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oKynsapa, 60K0BO€ NOLKIIOYEHWNE KaMepbl U UCTOYHMKA = QuyeHb TOHKME TYOYNAPHbIE UHCTPYMEHTbI

CBE€Ta And ﬂy‘-ILIJCIZ BU3yannsauun npu paéoTe nog n CBCpXTOHKVle paﬁoqme KOHYMKU

MWKPOCKOMOM.

= Bo3MOXHOCTb 3aMeHbI MHONBMAOYANbHbIX KOMIMOHEHTOB
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WMHOOPMALWNA ONA ABTOPOB

Mpu HanpaBneHuM CTaTbit B peakumio XypHana «Helipoxupyprus» aBTopam
HeobX0AMMO PYKOBOACTBOBATLCA CNIEAYIOLLMMY NIPABUNIAMM:

1. 06wue npaBuna

Mpy nepBUYHOM HaNPaBAEHNM PYKONUCH B PeZaKLMIO B KOMMUMN HNIEKTPOHHOTO
nUCbMa JOMXHbI ObITb YKa3aHbl BCe aBTOPbI JaHHOIA cTaTby. 06paTHYlo CBA3b C pe-
JaKuueit bynet nofAepuBaTb OTBETCTBEHHDIN aBTOP, 0603HAYEHHDbI B CTaTbe
(M. MyHKT 2).

MpeacTaBnenme B pesakLmio paHee onybanKoBaHHBbIX CTaTeli He JONYCKAeTCs.

2. 0dopmneHne AaHHbIX 0 CTaTbe U aBTOpaxX

+ [lepBas CTpaHuLia JOMKHA COfepXKaTh:

— Ha3BaHue (TaTby,

— UHULManb 11 GaMUIUY BCeX aBTOPOB,

— yUeHble CTeneHi, 3BaHMs, JOMKHOCTI, MECTo PaboTbl KaX40ro 113 aBTOPOB,
a T1akxe ux ORCID (npu Hanuuumm),

—NONIHOE Ha3BaHMe yupexzaeHua (yupexaeHuii), B KOTopom (KOTOpbIX) Bbl-
nofHeHa pabota,

— afipec yupexxaeHus (yupexzaeHuii) ¢ ykasaHueMm HHAEKC.

MocnenHAA CTpaHMLa IOMKHA COfiepXaTb (BefieHNA 06 aBTOPe, OTBETCTBEH-

HOM 3 (BA3b C pefiaKLueil:

— hamunms, UM, 0TYECTBO NONHOCTBIO,

— 3aHMMaeMas JOMKHOCTb,

—YueHas cTeneHb, yueHoe 3BaHue,

—NepCoHanbHbIii MexpyHapoaHbiii uaenTudukatop ORCID (noppobHee:
http://orcid.org/),

—nepcoHanbHblil upentudukatop B PUHL (moppobHee: http://elibrary.ru/
projects/science_index/author_tutorial. asp),

— KOHTaKTHbIil TenedoH,

— aipec 3NeKTPOHHON NoUTbI.

3. 0dpopmneHue TeKcTa

(ratby npuHMMatoTca B dopmartax doc, docx, rif.

LWpu¢t —Times New Roman, kersib 14, MexcTpouHblii uHTepBan 1,5. Bce ctpaHmupbl
LOMKHBI 6bITb NPOHYMePOBaHb. TeKCT CTaTbi HAUMHAETCA CO BTOPOIA CTPaHULbI.

4. 06bem cTareii (6e3 yueta UnKCTPaLMii U CNUCKA NUTEPATYpbl)

OpurnHanbHas cTaTba — He 6onee 12 cTpanmy (66nbLunil 06bem gonyckaerca
B UIHAMBUAYANbHOM NOPAAKE, N0 PELUEHMI0 pefiakLm).

OnucaHne KNUHUYECKUX CyYaeB — He Gonee 8 cTpaHuL.

0630p nuTepatypbl — He 6onee 20 cTpaHuL.

KpaTkue coo6LieHna U nucbMa B pefaKumio — 3 CTpaHuLbl.

5. Pestome

Ko Bcem Bufam cTaTeii Ha 0TaeNbHOI CTPaHILIE AOMKHO ObITb MPUNOXKeEHO pe3io-
Me Ha PycCcKOM 1 aHTMIMIACKOM (M0 BO3MOXKHOCTM) A3bIKax. Pe3iome fOMKHO KpaTko no-
BTOPATD CTPYKTYPY CTaTbM, HE3aBUCUMO OT ee TeMaTuKM.

06bem pesiome — He bonee 2500 3HaKoB, BKN0YasA npobenbl. Petome He AOMKHO
COAEPXaTb CCHIKN HA UCTOYHMKY IUTEPATYPbI 1 MANKCTPATUBHBIA MaTepuan.

Ha 370il e cTpaHuLe NOMELLAKTCA KNloueBble C110BA HA PYCCKOM 1 aHIMIICKOM
(Mo BO3MOXHOCT) Ai3blKax B KonuuecTse ot 3 Ao 10.

6. CTpykTypa cTareil
OpurvHanbHas CTaTbA AOMKHA COZEPKaTh CledytoLue pasaenbl:

— BBEJIEHME,

—Lienb,

— MaTepuanbl U MeTofbl,

— pe3ynbTarbl,

—obcyxpeHe,

— 3aKJioueHne (BbIBOAbI),

— BKNMaZ BCex aBTopoB B paboty,

— KOHONUKT MHTEPeCOB ANA BCEX aBTOPOB (B CNyyae ero OTCYTCTBUA Heob-
XOAMMO YKa3aTb: «ABTOPbI 3aAABNAIOT 06 OTCYTCTBUN KOHOANKTA UHTe-
peco»),

— 0pj06peHue npoToKona UccneaoBaHNA KOMUTETOM NO 6103THKe (C yKa3aHu-
€M HoMepa 1 JaTbl NpoToKona),

— MH$OPMIMPOBAHHOE COrNaciie NaLMeHTOB (ANA CTaTeil C aBTOPCKUMM UCCe-
LOBAHMAMM U ONUCAHUAMI KNMHINYECKNX CNyYaeB),

—NpY HanMuuUM GUHAHCMPOBAHIA UCCNEI0BAHNA — YKA3aTb €ro UCTOUHUK
(rpaHT M T. A.),

— bnarogapHocTy (pa3aen He ABNAETCA 00A3aTeNbHBIM).

7. UnniocTpaTvBHbIN MaTepuan

WUnniocTpaTuBHBIN MaTepUan fOMKeH ObITb NPeACTaBAeH B BUAE OTAENbHBIX dail-
NOB U He GurypupoBaTb B TeKcTe CTaTbu. [laHHble Tabnuw He JOMKHbI NOBTOPATD JaH-
Hble PUCYHKOB U TEKCTa U HaobopoT.

Ootorpaduu npeacrasnatorca B popmartax TIFF, JPG ¢ paspelueHnem He meHee
300 dpi (Touek Ha aioitm).

PucyHkm, rpa¢ukm, cxembl, AUarpamMmmbl JOMKHbI ObITb pefaKTUpyeMbIMI,
BbinonHeHbIMm cpeacteami Microsoft Office Excel unm Office Word.

Bce pucyHKM J0MmKHbI 6bITb MPOHYMEPOBaHbI 1 CHABXeHbI NOAPUCYHOUHBIMU NOANK-
camu. QparmeHTbI pUCYHKa 0603HauaKTCA CTPOUHBIMY GYKBaMM pyccKoro andauTa — «a»,
«6» N T. 1. Bce cokpaLLieHins, 0603HaueHIs B Buzie KpuBbIX, OykB, Undp 1 T. A, MCMONb30BaH-
Hble Ha PUCYHKe, LOMKHbI 6bITb pacuMpoBaHbl B IOAPUCYHouHOI noanucu. Mognucu K pu-
CyHKaM JIa0TCA Ha OTAENbHOM IMCTe NOCE TeKCTa CTaTbit B OAHOM C Heli dhaiine.

Ta6nuubl JomKHbI 6bITb HAarNAAHBIMU, UMETb Ha3BaHMe U NOPARKOBbIA HOMep.
3aronoBky rpad JomKHbI COOTBETCTBOBATb UX COAepaHito. Bce cokpaluenna pacwnd-
POBbIBAOTCA B NPUMEUaHIM K Tabuue.

8. EAVHMLIbI N3MepeHns U COKpaLLieHus

Envnnubl n3mepenna patotca 8 MexayHapogHoil cucteme egunny (CH).

CoKpaLLeHna CNoB He JONyCKaloTca, Kpome 06LienpuHATbIX. Bce abbpeBuatypbl
B TEKCTe CTaTbil JOMKHbI ObITb MONHOCTHH pacLuMdpoBaHbl MU NEPBOM YNOMUHAHIM
(Hanpumep, kKomnbloTepHas Tomorpadus (KT)).

9. Cnucok nutepatypbl

Ha cnepyloweil nocne TekcTa CTpaHuLe CTaTbit JOMKEH pacnonaratbea CINCOK
LMTUpYEMON uTepaTypbl.

Bce MCTOUHMKI [OMKHBI ObITb NPOHYMEpPOBaHbI, HyMepaumsa OCyLLeCTBAETCA
CTPOro No NMOPAAKY LMTUPOBAHMA B TeKCTe CTaTb, He B andaBuTHOM nopsapke. Bee
CCHUTKM Ha UCTOYHNKI IUTEPATYPbI B TEKCTe (TaTbi 0603HauatoTca apabckumu umdpa-
MM B KBaipaTHbIX ckobkax HaunHaa ¢ 1 (Hanpumep, [5]). Konnuectso uutupyembix pa-
60T: B OpUrMHaNbHbIX CTaTbAX — He bonee 2025, B 0630pax uTepatypbl — He Gonee 60.

(Ccolnkn BOMKHBI AABATHCA HA NEPBOUCTOUHMKY, LUTMPOBAHNE OAHOTO aBTOpa
1o paboTe Apyroro HeLONyCTUMO.

BKntoueHwe B CMnCOK uTepaTypbl Te31COB BOIMOXHO UCKNIOUUTENbHO NPK CCbI-
Ke Ha MHOCTPaHHble (aHTN0A3bIYHbBIE) UCTOUHUKI.

(CcblnKn Ha AnccepTauim v agTopedepatsl, HeonybnMKoBaHHble paboTbl, a Takxe
Ha flaHHble, NONyYeHHbIe U3 HeOPULIMANbHDBIX UHTEPHET-ICTOYHNKOB, He A0MYCKAKTCA.

[InA Kaxporo MCTOYHNKA HeobX0AMMO YKa3aTb: GaMUAMN U MHULMANDI aBTOPOB
(ecnu aBTopoB bonee 4, yka3biBaoTcA nepeble 3 aBTOP, 3aTeM CTaBUTCA «M Ap.» B pyC-
CKOM Mnn "et al.” B aHIMIACKOM B TeKcTe). ABTOPbI LUTUPYEMbIX UCTOUHUKOB JOMKHBI
6bITb yKa3aHbl B TOM e NOpAAKe, UTO U B NEPBOMCTOYHIUKE.

Mpn cCbinKe Ha CTaTby U3 XKYPHANOB NOCE ABTOPOB YKa3blBAIOT Ha3BaHMe (Ta-
TbI, Ha3BaHIe XypHana, rof, ToM, HoMep Bbinycka, cTpaHuubl, DOI cTatbu (npu Hanu-
qun). Mpu ccblake Ha MOHOTPadUK YKa3bIBAIOT TaKKe NONHOE Ha3BaHUe KHUMM, MeCTo
W3[aHus, Ha3BaHe 3[ATeNbCTBA, FOf U3LAHIA, YNCNO CTPAHUL,

(TaTbM, He COOTBETCTBYHLLME AaHHBIM TPE6OBAHNAM, K PacCMOTPEHNIO
He NPUHUMAIOTCA.

061wKe nonoxeHua:

+ PaccmoTpeHue cTaTbin Ha npeameT ny6nnKaLmuy 3aHUMaeT He MeHee 8 Hefienb.

« Bce noctynatowme cratbi peLieH3npytoTca. PeLieH3una ABAETCA aHOHUMHOIA.

« Pepakuma octanAeT 3a coboil NpaBo Ha pefakTUPOBaHHUe CTaTel, NpefCcTaB-
NeHHbIX K ny6nunKkawmm.

« Pepakuma He npefocTaBnAeT aBTOPCKMeE IK3eMNAAPbI XypHana. Homep xyp-
Hana MOXHO NOAYYNTb Ha 06LLMX OCHOBAHNAX (CM. MHBOPMALWIO Ha cailTe).

Martepuanbl Ana ny6ankaumun npuHuMaieTca yepes oduumanbHbIi CaiiT XypHana:
https://www.therjn.com.

Monnaa Bepaa Tpe6osa||m7| npeacTaB/ieHa Ha cairte ¥ypHana.
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Mpu n3yyenun pokymentos 1928-2015 rr. yctaHoBNEHA UCTOPMYECKM TOYHAsA faTa OCHOBaHUA HalnWoHanbHOro LeHTpa
Helipoxupypruu, koraa no uiuumatmee H.H. bypaenko u B.B. Kpamepa, cornacHo MoctaHosneHuto Manoro CoBHapkoma
PC®CP, Hayana paboTath nepsas B MockBe Heilpoxupypruyeckas KnuHuka npu focynapcTBEHHOM PEHTFEHOBCKOM UHCTH-
TyTe. 3anNnCb B COXpPaHUBLIEMCS ONEPALUOHHOM XKypHane KIMHWUKK CBULETENLCTBYET, YTO NepBbIi 60NbHON Npoonepupo-
BaH H.H. bypaeHko 15 deBpansa 1929 r. [lpuMeHUTENbHO K XMPYPrUYeCcKUM yupexaeHnaM [aTy NepBoil onepaluu npu-
HATO CYMTaTb AATON ero haKTUYeCKOro OTKPLITUA.

B 1932 r. Ha 6a3e nNepBOii HEMPOXMPYPrUYECKOH KNMHUKM co3paH HayuHo-uccnesoBaTenbCkuil Heipoxupypruyeckuit
MHCTUTYT, KoTopblii B 2015 r. no MocTaHosnewuio Mpasutenscrea PO npeobpasosaH B HaumoHanbHbI McCnef0BaTenbCKuil
LeHTp Helipoxupyprum um. akap. H.H. bypaeHko.
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Study of the documents from 1928-2015 allowed to determine historically accurate date of foundation of the National
Center for Neurosurgery. On this date, due to the initiative from N.N. Burdenko and V.V. Kramer and according to the Decree
of the Small Council of the Peoples’ Commissars of the RSFSR, the first Moscow neurosurgical clinic under the State
Roentgen Institute opened its doors. Note in the preserved operation journal of the clinic states that the first patient
was operated on by N.N. Burdenko on February 15%, 1929. In the context of surgical facilities, the date of first surgery
is considered the date of their opening.

In 1932, the Scientific Research Neurosurgical Institute was established at the first neurosurgical clinic which in 2015
in accordance with the Decree of the Government of the Russian Federation was transformed into the N.N. Burdenko
National Medical Research Center for Neurosurgery.
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My6bnuyucmuka

BBEJIEHUWE

JlaTta OTKPBITHS WJIM OCHOBAaHUS JTIOOOTO 3HAYUTETh-
HOTO YIpEXKIeHUS — OOIIEeCTBEHHOTO, IIPON3BOJACTBEHHO-
ro, HAyYHOTO WJIM Y4eOHOTIO — CYIIeCTBEHHA IUISI €r0 Xa-
PaKTEPUCTUKH.

CTaHOBUTCSI OYEBUIHOMN HE TOJIBKO ITPOMOIKUTEITh-
HOCTB €T0 «KU3HN» 1 COINAIIBHO-9KOHOMUYECKHE YCII0-
BMSI BOSHUKHOBEHUS, HO ¥ POJIb B pa3BUTUH TOM VTN MHOM
OTpacyIiv 3HaHWS, TOABI TIPa3THOBAHMS I00MIIeeB, TTIOBO-
IIBI IS HarpakaeHWsI 1 MHOToe nHoe. HemapoM OaHKmM
¥ BBIBECKM OpTaHM3allMii, a TAKKE PeKJIaMHBIC MaTePUAIbI
4acTO COMPOBOXIAIOT CJI0BA «OCHOBAHO» MO-PYCCKU MJIN
since mo-aHrmiicku. OcoObIi Bec 3TH CJIoBa MpHUoOpeTa-
0T, KOT/Ia «BO3PacT» OpTaHM3aIluM 00pETaeT CTOJICTHIO
COJIMITHOCTD, BBI3BIBAS YBaXKCHIE U TIOBepHe, 00Iamast qa-
Ke KaKUM-TO TUITHO30M.

Te, KTO CUMTAIOT ATy OCHOBAHUS YIPEXKICHNS HE CTOJTb
VK BaXKHOU, YTOOBI YAEIISITh €1 BHUMAaHKE, OOBITHO OTHO-
CSITCST K KaTeTOPUM BPEMEHIIMKOB, IS KOTOPBIX TPaIy-
IMY He MMEIOT HUKaKoro 3HadeHus. Ho pa3Be Tpagummn
becroe3HbI?!

Mou ob1Ire paccyXneHUs TPeaCTaBIsSIOT WHTepeC
JIVIITB TIOCTOJIBKY, ITOCKOJIBKY CITy>KaT IIpeaMOyIIoi aHaJ -
3a KOHKPETHOM CUTYalLlNH, CBSI3aHHOM ¢ JaTO OCHOBAHUS
(He HanMeHoBaHMs!) HalmmoHaIbHOTO IIeHTpa HEMPOXU-

PYPTHM.

APXMBHOE UCCJIEAOBAHUE

WUctunnas gata ocHoBaHust MHctuTtyra — LleHTpa
HEHPOXUPYPIUM U3BECTHA, HO, KAKMM 3TO HU ITOKAXKETCST
CTpaHHBIM, MHOTHE IECITUJICTUS] UTHOPUPOBAJIACH JIMOO
W3 KOHBIOHKTYPHBIX HarpagHBIX COOOpaxXeHWi, J1u0O0
BCJICACTBUE HETTOHMMAHUS, YTO €CTh JICMCTBUTEILHOE Ha-
yayno MHcTuTyTa — LleHTpa (M IIpeeMCTBEHHOCTh IIPU BCEX
OTJIMYMSIX B HA3BAHMSIX I MACIITa0aX IESITCIBHOCTH).

MOXXHO TPUBECTH HEMaJIO aHAJIOTUYHBIX IIPUMEPOB.
BcmomunM, uto HemaBHO CeueHOBCKUIT YHUBEPCUTET
(B mpounioM 1-it MOCKOBCKMIT MEANIIMHCKUI MHCTUTYT —
MMMUN) ormegan cBoe 250-metre. Kak Takoe BO3MOXKHO?
Benp 1-it MMMU 6b11 06pa3oBan B 1930 . C omHOI cTOpO-
HBI, 3TO TaK, HO ¢ Apyroii, MMM — nonHoIpaBHBIN TIpe-
€MHUK CBOETO «IIPaoTIa» — MEIUIMHCKOTO (paKyJIbTeTa
MmMmnepaTopckoro MocKOBCKOTO YHUBEPCHUTETA, CO3MaH-
Horo mo Yka3zy Mmmneparpunbl Enuzasetsl B 1755 T
W 1mpm Bceit HECpaBHMMOCTHM MX HadaJl — HEOOJIBIIIOTO
Mendaka XVII B. Ha KpacHoit miomanu, rae HIHE CTOUT
Hcropuyeckuit My3eil, 1 MEIUIIMHCKOTO YHUBEPCUTETA
XX B. Ha [TMpOroBCcKoOii ¢ €ro TMTaHTCKUM COBPEMEHHBIM
y4eOHBIM U HayYHBIM KoMILiIeKcoM — MMM ectb npsimoe
MPOIOJIKEHME «TIePBEHIIa» U €r0 pa3BUTHE BO BPEMEHH.

Haneroch, 9T0 3Ta BIIOTHE TOITYCTAMAS aHAJIOTHST 13-
0aBHUT MEHSI OT HCOOXOAMMOCTH IIPUBOAUTH HOBBIC W HO-
BBIE OECCITOPHO MTOKAa3aTeIbHBIC IIPUMEPHI.

B HacTos111ee BpeMsI CYIIeCTBYIOT 4 1aThl OCHOBAHMS
Hucturyra — LleHTpa HEIpOXUpyprum, TIpy 3TOM 2 U3 HUX
mpUHSITH oduimanpHo. Kak Takoe Bo3moxHO? Pac-
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CMOTPUM apryMeHTALMIO KaX/I0 AaThbl M IPUBEAEM JOKY-
MEHTBL.

1-s nara — 15 despansa 1929 r. CornacHo INocraHos-
seanio Masoro CoBHapkoma ot 29 mast 1928 ., H.H. Byp-
nenko u B.B. Kpamepowm 6b11a co3naHa v Hayasaa paboTaTh
nepsasi B MOCKBe HEMpOXUpypruueckasi KIIMHUKA (CTalu-
oHap) (puc. 1, 2) [1]. [IpuBenemM MHTEPECHBIN TOKYMEHT —
COXPaHUBIIUICS ONMEePalMOHHBIA XYpHal C 3allKChIO
o nepBoM manreHTe (puc. 3 a). Cyns mo apyroit 3ammcu
(puc. 3 6) B 3TOM XypHajie, IIepBBIi 00IHLHONM OBUT IIPOO-
nepuposBan H.H. Bypaenko 15 ¢espansg 1929 r. I1pume-
HUTEJbHO K XUPYPTUYECKUM YUPEKIECHUSIM JaTy IepBOii
oIepaluy IPUHITO CYUTATh JATOM ero (akTUYeCcKOro
OTKPBITHSL.

KpymHblit KCTOPUK COBETCKOM MEAULIMHBI YWI.-KOPP.
AMH CCCP npod. B. /1. ITeTpoB, 3aB. OTIEIOM UCTOPUU

Wz npotokona naHuAa Manoro CoeHap PC®CP Ne 50 ot 29 man
1928 r., NyHKT 8:

wCAywanu:

XopnataicTeo Heagpaea of oTnycke cpegcTe B cymme 133 829 p. Ha
OpraHuIaunio KNWHUYECKOM cTauuorapa npu locyaapcTeeHHoM
PEHTTEHOBCKOM WHCTHTYTE ANA HeAPOXMPYPrudeckux GonbHbIX.

lMocmarnosunu:

OTnycTuTe Hragpaey us pesepsioro ¢oHga CHK PC®CP 50 Toic. py6. Ha
pacxogs, Ble ¢ MUMBUOB M3 AOMA,  3aHMMaeMoro
locygapcTBeHHBIM - PEHTIEHOBCKMM  MHCTUTYTOM, M npucnocobneHuem
NOMELLEHUA ANA  KNMHWYECKOro CTauvoHapa ANA  HeWpOXMPYPru4eckux
GonbHLIX.

OcTanbHY CyMMYy, HEODXOOUMYIO ONA OPraHM3auWMM YKA3aHHOMo cTayvoHapa,
Nopy4YuTE HK3gpasy BKNOYWTE B CBOK CMeTY Ha 1928-1929 G.r»

Puc. 1. [Tocmanosnenue (pacuugposka) o cozdanuu nepsoeo 6 Mockee kau-
HUYeCcK0e0 CMayuoHapa 04 Heipoxupypeuueckux 6oavhuix (29 mas 1928 e.)

Fig. 1. Decree (decryption) on establishment of the first Moscow clinical
hospital for neurosurgical patients (May 29", 1928)

Puc. 2. H.H. Bypdenko (emopoii caesa) u B.B. Kpamep (nepeviii cnpasa)
cmompsam 060pydosanue nepeoil Helipoxupypeuueckoli kauHuku 6 Mockee
(1929). ©omoepagus uz Poccuiickoeo eocyoapcmeennoeo apxuea KuHogo-
modokymenmos, Ne272282 [ 1]

Fig. 2. N.N. Burdenko (second from left) and V. V. Kramer (first from right)
look at the equipment of the first Moscow clinical hospital for neurosurgical
patients (1929). Photo from the Russian State Archives of Film and Photo
Documents, No. 272282 [ 1]
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Puc. 3. Onepayuonnwiii acypran: a — 3anucy o nepgom nayuerme (31 anea-
ps 1929 ¢.), 6 — o nepsoii onepayuu (15 gespans 1929 c.)

Fig. 3. Procedure report: a — note on the first patient (January 31°, 1929),
6 — on the first surgery (February 15", 1929)
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Puc. 4. Hcmopuk cosemckoii meduyunst b.J1. Ilempos o dame ocHosanus
nepeoeo 6 Mockee KauHu1eckoeo cmayuoHapa 04s HeipoxXupypeuvecKux
001bHbBIX

Fig. 4. Historian of the Soviet medicine B.D. Petrov on the foundation date
of the first Moscow clinical hospital for neurosurgical patients

MEIMLIMHBI M COBETCKOro 3apaBooxpaHenusi BHUU co-
LIMAJbHOM TUTHEHBI M OPTaHM3allMU 30PaBOOXPAHCHMUS
nMm. H.A. Cemamko, oTBedast Ha 3arpoc aupekropa MH-
cTUTYyTa Helipoxupypruu um. akan. H.H. Bypaenko
yi.-kopp. AMH CCCP, npo¢d. A.H. KoHoBanoBa u uc-
XOIIST U3 UMEIOIINXCS TaHHBIX, TOI0M ocHOBaHUA MHCTH-
TyTa Helpoxupyprum takxke cuntan 1929 r. [Ipusegem
otBet b./I. [leTpoBa moaHOCTRIO (pHC. 4).

My6nuyucmuka

29 okTs16pst 1931 1. CoBHapkoMm PCOCP npunsin [To-
cranoBiieHne Ne 1137 06 opranu3aimu Helipoxupypriudec-
KOro HayYHO-MCCJIeI0BaTeIbCKOTO MHCTUTYTa Ha 0a3e
Helipoxupyprudeckoit Kmmauku Hapkomsapasa PCOCP.

2-a nara — 1932 r. ITocne IMoctanoBnenus CoBHap-
koMa PCOCP Ne 1137 6nu1 m3naH rmpuka3 Hapkomaopasa
PC®CP o co3panuu Helipoxupypruieckoro MHCTATYTa
Ha 0a3ze Helipoxupypruueckoil kanHuku H.H. Bypaenko
u B.B. Kpamepa. [IpuBenem ero nenmmkom (puc. 5).

OmHako 3TOT IpuKa3 a0COTIOTHO HIYEM He OBLT IO -
KpeIuieH, U KJIMHUKA, TIepeMMeHOBaHHAsI B MIHCTHTYT,
pomosrKaja paborats Ha CoJITHKE B TeX Ke TTOMEIIEHMSIX
C TeMU e 45 KOMKaMHU 1 ¢ TeM Ke YICIIOM COTPYIHUKOB.

CymectBeHHO, 4To 1 Hukomait Hunosuu Bypaenko,
u Bacunuii BacunseBuu Kpamep, 1 Bce 1epBOIIPOXOALIbI
CoJITHKM, COCTaBUBIIME IITaT HOBOoro MHCTHTYTA, CBOM
HaOIIONEeHNUST U WCCIEIOBAaHUS HE pa3deiisuid Ha <«IO»
U «110C¢sIe», cauTast THCTUTYT pomo/DKeHUEM KITMHUKMH.

XapakTepHbl Tpyabl 1-ii ceccun Helipoxupypruuecko-
ro coBeTa, cocTosiBuIeiica 3—5 Masg 1935 1.: 3Ta MBICTb
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Puc. 5. [Ipukas o cozoanuu camocmosmenvrozo Heipoxupypeuueckoeo na-
VUHO-UCCAe008AMENbCKO20 UHCMUmMYMA N00 PYK08OOCMEOM NpPOQ.
H.H. Bypdenko

Fig. 5. Order on establishment of the independent Neurosurgical Scientific
Research Center under supervision of Prof. N.N. Burdenko
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Konn4yecTeo Koek Mnowaae, M2
DeEpanks 1929 r.
KnuHuka Ha ConAnke 25 494
Meppans 2019 1, 300 74108

HMWL] Heldpoxupypriad

Puc. 6. Ilepesviii 6 Mockee kaunuveckuii cmayuonap oas Heipoxupypeuveckux 6oavhoix (1929) u HMH 1] neiipoxupypeuu um. akad. H. H. Bypdenko (2019)

Fig. 6. First Moscow clinical hospital for neurosurgical patients (1929) and N.N. Burdenko National Medical Research Center for Neurosurgery (2019)

0 IpeeMCTBeHHOCTU 3By4UT B BeIcTyIieHn H.H. Bypnen-
KO ¥ BO Bcex Ipounx goknanax [2]. Hanmpumep, Muxaun
IOnpeBra Panmonopt B «[IpyHIIMITAX TMaTHOCTUKH OITYX0-
JIei TOJIOBHOTO MO3ra» 0e3 BCSIKMX OTOBOPOK TaK Mpe-
cTaBlIsIeT cBou HaOmwomeHus: «Marepuan WMHcTuTyTa
3a 5 met — ¢ 1930 o 1 suBaps 1935 . — o6Hnmaer 1595
ucropuii 6onesHeit». Mapk bopucosuu KormnblioB B 10-
KiIaae «AHTHOTrpadus MPU OIYXOJISIX MO3Ta» IIPUBOIUT
onbIT 16 anruorpaduyeckux ucciaengoBaHnnii Macturyra
takke ¢ 1930 mo 1934 .

IMpesumgnym BepxoBHoro Coseta CCCP, Harpagus-
it MHCTUTYT Helipoxupypruu opaeHom dpyx0bl Hapo-
nmoB (Yka3 ot 7 suBapst 1982 1), Tak:ke MCXOOWIT U3 TOTO,
yto 1932 1. — mara ocHoBaHMsI MIHCTHUTYTA.

3-g gara — 1934 r. MHCTUTYT TTOIy9IrI COOCTBEHHOE
3mMaHNe Ha yiI. YIbsIHOBCKas (HbIHe yiI. HukosmosiMckast)
B 1934 1. [1pe3unuym BepxoBHoro Cosera CCCP, cunras
9TOT Tof naToit ocHoBaHus MHCTHTYTa HEMpOXUpPYypIrum,
Harpagui CBOMM YKa3oM oT 4 uwoHs 1954 . UHcTUTyT
opaeHoM TpymoBoro KpacHoro 3HaMeHU «B CBSI3M C IBaI-
LATWIETHEM CO JHSI OPraHU3aLNI».

4-s mara — 1935 r. B aror ron MHCTUTYT ITepeexan
B IIEPECTPOCHHOE 30aHKE 1 pa3BePHYII B IIOJTHOM MacIITa-
0¢ J1edeOHYI0, NCCIICIOBATENIbCKYIO U OPraHU3aIMOHHYIO
paboty B KauecTBe LIeHTpaIbHOrO HEMPOXUPYPTUIECKOTO
WHCTUTYTA CTPaHHI [3].

IMocne psima mepenMeHoBaHUin MHCTUTYT HEelpoxm-
pypruu uM. akan. H.H. BypaeHko mo pacnopsikeHu1o
IMpaButennsctBa Poccuiickoit Menepauyu ot 13 mapra
2015 . Ne421-P mipeodpazoBaH B PenepaibHOE TOCYIap-
CTBEHHOE aBTOHOMHOE yupexaeHue «HauuoHanbHbIN
HayYHO-TIPAKTUIECKUI MEIUITMHCKUIN MCCIeIOBATEIbC-
KU LIEHTP Helipoxupypruu nmeHu akagemuka H. H. Byp-
IeHKo» MUHHMCTepCTBa 3IpaBooxpaHeHUsT Poccuiickoit

Denmepalyt Co 3HAYNTEILHBIM pacHIUpEHUEM KpyTa pe-
IIaeMBIX 327129 ¥ OTBETCTBEHHOCTH.

OBCYXIEHUE

TiraTerbHO M 00BEKTUBHO M3ydasl BCe HaWIeHHBIC
MOKYMEHTBI, ICTOPUIECKIE TIpeLeIeHTHI U (paKThl, B3BE-
ITWBAsI pa3HbIC JAThI, CTAJIO OYECBUIHBIM, YTO €CTh JOCTA-
TOYHO BeCKME J0Ka3aTeIbCTBA, YTOOBI TpMU3HATH 1929 ron
Havajiom ocHoBaHuss HMMUWILI Helipoxupypruum um. akaj.
H.H. bypnenko Mun3sapasa Poccun.

B oxrts6pe 2018 1., IO MpemIOXEHUIO AUPEKTOpa
LlenTpa A.A. IloramnoBa, 1 03HAKOMIWJI Hallly TUPEKLUIO
¢ MOKa3aTeIbHBIM M CUCTeMAaTU3NPOBAaHHBIM IIPEACTaBIC-
HHMEeM BepHOI gaTel ocHoBaHMs MHcTHTyTa — LleHTpa Heii-
poxupypruu. Bocripusitie 3toit mHGOpMAaIuy OBLIO pa3-
HeIM. OOHU — OOJIBIIMHCTBO — moaaepxanu 1929 rog.
Hpyrre BeICKa3aIuch cKenTHuuecKu: «Kakoe 310 mMmeeT
3HayeHre? Mbl IpUBHIKJIM K 1932 romy, Kkorma ObLT U3maH
npuka3 00 opranuzauuu MHcTUTYyTa».

TTocne obcyxxneHUs TIPUHSIN pelieHne, uyto 15 den-
paist 1929 . 1 ecTh UCTUHHAS naTta ocHoBaHUS MHCTHTY-
ta — lleHTpa HEMPOXUPYPIUU.

B 2019 1., mcxomst yxe n3 stoit natel, HMUILI Heipoxu-
pypruu uM. akan. H.H. Bypaenko otmeuai cBoe 90-y1eTue.

Bre Bcsikoro comuenwmsi, LleHTp Helipoxupyprum —
TTOJTHOTIPABHBIN TTPEEeMHUK CBOCH «IIpaMaTepy», IIePBOM
B MoCKBe HEMpOXMPYypTrudecKoi KIIMHUKY TIpu Tocymap-
CTBEHHOM PEHTTEHOBCKOM MHCTUTYTe. W TIpu BCelt mx He-
CPaBHUMOCTH — HEOOJIBIIIOTO CTAIIIOHAPA B CTAPOM 3IaHUN
Ha CojsgHKe B Havdaye XX B., U TUTAHTCKOTO COBPEMEHHO-
ro HayuHoro LlenTpa B XXI B. [4] — HMUILI Heitpoxupyp-
rum uM. akag. H.H. bypaeHko, ecTb npsimoe IpoaoJiKe-
HUE «IIepBeHIIa» — CTallmoHapa B MOCKBe, €ro pa3BUTHE
BO BpEMEHU U B HALIMOHAIbHOM MaciuTtabde (puc. 6).
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SAK/IFOYEHHME, HO JAJIEKO

HE KOHELI UICTOPHUU

15 deBpaist 2019 . — geHb B AeHb, KOTA B HEMPOXM-
pyprudeckoii kimHuke Ha CosstHke B 1929 1. ObuTa BHITION -
HeHa TIepBast omnepalnsi, — B OOJIBIIOM 3ajle HOBEHIIIETO
Kopmyca Hamrero LleHTpa mpoBeny TOpKeCTBEHHOE 3ace-
naHue. Ilocie BcTynuTeabHOro cioBa akagemuka PAH
A.A. TloTamnosa 51 paccka3zan 00 UICTOPUU CO3AaHUSI MOC-
KOBCKO# Helpoxupypruu. C moapoOHBIMUA WJLTIOCTPH-
POBaHHBIMHU TOKJIAIaMU O COBPEMEHHBIX TOCTVKCHUSIX
HamnonansHOTO HIEHTpa HEHPOXUPYPTUH B KIIMHUKO-XH-
PYPTHUYECKOM, HAYyTHO-MCCIIeI0BATEIBCKOM 1 YIeOHO-KO-
OpAVHALIMOHHON AesTeIbHOCTU BhICTYNUIM akan. PAH
W.H. lpouwnn, npod. B.H. [lIumanckwmii, wi.-kopp. PAH
J.1O. Ycaués, n.m.H. K.b. MaryeB u n.Mm.H. C.B. Tansmn.

B MexxnyHapomHbBIX HaydHBIX XXypHanax World Neuro-
surgery, Neurosurgery (CLLIA), «Bompocsr Heitpoxupyprum»
(Poccust) ormy6mmKoBaiid HAIIA OOJIBIINE CTAThU IO UCTO-
puu u coppemeHHocT HM UL Helipoxupyprum uM. akaj.
H.H. bypneHko, B ToM 4uclie U TOCBsIIeHHbIe 90-1eTHIO

My6nuyucmuka

LlenTpa [5—9]. JokymMeHTanbHBIN (prnbM «Mcrierenne Mo3-
ra», Beayine koroporo A.H. KonoBanos, A.A. Iloramnos
u JI.b. JIuxtepMaH, mpocCiaeXuBaeT IMyTh, PONIEHHbBIN
LleHTpoM, ero co3gareyisiMd U BCEMU HaMU, COCTaBJISI-
IOLIMMU €T0 KUBYIO MbICJIb 1 JIYIIlY, HAa TIPOTSKEHWM C1aB-
HbIx 90 neT.

B cBoux BeIcTyIUIEHUSIX Ha yueHOM coBete HMUIL]
Helipoxupypruu um. akag. H.H. BypaeHKo MUHUCTpBI
3npaBooxpaHeHust PO B.U. Cksopuosa (25 Hosiops 2019 1)
n M.A. Mypamixo (2 nosst 2020 ) momdepKuBaIm, KaKon
JIOCTOMHBIN MyTh Tpoiiiea HalumoHaabHBINM LIEHTP Ha MPO-
TSDKeHUM cBoeit 90-1eTHEel UCTOPUH.

Haxkonen, naer rmyommkawnus Tpuioruu « HalmoHanbHbI
HeHTp Heitpoxupyprun: K 90-meTnio ocHoBaHUST». YacTth |
«Mcropust u coBpeMeHHOCTh» 1 4acTh 11 «[lestHust 1 cynbObl
YUEHbIX» YK€ BbILUIU B CBeT, a yacThb 111 «KnnHuku u nado-
paropun. [1po1mioe 1 HacTosIIIIee» TOTOBUTCS K TICUaTH.

Takum 06pazoM, UCTOPUUECKHM TOUHAS JaTa OCHOBAHMS
HammonansHorO 1eHTpa Helipoxupypruu PO — omHOTO
W3 KPYIMHENILINMX U BEAYILIMX B MUPE — BOCCTAHOBJICHA.
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OLIEHKA PE3VJIBTATOB HEMPOXUPYPTUYECKOU
OTTEPALIMM B KOMITJIEKCHOM JIEHEHUU
COJIUTAPHDBIX LIEPEBPAJIbHBIX METACTA3OB

A.B. Crannmmesckuii, I11.X. Im3aryumn, A.B. Cmosmn, E.B. Kpokos

DI'BY «[haenbiii 60eHHbIl KAUHUMECKUl cocnumans um. akad. H. H. Bypoenrxo» Munoboponwi Poccuu; Poccus, 105094 Mockea,
locnumanvhas na., 3

KoHTaKThI:

ApTém Bagnumosuy Cranuwesckuii a-stan@mail.ru

BeepeHue. LlepebpanbHele meTactasbl BcTpeyaroTcs y 10-30 % nauMeHToB ¢ pa3nuyHbiMu hopmamu paka. Hecmotps
Ha ycnexw, BOCTUTHYTbIE B TIEYEHUM OHKONIOTUUYECKMUX 3300/1eBaHMIt BHEYEPENHbIX IOKANM3aLMiA B NOCNeSHee AeCATUNETHE,
TEHAEHUMA K YBENUYEHNIO BbIXKMBAEMOCTU U ANUTENLHOCTU 6E3pELMAMBHOTO Nepuoja y NaLMeHToB C LiepebpanbHbiMu
MeTacTa3aMu He NPOCNeXNBaeTCs.

Llenb uccnepoBaHuA — aHanu3 onbiTa KOMNNEKCHOTO 1eYeHuUs LepebpanbHbiXx METacTa3oB B MHOronpoduabHOM CTauu-
OHape Ha 0CHOBe 0630pa IMTEPATYPHbIX AaHHbIX O COBPEMEHHbIX TEHLEHLMAX.

Marepuanbl u MeToAbl. [poBefieH PETPOCNEKTUBHbI aHaNW3 MEAULUHCKO LOKYMEHTALMM NALUEHTOB C LepebpanbHbl-
MW MeTacTa3aMu: OLeHUBANMCh YacTOTa UX BOSHUKHOBEHUSA B 3aBUCUMOCTY OT MOJIOXEHUSA NEPBUYHON OMYX0H, 0ObEM,
JI0Kanu3aLus, paHHUE OCNOXHEHUS, NOACYMTAHbI MeguaHa 00Lei BbXKMBAEMOCTHU U AJIUTENIbHOCTb CTALMOHAPHOTO Nleye-
HUA. KpuTepum MCKNIOYEHUA: MHOXECTBEHHOe MeTacTaTMyecKoe Nopa)keHue rojioBHOrO0 MO3ra, MPOTMBONOKAa3aHUsA
K XMPYpPruyeckoMmy neyeHuto LepebpanbHbix METaCTa30B, BbICOKOUYYBCTBUTENbHbIE K XMMUO- U ly4€BOIl TEPanum onyxosu
(neitko3, nuMdoma, repMUHOreHHble onyxonu). PagnkanbHOCTb yaneHns MeTacTa3os OLEHMBaNach Npu NOMOLM nocne-
onepauuoHHbix KT u MPT ¢ BHYTPUBEHHBIM KOHTPACcTMPOBaHMEM M MPOTOKONOB ONepauuii, KaTaMHe3 — aHKeTUPOBaHMUA
poacTeeHHMKOB. CTaTucTUyeckas 06paboTKa laHHbIX BENach HAa OCHOBe nakeTa nporpamm IBM SPSS Statistics 23.
Pe3ynbratbl. Kputepuam BKIKOYEHUA COOTBETCTBOBANN 52 NauueHTa, CpeLHUI BO3pacT Ha MOMEHT onepauun — 60 net.
Haunbonee yacTble (B nopsgke yobIBaHMSA) UCTOUHUKM LepebpanbHbIX METaCTa30B: MENaHOMa, paK JIErKoro, NOYKHM, MOJIOY-
HO )ene3sbl, NPAMON KULWKK, NPOCTaThl, ANYHUKA, MaTku. Haubonee pacnpoctpaHeHHble (B nopsake yObiIBaHUA) BapuaH-
Thl JIOKa/M3aLWUM MeTacTa30B: TeMeHHas, T00Has J0K, NOJyLWapus MO3XKeYKa, 3aTblI0YHASR, BUCOYHASA 40U, KENYL0UKO-
BasA CUCTEMA M 0B0NOYKM TONIOBHOTO MO3ra. B 46 % cnydyaeB MeTacTasbl IOKaNU30Banuch B QYHKLUOHANbHO 3HAYUMbIX
00nacTAX ronoBHoro Mmo3ra. MefuaHa o6bema metactasos — 11 cm3. [MNepTeH3MOHHO-AUCNOKALUOHHbIA CUHAPOM OTMEYEH
y 65,4 % nauueHToB. MeanaHHoe 3HayeHue uHaekca KapHosckoro npu noctynnequn — 73,8 6anna. B 84,6 % cnydaes
AOCTUTHYTO TOTaNbHOE yaneHue MeTacTasa, B 7,7 % — cybToTansHoe. KatamHes LOCTYNeH Ans 44 NaLuUeHTOB, Ha MOMEHT
npoBefeHus UccnefoBaHus y 20 U3 HUX HACTYNUA NeTaNbHbI UCXOA. PaKTOPbI, BAUSIOWME HA NPOTHO3 NpU LepebpanbHbiX
MeTacTasax: Mmophonorus 1 00beM MeTacTasa, TOTajlbHOCTb YAANEeHUs, COCTOAHWE 6ONLHOrO NpX NocTynaeHUu (MHAEKC
KapHoBCKOro), Hanu4ne paHHUX OCNOKHEHU.

3aKknioyeHue. B 6onblIMHCTBE CyyaeB NaLMeHThl ¢ LepebpanbHbiMiU MeTacTa3aMu Npy NOCTYNEHUM B CTaLLMOHAP Haxo-
AATCA B YAOBNETBOPUTENLHOM COCTOSAHUN. MeTacTasupoBaHue B rofloBHOM MO3r G0Nee XapaKTEPHO 4S8 MENaHOMbI U paka
NIerKOro, 3TU ONYXO/N XapaKTepU3yloTCA XyAWNM NMPOrHO30M. BonbWMHCTBO MeTacTa30B NOKANU3YIOTCA CynpaTeHTopu-
anbHO M YacTo BbI3bIBAIOT Pa3BUTUE TMNEPTEH3MOHHO-AMCIOKALMOHHOTO CMHAPOMA. Jlokanu3aumua meTacrasa, CpoK
OT MOMEHTa ero BbliBNEHUSA A0 XMPYPruyecKoro NeyeHus, OTHOWEHME K PYHKLMOHANbHO 3HAYUMbIM 30HaM, @ TaKKe haKT
yAaNneHns NepBUYHONM OMyX0NU HE BAUAIOT HA BbIXXMBAEMOCTb.

KnioueBble cnoBa: meTacras, XumuoTepanusa, nydesas Tepanus, onyxosb, rONIOBHOM MO3T, MENIAHOMa, pakK, ageHoKapunMHoma

Ina uutmpoBanua: CraHunwesckuit A.B., Tusatynaun LW.X., Cmonun A.B., Kptokos E.B. OueHka pe3ynbtatoB HeMpoxmpyp-
TMYECKOil OnepaLn B KOMNJIEKCHOM JIEYEHUU CONUTAPHbIX LiepebpanbHbix MeTacTasos. Helipoxupyprus 2022;24(2):17-24.
DOI: 10.17650/1683-3295-2022-24-2-17-24.
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Background. Brain metastasis occurs in 10-30 % of patients with different malignances. Despite of successes, achieved
in the treatment of extracranial malignances in last decade, tendency to increase of the survival and duration of the
disease-free period in patients with brain metastasis is absent. Several treatment modalities: chemotherapy, radiation,
immune and target therapy, stereotactic radiosurgery, different types of surgical procedures, however, an optimal com-
bination of these methods remain unclear.

The aim of the study: to summarize experience of complex treatment of patients with brain metastases in hospital with
opportunity of both surgical removal, chemo- and radiotherapy and review literature on the topic.

Materials and methods. The retrospective analysis of medical data of patients with brain metastases performed with
assessment of most frequent sources of metastases, there value, localization, median survival duration from metastasis
revealing due to different types of therapy, main period of recurrences and hospital state duration, early and late com-
plications. Inclusion criteria were: patients with surgical treatment of brain metastases, availability of medical data.
Exclusion criteria were: multiple brain metastases, contraindications for surgical treatment, sensitive to chemo- and
radiation therapy malignances (leukoses, lymphoma, germinative tumors etc.). The assessment of degree of metastasis
resection was made by postop CT and MRI with intravenous enhancement or by operation records. Intraoperative flo-
rescence was used for evaluation of tumor borders. In case of localization of metastasis in sensory or motor zones in-
traoperative electrophysiological monitoring acquired. Few operations for metastasis localized in speech zones were
made with “asleep—awake—-asleep” method. Follow-up assessed by questioning of patients and their relatives. Statisti-
cal analyzes performed in IBM SPSS Statistics 23.

Results. 52 patients meet criteria and were included to the study. Male to female ratio was 1 : 1, main age — 60 years.
The most common sources of brain metastases were (in decreasing order) melanoma, lung cancer, kidney cancer, breast
cancer, rectal cancer, prostate cancer, ovarian cancer and uterus cancer. Two patients had 2 brain metastases at the time
of assessment, other 50 — single. Most common localizations of brain metastases (in decreasing order) were: parietal
lobe, frontal lobe, cerebellum hemispheres, occipital lobe, temporal lobe, ventricular system and brain meninges. In 46 %
of cases metastases involves significant functional areas of brain. Median value of metastasis was 11 c¢m?; midline
dislocation appeared in 65,4 % of cases; 6 patients have hemorrhage in the tumor, 2 — seizures, 2 — occlusive hydro-
cephalus. Main Karnofsky performance index — 73,8. Total resection performed in 84,6, subtotal resection —in 7,7 % of cases
gross. Intraoperative fluorescence used in 73 %. In 10 cases metastasis localized in motor and sensory zones, all these
cases were treat with intraoperative neurophysiological monitoring. Postoperative hemiparesis noticed in 1 patient;
3 surgeries performed with awake; no aphasias mentioned. Follow-up was assessed in 44 patients, 20 of them were dead
at the time of the study. An assessment of dependence of overall survival median on primary tumor morphology per-
formed. Prognostic factors of brain metastases: its morphology and value, extent of resection, Karnofsky status and
early complications.

Conclusions. Most patients with brain metastasis are in satisfactory condition. Most frequent tumors which form brain
metastasis: melanoma and lung cancer, they are characterized by poorer prognosis. Most metastasis are supratentorial,
intracranial hypertension is obvious. Metastasis localization, time from its evaluation to surgery, significant function-
al areas involvement and primary tumor resection aren’t fluent on survival.

Key words: metastasis, chemotherapy, radiation therapy, tumor, brain, melanoma, cancer, adenocarcinoma

For citation: Stanishevskiy A.V., Gizatullin Sh.Kh., Smolin A.V., Kryukov E.V. Surgical treatment of solitare brain meta-
stases. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):17-24. (In Russ.). DOI: 10.17650/1683-3295-2022-
24-2-17-24.

BBEJIEHUWE

Lepeopanpabie Metactasbl (LIM) mpu pasmuaHBIX
dopmax paka BosHuUKawT y 10—30 % mammenros [1, 2].
[1pu 3TOM y OOJBHBIX C paHee YCTAaHOBICHHBIM TUAarHO30M
paka BHOBb JMAarHOCTHPOBAHHOE HOBOOOpa30BaHME IIeH-
TpaJbHOW HEPBHOM CHUCTEMBI SIBIISICTCST TIEPBUIHOM OITy-
X0J1b10 Jnilb B 9 % ciayyaeB. Hanbosee pacipocTpaHeH-
Hble ucTouHUKM LIM (1o yOBIBaHUIO): paK JIETKOTO,
MeJIlaHOMa, paK IMMOYKH, paK MOJOYHOM XKeJIe3bl, KOJIOPEK-
TaJIbHBIN paxk [3].

ITo mporuo3am BcemupHoit opraHm3aIinm 3apaBooX-
paHenus, B iepuon 2012—2030 rr. B MUpe OXKMIAaeTCs pOCT
HOBBIX CJIydaeB 3abosieBaHmsI pakoM. [1pu aToMm, mo maH-
ueiM Ha 2016 1., B Poccuiickoit Menepannm nepsuyHoOe
BBISIBJIEHME oIyxoJeii cocrasister Ha I11 ctamuum 19,1 %,

Ha IV —20,5 %. Cunraetcs, uyto LIM — onHo u3 Hanboiee
TSIXKEJIBIX OCJIOKHEHUI OHKOJOTUYECKUX 3a00JeBaHUIA,
MPUBOISILEE K 3HAYNTEIbHOMY CHIXKEHMIO KA4eCTBa K13~
HU U JIETAJIbHOMY UCXOLIY.

Ieab uccaeaoBanusa — aHAIN3 ONBITA KOMITJICKCHOTO
JIe4eHMs LiepeOpaibHbIX METACTA30B B MHOTOIIPOMMIBHOM
cTalMoHape 1 0030p JUTEPATyPHBIX CBEAEHUI O COBpe-
MEHHBIX TEHAEHLIUSIX B JICY4EHUHU LiepeOpaibHbIX MeTa-
CTa30B.

MATEPHAJIBI 1 METO/IbI

IIpoBeaeH peTpOCIeKTUBHBIIA aHAIN3 MEAULIMHCKOM
JMOKYMEHTALIVH TTAIIMEHTOB, IIPOXOMUBIINX JieueHue ¢ 20 me-
Kabpg 2013 1. mo 1 guBapg 2020 . B HEMpOXUpypruyec-
KOM U paJlioIOrMYECKOM OTAeIeHUsIX [JTaBHOro BOEHHOIO
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KIMHU4YecKoro rocnutais um. akan. H.H. bBypaenko MuH-
oboponbl Poccun. Kpurepuu BKIItoueHUSI:

— MauueHThI ctapire 18 net ¢ LIM;

— HaJIUYHle MEIUIIMHCKUX TAHHBIX O COCTOSTHUW TIallM-
€HTa Ha MOMEHT ITOCTYIUICHMSI, IIPOBOIMMOM JICUCHUH,
OCJIOXXHEHMSIX M CPOKax CTAIlMOHAPHOTO JICUYCHMS.
CocTostHHE TTallueHTOB OLIEHNBAJIOCH IO MOIUDUIIN -
poBaHHOU mKajle PaaknHa — mKkame mRs (Modified
Rankin Scale) mipu ITOCTYIUIGHUH U BBITTHCKE;

— HaJIM4Yre TaHHBIX IIPeaoIepalliOHHOM MAaTHUTHO-PE-
3oHaHCHOM ToMorpacduu (MPT) ¢ BHYyTpHBEHHBIM KOHT-
pacTUpOBaHUEM.

Kpurepun nckimrodeHUs:

— MHOXecTBeHHbIe 1M

— orcyTrcTBUe yaaneHus LIM.

J1OTIOTHUTEIFHO TIPOBEICHO aHKETUPOBAHME POICT-
BEHHHMKOB, BKIIFOUYCHHBIX B HCCJIeAOBaHMUE ITAIlMEHTOB
Ha TIpeMET HAJTUYUS U COCTaBa IPOBOIMMOM TTOCIIEC BbI-
IMMCKY Tepanuu, peuuauBoB LIM, cpokoB 1 IpUIMH Je-
TaJbHOTO MCXO/IA.

PamnkanpHOCTD ymalieHUsI METacTa30B OIlCHMBAJIACh
10 TaHHBIM ITOCJICOITePAITMOHHBIX KOMITBIOTEPHOM TOMO-
rpacdun (KT) m MPT-uccnenoBanuit ¢ BHyTpUBEHHBIM
KOHTPACTHBIM YCUJICHUEM, a TAKKe Ha OCHOBAaHWU aHAJIM -
3a IIPOTOKOJIOB OITePAaTUBHBIX BMEIIIATEIbCTB.

®mroopecuenTHas nuarHoctuka (PJ1) — nATpaomne-
paliMoHHAasI MeTabOIMIeCKasl HABUTAIUSI — IPUMEHSIIACh
IIPY OTCYTCTBMH YETKUX TPAHUII METACTa3a C BEIIICCTBOM
TOJIOBHOTO MO3Ta, 1o JaHHBIM MPT ¢ KOHTpacTHpOBaHM-
€M, a TaKKe BO BCeX cayJasx jJokammzanuu [IM B ¢pyHK-
LIMOHANbHO 3HAaYMMBbIX 30HaX (D33) romoBHOTO MO3ra
B IIOIIOJTHEHUE K MHTPAOIIepAlIMOHHOMY 3JIEKTPODU3NO-
sormaeckomy MoHuTOpUHTY (MOM) ¢ 118110 O0JIee TOY-
HOTO OIIpeIeICHNS TPAaHUII OITyXOJI M MAaKCMMAJIBHO IIa-
nseit pesekuuu. [pu nokanuzauuu [IM B MOTOpHBIX
¥ CEHCOPHBIX 30HaX Kophl mpuMeHsuicss MOM, a 1ipu J1o-
KaJM3alliy B PSUCBBIX LIEHTPAX — OIePaIliy C TIPOOYKIC-
HUEM.

s olleHKM MearaHBI 00IIei BEDKMBAEMOCTH TIAIIM -
€HTEHI pa3ae/IeHbl Ha 3 TPYIIIBL: C MeTacTa3aM MEJIAHOMEI,
paka JIETKOTO U APYTUX TIepBUIHBIX OMyXoseit (Tab:i. 1).

IMonyuyeHHble maHHBIE 0O0OIEHBI U MPOAHATIU3UPO-
BaHBI C MCITOJIb30BaHWEM ITakeTa mporpamm IBM SPSS
Statistics 23. ITpu ToMoIIM aHaiIM3a BEKMBAEMOCTHU Me-
Tonom Kannana—Maiiepa onpeneiaeHbl MeAUaHbl O0LLei
BBDKMBAEMOCTH IIJISI TTAITMEHTOB C MEeTacTa3aMM MeJIaHO-
MBI, paKa JIETKOTO U APYTUX ITePBUIHBIX JIOKATH3AIIHIA.

PE3VJIBI'ATBI

HeobOxognMble MeIUIIMHCKNE CBEICHMSI, BKIIOYas
BBITTUCHBIE STTUKPU3bI, TPOTOKOJILI ONepPaTUBHBLIX BMEIIa-
TEJIbCTB U PE3YJIbTAThI MPE- U MOCIE0NepallMOHHBIX UC-
cnenoBannit (KT 1 MPT romoBHOT0O M0o3ra ¢ KOHTPaCcTH-
pOBaHWEM), JOCTYITHBI IO 52 TMallieHTaM, JICUUBIITAMCS
B HEMPOXUPYPrUIeCcKOM LieHTpe 1o nosoay LIM u coot-
BETCTBOBABIIIMM KPUTEPUSIM BKITIOUEHMSI.
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Ta6muua 1. Oyenxa meduars: 00uiell 8bidcUAEMOCU NAYUCHMOE C Mema-
cmazamu MeaAaHoMbl, PaKa 1e2K020 U Opyeux A0KAAU3AUUL

Table 1. The assessment of overall survival in patients with melanoma, lung
cancer and another metastasis

Mopdosorusi Yucao manu- Meanana o0uieii Bbi-

MeTacTasa €HTOB, % JKuBaemocT, mec 95 % JIN
Meratioma 14 6,7 2,8-10,7
elanoma
Paxk nerkoro
Lung cancer 14 9,6 3,4-13,8
Apyrue* 2% 13,4 7,4-19,4

Other*

* Jloxaauzayus paxa, yucao nayuenmos (%): nouxka — 7,
MOA0UHAA Hcene3a — 6, npamas Kuwka — 5, npocmama — 3,
AUMHUK — 2, mamka — 1.

*Cancer localization, number of patients (%): kidney cancer — 7, breast
cancer — 6, rectal cancer — 5, prostate cancer — 3, ovarian cancer — 2,
uterus cancer — 1.

ITonoBo3pacTHas XapaKTepUCTUKA OOJIbHBIX ITPEACTaB-
JieHa B Tabj. 2. BoabLUIMHCTBO MALIMEHTOB MPU MOCTYII-
JIEHUY HaXOAUJIUCh B YIOBJIETBOPUTEIbHOM COCTOSIHUU
(80—100 6amroB o mkane Kapraosckoro). Pazputue Kpo-
BOU3JIMSIHUS B OIyX0JIb OTMeueHOo Y 6 (11,5 %), cymopox-
HbI cuHapoM — Y 2 (3,85 %), OKKIIIO3MOHHAs TUAPOLIe-
danmus —y 2 (3,85 %) GOJIbHBIX.

Tabmua 2. [lonoeo3pacmuan xapakmepucmuka naAyUeHmo8, GKAI0HeHHbIX
6 uccaedosarue

Table 2. The gender and sex characteristics of included patients

ITapamerp 3HaueHne
Yucno nauueHtos (%):
Number of patients (%):
MY>KUYMH 24 (46)
male
KEeHIIUH 28 (54)
female

Menuana Bo3pacta (95 % W), ner

Age median (95 % CI), years 61,5 (56,5-63,1)

Unpexc KapHosckoro, %
Karnofsky Index, %

70 (70—80)

Ilpumenanue. 95 % JIH — dosepumenvroiii unmepsan (ypogeHo

sepossimuocmu 95 %).
Note. 95 % CI — confidence interval (possibility level 95 %).

Hawubonee yactoie uctrounuku LM B HatueMm uccieno-
BaHUU — MEJIAaHOMA, PaK JIETKOTO, TTOYKH 1 MOJIOUHOM XKe-
ne3bl. bonpmmACTBO LIM ToKanm30BaIvch CyImpaTeHTOPH -
anbHO (44, 84,6 %), 3aduxkcupoBaHbl LIM B Xenynouku
rojoBHoro mosra u 2 (3,85 %) ciydast popMUpOBaHUS
COJINTAPHBIX METACTa30B, PACTIONIOXKEHHBIX BIOJIb TBEPIOM
MO3TOBOM 000JIOUKH, TTIEPBOHAYAIEHO IIPUHSTHIX 32 CIIy-
yad MEHUHTHOMHI (TaoI. 3).
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Tabmuua 3. Xapakmepucmuka uepedparbHbix Memacmasos

Table 3. The characteristics of cerebral metastases

Yucno cayyaes
XapakTepucTHKa
aoc. %
IlepBUYHast OITyXOJIb:
Primary tumor:
Menanoma 14 26,9
Melanoma
Paxk nerkoro 14 26,9
Lung cancer
Pak nmouku 7 13,5
Kidney cancer
Pak MOJIOYHOI KeJe3bl 6 11,6
Breast cancer
Paxk nipsimoit Ku1ku 5 9,6
Rectal cancer
Pak mpocTaTbl 3 5,8
Prostate cancer
Pak ssmuHuKa 2 3,8
Ovarian cancer
Pak maTku 1 1,9
Uterus cancer
.HOKaJTMSaI_H/IH MeTracTa3sa:
Localization of metastasis:
TeMeHHas 10 18 34,6
Parietal lobe
JloGHag nons 14 26,9
Frontal lobe
IMonymapus Mo3xeuka 8 15,5
Cerebellum hemispheres
3aTblI0YHAas TOs 6 11,6
Occipital lobe
BucouHas ponst 2 3,8
Temporal lobe
KenynoukoBasi cucteMa 2 3,8
Ventricular system
Tsepnast Mo3rosasi 000J104Ka 2 3,8

Dura mater

OtHomrenne K ©33:

Functional zones involvement:
MoTopHbI€ U CEHCOPHBIE 10
30HBI KOPBI
Motor and sensory zones
PeueBble LIEHTPBI 6
Speech zones
Hpyrue* 6
Other*
Bue ®33 30
Away SFA

Hanuuue npucnokanuu:

Midline shif:
Ectb 34
Takes place
Her 18

None

19,2

11,6
11,6
57,6

65,4
34,6

Menuana oobeMa Metactasa** (95 % JAN), cm? 11(10,1—19.8)
Metastasis volume** mediane (95 % CI), cm?® ’ ’
Ilpumenanue. P33 — hyHKUUOHAABHO 3HAUUMDBLE 30HDL.

Note. SFA — significant functional areas.

*Jlokanuzayus (P33): spumenvhas Kopa, 6azanvhvie 50pa, 10pa
MO39HceUKa.

**Obsem Memacmasa sviuucasincs no gopmyne: ABC/2, ede A, B, C —
mpu pazmepa no oannvim MPT ¢ konmpacmmubim ycunenuem [4].
*Localization (significant functional areas): visual cortex, basal ganglia,
cerebellum nuclei.

** Metastasis volume evaluate as ABC/2, where A, B, C — sizes

of metastasis due to three MRI planes.
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OrmeueHa tokanmzanyst LIM B D33 rooBHOrO Mo3ra —
24 (46,2 %), Hanuuue BBIPaKEHHOI'O MEPUTYMOPO3HOTO
oTeKa ¢ KOMIIpeccruedl M AUCIOKaueidl MpriIeXKalmx
CTPYKTYP TOJIOBHOTO MO3Ta MpH (pOpMUPOBAHUH METaCTa-
3a — 34 (65,4 %) cnyyas.

IMauuenTs! ¢ LIM nmony4yanu KOMIUIEKCHOE JieYeHUE,
BKJIIOYAIOIee yOaJleHHe MeTacTa3a C IOCHIeAyIolei
xummotepanmeit (XT) wim aygesoit Teparmmeir (JIT) mpu
HaJIMIUY TTOKa3aHuit (Tad. 4).

ITpu BeimoaHeHuu omepauuii B 45 (87 %) cnydasix
npuMeHsiiach nHTpaonepamuonHas O (nd/). Uz 22
(42,3 %) nauuenTos ¢ nokanusauueir LIM B ®33 rosos-
Horo Mo3ray 10 (19,2 %) oHu pacnoJjaraaruch B MOTOPHBIX
M CEHCOPHBIX 30HaX Kopbl, y 6 (11,5 %) — B obaacTu pe-
YeBBIX IEHTPOB. Beem 10 marmeHTaM IMpoBOAMIICS MHTPA-
OTIEPaIlMOHHBIN JIEKTPO(PU3NOIOTMIESCKIIT MOHUTOPHHT,
u3 HUX y 2 (3,85 %) GONIbHBIX pa3BUIICS MPEXOASIINIA re-
MUITape3, PeTPecCUPOBaBIINA Ha (hOHE MPOTUBOOTEYHOM
TepaIiy B XOAe CTAllMOHAPHOTO JIeueHNUs; y 1 malmeHTa
copMUPOBAJICS CTOMKUI LIEHTpaJIbHbIM reMunapes, co-
XpaHSBIIAICS BIUIOTH IO JICTAJTBHOTO MCXO/Ia, HACTYITHB-
1rero yepes 7,5 Mec 1mocsie orepanuu. Y 3 mammeHTos ¢ [LIM
B 00JIaCTH pEUYeBHIX LIEHTPOB IMPOBOAMJINCH OIepallNi
¢ mpobyxneHrneM. Hu y omHoro 13 H1X B ocjIeorepaioH-
HOM Meproje He OTMeUYeHO pa3BuTus adaszuu. M3 3 6071b-
HBIX, OTIEPUPOBAHHBIX O€3 TTPOOYKIECHMS, Y 2 — pa3BHIIACh
adasus1, perpeccupoBaBIliasi CaMOCTOSITETLHO B TCUCHUE
1 Hen moce onepanyy, y 1 — croiikast MoTopHast ada3usl.

IIpu aHKeTHpPOBaHUHM ITAIIMEHTOB W UX POJICTBEHHM-
KOB CBEICHUS O MPOIOJKUTEIBHOCTH XKMU3HH, OCIOXHE-
HUSIX ¥ TOCITUTAIN3AINSIX TTOIyIeHBI B 44 cirydastx. s
OCTaJIbHBIX OOJIbHBIX OLICHKAa KaTaMHe3a IPOBOIMIACH
Ha MOMEHT BBHITIMCKY U3 CTAllMOHApA.

B pannaeM 1oceonepallmioHHOM TIEPUOIE Pa3BUINCh
CJICIYTOIIMEe OCJIOKHEHUS: BEHTIWISIIIMOHHO-aCCOIIUNPO-
BaHHAasI THEBMOHMS — Y 2, KPOBOM3JIMSTHHE B JIOKE yIaJICH-
HOM OITyXOJIM — Y 2, MCHUHTO3HIIe(AIUT — y 2 MaIlIeHTOB
(Tabm. 5).

AHanu3 BbDKMBaeMoCTH TalueHToB ¢ LM moka3zan xymi-
IIIHIA TIPOTHO3 Y OOJIBHBIX ¢ METAacTa3aMM MEJIaHOMBI M paKa
JIETKOTO TI0 CPaBHEHMIO C METaCTa3aMM IPYTUX OITyXOJICH.

JIMHEeWHbI perpecCUOHHBI aHANIWU3 BBISIBUI, 4YTO
(baxTopsl, BAUSIONINE HA TIPOIOJIKUTETLHOCTD KU3HU T10-
cJIe XUPYPIUIEeCKOro JIeYCHHSI, — MOP(OIIOTUI M 00beM
MeTacTasa, HaJImdue TUIIePTeH3NOHHO - CIOKAITMOHHOTO
CHHAPOMA, PATUKaIbHOCTD YIAJICHMS, COCTOSTHIE TTalll-
€HTa IIpH MocTyIuieHn (mHIeKe KapHOoBCKOro), Ham4ame
pPaHHUX OCJIOKHECHUIA.

OBCYXKIEHUE

B nmocnennee necsatuieTre Ha (hOHE YCIIEXOB, TOCTUT-
HYTBIX B JICUCHUY OHKOJIOTUIECKHX 3200 IeBaHIIA BHEMO3-
TOBBIX JIOKaJM3anwii, pazsurue LM oka3pIBaeT HeTaTHBHOE
BIISTHYIE Ha TIPOIOJDKUTEIFHOCTD M KAYECTBO SKU3HU 00JTh-
HBIX [35, 6]. Tak, OTMeUYeHO TapamoKCalIbHOE YBEJINYEHNE
YaCcTOTHl METACTaTUYECKOTO ITOpakeHUsI LIEHTPaTbHOU
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Tabmmua 4. Xapakmepucmuka memodog aeueHus yepedparbHbix Mema-
cmasos

Table 4. The characteristics of treatment modalities of brain metastases

Yucno cayyaes

XapakTepucTHKa
abc. %
Xupypruueckoe jedeHne

O0BEM pe3eKINU:
Extent of resection:

TOTaJIbHO 43 82,7

total

CyOTOTAIbHO 9 17,3

subtotal

ITpumeHeHue gyopecieHT-
HOU TUATHOCTUKU 45 87
Using of fluorescence guidance

[Mpumenenne UOM

(ipu tokanu3aimu B ®33):

Using of INM (in case of SFA

involvement):
KapTUPOBaHE MOTOPHBIX 10 3
U CEHCOPHBIX 30H
motor and SEnsory zones

evolvement

olepalny ¢ TIPOOYKICHUEM 19,2 5,8

awake surgery

JlyueBasi Tepanus
ITpoBoaunack
Takes place 19 36,5
He npoBoaunach
None 17 32,7
Het nanHbIx
Data absent 16 30,8
Menuana 95 % AN
CpoK Tocite oreparuu, CyT Mediane 95 % CI
Time after surgery, days
32 20—47
XumuoTtepanus
ITpoBonunach
Takes place 25 48
He npoBonunach
None 10 19,2
Her nanHbix
Data absent 17 32,8
Menuana 95 % AN
CpoK TocIte orepanu, THA Mediane 95 % CI
Time after surgery, days
22 19-32

ITlpumeuanus. HOM — unmpaonepayuonublii 31eKmpopu3uoio-
euveckuti monumopume; D33 — GYHKYUOHANbHO 3HAHUMbLE 30HbL
20/106H020 M032a.

Note. INM — intraoperative neuromonitoring; SFA — significant
Sfunctional areas of the brain.
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Tabmua 5. Xapakmepucmuka nocieonepayuoHHo2o nepuoda

Table 5. The characteristics of post-op period

ITapamerp 3Hayenne
KaramHues:
Follow-up:
MeIMaHa JUTNTEJTbHOCTH 6,5 (6,3—13,5)
95 % AN), mec
duration mediane (95 % CI), mo
JIeTaabHbIe ucxonser*, n (%) 20 (38,5)

exitus lethalis*, n (%)

MenuaHa JIMTEILHOCTU MPEeObIBAHUS
B cTaionape (95 % JAN), man

Overall treatment duration mediane

(95 % CI), day

17,5 (17,2—22,0)

Pannue ocnoxuenust, n (%)
Earlier complications, n (%)

6(11,5)

*[Ipununa aremanvHoeo ucxooa: ungapkm muoxkapda — 1,
npoepeccupogarue 3a6onesanus — 19 nayuenmog (U3 Hux

¢ NpeuUMYUjecmeeHHO 6HeYepentHbIM pacnpocmpanenuem — 13,

¢ popMUPOBaHUEM MHOICECMBEHHBIX UepeOPANbHbIX AHEBPUIM

U 1eNMOMEHUH2eANbHbIM PACNPOCMPAHeHUeM — 6).

*Causes of death: 1 patient died from myocardial infarct, mortality was
associated with intracranial tumor progression — 19 cases (with
extracranial progression — 13, with multiple cerebral metastasis formation
and leptomeningeal spreading — 6).

HEPBHOU CUCTEMBI, CBI3aHHOE C TTOSIBIICHUEM 3(PpDeKTHB-
HBIX METOJOB JIeUeHUsI TIepBUYHBIX omyxoJieii [7]. [lpu
OTCYTCTBUU JICUCHMSI MeTIaHa OOIIei BBLKMBAEMOCTH OOJTh-
HbIX iocsie ooHapyxeHus LIM cocrasisteT 4—6 mec [8].

PesyneraThl nccieqoBaHus COOTBETCTBYIOT JaHHBIM
MHMPOBOI1 TUTEepaTyphl — HanOOJIee YacThle MCTOYHUKU
LIM: pak 7erKoro, MOJIOYHOM 3KeJIe3bl, MeJIaHOMa, KOJIO-
peKTalbHBIM paK 1 paK Mo4Kku [7].

Jleuenne nauueHToB ¢ LIM TpeOyeT MEeXAUCLUMILINU-
HaApHOTO ITOAX0a, COYCTAOIIETO YCUINS HEMPOXUPYPIoB,
OHKoOJ0roB, cnienuaauctoB B odmactu JIT u XT, nyuyeBoit
IWATHOCTHKM M Psiia IPYTUX CIIeIINaTbHOCTEH.

INokazanre K XUpyprudecKomy JedeHnIo (KIacc I0-
KazaTeJIbHOCTU A) — Hajgmuue cojurapHoro LIM B coue-
TaHUU C YIOBJIECTBOPUTEIBHBIM COCTOSTHHEM ITaIleHTa
(6omee 70 6amtoB 110 TKae KapHOBCKOTO) M OTCYTCTBHE
BHEMO3TOBBIX METAaCcTa30B. YoajeHUe coluTapHbex [IM
CKa3BbIBACTCS HE TOJBKO Ha YBEIIMYCHUH ITPOIOKUTEIb-
HOCTH XM3HM, HO 1 YIY4IIIAeT €€ KAa9eCTBO 3a CUET perpecca
BHYTpHYEPEITHOM TUIIEPTEH3MHI 1 BOSMOXKHOCTH TIPEKPATUTh
TepaIurio CTepOMITHBIMU ropMoHaMu. CyYIIIECTBYIOT UCCIIe-
JIOBaHUSI, COTJIACHO KOTOPBIM ITPY HAJIMUYNH HECKOJBKIX
LM ymaneHne KpyITHOTO, KIIMHIUYECKH TTPOSIBIISIIOIIETOCS
MeTacTasza MMeeT IPEUMYIIIECTBO TTepell KOHCePBAaTUBHBIM
rogxonoM [9]. CoxpaHeHMe TPUEMIIEMOTO KauyecTBa XKM3-
HU IALIMEHTOB — IIPMOPUTETHAS 3amada B xupypruu 1IM,
3a/a4Ja IepBoTo TUIaHa Iepel CTpeMIICHUEM K cyIpamMap-
TMHAJIBLHON pe3eKUnu B cirydae Jokanu3anuu [IM B @33
roJIOBHOrO Mo3ra. B Takux cuTyalusx 1eaecoo0pa3HbiM
CTaHOBUTCS ITpUMeHeHMe TexHonoruit MOM, B 9acTHOCTH
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ornepaumii ¢ mpodyxnenueM. Pacronoxenue [IM B @33
TOJIOBHOTO MO3Ta, BEPOSITHO, HE BIUSCT Ha IPOTOJIKM-
TEJILHOCTh XXU3HU TTOCIIe XUPyprudeckoro jgedeHus. [1o-
BUIMMOMY, 3TO CBSI3aHO C IMUPOKUM IpuMeHeHrneM MOM
B COYCTAHNY C HEHPOHABUTALINEI I MUKPOXUPYPTTISCKOM
TEXHUKOM, YTO TTO3BOJISICT BBITIOJHSTH OOIITUPHYIO pe3eK-
LINIO OITyXOJIEBOM TKAaHU ¢ MUHUMAJIbHBIM PUCKOM Hapa-
CTaHMS HeBpoJIoTHIecKoro aeduunta. [lomapmsroliee
6onbmHCTBO (82,7 %) LIM B McciienoBaHUM yoaJieHO
TOTAJILHO, YeMy B HEMaJOi CTEIICHU CIIOCOOCTBOBAJIO
npuMeHeHre NP/I, MO3BOJIAIONIEH OTIPEIEeTUTh MHBA3UIO
OITyXOJIEeBOIl TKaHW NPHU MHQUIBTPATHBHOM XapaKTepe
pocta [IM.

YauThIBask CTPEMHUTENIBHYIO TIPOTPECCHIO METacTaTH -
YeCKOT0 MOPaKeHUs TOJIOBHOTO MO3Ta, BO30OHOBIICHUE
aTBpIOBAHTHOU TePaUM TIOCTIE XUPYPTUUECKOTO JICUCHMST
JIOJDKHO TIPOUCXOIUTh B paHHUE CPOKU. B CBSI3M ¢ 3TUM
eJiecooOpa3Ho KOHLIGHTpUpOBaTh mauueHToB ¢ LIM
B MHOTOIIPO(UIBHBIX CTAIIMOHAPAX, 00JIamaroIInX BO3-
MOXKHOCTBIO O0ECITEUYUTh ITPEEMCTBEHHOCTH B JICUCHUM.

OpnHa U3 HepelIeHHBIX Ha CeTOMHSIITHUI IeHb IIPO-
61eM B sieyeHuu LIM — HMU3Kasi MPOHULIAEMOCTb FeMaTo-
sHI1Ieammyeckoro 6aprepa (I'DB) [10], B ToM umcie ms
OOJIBPIIIMHCTBA IIPOTUBOOITYXOJICBBIX IIpenapaToB. Tak, Imo
JaHHbIM W.M. Pardridge (2005), 98 % xumuonpenaparos,
nmetomux guneHsuio FDA, He porukaT dyepe3 Db
[11]. YacTHIHOTO peIIeHHs 3TOM MPOoOIeMbI (IIPUMEHM-
TEJIPHO K JICUCHUIO TJIMOOJIACTOMBI) YIAIOCh JOOUTHCS
IIyTeM MOIN(PUIIMPOBAHHOTO METOAA PETHOHAPHOM (MH-
TPaKapOTUIHON ) XUMUOMH(Y3NH ¢ TPUMEHEHIEM METOIa
BpeMeHHOTo OoTKphITHS ['Db [12, 13]. YcTaHOBIEHO, YTO
WHTpaapTepuaibHOE BBEACHNE OeBaIn3yMada Imo3BosIsieT
JIOOMTHCS CYIIECTBEHHO OOJIBIIICH er0 KOHIICHTPAIINY B Be-
ILIECTBE TOJIOBHOTO MO3Ta, YeM IpHU BHYTPUBEHHOM [14].

[NepcneKTUBHBIM METOI METMKAMEHTO3HOTO JICUCHUST
OHKOJIOTMYECKUX 3a00J1eBaHMit ¢ popMupoBanueM [IM —
IMpUMeHEeHe MTHTHONTOPOB KIIFOUEBBIX TOUCK UMMYHUTE -
Ta [15]. B HacTos1eM rccienoBaHMU He ObLIO NALIMEHTOB,
ITOJTyYaBIIMX TEPAITNIO TIpeITapaTaMy 3TOM TPYIIIIEL.

Borpoc onrrmMaabHOTO codeTaHUsI pa3IMIHBIX Bapy-
anToB XT u JIT c TapreTHoili Teparnueii, ctepeoTakcudec-
KO paIMOXMPypPrueil U 3KCIIepUMEHTATbHBIMUA METOOAMU
JIEYEHUST TAKXKE OCTAETCS JUCKYCCMOHHBIM [16—18].

OO0 IydeHre BCero roJIoOBHOTO MO3ra — 6a30Bast METO-
nuka JIT y mauuenToB ¢ LIM. B HacTos1iee Bpemst usyda-
FOTCST METOIIBI TIPEOIOJICHST HEMPOTOKCHUECKIX 3(PHEKTOB
JIT, B 9aCTHOCTU pPa3BUTHUSA KOTHUTUBHBIX M1 MHECTUYE-
ckux Hapymenuit. Tak, B 111 (paze paHmoMu3poBaHHOTO
nccnegoBanust NRG Oncology CC001 moka3aHo, 4TO
n30eraHue JTy4eBOTo BO3NCHCTBUS HA CTPYKTYPBI THIIIIO-
KaMIia B COYETaHUH C Tepareil aKaTHHOJIOM ITO3BOJISIIOT
CYIIECTBEHHO CHU3UTh CTeIICHb KOTHUTUBHBIX HapYIIIe-
HUI1 TT0C)Ie 00JIy4eHUST BCEro TOJIOBHOTO Mo3Ta [19].

Crepeotakcmueckas paguoxupyprus (CPX) mokaszana
CBOIO 3((PeKTUBHOCTH KaK IIPeI- 1 ITOCIeONepallMOHHBINA
Meton JI'T, CHIDKAIOIIMiA YaCTOTY pa3BUTHUS PATUOMHIYIIH -
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poBaHHBIX ocinoxHeHwnit [20, 21]. Kpome Toro, CPX ciy-
KHUT ONITUMAJIBHBIM METOIOM JICUCHUS] MHOXECTBEHHBIX
LIM. B HacTosi111eM uccClief0BaHUN He ObLIO MalMeHTOB,
npoxoguBmmx CPX B mipen- u mocieonepalliOHHOM TIe-
puomax.

HepemenHast Ha cerogHSIIITHAI IeHB ITpodIeMa B Jie-
yennu LM — pa3BuTHe JIygeBoro HeKpo3a mocjie IpumMe-
HeHUs pa3mnuHbIX BapradToB JIT. B mocienHme HecKOIb-
KO JIeT M3ydaeTcd TNpuUMeHeHHe OeBaum3ymaba [22]
¥ Tunepbapuueckoit okcureHoTepanuu [23] Kak J0IoJI-
HEeHHe, a B peppakTepHBIX CIyJasx — KakK aJbTepHaTHBa
MyJIbC-TePaITMi KOPTUKOCTEPOUIAMMU.

OnuH 13 COBPEMEHHBIX MAJIOMHBA3MBHBIX METOIOB
neuenus LIM — MP-dokycupoBaHHas j1a3epHast TEPMO-
abmaausa [24, 25]. HecMoTps Ha To UTO TeopeTUUecKast
OCHOBa MeToja pa3padboTtaHa B 70-e romsl XX Beka, Hav-
0oJiee KpyITHbBIe cepuy HabmomeHunii K 2015 . HaCUMTHI-
Bayi 1o 20 manmeHTOB. Ha ceromHsImrHmit 1eHb 3TOT Me-
TOJA CJAYXWUT AOMOJHUTEJIbHON OMIMEN, IPpUMEHEHUE
KOTOPOI BOBMOXHO B COYCTAHUU C XUPYPTUICCKUM JIe-
yeHueM, JIT u XT, HoO He B KaueCcTBe CAMOCTOSITEIbHOTO
MeToa iedeHus [26]. [TokazaHus K IpUMEHEHHUIO METO-
IWKW, TI0 JAaHHBIM JUTEPATyphl, — MePBUYHBIC U pPE-
uuauBHble [IM rnyOMHHON MoKanu3aluuy AUaMeTpoM
1-3 cM, a Takxke LIM, He wyBcTBUTenbHBIE K JIT [7].
ABTOpaM HEU3BECTHO O IMIPUMEHEHHNH JJa3epHOM TepMOa-
onsiuuu aas gedeHus LIM B JiedeOHBIX yUpeKIeHUSIX
Poccuiickoit ®enepanum.

HecMoTpst Ha HaTMIMe KITMHUTISCKUX PeKOMEHIAITNIA
M0 JIEYEHUIO TTALlMEHTOB C METACTATUYECKUM MOPaKeHU-
€M T'OJIOBHOTO MO3Ta, B COBPEMEHHOM MEANITMHCKOM JIM-
TepaType HEAOCTATOYHO IPEeACTaBICHBI MCCICIOBAHMUS
C BBICOKMM KJIAaCCOM J0KAa3aTeJbHOCTHU, MOCBSIIIEHHbIE
aHaJIM3Y pe3yabTaToB JedeHus 00JibHBIX ¢ LIM. Bornpochl
ONTUMAJIBHOTO MOAXOoAa K JICYCHHUIO manueHToB ¢ [IM
B OymyIIieM BO3MOXKHO pa3peIInTh C TIOMOIIBIO ITPOCTIEK-
TUBHBIX UCCJICIOBAaHUN CO 3HAYUTEILHO OOJIBIINM 00h-
€MOM TPYIIII CPaBHEHMS MJIM MeTaaHAIN3a HAKOTUICHHBIX
CBEIEHUMN.

SAK/TIOYEHME

MeracTa3upoBaHUe B TOJIOBHOM MO3TI 00JIee XapakTep-
HO IIJIST MEJIAHOMBI M PaKa JISTKOTO (XapaKTePU3YIOTCS XyI-
IIMM TIPOTHO30M). BOJIBIIMHCTBO MeTacTa30B JIOKATU3Y-
IOTCSI CYIIPATeHTOPHAIBPHO M YaCcTO BBI3BIBAIOT Pa3BUTHE
TUTIEPTEH3NOHHO-INCIOKAIIMOHHOTO CMHIpOoMa. MecTo-
MOJIOXEHNE IIepeOpalbHBIX METacTa30B, OTHOIICHUE
K (bYHKIIMOHATBLHO 3HAYMMBIM 30HAM HE BJIMSUIM Ha BbI-
KnBaeMOCTb. CTOUT OTMETUTD, YTO B CEPUU HE OBLIIO CTBO-
JIOBO#1 JIOKAJIM3alliH, a CPOK OT BBISIBIICHMS LIepeOpaTbHBIX
METACTAa30B 10 UX YIAJIEeHUs He IpeBbian 76 cyt. JluHeii-
HBII PerpeCcCHOHHBIN aHAIN3 TI0KA3aJl, YTO (haKTOPHI, BIIH-
SIIOIIME Ha MPOIOJDKUTEIbHOCTD XXNU3HU ITOCTIC XUPYPTHU-
YeCKOTo JIEUeHUsI, — MOpP(OJIOTUs U 00beM MeTacTasa,
HaJIMYHe TUTIePTEH3NOHHO-IVCIOKAIIMOHHOTO CHAPOMA,
pamuKaJabHOCTh YHAJCHUSI, COCTOSIHHE IMallMeHTa MpU
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noctyruieHnn (nHAeKe KapHoBcKoro), Haau4dre paHHUX

OCJIOXXKHEHUM.

Orpannyenust ucciaeaopannsa. HecmoTpst Ha 3HA4YM-
TelbHOE Komm4uecTBO (oKoyio 350) manmeHTOB C mepe-
OpaJIbHBIMKA METacTa3aMi B HEMPOXUPYPTUYECKOM M pa-
IMOJIOTMYECKOM LIEHTpax 3a MOCIeTHUE 7 JIET, TOJIBKO
B 54 ciydasix UMeTUCh MEIULIMHCKIE CBEIEHUST, COOTBET-
CTBYIOIIIIE KPUTEPUSIM BKIIIOYeHMs. JlanbHeiilnee paszie-
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JIEHVE BBIOOPKU Ha TIOATPYIITHI TSI TIPOBEACHUST CpaBHE-

HUMI JOeJaeT 4acTb BBIBOJOB CTAaTUCTHUYECKOrO aHaJIM3a

Hepelpe3eHTaTUBHBIMU. B TaHHOM MCCITeToOBaHNH HE TIPO-
BOAWIOCH pa3rpaHUYEHUE MALIUEHTOB C Pa3IMYHBIMUA MOP-
(bosmormgecKMM TUITAMH paKa JIETKOTO, XapaKTepU3YIOIIIH-
MHCS pa3HOM CTEIIeHBIO TPOJI(epaTUBHON aKTMBHOCTU
TMEePBUIHON OITyXOJIM, YYBCTBUTEIBHOCTBIO K CHCTEMHOM
¥ JIyJ4eBOU Tepallny U, CJICIOBATEIBHO, TIPOTHO30M.
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CPABHUTEJIbHBIN AHAJIN3 PE3VJIBTATOB
DHIOCKOITMYECKOW XUPYPI'MU U TPEHMPOBAHU
YKEJTVIOYKOB ITPU TUTTEPTEH3UBHBIX
BEHTPUKVYJIIPHBIX KPOBOUIJIMNAHUAX

N.M. l'oakos!, B.T. Jambsau’ 2, A.B. Endumos?®, B.A. Xamyp3os!, A.A. Ipunn'-2, B.B. Kpbuios' 2,
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'I'BY3 «Hayuno-uccaedosamenvckuil uncmumym ckopoti nomowu um. H. B. Ckaughocosckozo Jenapmamenma 30pagooxpanenus
2. Mockebr»; Poccus, 129090 Mockea, boavwas Cyxapesckas na., 3;
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KoHnTakTtbl: WeaH Muxaitnosuy logkos i.godkov@yandex.ru

BBepeHue. [IpoBOANTCSA CPaBHEHWE HAPYXKHOTO BEHTPUKYNAPHOTO APEHUPOBaHNA U 3HLOCKONUYECKUX onepaLuii y 60b-
HbIX C BHYTPVXENYLOYKOBBIMU KPOBOU3NUAHUAMM.

Llenb paboTbl — cpaBHUTENbHBIN aHaNU3 Pe3yNLTaTOB HAPYKHOTO BEHTPUKYNAPHOTO PEHUPOBAHUSA U SHAOCKOMUYECKUX
onepauuit y 60NbHbIX C BHYTPUIKENY[OUKOBLIMI KPOBOU3NUAHUAMM.

Matepunans! u meToAbl. BbinonHeH peTPOCNEKTUBHBbIA aHaNU3 pe3ynbTaToB XUPYPruyeCcKoro NeyeHmns nNauneHToB C BHY-
TPUXENYAOUKOBBLIMU KPOBOU3NUAHUAMM Ha Ga3e MBY3 «HUW ckopoii nomowm um. H.B. Cknucocosckoro» u IbY3 Apo-
cnaBckoit 06nacTn «06nacTHas KnMHUYecKas 6oNbHULAY. IHAOCKONUYECKME OnepaLun Gbliu BbINONHEHb 15 60AbHbIM
(ocHoBHas rpynna), 3 KOTOpbIX TPEM [OMONHUTENBHO CAENAHO HAPYKHOE BEHTPUKYNAPHOE ApeHupoBaHue. Y 14 naum-
eHToB (rpynna cpaBHeHWs) BbINOJHEHO HAPYXXHOE BEHTPUKYNAPHOE fpeHUpoBaHUe 6e3 3HAOCKONUYECKOro yaaneHus
CrYCTKOB, U3 KOTOPbIX TPEM NPOBOAUAYN NOKaNbHbIA GUOPUHONN3 CTYCTKOB. B 0CHOBHOI rpynne: cpeaHuii BO3pacT nayu-
eHTOB 59,6 + 16,7 roaa, Nepea onepalueit ypoBeHb CO3HAHMA MO WKane Mcxoaos Masro 9,9 + 3,3 6anna, cTeneHs BHYTPU-
KENYA04YKOBOro KPoBOM3NUAHMS No wkane Graeb 7,3 + 2,5 6anna. B rpynne cpasHeHus: cpeaHuii Bospact 52,8 + 9,6 roga,
YpOBEHb CO3HaHUs Nepef onepalueii no wkane ucxogos Masro 10,7 + 3,2 6anna, CTeneHb BHYTPUKENYLOYKOBOTO Kpo-
BOM3NUAHKA No Wkane Graeb 5,0 + 2,6 6anna. Vicxoabl oueHnBanu Ha 30-e CyTKM OT MOMEHTA KPOBOU3NMUAHMSA NO MOSU-
tuumMpoBaHHON WKane PaHKnHA.

Pesynbratbl. MeTop 3HA0CKONMYECKO acnupauum no3sonsieT 3hhekTuBHO yaanaTb cryctku u3 II1 u 60KoBbIX Kenynoy-
KOB, yMeHbLUAs CTENeHb BHYTPUKENYA0UYKOBOTO KPOBOU3NUAHUA B CPefiHeM ¢ 7,3 + 2,5 1o 3,9 + 2,5 6anna no wkane Graeb.
CpaBHUTeNbHbIM aHanKU3 nokasan oTCyTCTBUE pasHuULbl B 3(h(eKTUBHOCTM pa3pelleHns OKKIIO3MOHHOW ruapouedanmu
B OCHOBHOM rpynne u rpynne cpaBHeHus. B 0CHOBHOW rpynne BHyTpUYEPEnHbIX FTHOMHBIX OC0XHEHWI He 6biN0, B rpyn-
ne CpaBHeHMUs FHOMHBbIA MEHUHTUT pa3sunca y 2 (14,3 %) u3 14 6onbHbix. icxonbl B ocHOBHOI rpynne B 40,0 % ciydaes
GnaronpusTtHele (0—2 no wkane P3HKMHA), B KOHTPONbHOI rpynne — B 28,6 %. JleTanbHOCTb B OCHOBHOW rpynmne cocTa-
Buna 13,3 %, B KoHTponbHoit — 57,1 % (x* = 8,6, p <0,01) cnyyaes.

3akntoueHue. IHA0CKONMYECKAn XMPYPrus CAyKMUT 3DhEKTUBHLIM U 6e30NacHbIM METOAOM YAANEHUA BHYTPUKENYLOY-
KOBOTO KPOBOU3NMUAHWA U BbINONHEHWNA TPUBEHTPUKYIOCTOMUM [N TMKBUAALMM OKKIIO3MOHHOI rugpoledaniu, no3so-
NAET [O6UBATLCA NYUWNX DYHKLMOHANbHBIX UCXOAOB U CHUXKEHUA NETANbHOCTU BONbHBIX.

KnioueBble cnoBa: BHYTPUXENyao4KOBOE KPOBOU3NNAHUE, SHAOCKONUYECKOE yaaneHune, TP UBEHTPUKYNOCTOMUA, NCXOAbI

Insa yutuposanusa: fogkos U.M., NawbsH B.T., Endumos A.B. u gp. CpaBHUTENbHbIN aHaNN3 pe3ynbTaToB 3HJOCKONUYE-
CKOW XMPYPruv v SpEHNMPOBAHUSA KeNyA0UYKOB NPY rMNepTeH3UBHbIX BEHTPUKYAAPHbLIX KpPOBOM3NUAHUAX. Helpoxupyprus
2022;24(2):25-34. DOI: 10.17650/1683-3295-2022-24-2-25-34.

Comparative analysis of the results of endoscopic surgery and external ventricular drainage
in patients with intraventricular hemorrhage
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Background. The comparison of external ventricular drainage and endoscopic surgery in patients with intraventricular
hemorrhages is carried out.

The aim of the study is to perform comparative analysis of external ventricular drainage and endoscopic surgery results
in patients with intraventricular hemorrhage.

Materials and methods. A retrospective analysis was performed in 29 patients with intraventricular hemorrhage who
underwent surgery at the N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow, and the Yaroslavl Re-
gional Clinical Hospital. Endoscopic surgery for intraventricular hemorrhage was performed in 15 cases (treatment
group), and in 3 cases endoscopic removal was accompanied by external ventricular drainage. External ventricular
drainage without endoscopic surgery was performed in 14 cases (control group), and in 3 of these cases local fibrinol-
ysis was also performed. In the treatment group, mean age was 59.6 + 16.7 years, level of consciousness per the Glasgow
Coma Scale prior to surgery was 9.9 + 3.3, severity of intraventricular hemorrhage per the Graeb Scale was 7.3 + 2.5.
In the control group, mean age was 52.8 + 9.6 years, level of consciousness per the Glasgow Coma Scale prior to surgery
was 10.7 + 3.2, severity of intraventricular hemorrhage per the Graeb Scale was 5.0 + 2.6. Outcomes were assessed on
the 30t day after hemorrhage using the modified Rankin Scale.

Results. Endoscopic method allows to effectively remove clots from the lateral and III ventricles, decreasing the volume of
intraventricular hemorrhage from 7.3 + 2.5 to 3.9 + 2.5 points per the Graeb Scale. Comparative analysis showed no difference
in hydrocephalus resolution in the treatment and control groups. There were no intracranial infectious complications in the
treatment group, but in the control group bacterial meningitis was diagnosed in 2 (14.3 %) of the 14 pa-tients. Favorable
outcome (score 0-2 per the modified Rankin Scale) was observed in 40.0 % of patients in the treatment group and 28.6 %
in the control group. Mortality was 13.3 % in the treatment group and 57.1 % in the control group (y? = 8.6, p <0.01).
Conclusion. Endoscopic surgery is an effective and safe method for intraventricular hemorrhage management and third
ventriculostomy for occlusive hydrocephalus resolution, allowing to achieve better functional results and decrease
mortality in patients with nontraumatic intraventricular hemorrhage.

Key words: intraventricular hemorrhage, endoscopic removal, third ventriculostomy, outcomes

For citation: Godkov I.M., Dashyan V.G., Elfimov A.V. et al. Comparative analysis of the results of endoscopic surgery
and external ventricular drainage in patients with intraventricular hemorrhage. Neyrokhirurgiya = Russian Journal
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BBEJIEHUWE

BaytpizkenynmoukoBbie KpoBou3mustHUSA (B2KK) — T51-
XKeJast hopMa BHYTPHUEPEITHBIX KPOBOMBIMSIHIN Ha (DOHE
TUTIEPTOHUYECKOH Ooyie3HU. B OOJbIIMHCTBE CiaydaeB
B2KK — 370 crrencTBre pophIBa KPOBHU B XKEITYIOUKH TOJIOB-
HOTO MO3ra B mpoliecce (opMHUpOBaHUS BHYTPUMO3TOBOM
rematomsl (BMI). M3BectHo, yro B2XKK MoXeT mprBonnTh
K TIOBBIIICHUIO BHYTPUUYCPEITHOTO MABJICHUSI, PA3BUTHUIO
OKKITFO3MOHHO# rhaponedanuu (OI) B Omokaiimmie THA
ITocJie KPOBOMBIIMSHUS M TU3Pe30pOTUBHOM ruaponeda-
JINU B OTCpoYeHHOM Ttepuone [1—3]. Xupypruueckoe Jre-
YeHHe, KOTOPOE OOBIYHO ITPOBOISIT TP MTOSBICHUY TIPH-
3HakoB OI, 3akimouaercss B HApy>KHOM BEHTPUKYJISIPHOM
npennpoBannu (HB/I), koTopoe MOXKeT OBITh TOIIOJTHEHO
JIoKabHBIM (prbpuHOoIm3oM (JID) crycTkos [2—4]. DHmo-
ckormmueckue orepariu pu B2KK 1moka pacrpocTpaHeHsI
MaJIo, OJHAKO OITyOJIMKOBaHHBIC paHee MCCICTOBAHMUS
CBHIECTELCTBYIOT, YTO SHIOCKOITMUYECKIE OTICPALIN MOTYT
BJIMSITH HA MICXOJIBI, COKPAIIIAasl JICTATBHOCTD, YaCTOTY pa3-
BUTHS IU3PE30pOTUBHON TUApoIiedanTni M THOMHBIX
BHYTpPUYEPEITHBIX OCIIOKHEHUI [3, 5—7].

Iexb paboThl — CPAaBHUTEIBHBII aHATN3 COOCTBEHHBIX
PE3YJIBTaTOB HApY>KHOTO BEHTPHUKYJISIPHOTO JIPEHUPOBA-
HUS ¥ SHIOCKOITMIECKIX OITepalliii y OOJIbHBIX C BHYTPH-
KeJTyTOUYKOBBIM KPOBOM3IMSTHACM.

MATEPHAJIBI 1 METO/IbI

BrImorHeH peTpOCIIEKTUBHEIN aHAIN3 pe3yJbTaTOB
XUPYPTAYECKOTO JedeHus manueHToB ¢ BXKK, mposeneH-
Horo B I'bY3 «<HUU CII nMm. H.B. CxnudocoBckoro»
J3M u ApocnaBckoii 061aCTHOM KIMHUYECKOM OOJIbHU-
e. OCHOBHYIO TpyITy cocTaBuian 15 60abHBIX ¢ BXKK,
MOJIYYMBIINE XUPYPTUUECKOE JIeUCHUE C IIPUMEHECHUEM
3HIOCKOIMMYECKUX TexHoJoTuil. Y 12 u3 15 manueHToB
BBITIOJTHSUIH TOJIBKO SHIOCKOITMYECKYIO acpainio (DA),
Kak ¢ TpuBeHTpUKYyI0cToMUei (TBC), Tak 1 6e3 Hee. Y 3
3 31X 15 601pHBIX ¢ DA (¢ TBC 1 6e3 Hee) TOTOIHSIIN
HB/. Bce 15 naunreHTOB COCTaBUIM OCHOBHYIO TPYIIITY, UX
OOBCIUHSIIN CIICAYIONINE IeICTBHS, BRIIIOJTHEHHBIC B XO-
JIe OTepalnii:

1) ¢ TOMOIIBIO SHIOCKOMMISCKUX TEXHOJOTHI yIams-
JINCH CTYCTKY KPOBH Pa3HOTO 00beMa, YTO YMEHBIIIATIO
KOJIMYECTBO KPOBH M B MIEPCIIEKTUBE — IIPOIYKTOB €€
pacraga, a Takke CHIKaJI0 00beMHOE BO3ICHCTBIE Ha
MMapaBeHTPUKYJISIPHBIC CTPYKTYPHI TOJIOBHOTO MO3Ta;

2) GOJBITMHCTBY OOJIBHBIX BhITTONHIach TBC, uTo ciy-
XWto npodmiakTukoi pa3putus OI' B mocieomnepa-
IIMOHHOM TIEPHUOJIE.

KoHTpobHy0 IpyIITy COCTaBUIN OOJIBHBIC, KOTOPBIM
B 11 Habmonenusax seimonHsit HBI, 8 3 — HB/ u JI®
B2XKK.
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[ManeHTH 00CIeqOBAaHBI IO EAMHOM CXeMe COTTIaCHO
PEKOMEHIATeIbHOMY IPOTOKOJY IO JICYCHHUIO OOJBHBIX
C reMopparm4ecKuM MHCYIbTOM. [Ipy rocrnmTaan3anu
MMaMeHTOB B cTalroHap BeITOMHU KT rooBHOrO Mo3ra.
B cnyyae nuHamMuyeckoro HabatoAeHUs B TedeHue 1 u 60-
nee cyT rmopropstiii KT roroBHOT0O Mo3ra mepe ornepanu-
eil. ITocne onepanuu KT rojioBHOro Mo3ra mpoBOAWIU
B OOJIBIIMHCTBE CIy9IacB B TCUYCHHE ITIEPBBIX CYTOK U B M-
HaMUKe TSI NICKJTFOYeHUS TUIpOIIedamu.

3HAYMMBIX PA3TUINIA MEXITy OCHOBHOI M KOHTPOJIb-
HO¥1 TpyIITaMu IO CpOKaM TOCITMTAIM3AINN U OTICpaIliH,
BO3pacTy, IOJIy HallMeHTOB, BeIpaxkeHHOCTH OT, TskecTn
cocTosTHUS He O0buT0. CpemHMI CPOK TOCIIUTAIN3ALNN
OOJILHBIX OCHOBHOM Tpymiiel coctaBui 1,7 = 1,1 cyt. Cpen-
HUI BO3pacT nauueHToB — 59,6 * 16,7 roma. YpoBeHb

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA
TOM 24 Volume 24

co3HaHuA 110 1mKane ncxonos Imazro (ILIKT) [8] Ha mMo-
MeHT rocniutaym3annu — 10,9 £ 3,5 6amra. Crerrers B2XKK
o mKajne Graeb [9] — 7,3 £ 2,5 6auta. Y OONBIIMHCTBA
nanueHToB 3adukcupoBaHa Ol 2-if BEHTPUKYIOKPAHU-
anbHbIi Koo puiment (BKK-2) cocrasun 23,0 £ 3,8 %.
Onepauny npoBeAeHBI B CpoK 2,9 *+ 1,4 cyt. CpenHuit
6ayut mo HIKT mepen onepaumeit — 9,9 £ 3,3. Cpenuunit
CPOK TOCITMTAIN3AIINN B KOHTPOJIBLHOM TPYIIIIE COCTABIII
1,4 £ 1,1 cyr. Cpegunii Bo3pact — 52,8 = 9,6 roma. Ypo-
BeHb co3HaHus no LIKI npu rocnutanuzauum — 11,1 =
3,1 6amura. Crerrenr BXKK mo Graeb — 5,0 £ 2,6 6aia.
Y Bcex malueHTOB KOHTPOJIbHOM rpymisl Obl1a OI, cpen-
Hee 3Hauenne BKK-2 cocraBmio 23,1 + 4,4 %. Onepatun
BBITIOJIHEHBI B CpoK 2,1 * 1,8 cyT. Cpennuii 6asut o LIIKT
repen orepanueit — 10,7 + 3,2 (tadm. 1).

Tadomua 1. Xapakmepucmuku 60abHbIX ¢ BHYMPUNCENYOOUKOBBIM KPOBOUIAUSHUEM, ONEPUPOBAHHBIX PA3HbIMU MemMooamu

Table 1. Characteristics of patients with intraventricular hemorrhage who underwent different types of surgery

IToka3aresm no rpynnam

Yucio
ITapametp OcHoHas (DA) Cpasnenns (HBIT) TNAIJEHTOB
0e3 HB/I ¢ HBJI 0e3 JID cJIP
EO?Paf?T’_ et 58,3+ 18,0 65,0 + 10,6 52,3+ 10,3 547+7,5 -
ge, years
VYposenb cozHanus KT, 6amis
Level of consciousness per GCS, score
MpUY TOCUTATU3ALUU 11,2 £ 3,7 9,7+3,2 10,3 £+ 3,0 14,0 £ 1,0 —
at hospitalization
nepen ornepamuen 9,9+ 3,5 9,7+3,2 9,9+3,1 13,7+ 0,6 —
prior to surgery
3
?CT;CM BMT, cu 9,4+10,9 7,2+7,0 11,3£7,5 16,7 + 12,5 -
volume, cm
Creneti BXK 1o Grach, Gaii 6,9+2,5 8,8+2,3 44424 7342,5 _
severity per Graeb, score
OKKITI03US
Occlusion
HET OKKJTIO3UU 2 0 0 2 4
no occlusion
oTBepcTre MOHPO 0 0 0 1 1
foramen of Monro
BOJOIPOBOJL 10 3 5 0 18
cerebral aqueduct
IV xenymouek 0 0 6 0 6
IV ventricle
BRk 2.7 28442 23,7421 24,6 +3,6 17,74 2,1 —
LIBTE GUIEETT, €7 32+1,3 1,740.,6 2,1 £2,0 2,0 £ 1,0 -
Operation time, days ’ ’ ’ ? ? ? ’ ’
ey 12 3 11 3 29

Total

Ilpumeuanue. 30eco u 6 mabn. 2—6: DA — sndockonuueckas acnupayus;, HBJ — napyycrnoe eenmpuxyasipHoe dpeHuposanue;

JID — nokanvrviii pubpunonuz; HIKT — wkana ucxodos Tnazeo; BMI' — enympumoseosas eemamoma; BXKK — enympuocenyoourxosoe
Kkpogousausrue; BKK-2—2-ii genmpukynokpanuanvHbulii Kosggpuuuenm.

Note. Here and in tables 2—6: EA — endoscopic aspiration; EVD — external ventricular drainage; LF — local fibrinolysis; GCS — Glasgo Coma Scale;
ICH — intracerebral hematoma,; IVH — intraventricular hemorrhage; VCR-2—2" ventriculocranial ratio.
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Y nopasngionero 6oapmHCTBA NaneHToB B2XKK
CTaJIo CJIEICTBHEM IIPOPHIBA KPOBU M3 (DOPMUPYIOIIEHCS
BMT B nmonocTts xenynoukoB. Hanbomee yacto Bepudu-
mpoBanu BXKK mpu BMI Tanmamyca 1 Mo3xxedka (MHOTIa
IpH JTI000# APYTOit TOKAIM3AINN), a TAKKE N30JIMPOBaH-
Hoe BXKK — 6e3 popmupoBanuss BMI' (tabi. 2). Bumsr
SHIOCKOITMYECKUX OTePaIldii B 3aBUCUMOCTH OT JIOKAJTH-
3aumy B2KK B ocHOBHOIA TpyriIie TpeAcTaBIeHbI B Ta0OIT. 3.

Taomuua 2. Joxaausayus BMT u BXK (n = 29)

Table 2. Locations of intracerebral hematoma and intraventricular
hemorrhages (n = 29)

YucIio NAUEHTOB ¢ PA3HO# JIOKAIH3A-
IHel CTYCTKOB KPOBH, JKeJTyT0YKH

Jlokamm3a-

st BMT Bcero
BokoBbie, bBokoBbie,
111 111, IV LIV 1V
JloGapHast
Lobar ! 0 0 0 1
JLIaTgpaanaﬂ | 2 0 0 3
ateral
Tanamu-
yeckast 1 8 0 0 9
Thalamic
CwMmeliaHHast
Mixed 0 2 0 0 2
Mo3sxeuka
Cerebellar 0 4 4 1 9
](33?30?13 0 2 o 0 2
rainstem
BMTI'
He ObLIO 0 2 1 0 3
No ICH
ez 3 20 51 29

Total

Hcxoms! otteHMBanm Ha 30-¢ CYyTKHA OT MOMEHTa Kpo-
BOMBIIMSHUS IO MOAMGHUIIMPOBAHHON ITKajde PaHKMWHA
(modified Rankin Scale — mRS) [10].

CratucT4YecKyl0 0O0pabOTKY HAaHHBIX ITPOBOIVIIN
C TTOMOIIBIO MMaKeTa MPUKJIAAHBIX ITporpaMM Statistica 12.0
(StatSoft, Inc., CIIIA); cpaBHUTEIBHBII aHAIN3 — HETla-
paMeTpUYeCKUMI METOZaMHU C MCITOIb30BaHUEM KPUTE-
pues y2, ®umepa, Kpackena—Yommuca u U-kpurepus
ManHa—YuTHu. MeXTpynIioBble pa3andusl CUMTAIN CTa-
TUCTUIECKH 3HAUMMBIMH T1pH p <0,05.

PE3VJIBI'ATHI

PanukanbHOCTDb yAajdeHus CTYCTKOB

TIPH SHAOCKONMNYECKUX ONepauusax

ToJibKO B OCHOBHO¥ TpyIIe OLIEHUBAINW paauKab-
HocTb yaaneHuss BXKK. B koHTposbHOM rpymrie npeobia-
nan meron HBI, BXKK nHe ynansinu, moatomy oobem B2XKK
rnocjie onepaluvu He MeHsuicsd. B ocHOBHOI rpyrine
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Tabauna 3. Dndockonuueckue onepayuu 6 3a8UcUMOCHU OM NOKAAUIAUUU
BXK (n=15)

Table 3. Endoscopic surgeries depending on intraventricular hemorrhage
location (n = 15)

Yuc0 nanueHToB ¢ pa3Hoi
JIOKaJM3auueii CryCTKOB KPOBH,

KeJTyI0YKH
Bua onepanuu Bcero
BoxkoBbie
bBokoBbie, ’
III, IV 111, IV

DA
FA 1 3 1 5
DA + TBC
EA + TVS 0 5 ! 6
DA + TBC + IKTY
344 0 1 0 1
EA + TVS + DC PF
DA + TBC + HB/],
EA + TV + EVD 0 3 0 3
Lz 1 12 2 15

Total

Ilpumenanue. TBC — mpusenmpuiysocmomus; IKTH 3954 —

deKomnpeccUOHHAs: MPenaHayus 3a0Hell YepenHoil AMKU.
Note. TV — third ventriculostomy; DC PF — decompressive craniectomy
of the posterior fossa.

ManureHTOB 3G (GEeKTUBHOCTD YIAJICHUS CTYCTKOB KPOBU
oneHuBanu (B Oayurax mo mkaine Graeb) cpaBHeHHEM
JIO M TI0CJIe BHAOCKONUYecKoi onepaunu creneHu B2KK:
IO oIlepalliil OHA BapbupoBaja oT 4 mo 10, cpemHee 3Ha-
yeHue cocTaBuiio 7,3 £ 2,5; mocie onepauuu — ot 0 1o 10,
B cpeqHeM — 3,9 * 2,5. VuuThiBas, 9T0O Y OOJIBITMHCTBA
OOJIBHBIX MCITOIB30BAIM CTAaHAAPTHBIN TOCTY K XKeJTyI04-
KaM — 13 Touku Koxepa, To 00bIYHO Ha OITepalivy yIaBa-
JIOCH YIAJISATD CTYCTKU U3 TIEPEIHETO pora 60KOBOTO XKeJTy-
noyka (Jmb6o M3 TMEepeaHUX POroB O0OUX OOKOBBIX
KEJTyI0YKOB), a Takke 13 mojtoctH 111 xxemymouka (4to 1mo-
3BOJISITIO 00ECTIEYUTH MMOIXOM K €ro JHY W BBITIOJTHUTH
TBC). TakuM 06pa3oM, YMEHBIIICHUE CTCIIEHN KPOBOM3-
JIMSTHUS TIPU DA TOCTUTAIOCH 33 CUYET YIAIICHUS CTYCTKOB
W3 TIePeIHNX POrOB OOKOBBIX XKEJIYIOYKOB 1 IepeaHux 1,/2
wim 2/3 111 xkeaymouka, 3a cUeT 3TOTO yIaBajJoCh YMEHbB-
IIUTH KPOBOU3NIMSHME MpakTdecku Ha 4 cterreHn B2XKK
no Graeb. IIpu BXKK B III n IV kxenymoykax Mor OBITh
HCITOJTB30BaH IOCTYI Yepe3 (pe3eBOe OTBEPCTHE, HAJIO-
JXKEHHOE KIlepeau OT TouKu Koxepa, 11 TOro 4ToObI ITociie
acnmpaumu crycTkoB u3 nooctr 111 kexymouka MOXHO
OBLIO YHAIWUTh MX M3 BOIOIIPOBOMA. DTO Ooyiee pemKast
10 MCITOJTHEHUIO OTIepaIysi, KOTopast ITO3BOJISIET IIpH OJ1a-
TONPHUSITHOM CTEUCHNH OOCTOSTEIBLCTB MPAKTUICCKH TTOJI-
HOCTBIO YIAJIUTh CTYCTKU M3 KEIYIOUYKOBOM CUCTEMBI.

HHTpaonepanuoHHbie 0CI0KHEHUS

M HTpaonepaliOHHbIE OCIOXKHEHNS 3aPETMCTPUPOBAHEI
y 3 (20 %) u3 15 6oJbHBIX, KOTOPBIM BhIIOIHSIIM DA B2KK.
VY 2 GoNbHBIX OTMEYeHa apTepuajbHasg TUIIEPTEH3MUS,
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BEpOSITHO, CBSI3aHHAS C TUTIEPUPPUTALIMEi IIPH ITPOMBIBA-
HUU TIOJIOCTEH XKeyIouKoB. Y | mammeHTa — KpoBOTeUe-
HHe 13 IephOpUPYIOIIEH apTepruy, OTXOISIICH B 00JIacTH
oudypkauuu o6a3uiasspHoi aprepun. KpoBoTeueHne Bo3-
HUKII0 TIpu TipoBeaeHnr TBC, ocTaHOBICHO IyTeM pas-
IyBaHUS 6aymoHHOTO Karerepa ®orapty Ha 2 MuH. Mcxo-
bl Y OOJIBHBIX C MHTPAOMEPALMOHHON apTepuaibHOU
runepteH3neil — 4 u 5 turoB mo mRS. Y 1 manyenTa 1mmo-
cie kpoBoTeueHUsI Bo Bpemst TBC B mocieorepalilnioHHOM
nepuonae HabJoaaad HEAOCTaTOYHOCTh KOHBEPTEeHIIUU
3a CYET JIEBOTO TJIa30ABUTATeIbHOTO HepBa. [l1puanHOit
MOTJIO TIOCTTYKUTh KaK TPaKIIMOHHOe Bo3aelicTere Ha 111
HEepB TIpH pa3ayBaHWM OaJUIOHHOTO Katerepa Poraptw,
TaK M ULIEMUS OpPaJibHBIX OTIAEJOB CTBOJIA MO3ra Mocie
kpoBousnustHus B 111, IV xenynouku v pa3BUTHUS TOKPbI-
IIEYHOTO CMHIPOMA. B KOHTPOIBHOM TPyIIe MHTPAOTIC-
PalIMOHHBIX OCIOXHEHHH He 3a(MKCUPOBAHO.

D deKTHBHOCTH XMPYPrUIECKOT0 pa3pemenusi

OKKJIIO3UOHHO# ruapouedamu

Jlo onepaunu cpegHee 3HaueHne BKK-2 y manimeHTOB
13 OCHOBHOM I'pYIITHI (3HIOCKOIMYECKOM XUPYPIUH) COCTa-
Buio 23,0 = 3,8 %, nocine onepauyu 1o gaHHbIM KT (BbI-
IOJIHEHA B ITEPBhIe CYTKU IocJie orepauuu) — 18,5 £4,0 %.
B xonTtpoabHOoit rpynme (BeimoaHsaun HB/I) BKK-2 mo
onepauuu cocrabui 23,1 £ 4.4 %, nocie onepauuu (1o
naHHbM KT) — 18,2 + 5,2 %. PesynbraThl mokasaiu OT-
CYTCTBHE Pa3HMIIBI B TOKA3aTEJISIX OCHOBHOM M KOHTPOJIb-
HO IPYIIII, YTO CBUIETEIBCTBYET 00 3(P(HEeKTUBHOCTH SH-
JTOCKOITMYECKMX OIeparuii st pa3perneHust OI.

ITocaeonepanMoHHbIe OCI0KHEHHUS

IMocneomnepanimOHHBIE OCIOXHEHUS B OCHOBHOU
¥ KOHTPOJIBHOM TpyIIax OOJBHBIX B 1IEJIOM BCTPEYATNCH
C OIMHAKOBOM YaCTOTOM, HO OTIMYAINCH IT0 CTPYKTYype.
Tak, u3 15 00JbHBIX OCHOBHOM IpyImbl 1 manueHTKa 1e-
peHecna peuuauB B2XKK, He moBiexinuii mociaeacTBuii
(BBITIMCAaHA C OJIATOTIPUSITHBIM MCXOIOM), V 1 marmeHTa
Ha (one Ol 1 akcuaTbHON TUCTOKAIIMY MO3Ta Pa3BUIICS
MAaCCUBHBIN MH(MAPKT MO3KeUKa, BIIOCICACTBUM IIPUBEI -
Ui K CMEPTH ITareHTa. B KoHTpoIbHOIM Tpymme u3 14
MMAIIMEHTOB y 2 pa3BWICS THOMHBI MCHUHTUT — y 1 3 HUX
MEHUHTUT CTaJI IPUINHOMN cMepTH. OcTaIbHBIE OCTIOXHE-
HHS B 00eMX TPpyIIaxX He XUPpyprudecKue (Tao. 4).

Hcxonpt

V¥V naumenToB nociie HBJI 1 DA ncxonnl 3HAUUTEIHHO
pasnuyanuch. Y 00JbHBIX nocie DA QyHKIMOHATbHEIE
HUCXOOBI TIpM 00Jiee HMU3KOM JIETAIbHOCTH OBUIM JTyYIIe
10 CpaBHEHUIO C MTAIIMEHTaM1, KOTOpbIM ripoBomvui HB/I
(tab:a. 5). JeransHocth mociae HBJI cocraBuna 57,1 %,
nocyie DA — 13,3 % (> = 8,6, p <0,01). [IpuauHbI cCMEepTH
npencrasieHbl B Ta0a. 6. M3 15 maumeHTOB OCHOBHOM
rpyrmbl ymepan 2. [TpmunHoii cMept y 1 00J5HOTO cTaj
MAaCCUBHBIN WIIeMUYECKII MHCYIIBT MO3XKeUKa, IIPUBEI-
LW K OTEKY-HUIIeMUHY, TUCIOKAIIMI MO3Ta (MCXOI HACTY-

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA
TOM 24 Volume 24

T Ha 10-e cyTkm mocie KpoBomanusHust). Eme y 1 ma-
nueHrta ¢ maccuBHbiM B2XKK B 0OokoBwie, III u IV
XKeaynouku oobemom 28 cm? (puc. 1), KoTopomy GbLIO
BBITIOJTHEHO SHIOCKOITMYECKOE yIaJIeHUEe CTYCTKOB KPOBU
n3 00KOBBHIX XenymoukoB n TBC, cMepTh HacTymmia
Ha 30-e CyTKH ITocjie KPOBOMIUSHUS OT ITOJIMOPTaHHOM
HeIoCTaTOYHOCTH. Ha BCKphITHM Y HETO OOHAPY>KEHBI MH-
HUMAaJIbHBIE MOP(OJIOTHYECKIE N3MEHEHHS B TICPUBEHT-
PUKYJISIPHOM BEIIeCTBE MO3Ta Ha YpOBHE OOKOBBIX XKeJTy-
IIOYKOB (puc. 2).

Tabmaua 4. [locaeonepayuonHsie 0CA0JNCHEHUS Y NAUUEHINOE OCHOBHOU
U KOHMPOALHOIL 2pYNh

Table 4. Postoperative complications in patients of the treatment and control
groups

Yucno nanueHToB

1O rpynmnam

ITocaeonepanuoHHoe

0CJIOKHEHHE OcHoOBHAS Beero
(DA) Kontpoabhas
(HBLD)

(]\)JCJ'I‘O)KHQIfI/I'I‘/JI }fe OBLIO 9 9 18

o complications
Petmmous B2XKK 1 0 1

Recurrence of IVH

HNiemuyeckuit MHCYIbT
MO3XeuKa 1 0 1
Ischemic cerebellar stroke

g 0 2 2
Meningitis

I[TreBMOHMS
CBMOF 4 2 6
Pneumonia

KKK
GIB

Bceeo
Toral 15 14 29

Ilpumenanue. KKK — sncenydouno-kuuieuroe kpogomeueHue.
Note. GIB — gastrointestinal bleeding.

Puc. 1. KT 201061020 mo3ea nayuenma H., 78 aem. Jlamepanvnas BMT —
35 em?, BXKK 6 6oxosvix, 111 u IV uceaydouxax — 28 cm’: a — axcuanvholil
cpe3; 6 — casummanbHas peKoOHCMPYKUUsL

Fig. 1. CT scan of the patient N., 78 years old. Intracerebral hematoma of basal
ganglia — 35 cm’, intraventricular hemorrhage in lateral, I11 and IV ventri-
cles — 28 cm’: a — axial plain; 6 — sagittal reconstruction
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Puc. 2. Mopgoaoeuueckoe uccaedosanue cmenku 60K06020 Hceayoouka
(eemamokcunut u 303ut, x 200): Ha 30-e cymku nociae KpoeounusHus u 27-e
cymiu nocae sHdockonuteckoi acnupauuu BXKK u3 6okogwix sceaydoukos.
Budnbt usmenenus cmenku 60K06020 ceaydouxa, Kyouueckuii snumenui
SHEHOUMbL COXPAHEH, OMeKa U UleMul NePUGCHMPUKYASPHOU 30Hb! Geuje-
CMea 20106H020 M032a Hem

Fig. 2. Morphological research of lateral ventricle wall (hematoxylin and
eosin, x 200) on the 30" day after intraventricular hemorrhage and on the 27"
day after endoscopic intraventricular clot removal from the lateral ventricle.
Changes of the lateral ventricle wall are visualized, cuboidal epithelium of
ependyma is preserved, no periventricular edema and ischemia

s manmeHTOB M3 KOHTpoJabHOUM Tpynmel (HBI)
B OOJIBIIICH CTEITEHN OBbIIN XapaKTePHBI JIETATBHBIC MCXOIBI
OT OTeKa 1 TUCJIIOKAILIMY TOJIOBHOTO MO3Ta, pexXe — BCIIe-
CTBHE KPOBOMBIMSIHUS B CTBOJI MO3Ta, MCHUHTHTA, ITHEB-
MOHWH U TTIOJIMOPTaHHOM HemocTaTouHOCTH. Ha mpramHax
JIETAJIBHBIX MCXOI0B B KOHTPOJILHOM TPYIIIIE CIIEMyeT OCTa-
HOBUTBCSI OIpOOHEE.

OTeK-UIIeMus ¥ TUCIIOKAIIMS MO3Ta TTOCTYKIIN TIPH-
YUHOM CMEPTH Y 4 OOJILHBIX U3 KOHTPOJIBLHOM TPYIIIIHI (IT0-
cine HB/I). O1r manmeHTsl CKOHYAIMCH B CPOK B CPETHEM
paBHBIH 15,3 cyTOK mocie KpoBOM3NMUSIHUSA. Y 3 U3 3TUX
4 manmuenToB OI paspemmnack mociae HBJ/, y 1 6oibHO-
ro — HeT. [locnegHuii mauueHT rocruTaan3uposad ¢ BMTIT
Mosxeuka 21 cm?, ocioxxuennoit BXKK B I11 u IV xeny-
JTIOYKH C MX TeMOTaMITOHAIoM, 4To TipuBeso K O bonpHOM
Ha MOMEHT TOCITUTAIN3aIIH ObLT B TIIYOOKOM OTLJTyIICHUN
(LIIKT — 11 6amroB). ITammmenTy nmposeneno HB/I (mpexu-
poBaHBI 2 6OKOBBIX XKeJIyI0ouKa), ogHako BMI Mmo3xkeuka
He ynasuti. [1py ombITKe BEIBeIeHUST O0JTBHOTO U3 Hap-
K032 OTMEUYEHO, YTO €T0 COCTOSTHIE C OTPUIIATETbHOM M-
Hamukoil (IKT — 4 6anna). [To marabiM KT o6HapykeHO
yCWJIeHNe aKCHAIbHOM MrcIoKay Mo3ra. [TamuerTy mpo-
BOIVJIM MHTEHCUBHYIO Tepamuio B TeUCHUE 3-X HEIEIb,
OITHAKO, HECMOTPS Ha BCE YCIIIMS, CITACTHU €TO HE YIAIOCh.
Hpyrum 3 naumentam HBJI moMorio nukBuauposats OT,
OTHAKO 3TO HE MOMOIJIO MIPEeIOTBPATUTh PA3BUTHE HIIIC-
MHU TOJIOBHOTO MO3Ta ITOCJIe €r0 AUCIOKAIIMU, B UTOTE
CMepTh TaKKe PaclieHMIN KaK CJICACTBUE OTeKa U AUCTIO-
Kanuy Mo3ra. ¥ 1 manmeHTa M3 KOHTPOJBHOM TPYIITEI
MMPUYMHOMN JIETATLHOTO MCXO/Ia CTAJIO TIEPBUIHOE KPOBO-
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Taomaua 5. Hexodv: no mRS nocae onepayuii 6 0CHOGHOU U KOHMPOAbHOL
epynnax 6oabhbix (n = 29)

Table 5. mRS outcome after surgery in the treatment and control groups (n = 29)

Bux Hcxompl mo mRS
omepam Bcero, n (%)
0-2 3-5 6
24 6(40,0) 7(46,7) 2(133)  15(100)
HBI
HE/ 4(28,6) 2(143) 8(57,1)  14(100)
gj‘;j" 10(34,5) 9(31,0) 10(34,5  29(100)

Ilpumenanue. mRS — mooupuyuposannas wikara Poukuna.
Note. mRS — modified Rankin Scale.

Taomaua 6. Cmpykmypa npusun AemanbHbiX UCX00068 8 OCHOBHOU U KOHM~
POAbHOIL 2pynnax

Table 6. The structure of causes of death in patients from treatment

and control groups

Ipynna
Yucao
ITpuunna cmepTn MAIMEHTOB
OCHOBHASI  KOHTPOJIbHAS
(DA) (HBI)
OTeK 1 IUCIoKaLUs
TOJIOBHOTO MO3ra 1 4 5
Cerebral edema
and dislocation
KpoBouznusiHue
B CTBOJI MO3Ta 0 1 1
Brainstem hemorrhage
MeHuHTHT 0 1 1
enmgms
I[THeBMOHUS
p . 0 1 1
neumonia
IMonuopranHast
HEI0CTaTOYHOCTh 1 1 2
Multiple organ failure
Bceeo 2 8 10

Total

W3JIMSTHUE B CTBOJI MO3Ta, KOTOPOE M TTOCTYXXIJIO ITPHIH-
Hoit OI, 110 ToBOAY Yero MalreHTa OIePUPOBAJIH.

OBCYXIEHHUE

HetpaBmatuueckoe B2KK moxeT BcTpeuaThCcsl Kak
M30/IMpPOBaHHAs (hopMa KPOBOM3IUSHYSI, 2 BO3MOXKHO €TO
BO3HMKHOBEHHE B pe3yJIbTaTe MPOPHIBA KPOBH B XKeETyIOU-
KOBYIO CHCTEMY ITpH ITAPEHXNMATO3HOM KPOBOMIIIUSTHUM.
Uszonuposannoe BXXK natmonaror B 3—15 % ciaydaes [6,
11]. Takoe BXKK, koTopoe camo mo cebe yxyamaeT Ipo-
THO3 Y MAIIMEHTOB C TeMOppParndecKM MHCYIBTOM [12,
13], yacto ocioxHsieTcst octpoit OI' ¢ pucKoM JIeTaIbHOTO
ncxoga [1, 14]. Octpasg OI' — HEOTJIOXXHOE COCTOSTHUE,
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TpeOylollee SKCTPEHHOTO HEHPOXUPYPTUISCKOTO BMEIIIa-
TEJIbCTBA. B 3aBUCHMMOCTH OT OCHAIIIEHUS CTallMOHApa T1a-
LIMEHTY MOTYT OBITh BhITTONTHeHBI HBJI, JID ¢ rocnemyommm
IpeHnpoBaHueM XkerymoukoB, TBC u sHgocKonmmaeckoe
yIaJeHHe CTYCTKOB KpoBH, nonorHeHHOoe TBC.

IlepBeHcTBO B 3HAocKonudyeckom yaganeHun B2KK
mpuHamIexxut L. M. Auer u coaBr. (1988). Tak, B ux pabo-
Te [5] mpemcTaBiIeHbl pe3yJabTaThl YCIEITHOTO SHIOCKO-
MYECKOTOo yaajieHust 77 BHYyTPUMO3TOBBIX U 13 BHYTpU-
KEJYIOYKOBBIX KpPOBOU3IUsIHUI: B 12 % HaGmMoaeHUt
yaaneHo 6osee 90 % o6beMa CrycTKoB, B 88 % ciydaeB —
6osee 50 % ot ncxomHOro oobema cryctkoB. TexHuka yaa-
JICHUST KPOBOMBIIMSTHMS 3aKJTI0YajIach B OTMBIBAHUM CTYCT-
KOB (DM3MOJIOTMICCKUM PACTBOPOM U €ro acHupalnu
HETIOCPEICTBEHHO Yepe3 TpoaKap SHAOCKoIa. B mcciemno-
Banuu Z. Horvath u coaBt. (2000) mpemioxkeHa OuIop-
TaJbHAsI TeXHUKa yHaJCHMUSI BEHTPUKYISIPHBIX CTYCTKOB
y OOJIBHOTO C TIEPBUYHBIM KPOBOM3IUSHIEM B OOKOBBIC
u remotamrionanoi 111 u IV xenynoukoB. YnaneHue crycr-
KOB BBITIOJIHSITA IIYTeM TTOCTOSTHHOM MppUTaliy (DU3N0-
JIOTMYECKUM PAaCTBOPOM U aCITUPALINU C UCIIOJIb30BaHUEM
JIBYX SHIOCKOITOB, UTO ITO3BOJISIJIO JIyUIlle OPUEHTHUPOBATh-
CsI B YCJIOBUSIX KPOBOU3JIMSIHUS 1 OTpaHMYEHHON BUIMMO-
CTU U BBIIIOJIHUTD yJaJdeHUe CTyCTKOB 13 00KOBbIX, III
Xeaynouka, a Takxke npoBect TBC 6e3 ocloxXHeHUW
«ITOJI, IBOMHBIM BU3YaJIbHBIM KOHTpOJIEM» [6].

Texunka ymaneHUs KpOBOM3IUSHYS 13 XeJTyIOYKOBOI
CHCTEMBI 3aBUCHUT OT 00beMa, TUIOTHOCTH U JIOKAJTU3aINT
CTYCTKOB KpPOBHU. PHIXJIbIE CTYCTKM MOTYT OBITh YIAJCHBI
IyTeM UPPUTALIMKA M MITKON acTIMpalliyd IPU MCIIOJNb-
30BaHMH MHOTOKAHAJIBLHOTO TpoaKapa ¢ BO3MOXHOCTBIO
HaJIaIUTh TIPUTOK M OTTOK XUIKOCTH TSI IIPOMBIBAHMSI.
Boiee mroTHBIE CIyCTKY YOAISIOTCS TIPY IIOMOIIT MUKPO-
LLIMITLOB ¥ acupalyMu yepe3 KaHalibl Tpoakapa [11, 15].
HMcnonab3yss MHOTOKaHAIBHBIN TpoaKap ISl U3MeTbue-
HUSsI IUIOTHBIX CTYCTKOB, J.M. Oertel u coast. (2006, 2008)
TaKKe TIPUMEHSIIA YABTPa3BYKOBOM acIIMpaTop M BOSI-
HYIO CTpYitHYI0 (Dpe3y, coBMecTUMBIe ¢ TpoakapoM Gaab
[16—18]. ITocie n3aMenbYeHNsT CIYCTKOB X YIaBaJIOCh ac-
IMMPUPOBATh Yepe3 OTHOCHUTEIBHO Y3KMe KaHaJIbl MHOTO-
KaHajabHOTO Tpoakapa. B pabore P. Longatti n L. Basaldel-
la (2013) ycrremrHo ymanstinch MaccuBHBIE B2XKK 60K0BBIX,
III u IV XxenymoukoB mpu IMOMOIIM T'MOKOT0 3HI0CKOIA
C MPOCBETOM pabodero KaHayma 1,2 MM, TTO3BOJISTIOIIETO
JIydlilie MaHEBPUPOBaTh B MOJOCTSIX 00KOBHIX U 111 xxemy-
Jo4ukoB [18].

Kak mMbl Morii yoenuTbcsi Ha COOCTBEHHOM OIIbITE,
SHIOCKOIYECKAs aCIIUPAIIAs CTYCTKOB IIPY MCTIOIb30Ba-
HUW PUTHIHOTO 3HIOCKOIIA BO3MOXHA U3 TIEPETHUX PO-
roB, TeJ1 OOKOBBIX XeTyao4ukoB U nojoctu 111 xxemynouka.
Vnanenue n3 IV Xkelryngouyka — TeXHUIECKU TPYTHOBHITION-
HUMasl, HO peanmayeMas 3amada [19]. s ymaaeHus crycT-
koB u3 moyioctu Il Xemymouka m BomompoBoda Mo3ra
B HACTOSIIIEM MCCIICOBAHNY MCTIOIb30BAJICS OMHOKAHAb-
HBII Tpoakap BeHTpuKyjockona Gaab u karerep Certofix
14F. XKecTkue MeTalsInuecKre HaKOHEYHUKN BaKyyMHOTO
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acImpaTopa MEHBIIIe TTOAXOIST IS JTAaHHOTO THIIA OTiepa-
WU — yIAJeHUsI CTYCTKOB Yepe3 TpoaKap: TyOyC 9HIOCKO-
Ia y ero OCHOBaHUS HE MTO3BOJISIET MAaHUITYJIUPOBATh ac-
nupatopoM. JJIst 3TOM 3amadyy MOOXOOUT JIUIITh THOKUIA
HaKOoHeYHMK. OITHAKO MCIOJIF30BaHUE ITPO3PAYHOTO 3H-
TOCKOTIMYECKOTO ITOpTa AUaMETPOM 8 MM ITO3BOJIMIIO HaM
B psane ciaydaeB 3(D(EKTUBHO M OBICTPO YOAIATh CTYCTKU
Pa3IMYHOM INIOTHOCTH U3 MEPEIHUX POTOB 1 TeJI OOKOBBIX
JKEJTyIOYKOB C IIOMOIIIbIO0 METAJUTMIECKOM KaHIOJIM BaKy-
yMHOTO acrmparopa (puc. 3). YmaleHne Xe CIyCTKOB
n3 noyoctu 111 Xemymouka TEXHMYIECKH OCTAIOCh TIPEXK-
HUM — TOJIbKO 4epe3 TpoaKap, KOTOPBI MOXHO OBLIO
MPOBECTH Yepe3 oTBepcTre MOHPO.

Omy0KOBaHHBIE paOOTH CBUACTEIBLCTBYIOT O BBICO-
Kol 3¢ (PeKTUBHOCTU IHIOCKOITNYECKOM XUPYpPrun, HU3-
KOM PHCKE OCIIOXKHEHHUI 1 01arOIPUSITHOM MCXOEe V 3Ha-
YUTENIbHOM YacTu OOJIbHBIX (B cpeaHeM y 76 %) [3, 7, 11,
15, 20]. CormacHo metaananu3y Y. Li u coast. (2013),
BKJIIOUatoiemMy 680 oneprpoBaHHbIX MTALIMEHTOB, JIOKAIb-
HBI pudbpuHoIM3 cryctkoB ¢ HBJI MeHee adpdexkTruBeH
110 CPAaBHEHUIO C SHIOCKOIIMYECKOM X acIIpalneii B co-
yetaHuu ¢ HBJ/I: B 3TOM cilyyae ymajgeHue CrycTKOB
Ha 60 % u Gosee ygaeTcs JOCTUYD ITyTEM DHIOCKOIMYE-
ckoit acupauyu 1 HBJI B 88,9 % ciyuyaeB, IyTeM JIOKalb-
Horo ¢pubpunoansa u HBJI — tonbko B 29,4 %. Jletann-
HOCTh Tiocie ¢ubpuHonusa u HBJI, mo gaHHBIM
MeTaaHaiu3a, coctasisieT 14,1 %, nocie sHIOCKOMMUYE-
ckoit acrimpauyy 1 HBJI — Bcero 4,9 %. DddekTuBHOCTD
HBJI mocie ycreurHoro 3HA0CKONMMYECKOTO yaaaeHus
CTYCTKOB KPOBH He I0Ka3aHa 1 BEIOOP TAKTUKH B OTHOIIIE-
HUW HapyXHBIX IpeHaXeH OCTaeTCsI 3a XUpyprom [3].

B HacrosimeM nccienoBaHMM MBI CMOTJIN YOS TUThCS,
YTO SHIOCKOMMYECKHI METOI HaeT CIASAYIOIINEe BO3MOX-
HOCTH:

— 3HAYUTEIHHO YMEHBIIIUTH 00bEM CTYCTKOB B XKeJTyI04-
KOBOi1 cucteMe (B cpenHem ¢ 7,3 £ 2.5 10 3,9 £2.5
6asmia o mKaie Graeb), KOTOpBIE YacTO CIIYKAT IPH-
YUHOM 3HAYUTEIHFHOTO TTOBPEXKICHMS TICPUBEHTPUKY-
JIIPHBIX OTJEJIOB CTBOJIa Mo3ra [21];

— mukBuguposath O

— IOOUTHCS YBEIMICHUS YHCIIa OJIATOTIPUSTHBIX MCXO-
IIOB ¥l CHU3UTB JICTATBHOCTH IT0 CPAaBHEHMIO C MCXOIa-
MM B KOHTPOJIBHOM IpyIIIie OOJbHBIX.

OmHO U3 TIPENMYIIECTB SHIOCKOITMYECKIX OTTePaLii —
BO3MOXHOCTH BeInojiHeHMsT TBC, uT0 M30aBisieT oT Heoo-
XOIMMOCTH HApY:KHOTO IPESHMPOBAHUS, JTUOO COKpaIlacT
CPOKM HaXOXICHUS ApeHaXKel B KeIyIouKax, 1 ITO3BOJISI-
€T CHU3WUTD YaCTOTYy pa3BUTUS BeHTpuKyauTa ¢ 10—17 no
0—-2,9 % [22]. OnHako psia aBTOPOB CYMTAET HEOOXOIM -
MBIM JIOITOJTHSITH SHAOCKOITMYECKYIO aCTIMPAITUIO CTYCTKOB
HapyXHBIM IPSHUPOBAHNEM XETYIOYKOB, 0COOCHHO €CITN
MIPEaIIoIaracTcs KOHTPOJIMPOBATh BHYTPUUEPEITHOE J1aB-
JICHUE I KOPPUTUPOBATH €TO C TIOMOIITBIO BEHTPUKYIISIPHOTO
npeHaxa [2, 7]. HacTosiiee ncciegoBaHne He BKITIOYATIO
OIICHKY OTHAJICHHBIX PE3YJIBTaTOB JICUCHUS, TIO3TOMY BO-
npoc 0O 1eaecoodpa3HOCTU U puckax rnposeneHust HBJI
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Puc. 3. Dnoockonuueckoe yoanrenue BXKK u TBC'y 60abH020 A., 24 1em, Ha 3-u cymku nociae eemoppacuqeckoeo uncyasvma. KT eonosnoeo mozea: a—e — BMT
npaeozo manamyca (6 cm?), BXKK 6 6okosvie, 111 u IV acenyoouxu (12 cm’) (Graeb — 6); 0, e — ydanenue BXK uz 60k06bix sceryoouxos; jc, 3 — yoarenue
BXXK u3 I11 nceayodouxa u TBC; u, k — KT 201061020 Mo32a uepe3 7 Oueil nocae onepayuu

Fig. 3. Endoscopic intraventricular hemorrhage resolution and third ventriculostomy in patient A., 24 years old, on the 3 day after hemorrhagic stroke. CT scan
of the brain: a—e — intracerebral hematoma (6 cm?), intraventricular hemorrhage in lateral, I1I and IV ventricles (12 cm’) (Graeb score — 6); 0, e — intra-
ventricular hemorrhage resolution from lateral ventricles; xc, 3 — intraventricular hemorrhage resolution in the III ventricle and ventriculostomy;
u, K — CT scan of the brain 7 days after surgery
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nocie 3Hpockonuyeckoi acnupauuu BXKK ocraercs
MPeIMETOM JaTbHENIIero n3y4eHus.

SAKJITFOYEHME

DHgocKkonMIecKast Xupyprust — a(p@PeKTUBHBIN 1 6e3-
OIACHBII METOJ yIaJeHUsI BHYTPUXKEYI0YKOBBIX KPOBO-
MU3JIUSIHUA U BBIIOJHEHUSI TPUBEHTPUKYJIOCTOMUM IJIst
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JIMKBUIAINY OKKITIO3MOHHOU THApoiedannu. B ncciemo-
BaHMU TTOKa3aHO, YTO JAHHBINA METOJ ITO3BOJISIET HOOM-
BaThCSI JIYIIIUX (PYHKIIMOHAIBHBIX UCXOIO0B 1 CHIKCHMS
JieTaabHOCTU 00JbHBIX. KpuTepuu orbopa O0JBHBIX IS
IOIIOJTHEHUSI SHIOCKOIMMYECKON OIepalnid Hapy>KHBIM
BEHTPUKYJISIDHBIM IPEHUPOBAHUEM TPEOYIOT TaJbHEeIIIe-
TO U3YYCHMUSI.
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Bkuag aBTopos

.M. TonkoB: pa3paboTKa KOHLEIIUI 1 TU3aiiHa UCCIeI0BaHMsI, COOP U CTAaTUCTHYECKast 00paboTKa JaHHbIX, HAMMMCAHUE M HAyYHOE PEIaKTUPO-
BaHMe CTaThU;

B.T. JauibsH: pazpaboTka KOHLEMLIMY U I1M3aiiHa UCClIeIoBaHMsl, COOP M cTaTUCTUYECKasi 00paboTKa JaHHbIX, HallMCaHUe U HAyYHOE PeJaKTUPO-
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BBepeHue. [oBpexeHne TBEPAOI MO3roBOi 000N0YKM — LOCTATOYHO YaCTOE ABJIEHUE Y NOCTPaAABLINX C NO3BOHOYHO-
CMUHHOMO3r0BOM TpaBmMoi. 0fHA M3 aKTyanbHbLIX NpoGiem — NpoduNakTUKa NocneonepaLuoHHON TMKBOPEU, @ TaKKe
repMeTu3aLus Wea TBepaoil MO3roBoi 060104KU.

Llenb paboTbl — onpefenuTb ONTUMabHYIO TAKTUKY XMPYPruyecKoro ieYeHns NoCTpaAaBLIMX C NOBPEXAEHUEM TBEPAOI
MO3roBOi 060/104KM NPU NEepPeNoMax rpyaHOro U NOSICHUYHOTO OTAENOB NO3BOHOYHMKA.

Martepuanbl U MeToabl. Vcnonb3oBaHbl U CTaTUCTUYECKU 06pabOTaHbl AaHHblE KIMHUYECKOTO U UHCTPYMEHTANbHOTO
(nydeBas guarHoctuka) o6cnefoBaHus 167 60/bHbIX, ONepUPOBaHHbIX MO NOBOAY NEPENOMOB FPYAHOTO U MOACHUYHOTO
OTZ1e/10B NMO3BOHOYHMKA, COMPOBOXAAKWMXCA TPaBMaTUYECKMM CTEHO30M MO3BOHOYHOTO KaHana. OcHOBHas rpynna:
55 NoCTpafaBLUKX C pa3pbiBaMu TBEPAOM MO3roBoi 060104KM, BepUAULMPOBAHHBIMU MHTPAONEpaLMOHHO, KOHTPOJbHAA —
112 nauyueHTOB 6e3 NOBPeXAeHMs TBEPAOH MO3roBoil 060104KK. Bcem 60NbHBIM NpoBeAeHa NAMUHIKTOMUS NO3BOHOY-
HUKa Ha YPOBHE NepenoMOB W TPaHCNeANKYNapHas hukcaums.

Pe3ynbrathbl. Pa3pbi TBEPAOI MO3roBOI 060104KM BbifBAEH Y 32,9 % NaLUMEHTOB C NEPeSoMaMu rpyAHOMo U NOACHWY-
HOro OTAENO0B NO3BOHOYHMKA. Y 21,8 % 13 HUX OTMEYEHO yLeMIeHne CIMHHOMO MO3ra UIW ero KOpPeLWKoB B MecTax pas-
pbiBa TBEPAOK MO3roBoN 000M0UYKU. ITOT HAKT HYXKHO YYMUTbIBATL NPU BbINONHEHUM LEKOMNPECCUU W PEYKLMUOHHOTO
MaHeBpa AN NPefoTBPALLEHUA AOMNONHUTENbHbIX TPABM HEBPAJIbHBIX CTPYKTYP.

BoccraHoBnEHMe LeNocTHOCTH TBEPAOI MO3roBOM 060104KM NyTEM NPAMOTO yWMBaHUA BbINoAHANM 33 (60,0 %) nauueH-
TaM. CpeaHuit pa3mep fedekTta TBEpAoit MO3roBont 060noukm: 13,2 + 7,4 Mm%, Y 13 (23,6 %) GonbHbIX (CpefHUi pa3mep
pedekTa TBEpAOI MO3roBoi 060004KM 27,5 + 6,3 MM?) NpOBeNU NacTUKy aedekTa: pparMmeHTOM TPYNHOM TBEPAOit 060-
JIOYKM — Y 2 NaLMeHTOB, UMNNaHTaTaMn «PenepeH» —y 5, Durepair — y 6 noctpagaswux. B 9 HabniogeHusx (16,4 %)
BOCCTAHaBNMBaNN TepMETUYHOCTb TBEPAOH MO3roBON 000N0UYKM Ge3 yWMBaHUA — METOAOM «CIHABUY»-repMeTU3aLmum
(cpeaHnit pasmep pedekta TMO — 5,0 + 2,6 MM?). Y 21 60nbHOTO AAS repMeTU3aLMK UCNONb30Banyu Gruonoruyeckue Kie-
eBble KOMMO3UL UK.

MocneonepalyoHHas paHeBas IMKBOPes B 0CHOBHOI rpynne npousownay 5 (9,1 %) u3 55 naumeHTos. Haue (23,1 % 60N1bHbIX)
paHeBas NIMKBOPes BbIABAANACH NOC/E NNACTUKM TBEPAON MO3rOBOI 060N04KM, B Fpymnne C NPAMbIM YWKWBAHWUEM TBepPAOM
MO3roBoi 060104k 3T0 npoucxoauno pexe (6,1 %). NMocneonepaynoHHas AMKBOpPes He OTMeyanacb Npu HeGONbLINX
pedeKTax TBEpAOH MO3roBoi 060104KM (<3 MM?) U NPU ee NOBPEXAEHUU B 061aCTU MAHXKETKU KOpelwkKa. BonbHbIM
C NOCNEeoNepaLMoHHON paHeBo NIMKBOPEE LONONHUTENbHAS TEPMETU3ALMSA WBA TBEPAON MO3roBOI 060/104KM KeeBbl-
MW KOMNO3MUUAMKU HE NpoBOAMNaCh.

HarHoeHue nocneonepaunoHHOI paHbl BbISBIEHO B OCHOBHOW rpynney 4 (7,3 %), B KOHTponbHoM rpynne —y 6 (5,4 %) na-
LLMEHTOB.

3akntoueHme. puMeHeHUe KNeeBbIX KOMMNO3ULMIA AN FePMETU3aLMM WBOB TBEPAOH MO3r0BON 060104KM — 3D DEKTUBHBI
MeTof, NpodMNaKTUKM NOCNeONepaLnoHHO MKBOpen. [epMeTU3aLms WBa TBEpAON MO3TOBOI 060/104KM KONNareHoBoM
ry0Koil He NpefoTBpaLLaeT Pa3BUTUE PAHEBOI TMKOBPEU.

KnioueBble cnoBa: No3BOHOYHO-CMMHHOMO3rOBAs TPABMa, TBEPAAA MO3roBas 060104Ka, TMKBOPEs, N03BOHOYHO-ABUra-
TeNbHbI CEermeHT

Ina umtnpoBaHua: MaptuksaH A.T., Tpunb A.A., Tanbinos A.3. v Ap. TakTMKa NeyeHns NOCTPaAaBLUMX C TPaBMOIA rpyLHOrO
1 NOSAICHUYHOTO OTAENI0B NMO3BOHOYHMKA NPU NOBPEXAEHUN TBEPLOIM MO3roBoi 060104KK. Helipoxupyprus 2022;24(2):
35-42. DOI: 10.17650/1683-3295-2022-24-2-35-42.
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Background. The dura mater tear are quite common in patients with thoracic and lumbar fractures. Prevention and ma-
nagement of cerebrospinal fluid leakage and sealing of the dura mater suture is an important stage in the treatment
of such patients.

Objective: to find an optimal surgical tactics for patients with fractures of the thoracic and lumbar spine and dura
mater tear.

Materials and methods. This study included 167 patients operated on for fractures of the thoracic and lumbar spine
with concomitant traumatic spinal canal stenosis. We analyzed their clinical data and results of instrumental examina-
tion. All patients underwent laminectomy at the level of their fractures and transpedicular fixation. The main group
included 55 patients with dura mater tear, whereas the control group comprised 112 patients without dura mater tear.
Results. Dura mater tear was found in 32.9 % of patients with fractures of the thoracic and lumbar spine. Of them, 21.8 %
had compression of the spinal cord or nerve roots at the sites of dura mater tear. This fact should be taken into account
when performing decompression and the reduction maneuver to prevent additional injuries to the neural structures.
Thirty-three (60.0 %) patients underwent direct suturing aimed to restore the dura mater integrity. Their mean size
of the dura mater tear was 13.2 + 7.4 mm?. Thirteen patients (23.6 %) with larger dural tear (27.5 + 6.3 mm?) underwent
their repair using either a fragment of dura mater from a deceased donor (n = 2), Reperen implants (n = 5), or Durepair
patches (n=6). In 9 patients (16.4 %), the integrity of dura mater was restored without suturing (the “sandwich”-sealing
method) (mean size of the dura mater defect 5.0 + 2.6 mm?). Twenty-one patients had additional sealing of dura mater
suture using bioglue.

Postoperative wound cerebrospinal fluid leakage was registered in 5 out of 55 patients from the main group. Cerebro-
spinal fluid leakage was most common in patients who had undergone dura mater repair with implants (23.1 %), while
those who had undergone direct dura mater suturing were less likely to develop it (6.1 %). No cerebrospinal fluid
leakage was observed in patients with small defects (<3 mm?) or in those whose dural tears were located at the nerve
root cuffs. Patients with postoperative cerebrospinal fluid leakage had no additional sealing of dura mater suture using
bioglue.

Postoperative wound infection was registered in 4 (7.3 %) patients from the main group and 6 (5.4 %) patients from
the control group.

Conclusion. Sealing of dura mater sutures with glue compositions is an effective method to prevent postoperative
cerebrospinal fluid leakage. Sealing of dura mater sutures with a collagen sponge does not prevent wound cerebrospinal
fluid leakage.

Key words: spinal cord injury, dura mater, cerebrospinal fluid leakage, vertebral motor segment

For citation: Martikyan A.G., Grin A.A., Talypov A.E. et al. Treatment strategy for patients with thoracic and lumbar spine
fractures with dura mater tear. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):35-42. (In Russ.).
DOI: 10.17650/1683-3295-2022-24-2-35-42.

BBE/IEHUE

Xupypruueckoe JedeHue TO3BOHOYHO-CITMHHOMO3-
roBoit TpaBmbl (IICMT) Bcerma HampaBiieHO Ha TMOJIHO-
LIEHHYIO TEKOMIIPECCUIO COCYIMCTO-HEPBHBIX 00pa30oBa-
HW TO3BOHOYHOTO CTOJI0A, a TIPY MTOBPEXACHUH TBEPIOM
Mo3roBoii 060oukn (TMQO) — Ha BOCCTaHOBJICHHE €€
LIEJIOCTHOCTY U TIPOCBETA CYyOMypaibHOTO TMPOCTPAHCTBA
JUTSI HOPMATU3AIIN Y LIMPKYJISIIIUY TuKBopa. OrnepaTuBHbIE
BMeEIIATeTLCTBA 3aKAaHYMBAIOT 00S13aTETbHOM PeKITMHALI-
eli ¥ perno3uiell TPaBMUPOBAHHBIX ITO3BOHOYHO-IBUTA -
tenbHbIX cerMeHTOB (IT/1C) mist BoccTraHOBNEHUS aHATO-
MO-(PU3MOIOTMIECKUX TTAPAMETPOB TTIO3BOHOYHOTO CTOJI0A
Y KaHaJa U CO3[IaHus Ha[IeXKHOTO CrioHauIone3a. Jlekom-

npeccus HeoOXoauMa Il COXpaHeHUsI CTMHHOTO MO3Ta
W CIIMHHOMO3TOBBIX HEPBOB M CO3MaHUS YCIOBUM IS
nx BocctaHoByieHus [ 1—4]. ITo maHHBIM pa3HbBIX aBTOPOB,
IICMT Ha TpyodHOM ¥ ITOSCHUYHOM ypOBHAX y 7,7—
64,0 % GoJbHBIX cOMpoBOXAaeTcs pa3pbiBoM TMO, kak
MPaBUJIO, Pa3phlB BepUGUIIMPYIOT Ha 3TArle JaMUHAKTO-
mun [5—10]. ¥ nocTpamaBIIMX C TPABMOM IPYIHOTO U TTO-
SICHUIHOTO OTIEJIOB IMO3BOHOYHMKA MoBpexaeHuss TMO
HamboJIee 4acTo BCTpeYaloOTCs IIPY COYSTAaHMH TIepeioMa
TO3BOHKA C TIEPEIOMOM €T0 AYXKKH U CMEIIEHNEM OTIIOM-
KoB [7, 9, 11—15]. I1pu Takux mmepeoMax Ha 3Tarre JJaMUH-
9KTOMUM CYIIECTBYET PUCK MHTPAOIICPAIIMOHHOTO TI0-
BpexaeHnss TMO, cIMHHOTO MO3Ta M CHUHHOMO3TOBBIX



OpuzuHaneHas paboma

HepBoB. /714 orpeneeHrsI TAKTUKU XUPYPTUIECKOTO Jie-
YeHUsI CYIIEeCTBEHHOE 3HAaUYCHNE MMEET CBOCBpEeMEeHHAs
nrarHoctuka paspeiBa TMO. BrisiBeHne (pakTopoB prcKa
pazpeiBa TMO B goomnepalliOHHOM IIepHOIe — BaskKHasI
3amayva. [To maHHBIM pa3HBIX HCCIIemoBaTeNei, K (haKTopaM
pucka nospexaenus TMO nipu I[ICMT otHocsares [7, 9,
12—14]:
— CyXeHMe [M03BOHOYHOro KaHaia 0osee yeM Ha 50 %
Ha ypOBHE IIepesioMa;
— YBeJIM4YEHHE MEXKHOXKOBOTO PACCTOSTHUS CJIOMaHHO-
'O TI03BOHKA;
— TIePEeJIOM DYKKMU;
— OoJIbIIas BeJIMYMHA AMACTa3a OTIIOMKOB CJIOMAaHHOMU
IYXKU;
— MHOTOYPOBHEBBIE TIOBPEKICHHS
— TSDKECTh COUYCTaHHBIX TTOBPEXKICHUIA;
— BBIPaXXeHHOCTh HEBPOJIOTMYECKIX PACCTPOMCTB.
IIpu ananu3e aUTepaTypel oOpalaeT Ha ceOsT BHU-
MaHMe CKyTHOCTb HJAHHBIX O METOIAaX BOCCTAHOBJICHMS
nospexaeHHoi TMO u ux apdexTuBHocTH [7, 8, 11—14].
AKTyaJIbHBIM OCTaeTCsI BOIIPOC ONTUMAILHOTO METOIA BOC-
CTAHOBJICHUS 1IEJIOCTHOCTH M repMeTndHOCTH TMO.

MATEPHAJIBI 1 METO/IbI

B otnenenun HeoTnoXHOIM Helipoxupyprun Hayaro-
HUCCIeA0BATEILCKOTO MHCTUTYTA CKOPOM TTOMOIIHA WM.
H.B. Cximdocosckoro ¢ 01.01.2014 o 31.12.2018 mpo-
BeneHo xupyprudeckoe jeuerHue 350 mamuentos ¢ [ICMT
Ha rpyaHoM (n = 124) u noscHuuHOM (n = 226) ypOBHSIX.
V 73 u3 350 mocTpagaBIIMX TPOBOAVIINA TPAHCTIEAUKYJIISP-
Hyo ¢pukcamuio ITAC u mocTypalbHYI0 peayKIIMIO 10~
3BOHOYHOTO CTOJI0a, 6€3 BHITIOJTHEHMST TAMUHIKTOMMWMU.
V 84 u3 350 moctpamaBimx ormopococodoHocTs [T C ObI-
JIa BOCCTaHOBJIEHAa METOIOM IIePEeIHETO CIIOHIMUIIONE3A,
y 26 — Bepre6porutactuku. M3 350 rmocrpagaBiinx B Uc-
clefoBaHue BKJIIOYEHBI 167 onepupoBaHHbBIX OOJIBHBIX,
KOTOPBIM BBITIOJIHEHA 3aIHSISI TEKOMIPECCUS HA YPOBHE
repesoMa ¢ IpuMeHeHHeM JJaAaMUHIKTOMUY 1 TPAHCTIC M-
KynsipHo#t dukcanuu nospexneHHoro IJIC. YpoBeHb
nepesioma BapbupoBan oT Th3 mo L5, Hanbonee yacto
TIepeIOMBI JIOKAIM30BaJICh Ha YpOBHE ITO3BOHKOB Th12—
L3. 3amHI010 TEKOMIIPECCHIO TTO3BOHOYHOTIO KaHajla BbI-
TOJTHSUTM B CPOKU OT 3 4 10 23 CyT ¢ MOMEHTA TPABMBIL.

WccnepoBaHue ObLIO peTpOCHEKTUBHBIM. [1JIs1 como-
CTaBJIEHUsI UCCIeAyeMbIX apaMeTpoB 167 mocTpagaBILIMX
pasaenuau Ha 2 rpymnnbl. OcHoBHas rpymmna: 55 (32,9 %)
MMAIleHTOB, Y KOTOPBIX 0OHapyXeH pa3peiB TMO c¢par-
MEHTaMHM CTPYKTYP ITO3BOHOYHOTO cToJIoa. KoHTpobHas
rpyrma: 112 6onbHBIX 6e3 moBpexaeHus TMO.

Tt moBpekIeHNsI TO3BOHOYHMKA OLICHBAJIM 110 KJTac-
cudukamuu AOSpine (ot anri. The AO Spine Thoraco-
lumbar Spine Injury Classification System, 2013) [16]. HeBpo-
JIoTUYeCKUe paccTpoiictBa — mo mkaie ASIA (ot aHrI.
American Spinal Injury Assosiation) [17].

IMoka3aHus K TPOBEICHUIO JEKOMITPECCUBHO-CTa0M -
JIN3UPYIOLIEH OTepally 3aHUM JOCTYIIOM C TIPUMEHEHU -
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€M JJAMUHAKTOMUM M TPAHCIICANKYISIPHON (hUKcalnu
nospexaeHHoro [TC:
— HECTaOMJIbHBIN XapaKTep IepejioMa TMO3BOHOYHUKA

C HAJIMIMEM BBICOKOTO PHCKa BTOPMYHOTO TTOBPEXIE-

HUSI CIIMHHOTO MO3Ta WJIM KOPEIIKOB KOHCKOTO XBO-

cTa;

— KIMHUYECKHE TTPU3HAKN KOMITPECCUH CITMHHOTO MO3-
ra ¥/WJIM KOPEITKOB KOHCKOTO XBOCTA.

BceM mocTpamaBIIUM BBHITIOJHSIIA PacIIMpeHHYIO
JIAMUHASKTOMUIO W TPAaHCIIEANKYISIPHYIO (DUKCAIINIO T10-
BpexaeHHoro [T C. ITpu pa3pyiieHnn nepenHei KOIoH-
HBI CJIOMaHHOTO TI03BOHKA OIlepalliy IIPOBOIYIIM B 2 3Ta-
na. Y 78 (46,7 %) maimeHTOB 2-M 3TAIrioM BBITIOJHSIIN
MepeIHUi KOPIopoae3 B CPOKHU OT 2 10 6 Hef.

Bcem manmeHTaM MpOBOAMINA MHTPAOIIEPAIIMOHHYIO
aHTUOMOTUKOMIPOMMIAaKTUKY. Ecu omepanus mimiach
Gourblire 6 4 MM KpoBoroteps 6buta 6osee 1000 mut, aHTH-
OMOTHUK BBOOWJICA IO 1 T

Xupypruueckyoo TakTHKy noctpagasmmM ¢ [ICMT
OITpEeNeIIsUIA TIOCIIe OIICHKM XapaKTepa IMMOBPEXKICHM 10~
3BOHOYHMKA U HEBPAJIbHBIX CTPYKTYP, naHHBIX KT n/umn
MPT. PacuimpeHHY0 JIaMUHAKTOMMIO BBITIOJHSUIA Ha
YPOBHE CIIOMAHHOTO 1 YaCTUYIHO BHIIIIEJICXKAIIIETO TTO3BOH-
KOB, a MPH IIePEIOMOBBIBIXaX Ha YPOBHE BHIBUXHYTOTO
W HIDKEJIEXKAIEero MO3BOHKOB C ITOMOIIBI0 BHICOKOCKO-
POCTHOTO 3JIeKTpoOOpa 1 MUCTOJNIETHHIX Kycauek Keppu-
coHa. [IpoBoauam ocBoOOXIEHNE HEBPAIBHBIX CTPYKTYD,
PACMOIOKEHHBIX MEXIY pacIIeIICHUSIMU CJIOMaHHOTO
Mo3BoHKA. Onepaliiio TOITOHSUIN YIaJIeHUEM U3 IIPOCBETa
TTO3BOHOYHOTO KaHaJIa KOCTHEIX OTJIOMKOB, TMCKOB U BCEX
KOMITPHMMHUPYIOIINX CYOCTPaTOB yPaIbHOTO MEIIKa, KO-
PEIIKOB, TeM OoJIee CHMHHOTO Mo3ra. M3 3amHero mocTyma
MIPOBOIMINA BEHTPAJIBHYIO ITEKOMIIPECCHIO ITYPATBLHOTO
COIepKUMOTO 0e3 eT0 BHIPaXKCHHOM JIaTepallbHOI TpaK-
LIMY BO BPeMsT MAaHUTTYJISIIINH.

Ha sramne nekommnpeccuu y 19 mamneHTOB 0OOHapYKe-
HBI HeBPaJIbHBIC CTPYKTYPHI, PACIIOIaTaBIINECsT MEXKIY
¢parmMeHTaMM CJIOMaHHOTO MO3BOHKA. M3 HIX y 12 60J1b-
HBIX CIUHHOM MO3T WJIM CITMHHOMO3TOBBIE KOPEIIIKH ITPO-
JTAOMPOBAINCh W YIIEMJISUTUCHh B MecTax pa3pbiBa TMO
(puc. 1).

ITpoBomuack peBU3UsI CyOMypaTbHOTO IIPOCTPAHCTBA
IUJIST OIICHKM COCTOSTHUSI CITIMHHOTO MO3Ta W/WJIN €r0 KO-
perkoB. CIIeIyroIInii 3Tall — BOCCTaHABJICHNUE LIEJTIOCTHO-
ct TMO 1 IpoXoarMOCTH CyOIypaTbHOTO IIPOCTPAHCTBA.
ITocne comocraBiaeHUsI KpaeB MOBPEXICHHOTO yJIacTKa
TMO BBINOJHSIIOCH THIATEIFHOE YIITUBAHKUE W/ VUM TIJ1a-
ctrka TMO y310BBIMM 1/ MIH HETIPEPHIBHBIMU OOBUBHBI-
MM aTpaBMaTUYCCKMMHU HEPe30pOMPYeMBIMH IIIOBHBIMU
MaTepuaiaMu u3 rnonumponuieHa (Prolene 5/0 wiun 6/0).

st crioHauiIone3a MpUMEHSUTH TUTAHOBBIE TPAHCITe-
IUKYJISpHBIC /MW JaMIHAPHBIE CUCTEMBI C YCTAHOBKOM
10 KOHTPOJIEM 3JIEKTPOHHO-ONTUIECKOTO IIpeodpa3oBa-
tesst. [loce TToTHOLIEHHOM JeKOMITPECCU HEBPaTbHBIX
CTPYKTYP, BOCCTAaHOBJICHUH 11ie1ocTHOCTH TMO miu mtom-
TBEPXICHUS €€ WHTAKTHOCTU BBIIIOJTHSIINA PEIIO3HIINIO,
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Puc. 1. Uumpaonepayuonnsie pomoepaghuu: a — nporabuposatiie CHUHHOMO3208bIX Kopeulkos uepe3 nospedcoennyio TMO; 6 — nospescdenue cnuHHOMO3-

208blX KOpeUuIKo8 KOCMHbIMU qbpaaMeszaMy

Fig. 1. Intraoperative pictures: a — nerve roots prolapse through the injured dura mater; 6 — nerve roots injured by bone fragments

Puc. 2. Boccmanoeaenue paspwiea TMO (unmpaonepayuonnvie pomozpagpuu): a —nymem HenpepbieHo2o 006UBHO20 WBa; O — Y3106bIMU WEAMU

Fig. 2. Dura mater repair (intraoperative pictures): a — using continuous suture; 6 — using interrupted suture

YCTaHABIUBAJIV MIPABUIbHbBIE B3aMMOOTHOIIIEHMSI ITO3BOH-
KOB ¥ HOPMAJILHOI OCH TI03BOHOYHOTO CTOJI0A, YCTPAHSITN
nedopMannu v TpaHCTIEANKYJISIPHYIO (PMKCALINIO.

CrarvucTryecKuit aHaIn3 TOJTyYeHHBIX JAHHBIX U 00-
paboTKy MaTepuasoB MpoBoawIn B mporpamme SPSS Sta-
tistics 22.0 for Windows. O1ieHKy 3HAYUMOCTH Pa3INuust
YacTOTHI MPOSIBJICHUS] MPU3HAKOB B IPYyIMIIax MoOCTpa-
JABIINX — C TIOMOIIbIO HEMMapaMeTPUUECKOTO KPUTEPHUSI
y? IMupcoHa.

PE3VJIBI'ATHI

Cpemnuit Bo3pacT 00JbHBIX cocTaBma 38, oT 17 mo
80 net, (n = 167). Myxuunsl — 101 (60,5 %), KeHITUHBI —
66 (39,5 %) GonbHBIX. BceM mocTpagaBiivM 10 onepaiuu
BeimoHeHbI KT no3Bonounuka, MPT croenana 43 mamm-
eHTaM. Y BCeX MOCTPaIaBIINX BEISIBJICH IIOCTTPaBMAaTHUEC-
KW CTEHO3 IM03BOHOYHOTO KaHaa ot 23 mo 100 %.

VY Bcex mocTpamaBmiux paspeiB TMO oOHapyxkeH
Ha 3agHell 1/Win 3aqHeO00KOBOM MOBEPXHOCTHU Iypasib-
Horo menika. [Tiomans mospexkaeraus TMO cocraBmia ot

2 o 38 (cpemumii pasmep 15,2 £+ 9,9) mm2. Beibop xupyp-
TMYECKOI TaKTUKU BOCCTAHOBJIEHUS 1iejiocTHOCTU TMO
3aBUCENT OT JIOKAIW3aluu M pa3Mmepa aedekra, HaTu-
4usi/OTCYTCTBUS pa3BosioKHeHMs ctenku TMO.

Croco06s1 Boccranosienus repmermanoctd TMO

1. Yuueanue TMO. Tpsimoe yimsatnne TMO 6e3 pac-
IUPSIIOLIEH TUTACTUKU BhITIoHeHO Y 33 13 55 (60,0 %) 6051b-
HbIX. CpegHuii pa3Mep MOBpeXIeHHOTro ygactka TMO
y 9TUX NaLKreHToB coctaBui 13,2 £ 7.4 (ot 3,0 1o 28,0) mm?
(puc. 2).

VY 25 mocTpamaBIImx IS JOTIOJTHUTEIBHOM TepMETH -
321U HA JIMHUIO 111Ba yKJIaabBaiu ryoky Taxokom6 (Ta-
keda Austria GmbH, ABcTpus) equHBEIM (DparMeHTOM,
riepekpsbiBast kpas mBa TMO Ha 1-1,5 eM (puc. 3 a). Y 8 601b-
HBIX JOTIOJTHUTEIbHYIO TEPMETU3AINIO TTIPOBOIMIIN KIle-
€BBIMU KOMITO3ULINSIMU (pHC. 3 6).

2. Ilhacmurxa TMO.V 13 (23,6 %) n3 55 octpagas-
WX BBITIOJHSUIA paciupsionyo miactuky TMO, Tak
Kak Oonpioii pa3mep nedekra u yrpara (pparMeHTOB
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Puc. 3. lepmemuszayus wea TMO (unmpaonepayuontsie pomozpaguu):
a —KkombuHuposannvim mamepuasom Taxoxkom6 (Takeda Austria GmbH,
Ascmpus); 6 —6uonoeuueckum kaeem BioGlue (CryolLife, Inc., CIIIA)

Fig. 3. Sealing the dura mater suture (intraoperative pictures): a — using
TachoComb (Takeda Austria GmbH, Austria); 6 — using BioGlue (CryoLife,
Inc., USA)

Puc. 4. ITnacmuka degpexma TMO nymem swiuganus uckyccmeenHo2o um-
naawmama (uHmMpaonepayuorHas oomoepagus)

Fig. 4. Repair of the dura mater defect by inserting and suturing an artificial
implant (intraoperative picture)

TMO He 1MO3BOISUTN HATOXUTH IIOB 0€3 CY>KEHUSI Typaib-
Horo menika. Pazmep nedbexra TMO y 21X OOJTBHBIX CO-
cTaBwi B cpeaHemM 27,5 £ 6,3 (min — 18,0, max — 38,0) mm>2.
J1st mypormnacTuky y 2 TOCTpaJaBIIvX B KAUECTBE TUIACTH -
YECKOTO MaTepuaia UCTIONb30Baid (hparMeHTHI TPYITHOM
muodummsnpoBanHoit TMO, y 11 — TpaHcIIaHTaT U3 Uc-
kycctBeHHoi TMO: Peniepen — y 5, Durepair — y 6 601b-
HBIX. UMITTaHTaT HEOOXOIUMOTO pa3Mepa (DUKCUPOBAIN
K Kpastm nedpekra TMO HenpepbIBHBIM IITBOM, CO3IaBast
JTOTIOJTHUTEJTHOE MPOCTPAHCTBO AyPAIbHOTO MEIIKa. Y 5 mo-
cTpagaBmmx Ha moB TMO yKiambIBaiy equHBIM (hparMeH-
TOM repMeTusupylomuii matepuan Taxokom6 (Takeda),
nepekpbiBas kpas mBa TMO u umrutanTara Ha 1—1,5 cm.
B ocranbHbIX § HAOMIONEHUSX C LETbI0 aPMUPOBAHUS
1BoB TM O npuMeHSITUCH KJleeBble KOMIO3UIUY (puc. 4).
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3. be3 ymusanusa TMO. Y 9 nocrpagaBIInx repme-
tnuyHocTh TMO BoccTaHOBMIIM 6€3 yITMBaHUST (METOIOM
«COHOBUY»-TepMeTn3anun). CpegHuil pa3mMep pa3pbiBa
TMO cocrtabun 5,0 = 2,6 (ot 2,0 no 10,0) mm? (16,4 %).
¥ 5 noctpagaBmmx noBpexaeHne TMO J1oKanm30Baioch
B 00JIaCTU MaHXeThl CIIMHHOMO3TOBOTO KOpeliKa (cpen-
Huit pa3mep 6,6 * 2,3 mm?): ymuBanue TMO y maHHBIX
MAIMEHTOB HE TIPOBOMIIN U3-3a PUCKA BO3MOXHOTO CTe-
HO3a IypaTbHOTO MEITKA Y Pa3BUTHSI KOMITIPECCUY KOPETII-
ka. He6onpime paspbisel TMO (mtonians MeHee 3 Mm?)
BBISIBJICHBI Y 4 TOCTPagaBIIvX: Y 2 — ONVMHOYHBIE, Y 2 —
MHOXecTBeHHBIe. TakuM martmerTam TMO He ymmBaiu,
a B obsacTh ee aedeKTa YKIaapBaiu (10 MPUHIIAITY CIH-
JIBUYA) (pparMeHT K1pa,/ MBIl U KOJITATeHOBOTO MaTe-
prana. Y 5 mauueHToB IPOBOAUIN JOTIOJIHUTENBHYIO Tep-
METHU3alNI0 OMOJIOTUYECKUM 2-KOMITOHEHTHBIM KJIEeM:
TepPMETU3UPYIONIYI0 KOMITO3UIIUIO HAHOCWIN HETIOCpe-
ctBeHHO Ha TMO U repMeTU3HPYIOIIYI0O MacCy TaKxKe
110 TPUHLIVITY COH/BUYA.

B 21 nabmronerun mis repmetr3ann TMO UCITONb-
30BaJI OMOJIOTUYECKUE KIIeeBbIe KOMITO3UIIN: Y § TIalv-
€HTOB — B IpymIre ¢ ymmBanueM TMO, y 8§ — B rpymre
¢ mactukoit TMO, y 5 — B rpymie 6e3 ymmsanust TMO.

ITocne BocctaHoBieHUs LejtocTHOCTU TMO BbllIE-
YKa3aHHBIMM CITIOCOOAMU TS BBISIBIIEHUST CKPBITOM JTNK-
BOpEU BeJIM UHTPAOTIEPALIMOHHBI KOHTPOJIb T€PMETUYHOC-
™ wiactTuku TMO ¢ MOMOIIBI0 TUKBOPOIUMHAMUIECCKOM
npoObl KBekkeHiurenra. [1py BEISIBIEHUN CKPBITOM JIUK-
BOpEU MTPOBOAVIIV TTOBTOPHYIO T€PMETU3AINIO 0 TIOJTyJe-
HUS YIOBJIETBOPUTEIHHOTO Pe3yIbTaTa.

B sniuaypanbHOM MPOCTPAaHCTBE IS TACCUBHOTO OT-
TOKa OCTaBJIsLTH ApeHaxk Pemona (mo 0,5 cMm B mmamerpe).
Y nocTpanaBiIMX ¢ pa3pbIBOM, OCOOEHHO MPU OOLIUPHBIX
nedexrax TMO, 1ociie BOCCTAaHOBJICHUS 1IEIOCTHOCTH
IpeHax ObUT OCTaBJIeH Ha 2—5 mHel Ik MpopUIaKTUKHA
paHeBoit TMKBopeu. Pa3nnuHbie METOIBI BOCCTAHOBIEHUSI
1IeJIOCTHOCTH U TepMeTndHOCTH TMO y TallMeHTOoB Tpe-
CTaBJICHBI B TaOJIMIIE.

Pacnpedenenue nayuenmos no cnocoby 0CCMAHOBACHUS UEAOCMHOCMU
meepdoil mo3206oii oborouxu (TMO)

Patient distribution by the method of dura mater (DM) integrity restoration

Cnoco0 BOCCTaHOB- m Yuco ciayyaes
JleHHs TEPMETHIHOCTH | &iﬂ%f;&?ﬂ’mz
aoc. %
Ymupatie TMO 132474 33 60,0
suturing
Inactuxka TMO
DM repair (plastic surgery) 27,5£6,3 13 23,6
be3 ymBanust TMO
Without DM suturing 5,0£2,6 9 16,4
(“sandwich”-sealing method)
ez 152+9,9 55100

Total
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Cpenu mocTpagaBIINX, Y KOTOPHIX BEISBICH pPa3phIB
TMO, B paHHEM TIOCIICOIIEPAIIMOHHOM IIepUOIe paHeBasT
JIMKBopest ipousonway 5 (9,1 %, n = 55) natmenTos. [Toce-
OITEePaIlOHHYIO PaHEBYIO TMKBOPEIO BBISBIISUIN B CPEIHEM
Ha 4,6 £2,1 cyrku (min — Ha 2-¢, max — Ha 7-¢ CyTKu, n = 5)
oT oneparuu. JINKBOpeu B ITOCICONepallniOHHOM TIEPHOIE
He OBUIO Y MOCTPAmaBIINX ¢ HEOOIBIIMMU Ac(eKTaMu
TMO (<3 MM?) UM JIOKAJIM30BaBIIEMCS B 00J1aCTU MaH-
XKeThl Kopernka. Cpenu 33 malMeHTOB, KOTOPHIM IIPOBO-
v yimBanue TMO 6e3 ee TIacTUKY, paHeBast TMKBOpEst
pasBuiacby 2 (6,1 %) 6onbHbIx. Y 3 (23,1 %) u3 13 60i1b-
HBIX, KOTOPBIM BBIIOJHSIIN TIacTUKy TMO, Takke oTMe-
yeHa JmKBopes. [TociaeonepanmoHHast paHeBast TUKBOPEST
pa3BWIACH Y TTOCTPATABIINX, KOTOPBIM IOITOJTHUTEIHEHO
Ha JJMHUIO IIBa YKJIAABbIBAJIM KOJUIareHOBYIO TyOKY (Taxo-
koM0). [Tpu repmeTuzarum mBa TMO KiieeBBIMU KOMITO-
3ULASIMU PaHEeBOI JIMKBOpeur He Obu10. Becem 5 mocTpangas-
UM C TIOCJICONEepPAllMOHHON JHKBOpeeil MpoBeIn
PEBU3UIO OTIepallMOHHOM paHbl. [1py BRIMOTHEHNH IIPOOBI
KBekkeHIIITEITa OTMEUEHO MCTEICHUE 1IepeOPOCTIMHAB-
Hoit xxuakocTn (LIC2K) gepes mos TMO. VY 3 mocTpamaB-
mmx oonacth gedpekra TMO TaMIoOHUPOBaIM CBOOOTHBIM
¢dparMeHTOM MBIIIIBI, ¥ 2 — YIaCTKOM XKHpa. Y BCex Ia-
LIMEHTOB C PaHEBOI TMKBOpPEEH caemaHa JOTIOTHUTETbHAS
repMmeTusanust TMO GUOJIOTUYECKUM IBYXKOMITOHEHT-
HBIM KiieeM. [TocaeonepallnoHHYIO paHY y BceX 5 maim-
€HTOB MOCJIOHO YIIUBAJIM C OCTaBJICHHEM Ha 3—5-¢ CYyTKH
IpeHaxa, BEIBEACHOTO Yepe3 KOHTpanepTypy, B cyodac-
LIMAJTbHOM IIPOCTPaHCTBe. BceM mammeHTaM B ocieorne-
PalIMOHHOM MEPHUO/IE TIPOBOAMIN MTOSCHUYHBIC ITyHKIINN
¢ BeiBeaeHueM 30—50 v LICK Ha mpoTskeHnun 3—5 CyT.
PermunmBa TMKBOPHOI KUCTHI (IICEBIOMEHIHTOLIETIC) MSIT-
KNX TKaHeW, 1Mo maHHBIM Y3W, m paHeBOil JTMKBOpeHU
He OBLIO HU B OMHOM CITy4ae.

Harnoenne nocieonepanilvoHHOW paHBl Pa3BUIOCH
y 10 (5,9 %) u3 167 onepupoBaHHbBIX 60JbHBIX. OCIOXHE-
HMe BBISIBIISLIN B cpemHeM Ha 7,4 + 2,2 cytku (o1 4 mo 11 cyr,
n = 10) oT MOMEHTa OITepalliy. Y IOCTPAIaBIINX C pa3phl-
BoM TMO HarHoeHHe MOCJICONEePAIMOHHON paHbl Pa3BH-
nock y 4 (7,3 %) u3 55 nmanueHTOB, 03 MOBPEXIACHUS
TMO —y 6 (5,4 %) u3 112 GonbHbIX. JIOCTOBEPHBIX pa3iu-
YUIA B YaCTOTe HATHOCHUSI PaHbI B TPYIIIax He ObLIO (METO.I
[Mupcona, y* = 0,24, P =0,624). BceM nocTpaiaBImM ¢ Ha-
THOCHWEM ITOCJICOIIepallMOHHOI paHbI BHITIOJIHEHA PEBH-
3, caHaIMs ITOCJICONePAIlMOHHON paHbl M YCTAaHOBKA
IPEHUPYIONIEH CUCTeMBI. JlpeHaxX ymajsii Ha 3—5-¢ CyTKH
IIOC/Ie PEeBU3MOHHOI OTtepaiiii. 3aKUBIICHIE OTICPAIIOH-
HBIX paH y TaHHOM TPYIITHI OOJILHBIX HACTYITAJIO B CPETHEM
Ha 21,8 £ 2.4 cyrku (min — Ha 18-e, max — Ha 26-¢ CyTKH,
n = 10). OT ocIOXXHEHUI1, HE CBI3aHHBIX C OIlepallmeit,
Ha 10 1 13-¢ CyTKM ITOCIIe XMPyPIUYECKOTO BMEIIIaTeIhCTBA
YMEPJIO 2 TTIOCTPaIaBIINX C TSKEI0M COYeTAHHOM TPaBMOIA.

OBCYKIIEHUE
JI1s1 HeCTaOMIIBHBIX TTEPEJIOMOB ITO3BOHOYHMKA XapaK-
TepHa AedopmaLus MO3BOHOYHOIO KaHajla, KOMIIpeccust
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COIEPKMUMOTO AYPaJIbHOTO MEIIKa, 9YTO MOXET CIYXKUTb
MIPUTIMHOMN BOSHUKHOBEHUST HEBPOJIOTUIECKIX PACCTPOMCTB
[18, 19]. dekoMmpeccus COCYIMCTO-HEPBHBIX 00Opa3oBa-
HUI TTO3BOHOYHOTO KaHaJjla IIPOBOIUTCS IS MAKCUMAJThb-
HOTO COXpaHEHWSI HEBPAJIbHBIX CTPYKTYP U CO3MAHMS
YCIIOBUIA Ijig MX BoccTaHOBJIeHUs. [Ipn HecTaGMIBHOM
TepeioMe Tejla I03BOHKA B COUETAHUH C TIEPETIOMOM 3aI-
HUX KOCTHBIX CTPYKTYP CYIIECTBYET PUCK I'PBIKEBOTO BbI-
MISTYMBAHUS HEBPAIBHBIX CTPYKTYP MEXIY pacIleTUICHUSI -
MM CJIOMaHHOTO ITO3BOHKA. [103TOMY BCeM IMoCTpamaBIIiM
Ha 1-M 5Tare BBIIOJHSIOT IEKOMIIPECCUIO HEBPATbHBIX
CTPYKTYp M3 3aIHETO TOCTYTIA C IPUMEHEHNEM PacIIipeH-
HO TaMIHAKTOMUM, O3 TIOITBITOK ITOCTYPaTbHOM PeayK-
WU ¥ AUCTPAKIINU TTI03BOHOYHOTO cT0I0a. OCBOOOXKIAIOT
HEeBpAJIbHEIC CTPYKTYPHI, PAaCIIOIOXKEHHBIC MEXIY CJIOMaH-
HBIMU (DparMeHTaMU TT03BOHKA. [1pu BEISIBIEHUU pa3phl-
Ba TMO BoccTaHaBIMBAIOT €€ LIETOCTHOCTh. B TpoTMBHOM
CJIyJae BO BpeMsI peAyKIIMY ITO3BOHOYHOTO CTOJI0A BEICOKA
BEPOSITHOCTD YIIIEeMJICHUST HEBPAJIbHBIX CTPYKTYP, PacIio-
JIOXKEHHBIX MEXIY pacIIeIICHASIMU CIIOMAaHHOTO TIO3BOH-
Ka, YTO MOXET JTOIOJIHUTEIBHO MoBpennuTh TMO, ClIMHHOM
MO3T ¥ CIIMHHOMO3TOBEIC HEPBHI. TOIBKO ITOCIIe TTOTHO-
LIEHHO TeKOMIIPECCUU HEBPATTbHBIX CTPYKTYP TTPOBOIUATCST
penyKunoHHBIN MaHeBp [7—10, 13]. B Hamem uccienona-
Huu nospexaeHre TMO BoisiBiaeHo y 55 (32,9 %) nauu-
eHToB. Ha sTane nekommpeccun y 19 mmammeHTOB 0OHAPY-
>K€HBI HeBPAJIBHBIC CTPYKTYPHI, PACIIOIaTaBIINECs MEXKITY
¢dparmMmeHTaMK CIIOMaHHOrO Mo3BoHKa. Y 12 (21,8 %) u3
55 mocTpanasimx ¢ noBpexaeHrneM TMO oTMeueHO yieM-
JIeHMEe CITMHHOTO MO3Ta MJIN €ro KOPEIIKOB B MECTaX pas-
peiBa TMO.

Ha srame n1aMMHAKTOMUM B JIOXE PaHBI M3 ITOBpPE-
x)aeHHoro yuyactka TMO, Kak mpaBmIo, Ha ypoOBHE TIOBpe-
XKIEHHOTO TTO3BOHKA oOHapyxuBaeTcs nctedenue LICXK
[6, 20]. Tem He MeHee, ICEBAOMEHMHIOLEIE [TOCIIE pa3phl-
Ba TMO mpu nepestoMe MO3BOHOYHUKA Pa3BUBACTCS I0-
CTaTOYHO PEIKO (B OTIIMYME OT ATPOTEHHOTO ITOBPEXKIIE-
aHuss TMO), 94TO CBSI3aHO ¢ aKTUBHOI BOCITAJIUTEIHBHOM
peakieit 1 GopMrUpoOBaHHEM reMaTOMBI B 00JIACTH TPaB-
™Mbl [21, 22]. B iuTepatype ommcaH 1 ciaydaii BOSHUKHOBE-
HUSI TICEBIOMEHIHTOIIEIIE Y TIOCTPAIABIIIETO C TIEPEIIOMOM
MOSICHUYHOTO OTIeja TTO3BOHOYHMKA C TOBPEXICHUEM
TMO [22]. [epmeTuzaius moBpexxaeHHOro yaactka TMO
npu [ICMT Heobxomnma i Tpo@UIaKTUKA MTOCIE0ITe-
paIMOHHBIX MH(MEKIMOHHBIX OCI0XHEHU, KOTOPBIC 3HA-
YUTEIBbHO YXYAIIAIOT McXon iedeHus [23]. B Hamewm mc-
CJICIIOBAHUM CTATUCTUICCKHN 3HAYMMBIX PA3TNINA MEXITY
TPYIIIAMU 10 YaCTOTe HATHOCHMS IOCIICOIIepalliOHHOM
paHbl He Ob110 (p = 0,624). HarHoeHue nocjieonepanioH-
HOIi paHbl OTMeYajaoch B ocHOBHOM rpynre y 4 (7,3 %),
B KOHTpOJIbHOI — y 6 (5,4 %) GonbHbIX. B nuteparype
OTCYTCTBYIOT CBEICHHS O CPAaBHUTEIIFHOM aHAJIM3¢ YaCTO-
ThI HATHOEHMUS TTOcieonepaoHHoi paHbl mpu [ICMT
¢ pazpeiBom TMO.

V¥ noctpamaBmux ¢ [ICMT BoccTaHOBUTH 1EJTOCT-
HOCTh MOBpexXIeHHOro ydactka TMO cioxHee, 4eM IIpu
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ee ATpPOreHHOM MoBpekaeHnHn [21], Tak KaK MOBpeXIeH-
HbIi yyacTok TMO Jacto HenpaBUIbHOM (DOPMEI M € pa3-
BoJloKHeHUsIMU. K HacTosiiieMy BpeMeH! He CYIIeCTBYeT
«30JI0TOTO CTaHAAPTa» BOCCTAHOBJICHMS TIOBPEXKICHHOTO
yuyactka TMO nipu [TCMT, uTo cBsI3aHO ¢ pa3HOOOpa3ueM
¢dopM MoBpeXIeHNS 1 CIIOKHOCTSIMH IUIACTUKY U TepME-
tn3amuu TMO [7, 8, 11—-14].

MHorue aBTOpBI IPH TTOBPEXACHUH 3aIHEIH TTOBEPX-
Hoctr TMO nipu I[TICMT nipeanounTaroT BOCCTAaHABINBATD
ee TepMETUYHOCTD ITyTeM TIpSIMOoTo yimuBaHud [9, 13, 24].
IIpy MacCcMBHBIX pa3pbIBaX M pa3BoJoKHeHUIXx TMO
PEKOMEHIYIOT IPOBOIUTD IUIACTUKY PAa3TMIHBIMU MaTe-
puanamu. B HallleM HaOMIOICHUY BOCCTAHOBJICHUE 1I€-
snoctHOCTH TMO TIyTeM IIpsSIMOTO YIITUBAHMS BEITIOJTHEHO
33 (60,0 %) maumenTtam. Y 13 (23,6 %) GOIBHBIX TTPOBE-
neHa miactuka nedekra TMO: ¢pparMeHTOM TPYIHOM
000J109KM ¥ 2-X 00JIBHBIX, a UMILTaHTaTaMu «Peneper» —
y 5, Durepair — y 6 mauuenTtoB. ¥ 9 (16,4 %) nmoctpa-
JaBLIKX Ipu HeOosbiioM aedekre TMO (<3 Mm?) wiu
JIOKAMU3YIOMeMcsT B 00JIaCTH MaHKEThI KOpeIlIKa rep-
METUYHOCTbH YIAJI0Ch BOCCTAHOBUTH 0€3 IIPSIMOTO YIITH-
BaHUS — C IPUMEHEHUEM «COHABUY»-TE€PMETU3ALNM.

VY nmocTtpagaBIIvX U ¢ MaJleHbKUMHU nedekramu TMO
(£3 MM?), 1 C ee MOBPEXISHUEM B 00JIACTY MaHXETKU
Kope1ka mpu repmetrzauni TMO (METOIOM «COHIBUY» -
repMeTr3anum 0e3 mpsiMoro ymuBaHus TMO) addexr
JOCTUTHYT y BceX 00/ibHbIX. Yarte (23,1 %) paHeBast 11K~
BOpEs pa3BUBAJIACH Y IMOCTPAIABIINX C OOJBIINMMU JIe-
dexramu TMO, KOTOPBIM HEBO3MOKHO OBIIO ITPOBECTU
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ee ylIMBaHME U BBINOJHSIACH I1actuka. [Ipu mpsiMmom
yiBanuy TMO paHeBasi TMKBOpesI pa3BUBaIaCh TOJIBKO
y 2 u3 33 (6,1 %) nauneHToB. PaHeBoii TMKBOpeU He Ha-
OJIFOMAJIOCh Y T€X OOJIBHBIX € TIACTUKOW MW YITWUBAHUEM
TMO, KOTOpBIM ITPOBOAMIN JOMOJIHUTEIbHYIO TePMETH-
3anuio mBa TMO KjieeBbIMU KOMITO3ULIASIMU.

SAK/ITFOYEHME

TToBpexxneHue TBepAO MO3TOBOI 000JIOUKM OTMEUEe-
HO Y 32,9 % mocTpafaBILKX C [IEPEJIOMOM IPYIHOTO U MO-
SICHUYHOTO OTHEJIO0B M03BOHOYHUKA. Y 21,8 % u3 Hux
BBISIBJIEHO YIIEMJIEHWE CITMHHOTO MO3Ta WJIM €ro Kopelil-
KOB B MECTaX pa3pbiBa TBEPIOI MO3TOBOIT 000JI0UKI. DTOT
(baxT BaxKHO YYNUTHIBATH ITPH BEITTOJTHEHNH JEKOMITPECCUH
¥ peLyKLUMOHHOIO MaHeBpa U1 IIPEeLOTBPALLEHUS JOTION -
HUTEJIbHBIX TPABM HEBPAJbHBIX CTPYKTYP.

ITocTpagaBiiuM ¢ HeOOMbIIMMU AeheKTaMU TBEPAOM
MO3r0oBOi 00004KK (<3 MM?), B TOM YKCIIe B 00JaCTH
MAaHXXETKH! KOpeliKa, I TpoDUIaKTUKIA paHEeBOM JINK-
Boper 3(pDEKTUBHBIM MOXKET CTaTh METOI Oe3 IPSIMOTO
VIIMBAHUS TBEPIOM MO3TOBOM 000JIOUKM («COIHIBUY»-Tep-
MeTu3anus). [epMeTr3anus IrBa KOJJIaTeHOBOM TyOKOM
HE MOXET MpeAOoTBPAaTUTh Pa3BUTHE PAHEBOU JIMKOBpPEU
MpuY pa3pbiBe TBEPAOK MO3roBoii obosiouku. Ha yacroty
HarHOeHUs TOoCeoNepalMOHHON paHbl MOBPEXICHUE
TBEPION MO3roBoil 000JIOYKHW JOCTOBEPHO HE BIIMSIO:
y MaLMEHTOB C €€ MOBPEXAEHUEM HAarHOEHUE Pa3BUIOCh
B 7,3 %, y 60JIbHBIX O3 ee rmoBpexaeHust — B 5,4 % ciy-
yaes.
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OTIBIT UCITOJIb3OBAHUSA MHTPAOITEPALIMOHHOM
MATHUTHO-PESOHAHCHOU TOMOTPA®UU

[TPU XUPYPTUYECKOM JIEHEHUU TJIMOM
TOJIOBHOTI'O MO3TA

I.B. Ipuropses!, I'.B. Akonsan!, C.A. Menbuenko!, 1.B. Cennko!, .JI. I'yockmii', A.A. Kanangapu',
0.0. Kopnounckas', K. H. Cepmaramoerosa’, B.B. Kpoiios!: 2

'DI'BY «Dedepanvhbiii yenmp mo3ea u Heipomexnonoeuit> Dedeparvhoeo meduko-6uosoeuveckoeo azenmemea Poccuu;
Poccus, 117513 Mockea, ya. Ocmposumsnosa, 1, cmp. 10;

2QI'BOY BO «Mockosckuii 2ocyoapcmeenHblii MedukKo-cmomamonoeuyeckuii ynugepcumem um. A. U. Eedokumosa»
Mun3zdpasa Poccuu; Poccus, 127473 Mockea, ya. Jleaecamckas, 20, cmp. 1

KoHnTakTbi: Wnba Bnagumuposuy Mpuropees grigoriev.iliya@gmail.com

BeepeHue. 06beM yaaneHus mMuoM rofOBHOMO MO3ra BAUAET HA UCXOL XUPYPru4yecKoro neveHus. MoBbileHne pafnKaib-
HOCTW BMeLIaTeNbCTBA 3@ CYET UCMNOMb30BAHUSA PA3NUYHbIX METOAWUK NPUBOAUT K YBEJMYEHUIO CPOKOB BbIXXMBAEMOCTU
u peunauea. PaboTa nocesileHa nepBuYHoOit oLeHKe 3hheKTUBHOCTU NPUMEHEHUA METOAMKM MHTPAONEPALMOHHOI Mar-
HUTHO-PE30HAHCHOM TOMOrpadumn Npu yaaneHn rMUMOM roJIOBHOTO MO3ra.

Llenb — 0606WnTb NepBblit ONbLIT UCNONb30BAHNA U OLEHUTb 3DHEKTUBHOCTL METOANKIN BbICOKOMONbHO MHTPaoNepaLm-
OHHOV MarHUTHO-PE30HAHCHOW TOMOrpadumn B XMPYPrum MuanbHbIX ONyXoNei roNoBHOro Mo3ra.

Martepuansl u MeToabl. B uccnefosaHue BKAOYEHBI 9 BONbHBIX C MMOMaMU Pa3NIMYHOI CTENEHN 3/0KAaYeCTBEHHOCTH,
HaxoauBlMXCA Ha neyeHuu B OTBY «PepepanbHblii LeHTP Mo3ra U HelipoTexHonoruity ®MBA Poccuu. MposegeH npo-
CMEKTUBHBIA aHaNU3 BbINOJHEHHbIX 9 NALMWEHTaM ONepaTUBHbLIX BMELIATENbCTB C NPUMEHEHUEM METOAWKMU WHTpaonepa-
LIMOHHOW MAarHMTHO-PE30HAHCHOM TOMOrpaduK, a TakKe pe3ynbTaToB HelipoBM3yanu3aLum.

Pe3ynbratbl. Y BCex 60/IbHbIX HA MHTPAONEPALMOHHON MArHUTHO-PE30HAHCHOM TOMOrpatun BbiSBNIEHA OCTaTOYHasA
onyxo/ieBas TKaHb pasnunyHoro obbema. Bo Bcex cydasx BbiNoAHeHa fONONHUTENbHANA PE3EKLMS OCTaTOYHOI ONyX0Nu.
HecmoTpsa Ha yBennyeHne NpoAoMIKUTENBHOCTY ONepaLmu U TPAHCNOPTUPOBKY NaLMEHTA U3 ONepaLMOHHON B npoLeayp-
HY0 MarHMTHO-pPe30HaHCHOW ToMOrpaduu U 06PaTHO, OCAOKHEHNIT He BO3HUKaANO. 10 Mepe HAaKONIEHUs OnbITa B NPOBe-
LEeHUU MHTPAoNepaLuoOHHON MarHUTHO-Pe30HAHCHOK TOMOrpadum CoKpallanoch BpeMsA UCCNEN0BAHUA: CPeLHee BpeMs
CKaHMPOBAHMA COCTABMINO 45 MUH.

3akntoueHue. BbicOKONobHAsA UHTPAONEPALMOHHAS MAarHUTHO-PEe30HAHCHAsA TOMOrpatus C yCnexoM MOXeT GbiTh MC-
nojb30BaHa B XMPYpruu r1oM rosioBHOro Mo3ra. Metofuka no3BofseT yBeNMYUTb PafuKaNbHOCTb YAANEHUA ONYXOau
6e3 yBeNMYeHMA PUCKA OCOXKHEH U,

KnioueBble cnoBa: rmuoma, onyxosb ronosHoro mo3sra, MPT, uMPT, untpaonepaunoHHas MPT, uHTpaonepaLmoHHbIi KOHT-
ponb

IOna uutuposaHus: lpuropbes U.B., AkonsH I.B., Menbuenko C.A. n ap. OnbIT UCNONb30BaHMA MHTPAONEPALMOHHON
MarHUTHO-pe30HaHCHO TOMOrpadun Npu XMpYpPruyeckom NeYeHUM MNoM rofloBHOTo Mo3ra. Helipoxupyprus 2022;24(2):
43-53. DOI: 10.17650/1683-3295-2022-24-2-43-53.

Experience of using intraoperative magnetic resonance imaging in the surgical treatment
of brain gliomas

LYV. Grigorev', G.B. Akopyan', S.A. Melchenko’, L. V. Senko’, I. L. Gubskiy', A.A. Kalandari’, O.0. Kordonskaya’,
Zh.N. Sermagambetova’, V.V. Krylov"?

Federal Brain and Neurotechnology Center, Federal Medical and Biological Agency of Russia; Bld. 10, 1 Ostrovityanova St., Moscow
117513, Russia;

A.1. Evdokimov Moscow State University of Medicine and Dentistry, Ministry of Health of Russia; Bld. 1, 20 Delegatskaya St., Moscow
127473, Russia
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Introduction. Volume of glioma resection positively correlated with treatment results. Advance in extent of resection
due to various additive methods leads to prolonged overall survival and delays progression. Our aim was to evaluate the
value of intraoperative magnetic resonance imaging.

Objective - to present the first experience of using intraoperative magnetic resonance imaging and evaluate the ef-
fectiveness and safeness of this technique in surgery of glial brain tumors.

Material and methods. Prospective analysis of surgical interventions performed using the intraoperative magnetic
resonance imaging and the results of neuroimaging in 9 patients with different grade brain gliomas treated in Federal
Brain and Neurotechnology Center was carried out.

Results. In all patients we detect variable residual tumor volume after first resection. Additional resection was performed
in all cases after the intraoperative magnetic resonance imaging. Mean scan time were 45 minutes overall time for scan
were decreasing as we gain experience in using intraoperative magnetic resonance imaging.

Conclusion. Intraoperative high-field intraoperative magnetic resonance imaging can be successfully used in the
surgery of brain gliomas. The technique allows increasing the radicality of tumor removal without increasing the risk
of complications.

Key words: glioma, brain tumor, MR, iMR, intraoperative MRI, intraoperative monitoring

For citation: Grigorev I.V., Akopyan G.B., Melchenko S.A. et al. Experience of using intraoperative magnetic resonance
imaging in the surgical treatment of brain gliomas. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):

43-53. (In Russ.). DOI: 10.17650/1683-3295-2022-24-2-43-53.

BBEJIEHUWE

[tmoMBI — camble 9acThle M3 MEPBUYHBIX OITYXOJICH
neHTpanpHOI HepBHOM cucteMsl (IIHC), nx momns cpenu
3/10KauecTBeHHbIX gocturaet 80 %, u B mnocienHue 3 ne-
CATUJIETHS Bo3pacTaeT yacTora BeisiBiieHUs [ 1—3]. [ToBbI-
IIeHWe YacTOTHI BEIABIeHUS omyxojeit IITHC cBsa3zaHo
C YIyYIIEHMEM AUAarHOCTUKHW, OHKOJIOTUYECKOM HACTOPO-
JKEHHOCTBIO Y Bpadeil ITIepBUIHOTO 3BeHA U TTIOBCEMECTHBIM
pacmpocTpaHeHreM TomorpadoB. HecMoTpst Ha coBep-
IIEHCTBOBAHUE XUPYPTAICCKON TEXHUKH, XUMUOTEPaIieB-
THYECKHX CPEICTB U IIPOTOKOJIOB OOIYICHHUSI, 32 TIOCIEI -
Hue 30 JeT 3HaYMMOe YBeIMICHUE TTPOIOKUTEIIbHOCTH
KW3HU JaHHOM TPYIIITBI MAIIMeHTOB He TOCTUTHYTO. JloKa-
3aHa MpsIMasi 3aBUCUMOCTD TTPOIOKUTEIIbHOCTH KU3HM,
CPOKOB 3JIOKaUYeCTBEHHOM TpaHChOpMallny 1 Oe3pelin-
JMUBHOTO MEPUOJA OT PAAUKAIBHOCTU YIAJE€HUS TJIUOM,
IIPY 3TOM IIOJTHOTA YIAJIICHUSI OITyXOJIM — TJIaBHBIN TIpe-
IUKTOP BBDKMBAeMOCTH. B Hacrosiiee BpeMsT «30JI0TbIM
CTaHAZAPTOM» TEPAITMU TIMOM CUMTAETCS] MaKCUMAaJIbHO
panrKaJbHOE yIaJeHHe OIyXOJIH C UCTIOJIb30BaHUEM Heli-
POHABUTALIMH U IO KOHTPOJIEM CBETOBOM MUKPOCKOIINH.
OHO BKJTIOYAeT B ce0sI ITOJIHOE YIaJIeHHE THIICPUHTEHCUB-
Hoii (B pexxume FLAIR MarHuTHO-pe30HAHCHOI TOMOTpa-
¢um (MPT) 30HHI y O1yX0JIeii, KOTOpBIE He KOIST KOH-
TPpacTHOE BEILECTBO, a TaKXe IMOJIHOE yaaJleHUE 30HbI
HaKOIUIEHUS ero B pexkumMe T1 y omyxoseit, KoTopsle Ha-
KarumBaloT KoHTpacT [1, 3, 4]. OgHako BliedyaT/IeHUe X1~
pypra o MOJTHOTE YHaJICHUS OITyXOJW 3a4acTyI0 MOXKET
OBITh OITMOOYHBIM, YTO TIPUBOIUT K YACTHIHOMY yaaje-
HUIO OITyXOJIEBOY TKAaHW M HETATUBHO BJIMSIET Ha MCXOIBI
Xupyprudeckoro JjedeHus [4]. Ucmonb3oBaHne MHTPaAO-
IepallMOHHOTO KOHTPOJIS TOJHOTHI YIAJICHMST OIYXOJIU
MO3BOJISIET MOBBICUTh PAAMKAIbHOCTb BMEIIATEIbCTBA,
OIHA U3 TaKUX METOIWK — IIPUMEHEHME MHTpaolepa-
mmoHHoit MPT (uMPT), KoTtopasi To3BOJISIET TOOUTHCS

ONTUMAJIbHOM PaAMKaJbHOCTU yIAJIEeHUsI OIyXOJiel pa3-
JINYHOM creneHn guddepeHunpoBKu [4—6].

MATEPHAJIBI 1 METO/IbI

Kpurepnn BKIIOUEHUS B MCCIEAOBaHNE: TMATIbHAS
npupoaa HOBOOOpPa30BaHUS, JOKaJIM3aIMs OITyXOJIU
B OOJIBIIIMX ITOJTYIIAPHUSX TOJIOBHOTO MO3Ta YUIH B 0a3ajIb-
HBIX siaApax, nposeneHrne UMPT-uccnenoBanusi. Ilepuon
npoBengeHus padbotsl ¢ 12.04.2021 mo 11.11.2021. IMamu-
€HTBI BKJIIOYEHBI B MCCJICIOBAaHINE METOIOM CIIONTHOM
BBIOOPKU. BoJIbHBIE ¢ BHYTPHMMO3TOBBIMHU OIYXOJISIMU HE
IIMATbHON TIPUPOIBI, UMEIOIINE IPOTHUBOITOKA3aHMUS
K nipoBegeHuo MPT, uckmouanuce. [1o 1aHHBIM KpuUTe-
pusiM BBIOPaHO 9 MaLyeHTOB, U3 HUX 6 (67 %) — MYXXUMHBbI,
3 (33 %) — xeniuuHbl. CpeqHMII BO3pacT HAlMEHTOB — 45
(ot 23 10 65) net. Bce HaxoaMIUCh B SICHOM CO3HAHUMU,
MMeJIM O4YaroBblii HeBposornueckuii gepuuut (67 %)
1 O0IIEMO3roBYI0 cMMITOMATUKY (33 %) pa3nudyHoii cTe-
TeHN BEIpaXXeHHOCTH. PYHKIIMOHAIBHBIN CTaTyC 10 WH-
nekcy Kaprosckoro — B cpegrem 90 (ot 70 mo 100). Jo-
oIlepalliOHHOE OOCJIeMOBaHME BEJIOCh B CTaHIAPTHOM
00BbeMe M BKITFOYAJIO OCMOTPBI TTPOMPUIBLHBIX CITCIIHA-
CTOB (HEBPOJIOT, O(hTAITBMOJIOT, TePaIIeBT), Ja00PaTOPHYIO
1 MHCTPYMEHTAJIBHYIO TUAaTHOCTUKY B 00beMe TOCTINTATb-
Horo npoduist. Becem mammeHTam 10, mocie 1 BO BpeMs
onepauuy MPT BbImoTHEHO HA OAHOM amrmnapare.

BceMm GombHBIM TIpOBelIeHa KOCTHO-IUIACTHIECKAS
TpemaHallus Jepera, yaajJeHUe OIyXOJH IIPOBOIMIOCH
C TIOMOIIIBI0 MUKPOXUPYPTHIECKOM TEXHUKH TIOI YBEIIH-
YyeHHeM OonepalMoHHOro Mukpockomna Zeiss OPMI Pen-
tero 900 (Carl Zeiss, [epManmst), IS THTPAOIIEPAITMOHHOM
HaBUTALIMY UCITOJIb30Basiach cucteMa Medtronic Naviga-
tion StealthStation S7 (Medtronic, CIIIA), myst Helipodu-
3MO0JIOTUYECKOTO MOHUTOPMHTA — cTtaHiug Heiipo-UOM
32/b (Heiipocodt, Poccus).
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HccnenoBanus MpoOBOIMINCH Ha BRICOKOIIOJTBHOM
(3,0 Tm) MP-tomorpade Discovery MR750w (General
Electric Healthcare, CIIIA), nia ckaHMpOBaHUS TIpUMeE-
Hsach 16-kananpHas karyiika GEM Flex Medium coil
(General Electric Healthcare, CIIIA). MeTonmka 1o- # I10-
cneornepauoHHoro MPT He oTaMuanach OT CTaHIApTHOM
mmporpamMMbl ipoBeneHuss MPT rojoBHOTro Mo3ra ¢ KOH-
TpacTUPOBAHUEM IIPU OIYXOJISIX TOJIOBHOTO Mo3ra. O0beM
OITyXOJIM IO, BO BpeMs U IIOCJIe OIlepallid Y KOHTPACT-
MO3UTHUBHBIX OTYXOJIel OLIEHUBAJICS MO KOHTpAacTUpye-
MO YaCTH, Y OIyXO0Jeii, KOTOphie He HaKaIIMBaJIM KOH-
TPacCTHBIM Iperapar, — Mo 00beMy TUIIEPUHTEHCHUBHOTO
curHana Ha T2 u FLAIR. O6beM onyxonu g0 orepanun
W3MEPSIICS B MJI, a TIOCJIE TIEPBUYHOI pe3eKIINU OLICHU-
Bajicst Ha UM PT, uaMepsiyicst cyMMapHbIii 00beM OCTaTOU-
HOM TTaTOJIOTUYECKOM TKaHM (B MJI), a TAKXKE PACCUMTHI-
BaJIOCh €r0 OTHOIIIEHNE K MPEIONePAllMOHHOMY 00beMy
(B %). Ha nocneonepannonHoit MPT Takxe mpoBoau-
JIOCh U3MEpeHNEe 00beMa OCTATOUHOM OITyXOJU (B MII)
¥ PacCYMTHIBAJIOCH €T0 OTHOIICHHE K 00BEeMY OITYXOJIU
ua uMPT (8 %).

[maBHEBIE OlIeHMBaeMEBIe TTApaMeTPhl: HATUYHUE OCTa-
TOYHOM OITYXOJIY TOCJIe IEPBUYHOM PE3CKIINH U TTOCIIe
oIepanuu, 00beM OCTATOYHOI OITYXOJIU U €T0 OTHOIIIE-
HHUE K IIpeIonepallioHHOMY 00beMY; BpeMsI CKaHUPO-
BaHUS, HAJJUYME OCIOXHEHM, CBI3aHHBIX C IIPOBEIIE-
HueMm uMPT.

MeToauka npoBeaeHUs] UHTPAOTIEPALMOHHOTO

CKaHHUPOBaHMS

InbpunHag onepaumonHasa B MegepaabHOM LIEHTpE
Mo3ra u HeliporexHojoruit ®MBA Poccun ocHameHa
MP-tomorpacdoM, MOHTUPOBAHHBIM MO TPUHLIUITY
«CMEXHOM KOMHATBI» C aBTOMAaTUYECKUMHU IBEPIMU-CIIaii-
nepaMu, u3onupyommumMn Kiuetky Mapagess oT onepauu-
OHHOM KOMHaTHI. [Ty/TbTOBass KOMHATa ITPY 3TOM COOO0IIA-
eTcd ¢ TIpoLeaypHOil ToMorpada v Mo3BoJIsIeT HapyIlaTh
TePMETUYHOCTD U30JIUPYIONIEH KIIETKH, He TIpephIBasl CKa-
HUPOBAaHUS IIPU OTKPBITUM IBEpH (B CIIydae S9KCTPEHHOMU
HEeOOXOIMMOCTH AOCTYIa K MallMeHTy WX 000pyIoBa-
HI10). OTHOCHUTEIBHBIN HEAOCTATOK TAHHOTO TUTIA OPTaHM -
3alN — HEOOXOAMMOCTb IOCTABKH MalleHTa K ToMmorpady,
OJHAKO 3TO 00eCITIeUnBAETCS POTUPYEMBIM OTlepalliOH-
HBIM CTOJIOM M MOOWMJILHBIM CTOJIOM ToMoTpada, ocHa-
IIEHHBIMU €IUHON peTbCOBOI CUCTEMOM IS TIepeABIKE-
HUSI KAPETKU € TTAaLUMEeHTOM MexXay HuMu. [1penmyiiecrna
JIaHHOTO TUIIA OPTraHU3aluU — OTCYTCTBHE HEOOXOIUMO-
CTU B JOIOJHUTEIILHOM IMMMUPOBAHUM MarHUTHOTO
MOJISI M DKPAaHUPOBAHUU IPYTUX MOMEIIEHWI, BO3MOX-~
HOCTb MCITOJIb30BaHM J1I000oro MP-HecoBMeCTUMOTO UH-
BEHTaps M 000pyIOBaHUS B OIIEPAIIMOHHON (3KOHOMIYE-
CKM IIeJIecOO00pa3HO M3-3a CHIDKCHMS U3IEpKEK), HEeT
HEeOoOXOIMMOCTH COOMIONATh COOTBETCTBYIOIINE TTpaBMia
0e301MacHOCTH, HEOTPpAaHUYEHHBIN TOCTYI K MAIlUEHTY,
BO3MOKHOCTb MOHTHPOBAaHMSI B OCHOBHOI1 OITepaliiOHHOM
JIPYyTOro 00OpyaOBaHUS.

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA
TOM 24 Volume 24

Korma, mo MHEHIIO Xpypra, IOCTUTACTCS pagruKaib-
Hasl pe3eKIUMs WJIM BO3HUKACT MHas HEOOXOIMMOCTH
(cuIpHOE CMeIIIeHUe MO3Ta, CJIOKHAsI aHATOMHIYECKas JIO-
KaJIM3allysi, ITIoI03peHre Ha BOSHUKHOBEHME OCIOKHEHMIA,
COMHUTEIIbHBIEC TaHHBIE HEIPO(U3NOIOTHIECKOTO MOHM-
TOPWHTA), HAUMHAETCS ITOATOTOBKA MMAIleHTa K UCCIIEeIO0-
BaHUIO: TEMOCTA3 TTOCIICOTEPAlIMIOHHON paHbl, OOMIBLHOE
IIPOMBIBaHHUE €€ OT TeMOPParnIecKoro cyocTpara, 3aIos-
HEHME TI0JIOCTH (DU3UOJIOTUICCKUM PACTBOPOM (ITOOBI
OCTaBHTh ITOCTPE3EKIIMOHHYIO TTOJIOCTh PacIipaBJICHHOI)
1/ WIH TIpUKJIagbIBaHUE K 30HaM MHTEpeca METOK (MeJIKIe
(bparMeHTHI XKUPOBOM KJIETYATKU MAIIMEHTA/KOCTHBIN
BOCK), IPUKPBITAE PaHBI KOCTHBIM JIOCKYTOM (Kpast He00-
XOIMUMO TIPOMBITH OT METAJUTMIECKOM KPOIITKM OT KpaHM-
0TOMa) C YACTUIHBIM COIIOCTaBJICHUEM JIOCKYTOB TBEPIOI
MO3TOBOI 000JIOYKM ¥ KOXH, YIaJleHNEe U3 30HbI MHTEPE-
ca Bcex MP-HecoBMeCcTMMEBIX TIpeaMeToB. [lajiee TooBa
MmareHTa 000padYnBaeTCs B CTEPIIBHBIN OTHOPA30BHIi
IJTACTUKOBHIN MEIIIOK, ITAIIMEHT OTKIIIOYAETCS OT KOHTYypa
amrapaTa MCKycCTBeHHO# BeHTussunu jerkux (MBJI)
1 TIEPEeBOIUTCS Ha MEXaHMIECKOe PYIHOE YCTPOMCTBO
IIJIST BpeMEHHOM BeHTWJISAIIAM JieTKuX. Heitpoxupyprude-
CKUI1 CTOJI CTBIKYETCSI CO CTOJIOM ToMoTrpada, Ha KOTOPHIiA
u niepemenaeTcs naureHT. Han 30Hol nHTepeca yctaHaB-
JIMBAeTCS pagnuovYacTOTHAsSI KaTyIlKa, GUKCcUpyeMast peM-
Hsamu unm 6uHTamu. [TaumenT MPT Ha cTone Tomorpada
TPAHCIIOPTUPYETCS B MPOLIEAYPHYIO, TIIe ITPOBOIUTCS IO -
KJTFOUCHHE CTOJIa K KapeTKe ToMorpacda, IepeBoI, maliieH-
Ta Ha KOHTYp MP-coBmectumoro anmnapara MUBJI 1 MoHu-
TOpa XXKU3HEHHO-BAXHBIX (DYHKIIMI OpraHU3Ma, a TakKxKe
MMOOKITIOUEHNE K MHXKEKTOPY MIJIST BBEACHUSI KOHTPACTHOTO
BelecTBa. HaunmHaeTcs ckaHMpoOBaHUE.

[MomHBII TIPOTOKOJI UCCIEIOBAHNSI BMECTEe C TPaHC-
MMOPTUPOBKOIL B cpeaHeM 3aHnuMaeT 30—40 MuH, OTIebHO
TPaHCIIOPTHPOBKA ITAIIMEHTA C €T0 YKJIAIKOM 1 TTOIKITIoUe-
HueM K MP-coBmectTumomy obopynoBanuio — 5—10 MuH
(TTocJie TOro Kak rojioBa IMalreHTa YITaKoBaHa B CTePUJIb-
HBII MEITOK ), HEOOXOMMMAsI IIOATOTOBKA K ITPOIOKEHHUIO
pe3ekuun — 15—20 MuH.

KaxxmomMy mareHTy IpoBOAUTCS MUHUMYM 3 M P-mc-
CIIeAOBaHUS: HOOMEPAIMOHHOe (MUHIUMYM 3a CYTKH) —
IUIST STMMWHAIIMK W3 BEeIIeCcTBa MO3Ta KOHTPACTHOTO
BEIIeCTBAa K HAaYaJIy OIepaTUBHOIO BMeIIaTeJIbCTBA, MH-
TpaoIrepallioHHOe (OTHO 1 6oJiee IPU HeOOXOIMMOCTH),
ITOCJICOITepalInOHHOE — KOHTPOJIBHOE.

Crienyer OTMETHTD, UYTO TOOIEPAIIMOHHOE M KOHT-
ponbHoe MPT ciyXuT MyJabTUIIapaMeTPUIECKIUM PYyTUH-
HBIM ucciegoBanneM: DWI (muddy3moHHO-B3BeIeHHAS
MPT), T1 FSE (6picTpoe cIMH-3X0) IO 1 ITOCJIe KOHT-
pactupoBanus, T2 FSE, T2 FLAIR, SWAN, DSC-PWI,
TpakTorpadus 1 OMHOBOKCEJIbHAS CIIeKTpocKomusi. O0b-
€M MHTPAONIePAlIMOHHOTO UCCIeI0BAHMS 3aBUCUT OT KOH-
TeKCTa CUTYalllH, IIPUOOPETEHHOM MH(MOPMAIINN, a TAKXKE
OT peLIeHUI HEMpOXUpypra U HeMpopaanuoJora.

JlaHHBIC THTPAOIICPAIIMOHHOTO UCCIIEIOBAHMS COBMEC-
THO aHAJIM3UPYIOTCS HEMPOXUPYPTOM M HEMPOPaIOIOroM,
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IIpY HEOOXOAMMOCTH MHTETPUPYIOTCS B CUCTEMY Helpo-
HaBUTAIIWH JIJIST TATbHEUIIIETO TTPOBEICHMS TOITOTHUTETh-
HOU Pe3eKIMU OTTYXOJIH.

AyIUT 30HBI IIOCJIEONEPANIMOHHOTO BMEMATEIbCTBA

B paHHuil nmocieonepauMOHHbIN TepuoA TUITMUYHAS
HaxoAKa — OTEYHOCTb MSITKMX TKaHE# cKajbIia C MPUCYT-
CTBHEM pa3JIMYHOTIO KOJIMYECTBA XHMAKOCTU (Cepo3Has
XUIKOCThb, KPOBb, JIMKBOP BMECTE MOTYT 1aBaTb KOMII-
JIeKCHBIIT M P-curHa ) u Bo3myxa B pa3HOU ITPOITOPIIHH.

YacTasg mocieonepaliMoHHasi HaxogkKa — HaJlu4yue
9KCTpa- U MHTpaKpaHUaJbHOTO BO3ayXa (TMITTIOMHTEHCUB-
HBII Ha BCEX ITOCJICIOBATEIBHOCTSIX), Yallle BCero B Cy0-
JTypaJIbHOM TIPOCTPAHCTBE HAM JIOOHBIMU JOJISIMU (MCCTIe-
IOBaHWE IPOBOAUTCS B ITOJIOXKCHHU JIeXXa Ha CIIUHE),
HO MOXET 0OHapyKMBaThCs B 00J1aCTH TOCe0nepaliMoH-
Horo aedeKkTa, TMKBOPHBIX MPOCTPAHCTB, B MSATKMX TKa-
Hsx. [1py niMHaMMYEeCKOM HaOJI0IEHUN MTPOUCXOIUT 10-
BOJIbHO ObICTpasli 2JIMMMHALMS aXe OTHOCUTEJIbHO
0OJIBIINX 00BEMOB BO3IyXa.

TunuuHo oOHapyKeHMe BO BpeMsl oIiepaluu He0O0JIb-
1IOTO KOJMYECTBA KPOBU B CTPYKTYpPE MSITKMX TKaHEH
CcKaJlbla, 3MUAYPATbHBIX CKOTIJIEHUM M MOCTPE3EKLIMOH-
HOM mosiocTu. HEMHOTO KpOBU MOXET OMNpeAeasiThbCs
B cy0apaxHOUJAIbHbIX ITPOCTPAHCTBAX OOPO3/ U XKEITya104-
KOBOU cHCcTeMe Mo3ra (IT0 TIpUYMHE PEeTYPTUTALINHN ).

Heobxonumo oTMeTUTh, 4To mrddepeHIIMPOBKA TeMO-
CTaTMYECKUX ar€HTOB, MPOIMMUTAHHBIX KPOBbBIO OT UCTUHHBIX
KPOBOUBIUSHUI, — CJIOXHAs 3aJa4ya, OIHAKO MOCIeIHUE
JIEMOHCTPUPYIOT 00Jie€ KOMIUIEKCHbBIM CUTHAJ, U3MEHSIIO-
IIMIACS HA U300paKEHUSIX Pa3IUYHbIX UMITYJIbCHBIX O~
CJIeI0BaTEIbHOCTEH, B CBSI3U C 3TUM COBMECTHAsI MHTEP-
MpeTaluust BMECTE ¢ HEMPOXUPYProM OOJIeryaeT AaHHYIO
3a7a4y.

Msrkue TKaH! CKaJlblia (TPaBMHUPOBAHHBIC MBIIIIIIHI),
TBEpAAsi MO3roBasi 000JI0UKa, a TakKXKe MapeHXruma Mo3ra
10 KpasiM Pe3eKLIMK MOTYT IEMOHCTPUPOBATh PAHHEE TOH-
KO€ JIMHEIHOE peaKTUBHOE HAKOIUIEHME KOHTPACTHOTO
BELIECTBA, €CJU MALIMEHTY NMTPOBOAMIOCH MHTpaoIepal-
OHHO€ CKaHMPOBaHWE C BHYTPUBEHHBIM KOHTPACTUPOBA-
HUEM.

Pesynbrar onepauuu — HaJu4ue MOJIOCTU, CoaepKa-
1€} pa3IMuYHOE KOJIMYECTBO JUKBOpA, KPOBU 1 FEMOCTA-
TIYeckoro Marepurajna. Co BpeMeHeM TaKKe MOJIOCTH MO-
TYT MEHSITb CBOM pa3Mephl (HampuMep, MpU COOOIIEHUU
C XKeIyI04YKOBOI CUCTEMOIA).

HeGonbliive nokaabHble YYaCTKU WILEMUU HEPEIKO
00HAapYKUBAIOTCA MPU OLIEHKE MTOCTPE3EKLIMOHHON MOJI0-
CTU U Yallle BCETO SBJSIOTCS MpUiekalllMMU, BO3HUKAIOT
TakKue YYaCTKM M3-3a UCMHOJIb30BaHUS OUITOISIPHOM Koa-
ryasiuun. s ooHapykeHUsT TaHHOTO (peHOMEeHa B 00JTb-
LIMHCTBE CJIy4yaeB JOCTATOYHO COBOKYMHOro aHain3za DWI
n ADC-kaprt, HO TIpH 3aTPYAHEHUSIX TOJIC3HBI JaHHBIC
MP-nieppyszuu.

YyacTku ulieMum MOTyT MPUBOAUTD K MEPEOLICHUBA-
HH1IO 00beMa OCTaTOYHOM OMyX0JIEBOW TKaHW, €CIU MpPU
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COBOKYITHOM aHaJIn3¢ He OIIeHMBATh TaHHBIe M P-tiepdysun
1 DWI, Tak KaK He0OoJbI10#1 Macc-3(hdEKT 1 TTOBBIIIEHNE
curHaia Ha T2-B3BeMIEHHOM M300pakeHWHU YCIEITHO
NMUTHPYIOT OIYXOJIEBYIO TKaHb. BHUMAaTeIbHBII aHAIN3
BCEX MOJIyYCHHBIX JaHHBIX TaKKe MO3BOJUT arddepeH-
OMPOBaTh YIACTOK MUIIIEMHUH 1 Ba30TEHHOT'O OTEKA.

OTeK MO3TOBOTO BellleCTBa — HEM30EXKHOE TTOCIICOTIC-
paloHHOE SIBJICHUE (HE3aBUCHUMO OT THUTIA BMEIIIaTeIbCT-
Ba), HO B OOJBIIMHCTBE CydyaeB TaKOM OTEK HE MMeEET
KJIMHUYECKOTO 3HAYCHUSI, OTPAHUYECH M pa3pelaeTcs
CO BpeMEHEM.

I[maBHasT mpmyMHa BO3HUKHOBEHHUS apTe(dakToB
Ha UMPT-u3o00paxkeHusIx, UCXOAsI U3 HAIIETO OIbITa, —
HapyIIeHNEe OTHOPOIHOCTH MarHUTHOTO TTOJIST M3-3a Ha-
NI B Tesie (XOTh U B MeJIbYaWIIINX KOHIICHTPAIIMSIX)
MapaMarHeTHKOB (MeTaJTMIeCcKast ITbLTb, HEKOTOPHIC BUIBI
TUTACTUKA WK O0JIee CTaHIApTHOE — TUTAHOBBIC MMILIAH-
THI/KpaHUO(PUKCHI /MHCTPYMEHTBI), M3-3a YCUJICHUS €CTe-
CTBEHHBIX T'PaHUII pa3deia Cpel BBUIY OIEPAaTHUBHOTO
BMeIIaTeIbCTBA (ITOCTPE3eKIIMOHHASI TTOJIOCTD C HATMIHUEM
BO3IyXa, TeMOPParndecKoro KOMIIOHEHTA MM OOIIMPHBIM
COOOIIIeHNEM C BO3OYXOHOCHBIMU IOJOCTSIMU deperia
U T.IL.).

PE3VJIBI'ATHBI

CpenHee BpeMs ITpOBeIeHUS ccaeaoBaHus mpyu uM PT
cocraBwiIo 45 MUH M BapbMpOBajao OT 36 10 55 MuH.
ITo Mepe HaKOIUIEHUSI OIIBITA TIPOBEACHMS MHTPAOIIepa-
IMOHHOTO CKAaHUPOBAHUSI CYMMAapHOE BPeMSI BHITIOJTHEHUS
UMPT nocreneHHO CHUXKaNoCh.

[IpenornepallnOHHBII 00BEM OIYXOJH BapbHPOBAI
ot 3,8 mo 135 mu1, B cpentem coctaiss 51,4 mi. 1o maH-
HbIM UM PT, BEINOTHEHHO TT0C/Ie MEPBUYHOM pe3eKLIUH,
OCTATOYHAsI OITyX0JIeBasi TKaHb BhIsiBieHa y Bcex 9 (100 %) na-
nueHToB. O0BEM OCTaTOYHOM OITyXOJIeBO TKaHMW MpPHU
atom coctaBui ot 0,05 (0,2 %) no 40 (44 %) mn (B cpen-
HeM — 7,2 MJI) ¥ He 3aBUCEN OT THCTOJIOTHUYECKOTO ITOATH -
na omyxoiu. TakuM 00pa3oM, paTnKaJdbHOCTh IIEPBUIHOM
pe3eKLnK BapbupoBaja oT 56 10 99,8 %, B cpenHeM 10-
cturas 84,2 %.Y 3 (33,3 %) u3z 9 maumeHTOB 0ObEM OCTa-
TOYHO OITyXOJI1 OBUT 3HAYMMO OOJIBIIIC ¥ COCTABIII OOJIee
12 % ot ucxonnoro. I1pu aHaam3e 3TUX ClyyaeB BbisBIIe-
HO: y | mauueHTa onepanus no yaajieHuo rmo01acTOMbl
HOCHJIa TIOBTOPHBIN XapaKTep 1 IMPOBOIMIIACH TTOCTIE JIy-
YeBOM Tepanu; 1 marreHTKa uMena TTyOMHHYIO KUCTO3-
HO-COJIMIHYIO OITyXO0JIb, PACITOJIOKECHHYIO B TIOMKOPKOBBIX
SApax W CTBOJIE TOJIOBHOTO MO3Ta; y | TTarmeHTa HCXOMHO
O0buTa BBEICOKOMM(M(epeHIIMPOBaHHAS OITYXOJIb MaJOTO
o0beMa. DTH (aKThl MOTJIN 3aTPYIHITH OPUEHTUPOBKY
B 0O€JIOM BEIIeCTBE MO3Ta, IMPUBOMAS K OOIBIIEMY 00BEMY
OCTaTOYHOI OITyXOJIH.

I1o ganHbIM MocieonepaoHHoir MPT, utorosast
paguKalbHOCTD pe3eKiuu coctaBuia 99,8 %, ocraTouHas
oITyXoJjieBasi TKAaHb MUHUMAaJbHOTO 00beMa BBISIBJICHA
y | manmeHTa ¢ IIMOMO# TajaMyca M CpeIHEero Mo3ra.
OcoXHEeHWH, CBSI3aHHBIX ¢ MPoBeIeHreM Tipouenyp uMPT,
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Xapakmepucmuku nayuenmos, Komopusim npogedero uMPT

Characteristics of patients who have undergone intraoperative MRI
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Howmep Jlokanm3a- Bpewms cka- - O0bem ocrarounoii  ToroBsiii 00beM
namnu- Bo;g:ﬂ’ 11:(/);’ U OIYXOJIH r':;;g“gg&':' HUPOBAHUS, Iélwf’;‘mm(’:;n"ﬁ;; OIIyXOJIM TIOCJI€ IIEPBUY- OCTATOYHON OMy-
eHTa (mosm) MHH fyxo.m, HOIi pesexmun, Mt (%)  xoau, ma (%)
1 64 M JHobras 4 55 81 0,2 (0,25) 0
m Frontal
) 55 M BI/I‘CO‘IHIEISI 4 48 90,2 40 (44) 0
m Temporal
3 61 i ALE 4 46 42,4 4,9 (11,5) 0
m Frontal
4 65 M OctpoBKoBast 4 45 34,7 2,2 (6,4) 0
m Insular
K Tanamyc
5 32 r Thalamus 2 36 27 10 (37) 0,3 (1,1)
6 33 M JobHas 2 51 18 0,05 (0,2) 0
m Frontal
K To xe
7 27 ¢ The same 3 38 30,6 2,45 (8) 0
8 48 " —«— 4 44 135 4,1(3) 0
9 23 x —«— 2 42 3,8 1,2 (31,5) 0

Ilpumeuanue. M — myxncuunot, Hc — HCeHUUHD.
Note. M — male, f— female.

He BbIsIBIeHO. Hu Y OAHOTO U3 NallMCHTOB B ITOCJICOIICpa-
IIMOHHOM IIE€EPHUOIAEC HE 3&(1)I/IKCI/IpOBaHO THOMHO-BOCITAJIN-
TEIbHBIX OCJIOXKHEHUM. CBOZ[HBIC JaHHBIC YKa3aHbI B Tab-
JIMILIC.

KIIMHNYECKWE ITPUMEPDI

Ilayuenm No 6: 33 200a. Juaznos: eHympumoseoeas
onyxons npasoii 100Hoil doau. IIpogedena onepayus: Kpanu-
omomusi 8 npaeoil A00HOI obaacmu, MUKpPOXUpypeuveckKoe
yoanenue onyxoau. Ha uMPT eviseren ocmamounsiil gpae-
MeHM Onyxoau no 3a0Heil cmenKe NOA0CMU YOAAeHHOU ONYX0-
au (puc. 1). Ilocae uccaedosanus 6vinoaHeHo 00NOAHUMENbHOEe
yoaneHue ocmamo4Hol onyxonegoil mkanu. lucmonoeuue-
ckoe 3aknouenue: acmpoyumoma, WHO grade 2. Ha koum-
poavroit MPT ocmamounoii onyxoau nem. Obuee epems
ckanupoganus — 51 muH.

Hlayuenm No 3: 61 200. uazno3: 8Hympumo3eo8as ony-
X046 N1e60ii 100HOU doau. Bo eépems onepayuu 6binoAHeHA
uMPT (puc. 2): sbiseaensbl ocmamoutble gpasmenmst Onyxo-
AU 6 obaacmu nepedHUx U 3a0HUX OMOeN08 30Hbl Pe3eKUUL.
B céa3u ¢ smum nposedeno yoansenue ocmasuiuxcs gpae-
Menmos Hoeoobpaszosanus. Ilpu konmpoassom MPT nocne
onepayuu onyxoas yoasena momanvro. lucmonoeuueckoe
3akaoyerue: enuoobaacmoma, WHO grade 4. Bpems ckanu-
posanus — 46 MuH.

Hauuenmra Ne 7: 27 nem. uaenos: 6Hympumo3206as
onyxonw neeoli 106Hol doau. Tlocae smana nepsuuroil pezex-

yuu onyxonu evinoarero uMPT (puc. 3): 6uonbl ocmamoutbie
@paemenmol ONYX04U NO CMEHKAM Pe3eKYUOHHOI NOAOCTU.
IIposedena donosnumenvHas peseKyus 6vlA6AeHHOU Nocae
UHMPANepayUoHH020 CKAHUPOBAHUS NAMOA0UHECKOL MKa-
Hu. Ha konmpoavrnom nocaeonepavyuonnom MPT ocmamou-
HOll onyxonegoli mkanu Hem. lucmonoeuueckoe 3aKaroueHue:
acmpouumoma, IDH-mymaumnas, WHO grade 3. Unmpao-
nepayuoHHoe CKanuposanue — 38 MuH.

OBCYXJIEHUE

HeynoBieTBOPEHHOCTb XMPYPIroB paaiuKalbHOCTbIO
MPOBEAEHHOU orepalyu B Clyyae UCIOJIb30BAHUS CTaH-
MapTHBIX METOAWUK 3aCTaBJISIET MCKATh HOBbIE MOJAXO/IbI
K MHTPAOIIepallMOHHOMY KOHTPOITI0. ONMH M3 TAKUX MHO-
roo0elarIIKX MOAX0A0B — UCIIOJIb30BAaHME UHTpaAoIiepa-
LUOHHOU HelipoBusyanu3auuu. [1epBoii momoOHO METO-
NUKOU OBbLIO MCIOJIb30BaHUE CTAlIMOHAPHBIX, a 3aTeM
MOOUMJIBbHBIX KOMIBbIOTEPHBIX TOMOTpadoB. [1o Mepe paz-
BUTHUS TeXHOJIOTUI nHTpaonepaunoHHas KT n3-3a kaue-
CTBa M300paXeHUs MepecTaia yaOBIETBOPATh 3alpocaM
HEeNpOXUpypros, Ha cMeHy Tpuiiu anmapatel MPT. OmHo
M3 TIEPBBIX COOOIIEHNI — MHTPAOIePallMOHHOE UCITOJb-
30BaHMe OTKpbITOro ammapata MPT MomrHocteio 0,2 T
B 1998 . [7].

Brnepseie M. Lacroix u coaBt. (2001) BBeIM TTIOHSITHE
MaKCUMaJIbHO# cterreHn peseknuu EOR (ot anmi. maxi-
mum extent of resection). B mcciaemoBannu (Koropra
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LA

Puc. 1. MPT 20106H020 mo3ea (nayuenm Ne 6). Akcuanvhoie cpesbl, pexcum ckanuposanus T2 6e3 Konmpacmmoeo ycuaenus: a — 0o onepayuu, ougpghpysnas
BHYMPUMO3208a51 ONYXOAb 8 NPABoil N00HOU done; 6 — 80 épems onepayuu, Haauvue 0CMAamo4Ho20 PpazmeHma onyxoau no 3a0HeMy KOHMYpY ONyXoau
(cmpeaku); 8 — nocae onepayuu, @viAéAAeMblil panee gpaemenm yoaieH

Fig. 1. Brain MRI (Patient no. 6). Axial T2 non-contrast images: a — preoperative MRI with diffuse intrinsic frontal lobe tumor; 6 — intraoperative images
with residual tumor (arrowheads); 6 — postoperative MRI, no signs of residual tumor mass after additional resection

Puc. 2. MPT 201061020 mo3ea (nayuenm No 3). Akxcuanshbie cpesvl, pexcum ckanuposanus T1 ¢ konmpacmusim ycunenuem: a — 00 onepayuu, 6Hympumo3s-
208as1 ONYX01b 6 Ne601i N00HOU doae, UHMEHCUBHO HAKANAUBAIOWAs KOHMPACMHOe elecmeo; 6 — 80 8pemMs onepayuu, Haauvue Heboavbuio2o paemenma
0NyX0Aau no MeOUANbHOMY KOHMYPY OnYXoau (cmpeaka); 8 — nocae onepayuu, 8viaeaaemblii paree gpazmenm yoaieH

Fig. 2. Brain MRI (Patient no. 3). Axial T contrast-enhanced images: a — preoperative MRI, high-grade frontal lobe tumor; 6 — intraoperative scan, residual
tumor (arrowhead); 6 — postoperative MRI, no signs of tumor after additional resection

Puc. 3. MPT 201061020 mo3ea (nayuenm Ne 7). Akcuanvhvie cpesol, pexcum ckanuposanus T2 6e3 Konmpacmmoeo ycuaenus: a — 0o onepayuu, ougpgpyznas
BHYMPUMO3208a51 ONYXO0Ab 8 1€60lL N100HOU doae; 6 — 80 8peMsi ONepayul, OCMAMo4HbLL ppazmenm onyxoau no nepedHemy KOHmypy onyxoau (Cmpeixku);
6 — nocie onepayulu, 8biA8AEHHbII parnee gpasmenm yoaneH

Fig. 1. Brain MRI (Patient 7). Axial T2 non-contrast images: a — preoperative scan, frontal lobe tumor in premotor area; 6 — intraoperative MRI, residual
tumor in anterior aspect of resection cavity (arrowheads); 6 — postoperative MRI with no signs of tumor after additional resection
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u3 416 mauuMeHTOB ¢ TMCTOJIOIMYECKHU MTOATBEPXKACHHOM
[JIMOOJIACTOMOI M Pe3eKIMe OITYXOJIN) IPUIIUIA K BEIBO-
ny, 4To ypajeHue 89 % u Gojiee OT UCXOAHOro oObeMa
OITyXOJI — HEOOXOIMMOE YCIOBUE 3HAYUTEILHOTO YBEIIH -
YEHMS BBDKMBAEMOCTH, a pe3ekuus 98 % obbema — 3Ha-
YUTETbHBI HE3aBUCUMBINA TIPEINUKTOP BBLKMBAEMOCTH
B MHOTOMEPHOM aHajin3e TaHHBIX. bbuta ycTaHOBIIeHA
HOBAasI KOHIICIIIINS: YeM OOJIbIe 00beM pe3elIMPOBAHHOM
OITyXOJIEBO¥ MAacCCHI, TeM JIy4Ille IPOTHO3 y MAIlMeHTOB
¢ riuobmactoMoit [8]. IMosgBneHne naHHO KOHLETIAN
CTUMYJIMPOBAJIO aKTUBHBIC MCCIIEIOBAHUS M IIPUBEIIO
K ITyOJIUKAIIMK JaHHBIX, IEMOHCTPUPYIOIINX aHAJTOTHI-
HYIO B3aMOCBSI3b MEXIY CTEIICHBIO PE3eKIINN, 00 BEMOM
OCTaTOYHOI OITyX0JIeBO# TKAaHW M BBLDKMBAEMOCTHIO TTAIIM-
eHToB [9—12].

IIpencraBneHue xupypra o paiuKaIbHOCTU PE3EKIINA
OITyXOJIM MOXET OBITh OIMMOOYHBIM, YTO OTPUIIATEIHHO
BIMSIET HA MCXOMBI JICUCHUS NPU HATUIUM OCTATOTHOM
onyxonu [4]. B Hamrem nccnegoBanu UMPT BeImmoHSI-
JIOCh TTOCJIE TOCTYDKEHHSI, TT0 MHEHHIO XAPYpPra, TOTATEHOTO
yIaJIeHUS OIyXOJIi. PamnKaIbHOCTE IEPBUIHON PE3eKIINH
Mpu 3ToM cocTaBwiia 84,2 %, a ocTaTOYHAs OITyXoJieBast
TKaHb pa3JIMYHOro o0beMa BoisiBieHa y Becex 9 (100 %) na-
reHTOB. BeceM GONBHBIM MCCIIEMyeMOM TPYIIIBI BBITION-
HEeHa JOTOJTHUTEIbHAS Pe3eKIIUsI OCTaTOUYHBIX (DparMeH-
TOB OITYXOJIM, YTO MOBBICHJIO UTOTOBYIO PaINKaIbHOCTD
pesexuuu 10 99,8 %.

[lepBbIit KOMWUYECTBEHHBIM MeTaaHAIN3, YCTAHOBUB-
I B3aUMOCBSA3b PaINKaIbHOCTH PE3eKIINH C BEIKMBA-
€MOCTBIO Yy MAIIMeHTOB C TIIMO0JIACTOMOM, OMyOJIMKOBaH
T.J. Brown u coasr. (2016) [13]. AHanu3 yuutsiBan 37 pa-
00T, ony0IMKOBaHHbIX ¢ stHBaps 1996 mo nexabps 20151,
M TI0KA3aJ1, YTO TOJTHAST PE3EKIINSI TTOBBIIIAET BEPOSITHOCTD
1-eTHelt BbKMBaeMocTu Ha 61 % 110 cpaBHEHMIO C CyO-
TOTAJILHOM pe3eKuueil, 2-JIeTHEeHl BBIKUBAEMOCTH —
Ha 19 %, BbLXMBaeMOCTH 6€3 IIPOrpecCUpOBaHMUsI ITPOLIEC-
ca B TeueHue 12 mec — Ha 51 % [13]. UccaenoBaTenu
MMPUIILIA K BBIBOAAM, YTO IJIsI TIMOM HM3KO# CTeTeHU
3JI0KAYECTBEHHOCTH TIPH YBEJIMUCHUN 00beMa pe3eKIINUH,
IIOMMMO YBEJIMYCHUSI TIPOIOJKUTEIBHOCTH BEIKMBAEMO-
CTH, 3HAYUTEILHO YMEHBIIIACTCS BEPOSITHOCTD PELIMINBA
(8 1,5 paza) unm Manurauzanuu [14—16]. D1o oueHb Baxk-
HO, TaK KaK OCTaTOYHOE BEIIeCTBO OITyXOJIH IIpeTepIieBa-
€T TIOCTEIICHHYIO IeTeHepalnio B HU3KoauGepeHIMpo-
BaHHYIO aCTPOIIMTOMY, UYTO B UTOT€ 3HAYMTEJIEHO CHIKAET
OXHUIaeMYyI0 IMPOAOJIKUTEILHOCTD XXIU3HHU ITallieHTA.

B Hacrosimiee BpeMst cTaHZapTOM ITOCICOTIEPAIIOH -
HOTO KOHTPOJIS PAAUKATBHOCTU YAAJIEHUS TJIMOM CUUTAIOT
KT uiu MPT (nipoBeieHHbIE ¢ KOHTPACTHBIM YCUJIEHUEM
WIn 6e3 Hero), BRIIIOJIHEHHBIE B CPOK OT 24 10 72 4 mociie
omrepaumu [1, 3, 17]. Takue cpoKu CBSI3aHBI C TIOSABICHUEM
B OoJiee TO3MHEE BpeMsI ITOCJIe OTepaii PEaKTUBHBIX
0YaroB HAKOIUJICHWSI KOHTPACTHOTO BEIIeCTBa, HE COOT-
BETCTBYIOIIMX OITYXOJIEBBIM M3MEHEHMSIM, JaXKe IPU KC-
ITOJTb30BAaHNY BBHICOKOTIOJIBHBIX CKAHEPOB YaCTOTa TaKMX
u3MeHeHuit Mmoxet gocturatb 30 % [17]. BeimonHeHue
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UMPT no3BossieT cBECTU K MUHMMYMY KOJIMYECTBO T1O-
JIOOHBIX JIOKHOIMO3UTUBHBIX 04aros [17]. MeToauka mpo-
BeneHuss UMPT B CBSI3M ¢ MEHBILIUM KOJIMYECTBOM apTe-
(akToB mpeBocxomut nocaeoneparrnonHoe MPT B yactu
oIpeesIeHUS PATUKATBHOCTH PEe3eKIINK OIyXon. Pa3Hum-
11a MOXET COCTaBJISATh OT 22,7 % mpu onepauusix Ha OITy-
XOJISIX, HaKaIJMBaIOIINX KOHTPACTHOE BEIIECTBO,
10 37,5 %, ecnu OmMyXxoJjib He MMeJia KOHTPACT-TIO3UTUB-
HBIX (pparmeHTOB [17].

WNurpaonepaumonnoe MPT 1o3BosseT OLeHUTh Ha-
JINYKE OCTATOYHOI OITyXOJIEBOII TKAHM B MOMEHT CaMOM
oIrepaliii, KOTa XUPYPT eIle MOXET U3MECHUTDb TaKTUKY
OIepaI M CEJIEKTUBHO YIAINTH OCTAaTOYHBIE (DparMEeHTHI
onyxoiu [6]. TTpu ucronszoBanu uUMPT ponoiHuTe I HAST
pe3eKliysl BBITOIHSIETCS HAMHOro Yaiie — 10 70 % ciyyaeB
[4, 6, 18]. DD deKTUBHOCTS METOAMKY JOKA3aHA ITPY PaH-
JTIOMU3UPOBAHHOM HCCJIEA0BAaHUM, OTHOCsIIEeMcs K I kiac-
Cy loKa3aTeJbHOCTU: Tpymniia nauueHToB ¢ UMPT umena
GOJIBILYIO paqUKATbHOCTD OIIEPALIHU 1 CBS3aHHYIO C 3TUM
GOJIBIIYIO MPOIOKUTENBHOCTD KU3HU 110 CPABHEHUIO
C TManeHTaM1, KOTOPBIM ITPOBOAMIACH CTAaHIAPTHASI pe-
3eKLMS ¢ HelipoHaBurauyeii [6]. JlonoaHuTeIbHast pe3eK-
usl BeInoMHsu1ach nocie 70 % ciaydaeB MpUMEHEHUs
UMPT, cpenHuii 06beM OCTaTOYHON OMYXOJU COCTaBWJI
3,16 £ 0,38 cm®. BinusiHue onbiTa XMpypra Ha o0beM OCTa-
TOYHOM OITyXOJIM WY YaCTOTY ITOBTOPHOM PE3eKIINH ITOCIe
UMPT He BoIgBIIeHO. OCTaTOYHBII 00BEM OITYXOJIHM Yallle
BCTPEYaJsICs TP OIYXOJSIX OOJBIIOTO pa3Mepa, BEICOKO-
muddepenmpoBaHHbIX roMax (Grade 1—2) 11 ommyXoJisax
B GYHKIIMOHAJBHO 3HAYMMBIX 30Hax [4, 5].

B npocniektuBHOM HccienoBaHn 3 GEeKTUBHOCTH
metomuku UMPT mipu pesexnum oM T. Finck u coaBT.
(2020) ycTaHOBMIIM, YTO TIPU MCTIOJIF30BAHNH MHTPAOIIC-
PaIMOHHON BU3YaIU3aliN PAINKaIbHOCTD YIAJICHUS OITy-
XOJIeN 3HAYUTENIBHO YBEeIUYMBaeTcs — ¢ 76 1o 96 % [19],
Mo JaHHBIM ucciegoBaHus M.A. Hatiboglu u coaBt, —
¢ 83 10 98 % [7]. IIpu oueHke 3(pHeKTUBHOCTU UCIIOJIb-
3o0BaHuga UMPT y manmeHTOB ¢ TTMOMaMU PeIeBOIt 30HEBI
J. Zhang 1 coaBT. OTMETHJIN YBEeJIMYEHUE O0BeMa PE3eKLIUU
¢ 89,8 10 95,5 %, COOTBETCTBEHHOE YBEJIMYEHUE ITPOIOJI-
KUTEIbHOCTH Ge3peiMAMBHOrO repuoaa B 2 paza — ¢ 6,6
1o 12,5 mecsmeB (MI3MEHEHUS CTATUCTUIECKU 3HAYMMBI)
[18]. B pabote T. Finck 1 coaBT. ocTaTouHast TKaHb OITyX0-
s ipu ipoBeneH UM PT BrisiBiena B 34,8 % ciydaes,
IoJIHas pe3eKiyst mpoBeaeHa 45,2 % nauueHTos, y 20 % 6oiib-
HBIX OCTaTOYHBIN (DparMEHT OITyXOJIM OCTaBJICH HAMEPEH-
HO, TaK KaK pacIiojiarajicsi B 00acTi ¢pyHKIIMOHATbHOM
30HBI [19].

B Hacrostee BpeMsi B XMPYpIryM IJIMOM BBIIEIISTIOT 2 OC-
HOBHBIX HallpaBJIeHUs1, KOTOPbIE UIYT pyKa 00 pyKy: CTpeM-
JIEHUE K TIOBBILICHMUIO PaIMKaJbHOCTU BMEIIATEIbCTBA
¥ coxpaHeHHe (PYHKIIMOHATIBHOTO CTaTyca. «30JI0TOi CTaH-
IapT», OTBEYAIOIINIA 3a COXpaHEHNE HEBPOJOTHMIECKOTO
craTtyca, — HEpOMOHHMTOPHWHT B Pa3JIMYHBIX €T0 BapHAaIIH-
SIX; 3a TIOBBIIIICHUE PAIUKAIBHOCTY OITepalliid — METOMUKHU
MeTaboIMYecKon U 0e3paMHOI HEMpOHABUTALIAN.
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BespamHas HelipoHaBUTAIIMS OcTaeTCs MatoaddeK-
TUBHOI1 B CJTydae BIPaKEHHOT'O CMEIIICHMS MO3Ta, CBSI3aH-
HOTO C XMPYPTUYECKOM MaHUTTYJISILAEH, acIApaLMen JIn-
KBOpa WM OoTeKoM Mmo3ra. Metonuka uMPT nuiieHa
TaKOT0 HeIOCTaTKa, TaK KaK XMPYPT BUIUT N300paKeHNe
B peaJibHOM BpemeHu [20].

C konma 1990-x rogoB B HEMPOXUPYPIUIECKYIO TIpaK-
THUKY TIPUIIUIA MeTaOOIMIecKasi HAaBUTAIIUS C UCITOIh30Ba-
HHUEM S-aMHUHOJIEBYJIMHOBOM KUCIOTHI (5-AJIA), mponyk-
THI METabO0IM3Ma KOTOPOI CEJICKTUBHO HAKATUIMBAIOTCS
B OITyXOJICBBIX KJIETKAX 1 BEI3BIBAIOT CBEUCHHE IIPH O0JIy-
yeHUN B Tonyoom cBete (5-AJIA-PH). B meraananuse,
ITOCBSIIICHHOM CPaBHUTEJIBHON OIIEHKE pamlnKaJIbHOCTH
yIaJeHUsI OITyXOJIel TOJIOBHOTO MO3Ta, He BEISIBJIICHO TIpe-
WMYIIECTB UCITOJIb30BaHMSI METAa0OIMISCKON HaBUTAIINT
o cpaBHeHUIO ¢ UMPT [2]. [1pn KoMOMHALIM 3TUX Me-
TOIOB JOCTHUTAJaCh MaKCHMaJIbHasi OHKOJIOTHYEeCKasl pa-
IUKAJIBHOCTD, KOTOpasi 3HAUYMTEILHO ITPEBOCXOAMIIA (-
(GeKTUBHOCTh OOBIYHOM HelipoHaBuranuu [2]. CunbHag
cropoHa 5-AJIA — nyuliiast YyBCTBUTEIbHOCTD 30HbI OITy-
XOJIEBOM MHMWIBTPALINI, a TAKKE MEHBIIAsl CTOMMOCTh
uccienosannsd. OqHako 5-AJIA HakaruIMBaeTCd HE BO BCEX
OITyXOJISIX, TaK YTO MCIIOJIb30BAaHME €€ OTPAHMICHO (TOJIb-
K0 20 % BbicokoaupbepeHIMPOBAHHBIX TIMOM HaKATLIU -
BatoT 5-AJIA) [2].

IIpu ynanenun BeicokoangdepeHIMPOBaHHBIX OITy-
xozeit (Grade 1, 2) 9acTo TPyIHO OIPENEIUTH BU3YaTbHYIO
TPaHUILLy PAaCIIPOCTPAHEHUSI OITyXOJIM ¥ 30HBI MHWIBTPa-
. CTaHgapTHBIE METOIUKHM KOHTPOJIS (OCMOTp 4epes
OITepallMOHHBINT MUKPOCKOII TIpU OEJIOM CBETe, YIbTpas-
BYKOBOE€ CKaHMPOBaHME MJIN MeTa0OIMIecKasi HaBUTALIMST
MPU OTCYTCTBUM HaKoOIIeHUs S-AJIA) MOTYT HE 1aTh HYX-
Hoit nHpopManyu. B aTom cirydae mpoBoauTh nuddepeH-
IMAJIbHYI0 TUaTHOCTUKY MO3BOJISIET MCITOJIb30BaHUE Ha
BBICOKOITOJIbHBIX allllapaTax JIOIMOJHUTEIBHBIX MOCIEI0-
BateabHocTet UMPT, Kk HUM oTHOCcsTCs:: DWI, PWI (1iep-
¢ysmonHo-B3BemeHHas MPT), MP-criekrpockornust [20].

Omnako M PT uMeeT u citabbie CTOPOHEBI: VIJTMHEHNE
BpEeMEHM OIlepaIiii, HeOOXOIMMOCTh 3aKYITKH TOPOTOCTO-
s11ero obopyaoBaHus, HAIMYKME apTedaKkToB, KOTOPbIE
MOTYT UMUTHPOBATh OCTATOYHYIO OITYXOJIb MU CKPHITH
ouaru uHdpapkra [4, 17, 21].

CJI0XHOCTh B OIleHKE MOCTKOHTpAcTHHIX T1-B3Be-
LIIEHHBIX N300paxeHuit, moaydyeHHbIx Ipu UMPT, cocto-
AT B pa3BeACHUN MEXIy M3MEHEHUSIMU, BHI3BAHHBIMU
XUPYPrUIECKUMH MaHUITYJISIIIASIMK WA OCTaTOYHOM TKa-
HbIO ontyxouu [7]. UMeHHO mo3ToMy liejiecooOpa3Ho Ie-
PEXOAUTH OT Pe3eKLMHU K BoinosHeHU0 UM PT nociie Tia-
TeJIbHOTO TemMocTa3a. O4eHb BaXXHO, YTOOBI B ITOJOCTHU
VIAJICHHON OIyXOJIM He OBLJIO CTYCTKOB KPOBH WUJIM TEMO-
cratuka [7].

MuHuManbHasI OCTaTOYHAsI 30Ha HAKOIICHUS KOH-
TpacTa IO CTeHKaM pPEe3eKIIMOHHON IOJIOCTH He BCerma
COOTBETCTBYET OCTaTOUYHOM omyxonu. [Ipm mcmomb3o-
BaHWU THCTOJIOTMYCCKON BepU(HUKALIMN JOKA3aHO, 9TO
MMOmMOOHBIE 30HBI MOTYT BO3HMKATh MOCJIE BHITCKAHMUS
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KOHTPACTHOTO BEIIECTBAa M3 MEJIKUX COCYIOB B IOJIOCTH
yaajaeHHOM omyxonu [7].

Campble yacTble apTedakThl Tpu TpoBeaeHu UMPT —
HOBBIC 30HBI HAKOIUICHUSI KOHTPACTHOTO BeIEeCTBa,
HE CBSI3aHHBIC C OIYXOJIbIO, MJI 30HBI HOBOI THIIEPUH-
TeHCUBHOCTU Ha T-2-B3BellleHHBIX N300paxkeHUsIX. Takue
W3MEHEHMS Ha3bIBAaIOT PEAKTUBHBIMU: OHU CBSI3aHBI C Pe-
aKIIMei Mo3ra Ha XUPyPrUIeCKYIo TPaBMy U IIPOTEKaHNEM
KOHTPACTHOTO BEIIEeCTBA M3 COCYIOB B 30HE PE3CKIINU
W3-3a HapYIIeHMS ITPOHUIIAEMOCTH reMaTOSHIIe(haTmdec-
Koro Oapwepa [4, 5, 17, 22]. Ucnionb3oBaHue METOINKU
IMHAMUYIECKOTO KOHTPACTUPOBAHMS TTO3BOJISIET TOCTOBEP-
HO OTJIMYUTH PeaKTUBHBIC TTOCICONePAIIOHHbBIC N3MEHE-
HUS OT OCTaTOYHOM TKaHM ormyxoi [22]. OgHako, 1o JaH-
HBIM HEKOTOPBIX MCCIIeIOBaTe/Ieii, MCIIOIb30BaHNE TaK
Ha3BIBaeMBbIX ITOCIIeI0BATEIFHOCTEH YepHOit KpoBH (black
blood sequences) O3BOJISICT TOPa3a0 JYYIIle OLICHUTH Ta-
K€ TICPEeXOIHBIC 30HBI B CBSI3M C HEKOTOPBIMU YHUKAJTb-
HBIMH OCOOCHHOCTSIMI, BOSHUKAIOIIINMU IIPH ITPOBEACHUN
uMPT [19]. Takue criermmududecKkre IpodJeMbl — 30HBI
9KCTpaBa3allii KOHTpAcTa, 00JIacTh 00pa30BaHUS CTYCT-
KOB Kposu [19].

B paGore M. Knauth u coast. (1999) [23] BblaeeHO
4 TUTIa NI3BMEHEHMIA, CBSI3aHHBIX C XUPYPTUUSCKUMH MaHM -
nyasuusmu npu niposegeHnd uMPT B pexxume T1-B3Be-
IIeHHBIX M300paxkeHW# ¢ KOHTPACTUPOBAHWEM, TaKUe
M3MEHEHUsI MOTYT OBITh BBISIBIIEHBI ¢ YacToToi 10 100 %
ciayvaeB. KapauHaIbHBINM UX IPU3HAK — OTCYTCTBHUE TIO-
MOOHBIX MI3BMEHECHUI Ha TTOCTKOHTPACTHBIX CEPUSIX, TIOJTY-
YeHHBIX IO OIlepalli, YTO OOYCIIOBJICHO peaKIUCH
Ha orepanuio. Takumu apreakTaMy HAKOTUICHUST KOH-
TpacTa MOTYT OBITh: 000JIOYKM MO3Ta, COCYINCTHIC CILIC-
TEHUS XEJTyIOYKOB, Kpail 30HBI PE3eKIINN, TTapeHXNMa-
TO3HOE HAaKOIUICHHWE B HEIOCPEACTBEHHON OJIM30CTHU
OT 00JIACTH YHaJICHUsI OITyXOJIM, BCTPEYAIOTCS OHHM COOT-
BerctBeHHo B 100, 13,7, 80,4, 9,8 % cny4aes. JlenTtome-
HUHTEAJbHBIM MAaTTepPH XapaKTepH3YyeTCs JIMHEWHBIMU
30HAMM CKOILIEHUS IapaMarHetrka, scrpedaercsiy 100 %
MAIMEeHTOB yXe IPH TTIePBOM CKaHMPOBAaHWU U HE MCHSI-
ercst B xone UMPT, ipu npoBegeHun MPT B nmocneomne-
PallMOHHOM TEPHOAEC CTAHOBUTCS WHTCHCHUBHEE WU
ocTaeTcs 6e3 M3MEHEeHUI. YCUIeHHOEe KOHTPAaCTUPOBaHUE
JKeJTyIOYKOBHIX CIUIETEHUI HAa CTOPOHE OTepallNi BBISIB-
jgeHo y 13,7 % nauueHTOB (Y BCEX Xeymo4yeK BO BpeMsi
oIrepalii OBIT BCKPHIT); MOKAa3aHO, YTO C TEYCHUEM Bpe-
MEHU MHTEHCUBHOCTh M3MECHEHMI HE MEHSICTCS UJIU YCH -
nuaetcs. Y 80,4 % 6oJbHBIX OTMEYEHO JIMHEIHOE YCUIe-
HHUE KpaeB PEe3eKIMOHHON IOJOCTH WM TOBHIIICHUE
CHUTHAJIa OT XXKMIKOCTH B HEil; MpK CKAaHUPOBAHUM B TTOCTIC-
OIEpPAallMOHHOM IIepHOoAe TaKhe M3MEHECHMS MCcUe3an
WM CTAHOBWIMCH MeHee BhIpaxkeHHbIMU. B 9,8 % ciyua-
©B BBISIBJICHBI ITAPEHXMMATO3HbIC 30HBI HAKOTUICHHS KOH-
TpacTa, pacIioj0XeHHBIC B HEIIOCPEICTBEHHOM OJIM30CTH
OT 30HBI PE3eKIINK, OHN HE MEHSIIOTCS C TeUCHEM BpEMEHU
¥ 'y OOJIBIIMHCTBA MAIleHTOB OBLIN CBSI3aHBI C 001aCTSIMU
3JIEKTPOKOATYJISIIIAM; Ha TTOCICONePAIlMOHHBIX CEPUIX
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Takne U3MEHEeHMS 1100 He BUIHEI, TMOO MeHee BHIpa-
KeHbI [23].

KoHTpacTHOE BeIlecTBO Ha OCHOBE TamOJUHUSI, WC-
noJib3yemoe wisi mposeneHust UMPT, MoxxeT uMeTh Heli-
POTOKCHYHBIC CBOICTBA. Y HEOOIBIIIOTO YKCIIA TTallieH-
TOB, y KOTOopbIXx HA UM PT BhIsIBIIEHO cyDapaxHOUAAIbHOE
CKOITJIEHHEe KOHTpacTa WJIM CKOIUIEHWE KOHTpacTa B pe-
3eKIIMOHHOM T0JIOCTH, Ha0IIoOaIach TTOBBIIIICHHAS YaCTOTa
GOKaTBHBIX CYIOPOT 1 SIMMJICITHYECKOTO CTaTyca. ¥ BceX
OOJIBHBIX M3 3TOU TPYIIILI XUPYPTH OTMEYATH TTOBBIIIICH-
HOe KpOBOCHAOXEHME OITyXOJU M TTPOOJIEMBI B JOCTHXKE -
HUM TeMocTa3sa [24].

OcHoBHag 1eap UMPT — BBISIBIIEHUE OCTATOYHOU
TKaHM OITyXOJIU. B Xvpyprum KOHTpacT-ITO3UTUBHBIX OITY-
XOJIel MBI oOpalllacM BHUMaHNE Ha 30HY HapyIICHUSI 1ie-
JIOCTHOCTH TeMaTo3HIIe(haTnIecKoro baprepa — 001acTh
HaKOIICHMUSI KOHTPACcTa Ha CTaHAapTHEIX T 1-B3BEIICHHBIX
n300pakeHUAX. Bce MeTOMMKM MOTydeHMST M300pakKeHUS
B 3TOM CJTy4ae TOJIKHBI OBITh HAIIPABJICHBI HA YIyJIICHUE
BBISIBJICHUSI UIMEHHO 3T0# 30HHI [ 19]. HecMmoTpst Ha coBep-
meHcTBoBaHMe MeTonuK MPT, mmmpokoro pacrpocTtpaHe-
HUs B Mupe u Poccuu oHM emie He MOTyYMIM, ONHA
W3 TIPUYMH — BBICOKAsI CTOUMOCTD 000PYIOBaHMSI.

ITo cpaBHEHMIO ¢ HM3KOMOJBHBIMU CUCTEMaMHU TSI
nMPT BbICOKOTIONBHBIC TOMOTPahbl UMEIOT PSII BaXKHBIX
MIPENMYIIECTB: JyJlllee KauyeCTBO M300pakeHNSI M OTHO-
LIeHUE «CUTHAI—IIIyM» — JIydlliee oToOpaxkeHue nepudo-
KaJIbHOM 30HBI MHMWIBTPALINM, BO3MOXKHOCTD ITPOBEIC-
HUS TpakTorpadum n pyHkumoHanbHoit MPT, MeHbIlIee
BpeMsI CKaHMPOBaHYSI, JIyqIIIee IIPOCTPAaHCTBEHHOE pa3pe-
menwue [18, 20].

Hcnonb3zoBanne UM PT MoXeT MoMOYb IMarHOCTUPO-
BaTh Pa3IMIHBIC OCITOXHEHUS (KPOBOUIUSIHUS, OKKITIO-
31SI TUKBOPOIIPOBOMSIINX MyTei) BO BpeMsI OIepalliu
¥ COOTBETCTBEHHO OMAarHOCTUKE MEHSITh TAKTHKY OTIepa-
mu [20].

OtnenpHasT TeMa WCCIETOBAaHUN — OE30ITaCHOCTh
npu nposeneHur UM PT. B cBs13u ¢ yBenmyeHeM o0beMa
PE3CKIINN MOXET YBEJIMIMBATHCS U PUCK OCIIOKHEHMIA.
ITo manabM S. Voglis 1 coaBT. (2021), Ipu TIpoBeACHNHT
JIOIMOJIHUTENIbHON pe3ekuuu mnocie uMPT oTrMmeuaercst
CTaTUCTUICCKU 3HAYMMOE YBEeJIMUEHIE 00beMa HIIeMUYe-
ckux nusmeHenui (ot 0,4 no 3 cm?, mo manHeiM DWI) Bo-
KPYT 30HBI PE3eKIINH, IIPY 3TOM BJIMSITHUS Ha YBEIMICHUE
YaCTOThl HEBPOJIOTUYECKOTO AeDULINTA HE YCTAHOBJIEHO
[25]. Camo mo cebe ucmonbp3oBaHue MeTOOMKU UMPT
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M TIPOBEICHYE TTOCTICIYIONISH TOTIOTHUTETFHOMN Pe3eKITNH,
110 JTAaHHBIM MHOTHMX aBTOPOB, HE CBA3aHO ¢ HapacTaHUEM
HEBPOJIOTMYECKOTO MeUIInTa, Jaxke IMPHU XUPYPTHISCKOM
BMEIIATEILCTBE B (DYHKUMOHAJIBLHO 3HAYMMBIX 30HaX [4,
6, 7, 18]. OnHO U3 MOTEHIMATBHBIX ITPEUMYIIECTB IIPOBE-
nenust uMPT — panHee pacrio3HaBaHUe CrieIU(PUISCKUX
OCJIOXXHEHMI, HAIIpUMEP UIIEMHUU WA KPOBOU3ITUSHUS
B 30HE pe3eKIINHY WM Ha yraieHun oT Hee [20].

Hpyras mpob6iemMa, BOZHUKAOIIAS IIPY ITPOBEACHUHT
nMPT, — uHTpaomepaMOHHBIN HelipodM3MoI0THUECKUIA
moHutopuHT (MOM). Metomnka MOM c ycriexom mpu-
MEHSICTCS TIPH YIAJCHUU Pa3IMYHBIX HOBOOOPAa30BaHUI
ITHC, 1103B0JI51s1 TIOBBICUTD O€30I1TaCHOCTD BMEIIIATEILCTBA
¥ YBEJIMYUTD €T0 pagvKaabHOCTh [26]. U3BecTHBIN 3 dekT
HarpeBaHusl MeTajljia Mpu nposeneHun MP-ckanuposa-
HUSI 9acTO HeIpeacKasyeM IJIST pa3sIUdHbIX YCTPOMCTB.
OdunmanbHO 0m00peHHBIX 1 TIpoBeneHnss MPT mon-
KOXHBIX 3JICKTPOIOB HET, ITO3TOMY BO MHOTHUX KJIMHUKAX
YIAJISIOT 3JIEKTPOIHI TTepern mpoBeaeHreM nMPT ¢ mocire-
IyIollel UxX peuMIutaHTanueii. OgHako JaHHBIM TTOAXO.I
YBEJIMYMBACT BpeMsI OIlepallii, CO3MaeT yrpo3y KOHTa-
MHWHAIMU CTePUJILHOIO MPOCTpaHCTBA. B mccnemoBanmm
0e30MacHOCTH TIPUMEHEHUSI OOBIYHBIX CYOIepMasIbHBIX
3JIEKTPOIOB, NUCIOJB3yeMbIX it MMIOM, BBISIBIIIO MUHM-
MaJbHOE HarpeBaHUe TKAH! B 00IaCTH CTOSTHUST TIOMKOKHBIX
3JICKTPOIOB, CJICI0BATEIEHO, OHU MOTYT 0€30ITaCHO UCITOJThb-
30Batbcsi ¢ UMPT — npu ycioBUM HaX0XIEHUS 3JIEKTPOIOB
BHE CKaHUPYIOIIEH KaTYIIIKH, COTJIacHsI ITAIlMeHTa 1 0Io0pe-
HUS JIOKQJTbHOTO STHYECKOTO KOMUTETA. DIIEKTPOIBI M3 HPH-
IIVIST ¥ TUTATHHBI BBI3BIBAIOT MEHBIIIE apTe(haKTOB M MEHEBIIICE
HarpeBaHMe B 00J1aCTH MX ITOCTAHOBKM [26].

SAK/ITFOYEHME

BreuaTieHne xupypra o paguKaJIbHOCTH YIAICHMUS
OITYXOJI MOXKET OBITh OIITMOOYHBIM, 3TO IIPUBOIUT TOJIBKO
K YaCTUYHOMY €€ YIaJIeHUIO, 9YTO HETaTUBHO BJIMSIECT Ha MC-
XOIBI JICUCHUST Y TIPOIOKUTEIFHOCTD KU3HM TTAIIMEHTA.
MeTtoanka CKaHUPOBAHUS C ITOMOIIBIO MHTPAOIIepaIy-
OHHOII MarHUTHO-PE30HAHCHO# ToMorpacdnu BO BpeMsI
yIaJeHUs TJIMOM TOJIOBHOTO MO3Ta TTO3BOJISIET ITOBEICUTh
OHKOJIOTMYECKYIO PaguKaIbHOCTh BMEIIATEeILCTBA Oe3
YBEJIMYCHMS PUCKOB XUpyprun. [lokazaHo, 9TO Ipr 3TOM
HE BO3HHMKAET OCJIOXHEHUI, CBI3aHHBIX C YBEJIMUCHUEM
MPOIOKUTEILHOCTH OTIepalliil M TPaHCIIOPTUPOBKOM
MalreHTa U3 OTIePallMOHHON B TIPOIIEAYPHYIO MATHUTHO-
pPEe30HAHCHOI TOMOTrpaduu 1 00paTHO.
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PEJJKU CIIVIAM CYITPATEHTOPUAJIBHOM
BHEXEJIVIOYKOBOU AHATTJIACTUYECKOU
DITEHIAMMOMBI. KIIMHUYECKOE HABJTFOJIEHUE
11 OB30P JIUTEPATYPDLI

A.T. I'appuios’- 2, 1. M. Yénymxkun', S.A. Jlareimues', M.B. Poikosa!, T.H. ITanuna’

'DIAY «Hayuonanvhuii meduyunckuil uccaredosamenvckuil uenmp neiipoxupypeuu um. H. H. Bypoenxo» Mun3zdpasa Poccuu;
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2A0 Ipynna komnanuii «Medcu»; Poccus, 123242 Mockea, ya. Kpacnas [lpecus, 16

KoHTaKThI:

Nanun Muxaitnosuy Yénywku danil.chelushkin@gmail.com

3neHpumMombl cocTansioT 1,9 % oT Bcex NepBUYHBIX onyxonei Mo3ra, 3,1 % — oT Bcex muom, 2-9 % — OT BCex Helpo-
3NuTeNUanbHbIX onyxoneil. Mpu6au3nNTeNbHO 0AHA TPETb MHTPAKPAHWANbHBIX INEHAMMOM pPacnonaraeTcs CynpaTeHTopu-
anbHO, U OHW MOTYT BbITb CBA3aHbl ¢ III 1 GOKOBLIMK XenyAouKaMu MO3ra, a MOTYT UMETb Hayano B 6enom BellecTse
Mo3ra 6e3 npAMoi CBA3M C KEeNY[OYKOBOM CUCTEMOW, OTAABNMBAA npunexalwyo kopy. KpaliHe peako BcTpeyaioTcs
3MEHAMMOMbI, PAacTyllue HENOCPEACTBEHHO U3 KOPbI (KOPKOBbIE), MPX 3TOM OHM MONYYAOT KPOBOCHAGXKEHNe U3 Npuse-
awei TBepAoi MO3roBoit 0607104KH.

IneHANMOMbI 3afiHEll YepenHoil AMKM OOHAPYKMUBAIOTCA Yalle BCETo Y feTeil (CpeHuit BO3pacT 6 JIET), CynpaTeHTopuanb-
Hble 3MeHAMMOMBI, KaK MpaBuiI0, MaHUMECTUPYIOT B Gonee cTaplueil BO3PACcTHOM rpynne. Y B3poC/ibix NaLMeHTOB Yalye
BCTpeyaloTcs aHannactTuyeckue aneHgumomsl Grade III.

KnuHuyeckne nposBaeHUs 3KCTPaBEHTPUKYNAPHBIX aHANNACTUYECKMUX INEHAMMOM MOTYT GbITb CAMbIMU Pa3HOOOPA3HbLIMK:
cneundrUyeckux CUMNTOMOB He CYLECTBYeT, NPOABAEHNA 3aBUCAT OT JIOKANN3ALMN U pa3mMepa Onyxonu.
HeiipoBu3yanu3aumoHHas kapTuHa HecneumduyHa: Ha MPT cynpateHTopuanbHble 3neHAMMOMbI B pexkuMe T1 B 60NbLMH-
CTBE CJIy4aeB rUMo- UM U3OMHTEHCUBHLI, B T2-pexuMe — U30- WAWN TUNEPUHTEHCUBHBI, Pa3HOOOPA3HO HakanauealoT
KOHTPaCTHOe BelecTBo.

Mo 06LemMy MHEHUIO, 3NEHAMMOMbI B BONBLIMHCTBE CIYYAEB CYUTAIOTCA HEMHBA3UBHBIMU OMYXONAAMU U BbI3bIBAKOT KINHMU-
YecCKue NposBNeHus 3a cyeT A eKTa nIWHEro 06beMa, AEMOHCTPUPYS YETKYIO FPaHULLY MeXAY OMyX0NeBoi U 3L0POBbI-
MW TKaHAMMW FOJIOBHOTO U CMIMHHOTO MO3ra.

OCHOBHOI# MeTOA NeYyeHNUA INEHAMMOM — XMpYpruyeckas pesekuus onyxonu. MNauuentam ¢ aneHpumomamu Grade II,
C NI0KaNbHbIM PELMANBOM OMYXOAU, UK C IneHaMMomamu Grade III pekomeH[0BaHO KOMOUHMPOBAHHOE NleYEHME: pe3eK-
LMA ONyXoNu € nocnepylolen pagmorepanuen.

B cTatbe npepcTaBneHo KNMHUYECKOe HabMIofieHNe JIeYeHNs NALUEHTKU C CynpaTeHTOPUANbHOI IKCTPABEHTPUKYNAPHOM
aHannactuyeckoi aneHpumomon. C uoHa 2017 r. 6onbHas cTana oTMeyaTb OHEMEHME U MOKaNbiBaHWe B NPaBoil pykKe,
NpaBoi NONOBUHE HUKHEN ryObl, TPYGHOCTU NPY Y3HABAHUM NPEeAMETOB Haollynb. MPT-uccnegosaHue BbifBUA0 06beMHOE
obpasoBaHue N06HO-TeMeHHOW obnacTu cnesa. Onepauus yaaneHus onyxonu nposefeHa 10.10.2017. finarHo3 nocne
OKOHYaTeNbHoIi Guoncuu: aHannactudeckas aneHaumonma Grade III (BO3). B TeyeHue 3 mec nocne onepauuu peumansa
OMyX0NN He 0OHapyXeHo.

Kniouesble cnoBa: onepauua yaaneHua onyxosin, sneHaMMoma, aHanaactu4yeckas, CynpaTteHTopuanbHas, BHEXENYL04KOBas

Ina umtuposanus: laspunos A.T., YénywkuH [.M., Nlateiwes A.A. n ap. Pefkuin cnyyait cynpaTeHTOpManbHON BHEXeNY-
[OYKOBOI aHannacTuyeckoi aneHgumMombl. KnuHudeckoe HabnofeHne u 063op nutepatypsl. Heilpoxupyprus 2022;
24(2):54-61. DOI: 10.17650/1683-3295-2022-24-2-54-61.
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Ependymoma is a brain tumor accounting for 1.9 % of all benign brain tumors and 3.1 % of glial tumors and 2-9 %
of all neuroepithelial tumors. Approximately one third of intracranial ependymal tumors are supratentorial. They
may be attached to the ependymal walls of the III ventricle and lateral ventricles or may be sited in the white
matter without direct connection to the ventricular system pressing the adjacent cortex. In very rare cases epend-
ymomas may lie cortically with blood supply from the dura — so-called “cortical” ependymomas.

Posterior fossa ependymomas are more common in pediatric population with mean age of 6 years, whereas su-
pratentorial ependymomas manifest in adults. In adults Grade III anaplastic ependymomas are most commonly
seen.

These tumors have no specific features and clinical manifestations of extraventricular anaplastic ependymomas
may vary greatly depending on localization and size of the tumor.

Supratentorial anaplastic ependymomas have no specific neuroimaging features either. Tumors are often hypo- and
isointense in T1 and iso- or hyperintense in T2 sequence, Gd-inhancement is variable.

Ependymomas are considered to be non-invasive and to have a strict border with brain tissue thus leading to
clinical manifestations because of mass-effect.

Surgical resection is the main treatment option for ependymoma. Patients with local Grade II tumor recurrence
and patients with Grade III ependymomas should undergo radiotherapy on the tumor resection cavity.

We present a rare case of a supratentorial extraventricular anaplastic ependymoma. A 21-year-old female present-
ed to the clinic with paresthesia and numbness in right hand, right half of lower lip and astereognosis. The mag-
netic resonance imaging of the brain showed a mass lesion in left fronto-parietal region. At 10.10.2017 surgery
was performed and tumor was resected. Histological findings matched with features of anaplastic ependimoma,
WHO Grade III. There was no tumor progression during 3 months after surgery.
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BBEJIEHUWE

DIEeHIMMOMBI COCTaBIAIOT 1,9 % OT BCcex epBUYHBIX
onyxoJjeii mo3ra, 3,1 % — ot Bcex riioM, 2—9 % — oT Bcex
HEMPOIUTETMATIBHBIX oITyXxoueit [1—4].

Bonee 20 % mepBUYHbBIX OMyXOJieil CIIMHHOIO MO3ra
MMEIOT dIIeHAUMapHoe npoucxoxaeHue [5]. [Ipubauzu-
TEJIbHO OJHA TPETh MHTPaKPaHUAJIBHBIX STICHINMOM pac-
rnoJjlaraeTcsl cynpareHTopuaabHO [1], OHM MOTYT OBITh
cBs3aHbl ¢ 111 1 60KOBBIMU XeTyA0UKaMU MO3Ta, a MOTYT
WMETh HadaJto B 0€JI0M BeIlIeCTBE MO3Ta 03 IIPSIMOI CBA3U
C KeJTyI0IKOBOM CHCTEMO¥, OTHABIMBas TIPIIICXKAIIYIO
kopy. KpaitHe penko BcTpedaroTcs SIIEHINMOMBI, PacTy-
e HEIOCPEICTBEHHO U3 KOPHI (KOPKOBEIE), TIPU 3TOM
OHM TIOJTy4YalOT KPOBOCHAOXEHME M3 TIpUJIeKaIel TBEP-
IO MO3TOBOI 000J104KH [6, 7].

V nereit 10-neTHA 00111 BBLKMBAEMOCTD COCTaBIIS -
eT 0KoJ10 64 %, y B3pocibix — ot 70 o 89 % [8].

B cooTtBeTcTBMY C KJIaccubUKaIIAeit OITyXoJIeii IIeHT-
panbHOM HepBHOU cucteMbl BO3 (2016) smeHIMMOMBI
pa3mesIsTIOTCS Ha CIICIYIOIINe OITyXOJIH:

* Grade I (cy0osneHamMoMa, MUKCOTATTMILISIPHAST STTCH-

IMOMA);

* Grade II (sneHgMoma 3-ro THTIA);
* Grade III (anaruacTruyeckasi SIIeHINMOMA);
» sneHauMoma RELA-fusion mo3utuBHas [9].

B cratbe mpencraBieHO KIMHUYECKOE HAOIIOMECHIE
JICYSHUS MTAIIUeHTKH C CYIIpaTeHTOPHAIbLHOM 9KCTPABEeH-
TPUKYJISIPHOM aHAIJIACTUYECKOM STIEHANMOMON.

KIMHWUYECKOE HABJIFO/JEHUE

Hayuenmra Y., 21 eooa, c urons 2017 e. cmanra omme-
uame OHeMeHue U NOKAAblGaHue 8 npasoil pyke, npasoii no-
AN08UHe HUMICHell 2y0bl, mPyOHOCMU NPU Y3HABAHUU Npedme-
mog Haowyns. Ilapokcuzmvl oHeMeHUs U NOKAAbIGAHUS
8 pyKe dauaucy 8 meuenue 2 4. B danvHeiluem nogmopsauce
NPUCMYNBL C AHANOLUMHBIMU OUYUCHUAMU, ONUMEAbHOCIBIO
do 5 mun, ¢ mendenyueii k yuaweruro. C ocenu 2017 2. om-
Mmemuna yxyouerue cocmosanus. Ilo coocmeennoi unuyuamu-
e auinonnusa MPT 2010661, Komopas 6via6UAA Y RAUUEHMKU
00seMHOe 00pa3oearie 100HO-meMeHHOl 00aacmu ciesa.

B HMHUI] neiipoxupypeuu um. H. H. Bypdenko npu oc-
mompe 00AbHOI 8 He8POA02UHECKOM CIMAmMyce OMMeUeHbl:
omuemAUBbLi NPO30nape3 cnpaga npu NPosedenuy Mumuye-
cKux npob, Hedocmamournocms XII nepea cnpasa, nposens-
rowascs desuayueil a3vika énpago. Kaunuko-penmeenono-
euueckas KapmuHa NepeoHAYdAbHO PACUEHUBANACh KAK
MeHUuHeuoma 3a0Hen06Ho-memeHHoll obnacmu caeea. Ileped
onepayueii coenana MPT 6 pexwcumax T1, T2, T2-FLAIR, T1
¢ KOHMPACMHbIM YCUAeHUEM (CM. DUCYHOK).

B HMMUII wueiipoxupypeuu um. H.H. Bypdenko
10.10.2017 nayuenmke Y. nposedena onepayusi no yoaseHuro
ONYX0AU C UHMPAONEPAUUOHHBIM HelpoPdU3U0I02UHEeCKUM
MOHUMOPUHeOM, hayopecyenmHoll u Y3-nasueayueil.

ObHapyicenHas 6o epems onepayuy Onyxons pa3ogueana
uHmakmuole uzeuautnvl. Onyxons 6viaa npunasra k TMO,
00HAPY*CUBANUCH 30HbL UHPUABMPayuU nocaedHed. Tpu cmu-
MYAAUUU KOpbl 8 npedesax KpanHuomomuu MOMOPHbIX
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IIpedonepayuonnas MPT nayuenmku Y., 21 eoda: cynpamenmopuanvhas enexceaydoukoeas ananiacmuueckas snenoumoma BO3 Grade I11. Pexcumbi:
a—TI;6,e— T2; 6 — T2-FLAIR; 0 — T c konmpacmHoim ycuienuem, e — 2Ucmosoeu4ecKas Kapmuna (0Kpacka eMamoKkCcuAUH-303UHoM, yeeauyeHue
x 200). Iocnaeonepayuonnas MPT ¢ koumpacmubim ycunenuem: we—u — yepe3 3 mec nocie onepayuu

Patient Y., 21 years old: supratentorial extraventricular anaplastic ependymoma. Preoperative MRI: a — T1; 6, e — T2; 6 — T2-FLAIR; 0 — T1 with contrast
enhancement; e — hematoxylin and eosin staining, 200-fold increase. Postoperative MRI with contrast enhancement: yc—u — 3 months after surgery

omeemoes He 6vin0 noayuero. B pexcume BL 400 onyxons
@Ayopecyuposana UHMeHCUBHBIM PO308biM ygemom. Onyxonw
ObL1a ne2ko omadenena 8 NA0CKOCMU ApaxHOUOANbHOU duccek -
YUY OM OKPYHCAIOWUX UBUAUH O3 UHPUABMPAUUU M032060-
20 seuwjecmea (AU 8 eryOuHe UHMUABMPUPOBANa NAYMUH-
HYI0 U MAKYI0 M03208Y10 000104KY) U YOaieHa KYCKO8aHuem
(HeCcKoAbKO 00AbUUX (hpaemMeHmos).

Pezyrvmam oxoHuamenvuoi 6uoncuu: ananiacmuvec-
xas snendumoma Grade 111 (BO3). Ummynoeucmoxumu-
yecKoe Uccae008aHue: NOAOHCUMENbHAS IKCRPECCUS el -
anvHoeo ubpurraprozo Kucaoeo beaka (I'PKE), caabo
NOAOHCUMENbHAS IKCNPECCUSI CUHANMOPDUZUHA, MOYEHHAS
YUMONAA3MAMUYECK s SKCRPECCUst SINUMEAUANbHO20 MeM -
opaurnoeo anmueena (EMA). Ompuyamenvras sxcnpeccus
npoeecmepona. Ummynozucmoxumuueckoe uccae008anue

¢ onpedeneHuem NPoAUGepamUGHOU AKMUBHOCMU: IKC-
npeccus Ki-67 do 20 %.

B nocaeonepayuonrom nepuode nayuenmxa npoKoHcyib-
MUPOBAHa 8pauamu — paouosocoM U XUMUOMeEpPaneemom.
Ilposeden kypc ayueeoit mepanuu ¢ COA 60 Ip. Ha 19.01.2018
dannbix 3a npoepeccuro onyxoau Hem. Heeponoeuueckuii cma-
myc be3 ompuvuamenvHoil dunamuxu. Ilpodoaxcaemces duna-
Mudeckoe HabawO0eHue.

OBCYXIEHHUE

IIpoBeneH MONCK aKTyaJIbHOM JIMTePaTypPhl B CCTEME
MEDLINE no xmoueBbIM cioBaM: ependimoma, anaplastic,
supratentorial, extraventricular. Bcero BeigeneHo 45 cra-
Teit, OOJMBIMMHCTBO M3 KOTOPBIX MPEACTABISIIOT OIHCA-
HUE OTHOTO KIMHWYECKOTO ciydas (single case-report)
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STMEHAVMOMBI CYMPaTeHTOPUAbHOM oKanu3anuu [10].
B Tabnuie mpeacTaBiaeHB CBOMHBIC TaHHBIC U3 HaWICH-
HBIX ITyOJTUKAIINN ¢ KITMHAYECKAMU CITydasiMU CYTIpaTeH-
TOPHUATbHBIX BHEXKETYIOUYKOBBIX aHATIIACTUYCCKUX SITCH-
JIITMOM Y B3POCIIBIX.

Teopun npoucxoxnennsa. Ps nccinemoBareneit mpem-
IOJIATafoT, YTO SIIEHANMOMBI CYIIpaTeHTOPHAIBHOI JTIOKa-
JIN3aLMU MOTYT IIPOMCXOINUTD M3 MHTpaIlapeHXUMAaTO3HbIX
WIN Cy0apaxHOMOATbHBIX OYaroB 3MEHINMAPHBIX KUCT,
MMOSIBUBIIIMXCS BCJICACTBUE BPOXKICHHOTO HapYIICHMUS
MUTpaly SMOPHUOHAIBHBIX KiIeToK [7, 11, 12]. MHas te-
OpHSI COCTOMT B TOM, YTO M3HAYAJIIBHO OITyXOJIb PacTeT
KaK IIPUMHUTHUBHASI HEUPOIKTOAepMaIbHasl, KOTOpast 0~
3xe quddepeHupyercs B sneHaumomy [11]. Ipyrue aB-
TOPHI YKa3bIBaIOT HAa BO3MOXHBIN POCT OITYXOJIM M3 DKTO-
MMMYECKUX STCHANMAPHBIX KJICTOK BCJICICTBAE HAPYIIICHUS
ux (puszmosiorndyeckoit murpauuu [11].

Pacnpenenenne. DTIeHIMMOMEI 3aIHEI YePEITHOM SIM-
KJ OOHAPYXMBAIOTCS Jallle BCEro y IeTeil (CpeqHMit BO3-
pacr 6 JieT), cynpaTeHTOpUaibHbIe STIEHIUMOMbI, KaK I1pa-
BUJIO, MaHU(ECTUPYIOT B 00Jice CTapIeil BO3pacTHOMU
rpymite [13]. TTo JTaHHBIM OOJTBLITMHCTBA aBTOPOB, CPETHUIN
BO3pacT MaHUGECTAIIN CYIIPAaTeHTOPHATHLHOM SITCHIM -
MOMBI cocTaBisier or 24,5 [14] 1o 30—31 roga [15, 16].

CyrmpaTeHTOpHAbHBIC SIIEHAMMOMBI — YaIlle SKCTpa-
BEHTPUKYJISIPHBIC OOJIBIITNE KICTO3HBIC KAIBIIMHUPOBAH-
HBIE OITYyXOJIH, 00JIee YacTo HaOIomaeMble Y AeTeil 1 IO -
poctkoB [17].

PacmipeneneHne 31ieHIMMOM IO CTETICHM TSKECTH:

« B nerckoii nomysiuuu: Grade I1 — 60 %, Grade 111 —

HemHoro 6ojiee 38 %, Grade I — menee 2 % ciydaes;

* Cpeayr B3pOCIBIX MTAIIMEHTOB: Yallle BCTPEYaloTCsI aHa-

mractuueckue sneHauMombl Grade 111 [5, 18—20].

Kimangeckue npossienns. CrielmnpruIecKnx CUMIITO-
MOB 3KCTPaBEHTPHUKY/IIPHBIX aHATLIACTUYCCKIX SITCHIM -
MOM He CYIIECTBYET, ITPOSIBIICHUSI 3aBUCSIT OT JIOKAIM3a-
IUM W pa3Mepa OIYXOJIW M MOTYT OBITH CaMBIMU
pazHo0Opa3HBIMU. [TOCKOIBKY caMOe YaCTOE PaCIIONIOXKE-
HHEe OITyXOJIM — JI0OHAag u BUcouHas gonu [10], To garie
BCETO 3TH SIIEHANMOMBI MAaHN(MECTUPYIOT SIUJICIITHIC-
CKMMU Tipumiagkamu [12, 14, 18, 21-23]. dpyrue Hanbosee
YacThble CUMITTOMBI — OOIIIEMO3TOBBIE: TOJIOBHASI 00D [12,
16, 24], TomrHoTa 1 pBoTa [16, 24], oyaroBast HEBPOJIOTH-
YyecKasi CHMITTOMAaTHKa B BIIe MOTOPHOTO aedumnura [12,
16, 23].

HeiipoBusyann3sanmoHHast KapTiHa HecrenuduyHa:
Ha MPT cynpareHTopuanbHble STIEHIUMOMbBI B OOJIBIIMH-
CTBE CJIyJaeB TMITIO- WJIM U30MHTEHCUBHHI B T1-pexume,
W30- WU TUIIEPUHTCHCUBHBI — B T2-pexmMe, pa3HOO-
Opa3HO HAKaIUIMBAIOT KOHTPACTHOE BEIIECTBO M MOTYT
MUMUKPUPOBATh IO pa3iuuHble omyxonu [12, 13, 24].
BapuabGenbHass MP-kapTtuHa onpenensieTcss HaaudueMm
KaJbLIM(MDUKATOB, 30HBI HEKPO3a, KPOBOMBIHUSIHUS W KH-
CTO3HOT0 KOMITOHEHTa orryxouu [16].

ITo o6ueMy MHEHHUIO, ATTEHAUMOMBbI B OOJILLIIMHCTBE
CclIydaeB CUYMTAIOTCSI HEWHBA3WMBHBIMH ONYXOJSIMU
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¥ BBI3BIBAIOT KIIMHUYECKIE TIPOSIBJICHUS 3a cUeT apdekra
JIIITHETO 00beMa, IEMOHCTPHUPYS YeTKYIO TPAHUILY MEXIY
OITyXOJICBOM M 3MOPOBBIMM TKAHSIMHU TOJIOBHOTO M CITMH-
Horo mo3ra [1, 9].

Juddepenmmansubiii auarno3. B 3aBucrmoctu ot pac-
TIOJIOXKEHUSI ¥ BUJIA OITYXOJIA Ha TIPEeIOIIepallMOHHOM 3Ta-
TIe CJemyeT YIUTHIBATh psi 00pa3oBaHuil mpu auddepeH-
LMAJIIbHOM JAArHO3e:

+ actpoumToMma [12] (B TOM 9mcIie TIMo0IacToMa B CIIy-

Yae HEKPOTUIECKOTO oJara B IIEHTpe);

* TAHIJIMOTJIMIOMA;

* raHrMouuTtoma [19];

 oymroaeHaporiauoma [12, 13];

« MeHuHruoma [13, 16];

* actpobiactoMa [23];

* IPUMHUTUBHBIC HEHPOIKTOMEPMATbHBIE OITyX0JH [12,

19, 25, 26] (uckmouensl B kiiaccudukary BO3 (2016);

* ATUIIMYECKHE TePATOMBI;
* pabIOMUOMIHEIE OITYXOJIN Y JeTeit [25].

Mertompi ieuennss. OCHOBHOM METOI JICUCHUST STICHIM -
MOM — XHpypTHYecKasl pe3eKInsI omyxoiau. [laimeHTsI
C BIICHAMMOMAaMHU HU3KOI CTeIIeHN 3JI0KAa4eCTBEHHOCTHU
(Grade I-II) MmoryT HabmOmaTHCA TMHAMWYECKHU, O€3 T10-
ceayloniero odaydyeHus nocie xupypruu [12, 18, 21, 22].
BonpabIM ¢ areHnmMomMamu Grade 11, ¢ mokampHBEIM pe-
LIUAMBOM oITyxoJyii uim ¢ arteHauMomamu Grade 111 pexo-
MEHIOBAaHO KOMOMHMPOBAHHOE JICUCHUE: PE3EKIIMSI OITy-
XOJIV C TIOCJIEAYIONIEl paguorepanueit [14—16].

XUMUOTEpaneBTUIECKOE JICUeHE PYTUHHO HE IIPO-
BOIMTCS Y MaHHBIX IMallMeHTOB [13], XOTS HEKOTOpPEIE
aBTOPHI TOBOPST 00 3(D(EeKTUBHOCTU MPUMEHEHHS XIMUO-
Teparnuu [16] B cirydae BBICOKO MUTOTUYECKOM aKTUBHO-
CTH ¥ IOBBILIEHHOM TIJIOTHOKJIETOYHOCTH oItyxoseii [18],
ITOCKOJIBKY BBICOKASI MUTOTHYECKAsI aKTUBHOCTD CITYKUT
JIOCTOBEPHBIM ITPOTHOCTUIECKUM (DAKTOPOM IIPOTPECCUM
oryxonu [27], Kak ¥ cTeneHb ee pe3ekuuu [1, 27—31].

BbIBO/IbI

1. DneHarMOMa CYIIPaTeHTOPUAIBHOM SKCTPABEHTPUKY -
JIIPHOM JIOKaNM3aLMU — peAKasl OIyX0Jib, KOTOpast
MOXKET MacKMpPOBaThCs MO APYrue BHYTPU- U BHE-
MO3roBbie onyxouu. [Ipu oOHapy:KeHUM CYIpPaBEHT-
PUKYJISIPHOI'O OITyX0JIEBOIO KMCTO3HOTO OOPa30BaHUs
y MaLMEHTOB MOJIOAOrO BO3pacTa BO3MOXHO IyMaTh
00 3MeHInMOME.

2. [IpumeHeHMe HEPODU3NOIOIMIECKOr0 MOHUTOPHHTA,
Jaxe IpU yoaJIeHUU IPEAIIOJI0XUTEIbHO BHEMO3TIO-
BBIX OITyXOJIeii B MOTOPHBIX 30HaX KOPbI, OKa3bIBAETCS
OITpaBIAHHBIM B CIyJasX WH(PUIBTPALINN OITyXOJIbIO
MO3TOBOT'O BELLIECTBA.

3. OcHOBHBIM 3 PEKTUBHBIM METOJOM JIEUEHUST DTIEH-
JVMOM JIIOOBIX JIOKAJIN3ALWIA OCTAETCSI paluKaJIbHOE
yIajieHue OITyXOJIM C TOCIIEIYIOIINM aIblOBaHTHBIM
JIeYeHUEM.

4. HepagukanbHoe yaajieHue OMyXou — (hakTop, BIusI-
IOLIUIA HA PEUUIUB OITyXOJIH.
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APAXHOUIAJTBHASI KUCTA MOCTOMO3KEYKOBOTO
VIJIA C MACC-DDDEKTOM: KITMHUYECKOE
HABJIIOJIEHUE

S. Apostolakis, A. Karagianni, I. Mylonakis, K. Vlachos
KAT General Hospital of Attica; Kifisia 14561, Greece

KoHnTakThl: Sotirios Apostolakis sotapostolakis@gmail.com

BBepeHue. ApaxHonaanbHble KUCTbl — JOGPOKayecTBeHHbIe 06pa30BaHus, CocTaBasLMe 0K0O 1 % OT BCcex 06beMHbIX
06pa30BaHuMit TONOBHOIO MO3ra. B 6onblWMHCTBE CyYaeB OHW GECCUMNTOMHbI, OAHAKO eC/IM KUCTbI OKa3biBalOT Macc-3¢-
(heKT Ha OKpyYKaloLMe TKAHM, TO B 3TOM Cly4ae NPOBOAUTCA XUPYpruyeckas heHectpauus.

Llenb uccnepoBaHma: onncarb KIMHNYECKNIT Cy4ail 1 leYeHne NauneHTKU C apaxHOMAANbHLIMI KNCTaMU MOCTOMO3XeY-
KOBOro yma.

Marepuans! n metopbl. MalueHTka, 53 net, HanpasneHa B OTAeNeHMe Helipoxupyprun bonbHULb 06wwero npodunsa KAT
Attica (Tpeuuns) pns xupypruyeckoro nevyenus. bonbHas xanoBanacbh Ha NoKablBaHME W Kay3anruio B 1€BOI NONOBUHE
NUL3, PaCCTPOICTBO apTUKyNALMM (ZM3apTpus), XpunoTy (AMcdoHUs), NpobBaeMbl C MOTaHUEM TBEPAOH NMULLM U KULKOCTENR
(aucdarus), wym B ywax v 60nb (BLONb MMa3HON BETBU TPOMHUYHOTO HEpBa).

Pesynbtarthl. [auueHTKke NpoBeNU peTpOCMIMOMAANbHYIO KPAHMOTOMUIO C (PeHecTpaL el KUCTbl U OAHOBPEMEHHOW yCTa-
HOBKOIA WyHTa no TopkunbAceHy. MonHoe yaaneHne Kancynbl KUCTb He CieNaHo, NOCKONbKY 06pa3oBaHue NNOTHO Npu-
nerano K cocefiHuM cTpyktypam. Mocne onepaumuu y nauneHTkn HabnoAanocs ynyyleHue apTUKYNALUUM U TOTaHUS.
3akntouenune. Hecmotps Ha ,06POKAYECTBEHHOCTb, KUCTb MOCTOMO3XEUYKOBOTO YINia MOTYT NPOABAATLCA KAMHUYECKH
B pe3ysbTate CAABANBAHWA COCEAHNX CTPYKTYP. MpoCToil heHecTpaL M KUCTbI MOXET ObITb JOCTATOYHO ANIS MCHE3HOBEHMS
CUMNTOMOB.

KnioueBble cnoBa: apaxHoMaasbHas KUCTa, MOCTOMO3XXEYKOBbI Yo, YepenHble HepBbl, KNMHUYECKUII Cnyyail, Xupypru-
yeckas theHecTpauus

IAna uutupoBaHusa: Apostolakis S., Karagianni A., Mylonakis I., Vlachos K. ApaxHouaanbHas KMcTa MOCTOMO3XKEYKOBOO
yrma ¢ Macc-addeKTom: KnuHuyeckoe HabnogeHue. Heitpoxupyprus 2022;24(2):62-5. (Ha aHm.). DOI: 10.17650/1683-
3295-2022-24-2-62-65.

Mass phenomena from a cerebellopontine angle arachnoid cyst: case report

S. Apostolakis, A. Karagianni, I. Mylonakis, K. Vlachos
KAT General Hospital of Attica; Kifisia 14561, Greece

Contacts: Sotirios Apostolakis sotapostolakis@gmail.com

Introduction. Arachnoid cysts are benign lesions comprising about 1 % of all intracranial space occupying lesions.
The majority are asymptomatic, while surgical intervention, consisting of fenestration, is suggested in the presence
of mass phenomena.

The aim of the study - to present the case of a patient with arachnoid cysts in the cerebellopontine angle and its
treatment.

Materials and methods. A 53-years old female patient was referred to our Department of Neurosurgery for the surgical
management of a cerebellopontine angle mass. The patient reported tingling sensation and causalgia of her left hemi-
face, dysarthria, hoarseness, difficulty swallowing solid food and liquids, tinnitus and pain distributed along the oph-
thalmic branch of the trigeminal nerve.

Results. The patient was subjected to retrosigmoid craniotomy with fenestration of the cyst and concurrent placement
of a Torkildsen shunt. No complete resection of the capsule of the cyst was attempted, due to its tight adhesions
to the adjacent structures. Postoperatively, there was an improvement in the dysarthria and swallowing of the patient.
Conclusions. Cerebellopontine angle cystic lesions while histologically benign, may become clinically apparent due to com-
pression of adjacent structures. Simple fenestration of the cyst may be sufficient for the remission of symptoms.
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INTRODUCTION

The cerebellopontine angle (CPA) is a restricted ana-
tomic area with an abundance of key structures. Due to the
limited free space available, the presence of virtually any
space-occupying lesion could give rise to symptoms due
to the compression of any cranial nerve or the cerebellum.

Arachnoid cysts are intradural, extramedullary collec-
tions of cerebrospinal fluid that can be manifested as
space-occupying lesions and are considered histologically
benign. They are incidental findings particularly in chil-
dren, with a male predominance of 2 : 1, however this ratio
inverses for cases involving the CPA [1]. Interestingly,
arachnoid cysts affect more commonly the right CPA than
the left [2]. For the majority of cases simple observation is
recommended, whereas surgical management with fenestra-
tion of the cyst is restricted only for the symptomatic ones.

As far as the latter are concerned, cases of arachnoid
cysts causing obstructive hydrocephalus, have been report-
ed [3]. This manifestation may arise secondary to lesions
found in the suprasellar, prepontine, third ventricle, or the
posterior fossa region. The appearance of cranial nerve pal-
sy and ataxia induced from an arachnoid cyst of the CPA is
a rather uncommon finding [4—6].

MATERIALS AND METHODS

A 53-years old female patient with a medical history
insignificant of any pathology, was referred to our Depart-
ment for the surgical management of a newly diagnosed
CPA-mass. The patient reported the presentation of tin-
gling sensation and causalgia of the left hemiface twenty
days prior to her admission. Over time, her symptoms wors-
ened and upon admission she presented with dysarthria,
hoarseness, difficulty swallowing solid food and liquids,
tinnitus and pain distributed along the ophthalmic branch
of the trigeminal nerve.

Physical examination revealed left hypoesthesia of the
face, left mouth droop, rightward deviation of the uvula, left
hemiparesis including shoulder elevation, a positive Romberg
sign as well as left dysmetria and dysdiadochokinesia.

Magnetic resonance imaging with intravenous admin-
istered contrast, demonstrated the presence of an unen-
hanced, hypointense in TIW (Fig. 1 a, b, ¢), iso- to hyper-
intense in T2W (Fig. 1 d, e) and isointense in T2 FLAIR
images (Fig. 2 a, b) with restriction of diffusion (Fig. 2 c)
mass in the left CPA, compressing the medulla oblongata.
The vascular structures, including the left vertebral artery,
which traversed the lesion, appeared patent.

Fig. 1. MRI scan demonstrated the presence of an unenhancing hypointense in T1W lesion in the CPA (a—c) and iso- to hyperintense in T2W (d, e)
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Fig. 2. Further evaluation demonstrated an isointense lesion in T2 FLAIR images (a, b) with restriction of diffusion in diffusion weighted imaging (c)

Tentorium cerebelli

Fig. 3. Intraoperative photograph. The cyst and the local anatomy: 1V, V, VII,
VIII cranial nerves; superior cerebellar artery (SCA) and others

RESULTS

The patient was subjected to retrosigmoid craniotomy
(Fig. 3) with fenestration of the cyst and concurrent place-
ment of a Torkildsen shunt. No complete resection of the
capsule of the cyst was attempted, due to its tight adhesions
to the adjacent structures, rendering the danger for inad-
vertent nerve damage highly possible. Tissue was not har-
vested for histological examination, as the majority of the cyst
had been removed during the mobilisation of the surroun-
ding structures. Postoperatively, there was an improvement
in the dysarthria and swallowing of the patient. MRI de-
monstrated reduction of mass phenomena on the medulla
oblongata (Fig. 4). Upon re-evaluation 3 months postop-
eratively, complete remission of the neurological deficits
was identified. The patient remains free of neurological
symptoms or radiological evidence of recurrence of the cyst
1 year after the operation.

The patient provided a written informed consent for the
release of his case history and of the visual material pub-
lished in the present paper.

DISCUSSION

In the present work, we report the case of a patient with
V, VII, VIII, X, XI cranial nerve palsy and ataxia induced
from a CPA arachnoid cyst.

Cerebellopontine angle cystic lesions while histologi-
cally benign, may become clinically apparent due to com-
pression of adjacent structures. Simple fenestration of the
cyst may be sufficient for the remission of the symptoms.

The differential diagnosis of an arachnoid cyst includes
but is not limited to Rathke’s cleft cyst, craniopharyngioma
endodermal and epidermoid cysts, with the latter being the
most challenging to differentiate from.

When comparing the radiological features of arach-
noid cysts with those of epidermoids, the former have the
same signal intensity as the cerebrospinal fluid on FLAIR,
diffusion, and steady-state free precession imaging,
whereas the latter will not simulate the cerebrospinal flu-
id on these sequences. The arachnoid cyst is also more
sharply delineated than is the epidermoid. In addition
to this, epidermoid tumours more often extend into the
subarachnoid space and enlarge it, unlike arachnoid cysts,
which cause a more focal mass effect. There is usually no
oedema of the surrounding parenchyma, and hydroce-
phalus is rare, even in the setting of large tumours and
brain displacement. Endodermal cysts are rarely encoun-
tered in the central nervous system, presenting with a hy-
perintense signal in the TIW, T2W and FLAIR MRI. No
restriction of diffusion is observed in DWI [7].

Symptoms may be caused either due to neuronal insults
or because of vascular compression [8]. Symptoms associ-
ated with CPA arachnoid cysts reported to date include
hemifacial spasm, trigeminal neuralgia, hearing loss, atax-
ia and dysphagia [9, 10]. Similar symptomatology has been
reported in the presence of various cystic lesions including
epithelial cysts [11], endodermal cysts [12] and neurenter-
ic cysts, rendering the differential diagnosis even more chal-
lenging. In general, such lesions are considered to be histo-
logically benign, however cases of malignant transformation
have been reported [13, 14]. Schwannomas [15], choroid
plexus papillomas [16] and cavernous haemangiomas [17]
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Fig. 4. Postoperative investigation with axial (a) and coronal (b) T2W MRI, as well coronal TIW MRI with IV contrast (c), demonstrated reduction of mass

phenomena on the medulla oblongata

may also occasionally present as cystic lesions or with cyst-
ic componenets.

Remission of symptoms usually follows fenestration
of the cyst regardless of the surgical approach [18]. More-
over, E.J. Lee and Y.S. Ra [18], in their series of 110 pa-
tients with surgically treated intracranial cysts, found 6 pa-
tients without radiologic evidence of reduction in the size
of the cyst, requiring additional operations. The same authors

also reported that the outcome was observed to be better
in the symptomatic cases.

CONCLUSION

Cerebellopontine angle cystic lesions while histologi-
cally benign, may become clinically apparent due to com-
pression of adjacent structures. Simple fenestration of the
cyst may be sufficient for the remission of the symptoms.

NUTEPATYPA / REFERENCES

1.

Helland C.A., Lund-Johansen M., Wester
K. Location, sidedness, and sex
distribution of intracranial arachnoid cysts
in a population-based sample. J. neurosurg
2010;113(5):934-9.

DOI: 10.3171/2009.11.JNS081663.

7.

Prothmann S., Trampel R., Fritzsch D.,
Schneider J.-P. Intracranial neurenteric
cysts — rare incidental findings

with typical MR signal characteristics.
Eur J Radiol Extra 2010;74(3):e41-35.
DOI: 10.1016/j.ejrex.2010.04.004.

2. Al-Holou W.N., Terman S., Kilburg C. 8. Ogawa H., Hiroshima S., Kamada K. A
et al. Prevalence and natural history case of facial spasm associated with ipsi-
of arachnoid cysts in adults. J. neurosurg lateral cerebellopontine angle arachnoid
2013;118(2):222-31. cyst. Surg J (NY) 2015;1(1):e38—40.
DOI: 10.3171/2012.10.JNS12548. DOI: 10.1055/s-0035-1564341.

3. Sharma A., Sharma A., Mittal R.S., 9. Ucar T., Akyuz M., Kazan S., Tuncer R.
Gandhi A. Bilateral cerebellopontine Bilateral cerebellopontine angle arachnoid
arachnoid cyst: a rare entity. cysts: case report. Neurosurgery 2000;
BrJ Neurosurg 2015;29(4):576—8. 47(4):966—8. DOI: 10.1097/00006123-

4. Gurkas E., Altan B.Y., Gucuyener K., 200010000-00034.

Kolsal E. Cerebellopontine angle 10. Ruiz-Juretschke F., Vargas A., Gonzalez-
arachnoid cyst associated with mirror Rodrigalvarez R., Garcia-Leal R.
movements. J Pediatr Neurosci Hemifacial spasm caused by a cere-
2015;10(4):371-3. bellopontine angle arachnoid cyst. Case
DOI: 10.4103/1817-1745.174440. report and literature review. Neurocirugia

5. Babu R., Murali R. Arachnoid cyst (Astur) 2015;26(6):307—10.
of the cerebellopontine angle manifesting DOI: 10.1016/j.neucir.2015.05.001.
as contralateral trigeminal neuralgia: case 11. Shenouda E.F.,, Coakham H.B. Episodic
report. Neurosurgery 1991;28(6):886—7. facial palsy due to epithelial cyst
DOI: 10.1097/00006123-199106000-00018. of the cerebellopontine angle: case report

6. Cho T.G., Nam T.K., Park S.W., and review of the literature.

Hwang S.N. Glossopharyngeal neuralgia BrJ Neurosurg 2002;16(2):177—81.
caused by arachnoid cyst in the cere- DOI: 10.1080/026886902317384526.
bellopontine angle. J Korean Neurosurg 12. Karki P, Bohara M., Yonezawa H. et al.

Soc 2011;49(5):284—6.
DOI: 10.3340/jkns.2011.49.5.284.

ORCID aBtopos / ORCID of authors
S. Apostolakis: https://orcid.org/0000-0001-8604-2444

Cratps nocrymuia: 12.10.2021. IpunsTa K myomukamum: 01.02.2022.
Article submitted: 12.10.2021. Accepted for publication: 01.02.2022.

Cerebellopontine angle endodermal cyst
presenting with hemifacial spasm.

13.

14.

15.

16.

17.

18.

Brain Tumor Pathol 2011;28(4):371—4.
DOI: 10.1007/s10014-011-0042-4.
Baweja R., Reddy K., Whitton A. et al.
65-year-old female with cerebellopontine
angle lesion. Brain pathology (Zurich,
Switzerland) 2017;27(2):237-S8.

DOI: 10.1111/bpa.12489.

Fujisawa N., Oya S., Higashi M., Matsui T.
Malignant transformation of a neurenteric
cyst in the posterior fossa presenting with
intracranial metastasis: a case report and li-
terature review. NMC Case Rep J 2015;2(4):
123—7. DOI: 10.2176/nmccrj.2014-0416.
Pinna M.H., Bento R.E, de Brito Neto R.V.
Vestibular schwannoma: 825 cases

from a 25-year experience. Int Arch
Otorhinolaryngol 2012;16(4):466—75.
DOI: 10.7162/S1809-97772012000400007.
Luo W, Liu H., LiJ. et al. Choroid Plexus
Papillomas of the Cerebellopontine Angle.
World neurosurg 2016;95:117-25.

DOI: 10.1016/j.wneu.2016.07.094.
Tarabay A., Rocca A., Maeder P. et al.
Extra-axial cavernoma of the cerebellopon-
tine angle: a case study and review of litera-
ture. World neurosurg 2019;128:415-21.
DOI: 10.1016/j.wneu.2019.05.034.

Lee E.J., RaY.S. Clinical and neuroima-
ging outcomes of surgically treated
intracranial cysts in 110 children. J Korean
Neurosurg Soc 2012;52(4):325—33.

DOI: 10.3340/jkns.2012.52.4.325.

2'2022

65



2'2022

66

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery

TOM 24 Volume 24 Ha6nwodeHue u3 npakmuku

DOI: 10.17650/1683-3295-2022-24-2-66-71 () BY 4.0

CTAXKMPOBAHHAS PAIMOXWPYPIUSA KPYITHOTI'O
BHYTPHMMO3TOBOTI'O METACTA3A C MACC-D®PEKTOM
1 JYCJIIOKALITMEN MOGTA: KIMHWUYECKOE HABJIFOJIEHME

C.P. Unbanos, A.M. ITapmynnna, K. M. Ksamnun, K.E. Mensenesa, A.A. bBaymn, O.T. Jlennmna

ILlenmp evicokomoutoii paduonoeuu Gamma Clinic (OO0 «lamma Meomexuonoeuu»); Poccus, 249031 O6nunck, ya. Kopoaesa, 4

KoHTakThi: MWnbanos Cepreii Pyctamosuy sergeyilyalov@gmail.com

Beepenue. B HacToALee BpeMs 0AnH U3 3PPEKTUBHBIX METOL,0B IEHEHNA BHYTPUYEPENHbIX METAacTa30B — CTePeoTaKCu-
Yeckas papnoxupyprus. OCHoBHble (haKTOPbI, OrpaHNYMBaLIOLME NPUMEHEHIUE LAHHOTO MeTofa: pa3mep (06beM) onyxonu
WAN PAcnonNoXeHMe MeTacTasa B KpUTUYECKON 6AN30CTU K PaANOUYBCTBUTENbHBIM CTPYKTYpPaM rooBHOrO Mo3ra (3pu-
TeNbHbIe NYTH, TaNAMyC, CTBOJ FONIOBHOTO MO3ra), B KOTOPbIX PUCK Pa3BUTUSA NIOKANBLHOTO NY4EBOr0 HEKPO3a BbICOK. [
CHUXEHUA PUCKa N06OYHBIX IPHEeKTOB 06YYEeHNs NCNONb3YeTCA TMNODPAKLMOHUPOBAHHASA lyyeBas Tepanus TNHeRHbI-
MM YCKOPUTENAMU UM CTAXKMPOBAHHAs (3TanHan) pafuoxmpyprus annapatom «famma-Hox». OHaKo KpymnHble MeTacTassl
B FOJIOBHOM MO3F, BbI3bIBAIOILME AUCNOKALMIO CPEAUHHBIX CTPYKTYP FONIOBHOTO MO3ra, TPAANLMOHHO CYUTAIOTCA 06BEKTOM
AN XMPYPT1YECKOro yAaneHns, OCHOBHAA LieNb KOTOPOro — ycTpaHeHne macc-3dheKTa, BbI3BAHHOTO OMyXOJbio.

Lenb ny6nukaummu: npeactaBuTh Cyyai YCnewHoro NPUMEHEHNs 3TanHoi PaaMoOXMpPYpPrun raMma-HoXoM B EYEHUM
KPYNHbIX METacTa3oB B r0JOBHOW MO3r, CONPOBOXAAIOWMXCA BbIPaXeHHbIM NepuoKanbHbIM OTEKOM M [UCNOKauued
MO3rOBbIX CTPYKTYP.

Marepuans! u meTopbl. MauneHTke, 38 neT, c NpaBoCcTOpoHHei remunneruneit (0 6annos) u KpynHeiM (@ =3 cm, V =12,9 cm®)
MeTacTa3oM paka MONIOYHOM Xese3bl B MYyOUHHbIX OTAENaX IeBOr0 NOJYLWapUs, CONPOBOXAABLINMCS BbIPaXKEHHbIM Nepu-
(hoKanbHbIM OTEKOM U AUCNOKALMEN MO3TOBbIX CTPYKTYP (15 MM), ycnewwHo npoBefeHa STanHas paguoxupyprus ¢ noMoLbio
annapata «l[amma-HOX» B 2 3Tana ¢ uHTepsanom 1,5 mec.

Pesynbtarbl. B pesynbrare neuyeHns oTMeueH He TONIbKO NONHbIA perpecc nepudoKanbHOro oTeka U CMeLeHNs CpefHHbIX
CTPYKTYP, HO 1 3HaYMMOe yMeHblueHre 06beMa OnyXonu, a TaKxKe CyLecTBEHHOE YiyUlleHe HeBPONOr1yecKoro cTatyca
60NbHOM yXKe B NPOMEXYTKE MeXAY 3Tanamn pasnoxMpypruy — BOCCTAHOBIEHWE aKTUBHBIX ABUXEHUIT B NPaBblX KOHeY-
HOCTAX 10 4 6annos.

3aknioyeHue. [laHHblil cnyyail LEMOHCTPUPYET BOZMOXHOCTb 3((PEKTUBHOMO 1 6€30MaCHOr0 HEUHBA3UBHOMO NeYeHUs
KPYMHbIX METacTa3oB B FONI0BHOM MO3r, CONPOBOXAAIOWMXCA KOMNPECCUel U [UCNOKaL el roloBHOMO MO3ra, KoTopoe
no3sponseT 406MTbCA perpecca Macc-addeKTa u yayyLWmnTb HEBPONOTUYECKOE Ka4eCTBO XKNU3HM OHKONOrMYECKNX BONbHbIX.

KnioueBble cn0Ba: cTepeoTakcuyeckas pagmoxmpypris, MeTacTassl B rofioBHOM MO3r, Macc-3hdeKT, CAaBneHue n guc-
NOKALMA MO3ra, KAYeCTBO XKU3HN

Ana uutuposanusa: Unovsanos C.P., MapwyHuHa A.M., KBawHuH K.M. n gp. CTaxxmpoBaHHas paguoxupyprus KpymnHoro
BHYTPUMO3rOBOTO MeTacTasa ¢ Macc-3heKToOM 1 JUCIOKauneilt Mo3ra: KiMHUYeckoe HabnogeHue. Heitpoxupyprus 2022;
24(2):66—71. DOI: 10.17650/1683-3295-2022-24-2-66-71.

Staged radiosurgery of large brain metastasis with mass effect and brain dislocation: case report

S.R. Ilyalov, A. M. Parshunina, K. M. Kvashnin, K. E. Medvedeva, A.A. Baulin, O.G. Lepilina
Center for high-precision radiology “Gamma Clinic” (Gamma Medtekhnologii); 4 Koroleva St., Obninsk 249031, Russia

Contacts: Ilyalov Sergey Rustamovich sergeyilyalov@gmail.com

Introduction. Currently, one of the effective methods of treatment of intracranial metastases is stereotactic radiosur-
gery. The main factors limiting its use are the size (volume) of the tumor or the location of the metastasis in critical
proximity to radiosensitive brain structures, such as the optic pathways, thalamus, brain stem, due to the high risk of de-
veloping local radiation necrosis. To reduce the risk of adverse radiation effects, hypofractionated radiotherapy by linac
or staged Gamma Knife radiosurgery is used. However, large brain metastases that cause dislocation of the brain midline
structures are traditionally considered an object for surgical excision, the main purpose of which is to eliminate the mass
effect caused by the tumor.
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The objective of the publication: to demonstrate a case of successful application of staged Gamma Knife radiosurgery
of large brain metastases accompanied by brain compression and dislocation.

Materials and methods. Patient, 38-year-old, with right-sided hemiplegia (0 score) and large (@ =3 cm, V =12.9 cm?)
breast cancer metastasis in the deep site of the left hemisphere, accompanied by severe perifocal edema and brain
dislocation (midline shift up to 15 mm). The treatment was carried out by Gamma Knife in two stages with an interval
of 1.5 months.

Results. As a result, not only a complete regression both of the perifocal edema and midline shift were noted, but also
a significant decrease of the tumor volume and dramatical improvement in the patient’s neurological status already
in the interval between the stages of radiosurgery: restoration of active movements in the right limbs (up to 4 score).
Conclusion. This case demonstrates the possibility of effective and safe non-invasive treatment of large brain metas-
tases accompanied by brain compression and dislocation, which makes it possible to achieve regression of the mass
effect and improve the neurological quality of life of cancer patients.

Key words: stereotactic radiosurgery, brain metastases, mass-effect, midline shift, quality of life

For citation: Ilyalov S.R., Parshunina A.M., Kvashnin K. M. et al. Staged radiosurgery of large brain metastasis with mass
effect and brain dislocation: case report. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):66-71. (In Russ.).

DOI: 10.17650/1683-3295-2022-24-2-66-71.

BBEJIEHUWE

MerTacTa3bl B TojoBHOM Mo3r (MI'M) — Hambomee
pacIpoCTpaHEHHBIM BHUI BHYTPUUEPEITHBIX OIYXOJICH.
3710KadeCcTBeHHBIC OITYXO0JIM, Han0OoJIee 4aCTO MeTacTa3n-
PYIOIIKE B TOJIOBHOM MO3T: paK MOJIOYHEBIX XXeJIe3, JISTKUX,
MMOYeK, KUIIeYHNKA ¥ MeJlaHOMa KoxH [1]. MennaHa ipo-
JOJDKUTEIIFHOCTH XXKU3HUY TTAIIMEHTOB ¢ METaCTaTUIECKAM
MOpakeHNEM MO3Ta, He TIOTYYalolX HUKAKOTO JISYeHUSI,
COCTaBIIICT MPUMEPHO 1 Mec, a CTeporIHasI TepaITHst JIAIIb
HEe3HAYUTEJIbHO YBEJIMIMBAET 3TOT MoKa3arteb [2]. OCHOB-
Has 3a1a4ya B JICUCHUW BHYTPUMO3TOBBIX METACTa30B —
00eCIIeYNTh JIOKAJIbHBIM KOHTPOJb POCTa OITYXOJIH,
TEM CaMbIM COXPaHUTD WJIN YIYIIITATh HEBPOJIOTUIECKOE
KauyeCcTBO XM3HU M IIPEIOTBPATUTH THOeNb IMalneHTa
OT TIPOTPECCUPOBAHMUS METACTATHICCKOTO MOPaKCHMUS
Mo3ra. TaKTUKy JIedeHUST BRIOMPAIOT, UCXOMIs U3 TUCTOJIO-
TUU OIYXOJIM, €€ pa3Mepa, pacIoOXKeHUsI, YMcIa MeTa-
CTa30B, HEBPOJOTUICCKON CUMIITOMATHKY, 3(h(EeKTUBHO-
CTH TIPOBOIMMOI cucTeMHOI Tepanuu [3]. BapuaHTH
aKTUBHOTO JICYCHHS MAIIMEHTOB C METacTa3aMM B TOJIOB-
HO1 MO3T BKJIIOYAIOT XUPYPTUUECKOE YIaJIeHNE OITYXOJIH,
00JTy4eHIEe BCEro TOJIOBHOTO MO3Ta M CTEPEOTAKCUIECKYIO
PaTMOXUPYPIHUIO — OTAETBHO WIM B KOMOMHALIMH. XUPYP-
ruyecKoe ymaJeHue MOKa3aHo IMPW HaJWdMU KPYITHBIX
(He MeHee 3 CM) METacTa30B C BEIPasKEHHBIM TIepr(OKaTh-
HBIM OTEKOM 1 Macc-3(DheKToM. XUPYpPrust 1o CyTH — 0e3-
aJIbTePHATUBHBIN METOI OBICTPOTO YCTpaHEHMS 00beMHO-
IO BO3IEHCTBUS OIYXOJIU U MepH(POKAIBHOTO OTeKa.
OTHOCHUTEIFHBIM MIPOTUBONOKA3aHUEM MOTYT CIIYXHUTh
IIyOMHHOE PacIOIOXKEHNE OITYXOJIN M CBSI3aHHBIN C 3TUM
PHUCK CTOMKOTO YCYTyOIeHUS HEBPOJIOTUIECKOTO AU~
Ta. JIygeBass Tepanus B JICYEHMU KPYITHBIX METacTa30B
B OCHOBHOM IIpENICTaBICHA METOOUKAMM TUTIO(MPAKIINO-
HUPOBAHHON pagroTepaIiii M CTAXKNPOBAHHOM paIlOXM-
pypruu (CtPX), B TOM uncie B GbyHKIMOHAIBLHO 3HAUM-
MBIX 30HaX Mo3ra. OmHaKo OHMCIOKAIMs CPeIMHHBIX
CTPYKTYP OOBIYHO CITY>KUAT IIPOTHBOITOKA3aHUEM K IIPOBE-
IEHUIO OOJYYCHMS: HE TOJBKO JIOKAJIBHOTO, HO M BCETO
TOJIOBHOTO MO3ra. Takim 00pa3oM, JiedeHe TITyOMHHO pac-

TOJIOKEHHBIX METACTa30B, COIIPOBOXKIAIOIINXCS Macc-3(-
¢eKTOM C IHMCIOKaIMel CpeANHHBIX CTPYKTYp MO3ra, —
OCOOBIIT BRI3OB JIJISI BCEX CIICIIMAINCTOB, 3aHIMAIOIITIXCSI JIe-
YeHHEM METAaCTaTUIeCKUX BHYTPUMO3TOBBIX OITyXOJICH.

MATEPHAJIBI 1 METO/IbI

bonbHas A., 38 ntet, ¢ utong 2018 . moyyana jeueHue
10 TIOBOAY MHBA3MBHOTO paKa HeCIeIM(pUIecKOro TUIia
JIEBOI MOJIOYHOM KeJie3bl: BEITIOJTHEHA CEKTOpaIbHasl pe-
3eKIIMs OIyXOJIU, C OKTIOPS 110 nekadph 2018 . mpoBeneH
Kypc KOH(GOPMHOM TMCTAHIIMOHHOM JIyIeBOM Teparmu
Ha 00J1acTh JieBoit MojiouHo Xkese3bl (COJI 50 Ip). Ampro-
BaHTHAsI XUMHUOTEPAIIHSI ITIOCTIe OIlepalliy He Ha3HAvYaIach
Mn3-3a aKTUBHOCTH TernaTuta C.

B utone 2020 1. 6oy1bHAst OTMETHIIA 3aTPYAHEHWE Peun,
OHEMEHUeE B 00J1aCTH TyOBI CITpaBa, IO3Xe — Iape3 MPaBoi
pyku u Horu. ITo pekomenmauuu HeBposiora 25.08.2020 .
MpoBelicHa MarHUTHO-pe30HaHCHas ToMorpadust (MPT)
TOJIOBHOTO MO3Ta. BBHISIBIICH OAMHOYHBIN MeTacTaTUIeC-
KWit o9ar B NIyOMHHBIX OTIENIAX JIEBOIT JIOOHO-TEMEHHOM
obnactu, pazmepoM 20 x 21 x 22 MM, ¢ yMEPEHHBIM TIEpU-
¢ oKambHBIM 0TeKOM. OTMEYaICS] MUHUMAIbHBIN JIOKAThb-
HBIT Macc-3(p@eKT B BUIe HE3HAYNTEITBHOTO CMEIIICHUS
TeJia JICBOTO OOKOBOTO XXeTymouka (puc. 1).

YauTEIBas pacmoyIoXKeHNe oJara B IBUTaTeIbHOI 30-
He, HeOOJIbIIe pa3Mephl M COIMTApHBIN XapaKTep MeTa-
cTasa, MaldeHTKE IPEeIOXKeHO TTPOBEICHNE CTePeOTaK-
CHYECKOM pagroXUpypruu anmapaToM «[aMMa-HOX».

OITMCAHUE KIIMHWYECKOT'O CITYYAA

Hlayuenmra A., 38 asem, nocmynuna Ha aexeHue
15.10.2020 6 ILlenmp evicoxomounoii paduonoeuu Gamma
Clinic (00O «lamma Medmexnonoeuu») (O6HuHCK) Ha uHBa-
AUOHOM Kpecae, 8 conpogocdenuu podumeneii. 2Karobvi
npuU NOCMYNAEHUU HA nepuodu4ecKe 20106Hble 601l HAPY-
uenue pevu, Omcymcmaeue nPoU3BoAbHbIX 08UNICEHUL 6 Npa-
8bix kKoneunocmsix. llpu ob6sexmugHom ocmompe cocmosHue
601bHOU cpedneii cmenenu msaxcecmu. Undexc Kaproecko-
20 — 40 %, ECOG — 3 6aana. Cosnanue schoe, 604bHas
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Puc. 1. MPT ¢ peacume T1 ¢ konmpacmmuvim ycuieHuem Ha MOMeHm 8viseaenus memacmasa. Ilpoexyuu: a — axcuanvhas; 6 — poHmanvhas; 8 — caeum-
manvias. Onpedensemcs Onyxons 8 enyOUHHbIX 0MOenax 1e6oti 100H0-MmeMeHHOl 06Aacmu, ¢ NEPUPOKANLHBIM OMEKOM U MUHUMANbHbIM MACC-IPPEKMOM.

[uamemp onyxonu 22 mm

Fig. 1. MRI in T1 with contrast at the time of detection of metastasis. Views: a — axial; 6 — frontal; ¢ — sagittal. A tumor is determined in the deep parts
of the left fronto-parietal region, with perifocal edema and minimal local mass effect. The tumor diameter is 22 mm

OpUEHmMUpPYyemcs 80 8peMeHU U Mecme, pa3opadcumenbha,
IMOUUOHANBHO NAOUNBHA, KOMAHObL U UHCIMPYKYUU GbINOAHS-
em, dnUAeNMuUUecKUxX NPUCMYNO8 Hem, pedeable HapyuleHUs
no muny ouznexcuu. Menuneeanshvix cumnmomos Hem. 060-
HsHUe He Hapyuweno. Ocmpoma 3peHus ¢ 06eux CmopoH He
CHUDICEHA, NOAS 3peHUsl ¢ 00eUX CMOPOH COXPaHeHbl. 3pauKu
D =, pomopeakyus ydosremeopumenvHas, CMblKaHue ek
noaHoe ¢ obeux cmopoH. Jleudicenus ena3uvix 610K 6 Hopme
80 8Ce CMOPOHbL, NAPAAUYA 8ePMUKANbHO20 830pa Hem. Hye-
CMEUMEeAbHOCHb HA AUYe COXPaHeHa ¢ 0beux cmopor. Mumu-
Ka He HapyuleHa. PYHKYUOHAAbHbLI CAYX COXPAHEH, 201080~
KpyoceHuil Hem. Msekoe HEGO Hanpseaemcs Xopouio,
degpopmauuu Heba Hem, 210MOUHDBLIL peqhreKc COXPAHeH, A3bIK
uHmaxkmet c obeux cmopor. Haonaeuvs nodnumaem c60600-
Ho. Jleudicenus 6 n1eabix KOHEUHOCMAX 8 NOAHOM 00seme U 00-
CMamoYHoll cunsl. B npaswix KoHeuHocmsax — omcymcemeue
NPOU3BOALHBIX OBUNCEHUIl, Ne2K0e OULyuleHUue HanpsidceHus
npu nonsimie NPou3eoabHoeo deudcenus. Iayuenmka nepe-
deueaemcsi ¢ NOCMOPOHHel NOMOWbIO, 8 Kpecie-Kamaike.
CyxoxcunvHole peghrexcel crega — icugole, Cnpasa — 0HCUG-
aenbl. [lamonoeuueckux pegaexcos He gwisineno. Ilogepx-
HOCMHASL YY8CMBUMEAbHOCMb He HAPYUEeHA, OUeHUMb 2100~
KYI0 4ygcmeumenbHocms Hego3mModxucHo. I[lanvyenocosas
npoba: 601bHAs GbINOAHSAEM N€601l PYKOIl O€3 NPOMAXUBAHUSI.
Dynkyuu mazoesix opeanos He Hapyuienvl. Ha pacuemmnoii
MPT 201068H020 MO32a 8bis8AEHA CYUWECMBEHHAS OMPULA-
menvbHas OUHAMUKQ: Y8eauderue onyxoau 0o 3 cm 6 duamempe
(obsem 12,9 cm?), 3HauumenvHoe Hapacmanue nepugokanb-
HOo20 omeKa ¢ ycyeybaeHuem macc-3gpgexma u oucrokayuei
CPeOUHHbIX cCMpPYKmyp enpaso 00 15 mm, a maxice Havanob-
Hble NPUBHAKU OKKAHO3UOHHOU eudpoyedaruu — yseauuenue
pazmepos npasoeo boK0602o xeenydouka (puc. 2).

Yuumvwisasn pazeumue nramepanbHoii ducrokayuu, npu-
HAMO peuleHue 0 HeoOX00UMOCMU XUPYPeUYeCK020 YOaNeHUs
ONyxXoau, 0 Yem nayuenmKa u ee pooumenu 8 HOAHOU Mepe
ovLau npoungopmuposansvi. O0HaKo, co caoe podumenell,
Ha KOHCYAbMAYUU HeUpoxupypea no mMecmy Jcumenscmeda
8 Xupypeuueckom yoarenuu 6bL10 OMKA3aHo No npudLHe 2AyO0uH-
HO20 PAcnOA0JCEHUsL ONYX0AU 8 0BUAMENbHOI 30He M032a U PU-
cKka enyboKoil uHeanudu3auuu 60AbHOL NOCe oOnepayul.

Puc. 2. MPT na momenm nepsoco smana CmPX. Tomoepammer 20106H020
MO32a, NOCAe KOHMPACMHO20 YCUACHUS: A — AKCUAAbHASL; O — (DPOHMANbHAS.
Onpedensiemcs: 8bpadiceHHoe ygeaudeHUe pamepoe Onyxoau, Hapacmauue
nepughokanbHoeo omexa u OUCAOKAUUS CPEOUHHBIX CIPYKIYD

Fig. 2. MRI at the time of the first stage of SRS. Views after contrast
enhancement: a — axial; 6 — frontal. A pronounced increase size of the tumor,
an increase in perifocal edema and dislocation of the midline structures are
determined

Ilpu danvHeiiuem coemecmnom 00CyicoeHuu, y4umoleas
OMCYMCMaBUe sI6HbIX KAUHUMECKUX NPOSIGACHULL GHYmMpPU1epen-
HOUl eunepmen3uu (MOWHOMbL, POMbL, NAPE3A 830pPa 66epX),
NPUHUMAZSL 80 GHUMAHUE PUCKU XUpYypeuu, nayuenmge 0bi10
npednodcero nposedernue CmPX (2 ceanca ¢ unmepeanrom
4 ned) annapamom «lamma-noxnc». Ilayuenmka u ee poou-
menu ObiAU RPOUHGOPMUPOBAHBL O BO3MONCHBIX OCAONCHEHUSIX
JAedeHus U no0meepounu ceoe coeadcue Ha e20 nposedenue.
Ilepeuiii ceanc CmPX evinonnen annapamom Leksell Gamma
Knife Perfexion no cmanoapmuoii memoouke ¢ Quxcayuel
cmepeomakcuueckoll pamoil, kpaesoii dozoii 10 Ip no 50 %
uzodoze. Ilayuenmka neperecna aeuenue y0ogaemeopuments-
HO, be3 Hapacmanus 00uem032080i cumnmomamuku. Boinu-
cana nod HabarooeHue No MeCmy JCUMeabCmaa ¢ npoooadice-
Huem mepanuu dexcamemasonom (5 Oueii no 12 me/cym,
danee no 8 me/cym).

Ilpu konmpoavuoii MPT (uepe3 2 u 4 ned) ommeueno:
OMUemAUBAs NOAOIHCUMENbHASL OUHAMUKA: 3HAYUMENbHOe
yMmenvlenue obsema onyxoau (0o 8,2 u 3,6 cm’ coomeemem-
8€HHO); yMeHblleHue OUCAOKAYUL CPeOUHHBIX CMPYKMYD Ye-
pe3 2Hed 0o 7 MM u noaHoR0 peepecca yepes 4 Hed; @bipadiceH-
Hoe ymeHbuleHue nepugpokanvHoeo omeka (puc. 3). OouHaxo



Hab6noodeHue uz npakmuku

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA
TOM 24 Volume 24

Puc. 3. Junamura ymenvuienus pazmepos onyxoau u Quciokayuu cpedunnsix cmpykmyp nocae 1-eo ceanca CmPX: a — MPT na momenm nepgoeo ceanca
CmPX (06sem onyxonu 12,9 cm’, cmewyenue — 15 mm); 6 — MPT-konmpoas uepes 2 neod (ymenvuenue onyxoau 0o 8,2 cm’, oucaokauuu — 0o 7 mm, cHudice-
Hue nepughoxanvhoeo omexka); 6 — MPT-koumpons uepes 4 ned (ymenvuienue onyxoau 0o 3,6 cym’, munumanvholii nepugoxanrvioiii omek, peepecc OUcIoKa-

yuu)

Fig. 3. Change of tumor and brain dislocation after the Ist stage of SRS: a — MRI at the moment of the first stage (tumor volume is 12.9 cm’, midline structures
shift 15 mm); 6 — MRI after 2 weeks (decline of the tumor volume up to 8.2 cm’, reduction of perifocal edema, of dislocation — up to 7 mm); ¢ — MRI after
4 weeks (decline of the tumor volume up to 3.6 cm’, minimal perifocal edema, total regression of the dislocation)

2-1i sman CmPX npoeeau moaviko uepes 6 ned (03.12.2020)
u3-3a kapanmuna nayuenmxu no COVID-19. [Ipu emopuu-
HOM NOCMYNACHUU COCMOsIHUe 00AbHOI Y0061eme0pUmensHoe.
Hnoexc Kapnosckoeo — 70 %, ECOG — 1 6ann. Coznanue
ACHOe, OPUEHMUPOBAHA 60 BPEMEHU U MeCme, IMOUUOHANLHO
2a0UAbHA, KOMAHObL U UHCIPYKYUU 8bINOAHAC, SNUAENINU-
YeCKUX NPUCMYNO8 Hem, OMMe4eH CYueCmeeH bl peepecc
peuesbix HapyuieHull (neekas dusnexcus). MenuneeanvHbix
cumnmomos Hem. O6ousHue He HapyuieHo. Ocmpoma 3peHust
¢ 06eux cmopou He CHUJICEHA, NOoAsL 3PeHUs ¢ 00eux cmopoH
coxpanenst. 3pauku D = S, gpomopeakuyus yooeremeopu-
MenbHas, CMbIKAHUe 8eK NoAHoe ¢ 00eux cmopor. Jeuxcenus
21a3HbIX 010K 60 8Ce CMOPOHbL 8 HOpMe. dyecmeumenvHocms
Ha auye coxpanena ¢ obeux cmopor. Mumuka He Hapyuiena.
Bxycosvie ouwywenus coxpanenvt ¢ obeux cmopon. Caesnas
@yHryus He Hapyuena. DYHKUUOHAAbHYLI CAYX COXPAHEH,
201080KpYJceHull Hem. Msekoe HEOO Hanpseaemcs Xopouio,
Oechopmayuu HéGA Hem, 2A0MOUHDBLI PehaeKc COXPaHeH, A3biK
uHmaxkmet c obeux cmopon. Haonaeuvs nodnumaem c60600-
Ho. Jleusicenus 6 1e6biX KOHEUHOCMSAX 6 NOAHOM 00BeMe U 00-
cmamourol cunvl. B npagvix KoHeUHOCMAX: NPOU3BOAbHDBLE
deudicenus 8 Hoee cunoli do 4 6annos, 6 pyke — 4 baina npok-
cumanvHo, 8 kucmu — 0o 3 6aanos. llayuenmixa camocmos-
MeAbHO nepedeueaemcs 6 npedeaax Ae4eOH020 yupeicoeHus,
6 cocmosiHuu ce6s obcayycusamv. CyxoxucubHvle peghrexcol:
cresa — ycugole, cnpasa — oxcueaensl. Ilamonsoeuueckux
peghrercos He svisisaero. [losepxrnocmuas u enyboxas uygcm-
sumenvHocms He Hapyuiennl. Ilarvyernocoéas npoba: aeoil
DYKOUL 8bIn0AHAEM 0e3 NPOMAXUBAHUS, NPAGOL — C UHIMEHUU-
OHHbIM mpemopom. B noze Pombepea 6oavras Hanpsiicena.
Dynxyuu maszoevix opeanos He Hapyuienvl. Kpaeseas doza
Ha momenm 2-20 smana CmPX cocmasuna 18 Ip no 50 %
u30003e. OcobeHHOCMb: HA MOMeHM nposederus 2-20 smana
OMMEHEeHO HA4an0 npodOANCEHHO20 Pocma onyxoau (yeeau-
yenue obsema 0o 4,6 cm’), seposmuo, 00ycioerenHoe 3a0ep-
JCKOUL 8 NPOBedeHUU NeUeHUs..

Tpu 300410l KOHCYADMAYUU NO PE3YALIMAMY KOHMPOAb-
Hoti MPT om 15.01.2021 obsem onyxoau yMeHbUIUACS
Ha 96 % no cpagnenuio ¢ ucxoduvim — do 0,48 cm’, macc-
appexm u nepu@oKatbHblii OMeK NOAHOCHbIO PeePeccuposa-
au (puc. 4). Ha smom gpone ommeuero danvhetiuiee yay4uie-
HUe Heepoa02UHeCcK020 cmamyca NAuUueHmiKu: 004bHas
CamocmosimensHo u 6oaee y8epeHHo X00um, o0cayicusaem
cebs 6e3 NOCMOPOHHET NOMOWU, PeHesbix HAPYUleHULl Hem.
Ha sudeoomueme: coxparnsemcs HapyuieHue MeaKoi Momo-
PUKU 6 Nnpaeoili KUcmu, HenoCMosHHbIE XOPeoamemouoHbie
dsuscenus. Opuenmuposounas oyeHka no wxane Kaprosecko-
20 — 70—-80 %, ECOG — 1 6ann.

OBCYXJIEHUE

B Hacrosimee BpeMst Xupyprudeckoe yaajieHue 1 pa-
TUOXMPYPTUSI pacCMaTPUBAIOTCSI KaK IBE OCHOBHBIX OII-
WU B JICYUCHUN OMMHOYHBIX BHYTPUMO3TOBBIX METACTa30B.
B 0630pe M. A. Hatiboglu u coaBr. (2020), mocBSIIeHHOM
COBpEMEHHBIM ITOAXOMaM K JICICHHIO BHYTPUMO3TOBBIX
METacTa30B, K OCHOBHBIM IIPEUMYIIECTBAM XUPYPTUH OT-
HOCHT cliefytolee: ObICTpoe ycTpaHeHue Macc-addekra
¥ MepruhOKAIBLHOTO OTeKa Ha (DOHEe KPYMHBIX (=3 cM)
METACTa30B; MOCIEAYIolee CKOPOE HEBPOJIOTMUYECKOE BOC-
CTaHOBJICHNE W YMEHBIIICHNE TTOTPEOHOCTH B CTEPOUITHOM
Tepanun. B To e BpeMst, OHM OTMEYAIOT 1 IIPEUMYIIIECTBO
PamMOXUPYPTUH: BO3MOXKHOCTD 3(D(EeKTUBHOTO YIAJICHUST
TIpY TIIYOMHHOM JIOKAJIM3aIli METacTa30B U/ Wi B QYHK-
IIMOHAJIPHO 3HAYMMBIX 30Hax [4]. CouyeTaHne KPYITHOTO
MeTacTasa, PacIoJIOXEHHOTO B TJyOMHE ITOJIyIIapus,
C BBIpAXKEHHBIM TTepH(POKATEHBIM OTEKOM U TUCIOKAITCH
CPEAMHHBIX CTPYKTYP OTPaHUYUBACT BO3MOKHOCTD, C OfI-
HOI CTOPOHEI, 0€30IaCHOT0 yIaJICHNUS OITyXOJIN 0e3 prCcKa
rpyboro OCTaTOYHOrO HEBPOJOTUYECKOTO IeduInTa,
C ApyToif — MPUMEHEHMS BBICOKHUX PaTUOXUPYPTUICCKUX
II03 M3-3a MMOBBIIIEHHOTO PUCKA IMMOCTIYICBIX TOKAJTBHBIX
ocnoxHeHnnit. G. Minniti u coaBt. (2011) yctaHOBMIN,

2'2022

69



70

HEHPOXUPYPITUA ‘ Russian Journal of Neurosurgery
TOM 24 Volume 24

Hab6ntooeHue uz npakmuku

Puc. 4. Junamuxa usmenenus onyxoau nocae 2-2o ceanca CmPX: a — MPT na momenm aeuenus (06sem onyxoau — 4,6 cm’>, MUHUMANbHYLIL NEPUPOK ANbHDILL
omek); 6 — MPT uepes 1 mec nocne 3aeepuienus aeuenus (06sem onyxoau — 0,48 cm’, omeka nem)

Fig. 4. Dynamics of tumor changes after the 2" stage of SRS: a — MRI at the time of treatment (tumor volume is 4.6 cm’, minimal perifocal edema); 6 — MRI

1 month later (tumor volume is 0.48 cm?, no edema)

yt0 go3a 10 Ip Ha 0ObeM TKaHM Gostee 12,6 cm> 1 gosa 12 Ip
Ha 00beM Goitee 10,9 cM® MOBBILIAIOT PUCK PA3BUTUS pa-
nuoHekposa Ha 47 % [5].

[IpoMeXyTOYHBIM BApUAHTOM, ITOAXOASIIMM ISl 00-
JIy4eHUSI KPYIIHBIX METACTa30B, CAYXUT 'MI0GPaKLIMOHK~
poBaHHas paguoTeparus, B OCHOBHOM IIpUMeHsieMas
Ha JIMHEMHBIX YCKOPUTEISX M MO3BOJISIONIAsT MOABECTU
3P HEKTUBHYIO CYMMapHYIO 103y 00Ty4eHus 3a 3—5 ceaH-
coB. CraxxupoBaHHas paglOXUPYPrusi METACTA30B TaMMa-
HOXOM — M3BECTHBIN, HO HEJOCTATOYHO IIIMPOKO PacIpo-
CTpaHeHHBbI MeTon jedeHusi. CyTh ero 3aK/II04aeTCs
B IIEpBOHAYAIbHOM ITOABEIEHUU K KPYITHOI OITyXOJIH CY0-
TepaneBTUYEeCKOM J03bl 00JydeH s (HUKe OOBIYHO MPHU-
MEHSIEMOTO IMara30Ha 103) — OHA HeJO0CTaTOYHA IS [10-
JIy4eHHUsl CTOMKOro adekra, HO MO3BOJISIET B KOPOTKUIA
reprof (2—4 Hex) TOOUTHCS YMEHBIIICHUSI OITyXOJIH, YTO-
OBl MOIBECTH K Helt B TeueHUE 2-To (pexe 3-ro) ceaHca
00JTydeHus1 60J1ee BBICOKYIO NO3Y IS 3aKPETIJIEHUS U YCH -
JIEHWSI TIEpBOHAYaILHOTO 3(PdeKTa.

Y. Higuchi u coasr. (2009) nposenu CTPX 3a 3 ceanca
¢ uHTepBaIioM 2 Hen (cymmapHas no3a — 30 Ip) 43 maum-
€HTaM ¢ MeTacTaTuyeckumu oyaramu 6ojee 10 cm®. Otme-
YEeHO IPOIPECCHMBHOE CHUXEHHE O00BEMOB OIYXOJIU
Ha 18,8 % x MmomenTy 2-T0 ceanca un 39,8 % — 3-ro ceaHca
(p <0,0001). YMeHbIIEHNE OITyXOJIelt MEXIy ceaHCAMU
Habmonanock B 90,7 % ciyyaeB, YTO IIO3BOJIUIO CHU3UTh
JIyYEBYIO HArpy3Ky Ha MOST IPU KaXIOM IOCIEAYIOLIEM
JeyeHuu. JlaHHAsT METOAMKA MO3BOJIMIA 00EeCIeYUTh 6-
1 12-MecaYHBIN JIOKaJIBHBIA KOHTPOb 89,8 1 75,9 % co-
oTrBeTcTBeHHO. ToibKO y 1 malmeHTa pa3Bujiach TOKCHY-
HOCTB 3-i1 crerieHu [6]. B mpocrnekTnBHOM Hccae10BaHUN

mo CtPX S. Yomo u coaBt. (2012) oLleHUIN Pe3yJIBTaThI
JedeHus 27 O0JbHBIX, MOJyuYnBIIMX cyMmapHo 20—30 Ip
C WICTIOJIB30BAaHUEM 2-3TaITHOM CXeMBI (DPaKIIMOHNPOBA-
HUSA ¢ UHTepBajioM 3—4 He. JIoKaTbHBINM KOHTPOJIb COCTa-
B 851 61 % 4depes 6 u 12 mec coorBeTcTBEHHO. Pagmo-
Hekpo3 pasBwica y 3 (11,1 %) nauuenros [7]. ITocie
2-srammHoit CTPX L. Angelov u coast. (2018) B rpymire u3
54 GOJbHBIX OTMETHIM 3- U 6-MECSYHbINI JTOKATbHbII
KOHTPOJIb B 95 11 88 % COOTBETCTBEHHO. YPOBEHb JIOKAJIb-
HbIX ocyioxHeHuit coctabui 11 % [8]. B uccinengoBanuu
T. Serizawa (2018) ripu cpaBHeHNH 2- 1 3-3TartHO CTPX
B 2 rpynnax (1o 106 naiueHToB) cieaylole MoKa3aTen
He TaJI1 JOCTOBEPHOM pa3HUIILL: MeIMaHa BBLKUBACMOCTH,
MPOrpecCHpOBaHE OIYXOJIX Yepe3 1 Tom, 9acToTa CMEepTH
10 HEBPOJIOTUYECKIM TIPUIMHAM 1 YPOBHIO OCIIOXKHECHUI
[9]. E.E. Lovo m coaBt. (2019) ommcanu pe3yJbTaThl
2-starmHoi CTPX y 10 60JBHBIX ¢ KPYITHBIMUA CUMIITOMA~
THYECKUMHU MeTacTa3aMM paKa JIETKOTO Y MOJIOYHOM Ke-
JIe3BI, COIIPOBOXIABITUMUCS JTOKAIBHBIM Macc-3¢hdeK-
toM. KoHTpoJib pocTa omyxoiiu coctaBui 91 % yepes 1 ron
HaOmoneHus. BeKrBaeMOCThb 6€3 TTpOorpecCupOBaHMST —
8 Mec. Y Bcex MaImeHTOB OTMEYEHEI perpece HeBPOJIOTIeC-
KO CUMITTOMAaTUKU M OTCYTCTBHE OCJIOXKHeHMi [10].

3AKJIIOYEHWE

OnucaHHbBIN KIMHUYECKWI CIydail MOATBEPXKIAET BhI-
COKYI0 3((PeKTUBHOCTD CTAXKMPOBAHHON paIOXUPypPTrun
B JICUCHUM KPYITHBIX (=3 ¢M) BHYTPUMO3TOBEIX MeTacTa-
30B, PACIIOJIOKEHHBIX B (PYHKIIMOHAILHBIX 30HaX. OTueT-
JIMBBIM OTBET OMYXOJIM Ha ITPOBEICHHOE BO3AEHCTBUE MTPO-
SIBUJICSI OBICTPBIM pPErpeccoMm rpyObIX HEBPOJOTMUYECKUX
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BBITIAICHUI 1, COOTBETCTBEHHO, 3HAUNTEITBHBIM YITyJIIle-
HHEM KadecTBa XXM3HU, YTO KpaifHe BaXKHO TSI OHKOJIO-
rUYeCKUX O00JMBbHBIX. OOHAKO B JIMTepaType He HAWICHO
YIOMWHAHMI O CTAXXUPOBAHHOM PaTOXUPYPIUH KPYITHBIX
METacTa30B, PACIOJIOKEHHBIX B (DYHKIIMOHAJIBHO 3HAUM -
MBIX 30HaX 1 COMIPOBOKIAIOIINXCS HE TOJIBKO JIOKATLHBIM
Macc-3¢dexToM, HO U BEIPaKeHHOM TUCIOKAIINeit MO3Ta,
YTO TPAOULIMOHHO CYMUTAETCS aOCOTIOTHBIM IIPOTHBOIIO-
KazaHHEeM K TIPOBEICHUIO O0IydeHUs. JJaHHBIN TIpUMep
ITO3BOJISIET OoJiee BHUMATEJIFHO OTHECTUCHh K BO3MOX-
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HOCTSIM CTEPEOTAKCUUIECKOTO OOIYyIeHUSI, YTOTHEHHIO
KIIMHWYIECKUX MMOKAa3aHUI W MPOTUBOIIOKA3aHUI K TIPH-
MEHEHMIO CTaXXUPOBAHHOU pamuoxupypruu. besyciosHo,
pellieHre BOIIPOca O BRIOOPE MEXKIY XUPYPTHIECKOM 1 pa-
THOXUPYPTUYECKOM TAKTUKAMHU JICYCHUSI JOJDKHO IIPOBO-
IATBCSI COBMECTHO C OTIEPUPYIOIINMH HEHPOXUPYPTaMH.
[Ipu 3TOM HEOOXOOMM MaKCUMAJIBHBIN yIeT aKTUBHOCTH
OCHOBHOTO 3a00JIeBaHUS, TIpeAriojiaraeMoi 3(pheKTUBHO-
CTU KaXIOTO M3 METOIOB JIOKAJTBLHOTO JICUCHHSI, a TAKKe
MOTEHINAIBHBIX PUCKOB OCJIOXKHEHMIA.

NUTEPATYPA / REFERENCES

1. bBanos C.M., Tonanos A.B., Unbsios C.P.
u 1p. Pe3ynsratel paaroxupypruyeckoro
U JIEKAPCTBEHHOTO JICYECHUST TTAIIUCHTOB
C MeTacTa3aMu B TOJIOBHOM M0O3T. Omyxo-
v tosioBwl U men 2017;7(3):19-30.
[Banov S.M., Golanov A.V., Ilyalov S.R.
et al. Results of radiosurgical and drug

treatment of patients with brain metastasis.

HNT 2017;7(3):19—30. (In Russ.)].

DOI: 10.17650/2222-1468-2017-7-3-19-30.

2. Brem S., Panattil J.G. An era of rapid
advancement: diagnosis and treatment
of metastatic brain cancer. Neurosurgery
2005;57(5 Suppl):S5-9.

DOI: 10.1093/neurosurgery/57.suppl_5.
s4-5.

3. Liu Q., Tong X., Wang J. Management
of brain metastases: history and the
present. Chin Neurosurg J 2019;5:1.
DOI: 10.1186/s41016-018-0149-0.

4. Hatiboglu M.A., Akdur K., Sawaya R.
Neurosurgical management of patients
with brain metastasis. Neurosurg Rev
2020;43(2):483-95. DOI: 10.1007/
s10143-018-1013-6.

. Minniti G., Clarke E., Lanzetta G. et al.
Stereotactic radiosurgery for brain
metastases: analysis of outcome and risk
of brain radionecrosis. Radiat Oncol

W

2011;6:48. DOI: 10.1186/1748-717X-6-48.

6. Higuchi Y., Serizawa T., Nagano O. et al.
Three-staged stereotactic radiotherapy
without whole brain irradiation for large
metastatic brain tumors. Int J Radiat
Oncol Biol Phys 2009;74(5):1543—8.
DOI: 10.1016/j.ijrobp.2008.10.035.

7. Yomo S., Hayashi M., Nicholson C.

A prospective pilot study of two-session
Gamma Knife surgery for large metastatic
brain tumors. J Neurooncol

10.

2012;109(1):159—65.

DOI: 10.1007/s11060-012-0882-8.
Angelov L., Mohammadi A.M., Bennett E.E.
et al.: Impact of 2-staged stereotactic radio-
surgery for treatment of brain metastases >
2 cm. J Neurosurg 2018;129(2):366—82.
DOI: 10.3171/2017.3.JNS162532.

. Serizawa T., Higuchi Y., Yamamoto M.

Comparison of treatment results between
3- and 2-stage Gamma Knife radiosurgery
for large brain metastases: a retrospective
multi-institutional study. J Neurosurg
2018;7;131(1):227-37. DOI:
10.3171/2018.4.JNS172596.

Lovo E.E., Torres L.B., Fidel J. et al.
Two-session radiosurgery as initial
treatment for newly diagnosed large,
symptomatic brain metastases from breast
and lung histology. Cureus 2019;11(8):
e5472. DOI: 10.7759/cureus.5472.

2'2022

Bkuiag aBTopoB

C.P. nbsiioB: HanmucaHMe CTaTbU, HAYYHOE PelaKTUPOBAaHUE CTAThU;

A.M. TNapiiyHuHa: HarMcaHWe CTaTbu;

K.M. KgBalHuH: 06paboTKa KIMHUYECKUX TaHHbIX;

K.E. MenseneBa: 06paboTKa KIMHUYECKUX TaHHbIX;

A.A. baynuH: ¢pusnueckoe ruiaHUpoOBaHUE PATUOXUPYPIUH;

O.T JlenunuHa: pusznyeckoe rmiaHupoBaHUE PATUOXUPYPTHH.

Authors’ contributions

S.R. Ilyalov: article writing, scientific editing of the article;

A.M. Parshunina: article writing;

K.M. Kvashnin: clinical data analysis;

K.E. Medvedeva: clinical data analysis;

A.A. Baulin: physical planning of radiosurgery;

0.G. Lepilina: physical planning of radiosurgery.

ORCID aBtopos / ORCID of authors

C.P. Unbsinos / S.R. Ilyalov: https://orcid.org/0000-0002-1572-5798

A.M. INapmynuna / A.M. Parshunina: https://orcid.org/0000-0001-8765-6368
K.E. Mensenesa / K.E. Medvedeva: https://orcid.org/0000-0001-6844-3076
A.A. Baynun / A A. Baulin: https://orcid.org/0000-0002-8112-8043

O.I". Jlenununa / O.G. Lepilina: https://orcid.org/0000-0002-1868-6894

KonhumkT unTEpecoB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IUKTA UHTEPECOB.
Conlflict of interest. The authors declare no conflict of interest.

®unancupoBanne. VccienoBaHe MpoBeeHO 6€3 CITOHCOPCKOM TMTOIEPKKHU.
Financing. The study was performed without external funding.

Co0uio1eHue IPpaB NANMEHTOB U MPaBul OnodTHKH. [1anieHTKa nana nHOOPMUPOBAHHOE COTJIACHE.
Compliance with patient rights and principles of bioethics. The patient gave informed consent.

Crartes nocrymuia: 16.09.2021. Ipunsta K myomnkamuu: 01.02.2022.
Article submitted: 16.09.2021. Accepted for publication: 01.02.2022.

71



2'2022

72

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery

TOM 24 Volume 24 Ha6nwodeHue u3 npakmuku

DOIL: 10.17650/1683-3295-2022-24-2-72-77 [®)BY 4.0

YPECKOXHOE TPAHCOOPAMUNHAJIBHOE
OHJOCKOITNYECKOE YAAJIEHUE MHOPO/JIHOI'O
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MpepcTaBneH KAMHUYECKUIA NPUMEP XUPYPTUYECKOTO SIeYEeH U NALMUEHTA C OTAANEHHBIMU NOCAEACTBUSMU OTHECTPENbHO-
ro C/1enoro NPOHMKAIOWEro PaHEHWs NOSICHUYHOTO OTAENA NO3BOHOYHMKA, NONYYeHHoro 15 neT Hasag. MokasaHue Ans Bbl-
MOJIHEHWs ONEepaTUBHOrO BMeLaTebCTBa — Pa3BUTUE B NocneaHue 1,5 rofa peuuansupytolimnx daermoH 3abpiowmnHHoro
NpoCTPaHCTBa Ha hoHe MHOPOAHOTO Tena (Mynn) B MexTenoBoM npomexyTtke L —L . B «xonogHoM» nepuope Bocnanu-
TENbHOMO NPOLECca BbINONHEHA MUHUMANbHO MHBA3MBHAs Onepauus No YAaNeHUIo PaHsALWero CHapaaa ¢ NpUMeHeHneM
4PECKOXKHOTO TpaHcopaMMHaNbHOMO IHA0CKONUYECKOro AOCTYNa. PaccMoTpeHbl HIDAHCHI TAKOMO AOCTYNA U NPOAEMOH-
CTPMPOBAHbI €ro BO3MOXHOCTU. [IpUBEAEHHOE KNMHUYECKOE HAONIOAEHUE CBUAETENLCTBYET, YTO NOKA3aHUS K YPECKOXKHOM
TpaHcdopammHanbHON 3HLOCKONUYECKON XMPYPriuu MOTYT He OrPaHUYMBATLCA TONBKO AereHepaTUBHO-AUCTPO(DUYECKM-
MU 3a60N1eBaHNUAMU NO3BOHOYHMKA.

KnioueBble cnoBa: YpeckoxHas TpaHchopaMuHanbHaa IHA0CKONUYECKas XUPYPrus, NOACHUYHBIA OTAEN NO3BOHOYHMKA,
OTHeCTpenbHoe paHeHue
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A clinical example of surgical treatment of a patient with long-term consequences of a gunshot blind non-penetrating
wound of the lumbar spine received 15 years ago is presented. The indication for performing surgical intervention was
the development of recurrent retroperitoneal phlegmon in the last year and a half against the background of the pres-
ence of a foreign body (bullet) in the interbody gap L,~L,. In the “cold” period of the inflammatory process, the least
invasive operation was performed. The article describes the course of percutaneous transforaminal endoscopic removal
of a foreign body, and demonstrates the possibilities of such access. The above clinical observation indicates that
the method of percutaneous transforaminal endoscopic surgery may not be limited in its indications only to degenera-
tive-dystrophic diseases of the spine.
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Hab6noodeHue uz npakmuku

BBEJIEHUWE

OrHecTpebHBIE PaHEHUS MO3BOHOYHMKA OTHOCST
K TSDKEJIBIM TpaBMaM, HaXOMSIIIIUMCS B 00J1aCTH MHTEpeca
HENPOXUPYPIrUU M CMEXHBIX CIICIIMAIBHOCTEM, UTO CBSI3a-
HO B IIEPBYIO OYepeIb C BBICOKOM JICTAIBHOCTHIO U MTHBA-
uau3anueit paHeHbIx [1].

B crpykType moOBpeXmeHUI MTO3BOHOUYHMKA OTHE-
CTpeNIbHBIC paHEHUS 3aHUMAIOT 3-€ MECTO I10 YaCTOTe T10-
cJie TTafieHus C BBICOTHI U JOPOXHO-TPAHCIIOPTHBIX IIPO-
HCcIIecTBU. PacrpocTpaHEHHOCTh OTHECTPEIBHBIX
paHEHUI MO3BOHOYHMKA B MHUPHOE BpPEeMSI COCTaBIISICT
okoJto 29,4 ciaygaes Ha 10000000 HaceneHNS B pa3BUTHIX
ctpanax u 1o 50 Ha 1000000 — B pa3BuBaroniuxcs. Yarie
STOMY BUIY ITOBPEKICHUI MTOABEPKEHBI JINIIA MY>KCKOTO
mojia B Bo3pacte oT 15 mo 34 neT (1Mo JaHHBIM pa3HBIX aB-
TopoB, 78—91 %). Ha mosnto paHeHMi MOSICHUYHOTO OTAE-
J1a Mo3BOHOYHMKaA Tnipuxoautes 10—24,5 %, n3 KOTophIxX
MMPOHUKAIOIIWE PAHEHWS COCTABJISTIOT oKouto 14 % [2—6].

PaneHMs MOSICHIIHO-KPECTIIOBOTO OT/eIa TT03BOHOY -
HMKa, KaK MpaBUjI0, COMPOBOXIAIOTCS OTHECTPEJIbHBIMU
MMOBPEXICHUSIMU OPTaHOB OPIOITHOM ITOJIOCTH U 3a0pro-
IIMHHOTO MPOCTpaHCTBa. Pemarommuii (pakTop porHo3a
B OCTPOM M paHHEM IIepHUOaaxX — CBOEBPEMEHHOCTh OKa-
3aHMST HEOTJIOXKHON XUPYPTUUSCKOM ITOMOIIIH IT0 TIOBOIY
MTOBPEXICHMUI TTOJIBIX 1 TTAPEHXMMATO3HBIX OPTraHoB [2].
Hau6ombInyo onmacHOCTh B TJIaHE paHHUX OCIOXHEHMI
OTHECTPEJIbHBIX paHECHUI TTO3BOHOYHMKA TIPEICTABIISIIOT
IMPOHUKAIOIINE PAHEHUS C TIOBPEXXKICHUEM CITMHHOTO MO3-
ra ¥ KOpeukoB KoHckoro xBocta [7]. Ilpu 3Tom HecTa-
OMILHOCTB TIPY MYJIEBBIX pAHCHUSIX IIO3BOHOYHUKA BCTPE-
YaeTcsa Ype3BBIYAfHO peaKko. B CBSI3M ¢ 3TUM BOIIPOC
0 HEOOXOMMMOCTH M CPOKAX YIaJCHMS paHSIIIEeTo CHapsIa
YXOIUT Ha BTOpoi 1iaH. OmHAKO IIATETbHOE TTpeObIBa-
HHE METaJUIMIeCKOT0 MHOPOIHOTO Tejla B OPTaHMU3ME CO-
MPSKEHO C PUCKOM TOKCMYECKOTO BO3ICUCTBHS, TIPEXKIIEe
BCero CBMHIIA [§8], a TaKxKe C pa3BUTHEM TSKEIBIX THOMHO-
BOCITAJINTEILHBIX OCJIOKHEHMIA [9].

A
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B craTthe mpencTaBieH caydail yCIEITHOTO XUPYPIH-
YeCKOTO JICYCHNS TTAlIMEHTa B IMIePHOIe OTHAICHHBIX I10-
CJICICTBUI OTHECTPEJIBHOTO CJICIIOr0 HEIPOHUKAOIIETO
paHeHUS MOSICHUIHOTO OT/IejIa TO3BOHOYHUKA.

KIMHUYECKOE HABJIFO/JEHWE

Ilayuenm II., 39 sem, obpamuncs 8 KAUHUKY HelUpoxu-
pypeuu Boenno-meouvyunckoii axademuu um. C.M. Kuposa
¢ acanobamu Ha peyudusupyroujue ghrecMorbl 3a6PIOUUHHO0
npocmpancmea, conpogoxcoarouuecst 6oavio 8 ChuHe.

U3 anamnesa cmano uzsecmuo, umo 6 2006 2. nayuenm
noayuun oeHecmpensroe panerue. Iucmosemuas nyas, 6oii-
05 6 meno uepes nepednHe-60K08YH0 CMEHKY JcUgoma, nogpe-
ouna moacmyro U MOHKYI0 KUWKY U OCIAHOBUAACH 8 MediC-
no3gonkoeom oucke L —L, ne doiids 2 mm 0o nepedneii
CMeHKU N0360HO4H020 KaHana. Takum obpazom, no KAUHUKO-
PEHM2eHOA02UMEeCK Ol KAACCUDUKAUUL 02HECMPENbHbIX PaHe-
Huil nozeonounuxa H.C. Kocurnckoii [ 10], nauuenm noay4un
caenoe Henporukarwujee panenue. Hesponoeuueckuii degu-
yum y 6046H020 OMCYMCME084, MO C8UACMEeNbCMBO8AN0
0 HEOCAOICHEHHOM XapaKmepe paHeHus.

Bo epems nepsuuroil xupypeuueckoii o06pabomku nayu-
eHmY pe3eyupo8aHsl YHacmKku moaCmoil U MOHKOU KUWKLU,
cgopmuposana koarocmoma. B danvreiiwem HeoOHokpamuo
BbINOAHANUCH ONEPAMUBHbIE BMEUamenbCcmea Ha 0peaHax
OpIOWHOI nOAOCMU 0451 YCMPAHEHUs NOCAe0CMBUIL PAHeHUs..
Yuumeieas nenponuxarowuil u Heoca0dcHeHHbII XapaKkmep
PaHeHus, om yoaneHus nyau npu nposedenul mex onepayuil
xupypeu 6o3depaucusanucs. C cepedunst 2019 e. y 601bH020
Hauaau noseasmecs peyudusupyroujue 3a6prouunHsle ab-
cuyeccol, conpogodcoaemvie GeodpurbHOl AUXOPAOKOU U UH-
MeHCUBHOI 601bI0 8 NOSCHULE, NO NOBODY He20 HECKOAbKO pa3
npo8odUAUCH ONepayull BCKPbIMuUs U OPeHUPOBAHUSL 2HOUHBIX
04a208 pemponepumoneanvHvim docmynom (puc. 1).

IIpu évinonnenuu KT-coucmynoepaguu 6o épems nocaed-
Heeo peyuduea 3a0prOUUHHOL (hreeMoHbl Obl10 biBAEHO HA-
AuHUe MOHK020 C8UUIEE020 X00A MeHCOYy NOAOCMbIO (hre2MOHbL

Puc. 1. Buewnuii ud nepedneii oprownoii cmenku nayuenma I1.: a — pybey om 6xo0Ho2o omeepcmust (cmpeaku); 6 — 6ud cnepedu; 8 — pyoyblL om onepayuii

BCKPbIMUS U OPEHUPOBAHUSL PEMPONEPUMOHEANbHbIX (haeeMoH (cmpeaki,)

Fig. 1. The appearance of the anterior abdominal wall of the patient P.: a — the scar from the inlet (arrow); 6 — front view; ¢ — scars from operations of opening

and drainage of retroperitoneal phlegmons (arrows)
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Puc. 2. Jloonepayuontsie KomnoromepHsie MomMoepammol NOACHUYHO20 0mOeaa no360HoHHUKa nayuernma I1.: a, 6 — cacummanshsie cpesvl; 6 — 3D-pekon-
cmpykyua. Buzyaausupyemes copmuposasuuiica xocmuoiii 610K mexcdy meaamu L u L,

Fig. 2. Preoperative computed tomograms of the lumbar spine of patient P.: a, 6 — sagittal sections; ¢ — 3D reconstruction. The formed bone block between

bodies L, and L, is visualized

Puc. 3. 9man evinonnenus sndockonuteckoeo mpancgopamunanbhoeo docmyna (a) Kk uHopooHomy meny (6) noACHUMHO20 0Mmaoeaa NO360HOUHUKA

Fig. 3. Stage of performing endoscopic transforaminal approach (a) to foreign body (6) in the lumbar spine

u obnacmoio pacnonoxcerus uHopodHoeo meaa. C yuemom
B03MOMNICHOU NPUMUHHO-CAEOCMBEHHOU C8A3U C Peyuousupy-
foujeli ghaeeMoHoU nayuenmy Ovia0 peKoMeHO08aHO YoaneHue
UHOPOOHO20 mena u3 noszeonouHuxa. llocae nposedennozo
00NoAHUMENbHO20 00CAe008AHUSL NAUUEHI 20CRUMAAU3UPO-
6aH 6 KauHuky Heiipoxupypeuu BMedA um. C.M. Kuposa
0415 NAAHOB020 ONEPAMUBHO20 BMEULAMENbCME.

Jloonepayuonnuie KoMnviomepHsie MOMOPAMMbL C GU3Y-
anuzayueil UHOPOOHO20 Menaa 8 NOSICHUMHOM omdene no360-
HOYHUKa npedcmaesnensl Ha puc. 2.

Xoo onepamuenozo emewameavcmea. Iloo obueii
MHO20KOMNOHEHMHOU aHecmesuei ¢ unmybayuei mpaxeu
6 NOA0JICEHUU D0ABHO2O HA JCUBOME NOO PEHM2EeH-KOHMpPOaeM
6 NpAMOU U OOK0BOU NPOCKUUSX 6 HUNCHION YACHb 1€8020
MedHcno3601K06020 omeepcmus L -L, nocaedosamenvio
ycmanosaenvt uena 18G u npogoduuk. Hena yoanena. B me-
cme NYHKYUU 8bINOAHEH Pa3pe3 KOJCU U MASKUX MKaHel 0au-
Hotl 1,0 cm. Tlo nposodHuKky ycmanoener KOHYcooOpasHblii
nanpasumens. 1100 penmeen-Konmponem no KoHycooopazHo-
My Hanpasumenro ycmanogieHa pabouas mpyoka. Ilocae

PeHmeeH-KOHmMpPOoAsi 8 2 NPOeKUUsIX Hanpagumens, NPOBOOHUK
u Hanpaeasiouiue mpyoxu yoanseunt (puc. 3).

B pabouyio mpybky ycmanoseaen sndockon SpineTIP
(KARL STORZ, Iepmanus). JanvHeiluiee onepamushoe
eMeamenbcmeao 6ea0cb Nod IHOOCKONUHECKUM KOHMPO-
aem. Buzyaauzuposeansr kocmmubie cmpyKkmypsl Mejncnos-
BOHK08020 OMBepCMUsi — 8ePXHsisl NO36OHOUYHAS BbIPe3Ka
U 8epXHUll CYyCMAasHol ompocmok noseonxa L, a maxce
anudypanvHas Kiemuamka, nepednee 3nudypaivHoe npo-
cmpancmeo. C npumeneHuem KOHXOMOMO8 8bINOAHEHA Ya-
CMUYHAs GAa8IKMOMUSI POPAMUHAALHOU HACMU HCEAMOT
c653KuU, yoaieHsl Qppazmernmsl 3a0Hel 4YaCMU MelNCno360H -
K08020 ducka. Busyaauzuposano unopoonoe meno. Tkano
ducka, okpyscaruas nyo, epa3Ho-cepoo yeema ¢ MHO-
20UUCACHHBIMU Memaniuieckumu exkpanienusmu. 060404-
Ka nyau paspyuiena, mpyoHoomoeauma om OKpyscaouux
mianeil. C yeavto cozdanus kanana 0as yoanseHus uHopoo-
HO20 meaa ¢ npuUMeHeHUeM 8blCOK00O0pOmUCmblX 60po8
BbINONHEHA YACMUYHASL Pe3eKYUsl HUJNCHe20 Kpas meaa no-
seonka L, (puc. 4).
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Puc. 4. Pomoepaghuu sndockonuueckoeo smana onepayuu: a — @ 2AyOUHe pamvl U3YANUUPOBAHA 20A06HAS HACHb UHOPOOHO20 mead; 6 — JMan Yacmu4Houl

Ppe3eKyuU HUICHe20 Kpasa mend N0360HKA LI

Fig. 4. Endoscopic stage of the operation: a — the head part of the foreign body is visualized in the depth of the wound; 6 — stage of partial resection of the lower

edge of the body of the L, vertebra

i

Puc. 5. Hnmpaonepayuonnvie pomoepaguu: a — uzenevennas nyas; 6 — cmenKa KaHaia, yepe3 KOmopbulil U361eKaioch UHOPOOHOe mesno

k|

Fig. 5. Intraoperative photographs: a — extracted bullet; 6 — the wall of the channel through which the foreign body was removed

Hnopoonoe meno mobUAU308aHO NPU NOMOUWU KPIOUKOB
U 10NAMOK, (PUKCUPOBAHO WUNUAMU U U38AEYEHO 8Mecme
¢ paboueil mpyoroii (puc. 5). IIpodoaxcumenrsHocmos s3mana
usgneverus nyau cocmasuna 35 mun. Texnuveckue ca0xicHo-
cmu Oblau C8A3AHBL C MeM, YMO 3aKpyeAeHHAs 20108HAS
yacms nyau QUKCUPOBANACh WUNYAMU HeHAOelCHo, a oua-
Memp paAcKpbliMblX WURYOE8 C 3aX8A4eHHOI nyell NPegblulan
duamemp paboueit mpyoxu. Bcaedcmeue smoeo npu conpu-
KOCHOBeHUU OpaHui wunyoe ¢ mpyoKoii nyas 6vicKaKueand.
Kpome moeo, 6 kanane, cghopmuposanHom 6 MeICHO360HKO-
80M NPOMENCYMKe, NOCHOSAHHO NPUXOOUAOCH UBMEHAMb MpPa-
ekmopur 08udceHUs U3-3a evicmynanuwux (daxce
Ha 1—2 mm) anamomuueckux obpazoearuii. Karubp uzeéne-
ueHHOU nyau — 7,62 Mm, Oauna — 15 mm.

1100 garoopockonuueckum Kkonmpoaem pabouas mpyoxka
U 9HOOCKON NOBMOPHO YCMAHOBAEHb! MPAHCHOPAMUHANBHO
6 Mexcno360nK06blil duck L —L . Boiaeaerno 6oavuioe Koau-
Yyecmeo pacmeHmos 000404KU NYAU, KOMOpbie ObLau

yoanenvl npu nomowu wunyoe u Kycauex. Hecxoavko ghpae-
MEHMO08 000A0UKU C OKPYICAIOUWUMU MALKUMU MKAHAMU 8351~
mbl Ha 6akmepuonoeuteckoe uccaedosanue. lemocmas goi-
noAHeH npu nomowu 6unoaspHoi koaeyasyuu. [locae
KOHMPOAbHOU peau3ul ONepayUOHHOU pamvl padouas mpyoxka
¢ aHdockonom yoanensl. Pana koxcu yuuma y31086im weom.
Hanoxcena acenmuyeckas noesaska Ha NOCAEONePaAyUOHHYIO
pany. Humpaonepayuonnas kpoeonomeps — menee 20 ma.
Bo epems onepayuu nposodusrace aHmubUOMUKORPOPUAAK -
MUKa 6aHKOMULUHOM: BHYMPUGeHHO KaneavHo 1,0 e.
Tayuenm eepmukaiu3uposan é nepevie Cymxu nocie
onepamueroeo emeuwiamenvcmed. B 6auscatiwem nocaeone-
PAYUOHHOM nepuode OMMeYeHO NOBblUleHUe MeMNePamypbl
meana 0o 37,8 °C. Ha ¢hone napenmepanvrozo e6edenus yeg-
mpuakcora no 1,02 2 paza 6 cymku auxopaoka Kynupoeaua
6 meuenue 2 cym. [Ipu 6axmepuonocuueckom ucciedosanuu
mamepuana, 83amoeo Ha onepayuu, evicessina Escherichia
coli, uyecmeumenvras K 60AbULUHCMBY AHMUOAKMEPUANbHBIX
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Puc. 6. Homeonepauuonﬁbte usoﬁpamele: a — eHewHuill 6ud nomeonepauuo;{ﬂoa PAaHsul HA 7-e CYmMKU nociae emeuiamenvcmed; 0— hocaeonepalUoHHble

KOMRnbOMepHble mMOoMocpamMMmMbl 6 aKCcuanbHoll hpoexkuuu

Fig. 6. Postoperative images: a — view of the postoperative wound on the 7" day after the intervention; 6 — postoperative computed tomograms in the axial plane

npenapamos. Ha 7-e cym nocae onepayuu nayuenm 6binucaH
u3 cmayuonapa. Ha momenm goinucku scanobv. He ommeue-
Hbl, He8POA0RUMECK UL CMAMYC — HA 000NEPAYUOHHOM YPOGHe.

Brewnuii 6uo nocreonepayuoHHoL panbl, a Maxice KOHmM-
DO/IbHBIE KOMAbIOMEPHbIE MOMOSDAMMbL NPedcmagaeHbl Ha puc. 0.

OBCYXIEHUE

Ha ximmmHnmeckoM pasz0dope, IMOCBSIIICHHOM OITpee-
JICHUIO TaKTUKH JiedeHUs marenTa I1., BepaboTaH MHO-
TO3TAIHBIN TUTAH OITePaTUBHOTO BMEIIATEIHCTBA IO Yaa-
JIEHWIO WHOPOJHOTO Tejla IMOSICHUYHOro OTaena
IMO3BOHOYHMKA. HauaTtk onepaiinio riaHupoBajoch Hal-
MeHee TpaBMaTUYHBIM M3 BO3MOXHEIX CIIOCOOOB: Upe-
CKOXHBIM TpaHC(hOpaMUHAJIbHBIM 3HIOCKOINYECKUM
noctynoM [11]. Beibopy cmocoOCTBOBAJIO pacIioioXeHre
WHOPOIHOTO TejIa B HEITOCPEACTBEHHOM OJIM30CTH OT MEXK-
ITO3BOHKOBOTO OTBEPCTUSI B MPOCKIINM TPEYTOJbHHMKA
Kam6uHa. YuuTsiBasi, 4TO B OT€UECTBEHHOM U 3apyOeKHOM
JIUTEPATYpE HET CBEACHMIA O BHIMOJIHEHUU MOJOOHOTO PO-
JIa oTlepaluii, ycreX BMeIlaTeIbCTBA He ObUT rapaHTHPO-
BaH. JIo HACTOSIIIIETO BpeMEHH OITYyOJIMKOBAHO SIMHCTBEH-
HOe KJIMHWYECKOe HaOJoAeHHEe 3HIOCKOIMYECKOTO
yIaJdeHUs paHSIIero CHapsiaa U3 IPOoCcBeTa TO3BOHOYHOTO
KaHaJjia UHTepJIaMUHAPHBIM JOCTYIIOM [12], 4TO He SIBSI-
eTCs TTOJTHOM aHaJIOTME HaCTOSITIIETO BMeIIaTe/IbCTBA.

B cirygae Heymaum mpeamnoaraioch TpaHcHopMupo-
BaTh SHIOCKOITMYECKUI TOCTYIT B «OTKPBITBIN» , UCITOIb3YST
KaK IIPOBOTHMK K MHOPOTHOMY TEJIy YK€ YCTAaHOBJICHHYIO
pabouyio TpyoKy sHuockora [13]. I1pu HeaddekTnBHOCTH
M0 KaKUM-JIMOO TIpUIMHAM 3TOTO BapHaHTa OIepalni
OBLI CITIAaHMPOBAH CJICIYIOIINIA, TPETUI 3TAIl: IEPEBOPOT
MaleHTa Ha CIIMHY C BBIIIOJTHEHHEM IIPaBOCTOPOHHETO
pPeTpOIIepPUTOHEAIBHOTO TTOX0/a K ITepeIHe-00K0BOI T0-
BepxHoctu Tea L u L, [9]. K cuacteio, nesnb onepauun
ObIJIa JOCTUTHYTA IIPU MCITOIH30BAaHNY CAaMOTO IIAISIIETO
BapuaHTA.

SAKJIFOYEHHME

ITockobKy B 0T€UeCTBEeHHOM 1 3apy0eskKHOM TUTepa-
Type OTCYTCTBYIOT CBEICHHS O BBIIIOJHECHUM ITOIOOHOTO
poma oneparnuii (10 HaCTOSIIEro BPeMEHM OITyOJIMKOBAHO
€IMHCTBEHHOE KIIMHNIECKOE HAOIIOIEHIE SHIOCKOITIIC-
CKOTO yIAJICHMS PAHSIIEero CHApsIIa M3 IPOCBeTa IT03BO-
HOYHOTO KaHaJIa, HO MHTepJIaMIHAPHBIM JOCTYTIOM ), HAIII
KIIMHUYICCKUMA OTBIT TIPEACTABISICT HECOMHEHHBIN MHTE-
peC ¥ CBUIETEILCTBYET, YTO OYPHO pa3BUBAIOIIMIICS B 1O~
CJIeMHYE TOIBI MeTO TpaHC(hOpaMUHAIBHOM SHIOCKOITH-
YeCKON XMPYPTUM MOXET He OIpaHMIMBATHCS B CBOMX
MMOKa3aHUAX TOJBKO JIeTreHEePaTUBHO-IUCTPOPUISCKUMU
3a00JIeBaHUSIMY TIO3BOHOYHMKA.

NUTEPATYPA / REFERENCES

1. Aryan H.E., Arun A.P., Ozgur B.M.,
Levy M.L. Gunshot wounds to the spine
in adolescents. Neurosurgery
2005;57(4):748—52. DOI: 10.1227/01.
NEU.0000175728.93653.b1.

wounds of the spine and spinal cord

of the lumbosacral region. Tavricheskiy
mediko-biologicheskiy vestnik =
Tavrichesky medical and biological
bulletin 2013;16(61):123—5. (In Russ.)].

5. Farmer J.C., Vaccaro A.R., Balderston R.A.
et al. The changing nature of admissions
to a spinal cord injury center: violence
on the rise. J Spinal Disord
1998;11(5):400-3.

2. Moruna B.B., MakcumoB C.A. OcobeH- 3. Bono C.M., Heary R.E. Gunshot wounds 6. Jakoi A., Iorio J., Howell R., Zampini J.M.

HOCTU OTHECTPECIIbHBIX paHCHHﬁ T103BO-
HOYHHMKA U CITMHHOI'O MO3Ta NMMOACHUYHO-

MeINKO-0MOJIOrMYECKHIT BECTHUK
2013;16(61):123—5. [Mogila V.V,
Maksimov S.A. Features of gunshot

to the spine. Spine J 2004;4(2):230—40.
DOI:10.1016/S1529-9430(03)00178-5.
KpPeCTLOBOro otaesa. TaBpuueckuit 4. Jaiswal M., Mittal R.S. Concept

Gunshot injuries of the spine.
Spine J 2015;15(9):2077-85.
DOI: 10.1016/j.spinee.2015.06.007.

of gunshot wound spine. Asian Spine 7. Bumpass D.B., Buchowski J.M., Park A.
J2013;7(4):359—64.
DOI: 10.4184/asj.2013.7.4.359.

et al. An update on civilian spinal gunshot
wounds: treatment, neurological recovery,



Hab6noodeHue uz npakmuku

and complications. Spine(Phila Pa 1976)
2015;40(7):450—61.
DOI: 10.1097/BRS.0000000000000797.

8. Apte A., Bradford K., Dente C., Smith
R.N. Lead toxicity from retained bullet
fragments: a systematic review and meta-
analysis. J Trauma Acute Care Surg
2019;87(3): 707-716.

DOI: 10.1097/TA.0000000000002287.

9. Boskos I1.B., Copokun K.B. OtnaneH-
HBIE MOCJIEACTBUSI HETPOHUKAIOLIETO
OTHECTPEIHbHOTO PAHEHUSI MTOSICHUYHOTO
oTzesia TO3BOHOYHMKA ¢ POPMUPOBAHU-
eM npeBepTedpaibHoro adbcuecca. Heii-

poxupyprust 2011;(4):69—73. [Volkov P.V.,,

Sorokin K.V. Long-term consequences
of a non-penetrating gunshot wound

of the lumbar spine with the formation

of a prevertebral abscess. Neyrokhirur-
giya = Russian Journal of Neurosurgery
2011;(4):69—73. (In Russ.)].

Kocunckas H.C. PentreHonuarnoctuka
OTHECTPEJIbHBIX PAHEHU I TO3BOHOYHUKA
u cniiHHoro mMoara. T. 11. B kH.: OnbIT

10.

Russian Journal of Neurosurgery ‘ HEVPOXHUPYPTUA

COBETCKOM MeAuLIMHBI B Bennkoii Oteue-
cTBeHHOI BoiiHe 1941—-1945rm B35 T
TTon pen. CmupHos E.N., Tupronas C.C.,
Op6enu JI. M.: Mearus, 1955. C. 138—54.
|Kosinskaya N.S. X-ray diagnostics
gunshot wounds of the spine and spinal
cord. Vol. 11. In: The experience of Soviet
medicine in the Great Patriotic War 1941—
1945. In 35 vol. Eds. by E.I. Smirnov,
Girgolav S.S., Orbeli L. Moscow: Medgiz,
1955. Pp. 138—54. (In Russ.)].
Bynsimenko LT, TaiiBopoHckuit AU,
OpioB B.I1. u ap. OCHOBHBIE TapaMeTPhbl
YPECKOXKXHOTO IHIOCKOIMMYECKOTO TPAHC-
¢opaMUHATBHOTO AOCTYIMA C MPUMEHEHU-
eM TESSYS. Poccuiickuii Heiipoxupyp-
TUYECKUI XypHai uM. ipod. AJI.
TTonenosa 2017;9(1):14-9.
[Bulyshchenko G.G., Gaivoronsky A.I.,
Orlov V.P. et al. Basic parameters

of percutaneous endoscopic
transforaminal approach using TESSYS.
Rossiiskii neirokhirurgicheskii zhurnal im.
prof. A.L. Polenova = The Russian

Bkuag aBTopoB

.T. ByJIbILIEHKO: BHITOJHEHUE ONEPALIMH, JINTEPATYPHbI 0030p, HAIMCAHKE CTAThH;
A.W. TaiiBOPOHCKUIA: aCCUCTEHIIMSI Ha OTIePALIMU, IUTEPATYPHBIA 0630p, PEIaKTUPOBAHUE CTATHU;

I1.C. JIueB: accucTeHLIMS Ha OTIEpaLMU, JIUTEPATYPHBI 0030p;

M.B. Ky3Hel0B: aHECTEe3MO0JIOTMYecKoe 0becreyeH e orepaiuu;

J1.B. CBUCTOB: pa3paboTKa Au3aiiHa CTaTbU, PeAaKTUPOBAHUE CTAThHU.
Authors’ contributions

G.G. Bulyshchenko: operation, literature review, article writing;

A.I. Gaivoronsky: surgery assistance, literature review, editing of the article;
P.S. Liev: surgery assistance, literature review;

M.V. Kuznetsov: anesthesiological assessment during surgery;

D.V. Svistov: research design of the article, editing of the article.

ORCID aBtopos / ORCID of authors

I.T. Bynbimenko / G.G. Bulyshchenko https://orcid.org/0000-0002-7903-2130
A.W. TaiiBoponckwuii / A.l. Gayvoronsky: https://orcid.org/0000-0003-1886-5486
I1.C. JIue / P.S. Liev: https://orcid.org/0000-0003-0247-9003

J.B. Cucros / D.V. Svistov: https://orcid.org/0000-0002-3922-9887

KonhamkT uHTEpecoB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.
Conlflict of interest. The authors declare no conflict of interest.

®unancupoBanue. VccienoBaHue MpoBeneHO 6€3 CIIOHCOPCKON MOIIEPKKHU.
Financing. The study was performed without external funding.

11.

12.

TOM 24 Volume 24

Neurosurgical Journal named after prof.
A.L. Polenov 2017;9(1):14—9. (In Russ.)].
Kpasuos M.H., JlJanauk C.A.,

youHuH A.A. u 1p. UpeckoxHast BUieo-
SHAOCKOIUYECKas XUPYPIHUsl IPU OTHe-
CTpeJIbHOM MPOHUKAIOLIEM PAHEHUH O~
SICHUYHOTO OT/IeJIa TO3BOHOYHMKA (0030p
JIUTEPATYPhl U KIIMHUYECKOe HabIo1e-
nue). Heiipoxupyprus 2018;20(2):66—73.
[Kravtsov M.N., Landik S.A.,

Dubinin A.A. et al. Full-endoscopic
surgery for gunshot penetrating wound

of the lumbar spine (literature review and
clinical case). Neyrokhirurgiya = Russian
Journal of Neurosurgery 2018;20(2):66—73.
DOI: 10.17650/1683-3295-2018-20-2-66-
73. (In Russ.)].

Crutcher C.L., Wilson J.M., DiGiorgio
A.M. et al. Minimally invasive
management of civilian gunshot wounds
to the lumbar spine: a case series and
technical report. Oper Neurosurg
(Hagerstown) 2020;19(3):219-25.

DOI: 10.1093/0ons/opaa030.

Cobuionenne MpaB NAIMEHTOB U MPaBUJI ouodTHKH. [TarmeHT mommucan MHOOPMUPOBAHHOE corjlacue Ha ydyacTtue B UCCIICIOBaAaHUU U r[y6n1/11<au1/110

CBOUX NJaHHBbIX.

Compliance with patient rights and principles of bioethics. The patient signed an informed consent to participate in the study and publish the data.

Cratps noctynuia: 17.03.2021. Ipunsra K myoamkamuan: 01.02.2022.
Article submitted: 17.03.2021. Accepted for publication: 01.02.2022.

2'2022

77



2'2022

78

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery

TOM 24 Volume 24 0630p numepamypel
DOI: 10.17650/1683-3295-2022-24-2-78-93 [(cc

POJIb XUPYPITNHYECKOI'O JIEHEHNWA
[TP1 METACTATUYECKOM ITOPA’KEHNI
[TO3BOHOYHHMKA

A.1O. Epmoaaesn’ 2, A.B. fpuxos’, A. . Aneiinnk!, A.O. Iyockux?, .. Cmupnos?, O.A. Ilepabsmyrrep?,
A.T. Cocuur®, A.M. Epmonaea’, A.I1. ®paepman?

'D@IBOY BO «Ilpusonxcckuii uccaedogamensckuii Meouyurckuii ynugepcumem»> Munzdpaea Poccuu, Huxcnuti Hogeopod;
Poccus, 603005 Huxcnuii Hoszopoo, na. Mununa u Iloxcapckoeo, 10/1;

2I'BY3 Huoicecopodckoit oonacmu «lopodckas kaunuueckas 6oavruya Noe 39 603028, Huxcruii Hoseopod, Mockoeéckoe wiocce, 144;
SDBY3 «llpusoncciuii okpyxcroii meduyunckuit yenmp» DMBA Poccuu; Poccus, 603001 Huxcnuii Hoseopod,
Huxcnesonscckas nab., 2;

“TAY3 Ceeponosckoii obnacmu «Ceepoaogckuii 06aacmmuoii oHkonouueckuil ducnaucep»; Poccus, 620036 Examepunoype,

ya. Cobonesa, 29;

°T'hY3 «Huxceeopodckuii 06aacmuoil Kaunuveckui onKoaoeuteckuii oucnancep» Munzopaea Poccuu; Poccus, 603126

Huxcnuit Hoseopod, ya. Jleaosas, 11/1

KoHnTakTbl: AHTOH HOpbeBuy Epmonaes anton_ermolaeff@mail.ru

3n0KayecTBeHHbIE HOBOOOPA30BaHMSA COXPAHAIOT TMAMPYIOLLUE NO3ULUM CPEAN NPUYUH CMEPTHOCTU B MUpe. M103BOHOY-
HUK Yallie ApYrux KOCTEl CKeeTa CTaHOBUTCA MULLEHbIO 1S METACTAa3UpPOBaHMUsA. B faHHOM cTaTbe NpeACcTaBneHbl pesyb-
TaTbl 0630pa MUTepatypsbl. MogPO6HO U3N0MKEHbI NPUHLMMLI UATHOCTUKM, IEYEHNS U KIMHUYECKAA KAPTUHA BTOPUYHOTO
NopaXxeHus NO3BOHOYHOrO cTo16a. OnucaHbl BapuaHTel 60N1€BOro CUHAPOMA, CBA3AHHOTO KaK HEMOCPEACTBEHHO C Ony-
X0NIeBbIM MOPAXEHUEM, TaK U C KOMNPECCUel HEePBHLIX CTPYKTYP, HECTABUNbHOCTLIO MO3BOHOYHMKA U NATONOTUYECKUMU
nepenomamu. Moapo6GHO onMcaHbl NPUYMHBI U NATTEPHBI KAXA0ro BUAA 601€BOro CUHAPOMA. PaccMOTpeHbl NpuMeHsieMble
ANS NPOrHO3a NPOJOMKMUTENLHOCTM XU3HM NALUEHTOB C METACTATUYECKUM NOPAXKEHUEM NO3BOHOYHMKA Wkankl Tokuhashi,
Tomita u Bauer u npoBeaeHo cpasHeHue UX 3hdeKTUBHOCTU. N0SPOGHO U3N0XKEHBI KpUTEPUM 0TOOPA TAKUX NALMEHTOB
ANS XMPYPrUYecKoro nevenus. MpeacraBneHsl COBPEMEHHbIE METOAbl XMPYPTrUYECKOro leYeHns BTOPUYHOO NOPAXKEHUs
NO3BOHOYHOrO CTON6A: NANMATUBHBIE, Cy6TOTaNbHbIE, ToTanbHble (en-block-pesekuun). PaccMoTpeHbl nokasaHus u npo-
TUBOMOKA3aHUA AN KAXAOrO BUAA XMPYPruyeckoro neyeHus. OnucaHsl METOAUKW MHTPAONEPaLMOHHOTO reMocTasa.
Oco6oe BHUMaHME yaeneHo NpefonepaLnoHHo IM60IM3aLMY ONYX0H, AeTanbHOe — OWUOKAM U OCNIOKHEHUAM AAHHON
MeToauku. OTpaxeHa KOppensLMOHHAs 3aBUCUMOCTb 0ObEeMA MHTPAONEPALIMOHHON KPOBONOTEPYU OT CPOKOB NPOBEAEHMS IM-
6onu3auuu. ViccnenosaHbl TeHAEHLMM PAa3BUTUS ONEPATUBHLIX METOAO0B NPU METACTAaTUYECKUX OMYXOJIAX NO3BOHOYHMKA.

KnioueBble cnoBa: wkana Tokuhashi, en-block-pesekuuns no Tomita, BepTrebponnacTuka, MeTacTaTUyecKmue onyxonu no-
3BOHOYHMKa, WKana Bauer, wkana Tomita
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Malignant neoplasms remain the leading cause of death worldwide. The spine is a target for metastasis more often than
other skeletal bones. This article details the principles of diagnosis, treatment, and the clinical picture of secondary
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lesions of the spinal column. The causes of pain syndrome in cancerous lesions of the spine are reviewed: compression
of nerve structures, pathological fractures, spinal instability, lytic foci and paraneoplastic pain syndrome. The causes
and patterns of each type of pain syndrome are described in detail. The article presents the scales used to predict the
life expectancy of these patients: Tokuhashi, Tomita and Bauer. The effectiveness of these scales is compared. The se-
lection criteria for surgical treatment of patients with metastatic lesions of the spine are described in detail. Modern
methods of surgical treatment of secondary lesions of the spinal column are presented: palliative, subtotal, total (en-
block resections). The indications and contraindications for each type of surgical treatment are described. Methods
of intraoperative hemostasis are described, with the special attention given to preoperative tumor embolization. The errors
and complications of this technique are described in detail. The correlation dependence of intraoperative blood loss
volume on the embolization terms is presented. Modern trends in the development of surgical methods in metastatic
spinal tumors are described in conclusion.

Key words: Tokuhashi Scale, en-block Tomita resection, vertebroplasty, metastatic spinal tumors, Bauer Scale, Tomita Scale
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BBEJIEHUWE

ITo manueiM BO3, B 2020 . oHKOJIOTHYecKue 3a00J1e-
BaHWS 3aHUMAJIN 2-¢ MECTO Cpeay MPUYUH CMEPTHOCTU
B Mupe (OT HUX yMUpaeT Kaxabli mecrtoit). B Poccun
B 2020 . 310Ka4YecTBEHHbIE HOBOOOPA30BaHUS BITEPBLIE
B KM3HM ObUIM BBISBIEHBI B 556 036 ciayyaax. Ha xonerr
2020 . B OHKOJOTMYECKUX yupexneHusx PO cocTosum
Ha ydete 3973295 manuenTtoB [1]. B CIIIA Kaxmblit Tox
muarHoctupyetcs 18 000 3mokauecTBEHHBIX HOBOOOPa30-
BaHU ITO3BOHOYHWKA, IIPA 3TOM YaCTOTA ITOPAKCHMUS
metactazamu (MC) cocrasisiet 95 %. JlaHHble anuaeMu-
OJIOTUYECKUX UCCICIOBAHNI CBUIETEIBCTBYIOT O €3KETOI-
HOM YBEJIMUCHHNH YHCIIA ITAIMEHTOB ¢ OHKOJIOTMUECKIMU
3aboneBaHusIMU [2—4]. OTUaCTH 3TO CBA3aHO C yBeJIUUYEe-
HUEM NPOJOJLKUTEIBPHOCTU XW3HU TaKUX IAaIllMEHTOB
(3a cueT mosIBJICHNST HOBBIX 3(D(EeKTUBHBIX METOIOB JIcUe-
HUsI OHKOJIOTUYECKUX 3a00JIeBaHUI 1 COBEPIIICHCTBOBA-
HUST OHKOJIOTUYECKOU TTOMOIIN), YAYYIIeHUEM METOIOB
ITHATHOCTHKM.

[To3BOHOYHUK 4aIle IpyTMX KOCTEW CKejleTa CTaHO-
BUTCSI MUIIICHBIO [IJISI METACTaTUYECKOTO MOpaXeHus [5,
6]. OO611as yacToTa MeTaCTa3UPOBAHUSI B IIO3BOHOYHUK
coctanisieT 20—40 % oT Bcex OHKOJOTMYECKUX CIydaen,
rpu 3ToM 10 20 % malueHTOB UMEIOT CUMIITOMBI CAaBJIe-
HUSI HEBPaJIbHBIX CTPYKTYp [7]. B rpyaHoM oTaene mo3Bo-
HouyHuka MC Bcrpeuatorcs B 70 %, weiitHoMm — B 6—10 %,
B nosicHuuHoM — B 20 % ciy4aes [8, 4, 9]. Boigesstior Tpu
BapuMaHTa ITopaXkeHWsT KOCTHOM TKaHU: JIMTHIEeCKoe, OJ1a-
CTMYECKOE 1 CMEIIIAHHOE. DT TUITB KOCTHOTO ITOPaXKCHUS
HE UMEIOT a0COTIOTHOM CIeTM(PUIHOCTH K TUCTOJIOTHYEC-
kM timam orryxoJieii [ 10]. ITo qaHHBIM TTyOIMKALINIA 9KC-
neptoB GSTSG (Global Spinal Tumor Study Group,
2005 1.), B SIrmoHUYM 5-7I€THSIST BBLKMBAEMOCTh MAIIMEHTOB
¢ MC B M03BOHOYHUK COCTaBJISIET OKOJIO 55 %, a mipu 11ep-
BUYHBIX 3JIOKAY€CTBEHHBIX OITyXOJISIX ITO3BOHOYHMKA TIpE-
BhIIIaer 75 %.

KIIMHHUYECKAS KAPTHMHA
HawnGonee yactoe KIMHUYECKOE MPOSIBIIEHUE IIPH CITU -
HambHBIX MC — 60neBoii cunapom (bC), pexxe — HEBpo-

snormyeckue HapyieHus [4]. CreneHsb BeipakeHHOCTH BC
3aBHCHUT OT JIOKAJTU3aLM1 1 Pa3MepPOB 0Yara, ero 1maToru-
CTOJIOTMYECKOM XapakTepucTuku [2, 11]. Camblii yacThbIit
CIYTHUK MOpaxeHUs Mo3BoHOUYHUKA — BbC, KoTophIit
BcTpevaercs: B 83—95 % ciyuaes [8]. JlokaabHast 60J1b MO-
KeT OBITh KaK HEIOCPEICTBEHHBIM Pe3yJBTaTOM pocTa
OITyXOJIA BCJICACTBUE COABJICHUS U pa3pylICHUs TKaHE,
TaK 1 pe3yJIbTaTOM HapyIIeHUs OTTIOPHOM (DYHKIINN TTO3BO-
HOYHMKA.

[Mox TepMHHOM «HECTaOMIBHOCTHh ITO3BOHOYHHMKA»
ITOHMMAETCS TTOBBIIIICHHASI MOOMJIBHOCTD €TI0 3JIEMEHTOB
110 OTHOIIECHWIO APYT K APYTY, KOTOpast CIIOCOOCTBYET
HX TATOJIOTUIECKOMY CMEIICHMIO TIpH (DU3NIECKON Ha-
Ipy3Ke WM OPTOIIO3ULINK. [JTaBHOE OT/IMYME «aKCHAIBHO-
ro» bC 1pr HeCTaOWIBHOCTH — €T0 CBSA3b C IBVKCHUSIMM,
W3MEHEHNEM IT0JIOXKEeHUSI TeJla, OCEBOM HAarpy3Koi Ha 1o-
3BOHOYHUK. «AKCHaIbHBI» BC MpoXoauT UK B 3HAYN-
TEJbHOM CTETICHW YMEHbBINACTCS B (DYHKIIMOHAIBHO BHI-
TOTHOM ITOJIOXXEHUM (KaK IPaBUIIO, B TIOJIOXKCHMM JIeXKa).
KoHmenys BOSHUKHOBEHUSI HECTAOMIEHOCTY — BaXKHBIH
aCIIeKT B TIPOIIECCEe OMpPeneICHUST 00beMa XUPYyPTruIecKo-
ro JIedeHUsI OOJBHBIX cO crTMHaMbHbIMU MC [12].

[Ikana orleHKM HeCTAOMIBbHOCTU MO3BOHOYHMKA SINS
(Spinal Instability Neoplastic Score) MoxXeT IpUMEHATHCS
IIJIST OLICHKU CTAOMIIbHOCTHY TTIO3BOHOYHHMKA TIPH OITYXOJISIX
(tadm. 1) [13].

Ha ocHOBaHMM 0a/TbHOM OIIEHKYW KIMHUYECKUX Xa-
PaKTEePUCTUK 1 JaHHBIX HeHpoBU3yanmu3auu mKajaa SINS
ITO3BOJISIET YCTAHOBUTD HAJTMINE HECTAOMILHOCTH ITO3BO-
HOYHMKA J0 JICYCHUS UJIU OLICHUTh PHUCK €€ Pa3BUTHS T10-
ciie orepauum [14].

Haubonbiine HecTaOMABHOCTh U BEPOSITHOCTh BO3-
HUKHOBEHUSI MATOJIOTMYECKOTO TIepesioMa TeJia IT03BOHKaA
HaOJTI0OAIOTCS TIPU JIUTUYECKOM THUTIC TTIOPaXKeHUS 1 pa3-
pYLIEHNN KOPTUKaIBbHOTO cJtost Ha 40—50 % u Oonee: B Ta-
KX CITydasix omopHas (PYHKIMS ITO3BOHKA CHUKAETCS
Ha 60—90 % [12].

Cpeny HEBpOJIOTUIECKO CMITTOMATHKHY BEIIEISICTCS
PaIMKYJIOATHSI, CETMEHTApHAsI ¥ IIPOBOTHUKOBAST CUMII-
TOMaTHKa. PaguKkymsipHast CHMIITOMATHKA BOZHUKACT TIPU

2'2022

79



2'2022

80

HEMPOXUPYPIUA
TOM 24 Volume 24

Russian Journal of Neurosurgery

Tadmuua 1. Oyenka HecmabuabHOCMU NO36OHOYHUKA NPU ONYX045aX no wkanre SINS

Table 1. Assessment of spinal instability in tumors on the SINS scale

XapakrepucTiuka

Jlokanuzanus
Location

BoeBoii cuHApOM BO3ZHUKAET

IIPU IBU2KCHUU B TIO3BOHOYHUKE,
TIPOXOIUT B IMOJIOKEHUM JIexXa

Pain relief with recumbency and/or pain
with

Tun nopaxkeHust
Bone lesion

JlaHHbIe HEMipOBU3yaIu3aluu
Radiographic spinal alignment

Komnaric Tena mo3BoHKa
Vertebral body collapse

Bosneuenne 3aJHUX SJIEMEHTOB
MO3BOHKOB ((haceTOYHBIEC CYCTABHI,
HOXKMU ITO3BOHKOB, II€PECIIOM
MO3BOHOYHO-PEOEPHBIX COWIEHE-
HUI, UX OITyXOJIEBOE ITOPaKEHME)
Posterolateral involvement of the spinal
elements (facet, pedicle or CV joint
fracture or replacement with tumor)

Her HecrabuibHOCTH
Stable spine

BoamoxHo Pa3sBUTUEC HECTaOUJIbHOCTU

Potential unstable spine

SIBHast HeCTaOMIILHOCTh
Unstable spine

ITpusnak

[MonBMXHBINM CETMEHT COEAMHEHMS 2 OTAEIOB TO3BOHOYHMKA
(3arputouyHas koctb — C2, C7—T2, T11-L1, L5—S1)
Junctional (occiput — C2, C7-T2, T11-L1, L5-S1)

IMonBuxHbIN cBOGOAHBIN cerMeHT (C3—C6, L2—1.4)
Mobile spine (C3—C6, L.2—1.4)

Tlonypuruansiii cermeHT (T3—Th10)
Semi-rigid (T3—T10)

Purnpnerii cermeHT (S2—S5)
Rigid (S2-S5)

Ha
Yes

Hert (Ho nHOTIA 60JIEBOI CUHAPOM HE CBSI3aH C IBUXKEHUEM)
No (occasional pain but not mechanical)

Her

Pain free lesion

JIutnmaeckmii
Lytic

CMelIaHHbIN (OCTEOJUTUYECKII/0CTe00JaCTUIECKII)
Mixed (lytic/blastic)

bnacTtrueckuii
Blastic

TlonBbIBMX /TIOABUKHOCTD ITO3BOHKA
Subluxation/translation present

Hedopmanust de novo (kudo3/cKonmo3s)
De novo deformity (kyphosis/scoliosis)

Hopwma

Normal alignment

>50 % CHUXEHUS BHICOTHI
>50 % collapse

<50 % cHMXEeHUS BHICOTHI
<50 % collapse

Het cHuxeHUst BEICOTHI, >50 % Tesia MO3BOHKA MOPaKEHO
No collapse with >50 % body involved

Hopma

None of the above

JIByXCTOpOHHEE
Bilateral

OnHOCTOpOHHEE
Unilateral

Hopma
None of the above

Murepnperanus mkaianl SINS

0630p numepamypel

Onenka, 0aLIbI

Cymma 0ajioB



0630p numepamypel

IMOpaXeHUH HEPBHBIX KOPEIIIKOB 1 MOXKET OBITh IIPEICTaB-
neHa: BC ¢ uppamnamnueit B 00J1acTb aBTOHOMHOI 30HBI
WHHEPBALIMU KOPEIITKOB; HEBPOJIOTMICCKUMU (TyBCTBU-
TEJIbHBIMM U IBUTATEJIEHBIMMI) PACCTPOIICTBAMM ITIO TIEPH -
depmyeckomy Tty [15, 16].

CermMeHTapHasI ¥ IIPOBOTHUKOBAS CUMITTOMATHKA BO3-
HUKAaeT B pe3yJIbraTe MopakeHUsI CHMHHOTO Mo3ra (CM).
CHIKeHME CYTBI B KOHEYHOCTSIX BO3HUKaeT y 60—85 % ma-
LIMEHTOB Ha MOMEHT YCTaHOBJICHUS IrarHo3a. [1o maHHBIM
V. DeVita u K. Tomita, BbIcIIasi cTereHb ABUTATEIbHBIX
paccTpoicTB (Maparuierusi) — IJI0X0# MTPOTHOCTUIECKUIA
mpu3HaK. [1ponomKuTeTbHOCTS TTaparuieruu 6onee 72 9 —
IIPOTUBOIIOKA3aHUE [IJIST XUPYPTUIecKoro jedeHus [12, 17].
CremyeT oOpaimaTth BHUMaHME M HA CKOPOCTh HACTYILIC-
HUST HEBPOJIOTUIECKMX PACCTPOMCTB: €CJIM OHU HapacTalll
MEIUIEHHO, TO M PeTpecc BO3MOXKEH ITocie 00JIee ITUTEThb-
Horo repuozaa pacctpoiicts [16]. Kpome Toro, mpu Mue-
JIOMHOM 00jie3HU (IIJ1a3MOILIMTOMA) Haxke IIUTEIbHOE
cIaBJeHUE W TapalUleTHsl He BCeTIa acCOLMMPOBAHBI
C IIJIOXMM HEBPOJIOTMYECKUM MpOrHo3oMm [5]. B kauectse
MIPEeAUKTOpa perpecca HeBPOJIOTHISCKIX PACCTPOMCTB I10-
CcJie oTIepaid MOXHO MCITOIb30BaTh TECT CO CTEPOMIAMU
(mexcaMeTa30H WX METHINPETHNU30JI0H) [5, 18].

Kpome «opronemmaeckux» 00eii 1 HEBPOJIOTMUECKOM
CHMIITOMATHKH Yy MTALIMEHTOB C METACTATUICCKIM TTOPaKe-
HHEM TTO3BOHOYHMKA BBIICIISICTCS HETOMOT€HHAsI TPYyIIIa
¢ bC, cBs13aHHBIM C TTapaHEOTUIACTIYECKHM TIpo1ieccoM [19,
20]. TeHe3 pa3BUTHS MMapaHEeOIJIACTUUECKNX 0oseil He 10
KOHIIA SICEH, TIpeyIaracTcsl MHOXKECTBO TEOPHIA TAKOTO TeHE-
3a: SHIOTeHHAas WHTOKCHMKAIIWSI, OKCUIATUBHBIN CTpecc,
IICMETA00IMIECKIe HapyIIeHUST (KaK pe3y/IbTaT ITapa3uTh-
POBaHMSI OITyXOJIM), ayTOMMMYHHAsI peakius OpraHu3Ma
(BBIpAaOOTKA aHTUTE]T M MH(DMIBTpAIsI IMMYHHBIMU KIIET-
KaMU HEPBHBIX CTPYKTYP). MI3BeCTHBI OTHETbHEIC OITYXOJIH,
B OOJTBIIICH cTeTIeHN accolrpoBaHHbIe ¢ BC mapaHeoruiac-
TUYECKOTO I'eHe3a: METKOKJIETOUHBIN paK JISTKMX, KapIIMHO-
Ma MOJIOUHOM 3KeJIe3bI WJTH SIMIHIKOB, OCTE00IaCTOKIIACTOMA,
ymMdoma, THMOMa M MHOXXeCTBeHHast Muesioma [15].

IMTPUHLIWITBEI AMATHOCTHWKKM 1 JIEYEHVA

Pexomenpanum Accoumanum BeAyIInX OHKOJIOTHYE-
CKHUX IIEHTPOB 10 60phOE ¢ OHKOJIOTMICCKIMHU 3a00JIeBa-
ausmu B CIIHA NCCN (National Comprehensive Cancer
Network) TUKTYIOT HEOOXOTMMOCTDb TUATHOCTUKY U Jicue-
HUS TTAIIMEHTOB C METaCTaTUICCKUM ITOPaKeHUEM ITT03BO-
HOYHHMKA B KJIIMHUKE, MMEIOIICH B CBOCH CTPYKTYpe IO-
JIpasieieHre OHKOJIOTMU U OHKoIaTtoMopdosoruu [16,
21]. BaxxHo nmpoBeaeHMe BcexX MCCIIeOBaHU, TMarHOCTH-
YeCKUX MPOLIEAYDP, COBPEMEHHBIX METOIOB JICUCHMST OHKO-
JIOTUIECKHMX 3a00JIeBaHNI 1 HEOOXOIMMBIX OTICPAaTUBHBIX
BMEILIATENBCTB HA TEPPUTOPUU OJHOTO CIIELMATA3UPOBAH-
HOIO MEIULIMHCKOIO yupexaeHus [16, 22].

B TakoMm yupexmeHNY TOKHEBI paboTaTh CIICIyIOIINe
criequanncTel [16, 21]:

— OHKOJIOT, CITEIIUAINCT B 00JIaCTH 3a00JIeBaHNI KOCTEI
M MSITKMX TKaHEW;
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— TaTOMOPOJIOT, CIIeNATN3NPYIOITAICS Ha TTAaTOJIOTHI
KOCTEM U MSITKHUX TKAHEWH;

— pamuoTeparieBT;

— TOpaKaJIbHBIA XUPYPT;

— TUIACTUYECKUM XUPYPT;

— aHTUOXUPYPT/PEHTTEHIHIOBACKYISIPHBIN XUPYPT;

— HEAPOXUPYPL
ITpu onpeneneHny MOKa3aHMWH K OTICPAIIAN TIPH CITH -

HasbHbIX MC BBIIESIOT TP «1Iara» (aJropuTM IUIaHu-
POBaHUS OITCPaLINN).

Ilar 1. JImarHocTtuKa, omnpenejieHUue oO0beMa mopa-
KEHUSI.

ITar 2. Bunp! 1edeHUs: IeKapCTBEHHOE (XUMHO-, M-
MYHO-, TOPMOHOTEpAIsl, TApTreTHAasI TepaIlns); JIyIeBbIC
METOIBI; XUPYPTHUSI.

IIar 3. [TnannpoBaHMe onepay Ha TO3BOHOYHHKE.

Mepormpusrtus mara 1 HarpaBiIeHBI Ha OIpeaeicHIe
pacIpoCTpaHEHHOCTH OITyXOJIEBOTO TIpoliecca. [maraHos
yCTaHABJIMBACTCSI HA OCHOBAHWU COITOCTaBJICHNUS KIIMHU-
YECKOM KapTUHBI, TaHHBIX Ja00PaTOPHBIX METOIOB UCCIIC-
IIOBaHMSI, HEMPOBU3yaTU3alliH U PEe3yIbTaTOB ITATOTMCTO-
JIOTMYIECKOTO M3yYeHUs OMoTrcuitHoro Matepuana. [locie
BBISIBJICHUST TICPBUIHOM OIYXOJIM, €€ TMCTOJOTMICCKOM
MPUHAIJIEKHOCTH 1 YCTAHOBJICHUS 00beMa TOPaKeHMUS
Ha KOHCUJIMYME TIPH YIACTUHM KaK MUHUMYM TPeX CIIeIIM -
AJTMCTOB IIPUMHUMAETCS pellicHHE O TUIaHe JICUSHUS TaHHO-
ro rnamueHTa [2, 9].

[IIar 2 onpenensieT 1edeHne, KOTOPOe MOXET BKITIOYaTh
PSIT METOIOB: MEAMKAMEHTO3HbBIE (XMMHO-, UMMYHOTEPaIIvs,
TapreTHasi, TOPMOHAJIbHAS Tepallrsl), TydeBOe BO3ICCTBHE
¥ xupyprudeckoe ynanenue [23]. Jdamee onpenensieTcs mo-
CJIeI0BaTeIBHOCTD MPUMEHEHMS KaKIOTo M3 METOIOB.

IIar 3: uranupyeTtcst orepamnys Ha ITO3BOHOYHUKE,
€CJI OHA TPeOyeTCsI.

ITomo6HoOe pelreHre TPUHUMAETCS ITPH HECKOJIBKIX
YCITOBHSIX:

1) BepuduimpoBaHHast TaTOMOP(POJTOTHISCKAM HC-
cllemOBaHUEM OITYXOJIb M OTIpeAe/ICHNE €€ IYBCTBH -
TEJILHOCTH K JIY9IeBOM M MeIMKAaMEHTO3HOU Tepa-
1307078

2) HeCTaOMILHOCTh ITO3BOHOYHMKA, BRI3BAaHHASI METaCTa-
THUYECKUM TIOPAXKEHUEM;

3) kommpeccuss CM u/wim ero KOpeIIkoB, BRI3BaHHAS
OITyXOJICBBIM IIPOIIECCOM, CMEIIICHNEM KOCTH WITH JIe-
opmarmeit TO3BOHOYHNKA;

4) BRIpaxkeHHBIN HeKymupyeMblii BC, KoTopsIit pe3n-
CTEHTEH K JIy4eBOI U MENUKAMEHTO3HOM TEPAIUH;

5) oblImee COCTOSTHME TTalleHTa, TTO3BOJISIIONIEe ITPOBEC-
TH OIIepaTUBHOE BMEIIIATEIbCTBO.

151 BBIOOPA ONTHMAIBHOTO METOIA JICUSHMS TTallieH-
TOB cO cnMHAIBHBIMA M C mpeioKeH aJTOPUTM IIPUHSI -
THSI peIIeHUI Ha OCHOBE YeTBIPEX XapaKTePUCTUK CUCTE-
MBI TIpuHATHS pernennit NOMS (neurologic, oncologic,
mechanical, systemic):

1) KoMmmpeccus IypaabHOro Memka (neurologic);

2) pagMoOvYyBCTBUTEIIFHOCTD OITyX0JIH (oncologic);
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Tadmuua 2. Areopumm onpedenenus MaKkmuKu npu CRUHAAbHBIX MEMACMA3ax C CYICEHUEM NO360HOUHO20 KaHana ¢ homoupto NOMS

Table 2. Algorithm for determining tactics in spinal metastases with the spinal canal obstruction using NOMS

Kommnpeccus ;I“y;;:;:?ggggz CraOUIBbHOCTD
JIypaJIbHOr0 MemIKa Tepanun TMO3BOHOYHHKA
CTaOuJIbHBIM
Stable
PamnouyBcTBUTEH-
Has
Radiosensitive HecrabuibHbiit
OtcyrerBue nim Unstable
yMepeHHas*
0e3 MueIonaTuu
Low-grade ESCC* CTaOWMITBHBIM
without myelopathy Stable
PaguopesucreHTHast
Radioresistant HecTa6uTbHbIH
Unstable
CTaOWMITBHBIM
Stable
PannoayBcTBUTEB-
Has
Radiosensitive HecrabuibHbIi
Unstable
BbipaxxeHHas
KOoMITpeccHsT** CTaOWIIBHBIM
¢ (6e3) muesonaruei Stable
High-grade ESCC**
with (without)
myelopathy
PanuopesucteHTHas
Radioresistant
HecTabunbHblii
Unstable

Comaruyeckuii cTatyc
NALMEHTA: N03BOJISET
(WM HET) MPOBECTH
Pe3eKLuIo oyara

TakTuka

JlyueBas Teparnus
Conventional external beam radiation

Crabunusaius ¢ rnmocjaeaylouiei
JIy4eBOM Tepanuein
Stabilization followed by conventional
external beam radiation

Ha
Yes Panuoxupyprus
Stereotactic radiosurgery
Crabunusaius ¢ rnocjaeaylouei
panuoxupypruemn
Stabilization followed by stereotactic
radiosurgery
JlyueBag Tepanus
Conventional external beam radiation
ea‘_ Crabuinsanys ¢ mocieayomei
es JIy4eBOI Teparueit
Stabilization followed by conventional
external beam radiation
JleKoMITpeccHsl MJIA CTaOMITM3aLIMST
Ha C MOCJEeAYIOIIEH JIy4eBOU Tepanueit
Yes Decompression/stabilization followed
by conventional external beam radiation
Her JlydeBas Tepanus
No Conventional external beam radiation
JleKOMITpecCHsl MJTA CTAOMITM3aLIMST
Ha C MOCeAyIoIel PATuOXUPYPrueit
Yes Decompression/stabilization followed
by stereotactic radiosurgery
Crabunusanus ¢ mociaeayomen
Her JIy4EBOU Tepamnuen
No Stabilization followed by conventional

external beam radiation

*Ymepennas Komnpeccus dyparbHO20 MEWKA: N0 MHEHUIO A8MOP08, MO0 CUMYayul, K020a MOJCHO NPocaedums AUKBOPHYIO Kamepy
Mexncdy onyxonvio u cnurHoim mozeom (0, 1-s cmenens no ESCC (Epidural Spinal Cord Compression — evipaxcenHocms 3nudypanbHoi

Komnpeccuu CNUHHO20 M032£1).

** BolpasceHHas KOMNpeccus — Omcymcmeue AUK8OPHoU Kamepul U/ uau degpopmayuu cnurnHoeo mosea (2, 3-a cmenenu no ESCC) [25].

*Low-grade ESCC: no spinal cord compression.

**High grade ESCC was defined as deformation of the spinal cord with partial (ESCC Grade 2) or complete (ESCC Grade 3) obliteration of the CSF space [25].

3) cTabMIIBHOCTH ITO3BOHOYHMKA (mechanical);
4) cTaOMJIBHOCTh OOILEro COCTOSHMS IalMeHTa

(systemic).

CnenoBanue npasmwiiaM NOMS, TpoTHOCTUYECKUM
LLIKAJIaM, a TAKXKE CKPYITYJIe3HbIIA MHAVBULYATU3UPOBAHHbIIM
MOAXOJ K KaXIOMY IalUMEeHTY ITO3BOJISIIOT OLIEHUTh 1 WH-
TepIpeTHpOBaTh 0cobeHHOCTU BC, KIIMHMYECKO KapTh-
HBI ¥ HEBPOJIOTMYECKOTO CTaTyca O0JILHOTO [24]. DieMeHThbI
cucteMbl TpuHATUSA petreHniit NOMS [24] npencTaBieHb
B TaOII. 2.

[Ipu cocTaBieHUN IIaHA JeYEHUS HEOOXOIUMO YUK~
TBIBATh IIPOTHO3, OIIPeAeIIIeMbIi TUIIOM IIEPBUIHOM OITy-
XOJIM, PACIPOCTPAHEHHOCThIO MPOLECCa, COCTOSTHUEM

MaLKeHTa 1 MPpearoaraeMoi MpoaO/LKATEIbHOCThIO XKI3-
Hu [5, 18, 26].

I[TPOTHOCTHUYECKMWE IIKAJIBI,

OITPEAEJISAIOIIVE TAKTHKY JIEHEHVA

B oHKOBepTeOpOIOTMY IJI IPOTHO3UPOBAHMS U BbI-
Oopa JieueHn yallle Bcero nmpumeHseTcs mKkaia Y. Tokuha-
shi u coasr. (Tabi. 3, 4) [26, 27].

Ipynmna, Bo3rnaBnasiemass K. Tomita u N. Kawahara,
MPOBOIMJIA PETPOCIEKTUBHBIA aHAIN3 JaHHbBIX 67 manu-
€HTOB, KOTOpHIE TIOJyYad pa3InyHoOe JICUCHUE, 1 eIl
B 2001 1. mpemIoXuaa HOBYIO TTPOrHOCTUYECKYIO IITKAJTy
(tabmn. 5, 6) [28].
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Taomuua 3. O6nosnennas wikana npoenosa evicusaemocmu Tokuhashi (2005)
Table 3. Revised Tokuhashi score (2005)

Onenka,
Hggaﬂg)ggz;c' XapakTepuCTHKA OaJLIBI
ITnoxoe (<40 %) 0
o
Ob1Iee COCTOSTHME Poor (<40 %)
%0 LLKane VnosnersoputenabHoe (50—70 %)
ApHOBCKOTO) M - ~ 1
5 o oderate (50—70 %)
General condition
(KPS) Xoporuee (80—100 %) )
Good (80—100 %)
Yucno skerpamno- >3 0
3BOHOYHBIX
MeETacTa3oB 1-2 1
Number
of extraspinal bone 1 2
metastases foci
Yucno nopaxeH- >3 0
HBIX TE€JI [IO3BOHKOB
Number of meta- 1-2 1
stases in the vertebral
body 1 2
HeBo3MoxHO YAaJIUuThb 0
Meracrasbl Unremovable
BO BHYTPEHHUE
OpraHbl Bo3MoxxHO ynaauTh 1
Metastases Removable
to the major internal
organs OrcyTcTBYIOT 2

No metastases

HGFKHC, ocCT€ocapKkoma,
XOHIPOCApKOMa, XKeJIyIoK,
MOYEBOMU Iy3bIPb, MUILEBO/, 0
MOJIKEITYI0YHAS XKeJe3a
Lung, osteosarcoma, stomach,
bladder, esophagus, pancreas

IleueHb, XXeTUYHBIN My3bIPb,
He UIeHTU(ULIUPOBAH |
HepBI/I‘IHbIﬁ oyar
Liver, gallbladder, unidentified

IMepBUYHBII OYar ﬂ(ﬁ?’T‘Hé )
Primary tumor hers
TTouku, MOYETOUYHUKM
g i 3
Kidney, uterus
IIpsimas kuika 4
Rectum

[IIuToBMaHASs XKene3a, MOJIOY-
Has Xeje3a, peacTrarejbHast
KeJie3a, CapKoMa MATKUX 5
TKaHen
Thyroid, prostate, breast, carcinoid
tumor

INaparmerus 0
BeipaxkeHHOCT Complete (Frankel A, B)
HEBPOJIOTUYECKUX
HapylleHu’ ITapanapes 1
(10 mIKae Incomplete (Frankel C, D)
Frankel)

OTCcyTCTBYE HEBPOJIOTUYECKUX
OCJIOXKHEHUI 2
None (Frankel E)

Spinal cord palsy
(Frankel scale)
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B HacTosee BpeMst JaHHYIO IPOTHOCTUYECKYIO IIKATY
HaunboJIee YacTo UCITOIb3YIOT COBMECTHO cO 1iKanoi Y. To-
kuhashi u coasr. [15, 27].

B 1995 . H. Bauer 1 coaBT. BHEAPWIN B KIIMHUYECKOE
HCITOIb30BaHME IOCTATOYHO MTPOCTYIO U AOCTYITHYIO IIIKa-
ay (Tabm. 7, 8), cCO3maHHYI0 Ha OCHOBE OLICHKU JICUCHUS
153 6oabHBIX ¢ MC paka pa3IMYHBIX JJOKAJTU3alWil B KO-
CTsX KoHeuHocTel 1 88 mauneHToB ¢ MC B TTO3BOHOYHMK.

Ta6muua 4. [IpoeHo3 npednonazaemoii 8bI4CUBAEMOCIU NO WKANE
Tokuhashi u evlbop nevenus

Table 4. Prognosis of mean survival periods according to Tokuhashi scale
and the ways of management

Cywva o acoio-
0a/L10B oTH, Mec Jleuenune
CuMnToMaTryeckoe
JIeYEHUE, BKIIIOYas
< bl
0-8 <66 1;/][16; MaJUTUATUBHYIO XUPYPTUIO
Symptomatic, including
palliative surgery
es (20 Tlmanianos i ciGro-
nauueHToB >12 mec) pyp
9—11 . o o JieyeHue
>6 mo (in 30 % patients o ) .
Palliative or subtotal surgical
>12 mo) )
removal
Bils ~12 Mec ToranbHOE XMpPYypruvecKoe
= ~12 mo JIeYeHue

Total surgical removal

15t oTIpeieNIeHNsT TOCTOBEPHOCTH BBIIIIECTIEPEIHCIICH-
HBIX IKaJl IPOBOAMIOCh MHOXECTBO HCCICIOBAaHUIA.
B Khon Kaen University (Taitmanm) B ucciaenoBanuu 54 ma-
IMEHTOB ITPOBOIMJIACH OLIEHKA TPeX OCHOBHBIX IITKAJT IIPO-
THO3a BBIKMBAeMOCTH ManieHToB ¢ MC B TO3BOHOYHUK
(Tokuhashi, Tomita m Bauer). Bce 6opHBIC OBUTH OLICHE-
HBI TT0 HECKOJIBKIM OCHOBHBIM XapaKTePUCTUKAM: IUCIIO
MopaXXeHHBIX TT03BOHKOB 1 MC B Ipyrue opraHbl, THII
1 OpraHHas IMIPUHAIEKHOCTD OITyXOJIH, OIICaHNEe HEBPO-
JIOTUYECKOTO AeUIUTA U ero IJIUTSIbHOCTh, IIPOTHO3
BBDKMBAEMOCTH OOJIbHBIX IO TPEACTaBICHHBIM BHIIIE
mKanaM. [lepron HaOmMOOeHUST MAIIUEHTOB COCTABUII
5 neT. BEIKMBaeMOCTD 3TOM TPYIIITEI OOJIBHBIX COCTaBUIIA
B cpenHeM 11,68 + 8,7 Mecsilia, eIMHCTBEHHBII TPU3HAK,
KOTOPBII OKa3aJl BIUSHIE Ha BBLKMBAEMOCTD, — THII TIEP-
BUYHOM ormyxoju. [1pu comocTapieHNM KPUBBIX BELKABAC-
MOCTH B MICCIIETyeMOI1 TPYIIITE C TIOMOIIBIO TTPETOKEHHBIX
mkaia u Meroma Kamrana—Maiiepa aydimneit IporHOCTH-
YeCKOM IIKaioi crana mkana Tomita (p <0,01), o cpas-
HeHuio ¢ mkajgamu Bauer u Tokuhashi [29].

ITo maHHBIM HCCIemOBaHMS, IIPOBEACHHOTO B YHUBEP-
cuTeTcKoi kKinHuke L. Ipan (ABctpus) B 2006 1., mikama
Bauer cunraeTcsa qoctatouyHo TouHOi [30].

AHanu3 TpuMeHeHus mKanbl Leithner m coasT.
(2008 r.) 1 Wibmer u coast. (2011 1.) mokasa, 9To Bce ceMb

2'2022

83



2'2022

84

HENPOXUPYPTUA
TOM 24 Volume 24

Russian Journal of Neurosurgery

Tabmuua 5. Ilpoenocmuueckas wkana Tomita

Table 5. Tomita score scale

Onenka,

Paxrop OaJLIBI

Crenenb 3J10KA4€CTBEHHOCTH MIEPBUYHOM OIMYXO0JIH

MemieHHbII POCT (pak MOJOYHOM Kele3bl,
TpeacTaTeIbHOM U IIUTOBUIHOM XKeJIe3bl U T. 11.) 1
Slow growth (cancer of breast, thyroid, etc.)

YMepeHHBI! pocT (pak MOYKU, MaTKH,
JKEJIYHOTO MY3bIPs U T. 11.) 2
Moderate growth (cancer of kidney, uterus, etc.)

BricTphlii pocT (pak JIETKOro, eyeHu, KeayaKa,

TOJICTOM KUK, MOYEBOTO ITy3bIpS 1 T.11.) 4
Rapid growth (cancer of lung, liver, stomach, colon,

bladder etc.)

Bucnepaibhbie MeTacTasbl

Her 0
None
TToTeHIIMaTBHO U3JIEYNMbIE

) 2
Treatable
Hewnzneurnmbie 4

Untreatable

KocTHble MeTacTasbl

OIMHOYHEBIE WJIA N30JUPOBAHHBIEC TIO3BOHOY-
HbIE 1
Solitary or isolated

MHoXecTBeHHbIE P)
Multiple

Tabmuua 6. Boi6op makmuku aeuenus no wkane Tomita

Table 6. Surgical management according the Tomita score

Onenka,
Bb100p TaKTHKY Je4eHnsT
- 0op Tl leye
23 ToranbHOE XMpypruyeckoe yaajieHue
Total surgical removal
4-5 9KCKOXJTC&HI/IH, KIOPETaX, KpacBasd pE3CKIUA
Partial surgical removal
6—7 [ManiuaTvBHOE XUPYyprUYECKOe JIeUeHre
Palliative surgery
8—10 KoHcepBatuBHOE ieueHrE

No surgery

HMMEIOIINXCS MPOrHOCTUYECKMUX 1IKAaJI, BKJIIOYAs IIKAJIbI
Tokuhashi, Tomita n Linden, MOTYT mpUMeHSTBLCS LTSI OTT-
penesieHus: nporHo3a 3abonepanust. lllkana Bauer Tounee
0TOOpaxaeT MPOrHo3 3abosieBaHus mocie 4 et u 0ojee
OT JIeUEeHUSI TIEPBUYHOM OMyX0o/u (pacipeie/ieHre maiu-
€HTOB B I'PYIIIIbI YMEPEHHOI'O U OJIarOIIPUSITHOIO IPOTHO-
3a) [12].
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Taomua 7. Mooduguyuposannas wixara H. Bauer
Table 7. Modified Bauer score

OneHka,

OB Paxrop

1 Her BucuiepaibHBIX METACTA30B
No visceral metastases

1 OHYXOJ'[I/I, UCKIII04Yasd pak JIErKkoro

Tumors, excluding lung cancer

[NepBUYHBIiA OYar: pak MOJIOYHOM 3Keae3bl, paK
1 MOYKH, TUMGbOMa, MHOXECTBEHHasi MUeJIoMa
Primary tumor (breast, kidney, lymphoma)

1 OnuH COTUTapHBINA KOCTHBIM MeTacTas
One solitary skeletal metastasis

Taomua 8. Humepnpemayus pesyavmamos wikanvt H. Bauer

Table 8. Surgical management according the Bauer score

Onenka,
TakTHKa XMPYPruyecKoro
OaJLIBI Iean nevenns eUeRNS
IMannmatuBHOE
KoHcepBaTuBHOE JIeueHUE
0—1 JIe4YEeHNE P No surgery
Palliative care =
KODOTKIi CDOK IManmmatuBHOE
p A cp XUPYPruveckoe JeUeHue,
D) OXXUJIaeMOi IPOI0JI- 3aHUA JOCTYTT
KUTEJIbHOCTH XU3HU

Palliative surgical care

Expected short survival e .
I ‘ (Stabilization/decompression)

CpenHuii cpok
OXMIAEMOU TTPOIO-
JKUTETBHOCTU XU3HU

Expected dot short
survival

ToranbHOE XMpPypruyeckoe
yIaJIEeHUE OITyXOJIN
(en-block pe3ekuusi,
KOMOMHMPOBAHHBIN JTOCTYIT)
Total surgical removing

3-4

[peamoyTnTeTIbHO OMHOMOMEHTHOE ITPUMEHEHNE He-
CKOJIbKMX I1IKaJ Y OqHOro nauueHTa. IlpemiaraeMole 1ika-
TGl HE YYMTHIBAIOT IIUTEIBHOCTh GE3METACTATHIECKOTO
Ieproja, CTENeHb 3I0KAYeCTBEHHOCTH OITyXOJIA, UyBCT-
BUTEJIBHOCTH K JIEKAPCTBEHHOMY JICUEHHIO 1 JTy9EBOI Te-
panuu, jgedeOHbI matoMopdos. [pu GopMupoBaHUM
STHUX IIKAT BBDKUBAEMOCTH IIPYA METACTATHUECKOM TTOpa-
JKEHUH ITI03BOHOYHMKA Oblia HU3Ka. Ha yBenmuenue mpo-
JOJKUTEIbHOCTH XU3HU OHKOJOTUYECKUX OOJIbHBIX BIIM-
SeT LEeBIi psia (aKTOpoB: 6ojiee paHHSS TUATHOCTHUKA
3a00JIeBaHNI; pa3sBUTHE MEIMKAMEHTO3HOU Tepamun
U TEHHOU MHXXEHEPUH; YCOBEPIIEHCTBOBAHNE MEIVIINH-
CKOT0 000PYIOBAHMS 1 TEXHUKN XUPYPTUIECKOTO BMEIIIA-
TEJIbCTBA; MYJbTUAMCUUIUIMHAPHBINA ITOAXOI B JIEYCHUHN
OITYXOJIEN; COBEPIIEHCTBOBAHNE OHKOJIOTUYECKOM TTOMO-
mw [16].

XUPYPITMYECKOE JIEHEHHWE

C 1960-x o 1990-e rompr HaGmomaeTcs poct (¢ 28
10 39 %) Xupyprudeckoil akTuBHOCTU B oTHOIIeHu MC
MMO3BOHOYHMKA, HECMOTPSI Ha pa3BUTHE JIy4eBOI Teparnu
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1 TIOSIBJICHHE HOBBIX TIPEITapaToB MeANKAaMEHTO3HOTO JIe-

YeHMUSI.

Lemm xupyprudecKoro JICYCHUST:

TMOJIy4eHHe MaTepHaya ISl TaTOTHCTOJIOTHYECKOTO,

MMMYHOTUCTOXUMIYECKOTO UCCIeI0BAHNS (OMOTICHS);

— yMeHbIlleHne nHTeHcUBHOCT BC, TTOBBIIIEHNE UTH
coxXpaHeHHE Ha IIPeKHEM YPOBHE KauyeCTBa KU3HMU;

— TIIpeaynpexXaeHne HapyIIeHWsI WJIM BOCCTAHOBJICHUE
OITOPHOM (PYHKIINY TO3BOHOYHUKA;

— coxpaneHue pyHkun CM 1/UI1 €ro KOPEIIKOB;

— YMEHbIIIeHHEe 00beMa OMyXOIn (IIMTOPSTYKIINS) MIJIST
BO3MOXXHOCTH ITPOBEICHYSI aTBIOBAHTHOM TepaITiH, 10-
CTIDKEHHUSI BPEMEHHOTO JIOKAJIBHOTO KOHTPOJIST Hal OITy-
XOJIBIO ¥ YBEJIMICHHE TIPOIOJKUTETEHOCTH XKI3HU.

B 60-x romax XX B. ObIJIO IEPECMOTPEHO Y PACILIMPEHO
TIOHSITHE YIaJIeHUSI OpraHa, ITOpaXkeHHOTO 3JI0KaYeCTBEH-
HBIM 00pa30BaHMEM, OCHOBAaHHOE Ha MeTomax abIacTUKU,
copMyMpoBaHHBIX B Hadasie XX B. [31]. MeTom abnacTuku
IIPOKO MPUMEHSIETCS TT0 OTHOIIIEHUIO K 3JTOKAYeCTBEHHBIM
oryxojsiM. HyXkHO OTMETUTB, YTO KYCKOBaHUE OITyXOJIU
He SIBJIIeTCS a0JIaCTUKOM, TaskKe eCJTN OIyXOJIb OblIa yaaieHa
JTAHHBIM CITOCOOOM B TIpeiesiax 300poBoii TKaHu [16]. AGna-
CTHKa — 3TO MEPOIIPHUSITUS, HallpaBJIeHHBIC Ha TIPEIyIIpe-
XJIEHNE paclipOCTPaHEHMS OIYXOJIeBBIX KJIIETOK B 30HE XM-
pypruyeckoro BMmeraresascTsa [16]. Bo Bpemst oneparin
abJTacTUKA peaan3yeTcs CIeAYIOIIMY ITyTIMU [8]:

— OCHOBAaTeJIbHOE OTTpaHMYECHUE 30HBI OIEePATHUBHOTO
BMEIIIATEIBCTBA;

— IIpUMEHEHUE 3JIEKTPO- WM JIA3ePHOTO CKaJIbIIEe,

MECTHBIX XUMHOIIPeTIapaToB;

OIHOKPATHOE MCITOIb30BaHUE TYII(hEepOB, IAPUKOB;

— CMEHa WJIN MBIThE ITepYaTOK M MHCTPYMEHTOB KaXKIbIe
30—40 muH;

— TIepeBsI3Ka M MepecedeHre COCYI0B 10 Hadajaa MOOM-
JIN3aIiK OpTaHa;

— yHajieHe MEeTaCTaTUIECKIX 0YaroB B IIpeIesiax 3aBelo-
MO 3JIOPOBBIX TKaHei en-block ¢ permoHapHBIMU JINM-
daTrmuecKNMM y371aM1 ¥ OKPYKAIOIIEH MX KIIeTIaTKOIM;

— HEBCKPBITHE KaTICYJIBI OITyXOJIH.

Xupypruyeckue MeTOIbI
B ximaccudpukammum GSTSG BbIIETIIOT ClaeayolIne
Xupyprudeckue Metoabl JedeHrss MC mo3BoHouHMKa [32]:

1) mannuaTUBHBIE — HAIpaBJIeHbl Ha JEKOMIIPECCHUIO
HEPBHBIX CTPYKTYD WJIM/U CTAOMIM3ALIMIO [I03BOHOY-
HUKa (BepTeOpo-, KUMOIIaCTUKA, BEHTpaIbHAsST WK
JopcanbHas MHCTpYMeHTaIbHAas! (hrKcaLusi, pagroda-
CTOTHas abJanusi);

2) cyGTOTalIbHbIE — MPEANOJIaraoT apluualbHOe yaaie-
HM€ OITyXOJIM [IJIs1 CO3AaHMsI HAaMOOIbLIEH JeKOMITpeC-
CUM HEPBHBIX CTPYKTYP (JIIMUHIKTOMMUSI, KOPIIOKTO-
MU ¢ PUKcalMeit uiam 0e3 Hee);

3) TotanbHBIe (en-block-pe3ekiinm).

1. Ilanauamuenoe revenue Memacmaszos NO360HOUHUKA.
BrinosnHeHue 3TUX METOAOB HAIIPaBJIEHO HAa COXpaHEHME
KauecTBa XXWU3HU JaHHOM IpyIIibl nauueHToB [33—35].
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OcHOBHBIEC MOKa3aHUS K IIPOBEICHUIO BEPTEOpOILIa-
CTHUKH WJIN KH(DOTUIACTUKN:

— CBSI3aHHBIN ¢ pu3mdyecKoii Harpy3koit bC;

— yIpo3a Win HATM4IMe ITaTOJIOTMYeCKOro TiepeioMa Telia
TI03BOHKA, BEI3BAHHBIE OCTCOIUTHICCKIM ITOPaKCHUEM
TIPY OTCYTCTBUU HeCTaOMIIBHOCTH 110 mKaie SINS;

— TIopaXkeHUe TeJla TT03BOHKA OHKOIeMaTOJIOTMIeCKIM
3a00j1eBaHMEM (MHOXXECTBEHHAs MHeJIoMa, JTuMdoma
u ap.) [36—38].

Komrmpeccuss CM MATKOTKaHHBIM KOMITOHEHTOM OITy-
XOJIA, CHIDKCHME BBICOTHI Tejla TI03BOHKA 0oJjiee 4eM Ha
50—70 %, cnuHanbHbIi cTeHo3 Gojiee yeM Ha 30 % OKpyxK-
HOCTH CJTyKaT IIPOTHUBOIOKAa3aHNEM K BepTeOPOILIACTIKE
[39—41]. B HekOTOpPHIX clydasix MPOTHUBOMOKA3aHUEM
K TIPOBEICHMIO BepTEOPOILIACTHKI CIMTAIOT NeheKT 3a-
Hell CTEHKM TeJla TT03BOHKA, TaK KaK OH 3HAYMTEIHHO YBe-
JINYMBAET PUCK ITONATaHUS IIEMEHTA B TIO3BOHOYHBIH Ka-
Han [42, 43]. B takux cimyvagx niusg ymeHbiieHuss bC
¥ JIOKAJIbHOTO KOHTPOJIST OITYXOJI MOXET MCITOIh30BAThCS
pagnovacTtoTHad ao6nauus [44]. Beprebpomnmactuka
HE TIPOBOIMTCS IIPH HATUINN OJACTUICCKUX 09aroB, TaK
KaK B OOJIBIIIMHCTBE CITy9aeB B JAHHOM CUTyalli METOIMKA
nokazasna ceds ManoadekTnBHOI [45]. CTabuIbHBIE ITaTo-
JIOTUIECKHE TIePEIOMBI TeJl TIO3BOHKOB 0e3 BBIPAXKEHHOTO
BC He cayxar rokasaHueM K Bepreoporuiactuke [46, 47].

Knuangeckuii mpuMep MpuUMeHEHUs BepTeOporuIa-
CTUKH B JICYCHUM C METACTATHYCCKUM ITOPaXXEeHUEM TI0-
3BOHOYHMKA IIPEICTaBIICH Ha puC. 1.

Puc. 1. Kaunuueckuii npumep: nayuenmra 69 arem, MC adenoxapyunomol
Kuueunoeo muna 6 meao L 1-no3eonka, ocnodcHeH bl nAmMos02u4ecKum
nepeaomom 6e3 3nayumoti komnpeccuu CM. Uz bunedukyaspnoeo docmyna
8bINONHEHA 8epMeOPONIACMUKA NOAUMEMUAMEMAKPUAAMOM, OOCIUSHYM
peepecc BC. Uzobpaxncenus: a, 6 — MPT do emewamenvcmea; 6, e — KT
nocae gepmebponaacmuru

Fig. 1. Clinical case: 69 years old patient with L1 metastasis from bowel
adenocarcinoma without spinal cord compression. Vertebroplasty was performed,
pain decreased. Images: a, 6 — MRI before procedure; 6, 2 — CT after procedure
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ITpm MHOXXECTBEHHBIX TIEpeIOMaX He PEKOMEHIYETCS
OITHOMOMEHTHO BBOIUTH IIEMEHTHUPYIOIINIA COCTaB Oolree
YeM B TPU MO3BOHKA, TaK KaK BBICOK PHCK «CTPECCOBBIX»
IIepeIOMOB 13-3a pe3KOT0 MHOTOYPOBHEBOTO M3MEHEHMS
BBICOTHI CTPYKTYp TTO3BOHOYHMKA. Takue MaHUITYJISILINT
ciemyeT IMPOBOIUTh B HECKOIBKO 3TaroB [39]. MHCTpy-
MeHTaJbHasg (UKcalmus IMO3BOHOYHMKA (BEHTpajbHaS
WJIN TOpCaIbHAs) BEITTOTHSICTCS IIPY TOKAa3aHHOI eTo He-
crabmibHOCTH 110 TKaje SINS [32].

Cucremarunueckuii 063op P.A. Hulme u coasr. (2006)
TTOKAa3aJl, YTO 00€300IMBAIOIINE PE3YIIBTATH BEpPTEOpOILIa-
CTUKH U KU(POIIACTUKN OMUHAKOBBI, HO ITOCTICTHSIS TIpe-
IOTBpaIllacT BEITCKAHME IIEMEHTa 3a Ipeaesibl Teja I10-
3BOHKA, a TAKXKE pa3BUTHE DKCTpaBa3alyii 1 SMOOIIHIO
cocynos [48].

A.K. BanueB u coaBt. (2009) ormy61MKoBaIu pe3yib-
TaThbl IIPUMEHEHUST BePTeOPOILIACTUKHY Y 168 MalueHToB
C MeTacTaTUIEeCKHUM ITOpakeHHeM IT03BOHOYHMKA. [1o Bep-
teopomtactuku BC ormevancs y 146 (87 %) GObHBIX.
ITocne oneparuu 60b yMeHbLImIach y 141 (84 %), u3 Hux
y 72 (43 %) mauuenTtoB BC KynupoBascs MOJHOCTBIO.
Jlo BepTeOpOIIaCTUKH KaYeCTBO KU3HU OBUIO HAPYIICHO
y 144 (86 %), mocie onepaLyy yaydilleHre Ka4ecTBa K3~
HM oT™Me4deHo y 124 (74 %) GoabHbIx. J1o BepTeGpoILiacTu-
KU HeBposiornueckuii nepuunt ormevancs y 20 (12 %),
ITOCJIe IPOLIeAYPhl HEBPOJOTMUECKasi CHMITTOMATHKA Per-
peccupoBanay 11 (7 %) nauuentos [37].

CornacHo metaanam3y P. E Kaloostian u coasr. (2014),
o61umii ypoBenb cHmxeHust bC cocraBun 91 % mnocie sie-
yeHMs 864 MalMEeHTOB, IIEPEHECIINX BEpTEOPOILIACTHKY,
a ypoBeHb yBeandeHust MoomibHoCcTH — 62 %. Hapacra-
nue BC npousonuio B 1 % ciaydaeB. Takxke B 9TOM Ucclie-
JIOBaHUM IIPOBEICH aHAJIN3 Pe3y/IbTaToB JiedeHUs 277 1a-
LIMEHTOB, TepeHecINX Kudoractuky. OOmmit ypoBeHb
yAy4ilieHUsI MOOMIIBHOCTU cocTaBu 69 %, ypOBEHb CHU-
xeHust BC — 93 %. Hu oguH nmaumeHT He 3asiBAII 00 yCu-
JieHuw boteii [49].

R. Hasserius u coaBr. (2003) Ha oOCHOBaHWY KJIMHIYE-
CKOTo HaOJIIOAEHUS 3a IPYIMIoi u3 598 O0NbHBIX ¢ MATO-
JIOTMYECKUMHM TIepeIOMaMM TeJl TT03BOHKOB BBRISIBUIIH,
YTO B IpyMIle OOJBHBIX, HE TTOIYIABIINX JICYCHHE TI0 T10-
BOZY ITAaTOJIOTUIECKUX IIEPEIOMOB, PUCK IIEpeJIoMa CMEX-
HBIX TO3BOHKOB yBemmuuBaiics Ha 20 % [50].

Eiie 6osiee MHOroo0e1amIe pe3yabraTbl 0 KOHT-
pomo BC 1 10KaIbHOMY KOHTPOJIIO OITYXOJIM MOTYT OBITH
MOCTUTHYTHI TIPA COYETAHWUU PaaMOYaCTOTHOM abiarium
WY OpaxyTeparvy ¢ ayrMeHTalrel MO3BOHKA MOIUMETH-
MeTtakpuiaToM [44, 51, 52]. Ecnu HeBO3MOKHO BBITIOJTHUTD
MaJIOMHBA3UBHOE JIOKAJIIBHOE JICUCHNE Ha TTO3BOHOYHUKE,
TO y TIAIIMEHTOB B TPYIIIEe HEOJIATONPUSITHOTO IIPOrHO3a
C paIMOYYBCTBUTEIBHBIMY OITYXOJISIMU CJICIYeT IIPOBOIUTD
JIy4eBYIO Tepallvio, UISI KOTOPOM XapaKTepHBI XOPOIIHe
KaK HETTOCPEICTBEHHBIE, TaK 1 OTHAJICHHBIC (DYHKITMOHAITb-
HbIE PE3YJIBTAThI JIOKAJILHOTO JIEYEHUSI CPOKOM 110 6 MeC.

2. CyobmomanvHuie onepayuu. I1pu MHOXEeCTBEHHOM
METacTaTUYCCKOM ITOpaXeHWU MHOTIA OCHOBHAS IIEJIb
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HEHPOXUPYPTUUECKOTO JICUCHUS — YIyJIIeHNe KadecTBa
oCTaBIIeiics XKU3HU alneHTOB: yMeHbIeHue bC, coxpa-
HEHUE ¥ 110 BO3MOXXHOCTH Y/IyJIIIEHNE HEBPOJIOTUIECKOTO
cTaTyca, TOCTHKEHUE JIOKAJIBHOTO KOHTPOJISI OITyXOJIEBOTO
pocTa B TIOpakKeHHOM ITO3BOHKE, CO3IaHNE CTA0MIbHOCTH
B ITO3BOHOYHMKE U MPOIOKEHNE OCHOBHOTO JICUCHMS
(pamuoTepanus, MeIMKaMeHTO3Has Tepanus) [42, 53, 54].
XUpyprudyecKoe JIeYeHHe Y 3TUX OOJIbHBIX He MOXET HOCUTh
pamvKaIbHBIN xapakTep. OmHAKO P BOSHUKHOBESHU CHM-
TITOMOB KOMIIPECCHH HEBPATTbHBIX CTPYKTYP 3a CUET KOCTHBIX
OTJIOMKOB WJIA OITyXoJieBoi TKaHU 1pr MC HeoOX0omUMo
BBITIOJIHEHNE OTKPBITHIX orepauuii [55, 56]. ITpoBenenue
JIEKOMITPECCUBHO-CTAOMITM3NPYIOIINX BMEIIATEIbCTB TIpe-
JIOTBpAIIaeT IIPOrpecCUpOBaHIe HEBPOIOTMIECKOTO Aehi-
LIMTa, CO3MacT YCIOBHUS IS BOCCTAHOBJICHUS (DYHKIIMI
n yMeHbIIeHNsT BC, BEI3BAHHOTO KOMITpECCHEi HEBPATbHBIX
CTPYKTYp 1/VIN HECTAOMIBHOCTBIO TTO3BOHOYHMKA [12, 57].
CoxpaHeH1e CTaOMIbHOCTHY ITO3BOHOYHMKA 1 THTAKTHOCTH
CM u/wmm ero KOpelkoB — HanboJiee BaskHbBIE (haKTOPHI
IUTST TIOMIEP>KaHMS TIPUEMIIEMOTO KadecTBa XKU3HU Y 3TOM
KaTerOpyy TAIleHTOB. XUPYPIHUECKOe JICICHHE MeIeCO0-
Opa3HO MPOBOAUTH 00JILHBIM C O0JIee OJIArONPUSTHBIM ITPO-
THO30M [42]. BusyanbHBIe TaHHBIE 10 1 ITOCITE TAKOi1 oriepa-
LIMH TIPEICTABJICHBI Ha PHC. 2.

Puc. 2. Kwnuueckuii npumep: nayuenm 52 aem; MC noveuno-kaemo4nou
kapyuromvl 6 C7-n0360H0K, 0crodcHerHblil komnpeccueli CM, ¢ kaunukoil yme-
PeHHo20 mempanapesa u gvipacernvim BC (604bHOI He MOdcem ecmasamy,
HyscOaemcs: 8 NOCMOSHHOM yxo0e). Boinoanena eenmpanvras dekomnpeccus,
onopHblil Mexcmenogoil cnondunrodes C6 — T1 nosumemuimemakpuramosvim
Ketidxcem ¢ huxcayueli naacmuroii. Ilocre onepayuu nayueHm camocmosment-
HO nepedsuzaemcs, 6cmaem, oocayucueaem ceos. Mzobpaxcenus: a, 6 — MPT
do emewamenscmea; 8, & — PeHmMeeHOZPAMMbl NOCAe Onepayuu

Fig. 2. Clinical case: 52 years old patient with C7 injured by renal carcinoma
with spinal cord compression with tetraparesis and low functional conditions
due to severe pain. Ventral decompression and spondylodesis C6 — Th I were
performed. Improvement of functional conditions achieved. Images: a, 6 —
MRI before surgery; 6, e — X-ray after surgery



0630p numepamypel

3. Tomaavnoe xupypeuueckoe yoasenue. IlanmeHTamMm
¢ 0J1aTONPUSTHBIM OHKOJIOTUYECKUM ITIPOTHO30M, OXKM-
ITaeMOil TIPOIOJIKUTEILHOCTBIO XXU3HU Oojiee 12 Mec,
COJIMTApPHBIM MMOPAXKEHUEM ITOKA3aHO MPOBEICHIE XUPYP-
TUIECKOTO JICUCHUSI CITIOHIMISKTOMUM WJIM BepTEOPOIK-
ToMmuu (en-block-pezexinust mo Tomita) [12, 58]. Takue
«arpeccuBHbBIE BMEIIATEILCTBA» MPUMEHSIOTCS, HAIPU-
Mep, TIPHA OJINTOMETACTaTUISCKUX TIPOSIBIICHUSIX paKa I1o-
YKHM, KOTJA TapreTHas Tepalusl IPUBOIUT K CYIIECTBEH-
HOMY YBEJIMYEHUIO ITPOAOIKUTEIbHOCTHY XU3HHU [16, 59].
OCHOBHBIC TPYTHOCTH, CBSI3aHHBIC C TIPUMEHEHUEM en-
block-pe3ekin: THTECHCUBHOE KPOBOTEUCHIE, TTIOBPEKIIC-
HHUE KPYITHBIX COCYIOB B IPOIIECCE CIIEIIOTO PACCCUCHMUS
ITO3BOHKOB, BO3MOXHAas KOHTAMWHAIINST OITYXOJIEBBIMU
KJIeTKaMu (0COOCHHO TIPU pa3pe3e HOXKK BHYTPH ITopa-
xenust) [60].

[IpuMep TOTABLHOTO yHAJCHUS OITYXOJIM ITO3BOHKA
IIpeACcTaBJIeH Ha puc. 3.

CraBieHHBIH 01TyX0J1610 CM HCKITIOUYNUTETHHO IyBCT-
ButeneH. g npemynpexnenus nospexxaennss CM Heob-
XOOUMO MUHUMAIHHO TPaBMATHUYECKOE OOpaIIeHNE C HIM.
Heob6xonnMo m306erath MeXaHMYECKOTO ITOBPEXICHUS
HEBPaJIbHBIX CTPYKTYP: U30BITOYHOM TPaKIIMH, IIPSIMOTO
yaapa [18]. CkpyanBanue CM npuBOIUT K HEOOPATUMOMY
TTOBPEXICHUIO, YpE3MEPHOE BBITSLKEHIE HEPBHBIX KOPEIIT-

Puc. 3. Kwunuueckuii npumep: nayuenmxa 59 nem, memacmamuueckoe
nopaxcenue Th7-no3eonka, ocroxcnenHoe komnpeccueii CM ¢ Kaunukoi
HUDICHE20 YMEPEHHO20 NAPanape3a, 2UCHoA0UYeCKoe UCCAe008aHIUe: NOYEHHO-
KAemouHblil paK,; HepIKmMomus 8 anammese. Boinoanena cnonounsxmomus
T7-no360HKa, MPAHCNEOUKYASAPHAS PUKCAYUS, MENCMEN080I CHOHOUA0DE3.
H3o6paxcenus: a, 6 — KT do emewamenscmea; 6 — UuHmMpaonepayuoHHas
omoepaghusi nocae CHOHOUAIKMOMUL; 2 — DEHMREHOZPAMMA NOCAe ONEPAyUU

Fig. 3. Clinical case: 59 years old patient with metastatic Th7 injury with spinal
cord compression. Primary tumor — renal-cell cancer (nephrectomy was
performed before). Spondylectomy and spondylodesis were performed. Images:
a, 6 — CT before surgery; 6 — intraoperative photo; e — CT after surgery
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KOB MOXET IPUBECTU K X OTPBIBY, YTO TAKKe IMTOBPEXKIA-
er CM [61].

Pacceuenue mepemHeit 4yacTw Tejia MO3BOHKA —
ellle OJHa TPYAHOCTb NMpHMEHEeHMsT en-bloc-pe3ekunu
W3 OOWHOYHOTO 3amHero moctyrma. OCHOBHOE pelleHUe
3TOM MPOOJIEMBI — XOpOoIllee 3HAHNE BEPTEOPOIIOTOM aHa-
TOMHH M OCTOPOKHOE TIOCTETICHHOE pacCceYeHMe TeJla o~
3BoHKa [60].

H7st Xupyprum IMO3BOHOYHBIX OITYXOJIei XapaKTepHBI
OoJIbIIIMe 0OBEMBI OTIEPAIITMOHHON KPOBOIIOTEPH, TOCTH-
raiolnne, HallpuMep, IpH pake IMOYKU CPeTHNX 3HAYCHUI
B auamaszone 6500—8500 mu [21, 62]. ba3zoBbie criocoObI
CHIKCHMST MHTPAOIICPALlIMOHHON KPOBOIIOTEPH: TTO3TAII-
HasT TUCCEKIINS TKaHe# ¢ MCITOIb30BaHUEM YBETUUNTEIThb-
HO ONITUKM;, PAaHHSIST KOATYIISIIINS IIPOIOIbHBIX BEHO3HBIX
KOJUIEKTOPOB MTO3BOHOYHOTO KaHaJla; IPUMEHEHHNE COB-
PEMEHHBIX TeMOCTATHYECCKIX MAaTePHUAIOB (OKCHIIEIUTIO-
JIO3HAasI BaTa, FTeMOCTaTUIEeCKIE TYOKH, TIEHOOOpa3yoIiast
KOMIO3UIIUS 1 1p.). Bo3aMoXHO mcmonb3oBaHne Guopm-
HOBOTO KJIesI SIIUIYpaIbHO B KpaHNOKaydaJIbHOM HaIlpaB-
JIEHUU OT TTOPaKeHHOTO MO3BOHKA B 00beMe 1,5—2,0 M
cpasy mnocJie JaMuHIKTOMKM en-bloc [60, 63]. i cHuKe-
HUSI KPOBOITOTEPH IMPUMEHSIETCSI TUTIOTCH3UBHAS aHECTE-
3us (cucrommyeckoe nasiaeHre 80—90 MM pT. CT.), KoTopast
HEe OKa3bIBaeT BIMSHUS Ha KpoBocHaOxeHme CM. MUc-
TOJIB30BAaHNE 30JICIPOHOBOM KUCIOTHI B JICUCHUH TTAIIM-
eHTOB ¢ MC B TO3BOHOYHUK MOXET TaKKe CIIOCOOCTBO-
BaTh MPEAOTBPAIEHUIO MACCUBHOM KpoBorotepH [16, 64].

YMeHbI1aeT MHTPAONEPAMOHHYIO KPOBOMOTEPIO
W METOAMKa IIpeaoIepalliOHHON 3MO0IM3alINN COCYI0B
ortyxonu [ 14, 44, 50]. B kauecTBe SMOOIM3NPYIOIINX areH-
TOB MCIIOJIB3YIOTCS KATMOPOBAaHHBIC CheprIecKre Jac-
TULIBI, CITMPAIN 1 kunkue Komrosuunu [16]. Tak, A.A. Tap-
XaHOB M coaBT. (2014, 2015) mpoBenn OIIEHKY pe3y/IETaTOB
SMOO0IU3alINN Yy TTAIIMEHTOB cO cuHaNbHBIMU MC [21,
62]. Bce onepariiiy ObUIHM pasaeeHbl Ha CIeyIOIe TUTIBL:
JIEKOMITPECCHST TTIO3BOHOYHOTO KaHaa ¢ (huKcalmeit (B He-
KOTOPBIX BapHMaHTaX C OTKPHITON BEPTEOPOILUIACTUKOM);
IEKOMIIPEeCCHS TTO3BOHOUYHOTO KaHayla ¢ TaplrajJbHOU
pe3eKIIneii Tejia MO3BOHKA, CO3IMaHNEM MEKTEIIOBOM OIT0-
PBI ¥ DOpCaTbHOM (DMKCAITel; CITOHIMIIKTOMMUS (IIUPKY-
JITpHAST pe3eKIINS II03BOHKA M3 OMHOTO MJIM IBYX JIOCTYIIOB).
CpenHuii 00beM KPOBOIIOTEPH COCTABILL: TIPH IEKOMITPEC-
CHU TTO3BOHOYHOIO KaHaJla ¢ puKcalumeil (B HEKOTOPBIX
BapHUaHTax ¢ OTKPBITOI BepTeOpOILIacTuKoii) — 156,2 mur;
TIpY IEKOMIIPECCHUN TTIO3BOHOYHOTO KaHaIa ¢ TapIaTbHOM
pe3eKIMeil OIMyX0Jau, CO3MaHWEeM MEXKTEIOBOM OIOPHI
¥ nopcanbHo pukcaumeir — 1070,0 Mir; MpU TOTAJTBHBIX
oneparusx (en-block-pesexius ¢ pukcanueit) — 1586,0 M
[62]. He 3aduKcnpoBaHO TOCHUTAIBHON JIETAIBHOCTH,
CBSI3aHHOIT ¢ 00bEMOM MHTPAOIIEPAIIMOHHON KPOBOITOTE -
pH, OCIIOXXHEHUH B BUIE TTOCTIMOOIM3AIIMOHHOTO HEKPO-
3a He ObUTO. IToce PHIOBACKYISIPHOTO BMEIIaTeIbCTBA
Pa3BUIIMCh OCJIOXKHEHMS: HEBPOJIOTHICCKUM OeDUIIUT —
y 1; moCTaMO0IM3aLIMOHHBIA CUHAPOM — Y 6 MAllMEHTOB.
Ha ¢one Tepammu y Bcex OONBHBIX JaHHBIE CUMITTOMBI
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perpeccupoBanu [21]. TIpy BBIOJHEHUN XUPYPrUYECKOTO
BMeIIIATEIBCTBA B CPOKHM JI0 2 CYT ITOCIIE SMOOIM3AIIAN CPe-
HMIT 00BeM KpoBoroTepr coctaBri 160,0 M. YBenuuenne
WHTEepBaJIa OT 3MOOJIM3AIMY 10 oTiepainu (>2 cyT) IpoBO-
LIMpYyeT Bo3pacTtaHne oobeMa KpoBornoTepu 1o 1012,5 mir.

Db hHEeKTUBHOCTS TTPOLIEAYPHI IIPEIOITePAITMOHHON M-
6omzariy mpy MC B O3BOHOYHMK roKazam M. A. Wilson
u coaBrt. (2010) [36]. B ciyyae yacTUYHOIM WM TOTAIbHOM
SMOOIM3ALINN COCYIUCTOM CETH OIYXOJIH B TPYIIIIEe TaIlH-
€HTOB C TUITOBACKY/ISIpHBIMA M C He BBISIBIICHO CTAaTUCTH-
YeCKM 3HAYMMOTIO pa3jindMsI B 00beMe MHTpAOIICpally-
OHHOIT KpoBomotepu (2319 u 1945 MJ1 COOTBETCTBEHHO).
B rpyrmme 60bHBIX ¢ TUTIEPBACKYISIPHBIMU OYaraMu TO-
TaTbHOCTh SMOOJIM3AINI KOPPEINPOBajia C yMEHBIIICHAEM
kpoBormotepu (3460 u 1821 mit coorBeTcTBeHHO). Mccie-
JIoBaTe I 00paIIaloT BHUMAaHUE Ha YMEHBIIEHUN KPOBO-
ITOTePH IIPU SMOOIN3ALINI CETMEHTAPHBIX apTEPHil BBIIIIC
1 HIDKE TIOpaXeHHOTO YpoBHS. O0BheM KPOBOIIOTEPH IIPU
BBITIOJIHEHUH OIIepallii B T€YeHME 2 CYT MOCJIe SMOOIIH-
3alMM U B Tlepuoy 6osiee 2 cyT coctaBuit 2608 1 3282 mur
COOTBETCTBEHHO, TOT/IA KaK B TPYIIIE MAIIMEHTOB C TUIIO-
BACKYJISIDHBIMH OITYXOJISIMHM CTaTUCTUUYCCKHN 3HAYMMOM
BapHalny He OBLIO.

B pa6ote C. Clausen u coaBT. (2015) ycTaHOBJIEHO,
YTO TIpeIOIIepallnOHHAs SMOOIM3AIINS He BIUSICT Ha 00b-
€M MHTPAOTICPallMOHHONW KPOBOITOTEPH IIPU XUPYpPrude-
CKOM JICUeHNU CIMHAIBHBIX MC, OCIOXHEHHBIX KOM-
npeccueii CM [65]. OLieHKa pe3yasraToB XUPyPrudecKoro
JIEYeHUST TTOATPYIIIEI OOJIBHBIX C TUIIEPBACKYISIPHBIMH
HOBOOOpPa30BaHMSIMU ITO3BOHOYHMKA, a TAKXKE C YMEPEH-
HBIM UX KPOBOCHAOXEHWEM, BBISBIUIA CTATUCTUYECKU
3HAYMMOE pa3INdKe B 00beMe MHTPAOIIePAIITMOHHOM KPo-
BOIIOTEPH CPEIH IMAIIMCHTOB aHATMU3UPYEMOI TTOATPYIIITHI
(645 M) 1 MAaLMEHTOB KOHTPOJbHOM rpymmbl (902 mi).
ABTOpBI OTMEUAIOT, UTO B rpymie mamueHToB ¢ MC u3 cire-
IYIOIINX TEPBUIHBIX OYarOB — pakK ITOYKHM, MOJOIHOMN
KeJe3bl, JIETKUX, TOJICTOM KUIIIKY, MEJIaHOMBI, OITyXOJIN
TOJIOBHI U 1IeW — B 76 % (110 MaHHBIM aHTHOTpadun) Be-
prudUIIpoBaHa BEICOKASI BACKYJISIPH3aIis 09aroB.

Peseximst rutiepBacKy ISIpU30BaHHBIX OITyXOJIEH TOJIK-
Ha BBITIOJTHITHCSI, HACKOJIBKO 3TO BO3MOXHO, B paHHHUE
CPOKH TT0C/Ie SMOOoIM3any — B TedeHne 2—3 cyT [65, 66].

7151 yMEHBIIIEHUST pYCKa JIydeBOM MUEIOTIaTU! B BO3-
MOXHOCTH TIPOBEICHMS aleKBAaTHOM JIyIeBOU TepaItnu
MOKET IIPUMEHSITBCS cellapallMoOHHasI Xupyprus. B mmre-
paType IOKa3aHO, 9TO IIpMMEHEHHE JAaHHOTO ITOIX0Ia
C HCITOJIb30BAaHMUEM CTEPEOTAKCMICCKOM BBICOKOIO3HOM
JIy9eBOM TEpaITMy TO3BOJISIET TOOUTHCS PHCKA JIOKATBHOMN
rporpeccur MeHee 5 % B TeueHue IEePBOro roaa, Jaxe rpu
OIMYXOJISIX C HU3KOM JIYJEBOI YyBCTBUTEIBHOCTHIO [67].

JomKeH yIuThIBaThCA (PaKT, YTO HATUINE METAJLIHN-
YeCKHUX MMIUIAHTOB PSIIOM C OITyXOJIbIO CHITKAaeT 3 deK-
TUBHOCTB PaOUAIIMOHHON TepaIlii, TTI03TOMY aKTyaJIbHBIMK
CTaHOBSITCSI BOIIPOCHI 3aMEHBI TUTAHOBBIX KOHCTPYKITUIA

0630p numepamypel

Ha UMIUTAaHTHI HA OCHOBE IUTacThKa. KapOOHOBBIC BUHTHI
BHOCAT MEHBIIIE ITOMEX B IIPOLIeCC OOYyICHMS, a 3HAYNT,
MOBBIIIAIOT 3(PMEKTUBHOCTD JIy4EBOTO JiedeHns [68].

OcHOBBIBasICh Ha aHaIU3¢ JiedeHUS 337 MalneHTOB
¢ IV cragueit, ucciemoBaten 3aMeTUId, 4to 16 % nauu-
€HTOB, KOTOPBIM ITPOBEICHO TOTAJIbHOE XMPYPIHUIECKOE
yIajeHue 1o TToBoay couTapHbeIXx MC pa3IMIHbIX JIOKA-
JIN3aLui, TPOXWIN 5 JieT u 6onee [16]. B apyrux mccie-
MOBAHMSX TTOKa3aHBI ellle 0ojiee ONTUMUCTHIECKUE pe-
3ynbTaThl: 5- 1 10-JIETHSAS BBIXMBAEMOCTbH OOJBHBIX,
KOTOPBIM TIPOBEICHO TOTATBHOE XUPYPIrUIeCKOe YIaJIcHIE
1o moBoxy KocTHbiXx MC, cocrasuia 39,3 u 18 % coorser-
CTBEHHO [69].

I1o pesynwsraTtam uccinegoBanusi B.P. Walcott 1 coaBT.
(2011), BezKMBaeMOCTD marieHToB ¢ MC B O3BOHOYHHUK
¥ XOPOIIMMHM TTOKa3aTeJISIMU TI0 IIKajle AMEPHUKAaHCKOM
accolnanuy CnmHaIbHOM TpaBMbI ASIA (American Spinal
Injury Association) u G0JBHBIX, Y KOTOPBIX HE Pa3BIIINCH
OCJIOXKHEHMS XMPYPIHIECKOTO JICIeHUsI, OblIa CYIIICCTBEH-
Ho BhIIIE [70]. DTO TpebyeT 0COOBIX 3HAHUI N HABHLIKOB
OT BepTEeOPOJIOrOB, 3aHUMAIOITUXCS CITMHATbHBIMU MC.

Takum o6pa3zoM, K LEJIIM XUPYPTHIECKOTO JICUCHUS
B 00BeMe BepTeOpIKTOMUHM /en-block-pe3eKIInm MOKHO
OTHECTH: YIy4YIIeHWE JIOKATLHOTO KOHTPOJISI OIYXOJIH;
MPeIOTBPAICHUE Pa3BUTHSI HEBPOJIOTUIECKOTO AeDUIIH-
Ta; YIyJIIeHWE WM COXpaHEHME YIOBICTBOPUTEILHOTO
Ka4yecTBa XW3HU; YIyJIlIeHNEe TIPOTHO3a OHKOJIOTHIECKIX
3a0oJieBaHuii [16].

SAKJIFOYEHUWE

IMoxa3aHus K XMpypruueckoMy JIEUEHUIO CIIMHATBHBIX
METACTa30B B MOCJIEAHNE ACCATUIETUS 3HAYUTEIIBHO pac-
LUPWIUCH. Bo-MiepBbIX, 3TO CBSA3aHO C BHEAPEHUEM COB-
PEMEHHBIX METOIOB TUATHOCTUKU U JIEYEHUSI OHKOJIOTH-
yeckux 3a0o0sieBaHUIi, CIOCOOCTBYIOIIMX YBEIUYEHUIO
MPOJOXKUTEIBHOCTU XU3HUA 3TON TPYIbl MAallMEHTOB.
Bo-BTOpBIX, C COBEPLIEHCTBOBAHUEM XUPYPIUUECKUX ME-
TOAOB, CHUXKEHUEM TPABMATUYHOCTH OIepaluii. Xupyp-
TUS TIPU METACTATUYECKOM MOPAXKEHUU MO3BOHOYHUKA
PENKO CIAYKUT paguKaabHbIM METOAOM, OTHAKO B KOMOU-
Haluuu ¢ APYTMMU METONAMHU IO3BOJISIET NOOUTHCS
HE TOJIbKO YJIyYLIEHUS KAYeCTBA XU3HU, HO U YBEIUUCHUS
€€ MPOIOIKUTEIBHOCTH.

JleyeHre MaMEeHTOB C METACTATUYECKUM MOPAXKEHU -
€M MO3BOHOYHMKA OCTAETCS CJA0XHON MYJTBTUIAUCIUATIIN -
HapHOW 3a7avyeil, HaxXOOsIIENCs Ha CThIKE TAaKUX CIIELU-
AJIbHOCTEM, KaK OHKOJIOTUSI, HEBPOJIOTHUS, OPTOTEAUS
u Heripoxupyprus. OnpeaensiommmMu GakTopaMmu CiryKaT
Bce KommoHeHTEI NOMS -anroputMa (HEBpOJIOTUIECKHIA,
OHKOJIOTMYECKUIA, MEXaHUIEeCKMT 1 CUCTeMHEII). Hecom-
HEHHO, BaXXEH OMNBIT KOMAHABI, KOTOPasi 3aHUMAETCS Jie-
YEHWEM MAlUEHTOB C METACTATUYECKUM IMOPAXKEHUEM
TMO3BOHOYHUKA. [JTABHBIM MPUOPUTETOM MPU BEIOOPE TaK-
TUKU OCTAETCS COXPAHEHUE KaYyeCTBa XU3HU OOJIBHOTO.



0630p numepamypel

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA

2'2022

TOM 24 Volume 24

NUTEPATYPA / REFERENCES

1. CocTosiHMEe OHKOJIOTUYEeCKOU TTOMOIIN
HaceneHuto Poccuu B 2020 rony. [Ton pen.
AJl. Kanpuna, A.O. CrapuHckoro,

A.O. lllax3amosoit. M.: MHUOU

uM. [1.A. lepuena — punuan ®I'BY
«HMMUL pannonorun» Munsapasa Poc-
cun, 2021. 239 c. [The state of cancer care
for the population of Russia in 2020. Eds.:
A.D. Kaprin, A.O. Starinskiy, A.O. Shakh-
zadova. Moscow: MNIOI im. PA. Gertse-
na — filial FGBU “NMITs radiologii”
Minzdrava Rossii, 2021. 239 p. (In Russ.)].

2. Konosanos H.A., Hazapenko A.T.,
Actotun 11.C. u np. KoMruiekcHast olieH-
Ka UCXOIOB XUPYPTUIECKOTO JIeUeHHUSI T1a-
LIMEHTOB C METACTATMYECKUMU TTOpaxe-
HUSIMU TTO3BOHOYHMKA. 2KypHau
«Bormpockr Heltpoxupyprn»
uM. H.H. Bypnenko 2015;79(3):34—44.
[Konovalov N.A., Nazarenko A.G.,
Asyutin D.S. et al. Comprehensive
assessment of the outcomes of surgical
treatment of patients with metastatic
spinal cord injuries. Zhurnal Voprosy
Neirokhirurgii im. N.N. Burdenko =
Burdenko’s Journal of Neurosurgery
2015;79(3):34—44. (In Russ.)].

DOI: 10.17116/neiro201579334-44.

3. Konosanos H.A., Hazapenko A.T.,
Actotun 1.C. u np. [lpuMeHeHune UHTpa-
ONepaIlMOHHBIX CPEICTB HEUPOBU3YATH -
3alM¥ U CUCTeMbI HaBUTALIUU
B XUPYPTUUYECKOM JIEUEHUU TIEPBUIHBIX
Y METacTaTUYEeCKUX OITyXOJieil TO3BOHOY-
Huka. XKypHain «Borpocsl Heiipoxupyp-
ruv» uMm. H.H. Bypaenko 2016;80(2):5—
14. [Konovalov N.A., Nazarenko A.G.,
Asyutin D.S. et al. The use
of intraoperative neuroimaging tools
and a navigation system in surgical
treatment of primary and metastatic
tumors of the spine. Zhurnal Voprosy
Neirokhirurgii im. N.N. Burdenko =
Burdenko’s Journal of Neurosurgery
2016;80(2):5—14. (In Russ.)].

DOI: 10.17116/neiro20168025-14.

4. boiBanbleB B.A. Meracrassl 1eTHOTO
OTZeJ1a TO3BOHOYHUKA: CIIOCOOBI KOPPEK-
LIMOHHOTO NeueHus1. KinnmHuueckas He-
Bpoutorust 2008;4:30—33. [Byvaltsev V.A.
Metastases of the cervical spine: methods
of corrective treatment. Klinicheskaya
nevrologiya = Clinical Neurology
2008;4:30—33. (In Russ.)].

5. Muponosa F0.A., lllepuiesep A.C.,
Hy6ckux A.O. u ap. KoMGruHMpoBaHHOE
JIeUeHUe MalMeHTOB C MeTacTa3aMu 3J10-
KaueCTBEHHBIX OITyXOJIeil B TO3BOHOYHUK
1 00JIEBBIM CUHAPOMOM. YpalbCKUil Me-
nmuiHCKuit xypHan 2012;4(96):97—102.
[Mirinova Y.A., Shershever A.S.,

Dubskih A.O. et al. Combined treatment
for patients with cancer vertebral
metastases and spine pain. Uralskiy
meditsinskiy zhurnal = Ural Medical
Journal 2012;4(96):97—102. (In Russ.)].

6. Manykosckuii B.A., Kpasuos M.H., ®e-
nopeHKoB A.B. u np. YpeckoxxHas BepTe-
OporutacTuka c2 Mo3BOHKA IMPU METacTase
paka MOJIOUHO#1 Xene3bl. Heiipoxupyprus
2008;4:61—68. [Manukovsky V.A.,
Kravtsov M.N., Fedorenkov A.V. et al.
Percutaneous vertebroplasty of the ver-
tebra C2 in a patient with breast cancer
metastasis. Neyrokhirurgiya = Russian
Journal of Neurosurgery 2008;4:61—68.
(In Russ.)].

7. North R.B., LaRocca V.R., Schwartz J.
et al. Surgical management of spinal
metastases: analysis of prognostic factors
during a 10-year experience. J Neurosurg
Spine 2005;2(5):564—73.

DOI: 10.3171/spi.2005.2.5.0564.

8. briBanblieB B.A., bap3a [1. BosamoxxHocTi
XUPYPrUYECKOTO JICYSHUSI TIPU MeTacTa-
3aX B LIEITHOM OT/eJie TO3BOHOYHMKA.
Xwupyprust no3BoHouHuKa 2009;1:42—8.
[Byvaltsev V.A., Barza P. Capabilities
of surgical treatment for cervical spine
metastases. Khirurgiya pozvonochnika =
Spine Surgery 2009;1:42—8. (In Russ.)].
DOI: 10.14531/5s2009.1.42-48.

. baxxanos C.I1., [ynses J1.A., YibsiHos B.1O.
u ap. TakTrKa XUpypruuecKoro JeueHust
MPY METACTATUYECKOM MTOPAXKEHUU BEPX-
HEUIeHOTro OT/IeNa Mo3BoHOYHUKA. Ca-
PAaTOBCKUI HAYYHO-MEIULIUHCKUIA Kyp-
Han 2018;14(3 Suppl):498—501.
[Bazhanov S.P., Gulyaev D.A.,

Ulyanov V.Yu. et al. The tactics of surgical
treatment in metastatic lesions of upper
cervical spine. Saratovskiy nauchno-
meditsinskiy zhurnal = Saratov Journal
of Medical Scientific Research
2018;14(3):498—501. (In Russ.)].

10. Boponosuu U.P., MMamkesuy JI.A. Knu-
HUKO-PEHTTeHOMOP(dOIOTHIECKas TUar-
HOCTHKA TMUTaHTOKJIETOYHO! OIMYXOJIH MO~
3BoHOuYHMKa. XKypHai [pogHeHcKoro
rOCYJapCTBEHHOTO METUIIUHCKOTO YHU -
Bepcutera 2010;2(30):125-8.
[Voronovich I.R., Pashkevich L.A.
Clinical X-ray-morphological diagnostics
of giant cell tumor of the spine. Zhurnal
Grodnenskogo gosudarstvennogo
meditsinskogo universiteta = Journal
of the Grodno State Medical University
2010;2(30):125—-8. (In Russ.)].

11. Banues A.K., Mycaes 3.P., CymieH-
uoB E.A. u np. Onyxoyiv MO3BOHOYHUKA
Y TIePCTIEKTUBBI MX JIEYEHUsI HA COBpe-
MEHHOM JTaIle pa3BUTHsI BEpTeOPOIOTUN.
TpaBmarosorus u oprornenust Poccun
2010;16(2):126—8. [Valiev A.K.,

Musaev E.R., Sushentsov E.A.,

Borzov K.A., Aliev M.D. Spinal tumors
and its treatment perspectives in our days.
Travmatologiya i ortopediya Rossii =
Traumatology and Orthopedics of Russia
2010;16(2):126—8. (In Russ.)].

12. bop3os K.A., Banues A.K., Mycaes 3.P,
Kynara A.B. BeiGop TakTuKK

Nel

XUPYPTUIECKOTO JICUSHUSI TAlIUEHTOB
C MeTacTa3aMu paka IMOYKH B TIO3BOHOU -
Huke. CapKOMBI KOCTeii, MSITKUX TKaHei
u onyxosu koxu 2018;(2):14—27.

[Borzov K.A., Valiev A.K., Musaev E.R.,
Kulaga A.V. Surgical treatment tactics

for patients with metastases of renal cancer
in the spine. Sarkomy kostey, myagkikh
tkaney i opukholi kozhi = Bone and Soft
Tissue Sarcomas, Tumors of the

Skin 2018;(2):14—27. (In Russ.)].

. Fisher C.G., DiPaola C.P, Ryken T.C.

et al. A novel classification system

for spinal instability in neoplastic disease:
an evidence-based approach and expert
consensus from the Spine Oncology Study
Group. Spine (Phila Pa 1976)
2010;35(22):E1221-9.

DOI: 10.1097/BRS.0b013e3181e16ae2.

. MycaeB D.P., CrenanoBa A.M.,

IyropoB C.JI. u np. GYHKIIMOHATIbHbIE

Y OTAAIEHHBIC PE3YJIBTAThI IOKATEHOTO
JIEYEHUsT METACTAa30B paKa MOJIOUHOIA Ke-
JIe3bl B TO3BOHOYHUK. CapKOMBI KOCTEH,
MSITKMX TKaHE# 1 OIyXOJIu KOXH
2015;(3):12—8. [Musaev E.R.,

Stepanova A.M., Gutorov S.L. et al.
Functional results and follow up after

the local treatment of the breast cancer
metastases to the spinal column. Sarkomy
kostey, myagkikh tkaney i opukholi

kozhi = Bone and Soft Tissue Sarcomas,
Tumors of the Skin 2015;(3):12—8.

(In Russ.)].

. Sasu-Tenkoramaa J., Fudin J. Neuropathy

in the cancer patient: causes and cures.
Pract Pain Manag 2013;13(3):53—67.

. Koponummn B.A. Kom6uHupoBaHHoe

JIEYEHNE METACTATUYECKIX OIMYXO0JIeit 0~
3BOHOYHMKA. JlMC. ... KaH[. MEI. HayK.
M., 2016. 185 c. [Korolishin V.A.
Combined treatment of patients with me-
tastatic lesions of the spine. Diss. ...
candidate of medical sciences. Moscow,
2016. 185 p. (In Russ.)].

. bopoBukoBa U.A., ly6ckux A.O., Top-

Hbix K.A. 1 ap. KayecTBo Xu3Hu nanu-
€HTOB T0CJIE XUPYPTUYECKOTO JIeUSHUS
METacTaTUYEeCKOTO MOPaKeHHUsI TO3BO-
HOYHMKA. YpaIbCKUI MEAULIMHCKUMN
xypHai 2018;11(166):10—5.
[Borovikova I.A., Dubskikh A.O.,
Gornykh K.A. et al. Quality of life

of patients after surgical treatment

of spinal metastases. Uralskiy meditsinskiy
zhurnal = Ural Medical Journal
2018;11(166):10—5. (In Russ.)].

DOI: 10.25694/URMJ.2018.11.12.

. Ay6ckux A.O., Omypkos I1.A., Top-

HbiX K.A. 1 ap. OieHKa 4acTOThI Jieueo-
HBIX U IMAaTHOCTUYECKUX OMePaTUBHBIX
BMEILATEIbCTB, BHITTOJHSEMBIX 1O TOBOY
METacTaTUYEeCKOTO MOPaKeHHUsI TO3BO-
HOYHOTO CT0J10a, a TAKXXE BBISBICHUE
IPYIIIT MHTEpeca ISl POBEIEHUS IOTOJ-
HUTEJIbHBIX UCCIICIOBAHUI B yKa3aHHO

89



2'2022

90

HENPOXUPYPTUA

TOM 24 Volume 24

20.

21.

22.

23.

24

TPYIIIe MaleHTOB. YPalTbCKUN MeIu-
UMHCKU xxypHan 2015;7(130):13-5.
[Dubskikh A.O., Oshurkov PA.,

Gornykh K.A. et al. Assessment

of frequency of the medical and diagnostic
surgeries which are carried out concerning
metastatic damage of the spine column,
and also identification of groups of interest
for carrying out additional researches

in the specified group of patients. Uralskiy
meditsinskiy zhurnal = Ural Medical
Journal 2015;7(130):13—5. (In Russ.)].

. Jlesuna [1.C., Mepkynos FO.A., burio-

Ba A.H., Mepkynosa [I.M. boneBoii
CHUHIPOM MPU MapaHeoIu1acTUYeCcKOi

U1 XUMUO-UHIYLIUPOBAHHO OJIMHEBPO-
MaTUu: MyTU ONTUMU3aLMU TaTOTeHeTH-
YyecKoi Tepanuu. MeamuuHCKUit
andasur 2018;3(27):13-20.

[Levina D.S., Merkulov Yu.A.,

Biglova A.N., Merkulova D.M. Pain
syndrome in paraneoplastic

and chemotherapy-induced
polyneuropathy: ways of optimizing
pathogenetic therapy. Literature review.
Meditsinskiy alfavit = Medical Alphabet
2018;3(27):13—20. (In Russ.)].
Anekceesa O.I1., Muxaitnosa 3.11. [Tapa-
HEOIUIaCTUYECKUE CUHAPOMBI B KIIMHUKE
BHYTpeHHUX 6ose3Heit. H. HoBropon:
Wzn-o [TMUMY, 2017. 122 c. [Alekseeva
0O.P., Mikhailova Z.D. Paraneoplastic
syndromes in the clinic of internal
diseases. Nizhny Novgorod: Izd-vo
PIMU, 2017. 122 p. (In Russ.)].
TapxanoB A.A., lyockux A.O., MupoHo-
Ba I0.A. u np. DbdekTuBHOCTD Npeaore-
PaLMOHHON SMOOIM3aLMH Y TALIUEHTOB
¢ MeTacTa3zaMM MOYEYHOKJIETOYHOIO paka
B ITO3BOHOYHUK. BecTHUK YpasibcKoii
MEIMUMHCKON aKaJeMUYeCcKoi HayKu
2014;1(47):43—7. [Tarkhanov A.A.,
Dubskikh A.O., Mironova Yu.A. et al.
Efficiency of the preoperative
embolization of patients with metastases
from renal cell carcinoma in the spinal
column. Vestnik Uralskoi Meditsinskoi
Akademicheskoi Nauki = Journal of Ural
Medical Academic Science
2014;1(47):43—7. (In Russ.)].

Krakoff I.H. Systemic treatment of cancer.
CA Cancer J Clin 1996;46(3):134—41.
DOI: 10.3322/canjclin.46.3.134.
Muponosa F0.A., benuuon 1.J1., basH-
kuH C.H. u op. Crepeorakcuueckas Jay-
yeBasi Teparnusi B KOMOMHUPOBAHHOM Jie-
YeHMM METacTa30B B TO3BOHOYHUK

B CBepaioBckoit odnactu. Mccnenona-
HMSI U IPAKTHUKA B MEAULIMHE
2019;6(S):192—3. [Mironova Yu.A.,
Bentsion D.L., Bayankin S.N. et al.
Stereotactic radiotherapy in the combined
treatment for spine metastases in the
Sverdlovsk region. Issledovaniya i praktika
v meditsine = Research’n Practical
Medicine Journal 2019;6(1 Suppl):192—3.
(In Russ.)]. DOI: 10.17709/2409-2231-
2019-6-S1-192-193.

. Laufer I., Rubin D.G., Lis E. et al.

The NOMS framework: approach

25.

26.

27.

28.

29.

30.

31.

32.

33.

Russian Journal of Neurosurgery

to the treatment of spinal metastatic
tumors. Oncologist 2013;18(6):744—51.
DOI: 10.1634/theoncologist.2012-0293.
Bilsky M.H., Laufer I., Fourney D.R.

et al. Reliability analysis of the epidural
spinal cord compression scale.

J Neurosurg Spine 2010;13(3):324—8.
DOI: 10.3171/2010.3.SPINE09459.
Banaes I1.W., Jlonuu C.B., Mewepsiru-
Ha MI.A. MajlouHBa3uBHbIE XUPYpPrUYec-
KUe BMEIIATEIbCTBA B JICYEHUU OOJTBHBIX
C METAaCTaTUYECKUM MOPaXXeHUEM MO3BO-
HouHUKa. CapKOMBI KOCTEM, MSTKUX TKa-
Heii 1 omyxonu Koxu 2016;3:22—5.
[Balaev P.I., Lyulin S.V., Meshcheryagina
I.A. Minimally invasive surgical
techniques in the treatment of metastatic
lesions in the spinal column. Sarkomy
kostey, myagkikh tkaney i opukholi

kozhi = Bone and Soft Tissue Sarcomas,
Tumors of the Skin 2016;3:22—5.

(In Russ.)].

Tokuhashi Y., Uei H., Oshima M., Ajiro Y.
Scoring system for prediction of metastatic
spine tumor prognosis. World J Orthop
2014;5(3):262—71.

DOI: 10.5312/wjo.v5.i3.262.

Tomita K., Kawahara N., Kobayashi T.

et al. Surgical strategy for spinal
metastases. Spine (Phila Pa 1976)
2001;26(3):298—306.

DOI: 10.1097,/00007632-200102010-
00016.

Maranzano P., Latini E., Beneventi S.

et al. Comparison of two different
radiotherapy schedules for spinal cord
compression in prostate cancer. Tumori
1998;84(4):472-17.

Tokuhashi Y. et al. A revised scoring
system for preoperative evaluation

of metastatic spine tumor prognosis. Spine
(Phila Pa 1976) 2005;30(19):2186—91.
DOI: 10.1097/01.brs.0000180401.06919.a5.
Cnaxo Bb.A., Cunsinckas M.I1.,
Kapamuzosa M.U. u ap. BoamoxHoct
XUPYPrUYECKOTO JICYEHUS] METacTaTUIeC-
KUX TIOpaXeHUi O3BOHOYHMKA. Mexmy-
HApOJHbII HAy4YHO-UCCIEA0BATEIbCKUI
kypHai 2018;6—1(72):76—80. [Snakho B.A.,
Sinyanskaya M.P., Karamizova M.I. et al.
Possibilities of surgical treatment

of metastatic lesions of spine. Mezhdu-
narodnyy nauchno-issledovatelskiy
zhurnal = International Research Journal
2018;6—1(72):76—80. (In Russ.)].

DOI: doi.org/10.23670/1RJ.2018.72.
6.014.

Choi D., Crockard A., Bunger C. et al.
Review of metastatic spine tumour
classification and indications for surgery:
the consensus statement of the Global
Spine Tumour Study Group. Eur Spine
J2010;19(2):215-22.

DOI: 10.1007/s00586-009-1252-x.
Kpasuos M.H., Huzkoosoc B.b., Anek-
ceeB E. 1. v 1p. JleMOHCTpaLusi: METOA
MyHKLIMOHHOU TPAHCKYTAHHOM KPHOJIEeC-
TPYKLIMM NMATOJIOTMYECKUX 0YaroB B Jieue-
HUU GOJBHBIX C METACTATUYECKUMMU
MopaxXeHUsIMU MO3BOHOYHMKa. Heiipo-

34.

35.

36.

37.

38.

39.

0630p numepamypel

xupyprus 2015;2:100. [Kravtsov M.N.,
Nizkovolos V.B., Alekseev E.D. et al.
Demonstration: method of punctional
and transcutane cryodestruction

of pathological focals in the treatment

of patients with metastatic spine lesions.
Neyrokhirurgiya = Russian Journal

of Neurosurgery 2015;2:100. (In Russ.)].
TMapdénon B.E., MaHykoBckuii B.A.,
AnexceeB E.JI. u np. [TyHKuMOHHas upe-
CKOXHasi BepTeOpOIUIacThKa B JICUEHU U
MaToJIOruu Mo3BoHoYHUKa. B kH.: C6op-
HMK JIEKLIMI TI0 aKTyaJbHBIM BOIIPOCaM
Heiipoxupypruu. CII6., 2008. C. 386—
419. [Parfenov V.E., Manukovskiy V.A.,
Alekseev E.D. et al. Punctional
percutaneous vertebroplasty in treatment
of spine pathology. In: Collection

of lectures on topical issues

of neurosurgery. Saint Petersburg, 2008.

P. 386—419. (In Russ.)].

Ho3snpun B.M., Xaupos P.3., MscHsH-
KUH A.A. 1 1p. BepreOporuiacTuka B Kiu-
HUYECKOI1 npakTuke. B KH.: AKTyaJlbHbIE
BOMPOCHI TKAHEBOW Y KJIETOUHOM TpaHC-
mantosoruu. VII Beepoceuiickoro cum-
Mo31uyMa ¢ MEXIYHapOJHBIM y4acTUEM:
COOpHUK Te3UCOB. AcTpaxaHb, 2017.

C. 235-239. [Nozdrin V.M., Khairov R.Z.,
Myasnyankin A.A. et al. Vertebroplasty

in clinical practice. In: VII All-Russian
Symposium with International
Participation “Topical issues of tissue

and cell transplantology”: Collection

of abstracts. 2017. P. 235—239. (In Russ.)].
Wilson M.A., Cooke D.L., Ghodke B.,
Mirza S.K. Retrospective analysis

of preoperative embolization of spinal
tumors. AJNR Am J Neuroradiol
2010;31(4):656—60.

DOI: 10.3174/ajnr.A1899.

Banmues A.K., Mycaes B.P.,, CymeHuos E.A.,
Bopzos K.A. UpeckoxHas BepTeOporiia-
CTHKa MPU METACTATUYECKOM MOpPaXeHUU
1Mo3BOHOYHUKA. CapKOMBI KOCTEM, MsIT-
KUX TKaHei u omyxonu koxu 2009;1:23—7.
[Valiev A.K., Musaev E.R., Sushentsov E.A.,
Borzov K.A. Treatment of spinal
metastasis by percutaneous vertebroplasty.
Sarkomy kostey, myagkikh tkaney

i opukholi kozhi = Bone and Soft Tissue
Sarcomas, Tumors of the Skin 2009;
1:23—7. (In Russ.)].

Hypos O.B., llleenes U.H., Tuccen T.II.
BeprebporuiacTrka npu JIeYeHUU OIyXo0-
Jiell MO3BOHOYHUKA. XUPYPrusl O3B0~
HouHuka 2004;4:68—73. [Durov O.V.,
Shevelev I.N., Thyssen T.P. Vertebroplasty
for spinal tumors. Khirurgiya
pozvonochnika = Spine Surgery
2004;4:68—73. (In Russ.)].

Haraiiuesa A.A., XKapukos F0.0. MuHu-
MHBa3UBHbIE METOAMKY JICYEHUST KOM-
MPECCUOHHBIX MEPEIOMOB MO3BOHOYHUKA
MpU MUEJIOMHOM 60sie3HU (0030p). Me-
NUUMHCKUIA aKaeMUYECKUIA XypHas
2019;19(1):29—34. [Nagaitseva A.A.,
Zharikov Yu.O. Minimally invasive
treatment of spinal compression fractures
in multiple myeloma (review).



0630p numepamypel

40.

41.

42.

43.

44,

45.

Meditsinskiy akademicheskiy zhurnal =
Medical Academic Journal
2019;19(1):29—34. (In Russ.)].

DOI: 10.17816/MAJ19129-34.

Banues A.K., Kannuctos B.E., Myca-

eB O.P. 1 1p. ManonHBa3uBHbIE METOABI
TIMATHOCTUKU U JIeyeHUs1 6OJIbHBIX

C METacTaTUYEeCKUM MOPaXKEHUEM
no3BoHoyHuKa. BectHuk POHLL

uM. H.H. broxuna PAMH 2010;21(4):3-8.
[Valiev A.K., Kallistov V.E., Musaev E.R.
et al. Low invasive approaches

to the diagnosis and treatment of patients
with spinal metastases. Vestnik RONTs
im. N.N. Blokhina RAMN = Journal

of N.N. Blokhin Russian Cancer Research
Center RAMS 2010;21(4):3-S8.

(In Russ.)].

XomueHkoB M.B., Mewepsruna U.A.,
Poccuk O.C. Haui onbIT npuMeHeHUst
MepKYTaHHO! BepTeOPOILIIACTUKY Te
TPYIHOTO U MOSICHUYHOTO OT/IeJa O3B0~
HoYHUKa. Bromterenb Boctouno-Cubup-
CKOT0 Hay4Horo 1eHTpa Cub1upcKoro or-
nenenust Poccuiickoit akaneMuu
MeaMUMHCKUX HayK 2011;4(80):112.
[Khomchenkov M.V., Meshcheryagina
ILA., Rossik O.S. Our experience

of application of percutaneous
vertebroplasty of thoracic and lumbar
centrum. Byulleten Vostochno-Sibirskogo
nauchnogo tsentra Sibirskogo otdeleniya
Rossiyskoy akademii meditsinskikh

nauk = Acta Biomedica Scientifica

(East Siberian Biomedical Journal)
2011;4(80):112. (In Russ.)].

Kynara A.B., Mycaes 3.P., 2Kykosa JI.T.
u 1p. JlokanbHOE JieYeHUe MalMeHTOB

C MeTacTaTUYECKUM MOPAXKEHUEM MTO3BO-
HOYHMKA IPU pake jerkoro. CapkoMbl
KOCTeM, MATKUX TKAHEN U OIMYXOJIU KOXH
2019;11(1):5—14. [Kulaga A.V., Musaev
E.R., Zhukova L.G. et al. Local treatment
approach of metastatic spine in lung
cancer patients. Sarkomy kostey, myagkikh
tkaney i opukholi kozhi = Bone and Soft
Tissue Sarcomas, Tumors of the

Skin 2019;11(1):5—14. (In Russ.)].
Banees E.K., Banees U.E. [TyHkunoHHas
BepTeOpoIIacTUka (OCI0XKHEHUSI U TTYyTH
ux npenynpexaeHus). [Tpaktuyeckas
MenuirHa 2012;8—2(64):22—4.

[Valeev E.K., Valeev I.E. Paracentetic
vertebroplasty (complications and their
warnings). Prakticheskaya meditsina =
Practical Medicine 2012;8—2(64):22—4.
(In Russ.)].

Mayer T., Cazzato R.L., de Marini P. et al.
Spinal metastases treated with bipolar
radiofrequency ablation with increased
(>70°C) target temperature: pain
management and local tumor control.
Diagn Interv Imaging 2021;102(1):27—34.
DOI: 10.1016/5.diii.2020.04.012.

Banues A.K., AnueB M.J1. Posb upe-
CKOXHOW BepTeOPOIUIACTUKHY U OMOTICUU
B IMarHOCTUKE U JIeYeHUU OOTBHBIX

C OMYXOJIEBbIM OPaXXeHUEM MO3BOHOU-
HuKa. CapKOMBbI KOCTEei, MATKMX TKaHei
U oryxoJiu koxu 2012;2:3-9.

46.

47.

48.

49.

50.

5

—

52.

53.

Russian Journal of Neurosurgery ‘ HEHPOXUPYPTUA

[Valiev A.K., Aliev M.D. Role

of percutaneous vertebroplasty and biopsy
in diagnostics and treatment of pateints
with spinal tumors. Sarkomy kostey,
myagkikh tkaney i opukholi kozhi = Bone
and Soft Tissue Sarcomas, Tumors

of the Skin 2012;2:3-9. (In Russ.)].
Ixunmxuxanse P.C., Jlazapes B.A.,
TopoxanuH A.B. u op. [TepkyTaHHas Bep-
tebporutactuka. Heitpoxupyprust
2005;1:36—40. [Gingihadze R.S.,

Lazarev V.A., Gorozhanin A.V. et al.
Percutaneous vertebroplasty. Neyro-
khirurgiya = Russian Journal of Neuro-
surgery 2005;1:36—40. (In Russ.)].
Xamunymuius @I, Epmonaes 10.D.,
Tlerpos C.U. u ap. UpeckoxkHas Bepre-
OporiacTUKa B HEMpOXUPYPruuecKom
npakTuke. bronnereHb Bocrouno-Cu-
OupcKoro HayyHoro LeHTpa Cubupckoro
otaesneHus: Poccuiickoii akageMun Meau-
uMHCKUX HayK 2011;1-2(77):275-7.
[Khamidullin EG., Ermolaev Yu.E,
Petrov S.I. et al. Percutaneous
vertebroplasty in neurosurgical practice.
Byulleten Vostochno-Sibirskogo
nauchnogo tsentra Sibirskogo otdeleniya
Rossiyskoy akademii meditsinskikh

nauk = Acta Biomedica Scientifica

(East Siberian Biomedical Journal)
2011;1-2(77):275—7. (In Russ.)].

Hulme P.A., Krebs J., Ferguson S.J.,
Berlemann U. Vertebroplasty and
kyphoplasty: a systematic review of 69
clinical studies. Spine (Phila Pa 1976)
2006;31(17):1983—2001.

DOI: 10.1097/01.brs.0000229254.
89952.6b.

Kaloostian P.E., Yurter A., Zadnik P.L.

et al. Current paradigms for metastatic
spinal disease: an evidence-based review.
Ann Surg Oncol 2014;21(1):248—62.
DOI: 10.1245/510434-013-3324-8.
Hasserius R., Karlsson M.K., Nilsson B.E.
et al. Prevalent vertebral deformities
predict increased mortality and increased
fracture rate in both men and women:

a 10-year population-based study

of 598 individuals from the Swedish cohort
in the European Vertebral Osteoporosis
Study. Osteoporos Int 2003;14(1):61-8.
DOI: 10.1007/s00198-002-1316-9.

. Kam N.M., Maingard J., Kok H.K. et al.

Combined vertebral augmentation and
radiofrequency ablation in the
management of spinal metastases: an
update. Curr Treat Options Oncol
2017;18(12):74.

DOI: 10.1007/s11864-017-0516-7.

Li M., Zhang Y., Zhang X. Effects

of surgery and radiofrequency ablation
in the treatment of spinal metastases

and analysis of the influencing factors

of prognosis. Exp Ther Med
2020;19(2):1072-8.

DOI: 10.3892/etm.2019.8310.
Kykosen A.T., Kaciok A.A.,

BbaokuH A.B., Masypenko A.H. Xupyp-
ruyecKoe JieyeHre MalleHToB ¢ MeTacTa-
TUYECKUM TIOPaXeHNEeM MO3BOHOYHMKA.

54.

55.

56.

57.

58.

TOM 24 Volume 24

Onkostornueckuii xypaan 2012;6(3):5-8.
[Zhukovets A.G., Kasiuk A.A.,

Babkin A.V., Mazurenko A.N. Surgical
treatment of patients with metastatic
involvement of the spine. Onkologicheskiy
zhurnal = Oncological Journal
2012;6(3):5—8. (In Russ.)].

Kepumbaes T.T., AneiiHukos B.TI., Tyii-
reiHOB K. M., Maxam6etoB E.T. Totanb-
HO€ y/laJleHe TUTaHTCKOM OIMyXoJu (Kap-
LIMHOMBI) KpecTua. Heitpoxupyprust u
HespoJorus Kazaxcrana 2017;4(49):48—
53. [Kerimbaev T.T., Aleynikov V.G.,
Tuygynov Zh.M., Makhambetov E.T.
Total remov of giant tumor of the sacrum.
Case report. Neyrokhirurgiya i nevrologiya
Kazakhstana = Neurosurgery and
Neurology of Kazakhstan 2017;4(49):48—
53. (In Russ.)].

Opuios B.I1., Unpuuan C.M., Kpas-

uoB M.H. u ap. OnbIT XUpypruyeckoro
JiedeHUs1 GOJTBHBIX C OTMYXOJISIMU TI03BO-
HOYHUMKA U CIIMHHOTO MO3ra B ClieLuau-
31POBAaHHOM CTalMoHape. BecTHuk
Poccuiickoit BoeHHO-MeaULIMHCKOM
akagemuu 2014;2(46):63—6. [Orlov V.P,,
Idrichan S.M., Kravtsov M.N. et al.
Experience of surgical treatment

of patients with spine and spinal cord
tumours in specialized intreatment facility.
Vestnik Rossiyskoy Voenno-meditsinskoy
akademii = Bulletin of the Russian
Military Medical Academy
2014;2(46):63—6. (In Russ.)].

CyduaHoB A.A., Manauyk B.H.,
Ha6ues I.H. u np. Xupypruueckoe Jjieue-
HME MalKEeHTOB C IEPBUYHBIMU U MeTa-
CTaTMYECKUMU OIyXOJISIMU TTO3BOHOYHU-
Ka C UCIMOJIb30BaHMEM MOOUILHOTO
HMHTPAOTePaLiMOHHOTO KOMITBIOTEPHOTO
tomorpada O-ARM. Heitpoxupyprusi.
2019;21(4):39—49. [Sufianov A.A.,
Manashchuk V.I., Nabiev D.N. et al.
Surgical treatment of patients with
primary and metastatic spinal tumor with
use of the O-Arm intraoperative portable
computed tomography scanner.
Neyrokhirurgiya = Russian Journal

of Neurosurgery 2019;21(4):39—49.

(In Russ.)]. DOI: 10.17650/1683-3295-
2019-21-4-39-49.

Konosanos H.A., Hazapenko A.T., Acto-
tiH J.C. 1 ap. AHanu3 3¢deKTMBHOCTU
MPUMEHEHUsI MHTPAOTIEPALMIOHHOTO KO-
HYCHO-JIy4€BOTO KOMITBIOTEPHOTO TOMO-
rpada «O-ARM» u coBpeMeHHOI cucTe-
MbI HABUTAL[MK B XUPYPTAUYECKOM
JIeYeHUH 3a00IeBaHUIA TO3BOHOYHMKA U
CITIMHHOTO MO3ra. XUpyprusi MO3BOHOY-
Huka 2014;3(54):59. [Konovalov N.A.,
Nazarenko A.G., Asyutin D.S. et al.
Efficacy of intraoperative cone-beam O-
ARM computed tomography and modern
navigation system in the spine and spinal
cord surgery. Khirurgiya pozvonochnika =
Spine Surgery 2014;3(54):59. (In Russ.)].
DOI: 10.14531/ss2014.3.54-59.
Momnamenko .H., Baganos B.W.,
Kucrenp B.K. MHTpaonepalimoHHbie
OCJIOXHEHUSI B CMTUHATILHOM XUPYPIrUU.

2'2022

91



2'2022

92

HEMPOXUPYPIUA
TOM 24 Volume 24

Russian Journal of Neurosurgery

BectHuk Poccutiickoit Boenno-menu-
LMHCKO# akagemuu 2016;4(56):217—23.
[Monashenko D.N., Badalov V.I.,

Kisten V.K. Intraoperative complications
in spinal surgery. Vestnik Rossiyskoy
Voenno-meditsinskoy akademii =
Bulletin of the Russian Military Medical
Academy 2016;4(56):217—23. (In Russ.)].

59. 3a6oposckuit H.C., Koctpuuxkuii C.B.,
ITTramnukos [J.A., lllupokopan B.U. Me-
TacTaTUYEeCKOoe MOpaXeHue MO3BOHOYHU -
Ka Ha (hOHe MOYEYHO-KIIETOYHOTO paKa:
Ppe3yJIbTaThl JIeUeHHsI U BBKMBAeMOCTh
rocJie yaaleHUs! OIyXOiau. XUPYPTHs Mo-
3BoHOYHMKA 2017;14(4):110—6.
[Zaborowsky N.S., Kostritskiy S.V.,
Ptashnikov D.A., Shirokorad V.I.
Metastatic lesion of the spine due to renal
cell carcinoma: outcomes and survival
after tumor resection. Khirurgiya 63.
pozvonochnika = Spine Surgery
2017;14(4):110—6. (In Russ.)].

DOI: 10.14531/ss2017.4.110-116.

60. Apnaiues W.I1., Pepux B.B. ToranbHast
CITOHAMJIIKTOMHUS B JICUCHUU OIyXOJeit
MO3BOHOYHMKA. XUPYPrUsi TO3BOHOYHU-
ka 2009;1:49—56. [Ardashev I.P., Roerich Prakticheskaya meditsina = Practical
V.V. Total spondylectomy for the treatment Medicine 2017;8(109):39—43. (In Russ.)].
of spinal tumors. Khirurgiya 64. Wul., Zheng W., Tan Y. et al. Zoledronic
pozvonochnika = Spine Surgery acid may reduce intraoperative bleeding
2009;1:49—56. (In Russ.)]. in spinal tumors: a prospective cohort
DOI: 10.14531/ss2009.1.49-56. study. Biomed Res Int 2015;2015:936307.

61. Iyma A.O., Konosanos H.A., Apec- DOI: 10.1155/2015/936307.
0B C.O. 1 ap. TakTUKA U pe3yIbTaThl X1- 65. Clausen C., Dahl B., Frevert S.C. et al.
PYPTrMYecKOoro JeueHusl MalrueHTOB C Preoperative embolization in surgical
TePBUYHBIMU OITYXOJISIMU TTIO3BOHOYHMKA. treatment of spinal metastases: single-
Xupyprusi no3BoHouHuKa 2015;12(3):72— blind, randomized controlled clinical trial
82. [Gushcha A.O., Konovalov N.A., of efficacy in decreasing intraoperative
Arestov S.O. et al. Surgical treatment blood loss. J Vasc Interv Radiol
of primary spinal tumors: tactics 2015;26(3):P402—12.E1.
and results. Khirurgiya pozvonochnika = DOI: 10.1016/j.jvir.2014.11.014.

Spine Surgery 2015;12(3):72—-82. 66. Hazapos A.C., Opnos A.1O., Viu-
(In Russ.)]. TH A.}O. u ap. [penonepamonHas
DOI: org/10.14531/ss2015.3.72-82. 9MO0IM3aALMSI B XUPYPIUUECKOM JIEYCHU N

62. TapxaHoB A.A., IepacumoB M.B., Ipebe-
HeB E.A. u ap. Posib npenonepauoHHoOM
9MOOJIM3aLMU B CHIDKEHUU UHTpaonepa-
LIMOHHOM KPOBOIOTEPU U B NPObUIaKTU-
K€ reMaTOoJIOTUYECKUX OCIOXHEHU

y HalleHTOB C MeTacTa3aMU MOYEYHO-
KJIETOYHOTO paka B 03BOHOYHUK. Bect-
HUK YpalbCKOi MEIULIMHCKOM aKaaeMu-
yeckoit Hayku 2015;3(54):48—55.

| Tarkhanov A.A., Gerasimov M.V.,
Grebenev E.A. et al. The effect of pre-
operative embolization of the blood loss
decrease and prevention of hematological
complications in patients with metastases
from renal cell carcinoma in the spinal
column. Vestnik Uralskoi Meditsinskoi
Akademicheskoi Nauki = Journal of Ural
Medical Academic Science
2015;3(54):48—-55. (In Russ.)].

Banees E.K., Orypuos C.B.,

Banees U.E., bukmymiud T.A. Onepa-
THUBHbIE BMEILIATEIbCTBA MTPU OIYXOJISIX
1Mo3BOHOYHMKA. [TpakTyeckast MeAULIU-
Ha 2017;8(109):39—43. [Valeev E.K.,
Ogurtsov S.V., Valeev I.E., Bikmullin TA.
Surgical interventions in spinal tumors.

Bkuag aBTopos

A.10. Epmonaes: pa3paboTka 1u3aiiHa Uccae0BaHusl, HAyYHOE peaKTUPOBaHUE CTaThH;
A.B. SIpukoB: nuTepaTypHblii 0630p, 00pabOTKa JaHHBIX, HAMKMCAHUE CTAThU;

A.Sl. AneitHUK: aHAIU3 JaHHBIX, OMMCAaHUE KIMHUYECKUX IPUMEPOB;

A.O. lybckux: aHaJIM3 JaHHBIX, OMKMCAHUE KIMHUYECKUX TPUMEPOB;

W.N. CMUPHOB: JIUTEPATyPHBIi1 0030D;

O.A. TlepnbMyTTep: pa3paboTKa AM3aiiHa UCCIIEA0BaHUS, HAyUHOE pelaKTUPOBAHKUE CTAThU;
A.T. CoCHUH: aHaJIN3 TaHHBIX;

A.M. EpMosnaeBa: pa3paboTka au3aiiHa UCC/Ie0BaHUs, HAITMCAHUE CTaThU;

A.I1. ®paepmaH: pa3paboTKa 1u3aiiHa UCCAEIOBAHMS.

Authors’ contributions

A.Yu. Ermolaev: research design of the study, scientific editing of the article;

A.V. Yarikov: literature review, data analysis, article writing;

A.Ya. Aleynik: data analysis, description of clinical examples;

A.O. Dubskikh: data analysis, description of clinical examples;

[.I. Smirnov: literature review;

O.A. Pelmutter: research design of the study, scientific editing of the article;

A.G. Sosnin: data analysis;

A.M. Ermolaeva: research design of the study, article writing;

A.P. Fraerman: research design of the study.

67.

68.

0630p numepamypel

MeTacTaTU4ecKoi 60JIe3HU MO3BOHOYHU -
Ka: COBPEMEHHOE COCTOSIHKME MPOOIEMBI.
00630p surepatypsl. Poccuiickuii
HEeMUpOXUPYPruuecKuii XXypHaia UM. mpod.
A.JL. TTonenosa 2020;12(4):80—9.
[Nazarov A.S., Orlov A.Yu., Ulitin A.Yu.
et al. Preoperative embolization in surgery
of metastatic spinal disease: current state
of the problem. A literature review.
Rossiyskiy neyrokhirurgicheskiy zhurnal
im. prof. A.L. Polenova = Russian
Neurosurgical Journal named after
Professor A.L. Polenov 2020;12(4):80—9.
(In Russ.)].

Laufer I., Torgulescu J.B., Chapman T.

et al. Local disease control for spinal
metastases following “separation surgery”
and adjuvant hypofractionated or high-
dose single-fraction stereotactic
radiosurgery: outcome analysis

in 186 patients. J Neurosurg Spine
2013;18(3):207—14.

DOI: 10.3171/2012.11.SPINE12111.
Tedesco G., Gasbarrini A., Bandiera S.

et al. Composite PEEK/Carbon fiber
implants can increase the effectiveness

of radiotherapy in the management of spine
tumors. J Spine Surg 2017;3(3):323-9.
DOI: 10.21037/jss.2017.06.20.

69. CemxoB A.C., Maxcon A.H., ITetepcon C.b.

70.

u 1p. Xupypruyeckoe JiedeHre KOCTHBIX
MeTacTa3oB paka mouyku. OHKOYpOJIOTus
2010;6(4):10—5. [Semkov A.S.,

Makhson A.N., Peterson S.B. et al.
Surgical treatment for bone metastases

of kidney cancer. Onkourologiya = Cancer
Urology 2010;6(4):10—5. (In Russ.)].
DOI: 10.17650/1726-9776-2010-6-4-10-15.
Walcott B.P., Cvetanovich G.L.,

Barnard Z.R. et al. Surgical treatment

and outcomes of metastatic breast cancer
to the spine. J Clin Neurosci
2011;18(10):1336-9.

DOI: 10.1016/j.jocn.2011.02.020.



Russian Journal of Neurosurgery | HEPOXUPYPTHA
0630p nuMepamypel TOM 24 Volume 24

2'2022

ORCID aBtopos / ORCID of authors

A.10. Epmonaes / A.Yu. Ermolaev: https://orcid.org/0000-0001-5326-9685
A.B. Apukos / A.V. Yarikov: https://orcid.org/0000-0002-4437-4480

ASl. Aneitnuk / A.Ya. Aleynik: https://orcid.org/0000-0002-1761-1022

A.O. lyoeckux / A.O. Dubskikh: https://orcid.org/0000-0003-4796-1768
H.N. CmupsoB / [.1. Smirnov: https://orcid.org/0000-0002-1766-9515

O.A. TlepasmyTTep / O.A. Pelmutter: https://orcid.org/0000-0002-7934-1437
A.T. CocuuH / A.G. Sosnin: https://orcid.org/0000-0003-1370-3904

A.M. Epmonaesa / A.M. Ermolaeva: https://orcid.org/0000-0001-9549-9841
A.TI. ®paepman / A.P. Fraerman: https://orcid.org/0000-0003-3486-6124

KonhamkT unTepecoB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.
Conflict of interest. The authors declare no conflict of interest.

®unancuposanue. VccienoBaHue mpoBeaeHO 63 CIOHCOPCKOM MOIIEPXKKH.
Financing. The study was performed without external funding.

Crartba nocrymuna: 29.04.2021. Ipunsra k myoankamuu: 01.02.2022.
Article submitted: 29.04.2021. Accepted for publication: 01.02.2022.

93



2'2022

94

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery
TOM 24 Volume 24 0630p numepamypel

DOI: 10.17650/1683-3295-2022-24-2-94-104
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KoHTaKThI:

OmuTpnit EBreHbeBuy 3akoHabIpuH russiandoctor@mail.ru

PaccmoTpeHbl Bonpockl 3nuaeMuMonoruy, kKnaccudukaumm, [UarHoCTMKM U MeTOJ0B JIEYEHUS OMyXONei N03BOHOYHMKA.
MpuBeaeHbl AaHHbIE O YACTOTE BCTPEYAEMOCTU U 0COOEHHOCTAX PAa3NIUYHbIX TMCTONOTUYECKUX hopM LOOPOKAYECTBEHHBIX
¥ 3/10Ka4yecTBEHHbIX HOBOOOPa30BaHMii N03BOHKOB. 06CYX[atoTCsA 0COOEHHOCTN LUArHOCTUKN OMyXONel NO3BOHOYHNKA,
Knaccuyeckue peHTreHorpadmyeckme NpusHaku U COBPEMEHHble HeWHBA3MBHbIE BU3yanM3aLMOHHbIE U UHBA3MBHbIE
(6uoncus) metonbl. NpoaHanu3MpoBaHbl TMTEPATYPHbLIE AaHHbBIE O METOAAX U BOSMOXHOCTAX XUPYPrUYECKOro NeYeHUs .
WccnepoBaHbl coBpeMeHHble TEHAEHLUMN B BbIOOpE CTeneHU paanKanbHOCTU XMPYPruyeckoro BMelaTenbCTBa B 3aBUCH-
MOCTY OT BUZLA OMYXOJIM NO3BOHOYHMKA C UCMONb30BaHMEM KnaccuduKaunii cTaguitHocT HoBoo6pa3oBaruii no Enneking,
Weinstein—Boriani—Biagini u Tomita. Y¥neneHo BHUMaHMe COBPEMEHHbBIM NOKA3aHUAM K NPOBEAEHUI0 PagnKanbHoOi pe-
3ekuuu en bloc Ha N03BOHOYHMKE, BLINONHAEMOI B OrpaHU4eHHOM Yncie cnyvaes. 06cyxpaatoTca TexHonorum MISS-xu-
pypruu: ot BepTebPONNACTUKM, PaAMOYaCTOTHON abNALUM N UHTEPBEHLMOHHOMO YAANIEHUA MEeTacTaTUYeCKOi Onyxonu
4O cenapauMoHHO XMPYpruM Npu anupypanbHoi kKomnpeccuu. NMTOMUMO XMPYPruyeckoro NeYeHus, paccMaTpuBatoTCs
MeTo/bl He0aAblOBAHTHOM U AflbIOBAHTHOI ly4eBOii Tepanuu HOBOOOPa30BaHMi1 NO3BOHKOB: KOHBEHLWANbHASA, KOH(OPM-
Has, B TOM yucne ctepeoTakcuyeckas, JIT u paamoxupyprus. MpeactaBieHsl JaHHble 0 COBPEMEHHBIX TEHAEHUMAX B Bbl-
Gope TaKTUKW NeYeHNUs B 3aBUCUMOCTU OT TMCTONOrMYECKON NPUPOAbI ONYX0NU, €€ PafMOYYBCTBUTENbHOCTU U BO3MOMX-
HOCTM NOCT/Iy4eBOM 310Ka4eCTBEHHOI TpaHCcopMaLun. MeanKaMeHTO3HOE IeYeHME, B YaCTHOCTU XMMUOTEPANHS, CYKUT
HE3aMeHWMbIM MEeTOLOM B JIeYeHUM BTOPUYHBIX M HEKOTOPLIX NEPBUYHBIX 3/10KAYECTBEHHBIX OMyX0Jei NO3BOHOYHMKA.
MpuBoAATCA faHHbIE O XUMUOYYBCTBUTENBHOCTM Pa3NMYHbIX HOBOOOPA30BaHMUIA U TaKTUKE KOMOMHUPOBAHHOTO U KOM-
nNeKcHoro nedeHus. OUeBMAHO, YTO COBPEMEHHASA TEHAEHUMA — YyMEHbLIEHUE CTENEHN XUPYPruYecKoi MHBA3UM U BbIOOP
B CTOPOHY Ma/loMHBA3UBHbIX METOAOB XUPYPruyeckKoro nevenus. Mpu 3Tom cienaH BbIBOA, YTO C y4eToM GUONormyecKoi
NpUpoabl FEMONO3TUYECKUX ONYXONEN U HEKOTOPBIX CAPKOM NO3BOHOYHWKA HA COBPEMEHHOM 3Tarne XUpypruyeckoe ne-
YeHWE He CYXKUT OCHOBHbLIM METOLOM NIEYEHUS AaHHbIX 3NI0KAaYECTBEHHbBIX HOBOOOPA30BaHMUIA.

KnioueBble C/I0Ba: 0Myx0/ib NO3BOHOYHUKA, XMPYPrUYECKOe IeYeHue, IyYeBas Tepanus, XMMUoTepanus, Helpoxupyprus

IOna uutupoBanus: 3akoHabiput [.E., puub A.A. Onyxonu no3BoHo4YHUKA: 0630p nuTeparypsl. Heitpoxupyprus 2022;
24(2):94-104. DOI: 10.17650/1683-3295-2022-24-2-94-104.

Spinal tumors: literature review

D.E. Zakondyrin', A.A. Grin®?
A.1. Evdokimov Moscow State University of Medicine and Dentistry, Ministry of Health of Russia; Bld. 1, 20 Delegatskaya St., Moscow

127473, Russia;

2N.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow
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Contacts: Dmitriy Evgenevich Zakondyrin russiandoctor@mail.ru

Problems epidemiology, classification, diagnosis, and treatment of spinal tumors are considered. Data on morbidity and
characteristics of different histological forms of benign and malignant vertebral tumors are presented. Features of spinal
tumor diagnosis, classic radiological signs, and current noninvasive visualization and invasive (biopsy) techniques are
discussed. Literature data on techniques and capabilities of surgical treatment are analyzed. Current trends in selection
of surgical intervention radicality level depending on the type of spinal tumor using staging classifications by Enneking,
Weinstein—Boriani-Biagini and Tomita are described. Current indications for radical en bloc resection performed in a li-
mited number of cases is considered. Minimally invasive spine surgery is discussed: from vertebroplasty, radiofrequen-
cy ablation and intervention removal of metastatic tumor to separation surgery for epidural compression. Apart from
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surgical treatment, neoadjuvant and adjuvant radiotherapy of vertebral tumors are analyzed: conventional, conformal,
including stereotaxic, beam therapy and radiosurgery. Data on current trends in treatment selection depending on
histological nature of the tumor, its radiosensitivity and probability of post-radiation malignant transformation are
presented. Drug treatment, in particular chemotherapy, is an indispensable in treatment of secondary and some prima-
ry spinal tumors. Data on chemosensitivity of various tumors and tactics of combination and complex treatment are
presented. Evidently, the current trend is to decrease the level of surgical invasiveness and selection of minimally invasive
methods of surgical treatment. Moreover, it is concluded that considering the biological nature of hemopoietic tumors and
some sarcomas, currently surgical treatment is not the main method of treatment of these malignant tumors.

Key words: spinal tumor, surgical treatment, radiation therapy, chemotherapy, neurosurgery

For citation: Zakondyrin D.E., Grin A.A. Spinal tumors: literature review. Neyrokhirurgiya = Russian Journal of Neuro-
surgery 2022;24(2):94-104. (In Russ.). DOI: 10.17650/1683-3295-2022-24-2-94-104.

BBEJIEHUWE

Hogoo6pa3zosanust (HO) mo3BoHOYHOTO CTO/IOA BCTpe-
YalOTCs 3HAUUTETHHO Peke IO CPaBHEHUIO C JeTeHEPaTUB-
HO-AUCTPOUIECKUMHU 3a00JIeBAHUSIMU U TPaBMaMHU T10-
3BOHOYHMKA — € 9acToTolt 2,5—8,5 ciryuaeB Ha 100 ThIC.
HaceneHus B TedeHue 1 roma [1]. BoabmuHCTBO crienua-
JINCTOB (HEBPOJIOTH, TPABMATOJIOTH-OPTOIICIbI, HEMPOXH-
PYpru) He CKJIOHHBI pacCMaTpUBaTh MX KaK BO3MOXHYIO
MIPpUYWHY 00JIeil B CITMHE, CUNTAs KpaifHe PeIKOi IaToJI0-
TUei, YTO TIPUBOAUT K OTCPOYCHHOM IMOCTAHOBKE ITpa-
BWIBHOTO AuarHo3a. Takum o0Opa3oM, mpobsaema guarHoc-
THUKY ¥ BEIOOpA TAKTUKY JICICHUST OITyXOJICH TT03BOHOYHNKA
IIPOIOJKAST OCTABATHCS aAKTYaJIbHOI ITPOOIEMOiT KITMHIYE-
CKOI MEITUIIMHBI B IIEJIOM M BEPTEOPOIOTH B YACTHOCTH.

SITUAEMHOJIOTUS OTTYXOJIEN

ITO3BOHOYHNKA

HoBoo0Opa3oBaHusl TO3BOHOYHUKA MOTYT BO3HUKATh
U3 MECTHBIX UICTOUHUKOB, T. €. ObITh MEPBUYHBIMU OTMYyXO-
JIIMUY KOCTHO, XXUPOBO#i, (GUOPO3HOI, HEPBHOI TKAHMU,
HEPBHBIX 000JI0YEK, CMEXKHBIX TTapaBepTEOPATbHBIX MSIT-
KUX TKaHeW 1 TuMpaTnIecKnx cocynoB. Ho MoryT OBITH
W BTOPUYHBIMM, WJIU METACTATUUYECKUMMU, OMYXOJSIMU,
korga kiuetkn HO monamaroT B TO3BOHOYHUK reMaTOTCH-
HbIM WX TUM(PaTUUYECKUM MyTEM U3 OTAAIEHHBIX 3/T0Ka-
YeCTBEHHbIX OYaroB.

MeTtacraTnyeckre odpa3oBaHUs 3HAUUTEIBHO TPEO-
OyiafgaioT HajJ MepBUYHBIMM, cOcTaBiss A0 97 % oT Bcex
HO [2]. ITocKoabKY TTO3BOHOYHUK XOPOIIIO BACKYIISIPU30-
BaH M MEeT TeCHYIO CBSI3b C PeTMOHAPHBIMU JIUM(aTHIIC-
CKMMU M BEHO3HBIMU JPEHAXKHBIMU COCYIaMU, OH, KaK
MpaBuJI0, MOABEPKEH MeTacTazupoBaHuto. McciaenoBanust
MOKa3bIBaIOT, yTo TIouTH y 70 % TaimeHToB ¢ HauboJee
pacnpoCcTpaHEHHBIMU 3JI0KaY€CTBEHHBIMU HOBOOOpPA30-
BaausiMu (3HO) — pak MOIOUHOI 3Xee3bl, JIETKUX, IIpe-
CTaTeJIbHOM XeJie3bl — BBISIBJISIIOTCS METACTa3bl B KOCTSIX,
B TOM UYHMCJIe B TO3BOHOYHUKE. MeTacTaTuueckoe nopaxe-
HHUe KocTeil ckenera BcTpeuaercss y 70—80 % OGOJBHBIX
PaKOM MOJIOYHO XeJie3bl WK PaKoM mpocTaThl 'y 40 %
MMAIeHTOB C PaCIPOCTPaHEHHBIM PaKoM JIerKoro [3].

IlepBUYHbBIE OMYXOJM MO3BOHOYHMKA BCTPEYAIOTCS
peaKo, 4acTo aCUMMITOMHBI, IO3TOMY peajibHasl 4yacToTa
HX BCTpeyaeMOoCT! HemaBecTHA. Cpenn IIepBUIHBIX T00pO-

KadyecTBeHHBIX omyxoJjeit (JIHO) Hanbosee yacTo BCTpe-
yaloTcsa reMaHruomsl (93,8 %), koTopbie, MO JaHHBIM
JITeparypsl, ooHapyxuBaoTca y 10—14 % mamuenTos [3].
B 12 % cnyuyaeB HaGI0gAETCS arpeCCUBHBIA POCT FeMaH-
THMOMBI C MTKOTKaHEBBIM KOMITOHEHTOM, TTPOPACTAIOIINM
B MO3BOHOYHBIN KaHAJ M COABIMBAIOIINM HEBpPaJIbHBIC
CTPYKTYDBHIL.

Kpome remanTrom, Hanbosiee pacIpocTpaHeHHBIMU
cpenu IHO 1TO3BOHOYHMKA CYMTAIOTCS CIIEAYIOIINE:
OCTEOUI-0CTeOMa, OCTE00IaCTOMA, OCTEOXOHIPOMA, TH-
TaHTOKJIETOYHAsI OITyXOJIb, aHeBpU3MaTHUeCcKass KUCTa,
503MHOMWIBHAS I'paHyJIeMa, WA TUCTHOIINTO3 X, M Hei-
podudbpoma. OcTeobmacToMbl — HauboJiee pacIpocTpa-
HeHHbIe (10 10 %) noGpoKayecTBEeHHbIE KOCTHBIE OITyXO0-
JI1 TT03BOHOYHMKA [4]. TIpenMyIiecTBEHHO MOpaxaloT
3aTHUE 3JIEMEHTHI IIO3BOHKA — HOXKY IIyTH 1 TyXKY. [#1c-
TOJIOTUYECKU OHM HEOTIWIUMBI OT OCTEOMO-OCTEOM,
HO OTJIMYAIOTCS 110 KIMHUYEeCKOMY TedeHuo. OcTeona-
0CTeOMbI OOBIYHO He MpeBhIIaloT 1,5 cM, a octeobmacTo-
MBI, KaK IIpaBUjI0, OOJBIIE 2 CM B IMAMETPE W CKIOHHBI
K TIPOPACTAHUIO B TTIO3BOHOYHEIN KaHaJl. [MraHTOKIIeTOT-
Hasl OITyX0JIb, aHeBpM3MAaTHUECKasl KCTa TAKXKE CKIIOHHBI
K arpecCUBHOMY pOCTY. [MraHTOKIIETOYHASI OITyXOJIb TTOpa-
JKaeT MPEUMYIIECTBEHHO KpecTell, aHeBpru3MaThnIecKast
KOCTHAasI KNCTa — 3aHHE 3JICMEHTHI IT03BOHKOB [2] 1 MO-
KeT OBITh MTepBUIHBIM HO 1t Bo3HUKATh Ha (hOHE APYTHX
IOOPOKaYeCTBEHHBIX KOCTHBIX OIyXOJeii (0cTeo0acTo-
MBI, XOHIPOOJIACTOMBI, THTAHTOKJICTOYHOM OITyX0Jn) [5].

B rpyrme nepBuaHoO 3m0KavecTBeHHBIX HO 1103BOHOY-
HHUKa IIPeo0IaIafoT FeMOITO3TUYECKHE OITyXOJIU 1 XOpH0-
Ma. B cTpykType 3ab01eBaeMOCTH MALIMEHTOB C TTOpaXe-
HUEM MO03BOHOYHHMKA OITYXOJISIMH T€MOIIO3THICCKOM
1 TMMGbOMITHON TKaHEe MHOXKECTBEHHASI MUEJIOMA COCTaB-
nstet 40—45 % ot Bcex nepBuuyHbiX 3HO 3TOro KocTHOro
oTIeja, B TO BpeMs KaK APYyTHhe HO30JOTUM COCTABIISIIOT
JINIITh HE3HAYMTEJBbHYIO €¢ JacTb. Bropast mo gacrore
TpyIIIa OITyXoJieil KpOBETBOPHOI M TMMGOUIHOM TKaHEH,
IIpY KOTOPHIX HAOTI0MAETCS TTOpaskeHIE TTIO3BOHOYHUKA, —
TIepBUIHBIC KOCTHBIC TMM(MOMBI: TIOpaKeHNE MU TT03BO-
HOYHMKA BcTpeuaeTcs y 1,7 % GonbHbIx. BropruHoe Bo-
BJICUCHNE KOCTHOM TKAaHM B OIIYXOJICBHIM IpoIiecc
ripu JinMpoMe XOILKKIMHA IIPOUCXoauT y 5—15 %, ripu He-
XOIKKUHCKUX JInMpomax — y 30—53 % naunenTos [6].
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Xopaoma — Haubostee yacto (okono 20 %) BcTpedaro-
meecss 3HO no3BoHOYHMKA, IPUYEM B OTJIMYME OT APYTHUX
OIlyXOJIel JIOKAIM3YIolIeeCs] TOJIbKO B MO3BOHOYHUKE.
Xopaoma BcTpeuaeTcs B kpectie (50—55 %), ocHoBaHUM
yepena (35 %) u pexe — B IPYIOMOSICHUYHOM OTHEJIE MO-
3BoHouHuKa (10—15 %) [7].

CapkoMbl B MO3BOHOYHUKE Pa3BUBAIOTCS PEIKO.
B ux cTpykType mpeobiamaiT ocTeocapkoMa, capkoma
IOunra u xoHapocapkoMa. XOHAPOCAPKOMA COCTABIISIET
ot 7 1o 12 % Bcex 3HO no3BoHOYHMKA, OCTEOCAPKOMA —
ot 3 no 14 %, capkoma Ounra — ot 5 1o 8 % [8].

KJIMHUYECKUE ITPOSABJIEHUA OITYXOJIEN

[TO3BOHOYHMKA

HawnGo:1ee yacThIif CUMITTOM IIPY OITyXOJISIX TIO3BOHOY -
HUKa — 60J1b (y 84 % GosbHBIX). Bosib BO3HMKaeT Ha hoHe
HE3HAYUTEIFHOM TPaBMBI WU BUAMMOTIO OJIATOIIOIYIHST
M Yallle BCETO JOKaJlbHasl; OOBIYHO HE perpeccupyeT Ha
¢oHe KOHCEepBAaTUBHOTO JICUCHUS U YCHIIMBACTCS B TEUE-
HHE HECKOJBbKUX Hemellb. [1aTorHOMOHWYHEINA CHMITTOM
IIJIST OITYyXOJIeH TTO3BOHOYHMKA — YCHIJICHHE 00JIeli B TOPH-
30HTAJILHOM IIOJIOXKEHUM (B HOYHOE BpeMs) [9], UTO CBS-
3aHO C pacIIMpeHHWEeM SIHUAYPaIbHBIX BEH Hal 04aroM
IMOpaXkKeHMS 1 3aCTOEM B HUX KPOBU WM pa3apakeHUEM
IIepHOCTAIBHBIX HEPBHBIX OKOHYAHUI TIPH IIPOpaCTaHNU
OITYXOJIY B TIO3BOHOYHUK [2].

Pe3koe ycuiteHre 6oseit BO3HMKAET IPU MMaTOJIOTH -
YeCKOM TIepeJIOMe TeJla IT03BOHKA BCIICICTBIE OCTCOMECT-
PYKLIMHU Ha (DOHE OIyXOJIEBOTO MpoIiecca.

JVATHOCTHKA
Jwnarnoctnka HO mo3BOHOYHOTO CTOJIOA BKIIOUAET
B ce0s1 HEeMHBa3UBHbBIE U UHBA3UBHBIE METO/IBI.

HeunBasuBHbie METOIUKH

K HUM OTHOCAT pEeHTIeHOJIOTUYECKHE HMCCea0Ba-
HUS — PEHTreHOrpaduio, KOMITBIOTEPHYIO TOMOTPaduio
(KT), marHuTHO-pe3oHaHCHYI0 ToMmorpaduio (MPT),
a TaKKe PamgroJIOTMIeCKUIA METOI — CIIMHTUTpadUIo.

Kiaccuaeckast peHTreHorpadust T03BOHOYHOTO CTOJI-
6a cayXuT 1-if TMHUE TUAaTHOCTUKU W ITUPOKO IIPHUME-
HseTcs B aMOyIaTopHOM 3BeHe. MH(MOPMAaTUBHOCTD BBI-
apinenust KpynHeix JJHO mo3BonkoB cocrasisiet 80 %,
MeTtacTaTnueckux omnyxojeit — 40 % [2]. B GonblInHCTBE
caydaeB JIHO matot mocTtaTOYHO CIIemu(pUISCKYI0 KapTH-
Hy U3MEHEHMS IIO3BOHKOB. OCTeOMI-0CTeOMa, KaK U OCTe-
obyracTroMa, UMeeT YJ4aCTKU pa3pekeHHOM KOCTHOM TKaH!
¥ 30HY ee CKJepo3a. [eMaHTMOMa peHTTeHOJIOTUIECKHU
OIIpeneIsIeTCs IO BepTUKAIBHBIM TpabeKyaaM B BUIE ITIe-
JIMHBIX COT, Han0oJIee YacTo — B TeJie ITO3BOHKA. XOHAPO-
0racTOMa BRIIVISIAUT HAa CHUMKaX KakK OOIIMpHAasT 00J1acTh
OCTCONIM3NCA, OKPYKEHHAsI 30HOI OCTEOCKIIepo3a, a TH-
TAaHTOKJICTOYHAsI OIyXOJb — KaK YeTKO OTrpaHWYCeHHAS
30Ha JIN3KMCa KOCTHOM TKaHM 03 OCTEOCKIEPO3HOTO 000-
nka. OcTeoxoHApoMa 00J1aIaeT TOCTATOYHO CIeITN(PUIHOMN
PEHTTEHOJIOTUYECKOM KapTHMHOM: Ha KOCTH IIPUCYTCTBYET
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«IIaroYka» (3K30CT03a), HAIIOMUHAIOMIAS IO CTPYKType
IBETHYIO KamycTy. AHEBpM3MaTU4YeCcKasi KOCTHasI KUCTa
Ha peHTTeHOTpaMMaXx XapaKTepU3yeTCs B3MyTHEM 1 NCTOH-
YeHNEM KOPKOBOTO CJIOST M CIICIU(PUICCKIMU «ITy3BIPSI-
MI» (MHOXECTBeHHBIC KaMephl KUCTHI). [1pn MeTacTaTu-
YEeCKOM IMOPaXEHUU W TeMOIIO3TUYECKUX OITyXOJISIX Ha
pEeHTreHorpaMMax MpeUMYIIeCTBEHHO TUATrHOCTUPYIOTCS
JuTIYecKre (popMBI (Jallle 3TO MeTacTa3bl paka JIETKOTO,
IIATOBUIHOM KeJIe3bI ¥ TTIOUKW ), BRIJISTASIIIE KaK 30HEI Jie-
CTPYKIINY KOCTH, Ne(heKThl KOPTUKAIBHOTO CJIOST HOKEK IyT
¥ 3aMBIKaTeIbHBIX TUTACTUH TeJI IIO3BOHKA, a TaKKe IPHUBO-
ISIINE K MaTOJIOTMIECKUM TIepeIoMaM TeJl IIO3BOHKOB.

ITo cpaBHEHMIO ¢ KJIACCUIECKOM peHTreHOrpadhueit:

* KT obnagaet 6oJblieii ”HGOPMaTUBHOCTbBIO BCIAEACT-
BHiE OOJIBIIIEH pa3pelaIeil CTOCOOHOCTH 1 BO3MOX-
HOCTH ITOCTPOUTH N300pakeHNE B PA3TMIHBIX IIPOCK-
UsX;

* MPT He nmo3BoJjisieT B OJIHOM Mepe OLIeHMBATh CTe-
MeHb KOCTHBIX JECTPYKINI, HO MaeT BO3MOXHOCTH
0oJiee TOYHO OIPEACIISITh pa3Mephl MATKOTKAHEBOTO
KOMIIOHEHTA OITYXOJIM, €T0 B3aMMOOTHOIIICHUS C He-
BPaJIbHBIMU M COCYIMCTBIMU CTPYKTYpaMM, a TaKXKe
KpoBou3mussHus B ctpomy HO; mo3BonsgeT nuddeper-
IMPOBATH ITATOJIOTUIECKHUE TIEPEIIOMBI OCTEOITOPO3HOM
¥ OITyXOJIEBOI IIPUPONBI B OTCPOYCHHOM IIEPHUOIE
TocJIe TIepeomMa.

Tak, mpu MPT-uccnenoBanum yepe3 3—6 He, rmocie
TepesoMa ITO3BOHKA, TIPY OITyXOJIeBO# IPUPOIEe KOMITPEC-
CHHM OTMEYaeTCs HU3Kasi MHTCHCHUBHOCTDb M300paKeHMS
30HBI TiepesioMa B pexkume T1 1 Beicokas B pexxume T2
(TIpH OCTEOITOPO3HOM MIPUPOIE OTMEUACTCSI HU3KAs MH-
TEHCUBHOCTb CUTHaJIa B 000uX pexxuMax). B octpom me-
puone muddepeHINPOBKa XapaKTepa IMaToJIOrHIeCKOTO
repesioMa BO3MOXKHA TOJIBKO C MCTIOJIb30BAHNEM OCTEOC-
HUHTUTpapUU.

HuBa3uBHAS IHATHOCTHKA
IIpenmnonaraerca BeimmogHeHue o6uoricun HO. Boime-
JISTIOT 4 BUIa OWOTICUH:
1) TOHKOWTOIbHAS aCITPAIIMOHHAS;
2) TpermaHOOUOIICHS (TOJCTOM UTIION ¢ 3a00POM CTOJIOM -
Ka TKaHWN);
3) oTKphITask THIM3MOHHAs (3a60p dparmenTa HO);
4) skcum3noHHas (TotambHoe ynateHre HO ¢ oroncueii).
OTKpBITasi MTHIIM3UOHHAST OMOTICHST — CTAaHIAPT BO BCEX
CITy4asiX OTCYTCTBHSI YBEPEHHOCTH B THCTOJIOTHYECKOM
xapakTepe omyxoiu [9, 10].

METO/bI JTEYEHMSA ITALIMEHTOB

C OITYXOJIEBBIM ITOPA’JKEHMEM

ITO3BOHOYHHMKA

1. Xupypruueckuii MmeTon

CospemeHHOe xupyprudeckoe eueHue (XJ1) odbecre-
YUBAET JIOKAJIbHBIA KOHTPOJIb 32 PACIIPOCTPAHEHUEM OITy-
XOJIA, TEKOMIIPECCHUIO HEBPAJIbHBIX CTPYKTYp W JIMKBH-
JIAINIO0 HeCTaOMIBHOCTH ITO3BOHOYHOTO cTo0a. CIieKTp
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OITepaTUBHBIX BMEIIATEIHCTB IIPH OITyXOJISIX IIO3BOHOYHO-
TO CTOJI0a BEJIMK: OT IIEPKYyTaHHOI pagrioyacTOTHOM adiIsi-
LI 10 pe3eKIuu en bloc.

[MpunuunuanbsHble (GaKTOPHI IIPY BEIOOPE XUPypruye-
CKOTO MeTO/Ia — IIpe/IToaracMas IIprupoaa OIyX0oJIn 1 CTe-
reHb ee pacrpoctpaneHHocTH. W.E Enneking u coaBr. (1980)
cchopmynpoBansl 4 metona XJI omyxosneit KocTel:

1) BHyTpHOITyX0JIeBOE yaaJeHHe (KIOpeTaX W KyCKOBa-
HHE);

2) KpaeBasi pe3eKIIns;

3) mmpoxkasi pe3eKius (B Impeaeax 310pOBBIX TKaHEH);

4) pamukanbHas peseknus en bloc [11].

IMpu JHO Bo3moxHoctu XJI HanbGojee BHICOKU.
ITpu ocTeonm-ocTeoMax BCIEACTBHE MX HEOOJBIINX pa3-
MEpOB aKTUBHO ITPUMEHSIIOT METOIbI IIEPKyTaHHOM a0JIsi-
i (pamrodYacTOTHOM, JazepHoit) [12]. I1pu remanrmo-
max XJI moka3zaHo mpy arpecCMBHOM Ture TedeHus [13].
J.D. Laredo u coasr. (1986) ornpenenuiy MOHSITUE «arpec-
CUBHOCTh TeMaHTHOM» [14] 1 TTpeIyioXXuiIn paccMaTpUBaTh
TeMaHTHOMY KaK arpecCMBHYIO MPW HaIW4uu 3 1 Ooiee
13 7 peHTTeHOJIOTUMIECKIX TTPU3HAKOB:

1) pacnonoxenne Ha ypoBHe Th3—Th9-1103BOHKOB;

2) ToTaJIbHOE TTOpaXXeHNe Tesla TI03BOHKA;

3) pacmpocTpaHeHHE OIyXOJIEBOTO IIpoliecca Ha HOXKY
JTyTY TI03BOHKA;

4) KOoCTHAsI SKCITAHCHS C BBRIIISTYMBAHIEM KOPTHKAIBHO-
IO CJI0SI C HEUETKUMU KPasIMMU;

5) HepaBHOMepHas TpabeKyIsIpHasI CTPYKTypa reMaH-
TUOMEI;

6) HaMuKe SIUAYPAJIbHOIO WK MapaBepTeOpaJbHOro
KOMITOHEHTA OITyXOJIH;

7) auskuii curHan Ha T1- v BeIcOKMiT — Ha T2-B3BeleH-
HoM u3obpaxkeHun Ha MPT, HakomIeHe KOHTPACT-
Horo mpenaparta mmpu nposeaeHnn KT.

MeTton BbIOOpa — MYHKIIMOHHASI BEPTEOpOIIacTUKa.
Brigernstior 2 KanHNYeCKUe (POPMBI arpeCCUBHBIX TeMaH-
TUOM: OCJIOXHEHHEBIE (C 3KCTpaBepTeOpabHBIM KOMIIO-
HEHTOM U KIMHUYECKUMMU ITPU3HAKAMU CIABJICHMS CITH-
HOTO MO3Ta M KOPEIIKOB CITMHHOMO3TOBBIX HEPBOB)
" HeocJIoXXHeHHBIe. OCI0XXHEHHBIC arpecCUBHBIC TeMaH-
rMOMbI BCTpevaloTcs KpaiiHe penko (1 % ciyvaeB) u Tpe-
OYIOT IpUMEHEeHUSI AeKOMIIPECCUBHO-CTAOMIIM3NPYIOIITIX
BMeInaTennCTB [15, 16].

IMpu JHO, CKIOHHBIX K JIOKAJILHOMY MHBa3WBHOMY
POCTY, OOIIETIPUHATON CUUTACTCS arPeCCUBHASI XUPYPIH-
yeckasl TakTuka. [1pn ocTteobaacToMax peKOMEHIYIOT pa-
IWKaJbHOE yIaJleHWE OITyXOJIU, KOTOpOe MaeT JIydIlue
pe3yJIBTaThl, Y4eM BHYTPHUOITYXOJIEBBIM KIOPETaX C IOCe-
OIrepalloHHOM JTydeBoit Tepamnueii (JIT), Kpome Toro, pe-
KOMEHIYIOT IIPeIoIepalliOHHYI0 3MOOIM3aLNIO COCYIOB
OITyXOJIV, YAUTHIBAsI €¢ OOMJIBHYIO BacKynsipusanuio [4].
ITpu aHeBpM3MaTUIECKOM KOCTHOM KUCTE METOIOM BBIOO-
pa CIIy>XUT paavKaibHas pe3eKis Win yaaneHue en bloc,
TaK KaK YaCTUYHOE yIaJeHNE M BHYTPUOITYXOJIEBBIM KIO-
petax gaioT 6obiuoii peuuaus HO (mo 25—35,7 %) [17].
B kxauecTBe momosHeHUSI K HEpaauKaJIbHOMY XUPYpPTH-
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YeCKOMY YIAJICHHUIO aHEBPU3MATHIECKOM KOCTHOM KMCTBI
P. Tsagozis 1 coaBt. (2015) peKOMEHAYIOT CKIICPOTEPAITHIO
WJTH TIPEIOTICPAIMIOHHYI0 SMOOIMU3AIINI0 COCYIOB OIYyXOJIT
[18]. H. Aiba u coaBr. (2018), HampoTHUB, COOOIIIAIOT O IO~
MYCTUMOCTH MCIIOJIb30BaHUS METOINKY BHYTPUOITYXOJIE-
BOT'O HIOCKOITMYECKOTO KIopeTaXka IIpy OTCYTCTBUM PHCKA
marojoruyeckoro repesnoma [ 19]. [pu ruranToxkneTouyHOM
OITyXOJIV PaAVKAaJIbHAS PE3EKLUS TAKXKE CITY>KUT METOJOM
BBIOOpA, B OTJIMYME OT KIOpETaXka OITyXOJIM KaK eIWHCT-
BeHHOro Mmeroza JiedeHus (18 % pucka peuuaudsa vs.
71 %) [20]. ITpy HEBO3MOXHOCTH BBITIOJIHEHUS paIKallb-
HOI omepanyy MeToIoM BbIOopa, mo MHeHUto C. Martin
un E.E McCarthy (2010), ciry>kuT nipemoriepaliioHHast M-
0osM3anus U TOCIeAYIONINIT BHYTPUOITYXOJICBBII KIOpe-
Tax [21].

Kaaccupurayus onyxoaeil

Ilpu 310Kkauecmeennbix 00pa3o6anusx TO3BOHOYHUKA
XUpyprudecKast TAKTHKA OIPEAesISIeTCST KaK CTETICHBIO pac-
MPOCTPAaHEHHOCTH OITyXOJIM, TaK M IIPOTHO30M 3a00JIeBa-
HUs U cocTtostHueM mauueHTa. W.F. Enneking u coaBr.
(1980) mpemnoxnnm knaccudpukanmio 3HO mo creneHn
WX pacTIIpOCTPAHEHMS B KOCTH M TIPEATIOUTUTETHHBIM ME-
Tomam XJI:

* IA cragmsa — HM3Kas CTeNeHb 3J10KaUYeCTBEHHOCTH,
HO nHe BBIXOINT 32 IpeaeITbl TOPaXkKeHHOM KOCTH,

+ IB cTamust — HU3Kas cTeneHb 310KadecTBeHHOCTH, HO
BBIXOIUT 32 TIpeIelIbl KOCTH,

* Il A cragms — BBICOKasI CTEIIEHb 3JI0KAYeCTBEHHOCTH,
HO He BeIXODUT 3a IpeaesIbl MOPakeHHOM KOCTH 0e3
METacTa30B;

+ 1IB cragms — BbICOKasI CTEIIEHD 3JI0Ka4eCTBEHHOCTH,
HO BeIxXoouT 3a mpemesnbl opaXkeHHOM KOCTH 0e3 Me-
TacTa3oB;

* III cramust — HO xocTu ¢ MeTacTazaMu.
Jlobpokauecmeerntbie onyxoau B JajbHENUIIEM 10OABU-

JI1 B fopaboTaHHyIo kinaccudpukaunio Enneking. Cragmii-
Hocth JJHO B maHHO# gopaboTaHHOM KiaccuUKaun
MPUHATO 0003HAYaTh apadbCKUMK L@ pamMu: 1-g cragus —
JIaTeHTHasI, 2-51 — aKTUBHagd, 3-g9 — arpeccuBHas [11]. CBox-
Hasl KiTacCu(UKaIus IpeacTaBjieHa B TaOIHIIE.

K. Tomita u coabrt. (2001) mpemaraay BEIIIOTHSTE pa-
IUKaJIBHYIO pe3ekiuio en bloc mpu Bcex Bugax 3HO [22].
Opnako S. Boriani (2018) mokasaJ, 4To pagvuKaabHasI pe-
3eK1ud en bloc momkHa nmpuMeHaThes ipu JIHO 3-ii cre-
TeHH (C arpeCCUBHBIM POCTOM, HAIIPUMEP, OCTE00IaCTOMBI
W TUTAaHTOKJICTOYHBIE OIYXOJIM), 3JI0KAYCCTBEHHBIX —
TIpY HU3KOI cTerneHN 37mo0KadectBeHHOCTH (IA 1 IB) (Ha-
pUMep, XOHApOoMa M XoHApocapkoma) [23]. OmHako
npu 3HO IIA u B (HampuMep, ocTeocapkoma 1 capkoMma
IOunra) pannkanpHas pe3ekius en bloc He mMeeT TIpeu-
mytiects niepen JIT u xumuorepanueit (XT) [23].

Bcrnencreue HemmorHOTO cooTBeTcTBHS Enneking-kirac-
cudukanuu 3amadam XJI omyxoseii Mo3BOHKOB B 1997 L.
ObUTa pa3paboTaHa aApyrad mKazia S. Boriani u coast. [24].
Jdannas mkana Weinstein—Boriani—Biagini umeer
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Knaccugpurauus onyxoneii nosgonounuxa ho W. F. Enneking

Classification of spinal tumors per W. F. Enneking

Tum omy- Cra- .
S s PekomeH IyeMblii BUII JIEYEHUS
Hexupypruueckoe (3a UCKITIOYEHUEM
cllyJyaeB, KOrja TpedyeTcs 1eKOM-
1 MPECCUST W/ VTN CTAaOMIT3aIINs])
Nonsurgical (except for cases requiring
Hobpokaye- decompression and/or stabilization)
CTBEHHAas
Benign 2 BHyTpuomnyxoneBoe ynajieHue
Intralesional excision
3 KpaeBas pe3exuusi
Marginal excision
1A IIupoxkast pe3exiust
IB Wide en bloc excision
A Iupoxkast pesekuus
310KayecT- 1B C aIbIOBAHTHOM Teparnuen
BEHHAasA Wide en bloc excision with adjuvant therapy
Malignant
TMannuatuBHasE XUPYPIUsT
I U aIbIOBAHTHAS T€paIus

Palliative surgery with adjuvant
therapy

12 cexTopoB (Ha mudepdIIaTe IacOB) U MPOCLHUPYETCS
Ha TOPM3OHTAIBHBIN Cpe3 MTO3BOHKA B 30HE ITOPAXKCHMS
OITyXOJIbIO: B 3aBUCHUMOCTH OT PACITOJIOXECHMST OITYXOJIN
II0 OTHOIIEHWIO K MO3BOHOYHOMY KaHaJly BO3MOXHO
oIpenesicHIe TIPEATIOYTUTEIFHOTO JocTyIa. Ha mmorepeyd-
HOM cpe3¢ BBIIEICHBI CIICAYIONINE YPOBHU:

* A — BKCTpaoccaabHOE PACIIPOCTPAHEHMNE,

* B — moBepXHOCTHBII nepudepUIecKnii OTIET KOCTH;

* C — r1yboKast BHyTPUKOCTHAS (LICHTpaIbHasl) JJOKa-
JIM3anus, Ipujexaliasi K I0O3BOHOYHOMY KaHay;

* D — sKkcTpaoccabHOE SMUIYPATEHOE PacIIpOCTPaHEHIS;

* E — uHTpagypaibHOEe pacipoCTpaHEHHE OITYXOJIH;

* F (TonbKo mjis meiHOTOo OTaena) — MopakeH!e OITy-
XOJIbIO KaHaJIa TI03BOHOYHOM apTepuu.
[IpenmoYTnTeIBHBIN JOCTYI IUISI YOAJICHUS: OITyXOJIH,

pacIiojioXXeHHbIe B ceKTopax 3—10 — 3amHnii JOCTYIT; He-
OOJIBIIINE OITYXOJIU, PACIIOJIOXEHHBIC B TEJaX T'PYIHBIX
1 TIOSICHUYHBIX TIO3BOHKOB — M30JIMPOBAHHBIN TepeTHUIA
IIOCTYIT; B CITy4dasiX IPYTHX JIOKALIMI OIyxojeit — HeoOXxo-
UMbl KOMOWMHALIMY TOCTYIIOB [23].

K. Tomita u coaBr. (2001) mpemToXIm CBOIO KJIaCCH-
(UKaIIIo OMMyX0JIei TT03BOHOYHHKA, BKITIOYAIOIIYIO 7 TH-
OB PACIIPOCTPAHEHUS OITYyXOJIW B 3aBUCHMOCTH OT €€
PaCITOIOXKEeHUSI OTHOCUTEIBHO TPAaHUIL ITOPAKEHHOTO T10-
3BOHKa [22]. B Toli ke paboTe aBTOpamMu TIpeIokeHa 6ai-
JIbHAST TIPOTHOCTMYECKAs IIKaya IJisi OOJTBHBIX C MeTa-
CTaTUYECKNUM ITOpakeHNEM MO3BOHOYHUKA, OCHOBaHHAS
Ha THUCTOJIOTMYECKOM THUIIE TICPBUIHOM OITYyXOJIM, HATMINN
METacTa30B B KOCTU U BHYTPEHHHE OpraHbI (JIETKUE, TIe-
YyeHb, MOYKM U rosioBHOM Mo3r). Y. Tokuhashi u coaBT.
(2005) mipemToxkeHa IPOTHOCTHYECKas OaJTbHAST CCTEMA
C YIETOM KIMHUYECKUX (haKTOPOB: IIEPBUYHON OITYXOJIH,
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HaJIMYMSI TTapan3aiiiy, ctaTyca Imo mkajie Karnofsky, am-
cJla METacTa30B — BKCTPACIIMHAIBHBIX KOCTHBIX, B II0-
3BOHKM W BHYTPEHHME OpTaHkI [25]. ABTOPHI Ipeajiaraim
BBITIOJIHATH yOAJICHUE OITyXOJIM TP XOPOIIEM IIPOTHO3€
(13—15 6amnoB), nammuaruBHoe XJI — mpu IIpoMexy-
TOYHOM TporHo3e (9—11 6ammoB), KOHCEPBATUBHOE Jie-
YyeHNe — y MalMeHTOB, HaOpaBIIMX 8§ M MeHee 0aJlIoB.
Z. Pennington 1 coaBrt. (2018) Ha ocHOBe aHa/I3a JOCTYII-
HBIX NyOJMKAIIMi IeIaloT BBIBOL M IIOIYEPKHUBAIOT,
4TO GOJILILIMHCTBO aBTOPOB cunTaroT XJI 1eaecoobpa3HbiM
MIPY OXUIOAEMOU MPOIOJIKATEIBHOCTH XM3HU HE MEHEe
3—6 mec [26].

06bem XJI mpu MeTacTaTUYECKOM ITOPaKeHNH TT03BO-
HOYHHMKAa — TeMa, BBI3BIBAIOIIAS TUCKyCcCUH. TepMHUH en
bloc spondylectomy BBeaeH K. Tomita u coasr. (1994) [27].
CornacHO TIpeTOXKEHHOM MMU IITKaJIie, 00JIBHBIM C XOPO-
IIAM TIPOTHO30M (2—3 6ajura) peKoMeHIOBaHAa IIMPOKas
PE3eKIIs OITyXOJIH, IIPU 4—5 6ajurax — KpaeBast WIn BHY-
TPUOIIyX0JieBasi pe3eKLusi, Ipu 6—7 Gajutax — MauIMaTHB-
HBIC BMEIATeJIbCTBA, TP TIJIOXOM ITporHo3e (8—10) 6ai-
moB — otka3 ot XJI. [To maeHmnio S. Boriani (2018),
paguKajibHasl pe3eKuns en bloc mpu MeTacTaTMIECKOM
MTOpaXkeHUH JOJIKHA ITPOBOANTRLCS TOJIBKO B OrpaHUYEH-
HOM yucJie cinydaeB [23]. OmHMM U3 moKa3aHUi K MCTOJTb-
30BaHUIO TAaHHOW METOIMKU MOXKET OBITh ¢AIUWHUIHBIN
MeTacTtas pe3ucteHTHoU K JIT omyxonu (pak moyku, rema-
TOLIEJUTIOJISIPHBIN paK, paK TOJACTOM KUIIKHU, IITATOBUIHOM
JKeJie3bl, HEMEIKOKIIETOUHBIN paK JITKOTO W MeJIaHOMa)
WJIA TOPMOHIIPOIYLIMPYIOIIEH OITyX0ou ((DeOXpOMOILINTO-
Ma, KapIIMHOW, ITaparaHTJInoMa, XOproKapIimHoma) [28].
M. Ohashi u coaBt. (2019) yka3sIBaloT Ha TOT (DaKT,
9TO 6J10K-pe3eKInsI 3¢ GeKTUBHA B OTHOIICHUN JIOKATh-
HOTO KOHTPOJISI METACTa30B, HO TOJIBKO TP YCJIOBUM BBI-
TIOJTHEHUSI €€ B IIpeesiaX 310POBBIX TKaHEH, M HECITOC00-
Ha TIPeI0TBPaTUTh IIPOTPECCUPOBAHIE METACTATHIECKOTO
TTopaxxeHus B 11eJIoM. I1po06aeMBbl IpUMEeHEHUS CIIOHIN-
JIDKTOMUU en bloc — TeXHUIeCcKast CJIOKHOCTh U BEICOKAS
YacToTa MHTPa- U IOCJICOINEePAIIMOHHBIX OCIOXHEHUN
(ot 40 10 76,5 %) [29].

Maaouneasuenvte memoouxu
Manouneazusnsie memoouxu, HanpaeaeHHbvle Ha OeKOM-
npeccuro He@paabHbIX CIMPYKmMyp B KOMOMHAIIUN C aIblO-
BaHTHBIMU METOIAMU, B ITOCJICTHIE TOIBI CTAHOBSITCS T10-
ynsipHO#M 3(P(PEKTUBHON abTepHATUBOM paguKaTbHBIM
BmematenbeTBaM [30, 31]. S. Spinazze u coast. (2005)
BBEJIU TEPMUH «3MUIYypaTbHASI KOMIIPECCUSI CIMHHOTO
Mo3ra» (epidural spinal cord compression, ESCC) mnsa Ha-
n0oJIee YaCTHIX OCIOXHEHMI ¢ HEBPOJIOTMIECKIMH TIPO-
SBJICHUSIMU TIPU MeTacTa3axX B IO3BOHOYHUK [32]. M. Bil-
sky u M. Smith (2006), wiensl Spine Oncology Study
Group (SOSG), npemIoXmIN MKy CTeIIeH! SNy paib-
HOM KOMIIPECCUM, B KOTOPOM 5 rpamaluii-cTaguii;
* 0 — TTopakeHBI TOJIBKO KOCTH;
* la — pacrpocTpaHeHHEe B SITUIYPaTbHOE ITPOCTPAHCT-
BO 0e3 mecopMany IypalbHOTO MEIIKa;


https://www.asianspinejournal.org/articles/search_result.php?term=author&f_name=Masayuki&l_name=Ohashi
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bilsky MH%5BAuthor%5D&cauthor=true&cauthor_uid=20809724
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bilsky MH%5BAuthor%5D&cauthor=true&cauthor_uid=20809724
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* 1b — medopmaryst AypasbHOrO MeIlKa 6e3 TPU3HAKOB

BO3IIEMCTBUS HA CTMHHOW MO3T;

* lc — medopMammsa U KOMIIPECCHSI CIIMHHOTO MO3Ta

C COXpaHEHWEM Pe3ePBHBIX IMKBOPHBIX ITPOCTPAHCTB;

* 3 — KOMIIpecCHsI CITMHHOTO MO3Ta 0e3 COXpaHCHMS

JIMKBOPHBIX TTPOCTpaHCTB [33].

YUUTHIBasT MOJIOKUTENBHBIN 3D GHEKT IeKOMIIPECCUH
HEBPAJIBHBIX CTPYKTYP W M3BECTHBIC OTPAHWUYCHUS IS
mpoBeaeHus JI'T, aBropamu caieraH BRIBOI, YTO y OOJIBHBIX
C METAaCTaTUICCKUMU OITyXOJISIMU TTO3BOHOYHMKA PEKO-
MEHIOBAaHO IIPOBOINTh MUHMMAJIBbHOE (IIMTOPEIYKTUB-
HOE) XUPYPTUIECKOE yaaJeHNUEe OMYXOJIU JIUIIb C IEIbIO
OTHEJICHUS ee Kpasi OT CIIMHHOTO MO3Ta Ha 2—3 MM IS
IaJIbHEMIIEr0 MCIOIb30BaHUs cTepeoTakcmideckoit JIT.
Tak mogBuica TepMUH separation surgery [33]. ABTOpHI
OIMMCATA CTAaHIAPTHYIO METOANKY — JJAMUHAKTOMMIO Ha
3 ypoBHSIX (Ha YPOBHE OITYXOJIM, a TAKXKE HA YPOBEHb BBI-
1Ie ¥ HIDKE €€) U CTa0MIM3aIuio (110 HeOOXOIMMOCTH).

Manounsaszusrvie mexronoeuu 6 Xupypeuu CHUHAAbHbIX
Memacmasoé — BTOPO COBpeMEHHEI TpeH . TpaBMaTha-
HOCTb KJTACCHYECKUX JOCTYITOB K TPYIHBIM 1 TTOSICHIYHBIM
ITO3BOHKAM MOXET OBITh YMEHBIIIeHa TPUMEHEHIEM TOpa-
KOCKOITMIECKOI XUPYPIIH, SHIOCKOIMIMYECKOM aCCUCTCHITUI
M MaJIOMHBAa3UBHBIX OTKPHITHIX HOCTYIOB [31, 34]. BHe-
npeHue onbita MISS-xupyprun — MUHUMAILHO WHBA3WB-
HOI cnMHANBbHOUW xupyprum (minimally invasive spine
surgery, MISS) — B IIpakTHKy JieYeHUSI METaCTa30B B I10-
3BOHOYHUK ITIpeAITioaraeT UCIoIb30BaHNE TPAHCKYTaH-
HBIX METOAMK CTAOMIN3AIINN, MUHH-IOCTYIIOB C HCITOJIb-
30BaHMEM TYOYISIpHBIX peTpakTopoB [35]. Z.C. Pennington
u coaBT. (2018), mpoaHaMM3MPOBaB Pe3yIbTATHl JICUCHMUS
OOJTBHBIX ¢ MEeTacTa3aMHU B TI03BOHOYHHUK, OIIEPUPOBAHHBIX
C UCITOJIb30BaHUEM CTaHIAPTHHIX U MISS-MeTomuk, mpu-
IIJTA K BEIBOMY, YTO MAJIOMHBA3WBHASI XUPYPIHUS CITYKUT
METOIOM BBIOOpA IUISI TOM KaTeTOPUHU ITAIlMEeHTOB, KOTO-
pBIe B CUJIY TSDKECTH He TTOIJIEXKAT OTKPHITOMY BMEIIaTe Th-
CTBY ¢ OOJIBIIMMU TIPOIOKUTEIIBHOCTHIO 1 MHTPAoTIepa-
LIMOHHOM KpoBorioTepeii [26].

ITlanauamuenvle MarouH8a3UHbvle XupypeuveckKue eme-
wamenscmea npu 604e6om cunopome Ha (poHe MeTaCTaTH-
YeCKOTO IMOpaXXeHUs ITO3BOHKOB — BepTeOPOIUIaTHKA, KH-
¢doracTka 1 pagruodacTOTHASI A0S — TPETHi BaXKHBIN
tpenn [30]. [TyHKimoHHas BepTeOpoIIacTUKa IMpU3HaHa
3¢ GEeKTUBHBIM BMEIIIATEIECTBOM TP OCTEOIMTUICCKIX
MeTacTa3ax B TeJla T0O3BOHKOB, OCOOCHHO ITPX MHOXKECT-
BEHHOM TTOPaXXeHUM M TAaTOJIOTUYECKUX TIepeIoMax I0-
3BOHKOB, B TOM UHCJIC B COCTaBE KOMOMHUPOBAHHOTO JIe-
yenus [6]. PammouactrorHas aOiagus MeTacTa3oB
B IMO3BOHOYHUK nipemyiokeHa M. P. Goetz u coasr. (2004)
[36]. Metonuka Hanbojee 3¢hdGeKTUBHA B KOMOMHALIMKI
C BEpTEOPOIUIACTUKOM M HE HOJKHA ITPUMEHSITHCS
KaK M30JIMPOBAaHHBIN METOM JICICHUS.

H.M. Song u coaBr. (2014) pemIoXuIm HOBBII METO
mayumaTuBHOTO XJI MeTacTa3oB B MO3BOHOYHUK — MHTEP-
BEHILIMOHHOE yHayieHue orryxoiu [37]. B 30Hy BMemaTesb-
CTBa B KOHIIE OITepali IIPOBOIUTCS MHBEKIINS HECKOIb-
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KVX MIJUTIJTATPOB KOCTHOTO IIeMEHTA (BepTeOPOIIaCTHKA).
ABTOPBI METOINKH OLCHUIN e¢ 3(hGEKTUBHOCTh M 0€3-
OITACHOCTbH II0 CPaBHEHUIO C OOBIYHOM BEPTEOPOILIACTH-
KOI B X07I¢ TIPOCIIEKTUBHOTO UCCIIeNOBaHMS Ha 124 marm-
€HTaX, BbISIBUB 3HAYMTEIBHBIN perpecc 00J1eBOro CMHIpOMa
B IOCJICOTIEPAIIMOHHOM TIEpHUOJE M YBeTUUESHNE MOOWITb-
HOCTHU mauueHToB [38].

OCHOBHOE MIPOSIBJICHUE MHOKECTBEHHO MUETIOMBI —
(opMrpoBaHME MHOXECTBEHHBIX 09aroB OCTEOHCCTPYK-
MM B TUTOCKMX KOCTSIX CKeJIeTa M, B YaCTHOCTH, B TTO3BOHKAX.
OcHoBHOI1 MeTon XJI — MyHKIIMOHHAS BepTeOpO- M KU-
(domnactuka [6, 39], KoTOpask CIyXUT MaJIAaTUBHBIM
BMEIIATSILCTBOM, BBITIOJHSIEMBIM Ha (POHE TIPOBEACHMS
amplOBaHTHOM Tepanuu. [1pn BeIpaXkKeHHBIX pa3pyIIeHUSIX
TI03BOHKOB C Pa3BUTHEM HECTaOWJIBPHOCTH ITOKA3aHBI J¢-
KOMIIPECCUBHO-CTa0MIM3UPYIOIINE BMeIIaTeIbcTBa [40].
ConurapHas IJIa3MOIIUTOMA — TIepBUYHAS JIOKAJIbHAS
OITyXOJIb, TIO3TOMY OCHOBHBIM MeTOmoM XJI cIyXuT pe-
3eKIIUSI HOBOOOpa3oBaHMS. PeKoMeHmyeTcsT pamnKaabHas
WUIM KpaeBasl pe3eKIIHsI OITyXOJIr, a IIPY BHYTPUOITYXOJIe-
BOM ynajeHun Heobxoauma agbioBaHTHas JIT [39]. Ponb
XJI mpu mumpome 1o KOHIIA He OIIpeesieHa, BCICICTBHEC
BBICOKOI XMMUOIYIE€BOI YYBCTBUTEILHOCTH OITYXOJIU PSIIT
aBTOPOB JaXXe OTPUIIAIOT IEeIECOO00PA3ZHOCTh XUPYpPrude-
CKOM ITEKOMIIPECCHY TPU CAABICHUM CIMHHOTO MO3Ta
[41]. E. Harris u coasr. (2014) cunTaloT HECOOXOIMMBIM
HAYMHATH JICYCHNE C KOMOMHNPOBAHHON XMMHUOIYIeBOM
Teparyu, a oTNepaIlnio BHIITOJTHSTh JUIIb IIPW KIMHUYC-
CKOM yxyauieHuu [42].

Xopaooma OTIMYAeTCST TPAKTUIECKI TTOJTHOM HEUYBCT-
ButeabHOCTHIO K JIT 1 XT, moaToMy 0OCHOBHOI METOZ, Jie-
YeHMS B €€ cllydae — XUpyprudeckuid. M mist mepBUIHOIA,
U UIST PEHMINBHON XOPIOMBI METOIOM BBIOOpA CITYKUT
pagvKaibHas pe3ekus en bloc [42]. OcobeHHOCTh Oy~
XOJIM — CKJIOHHOCTh K YIIOPHOMY PEUUANBHUPOBAHUIO,
4acToTa KOTOPOTO JaXe MOC/e paavuKadbHOI oIlepalnu
cocTaBiisieT B cpeaHeM okoiio 40 % [43]. Texuuuecku pa-
IWKaJIbHOE YIAJICHWE OIYXOJIM BBI3bIBACT 3HAUUTEIbHBIC
TPYIHOCTH, TIO3TOMY B IUTEPAType BCTPEUAIOTCS COOOIIIe-
HHUS O BHYTPUOIIYXOJIEBOM M YyacTMUHOM peszexkuu HO,
a TaKKe O BIMSTHUM PaguKaJIbHOCTH yIAJICHUS TOJIBKO Ha
YaCTOTY JIOKAJIBHOTO PELMINBAPOBAHMSI, HO HE TIPOIOJI-
XKUTEJTbHOCTD XXW3HU [44].

Cpenut capKoM, OpakaIoIIUX ITO3BOHKH, XOHIPOCApP-
KoMa 00J1agaeT rTuCTOJIOTUMISCKIM OJTMMOPGU3MOM, NMEsT
HECKOJIBKO (POPM, OTJIMIAIOIINXCS TI0 CTETICHM 3JT0Kade-
crBeHHocTH (ot GI mo GIII). XoHopocapkoMa MaIo4dyB-
cruteabHa K JIT u XT, mo3TOMy OCHOBHOI METOJ, JIeue-
HUSA B ee ciydae — XUPYPIUIeCKUil, KaK 1 IIPH XOPIOME.
Ha mpaktmke BclieICTBUE TEXHUYECKUX TPYTHOCTEH
TIpY YIaJeHNU JaHHOTO HOBOOOPA30BaHMSI YaCTO OTPaHM-
YUBAIOTCS YACTUYHBIM yIAJICHUEM.

Ocreocapkoma 1 capkoMa FOuHra oTHOCSITCS K OITy-
XOJISIM C BBICOKOM CTeIleHbIo 31okadecTBeHHOCTH (GII).
Oo6menpuHATHI cTaHmapT XJI, IpUHSATHIN HA OCHOBAaHUH
MYJIBTULICHTPOBBIX CCIICIOBAHNIA, — paIKaIbHOE yIaJIeHIEe
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en bloc u 11 ocreocapkoMsbl [45], 1 miist capkoMbl FOmH-
ra [46], obecrieunBalolee JOCTOBEPHO JIVUIIHAI JTOKATb-
HBII KOHTPOJIb IO CPAaBHEHUIO C BHYTPUOITYXOJICBBIM ya-
nenueM. Ilo mHenmio S. Boriani m coast. (2018),
BHYTPHUOITYXOJICBOE yaaJeHNe capkKoMbl FOnHTa B KOMOM-
Hauuu ¢ agbloBanTHO# XT unum JIT naxe meHee addek-
tuBHO, YyeM JIT mnu XT Kak enuHCTBEHHBI METOI Jieue-
Hug [23].

2. JIy4eBoii meTon

B psine ciygaeB JIT MoXeT He TOIBKO AOMOMHATH XJ1
(ampIOBaHTHAS TEpaIysl), HO U IIPEAIIeCTBOBATL eMy (HEeO-
aTbIOBaHTHAS TePaITHsl) WX CITYKUTh OCHOBHBIM METOIOM
JICYCHMSI.

B nacrosiiee Bpemst JIT npuHUMOIMaIbHO NpeaCTaB-
JIeHa 3 MeTOOMKaMWU: OIMCTAHIIMOHHAS, KOHTaKTHAas
(6paxurepanus) U cucTeMHas (paTuoHyKInmIHas ). B me-
YEeHUU OITyXOJIei TO3BOHOYHMKA aKTyaJbHA TUCTAHIIM -
oHHas pammoTepamnus (external beam radiotherapy).
YCc10BHO BCe METOIBI AUCTAHIIMOHHON pammoTepanuu
MOXHO pa3IeJIUTh Ha 2 TPYMITEI: KOHBEHIIMAJIbHOE 00-
nmydyeHne (conventional irradiation); KoHpOpMHOE
(conformal irradiation) [47]. OcHOBHOE OTIIMYME KOH-
¢opmHoii JIT oT KOHBEeHUMATbHOU — CO3JaHUE TTOJS
00Iy9eHMS 3a1aHHOM (POPMBI C MUHUMAJIBHBIM BO3MCH-
CTBMEM Ha okpyxawinue TkaHu. Kondgopmuasg JIT —
COBPEMEHHBII METOM, UMEIOIINI HECKOIBKO pa3HOBHI-
HOCTEH:

* C MOIYJISIIIMEH MHTEHCUBHOCTHA MOIITHOCTH TO3BI B IH-

Hamuke (RapidArc);

* ¢ KkoHTposieM o n3oodpaxenuio (IGRT);

+ crepeorakcrueckas JIT (SRT);

* cTepeorakcrueckas paguoxupyprus (SRS);
» xopmyckyasapHas JIT (particle RT) [48].

BonpmmmHCTBO pamroorniecKux oTaeaeHnit Poccnu
MPOJOJIKAIOT MPUMEHITh KOHBeHIMoHanbHYI0 JIT [48].

B neyenvn JIHO mo3BoHOYHMKA TTOC/IEOIEPALIMIOHHYIO
JIT pekOMEHIYIOT IPUMEHSTH ITOCJIe BHYTPHOIIYXOJIEBOTO
yIAJCHMS B CIIydasiX arpeCCUBHOTO POCTa HOBOOOpa3oBa-
Husa (Enneking — 3) 1 HeBO3MOXHOCTH paanKaIbHOMI pe-
3eKIMKU en bloc TolbkKo mpu ocreobnactome [4, 23].
[1py rMTaHTOKIIETOYHOM OITyXOJIU I aHEBPU3MATUICCKOM
KOCTHOM KHMCTe OOJIydeHUEe MTOKAa3aHO TOJIBKO IPH PEIH-
IIIBe HOBOOOPA30BaHMIA, YTO OOYCIOBIICHO X PAIOIYBCT-
BUTEJIFHOCTBIO I BOBMOXHOCTBIO CApKOMAaTO3HOM TpaHC-
dopmanuu [5, 18]. IMokazanusa kK npumenenuto JIT ipu
arpecCHBHBIX TEMAHTUOMAX B IMOCJICOIIEPAIIIOHHOM IIe-
pHone: 3aIOJHEHNUE MOJIMMETHIMETAKpUIATOM MEHee
80 % ot 006111ero 06beMa reMaHTMOMBI, @ TAKXKe HaJTUYLe
OCTaTOYHOTO MapaBepTeOpaIbHOIO0 KOMIIOHEHTa HOBOO-
OpazoBaHus [15].

PamrouyBcTBUTEIBHOCTS BO MHOTOM OITpEIEIsIeT TaK-
Ky JiedeHnst 3HO nmo3BoHKoOB. [1o cBoel YyBCTBUTEb-
HOCTHU K KOHBeHIIMaIbHO# JIT 3/10KauecTBEHHBIE OITyXOJIH
TTOIPA3ICIISIIOTCS Ha 3 TPYIIIIHL:

1) BBICOKOUYBCTBUTEbHBIE (MUETOMA U TUMPOMA);
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2) YMEpEeHHO PamoOIyBCTBUTEIbHBIE (PaK MOJIOYHOM XKe-
JIe3bl, TIPOCTAThI, IMYHNKA U HEHPOIHIOKPUHHBIEC
OITyXOJIA, MEJIKOKJICTOYHBIHM paK JIETKOTO);

3) paguope3nCcTeHTHBIC (paK MOYKH, ITUTOBUIHOM Ke-
JIe3bI, TeTIATOLEIUTIOISIPHBIN paK, HEMEJIKOKJICTOUHBIC
OITyXOJIH JIETKUX U MeJIaHOMa).

ITpu mHOXecTBeHHOU Muenome JIT cuntaercs naaiu-
aTUBHBIM METOIIOM, OKa3bIBaeT NCKITIOUNTEIFHO CUMIITO-
MatndecKuii 3¢ PeKT, He BIUsS Ha BBLKUBAEMOCTD TaKNX
6o0sbHBIX [49]. [Tpu muMdome mo3BoHKOB JIT — 0OCHOBHOI
MeTon nedeHus [50].

TpagnIMOHHO CTAHIAPTOM JICUCHHST METACTAaTHUECKOM
SIUAYPATHHON KOMIIPECCUU CIIMHHOTO MO3Ta CUNTAIOCH
MMpUMeHEeHe KOPTUKOCTEPOUIOB M KOHBEHITMAJIBLHOM pa-
auoTepanuu, 4To y 50 % GOJIbHBIX IT03BOJISLIO MOIYyYUTh
KIMHAYECKH 3HAYMMOE BOCCTAHOBJICHUE MOTOPHBIX (DYHK-
muii [51]. CymectByet 2 cxeMbl HazHaueHUs JIT. KopoT-
Knit 1 umHHBINA Kype. D. Rades u coasrt. (2016) n3yunin
3 GEeKTUBHOCTh KOPOTKUX KypcoB pammotepanun (8 Ip
3a 1 ¢ppakumio; 20 Ip 3a 5 dppakuumit) n mmHABIX (30 Ip
3a 10 dpakmmii; 37,5 Ip 3a 15 ppakiinii) v MpUIIUIHA K BbI-
BOIY O COITOCTaBUMOCTH (DYHKIIMOHAIBHBIX UCXOHOB. BbI-
0op MeXny MIUHHBIM U KOPOTKUM KypcoM JIT momkeH
OCHOBBIBAaTbCSI Ha MPOTHO3€ BBIKMBACMOCTH OOJBHOTO:
IIMHHBIN KypC TTOKa3aH 00JBHBIM C TIPOTHO30M BBIKHMBA-
emoctHu 6oitee 6 mec [50].

B Hacrogmee BpeMst KoHpopMHEIE MeToabl JIT B Jie-
YeHUHW METAacTa30B B KOCTH BHITECHSIOT KOHBEHIIUO-
HanabHYI0 JIT, Tak Kak BO3MOXHOCTH KOHIICHTPAIIUN TO3BI
0o0JTydeHUs 0e3 ee yBenuueHus Ipu KoHdopmHoit JIT
B 00JIaCTH OMYXOJU CIYKUT, B TOM YHUCJIe, U CIIOCOOOM
MPEOIOJICHNST PATUOPE3NCTEHTHOCTH OmyXoiau. OgHaKo
J.H. Lee, S.H. Lee (2019) noguepKuBaioT IpenMYyIIECTBO
coBpeMeHHOM KoHBeHIMadbHOU JIT (1Mo cpaBHEHMIO
¢ KOH(GOPMHBIMI METOIaMI), OOYCIIOBIIEHHOE OoJiee KO-
POTKHM II€pUOIOM ITOATOTOBKH OOJIEHOTO, HEOOXOIUMBIM
IIJIS TUTAHUPOBaHUS 00ydeHus [52]. AnsrepHaTUBOM M30-
JIMPOBAHHOTO MPUMeEHEeHUsI cTepeoTakcnuyeckoi JIT crana
TEXHOJIOTHS CeIapalliOHHON XUPYPTUM (OIIepaliiy OT/Ie-
JICHUSI) — separation surgery, OImMcaHHasl BBIIIIE.

XopmoMa M XOHIpOCapKoMa — paglope3MCTCHTHEIS
OITyXOJIM: IJIST IOCTYDKEHMST 3HAYMMOTO KITMHUIECKOTO 3(-
¢ekra mpu agproBaHTHOMI JIT B ciIyJasix HETIOJIHOTO WA
BHYTPHOITYXOJIEBOTO yIaJeHUSI HOBOOOpa3oBaHUSI HEOO-
xoauma fo3a He meHee 60—65 Ip [53]. AHaiu3 pe3yasraToB
JledeHus 863 GOIBHBIX C XOHIPOCAPKOMOM 1 715 — ¢ XOHI-
POMOIA, TOJTyYaBIIMX ITPOTOHHYIO M KOHBEHIIMAJIBbHYIO
JIT B no3e ot 20 o 80 Ip ¢ meprogom HabmoneHus 15 mec,
MOKa3aJj, 4TO YBEIMICHUE JO3bI OOIydeHUS U IIPOTOHHAS
Tepanusl KOPPEIUPYIOT C YIYIIICHUEM BBIKHUBAeMOCTHU
MMareHToB [54].

B neuyenun octeocapkoMbl potib JIT okoHUATEAbHO
He oIpeesieHa, Tak KaK 0CTe0CapKoMa He CUMTACTCST OITy-
XOJIBIO C BBICOKOM pagovyBCTBUTENIBHOCTHIO [45]. Harpo-
THB, capkoMma FOuHTa — pagnmodyBCTBUTEIbHA, M HEKOTO-
pBIe aBTOPHI OTMEYAIOT XOPOIIIHE TOKAa3aTe I JIOKATbHOTO
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KOHTPOJIs (Y 84 % malueHTOB) IIPU UCIOJAb30BaHUU pa-
IVNOXUPYPTUN KaK €IWHCTBEHHOTO METOHA €€ JICUCHMUS
[55].

3. MeauKaMeHTO3HbIi METO/,

Cpenn cOBpeMEHHBIX Pa3HOBUIHOCTE MeIMKaMEH-
to3Hoi1 Tepanuu 3HO no3BoHouHMKA BIAEIOT X T, M-
MYHOTEPAITAIO ¥ TAPTeTHYIO TePaInIo.

XumuroTepanusi — HanooJjiee 3HAaUMMBII METOI 1, TaK
ke kak 1 JIT, moxeT monoaHsaTh XJI (HeoaabloBaHTHAs
WIN agblOBaHTHAs Tepalusi) Wi OBITh €IMHCTBEHHBIM
metonoM neuenust. I. H. Krakoff (1977) Beiaenwn 3 rpyniibt
OITyXOJIeH TT0 CTeTIeH! YyBCTBUTEILHOCTH:

1) BBICOKOYYBCTBUTEILHEIE OITYXOJIH:

— muMmpoma;

— XOPUOKapIIMHOMA;

— TeCTUKY/SIpHASI KapIIMHOMA;

— OCTpasi IPOMUEIIOINTHICCKAST JICHKEMMUST,

— HedpobiacToma;

— capkoma lOunra;

— pabpomMuocapKoMa;

2) yCIIOBHO 9yBCTBUTENbHBIE K X T:

— aIeHOKapIIMHOMA MOJIOYHOM KeJIe3Hl;

— HEXOIKKUHCKas TnMdomMa;

— OCTEeOCapKOMa;

— KapIMHOMA IIPEICTAaTeILHOM JKeIe3Hl;

— KOJIOPEKTAIBHBIN paK;

— paK MIeWKN MaTKH, paK SHIOMETPUS U paK SSMIHM-

KOB;
3) MUHIMAJIBHO 9yBCTBUTENIBHEIC K X T oImyxosu:

— Hu3Konup G epeHIMPOBAaHHBII SHIOKPUHHEBIN paK;

— 3JI0Ka4eCTBCHHASI MeJIaHOMa;

— TeMaToLCIUTIONISIpHASI KAPLIMHOMA;

— paK MOYKH;

— paK IMOIKETyIOYHOM XeJe3nl [56].

[eMoroaTnYeCcKre OMyX0au TPAAUIIMOHHO CUMTAIOT
YYBCTBUTEIBHBIMU K panroTeparu u X 1. O0si3aTeTbHbIC
KOMITOHEHTHI XT-JIedeHnsT MHOXECTBEHHON MHUETIOMBI
C MopakeHNEeM MO3BOHKOB — TTTIOKOKOPTHUKOMIHBIE TOP-
MOHBI (IEKCAMETa30H WY MPEAHU30JIOH) U IIMTOCTATUKY,
a Takke oudocoHaThl — OJIOKATOPHI PE30POLIN KOCTU
(3071eIpOHOBAsT KMCIIOTA M T. [I.), OJIOKATOPBI IIPOTEacoM
(6opTe30MM0), TMMYHOMOIYTMPYIOIIHE TIPeIapaThl U Iepe-
cagka KocTHoro mo3sra [49]. CranmaptHoOi mis B-xire-
TOYHOU HEXOMKKMHCKOMN TUMGbOMBI CIUTAETCI MMMYHO-
xumuoreparieBTndeckasg cxema R-CHOP, Bkmovaromas
HECKOJTbKO XUMHOIIPEIIapaToB (IOKCOPYOUIIH, BUHKPUCTHH,
MMOJUIUKIIAMHUI), TOPMOHAIBHBINA mpenapaT (TIpeIHn30-
JIOH) ¥ CUHTeTHYECKUI aHaJIOT MOHOKJIOHAJIbHBIX aHTH-
Tel, obmagaomux crenuduaHocTeio K CD20-antureny
B-mamdornnroB (purykcnmab) [57].

OcrteocapkoMa 1 capkoma KOWHTa 9yBCTBUTEIHHBI
K XT, 00s13aTeIbBHOMY KOMIIOHEHTY KOMOMHUPOBAHHOTO
neuenus [58]. HeoagproBanTHast XT, mormonHsemMas XUpyp-
TUIECKUM BMEIIATEILCTBOM, IMPU3HAHA CTAHIAPTOM Je-
YEeHUS OCTEOCAPKOMBI C TTOpaskeHUeM TTO3BOHKOB [7, 45].
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Hawubosee pacipocTpaHeHBI CXeMbl N3 KOMOMHAIINN aH-
TPALMKJIMHOBOTO aHTMOMOTHKA (JIOKCOPYOULIVH, afipuaMu-
IMH) 1 OUTOCTaTHKa (IIMCIUIATHH), a TAKXKe KOMOMHAITAN
YKa3aHHBIX IIPeapaToB U aHTUMEeTa0omMTa (METOTPEKCAaT)
[58]. g capkombl FOunTa XT Takske CIIy>KUT OCHOBHBIM
METOIOM JIeUeHHSI ¥ BKJIFOYaeT HabOop IIperapaToB M3 T0K-
COpyOMITMHA, BUHKPUCTHHA 1 MUKIIo(pochaMmaa, KOMOM-
HUPYEMBIX C 3TOITO3UIO0M U udochamumom [58].

B meyeHr MeTacTaTMUECKOTO TTOPaKeHMS ITO3BOHOY -
HUKa B Ka4eCTBE MOITOTHEHUS K IPYTUM METOIaM KOMOM-
HUPOBAHHOTO JieueHUs TpuMeHsieTcst X1 B cocTaBe KOM-
TIeKca MeTUKaMEHTO3HOM Teparii, BKIIOYAIOIIETO TAKXKe
MpPUMEHEHNE CTEPOMIHBIX TOPMOHOB M 0MdochoHAaTOB.
Hau6onee acppextnsaa XT mipu pake rpyau, npeacraTeiib-
HOM 3XeJIe3bl M MEJTKOKJIETOUHOM pake jerkoro [59].

OBCYXIEHHUE

AHaJM3 MHOTOYMCJICHHBIX IMyOJIMKAIIil TTO3BOJISIET
OIICHUTDH COCTOSTHHE TTPOOJIEMBI JICICHUST OITyXOJIei II03BO-
HOYHMKA Ha cerogHsmHuil neHb. A.C. Disch u coasrt.
(2020) [10] mpoBen ompoc YieHOB KpyIHeiirero B EB-
porie HeMenkoro o01iecTBa CIMHAIBHBIX XUPYproB (Ger-
man Spine Society), TIpeacTaBIsTIOInX 84 IEHTpa, TIe
OKa3BIBAIOT XMPYPTUUIECKYIO TTOMOIID MALIMEHTaM C OITy-
XOJIIMHU TTO3BOHOYHMKA. ABTOPHI BBISICHIWIIM, YTO TTOHAaB-
JIsTo1ree OOJIBIIMHCTBO XUPYPTUIECKUX BMEIIATSILCTB
(85 £ 18,7 %) HOCWIIO MA/NIMATUBHBIA XapaKTep U BbIIOJI-
HSUIOCH TIpH AucceMuHUpoBaHHBIX 3HO, 2/3 BMmemra-
TEJIbCTB OBLIM OTKPBITEIMU. B OOIBITMHCTBE yUpeKIeHUIH
MPOBOAMJIACH HEO- WJIM aIbIOBaHTHAS XMMMOTEpPAIIHs,
a B 62 13 84 crallMOHApOB CTAHIAPTHO IMPUMEHSIIA TTOCIIEe-
oIepallMOHHYI0 KOHBeHIIMOHaMbHYIO JIT 1ipu MmeTacratu-
YeCKOM ITTOpaXkKeHNH ITO3BOHOYHMKA PaaOIyBCTBUTEIIb-
aeiMu 3HO.

YuuTeIBasi MaJUTMAaTUBHBIA XapaKTep OOJBITMHCTBA
oIrepalnii IIPH OITyXOJISIX TO3BOHOYHMKA, BHEIPEHUE Ma-
JIOMHBA3UBHbIX TEXHOJIOTUI — OIMH U3 TPEHIOB Pa3BUTUS
CIMHAJIbHOM OHKOIoTHH. CIIEKTp MaJIOMHBAa3MBHBIX BME-
IIaTeJILCTB TOCTATOYHO IMMPOK, M BHIOOP KOHKPETHOMU
METOIUKU OIIPEICISIETCS XapaKTepOM MTaTOJIOTUH 1 LIEJIsI-
MU BMeIIaTeJbCTBa (JIe4eHUE OOJIM, HeCTAaOMILHOCTHU
WIN yCTpaHEHWE SIMMAYPATBHON KOMIIPECCUN CITMHHOTO
Mo3ra). HecTaOMIbHOCTh IMMO3BOHOYHHMKA, BO3HUKIIAS
Ha (poHe pa3pyIIeHUS OIMYXO0JIbI0 KOCTHBIX CTPYKTYP I10-
3BOHOYHOTO CTOJI0a, CITy>KUT ITOKA3aHUEM JUTS TTaJUTHATHB-
Horo XJI mpu pammo- M XUMUOUYBCTBUTEIbHBIX 3HO
u pacnpoctpaneHHBIX JIHO. IlepciekTuBHO BHEApEeHUE
MEePKyTaHHBIX METOANK TPAHCIICANKYIISIPHON (hMKCaIlnH,
TOTTIOTHSIEMBIX TP HEOOXOIMMOCTH BEPTEOPOTUIACTHKOIM.

VYroaneHne OIyXOJIM ITyTeM pamuKaJbHOW pe3eKIINU
en bloc MpoIoIKaeT 0CTaBaThCs «30JI0THIM CTAHIAAPTOM»
B XJI ”HBAa3MBHO PaCTYIICH OITyXOJH TTO3BOHKA, HO TIpa-
KTHKa ITOKa3bIBaeT HEBO3MOXKHOCTH TAKOTO BHITIOJTHEHUS
B OOJIBIIMHCTBE Cay4yaeB. BMeliateabCcTBO AaeT OOIbIIOE
YHCIIO TTOCIICOePAIIMOHHBIX OCIOXHEHMI, COITPOBOXKIA -
eTcsl OONBIIOKM MHTpaomepalMOHHOKW KpOBOMOTepeit
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n He naet 100 % rapaHTUM, YTO OIyXOJIb HE OYIET pELM-
IUBUPOBaTh. PalimoHanbHOE yMEHbIIeHUE paguKaIbHOCTHA
yaajieHusI HOBOOOpa3oBaHUs 3a cueT KomOuHauuu XJI
u JIT (B TOM 9uncjie ¥ COBPEMEHHBIX KOH(OPMHBIX METO-
IINK), a B psifie cIydaeB v X 1, TakKe CTAaHOBUTCSI TPEHIOM
CcIMHaIbHOI oHKoJoruu. [IpuHsaTHE pereHns 0 BHYTPU-
OITYXOJIEBOM yJaJIeHUM HOBOOOpAa30BaHUS 3HAUYMTEITBHO
pacimpseT BO3MOXKXHOCTA MUHUMAaIN3ALMK OTlepaliioH-
HOI TpaBMBI 3a CYET UCITOJIb30BAHMSI TYOYISIPHBIX CUCTEM
(YMEHBIIIEHNUE OIePallMOHHOTO AOCTYIMa), SHIOCKOMIN-
YeCKOM TeXHUKH (TTOAXO0M K IepeIHUM OTAeIaM Tell T10-
3BOHKOB), MHTEPBEHIIMOHHOTO YIAJICHMS 1 PaI0YacTOT-
HO aGISIIY OTTYXOJIH.

Bonbiioe KoanuecTBO ITyOJIMKALIMIA TOCBSIIEHO BO3-
MOXHOCTSIM cTepeotakcmyeckoii JIT, m ocobeHHO pagno-
XUPYPIUH, B KOMIUIEKCE KOMOMHUPOBAHHOTO JIEYECHUS
3HO, B TOM 4KClie U paguope3NCTEHTHLIX. TexHuueckas
BO3MOXXHOCTh (DOKYCUPOBAHMS OONBIIEH YaCTH T03bI 00-
JIY4eHHST Ha OIyXOJIM ¢ MUHUMAJbHBIM BO3IEiCTBHEM
Ha TaK1e pagruodyBCTBUTEIbLHbBIE CTPYKTYPhI, KaK CITMHHOMN
MO3I, TIpMBeJia K MOSIBJIEHUIO METOIUKHU cerapalliOHHON
xupyprum. I1pu smunypaabHONR KOMIIPECCUU OIYXOJIBIO
B ITpolIecce OTepaliiy JOCTaTOYHO CO31aTh MUHUMAJTbHBII
3a30p MEXIY MaTOJIOTUYECKOM TKaHbIO Y TBEPIOI MO3r0o-
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BOI1 000JI0YKO# (0KOJIO 2—3 MM), KOTOPOTO TOCTAaTOYHO
IUIST TIPEIOTBPALIeHNS JIyIeBOTO IMTOPAXKEHMST HEBPAJTBHBIX
CTPYKTYp NPHU aIbIOBAaHTHOM 001y4eHUU. [TpobaeMbl: He-
IIMPOKast JOCTYITHOCTh PATHMOXUPYPTUH TSI OOTBITHCT-
Ba MAIIMCHTOB, TaXe 3a PyOesKOM, BCIICICTBHE TOPOTOBU3-
HBI METOA M CJIOKHOCTEH, CBSI3aHHBIX C HEOOXOMMMOCTHIO
TUTAHMPOBAHUS ceaHca OOTyICHMSI.

SAK/TIOYEHME

Taxum 00pa3oM, BaXKHBIM BEKTOPOM Pa3BUTHS CITUHAb-
HOI OHKOJIOTMHU CTajla MUHMMAaJIN3aIrs OoIlepalliOHHON
TPaBMBEI 3a CYET IIPUMEHEHMSI KaK COBPEMEHHBIX XUPYpIriTde-
CKUX TEXHOJIOTUI, TaK M aIbIOBAHTHBIX METOIOB C YIETOM
pamro- ¥ XMMHOYYBCTBUTEIIBHOCTH Pa3IMIHBIX HOBOOOpa-
3o0BaHMil. HaydHO-TeXHUYECKUi TIporpecc 3HAYMTETBHO
pacImpriI BO3MOKHOCTH JIy4eBOM Tepalmiu, KaK IpuMep:
BHEIPSIIOTCS] KOH(OPMHBIE METOIBI OOYISHHST C BO3MOXK-
HOCTBIO KOHIICHTPAIIMU JO3bI OOIyJYeHUSI B OTPAHMYECHHOM
30HE, TTO3BOJISTIONICH MPEOI0IeTh IMPOOIEMbI paTope3 -
CTEHTHOCTH HEKOTOPBIX HOBOOOpa3oBaHmMil. KoMOMHaIms
BO3MOXXHOCTE pamoOXUPyPriui Y MAJIOMHBA3UBHOM IEKOM-
TpecCcHy TTO3BOHOYHOTO KaHajIa IIPHBeJIa K CO3MaHUIO HOBO-
TO HampaBJICHUS B JICdCHUN METACTaTUUECKON MUy PaTb-
HOW KOMITPECCUY — CEeTIaPAIIMOHHON XUPYPTUN.
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MHTPAOITEPALIMOHHBIN HEMPOOU3NOJIOTIMYECKUN
MOHUTOPUHI B XPYPIMU OITYXOJIEU TOJIOBHOT'O
MO3T'A CYITPATEHTOPUAJIBHOW JIOKAJIM3ALINU.
YACTD 1. UCCJIIEJOBAHUE JIBUTATEJIbHOM
[TPOBOJIIMOCTHU
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MOHUTOPUHI MOTOPHbIX BbI3BAHHbIX NOTEHLMANOB B XUPYPruu CynpaTeHTOPHUaNbHbIX OMyX0iel OLEeHUBAET LLeNOCTHOCTb
KOPKOBbIX [IBUraTeslbHbIX LLEHTPOB U NOLKOPKOBbIX NPOBOAALMX NyTeir. [py MexaHUYECKOM NOBPEXAEHUU U UWEMUN
JBUraTeNibHbIX HEMPOHOB NMPOUCXOANUT HAapyLEHWEe MOTOPHbIX BbI3BaHHbIX MOTEHLMANOB, NPU 3TOM CHUXKEHWUE UX aMNn-
Tyabl 6onee yem Ha 50 % CAYKUT NPEAUKTOPOM CTOMKMUX HEBPOOTUUYECKUX HAPYLIEHWI.

KapTupoBaHue Kopbl roJI0BHOTO MO3ra jaeT BO3MOXHOCTb 0OHapyXUTb QYHKLMOHANbHO 3HAYUMbIE LIEHTPbI 10 UX Pe3eK-
umu. [Ina BbIABNEHWUS OBUraTebHbIX LEHTPOB OLEHUBAKT 3(HEKT aKTUBUPYIOLLErO BAUAHMA 3NEKTPOCTUMYAALUM, ONs
BbIAB/IEHMA LLEHTPOB peyun 1 YyBCTBUTENBHOCTU — yrHeTawowero. Mo3uTUBHOE KapTUPOBaHUE NO3BONAET UCKIOUYNUTD TEX-
HUYeCKyto oWMGKy Npu nofbope Nopora 3NeKTPOCTUMYNALMM, HO TPEOYET WMPOKOI KpaHWoToMMU. HeraTuBHOe KapTupo-
BaHue 6Gonee pacnpocTpaHeHo, NO3BOAAET 060/MTUCH HEGONbILOK TpenaHaLmell Yepena, YTo CHIKAET TPaBMaTUYHOCTb
onepauumn 1 ee NPOJOMKUTENBHOCTb.

0AMH 13 MaBHbIX aKTOPOB NPU KAPTUPOBAHMM MO3ra — BLIGOP NOPOra 31eKTPOCTUMYNALMUM. [TpU MOHOMONSPHO CTUMY-
NALUM «NayKamu» UMNyAbCOB TOK cunoit 1 MA pacnpoctpaHseTcss Ha my6uHy okono 1 mm. lpu pesekuuu onyxonei
(YHKLMOHANBbHO 3HAYMMBIX 30H 6@30MaCHbBIM CYUTAIOT €€ NPeKpalieHe Npy 3HAYEHNUAX CUAbI TOKa 3—5 MA.

Mpyu KapTUPOBaHUM KOPbI MOHOMONAPHAA CTUMYNALUMA MO TOYHOCTU COMOCTABUMA C BUNONAPHOMN, HO TpebyeT MeHble
BpEMEHM A1 NOKaLMUM QYHKLMOHANBbHO 3HAYMMbIX LLEHTPOB MO3ra U pexe NPUBOANUT K BOSHUKHOBEHUIO MHTpaonepauu-
OHHbIX cynopor. KoMOUHaLMA MOHONONAPHOTO 3NEKTPOCTUMYNATOPA U acnMUpaTopa AAeT BO3MOXKHOCTb HEMpPEPbIBHO 10~
LMpPOBaTb NMPAMUAHBIV TPAKT NPU PE3EKLUM ONyX0Nu.

KnioueBble cnoBa: nHTpaonepaunoHHbIi Helipotusnonorndecknit MoHUTOpuHr, MOHM, MOTOpHble Bbi3BaHHbIE NOTEHLM-
ansl, MBI, kapTupoBaHue M03ra, onyxosb GYHKLUOHANBbHO 3HAYUMOMN 30HbI

IOna yutuposanus: [imutpues A.10., Cunkud M.B., NawbsaH B.T. WHTpaonepaunoHHblii HeWpodr3nNonornyecknii MoHu-
TOPWHT B XMPYPrun onyxonei ronoBHOro MO3ra CynpaTeHTopuanbHoi nokanusauuu. Yactb 1. Miccnepgosanue psurarens-
Holl npoBoaMmMocTU. Heitpoxupyprus 2022;24(2):105-12. DOI: 10.17650/1683-3295-2022-24-2-105-112.
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Monitoring of motor evoked potentials in surgery of supratentorial tumors estimates integrity of cortical motor centers
and subcortical pathways. Violation of motor evoked potentials takes place in mechanical injury or ischemia of motor
neurons. Decrease of amplitude of motor evoked potentials more than 50 % is predictor of permanent neurological
deficit.

Cortical mapping gives a possibility to discover eloquent brain areas before their resection. To reveal motor centers
activating stimulation is applied, to find out speech or sensory areas — the inhibiting one. Positive brain mapping allows
to exclude technical fault in selection of stimulation threshold but it demands a wide craniotomy. Negative mapping
is more widespread, gives opportunity to use tailored craniotomy that reduces surgical injury and duration of operation.
One of the most valuable factors in cortical and subcortical brain mapping is the stimulation threshold. With monopo-
lar “train” stimulation current 1 mA spreads into approximately 1 mm. The safe value of current intensity during tumor
resection in eloquent areas is 3—5 mA.

Monopolar stimulation demands less time for location of eloquent brain areas, it is as accurate as the bipolar mapping
and more rarely leads to intraoperative seizures. Combination of monopolar stimulator with aspirator gives opportuni-
ty to continuously allocate pyramidal tract in tumor resection.

Key words: intraoperative neuromonitoring, IONM, motor evoked potentials, MEP, brain mapping, tumor of eloquent
brain area

For citation: Dmitriev A.Yu., Sinkin M.V., Dashyan V.G. Intraoperative neuromonitoring in surgery of supratentorial brain
tumors. Part 1. Assessment of motor conductivity. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):105-12.

(In Russ.). DOI: 10.17650/1683-3295-2022-24-2-105-112.

BBEJIEHUWE

Pacmonoxxenne ¢GyHKIIMOHAIBHO 3HAYMMBIX IIEHTPOB
TOJIOBHOTO MO3Ta W ITOAKOPKOBBIX IPOBOISIINX ITyTSH
OIIpEIEeIISIIOT Ha 3Talle MOATOTOBKM K XHUPYPTrUIECKOMY
BMEIIATEILCTBY C TTOMOIIBIO (DYHKIIMOHATBHON MarHUT-
HO-pe3oHaHCHOI ToMorpacduu (MPT), TpaHcKpaHnaIb-
HOM MarHUTHOU CTUMYJISILIH, TIO3UTPOHHO-MUCCUOHHOM
Tomorpadpuu u Tpakrorpaduu. DTU METOIbI MOTYUVIIN
IIIPOKOE PacIIpoCcTpaHEeHNE ¢ BHEAPEHNEM HeipOHABU -
raiguu. CoBMellleHNEe aHATOMHYECKMX M300pakeHUI
¢ GyHKIIMOHAIBHBIMHA HOCUT Ha3BaHMe DYHKIIMOHAJb-
Hoit HaBurauuu [1]. Ee posib HeolleHUMa B mpenoriepa-
LIMOHHOM TJIAHMPOBAHWUY U BEITTOJTHEHUN XUPYPTAIECKO-
ro goctymna. MeTton pacInpuiI MOKa3aHUs K OIepalny
IIPY HEKOTOPHBIX OMYXOJISIX M apTePUOBECHO3HBIX Majlb-
dopmanmax [2—5].

[1aBHOE MpemATCTBUE IUIST KaYeCTBEHHOM (PYHKITNO-
HaJIbHOI HeHPOHABUTAIINHM — MHTPAOIIEPAlIMOHHOE CME-
IIeHNEe MO3ra, JOCTUTAIIee HECKOJBKIX CAHTUMETPOB
py OOJIBIINX HOBOOOPa3oBaHUsAX [6]. DTo memaeT Heak-
TyaJTbHBIMHM TAHHBIC O JIOKAAW3aIUM (DYHKIMOHAIBLHO
3HauMMBIX 30H (P33) romoBHoro Mo3ra. M3-3a HenmmHe-
HOTO XapaKTepa CABUATA MO3Ta TOJIbKO MHTPAOTIepaIliOH-
Hass MPT cnnocob6Ha oToOpa3uTh HOBOE TOYHOE PACIIOJIO-
XXeHue 3Tux LHeHTpoB [7]. Ho maxe Ha 3Tu JaHHBIC HEIb3sI
ITOJTHOCTBIO TIOJIATaThCs, TAK KaK MEXITy CKAHUPOBAaHUEM
1 BO30OHOBJICHHEM OTICpallii BO3MOXHA JaJTbHEHIIast
epedpanbHas guciokanus [8].

HMHTpaorepaimoHHOEe HEMPOGU3NOIOTHIECKOE Kap-
THPOBAHWE CUUTAIOT «30JIOTHIM CTAHIAPTOM» JIOKAJIM3a-
1 P33 TOI0BHOTO MO3Ta, K TOMY K& 3TO e TMHCTBEHHBIN
CI0co0 OIIEHKM MX PACIIOIOKEHMS B peaIbHOM BpeMEHU
[9]. 3a 80 ;er MeTom mpeTepIiesl 3HAYUTEIbHBIC YCOBEP-
IIEHCTBOBAHUSI, TEIIEPb OH ITO3BOJISIET OIIPEICIISITh PacIo-
JIOKEHHME ITBUTATENIPHBIX, YYBCTBUTEIBHBIX, 3PUTEIBHBIX
LIEHTPOB TOJIOBHOTO MO3Ta U KOHTPOJIMPOBATH MX LIEJTOCT-

HOCTb BO BpeMsl olepaluu Aaxe Bo Bpemsi Hapko3a. On-
HaKO JIOKAJIM3alMs 30H peur, KOTHUTUBHBIX (DYHKIIHIA,
BHUMAaHMS, TTAMSITH 1 KJIBKYJISIIIMHI YHCEJT TIO-TIPEXKHEMY
TpebyeT NpoOyKaeHnd mamuenTa [10].

MeTombl THTPAOIIEPAIIMOHHOTO HEHPO(hU3NOI0THYE-
CKOT0 MOHHUTOPWHTA MOXHO KJIaCCU(PUIIMPOBATH IBYMSI
criocobamu. [Ipu mepBoM — aHATOMUYECKOM, CIIOCO0e
KpUTEPUEM pa3iesieHUs CTY>KUT HallpaBJIeHUE, B KOTOPOM
pacIpoCcTpaHsIeTCd CTUMYIMPYIOIINA UMITYIbC. B aToM
CJIyJae BBIIEJISTIOT METOIMKMY TSI UCCIICIOBAHUS YyBCTBH -
TEeJIbHOTO W IBUTATEJIFHOTO IpoBeacHUs. [Ipn olieHKe
CEHCOPHOI (DYHKIIMHU pa3apaxkaioT nepudepruIecKuii oOT-
JIeJ COOTBETCTBYIOLLETO aHAIM3aToOpa, a OTBET PETUCTPU-
PYIOT ¢ KOpbI Mo3ra. [1pu mcciaenoBaHnM ABUTATEIHHOTO
MPOBEACHUSI CTUMYJIMPYIOT KOPY MO3Ta MJIN MOIKOPKOBBIC
MIPOBOISIIINE ITYTH 1 C TIOMOIIIBIO 3JIEKTPOHEUPOMHOTPa-
GUM PpETUCTPUPYIOT TaKKUE CIIPOBOLIMPOBAHHBIC MBITIIEY-
HbIE COKpAIlIEeHUsI, KOTOPbI€ Ha3bIBAlOT MOTOPHBIMU Bbl-
3BaHHBIMM noTeHIManamu (MBIT).

Btopoii — ¢pyHKUIMOHANBbHBIN, cIOCO0: MHTpaoIepa-
IMOHHBIC HEUPOPU3NOTOTUICCKIE UCCICIOBAHMUS IETISIT
Ha METOMbI JIOKAIN3ALNH (KapTUPOBaHMs) (DYHKIIMOHAIb-
HO 3HAYMMBIX IIEHTPOB MO3Ta WJIN MOIKOPKOBBIX TPAKTOB
W METOIBl MOHUTOPWHTA MX (PYHKIUH. JIBUTaTEIBHYIO
MPOBOAVMMOCTb OLIEHUBAIOT [IJ151 OOHAPYKEHUSI U TIPOBEPKU
LEJIOCTHOCTH ABUTATEIIPHBIX LICHTPOB M ITPOBOISIINX ITy-
Teii. BeinensitoT MOHUTOPUHT ¢ romoiibsio MBI 1 kaptu-
poBaHMe IBUTATEJBHON KOPHBI, KOPTHUKO-CITMHAJIBHOTO
1 KOPTUKO-0YIb0apHOTO TPAKTOB.

MOHUTOPHHI KOPTHKAJIbHBIX

MOTOPHBIX BEI3BBAHHBIX ITOTEHIIMAJIOB

JI711 TAKOTO MOHUTOPHWHTA TIPOBOISIT TPAaHCKPAHUATb-
HYI0O WM KOPKOBYIO CTUMYJISIIIUIO. B mepBoM ciydae
WCITOJIB3YIOT CKAaJIBIIOBBIC 3JEKTPOABI ((DUKCUPYIOT Ha
MSITKAX TKAHSIX TOJIOBBI), BO BTOPOM — KOPTUKAIbHBIC
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(YycTaHABIMBAIOT HA MTOBEPXHOCTH TOJIOBHOTO MO3Ta Cy0-
nmypaiabHO) [11].

CHmxenue aMmrumutyasl MBI ciry>kut rmporaoctuye-
CKUM (HaKTOPOM TMOCIEOTEPALIMOHHBIX JABUTATEIbHBIX
HapymeHuii. Heo6patumoe ymenninieHnne MBII yaie
IIPUBOIUT K CTOMKOMY HEBPOJIOTMUECKOMY Te(PULINTY, TOT-
Ia KaK oOpaTuMble HapylIIeHHWSI — K BPeMEHHBIM pac-
crpoiictBaM. [TonHoe ncuesHoBenue MBI mporHocTuue-
CKM XyXe nX cHIKeHUsI. CTOIKOe NCUe3HOBEHIE OTBETOB
OOBIYHO TIPOUCXOMUT IIPU MOBPEKICHUU ITMPAMUITHOTO
IyTH Ha IIOOKOPKOBOM YPOBHE, a CHIDKCHIE — TIPU TTopa-
>XEHUH KOPBI TIEPBUIHOTO IBUTATEIBHOTO HeHTpa. [1ame-
Hue amiumTynbel MBI mo3BosisieT xupypry BoBpeMsI ocTa-
HOBUTH PE3CKIUIO U IPEIOTBPATUTH OOJIee TSKEIbIN
nocieorepallMOHHbIN neduuut [12—15].

CHU:XeHNe aMIUITATYIBI OTBETa B AMAalla3oHE OT 25
10 50 % oT UCXOAHOrO MOJKHO HACTOPOXUTH XUpypra,
HO HE MOXET CIIY>KUTh OBOJOM IS MPEKPALLIECHUS PE3EK-
IINY OITYXOJIM, TaK KaK CYIIECTBYET BEPOSITHOCTD JIOXKHO-
ITOJIOXUTEIBHBIX PE3yJBTaTOB, BHI3BAHHBIX JaBJICHUEM
Ha CTUMYJIMPYIOIINE SJICKTPOIBI, MX UpPUTAIIAeil I cMe-
meHueM [16].

IMpwxnun magenns amruntyasl MBIT «Bce nnmm Hu-
4ero», MPakTUKYEMBIII B CHMHAJIBHOM HEWPOXUPYPTUH,
HeJIb3sT IPUMEHUTD P KpaHWAJIBHBIX onepaivsix. Hapa-
CTaHWE ABUTATEIbHBIX HAPYIIICHHUH MOCIIE XUPYPTUISCKIX
BMELLATENbCTB Yallle TPOMCXOAUT MPU CHUKEHUU aMILIv-
Tyael 6os1ee yeMm Ha 50 %. Y GOJIbIIMHCTBA OOJIBHBIX TAKHE
nUchYHKIMY TpaH3UTOpHEBIE [11].

O moBpeXIeHUN MUPAMUIHOTO ITYyTH TaKKe CBUIC-
TEJIBCTBYET BHE3AITHOE 1 HE OOBSICHUMOE IPYTUMM TIPUIM -
Hamu yBesnueHue areHTHocti MBI Gosee 10 % [13].

CoxpanHocTb ammiutya MBIT Ha ipoTskeHUM Beeit
oITepalliii TOYHO IIPOTHO3UPYET OTCYTCTBHE ITOCICOTIepa-
IIMOHHBIX IBUTATEIPHBIX HapyIIeHNi. Peakme MoTopHBIe
aucyHKIMU (TpaH3UTOpHbIE — 9 %, mocTostHHbIE — 4 %)
MOTYT OBITh OOYCJIOBJICHBI OTEKOM, KPOBOM3IUSHUSIMH,
HETIOJITHBIM MOHUTOPHUHIOM BCEX MBIIIII ¥ CHHIPOMOM 10~
MMOJTHUTEJIPHOM ITBUTATEIbHOM 30HHBI (CMHApOM SMA,
supplemental motor area). OTCyTCTBUE H3MEHEHUM
npu MBII Bo BpeMs ynanenust omnyxojieit M33 Bcemnser
B XHpypra yBEePEeHHOCTb B COXPAaHHOCTH IBUTATEIBHBIX
LIEHTPOB, YTO MOBBIIIACT PaTUKAILHOCTD oreparun [13,
16]. I1pu aroMm MBII MoryT He 3aperucTpupoBaTh pa3By-
THEe WIIEMUM TIPU MOBPEXICHUM COCYIOB, TaK KaK Ha
MHKPOYPOBHE IIPOUCXOINUT OTCPOUYCHHOE CHIDKEHHE TIep-
dysun [16].

[Ipu ymajgeHMM MeTacTa30B OKOJIO MOTOPHOM 30HBI
MMPOTHOCTUYECKY 3HAYMMBIM KPUTEPUEM TTOCICOTICpall-
OHHOTO JeUINTA CIYXKUT HeoOpaTUMOE MaJAcHUEe aM-
mwiutyasl MBI Gonee uem Ha 80 %. OGpaTuMOe CHIUXKE-
HUE BeJMYUHBI OTBETOB 0Oojiee yeM Ha 80 % 0OBIUHO
He MMPUBOAUT K CTOMKNM ITOCJICONIepallMOHHBIM HapyIIlle-
HusM. HeBpostornueckuii HCXox y TAKMX OOJIBbHBIX TAKXKE
3aBHMCHUT OT JIOKAJIM3AIIUU MeTacTa3a, HO He OT TUIIA OITy-
xonu. JIpyrue akTophl prcka — HaJIMIue IpeIoIepanm-
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OHHOTO Tape3a U MpelIecTBYIOLas ONepalu Jy4eBast
tepanus [17].

ITpu cnuilKOM BbICOKOH CUJie TOKA TpaHCKpaHUab-
Hbeie MBII MoryT akTMBMpOBaThb MOJKOPKOBbIE TPOBOASI-
LIK€e ITyTH, MUHYSI KOpY, MPUBO/IS K JIOXKHOOTPULIATEIbHBIM
pe3yabTaTaM (IOBpeKIeHe KOPBI MO3Ta OCTaeTcsl Hepac-
MTO3HAHHBIM). [IJ1s TIpe1OoTBpaIleHUsI 3TOTO YCTaHABIMBa-
10T CyOlypajibHbIA CTUMYIUPYIOLLINUI JIEKTPOL HA IBUTA-
TEJIbHYIO 30HY, XOTSl OH MOXET MelllaTb XMPYPruyeCKuM
MaHMIYJISIUMsIM. B TakoM cilyyae MOHUTOPHUHT MOTOPHOM
KODPBbI 3aMEHSIOT MEPUOANYECKUM KOPTUKAJIbHBIM KapTh-
POBaHUEM OTAEAbHBIM CTUMYJIUPYIOLIUM 30HIOM C L1IaroM
2 MM [18].

3Haunmoe cHukeHue MBII moxeT MpoucxoauThb
HE TOJIbKO M3-3a MPSIMOT0 XUPYPruYeCcKOro BO3eUCTBUS
Ha KOPKOBBIE LIEHTPbI 1 TTOAKOPKOBbIE TPOBOISIIINE MTYTH,
HO U BCJIEACTBUME MOBPEXIEHUS COCYI10B (OCOOEHHO LI€H-
TpaJIbHBIX IIeP(OPAHTOB) C (POPMUPOBAHMEM OYATOB UIIIE-
muu. Y 70 % naupeHToB OTrpaHUYeHHbIe MHMAPKTHI MO3-
ra B MOTOPHOW 30HE€ CJIyXaT HNPUYMHOU CTOMKHUX
TTOCJICOTICPAIIMOHHBIX IBUTATEIFHBIX HAPYIIICHUI C TIajIe-
Huem MBII Gosee yuem Ha 50 %. Yale Takue n3MeHeHUs
BO3HUKAIOT IIPY PEBU3MOHHBIX OITEPaIIHsIX ITOCTIe TIepeHe-
CEHHOI y4yeBoit Tepanuu. [ToaToMy Npu CHUXEHUM aM-
wiuTyasl MBI Gosiee uem Ha 50 % Hy>KHO IIPUHSITH MEPbI
10 HOpMaJIM3aluy Iep@y3und MO3Ta, BKITIOYAIOIIe OCTa-
HOBKY pe3€eK1IUH, yIaJeHUe LInaTeaei, Mppuraumio Mo3ra
TEIUIbIM pacTBOpOM PuHrepa 1 HUMOAWIIMHOM, MOBBIILIE-
Hue aprepuanbHoro nasiaeHus. Kopkossie MBI, noay-
YEHHbIE MPU MOMOILM CYOnypaIbHOTO 3JIEKTPOAA, TO3BO-
JISIIOT OOHAPYKWUTb TaKKE MILIEMUYECKUE HAPYILIEHUS JIUILIb
B71 % cny4aeB. Bugumo, y octaBiumxcs 29 % naiueHTOB
oYaru MieMun (GOpMUPYIOTCS IO3IHEe, MOoce OKOH-
yaHus MOHUTOpUHTrA. [IpruMeHeHne TpaHCKpaHUaIbHbBIX
MBII niocnie ynaneHust KOPTUKAIbHBIX 3JIEKTPOAOB MO3BO-
JISIET BECTU HEHPOMOHUTOPUHT U BO BpeMsI 3aKPbITHSI OTIe-
pallMOHHOM paHHI [19].

CHixenue amrutyasl MBI cBuneTenbcTBYeT 0 Me-
XaHUYECKOM WJIM UILIEMUYECKOM MOBPEXACHUN MOAKOP-
KOBBIX TPAKTOB, OJJHAKO BO3MOXKHbI 1 JIOXKHOIOJOXUTEIb-
HbIe pPE3YyJAbTaThl. DTO IIPOUCXOMUT IPH CMEIIeHUU
CTUMYJIMPYIOLIETO CyOMypaabHOTO JIEKTPOA, 3anaieHUun
MO3ra U 00pa3oBaHWU BO3AYIIIHOM MPOCIOMKU MEXTY Yye-
perroM 1 Mo3roM. OmHOBpeMeHHOE CHIDKEHIE TPaHCKpa-
HuaibHbix MBIT no/mkHO Bcerna HAaCTOPOXUTb XUpypra
U MOCIYXHWUTh MOBOAOM /IS BBITTOJHEHUSI MPSIMOM BJIeK-
TPOCTUMYJISILIMY 30HI0M [20—22].

Orpannuenne MmounTopuHra MBIT meTomamu siek-
TPOCTUMYJISILIMUA KOPBI 3aKJIIOYAETCS B TOM, UTO TIPU MOJI-
HOM MCYE€3HOBEHUM MOTOPHOTO OTBETA BOBMOXXHOCTb BOC-
CTAaHOBJIEHUS LEJOCTHOCTU KOPTUKO-CIHUHAJIbHOIO
TpaKTa yKe OTCYTCTBYET. DTO OTIIMYaeT MOHUTOPUHT IBH-
raTeJibHbIX MyTei OT KapTUPOBAHUS, IPU KOTOPOM TIepe
pe3eKlueil MpoBOAAT IAEKTPOCTUMYISLIMIO MOTOPHOM
®33, 9T0 MO3BOJISET NMPEIOTBPATUTH €€ HeTIPpeTHAMEPEH-
Hoe noBpexaeHue [11].
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KAPTHMPOBAHME KOPBI TOJIOBHOI'O

MOJ3TA

KapTtupoBaHme KOpsI IPOBOIAT OMHOKPATHO ITPH BHI-
0ope Mmecrta sHuUedanoromMun. [1o KIMHUYECKUM MPOSIB-
JICHUSIM €€ BIIMSTHUE B OTBET Ha 3JICKTPUUICCKYIO CTUMYJISI-
IO MOXKET OBITh AKTUBUPYIOIINM 1 YTHETAIOIIIM.

7151 ToKaIM3aliiii MOTOPHOM 30HBI TIPUMEHSIIOT HU3-
KOYACTOTHYIO CTUMYJISILIVIO, IIPUBOISIITYIO K COKPAIICHUIO
MBI, COOTBETCTBYIOIINX COMATOTOIMMIECKOMY PacIio-
JIOXEHUIO MX TPEACTAaBUTEIBCTB B KOHTpAIaTepaIbHOMN
MIPEeIIeHTPATbHOI N3BIJIMHE. DTO aKTUBHUPYIOIIEEe BIVSTHIC
CTUMYJISILIAY, ¥ €€ MOXKHO ITIPOBOIUTH BO BpeMsI HApKO3a
MPY OTCYTCTBUHU MBIIIIEYHBIX peJlaKcaHToOB [23, 24].

st oripenenieHNs IEHTPOB peYr M IyBCTBUTEIIBHOCTH
0OJIPHOI TOKEH OBITh B CO3HAHUM, IIOHMMATD 1 BBITION-
HATB 3amaHusL. B mpoliecce KapTpoBaHUS MTALIMEHT Ha3bI-
BaeT M300paxkeHMST Ha TTOOUYEPETHO ITOKA3bIBAeMbBIX Kap-
THHKAX, a B 3TO BpeMsI XUPYPT IPUKIAILIBACT CTUMYJISITOP
K pa3HBIM YIaCTKaM KOPBI. DTO YyTHETAOIIIEE ITPOSBICHUIE
CTUMYJISILIVN, KOTOPOE TIPUBOIUT K HAPYIICHUIO HOPMaJIh-
HOW MPOBOAMMOCTH CUTHAJIA 110 HeMpPOHHOI ceTu. Te 30-
HBI, IIPY BO3ICHCTBUM HAa KOTOPHIE BO3HUKAIOT PeUEBBIC
WX 9yBCTBUTEJIbHBIC HAPYIICHUS, YIaCTBYIOT B CUHTE3€
peun u gpnsiorcss D33 [23, 24].

ITo MeTomoOIOTMY TIPOBEACHYSI BBIIEIISTIOT TIO3UTUBHOE
1 HeTaTMBHOE KapTupoBaHue. [1py MO3UTUBHOM BHITION-
HSIOT IIMPOKYI0 KPAaHNOTOMUIO, 00S13aTeJIbHO BBISIBIISIIOT
d33, Trocte Yero MPOBOIAT SHIEDATOTOMMUIO IS YIATCHUS
orryxou. [Ipy TakoM Mmoaxome MOXHO OBITh YBEpEHHBIM
B IIPAaBWJIBHO ITOJ00OPAaHHOM ITOPOTE SJIEKTPOCTUMYIISIINN
W OTCYTCTBUHU TEXHWYECKOU ommOKu. [Ipm HeraTUBHOM
KapTUPOBAaHWM pa3Mep TperaHaluu OrpaHUYEH, MPEBbI-
11ast pa3MephI OITyXOJIH JIUITh Ha 3 cM. HelipocTumysaimio
IIPOBOST TOJBKO B 30HE MPEAIIOIaracMoil pe3eKIINMI MO3-
ra ¥ He CTaBAT 3a7aqy 00s13aTeIbHOTO OOHAPYKEHUSI €ro
(YHKIIMOHATBHBIX IECHTPOB. DHIIE(PATOTOMUIO BBITIOIHSI-
0T IIPH OTCYTCTBUH 3JIEKTPOrpapUIeCKNX M KITMTHIISCKUX
MMPU3HAKOB 3HAYNMBIX 30H. Takoli Imoaxon 6oiee pacipo-
CTpaHEH, TTOCKOJIbKY €T0 IIPUMEHEHHE TT03BOJISIET CHU3UTD
TPaBMAaTUIHOCTH OIIEPaIlN, JOCTUYD BBICOKOM paTlKaIb-
HOCTH XHPYPIrUYECKOTO BMEIIATEIbCTBA C XOPOIIUMU
(DYHKIIMOHATEHBIMA UCXOIaMU, HE YCTYITAIOIINMU PE3YTh-
TaTaM ITO3UTUBHOTO KapTUpoBaHU [25].

3ony ctumynsauun cuurtaoT 33 npu peructpanuu
JIBYX BOCIIPOM3BOINMBIX OTBETOB IIPH €€ TIOBTOPHOM CTH-
Mysinun. OgHaKoO He CIIeAyeT pa3mpaxkaTh Kopy OoJjiee
IIBYX pa3 Moapsiz, Bo n3dexanue cygopor [26]. ITpu xupyp-
MU ¢ HAPKO30M Y TTaIlMeHTOB C CyIOporaMu B aHaMHE3e
TpeOyeTcst 00 IblIas cujaa ToKa ISl MOoJy4eHUsI MOTOPHO-
TO OTBeTa, YeM 0e3 Hapko3a (24 1 18,5 MA COOTBETCTBEH-
HO) [27].

OrmpenenieHNe ITOPOTa CTUMYJISIIIMA — OIMH 13 OCHOB-
HBIX (DAKTOPOB, 00CCIIEUNBAIOIINI O6€30MMaCHOCTh pe3eK-
LI OMYXOJU W PaguKaJbHOCTD orepanun. CHIKeHIE
CHJIBI TOKA TIPUBOIMNT K YMEHBIIICHUIO PACCTOSHUSI, TIpU
KOTOPOM MOTYT OBITh BBISIBIICHBI (DYHKIITMOHAIbHEIE IIEH-
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TPBI, YTO YBEIMUMBACT PATUKATLHOCTD PE3EKIINH, HO YXVI-
maet (hyHKIMOHAIbHBIE ucxonbl. [1o manHeiM S.S. Prabhu
u coaBT. (2011), mpu pe3eKIIUM OITyXOJIeii, PacITOI0XEH-
HBIX B HETIOCPEICTBEHHOM OJIM30CTH K IBUTATEILHOM KO-
pe, 6e30MacHBIM CUMTACTCS ITOPOT JIEKTPOCTUMYIISIIINI
5 MA [28], ato muenmto K. Seidel n coasr. (2012), — 3 MA
[18]. CormacHo pa6ote H. Duffau (2012), ipu ymaneHuu
I GY3HBIX TIMOM TIpEeKpaliaTh pe3eKInio HeOOX0IUMO
JIWIIIB B CJTy4dae IMpsSIMOTo KOHTaKTa ¢ (PyHKIIMOHAIBHO 3HA-
YUMOIi KOPOi1, M HET HEOOXOAUMOCTH OCTaBIATh 5—10 MM
TKaHU MO3Ta BOKPYT Hee. HeBposornmyeckue HapyIIeHHS
TIpY TaKOM TaKTHKE TTOYTH BCeTa IIPEXOIsIIe, a 9acToTa
TMOCTOSIHHBIX — He TipeBbimaet 2 % [29].

Perucrpaiust KOpKOBOTO 30HIa-CTUMYJISITOPA B HABU -
TaIlMOHHOM cucTeMe oOJjierdaeT OpHEHTALIMI0 B paHeE,
yckopseT ooHapyxkeHre P33 11 mo3BosieT GUKCUPOBATH
VX KOOPIMHATHI B HABUTAIIMOHHOM crcTeMe. Ho TouHOCTB
COBMEIICHMS CHIKAETCsI TIpU HapaCcTaHWU CIBUTA MO3Ta
[28, 30]. JJOoroTHUTETEHO HEOOXOAMMO 00paIiaTh BHUMAa-
HHE Ha PEeTUCTPALIMOHHYIO OIMMOKY M HEBO3MOXHOCTD
OIICHUTH NIIyOUHY 00PO3IbI ITPU KOPTUKATBHOM CTUMYJISI-
un [31].

OCHOBHOE TIPEUMYIIECTBO IEKTPOCTUMYJISIIIUN KOPBI
TOJIOBHOTO MO3Ta — BBICOKAsI TOYHOCTh 1 CIICIIM(UIHOCTD
JAHHOTO MeTona, (DAKTUYECKH JeJIafoIIie eT0 «30J0ThIM
CTaHIIAPTOM» [UTSI BBISIBJICHUST (DYHKIIMOHATTBHO 3HAYMMBIX
KOPKOBBIX IIEHTPOB. HemocTaTok — CIIOXKHOCTD CTUMYJISI-
LMY TJIYOMHHBIX YacTei M3BWJIMH, 2 OHM COCTAaBIISIIOT 2/3
OT Bcelt TOBEPXHOCTH KOPHI TOJIOBHOTO Mo3ra [23].

M3zonmpoBaHHAsST CTUMYJISIINS KOPBI MO3Ta B IIPOIIEC-
ce pesexkunu roM P33, mpoBencHHAs 63 TTOCIIEAYIOIIe-
ro McCliefoBaHMS MMPOBOASAIINX MyTei, B 43 % ciydaeB
COMPOBOXIAETCSA HapacTaHUEM OYaroBBIX CHMIITOMOB
ocJie onepauuu, npu 3tom 21 % u3 Hux — croiikue [32].

MOHUTOPHHI' 1 KAPTUPOBAHUE

IMTOAKOPKOBDIX ITPOBOJAIINX

ITYTENA

[MoBpexxaeHNe MOIKOPKOBBIX TPAKTOB — OCHOBHAS
MIPUYMHA TOSIBJICHUS 0YaroBbIX HEBPOJOTMYECCKUX HAPY-
IeHu# nocie orepani. O6 3TOM OTHUM U3 TIEPBBIX YKa-
3anmu M.A. Naeser u coast. (1989) [33].

[MoBpexmeHne MOTKOPKOBBIX TPAKTOB — IMPUIMHA
yxyaireHus: coctosiiust B 90 % ciyuaeB. Takue Hapyiie-
HUsA Yalle oosee croiikue [26].

Ha touHOCTH OOHApPYXEHUS MPOBOISIINX ITyTEH
BJIMSTIOT ITApaMEeTPhl CTUMYJISIIINU, TIOCKOJIBKY 3aTyXaHUe
3JIEKTPUYECKOTO TOKA B TKAHW MO3Ta IIPONCXOIUT HEJTH-
HEIHO 1 3aBUCHUT OT TUIIA HEHPOCTUMYIISILINH 1 JUTUTEIIb-
HOCTH mMIyJbcoB. Hambonee sadpdekTnBHa KaTomHas
MOHOTIOJISIpHAST CTUMYJISLIMS «ITadyKaMu» U3 4—5 nMm-
MMyJbCOB ¢ 001Ieit mmTenbHOCThIo 0,5—0,7 Mc. DTO CBSI-
3aHO C JIYYIIMM TIPOHUKHOBEHHEM KaTOOHOTO TOKa
CKBO3b TKaHU. KpoMme 3Toro, MMEeHHO TaKue ImapaMeTphl
KapTHPOBAaHMS ITO3BOJISIIOT MaKCUMAaJIbHO OJIM3KO MPH-
OIM3UTHCA K TMHEHOM 3aBUCUMOCTH MEXIY CHUJION TOKa
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W PaCcCTOSTHHEM IO TIPOBOISIIINX ITyTei, YTO COOTBETCTBYET
«30JI0TOMY TIpaBUITY» Helipodusnomorun: 1 MA = 1 Mm [34].

DTO TIpeAInonoXeHue epBuIMU TToaTBepan S. Ohue
u coaBT. (2012), cpaBHUBAsI pe3yabTaTHl MOIKOPKOBOM
CTUMYJISIIIUY C TTOC/IeOTIepallMOHHO# TpakTorpadueit [35].
ABTOPHI OTIpeNeIsSIA CHITY TOKa, TP KOTOPOM ITPOMCXO-
IIJIa aKTUBAIMSI TMPaMHUIHOTO TpaKTa, IOCJIe YeTO OCTa-
HaBJIMBAJIM Pe3eKIL1I0, a TpU KOHTpoJibHOI MPT m3me-
PSUTH pacCTOSTHUE MKy KOPTUKOCITMHAJIBHBIM TPAKTOM
¥ KpaeM II0JIOCTHU yaaJaeHHo# ommyxonu. Cuia Toka 5 MA
COOTBeTCTBOBasa pacctosgHuio 5,0, 10 MA — 10,2, 15 MA —
15,3, 20 MA — 20,5 mM. TakuM o0pa3oM, BEPOSITHOCTH
00HapyKeHUS MMPAMUIHOTO ITyTH U PACCTOSIHUE 10 HETO
3aBUCHT OT CHJIBI CTUMYJIMPYIOIIETO ToKa [35].

IIpu pesexium omyxosneit, pacoIOKeHHBIX BOJIU3U
IMMPaAaMUIHOTO TPAKTa, IIPY MOHOIIOJSIPHON CTUMYIISIINN
«ITaYKaMW» UMITYJIbCOB MUHMMAJIbHAS CHJIa TOKa 5 MA,
COOTBETCTBYIOIASI PACCTOSTHUIO 5 MM, CIIYXKUT ITOTpaHNY-
HOM 715 TIpeKpallleHHsI OTlepaliii 0e3 HapacTaHUs HEBPO-
JIOTMYIECKOTO AedHIInTa. DTOT IMOoKa3aTeslh OMMHAKOB
IIJIST oTiepallnii KaK C MPOOYKIeHUEM, TaK M ¢ HApKO30M
[28, 36].

ITo marneM G. Plans u coaBt. (2017), ¢pakTop prcka
MMOSIBIICHUSI CTOMKMX HEBPOJOTUYECKUX HapyIIeHUH
IIpY KapTUPOBAHUM MUPAMHUITHOTO TPaKTa — ITOJIyJIeHUE
MBII npu cCTUMYISIIINY MUHUMAJIBHOM CHJION TOoKa 3 MA
[37]. YacToTa HEBPOJOTMUYECKUX OCIOXHEHUI MPU 3TOM
Bapbupyet ot 85 10 100 %. B Takux ciydasx HEOOXOAMMO
HEeMEICHHO OCTAHOBUTH XUPYPIUUECKIE MaHUITYIISIINN
B 9TOM 30He. OCOOEHHO BaXXHO COOMIONATh 3TO TPeOOBa-
HUE TIpM PACIIOJIOXEHUM OITYXOJHW B MeCTaX ¢ HU3KOU
IUTOTHOCTBIO TIPOBOISIIINX ITyTEH M3-3a BO3SMOXHOCTH BO3-
HUKHOBEHMS CEJICKTUBHOTO TTape3a B HEMOHUTOPUPYEMBIX
MeIax. [IpenonepallmOHHBIM ITape3 YBeIMIMBAET 9aCTO-
Ty HapacTaHMSI HEBPOJOTMICCKUX OCIOXHEHHMHI y TaKMX
OONBHBIX B 2,3 pa3a, a CTOMKMX JucPyHKUMIT — B 7,3 pa3a
[36, 37]. XapakTeprCTHUKA TMOJKOPKOBOM CTUMYJISLIMA
¢ clIoi ToKa 3 MA: YyBCTBUTEILHOCTh B OOHAPYKEHUU
KOPTHUKOCIIMHAIBHOrO Nyt — 83 %, cneun(uIHOCTh —
95 %, NON0XUTEIbHASI IPOTHOCTHYECKASI 3HAYUMOCTD —
71 %, a otpuniatensHad — 97 % [36].

Hpyroro mueHus npuaep:kuparoTcs K. Seidel 1 coaBr.
(2013) [38]. IIpoorepupoBaB 100 OOTBHBIX C TIIMOMaMM
¥ MeTacTa3aMu (B mpenenax 1 ¢cM OT MMpaMUIHOTO TpaK-
Ta), aBTOPHI OIKCAIN BO3MOKHOCTh IIPUMEHEHUS IIOpora
CTUMYJISIIAM TIPA TTOIKOPKOBOM KapTHPOBAHWU BCETO
B 1—3 MA c pa3BUTHEM CTOMKUX ABUTATSIILHBIX HapyIlle-
Hui uiib y 8 % nauueHToB. Ho Takyio CTUMYIISLINIO He-
00XOIMMO TIPOBOIUTH COBMECTHO C MOHUTOPUHTOM KOP-
KoBbIX MBII, coxpaHeHre KOTOPHBIX CBHIECTEIBCTBYET
0 COXpaHHOCTH KOPTHKO-CITMHAJBHOTO MYTH HA BCEM
MIPOTSCKEHNHU. DTO 0COOEHHO BaXKHO JIJIST UCKITIOUCHUSI €TO
WIIIEMHH BCJICICTBYEC TIOBPEXKICHUS JICHTUKYJIOCTPUAPHBIX
aprepuii. Kpome Toro, mpu Takoil mMajoi DUCTAaHLUU
IO TIMPAMUIHOTO TpaKTa HeoOXOAMMa TIIATeTbHAsl CTHU-
MYJISIUS ¢ WHTepPBAJIOM B 1 MM, 4TO yBEIMYMBAET
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Humeepayus mononoaspHoeo 30nda u acnupamopa. Hcnoavzyemes ons He-
npPepbI8HO0 KAPMUPOBAHUS KOPKOBbIX UEHMPOS U NOOKOPKOBLIX NPOBOOAUUX
nymeii 6 npoyecce pe3eKyuu Onyxoau

Integration of monopolar coagulator and aspirator. It used for continuous
mapping of cortical areas and subcortical tracts during tumor resection

MPOIOJKATEIBHOCTD OMEPAIlUM 1 YaCTO TEXHUICCKH 3a-
TPYIHEHO M3-3a OTPAaHUYECHHOTO ITPOCTPAHCTBA. YUNTHIBAST
BO3MOXKHBIC pa3INIus UMIIeAaHca TKaHEH Mo3ra BOKPYT
OITyXOJIY, aBTOPHI HE COBETYIOT MCITOIH30BaTh ITOPOT CYy0-
KOPTUKAJILHOI CTUMYIIINM MeHee 2 MA [38].

Momndukaiiis HeipOXUPYyPrUIeCKOTo acImmparopa —
€0 MHTETPaLsI ¢ MOHOIIOJISIPHBIM 30HIOM (CM. PUCYHOK),
B pe3yabTaTe KOTOPOI Ha €ro M30JIMPOBAHHBIN KOHUNUK
MOmaeTCs IJEKTPUISCKUN CTUMYJ, IIPUBOIAUT K TOMY,
YTO aCIIUPaATOpP CTAHOBUTCS MOHOIIOISIPHBIM CTUMYJISITO-
pom. Takast TpaHchopMaIus ITO3BOJISIET COBMEIIATh MO-
HUTOPUHT TTyOMHBI PACITOIOXEHMSI KOPTUKO-CITMHATILHO-
ro TpakTa ¢ OOTHOBPEMCHHBIM yHaJeHHEM OITYXOJIH,
YTO 3HAYUTEIHHO OOJIETYaeT M YCKOPSIET OCHOBHOM 3TalT
orepaumu [39].

Takum ke 06pa3oM MOXHO MOAMPUUMPOBATH YIb-
Tpa3BYKOBOW JIE3MHTErpaTop. AKTHBAIIMS YCTPOMCTBA
MPUBOAUT K HE3HAYNTEILHOMY YBEIMUCHHIO CHJIBI TOKA
(Ha 5—7 %), 4yTO He HapylIaeT METOAOJOIUI0 CYOKOPTH-
KaJIbHOrO MOHUTOpUHTA [40].

CPABHEHUE BUIIOJIIPHOM

1 MOHOIIOJIIPHOU

SDJIEKTPOCTUMYJISALII

KaptupoBaHne KOpel TOJJOBHOTO MO3Ta MOXHO BBI-
MOJHATh OM- WJIM MOHOIIOJISIDHBIM CTUMYJIHPYIOIINM
a5eKTponoM. [1pu MCImoabp30BaHUM OUITOISIPHOTO 3JICK-
TPOCTUMYJISITOPA OOBIYHO MPUMEHSIOT TOK C YaCTOTOMU
50 Iix, cumoit 1—20 MA, ITUTETHLHOCTBIO OAHOTO CTUMYJIa —
1 Mc, MaKCMMaJTbHBIM BpeMeHeM cTuMyJisiimu — 10 ¢, ipu
9TOM PACCTOSTHHE MEXIY OpaHIIaMU 3JIeKTpoaa — 5 MM.
[Tpy MOHOITOISAPHOM CTUMYIISILIMU UCTIONB3YIOT TOK C Ya-
croroii 500 Iix, cumoit 1—20 MA ¥ TPOJOIKUTETBHOCTHIO
Bcero 50 mc. Cmra ToKa 3aBHCHUT OT BUIA aHECTE3WMU.
Ipu onepaiysax ¢ HAPKO30M IIPUMEHSIOT TOK 6—18 MA, TIpr
orepaLusx, Korja naiuueHT B co3HaHuu, — 2—6 MA. burno-
JISIpHAST CTUMYJISIIIUS O0Jiee TOKaIbHAsI, HO Yallle BHI3HIBa-
eT cymoporu. [Ipy MOHOITOISIPHOM CTUMYJISIIIUNA MOXHO
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JIOLIMPOBAThH IIPOBOISIINE ITYTH Ha OOJIBIIIEM PACCTOSHUM,
HO 3TO TpeOyeT u OosblIeli Cuibl ToKa. M3-3a orpaHuyeH-
HBIX pa3MepoB 00JIACTU UCCIICIOBAHMS OUITOISIpHAS CTH-
MYJISILIHST TpeOyeT OOJIBIIET0 BpeMEeHHU IS JIOKATU3aINy
¢$yHKLIMOHAILHOI 30HHI [18, 41, 42].

BbumnossipHas MogKopKOBask CTUMYJISIIIUS MOXKET OBITh
MeHee TOTHOI, YeM MOHomosipHast. [IprmarHa B HeroMo-
TeHHOCTHM TOKa 3a IIpemesiaMyd OpaHIIeid OUITOISIPHOTO
snekTpona. ToK mpy MOHOMOJISIPHON CTUMYJISIIIUM pac-
IIPOCTPAHSIETCSI OMMHAKOBO BO BCE CTOPOHBI, BXOMIS B HEMi-
POH TIepIICHANKYISIPHO aKCOHY, UTO JeIaeT CTUMYJISIITIIO
oonee apdexTrBHOI [38].

BricokouacToTHast MOHOTIONISIPHAS] CTUMYJISIIIHS, HE-
CMOTPSI Ha GOJIBILYIO CIITY TOKa, 3a CYeT 50JIee KOPOTKOIL
MIPONOKUTEITLHOCTH CTUMYJIOB peke IIPUBOIUT K pa3BH-
THIO MHTPAOIIePAIMOHHEIX cynopor. [ToaTomy ee mpume-
HEHUE I1eJIeCO00pa3Ho MpY HAJTMINY B aHAMHE3¢ SITIIICTI-
TUYECKUX IIPHCTYIIOB, OCOOEHHO IIpU ONepammsx
B co3HaHuu [43].

ITo manabM A.B. KoceippkoBoii u coaBr. (2020), pe-
3YJIBTaThl MOHO- 1 OUIIOJIIPHON ITOIKOPKOBOM CTUMYJISI-
IUY He pa3IMJaloTCcs 0 IOPOTOBOIl CHIe TOKA, YacTOTe
TOJIOKUTEIFHBIX MOTOPHBIX OTBETOB M KOJIMYECTBY BOBJIC-
KaeMBIX B OTBET MBIIIICYHBIX TPYIIT. YMCIIO IBUTATETbHBIX
OTBETOB 3aBUCHT OT CHJIBI TOKA TTpY 000MX MeTonax [44].

JOoTTOTHUTEIPHOE TIPEUMYIIECTBO BHICOKOYACTOTHOM
MOHOTIOJISIPHOM CTUMYJISIIIUH: C €€ TIOMOIIIBIO BO3MOXKHO
ITOJTyYUTh MOTOPHBIE OTBETHI IIPH O0JIee TITyOO0KOit cTere-
HU MeIMKaMEeHTO3HOM cemaunu [45].

SAK/IIOYEHHME
MOHUTOPHAHT MOTOPHBIX BBI3BAHHBIX MOTEHLIMAJIOB
ITO3BOJISIET OLIEHUTh COXPAaHHOCTh MOTOPHOM KOPBI U IIPO-

0630p numepamypel

BOAAIIMX MyTeid. [TageHne aMIuIMTyIbl MOTOPHBIX BBI3BAH-
HBIX ITOTEHMAJIOB 00J1ee yeM Ha 50 % ciyXuT akTopoM
PUCKa TOSIBJIEHUSI OYaroBbIX HEBPOJOIMYECKHUX HApYILIe-
HUI TTOCJIE OTTepaLvy U IIPEIUKTOPOM CTOMKUX HEBPOJIO-
rM4YecKUX HapylueHnii. PanHee oOHapyXeHMe CHIKEHUS
MOTOPHBIX BBI3BAHHBIX IMOTEHIMAJIOB C HEMEMIEHHON
OCTAaHOBKOM XUPYPrUueCKUX MaHUITYJISILIAI B 3TOM 30HE,
MppUTaLeii MO3Ta TEIJIBIM COJIEBBIM PACTBOPOM M TTOBBI-
LIEHUEM apTEPUAIBHOIO JABJIIEHUS JAIOT BO3MOXHOCTh
B PSIIE CIy9aeB MPENOTBPATUTH ITOSIBJIEHE HEBPOJIOTNYE-
CKOTO JeULInTA.

KopkoBoe 1 MoJKOpKOBOE KapTUPOBAHME TTO3BOJISTIOT
OOHApYKNTh IBUTATEIbHBIN LIEHTP U MTMPAMULHBINA ITYTh
JIO0 HayaJla UX pe3eKIMH, YTO AAeT BO3MOKHOCTD Ipeao-
TBPATUTh AECTPYKLINIO (PYHKIMOHAIBHO 3HAYMMBIX Y4aCT-
KOB Mo3Ta. [TOCKOJIBKY CyOKOPTHUKAJIbHAS CTUMYJISLIAS
HE CITOCOOHA OTPEAEIUTh TOBPEXIEHNE KOPBI, €€ KOMOM-
HUPYIOT C KOPKOBOM 3JIEKTPOCTUMYIISILIMEN.

KopkoBoe 1 MogKOpKOBO€E KapTUPOBAHME MTOBBIIIAIOT
YBEPEHHOCTD XMPYypra Mpyu MaHUITYJISILIASIX BO3JIE MOTOP-
HO KOpHI 1 TMpamMuaHoro mytr. OnpeneneHne 6e3omac-
HOT'O paCCTOSTHUS 0 HUAX B 3—5 MM C ITOMOILLBIO TIOCTOSTHHOM
MOHOITOJISIPHOM CTUMYJISILIAY TTOBBIIIAET PaguKaIbHOCTD
pPE3EKILIMN TIPU HE3HAYUTEIHHOM PUCKE CTOMKMX IBHUIa-
TEJbHBIX HAPYLIEHU TTOCIIE OITEPaLIMU.

W3-3a pacripocTpaHeHnst TOKA BO BCE CTOPOHBI OT 30H-
J1a MOHOTIOJISIPHAST CTUMYJISILIVSI TIPOMCXOAUT OBICTpee OU-
MOJIIPHOM, HE YCTyIaeT €if B TOYHOCTU, a BCIEICTBUE
OOJIBIIIEI YACTOTHI TOKA pexXe MPUBOIUT K BO3SHUKHOBE-
HUIO MHTPAOIIEPALIMOHHBIX Cyqopor. MIHTerpauust MOHO-
TOJISIPHOTO 3JIEKTPOCTUMYJIAITOPA B XUPYPTrUYECKHIA aCIi-
paTop IMO3BOJISIET BBHITIOJHATH HEMPEPHIBHYIO JIOKALIAIO
MUPAMUIHOTO MYTH B IIPOLIECCE PE3EKIIMU OITYXOJIH.
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Mpu MWEeMUYECKOM MHCYNbTE COCTOAHME Liepe6panbHOro KonnaTepanbHoro KpOBOTOKA — OAMH U3 KiloYeBbIX (haKTOpOB,
onpegensoWnx ucxop 3abonesanus. IurutanbHy cy6TPaKLMOHHYIO aHIMOrpatuio NPUHATO CYUTATh «30J10TbIM CTaH-
LapTOM» OLEHKM LiepebpanbHOro KonnarepanbHoOro KpoBoToka. OfHaKo KoMNbloTepHO-ToMorpatuyeckas aHruorpadus —
Haubonee pacnpocTpaHeHHbI MeTOf, XapaKTepU3YIOLWNIACA BbICOKOI CTENEHbID COMACOBAHHOCTU C AUTUTANbHOI Cy6-
TPaKLUMOHHOW aHrmorpacueil. B HacToslee BpeMs NpeAcTaBie€HO HECKONbKO WKan BU3YanbHOW OLEHKU CTEMEHM
pa3BUTOCTY LiepebpanbHOro KofnaTepanbHOro KPOBOTOKA Ha M306PaXEHUAX KOMMbIOTEPHO-TOMOrpathYECKOit aHrorpa-
tuu. Wkanel onucebiBatoT Kak 6acceitH MHCYbT-CBA3aHHOI LlepebpanbHoil apTepum B LENOM, Tak U NOAPOBHO OTAENbHbIE
XapaKTepusylolue ero pasnnyHslie 061actu. HeogHOKpPaTHO NoKasaHa CBA3b 6anbHOM OLEHKM C TAKECTbIO HEBPONOTH-
Yeckoro feduumTa, a Takke obbeMom LiepebpanbHoi uwemun. OfHAKO eAMHOTO MHEHUSA 0 Hanbonee HaJEXHOM MeToe
onucaHus LuepebpanbHOro KonjatepanbHOro €Tatyca 4o CUX MOp He CNOXMUAOCh. [IpMMEHeHNe COBPEMEHHbIX METOJ0B
06paboTKU MEAULMHCKUX N300paXeHNit U UCKYCCTBEHHOTO MHTENJIEKTA NO3BOIUIIO CAENATh 3HAYUTENbHBII War B CTOPO-
Hy aBTOMaTM3aLMm1 OLEHKM KONIaTepaibHOTO CTaTyca, HECOMHEHHbIE MPENMYLLECTBA KOTOPOIi — BbICOKAsA CKOPOCTb BblYM-
C/IEHWA U HEMOJBEPKEHHOCTb CYOBLEKTUBHOMY MHEHMI0. HecMOTps Ha TO 4TO UCCNefoBaHUsA B AAHHOM HampaBneHUu
HEMHOTOYMCNEHHbI, BHELPEHUE aBTOMATU3NPOBAHHbIX PELIEHNII B TPAKTUKY YXKe NOKa3ano cBot 3heKTUBHOCTb. B pam-
Kax [aHHOro 0630pa pacCMOTPEHbI WKanbl ANA PYYHON OLEHKM LiepeGpanbHOro KoMNaTepanbHOro CTartyca, NpuBefeHsl
noKasaTenu UX HafleXHOCTH, @ TaKIKe ONMUCaHbl COBPEMEHHbIE HAaNpaBeHNs pelleHns 3afa4 aBTOMAaTU3MPOBAHHOI OLeH-
KW COCTOSHMSA KoAnaTepaneii npu NWeMUYecKoM UHCYNbTE.

KnioueBble cnoBa: LepebpanbHbiil KonnaTepabHblil CTATyC, UWEMUYECKUIA UHCYNLT, KOMNbIOTEPHO-TOMOrpaduyeckas
aHrnorpagus, NenToMeHuHreanbHble apTepum, UCKYCCTBEHHbI UHTENNEKT

Ina uutupoBanua: Jonotosa [1.[., BnarocknoHoBa E.P., PamazaHoB I.P. u ap. OueHka LuepebpanbHOro KonnatepanbHoro
CTaTyca o aHHbIM KOMMNbIOTEPHO-TOMOrpadUUecKoii aHrMorpadum npu UIWEMUYECKOM UHCYbTE: 0630p METOZ0B PY4HON
1 aBTOMATU3UPOBaHHOI oLeHKH. Helipoxupyprus 2022;24(2):113-21. DOI: 10.17650/1683-3295-2022-24-2-113-121.
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In ischemic stroke, the condition of cerebral collateral circulation is one of the key factors determining the outcome.
Digital subtraction angiography is considered the gold standard of evaluation of cerebral collateral circulation. How-
ever, computed tomography angiography is the most widely used method characterized by high level of conformity with
subtraction angiography. Currently, several scales of visual evaluation of collateral circulation development in images
obtained by computed tomography angiography are used. The scales describe the territory of stroke-associated cerebral
artery, as well as details of various areas of the territory. The association between the score and severity of neurological
deficit and volume of cerebral ischemia was demonstrated in numerous studies. However, consensus on the most reli-
able method of description of cerebral collateral status has not been reached. Use of modern methods of processing of
medical images and artificial intelligence allowed to make a significant step towards automatization of collateral status
evaluation with such benefits as high processing speed and resistance to subjective opinion. Despite low number of
studies on this subject, implementation of automated solutions has already showed its effectiveness. In this review,
scales for manual evaluation of cerebral collateral status are considered, their reliability is described, and current ap-
proaches to automated evaluation of collateral circulation in ischemic stroke are presented.

Key words: cerebral collateral status, ischemic stroke, computed tomography angiography, leptomeningeal arteries,
artificial intelligence
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BBEJIEHUWE

CoracHO OonyOJMKOBAaHHBIM TAHHBIM Pa3IAIHBIX
cTpaH, nmemmdeckuit mHCyIsT (M) mo cux mop ocraeTcst
OIIHO¥ M3 OCHOBHBIX TPUIMH CMEPTHOCTU Y MHBAJIMIN3a-
muu HacejdeHud [1, 2]. @akTophl, BIUSIONINE HA MCXO/,
3a00JIeBaHNsI, BO MHOTOM OIIPEIEJICHBI, 1 BaXXHOCTH
HX y4eTa IIpH BHIOOPE TAaKTUKHU BEIACHMS IMAllieHTa HEOI -
HOKPATHO MOMYEPKMBAJIaCh B KIIMHUICCKIX PEKOMEHIa-
X 1 pykoBoacTBax [3—5]. K takum pakTopamM OTHOCAT:
BpeMsI OT MOMEHTA ITOSIBJICHUSI CUMITTOMOB 3a00JIEBaHMS
IO TIOCTYIUICHHS B CTAIIMOHAD; HAIMYKE COITYTCTBYIOIICH
ITaTOJIOTVH; ICXOIHAS CTETICHD TSLKECTH HEBPOJIOTUIECKO-
ro nedunmra u ap. I3 mpu3HaKoB, BBISBISIEMBIX C I1O-
MOIIBIO PATMOIOTHYECKUX METOIOB UCCIeAOBAHMSI, O0SI-
3aTeJIbHO YYMTHIBAIOT HAIMYME MPSIMBIX M KOCBEHHBIX
cuneTesbeTB UM Ha HATMBHOM KOMITBIOTEPHOM TOMOTPa-
¢um (KT); BEIIONHSIOT OIICHKY 00beMa ITOPaXKeHMS I10
mkane ASPECTS (Alberta Stroke Program Early CT score —
mKaja oneHKr paHHnX KT-Tpr3HaKoB UIIEeMUYECKOTO
WHCYJIbTa TOJIOBHOT'O MO3Ta); MCKITIOYAIOT OKKITIO3UIO MH-
CYJIBT-CBSI3aHHOM apTepuy MPU ITOMOIIN KOMITBIOTePHO-
ToMorpacdndeckoii anrnorpacpum (KTA).

OnuH U3 IIPU3HAKOB, OIIPEIEIISTIONINX UCXOI 3a00IeBa-
HUS 1 9O GEKTUBHOCTD JICUCHMS, — CTeTICHb Pa3BUTOCTHU
LepeOpaIbHbIX KOJIaTepaIbHBIX COCYIOB B 00J1aCTH TIOpa-
xeHus [6]. B paHee orny0aMKOBaHHBIX MCCIEIOBAHMSIX HE-
OIHOKPATHO ITOKA3aHO, YTO HAJIMYKME XOPOIIO Pa3BUTHIX
LepeOpaTbHbIX KOJUIaTepasieil KOppepyeT ¢ JIYJIIM MC-
xonoM 3abosieBaHus [7, 8]. KpoMe Toro, crereHb BEIpakeH-
HOCTH ILIepeOpaTbHBIX KOJUTATepaIei CITy>KUT TIPEIUKTOPOM
WTOrOBOTO 00BhEeMa UIIIEMIH BHE 3aBUCMMOCTH OT TOTO, ObLIa
JI TIpOBeNieHa perepdy3noHHas Teparus Win HeT [9].

«30JI0TBIM CTAHIAPTOM» OIIpEACIICHUS LIepeOpaTbHO-
TO KOJIIaTepaJIbHOIO CTaTyCa IIPUHSITO CIYNTATh TUTUTAIb-
HyI0 cyoTpakimoHHyo anruorpadumo (ICA). OmHako
IaHHAs Ipolieaypa o0JIagaeT TAKUMH BaXKHBIMU HETOCTAT-
KaMM, KaK MTHBa3MBHOCTh 1 BBICOKAsI CTOMMOCTB UCCIICIO-
BaHusi. B To ke Bpemsi, KTA xapaktepu3syercsi BHICOKOM
crerneHbio cornacoBanHoctu ¢ JACA (6osnee 90 %), npu
9TOM, He SIBJISIeTCS] MHBA3WBHOM TIPOILIEAYPOI, 1 €€ TIPOBE-
JIEHWE COMPSKEHO C MEHbBIIEH JTydyeBoli Harpy3koii. Mar-
HUTHO-PEe30HAHCHAsI aHTHOTpadus TpedyeT OOJIbIIe Bpe-
MEHU 1 JUINTEJTbHOM HeTIOABIDKHOCTH TTAIIMEHTA BO BPEMST
uccaenoBanusi. Takum obpaszom, KTA MOXHO cuMTaTh
HaunboJIee TepCIeKTUBHON MOIATbHOCTRIO OLICHKH IIepe-
OpaJIBHOTO KOJUTATePaJIbHOTO CTATyca IO PSALY IIPUYNH:

1) mO3BOJISIET BU3YaIU3MUPOBATh COCYIIBI B BEICOKOM ITPO-
CTPaHCTBEHHOM pa3pellicHNN;

2) MMPOKO pacIpoCTpaHeHa B CBSI3M CO 3HAYUTEIBbHOMN
CTETICHBIO OCHAIIICHHOCTY MEAUIIMHCKIX YIPEKICHMIA
KT,

3) npoteaypa HEMPOOODKUTEIbHA U IIPAaKTUIECKU HE
YBEIMUMBACT ITPOMEXYTOK BpEMEHM 0 HavyaJia peBac-
KYJISIPU3NPYIONTNX BMEIIATESIBCTB.

PazmmyHbIMI aBTOPCKMMM KOJIJIEKTHUBAMU TTPEIIIOKE -
HO HECKOJIbKO KauyeCTBEHHBIX M MOJIYKOJINIECTBEHHBIX
IIIKAaJI OLICHKU IIepeOpallbHBIX KoJUIaTepaieii Ha n3o0pa-
xeHmsax KTA, a Takke mpoBeAeHbI UCCIIeTOBaHMSI, TIOCBSI-
ILIEHHbIE aHAJIU3Y UX HAIEXKHOCTU U MEXIKCIIEPTHOM CO-
rracoBaHHOCTH. Kpome Toro, B mocieaHee BpeMsl CTald
MOSIBIISITBCS TIPOTPAaMMBbl aBTOMAaTU3WPOBAaHHON OIIEHKU
epedpaIbHOIO KOJUIATePaIbHOTO CTaTyCca, YTO OOYCIOB-
JICHO CTPEMUTETbHBIM Pa3BUTHEM METOIOB aHAJIM3a Me-
OIUIIMHCKUX M300pakeHUI M MUMPOBBIX TEXHOJIOTHUA.
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B paMkax maHHOI CTaTbM paccMaTPUBAIOTCS OCHOBHEIE
IIKAJIBI OLIEHKU 1IepeOpaTbHOTO KOJUIATePaTbHOTO CTaTy-
ca, 00CYKIaloTcsI MX 0COOCHHOCTH 1 BO3SMOXHOCTH, a TaK-
XK€ TeKYIIre pa3paboTKA B 00JIaCTH aBTOMATU3MPOBAHHOM
OLICHKMU.

PYYHAA OLUEHKA LIEPEGPAJIbHBIX

KOJUTATEPAJIEM T1O IIKAJIAM

B Hacrosmiee Bpems ImpeacTaBieHO He MeHee 8 TITKar
BU3YaJIbHOI OIIEHKM COCTOSHHS IepeOpaibHOTO KOJI-
JIaTepajbHOTO cTaryca mo faHHbIM KTA, uncio rpagaimii
B KOTOpBIX BapbupyeT oT 2 no 20. Hanbonee panHue
HCCIIeIOBAaHUS IIPEIITOJIarajyd NCTIOIb30BaHNE NCXOTHBIX
KTA-u3o6paxennii (CTA-SI—-CT-angiography source
image) 6e3 KaKoi-JIM00 JOTIOTHUTETbHON KOMITHIOTEPHOM
00padOTKM, OJHAKO B ITOCCAYIOIIEM B CBSI3M C YBEIMUC-
HueM (yHkumnoHana padbouux craHumii KT cranu vaiie
HCTIOJTb30BaTh MYJIBTUITIaHApHEIE peKOHCTpYKInK (MPR,
multiplanar reconstruction) 1 IpoOeKLINIO MaKCUMaIbHOI
nHTeHcuBHOCTH (MIP, maximum intensity projection).
IMompo0OHOe ommcaHue KA MPEACTABICHO Iajee B ITO-
PSIKe YBEIWYCHMS 9HCIa Tpagalivii B HUX.

bunapnsie mkaust P. Schramm u J.C. Tan

BriepBrie OuHapHasl 1IKaja OLIEHKU LHepeOpalibHbIX
Koyutatepaneit mpemnoxeHna P. Schramm u coasrt. (2002)
[8]. MIpu ananmmze CTA-SI nepedbpanbHble KouiaTepain
BOKPYT 00JIACTH TTOPaXKEHMST XapaKTepH30BaJIk KaK XOPO-
o mim cabo passuteie (Good/Poor). I1pu aTOM Ha He-
6onb1I0ii BeiOOpKe n3 20 maumeHnToB ¢ MU mokasaHo,
YTO HaJW4YMe epeOpaIbHBIX KOoJUIaTepajeii CIyKuT Ipe-
IUKTOPOM OJIarOIIPHUSITHOTO MCXO0Ia 3a00JieBaHMS U He-
00J1b1I0r0 00BEMA ULLIEMUH.

Jannag mkana owuta mpumenena J.C. Tan u coaBT.
(2007) mtst OIIEHKM KOJUTaTepaIbHOTO cTaTyca y 55 mamu-
enToB 110 1aHHbIM KTA Ha akcuanbHbIX cpe3ax 1 Ha MPR,
HO 0€e3 MCTIOIb30BaHUSI IMPOSKIINA MaKCUMaJTbHOM MHTEH-
cuBHOCTH [9]. 3HAYMMOM KOPPEJISIINN C UTOTOBBIM 00BE-
MOM IIepeOpabHOI UIleMUn He ycTaHoBiIeHO. CaenaH
BBIBOJ, O IIPEAITOYTUTEIIHHOM MCITOIb30BaHNH TPOSKIITNU
MaKCHUMaJIbHOM MHTEHCUBHOCTH M 00Jjiee pacIIMpeHHOU
IIKAJIBI, KOTOpast OyIeT pacCMOTpeHa Jajee.

3-0ambabie mkanast M. Knauth u F. Miteff

OnHa 13 NePBbIX NPEIJIOXEHHBIX 1K — 3-6a/libHast
mkana M. Knauth u coast. (1997), B koTOpOit Ha OCHOBE
aHa/IM3a UCXOAHBIX M300paxKeHUM U 3-MepHOM PEKOH-
CTPYKLIMU IIPEAITIoIaraucs BbIOOp OJHOM U3 CJeIYIOLINX
KaTeropuii: good — eCTb 3aMoJIHEHIE BETBEI CpeHel MO3-
rosoii aprepuu (CMA) B cuinbBueBol 6opo3se (s. Sylvii);
moderate — KoJutaTepajii BUIHBI, HO He B s. Sy/vii; ab-
sent — apTepuu IOCJIe MeCTa OKKIIO3UM He BUIHBI [10].
YcraHOB/IEHA BBICOKAsI CTEIEHb MEXAKCIIEPTHOM coria-
COBaHHOCTH /IS JaHHOM 1iKasbl (88 %), a Takke Koppe-
JISILUSI CO CTEMEHBIO TSKECTU HEBPOJIOIMYECKOTo Aedu-
uuTa noce jeyeHus (r = 0,46) [11].
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Wcnonb3oBaHue MPOEKUMU MaKCUMaJIbHOU MHTEH-
CHBHOCTH 1 IpyTHe 3 BapraHTa OIMMCaHUS IepeOpaTbHOTO
KOJUTaTepabHOTO cTaryca npeaioxeHsl FE. Miteff m coaBr.
(2009) [12]. Hamuuaue cocymoB B 6acceitie CMA KaxXmoro
n3 92 TMaMEeHTOB XapaKTepHU30BaJIOCh C TTOMOIIBIO psIa
KaTeropuii: poor — 00eTHEHHBIII KPOBOTOK, BUIMMBbIN
TOJIBKO B IIOBEPXHOCTHBIX apTepusix; moderate — yMepeH-
HBII KPOBOTOK, BUIMMBIM B MOBEPXHOCTHBIX apTEPUIX
M B cocynax s. Sylvii; good — XopoImii KpOBOTOK C HAITOJ-
HEHHEM cocyJia cpasy Iocje MecTa oKKito3un. [TokazaHo,
YTO CTENEHb HEBPOJOTMUYECKOTO AehULMTa, OLIEHEHHAs
npu nomornu 1mkamel NIHSS (National Institutes of
Health Stroke Scale — HaumoHanbHbBIe MTHCTUTYTBI 31pa-
BooxpaHeHus CIIIA), u creneHb BEIPaXKEHHOCTH IIEpe-
OpaJIbHBIX KOJIIaTepaieil CITy>KaT He3aBUCHMBIMU TIPEINK-
TOpaMu Xopoiero GyHKIMOHaIbHOro ucxona (0—2 6amia
no MmomuduULIMpPOoBaHHON mKajne PaakuHa, mRS) crrycts
3 mec rtocsie MN. TIpu mocTpoeHnM peniaionero npaBuia
Ha OCHOBE JIOTUCTUIECKOI perpeccruy aBTOPHI MCTIOIB30-
BaJii OMHAPHYIO pa30MBKY, 00beAMHUB BapUaHTHI C 00e/ -
HEHHBIM ¥ YMEPEHHBIM KPOBOTOKOM, 1 TTOKA3aJI, YTO OHA
XapaKTepu3yeTcs 00JIbIIei Mepoil MEXKIKCIICPTHOM COoTJIa-
COBaHHOCTH, YeM 3-0ajuthHasI ImKaja. TeM He MeHee, OHa
BOIILIA B JIUTepaTypy oA Ha3BaHMeM IIKaibl Miteff 1 B 1o-
CIIeIYIONIEM ITPUMEHSUTACH B IPYTUX UCCICIOBAHMSIX.

4-6ammbHaa mkaaa J.C. Tan

B xauecTBe anbrepHaTUBLI OMHApHOM mKaikl J.C. Tan
1 COABT. MPEIJIOXMWIN UCTIONb30BaTh 1iKaty J.J. Kim u co-
aBT. (2004) [13], ncxomHo IIpeaHA3HAYCHHYIO IUISI aHAJTA3a
n3oopaxennit JJICA u Bkmouaronyio 4 rpagauun: 0 — or-
CYTCTBHE KoJIIaTepajieii; 1 — KoJaTepaiy IpeICcTaBIeHBI
MeHee 4yeM Ha 50 % TeppuTOpuu MOPaXXeHHOro dacceiHa;
2 — KoJuiaTepalu 3amojHsoT 6onee 50 % Teppuropun
TTOpaXkeHHOTO OacceifHa; 3 — KoJutaTepan IpeaCcTaBICHBI
Ha 100 % nopaxenHoit Teppuropuu [9]. B nanpHeimmx
HccaenoBaHusIX (85 MamMeHToB) IMTOKAa3aHO, YTO JaHHAS
OlIeHKA, BBITIOJIHEHHAS IO MPOSKIMIM MaKCUMaJIbHOM
WHTEHCUBHOCTH, IEMOHCTPHPYET YMEPEHHYIO KOPPEIs-
LIMIO C MOKAa3aTeJISIMH TIepPy3nn UIIeMU3UPOBAHHOTO
yJacTKa, a IIpH IIPOBEIeHUN PErpecCMOHHOTO aHalM3a
ObLIa YyCTaHOBJICHA CBSI3b C UTOTOBBIM OOBEMOM SIIpa MH-
cynabra [7].

5-6amnbnas mkana E.S. Rosenthal u 10-6amuibnas

mkaja M.B. Maas

BrrepBrie mikairy, moapa3yMeBaloIIyio CpaBHEHIE KOJI-
JIaTepaJIbHOTO CTaTyca MHCYJIBT-CBSI3aHHOTO OacceifHa
¢ KOHTpaJlatepaabHbIM, peaaoxwim E.S. Rosenthal 1 co-
aBT. (2008) [14]. IlIkana BKIIOYaaa 5 rpamaiiuii, caMblid
BBICOKMI 0aJIJT COOTBETCTBOBAJI KAPTUHE C CHIIBHO BBIpa-
KeHHBIMH COCyIaMH Ha IMOPaXeHHON CTOPOHE OTHOCH-
TEeJIbHO MHTAKTHOTO moaymapus (cMm. Tabauity). [Ipu
aHanau3e gaHHBIX 44 mamueHToB ¢ MM cymecTBeHHOTO
BIMSTHUS LIepeOPaIbHOTO KOJUIATePAIbHOTO CTaTyca Ha
KIMHWYECKUU UCXOM 3a00IeBaHNS HE BBISIBIICHO.
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Opnnaxko B 2009 1. mkana Rosenthal 66u1a mpuMeHeHa
M.B. Maas u coaBT. tudpdepeHINPOBAHHO TSI COCYIOB
s. Sylvii v merrroMeHMHTeaTbHBIX apTepuii [15]. Ha BeI6op-
Ke u3 369 manueHTOB 6e3 TPOMOOIUTUYECKOM Teparuu
HCCIIeIOBATEIN TTOKA3aJI1, YTO BHE 3aBUCUMOCTH OT HaJIM-
YUST OKKJTIO3UH IIPH XOPOIIUX IIepeOpabHBIX KOJUIaTepa-
Js1X (3—5 6ajuToB) yXyAlIeHe HEBPOJIOTHIECKOTO CTaTyca
no NIHSS BcTpeuasoch 4OCTOBEpHO pexe, YeM y Taiu-
€HTOB C OTCYTCTBYIOILIMMU WJIM CJ1a00BbIpaK€HHBIMU KOJI-
nmarepaisimu (1—2 6amia). YactoTa KIMHUYECKOTO YXYII-
meHust 6onee yeMm Ha 1 6amr o NIHSS mng ciygaes co
CI1a00BBIPAXKEHHBIMU COCYIaMU B S. Sylvii, TeTITOMEHUH-
reaJIbHBIMY apTePUSIMH 1 TIPY NX KOMOMHALIMHI COCTaBMJIA
34,1, 45,8 u 55,6 % cooTBeTcTBeHHO. B mocienyioiiem
JTaHHAasI IIIKaJjIa NCITOJIb30BaJIach B IPYTMX MCCICIOBAHMSIX
10 Ha3BaHMEM IITKasl Maas.

20-6ambHas mkana Ha ocHoBe ASPECTS

HaubGonee nogpoOHast 11kaja oLeHKH LepeOpaaTbHOro
KOJUTaTepaIbHOTO CTaTyca — €€ KOMOMHAIIMS CO IITKAJION
ASPECTS [16]. Jus 6a3anbHbIX TaHIJIKEB (XBOCTATOE
SIIPO, BHYTPEHHSS KalICyJia, KOpa OCTPOBKA, YeUEBUIICO-
Opa3Hoe SIIPO) M KOPTUKAJIBHBIX PETHOHOB (Ha YpPOBHE
0aszajbHbIX TAaHIVIMEB — TepenHsisi kopa (M1), Kopa narte-
panbHee ocTpoBKa (M?2), 3agHsist kopa (M3); Ha ypoBHE
XKeJIyIOYKOB Hal 0a3aIbHBIMHU TaHTJIUSIMH — TIEPETHSIS
(M4), narepanbhast (M5) u 3aguss (M6) tepputopuu
CMA) npenriosnaraercst 3-6ayutbHasl OlleHKAa HapyIIeHUSI
ITPOXOXKIIEHNSI KOHTpAcTa, B KOTOPOii ) COOTBETCTBYET OTCYT-
CTBHIO apTepHifi, a 2 — HATMIUIO COCYI0B, SKBUBAJICHTHBIX
i 0oJiee BEIPaskeHHBIX, YeM B KOHTPJIaTePAIbHOM ITOTY-
mapuu (cM. Taduiry). Takum 00pa3oM, 3HaYCHUS OIICHKI
10 TaHHOM mKaje BapbupytoT oT 0 mo 20 6aIoBs.

HAIEXKHOCTD 1 COTJIACOBAHHOCTD

HIKAJI OLUEHKH HEPEGPAJIbHOI'O

KOJIJTATEPAJIbHOT'O CTATYCA

ITockonbKy B TIpotheCcCOHATEHOM COOOIIIECTBE IO CUX
IIOp HE CIIOKUJIOCH OOIIEIIPUHATOTO MHEHUS O eIMHOM
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TOIXOE K OIICHKE IIepeOpaIbHBIX KOJUTaTepaseii, 3amaun
MPOBEACHUS CPAaBHUTEIBHOTO aHAaJM3a CYIIESCTBYIOIINX
IIIKaJI ¥ TIONCKA HanboJjiee MTHMOPMATUBHOTO M HAJEXKHOTO
CIT0c00a OLIEHKH IO CHX TIOP aKTYaJIbHBI M TTOITBITKA UX pPe-
IIEHUs IUPOKO TIpeacTaBieHbl B qutepatype [17, 18].
B nccnenoBanum L.L.L. Yeo u coaBt. (2015), ocHoBaHHOM
Ha BeI0OpKe 13 200 manuenToB ¢ MU, nmpoBeneHo cpaBHe-
Hue 4 mkan: Miteff, Maas, 6uHapHOIl mKamsl Tan
n 20-6autbHoM mKkanbl Ha ocHoBe ASPECTS [19]. Ha-
MOOJIbIIet HAIEXKHOCTHIO B IIPEIACKa3aHUM XOPOIIETO
KJIMHUIECKOTro mcxona 3aboieBanms (mRs 0—2 6ama)
obmamana mkana Miteff, omHaKo 1Mo moka3aTeo MexXaKC-
TIEPTHOI COTJIACOBAaHHOCTY €€ He3HAYMTEILHO ITPEB30IILIa
ounapHas mkaja Tan (0,93 vs. 0,91, kanma-cTaTUCTHKA).
[MoxazaHo, YTO HM OTHA M3 IITKAJ He ObLJIa 3HAYMMAa B TIpe-
IUKIIVA JIETATBHOTO MCX0a M CUMITTOMHOM reMopparu-
yeckoil TpaHcopmanuu. B apyroii pabote Takxke ObLIO
MOKA3aHO, YTO OMHApHAs IIKaua 00J1a1aeT GONbIIMMU
ToKa3aTeIsIMU MEXAKCIIepTHOM cornacoBanHocTH (0,97
vs. 0,93 mrs mkaner Miteff) [12].

IIpoBepka 4-6annpHO¥ MIKanbsl Tan mokasajia ee
HE OYCeHB BBICOKYIO MEXAKCIIEPTHYIO COTJIACOBAaHHOCTh
(0,64 Ha ocHoBe maHHBIX 269 mauueHToB) [20], XOTS HMC-
CJIeIOBaTeNIN PACCUNTANIN CIICIYIOIIYI0 MEXIKCIIEPTHYIO
koppessiumio: ICC = 0,87 (95 % CI =0,80—0,91) [7]. ITo-
IOOHBIE Pa3IMIMS MOTYT OBITh OOYCIIOBJIEHBI KaK pa3HO-
POIHBIM COCTaBOM BBIOOPOK, TaK M Pa3HBIM YPOBHEM ITOM-
TOTOBKH PAIHOJIOTOB, BRICTYITABIIINX B KAYECTBE SKCIICPTOB.

CsopmHast mHGOpMaus 0 KaXIoi U3 pacCMOTPEH-
HBIX IIKaJ ¢ KpaTKUM ONHMCAHWEM Tpamgalliii B KaXKIOU
W3 HUX IIpeICTaBlIieHa B TaOIHIIE.

O0BeIUHSIONIAS YepTa BCeX HAyIHBIX UCCIICIOBAHMIA,
B KOTOPBIX TIPUMEHSUTN Ty WJIX WHYIO IIKAJy OIEHKH, —
3TO paboTa ¢ PETPOCIEKTUBHBIMU JAHHBIMU, HO HE C aK-
TyaJIbHBIMU, TTOJYYeHHBIMU B IIPOLIECCe MEIUIIMHCKOM
TIOMOIITY anueHTy. [TyommKarimii, IoCBsIeHHBIX BpeMEH-
HBIM 3aTpaTaM Ha 3arosHeHue rmpotokona KTA ¢ Bkio-
YeHHEM OLIEHKU IepeOpabHOTO KOJUIATePAIbHOTO CTaTy-
ca, B HACTOsIIIIee BpeMsI He IIpeACTaBICHO.

Cs00Hble daHHble 0 WKANaX OUeHKU UepedpanrbHo2o KoAAamepaibHo2o Kpogomoka (no uzo0pairceHusm KOMnbmepHo-momoepagduueckoll aneuoepaguu)

Summary of scales describing cerebral collateral circulation (using computed tomography angiography images)

ITapameTpst
Bannpnag mkana P SS—— Onmcanue NIKAJbI
PasButocTth Kosutatepasnei B 00J1aCTH UIIEMUYECKOTO MHCYJIbTA:
[lKkana Schramm, oor 06eﬂHeHH§I%I'latcral development in the area of ischemic stroke:
2002 [8] CTA-SI p()()r — poorly develo c,d'
Schramm Scale, 2002 [8] p p ’ ped,
g00d — XOpOoIIIO pa3BUTHIE
good — well developed
PasButocTth Kosuiatepanei B 00J1aCTU UILIEMUYECKOTO MHCYJIbTA:
Ilkana Tan, 2007 [9] oot OGeﬂHeHH(;I%l.lalcral development in the area of ischemic stroke:
Modified Tan Scale, CTA, MPR p ’

poor — poorly developed;
g0od — XOpoIIIO pa3BUTHIE
good — well developed

2007 [9]
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ITapameTpst
BamibHasg mkana 300 pazKenmii
CTA-SI,
IIIxana Knauth, 3D-peKOHCTPYK-
1997 [10] st
Knauth Scale, 1997 [10] CTA-SI,

3D reconstruction

IlIxana Miteff,
2009 [12]
Miteff System, 2009 [12]

CTA, MIP

4-0annbHas 1IKajia
Tan, 2007 [9]
Tan Scale, 2007 [9]

CTA, MIP

IITxana Rosenthal,
2008 [14]
Rosenthal Scale,
2008 [14]

CTA-SI

IIkana Maas, 2009
[15]
Maas System, 2009 [15]

CTA-SI

Ikana Ha ocHOBE
ASPECTS, 2016 [16]
Regional
Leptomeningeal Score
(based on ASPECTYS),
2016 [16]

CTA-SI
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Oxonuanue mabauybt
End of table

Onucanue MKAJIbI

absent — apTepuu MOCJIe OKKITIO3UU HE BUIHBI;

absent — arteries after occlusion are not visible;

moderate — KoJIJIaTepajiyd BUIHBI, HO HE B 5. Sylvii;

moderate — collaterals are visible but not in the s. Sy/vii;

good — ecTb 3aIlOTHEHNE BETBEM CpelHeil MO3TOBOI apTepuu B S. Sy/vii
good — filling of the branches of the medial cerebral artery in the s. Sy/vii is present

OrneHKa KpOBOTOKaA:
Circulation evaluation:
poor — 00eTHEHHBI, BUAUMBII TOJHKO B TOBEPXHOCTHBIX apTEPUSIX;
poor — visible only in the superficial arteries;
moderate — yMepeHHbII, BUIUMBIIA B TTOBEPXHOCTHBIX apTEPUSIX
U cocynax s. Sylvii;
moderate — visible only in the superficial arteries and vessels of the s. Sylvii;
good — XOpoluii, ¢ HalOJIHEHUEM COCy/1a cpa3y Mocje MecTa OKKJIIO3UU
good — vessels directly near the occlusion area are filled

Konnatepanu (4acTh 3al0JTHEHHOM MMU TEPPUTOPHH MOPAKEHHOTO OacceitHa):
Collaterals (part of the territory of the affected system):
0 — oTcyTCTBUE;
0 — absent;
1 — menee 50 %;
1 — less than 50 %;
2 — 6ouee 50 %;
2 — more than 50 %;
3—100 %
3—100 %

OLieHKa COCYIOB, OCHOBAaHHAs Ha CPABHEHMU C MHTAKTHOM CTOPOHOM:

Evaluation of vessels based on comparison with the intact side:

1 — oTCyTCTBHE COCYIOB;

1 — absence of vessels;

2 — MeHee BhIpaKeHbI Ha TTOpaXKeHHOI CTOPOHE, YeM Ha MHTAaKTHOIA;

2 — less pronounced on the affected side compared to the intact side;

3 — mpencTaBieHbl B TOM XXe Mepe, YTO U Ha MHTAaKTHOI CTOPOHE;

3 — same as at the intact side;

4 — Ha rMopaxk€HHOM CTOPOHE OOJIbIIIE BbIPAXKEHBI, YeM Ha MHTAKTHOI;

4 — more pronounced on the affected side compared to the intact side;

5 — CHJIbHO BbIpaXKeHbl HA MOPAKEHHOM CTOPOHE

5 — pronounced on the affected side

OHGHKa, OCHOBaHHadA Ha CpaBHECHUU C WHTAKTHOM CTOpOHOfI. OHCHKa COCyJl0B
(oTnenbHas s apTepuid s. Sylvii v TenTOMeHUHTIeaIbHBIX apTepUil):
Evaluation based on comparison with the intact side. Evaluation of vasculature

(separate for arteries of the s. Sylvii and leptomeningeal arteries):
1 — OTCYTCTBHE COCYHOB;
1 — absence of vessels;
2 — MeHee BBIpaXeHbI Ha TTOPaKEHHOM CTOPOHE, YeM Ha MHTAKTHOM;
2 — less pronounced on the affected side compared to the intact side;
3 — mpeaCTaBlICHBI B TOM Xe Mepe, YTO M Ha MHTAKTHOM CTOPOHE;
3 — same as at the intact side;
4 — Ha MOpaXXeHHOU CTOPOHE OO0JIbIIIEe BRIPAXKEHBI, YeM Ha MHTAKTHOIA;
4 — more pronounced on the affected side compared to the intact side;
S — CUJIbHO BbIpaXXEHbI HA MOPAXXEHHOI CTOPOHE
5 — pronounced on the affected side

O1neHka, OCHOBaHHAsl Ha CpPaBHEHMU C MHTAKTHOU CTOpOHOM. OlLIeHKa apTepurii
B 10 obnactsx, uaeHTUYHbIX o0acTsaM mkaasl ASPECTS:
Evaluation based on comparison with the intact side. Evaluation of arteries in 10 areas identical
to the areas of the ASPECTS scale:
0 — He BUIIHBI;
0 — not visible;
1 — MeHee BhIpaKeHbI, YeM B KOHTpaJlaTepaJlbHOM TOJTyLLIapUuu;
1 — less pronounced than in the contralateral hemisphere;
2 — BKBHMBAJICHTHBI WJIA 00Jice BBIPAXKEHBI, YeM B KOHTpaIaTepabHOM MOJTyIIapUN
2 — equivalent or more pronounced than in the contralateral hemisphere
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Hpyrast TeHICHINS B UCITOJIb30BAHUM IIIKAJI, TIPEAYC-
MaTpHUBAIOIINX OT 3 M 0oJiee KaTerOpuii, — CTpeMJICHIE
MIPUBECTU X K OMHAPHOMY BUIY IIPU MCIIOJIb30BAHUU
B Ka4eCTBE MPOTHOCTUICCKUX TIEPEMEHHBIX TSI pelaro-
mmx rpasun [12, 15].

BaxxHo oTMETHUTD, 9YTO pabOTHI C TPUMEHEHUEM TIepe-
YMCJICHHBIX IIKaJI MIPAKTUIECKH HE BCTPEYAIOTCS B OTeUe-
CTBEHHBIX ITyOJIMKAIMsIX. EMMHCTBEHHASI IITKajIa, YITOMSTHY-
Tast B POCCUMCKIX PEKOMEHIAIINSIX 10 BEACHUIO IAITICHTOB
¢ MU [4], — mkana AMeprUKaHCKOTO O0IIeCTBa MHTEPBEH-
IIMOHHOU M TepareBTudeckoi pamuosorun (ACG) [21,
22], BKiouaromas 5 rpagaunii, rae 0 — OTCyTCTBHE KOJI-
Jatepajeit K 00JacTi WIIeMUM, 4 — HaJudue OBICTPOTO
1 TIOJTHOTO KOJIJIaTepaTbHOTO KPOBOTOKA IO BCeit 00J1acTr
nimemun. OTHAKO JaHHAS IIKajia pa3padoTaHa NCKITIOIH -
tenbHO 1151 JICA.

PASPABOTKH B OBJIACTU

ABTOMATU3MPOBAHHOM OILIEHKHU

LIEPEBPAJIbHOTO KOJUIATEPAJIBHOI'O

CTATYCA

Hecmotps Ha peakyro MpakTUKY UCIIOIb30BaHUS IIIKAJT
B MOBCEIHEBHOU paboTe Bpayei-paanosioros, mepcrexk-
THUBHBIM IPEACTABIACTCA CO30AHNEC aBTOMATU3NPOBAHHBIX
CpC€ACTB OLICHKHM KOJUIATEPpaJIbHOIO CTaTyCa C IPpUMEHEHU -
€M METOIOB MCKYCCTBEHHOI'O MHTEJJICKTA. B TTOCJIEAHEEC
BpeMsI MOSIBUJIOCHh HECKOJIBKO pa3pabOTOK, yxKe MOTyIUB-
KX KOMMEPYECKYIO p€ain3alluio U YCTAaHOBJIICHHBIX

VESSEL DENSTTY
' ey gl

OCCUSTON

i Bight
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BO MHOTHX JICUEOHBIX YIPEKICHUSIX WM HAXOISIITIXCS
Ha 3Tare IporpaMMHOM pealn3aliii U BaJTUIALINI.

OmHa 13 HanboJIee TIepeIOBRIX Pa3pabOTOK — MOIYIIh
e-CTA ot Brainomix, Benukoopuranus (https://www.brai-
nomix.com/e-cta/), OLCHUBAIOIINIA 00BEM COCYIHUCTOTO
pycia W BBIOAIOIINI 3aKIIOUCHNWE B BUIE BU3YaJIbHOTO
MPEeACTaBICHNS 00JIaCTH ¢ 00eTHEHHBIMA KOJUTaTePaJISIMU
¥ OaJITTBHOM OLIEHKM, COOTBETCTBYIOIIEH 4-0a/UThHOM IITKa-
se Tan (puc. 1). [IpogeMoHCTpHPOBAHO, YTO IIPH UCTIOJb-
3oBaHnM Brainomix e-CTA MexX3KcIepTHas CoTrJiacoBaH-
HOCTh O CTEIICH! Pa3BUTOCTU KOJIIaTepasieil Bo3pacTaeT
¢ 0,58 (0,46—0,67) mo 0,77 (0,66—0,85; p = 0,003) [23].
B uccienosanny Ha JaHHBIX 235 MAMEHTOB TakXe ObLI
TOKa3aH BEICOKWI YPOBEHB COTJIACOBAHHOCTH C 3KCITEPT-
HBIM MHEHHEM, TIpUYEM B Cllydyae OMHApHON IITKaJIbl OH
mocturain 0,853 [24].

Kommanmst RapidAl (CILIA), padoTatomast Ham 3TOM
3amaueii ¢ 2008 r. m moryumBias omooperre FDA (Food
and Drug Administration, YrpasieHue o caHUTapHOMY
HAI30py 3a KaYeCTBOM ITMIIEBBIX TTPOAYKTOB M MEIMKa-
MEHTOB), OLICHMBAET «IUTOTHOCTE» COCYZIOB B 00JIACTH WH-
tepeca (https://www.rapidai.com/) 1 XxapakTepu3yeT CTe-
TIeHb X 00eTHEHMST OTHOCUTEIbHO MHTAKTHOTO TIOJTYIIIAPHST
o 4 rpagauusM (mo 45, 45—60, 60—75, 6oaee 75 %), Ka-
KIOM U3 KOTOPBIX COOTBETCTBYET CBOIA IIBET (pHC. 2).

O nmogo0HOM (hyHKIMOHAJIE HEAAaBHO TaKXKe 3assBUIIN
pa3pabotunky mpmioxkeHus StrokeViewer (NicoLab, Hu-
nepiaHapl: https://www.nico-lab.com/strokeviewer/),

CETECTION

ACCUTSTTION

Peak artsdial
A [ Proximal MCA

Puc. 1. Uumepgheiic npoepammor e-CTA. Hnempymenm Brainomix e-CTA demoncmpupyem udenmughuxayuto u A10Kaiu3ayuio KpynHoi oKKA03UlU npagoil
CpeoHeil MO32080U apmepull, OUEHKY KOAAamepaibHo2o cmamyca u ocaabieHue CUeHaia om cocyo0os, meniogyio Kapmy KoAlamepaibHo2o deuuyuma

(opancesuiii) [25]

Fig. 1. e-CTA program interface. Brainomix e-CTA tool demonstrating identification and localization of a large vessel occlusion of the right middle cerebral
artery, collateral score and collateral vessel attenuation, and a heat map of the collateral deficit (orange) [25]
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Puc. 2. Humepdgeiic npoepammor RapidAl (uzobpaxcerue c ogpuyuarvHoeo catima paspabomuuxos: https.//www.rapidai.com/rapid-cta)

Fig. 2. RapidAl software interface (image from the official site: https.//www.rapidai.com/rapid-cta)

OCHOBY KOTOPOTO C(DOPMHUPOBAJIN pE3YJIETAThl NCCIIEI0BA-
HUSI 110 CO3AaHUIO (DUIIBTPA «COCYAUCTOCTU» (vesselness)
[26]. TIpuMeHeHne GUIBTpa MO3BOJUIO CETMEHTHU-
pPOBaTh COCYIBI Ha MOpPakeHHOW M MHTAKTHOM CTOPOHE
¥ BBIYMCJINUTH LepeOpaIbHBIN KoJUIaTepadbHBINA CTaTyC
(qCS) ¢ yueToM MCXOMHOW MHTEHCUBHOCTH MUKCEJICH Ha
KTA. ITpu BepudurKamm 3Toit OLIeHKN Ha JAaHHBIX perv-
crpa uccienosanuss MR Clean mokasana koppessiins 0,68
¢ 4-0annpHOI mKanoi Tan, a B JaabHENIIMX UCCIEA0BA~
HUSIX — C XOPOIIUM (byHKIIMOHAIBHBIM MCXOIOM 4epes
3 Mmec noce iepeHecenHoro MU [27].

Bo Bcex mporpaMMHBIX peIIeHUsIX, YITOMSIHYTBIX BbI-
1IIe, IPEIyCMOTPEHO U aBTOMAaTUIECKOE OIIPEICIICHIE Me-
CTa OKKJTIO3UM IepeOpaTbHOM apTepUu.

Takske HEMHOTOUMCIICHHBI M HAyYHBIC paOOTHI, HE T10-
JIYYMBIINE TIOKa KOMMepUecKoit peannszauuu. B 2020 .
MPeIJIOXKEH BapUaHT pacyeTa LepeOpaqibHOrO KoJulaTe-
panpHOTO CTaTyca, IPEeICTaBISIONIEro KoMoOnHaImo 4
ImoKasareJieii: oobeMa 1 JJIMHBI KoJulaTepaieil OTHOCH -
TEeJIbHO MHTAKTHOM CTOPOHBI, a TaKXKe WX B3BCIICHHBIC
BEJIMYMHEI, YYUTHIBAIOIIE MHTEHCUBHOCTD BoKceei [20].
IToka3aHo, YTO TOYHOCTH 3TOTO METOAA OIIEHKH COITOCTa-
BMMa C TOYHOCTBIO CITELIMAIICTOB, BHITIOJHSIBIINX OIICHKY
Ha OCHOBe 4-0autbHoI 11Kajbl TaH (269 nauueHTon). Ha-
WIydIIei TToKa3aja ce0sT MOIeIb Ha OCHOBE METO/Ia CiTyJaii-
HBIX JIECOB, ITO3BOJISIONIETO OIPEACTUTD KOJUIATePaTbHBIN
cratyc ¢ TouHocThio 80 %. Mcnonb3oBaHue OMHApPHOIL
rpagauuu (00beIMHEHUE MAMEHTOB ¢ 0a/laMu, paBHbIMU
0 vy 1, B ogHy TpyHITY ¥ TTAIIMEHTOB ¢ 2 1 00Jiee OaymaMu
BO BTOPYIO TpyIIly) gaeT TouHocTh 90 %.

SAK/TFOYEHME

O1neHKa 11epedpalbHOTO KOJUIaTepaJTbHOTO CTaTyca —
OIIHa M3 Ham0OoJIee BasXKHBIX COCTABJISTIOIINX ITPY OKa3aHUU
TTOMOIIY OOJIBHBIM C UIIIEMUIECKUM MHCYIbTOM. JJaHHas
OIIEHKA 0COOCHHO BaxKHA B KOHTEKCTE ITOCICTHIX TCHICH-
W B U3MEHEHNH KIMHUYECKNX ITPOTOKOJIOB OKA3aHMS
TTOMOIIIH, TIPETyCMAaTPUBAIOIINX 00JIee IITUPOKMIT BpeMeH-
HOM MHTEPBaJ, B TeYeHNE KOTOPOTO MOTYT OBITh IIPOBE-
JIEHBI peBaCKY/ISIPU3UPYIOIIE BMeIIaTeIbcTBa. HecMoTpst
Ha YIIOMWHAaHNE B KITMHUIISCKUX PEKOMEHIAIMSIX BaXKHO-
CTH OIIEHKM KOJUIaTepaIbHOTO KPOBOTOKA, SAMHOE MHE-
HUE O 1lIKajie, HauboJiee MOAXOASAIIEN NI PTOU LEeH,
JIO CUIX TIOP OTCYTCTBYET.

[IpruMeHeHNE KA ¢ OONBIINM YHCIOM Tpamalinii
COITPSTKEHO C YBeIMUCHUEM BpeMEHM aHaIM3a N300paxke-
HUI, 9TO MOXET OBITh (paTaIbHO IS MAllMeHTa C UIIIEMU-
YeCKHUM MHCYJIBTOM. KpoMe Toro, Takme IIKajIbl XapaKTe-
PU3YIOTCS MEHBIIMMM TOKa3aTeIIMN MEXKIKCIIEPTHOM
HaAeKHOCTH U BO MHOTOM 3aBHUCSIT OT OIThITa PaOOTHI
Bpada-panuoora. OmHAKO 1 IIpocTast OMHapHas IIKaja
HE MMOJIyYMJia pacIpoCTpaHEeHMs B IIOBCETHEBHOM py-
TUHHOM NpakKTUKe HAMUCAHUS IIPOTOKOJIOB KOMITbIO-
TepHO-TOMOTpaduIeckoit anrnorpacdumn. B pemennnu
MpoOJIeMBI OLICHKM MOTYT IIOMOYb pa3padoTKa W BHEI-
peHHUE MMPOTpaMM aBTOMATH3WMPOBAHHON OLIEHKHM IIepe-
OpaIbHOTO KOJUTaTepabHOTO cTaryca. OHU HEe YBEIUIN-
BalOT Harpy3Ky Ha Bpadeif, a Ha000pOT, CBOEBPEMEHHO
IaloT MOACKA3Ky M MOMOTAIOT BEIOPATh ONTHUMAIbHYIO
TaKTUKY BEICHUS IMAllMeHTa ¢ UIIEMUYISCKUM MHCYIIb-
TOM B OCTpeiileM Iepuoe.
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Background. Brain metastasis occurs in 10-30 % of patients with different malignances. Despite of successes, achieved
in the treatment of extracranial malignances in last decade, tendency to increase of the survival and duration of the
disease-free period in patients with brain metastasis is absent. Several treatment modalities have been proposed:
chemotherapy, radiation, immune and target therapy, stereotactic radiosurgery, different types of surgical procedures,
however, an optimal combination of these methods remain unclear.

The aim of the study: to summarize experience of multimodal treatment of patients with brain metastases in hospital
with opportunity of both surgical removal, chemo- and radiotherapy and review literature on the topic.

Materials and methods. The retrospective analysis of medical data of patients with brain metastases performed with
assessment of: localization of primary tumor, metastasis volume, localization, median survival duration from metastasis
revealing due to different types of therapy, main period of recurrences and hospital state duration, early and late com-
plications. Inclusion criteria were: patients with surgical treatment of brain metastases, availability of medical data.
Exclusion criteria were: multiple brain metastases, contraindications for surgical treatment, sensitive to chemo- and
radiation therapy malignances (leukoses, lymphoma, germinative tumors etc.). The extent of metastasis resection was
assessed by postop CT and MRI with intravenous enhancement or by operation records. Fluorescent intraoperative
navigation with 5-aminolevulinic acid was used for further evaluation of tumor borders. In case of localization of me-
tastasis in motor or eloquent regions intraoperative electrophysiological monitoring acquired. Few operations for me-
tastasis localized in speech zones were made with “asleep — awake — asleep” method. Follow-up assessed by question-
ing of patients and their relatives. Statistical analyzes performed in IBM SPSS Statistics 23.

Results. 52 patients meet criteria and were included to the study. Male to female ratio was 1 : 1, main age -
60 years. The most common sources of brain metastases were (in decreasing order) melanoma, lung cancer, kidney
cancer, breast cancer, colorectal cancer, prostate cancer, ovarian cancer and uterus cancer. Two patients had 2 brain
metastases at the time of assessment, other 50 — single. Most common localizations of brain metastases (in de-
creasing order) were: parietal lobe, frontal lobe, cerebellum hemispheres, occipital lobe, temporal lobe, ventricular
system and brain meninges. In 46 % of cases metastases significantly involves motor or eloquent areas of brain.
Median volume of metastasis was 11 cm?3; midline shift appeared in 65.4 % of cases; 6 patients have hemorrhage
in the tumor, 2 - seizures, 2 — occlusive hydrocephalus. Main Karnofsky performance index — 73.8. Gross total
resection performed in 84.6, subtotal — in 7.7 % of cases. Intraoperative fluorescent navigation used in 73 %.
In 10 cases metastasis localized in motor and sensory areas, all these cases were treat with intraoperative neuro-
physiological monitoring. Postoperative hemiparesis noticed in 1 patient; 3 surgeries performed with awake; no
postop aphasias mentioned. Follow-up was assessed in 44 patients, 20 of them were dead at the time of the study.
Correlation of median survival rates with primary tumor localization performed. The following prognostic factors
for brain metastases have been identified: its morphology and volume, extent of resection, Karnofsky performance
index and early complications.

Conclusions. Most patients with brain metastasis are in satisfactory condition at the initial examination. Most frequent
primary tumor localization: melanoma and lung cancer, they are characterized by poorer prognosis. Most metastasis are
supratentorial, intracranial hypertension is obvious. Metastasis localization, time from its evaluation to surgery, signif-
icant functional areas involvement and primary tumor resection aren’t fluent on survival.

Key words: metastasis, chemotherapy, radiation therapy, tumor, brain, melanoma, cancer, adenocarcinoma
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BACKGROUND

Ten to thirty percent of patients with different cancers
develop brain metastases (BMs) [1, 2]. Only in 9 % of pa-
tients previously diagnosed with cancer, cerebral lesions are
associated with primary cerebral tumors. The most com-
mon origins of BMs include lung cancer, melanoma, kidney
cancer, breast cancer, and colorectal cancer [3].

According to the World Health Organization, the pre-
dicted global cancer burden will increase in 2012—2030. As
0f 2016, 19.1 % of all primary tumors are diagnosed at stage
I11, another 20.5 % — at stage IV. BMs are believed to be
the most severe cancer complication significantly reducing
the quality of life and characterized by high death rates.

The aim of the study: to analyze the experience of mul-
timodal treatment for BMs in a multidisciplinary hospital
and to summarize relevant scientific literature on current
trends in BMs therapy.

MATERIALS AND METHODS

We performed retrospective analysis of medical records
of patients treated between December 20, 2013 and January
1, 2020 at the Department of Neurosurgery and Depart-
ment of Radiology, Main Military Clinical Hospital named
after Academician N.N. Burdenko.

Inclusion criteria were as follows:

* patients over 18 years with BMs;
available data on patient’s condition upon admission
to hospital, as well as detailed information on treat-
ment, its duration, and complications. Patient’s condition
was evaluated using the Modified Rankin Scale (mRs)
upon admission and discharge;
available results of preoperative contrast-enhanced
magnetic resonance imaging (MRI).
Exclusion criteria were as follows:
multiple BMs;
no history of BMs removal.
In addition to that, we surveyed relatives of the study
participant to collect the information on their outpatient
treatment, BMs recurrence, time and cause of death.

The extent of BMs resection was assessed using post-
operative computed tomography (CT), contrast-enhanced
MRI, and the analysis of surgical intervention protocols.

Fluorescence diagnostics (FD) — fluorescent intraoper-
ative navigation with 5-aminolevulinic acid — in addition
to contrast-enhanced MRI was used in patients with no clear
boundaries between metastasis and normal brain tissue. It
was also used in patients whose were located in sensory, mo-
tor or eloquent areas of the brain, in addition to intraopera-
tive electrophysiological monitoring (IOM) that ensured
more precise identification of tumor boundaries and increas-
es extent of resection. IOM was used for patients with locat-
ed in the motor and sensory areas of the brain cortex, while
patients with in the eloquent areas underwent awake surgery.

To assess median overall survival, patients were divided
into 3 groups: with from melanoma, from lung cancer, and
from other primary tumors (Table 1).
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Table 1. The assessment of overall survival in patients with melanoma, lung
cancer and another metastasis

Number

Morphology : Overall survival

of metastasis of pa%ents, median, months 95 % CI
Melanoma 14 6.7 2.8—10.7
Lung cancer 14 9.6 5.4-13.8
Other* 24 13.4 7.4—19.4

*Cancer localization, number of patients (%): kidney cancer — 7,
breast cancer — 6, rectal cancer — 5, prostate cancer — 3,
ovarian cancer — 2, uterus cancer — 1.

Data processing and analysis was performed using
the IBM SPSS Statistics 23 software. We performed Kap-
lan—Meier analysis to calculate median overall survival
of patients with from melanoma, lung cancer, and other
cancers.

RESULTS

A total of 52 patients with met the inclusion criteria and
had all necessary medical information, including protocols
of surgical interventions and results of pre- and postopera-
tive examinations (CT and contrast-enhanced MRI of the
brain).

Age and gender distribution of study participants is
shown in Table 2. the majority of patients were admitted
to hospital in a satisfactory condition (score 80—100
on the Karnofsky scale). Six (11.5 %) patients had hemor-
rhage into the tumor; 2 (3.85 %) patients had seizures;
and 2 (3.85 %) patients had occlusive hydrocephalus.

Table 2. The gender and sex characteristics of included patients

Parameter Value

Number of patients (%):
male 24 (46)
female 28 (54)

Age median (95 % CI), years 61.5 (56.5—63.1)

Karnofsky Index, % 70 (70—80)

Note. 95 % CI — confidence interval (possibility level 95 %).

The most common origins of in our patients were me-
lanoma, lung cancer, kidney cancer, and breast cancer.
Forty-four (84.6 %) patients had supratentorial tumors;
2 (3.85 %) patients had intraventricular tumors; and
2 (3.85 %) patients had solitary metastases located along
the dura mater, initially diagnosed as meningiomas (Tab-
les 3, 1).

Twenty-four (46.2 %) patients had in the functional
areas of the brain. Thirty-four (65.4 %) patients presented
with severe peritumorous edema that caused compression
and shift of adjacent brain structures.
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All patients underwent multimodal treatment, includ-
ing excision followed by chemotherapy (CT), radiotherapy
(RT) or both when indicated (Table 4).

Table 3. The characteristics of cerebral metastases

Number of cases
Parameter
abs. %
Primary tumor:
Melanoma 14 26.9
Lung cancer 14 26.9
Kidney cancer 7 13.5
Breast cancer 6 11.6
Rectal cancer 5 9.6
Prostate cancer 3 5.8
Ovarian cancer 2 3.8
Uterus cancer 1 1.9
Localization of metastasis:
Parietal lobe 18 34.6
Frontal lobe 14 26.9
Cerebellum hemispheres 8 15.5
Occipital lobe 6 11.6
Temporal lobe 2 3.8
Ventricular system 2 3.8
Dura mater 2 3.8
Functional zones involvement
Motor and sensory zones 10 19.2
Speech zones 6 11.6
Other* 6 11.6
Away SFA 30 57.6
Midline shift
Takes place 34 65.4
None 18 34.6

Metastasis volume** mediane
95 % CI), cm?

Note. SFA — significant functional areas.

*Localization (significant functional areas): visual cortex, basal
ganglia, cerebellum nuclei.

** Metastasis volume evaluate as ABC/2, where A, B, C — sizes
of metastasis due to three MRI planes.

11 (10.1—19.8)

Forty-five (87 %) operations were performed with
intraoperative FD (iFD). Among 22 (42.3 %) patients
with affecting functionally significant areas of the brain,
10 (19.2 %) patients had their tumors located in the motor
and sensory zones of the cortex, whereas 6 (11.5 %) patients
had tumors in the eloquent areas. All 10 patients were op-
erated on with intraoperative electrophysiological monitor-
ing; 2 (3.85 %) patients of them developed transient hemi-
paresis that was partially regressed after postoperative
Dexamethasone therapy; 1 patient developed persistent
central hemiparesis that existed until patient’s death
7.5 months postoperatively. Three patients with located
in the eloquent areas underwent awake brain surgeries.
None of them developed aphasia in the postoperative peri-
od. Among those who had conventional surgery, 3 patients
presented with aphasia. In 2 of them, it resolved spontane-
ously within 1 week postoperatively, while 1 patient had
persistent motor aphasia.

We managed to survey relatives of 44 study participants
to obtain the information on their survival and complica-

Original report in English

tions developed after discharge. For the rest of the patients,
we used only medical records.

The following complications were observed in the ear-
ly postoperative period: ventilator-associated pneumonia
(n=12), intracerebral hemorrhage (» = 2), and meningoen-
cephalitis (n = 2) (Table 5).

The survival analysis showed that patients with from
melanoma and lung cancer had worse prognosis than other
patients.

Linear regression analysis demonstrated that several
factors significantly affected postoperative survival, includ-
ing morphology and volume, brain compression and shift
extent of BMs resection, patient’s condition upon admis-
sion to hospital (Karnofsky score), and early complications.

DISCUSSION

Despite the advances in the treatment of extracerebral
tumors achieved in the last 10 years, still significantly affect
patient survival and their quality of life [5, 6]. There has been
a paradoxical increase in incidence of metastatic lesions
to the central nervous system along with the development

Table 4. The characteristics of treatment modalities of brain metastases

Number of cases
Parameter
abs. %
Surgery
Extent of resection:
total 43 82.7
subtotal 9 17.3
Using of fluorescence guidance 45 87
Using of INM (in case of SFA
involvement):
motor and sensory zones 10 3
evolvement
awake surgery 19.2 5.8
Radiation therapy
Takes place 19 36.5
None 17 32.7
Data absent 16 30.8
Mediane 95 % CI
Time after surgery, days
32 20—47
Chemotherapy
Takes place 25 48
None 10 19.2
Data absent 17 32.8
Mediane 95 % CI
Time after surgery, days
22 19-32

Note. INM — intraoperative neuromonitoring; SFA — significant
functional areas of the brain.
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Table 5. The characteristics of post-op period

Parameter Value
Follow-up:
duration mediane (95 % CI), month 6.5 (6.3—13.5)
exitus lethalis*, n (%) 20 (38.5)

Overall treatment duration mediane

(95 % CI), day 17.5 (17.2-22.0)

6(11.5)

*Causes of death: 1 patient died from myocardial infarct,
mortality was associated with intracranial tumor progression —
19 cases (with extracranial progression — 13, with multiple
cerebral metastasis formation and leptomeningeal spreading — 6).

Earlier complications, n (%)

of effective treatments for primary tumors [7]. Without
treatment, median overall survival after detection does not
exceed 4—6 months [8].

In our study, primarily originated from lung cancer,
breast cancer, melanoma, colorectal cancer, and kidney can-
cer, which is consistent with the results of other studies [7].

Treatment of patients with requires a multidisciplinary
approach and combine the efforts of neurosurgeons, oncol-
ogists, neuroradiologists, and a number of other specialists.

Indications for surgery (evidence level A) include so-
litary, satisfactory condition of the patient (Karnofsky
score >70), and absence of extracerebral metastases. Exci-
sion of solitary not only increases patient survival, but also
improves their quality of life by eliminating intracranial
hypertension and giving the opportunity to discontinue
steroids. Several studies suggest that the excision of the most
clinically significant in patients with multiple is appropriate
[9]. Ensuring an acceptable quality of life after surgery is
a priority task for a surgeon, even more important than
supramarginal resection in patients with tumors located
in the functionally significant areas of the brain. In such
patients, it is recommended to use IOM and awake surgery.
Tumor location in the functionally significant brain areas
presumably does not affect postoperative survival, which
can probably be attributed to the widespread use of IOM
in combination with neuronavigation and microsurgical
techniques allowing extensive tumor resection with a min-
imal risk of neurological deficit. the majority of in this study
(82.7 %) were gross totally resected, which became possible
primarily due to iFD that allowed us to estimate tumor
invasion in case of infiltrative BMs.

Since metastatic brain lesions can progress very rapidly,
adjuvant therapy should be initiated as soon as possible after
surgery. Therefore, it is optimal to treat patients with BMs
in multidisciplinary hospitals that can provide adjuvant im-
mediately after BMs removal.

One of the issues in BMs treatment that has not yet
been addressed is low permeability of the blood-brain bar-
rier (BBB) [10] for most antitumor drugs. W.M. Pardridge
(2005) demonstrated that 98 % of chemotherapeutic agents
approved by FDA do not cross the BBB [11]. This problem
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was partially solved (at least for glioblastoma) by a modified
method of regional (intracarotide) chemoinfusion with
temporary BBB disruption [12, 13]. It was found that in-
traarterial administration of bevacizumab ensures higher
concentration of this drug in the brain tissue than intrave-
nous administration [14].

Immune checkpoint inhibitors appear to be a promising
treatment for cancers with BMs [15]. However, none of the
patients from this study received these drugs.

The issue of optimal combination of different variants
of CT and RT with targeted therapy, stereotactic radiosurgery,
and novel treatments is still being discussed [16—18].

Whole brain radiation therapy is a basic treatment for
patients with BMs. Researchers are currently trying to de-
velop ways to overcome neurotoxic effects of RT, in particu-
lar cognitive impairment. NRG Oncology CC001, a ran-
domized phase III trial, demonstrated that hippocampal
avoidance during whole brain radiation therapy plus
memantine significantly reduce cognitive impairments
in patients after treatment [19].

Stereotactic radiosurgery has shown its effectiveness as
a pre- and postoperative RT method that reduces the inci-
dence complications associated with radiation [20, 21].
Moreover, stereotactic radiosurgery is believed to be an
optimal method for multiple BMs. In this study, none of the
participants underwent stereotactic radiosurgery in the pre-
and postoperative periods.

Radiation necrosis after RT also remains one of the
challenges. Recent studies analyzed the efficacy of bevaci-
zumab [22] and hyperbaric oxygen therapy [23] has been
studied as a supplementary treatment, and in patients with
refractory tumors as an alternative to pulse steroid therapy.

MRI-guided laser interstitial thermal therapy (MRgLITT)
is one of the novel minimally invasive methods used for
BMs treatment [24, 25]. Although the theoretical basis
of this method was developed in the 1970s, the largest case
series publushed by 2015 included no more than 20 patients.
This method is currently used as an additional option in com-
bination with surgery, RT, and CT, but not as an independent
treatment [26]. According to the literature, MRgLITT is rec-
ommended for patients with primary and recurrent deep BMs
with a diameter of 1—3 cm, as well as tumors resistant to RT
[7]. The authors are not aware whether MRgLITT is current-
ly used in any healthcare institution in the Russian Federation.

Despite the existence of clinical guidelines regulating
treatment of patients with metastatic brain lesions, there are
very few studies with a high level of evidence analyzing
treatment outcomes in patients with BMs. An optimal ap-
proach can be found in prospective studies involving larger
groups or in meta-analysis of accumulated data.

CONCLUSION

Brain metastasis being more typical for melanoma and
lung cancer and are characterized by a poorer prognosis.
Most BMs are supratentorial and often cause compression
and dislocation of adjacent brain structures. Neither location
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of BMs, nor their proximity to the functionally significant
areas affected patient survival. It is important to mention that
there were no patients with brain stem tumors in our sample,
and the time between BMs detection and their excision did
not exceed 76 days. Linear regression analysis demonstrated
that several factors significantly affected postoperative sur-
vival, including BMs morphology and volume, compression
and dislocation of brain structures, effectiveness of tumor
excision, patient’s condition upon admission to hospital

(Karnofsky score), and early complications.
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Study limitations. Despite a significant number (about
350) of patients with BMs treated in the Centers of Neuro-
surgery and Radiology over the last 7 years, only 54 of them
met the inclusion criteria. Further division of the sample
into subgroups for comparison made some findings insig-
nificant. In this study, we used no differentiation between
patients with various morphological types of lung cancer,
characterized by different proliferative activity of the pri-
mary tumor, sensitivity to systemic and radiation therapy

and, as a result, prognosis.
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The aim of the study is to perform comparative analysis of external ventricular drainage and endoscopic surgery results
in patients with intraventricular hemorrhage.

Materials and methods. A retrospective analysis was performed in 29 patients with intraventricular hemorrhage who
underwent surgery at the N.V. Sklifosovsky Research Institute of Emergency Medicine, Moscow, and the Yaroslavl Re-
gional Clinical Hospital. Endoscopic surgery for intraventricular hemorrhage was performed in 15 cases (treatment
group), and in 3 cases endoscopic removal was accompanied by external ventricular drainage. External ventricular
drainage without endoscopic surgery was performed in 14 cases (control group), and in 3 of these cases local fibrinol-
ysis was also performed. In the treatment group, mean age was 59.6 + 16.7 years, level of consciousness per the Glasgow
Coma Scale prior to surgery was 9.9 + 3.3, severity of intraventricular hemorrhage per the Graeb Scale was 7.3 + 2.5.
In the control group, mean age was 52.8 + 9.6 years, level of consciousness per the Glasgow Coma Scale prior to surgery
was 10.7 + 3.2, severity of intraventricular hemorrhage per the Graeb Scale was 5.0 + 2.6. Outcomes were assessed on the
30th day after hemorrhage using the modified Rankin Scale (mRS).

Results. Endoscopic method allows to effectively remove clots from the lateral and 3 ventricles, decreasing the volume
of intraventricular hemorrhage from 7.3 + 2.5 to 3.9 + 2.5 points per the Graeb Scale. Comparative analysis showed no
difference in hydrocephalus resolution in the treatment and control groups. There were no intracranial infectious
complications in the treatment group, but in the control group bacterial meningitis was diagnosed in 2 (14.3 %) of the
14 patients. Favorable outcome (score 0-2 per the mRS) was observed in 40.0 % of patients in the treatment group
and 28.6 % in the control group. Mortality was 13.3 % in the treatment group and 57.1 % in the control group
(x? = 8.6, p <0.01).

Conclusion. Endoscopic surgery is an effective and safe method for intraventricular hemorrhage management and third
ventriculostomy for occlusive hydrocephalus resolution, allowing to achieve better functional results and decrease
mortality in patients with nontraumatic intraventricular hemorrhage.

Key words: intraventricular hemorrhage, endoscopic removal, third ventriculostomy, outcomes

For citation: Godkov I.M., Dashyan V.G., Elfimov A.V. et al. Comparative analysis of the results of endoscopic surgery
and external ventricular drainage in patients with intraventricular hemorrhage. Neyrokhirurgiya = Russian Journal
of Neurosurgery 2022;24(2):25-34. (In Eng.). DOI: 10.17650/1683-3295-2022-24-2-25-34.

INTRODUCTION

Intraventricular hemorrhage (IVH) is a severe form
of intracranial hemorrhages caused by hypertensive disease.
In most cases, IVH is a consequence of blood breakthrough
into cerebral ventricles during formation of intracerebral
hematoma (ICH). It is established, that IVH can lead to in-
creased intracranial pressure, occlusion hydrocephalus

(OH) in the first days after hemorrhage, and communica-
ting hydrocephalus in the long term [1-3]. If the signs of OH
are present, surgical treatment usually consists of external
ventricular drainage (EVD) which can be accompanied by
local fibrinolysis (LF) of blood clots [2—4]. Endoscopic sur-
geries for IVH are still uncommon, though earlier studies
showed that endoscopic surgeries can affect outcomes
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by reducing mortality, frequency of communicating hydroceph-
alus and suppurative intracranial complications [3, 5—7].

The study objective is to compare our own results of ex-
ternal ventricular drainage and endoscopic operations
in patients with intracranial hemorrhage.

MATERIALS AND METHODS

Retrospective analysis of the results of surgical treat-
ment of patients with IVH was performed at the N.V. Skli-
fosovsky Research Institute of Emergency Medicine, Mos-
cow, and the Yaroslavl Regional Clinical Hospital. The
treatment group consisted of 15 patients with IVH who
underwent treatment using endoscopic technologies. In 12
of 15 patients, only endoscopic aspiration (EA) was per-
formed, both with and without third ventriculostomy (TVS).
In 3 of these 15 patients, EA (with and without TVS) was
accompanied by EVD. All 15 patients were included in the
treatment group because for all of them the following ac-
tions were performed during surgeries:

1) using endoscopic technologies, blood clots of varying sizes
were removed which decreased the amount of blood and,
in the long run, products of its decay, and decreased mass
effect on the paraventricular structures of the brain;

2) most of the patients underwent TVS as prevention for
OH in the postoperative period.

The control group consisted of patients who in 11 ob-
servations received EVD, in 3 observations received EVD
and LF for IVH.

Patients were examined per the common scheme in ac-
cordance with the guideline protocol for treatment of pa-
tients with hemorrhagic stroke. At hospitalization, CT
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of the brain was performed. In case of dynamic observation
for 1 or more days, brain CT was repeated prior to surgery.
After surgery, brain CT was performed in most cases on the
first day and dynamically to exclude hydrocephalus.

There were no significant differences between the treat-
ment and control groups in in-hospital length of stay, op-
erative time, age, sex, OH severity, condition. Mean in-
hospital length of stay of patients in the treatment group was
1.7 £ 1.1 days. Mean patient age was 59.6 = 16.7 years.
Level of consciousness per the Glasgow Coma Scale (GCS)
[8] at hospitalization was 10.9 * 3.5. IVH severity per the
Graeb scale [9] was 7.3 &+ 2.5. Most patients were diagnosed
with OH, 2nd ventriculocranial ratio (VCR-2) was 23.0 *
3.8 %. Surgeries were performed at day 2.9 = 1.4. Mean
score per the GCS prior to surgery was 9.9 & 3.3. Mean in-
hospital length of stay in the control group was 1.4 £ 1.1
days. Mean age was 52.8 & 9.6 years. Level of consciousness
per GCS at hospitalization was 11.1 & 3.1. IVH severity per
Graeb was 5.0 £ 2.6. All patients of the control group had
OH, mean VCR-2 was 23.1 + 4.4 %. Surgeries were per-
formed at day 2.1 & 1.8. Mean GCS score prior to surgery
was 10.7 = 3.2 (Table 1).

In most patients, IVH was caused by blood break-
through from the forming ICH into ventricle cavities. [IVH
was verified more frequently in ICH of the thalamus and
cerebellum (sometimes of other locations), and in isolated
IVH without ICH formation (Table 2). Types of endoscopic
operations depending on IVH location in the treatment
group are presented in Table 3.

Outcomes were assessed at day 30 after hemorrhage per
the modified Rankin Scale (mRS) [10].

Table 1. Characteristics of patients with intraventricular hemorrhage who underwent different types of surgery

Parameter in groups

Parameter Treatment (EA) Control (EVD) olf\ll:';"ﬁl;:rts
without EVD with EVD without LF with LF

Age, years 58.3+18.0 65.0 £ 10.6 52.3+10.3 54.7+17.5 —
Level of consciousness per GCS, score

at hospitalization 11.2+3.7 9.7+3.2 10.3 £ 3.0 14.0+ 1.0 —

prior to surgery 99+35 9.7+3.2 9.9+3.1 13.71 0.6 —
ICH volume, cm? 9.4+10.9 72x7.0 11.3£7.5 16.7 £ 12.5 —
IVH severity per Graeb, score 69+25 8.8x2.3 44124 7.3x25 -
Occlusion

no occlusion 2 0 0 2 4

foramen of Monro 0 0 0 1 1

cerebral aqueduct 10 3 5 0 18

IV ventricle 0 0 6 0 6
VCR-2, % 22.8+4.2 23.7+2.1 24.6 + 3.6 17.7 £ 2.1 —
Operation time, days 32+1.3 1.7£0.6 2.1+£2.0 20£1.0 —
Total 12 3 11 3 29

Note. Here and in tables 2—6: EA — endoscopic aspiration; EVD — external ventricular drainage; LF — local fibrinolysis; GCS — Glasgo
Coma Scale; ICH — intracerebral hematoma; IVH — intraventricular hemorrhage; VCR-2 — 2 ventriculocranial ratio.
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Table 2. Locations of intracerebral hematoma and intraventricular
hemorrhages (n = 29)

Number of patients with different

ICH localization of blood clots, ventricles
location Total
Lateral, Lateral, MLVI VI
111 111, VI 2
Lobar 1 0 0 0 1
Lateral 1 2 0 0 3
Thalamic 1 8 0 0 9
Mixed 0 2 0 0 2
Cerebellar 0 4 4 1 9
Brainstem 0 2 0 0 2
No ICH 0 2 1 0 3
Total 3 20 5 1 29

Statistical analysis was performed using the Statistica 12.0
(StatSoft, Inc., USA) software; comparative analysis was
performed using nonparametric methods with y2-test, Fish-
er’s exact test, Kruskal—Wallis test, and Mann—Whitney
U test. Intergroup differences were considered statistically
significant at p <0.05.

Table 3. Endoscopic surgeries depending on intraventricular hemorrhage
location (n = 15)

Number of patients
with different localization
Surgery type of blood clots, ventricles Total
v |
EA 1 3 1 5
EA + TVS 0 5 1 6
EA + TVS + DC PF 0 1 0 1
EA + TV + EVD 0 3 0 3
Total 1 12 2 15

Note. TV — third ventriculostomy; DC PF — decompressive
craniectomy of the posterior fossa

RESULTS

Radicalness of blood clot removal in endoscopic surgeries

Only in the treatment group radicalness of IVH resolu-
tion was evaluated. In the control group, EVD was the most
common surgery, IVH was not managed, therefore IVH
volume did not change after surgery. In the treatment group,
effectiveness of blood clot removal was evaluated (per the
Graeb scale) by comparing IVH severity before and after
surgery: prior to surgery it varied between 4 and 10, mean
value was 7.3 £ 2.5; after surgery it varied between 0 and 10,
mean value was 3.9 * 2.5. Considering that in most patients
standard access to the ventricles from the Kocher point was
used, during operation clots from the anterior horn of the
lateral ventricle (or from the anterior horns of both lateral
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ventricles), as well as 3™ ventricular cavity (which allowed
to access its floor and perform TVS), were removed. There-
fore, decrease in hemorrhage severity in EA was achieved
through clot removal from the anterior horns of the lat-
eral ventricles and anterior 1/2 or 2/3 of the 3™ ventricle.
As a result, hemorrhage severity decreased by 4 points per
the Graeb scale. In IVH in the 3™ and 4™ ventricles, access
through a burr hole made frontally from the Kocher point
could be used to remove clots from the cavity of the 3
ventricle through the aqueduct after aspiration. It is a less
common operation which in favorable conditions allows
to almost completely remove clots from the ventricular
system.

Intraoperative complications

Intraoperative complications were observed in 3 (20 %)
of 15 patients, who underwent EA of IVH. In 2 patients,
arterial hypertension was observed, possibly associated with
excessive irrigation of the ventricular cavities. In 1 patient,
hemorrhage from the perforating artery branching from the
basilar artery bifurcation was observed. Hemorrhage oc-
curred during TVS and was stopped through expansion
of Fogarty balloon catheter for 2 minutes. Outcomes in pa-
tients with intraoperative arterial hypertension were of types
4 and 5 per the mRS. In 1 patient after hemorrhage during
TVS, convergence failure due to the left oculomotor nerve
was observed. It could be caused by traction pressure on the
3" nerve during Fogarty catheter expansion or ischemia
of the oral segments of the brain stem after hemorrhage
into the 3, 4% ventricles and development of tegmental
syndrome. In the control group, no intraoperative compli-
cations were observed.

Effectiveness of surgical resolution of occlusion

hydrocephalus

Prior to surgery, mean VCR-2 value in the treatment
group (endoscopic surgery) was 23.0 = 3.8 %, after surgery
per CT data (performed on day 1 after operation) it was
18.5 £ 4.0 %. In the control group (with EVD) VCR-2
prior to surgery was 23.1 £ 4.4 %, after surgery (per CT data)
it was 18.2 £ 5.2 %. Results show no differences in the treat-
ment and control groups which demonstrates effectiveness
of endoscopic surgeries in OH resolution.

Postoperative complications

Frequencies of postoperative complications in the
treatment and control groups were similar but their struc-
tures were different. In 15 patients from the treatment
group, 1 patient had IVH recurrence without conse-
quences (she was discharged with favorable outcome),
in 1 patient massive cerebellar infarction was caused
by OH and axial brain dislocation which subsequently led
to patient death. In the control group of 14 patients,
2 developed suppurative meningitis which caused death
of 1 of them. The remaining complications in both groups
were not surgical (Table 4).
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Table 4. Postoperative complications in patients of the treatment and control
groups

Number of patients in groups

Postoperative Total
complication Treatment Control
(EA) (EVD)

No complications 9 9 18
Recurrence of IVH 1 0 1
itsféllfemlc cerebellar 1 0 1
Meningitis 0 2 2
Pneumonia 4 2 6
GIB 0 1 1
Total 15 14 29

Note. GIB — gastrointestinal bleeding.

Outcomes

Outcomes of the patients after EVD and EA were sig-
nificantly different. In patients after EA, functional out-
comes were better with lower mortality compared to pa-
tients after ECD (Table 5). Mortality after EVD was 57.1 %,
after EA it was 13.3 % ()2 = 8.6, p <0.01). Causes of death
are presented in Table 6. Of 15 patients of the treatment
group, 2 died. Death of 1 patient was caused by massive
ischemic cerebellar stroke which led to edema-ischemia,
brain dislocation (outcome was reached at day 10 after
hemorrhage). One patient with massive IVH in the lateral,
3 and 4% ventricles with volume of 28 cm?® (Fig. 1) who
underwent endoscopic removal of blood clots and TVS, died
on day 30 after hemorrhage due to multiple organ failure.
Autopsy showed minimal morphological changes in the
periventricular brain matter at the level of lateral ventricles
(Fig. 2).

For patients in the control group (EVD), deaths were
primarily caused by cerebral edema and dislocation, less
frequently due to brain stem hemorrhage, meningitis, pneu-
monia, and multiple organ failure. Causes of death in the
control group should be considered closer.

Fig. 1. CT scan of the patient N., 78 years old. Intracerebral hematoma of basal
ganglia — 35 cm’, intraventricular hemorrhage in lateral, 111 and IV ventri-
cles — 28 cm’: a — axial plain; b — sagittal reconstruction
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Fig. 2. Morphological research of lateral ventricle wall (hematoxylin and
eosin, x 200) on the 30" day after intraventricular hemorrhage and on the
27" day after endoscopic intraventricular clot removal from the lateral ven-
tricle. Changes of the lateral ventricle wall are visualized, cuboidal epithelium
of ependyma is preserved, no periventricular edema and ischemia

Table 5. mRS outcome after surgery in the treatment and control groups (n = 29)

mRS outcomes

Surgery
type 2 +s ; Total, n (%)
EA 6(40.0) 7(46.7) 2(13.3) 15 (100)
EVD 4(28.6) 2(14.3) 8(57.1) 14 (100)
Total 10(34.5) 9(31.0) 10(34.5) 29 (100)

Note. mRS — modified Rankin Scale.

Table 6. The structure of causes of death in patients from treatment
and control groups

Group
Number
Cause of death Treatment Control of patients
(EA) (EVD)
Cerebral edema
and dislocation 1 4 5
Brainstem
hemorrhage 0 1 1
Meningitis 0 1 1
Pneumonia 0 1 1
Multiple organ
failure 1 1 2
Total 2 8 10

Edema-ischemia and brain dislocation caused deaths
of 4 patients in the control group (after EVD). These pa-
tients passed on average on day 15.3 after hemorrhage. In 3
of 4 patients, OH was resolved after EVD, in 1 patient it was
not. The last patient was hospitalized with ICH with volume
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of 21 cm?, complicated by IVH in the 3" and 4™ ventricles
with their tamponade which led to OH. At hospitalization
the patient was in deep obtundation (GCS score was 11).
Patient underwent EVD (2 lateral ventricles were drained)
but ICH was not removed. During patient emergence from
anesthesia, his condition had negative dynamics (GCS
score was 4). CT data showed increased axial brain disloca-
tion. Patient had been receiving intensive care for 3 weeks
but despite all attempts, he could not be saved. In 3 other
patients, EVD helped resolve OH but it did not prevent
cerebral ischemia after brain dislocation, and cerebral ede-
ma and dislocation were stated as causes of death. In 1 pa-
tient of the control group, death was caused by primary
hemorrhage in the brain stem which was the cause of OH
and subsequent surgical intervention.

DISCUSSION

Nontraumatic IVH can occur as an isolated form
of hemorrhage or as a result of blood breakthrough into the
ventricular system during parenchymatous hemorrhage.
Isolated IVH is observed in 3—15 % of cases [6, 11]. This
IVH which in itself worsens prognosis in patients with hem-
orrhagic stroke [12, 13], is often complicated by acute OH
with risk of death [1, 14]. Acute OH is an emergency condi-
tion requiring emergency surgical intervention. Depending
on hospital facilities, patient can undergo EVD, LF with
subsequent ventricular drainage, TVS, and endoscopic
blood clot removal accompanied by TVS.

The first group to perform endoscopic IVH resolution
were L.M. Auer et al. (1988). In their work [5], they pre-
sented results of successful endoscopic removal of 77 intra-
cerebral and 13 intraventricular hemorrhages: in 12 %
of observations, more than 90 % of clot volume was re-
moved, in 88 % cases more than 50 % of the initial volume
of clots. Technique of clot removal comprised of clot irriga-
tion with physiological solution and its aspiration through
endoscopic trocar. In the study by Z. Horvath et al. (2000),
a biportal technique of ventricular clot removal in a patient
with primary hemorrhage into the lateral ventricles and
tamponade of the 3 and 4 ventricles was proposed. Clot
removal was performed by constant irrigation with physi-
ological solution and aspiration with two endoscopes which
allowed to better orient in the conditions of hemorrhage
and poor visibility, and to remove clots from the lateral,
3 ventricles and perform TVS without complications under
“double visual control” [6].

Technique of hemorrhage resolution in the ventricular
system depends on the volume, density, and location
of blood clots. Loose clots can be removed by irrigation and
soft aspiration using multichannel trocar with a possibility
to regulate inflow and outflow of irrigation liquid. Denser
clots are removed with microforceps through trocar chan-
nels [11, 15]. Using a multichannel trocar for breakage
of dense clots, J.M. Oertel et al. (2006, 2008) also used
ultrasound aspirator and water jet burr compatible with the
Gaab trocar [16—18]. After clot breakage, clots could be
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aspirated thorough relatively narrow channels of a mul-
tichannel trocar. P. Longatti and L. Basaldella (2013)
successfully removed massive IVH of the lateral, 3 and
4™ ventricles using a flexible endoscope with diameter
of the working channel of 1.2 mm which allowed for bet-
ter maneuvering in the cavities of the lateral and 3™ ven-
tricles [18].

As we have seen in our own experience, endoscopic
aspiration of clots using a rigid endoscope is possible for the
anterior horns, lateral ventricles, and cavity of the 3" ven-
tricle. Removal from the 4" ventricle is a technically com-
plex but accomplishable task [19]. In this study to remove
clots from the cavity of the 3™ ventricle and cerebral
aqueduct, one-channel trocar of the Gaab ventruloscope
and Certofix 14F catheter were used. Hard metal tips
of a vacuum aspirator are less fitting for this kind of op-
eration — removal of clots through a trocar — as endoscope
cone at its base does not allow to manipulate the aspirator.
For this task, only a flexible tip can be used. However, use
of a transparent endoscopic port with diameter of 8 mm
in some cases allowed us to effectively and quickly remove
clots of varying density from the anterior horns and bodies
of the lateral ventricles using a metal canula of a vacuum
aspirator (Fig. 3). Removal of clots from the cavity of the
3 ventricle technically remained the same: only through
a trocar which can be inserted through the foramen
of Monro.

The published studies show high effectiveness of endo-
scopic surgery, low complication risk, and favorable out-
comes in most of the patients (on average, in 76 %) [3, 7,
11, 15, 20]. According to meta-analysis by Y. Li et al.
(2013), which included 680 of operated patients, local clot
fibrinolysis with EVD is less effective than endoscopic clot
aspiration with EVD: in this case clot removal by 60 % and
more can be achieved by endoscopic aspiration and EVD
in 88.9 % of cases, while by local fibrinolysis and EVD only
in 29.4 % of cases. Mortality after fibrinolysis and EVD, ac-
cording to meta-analysis, is 14.1 %, after endoscopic aspi-
ration and EVD — only 4.9 %. Effectiveness of EVD after
successful endoscopic clot removal is not confirmed and
selection of the approach to external drainage is left to the
surgeon [3].

In this study we showed that endoscopic technique pro-
vides the following benefits:

— significant decrease in clot volume in the ventricular
system (from mean score of 7.3 £ 2.5to 3.9 &+ 2.5 per
the Graeb scale) which can frequently cause significant
damage to the periventricular segments of the brain
stem [21];

— allows to resolve OH;

— allows to increase the number of favorable outcomes
and decrease mortality compared to outcomes in the
control patient group.

One of the advantages of endoscopic operations is abil-
ity to perform TVS which removes the necessity of external
draining or shortens the time of drain presence in the
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Fig. 3. Endoscopic intraventricular hemorrhage resolution and third ventriculostomy in patient A., 24 years old, on the 3* day after hemorrhagic stroke. CT scan
of the brain: a—d — intracerebral hematoma (6 cm?), intraventricular hemorrhage in lateral, I1I and 1V ventricles (12 cm?) (Graeb score — 6); e, f — intra-
ventricular hemorrhage resolution from lateral ventricles; g, h — intraventricular hemorrhage resolution in the III ventricle and ventriculostomy;
i,j— CTscan of the brain 7 days after surgery
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ventricles and allows to decrease the frequency of ventricu-
litis from 10—17 to 0—2.9 % [22]. However, some authors
state that endoscopic aspiration should be accompanied by
external ventricle drainage, especially if intracranial pres-
sure should be controlled and corrected with ventricular
draining [2, 7]. This study did not include evaluation
of long-term treatment results, therefore the question of ad-
visability and risks of EVD after endoscopic aspiration
of IVH should be studied further.

Original report in English

CONCLUSION

Endoscopic surgery is an effective and safe method of in-
traventricular hemorrhage management and 3™ ventriculo-
stomy for occlusion hydrocephalus resolution. The study
shows that this method allows to achieve better functional
results and decrease mortality in patients compared with
external ventricular drainage. Selection criteria for supple-
mentation of endoscopic surgery with external ventricular
drainage require further investigation.
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Background. The dura mater tear are quite common in patients with thoracic and lumbar fractures. Prevention
of cerebrospinal fluid leakage and sealing of the dura mater suture is an important stage in the treatment of such
patients.

Objective: to find an optimal surgical tactics for patients with fractures of the thoracic and lumbar spine and dura
mater tear.

Materials and methods. This study included 167 patients operated on for fractures of the thoracic and lumbar spine
with concomitant traumatic spinal canal stenosis. We analyzed their clinical data and results of instrumental examina-
tion. All patients underwent laminectomy at the level of their fractures and transpedicular fixation. The main group
included 55 patients with dura mater tear, whereas the control group comprised 112 patients without dura mater tear.
Results. Dura mater tear was found in 32.9 % of patients with fractures of the thoracic and lumbar spine. Of them,
21.8 % had compression of the spinal cord or nerve roots at the sites of dura mater tear. This fact should be taken into
account when performing decompression and the reduction maneuver to prevent additional injuries to the neural
structures.

Thirty-three (60.0 %) patients underwent direct suturing aimed to restore the dura mater integrity. Their mean size
of the dura mater tear was 13.2 + 7.4 mm?. Thirteen patients (23.6 %) with larger dural tear (27.5 + 6.3 mm?) underwent
their repair using either a fragment of dura mater from a deceased donor (n = 2), Reperen implants (n = 5), or Durepair
patches (n=6). In 9 patients (16.4 %), the integrity of dura mater was restored without suturing (the “sandwich”-sealing
method) (mean size of the dura mater defect 5.0 + 2.6 mm?). Twenty-one patients had additional sealing of dura mater
suture using bioglue.

Postoperative wound cerebrospinal fluid leakage was registered in 5 out of 55 patients from the main group. Cerebro-
spinal fluid leakage was most common in patients who had undergone dura mater repair with implants (23.1 %), while
those who had undergone direct dura mater suturing were less likely to develop it (6.1 %). No cerebrospinal fluid
leakage was observed in patients with small defects (<3 mm?) and in those whose dural tears were located at the nerve
root cuffs. Patients with postoperative cerebrospinal fluid leakage had no additional sealing of dura mater suture using
bioglue.

Postoperative wound infection was registered in 4 (7.3 %) patients from the main group and 6 (5.4 %) patients from
the control group.

Conclusion. Sealing of dura mater sutures with glue compositions is an effective method to prevent postoperative
cerebrospinal fluid leakage. Sealing of dura mater sutures with a collagen sponge does not prevent wound cerebrospinal
fluid leakage.

Key words: spinal cord injury, dura mater, cerebrospinal fluid leakage, vertebral motor segment

For citation: Martikyan A.G., Grin A.A., Talypov A.E. et al. Treatment strategy for patients with thoracic and lumbar spine
fractures with dura mater tear. Neyrokhirurgiya = Russian Journal of Neurosurgery 2022;24(2):35-42. (In Eng.).
DOI: 10.17650/1683-3295-2022-24-2-35-42.

BACKGROUND (DM), it also aims to restore its integrity and preserve the
Surgical treatment of spinal cord injury (SCI) always subdural space to normalize cerebrospinal fluid (CSF) cir-
aims to ensure complete decompression of the neurovascu-  culation. All surgeries include mandatory reclination and
lar structures of the spine. In case of tear to the dura mater reposition of the injured spinal segments to achieve normal
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anatomical and physiological parameters of the spinal canal
and normal spinal fusion. Decompression is important
to preserve the spinal cord and spinal nerves, as well as
to create conditions for their recovery [1—4]. According
to different authors, between 7.7 and 64.0 % of patients
with injuries of the thoracic and lumbar spine also have DM
tear, which is usually diagnosed at laminectomy [5—10].
Among patients with injuries of the thoracic and lumbar
spine, DM tears are most frequently observed in case
of combination fractures of the vertebral body and its lam-
ina and displacement of the fragments [7, 9, 11—15].
In such patients, laminectomy is associated with an in-
creased risk of intraoperative damage to the DM, spinal
cord, and spinal nerves. Early diagnosis of DM tear is cru-
cial to choose an optimal surgical strategy. Preoperative
identification of risk factors for DM tear is extremely im-
portant. They include [7, 9, 12—14]:
— less than 50 % narrowing of the spinal canal at the level
of fracture;
— increased interpedicular distance of the fractured ver-
tebra;
— presence of laminar fractures;
— the maximal separation distances of the edges in lami-
nar fractures;
— fractures at several levels;
— severity of concomitant injuries;
— severity of neurological disorders.

Very few publications describe the methods of DM res-
toration and their effectiveness [7, 8, 11—14]. The choice
of an optimal surgical technique for DM tear repair integ-
rity and its impermeability is still challenging.

MATERIALS AND METHODS

A total of 350 patients with thoracic (» = 124) and
lumbar (n = 226) fractures underwent surgeries at the De-
partment of Emergency Neurosurgery, N.V. Sklifosovsky
Research Institute for Emergency Medicine between
01.01.2014 and 12.31.2018. Seventy-three of them had
transpedicular fixation of the affected spinal segments and
postural reduction of the spine without laminectomy. In 84
of them, the supportability of the spinal motion segment
was restored by anterior spinal fusion, while 26 patients had
vertebroplasty. a total of 167 individuals underwent poste-
rior decompression at the level of fracture with laminecto-
my and transpedicular fixation of the affected spinal seg-
ments. The level of fracture varied between Th3 and L5, but
most of the patients had fractures at the level of Th12—L3.
Posterior spinal decompression was performed from 3 hours
to 23 days after the trauma.

This was a retrospective study. Its participants were divided
into two groups. The main group included 55 (32.9 %) pa-
tients who had DM tear caused by fragments of vertebral
fracture. The control group consisted of 112 patients with-
out DM tear.

The AO Spine Thoracolumbar Spine Injury Classifica-
tion System (AOSpine), 2013 was used to assess the type
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of injury [16]. Neurological disorders were evaluated using
the American Spinal Injury Association (ASIA) scale [17].

The indications for decompression surgery via the pos-
terior approach using laminectomy and transpedicular fix-
ation of the affected spinal segments include:

— unstable spinal fracture with a high risk of secondary
damage to the spinal cord or Cauda equina;

— clinical signs of spinal cord and/or Cauda equina com-
pression.

All patients underwent extended laminectomy and
transpedicular fixation of the affected spinal segments.
In case of destruction of the anterior column of a broken
vertebra, the surgery was divided into two stages. In 78
(46.7 %) patients, the second stage included anterior spinal
fusion within a period of 2—6 weeks.

All patients received intraoperative antibiotics. If the
operation lasted more than 6 hours or the blood loss was
more than 1000 mL, the antibiotic dose was 1 g.

The choice of surgical tactics was based on the type
of injuries of the spine and neural structures assessed by CT
and/or MRI. Extended laminectomy was done at the level
of the fractured vertebra, also partially involving the vertebra
located above the fractured one. In case of fracture disloca-
tions, laminectomy was done at the level of dislocated ver-
tebra and the vertebra located below and using a high-speed
electric drill and Kerrison rongeur. We performed decom-
pression of the neural structures located between the frag-
ments of the broken vertebra. Then we removed bone and
disc fragments and all substrates causing compression of the
dural sac, nerve roots, and the spinal cord. Ventral decom-
pression of the dural contents was performed via the poste-
rior approach without a pronounced lateral traction during
the manipulation.

During the decompression, 19 patients were found
to have neural structures between the fragments of the bro-
ken vertebra. In 12 patients of them, the spinal cord or
spinal roots were prolapsed and strangulated at the sites
of DM tear (Fig. 1).

We performed revision of the subdural space to assess
the condition of the spinal cord and/or its roots. The next
stage included restoration of DM integrity and patency
of subdural space. After matching the edges of the damaged
area of the DM, we carefully sutured the DM and/or per-
formed its repair using interrupted or continuous sutures with
nonresorbable polypropylene threads (Prolene 5/0 or 6/0).

Titanium transpedicular and/or laminar systems were
used for spinal fusion. Their installation was controlled by
an electron-optical converter. Following complete decom-
pression of neural structures and restoration of DM integ-
rity or confirmation that it was intact, we performed repo-
sition, restored normal positions of the vertebrae and
normal spinal axis, eliminated deformations and installation
transpedicular fixation.

Data processing and analysis was performed using the
SPSS Statistics 22.0 for Windows. The Pearson y>-test was
used to estimate differences between the groups.
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Fig. 2. Dura mater repair (intraoperative pictures): a — using continuous suture; b — using interrupted suture

RESULTS

Mean patient age was 38 years (range 17—80 years,
n = 167). The sampled population included 101 (60.5 %)
males and 66 (39.5 %) females. All patients underwent pre-
operative CT of the spine; 43 patients additionally had
MRI. All patients were diagnosed with posttraumatic spinal
canal stenosis between 23 and 100 %.

DM tear was found on the posterior and/or posterio-
lateral surface of the dural sac in all cases. The area of DM
tear varied between 2 and 38 mm? (mean 15.2 £ 9.9 mm?).
The choice of surgical tactics for restoring the integrity
of the DM depended on the location, size of the dural tear,
and the presence of disintegration of the DM wall.

Methods of restoring DM integrity

1. DM suturing. Thirty-three out of 55 (60.0 %) pa-
tients underwent direct DM suturing without an expanding
plastic. Mean size of the affected DM tear was 13.2 *
7.4 mm? (range: 3.0—28.0 mm?) (Fig. 2).

In 25 patients, we used the TachoComb® sponge
(Takeda Austria GmbH, Austria) to ensure additional
sealing of the suture. The sponge was placed by a single
block to overlap the edge of the DM suture by 1—1.5 cm

(Fig. 3 a). In 8 patients, sutures were additionally sealed
by glue (Fig. 3 b).

2. DM repair by expanding plastic surgery. Thirteen out
of 55 (23.6 %) patients underwent DM repair with expand-
ing plastic, because large size of the defect and loss of DM
fragments did not allow us to suture without narrowing
of the dural sac. Mean size of the affected DM tear in these
patients was 27.5 & 6.3 mm? (range: 18.0—38.0 mm?). Two
patients had their DM repaired using fragments of cadav-
erous lyophilized DM, whereas the remaining 11 patients
had their DM repaired using synthetic material: Reperen
implants (n =5), or Durepair patches (n = 6). The implant
of the appropriate size was attached to the edges of the DM
tear using a continuous suture, creating an additional space
of the dural sac. In 5 patients, TachoComb® sponge was
placed by a single block to overlap the edge of the DM su-
ture by 1—1.5 cm to seal it. In the remaining 8 patients, the
DM suture was reinforced by glue (Fig. 4).

3. Without DM suturing. In 9 (16.4 %) patients, the
DM integrity was restored without suturing (the “sand-
wich”-sealing method). Their mean size of the DM tear was
5.0 £ 2.6 mm? (range: 2.0—10.0 mm?). Five patients had
their DM defects located at the nerve root cuffs (mean size
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Fig. 3. Sealing the dura mater suture (intraoperative pictures): a — using
TachoComb (Takeda Austria GmbH, Austria); b — using BioGlue (CryoLife,
Inc., USA)

Fig. 4. Repair of the dura mater defect by inserting and suturing an artificial
implant (intraoperative picture)

6.6 £ 2.3 mm?). These patients underwent no DM suturing
due to the high risk of dural sac stenosis and root compres-
sion. Small DM tears (<3 mm?) were identified in 4 pa-
tients, including 2 with single, and 2 with multiple tears.
These patients also had no DM suturing; their defects were
covered by the fragment of fat/muscle tissue and collagen
material (the “sandwich”-sealing method). In 5 patients,
DM sutures were additionally sealed with bioglue placed
directly on the DM using (the “sandwich”-sealing method).
In total, 21 patients had their DM sutures sealed with bio-
logical adhesive (glue) compositions, including 8 patients from
the group of DM suturing, 8 patients from the group of DM
repair with expanding plastic, and 5 patients from the no su-
turing group using the “sandwich”-sealing method.

The Queckenstedt test was used for intraoperative con-
trol of CSF leakage after DM integrity restoration by one
of the abovementioned methods. Repeated sealing was per-
formed in case of CSF leakage.

Redon drainage (up to 0.5 cm in diameter) was placed
in the epidural space for passive liquid outflow. In patients

HENPOXUPYPTUA
TOM 24 Volume 24

Russian Journal of Neurosurgery ‘

with DM defects, especially in case of large DM tears, the
drainage was left for 2—5 days to prevent postoperative CSF
leakage. Different methods of DM integrity restoration are
shown in the Table.

Patient distribution by the method of dura mater (DM) integrity restoration

q Number
Method of DM of ﬂll\;[ f)aﬁl/ls:é‘;ect of cases
integrity restoration mm? >
abs. %

DM suturing 132+74 33 60.0
DM repair (plastic
sureery) 27.5+6.3 13 23.6
Without DM suturing
(the “sandwich”- 50%2.6 9 16.4
sealing method)
Total 15.2+£9.9 55 100

CSF leakage in the early postoperative period was reg-
istered in 5 (9.1 %) patients with DM tear. It was diagnosed
on average after 4.6 = 2.1 days postoperatively (min on day
2, max on day 7, n = 5). Patients with small DM tears
(<3 mm?) or tears located at the nerve root cuffs had no
postoperative CSF leakage. Among 33 patients who under-
went conventional DM suturing, 2 (6.1 %) patients develo-
ped CSF leakage. Three out of 13 patients from the group
of DM repair with expanding plastic (23.1 %) had CSF
leakage. Postoperative wound CSF leakage developed only
in patients who additionally had a collagen sponge (Tacho-
Comb®) placed on the suture line, while DM suture sealing
with glue prevented wound CSF leakage in all of the patients.

All 5 patients with postoperative CSF leakage under-
went revision of the surgical wound. CSF leakage through
the DM suture was detected using the Queckenstedt test.
The DM area (with CSF leakage) was tamponed with either
a free fragment of muscle (# = 3) or fat tissue (n = 2). All
patients with wound CSF leakage underwent additional
DM sealing using a biological two-component glue. The
postoperative wound in all 5 patients was sutured in layers.
The drainage tube was installed through a contraincision
in the subfascial space and was left for 3—5 days. All patients
underwent lumbar punctures in the postoperative period
with the removal of 30—50 mL CSF for 3—5 days. None
of the patients had recurrent cerebrospinal cyst (pseu-
domeningocele) of soft tissues, according to ultrasound, or
CSF leakage.

Ten out of 167 (5.9 %) patients developed postoperative
wound infection. Complications were detected on an aver-
age of 7.4 *+ 2.2 days (range: 4—11 days, n = 10) postoper-
atively. Postoperative wound infection was registered in 4 out
of 55 patients with DM tear (7.3 %) and 6 out of 112 pa-
tients without DM tear (5.4 %). There was no significant
difference in the incidence of postoperative wound infection
between the groups (x> = 0.24, P = 0.624). All patients with
postoperative wound infection underwent wound revision,
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its debridement, and drainage tube installation. The tube
was removed after 3—5 days. Wound healing in this group
of patients was observed after 21.8 £+ 2.4 days on average
(min — on day 18, max — on day 26, n = 10). Two patients
with severe concomitant injuries died on days 10 and 13 due
to complications not related to surgery.

DISCUSSION

Unstable spinal fractures are characterized by deforma-
tion of the spinal canal and compression of the dural sac
contents, which might cause neurological disorders [18,
19]. Decompression of the neurovascular structures of the
spine is required to preserve neural structures and create
conditions for their recovery. Patients with unstable spinal
fractures in combination with a fracture of the posterior
structures are at risk of hernial protrusion of neural struc-
tures between the fragments of the broken vertebra. There-
fore, all patients first undergo decompression of neural
structures via the posterior approach using extended lami-
nectomy, without attempting postural reduction and spine
distraction. It allows decompression of the neural structures
located between broken vertebral fragments. Patients with
DM tear require restoration of its integrity, otherwise they
are at risk of compression of the neural structures located
between the fragments of the broken vertebra during spinal
reduction, which may cause new tears to the DM, spine,
and spinal nerves. The reduction maneuver can be per-
formed only after complete decompression of the neural
structures [7—10, 13]. In our study, DM tears were identi-
fied in 55 (32.9 %) patients. Nineteen individuals were
found to have their neural structures located between the
fragments of a broken vertebra at the decompression stage.
Twelve patients out of 55 with DM tear (21.8 %) were diag-
nosed with compression of the spinal cord or its roots at the
sites of DM tear.

At the stage of laminectomy, surgeons often observed
CSF leakage from the damaged DM area, usually at the
level of the affected vertebra [6, 20]. Nevertheless, pseu-
domeningocele after DM tear is quite rare in patients with
vertebral fractures (unlike in patients with iatrogenic DM
damage), which is associated with active inflammation and
hematoma development in the injured area [21, 22]. Only
one case of pseudomeningocele in a patient with lumbar
spine fracture and DM tear has been reported so far [22].
Sealing of the teared DM area in SCI patients is needed
to prevent postoperative infections that can (compromise)
significantly worsen treatment outcomes [23]. We observed
no significant differences in the incidence of postoperative
wound infection between the groups (p = 0.624). Four
(7.3 %) patients in the main group and 6 (5.4 %) patients
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in the control group developed postoperative wound infec-
tion. The is a lack of data on the incidence of surgical
wound infections in SCI patients with DM tears.

Restoration of DM integrity is more difficult in patients
with SCI than in patients with iatrogenic damage [21],
because the affected area often has an irregular shape and
might have DM disintegration. No “gold standard” for DM
restoration in SCI patients has been developed so far be-
cause of the significant variability of tear shapes and diffi-
culties associated with DM repair with implants and sealing
[7,8, 11-14].

Many surgeons prefer to restore DM integrity by its
direct suturing if the tear is located on the posterior surface
[9, 13, 24]. However, in case of large dural tear or DM dis-
integration, it is recommended to perform DM repair using
different materials. In our study, 33 (60.0 %) patients un-
derwent direct DM suturing. Thirteen patients had their
DM tears repaired using either a fragment of dura mater
from a deceased donor (n = 2), Reperen implants (n = 5),
and Durepair patches (n = 6). In 9 patients (16.4 %) with
small dural tears and tears located at the nerve root cuffs,
the DM integrity was restored without suturing (the “sand-
wich”-sealing method).

DM tear sealing without its direct suturing (the “sand-
wich”-sealing method) was effective in all patients: with
small DM tears (<3 mm?) and tears located at the nerve root
cuffs. CSF leakage was most common (23.1 %) among pa-
tients with large DM defects that could not be directly sutured
and required repair with implants. Only 2 out of 33 (6.1 %)
patients developed CSF leakage after direct DM suturing.
Additional sealing with glue prevented CSF leakage in 100 %
of cases regardless of the method used for DM integrity resto-
ration (direct suturing or repair with implants).

CONCLUSION

DM tears were observed in 32.9 % of patients with tho-
racic and lumbar vertebral fractures. Every 5" (21.8 %) patient
had compression of the spinal cord or its roots at the sites
of DM tear. This fact should be taken into account when per-
forming decompression and the vertebral reduction maneuver
to prevent additional injuries to the neural structures.

DM tear sealing without its direct suturing (the “sand-
wich”-sealing method) can be effective to prevent CSF
leakage in patients with small DM tears (<3 mm?), includ-
ing those located at the nerve root cuffs. Suture sealing
with a collagen sponge does not prevent CSF leakage
in patients with DM tears. The presence of DM tears had
no impact on the incidence of postoperative wound infec-
tion: it was observed in 7.3 % of patients with DM tears
and 5.4 % of patients without DM tears.
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Introduction. Volume of glioma resection positively correlates with treatment results. Advance in extent of resection
due to various additive methods leads to prolonged overall survival and delays progression. Our aim was to evaluate
the value of intraoperative magnetic resonance imaging.

Objective — to present the first experience of using intraoperative magnetic resonance imaging and evaluate the ef-
fectiveness and safeness of this technique in surgery of glial brain tumors.

Material and methods. Prospective analysis of surgical interventions performed using the intraoperative magnetic
resonance imaging and the results of neuroimaging in 9 patients with different grade brain gliomas treated in Federal
Brain and Neurotechnology Center was carried out.

Results. In all patients we detect variable residual tumor volume after first resection. Additional resection was performed
in all cases after the intraoperative magnetic resonance imaging. Mean scan time were 45 minutes overall time for scan
were decreasing as we gain experience in using intraoperative magnetic resonance imaging.

Conclusion. Intraoperative high-field intraoperative magnetic resonance imaging can be successfully used in the sur-
gery of brain gliomas. the technique allows increasing the radicality of tumor removal without increasing the risk
of complications.

Key words: glioma, brain tumor, MRI, iMRL, intraoperative MRI, intraoperative monitoring
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INTRODUCTION

Gliomas are the most common primary tumors
of the central nervous system (CNS) comprising 80 %
of malignant tumors, and in the recent years the rate of their
diagnosis has been increasing [1—3]. Increased frequency
of CNS tumor diagnosis is associated with improvements
in diagnostic techniques, higher cancer alertness in local
practitioners, and widespread use of tomographs. Despite
improvements in surgical techniques, chemotherapy, and
radiation protocols, in the last 30 years no significant increase
in the life span of these patients was achieved. a direct de-
pendence of survival, time of malignant transformation, and
recurrence-free survival on radicality of glioma resection
was demonstrated, and completeness of tumor resection is
the main predictor of survival. Currently, the gold standard
of glioma therapies is maximally radical tumor resection
using neuronavigation under light microscopy control. It

includes complete resection of hyperintense (FLAIR mode
of magnetic resonance imaging (MRI) area in tumors not
accumulating contrast agent, as well as full resection of ac-
cumulation area in T1-weighted imaging in tumors which
retain contrast agent [1, 3, 4]. However, surgeon’s first im-
pression on completeness of tumor resection can be erro-
neous which frequently leads to partial resection of tumor
tissue and negatively affects outcomes of surgical treatment
[4]. Use of intraoperative control of completeness of tumor
resection allows to increase radicality of the intervention;
one of these techniques is intraoperative MRI (iMRI)
which allows to achieve optimal resection radicality of tu-
mors of varying differentiation grade [4—6].

MATERIALS AND METHODS
The trial had the following inclusion criteria: glial nature
of the tumor, tumor location in the cerebral hemispheres or
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basal ganglia, iMRI examination. The trial was performed
between 4/12/2021 and 11/11/2021. Unselected patients
were included in the trial. Patients with intracerebral tumors
of non-glial nature with contraindications for MRI were
excluded. Using these criteria, 9 patients were selected:
6 (67 %) males, 3 (33 %) females. Mean age was 45 (be-
tween 23 and 65) years. All patients were lucid, had focal
neurological deficit (67 %) and cerebral symptoms (33 %)
of varying severity. Mean functional score per the Karnofsky
index was 90 (between 70 to 100). Standard preoperative
examination was performed including examinations by
specialists (neurologist, ophthalmologist, general practi-
tioner), lab and instrumental tests of hospital profile. All
patients underwent MRI before, after and during operation
in the same device.

In all patients, osteoplastic trepanation was performed,
tumor was resected using microsurgical techniques under
magnification of the Zeiss OPMI Pentero 900 surgical mi-
croscope (Carl Zeiss, Germany); Medtronic Navigation
StealthStation S7 (Medtronic, USA) was used for intraop-
erative navigation; Neuro-IOM 32/B station (Neurosoft,
Russia) was used for neurophysiological monitoring.

Examinations were performed using high filed (3.0 T)
MRI device Discovery MR750w (General Electric Health-
care, USA), 16-channel GEM Flex Medium coil (General
Electric Healthcare, USA) was used for scanning. Algo-
rithm of pre- and postoperative MRI did not differ from
the standard contrast-enhanced MRI program for brain tu-
mors. Tumor volume before, during and after surgery was
assessed by contrasted part for contrast-positive tumors and
by hyperintense signal on T2-weighted and FLAIR images
for tumors not accumulating contrast agent. Prior to sur-
gery, tumor volume was measured in mL, and after primary
resection it was assessed using iMRI measuring total volume
of pathological tissue (in mL), and its change was compared
to the preoperative volume (in %). Postoperative MRI was
also used to measure residual tumor volume (in mL) and
to calculate its change compared to tumor volume on iMRI
(in %).

The following main parameters were evaluated: pres-
ence of residual tumor after primary resection and after
surgery, volume of residual tumor and its change compared
to preoperative volume; scan time; presence of complica-
tions associated with iMRI.

Intraoperative scan procedure

Hybrid operating room in the Federal Center of Brain
and Neurotechnologies of the Federal Medical-Biological
Agency of Russia is equipped with an MRI device installed
as a “side room” with automatic sliding doors isolating
the Faraday cage from the operating space. Control room
is connected to the MRI examination room and allows
to break the seal of the isolating cage without scan disrup-
tion during opening of the doors (in case of emergency need
to access the patient or equipment). Relative disadvantage
of this organization is the necessity to bring patient
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to the MRI machine, however this is achieved using rotating
operating table and mobile MRI table with common rail
system for moving patient carriage between them. Benefits
of this type of organization are absence of the necessity for
additional magnetic field shimming and shielding of other
rooms, use of any MRI-incompatible equipment in the op-
erating room (which is economically expedient due to low-
er expenses), absence of the necessity to conform with safe-
ty rules, unlimited access to the patient, ability to install
other equipment in the operating room.

When, in surgeon’s opinion, radical resection is achie-
ved or another necessity appears (severe brain dislocation,
complex anatomical location, suspicion of complications,
questionable neurophysiological monitoring data), the pa-
tient is prepared for examination: hemostasis of the intra-
operative wound is performed, it is abundantly irrigated
from hemorrhagic substrate, the cavity is filled with physio-
logical solution (to leave the postresection cavity expanded)
and/or markers are attached to the areas of interest (small
fragments of patient’s adipose tissue/bone wax), the wound
is covered with a bone flap (the margins should be cleaned
of metallic particles left from craniotomy) with partial jux-
taposition of the dura mater and skin, all MRI-incompati-
ble objects are removed from the area of interest. Then
the patient’s head is wrapped in a sterile single-use plastic
bag, patient is disconnected from the ventilator and con-
nected to the mechanical manual device for temporary
pulmonary ventilation. Neurosurgical table is attached
to the MRI table where the patient is transferred. Above
the area of interest, a radiofrequency coil is installed locked
in place by belts or bandages. Patient on the MRI table is
transferred to the procedure room where the table is attached
to the MRI machine, patient is connected to the MRI-com-
patible ventilator and vitals monitor, as well as contrast
agent injector. Scan is then started.

Full examination protocol including transfer takes
30—40 minutes on average, patient transfer with their set-
tling and connection to MRI-compatible equipment takes
5—10 minutes (after wrapping of the patient’s head in a steri-
le bag), necessary preparation for resection continuation
takes 15—20 minutes.

Every patient undergoes at least 3 MRI scans: preoper-
ative (at least a day prior for elimination of the contrast
agent from the brain matter prior to surgical intervention),
intraoperative (one or more if necessary), postoperative
(control).

It should be noted that preoperative and control MRI
are multiparameter routine examinations: DWI (diffu-
sion-weighted MRI), T1 FSE (fast spin echo) before and
after contrast enhancement, T2 FSE, T2 FLAIR, SWAN,
DSC-PWI, tractography, and single voxel spectroscopy.
the volume of intraoperative examination depends on the con-
text, obtained information, as well as surgeon’s and neuro-
radiologists’s decisions.

Intraoperative data are analyzed by a surgeon and a neuro-
radiologist, and if necessary they are integrated into
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the neuronavigation system for further additional tumor
resection.

Examination of the area of postoperative

intervention

In the early postoperative period, edema of the soft tis-
sues of the scalp with varying volumes of fluid (serous fluid,
blood, cerebrospinal fluid (CSF) can give a complex MRI
signal) and air in different proportions is a typical observa-
tion.

Frequently, extra- and intracranial air (hypointense
in all modes), most commonly in the subdural space above
the frontal cortex (examination is performed when patient
is lying on their back), as well as in the postoperative defect
area, CSF space, soft tissues is observed during postopera-
tive examination. Dynamic monitoring shows relatively fast
elimination of even large volumes of air.

Detection of small quantity of blood in the soft tissues
of the sculp, epidural clusters, and postresection cavity is
typical during surgery. Some blood can be observed in the
subarachnoid spaces of the sulci and ventricular system
of the brain (due to regurgitation).

It should be noted that differentiation of hemostatic
agents soaked in blood from true hemorrhages is a complex
problem, though the latter are characterized by a more
complex signal which changes on images from different
impulse sequences, and cooperative interpretation with
a neurosurgeon simplifies this task.

Soft tissues of the sculp (injured muscles), dura mater,
as well as cerebral parenchyma at resection margins, can
demonstrate early thin reactive accumulation of the con-
trast agent if intraoperative scan with intravenous contrast
was performed.

The result of the operation is a cavity with varying vol-
umes of CSF, blood, and hemostatic material. These cavi-
ties can change in size with time (for example, if they are
connected to the ventricular system).

During evaluation of the postresection cavity, small
local areas of ischemia are commonly detected. Usually,
they are adjacent and appear due to use of bipolar coagula-
tion. For detection of this phenomenon, combined analysis
of DWI and ADC maps is usually sufficient, but MRI per-
fusion can help if difficulties are encountered.

Ischemic areas can lead to overevaluation of the volume
of residual tumor tissue if during combined analysis MRI
perfusion and DW data are not considered, as a small mass
effect and elevated signal on T2-wheighted images can im-
itate tumor tissue. Attentive analysis of all obtained data
also allows to differentiate ischemic area from vasogenic
edema.

Cerebral edema is an inevitable postoperative phenom-
enon (irrespective of the type of intervention) but in most
cases this edema is not clinically relevant and is resolved
with time.

The main cause of iMRI artifacts, in our experience, is
disruption of magnetic field heterogeneity due to paramagnetic
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(even in extremely small concentrations) presence in the
body (metallic particles, some plastics and more standard —
titanium implants/craniofixes/instruments), enhancement
of natural interfaces due to surgical intervention (postresec-
tion cavity with air, hemorrhagic component or extensive
connection with cranial air cells etc.).

RESULTS

Mean iMRI examination time was 45 minutes and var-
ied between 36 and 55 minutes. With experience of per-
forming intraoperative scans, total time of iMRI decreased.

Preoperative tumor volume varied between 3.8 and 135
mL with mean value of 51.4 mL. According to iMRI data
after primary resection, residual tumors tissue was detected
in all 9 (100 %) patients. Residual tumor volume was bet-
ween 0.05 (0.2 %) and 40 (44 %) mL (mean value was 7.2 mL)
and did not depend on histological subtype of the tumor.
Therefore, radicality of primary resection varied between
56 and 99.8 % with mean value of 84.2 %. In 3 (33.3 %)
of 9 patients, volume of residual tumor was significantly
higher: more than 12 % from the baseline. Analysis of these
cases showed that in 1 male patient glioblastoma resection
was a repeat operation and was performed after radiation
therapy; 1 female patient had deep cystic-solid tumor lo-
cated in the subcortical nuclei and brain stem; 1 patient had
highly differentiated tumor of low volume. These charac-
teristics could complicate orientation in the white matter
causing higher volume of residual tumor.

According to postoperative MRI data, final resection
radicality was 99.8 %, residual tumor tissue of minimal vo-
lume was observed in 1 patient with glioma of the thalamus
and mesencephalon. No complications associated with iMRI
procedures were observed. None of the patients had suppu-
rative and inflammatory complications in the postoperative
period. Summary data are presented in the Table.

CLINICAL EXAMPLES

Male patient no. 6: 33 years. Diagnosis: intracerebral
tumor of the right frontal lobe. Operation was performed: cra-
niotomy of the frontal area, microsurgical removal of the tu-
mor. iMRI showed residual tumor fragment on the posterior
wall of the resected tumor cavity (Fig. 1). After examination,
additional resection of the residual tumor tissue was per-
formed. Histological conclusion: astrocytoma, WHO grade 2.
Control MRI showed no residual tumor. Total scan time was
51 minutes.

Male patient no. 3: 61 years. Diagnosis: intracerebral
tumor of the left frontal lobe. Intraoperative iMRI (Fig. 2)
showed residual tumor fragments in the anterior and posterior
parts of the resection zone. Consequently, resection of the resid-
ual fragment of the tumor was performed. Control MRI after
surgery showed total resection of the tumor. Histological conclu-
sion: glioblastoma, WHO grade 4. Scan time was 46 minutes.

Female patient no. 7: 27 years. Diagnosis: intracerebral
tumor of the left frontal lobe. After primary tumor resection,
iMRI (Fig. 3) was performed: residual fragments of the tumor
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Patient no. Age, Gender, Tumor localization Tumor WHO Scanning  Preoperative Residual tumor  Residual tumor
years m/f (lobe) Grade time, min tumor volume, ml  volume, ml (%)  volum, ml (%)
1 64 m Frontal 4 55 81 0.2 (0.25) 0
2 55 m Temporal 4 48 90.2 40 (44) 0
3 61 m Frontal 4 46 42.4 4.9 (11.5) 0
4 65 m Insular 4 45 34.7 2.2 (6.4) 0
5 32 f Thalamus 2 36 27 10 (37) 0.3 (1.1)
6 33 m Frontal 2 51 18 0.05(0.2) 0
7 27 f The same 3 38 30.6 2.45 (8) 0
8 48 m —«— 4 44 135 4.1(3) 0
9 23 f —«— 2 42 3.8 1.2 (31.5) 0

Note. M — male, f — female.

i

Fig. 1. Brain MRI (Patient no. 6). Axial T2 non-contrast images: a — preoperative MRI with diffuse intrinsic frontal lobe tumor; b — intraoperative images
with residual tumor (arrowheads); ¢ — postoperative MRI, no signs of residual tumor mass after additional resection

on the walls of the resection cavity are visible. Additional re-
section of pathological tissue detected during intraoperative
scan was performed. Control postoperative MRI should no
residual tumor tissue. Histological conclusion: astrocytoma,
IDH-mutant, WHO grade 3. Intraoperative scan time was
38 minutes.

DISCUSSION

Surgeons’ dissatisfaction with the radicality of per-
formed operations in case of using standard techniques
promotes search for new approaches to intraoperative con-
trol. One of such promising approaches is intraoperative
neurovisualization. The first approach of this type was use
of stationary and later mobile computed tomography ma-
chines. With technological advances, intraoperative CT
ceased to satisfy neurosurgeons’ demands due to its poor
image quality, and it was replaced by MRI. One of the first
reports describes intraoperative use of an open MRI ma-
chine with 0.2 T magnetic field in 1998 [7].

M. Lacroix et al. (2001) proposed the concept of max-
imum extent of resection (EOR). In the study (cohort

of 416 patients with histologically confirmed glioblastoma
and tumor resection), the authors concluded that removal
of 89 % and more of baseline tumor volume is a necessary
predictor of increased survival, and resection of 98 % of vol-
ume is a significant independent predictor of survival in mul-
tidimensional data analysis. A new concept was established:
the larger the volume of resected tumor mass, the better prog-
nosis in patients with glioblastoma [8]. This concept promot-
ed intensive studies and lead to publication of data showing
similar connection between resection volume, volume of re-
sidual tumor tissue, and patient survival [9—12].

Surgeon’s opinion on the radicality of tumor resection
can be erroneous which negatively affects treatment out-
comes in the presence of residual tumor [4]. In our trial,
iMRI was performed after the surgeon concluded that
the tumor was totally resected. Radicality of primary resec-
tion was 84.2 %, and residual tumor tissue of varying vol-
ume was detected in all 9 (100 %) patients. All patients
of the studied group underwent additional resection of re-
sidual tumor fragments which increased final radicality

t099.8 %.
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Fig. 2. Brain MRI (Patient no. 3). Axial T contrast-enhanced images: a — preoperative MRI, high-grade frontal lobe tumor; b — intraoperative scan, residual
tumor (arrowhead); ¢ — postoperative MRI, no signs of tumor after additional resection

Fig. 1. Brain MRI (Patient 7). Axial T2 non-contrast images: a — preoperative scan, frontal lobe tumor in premotor area; b — intraoperative MRI, residual
tumor in anterior aspect of resection cavity (arrowheads); ¢ — postoperative MRI with no signs of tumor after additional resection

First quantitative meta-analysis establishing the con-
nection between resection radicality and survival of patients
with glioblastoma was published by T.J. Brown et al. (2016)
[13]. the analysis included 37 articles published between
January of 1996 and December of 2015 and showed that
complete resection increases probability of 1-year survival
by 61 % compared to subtotal resection, while 2-year surviv-
al increases by 19 %, progression-free survival for 12 months
by 51 % [13]. The researchers concluded that for gliomas
with low malignancy grade, increased resection volume
increases survival and significantly decreases probability
of recurrence (by 1.5 times) or malignization [14—16]. This
is very important because residual tumor matter gradually
degenerates into poorly differentiated astrocytoma which
significantly decreases patients’ expected life span.

Currently, the standard of postoperative control
of the radicality of glioma resection is CT or MRI (with or
without contrast enhancement) performed 24 to 72 hours
after surgery [1, 3, 17]. These timelines result from appear-
ance of reactive lesions of contrast accumulation in the long
term after surgery which do not correspond to tumor chang-
es; even with high filed scanners frequency of such changes
can reach 30 % [17]. iMRI can minimize the number

of such false positive lesions [17]. iMRI methods are supe-
rior to postoperative MRI in relation to determination
of resection radicality due to lower number of artefacts.
the difference can vary between 22.7 % for contrast-accu-
mulating tumors to 37.5 % for tumors without con-
trast-positive fragments [17].

Intraoperative MRI allows to assess the presence of re-
sidual tumor tissue during operation when the surgeon can
still change surgical tactics and selectively remove residual
tumor fragments [6]. Use of iMRI leads to more frequent
additional resection: in up to 70 % of cases [4, 6, 18].
The effectiveness of the approach was confirmed in a ran-
domized study with level of evidence I: patient group with
iMRI had higher operation radicality and associated sur-
vival time compared to patients who underwent standard
resection with neuronavigation [6]. Additional resection
was performed in 70 % of cases with iMRI use, mean vol-
ume of residual tumor was 3.16 £ 0.38 cm?. No effect
of surgeon’s experience on the volume of residual tumor or
frequency of repeat resection after iMRI was shown. Resid-
ual tumor volume was more common in large tumors, high-
ly differentiated gliomas (grade 1—2), and tumors in the
functionally significant areas [4, 5].
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In a prospective study of the effectiveness of iMRI
in glioma resection, T. Finck et al. (2020) showed that use
of intraoperative visualization significantly increases
the radicality of tumor resection: from 76 to 96 % [19]; ina
study by M.A. Hatiboglu et al. it increased from 83 to 98 %
[7]. During evaluation of the effectiveness of iMRI in pa-
tients with gliomas of the language zone, J. Zhang et al. noted
that increase in resection volume from 89.8 to 95.5 % leads
to two-fold increase in recurrence-free period from 6.6
to 12.5 months (the changes are statistically significant)
[18]. In the study by T. Finck et al., residual tumor tissue
was observed in 34.8 % of cases with iMRI, total resection
was achieved in 45.2 % of patients, in 20 % of patients,
tumor fragment was left intentionally as it was located in a
functional zone [19].

Currently, surgery of gliomas has 2 main trends devel-
oping side by side: pursuit for increased radicality of inter-
ventions and preservation of functional status. the gold
standard responsible for preservation of neurological status
is neuromonitoring in all of its variations; metabolic and
frameless neuronavigation is responsible for increased ra-
dicality.

Effectiveness of frameless neuronavigation is low
in cases of pronounced brain dislocation associated with
surgical manipulation, CSF aspiration, or cerebral edema.
iMRI does not have this disadvantage as the surgeon sees
the image in real time [20].

In the late 1990s, metabolic neuronavigation with
5-aminolevulinic acid (5-ALA) entered neurosurgical prac-
tice. Products of 5-ALA metabolism selectively accumulate
in tumor cells and fluoresce in blue light (5-ALA FN). Ina
meta-analysis dedicated to comparative evaluation
of the radicality of brain tumor resection, no advantages
of metabolic navigation compared to iMRI were demon-
strated [2]. Combination of these methods allowed
to achieve maximal oncological radicality which signifi-
cantly surpassed the effectiveness of standard neuronaviga-
tion [2]. Strong point of 5-ALA is better sensitivity in the
tumor infiltration zone, as well as lower cost. However,
5-ALA does not accumulate in all tumors, so its use is lim-
ited (only 20 % of highly differentiated gliomas accumulate
5-ALA) [2].

During resection of highly differentiated tumors (Grade
1, 2), it is difficult to determine the margin of tumor expan-
sion and infiltration zone. Standard control techniques
(examination through a light microscope in white light,
ultrasound scan, or metabolic navigation in the absence
of 5-ALA accumulation) can fail to provide the necessary
data. In this case, differential diagnosis can be performed
using high filed iMRI machines with additional modes in-
cluding DWI, PWI (perfusion-weighted MRI), MR spec-
troscopy [20].

However, iMRI has its weak points: increased operation
time, necessity of costly equipment, presence of artifacts
which can imitate residual tumor or hide infarction lesions
[4, 17, 21].
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Complications in evaluation of postcontrast T1-weight-
ed images obtained using iMRI stem from differentiation
between changes caused by surgical manipulations and re-
sidual tumor tissue [7]. As a result, it is advisable to move
from resection to iMRI after careful hemostasis. It is very
important not to leave blood clots or hemostatics in the
cavity of the removed tumor [7].

Minimal residual zone of contrast accumulation on
the walls of the resection cavity does not always correspond
to residual tumor. Histological verification showed that such
zones can appear after outflow of the contrast agent from
small vessels into the cavity of the resected tumor [7].

The most common artefacts during iMRI are new area
of contrast agent accumulation not associated with the tu-
mor or areas of new hyperintensity in T2-weighted images.
These changes are called reactive: they arise from the brain’s
reaction to surgical trauma and flow of the contrast agent
from the vessels in the resection zone due to disturbed per-
meability of the blood-brain barrier [4, 5, 17, 22]. Use
of dynamic contrast allows to reliably differentiate reactive
postoperative changes from residual tumor tissue [22].
However, some researchers show that use of so-called black
blood sequences allows to better evaluate such transitional
areas due to some unique characteristics of iMRI [19]. Such
specific problems are contrast extravasation zones, areas
of blood clot formation [19].

In a study by M. Knauth et al. (1999) [23], 4 types
of changes associated with surgical manipulations observed
during T1-weighted contrast-enhanced iMRI were de-
scribed, and these changes can be observed in 100 % of cas-
es. Their main sign is absence of such changes in the post-
contrast series obtained prior to surgery which is explained
by reaction to the operation. These artifacts of contrast
accumulation can be located in the dura, ventricular vascu-
lar plexuses, resection margins, parenchyma near the area
of tumor resection, and are observed in 100, 13.7, 80.4,
9.8 % of cases, respectively. Leptomeningeal pattern is
characterized by linear areas of paramagnetic accumulation
and is observed in 100 % of patients at first scan and does
not change during iMRI; in the postoperative MRI, it either
becomes more intense or does not change. Enhanced con-
trast of ventricular plexuses at the surgery site is observed
in 13.7 % of patients (in all of the patients, ventricle was
dissected during surgery); it was shown that intensity
of the changes does not change or increases with time.
In 80.4 % of patients, linear enhancement of resection mar-
gins and increased signal from the fluid in the resection
cavity was observed; during postoperative scan, these
changes disappeared or became less pronounced. In 9.8 %
of cases, parenchymal areas of contrast accumulation near
the resection zone were observed; they do not change with
time, and in most patients, they were associated with areas
of electrocoagulation; in the postoperative series, such
changes are not visible or are less pronounced [23].

Gadolinium-based contrast agent used in iMRI can
have neurotoxic effect. In a small number of patients, for
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whom iMRI showed subarachnoid contrast accumulation
and contrast accumulation in the resection cavity, increased
frequency of focal seizures and epileptic status was ob-
served. In all patients of this group, surgeons noted in-
creased blood flow to the tumor and difficulty achieving
hemostasis [24].

The main objective of iMRI is detection of residual
tumor tissue. In surgery of contrast-positive tumors, we note
the area of disruption of the blood-brain barrier — area
of contrast accumulation in standard T1-weighted images.
All imaging techniques should be directed towards improved
detection of this particular area [19]. Despite advances
in MRI, they are still not widespread in the world and in Rus-
sia, and one of the reasons is high cost of the equipment.

Compared to low filed iMRI systems, high field devic-
es have several important advantages: better image quality
and signal-to-noise ratio lead to better presentation
of the perifocal infiltration zone, they allow to perform
tractography and functional MRI, have shorter scan times
and better spatial resolution [18, 20].

Use of iMRI can help diagnose various complications
(hemorrhages, occlusion of CSF pathways) during surgery
and help change operative tactics in accordance with the di-
agnosis [20].

Another research topic is safety during iMRI. Increased
resection volume can increase risk of complications. Ac-
cording to data from S. Voglis et al. (2021), additional re-
section after iMRI leads to statistically significant increase
in the volume of ischemic changes (from 0.4 to 3 cm?® ac-
cording to DWI data) around the resection area, however
no effect on the frequency of neurological deficit was ob-
served [25]. In itself, use of iMRI and subsequent addition-
al resection, according to data gathered by many research-
ers, are not associated with increased neurological deficit

Original report in English

even during interventions in functionally significant zones
[4, 6, 7, 18]. One of the potential advantages of iMRI is ear-
ly detection of complications, for example, ischemia or hem-
orrhage in the resection zone or at a distance from it [20].

Another problem associated with iMRI is intraoperative
neurophysiological monitoring (IOM). IOM is successful-
ly used in resection of various CSN tumors and allows to in-
crease safety of the intervention and its radicality [26].
a well-known effect of metal heating during MR scan is
frequently unpredictable for different devices. There are no
officially approved subcutaneous electrodes for MRI, and
in many clinics the electrodes are removed prior to iMRI
and then reimplanted. However, this approach increases
operative time and creates danger of contaminating sterile
space. a study of safety of use of standard subdermal elec-
trodes for IOM showed minimal tissue heating near
the electrodes. Therefore, they can be safely used during
iMRI if they are located outside the scanning coil, the pa-
tient gave their consent, and it was approved by the local
ethics committee. Electrodes made of iridium and platinum
cause smaller number of artifacts and lesser heating in the
area of their installation [26].

CONCLUSION

Surgeon’s impression of the radicality of tumor resec-
tion can be erroneous which leads to partial tumor resection
and negatively affects treatment outcomes and patients’
survival. Scans with intraoperative magnetic resonance im-
aging during resection of gliomas of the brain can increase
oncological radicality without increased surgical risk. It was
shown that it does not lead to complications associated with
increased operative time and patient transfer from the ope-
rating room to the magnetic resonance imaging room and
back.
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