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The author describes the life’s journey of Fyodor Andreevich Serbinenko, the founder of endovascular surgery, creator
of a new chapter in the teaching on cerebral blood flow, and shares memories of friendship with this great scientist and

beautiful person.

F.A. Serbinenko had developed a brand-new approach to treatment of cerebral vascular pathologies, namely, low-trauma
intravascular reconstructive interventions, as well as a complex of original endovascular operations for severe vascular
pathologies, opened the first in the world department of endovascular surgery in Moscow, became the founder of the

Russian school of endovascular surgeons.

The principles and techniques of intravascular interventions developed by F.A. Serbinenko has been continuously de-
veloped and improved by his disciples and followers and are widely used in current clinical practice.
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Dedop Anopeesuu Cepounenko
Fyodor Andreevich Serbinenko

®enop CepomHeHKO poauiics B ceie JAMUTpOBCKOe
Ha CeBepHoM KaBkase.

Korga oH ObLT MaJIeHBKMM, CEMbsI iepeexajia B Mu-
HepanbHble Bonpl. Otenr, Anapeit @engopoBud, padboran
MeXaHMKOM Ha MYKOMOJIbHOI ¢abpuke, a Mama, AHacTa-
cus [aBpuioBHa, XJIOIMOTAJIA IO XO3STMCTBY.

B BoiiHy oTelr 66T MpU3BaH Ha PPOHT, B OKKYIAIINU
norn6 crapmuii opar HOpwuii. Yuedy @egopy IpHUIIIOCh
npepBaTh U B 14 JieT moiiTH paboTaTh Ha 3aBOJ, YTOOBI
cracath OT rojioga 6a0yIIKy 1 MaMmy.

3akoHYMIIach BoitHa, Pemop MpoaonKal TPYIUThCS
MallXMHUCTOM-AU3EIMCTOM, HO BHOBb C€JI 3a MapTy — Te-
Tepb yXKe BedepHell IKOoJIbI pabodeit Motomexku. Y1 oKoH-
YWJI €€ C 30JI0TOM MeHablo, YTO CIIy4aJoCh TOTAA OYCHb
penko. Pemop caM OTKPBII cebe TOPOTY — MOT MOCTYIIUTD
B JII000I B3 CTpaHBIL. TSHYJIO K TEXHUKE, HO OMHOBPEMEH-
HO 1 K MenuitnHe. OH BBIOpaT TTOCIeIHEE.

B 1948 . ®emop mocTymaeT Ha JIeueOHBIN (haKyJIBTeT
ITepBoro MocKOBCKOT0O METUIIMHCKOTO MHCTUTYTA. 31eCh
JXe BCTpeJaeT KpacaBHily Maifto, CTaBIIIyIO XXeHOM U Ipy-
TOM Ha BCIO XXKU3Hb. YUWJICS BCeraa Ha oTandHo. Ha mmpo-
MMUTaHME TTOAPa0aTHIBAII 10 HOYAM Pa3TPy3KOM BaroHOB.
HecMmoTps Ha ycTanocTh, HUKOTIA HE IIPOITyCKa 3aHSTHI
¥ He OITa3IbIBajl Ha HUX. 3aHUMAJICS CITIOPTOM. BEuT 001118~
cTBeHHUKOM. [Tpu 3TOM yXe B CTylIeHUYEeCKUE TOIbl TSHYJI-
¢S K MCCIeAOBaHUSIM, 3aHUMAJICA B HAYYHBIX KPYXKKax
110 XUPYPTUHU, YPOIOTUH U (PapMaKOIOTHH.

IToce okoHuaHuUs «mepBoro Mena» Memopa pacmpe-
eI B AKageMHIo MeIUIIMHCKUX HayK. He 3Hato, 110-
YyeMy ero HarnmpaBWJIM B OPAMHATYPY UMEHHO MO HEHPOXU-
pypruu. Bugumo, aTo Obl1a cynboa.

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

Bcio manpHEHIIYIO XKU3HD — ITOYTH ITOJIBEKA — OH IIPO-
paboTall B OTHOM-eIUHCTBEHHOM MecTe — MHCTUTyTE
HeMpoxupypruu uM. H.H. bypnenko, cienaB 31ech CBOIO
Kapbepy, JOCTUTHYB HAyYHBIX BEPIINH U OCTABUB MUPY
CBOE OTKPBITHE — SHIOBACKYJISIPHYIO XUPYPIHIO.

Kax ®enop mren Kk Hemy?

Ha mepBBIX TTOpax OH XOTEJI JIUIIB ITOOOJIBIIE OTIePH-
poBaTbh. Ero MaHyanbHBIE CIIOCOOHOCTH OBIIA BBICOKO
OlLIEHEHbI yuuTeasaMu rnpodeccopamu A.A. IIAbIKOBbIM
n M.A. CanaskuasiM. Oum nopyurim CepOMHEHKO OCBO-
WUTh METOIUKY aHTUOTpahUM ITyTeM ITyHKIIMU COHHOM ap-
tepun. Bckope Penop oBnanen €10 B COBEPLIEHCTBE. DTO
00CTOSITEILCTBO CHITPAJIO POJb B IMPOOYXKICHUN Y HETO
HayYHOTO MHTepeca K cocyaucToii maronorun. [loatomy
OH OTKAa3aJICsI, YTO OBIJIO HEOOBIYHO, OT AUCCEPTALIMOHHOM
TEMBI IT0 OITYXOJISIM MO3Ta.

ITo cBoeit nAMIIMaTHBEe Peqop CepOMHEHKO HAYMHA-
eT YIIIyOJeHHO 3aHUMAaThCs KapOTHIHO-KaBEPHO3HBIMU
COYCTBSIMH, O00pa3yIOIIMMUCS BCIEICTBHUE TpaBMaTHUC-
CKOTO pa3pbiBa COHHOI apTepun. M3yJaeT KITMHNIECKYIO
KapTUHY ¥ MO3TOBO¥ KPOBOTOK, aHATU3UPYET MPUINHBI
MaJjioil 3 HeKTUBHOCTH BHYTPUIECPEITHBIX M BHEUCPEITHBIX
ornepauuii ¥ TPUXOAUT K BBIBOY: HY>XKHbI IPUHLIUITUAb-
HO HOBBIC ITyTH JUKBUOALIMY TATOJIOTUIECKUX (DUCTYIL.
Ho roe onn? Yaenslii HenmpecTaHHO AyMaeT 00 3tom. Ciy-
yaifHOe HaOJIIOACHME CITOCOOHO ITOMOYb CaeIaTh OTKPHI-
tue. Tak Mcaak Hbi0TOH, yBUIEB B CBOEM cajy Maaalolime
¢ SI0JTOHM SI0JI0KM, OTKPBUT 3aKOH BCEMHPHOTO TATOTCHMSI.

Y ®enopa CepOMHEHKO CIIy4aifHO BO3HMKIIA yIavyHast
acconnanus. Ha mepBomatickoii memoHcTpaiiny Ha Kpac-
HO IUTOIIAAY OH YBUICI MHOTOKPATHO paHee BUICHHOE:
BO3IYIITHEIC IIAPWKY JIETKO TTOMYUHSIOTCS TTOACPTUBAHM -
SIM 3a HUTKY, K KOTOpOit ITpuBsi3aHbl. Kyma HUTKa — Tyma
mapruK. MTHOBEHHO, KaK OH MHE pacCKa3bIBaJl, POIUJIACH
Waes BBOIUTH B COCYIBI YIIpaBJIsSIeMbIil OaJlJIOH-KaTeTep.
D10 ObUTO B 1959 1.

Ho ot nmpexpacHoi naen 10 ee oCyIIeCTBICHMS TTPOIIUTI
nmonrre roasl. Pegop CyTKaMu Ipomamall B CO3MaHHOM UM
MaJIeHbKO1 JTabopaTOpUM, MCKAJl 1 UCITBITHIBAJI Oe3011ac-
HBIC M HaAeKHBIC MaTepPUaIbl 11T TOHKMX KaTeTepOB
1 OAJUTOHOB: TTOJIUXJIOPBUHMWJI, KaIIpOH, (hTOPOILIACT, IO~
JIMATUICH, CUJINKOH, JaTeKc. HakoHel, KOHCTPYKIIHS
OayToHa-KaTeTepa, 00ecIeunBaloNIasl yIpaBiIsieMoe IIpo-
IBIWDKEHME ero 1o cocylaaM Mo3ra, Oblta co3maHa. Ho 1mo-
cJie KIMMHUYECKUX UCTTBITAHWI HACTYIIII 3aTsDKHOM TTepr-
O]l OTOPUYECHUI U pa3094apOBaHUIA.

Haronmmresns 6a/toHa — CHIIMKOH B CMECH C TAHTAIOBOM
TTBUTBIO — JTaBaJl OYeHB BA3KYIO KOMITO3UIIMIO, KOTOPYIO YXKe
HeJIb3s1 ObLII0 OTCocaTh 00paTHO. [151Th J1eT Amiics oncK Bpe-
MEHHOTO HArOJHUTEJISA, TIOKa He OCEHWIIO (3BpHKa!): a 9To,
€CJIA BOCITOJTb30BAThCS TSI TIEPBOHAYAIEHOTO HATIOJTHEHUST
0aJUTOHA JIETKO YIAIMMBIM KOHTPACTHBIM BEIIECTBOM, TIPH-
MeHsIeMBbIM TIpy aHTHorpacduu. Korma ske peHTreHOBCKUIA
KOHTPOJIb TTOKA3bIBAJI, YTO HEJTOCTHOCTh COHHOM apTepuu
BOCCTaHOBJICHA, OAJIJTOH 3aIIOTHSIIA OBICTPOTBEPIACIONIM
CUJIMKOHOM M 3aT€M B apTepyH OTIEISUIN €TO OT KaTteTepa.
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D.A. Cepounenko npeocmasnsiem A. H. Konosanogy onvimmuiii 06pasey, ceoeeo uzoopemenus

F.A. Serbinenko presents A. N. Konovalov with a prototype of his invention

Tak mosiBUJICSI MPOTOTUI YIPABJISIEMOIO U pa3aesisi-
eMoro OaJlJlIoHa-KaTeTepa U HOBBIN pa3fesl HelpoHayK —
9HIO0BACKYJISIpHAsI HEHPOXUPYPIusl.

D70 OBUI THTAHWYECKUI TPYA, TIE BCE OT CaMUX OaJUIO-
HOB-KAaTeTePOB JI0 BIMOIHEHUST SHI0BA3AIbHBIX MAHUITY-
JISILIUM 1100, KOHTPOJIEM HEBPOJIOTUYECKON CUMIOTOMATUKU
U peHTIeHa Je1aaoch aBTOpoM. [1puliiock oTKa3aTbCst OT
paboThI B Ipyrux pasaenax Helipoxupypruu. Ho co3na-
TeJIbHOE CAMOOTpaHUYEHNE U CYy>KeHUE MHTEePECOB ITOJTHO-
CThIO OIIPAaBAAIOCh Pa3BUTUEM HOBOM IJ1aBbl B YUEHUU
0 MO3TOBOM KpPOBOOOpAIleHU! U pa3pabOTKON KOMILJIEK-
Ca OpUTMHAJIbHBIX SHAOBACKYISIPHBIX OMEPaLIMiA TIPU TsI-
XKeJIOM COCYAUCTON NaTOJIOTUH.

Bbraromapst Metony ®@emopa CepOMHEHKO M3IeYCHBI
THICSTYN 00JTBbHBIX. Penop AHIPeeBUY COBEPIINII PEBOJIIO-
LIMI0: YTOOBI M30eKaTh KPOBABbIX AECTPYKTHUBHBIX OIepaLiuii
MPU TIOBPEXKAECHMUSIX COCYIOB MO3Ta, pa3padoTas IMpUHLIMITA-
aJIbHO HOBBIN TTOAXOM — MaJIoOTpaBMaTU4YHbIE BHYTPHUCOCY-
JINCTBIE pEKOHCTPYKTUBHBIE BMelIaTeTbcTBa. OHM BOCCTa-
HaBJIMBAJIM HOPMAaJIbHBII KPOBOTOK, OMIACHBIE U CTPAILIHbBIS
posiBJieHUsI 00JIE3HU MCUE3aIu.

OH He 0CTaHOBWJICS Ha KAPOTUIHO-KABEPHO3HBIX CO-
YCTBSIX, a TTOIIET JaJiblile, BKITIOUMB B chepy SHIOBACKYIISP-
HOM XMpPYpruy MelloT4YaThie apTepuaabHble aHEBPU3MBbI
U1 apTepruOBEeHO3HbIEe Majlb(popMalliK, 00ECKPOBIUBAHUE

MEHWHTHUOM Tiepe] orepalneii, MpuKNU3HEHHOe OKpallIi-
BaHME OITyXOJIel, JIOKaJbHYIO xumMuorepanuio. Megop
AHApeeBUY TOCTUT COBEPIISHCTBA, pa3paboTaB cyrepce-
JIEKTUBHYIO KaTeTepU3allMIo C BO3MOXHOCTBIO TPOHUK-
HOBEHUS B MO3TOBEIE apTePUH ITPOCBETOM 10 1—2 MM.

Ero o6BUHSIM B MEMJINTEILHOCTU, a 3TO ObLJIa OCHO-
BaTebHOCTh. OH He CHEIINI 3asIBIISITh O IPUOPUTETE, TTO-
Ka He HaKOTTWJI IOCTaTOYHBIN MaTepral v caM He yOoeInI-
c1 B TNPEMMYIIECTBAX 3HIOBACKYJISIPHON CTpaTeruu
JIEUEHUSI COCYINCTOM ITaTOJIOTUH MO3Ta.

Tonbko B 1971 I. OH TTO3BOJIMII ceOe BBICTYITUTD C A0~
KJ1aI0M T10 3HJI0BACKYJISIpHBIM BMelaTesibcTBaM Ha I Bee-
COI03HOM Che3lie Helipoxupypros. Torma xxe BIICpBBIE
OIMyOJIMKOBAJT Pe3yJIBTAThl CBOMX UCCIIETOBAHUIA B XKypHa-
J1e «Bompockl HelipoXupyprum».

Kakoe cuacTbhe, YTO OH He TOJIEHWJICS OTIIPaBUTH
CBOIO 00OOIIAIONIYIO CTAThIO B aMEPUKAHCKHI XKypHaIT
“Journal of Neurosurgery”. OHa 1moy4miia CUJIBHBINA pe-
30HAHC B HEHPOXUPYPIUYECKOM MUpPE U 3aKpeTniia mpr-
OPUTET OTYM3HHI.

Jnsg o3HaKOMJIeHUS ¢ JOoCTKeHusIMu CepOMHEHKO
B HamI THCTUTYT OTSHYIMCh podeccopa n3 Opanmmm,
CIIA, Tepmanun, IMonbmm, BeHrpun m gApyrux cTpaH.
Ho, KoHeuHO, TJ1aBHOI 3a00TOI YYEHOTO CTaJIO0 PacIIpo-
CTpaHeHMe TOCTIDKeHUI B cBoeit ctpaHe. B JleruHTpane,



Kuese, CBepmioBcke, PoctoBe-Ha-/lony, Pure, Mpkyrcke
CTaJIv TIPUMEHSITh 9HIOBACKY/ISIPHOE JICUCHNE COCYIUCTOM
ITaTOJIOTHH MO3Ta.

®enop AHApPeeBUY OTKPBIBAET MEPBOE B MUPE OTHEIIC-
HUE SHIOBACKYJISIPHON XUpypruu B MOCKBEe U cO3maeT
OTEUECTBEHHYIO IIKOJIY 3HIOBACKY/ISIPHBIX XUpypros. Ero
YYEHUKHU U TTOCJIeIOBaTe I TBOPUYESCKU Pa3BUBAIOT HOBOE
HaIpaBJieHHe BO MHOTHX permoHax Poccuu, B OmmkHeM
U TajbHeM 3apyoexnbe. [1pr3HaHneM BBIIAIOIIMXCS 3aCTyT
YYEHOTO SIBUJIOCH MPUCYXAeHME eMy B 1976 I. eIMHOIMYHO
(aTO OBIBaeT KpaitHe peako) TocymapcTBeHHON MpeMUn
CCCP, a 3arem uzbpanue ero B AKageMUIo MEAULIMHCKUAX
HayK M HarpaxieHue opaeHoM «3a 3aciyru repes Oreye-
ctBoM». Jloctmkenuss Penopa CepOMHEHKO MPUHOCST
eMy MUPOBYIO M3BECTHOCTD 1 CJIaBy. ETo n30mparoT moyer-
HBIM WICHOM MHOTHX MEXIYHAPOIHBIX M HAITMOHATBHBIX
Hay4yHBIX OOIIECTB U akameMuii. B yecth nzobperarens
MIPOBOIAT Che3bI M KOH(PEPEHIINH, a €0 M300PETCHMS
nateHTyioT B EBpornie, AmMepuke, A3uu.

A OH O-TIPEKHEMY OCTAETCSI CKPOMHBIM TPYKEHUKOM
M JUTSI BCEX OTKPBITHIM 3aMecTUTeIeM aupekropa MHcTH-
TyTa IT0 HayKe.

IMpupona Harpaguina Pegopa AHIpeeBNIA HE TOIHKO
TaJaHTOM, BEICOKMM POCTOM U KPAaCOTOM — IIPY BCEM 3TOM
OH ObLT JOOPBIM Ye10BeKOM. J0OphIM K OOJIBHBIM, K CTa-
PBIM 1 MOJIOABIM KOJUTIeTaM, K JIFoIsIM Boobie. Kak 1 3Ha-
MeHUTHIN Te3ka Pemop [aa3, oH cemmn aeaaTh 100po.

IMoatomy K Hemy TaHyics Becb MHcTUTYT. ®emop
AHIpeeBWY OBLIT BCeTa TEIUIBIM. MBI U3JIMBAJIM CBOU TO-
pedyn, oOMIbI, a OH BCEM MOMOTaJ, IIEeAPO pa3mapuBast
M OITYCTOIIIasT 3arachl CBOMX XM3HEHHBIX cil. 1o oTHO-
LIEHUIO Xe K caMoMYy ce0e ObLT IO-AeTCKU 0e33aluTeH.

®enop CepOMHEHKO CTa TIPU3HAHHBIM KJIACCUKOM
mpy xu3HU. Ho cyacTiamMBBIM, HECMOTpPSI Ha BEICOKHE pe-
ranmu, cedst He 9yBCcTBOBaI. OH TaK M HE CMOT JOOMTHCS
Ha PomnHe cepHitHOro pom3BOICTBA OATTIOHOB-KATETE -
poB. Ero memo noayqmio orepexaroriee TeXHOJIOTHIECKOe
pa3BUTHE Ha TIPAKTUIHOM 3amazie. DTO CTaJIo He3aXK1Ba-
IOILIEH paHOM B YyBCTBUTEJIBHOM AYIlE CO3MATEI.

OH TSDKeJIO TIepeXUBaI HepeIKre N3MEHBI CBOMX yUe-
HUKOB U TTocjienoBatesnieid. I1poran nx, HO paHa pacIioy-
3aJ1aCh.

He Bcerma mormMManm ero maxe Mbl, Ipy3bsi. MHOTOE
B ITOCTynKax M aeiicTBusax Memopa AHIpeeBUYA Ka3ajloCh
cTpaHHBIM. EMy OKa3pIBaiM camMble BBICOKHE ITOYECTH,
HEOTHOKPATHO TpUmIamany B AMepuky u EBpormy, a oH
ITOYTH BCETIa OTKA3bIBAJICS.

MBI yIMBIISUTACH, HY 3a4eM TaKOMY IIPOCIaBIICHHOMY
aKajgeMMKyY HecTH cekpetapckue pyHkimu B CriericoBere?
M ToBKO CO BpeMeHeM CTaJIO0 BUTHO, CKOJIBKO K€ TOKTO-
POB M KaHOMUOATOB HayK OOSI3aHBI CBOMM CTaHOBJICHHUEM
yuaeHOMY cekpertapio ®emopy AuapeeBrnay CepOMHEHKO.

Bapyr oH moxkesan ctaTh clioHCOpOM n3naHus «Komm-
HUYECKOTO PYKOBOJICTBA ITO YePEITHO-MO3TOBOM TpaBMe».
YcinoBus TpeboBaIM 3HAYUTEIBHBIX ACHET, M OH WX Jall.
W Ha TUTYJIBHOM JIUCTE MACCHMBHOM KHUTH CTOST OJ1aro-
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tBopuTenu — Kapn Ileiic, Kapa Iropu, ®egop Cepbu-
HEHKO.

M3 dynmameHTambHOTrO (posimaHTa, KAKOBBIM SIBIISICT-
cs goktopckasa auccepraums Pemopa AHmpeeBuda, d6ec-
CITOPHO, TOJDKHA OBLTa TIOSIBUTHCS KHUTA, BOCTPEOOBaHHAS
1 y Hac, n Ha 3amame. Ho oHa Tak 1 He BHIIIUIA B CBET.
IMouyemy?

MoxeT OBITh, OH YK€ IMOJIHOCThIO M3pacXoa0oBa cedsl,
JIa ¥ cKazajiach OOJIbINast 103a ABAAIATIIETHETO PEHTIe-
HOBCKOT'O O0JIydeHMSI, KOTIa IIPUXOIMIIOCH paboTaTh C ar-
napatypoil 6e3 JOoCTaTOYHOM 3alIuThl. MOXET ObITh,
B YeM-TO INIABHOM OH pa3odapoBayicsi. Hepemko skaymoBaicst:
«JIeHs, 5T ycTan OT XKU3HW». Sl TTOYTH ITOCTOSTHHO BUIET €TI0
TPYCTHBIE I71a3a U MOT TOJIBKO IOTaAbIBAThCS O MPUYMHAX.

[MocenHee mecATwIeTHE TSLKEIbIE O0JIE3HN OI0JIeBa-
mm ®enopa AHIpeeBrYa; He 000IUIOCH M 6€3 TTOTOCTHBIX
omepanuii. OH cmMupeHHO Teprnen. CTpagaHus CTapuiIn
€ro, HO OH He 3a0BIBaJI O APY3bsX.

4 moMHI0, KaK B aIIpejie MBI TTOITAJIM B OMHOMMEHHBIE
KJIMHUKU, TIe Hac oneprupoBaan. OH ITOCYNTAJ, YTO MHE
XyXe, CTapayicsl TIOMOYb. 3BOHWJI, TIOCHIIAJT 3aITMCOYKHU.
OmHa 13 HUX COXpaHWIach. B rmoyepke HeT mpexXHel yBe-
PEHHOCTH, HO YETKO ITPOCTYIIaeT 3a00Ta 000 MHe: «Mbt 06a
¢ mobotii 6 memruye coipoii. Ho mebe xyuce, yem mue. A He-
npepvieHo dymaro 0 mebe u, Koeda y meHs 6oaum... u OuKas
pesb, s cnpawusaro, «a Kaxk dce Jluxmepman?. 5 ysepen,
4mo Mmbl CKOPO 6b61300p08eelldb, U Mbl C MOOOL XOPOULO 8bINb-
em, npeonoaaeaio, He medsedcou yuiku. O6numaro mebs. Téoii
Dedop».

®emop He ObUT Oe3pa3nMIeH HU K cyaboe cBoero MH-
CTUTYTA, HU K cyanbe cBoeit PomuHbl. BhIT MCTUHHBIM
IMaTpUOTOM, He KpUYAIITUM, HO TUTATYIIINM.

Kaxmnoe nmero Bmecte ¢ cembeit demop AHIpeeBUY
MpoBoaAuJ B IepeBHe B KocTpoMcKoit ob6iacTu, rae npu-
o0pen gom c¢ ycanwooii. [Ipuctpoun Bepanay. M3yuan
MeCTHBIC HpaBhl. Bo3Bpaiiasick B MOCKBY, ¢ 60JIBIO TOBO-
PUJI O TOM HUIIIETEe, KOTOpast IIapUT B pOCCUICKOI IITyOMH-
Ke. B 3TOM eMy Buzenach Hallla moru0eb.

B nmocnennue rogbt @emop HaXOMWIT YTEIIEHUE B XPH-
ctraHcTBe. [Ipuxons B xpaM, pa3aaBajl JEHBIM U JIEKAPCT-
Ba HYXXIAIOIITNMCS.

®emop AHmpeeBUY YBIIEKAJICS MCTOPUEH, apXUBHBIM
JIeaoM, auTepaTtypoii, ocobeHHo IlymkuHeiM. U 3mech
MIPOSIBIJIACH CBOMICTBEHHASI YICHOMY OCHOBATEIIBHOCTb.
«EMy OBI OBITH XpaHUTEJIEM €TUIIETCKUX ITMPAMUIT», — TOU-
HO OITpeAeIII eT0 (PyHIaMeHTaIM3M OIWH Halll KOJIIeTa.
OH OB coOMparesieM o HaType — 1 He TOJIbKO CTapHH-
HBIX KHWT, HO ¥ TIMCEM, 3aITUCOYeK, HAOIMMCAaHHBIX KOH-
BepToB. M ncKkycHO yMHOXKaJ1 3T0O cBoe 6orarcTBo. Ha yue-
HBIX COBeTaX, KOH(MEPEeHIUAX, COBEIIAaHMUSIX BCE MBI
rmorydyauu oT demopa 3ammMcK, Ha KOTOPBIE TPEOOBAINCH
oTBeThl. OH X COOMPAIT U XPAHWIL. ..

M nomytute Penop mobdui. [ToMHIO, N30pann MbI
eqmHOAYITHO AslekcaHnpa HukonaeBrya BHOBb THPEKTO-
poMm Ha 5 neT. Bce MbI pagoBaauch, 100 CBOEro lieda Jto-
OuM, a eme OoJbllie yBaxkaeM 3a TajJaHT, TPyAoJ00ue
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D.A. Cepbunenko nosopasasem Mapka Bopucosuua Konwirosa co 100-nemuum robuseem. Mockea, 1987 e.

F.A. Serbinenko congratulates Mark Borisovich Kopylov on his 100" birthday. Moscow, 1987

1 32 TIOPSITOYHOCTb. M 3aX0TeNI0Ch OTMETUTD 3TO COOBITHE.
®enop mosesn HacC B IUpeKTOpcKuit kabmHetr. HemHoro
BBITTWIN, TTOCMESITINCH Hal COOOM, Aa pelviv ociaTh
MO3paBUTENbHBIN (hakc Ha Kutp, Kyaa nupexTop coexan
OT MpUCYTCTBUS Ha n30pannu. Penop COUMHSLIT, a MBI IO/~
MCHIBATINCH.

«Jlopoeoil u arobumetii Anexcandp Hukonaesuu!

Ceeoous 13-e. Tpemuii denv 6 Bawem kabuneme ¢ HOBbIM
napkemom noem HenpepwigHo. Bawe 30oposve. [Iponuau ece!
Bce Bawu kapmunst, nopmpemsi u umyuwecmego. Obnuwanu
u ¢ Hemepneuuem ycdem Baweil eymanumapHoi nomouu.
Xoms 6 enazax 0soeHue u paznamvigaemcs 201084, cepoetHo
no30pasasem ¢ HOBbIM NAMUAEIMHUM CDOKOM, HAOesChb, Ymo
cpok bydem yosoer, a modxcem — ympoeH. 2Kdem, obHumaem,
yeayem — Bawu xonxypenmot: Jloomuna Mouceesna, Tuc-
cer, Jluxmepman, Cmupnos u npumxnysuiue k Hum Cepou-
nenxo u Tacanos. Cecoous ewje ne Koneyh

boxe, kak HaM ObLIO XOPOIIO — MBI ObLIM CITASTHBI
JIEJIOM, IPYK00ii U CMEXOM.

He 3Hato, mican 11 oH CTUXH, HO, OECCIIOPHO, HATYPBI
OBLT TO3TMYECKOI. BOT ero muchMo 13 GOJTLHULIBI HATIIEMY
TIUPEKTOPY:

«Jlopoeoii Anexcandp Huxonaeguu!

«Mopo3 u coanye — dens yydechuiil». Tol cnpawusaeusn,
umo s deaaro ? A Huueeo.

Hnoeda naacmamu nepegopauuearo 8 namsamu ece ne-
pexcumoe. Ho uawe 6ceco, onepuwiuce nHa nepuia, cmoio

¥ 060461020 OKHA MO€20 JHCUAbA U Yacamu Haba0aro 3a cem,
4mo nPoucxoo0um Ha eone. 3a OKHamu OOAbULOL 3ACHEHCEHHDbLLL
cad... Bmo enyxoe mecmo. lonvie depesvss — oavxa, ocuna,
monoas, 6epesa. Pano ympom coanye oceéewsaem MaKyuwKu
depeguves. Tlepebimu ceemumbcs HAUUHAIOM CIBOAbL OCUHDL,
nomom xopoeod eedym bepesu.

U cxonvko 6 smom eoanenuii! Coanye noonumaemes éce
aviule, U Mym-mo OMKpbl8Aemcs YyOHAs KAPMUHA, KOMOPYIO
He ysuduwb 6 eopode. Bce ceepkaem, uepaem, uckpumcs.
Ilpoxoxcux nem. Tuxo. B okHO apKko He no-3umuemy menio
cgemum HU3Koe CoaHye, 8blensidbleas U3-nod MaKywKu ey-
cmoeo neca. Tenu cmanogames apue u orunnee. Jeno udem
K 00edy. Ha eemesix moxnameie wanku cneea. Muoeda croda
¢ dobbiuell npusemum eopoua. Ipoxuysuiuce ¢ pasmaxy
Ha eéemky, cOpaceiéaem ¢ Hee NYUUCMbIU CHe2, KOMOPblil
UCKPUCMbIM MYMAHOM Ocbinaemcst 6hu3. M onsame 6e3monsue.
A 6om kakasn-mo cepenbkas ¢ KpacHoil epyoKkoii nuuyea, Obi-
CcmMpo-0bICMPO 83IMAXUBASL KPbIALIUKAMU, «Ccmoum» (0a Hem,
sucum) 8 8030yxe 8 HOAyMempe om 3eMAU y 3ACoXuie20, Ha-
8ePHO K020a-mo Kpacueoeo UsemKka U HelCHO CKAeBbiéaem
eeo cemeuxu. Ho... umo-mo cayuunoce 66au3u, u ona MoaHu-
eil bpocuaace npous. Cnpaga om meHs 8041U NPULOPOK, NO-
pocuuuii Kycmaprukom u 6epezamu. OH 0cOOeHHO APKO pucy-
emcs Ha ¢hoHe yepHo2o neca. Tak u xouemcs NPOMAHYMb
K HeMy pYKY U nompozams 3aundeseguiue 6email...

A geuepa, a nouu!... [lomuuws, kax y lToeons: «...a nouu,
HebecHble cUuabl, KaKue HO4lU COBepUAlomcsl 8 viuiune!...»



...9mo ouaposanue! Uccuns-ueproe nebo, ycesnHoe sp-
Kumu 6pussuanmamu 36e30. O0Ha U3 HUX «<NPUCMPOUNACEH>
npsAMo HaAd Moum OKHOM. B moposnom mebe cmoum ueno-
08UIICHO, NOOMUUBASL, CBEMUM APKO, 6ECHOKO0sL MbICAU U 3a-
ensovieas 6 dywy. Hasepno, smo Benepa, nedocseaemas
U u3eeyHas Hawia padocms, mpegoeda, cmpacme u bOeda.
Umo ewe mebe, Cawa, nanucamo? Hanuwy é caedyrowuii
pas...»

Crnenmytomuii, yBel, He cocTosuicsa. [Ipubmmkanoch
70-nete MHCTUTYTA. S meman o0mwreitHbIi ¢unbM «Ha-
IIeXXIa» U TOTOBUJICS, COTJIACHO CIieHapuio, K 0ecene ¢ PDe-
nmopoM CepOMHEHKO — MUPOBOM BEIMIMHOM, TOPIOCTHIO
HMHcTUTyTa M1 OTEYECTBEHHOI MEIUIIMHEL.

Moii mpyr, omHAKO, 3aAePXUBAJICS B KapAUOJIOTHYE-
ckoM neHtpe. Korma s1 emy mo3Bonmin, Pegop OTBETHII:
«Jlenst, Ya3oB 3aIpeTyi MHE ITyOJIMIHBIC BEICTYIICHUS,
MHE TeTlepb HeJIb3sT BOJTHOBAThCS». — «Denst, Kakue BOJI-
HEHUsI, TOTOBOPHIIIL CO MHOI 1 Bce». — «Hy, Torma corma-
ceH. IMomoxou HemHoro». He moxpnancs. KoHoBanos,
[MoTanoB u s B mocnemqHuii neHb deBpais yiaetean B Jo-
M0Oail — Ha TIPeAChe3NOBCKUI TNIEHYM IIpaBICHUS ACCO-
muannu Heiipoxupypros Poccun. ®emop (KOTOPBIN yKe
BBINTHCAJICS M3 KAPAMOIICHTPA TOMOIT) HaKaHyHE TTOIyBCT-
BOBaJI OOJIM B CepIIie U JIeT B HAIly peaHUMalnio. boau
obIcTpO KynupoBain. OH BBICTIAJICS, TIOOPUJICS, C allle-
TUTOM II0€JT ¥ YK€ IMPUBBIYHO IyTua. Kazamoch, HUYTO
He MpeaBeIIago Oeanl.

IlepBoro mapTa BeuepoM MpsIMO B KOMHATY, TIIe 3ace-
nan Ilnenym, mo3BoHMI o MoouabHOMY f1nap [acaHoB:
«BuesamHo ymep CepOUHEHKO». DTO OBUT IIOK JIJIST BCEX.
MBI He MOTJIH TIOBEPHTh, uTo yires Hamr Pexnst. beuto He-
BMOTOTY.

Camra KoHOBajI0B 1 ¢ TIONIUIM OPOINUTH B XOJOTHYIO
3BE3MHYI0 HOYb CPEOV HaBUCAIOIINX TPOMA, TTOKPBITHIX
BeuyHBIM cHeroM. Illymen sec. [To3amu ocTanmch MOCEIOK
1 KJIAIOUIIE aTbIIMHICTOB. MW IECHK YBSI3aJICs 32 Ha-
M. Bapyr Cara 3akprdai — cirydaifHasi MallIiiHa Haexajia
Ha co0auky. Mbl CKJIOHWINCH Hal O€IHbIM XXUBOTHBIM,
YYBCTBYS ceOsl BHHOBATBIMU 1 0CO00 OCTPO TepeKMBast
cayunBineecs. M, o 9ymo, 6e30pIXaHHBIN TTECUK Hadajl CKY-
JINTh, ABUTATH JIAITIKaMM, 3aTeM TTOTHSIJICS M, IIPUXPaMBbl-
Basi, BHOBB IT0o0OexXall 3a HaMH. SIpKo Mepraan 3Be3MIbl.
Hpyroro yyna He MPOM3OILIO. ..

MBI 0Ka3aauch Kak pa3 B TeX MeCTaX, TAe IPOILLIN
nmercTBo M toHOCTh Penopa. [To moporoe B asporropT Mu-
HepallbHbIe Bombl, omo3maB Ha peiic, HaOpaIn MeIIouyeK
3eMJIM C €TO POIMHEI ¥ Ky TOPHBIC IIBETHI.

®egis1, KaK OOBIYHO, TIPOCHIT MEHSI HAITMCATh OTKPBITKY
¢ CesepHoro KaBka3za. OTKpBITKOI CTaJT BeCeHHHE (DUATKH.

IMpodeccop Penop AunpeeBrud CepOMHEHKO B3sICH,
KaK OH HaITcall B armMrpade K CBoeit JOKTOPCKOI arccep-
TaInu, 3a «y3€eJI, TOCTOIHBIN Pa3BsI3bIBAHUS», UMEsI 3IeCh
B BUJYy TEOPHUIO M MMPAKTUKY SHIOBACKYJISIPHON HEMPOXM-
pyprun. M 3T0 cTajio 1eabio ero JOJATOM TBOPUYESCKOM K13~
Hu. OH pa3Bsi3al y3ell, CO3IaB 3HIOBACKYISIPHYIO HEHPO-
XUPYPTHIO.
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Ero BeImarormecs nccieoBaHus MOTYIUIN MUPOBOE
npusHanue. B Bonmemmeii B 2000 . B Amepuke «KHure
BCex N300peTeHNUI BO Bce BpeMeHa B 00JIaCT METUITUHBI»
(Time tables of medicine) cpenu 7 OTKPBITHIA, CIeJTaHHBIX
B Poccun (KoHeYHO, MX ropa3nao OOJbIIe), OTHO — Oa-
JIOHHAas1 Xupyprust — npuHamiexut Pegopy CepOMHEHKO.
Benyiunii B Mupe Helipoxupypruyeckuii xxypHan “Neuro-
surgery” (CILIA) ymocTouns ero peakoit 4ecTu, OIry0InKo-
BaB B 2000 I. 00JIBIIYIO CTaThIO «JlaHb YBaXKeHUS JOKTOPY
®enopy CepOMHEHKO, OCHOBATEIO SHIOBACKYJISIPHOM
Hetipoxupyprum» (A Tribute to Dr. Fedor A. Serbinenko,
Founder of Endovascular Neurosurgery, Vol. 46, No. 2).
B xoMMeHTapusix K Helt KpyIHel1I1e HeMpoXUpypru Mu-
pa James T. Goodrich, Edward R. Laws, Jr., Gerard Debrun
rmomuepKuBaioT, uTo Pegop CepOMHEHKO OTKPBLT 3Py COB-
PEMEHHOM 3HIOBACKYJISIPHON XMPYPTUH U €T0 BKJIaI B MH-
TEPBEHIIMOHHYIO HEWpOopaanoIoruio copa3meperH Hobe-
JIEBCKOM ITPEMUM.

Bbannonnasa xupypruss CepOMHEHKO MOJIy9InjIa CBOE
MIPOIOJKEHNE B IPUMEHEHNY MUKPOCITHPAJICii, CTEHTOB,
B IOSIBJICHUM HOBBIX OKKJTIO3MPYIOIINX MAaTePHUAaJIOB U IPY-
'YX TEXHOJIOTUI TSI BHYTPUCOCYIUCTBIX OTIEPaIIHiA.

M cTHHO MEpTB TOJIBKO TOT, KTO 3a0BIT. Pemop Cep-
OMHEHKO He 3a0bIT. OH XUBET B CBOMX OJIM3KUX, OPY3bsIX
1 YIeHUKAX, B CITACEHHBIX OOJIbHBIX, B OJIaromapHOit mma-
Mt MHCTHTYTAa 1 Poccuu, B OCHOBaHHOM UM 1 pa3BUBa-
IOIIEHCST yKe He3aBUCHMMO OT CBOETO cO3daTesIs 3HIO0-
BaCKyJISIPHOM HEMPOXUPYPTUU.

4 e HamepeH uneamm3npoBatbh Pemopa CepOMHEHKO.
Jla oH 1 He HyXKJaeTcCsl B 3TOM, MO0 ObLI 3eMHBIM YeJIOBE-
KOM M HMYTO YeJIOBEYECKOEe eMy He OBIIO UyKIO — M CTpa-
CTH, ¥ BO3BBIIIEHHOE M HU3MEHHOE, M JOCTOMHCTBA 1 He-
moctatku. A cormaceH ¢ PpaHcya MoprakoMm: «...camMoe
0O0JBIIIOE, YTO MBI MOXEM CIeJaThb IJIs yMEpIIuX, —
He TIPeBPAIlaTh UX B CTATYIO HETIOPOYHBIX CBSITHIX, OO 3TO
3HAYWIO OBl YMEPTBUTH MX BO BTOpoOii pa3. CaMoe JTyd-
mee — MpUOJU3NTh UX K HaM, CBECTH C TIheIecTaia Ha
3EeMITIO».

Kaxk pedpen 6;1aromapHoii maMsATH BOCIIPUHUMAIOTCS
CO3IaHHBIN B MHCTUTYTE HEMPOXUPYPTUM TOKYMEHTAIb-
HbIi GritbM «JIpyr Moit Denop CepOMHEHKO» , TTOCBSIIIIEH-
HBbIE eMy MOHOTpacuH, JOKIAAbl 00 OCHOBOITOJIOXHUKE
SHIOBACKYJISIPHON HEWPOXUPYPTUM HA MEKIYHApPOTHBIX
1 POCCUMCKIX KOH(PEPEHIIUSX.

B deBpane 2005 1. Beayimii mpodeccruoHaIbHBIN Xyp-
Han “Neurosurgery” (CIIIA) ony6imkoBan 14 mopTpeToB
BEJIMKMX HelpoxupyproB mMupa. Cpenn HUX eIWHCTBEH-
HBIN HaIll cooTedecTBeHHUK — Pemop CepOMHEHKO.

B 2008 1. 6blsTa OTKpBITAa MEMOpHaTbHasI JOCKa OCHO-
BOTMIOJIOXKHUKY SHIOBACKYJISIPHONM HEHPOXUPYPIUU aKa-
nemnky PAMH ®enopy AnapeeBuuy CepOMHEHKO
Ha 3maHun MHCTUTYTA, TOoe 48 jer paboTan HAII IpPyT
1 YIYUTEIIb.

B utone 2017 . 6bu1a OTKpHITA BTOpast MEMOpHAaJIbHAS
nmocka @D .A. Cepounenko — B ¢. [llenpikoBo KoctpoMckoit
o0J1acT! Ha ero Jaue, rae oH otabixai ¢ 1973 mo 2001 .
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B 2018 . B HMMUII neiipoxupyprum um. H.H. Byp-
JIEHKO COCTOSIJICSI MEXKIYHApOAHbIIA (DOPYM T10 COCYAUCTOM
HeNpOXUPYPTUH, TIOCBSIICHHBIN 90-JIETHIO CO THS pOXKIE-
ausa Penopa AHIpeeBUYa, U CO3MaHa ACCOIIUAIINS SHIO0-
BacCKyJISIpHBIX HelipoxupyproB Poccuu umenu ®.A. Cep-
OUHEHKO.

Hneonorust, IpUHUMITEL M TEXHOJIIOTUN BHYTPHCOCY-
IHACTBIX BMEIIATENIBCTB, pa3padboraHHbie D.A. CepOrHEH-
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OITBbIT CTEHTUPOBAHUS DKCTPAKPAHUAJIBHOTO
OT/IEJIA BHYTPEHHEM COHHOM APTEPUU

V [TALIMEHTOB C OCTPBIM UIIIEMUYECKUM
MHCYJIBTOM

M.IO. Boaomoxun'—3, 1. A. Ilonmusanos' 3, JI. P. Xacanosa'-3, P.H. Xaiipyimn'

1TAY3 «Mescpecuonanbhblii KAUHUKO-OuaeHocmu4eckuil yewmpy; Poccus, 420116 Kaszanw, ya. Kapovuuesa, 12a;
?Kasanckas eocyoapcmeennas meduyurckas axademus — guauar @ITBOY JTI0 «Poccuiickas MeOUyUHCKAs aKkademus
HenpepuleHo2o NPogheccuoHarbHo2o obpasosanus» Munzdpasea Poccuu; Poccus, 420012 Kazans, ya. Mywmapu, 11;
SOI'BOY BO «Kasanckuii cocydapcmeentbiii meduyuHcku yrugepcumem» Munzopaea Poccuu; Poccus, 420012 Kazanw,
ya. Bymaeposa, 49

KonTtakTtbl: Muxaun Opbesuy Bonoatoxun voloduckin@mail.ru

Llenb pa6oTbl — npeacTaBUTb OMbIT BbINOJHEHUS CTEHTUPOBAHMUSA IKCTPAKPAHUABHOTO OTAENA BHYTPEHHEN COHHOM ap-
Tepuu (BCA) npu TaHAEMHOM OKKIIO3MPYIOLLEM NOPAXEHUM B KAPOTUAHOM bacceliHe B ocTpeillent hase nwemMmyeckoro
MHCynbTa.

Marepuanbl n meTopbl. B nepuog c aekabps 2018 r. no gekabpb 2021 r. 29 nayueHTam ¢ OCTPbIM UWEMUYECKUM UHCYNb-
TOM, BO3HUKLIMM Ha hOHe TaHAEMHOTO OKKNI03MpytoLiero nopaxeHnus BCA u uHTpakpaHuanbHbIX apTepUit, Obiu BbINON-
HEHbl PEHTTEHOXMPYPruYeCcK1e BMELATENbCTBA C Liefiblo BOCCTAHOBNEHUS Liepe6panbHOro KpoBoToKa.

Pe3ynbrarbl. YcrelHoro BOCCTaHOBNEHUS LiepebpanbHoro kposoToka (no wkane mTICI 2b—3) yaanock goctuuby 22 (75,9 %) na-
uMeHToB. Y 4 (13,8 %) nauneHToB Habnioaancsa TpoMHO3 CTEHTA B paHHEM Noc/eonepaLMoHHOM nepuoge. Yactota passutus
CUMNTOMHOM remopparuyeckoit TpaHchopmaumn coctasuna 6,9 %. bnaronpuatHbli hyHKLMOHANbHBIA Ucxog (0-2 6anna
no wkane PaHkuHa) Ha 30-e cyTku Habntoaancsa y 20,7 % nauueHTOB, NETaNbHOCTb cocTaBuna 24,1 %.

BbiBOAbI. BbinonHeHMe CTEHTUPOBAHMSA 3KCTpakpaHuanbHoro otaena BCA y nauneHToB € OCTPbIM UIWEMUYECKUM UHCYNb-
TOM N03BOJISET NOBbICUTb 3 EKTUBHOCTb BOCCTAHOBIEHUA Liepe6GpanbHOro KpoBoTOKa. [pUMeHeHHUe HU3KUX [03 610
KaTopoB FMUKOMNPOTEUHOBLIX PELLENTOPOB NPefoTBpallaeT TPOMOO3 CTEHTA B PaHHEM Nepuoje Nocie UMNiaHTaLuu
1 He yBeNUYUBAET YacTOTy Pa3BUTUA CUMNTOMHbIX FEMOPPAruyecKmnx OCIOXHEHUN.

KnioueBble coBa: 0CTpbIi MIWEMUYECKUI MHCYNLT, GNOKATOPbI IIMKONPOTEUHOBbLIX PELLENTOPOB, CTEHTUPOBAHKE COHHOM
apTepuu

Ina untuposanua: Bonogioxun M.10., Mogwwusanos N.A., XacaHosa [I.P., XaiipynnauH P.H. OnblT cTeHTMpPOBaHWA 3KCTpa-
KPaHWanbHOro OTAeNa BHYTPEHHeH COHHOM apTepuu y NaUMeHTOB C OCTPLIM ULWEMUYECKUM UHCYNbTOM. Helipoxupyprus
2023;25(3):17-23. DOI: 10.17650/1683-3295-2023-25-3-17-23

Experience of stenting of the extracranial part of the internal carotid artery in patients
with acute ischemic stroke

M. Yu. Volodukhin'->, I. A. Podshivalov*’, D.R. Khasanova®’, R.N. Khairullin’

!Interregional clinical diagnostic center; 12a Karbysheva St., Kazan 420116, Russia;

2Kazan State Medical Academy — branch of the Russian Medical Academy of Continuing Professional Education, Ministry of Health
of Russia; 11 Mushtary St., Kazan 420012, Russia;

3Kazan State Medical University, Ministry of Health of Russia; 49 Butlerova St., Kazan 420012, Russia

KoHTaKkThl: Mikhail Yuryevich Volodukhin voloduckin@mail.ru

Aim. To present the experience of stenting of the extracranial internal carotid artery (ICA) in case of tandem steno-oc-
clusive carotid lesion in the most acute phase of ischemic stroke.

Materials and methods. From December 2018 to December 2021, 29 patients with acute ischemic stroke, because of
tandem steno-occlusive lesions of the ICA and intracranial arteries, underwent endovascular surgery to restore cerebral
blood flow.
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Results. Successful restoration of cerebral blood flow (according to the mTICI 2b-3 scale) achieved in 22 (75.9 %)
patients. Four (13.8 %) patients had stent thrombosis in the early postoperative period. The incidence of symptomatic
hemorrhagic transformation observed in 2 (6.9 %) patients. The frequency of a favorable functional outcome (Rankine
0-2) on the 30 day was 20.7 %, mortality — 24.1 %.

Conclusion. Stenting of the extracranial ICA in patients with acute ischemic stroke improves the efficiency of restora-
tion of cerebral blood flow. The use of low doses of glycoprotein receptor blockers prevents stent thrombosis in the
early period after implantation and does not increase the incidence of symptomatic hemorrhagic complications.

Keywords: acute ischemic stroke, glycoprotein receptor blockers, carotid artery stenting

For citation: Volodukhin M.Yu., Podshivalov I.A., Khasanova D.R., Khairullin R.N. Experience of stenting of the extra-
cranial part of the internal carotid artery in patients with acute ischemic stroke. Neyrokhirurgiya = Russian Journal
of Neurosurgery 2023;25(3):17-23. (In Russ.). DOI: 10.17650/1683-3295-2023-25-3-17-23

BBEJIEHUWE

Cpenu IMareHTOB ¢ OCTPHIM UIIEeMUYECKUM MHCYIThb-
TOM, Y KOTOPbIX IPUMEHSIIOTCS BHyTpUapTepUaibHble Me-
TOAbI BOCCTAHOBJIEHUSI LIEPEOPaTbHOTO KPOBOTOKA, YACTO-
Ta BCTPEYAEMOCTM TAHAEMHOIO OKKJIIO3UPYIOLIETO
MopaXkeHusI B KAPOTUAHOM bacceiiHe cocTapisieT 25—30 %
[1]. EcTrecTBeHHOE TeueHMe 3a001eBaHMS XapaKTepU3yeT-
¢Sl TUIOXUM (PYHKIIMOHAJIBHBIM MCXOIOM U BBICOKOI Jie-
TaJbHOCTHIO. JlaHHBIE TUTEepaTypsl 00 3¢ (GEKTUBHOCTH
MPUMEHEHUSI PEHTITEHOXUPYPTUUECKHUX METOJI0B perep-
¢dy3MOHHOI Tepanuu y JaHHOK KaTeropuu MallMeHTOB
KpaifHe IPOTUBOPEUMBHI [2].

ITexb padOTBI — IIPEICTABUTD OITBIT BHITIOJTHEHMS CTCH-
TUPOBAHUS AKCTPAKpPaHUAJILHOIO OTAEIa BHYTPEHHEM
conHoit aprepuu (BCA) mmpu TaHAZEMHOM OKKITIO3UPY-
I01LIEM MOpaXeHUU B KAPOTUIHOM OacceiiHe B OcTpeiiiieit
daze UIlIeMUYEeCKOTro NHCYJIbTA.

MATEPHAJIBI 1 METO/IbI

B nepuon ¢ mexa6ps 2018 1. mo nexadbps 2021 1. B TAY3
«MexXpernoHanbHbIN KIMHUKO-IUAarHOCTUYECKUI LISHTP»
(r. Kazanp) 29 mammeHTaM ¢ OCTPBIM UIIEMUISCKIM MH-
CYJIBTOM, BOHUKIIINM Ha (hOHE TAaHIEMHOTO OKKITFO3UPY-
fotrero rmopaxeHnst BCA n mHTpaKpaHUATbHBIX apTePHiA,
ObLIY BBIMOJHEHbBI PEHTTEHOXMPYPTrUUE€CK1E BMELIATEb-
CTBa C 11€JIbI0 BOCCTAHOBJIEHUSI 1iepeOpaibHOrOo KPOBOTOKA
(Tadm. 1).

ITpu nocTyrieHuy BceM NauMeHTaM MPOBOJUIN KOM-
TIEKC 00CIeI0BaHUM COTJTACHO peKOMeHAATeIbHOMY MPO-
TOKOJIY BeeHUS MalMEHTOB C OCTPbIM MILIEMWYECKUM
WHCYJbTOM. PeHTreHoXxupypruueckrue BMellaTeabCcTBa
BBITIOJTHAIN Ha aHTHOTpadmndeckoii ycraHoBke INNOVA
3100 (GE). CpenHee BpeMsT OT Havajia 3a00JI1eBaHUS 10 TOC-
MUTATN3aAN cocTaBWwIO 152 MuH. JleBATHaAATh OIlepa-
LIV TIpOBeAEHBI TTOJ, MECTHOM aHecTe3ueit, a 10 — mox,
O0LIMM MHTYOALIMOHHBIM HapKO30M. JI11 MUHUMU3ALIUU
pUCKa pa3BUTHUS IMCTAbHON 3MOOJIMM BO BCEX Caydasx
BBIMOJIHSINU 0JI0KMPOBKY KPOBOTOKA MO COHHOM apTepuu
C IPUMEHEHUEM OKKJTIO3MPYIOLIETO MPOBOJIHMUKOBOTO Ka-
TeTepa 6osnpinoro nnamerpa (9F). bamronnyio aHrroria-
ctuky BCA BbINOMHSIM Oa/UIOHHBIM KaTeTepoM JraMeT-
poM He Oojee 5,5 mMm. BrIOOp TeXHUMKU HpOBedCHUS
TPOMO3KTOMUM U3 UHTPAKpaHUAJILHOTO OacceiiHa (acmu-

pamusi, CTeHT-peTpUBEP, KOMOMHUPOBaHHASI TEXHUKA)
3aBHCEJI OT MPEAIIOYTCHUIT oIlepaTopa M aHATOMUIECKUX
0COOEHHOCTE! 3KCTpa- U MHTPaKpaHUATBHBIX apTepuid
nauneHTa. DPPeKTUBHOCTL BOCCTAHOBJIEHUS LIepedpaib-
HOTO KPOBOTOKA IIOC/Ie IIPUMEHEHMST PEHTTCHOXUPYPIH-
YeCKOTO BMeIIaTeabcTBa olleHuBatu 1o mkaie mTICI
(modified Treatment In Cerebral Ischemia scale, Mmogudu-
MpPOBaHHAs IIIKaJIa BOCCTAHOBJICHUSI TTepy3UU TIPY UIIIe-
MHYECKOM MHCYIbTE). Db GEeKTUBHBIM CUUTAIN BOCCTA-
HOBJIeHHUE liepedpaibHOro KpoBoTtoka Ha ypoBHe mTICI
2b—3. UMnnaHTaLMs CTEHTa Y 25 MallMeHTOB MpoBeaeHa
TOCJIe BOCCTAaHOBJICHUS MHTPAKpaHUAJIbHOTO KPOBOTOKA
(puc. 1), a 4 manMeHTaM CTeHT UMIUIAHTUPOBAJIN IO BHI-
TIOJTHEHUST MEXaHMIECKOI TPOMOSKTOMUM U3 MHTpaKpa-
HUAJBHBIX apTepuii (puc. 2).

Jo MMIUTaHTaIlMM CTeHTA MallMeHTaM BBOIWIN 0J10-
KaTopsl [IMKOIPOTenHOBEIX pelrernrropoB (BI'TIP) (1mmpo-
tokoJ BBeaeHust bI'TIP yrBepkaeH pelieHueM BpauyeOHOM
komuccun (mpotoxkon Ne 134 ot 12.11.2018)). bomocHast
¥ UHQY3MOHHAS 1036l pACCUUTHIBAINCH UCXOIST M3 MACCHI
TeJla MalMeHTa M COCTABJISIIN ITOJIOBUHY OT PEKOMEHIY-
eMoli TipousBoauteeM 1o3nupoBku. MHoys3uo BITIP mpo-
nmoinkanu B TedeHue 4 4. [locite 3aBepIiieHUsT BMeIIaTesb-
CTBa IMalMeHTa TPAHCIIOPTUPOBAJIN B MAJIaTy MHTCHCUBHOM
Tepalny HeBPOJOTMUECKOTO OTACICHUSI, TIe JaBaayd Ha-
rpy304Hyto 103y acrmprHa (300 Mr). B moceorepaimoH-
HOM TIepHOJie BCe MAIIMEHTHI MOIyJYadd KOMIUIEKCHYIO
TepaIiio COTJIACHO COBPEMEHHBIM PEKOMEHIAIIMSIM BeIe-
HUSI ITAIMEHTOB C OCTPHIM MIIEMHUIEeCKIUM MHCYJIETOM | 3].
Yepes 12 9 malleHTy BBITTOTHSIIN KOHTPOJBHYIO PEHTIE-
HOBCKYIO KOMITBIOTEPHYIO TOMOTpa(1Io TOJIOBHOTO MO3Ta.
[Ipu oTcyTCTBUM MIPU3HAKOB TeMOPPArnIecKoi TpaHC-
(opmanmu mareHTy maBanu Kionumorpen (75 mr). lanee
MaIMeHT eXEeTHEeBHO ITOIyJYal ABOMHYIO Ae3arpeTaHTHYIO
tepanuro (acrmupuH 100 mr, Kitormmorpen 75 mr). [1pu Ha-
JINIUN TIPU3HAKOB TeMOpparndecKoil TpaHchopMaumn
2-TO TUIIA ITAIIUEHT MOJTy4Yaj TOJIbKO acCITMPUH, a IIPY BBI-
SIBJICHUY TTapeHXMMATO3HOM TeMaTOMBI 1-Tro 11 2-TO TUTIOB
TIpYeM acIMpUHA OTMECHSUTH.

PE3VJIBI'ATHI
VCITenHOro BOCCTaHOBIEHUS 1IePeEOPaTbHOTO KPO-
Boroka (mo mkamre mTICI 2b—3) ymanochk mocTUYb



Tabmua 1. Xapakmepucmuka npoonepupo8anHvix NaAyUeHmMos8 U 6binoa-
HEHHbIX 6MeUamenscme

Table 1. Characteristics of the operated patients and performed interventions

XapakTepucTnka 3Havenue
O0111ee YnCIIo MaueHToB, # (%)
Total number of patients, 7 (%) 29 (100)
CpenHuit BO3pacT, JeT
Average age, years 66 £ 12,6
Ion, n (%):
Sex, n (%):
MY>KCKOW 20 (69,0)
male 9 (31,0)
KEHCKUN
female
Ouenka mo NIHSS mpu rocnuranuzanuu,
OaJLIbl 20 (15-27)

NIHSS score at hospitalization, points

BpCMH OT Hayasia 3a00JIEBaHUSA J0 rocriuTain-
3allid, MUH
Time from disease onset to hospitalization, min

152 (60—334)

BpeM;[ OT roCrnMTajaM3alu 10 NyHKIIMKU, MUH
Time from hospitalization to puncture, min

95 (45—145)

BpeMst oT myHKIIMK A0 3aBEepIICHUS
BMeELIATEIbCTBA, MUH

Time from puncture to completion of intervention,
min

55 (35—85)

BroinoaHeHHOE BMEIIATEILCTBO 7 (%):
Performed intervention, n (%):
BuyTpuBeHHast TpOMOOIMTHYECKAS TEPATIUS
Intravenous thrombolytic therapy
CerMeHTapHasT OKKITIO3UST
9KCTpakpaHuanabHoro otaena BCA
Segmental occlusion of the extracranial ICA part
HpOTH)KeHHaH OKKJTIO3Ms 3KCTpa-
W UHTpaKpaHUaJIbHOTO oTaeioB BCA
Prolonged occlusion of the extra- and intra-cranial
ICA parts
OKKITI03Us OKCTpaKpaHUAJIbHOTO OTACIa
BCA B couetanuu ¢ ambonueit B CMA
Occlusion of the extracranial ICA part in
combination with MCA embolism
MexaHnyeckasi TPOMOIKTOMMS
C IIPUMEHEHUEM CTEHT-PETPUBEPA
Mechanical thrombectomy using stent retriever
MexaHuueckasi TpOMOIKTOMUSI
C IPUMEHEHUEM aCITUPALIMOHHOI'O KaTe€TEpa
Mechanical thrombectomy using aspiration
catheter
MexaHuueckasi TpOMOIKTOMUSI
C IPUMEHEHUEM KOMGI/IHI/IpOBaHHLIX TEXHUK
Mechanical thrombectomy using combination
techniques

2(6,9)
2(6,9)

5(17,2)

22 (75,9)

19 (65,5)

3(10,3)

4(13,8)

Ilpumeuanue. NIHSS — wxana maxncecmu uncyssma Hayuo-
HanvHblx uHcmumymoe 30opoevs CIIA (National Institutes

of Health Stroke Scale); BCA — enympenHss connas apmepusi;
CMA — cpeodnss mo3zeoeas apmepus.

Note. NIHSS — National Institutes of Health Stroke Scale; ICA —
internal carotid artery; MCA — middle cerebral artery.
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y 22 (75,9 %) nauuenroB. YacToTa pa3BUTHUSI AUCTATIbHOI
3MOO0JIMU B paHee OKKJIIO3MPOBAHHYIO COCYIUCTYIO TEPPH-
Topuio cocTaBmia 31 %, B paHee He 3aMHTEPECOBAHHbII
cocymucThii 6acceii — 17,2 % (5 matmenton). Y 4 (13,8 %) na-
LIMEHTOB HaOJI0a/ICs TPOMOO3 CTEHTa B paHHEM I10C/Ie-
oneparmoHHoM nepuone (48 1). YacTtoTa pa3BUTHS TeMOp-
parnyeckux TpaHcdopmanmii cocrasmwia 37,9 % (11 mauu-
€HTOB), U3 HUX CUMIITOMHAs TeMopparndeckasi TpaHc-
(opMmarms HaGmogAIaCh TOJABKO Y 2 (6,9 %) mauueHToB,
y 1 (3,4 %) nauueHTa pa3sBUICS 3J0KAYECTBEHHbBIN OTEK
rojoBHoro Mosra. Yacrora 6;1aronpusTHOr0 ¢GyHKIMO-
HaJIbHOTO MCXOJa, OLEHeHHAasl 110 MOAU(ULIMPOBAHHOM!

Tabmuua 2. Pesyaomamoi npumenenus peHmeeHOXupypeuueckux emeua-
menbcme

Table 2. Outcomes of using endovascular surgical interventions

Yucno namu-

Pe3yabrar BMemarebcTBa €HTOB, 1 (%)

BDdpdexkTuBHOE BOCCTAHOBJICHUE 1LIEPEOPATBbHO-
ro kpoBotoka (mTICI 2b—3)

Effective restoration of cerebral blood flow

(mTICI 2b—3)

22(75,9)

OMO00J11s B paHee OKKJIIO3UPOBaHHBII O6acceitH
e S ) o 9 (31,0)

Embolism in the previously occluded vascular system

DMOoIHsI B paHee He 3aMHTEePECOBAHHBIIA

OacceitH

Embolism in the previously unaffected vascular

system

5(17,2)

TpoM0603 cTeHTa B TeUEHHE TIEPBBIX 2 CYT

Stent thrombosis in the first 2 days 4(13.8)

Temopparnueckas TpaHc@opMaius
Hemorrhagic transformation

11(37,9)

AcCUMIITOMHas TeMopparmyeckast
TpaHchopMals
Asymptomatic hemorrhagic transformation

9 (31,0)

CuMINTOMHasI TeMopparnyeckast
TpaHchopMalus
Symptomatic hemorrhagic transformation

2(6,9)

CUMITOMHBIN OTEK TOJIOBHOTO MO3Ta
. : 1(3,4)

Symptomatic cerebral edema

BraronpusaTHbIi GYHKIIMOHATBHBII UCXON

Ha 30-e cytku (mRs — 0—2)

Favorable functional outcome on day 30

(mRs — 0-2)

6(20,7)

Heo6naronpusiTHbIN (yHKIIMOHATBHBIN UCXO/
Ha 30-e cytku (mRs — 3-5)

Unfavorable functional outcome on day 30

(mRs — 3-5)

16 (55,2)

JleTanbHOCTD

Death 7(24,1)

Ilpumenanue. mTICI — mooduguuyuposanuas wkara 60ccmanog-
ANeHUs nep@y3u npu uemMu4eckom uHcyavme; mRs — moougu-
yuposauHas wkasa Pauxuna.

Note. mTICI — modified Treatment In Cerebral Ischemia; mRs — modi-
fied Rankin Scale.
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Puc. 1. Jlannvie penmeenosckoii komnwvromeproi momoepaghuu (PKT), maenumno-pesonancroii momoepaghuu (MPT) u yepebpanvroii aneuoepaguu 83-rem-
Hell nayuenmKu, 20CRUMAAU3UPOBAHHOL ¢ KAUHUMECKOL KAPMUHOU 0CMPO20 UMEeMU4ecko2o uncyivma vepes 320 mun om nauana 3abosesanus: a — PKT
npu nocmynaenuu; 6 — MPT (pexcum DWI) npu nocmynaenuu: eunepuHmeHCUBHAs 30HA 8 N80l BUCOYHOIL 0oAe; 8 — UepefpalbHas aHeuoepagpus 16020
KapomuoHoeo 6accelina npu NOCMynAeHUU: OKKA03Us IKCMPAKPAHUAAbHO20 omdeaa eHympenHeli conroli apmepuu (BCA) (memuas cmpenka), koarame-
PanbHOe KOHMpAcmuposanue cynpakaunouorno2o ceemenma BCA, okkaosus ducmansHoeo omoeaa cpedueli mo3zeoeoti apmepuu (CMA) (6enas cmpenxa);
2 — uepebpanvHas aHeuoepaghus 1e6020 KapomuoHo2o bacceiina nocae ebinoaxHerus 6artontoi aneuonsacmuxu BCA u mpomosxmomuu uz CMA ¢ npume-
Henuem cmenm-pempueepa. Kposomox no CMA eéoccmanoeénen (mTICI — 3). Ocmamounbtii cmenos sxcmpakpanuansiozo omoena BCA 0o 85 % (kpacnas
cmpenka); 0 — yepedpanvras aneuoepagus BCA nocne evinoanenus cmenmuposanusi; e — PKT nayuenmiu uepes 12 u: 6e3 npusHaxkoe eemoppacu4eckoil
mpaucghopmayuu

Fig. 1. Data from computed tomography (CT), magnetic resonance imaging (MRI) and cerebral digital subtraction angiography of an 83-year-old patient
hospitalized with an acute ischemic stroke symptoms in 320 minutes after the onset of the disease: a — CT scan at admission; 6 — MRI (DW1 mode) at admission:
hyperdense zone in the left temporal lobe; 6 — left carotid cerebral angiography at admission: occlusion of the extracranial internal carotid artery (ICA) (dark
arrow), contrasting of the supraclinoid segment of the ICA due to extra-intracranial collaterals, and occlusion of the distal middle cerebral artery (MCA) (white
arrow); e — left carotid cerebral angiography after ICA balloon angioplasty and MCA thrombectomy using a stent retriever. The blood flow through the
intracranial arteries restored (mTICI —3). Residual stenosis of the extracranial ICA up to 85 % (red arrow); 0 — cerebral angiography of the ICA after stenting;

e — CT scan of the patient in 12 hours after surgery: without signs of hemorrhagic transformation

mkane Psnkuna Ha 30-e cyrkm, cocraBmiaa 20,7 %, ne-
TajabHOCTh — 24,1 %. Pe3ynbraThl peHTTEHOXUPYpPrude-
CKUX BMELIATEbCTB IPEACTaBIECHbI B Ta0JI. 2.

OBCYXIEHUE

MexaHudecKast TPOMOIKTOMUSI, BBIIOJIHSIEMAsI B paM-
Kax 24-4acoBOro TeparneBTUYECKOTO OKHA, CTAHOBUTCS
CTaHIAPTOM JIEUSHUSI MALIMEHTOB C OCTPBIM UILIEMUYECKUM
MHCYJIETOM Ha (POHE OKKIIIO3UM KPYITHO LiepedpasbHO
aprepuu [3]. Janable 06 3¢ GEKTUBHOCTH TPUMEHEHUS
9HIOBACKY/ISIPHBIX BMEILIATEIbCTB Yy MALIMEHTOB C TaH-
JMIEMHBIM OKKJTIO3UPYIOIINM MOPaXKeHNEM B KapOTUIHOM
bacceiiHe MMEIOT IIPOTUBOPEYMBLIN XapakTep, [O3TOMY
B COBPEMEHHbBIX PEKOMEHIALIMAX KJIACC JOKA3aHHOMI (-
(exTuBHOCTU MX IpuMeHeHMs1 — 2B. HepeleHHoii npo-
0JieMOii ocTaeTcst BbIOOP croco0a JedeHus 9KCTpaKpa-

HUAITBHON OKKIIO3WU. BBIMOTHEHUS M30JIMPOBAHHOM
TPOMOSKTOMUHU PEIKO OBIBACT JOCTATOUHO JIJIsT oOecIieye-
Hus mpoxoguMoct BCA, Tak KaK OKKJTIO3MSI B TIOJIABIISI-
foIIeM OOJIBIITMHCTBE CIIydaeB BO3HUKAET B MECTE OCJIOXK-
HEHHOM aTepOCKICPOTUUECKOM OJIAIIKKA, U TpeOyeTcs
0aJUTOHHas aHTUOIUIACTUKA W/WJAW CTCHTUPOBaHME
J71 BoccTaHoBNIeHUs Tpoxoaumoct BCA [1]. Psnx aBTo-
POB TTOKa3aiu, uyTo cteHTrpoBaHue BCA sBisieTcs Hesa-
BUCUMBIM IIPEIUKTOPOM YCIICITHOTO BOCCTAHOBJICHUS
epedpaIbHOTO KPOBOTOKA M YIYIIICHUS (DYHKIIMOHATb-
HOTO MCXOJa y JaHHOI KaTeropuu mauueHTosB [4, 5]. Pe-
3yabTaThl KpyImHoro uccienoBanus TITAN, BKiTlounBIie-
ro 482 mamueHTa, MPOAEMOHCTPUPOBAIN JOCTOBEPHOE
MIPEUMYIIECTBO MPUMEHEHUSI CTCHTUPOBAHUS 3KCTpa-
KpaHuaiabHOro otmeia BCA Kak 1o 94acTOTe YCTEITHOTO
BOCCTAaHOBJICHUS 1IepeOpaIbHOTO KPOBOTOKA, TaK M IIO
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Puc. 2. /lannvie penmeerosckoii komnvromeproi momoepaghuu (PKT), maenumuo-pesonancroi momoepaghuu (MPT) u yepebpanvhoii aneuoepaguu 53-rem-
He2o nayueHma, 20CRUMANU3UPOBAHHO20 ¢ KAUHUYMECKOU KAPMUHOL OCIMPO20 UMEMUYECK020 UHCYAbma uepe3 65 mun om Havana 3aboneéanus: a — PKT
npu nocmynaenuu; 6 — MPT (pexcum DWI) npu nocmynienuu: o0WuUpHas cunepuHmeHcUBHas 301a 6 neeoii sucouroi dose; 6 — MPT (pexwcum 2D TOF):
OKKAH3US 6HymperHeil connot apmepuu (BCA) u npokcumansHoeo omoeaa cpedreti moseosoi apmepuu (CMA) (ommeueHo KpacHbiMU AUHUSMU CXeMAMuH4-
HO); & — yepebpanbHas aHeuoepagus IKCmpaKpanuarbHozo omoena reeoii BCA, oxkaosus aesoii BCA ¢ npusnaxamu degpexma nanoanerus (mpomo); 0 —
yepebpanvhas aneuoepagus nocae UMNAGHMAYUY CMEHMA: 60CCIMAHOBAEHUEe KPOBOMOKA no IKcmpakpanuasbHomy omoeny BCA; e — yepebpanvras aneuo-
epaghus UHMPAKPaHUAaIbHO20 baccelina caeéa: OKKA3USL npokcumanrvHoeo omodeaa CMA; xc, 3 — yepebparvhas aneuoepagus 16020 KapomuoHo2o
obacceiina nocae gvinoanerus achupayuu uz CMA ¢ noanvim 6occmanogaenuem kposomoxka (mTICI — 3), npamas u 6okoeas npoexyuu; u — PKT nayuenma
yepes 12 u: 6e3 npu3HaKoe eemoppazu4ecKux mpancgopmayuii

Fig. 2. Data from computed tomography (CT), magnetic resonance imaging (MRI) and cerebral digital subtraction angiography of a 53-year-old patient
hospitalized with an acute ischemic stroke symptoms in 65 minutes after the onset of the disease: a — CT scan at admission; 6 — MRI (DW1 mode) on admission:
extensive hypergingival zone in the left temporal lobe; 6 — MRI (2D TOF mode): occlusion of the internal carotid artery (ICA) and proximal middle cerebral
artery (MCA) (shown by red lines); e — cerebral angiography of the extracranial part of the left ICA, occlusion of the left ICA with signs of a filling defect
(thrombus); 0 — cerebral angiography after stent implantation, restoration of blood flow in the extracranial ICA; e — cerebral angiography of the intracranial
basin on the left, occlusion of the proximal MCA; xc, 3 — cerebral angiography of the left carotid basin after MCA aspiration with complete restoration of blood

flow (mTICI — 3), frontal and lateral views; u — CT scan of the patient after 12 hours: without signs of hemorrhagic transformations

¢yHKLUMOHATBHOMY Mcxony [6]. B Hatueit kimanke ¢ 2018 &
MBI IPUMEHSIEM TaKTUKY UMIUTAHTALIMU CTEHTA B OCTpeii-
mei ase NIIeMUIeCKOTO MHCYIIbTA TIpU HAJTMIUWA TaH-
JIIEMHOTO CTEHO-OKKITIO3UPYIOIIET0 MOPaXXeHUsI B Kapo-
TUIHOM OacceliHe.

DTamHOCTh BOCCTAaHOBJICHUS 1IepeOpaIbHOTO KPOBO-
TOKa IPY TAHIEMHOM ITOpaXXeHUH B KapOTUIHOM Oacceii-
HE OCTaeTcs IMpeIMeToM obcyXmeHus. PeTporpamHbrii
IOCTYN IIpeAIioiaracT IMepBOHAYAJIBFHOE BBIITOJHEHUE
TPOMOSKTOMUM W3 MHTPAKpaHUAILHOTO OacceifHa, aH-
TeTPamHbBIN TOCTYII — BOCCTAHOBJICHNE KPOBOTOKA B KC-
TpaKpaHUAJIBHOM OT/IeJIe C IOCIECAYIONINM BBITTOTHEHUEM
TPOMOSKTOMUM M3 MHTpaKpaHUAIbHBIX apTepuii. O0e
TaKTUKU UMEIOT CBOM TIPEMMYIIIeCTBa M HemocTaTku. [ep-
BOHaYaJIbHAS TPOMOSKTOMMUS M3 MHTPAKpaHUAJIbHOTO Oac-
celiHa TTO3BOJISIET OBICTPEE BOCCTAHOBUTD MHTPAKPaHUAb-
HBI KPOBOTOK 3a CYET HAJTMIMST aHACTOMO30B I10 CHCTEME
apTepUaJIbHOTO Kpyra OOJBIIIOT0 MO3Ta, B TO XK€ BpeMsI
COXpaHSIeTCS TOTCHIINABHBIN PUCK TOBTOPHOM MO0
IIPY BBHITIOJTHEHUN PEBACKYJISIPU3AIlNM Ha 3KCTpaKpaHM-

aJbHOM oTaene. HemocTaTkoM BBITTOTHEHMST TIEPBUIHO
aHTETPATHOTO MOCTYIIA SIBJISIETCS OTCYTCTBHME aHTeTpaj-
HOTO KpOBOTOKA, YBEJIWUYMBAIOIIEe PUCK peTpoMOO3a.
B npencraBneHHoi cepun HaOMIOAEHU Y OOJBILIMHCTBA
MAIMeHTOB MBI TIPEATIOUNTAIN UCIIOIb30BaTh aHTErpa-
HBINA IOCTYII, cTeHTupoBaHne BCA BBRIMONHSIIN TTOCITE
YCIEITHOTO BOCCTAHOBJICHMSI MHTPaKpaHUATLHOTO KPO-
BOTOKa.

Pexxim aHTHATpeTaHTHOM M aHTUKOATYJITHTHOM Tepa-
MYU IPU UMIUIAHTALMK CTEHTA B OCTPOM MEPUOJE UIlIe-
MHYECKOT0 MHCY/IbTa OCTAeTCsI MPEAMETOM ITUCKYyCCuu [7].
[MpuMmeHeHMe TeraprHa IOCjIe BBITOJTHEHUS CTCHTHPOBA-
HUSI COHHOW apTepWy y JaHHOW KaTeTOPUM ITaIleHTOB
HE OIpaBIaHoO ¢ (hapMaKOJIIOTHYECKOM TOUKY 3pEHMSI, KPO-
Me TOTO, paHee OIyOJIMKOBAaHHBIC pAOOTHI IEMOHCTPHPYIOT
IIOCTOBEPHOE YBEJIIMUYCHNE YaCTOTHI PA3BUTHUSI CUMITTOM-
HBIX TeMOpparndecKux TpaHcdopmalnii Ipyu mpuMeHe-
HuM renapuHa B mo3ze >3000 E[I [8]. [Ipumenenue mep-
opaJbHBIX 0J10KaTopoB P2Y12-penienTopoB B ocTpeitiemM
TepHUoIe UIIIEMITIECKOTO MHCYIIBTa OTPAaHTICHO BpEeMEHEM

3’2023

+—
—
o
Q.
(]
—
©
o
(@]
=
©)
©
=
o
O
©
o
x
©
T
0
=
©
I
S
=
s
o
o

21



3’2023

OpurvHanbHas paboTa | Original report

22

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

MIOCTIKEHUSI TeparieBTUUECKOM KOHIIEHTpAIUM IS 3¢h-
(GeXTUBHOTO TOHABICHHUS arperalui TPOMOOIIMTOB.
C nmpyroit CTOPOHBI, IIPpYW MPUMEHEHUMW TaHHOM TPYIIITHI
IpernapaToB M Pa3BUTUHM TeMOPPArnISCKUX OCITOXKHEHUI
OBICTPO BOCCTAaHOBHUTH arperaliliOHHYIO CIIOCOOHOCTH
TPOMOOIIUTOB KpaiiHe CJIOXHO, YTO YBEJIIMIMBACT PUCK
pa3BUTHUS cepbe3HbIX ocioxxHeHui. [Toatomy BI'TIP cra-
HOBSTCS TIpeIlapaTaMy BbIOOpa Y MAIIMEHTOB C OCTPHIM
WIIeMUIECKIM WHCYJIBTOM IMPH HEOOXOIUMOCTH UMILIaH-
tamuu cteHTa [9, 10]. [IpenmyimecTBOM UX IPUMEHEHMS
SIBJISIETCST OBICTPOTA TIOJABJICHMSI arpeTalliOHHOM CTI0CO0-
HocTu TpoMbounToB. [To manHbM S.R. Steinhubl 1 coasr.,
yepe3 10 MUH TTocsIe BHYTPUBEHHOM MHPY3UM s1Tr(h1rda-
THIA WA TUpodHOaHa arperaliioHHast aKTHBHOCTD TPOM--
Go1uTOB rnogasisieTcss y 99 u 95 % rmainmeHToB COOTBETCT-
BEHHO, YTO ITO3BOJISICT HEMEIJIEHHO MMILUIAHTHPOBATh
CTEHT ¢ MUHMMAJIbHBIM PUCKOM Pa3BUTHSI €0 TPOMOO03a.
M3-3a HU3KOI MOJIEKYJIIPHOI MacChl JaHHbBIE TTpernapaThl
HWMEIOT HETIPOYHYIO CBSI3b C pelieNTOpaMi TPOMOOILIUTOB,
IIO3TOMY IOCJIe IIpeKpalieHus nHdy3uu npernapara 50 %
TPOMOOIIMTOB BOCCTAHABIMBAIOT CBOIO arperaloHHYIO
CIIOCOOHOCTD yXKe uepe3 2 9 [11].

B paGote A. Jost 1 coaBT. ObUT IIPOAHATU3UPOBAH OIBIT
MIPpUMEHEHUST HU3KOM H03bl aNTU(GUOATHAA TS JICUCHMS
58 TManMeHTOB B OCTPOM IIEPHOIEC MHCYJIBTA C OKKITIO3UPY-
IOIIUM TOpaXkeHNEM B KapOTUIHOM OacceifHe. ABTOPBI
MMPOAEMOHCTPUPOBAIN, YTO YACTOTA YCITEITHOTO BOCCTA-
HOBJIEHUSI LiepeOpaibHOr0 KpOBOTOKA cocTaBuia 96 %,
OIaroNpUATHBIN (PYHKITMOHATBHBIM MCX0H HAOIIOOAICS
y 72 % mauMeHTOB, YacTOTa Pa3BUTUSI CUMITOMHBIX Ie-
Mopparndeckux tpaHcdopmaunii cocrasuaa 2 % [12].
B nameit padore mur ipuMmeHsutt BITIP (armrmudubaTumn,
THporOaH) B IOJIOBUHHOM 103¢ OT peKOMEHIYeMOI IIpo-
n3BoguresieM. DG GEeKTUBHOTO BOCCTAHOBJICHMS 1Ieped-
PaJIbHOTO KPOBOTOKA yAAIOCh OCTUYD Y 75,9 % maLueH-
ToB. YacToTa pa3BUTHS CUMITOMHBIX T€MOPPArnIeCKIX
TpaHcdopMaLmii 6bL1a HU3KOM 1 cocTaBuia 6,9 %.

B panaMX paboTax 0TMEJaI0Ch, YTO IIPUMEHEHHE 1e3-
arperaHTOB YBEJIMIMBACT PUCK PA3BUTHSI CUMIITOMHBIX
reMopparuyeckux tpaHcdopmanmii 1o 20 %. bonee cos-
peMeHHBIE WCCIeAOBaHUS IeMOHCTPHPYIOT OTCYTCTBHE
YBEJIMYCHMST 9aCTOTHI PA3BUTHSI CUMITTOMHBIX TeMOPpPAaru-
YeCKUX TpaHC(hOpMaLWil y TaHHOU KaTerOpHUM ITallieHTOB
[6, 12]. CornmacHO MPOTOKOJY HAIlEH KIIMHUKH, JBOMHAS
Jle3arperaHTHasl Tepanus Ha3HayaJlach MallieHTaM TOJIbKO
ITOCJIe BHITTOJTHEHMS KOHTPOJIBHOM PEHTTEHOBCKON KOM-

MbIOTepHOM ToMoTpadum yepes 12 u. [1pu HaTmuum mpu-
3HAKOB BBIPaXKEHHOI TeMOopparndeckoit TpaHchopMaInm
Je3arperaHThbl OTMEHSIIIH.

ITo maHHBIM pa3HBIX aBTOPOB, YACTOTAa Pa3BUTHSI
TpoM003a CTeHTa, UMITIAHTUPOBAHHOTO B OCTPOM IIepHO-
Jie UIIEMUYECKOro UHCYJIbTa, BapbupyeT oT 1,3 no 17 %,
a B psine HaOmoneHuin gocturaer 52 % [13, 14]. A. Jost
M COaBT. COOOIAIOT, UTO Npu npuMeHeHuu bI'TIP Tpom603
cTeHTa Habmonancs y 7 % nauudeHTOB B T€YeHUE IIEPBBIX
48 4 [12]. B Hamreit cepuyt HabIOAeHU TPOMOO3 CTEHTA
B TeyeHue repBbix 48 4 Habmonancs y 4 (13,8 %) nauueHToB.
Y 2 manmeHToB TPOMO03 MOXHO OOBSICHUTH BOSHUKHOBE-
HY€M PBOTHI 1OCJIE TIpYeMa HAChILIAIOLIEN 03Bl aCTTUPHY-
Ha, 9TO, BEPOSITHO, IIPUBEJIO K OTCYTCTBHIO TepAIIeBTUYC-
ckoro 3ddexra oT acnupruHa. B mpencraBieHHOM cepun
HabOmoaeHui mmrtelbHOCTh nHPY3un BI'TIP He nipeBbI-
maia 4 9, 970 MOIJIO OBITh IIPUIMHOMN YBEJTUMICHHST YACTOTHI
TpoM003a CTEHTa B paHHEeM rieproe. TpeOyroTcs naabHel-
IIHe MCCIICAOBAHUS 110 OIIeHKE Oe30macHoM 1 3(pheKTUB-
HOI unTenbHOCcTH BBeneHUSa BI'TIP.

[Ipu BHITTIOJTHEHNM MEXaHUYECKON TPOMOIKTOMUM
pa3BUTHE AMCTATBHON SMOOJIAHN SIBISICTCS TPO3HBIM OCIIOXK-
HEHMEM, 3HAUYNTEJbHO CHIDKAIOIINM KIMHUYECKYIO 3)-
(EeKTUBHOCTH OITEPAaTUBHOTO BMEIIATEILCTBA VI Jeja-
IoUM ero 6ecrnojie3HbiM. B paHee omyOJIMKOBaHHBIX
HaMH1 paboTax OBIJIO MPOAECMOHCTPUPOBAHO, UTO OJI0KaIa
epeOdpaTbHOIO KPOBOTOKA C IIPUMEHEHNEM OKKITIO3UPY-
OIIIEeTO ITPOBOTHMUKOBOTO KaTeTepa MO3BOJISIET JOCTOBEPHO
CHU3UTh PUCK Pa3BUTHUSI JAHHOTO OCJOXHeHUs [15].
B nipencraBiieHHOI ceprn HAOMIONECHMIT YaCTOTa Pa3BUTHS
SMOO0JIMHY B paHee 3aMHTePEeCOBaHHBIN 0acCeifH cocTaBMIa
31 %, B paHee He 3auMHTEpecoBaHHBIN — 17,2 %. Hamn
PYTUHHO IIPUMEHSTICH OKKITIO3UPYIOIIHE ITIPOBOTHUKO-
BBIE KaTeTephl 6oJbIoro nnamerpa (9F) mist obecrieueHIS
BO3MOXHOCTH ITPOBEICHUS Yepe3 ero IMPOCBET HEOOXOMM -
MOTO MHCTPYMEHTAPWUSI.
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BBepeHue. Beuay pekoit BCTpeYaeMOCTM AUCTaNbHbIX aHEBPU3M FOIOBHOTO MO3ra nyONuUKaLMiA, NOCBALEHHbIX 3HA0BAC-
KYNAPHOMY NleYeHuio, KpaitHe mano. B cBA3M ¢ pa3BuTUeM 3HLOBACKYAAPHO XMPYPrun KONUYECTBO YCNELIHO BblI@YEHHBIX
NaLMeHTOB C ANCTaNbHbIMU aHEBPU3MaMM B NOCIeAHEe BPEMA yBENUYMBALTCA.

Llenb nccnepoBaHua — onpepenuTb TeXHNYECKUE BO3MOXHOCTU U OLEHUTb pe3ynbTaThl IHAOBACKYNAPHOrO NeyeHus
NaLMeHTOB C ANCTaNbHbIMU aHEBPU3MAMM FONIOBHOMO MO3ra.

Marepuanbi u metoabl. PaboTa ocHoBaHa Ha aHanu3e pe3ynbTaToB 3HA0BACKYNAPHOTO IeYeHus 45 NaLunUeHTOB ¢ AUCTanb-
HbIMW aHEBPU3MaMM roOIOBHOMO MO3ra B ABYX HEMPOXMUPYPruyYecKux oTaeneHuax GeaepanbHbiX MeAULUHCKNX LEeHTPOB.
N3 45 npoaHanusnposaHHbix ciy4yaes 30 Gbinn 6e3 paspbiBa aHeBpU3MbI, 15 — ¢ pa3pbIBOM.

Pesynbrartbl. IHA0BACKYNAPHOE NEYEHUE AUCTaIbHbIX aHEBPU3M NO3BONUNO AOOUTHCA XOPOLWNX Pe3ynbTaToB JeueHUs
(4-5 6anno. no wkane ucxogos Masro (WLWI)) B 97,8 % cnyyaes: 5 6annos no WUT - 68,9 %, 4 6anna no WUT - 28,4 %
cnyyaes. MonyyeH 1 (2,2 %) netanbHelit ucxon. Haubonee yactbiMu MeTogukamu ambonusauum G6eian amboausauus
aHeBPM3Mbl MUKPOCTUPANAMU CO CTEHT-accucTeHumelt (37,8 %) 1 ycTaHoBKa NoToKnepeHanpaenstowero cteHTa (28,9 %).
Pexe npuMeHsnuch 3M60NN3aLMa ToNbKO MUKpocnupansmu (20 %) 1 OKKNIO3USA Hecyluein aHeBpu3My apTepum (13,3 %).
Y 3 13 6 naumeHTOB OKKNIO3UA Hecylel aHeBpU3My apTepuu Bbina He 3annaHuMpoBaHa.

3aknioyeHue. PasBuTie 3HLOBACKYNAPHON XUPYPrUN N TEXHUYECKNX BO3MOXKHOCTE BbINOSHEHUS OnepaLmii B AUCTanb-
HOM COCYAMCTOM pycnie roNoBHOTO MO3ra no3BonseT chopMUpPOBaTb MyNbTULUCLUNAUHAPHBIA NOAXOL K BbIGOPY ONTU-
ManbHOro MeTOfA BbIKNIOYEHNA ANCTANbHON aHEBPU3MbI 13 KDOBOTOKA C YY4ETOM COBPEMEHHBIX BO3MOXHOCTEN OTKPBITOM
XUPYPrum. 3T0 0COOGEHHO BAXHO A5 NALMEHTOB C Pa3pbiBOM aHEBPU3MbI B TAXKENOM COCTOSHUM.

KnioueBble cnoBa: aucranbHas aHeBpM3Ma roJIoBHOrNo Mo3ra, 3HAOBACKYNApPHOE neyeHue, I'IOTOKI'IEpEHaI'IpaBﬂﬂIOIJ.WIﬁ
CTEHT, MUKpOCNUPanu, CTEHT-aCCUCTEHLMUA

Ina uutuposaHusa: Cernbko W.B., Kucunes B.C., CocHoB A.0. 1 fp. IHAOBACKYNAPHOE NieYeHMe [UCTAIbHbIX aHEBPU3M
ronoBHoro mo3ra. Heiipoxupyprus 2023;25(3):24-33. DOI: 10.17650/1683-3295-2023-25-3-24-33
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Background. Due to rare occurrence of distal cerebral aneurysms, there are very few publications devoted to endovas-
cular treatment. Due to current progress in the endovascular surgery, the number of successfully cured patients with
distal aneurysms has been increasing recently.

Aim. To determine technical capabilities and evaluate results of endovascular treatment of patients with distal intra-
cranial aneurysms.

Materials and methods. The work is based on analysis of data of endovascular treatment among 45 patients with distal
cerebral aneurysms in two neurosurgical departments of federal medical centers. Of the 45 analyzed cases 30 were
without aneurysm rupture and 15 were with rupture.

Results. Endovascular treatment of the distal aneurysms made it possible to achieve good treatment results (4-5 points
on the Glasgow Outcome Scale (GOS)) in 97.8 % of cases: 5 points on GOS - in 68.9 %, 4 points on GOS — in 28.4 %.
One (2.2 %) fatal outcome was obtained. The most frequent methods of embolization were embolization of aneurysm
by coils with stent assistance (37.8 %) and installation of a flow-diverter stent (28.9 %). Embolization with only coils
(20 %) or occlusion of parent artery (13.3 %) were used less frequently. In 3 out of 6 patients, the occlusion of parent
artery was not planned.

Conclusion. Development of endovascular surgery and technical capabilities of performing operations in the distal
cerebral arteries has made it possible to form a multidisciplinary approach to choosing the optimal method of shutting
off the distal aneurysm from the bloodstream, taking into account the modern possibilities of open surgery. This is

especially important for patients in serious condition due to ruptured aneurysm.

Keywords: distal cerebral aneurysm, endovascular treatment, flow-directing stent, coils, stent assistance

For citation: Senko I.V., Kisilev V.S., Sosnov A.0. et al. Endovascular treatment of distal cerebral aneurysms. Neyro-
khirurgiya = Russian Journal of Neurosurgery 2023;25(3):24-33. (In Russ.). DOI: 10.17650/1683-3295-2023-25-3-24-33

BBEJIEHUWE

CoBpeMeHHBII TTOAXO0/ K JICUSHHUIO TUCTaTbHbBIX AaHEB-
PHU3M TOJOBHOTO MO3Ta SIBIISIETCSI MYJIBTUMOIATbHBIM.
B nurepatype mpeacTaBiIeHO JOCTATOYHOE KOJMIECTBO
HCCIIEAOBAHUI, TTOCBSIIIEHHBIX CPABHEHHIO Pa3HBIX METO-
JIOB JIe4eHUd lLiepebpaabHbIX aHeBpu3M [1—10], ogHako
BBUIIY PEIKOI BCTPEUaEMOCTHU M OOJIBIIION aHATOMO-TOITO-
rpapuIecKoil TeTEPOTeHHOCTH THUCTAJbHBIX aHEBPU3M
MO3Ta OTIEJIbHBIX PaHIOMM3NPOBAHHBIX MCCIICIOBAHMIA,
CpPaBHUBAIOIINX MUCIIOIb30BAHNE OTKPBITHIX 1 9HIOBACKY-
JISIPHBIX METOMIOB IIPH JICYCHNH TaKWX MAIIUEHTOB, HE CY-
mecTByeT. OCHOBHBIMM METOIAMU SHIOBACKYJISIPHOTO
JICYCHMS TUCTAIBHBIX aHEBPU3M SIBJISIIOTCS CEJICKTUBHAS
SMOOM3ALINS AaHEBPU3MbI MUKPOCIIMPAJISIMUA CO CTEHT- WA
OaJUTOH-aCCUCTeHLIMEH, YCTaHOBKA ITOTOKIIepEeHAIIPaBIsI-
OIIEeTO CTEHTA M OKKJTIO3MSI HeCyIleit aHeBpU3My apTepuu
MUKpocrpansamu [3, 8, 24]. I1epBble 2 METOIVKY SIBJISTIOT-
¢sl peKOHCTPYKTUBHBIMHY, TPEThSI — JIeKOHCTPYKTUBHOM.

JncTanpHOE pacloNoKeHNe M aHATOMUIECKUE OCO-
OCHHOCTHM aHEBPU3M JI0 HEIaBHETO BpeMEHU He TTO3BOJISI-
JIM MCTIOJIB30BaTh SHIOBACKYISIPHBIE METOIBI B TTOJTHOM
Mepe. [TaBHBIMM TPYOHOCTSIMU TIPU SHAOBACKYISIPHOMU
SMOOU3aLNY TUCTAIBHBIX aHEBPU3M OBUIN M OCTAIOTCSI
YCIIOXKHEHHBIC HAaBUTAIIWS ¥ CTAOMIM3aIIAsl MUKPOKaTeTe-
pa B ITOJIOCTU aHEBPU3MBI, a TAKKE MCITOIb30BaHNIE ACCH-
CTUPYIOLIMX METONMK [3, 5, 6, 8, 11, 22]. OnxHako ¢ nmosiB-
JICHMEM ITOTOKIIEPEHANPaBJISIONINX CTEHTOB JTaHHBIC
Mpo0GJIeEMBI MPAKTUYECKH HUBEJIUPOBaHHbI [16, 19, 23].

Kpome Toro, cymecTBOBaBIIMII paHEe OCTOPOXKHBIN
MMOIXO K MCITOJIb30BAHUIO SHIOBACKYISIPHBIX METOIIOB
JICYCHMST B OCTPOM TIEPHOIE KPOBOUIIUSHYS C pa3BUTHEM
SHIOBACKYJISIPHBIX METOIUK M (papMaKOJIOTMIeCKOM IO~
TIePKKU TIPOLIEAYPHI YXOIUT B IIPOILIOe. DHIOBACKYIISIP-
HOE JICYCHNE TUCTAIBHBIX aHEBPU3M B YCIIOBUSIX Cy0apax-

HOMJAJIbHOIO KPOBOM3JIUSIHUS, OCOOEHHO Y MalUeHTOB
B TSDKEJIOM COCTOSIHMM, I10KA3aJio JIyYIllie Pe3yJbTaThl
B CpaBHEHMU ¢ OTKPBITO# xupyprueit [1, 8—10, 15, 20].

Ieab ncciemoBanus — OIPEACINTh TEXHUIECKIE BO3-
MOXHOCTH U OLEHUTb pe3yJIbTaThl 9HAO0BACKYJISIPHOIO
JIeYeHUs TALUEeHTOB C AUCTAJIbHBIMU aHEBPU3MaMU TO-
JIOBHOI'O MO3ra.

MATEPHAJIBI 1 METO/IbI

K mucranpHBIM aHEBpHU3MaM TOJIOBHOTO MO3Ta OTHO-
CAT aHEBPU3MBI, PACIIOJIATAIOIINECST B JMCTATBHBIX OTIE-
JIax KPYIHBIX apTepUii KapOTUIHOTO 1 BepTeOpoda3mIIsIp-
HOTO OacceitHa: aHeBpU3Mbl A2—AS5-cerMeHTOB TiepeaHein
MO3TOBOM apTepnu, M2—M4-cerMeHTOB CpeTHel MO3ro-
Boit aptepuu (CMA), P2—P4-cermMeHTOB 3amHeit MO3ro-
Boii aptepuu (3MA), aHeBpH3MBI MO3XXEUKOBBIX apTePUIA,
pacIoaraioniecs IMCTATbHee MX OTXOXICHUS OT IT03BO-
HOYHOI U 0a3MJISIPHOM apTepUid.

Pabota ocHOBaHa Ha aHAJIM3¢ PE3yIBTATOB SHIOBACKY-
JIIPHOTO JIeYeHUs 45 MallMeHTOB C OUCTAJTbHBIMU aHEB-
pu3Mamu roj1oBHOTO Mo3ra B @I'BY «®enepaibHBIN LIEHTP
Mo3ra u HeiiporexHojoruit» @MBA Poccun B miepuof,
¢ 1 suBaps 2020 . o 31 neka6ps 2021 & (n = 6) u PI'BY
«®enepaabHBI IICHTP Hepoxupyprun» MuH3apasa Poc-
cuu ¢ 1 guBaps 2014 . o 31 gexabps 2021 r. (n = 39).

B uccnenoBanue BkmodeHbI 10 My>K4MH 1 35 sKeHIITUH
B Bo3pacte oT 29 no 78 net (MenmaHa — 53 roma). Cpenu
MOCTYNUBILKX MaiueHToB y 15 (33,3 %) B aHaMmHe3e ObL1
pa3phIB AUCTAIbHOMI aHeBpU3MbI Mo3ra, y 5 (11,1 %) Ha-
Oogasics rnceBaoTymMopo3ubiit uy 5 (11,1 %) — sm60.1u-
YeCKMIi TUI KIMHUYecKoro TeyeHust. Y 20 (44,4 %) nauu-
€HTOB aHeBPM3Ma BEISIBJICHA CIIyJaifHO.

CeMb MallMEHTOB C Pa3pbBIBOM AMCTAJbHON aHEB-
PHU3MBI IIOCTYIIMJIN B OCTPOM Tiepuoie (mepBbie 14 cyT)
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KPOBOMBIUSHUSI, OCTaIbHBIE 8§ — B XOJIOMHOM TIEPUOIE.
[ManmeHTHI TIOCIe TIEPeHECEHHOTO CybapaxHOMIAIBHOTO
KPOBOMBJIUSTHUAS UM YTHETCHUE YPOBHS 0OIpPCTBOBA-
HMSI OT YMEPEHHOTO OIJIyILeHKs A0 coropa B 60 % Hab1o-
nmenwmii (n = 9). KpoBomsnusiHye 13 TUCTaTbHBIX aHEBPU3M
qare 60buto Il u IV tunos mo mkane C.M. Fisher —
o 46,7 % cooTBeTCcTBEHHO. BceM mauueHTaM B OCTPOM
TeproIe KPOBOMIMSHUS OTIepallvs BBIIIOJIHEHA B 1-¢ CyT-
KU MOCTYIUICHUSI B HEHPOXUPYPIUIecKoe OTaeieHue de-
JIepabHOTO LIEHTpA.

MeTton XupypruIecKoro jJeueHus IMallieHTa ¢ IHC-
TaJIbHOM aHEeBPU3MOM 00CYXAajICsI COBMECTHO HEMPOXHU-
pypraMu 1 CIIeIIaJTUCTaMU 110 PEHTIeHOXUPYPTUIeCKIM
MeTomaM JIeYCHMST, a METOIUKA BEIKITIOUCHUST aHEBPU3MBI
3aBHCeJIa OT HAIMYMS pa3pbiBa aHEBPU3MBI 1 €€ aHATOMO-
TornorpanyeCcKux 0OCOOEHHOCTEH.

DyHKIIMOHAIBHBIE MCXOIBI ITOCTIE IIPOBEACHHOTO SH-
JIOBACKYJIIPHOTO JICYCHUSI OLICHUBAJIH TI0 IITKAJIe MCXOIOB
[rasro (IIIWT') Ha MOMEHT BBITTMCKY M3 CTAIlMOHAPA.

CraTucTU4YecKUil aHAIU3 JAaHHBIX OCYIIECTBISITN
Ha TIEPCOHAJILHOM KOMITBIOTEPE C OTIEPAIlMOHHON CHCTE-
Moit MacOS Sierra (Apple Inc., CIIIA) ¢ momomsio Ipo-
rpamMbel IBM SPSS Statistics v.24 (IBM Corp., CIIIA).
Hcronp3oBam onmcareIbHbIe HellapaMeTPUISCKIe Me-
TOIBI CTATUCTUKH.

PE3VJIBI'ATHI

AnaTtomo-Tonorpagmieckue 0cooeHHOCTH. [[VicTabHBIC
aHEeBPM3MBI, [P KOTOPBIX MPOBOAMIOCH SHAOBACKYJISIP-
HOe JIeueHue, Yallie pacrojaraauch B 6acceiite 3SMA (19 ciy-
yaeB) 1 nepukamwiesHoi aprepun (ITKA) (15 ciaygaes).
B mucTanbHBIX CErMEHTaX MO3XKEUYKOBBIX apTepUil aHeB-
PU3MBI pacroiarajiuch B 8 cirydasx, B 6acceitHe CMA —
B 3 cirydasix.

MeotyaToe ctpoeHue umenu 32 (71,1 %) nucrajib-
Hble aHeBpU3MblI, y3udopmHoe — 13 (28,9 %). [1pu atom
Gostee MOJIOBUHBI (62,5 %) MelIoT4aThix aHEBPU3M UMEITH
OTHOCHUTEJIbHO IIUPOKYIO IIeliKky (6onee 3 mm). Pasmep
aHeBpPU3M BapbupoBas oT 2,2 1o 29,3 mMm: 0—7 MM —
55,6 %, 7,1—15mMm — 33,3 %, 15,1-25 mm — 6,7 %, Gonee
25mMMm — 4,4 %. B 10 (22,2 %) Habm0neHUSIX AUCTAIbHbIE
aHEeBPU3MBbI COYETAIUCH C AHEBPU3MAMMU APYroil JOKAIU -
3all1H, a y 2 HalUeHTOB ObLIM 2 AUCTaIbHbIE AaHEBPU3MBbI
Ha OJHOW apTepuu.

MeToauKu HAOBACKY/ISIPHOTO BBIKJTIOUEHHS JUCTATb-
HBIX AHEBPU3M U3 KPOBOTOKA. METOIbI HAOBACKYISIPHOTO
BBIKJIIOUEHMSI TUCTAIbHBIX aHEBPU3M M3 KPOBOTOKA IO/~
pa3nesisioT Ha PeKOHCTPYKTUBHBIE U IEKOHCTPYKTUBHEIE.
Hawub6o:ee yacteiMu MeTOAMKAMU 3MOOJIM3aLIMY B HALLIEI
paboTe ObUIM SMOOJIM3ALIMS AHEBPU3MbI MUKPOCITUPAIISIMU
CO CTEHT-aCCUCTEHIIMEN 1 YCTAHOBKA ITOTOKITEpEHAIIPaB-
JISTIOIIIETO CTeHTa (CM. TaOJIHILY).

Kaxk mpaBuiio, ycTaHOBKY IIOTOKIIEpEHAIIPABIISIIOLIETO
CTeHTa U 3MO0JIM3aL1I0 MUKPOCIIMPAJISIMA CO CTEHT-ac-
CHUCTEHIMEH MCIIOJIb30BaIM IIPY HEPA30PBaBILUXCS M-
CTalbHBIX aHeBpu3Max. [1pu pa3opBaBILIKXCsI aHEBPU3MAX

Memooduku 3H008ACKYAAPHORO BbIKAOUEHUS OUCMANbHBIX AHEBPUSM
U3 Kpo8omoka

Methods of endovascular shutdown of distal aneurysms from the bloodstream

Yucao

MeToauka namnuentos, n (%)

OMO0IM3aLMsT MUKPOCTTUPATISIMU
IM3ALIAS MUK 9.(20)

Embolization with coils

DMO0IM3aINST MUKPOCITHPATISIMHA

Cco CTCHT-aCCHCTCHHI/ICﬁ

Embolization with coils and with stent-

assisted

17 (37,8)

YcraHoBKa MOTOKIEPEHATPABJISIOIIETO
CTEHTa
Installation of a flow-diverter stent

13 (28,9)

OKKJTI031S HECYIIIE aHEBPU3MY
apTepuu MUKPOCTIAPAIISIMA
Occlusion of the parent artery by coils

6 (13,3)

BCE 3aBHCEJIO OT JJOKATU3ALMU 1 TEXHUIECKOM TOCTYITHO-
CTU aHEBPU3MBI JLJISI BHYyTPUCOCYAUCTBIX YCTPOUCTB. Beer-
Jla CTapajiCh COXPAHUTb HECYLLYIO apTEPUIO U BBITIOJTHUTD
MakcuMaabHO 3 dekTuBHYI0 aMbomm3anuio (I u I ximace
no knaccudukanuu Raymond—Roy), yaiie 310 yaaBaaoch
CIeNIaTh C MOMOIIIbI0 MUKPOCITUPAJICH C UCIIOIb30BaHUEM
CHEMHOI'0 ACCUCTUPYIOLIETro YCTpoiicTBa. Y 5 u3 6 mauu-
eHToB ¢ smbonm3anueii Il kmacca mo Raymond—Roy
B OCTPOM mepuone depe3 3—7 Mec BO BpeMs ITOBTOPHOM
TOCIIMTAIN3AlIMA SMO0IM3alisl OblJIa JOIIOJHEHA JIM0O
MUKPOCTTUPAJISIMU CO CTEHTOM, JIM0O YCTAHOBKOM ITOTOK-
TepeHaIIpaBIISIONIero cTeHTa. I1pr HeBO3MOXKHOCTH BhI-
TIOJTHEHUSI PEKOHCTPYKTUBHOM 5MOOIM3aIINN TACTATBHOM
aHEeBPU3MEBI B OCTPOM IIepHOIe WIN IIPU HATUINH TeXHU-
YECKUX TPYIHOCTEH ITPOBOIMIIN 3aKPBITHE HECYITICH aHEB-
pU3MY apTepri MUKPOCITHPAIISIMH.

ITpu Hepa3opBaBIIMXCS AUCTATBHBIX aHeBpU3Max 3SMA
u [1KA Haubosnee 3¢pheKTUBHBIMU CIIOCOOAMM JIeUSHUSI
OKa3aJIMCh MCITOIb30BaHNE MUKPOCIIPAICH CO CTCHTOM WA
TIOTOKIIEpEeHAIPABIISIIONIETO cTeHTa (puc. 1—4).

IIpu pasopBaBmmxcs aneBpusmax [1KA u 3MA uc-
TOJIb30BaHME BHIIEIIEPEUNCICHHBIX METONNK HE BCErma
0e30ITacHO BBUIY PMCKa TPOMO03a CTeHTa U/UIU OTCPO-
YEeHHOI OKKITIO3MH aHeBPU3MEL. [1p11 3TOM cOBpeMeHHBIE
TOCTIDKEHUST (hapMaKOJIOTMUECKOM Jie3arperaHTHOM Tepartim
¥ COBEPIIICHCTBOBAHNE ACCUCTUPYIOIINX YCTPOICTB CBOMIAT
JJaHHbIEe IPOOJIEeMbl K MUHUMYMY. B Hallieit pabote mpu pa-
30pBaBIINXCST TUCTANBHBIX aHeBpu3Max 3MA n TTKA Mbl
Yalle MCIOJb30BAIM SMOOIM3AINI0 MUKPOCTIUPATISIMU
WJIM OKKJTIO3MIO HECYILEH aHeBpU3My apTepuu (puc. 5, 6).

JuctanbHble aHeBpu3Mbl CMA B Hallleii paboTte Obln
9MOOJM3UPOBAHEI TOJBKO B 3 CJIydasiX, 4TO CBSI3aHO
¢ OOJIBIIEH TOCTYITHOCTRIO U TPAANIIMOHHBIMY ITOAXOOaAMU
K JICUCHUIO JaHHBIX aHEBPHU3M ITyTeM OTKPBITOI XUPYPTUU.
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Puc. 1. Smboruzayusn anespusmol nepukanneznoii apmepuu (I11KA) co cmenm-accucmenyueii: a — yepedpanvhasn aneuoepamma (LIAI), 6okosasn npoek-
yus; 6 — LIAT, npamas npoexyus; 6 — ycmanoska cmenma, e — amboauzayus anespuzmol [1KA. 1 — [1KA; 2 — anespusma [1KA; 3 — cmenm 6 [1KA; 4 —
MUKpOKamemep 8 NOAOCMU AHEEPU3MbL; 5 — MUKDOCRUPAAU

Fig. 1. Embolization of the pericallosal artery (PA) aneurysm with stent assistance: a — cerebral angiogram (CAG), lateral projection; 6 — CAG, direct projection;
6 — stent installation; e — embolization of PA aneurysm. 1 — PA; 2 — PA aneurysm; 3 — stent in the PA; 4 — microcatheter in the aneurysm cavity; 5 — coils

Puc. 2. Yemanosia nomoknepenanpasasioueco cmenma npu anegpusme nepukaiiesnoti apmepuu (I1KA): a — yepebpanvhas aneuoepamma (L[AT), boko-
8as npoekyus; 6 — ycmanoska nomoknepenanpasasiowezo cmenma, 6 — LA, pannss apmepuanvuas gaza; e — LA, no3ouss apmepuanvnas gpaza. 1 —
ITKA; 2 — anespuzma u cmaznayus KOHMPACMHO20 BEUECMEA 6 AHeapuUMe; 3 — HOMOKNEPEHANPAGAAIOUUIL CIEeHM

Fig. 2. Installation of a flow-diverter stent for pericallosal artery (PA) aneurysm: a — cerebral angiogram (CAG), lateral projection; 6 — installation of flow-diverter
stent; 6 — CAG, early arterial phase; e — CAG, late arterial phase. 1 — PA; 2 — aneurysm and stagnation of contrast agent in the aneurysm; 3 — flow-diverter stent
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Puc. 3. Suboruzayus anespusmoi 3a0neil mo3eosoii apmepuu (3MA) co ¢ accuc jueii: a — yepeGpalbHas AHUOSPAMMA, KOCAsi NPOeKyus; 6 —
YCMAaHO8Ka cmeHma, @ — amb0au3ayus Mukpocnupansmu 1-i anespusmol; e — amboruzayus mukpochupasamu 2-i anespusmol. 1 — 3MA; 2 — anespusmot
3MA; 3 — cmenm 6 3MA; 4 — smboau3uposantbie MUKPOCRUPAASMU AHEBPUIMbL

Fig. 3. Embolization of the posterior cerebral artery (PCA) aneurysm with stent assistance: a — cerebral angiogram, oblique projection; 6 — stent placement;
6 — embolization with coils of the I* aneurysm, e — embolization with coils of the 2 aneurysm. 1 — PCA; 2 — PCA aneurysms; 3 — stent in PCA; 4 — aneurysms
embolized by coils

Puc. 4. Yemanoexa nomoxnepenanpagasniowe2o cmenma npu anespusme 3aoueti mozeoeou apmepuu (3MA): a — yepebpanvhas aneuoepamma (LIAT), nps-
mas npoekuyus; 6 — yemanoska nomoknepenanpagasioueeo cmeima, 6 — LA, npamas npoexyus, konmpons uepe3 3 mec; e — L[Al, 6okosas npoexuyus,
Konmpoaw uepes 3 mec. 1 — 3MA; 2 — anespuszmvr 3MA; 3 — nomoknepenanpaeasiiouwguii cmenm

Fig. 4. Installation of flow-diverter stent in case of aneurysm of the posterior cerebral artery (PCA): a — cerebral angiogram (CAG), direct projection; 6 —
installation of flow-diverter stent; 6 — CAG, direct projection, control 3 months later; e — CAG, lateral projection, control 3 months later. 1 — PCA; 2 — PCA
aneurysms; 3 — flow-diverter stent
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Puc. 5. Dmboauzayus muxpocnupanrsmu anespusmol nepuxariesroi apmepuu (I1KA) ¢ paspvieom: a — yepeopanvhas aneuoepamma (LIAI), 6oxosas npo-
exyus; 6 — L[AT, npamas npoexyus; 6 — yCManoeKa MUKpoKamemepa 8 HOAOCHb AHEGPU3MbL U 66e0eHUe MUKPOCRUPAAell; 2 — MOMAAbHASL IMOOAUAUUS
anespusmuvt [IKA. 1 — ITKA; 2 — aneepuzma A3-ceemenma I1KA ¢ y3xoii (1,8 mm) weiikoii; 3 — muxpoxamemep 6 IIKA u nonocmu aneepuszmoi; 4 — mukpo-
CRUPAAU 8 NOAOCMU AHEBPU3MbL

Fig. 5. Embolization by coils of the pericallosal artery (PA) aneurysm with rupture: a — cerebral angiogram (CAG), lateral projection; 6 — CAG, direct projection;
6 — installation of microcatheter into the aneurysm cavity and introduction of coils; e — total embolization of PA aneurysm. 1 — PA; 2 — aneurysm of A3 PA
segment with narrow (1.8 mm) neck; 3 — microcatheter in the PA and aneurysm cavity; 4 — coils in the aneurysm cavity

Puc. 6. Imboauzayus oucmanwvhoii anespuszmol 3a0neil Mo3e060ii apmepuu (3MA) emecme ¢ Hecyujeil apmepueii: a — yepeOdpanrbHas aHSUOSPAMMA, KOCAs
npoexuyus; 6—e — amboauzayus mukpocnupanamu. 1 — aneepusma P4-ceemenma 3MA; 2 — mukpocnupanu 6 nosocmu aHegpu3mbl

Fig. 6. Embolization of distal aneurysm of the posterior cerebral artery (PCA) together with the parent artery: a — cerebral angiogram, oblique projection;
06—e — embolization by coils. 1 — aneurysm of the P4 segment of the PCA; 2 — coils in the aneurysm cavity
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Puc. 7. Dmboausayus ducmanvrvix anegpusm cpedueti mozeosoil apmepuu (CMA): a, 6 — smboauzayus anespusmovr M2-ceemenma CMA ¢ ucnoavzoeanuem
MuKpocnupaneil u cmenma, 8, & — amboausayus aneapuzmvl M4-ceemenma CMA emecme ¢ necyweii apmepuei. 1 — anespusma M2-ceemenma CMA; 2 —
cmenm 6 npocgeme M2-ceemenma; 3 — mukpocnupaau @ nosocmu anespusmvr M2-ceemenma; 4 — aneepusma M4-ceemenma CMA; 5 — muxpocnupanu

6 npoceeme anespuzmvl M4-ceemenma CMA

Fig. 7. Embolization of distal aneurysms of the middle cerebral artery (MCA): a, 6 — embolization of the M2 segment MCA aneurysm using coils and stent;
8, e — embolization of the M4 segment MCA aneurysm together with the parent artery. 1 — aneurysm of the MCA M2 segment; 2 — stent in the lumen of M2
segment; 3 — coils in the cavity of the M2 segment aneurysm; 4 — aneurysm of the MCA M4 segment; 5 — coils in the lumen of the MCA M4 segment

aneurysm

[Tpu sTom aneBpusmbl M2-cermenta CMA ObUTH ycTIETIT-
HO PEKOHCTPYKTUBHO 3MOOIM3UPOBAHBI MUKPOCITUPATISI-
MU C IPUMEHEHNEM aCCUCTUPYIOINX METOINK WK 0e3 Ta-
KOBOTO, a aHeBpu3Ma M4-cermeHTa CMA y mamueHTa
B TSIKEJIOM COCTOSIHMUM 3MOOJM3UPOBaHa C 3aKPBITUEM
Hecylei aprepuun (puc. 7).

AHEBpPU3MbI MO3XXEUKOBBIX aPTEPUIT UMEIOT MaJIEHb-
KWW TMaMEeTp Y U3BWIMCTBIMA X0/, YTO TAKXKE YCIIOXHSIET
SHIOBACKYJISIPHbIE MAHUTTYJISIIIMY B UX TIpOcBeTe. B Hareit
paboTe mpoBemeHa SMOOIU3ANS 8 TUCTATbHBIX aHEB-
PU3M MO3XEUYKOBBIX apTEPUIA: 3aHEN HMXKHEN MO3Xeu-
KOBOIT aprepnu — 2, TIepeIHel HIDKHEH MO3XEUKOBOM
aprepun — 3, BepXHei MO3KeuKoBoit aprepun — 3 (puc. §).
OMOoMU3aIus TaHHBIX aHEBPU3M Yallle 3aKaHIMBaJIach
OKKJIIO3MEeH Hecyllel aneBpu3My aprepuu (B 3 u3 8§ ciy-
yaeB). [Ipu 3TOM TONbKO y | mManueHTa ¢ OKKIIO3UEt
3aiHEH HUKHE I MO3XEeUKOBOI apTepru OBbLIIO OTMEYEHO
TOSIBJIEHVE HEBPOJIOTUYECKOIN CUMITTOMATUKY, KOTOpast
TOYTH MOJTHOCTHIO PETPECCUPOBATA K MOMEHTY BBITTUCKH
(LLINT — 4 6anna).

Takum 06pa3om, MpUMEHEHUE CYILECTBYIOLIUX METO-
UK 9MOO0IN3alMU BO3MOXKHO HE TOJIBKO MPU TUTTMYHBIX
MMPOKCUMATbHBIX aHEBPU3MaXx, HO U TPU IUCTATbHBIX.

Pe3ynsraThl 3HI0BACKYJISPHOTO JeYeHHUs TUCTAJIBHBIX
aHeBpu3M. Pe3ybTaThl XMPYypruyecKoro JieueHust, KOHed-
HO, 3aBUCSIT HE TOJBKO OT UCTIOIb3YEMOT0 METO/Ia Jieue-
HUSI, HO ¥ OT CTPYKTYPBI aHATTM3UPYEMO TPYTITIBI ITpOJIe-
YEeHHBIX MAlUEHTOB C OUCTAaJbHBIMU AaHEBPU3MaMU.
YuuThiBast T0, 4TO B (hefepaTbHble IIEHTPHl HEUPOXUPYP-
WY TTAIIUEHTHI TIOCTYTAIOT MO0 B OTCPOUYEHHOM TIEPUO/IE
KPOBOUBIUSTHUS, IMOO C HEPA30PBABIIMMUCS aHEBPU3Ma-
MW, Pe3yJIbTaThl JIEUEHUST TTPOTHOZUPYEMO OymyT Jydliie,
YeM B PETMOHAJIBHBIX COCYMCTHIX LIEHTpax. B Hameli pa-
60Te TOJIBKO 7 M3 15 MaIMeHTOB ¢ pa3pbIBOM IMCTAIBHOMN
aHEeBPU3MBbI TTIOCTYITWIN U TIOJTYYUIIU JieueHue (3mM00Im3a-
1I¥sT) B OCTPOM Ieprojie KpPOBOU3MUSIHUS (TIepBhie 14 cyT).

Xopoliume pe3yabTaThl JISYeHUsT B Halllell paboTe mo-
sydeHsl B 97,8 % HabmoneHuii (puc. 9).

Hactynun 1 netanbHbIA UCXOI B pe3yJIbTaTe pa3pbiBa
aHeBpu3Mbl 3MA B mIpoiiecce IMO0TU3AIUY U YyTHETCHUS
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Mocne am6onuzauun / After embolization

Puc. 8. Dmboaruzayus ducmanbHolx aHe8pU3M MO3XHCEUKOBbIX apmepuil: a — ImM00au3auus anespusmol P2-ceemenma 3a0Hell HUMCHel MO3XCeHK080l apme-
PUU C COXpaHeHuem npoceema apmepui; 6 — SMO0AU3AULUS AHEEPU3MbL S2-Ce2MeHma epxHell MO3XHCEUKO080I apmepuu ¢ COXPAHeHUeM NPOCeema apmepuu;
8 — amboau3ayus anespusmvl A2-ceemenma nepeoHeil HUNCHel MO3XUCEHKO080l apmepuu ¢ oOkkAro3uel apmepuu. Cmpeakamu yKa3ansl GHeepU3Mbl MO3HCeH -

K08bix apmepuii 00 u nocae 3mMooau3auuu

Fig. 8. Embolization of distal cerebellar artery aneurysms: a — embolization of aneurysm of the P2 segment of the posterior inferior cerebellar artery with
preservation of the artery lumen; 6 — embolization of aneurysm of the S2 segment of the upper cerebellar artery with preservation of the artery lumen; 6 —
embolization of aneurysm A2 segment of the anterior inferior cerebellar artery with artery occlusion. Arrows indicate cerebellar artery aneurysms before and

after embolization
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Puc. 9. Pesysvmamor (ucxo0sr) 3H008aACKYAAPHOO NeUeHUsT OUCMANbHBIX
aHespusm 201061020 mo3zea (n = 45). IIIUT — wkana ucxodos Ihazeo

Fig. 9. Results (outcomes) of endovascular treatment of distal aneurysms
of the brain (n = 45). GOS — Glasgow Outcome Scale

YPOBHS O0IPCTBOBAHMSI TTOCJIE OTIEPALIMY 10 AaTOHUYECKOM
KOMBI.

OCHOBHBIMU BUIAMU HEBPOJIOTMYECKOTO ne(uinTa
TpU BHITIMCKE U3 cTanmoHapa (4 6amna no LIWI) 6sum
YMepeHHbIe HapyIIeHWs] KOOPAWHAIIAY TTOC/Ie IMO0In3a-
LIMM aHEBPU3MBI MO3XKEYKOBOI apTepuu, 3pUTeSIbHbIC Ha-
pylieHus mocne ambonu3auuu aHeBpusM 3MA, mape3
(o 4 6anmI0B) B pe3yibrare IiepeOpaJTbHOTO aHTHOCTIa3Ma
nocie 3MO00IU3alny pa3opBaBIIuxcs aHeBpusmM CMA
u [TKA, He3HaYuTeIbHOE CHUKEHNE MHECTUKO-WHTEI-
JIEKTyaJIbHBIX CITOCOOHOCTEH Mocyie Cy0apaxHOUIAIbHOTO
KPOBOM3TUSTHUSI.

SAKJIFKOYEHUE

B maHHOiI1 paboTe MBI MPOIEMOHCTPUPOBAIUA TEXHU-
YECKME BO3MOXHOCTU SHIOBACKYJISIPHOW 3MOOJIM3aLUN
aHEBPU3M, pacrojaraloluxcs B JUCTaIbHOM COCYAUCTOM
pycJie ToJIOBHOTO MO3ra, C XOPOLIMMU MCXOAAMU JIEYEHUSI.
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PazBuTre BO3MOXHOCTE SHIOBACKYIIPHOU XUPYPTUH
ITO3BOJISIET BHIKJIIOYATh M3 KPOBOTOKA TPYTHOAOCTYITHBIC
IIJIST OTKPBITOM XUPYPTUU aHEBPU3MEBI, YTO OCOOCHHO BaxK-
HO Yy TTAIIMEHTOB C KPOBOMBIMSIHAEM M B TSKEJIOM COCTO-
STHUU.

110

Hpe,Z[CTaBJUICTCH Ba>XHbIM MPOBEACHUE NCCIIEA0OBAaHNA
OHAOBACKYJIAPHOMY JICYCHUNIO AUCTAJIbHBIX aHEBPU3M

TOJIOBHOT'O MO3ra B pCrmOHaJIbHbIX COCYAUCTBIX NEHTpPAX
B YCJIOBHUAX pa3pbiBa aHEBPHU3M U CPABHCHUE PE3YJIbTATOB
JICYCHMUA C OTKPBITBIMHU OIICpaAllUAMM.
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BBepeHue. HecmoTps Ha ANUTENbHYIO MCTOPUIO, KPAHMONNACTUKA OCTAETCA aKTyaabHOW NpobnemMoilt Helpoxupypruu,
4TO 06YCNIOBNEHO BO3PACTAIOWMM YUCOM YEPEMHO-MO3TOBbIX TPABM, NOCNELCTBUA KOTOPbIX ABAAKOTCA OCHOBHbIM Jpaii-
BEpOM B COXpPaHeHUM MONyNALMKU NALMEHTOB C MOCTKPAHMOIKTOMUYECKUMK AedekTamu KocTelt yepena. Kak npasuno,
yKa3aHHble fedeKTbl ABAAOTCA 0OWMPHLIMY, U UCNONb30BAHWUE UHAMBUAYAbHBIX UMNIAHTATOB B JAHHBIX CIY4asAX — Me-
ToA BbibOpa. 3a nocnefHue 5 neT BO3POCIO NPUMEHEHUE U3AENUiA, MONYYEHHBIX MyTEM MEAULUHCKOrO aaAuTUBHOMO
NpOU3BOACTBA, B CBA3M C 3TUM OLEHKA OTAANEHHbIX Pe3yNbTaTOB XMPYPriMYeCKMX BMeLaTenbCTB C MCNOb30BaHNEM TaKMX
MMNNAHTATOB ABNAETCA aKTyabHbIM BONPOCOM COBPEMEHHOM ME[ULMHBI.

Llenb nccnepoBaHuA — 0LEHUTL PE3YNLTAThl XMPYPrUYECKOro eveHus 60bHbIX ¢ AeteKTaMn KocTeil Yepena pasanyHoil
3TMONOTUU C NPUMEHEHNEM UHAUBUAYANbHBIX TUTAHOBbLIX UMNAAHTATOB, U3rOTOBNEHHbLIX METOLOM TPEXMEPHOM NeyaTy.
Marepunanbi n meToabl. B npocnekTMBHOM MCCNef0BaHNM NPOAHANU3NPOBAHO 94 Cly4asn KPaHMONAACTUKM C MCNONb30-
BaHMEM MHAMBMAYaNbHBIX TUTAHOBbIX MMNAHTATOB, M3rOTOBNEHHBIX NYyTEM TPEXMEPHON neyatn no TexHonorun DMLS
(Direct Metal Laser Sintering). MuHumanbHelit cpok HabnofieHns coctaBnan 12 mec ¢ MOMeHTa BbINOJHEHHOO BMella-
TenbcTBa. [loMmHupytowweit npuunHoi hopmnpoBaHns AedeKToB KOCTeN yepena ABAAAUCH YepenHO-MO3roBas TpaBMa
u ee nocnepcteus (n = 56, 59,6 %). CpenHas nnowans AedeKTOB B rpynne uccneqoBaHus coctasuna 99,2 + 43,4 cm?.
Y MyxunH (n = 53) ykasaHHbIil napameTp coctaBun 106,7 + 44,7 cM?, y eHWuH (n = 41) — 89,5 + 40,1 cm2.

Pesynbrarbl. 06Liee KOINYECTBO OCNOXKHEHWIA B rpynne uccnefoBanus coctasuno 12 (12,7 %), n3 Hux 5 (5,3 %) cayya-
eB 3a()MKCUPOBAHO B NEPUOJ, HAXOXAEHUA GONbHBIX B cTauuoHape, 7 (7,4 %) — Ha 3Tanax ambynatopHoro HabnoaeHus.
0nHO 0CNOXKHEHME He 6bIN0 CBA3AHO C BbINOJHEHHbIM XUPYPrUYeCKUM BMELLATENbCTBOM. YaaneHne uMniaHTaTa notpebo-
Banocb B 7 (7,4 %) cnyyasx, CPOKM yAaNeHUs UMNAAHTATOB BapbupoBann oT 0 Ao 14 Mec C MOMEHTa BbINOJHEHHOMO
BMelaTeNbCTBa. BbiMBaeMoCTb MHAMBUAYANbHbIX TUTAHOBbIX MMNIAHTATOB HA CPOKax bonee 12 mec cocTaBuna 92,6 %.
3aknioueHue. [laHHble 0 HAMYNKM OCNOXKHEHWIE NOCNE BbINONHEHHbIX KPAaHUONNACTUK BapbUPYIOT B Pa3HbIX NCCNef0Ba-
HUAX, NPU 3TOM CYWECTBEHHbIN UHTEPEC NPeACTaBAAIOT pe3ynbTaTbl PEKOHCTPYKTUBHBIX BMELIATeNbCTB, BbINOAHEHHbIX
C NPUMEHEeHNeM UHAMBUAYANbHbLIX TUTAHOBbLIX MMNNAHTATOB, MCMNONb30BAHME KOTOPLIX 33 NOCAeAHMe 5 NeT CyLeCcTBEHHO
BO3pOC/No Gnarofaps BHeAPeHUIO B NPAKTUKY affUTUBHOMO MEAULMHCKOTO NPOU3BOACTBA.

KnioueBble CN0Ba: KPaHUONNACTMKA, feEKT Yepena, TpeXMepHas neyarb, OTAANEHHLIE PE3y/ILTaTbl, OC/IOKHEHNS!

Ana uutupoBaHua: Muwwnnos C.B., Konopywko H.A., Ctynak B.B. Pe3ynetatbl KpaHMONNACTUK C NPUMEHEHNEM UHAUBU-
AyanbHbIX TUTAHOBbIX MMNNAHTaTOB. Heilpoxupyprus 2023;25(3):34—42. DOI: 10.17650/1683-3295-2023-25-3-34-42

Results of cranioplasty using individual titanium implants
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Background. Despite its long history, cranioplasty remains a topical problem of neurosurgery, due to the increasing
number of traumatic brain injury, the consequences of which are the main driver in preserving the population of patients
with postcranioectomy skull defects. As a rule, these defects are extensive, and the use of individual implants in these
cases is the method of choice. Over the past 5 years, the use of products created by medical additive manufacturing has
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increased, in this regard, the assessment of long-term results of surgical interventions with their use is an actual issue
of modern medicine.

Aim. To evaluate the results of surgical treatment of patients with skull defects of various etiologies using individual
titanium implants made by three-dimensional printing.

Materials and methods. The study analyzed 94 cases of cranioplasty using individual titanium implants made by
three-dimensional printing using DMLS (Direct Metal Laser Sintering) technology. The minimum follow-up period was
12 months from the moment of the intervention. Traumatic brain injury and its consequences was the dominant cause
of skull bone defects (n = 56, 59.6 %). The average area of defects in the study group was 99.2 + 43.4 cm?. For men
(n=53), this parameter corresponded to 106.7 + 44.7 cm? for women (n = 41) — 89.5 + 40.1 cm®.

Results. The total number of complications in the study group was 12 (12.7 %) cases, of which 5 (5.3 %) cases were
recorded during the in hospital stay of patients, 7 (7.4 %) — during outpatient follow-up. One complication was not
related to the performed surgical intervention. Removal of the implant was required in 7 (7.4 %) cases. The terms of
implant removal varied from 0 to 14 months from the moment of the performed intervention. The survival rate of indi-
vidual titanium implants for more than 12 months was 92.6 %.

Conclusion. The data on the presence of complications after cranioplasty vary from study to study, while the results of
reconstructive interventions performed using individual titanium implants are of significant interest, the use of which
has increased significantly over the past five years due to the introduction of additive medical production into clinical
practice.

Keywords: cranioplasty, cranial defect, three-dimensional printing, follow-up, complications
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BBEJIEHUWE

HecMmoTpst Ha IIMTETBHYIO NCTOPUIO, PEKOHCTPYKITHS
nmedeKTOB KOCTEH yeperia OCTaeTcsl aKTyaJIbHOM ITpodJie-
MOI COBPEeMEHHOM HEUPOXUPYPIUH. YKa3aHHBIC Te(PEKTHI
B a0COJTIOTHOM OOJIBIITMHCTBE CIyJaeB SIBIISIIOTCS apTHDM-
IIUATBHBIMH U (POPMUPYIOTCS, B CBOIO OUepPeb, B pe3yiib-
TaTe HEUPOXMPYPTUISCKUIX BMEIIATEIBCTB, COITPOBOXKIA -
FOIMXCS yOaJICHNUEM OTIpeIeJICHHOM YacT! KOCTe yeperia.
OCHOBHBIMU IIPUIMHAMU BHITTOJTHEHUST KPAHUOSKTOMMI
SIBIISIIOTCST YepermHo-Mo3roBast TpaBMa (UMT) Tsokemoii
", peXe, CpeIHEeH CTeTIeHU TSKECTU; BHYTpUUYEPEITHRIC
KPOBOM3IMSTHUS PA3IMIHON STUOJIOTHH — ITApEHXMMATO3-
HBIC TUTIEPTEH3WOHHBIE, CyOapaxXHOMOAIBHBIC B pe3yJIbTa-
Te pa3pbIiBa aHEBPU3M COCYIOB TOJIOBHOT'O MO3Ta; OCTPBIC
HapyIICHNSI MO3TOBOTO KPOBOOOPAIIEHUS 110 UIIeMUYe-
CKOMY THILY, COTIPOBOXIAIOLIMECS OTEKOM U TUCIOKALMEN
TOJIOBHOTO MO3Ta; OHKOJIOTMUECKHE 3a00IeBaHMS, TTOpa-
Xarolre 000JI0OYKA M KOCTH 4depemna [1—4]. MHoroum-
CJICHHBIC STTUACMUOJIOTUUECKIE NCCIeI0BAHMS YKa3bIBa-
I0T Ha €XXEeTOAHbIN MPUPOCT YKcia noctpanaBmmnx ¢ YMT
[5—8], a mocnemcTBHSI OTIePaTUBHBIX BMEIIATEIBCTB T10 €€
TTOBOY COCTaBJISIIOT OCHOBHYIO MACCy CIIy4aeB BOSHUKHO-
BEHUS TTOCTKPAHUOIKTOMNIECKIX Me(PEeKTOB KOCTEH de-
pena [1—4].

ITo Mepe KymupoBaHUS OCTPBIX ITOCIECACTBHI 3a00J1¢-
BaHWIi1, IPUBEIIINX K HCOOXOIMMOCTH BEITTOJTHEHUS Kpa-
HUOSKTOMUM, U TIepexo1a OOJIEHBIX B BOCCTAHOBUTETBHBII
Tepro BOSHUKACT HEOOXOMMMOCTD B 3aKPBITHH MMEIOTITIX-
cs1 nepeKTOB KOCTeit yepera, IMOCKOIbKY MX IePCUCTUPO-
BaHME MMEET HEeTaTUBHEIC ITOCJICICTBUS: pa3BUTHE CUH-
IpoMa TPEIMaHUPOBAaHHOTO Yeperia, KOJUIalc MO3TOBOTO
BeIIleCTBAa, OTCYTCTBUE 3aIIUTHI MO3Ta OT MPSIMbIX MEXaHM -
YeCKUX BO3ICHCTBHIA, a TAKKE HAIMYKE TICUXOJIOTHIECKIX

IIpo0JIeM, aCCOMMUPOBAHHBIX ¢ KOCMETHUYECCKIUMHU M3bsI-
HaMM BO BHelTHeM oonuke [9, 10].

C BHeApeHNWEM B MEIUIIMHCKYIO ITPaKTUKY MMILIAH-
TaTOB, M3TOTOBJICHHBIX HEMOCPEACTBEHHO C ITOMOIIIBIO
AIIUTUBHOTO IIPOM3BOMCTBA, YKMCIIO UCCICIOBAHUIA, TT0-
CBSIIIICHHBIX MCIIOJIb30BAHUIO MHANBUAYATBHBIX U3IEITHIA,
ITOJIyYeHHBIX YKa3aHHBIM CITOCOOOM, €XETOmTHO pacTeT.
MeauniimHCKas TpeXMEpHasI IIedaTh Ha CETOMHSIIITHII IeHb
SIBIISIETCS] HanOoJiee TEXHOJOTMIHBIM CIIOCOOOM TIPOM3-
BOICTBAa MHIVBUAYAIbHBIX MMIIAHTATOB, IIOCKOJIBKY IO~
3BOJISIET MCKITIOYATh MTPOMEXYTOUHBIC MU3IEIUSI, TaKUe
Kak 1mpecc-hopMBI 1 aHATOMHYECKHe Monean. B HacTos-
mee BpeMsT B Poccum mOCTyImHA TEXHOJIOTHS METaJUIOIIe-
YaTH M3 CIUIaBa TUTAHOBOTO ITOPOIIKa, KOTOPAsT MOXET
OCYIIECTBIIATHCS IMOO ITyTeM IIPSIMOTO JIa3epHOTO CIIeKa-
Hus MmetauioB (Direct Metal Laser Sintering, DMLS),
OO TTyTeM 3JIeKTpOHHO-TTy4eBoii 11aBku (Electron Beam
Melting, EBM) [11]. B KkauecTBe MCXOTHOTO CHIPHS UC-
ITOJIB3YETCsI TIOPOIIOK TUTAH-aJFOMUHUI-BaHAINEBOTO
CIUIaBa, a TOTOBBIC M3IENHS IO CBOEMY XUMHUIECKOMY
COCTaBY MICHTUIHBI MMILIAHTATAM, TTOJIYYCHHBIM C I10-
MOIIIBIO TPAIUIIMOHHOTO JINTHEBOTO CITOCO0a ITPON3BOI-
CTBa.

C y4yeToM BHIIIECKa3aHHOTO ObLIa ChOpMyIMpOBaHA
1eJIb MCCIIEIOBAHNA — OIICHUTH PE3YJIBTAThl XUPYpPTrUIecC-
KOTO JiedeHUsI OOJIBHBIX ¢ neheKTaMU KOCTeH yeperna pas-
JIMIHOM 3THUOJIOTUH C TIPUMEHEHNEM MHINBUIYaTbHBIX
TUTAHOBBIX MMITIAHTATOB, M3TOTOBJICHHBIX METOIOM TPEX-
MEPHOI MeYaTH.

MATEPUAJIBI 1 METO/IbI
[TepBuuHas KOHEUHasI TOYKA: BBDKMBAEMOCTb NHINBU-
JIyaJIbHOTO TUTAHOBOTO MMIUIAHTATa HA CPOKAX HAOIIONECHUST
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MMAIleHTOB He MeHee 12 Mec ITocje BBIIIOJTHEHHOM Kpa-
HUOTUIACTUKMU.

BropuuHble KOHEUHbIE TOYKU: T10JI, BO3pPACT, MPUYMHA
dopmupoBaHus neeKra KOCTel yeperna, IIolanb nedex-
Ta KOCTE yepera, BpeMs ONepaTuBHOTO BMEIIATEIbCTBA,
KpPOBOIOTEPS, BUI U KOJMYECTBO MOCJEONEPALIMOHHBIX
OCJIOXKHEHUM, CTALIMOHAPHBIN KOMKO-ICHb.

Kpurepuu BKiIroueHUS: Hammdue nedekra KocTei Je-
pera, Bo3pact >18 yret, monmucaHHOe MH(MOPMUPOBAHHOE
corjacue Ha yyacTue B UCClIeOBaHUM, KpaHUOTIIACTUKA,
BBINOJIHEHHAs ¢ MTPUMEHEHUEM UHAWBUIYAJIbHOTO TUTA-
HOBOT'O UMILJIaHTaTa, MOJy4€eHHOTO METOOM TPEXMEPHOM
rneyvaTu.

Kputepun vckinoyeHus: cpok HabmoaeHus <12 mec
C MOMEHTA BBITTOJTHEHHOM OoIepaluu, OTCYyTCTBHUE MH(OP-
MalMK O COCTOSIHMM MalleHTa IOCje BBIMTUCKU U3 CTALIMO-
Hapa, 0TKa3 00JIbHOTO OT y4acTHUs B UCCJIETOBAHUN.

3a nepuon ¢ 2016 o 2021 r. B HEMPOXUPYPTUYECKOM
otneneHnu Ne 1 ®I'BY «HoBocubupckuii HaydHO-1MCCle-
JIOBaTEeJIbCKUI MHCTUTYT TPAaBMATOJIOTUM U OPTOIEIUN
uM. S1.J1. LHluBbssHa» Mun3npaBa Poccuu ¢ mpuMeHeHEM
WHAWBUIYAJbHbBIX UMITJIAHTATOB, U3TOTOBJIEHHBIX MO TE€X-

Ta6mana 1. JJannsie no ochosHbim uccredyemvim napamempam

Table 1. Data of the main study parameters

IToka3arenn

Bo3spacr, net
Age, years
M £+ SD
Min—max
Me [Q,; Q |
95 %
95 % Ll

ILowrans nedexra, cm?
Defect square, cm?

M £ SD

Min—max

Me [Q,; Q,]
9seozt

95 %

BpCMﬂ ornepauuu, MUH
Operation time, min

M = SD

Min—max

Me [Q;; Q |

95 %

95 % Cl

KpoBonotepst, Mt
Blood loss, ml
M £+ SD
Min—max
Me [Q Q ]
95 o
95 %

HpOILOJDKI/ITeJILHOCTb TOCIATAIN3ALN, KOUKO-THU
In hospital stay, days

M = SD

Min—max

Me [Q,; Q |

95 %

95 % Cl

HOJIOTUM TPEXMEPHOI TTeuaTH, ObUIO BRIIIOJHEHO 129 Kpa-
HUOIIACTUK. KpuTeprsM BKITIOUECHHS B IIPOCIIEKTUBHOE
HCClIeI0BaHNEe, OM00PEHHOE JTOKATBPHBIM STHYECKUM KO-
MHTETOM YUIPEXKICHMS, COOTBeTCTBOBaIO 100 marimeHToB,
2 W3 KOTOPBIX UMEJIU ABycTOpoHHUE AedekTrl. Kaxmoe
OIlepaTUBHOE BMEIIATEIBCTBO ¢ | MMITAHTATOM paccMa-
TPUBAJIOCH KaK OTIACIbHBIN KIMHUICCKUI CayJail, TaKUM
obpa3oM, I aHanu3a Obl10 otroopaHo 102 HaGmoAeHMS,
13 KOTOPBIX, B CBOIO 0Uepeb, Ha Cpokax 12 mec u Goiee
MOCJIe BHITTOJTHEHHOM KPaHUOIUIACTUKM ¢ 8 TMallieHTaMU
KOHTAaKT ObLI yTpaueH. YKa3zaHHbIE O0JIbHbIE UMEN OTHO-
CTOpoHHME IeheKThl KOCTEH Jeperia, TaKuM oopa3om,
IUIST OIICHKM MCXOIOB JICYCHUSI B COOTBETCTBUU C KPUTeE-
PUSIMHU UCCIIET0BAaHUS OBUIO OTOOpPaHO 94 KIMHMYECKUX
cayyas. OnmcaTeTbHBIe XapaKTePUCTUKHU 10 OCHOBHBIM
HCCIIeIyeMBIM TTapaMeTpaM IIpeACcTaBIcHBI B Ta0. 1.

JoMuHMpYIOIIEH MpUINHOK (GopMUpOBaHUS HedeK-
TOB KocTeit uepena spiastiuch YMT u ee mocieacTBust
(n =56, 59,6 % ot ob1uero unciaa). PacnpeneneHue Kin-
HUYECKUX CIIy4aeB B 3aBUCUMOCTH OT IIPUIUHBI (DOPMMU-
poBaHUs AedeKTa KOCTel yepera IpeAcTaBlIeHO Ha pU-
CYHKE.

Beero (n=94) Myxunnsl (n = 53) Kenmunsi (n = 41)
42,2 + 14,5 36,7+ 12,5 49,2 + 14,1
19-75 19—69 25-75
37,5 [31; 53] 34 [29; 42] 51 [37; 60]
39,2—45,1 33,3—40,2 44,7-53,6
99,2+ 43,4 106,7 &+ 44,7 89,5 £+ 40,1
17,8—314 23,2314 17,8—193.,9
99,2[70,6; 121,9] 102,7 [89,1; 126,9] 89,3 [61,8; 120,8]
90,3—108,1 94,4—119,0 76,8—102,1
107,4 £52,3 118,0 = 55,7 93,7 £ 44,6
25-300 50-300 25-220
90 [70; 130] 100 [75; 155] 90 [70; 115]
96,7—118,1 102,7—133,4 79,6—107,7
175,6 £ 126,9 202,1 +£138,2 141,5+102,3
20—800 30-800 20—400
150 [100; 200] 160 [100; 200] 100 [100; 150]
149,7-201,6 163,9—240,2 109,2—173,7
12,1 £11,9 13,7 £ 15,5 99+t24
4-95 4-95 6—17
10,58; 12] 11[8; 13] 10[8; 12]
9,6—14,5 9,4—17.,9 9,2—10,7
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Follow up period, months

M £ SD
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OkoHnuanue maén. 1
End of table 1

Beero (n =94) Myxuunbl (n = 53) 2Kenunmnsi (n = 41)

36,6 £ 16,7 3544172 38,1+ 16,2
12-64 12-63 12—64
36 [24; 51] 35,5 [19; 51] 36 [25; 50]
33,1-40,0 30,6—40,2 32,9-43,2

Ilpumenanue. M + SD — cpednee 3na4enue u cmanoapmuoe omraonenue cpednezo; Me [Q ; Q] — meduana, nusxchuil u eepxruii

xeapmuau; 95 % JIH — 95 % dosepumenvhbiii unmepgan.

Note. M £ SD — mean and standard deviation of the mean; Me [Q ; Q] — median, lower and upper quartiles; 95 % CI — 95 % confidence interval.

60
56 Ml Obuiee

50 konuuectso / Total
54 Bl MyxunHbl / Men

XKeHwwmHbl / Women

Yucno cnydaes, % / Number of cases, %
w
o

23
20 20

10 10 9 5

3 > 4 I

7

0 o Hm Hom BRI
YymT / HXCr/  Onyxonb/ OHMK/ Pa3pbiB
TBI NCSH Tumor Stroke aHeBpu3Mbl /
Aneurysm

rupture

Pacnpedenenue kaunuueckux cayuaeé é 3agucumocmu om nPUHUHbL opMU-
posarus degpekma kocmeii uepena. YMT — uepenno-mo3eoeas mpasma;
HXCI' — nempaemamuueckas XpoHuueckas cy060ypanrvHas cemamoma;
OHMK — ocmpoe HapyuieHue M03208020 Kpo8oOOpauieHUs (6He 3a8UcUMO-
cmu om muna Hapyulenus)

Distribution of clinical cases depending on the cause of the skull defect forma-
tion. TBI — traumatic brain injury; NCSH — nontraumatic chronic subdural
hematoma

CpenHsist TuToIans AeeKTOB B TPYIIIIE NCCICIOBAHUS
(n = 94) cocraBmna 99,2 + 43,4 cm2. Y MyxuuH (n = 53)
yKa3aHHBIN mapameTp coctaBwi 106,7 £ 44,7 cm?, y XeH-
wuH (n = 41) — 89,5 + 40,1 cM?; TOCTOBEPHbIX PA3IMYMIL
10 TUTIOMIAIN AeDEKTOB MEXIy MOATPYIIIaMu 3a(pUKCH-
poBaHo He ObL10 (p, = 0,15). Pacnpenenenue nepekron
B 3aBHCHMOCTH OT ILIOMIAAM (COTJIACHO KIMHUYECKOM
Kknaccudukauuu, paspadboranHoit ®IAY «<HMMUII ueii-
poxupyprum uM. akaa. H.H. bBypaenko» Munsapasa Poc-
cuu [12] u pekoMeHayeMoit Accoaneil HelpoXupypron
Poccun) nipeacrasiaeHo B Ta0. 2.

IMocne pekpyTMpoBaHUS MALMEHTHI TOAMUCHIBAIN 10-
O6poBOJIPHOE MHOOPMUPOBAHHOE COIIACHE Ha ydacThe
B MccaenoBaHun. Ha atarre mpemonepaliioHHOTO aMOyJIa-
TOPHOTO OOCJIeIOBaHMS BCEM ITallMieHTaM IIPOBOIMIN
MYJIETUCPE30BYI0 KOMITBIOTEPHYIO TOMOTpachHIO TOJIOBHI,
IO pe3yiabTaTaM KOTOPOIi BBIMOJIHSUIM ITPOCKTUPOBAHIE

Taomnua 2. Pacnpedenenue deghexmog Kocmeii yepena 6 3a6UCUMOCMU
om naowadu, n

Table 2. Skull defects distribution by area, n

Myxkun- XKen-

HedexTs Bcero HbI i
Mausie (<10 cm?)
Small (<10 cm?) 0 0 0
Cpennne (10—30 cm?) 5 1 4
Medium (10—30 cm?)
Bonbime (30—60 cm?)
Large (30—60 cm?) 1 6 S
Oo6mupHbIe (60—120 cm?)
Extensive (60—120 cm?) 49 28 21
Turantckue (>120 cm?)* 29 18 1

Giant (>120 cm?)*

*C yuemom kpumepus, 000a81eHHO20 8 OUCCEPMAYUOHHOM
uccnedosanuu C.A. Yobynosa [13].
*The added criterion of S.A. Chobulov research [13].

¥ U3TOTOBJICHNE NHINBUIYATbHOTO TATAHOBOTO MMILIAH-
tata («JIOTMKC Memnumackue CuctemMbl», Poccnst) my-
TeM TpexMepHOil medaTtn. MMIUTaHTaThl TPOU3BOIANIN
Ha nipuHTepe EOS M 290 (EOS, IepmaHmsT) 110 TEXHOJIO-
run DMLS u3 nopomika tutaHosoro cruiasa Ti-6Al-4V
(npousBoactBeHHast mapkupoBka Ti64ELI) (EOS GmbH,
Tepmanmst).

XUpypruueckue BMeIIaTeIbcTBa IIPOBOIMIN B TP -
OMOHHOM MaHepe. [1p1 He0OXOTMMOCTH BBITIOTHSUIN TJIa-
CTHUKY TBEPIOI MO3rOBOIT 000JI0OUKH C IPUMEHECHUEM ayTo-
TKaHel (armoHeBpo3, HAAKOCTHUIA) WJIM CHHTETUICCKUX
tpaHciuiantaToB (Lyoplant® Onlay, Neuro-Patch®, Dura
Soft Peniepen®), B ciaydae HEOOXOAUMOCTU JOTOJHUTE b~
HOW TepMeTu3allMy 1IBa TBEPHAOM MO3rOBOI 000JI0YKU
HMCI0JIb30Baiu GuopuH-TpoMOuHOBLIN Kieil (Elicel™).
Ilpu muacraze mexay TBepAol MO3roBoii 000JIOYKOM
¥ BHYTPEHHEN MTOBEPXHOCTHIO MHAMBUAYAJIBHOTO TUTAHO-
BOTO MMIUTAHTAaTa, MpeBBIIIAoNeM 15 MM, yKa3aHHYIO
TOJIOCTb TEPMETU3NPOBATIN ayTOXNPOBOII TKaHBIO, 3a-
Oupaemoil U3 mepeaHell OPIOIIHOM CTEHKHU IalMeHTa
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HETIOCPEICTBEHHO BO BPeMsI ITPOBEACHMSI KPaHNOTLIACTH -
Kd. TUTAaHOBBIM MMILJIAHTAT YCTaHABIWBAJIM Ha 00JIaCTh
nedekTa M GUKCUPOBAIN IIPU TTOMOIIN 5-MWITUMETPO-
BBbIX camMocBepJisiiyx BUHTOB (Matrix Synthes®, Osteonic®,
KonmerT), 1o KOxXHO-aIIOHEBPOTUIECKUI JIOCKYT yCTa-
HaBJIVMBAJIM aKTUBHBIA acIIUpAIIMOHHBIN npeHaxX. KoHT-
POJIBHYIO MYJIBTHCPE30BYIO0 KOMITBIOTEPHYIO TOMOTpaduio
TOJIOBBI TIPOBOIIJIA BCEM TALIMEHTaM B TeUeHHUE 1-X CYyTOK
ITOCJIe BBHIITOJTHEHHOM omnepaumuu. B ciydasix pa3sBuTHS
OCJIOKHEHU B TIEPHOJ TOCITUTAIM AN YHCIIO Y TUTI TO-
MoTpapUIECKUX MCCICTOBAHUN OIPEACISIIA UCXOIS
W3 KIWHUYECKON KapTUHBI. BhINMCcKa M3 cralmoHapa
71T OOJTBIIMHCTBA TTAIIMEHTOB OCYIIECTBIISIIACh B TIEPUOL
Mexay 4-Mu 1 12-Mu cyTKamu TIociie onepaumu. Ha am-
OyJIaTOPHOM 3Tarre OOJBbHBIC TTPOXOIUIN KOHTPOIbHBIC
OCMOTpBI Ha cpoKax 3, 6, 12 Mec mocJjie onepaLuu 1 aajee
1 pa3 B rom yepe3 12 Mec co BpeMeHH ITOCIeTHETO BU3UTA.
[Ipy BOBHMKHOBEHHMM OCJIOXHEHUI rpaduK OCMOTPOB
WHINBUIYATBHO N3MEHSIICS.

CTaTHCTUYECKYIO 00pabOTKY pe3yIbTaTOB BBITOTHSLIIN
C TIOMOIIIBIO TIpOrpaMMHOTO obecrieueHust Statistica 10.
PacnipeneneHre m3ydaeMBIX KOJIUYECCTBEHHBIX BEJIMINH
OIMMCHIBAJIM B BUIE CPEIHETO 3HAYCHUS W €ro CTaHIapT-
Horo otkyoHeHus (M = SD), MeamaHBI, BEpXHETO M HIK-
Hero kBaptuieil (Me [Q,; Q,]), a Takxe rpanuu 95 %
JIOBEpUTEIbHOTO MHTepBaia. OIEHKY CBSI3W MEXIY SIBJIC-
HUSIMU TTPOBOJIAJIY TIPU MIOMOIIY KO3 puiineHTa paHro-
Boii koppessiumu Cnimpmena (Ry). Pacnipenenenue kare-
TOpUATbHBIX BEIWYWH TIPEACTABICHO B IPOICHTHOM
dopmate. 1151 cormocTaBeHUS TPYIIIT 110 KAYeCTBEHHOMY
MMPpU3HAKY UCTIOJIb30BAIN ABYCTOPOHHUIT TOUHBIN KPUTE-
puii @uiepa (p ), LIl YACTOBBIX JAHHBIX IPUMEHSIN
HemapaMeTpuyecKuii kpurepuii Manna — YutHu (p)).
Paznuuus npusHaBain TOCTOBEPHBIMU IIPU YPOBHE CTa-
THCTUIEeCKOM 3HaunmmocTu p <0,05.

PE3VJIBTATDBI

Ilepsuunas Koneunas Touka. B 87 (92,6 %) u3z 94 ciy-
YyaeB OBIJIO OTMEYEHO COXpaHEeHME MMIUIAHTATA Ha TIPOTSI-
JKeHUU Bcero nepuoaa Habmoaenus, B 7 (7,4 %) cayyasix
AMITIAHTAT ObLT yoaseH. CpoK HaOMIOIeHMS 3a TTallueH-
TaMu BapbUpoBall OT 12 1o 64 Mec, cpemHMit TIepyro. Ha-
omoaeHus coctaBui 36,3 £ 16,7 mec. Illectb U3 7 0ciox-
HEHU, MOBJIEKIINX yIaJIcHNe MMIUIAHTaTa, BO3HUKIIU
Ha CpoKax 0 6 Mec BKJIIOYUTEIbHO, 1 1 cily4yailt — Ha cpo-
ke 14 mec mtocie onepaunu. B 4 ciyyasx mpuanHO# yma-
JIEHWSI IMITIaHTaTa OBbIIM HECOCTOSITEIbHOCTD IOCIeoIepa-
LIMOHHOTO pyOIla WM TPOoPUIeCKIe HapYIICHNS JIOCKYTa
¢ OOHaxXeHMeM MMILIaHTaTa (Ha cpokax 2, 3, 6 u 14 mec),
B 2 ciydasix — MH(MEKIIMH 00JIaCTH XUPYPTUUECKOTO BMe-
1IATeJbCTBA, BO3HUKILKME HA CPOKe 6 MeC Mocjie BMella-
TEJIBCTBA, M B 1 ciIydae — OCIIOXKHEHUE (OCTPOE HapyIIICHHE
Mo3roBoro KpoBoobpamernus (OHMK) o nimemuyecko-
MY TUIIY) B paHHEM I10CJICOIIepAllTMOHHOM TIEpUOIe.

Bropuunbie KoHeuHble TOYKH. OOIee KOJIUIECCTBO
MY>KYWH ¥ XEHIIWH B TPYIIIIe UCCIeAOBAaHMS OBLIO COTIO-

CTaBUMO, TIPU 3TOM MYXYMHBI ObUIH TOCTOBEPHO (P o =
0,000018) momoxe xkeHITH. JJaHHOE 00CTOSITETLCTBO BhI-
TEKaJIoO M3 pacrpeneIeHNs 00JIBHBIX B 3aBUCUMOCTH OT MPH-
YUHB POPMUPOBAHMS MeeKTa KOCTei deperra, 9YTo TakxKe
JIOCTOBEPHO Pas/iMyasIo NoArpynsl (p, .= 0,000001). Cpe-
JI1 MY>KYUH OCHOBHOM mprumnHoii 6pi1a UMT — 46 (86,8 %)
n3 53 ciIyJyaeB, B TO BpeMsI KaK CpeIy >KeHIIWH IIpeBa-
JINPOBAJI KPAaHMOIKTOMWH, BEITIOJTHEHHEIE B XO/¢ yaa-
JICHHS T0OPOKAaYEeCTBEHHBIX OITyXOJIEH TOJIOBHOTO MO3-
ra, — 20 (48,7 %) u3 41 cay4asi, Ha JOJIIO IOC/IEACTBUIL
YMT npuxoauiocs 24,4 %.

I1o mnowmaau neeKToB MpeodIagaan OOLMPHBIE U T1-
TAHTCKUE, KOTOPbIE B COBOKYITHOCTU cocTaBuu 78 (82,9 %)
3 94 cayqaes. I1o pasmepaM necheKTOB OATPYIIITHI MYK-
YUH W XCHIIWH He OTIWYAINCh: Y MyXXYWH Ha TOJIIO Je-
¢ekToB ruromanso >60 cM? mpuxonmioch 86,8 %, y xeH-
e — 78 %.

[TpomoxuTeTbHOCTD OMepalldii BapbUpoBajia oT 25
1o 300 muH (B cpemHeM 107,4 £ 52,3 MUH) 1 KOppeIHUpPO-
Baja ¢ rommanbio aedekra (Ry= 0,47; p <0,05); Gonee
TeCHast KOppeJsIus Oblla OTMEUYeHa ¢ 00heMOM KPOBOIIO-
tepu (Rg=0,71; p <0,05).

O6beM kKpoBomnoTepu BapbupoBan oT 20 mo 800 mu,
B cpenHeM coctaBuB 175,6 £ 126,9 mi1. HanGonee TecHO, Kak
OTMEYEHO BBIIIIEe, KPOBOIIOTEPSI KOPPEIMPOBAJIa C TIPOIOII-
KHUTEJIbHOCTBIO OIEPaTMBHOTO BMEIIATeIbCTBA, a C IUIO-
wanbio nepekra — Menee tecHo (Rg= 0,43; p <0,05).

Yucino cralimoHapHBIX KOWKO-THEH BapbHUPOBAJIO
oT 4 10 95, B cpenHem cocrtasus 12,1 + 11,9. HauGosnee
TeCHasI CTeTICHb KOPPEJISIIINI OTMEYEeHA C TIPOIOKUTEITb-
HocThio onepauuu (Rg= 0,46; p <0,05). OcranbHbie KOp-
pPeNSIMUOHHBIC CBSI3U CTAIIMOHAPHBIX KOWKO-THEUH —
¢ TwIoIanbo neekTa 1 00beMOM KPOBOIIOTEPH — OBLIU
BBIpaXKEHBI C1a00.

Bua u KoamgecTBo ocioxkHeHuii. Bcero B rpyrmme mc-
caenoBaHust BO3HUKIIO 12 (12,7 %) ciydaeB OCIOXHEHUIA,
u3 HUX 5 (5,3 %) ciaydaeB 3apMKCUPOBAHO B IIEPUOJ, Ha-
XOXIeHMs 0OJIbHBIX B cTaroHape, 7 (7,4 %) — Ha atanax
amOysaTopHOoro HabmoaeHus. Kak OblJIO yKa3aHO BHILIIE,
yIajieHrue MMILIAHTaTa B CBSI3W C OCJIOXKHCHUSIMH I10-
TpeboBasioch B 7 caydasx. OmHO yoaJleHNe BEITOJTHEHO Ha
2-e CYTKM MOCJIe TIPOBEACHHO KpaHUOIIJIACTUKH B CBSI3U
¢ pazsutieM OHMK 110 nmeMmuyeckomy TUITy B 6acceiiHe
JIEBOM CpeaHe MO3roBoit apTepry (Ha CTOPOHE NMEIOIIIe-
rocs medekTa) U AUCIOKAIMOHHOTO CUHIPOMA;, IJTUTEITh-
HOCTb HaXOXIeHMS OOJBbHOTO B CTAllMOHApPE COCTAaBUJIA
95 mHeit. OcTanbHBIE ONEpaTUBHBIE BMEIIATEIbCTBA
M0 yIaJICHWIO UMILTaHTAaTa IPOBOIUIINCEH CITYCTSI 2 Mec
u 6oJiee TIOCIIe BBITTOJTHEHHOM KPaHMOIUTACTUKHU B CBSI3U
C Pa3BUBIINMUCS OCIOXHEHMSIMH B TIEpHUOI aMOyJIaTop-
Horo HaOmoaeHus. B 1 ciiygyae y mauueHTKU B BO3pacTe
51 roga Ha cpoke 6 Mec Mocie KPaHUOIUIACTUKY BO3ZHUKIIO
pacxoXIeHIE TTOCICOTIePAlIIOHHOTO pyOIIa ¢ OOHAXKEHUEM
MMILIaHTaTa Ha rwiomanu 10 0,3 cMm?. Beuio npuHSITO pelie-
HHE He yIAJIITh MMIDUIAHTAT B CBSI3U C OTCYTCTBUEM OTIIEIISI-
€MOTO U OTPUIIATEIbHBIMHU MOCEeBaMU Ha MUKPOMIIOpPY,



a BBITIOJIHUTH TUIACTUKY C(OPMUPOBABIIETOCS CBHIIA
MEeCTHBIMU TKaHsIMU. [TocJie mpoBeaeHHOTO OITepaTUBHO-
TO BMEIIATEILCTBA TIOBTOPHBIX OCJIOXHEHUU HE 3a(hMK-
CHpPOBaAHO, TIEPUO HAOIIOACHUS 3a OOJBHOI ITOCie pe-
onepaunu coctaBuia 14 mec. B 1 ciaydae ociaoxkHeHHE
(KopoHaBUpycHast MH(MEKIMsI) He OBUIO CBSI3aHO C TUIIOM
BBITIOJTHEHHOTO OIEPAaTUBHOTO BMEIIATEIbLCTBA. TaKMM
00pa30M, YHCIIO TOJIBKO XUPYPTUISCKUX OCIOKHEHUIA CO-
craswio 11 (11,7 %). [TomuMo yKa3aHHBIX BbIllIe ObUTH
3acukcupoBanbl o 1 (1,06 %) cityyaio BHyTpUMO3rOBO-
ro KPOBOMBIUSIHUS, CKOIICHUS TpaHccynaTa (00beMOM
70 MUT) TOI UMILIAHTATOM, TIOBEPXHOCTHOTO HEKPO3a Ja-
CTH KOXHOTO JIOCKyTa. HanbosbIee 9nciio ocaoXKHeHUH
IIPUXOIIIOCH Ha OOJIBHBIX C TUTAHTCKUMH Ie(eKTaMUu —
7 (7,5 %) cny4yaeB, mpu OOIIMPHBIX U OONBIIKX AeeKTax
ocnoxHeHust otMeueHbl B 3 (3,2 %) u 1 (1,1 %) ciyuasx
COOTBETCTBEHHO. JIeTaTbHBIX MICXOIOB ITOCTIC BBITTOTHEHHBIX
OIIePAaTUBHBIX BMEIIATEILCTB 3a(DUMKCHPOBAHO HE OBIIO.

OBCYXIEHHUE

Borpoc o npoBeneHNN KpaHUOILIACTUKHU TP MaJIbIX
pa3Mmepax gedekTa U OTCYTCTBUM KaKUX-JIM00 KIMHNYE-
CKMX IIPOSIBJIEHUIA OCTAETCs AUCKYCCUOHHBIM, B TO BpEMSI
KaK IpH IIPOINX pazMepax AeHeKTOB OOIBITMHCTBO aBTO-
POB BBICKa3bIBAIOTCA 32 HEOOXOAUMOCTb MMPOBEACHUS XU-
pyprudeckoro BMmelaresnbcrsa [14—16]. B moab3y nmpose-
IIeHUST KPaHUOILIACTUK HE TOJIBKO C IIEJIBIO 3aIUTBI MO3Ta
W HUBEJIMPOBAHUSI KOCMETUICCKUX U3BSTHOB CBUIETEIIb-
CTBYIOT MCCIICTOBAHUS, JEMOHCTPHUPYIOIINE YIyUIICHUE
JIMKBOPOLMPKYJISIIIAN, HOPMAIU3AINIO BHYTPUICPETTHOTO
" 1iepeOpaibHOrO Tep(hy3MOHHOTO JTaBJICHUS, a TAKXKe
VIyJIIeHNe KOTHUTUBHBIX (DYHKIIWIA TTOCIIE BRITTOTHEHHBIX
onepauwmii [17—22].

C 2016 . B oTe4yeCTBEHHOM HEMPOXUPYPTUYECKOM
MMPAKTUKE CTaJIN MCITOIB30BaThCS MHIUBUAYAIBHBIC TUTA-
HOBBIC MMILJIAHTATHI, MTOJIYICHHBIE TTYTeM TPEXMEPHOM
neyatu [23]. B Hamrem mcciaenoBaHny ObIIa MMPOBEAEHA
OlIEHKA OTHAJICHHBIX PE3Y/IBTaTOB BEITIOJTHEHHBIX KPaHM-
OITIACTHK C IIPUMEHEHNEM YKa3aHHBIX U3IEIHI B paMKax
OTHOTO KJIMHUYECKOTO IIEHTpA.

CpenHsist TUToIans AeeKTOB B TPYIIIIE UCCICIOBAHMS
COOTBETCTBOBAJIA OOIIMPHBIM AeheKTaM, TaHHas 3aKOHO-
MEpHOCTh HaOTI0HaIach KaK Y My>KYMH, TaK 1 Y KCHIIMH.
IMpu aHamM3e KBapTUJILHOTO pacIIpeie/IieHUs] OTMEUCHO,
YTO B IPYIIIEe MYXKYMH 3HAYCHNE HIDKHETO KBapPTIIISI CO-
oTBeTCcTBOBaJIO 89,1 cM?, BepxHero kBapTuist — 126,6 cm?;
B TPYIIIIE XESHITWH HIDKHUN 1 BEpXHUM KBAPTWIN COCTa-
B 61,8 1 120,8 cM? COOTBETCTBEHHO. YKa3aHHBIE ITOKA-
3aTeJN SIBJISTIOTCS JIOTUYHBIM 1 3aKOHOMEPHBIM CJICICTBH -
€M TOTO, 9YTO B IPYIIE MYXYWH Ipeodramaan 00IbHbIC
C TIOCJICICTBUSIMU BBITIOJTHEHHBIX KPAHNO3KTOMUIA B CBSI-
31 ¢ nojiydeHHoit YMT, nmpu KoTopoii, KaKk U3BECTHO,
afeKBaTHBIM 00beM TEKOMIIPECCUH SIBIISICTCS 1IETBIO OTIe-
pPaTUBHOTO BMelIaTeNIbCTBA [24].

IlepBuYHOII KOHEUHOU TOYKOU MCCIea0BaHUS ObLia
BBDKMBAaEeMOCTh MMITJIAHTAaTa Ha CPOKe He MeHee 12 Mec
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TIOCJIe OIepalii, B COOTBETCTBUU C JAaHHBIM YCIOBHEM
87 (92,6 %) xIMHNYECKUX HAOIIONEHUI TPOAEMOHCTPH -
poBaJIM COXpaHEHWE MMILUIAHTaTa. JJOMUHHUPYIOIIEH IpH-
YUHOH yHaJieHUsI UMITIaHTaTa (1 = 4) TIOCITYKIJIO pa3BUTHE
TpopruecKnX HapyIIeHW KOXHO-aIIOHEBPOTUIECKOTO
JIOCKYTa C pacXOXIECHUEM IOCICOIepallMOHHOIO pyoIra
1 OOHaXXeHHWEM MMILJIaHTaTa, KOTOPEIE B OOJBIIMHCTBE
CJlyyaeB BO3HMKJIM B IIEPUOI MEXIY 2-M U 6-M MeCSLaMu
rmocjie BRIMUCKU. Ha 2-M MecTe cpeny mpyuInH yaaaeHMs
MMITLIAHTATOB ObUTN MHMEKIIUY 00JIACTH XUPYPTUIECKOTO
BMeIIaTeIbCTBA (1 = 2), KOTOPBIE Pa3BIIINCH O3 HapyIlle-
HUS LIEJIOCTHOCTH KOXHBIX TIOKPOBOB 1 IIPOSIBIISLIMCH Xa-
paKkTepHBIMA CUMIITOMAMU: JINXOPAaKa, TUIIEPEMUs, J10-
KaJbHas IPUITYXJIOCTh 1 OOJIb.

OOHaxXeHWe UMITJIAHTaTa B pe3ysIbraTte TpOPUIeCKIX
HapyIIeHN KOXHO-aIIOHEBPOTUIECKOTO JIOCKYTa M HECO-
CTOSAATEIBHOCTH TTOCIIEOTIEPALIMOHHBIX PYOLIOB — 3HAYMMOE
OCJIOXHEHMeE, TIPUBOIsIIee, KaK MPaBUIo, K YIAJICHHUIO
YCTaHOBJICHHOT'O MMILTIAHTATA M BCTpevalomeecs, 1o JaH-
HBIM JIMT€paTyphbl, IpUMEPHO B 14 % ciydyaeB KpaHUOILIA-
CTHK C TPYMEHEHNEM TUTAaHOBBIX UMITIaHTaTOB [25]. Tak,
B ucciaemoBanuu T. Magbool u coast. (2018) [26] naHHOe
OCJIOXHEeHMEe Habmoganoch y 14 % malueHToB, IpU 3TOM
JMIOCTOBEPHBIMU TIPEAUKTOPAaMU OOHAKEHUSI TUTAHOBOTO
AMIIJIAaHTaTa SBJSJIACH paguoTepaIiusl, IpeaIiecTBy-
Iolasi KpaHUoIUIacTuKe (oTHoleHue mancos (OILID) 19,67,
p =0,018), mnactuka rnepemerueHHbIM JocKyToM (OILLI 6,50,
p = 0,046), arpodust Msarkux tkaHeii rojaosbl (OLL 10,71,
p = 0,040). ABTOpHBI OTMEYAIOT, YTO PamMOTEPAIIHSI, TIPO-
BOIMBIIASICS TTOCJICe KPAaHUOIUIACTUKH, TPAaHCIIO3UIINS
KOXXHO-aITOHEBPOTUYECKOTO JIOCKYTa, CBOOOTHOE SIUIY-
paJibHOE TIPOCTPAHCTBO MO UMILTAHTATOM HE SIBJISTFOTCS
JIOCTOBEPHBIMM TIPUYMHAMHU Pa3BUTHUSI OOHAXKECHUS MM-
IUTAaHTaTa, XOTS B HEKOTOPHIX CIydasx Ha (oHe Iepe-
YUCJIEHHBIX COCTOSTHUM MOXET (DOpMUPOBATHCS paccMaT-
puBaemoe ocioxHeHne. A. Thien u coast. (2015) [27]
3apuKCHUpoBaI 00HAXKEHNE TUTAHOBBIX MMILJIAHTATOB
B 13,9 % ciy4aeB, yTO OTPeOOBAIO ITOBTOPHBIX PEKOH-
CTPYKTHBHBIX BMEIIIaTeNIbCTB. B ommceiBaeMoii ceprm Ha-
OJTIOCHUIA He OBLIO BHISIBJICHO JTOCTOBEPHBIX IPEINKTOPOB
oOHaxkeHMsT UMITIaHTaTOB. Mcxomst 13 cOOCTBEHHOTO X1~
PYPrUYECKOTO OIThITa, HaMOOJIee BEPOATHOM HMPUIMHOMN
HECOCTOSITCIBHOCT! KOXKHBIX IIOKPOBOB CJICAYeT CUUTATH
HaTSDKEHME JIOCKYTA TPU YIIMBAHUU PaHbI, KOTOPOE pa3-
BUBAJIOCH B CBSI3U ¢ 2 (paKTOpaMU: C OMHON CTOPOHBI —
COKpallleHHe KOXH Ha (PoHe epCcucTUpOBaHUs edeKTa,
C IpyTOit — OOJIBIINE TI0 TIOMIAIN NMITIAHTAThI C KPUBU3-
HOM, COOTBETCTBYIOIIEH YTPA4YE€HHOMN KOCTH.

C. Morselli u coasrt. (2019) [28] mpoBenu cuctemaTu-
YeCKU 0030p JTUTEepaTyphl, MOCBSIICHHBIM MCITOIb30-
BaHMIO Pa3IMYHBIX MaTEPUAJIOB IJISI KPAaHUOIUIACTUKMH.
BbL10 ycTaHOBIEHO, YTO YaCTOTAa MH(MEKLIMOHHBIX OCIO0XK-
HEHUI B TPYINIIe TUTAHOBBIX MMIUIAHTATOB COCTaBWJa
10,17 %, B pe3yabrare Hea(PHEKTUBHOCTA KOHCEPBATUB-
Holi Tepanuu B 7,7 % cilydaeB IoTpebGoBaiach orepanus
I10 YIAJICHUIO UMIIJIaHTATA.
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J.D. Oliver u coasr. (2019) mo pe3ynsraTam cucreMa-
TUYECKOT0 0630pa UCII0Jb30BAHMS PA3IMYHbBIX TUIIOB UM-
IJIAHTATOB [IJIS1 KPAHUOILIACTUKY,, BKJIIOYMBIIETO JaHHbIE
3591 B3pocsoro manureHTa, yKasbiBaoT Ha 6,02 % nHpeK-
LIMOHHBIX OCJIOXHEHUIA B TPYIIIE TUTAHOBBIX UMILIAHTA-
TOB; JIOKAJIbHbIE OCJIOXHEHUsI (K KOTOPHIM ObLIN OTHECE-
Hbl [€MAaTOMbI, HECOCTOSITEIbHOCTb BUHTOB, MEPEIOM
MMILUIAHTaTa, PACXOXIEHUE ITOCIE0NEPALIMOHHOTO PyoLa,
oOHaXeHWe UMILJIAHTAaTa) B 3TOM IPYyIIe OTMEYEHBI
B 13,09 % cny4aeB; ynajieHue UMIUIAHTATA IPOBOAUIIOCH
B 6,02 % ciaydaes [29].

B uccnenopanuu C.A. YoOysoBa otmeuero 2 (2,2 %) ciy-
yast ”HQEKLMOHHBIX OCJI0XHEHUIA B rpymie u3 92 nauu-
€HTOB, KOTOPBIM BBIIOJHSUIM KPAHUOILIACTUKY C IIPUMeE-
HEHMEeM TUTAHOBBIX MMILIAHTATOB, U 3 (6,1 %) ciyuyas
MHGbEKUMUY IPY UCITOIb30BAHMY KOMOMHAIIMY TUTAHOBOM
CETKU C MOJUMETUIMETAKPUIATOM B Irpyiie u3 49 60Jib-
HbIX [13].

[IpuMeHeHre TpeXMEPHOM IeYaTy AJIsI HEIMOCPEACT-
BEHHOI'0 M3rOTOBJIEHUSI UHAMBUAYAIbHBIX UMILIAHTATOB
HUMEET psil IIPEUMYIIECTB: He TpeOyeTCsl IMPOU3BOACTBO
MPOMEXYTOYHBIX M3AEIMI — aHATOMMYECKUX MOJeeit
U npecc-GhopM, UMEETCsI BO3MOXHOCTD IMPOSKTUPOBa-
HUSI Pa3IMYHbIX HECTAHIAPTHBIX 3JIEMEHTOB, HAIIPUMED
OTBEPCTUI AJIs1 APEHUPOBAHUS MOAMMILIAHTALIMOHHOTO
MPOCTPAHCTBA WIM MPUINMBAHWS BUCOYHOM MBILLIIIbI
K IJIaCTUHE, pebep XEeCTKOCTU, U3MEHEHMSI FeOMETPUU
ceTyaToil cTpykryphl. [loMuMo 3TOrO, 3a CYeT IpeaBapu-
TEJIBHOI'O TPEXMEPHOTO MOJAEIMPOBAHMSI BO3MOXHO U3ME-
HEeHUE KPUBU3HBI M FEOMETPUM UMILIAHTATA C LIEJIbIO HU-
BEJIMPOBAHMSI KOCMETUYECKOIO U3bsIiHA, PA3BUBAIOILIETOCS
Ha (oHe aTpoduK BUCOYHOM MBILILIBI HA CTOPOHE BBIITOJI-
HEHHOM OIepaLuu.

SAK/TFOYEHHME
B Hatmeit cepri HabOIIOMeHNI YacTOTa U BUJ TTOJTyICH-
HBIX OCJIOXKHEHMI HEe IIPOTUBOPSUMIIN MMEIOIIMCST JAaHHBIM

3apy0eKHOI U OTeYeCTBEHHOM JITepaTyphl. O0Iee 9mnciio
ocnoxHeHuit coctaBwio 12 (12,7 %), u3 nux 11 (11,7 %)
ObLTM CBSI3aHbI C XUpypruyeckum JedeHuem. Hanbonee ya-
CTBIMM OCJIOXKHEHUSIMH SIBJISUIMCH HECOCTOSTEIBHOCTD
MOCTICOTIEPAIIMOHHOTO PyOIIa U TpoprIecKre HapyIIeHHS
KOXXHO-aITOHEBPOTUYECKOro JI0CKyTa — 5 (5,3 %) city4aes,
KOTOpBIE TIPUBOIMIN K OOHAKEHUIO THTAHOBOTO MMILIAH-
TaTa 1 B 4 CIyJasix MOCITYXWIN IIPUINHON YIaJIeHUS TI1a-
ctuHBL. Ha 2-M MecTe ObITM MH(PEKIIMOHHBIE OCIOXHE-
Hust — 2 (2,1 %) caydast, Ipu KOTOPBIX UMILIAHTAT ObLI
yaaneH. [Ipoune ocnoxaenus, Takue kKak OHMK B panHeM
TTOCJICOTICPAIIMOHHOM TIEPHOIE, BHYTPUMO3TOBOE KPOBO-
W3IUSTHUE, HEKPO3 YaCTH KOXHO-aITOHEBPOTUIECKOTO JIO-
CKyTa, BCTpeYaanuch OMHOKpaTHO. CKOIUICHNE KUIKOCTH
MO UMITJIAHTATOM OBbLTO 3a(prKcUpoBaHo B 1 13 94 HabI0-
neHuit. JJaHABIe 0 HAIMINHT OCJIOSKHEHWI TIOC/Ie BBITTOJTHEH-
HBIX KPAaHNOIUIACTHK BapbUPYIOT B pa3HBIX HCCIICIOBAHMSIX,
TIPH 3TOM CYIIECTBEHHBIN MHTEPEC MPEACTABIISIIOT PE3YIhb-
TaThl PEeKOHCTPYKTUBHBIX BMEIIATEIBCTB, BBIIIOJTHEHHBIX
C IpUMEHEHNEM MHANBUAYATbHBIX TATAHOBBIX MMITIaHTA-
TOB, UCITOJIb30BaHIE KOTOPHIX 3a ITOCIICAHNIE 5 JIET CYIIeCT-
BEHHO BO3POCJIO OJ1aromapst BHEAPESHUIO B IPAKTUKY aIlIH-
THUBHOTO MEIUIIMHCKOTO ITPOM3BOICTBA.

TakuM 06pa30oM, HAMU TTOTyYEHBI CIICIYIONINE Pe3yiIb-
TaTHI:

* B87 (92,6 %) u3 94 HabmoneHNIi GbLIO OTMEUEHO CO-
XpaHEeHNEe WHIVBUAYAIHHOTO TUTAHOBOTO WMILIAH-
TaTa Ha BCEM IIepHOIe HAOIIOMCHNS 3a MallueHTaMH,
B 7 (7,4 %) ciy4asix MMILIaHTAT ObLI yIaJIeH;

* HanboJIee YaCTHIMU TIPUYMHAMM YIaJeHUS UMILIaH-
TaTOB SIBJISUTMCH OOHaXKeHNE MHANBUIYAIBHON TUTA-
HOBO# tuacTuHbl (4 (4,3 %) ciydast) M MHOEKIUS
00J1aCTH XMPYpruueckoro BMerarenbersa (2 (2,1 %) ciy-
yas);

* YaIle BCETO OCIOXHEHUS, IPUBOANBIINE K YIaJICHHUIO
HMMILUIAHTATOB, pa3BUBAIMCh Ha CPOKaX 0 6 Mec mocJie
BBITIOJITHCHHBIX XUPYPTUYECKUX BMEIIATETBCTB.
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XUPYPTUYECKUE ACITEKTBI KIACCU®UKALIUU
1 HEMPOBU3YAJIM3ATLIMOHHBIX XAPAKTEPUCTUK
UITMOTTATUYECKOM T'MIPOLIED®ATIMU B3POCIBIX

K.B. IIleuenko, B.H. Illumanckuii, C.B. Tansmun, B.K. Ilomaraes, B.B. Kapaayxos, M.B. Koxbruesa,
K.JI. Conoxenmnena, O.B. Ctpyauna

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

KoHTaKThl:

Kupunn Buktoposuy Lesuerko kshevchenko@nsi.ru

BBepeHue. Mapouedanns MoXeT pa3BUTLCA B Pe3y/bTaTe YepernHo-MO3roBOi TPaBMbl, BHYTPUYEPENHOrO KPOBOU3UAHMS,
poCTa 0MyxoNnu, NepeHeceHHOro MHMEKLMOHHOTO BOCNANeHUs MO3roBbIX 060/104€K, @ TakkKe 6bITb NPOsBAEHMEM NOPOKa
pasBUTUA LLEHTPaNbHOI HepBHOW cucTeMbl. MNpu rugpouedanuy, passusLlueics 6e3 onpefeneHHoi NPUYMHbI, TOBOPAT O ee
uguonaruyeckoit popme. Hanbonee BaxHbIMU KNacCMUKaLMOHHBIMU NPU3HAKAMU TUAPOLEdANUU ABNAIOTCA STUONOMUSA
U ypoBEHb 06CTPYKLUM INKBOPHBIX NyTeil. Knaccudukauus rugpouedaniu coBeplieHCTBOBaNACch U pa3BuBanachk napan-
NeNbHO C [MarHOCTUYECKUMU U Te4ebHbIMM MeTofiamMu. B HacToswee BpeMs B apceHane Helipoxupypra UMelTCs pasnny-
Hble MeTOZbl N METOAMKMN ONepaTUBHOIO JIEYEHUS, UMeloLLMe CBOW JOCTOMHCTBA W HefocTaTku. CucTematnsaums Heiipo-
PEHTIeHONOTNYeCKUX NapamMeTpoB HEOOX0AUMA ANA NPUHATUA PELIEHUs O XapaKTepe ONepaTUBHOMO BMeLLaTeNbCTBa.
Llenb nccnepoBaHuna — aHanu3 1 cuctemMatn3alma HepoBU3yann3aLMOHHbIX XapaKTEPUCTUK PasNnyHbIX hopM Manona-
TUYecKoW ruppouedaniu B3poCbIX U OLEHKa ee BO3MOXHOM Knaccubukaumu.

Marepuanbl u MmetToabl. B neprog c oktabps 2011 r. no mapt 2021 r. B ®TAY «HauuoHanbHbI MEAULMHCKUIA UCCNef0Ba-
TeNbCKUIA LLeHTP Helipoxupyprum um. akag. H.H. bypaeHko» Mun3gpasa Poccum npownu nevenme 290 naumueHToB, COCTO-
fHME KOTOPbIX COOTBETCTBOBANO KPUTEPUAM MAMONATUYECKON ruapoLedanin B3pocbix: NOABIEHUE CUMITOMOB BO B3pOC-
JIOM BO3pacTe, OTCYTCTBME yKa3aHMil Ha 3Tonoruio ruapouedanin n BpoXAeHHy0 ruapouedanuio. Bospacrt naunentos
coctaBun 50 + 18,2 (18-85) ropa. [laHHble MarHUTHO-Pe30HAHCHOI TOMOrpatuu NaLMeHToB GbIIN OLEHEHbI HA NpeaMeT
pa3MepoB XKeNyA0YKOB MO3ra, COCTOAHUA KOHBEKCUTaNbHBIX U 6a3anbHbIX Cy6apaxHOMAaNbHbIX NPOCTPAHCTB, NPOXOAU-
MOCTY IMKBOPHbIX NyTel, U3MEHEHUSA NONOXEHUA NPEMAMUNNAPHO MEMBOPaHBI, MEXKENYLOYKOBOI NEPEropoAKH, KpbILLU
III xenynoyka U MUHAANUH MO3XKEYKa, Pa3MepoB TYpPeLKOro Ceana, yrna Mo30aucToro Tena. Yactota Kaxpaoro U3 atux
napamMeTpoB CTaTUCTUYECKN OLieHeHa 1A KaX oM hopMbl MAMONaTUYeckoii rugpoLedanuu.

Pe3ynbrarbl. Camoii yacToil hopmoit uguonaTuyeckoii rugpouedanuu ctana obcTpykLus BOAONPoBOAa Mo3ra. [uapoue-
tanuu npu 06CTpyKLMK 0TBEPCTUS MOHPO, BOJONPOBOAA MO3ra, 0TBEPCTUA MaxaHAM U LUCTEPH OCHOBAHUSA 3aHeN AMKH
OKa3anucb AOCTOBEPHO Gonee xapakTepHbIMU Ans monofpix (p <0,05). Tuapouedanuio npu 06CTPYKLMUU KOHBEKCUTANbHBIX
JIMKBOPHbIX NPOCTPAHCTB JOCTOBEPHO MOXHO Ha3BaTb rugpoliedanueit noxunsix (p <0,001). Mmpapouedanus 6e3 Bepu-
buULMpPOBaHHbIX NPU3HAKOB OKK/I03MM BCTPEYaNach OfMHAKOBO YACTO BO BCEX BO3PACTHLIX rpynnax. [locToBepHo Gonbluee
3HaueHue umen uupekc FOHR 1 Tonbko Npu LMcTepHanbHoi 06CTpyKLMKU. PaclumpeHme ToabKko OfHOTO UK 060MX GOKOBBIX
XeNnynoukos u ynnouweHne kpbiwu IIT xenynoyka xapaktepHsl ans 06¢Tpykumn oteepctus MoHpo (p <0,001). Hanuuue
MeMbpaHbl Ha Bbixoge 13 IV xenynoyka v oTcyTcTBUE apTedakTa oT NyabcaLuy NIMKBOPa BbIN XapaKTepHbl UCKIIOUNTENb-
HO ANA NALMEHTOB C 06CTPYKLMei Ha ypoBHe oTBepcTUs MaxaHam (p <0,001). BeHTpanbHas gucnokaluus npemamunnsp-
HO/1 MeMOpaHbl GblNa xapakTepHa Ans 06CTPYKLWM BOLONPOBOAA MO3ra, OTBepCTUA MaxaHAu U LUCTEPH OCHOBAHMUA
3apHeit amku. Komnpeccus KOHBEKCUTaNbHbIX TMKBOPHbIX MPOCTPAHCTB BCTPevanach npu obCTPYKLMM BOLONPOBOAA
MO03ra, 0TBepCcTMs MaxaHau, a B 3agHell YepenHomn sMKe — TONbKO NpU 06CTPYKLMM 0TBepcTUA MaxaHau. Pacwuuperue
IV xenynouka 66110 LOCTOBEPHO CBA3AHO C 06CTPYKLMel oTBepCTUA MaxaHaM U LMCTEPH OCHOBaHMs 3agHei amku (p <0,05).
JucnponopumroHansHoe paclumpeHue AMKBopHbIX npoctpaHcTs (DESH) pocTtoBepHo cBA3aHO ¢ 06CTpyKLMEN KOHBEKCH-
TaNbHbIX TIMKBOPHBIX NPOCTPAHCTB (p <0,001). [lononHuTeNbHbIE MEMOPAHDI B LLUCTEPHAX 3afjHEN AMKM BbIN 0BHAPYKEHDI
UCKNIOUNUTENBHO B CyYasx LucTepHanbHoi o6cTpykumum (p <0,001). OnyieHne MUHAANMH MO3Xeuka Habnofanoch
npu o6CTpyKLMK 0TBepCTUS MOHPO, BOAONPOBOAA MO3ra U 0TBepCTUA MaxaHau.

BbiBOAbI. B pe3ynbrare cTaTMCTMYECKOrO aHanu3a onpefeneHbl Kak o0wwue npu3Haku, BCTpeyalowmecs npu Bcex hopmax
rugpouedanuu, Tak U YacTHbIE, XapaKTepu3yloLyue ToNbKO KOHKpeTHble GpopMbl 3aboneBaHus. NpeacraBaeHHas knaccu-
tuKaums NornyHa n 060CcHOBaHa, XOPOLLIO NPUMEHNUMA B HEPOXUPYPTUYECKOM U PEHTIEHONOrMYECKON NPaKTUKE, NO3BO-
NAET paumMOoHaNbHO NNAHUPOBATb [UArHOCTUYECKME AelCTBUA U NeveHne nauueHToB. CoBpeMeHHbI MPOTOKON MarHUTHO-
pe30HaHCHOM TOMOrpaduu [LOIKEH BKIKOYATh KaK MUHUMYM 1306paxeHus B pexxumax T2 u FIESTA/CISS B Heo6x0aNMBbIX
NN0CKOCTAX, U306paxeHus B pexxume FLAIR B akcuanbHoi nnockocTy.
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KntoueBble cnoBa: rugpouedanus, nanonaruyeckas ruapoledanus B3pociblx, Knaccuduraums ruapouedaniu, oKKio-
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Background. Hydrocephalus can be developing by a traumatic brain injury, intracranial hemorrhage, tumor, meningitis
of congenital malformation of the central nervous system. When the cause of the hydrocephalus is unclear it is supposed
as idiopathic hydrocephalus. The most important classification features are the etiology and level of CSF obstruction.
The classification was improved and developed with diagnostic and surgical methods simultaneously. Currently, the
neurosurgeons have the possibility for usage of various methods and techniques of surgical treatment with their ad-
vantages and disadvantages. Systematization of radiological parameters is necessary to make a decision about the type
of the surgery.

Aim. To analyze and systematize the neuroimaging characteristics of various forms of idiopathic hydrocephalus in adults,
to assess the possible classification of idiopathic hydrocephalus.

Materials and methods. Between October 2011 and March 2021 290 patients with idiopathic adult hydrocephalus were
operated at the N.N. Burdenko National Medical Research Center of Neurosurgery of the Ministry of Health of Russia:
onset of symptoms in adulthood; no indications of the etiology of hydrocephalus and congenital hydrocephalus. The
age of the patients was 50 + 18.2 (18-85) years. The magnetic resonance images of patients were evaluated for the size
of the ventricles, condition of convexital and basal subarachnoid spaces, obstruction of the CSF pathways, and changes
in the position of the premamillary membrane, septum pellucidum, the roof of the 3™ ventricle and the tonsils of the
cerebellum, the size of the sella turcica, the angle of the corpus callosum. The frequency of each of these parameters is
statistically estimated for each form of idiopathic hydrocephalus.

Results. Aqueduct stenosis has become the most frequent form of idiopathic hydrocephalus. Hydrocephalus in obstruc-
tion of the foramen of Monroe, aqueduct, foramen of Magendie, and cisterns of the posterior cranial fossa was signifi-
cantly more characteristic of young people (p <0.05). Hydrocephalus with obstruction of convexital CSF spaces can be
called hydrocephalus of the elderly (p <0.001). Hydrocephalus without verified signs of occlusion CSF pathways occurs
equally in all age groups. The FOHR index was significantly more important, and only in case of cisternal obstruction.
Enlargement one or both lateral ventricles and flattening of the roof of the 3" ventricle is characterized for Monro’s
foramen obstruction (p <0.001). The membrane at the outlet of the 4" ventricle and the absence of the “flow void” was
typically only for patients with obstruction of the foramen of Magendie (p <0.001). Ventral dislocation of the premamil-
lary membrane was characteristic of obstruction of the cerebral aqueduct, the foramen of Magendie, and cisterns of the
posterior cranial fossa. Compression of the convexital CSF spaces occurred in case of obstruction of the aqueduct, the
foramen of Magendie, but CSF spaces of the posterior cranial fossa — only with obstruction of the foramen of Magendie.
Dilation of the 4 ventricle was significantly associated with obstruction of the foramen of Magendie and cisterns of
the posterior cranial fossa (p <0.05). DESH symptom was significantly associated with obstruction of convexital CSF
spaces (p <0.001). Additional membranes in the cisterns of the posterior fossa were found only in cases of cisternal
obstruction (p <0.001). Cerebellar tonsils herniation was observed with obstruction of the foramen of Monroe, cerebral
aqueduct, and foramina of Magendie.

Conclusion. Because of statistical analysis, general signs found in all types of hydrocephalus, and private ones, char-
acterizing only specific signs of the type of the disease, both were found. The classification is logical and justified, it
is well applicable in neurosurgical and radiological practice. It allows rational planning of diagnostic evaluation and
treatment of patients. A modern magnetic resonance imaging protocol should include T2 scans (with “flow void”) and
FIESTA/CISS scans in the required planes, axial FLAIR scans.

Keywords: hydrocephalus, idiopathic adult hydrocephalus, classification of hydrocephalus, occlusive hydrocephalus,
obstructive hydrocephalus, foramen of Monroe, aqueduct of brain, foramen of Magendie, normal pressure hydrocephalus,
arachnoid cistern, endoscopic third ventriculostomy, ventriculoperitoneal shunt
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BBEJIEHUWE

IMon ruapouedanueit MIOHUMAaETCsl YBEIMICHIE 00b-
eMa XeJyI0YKOB MO3ra B pe3yJibTaTe HapylleHUs JIMKBO-
pouupkyistuyu [1, 2]. ITpuunHoit rugpoliedasna MOTYyT
CTaTh YePEITHO-MO3TOBas TpaBMa, CybapaxHOMIAIbHOE
KPOBOU3JIUSHHE, OITyX0JIb, HEOHATAIbBHOE BHYTPUKEITY-
JIOYKOBOE KPOBOM3IUSHIE, MH(PEKIIMOHHOE BOCTIAJICHIE
000JT0YeK MO3Ta, IOPOKM Pa3BUTHS HEPBHOM crcTeMbl. [1pu
Pa3BUTUM CUMIITOMATUYECKON ruaponedaniy 6e3 oueBuI-
HOI TPUYUHBI TOBOPSIT O ee uauonatudeckoii opme [1].

Knaccudukaiuys ruapouedalnyd NOMOTraeT onpeae-
JINTH TIOKA3aHUS W BEIOPATh METO XUPYPTUUYECKOTO JIieue-
Hus1. Hanbosmee BaxKHBIMI KJIACCU(PUITAPYIOIITUMU IIPU3HA-
KaMM TUApoIiedaIny SIBJISTIOTCS STHOJIOTHS 3a00JIeBaHUS
1 YPOBEHBb OOCTPYKLINM JINKBOPHBIX TTyTel [2].

Knaccudukarum rugpoiedalni N3MEHSUINCH 1 pa3-
BUBAJIMCH TTApAJUICJIBHO C Pa3BUTHEM U BHEIPECHUEM HO-
BBIX IMaTHOCTUYECKMX U JieueOHBIX MeTogoB. W.E. Dandy
B 1919 . mmeHTUPUIIMPOBAT COCYINCTHIEC CIICTCHUS 00-
KOBBIX KEJTYIOYKOB KaK OCHOBHYIO CTPYKTYPY, IIPOU3BO-
Isnyto 1ukBop. OlieHMBas BO3MOXHOCTb ITPOHUKHOBE-
HUSI BBOIMMOT'O KOHTPACTHOTO BEIIECTBA U3 XKEJTyI0UYKOB
MO3ra B CIIMHAJIBHOE CyOapaxHOMIAIbHOE ITPOCTPAHCTBO
(CAIl), oH BBIOCIIII THAPOIE(PATHIO «COOOIIAIONIYIOCS»
n «He coobmaromryocs» [3]. B 1960 . J. Ransohoff u coasr.
BIEPBBIC JOKA3aJIM BO3MOXKHOCTD OOCTPYKIINH JIMKBOPHBIX
IyTeit KaK B XKeJIyIOYKOBOM CHCTEME MO3Ta, TaK M 3a ee
npenenamMu. OHU MPEUIOKUIA TEPMHUH «3KCTPaBEHTPH -
KyJisipHasi 00CTpYKTUMBHas Tuapouedanusi», 06003Ha4MB UM
OOCTPYKIINIO IMKBOPHBIX ITyTEH 3a MpeaeIaMu KeIyI0d-
KOB. B IMpOTHBOMOIIOKHOCTh 3TOMY, BHYTPIKETYIOIKO-
BYIO OOCTPYKIIMIO OHA O003HAYIIIN TEPMUHOM «MTHTPABEH-
TPUKYJISIpHAST OOCTPYKTUBHAS ruaponedamst» [2, 4]. J. Li
¥ COaBT. TIPX BBEIECHUHN OC/IKa KOAJIMHA B IIPOCTPAHCTBO
apaxHOUIAIBHBIX IINCTEPH 3agHell yeperrHoi ssMKu (3Y5)
Y TIOIOIBITHBIX KMBOTHBIX MPOAEMOHCTPUPOBAIN BO3-
MOXHOCTb pa3BUTHS rMapounedanny Kak IMpyu U30JI1pO-
BaHHOM OOCTPYKILIMM BeHTpalbHBIX HUcTepH 3Y4, Tak
1 B ITOCJICAYIONIEM TIPY M30JIMPOBAHHOM OOCTPYKIINY KOH-
BekcutanbHbIX CAII [5].

MarnutHo-pe3oHaHcHas Tomorpadust (MPT) romoser
SIBJIIETCSI OCHOBHBIM METOIOM AMATrHOCTUKU THIpoIieda-
. OHa TTO3BOJISIET YTOIHATH ITPOXOIUMOCTH BOIOIIPO-
Bojaa mosra (BM) mocpencTBom mociienoBaTebHOCTEH
B pEXMMaXx, YyBCTBUTEIbHBIX K IBMKEHUIO JTUKBOpa [6—8].
CaruTranbHbIe CpPe3bl MOKA3BIBAIOT ITO3UIINIO TTPEMaMMII-
JsipHOM MeMOpansl (ITMM), pazaensrormeit 111 xxemymouex
¥ MEXXKHOXKOBYIO IMCTepHY. CUMTACTCS, 9TO ee IpoTadm-
poBaHUE B BEHTPAJTbHOM HaIpaBJICHUHU CBUACTEIBCTBYET
0 HAJWYWHU TTOCTOSTHHOTO TpaaWeHTa HABICHUS MEXIY
STUMH JIMKBOPOCOIEPXKAIIMMUI IPOCTPAHCTBAMU U, TAKUM

00pa30oM, KOCBEHHO YKa3bIBaeT Ha OOCTPYKIIUIO JIMKBOP-
HBIX MyTeil. DTOT MPU3HAK HANIEXKHO MPEICKA3bIBAET BO3-
MOXHOCTb 2¢(h(heKTUBHOM SHTOCKOTTMIECKON TPUBEHTPU-
kynocromuu [9]. Takke mpu MPT BBISIBISIOT ciiydau
BEeHTpaJIbHOW auciaokauuu [IMM 0e3 MHTpaBEeHTPUKY-
JISPHOI 0OCTPYKLIMHU JTUKBOPHBIX myTeii [10, 11].

B 1998 1. H. Kitagaki 1 coaBT. ucroiab3oBamu MPT-
BOJIIOMETPHIO TIPU UANOTATUIECKONM HOPMOTEH3UBHOM
ruapoleaaTuy 1 ONMMCAIN pacIIMpeHre OOKOBBIX IIEIei
MO3Ta U OTACIBHBIX 00pO31 Ha KOHBEKCUTAJIBHON IT0-
BEPXHOCTH OOJBIINX IMOJYIIAPU ¢ OMHOBPEMEHHOM
komrpeccueit CAIl B 061acTi BEepXHETO CaruTTaIbHOTO
CUHYyca M B MexronymapHoi menu [12]. TTo3xe oHO
TTOJIYIMJIO Ha3BaHME «IUCIIPOMOPIIMOHAIBHOE PaCII-
peHue cybapaxHOMOAIbHBIX IIPOCTPAaHCTB» (dispropor-
tionally enlarged subarachnoid space hydrocephalus,
DESH), a ucciemobanne SYNPHONI moaTBepanio
BBICOKYIO IIPOTHOCTUYECKYIO 3HAUMMOCTD 3TOTO CUMII-
TOMa B IMAarHOCTHUKE MANOIIATUYECKOM HOPMOTCH3MB-
HoWi Tuapouedannu [13, 14].

Kaccudukamnus nanomnatudeckoit rumpoiedainmn
B JIUTepaType He TpeAcTaBicHa. B KauecTBe OTHEIBHBIX
HO30JIOTUI BBIICISIOT «AINOIIATHYECCKYI0 HOPMOTCH3UB-
HYIO THIpOIe(haInio» N «MINOTIaTUICCKUN CTEHO3 BOHO-
MpoBoaa Mo3Ta». [1pu 3ToM HeTaabHbII TONCK 1 U3yICHIE
ITyOJTUKAIIMA TTOATBEPKIAIOT OOJBIITYI0 BapruabeIbHOCTD
mrarHo3a. CucremMaTr3alns HeMpOPEeHTTEHOJIOTHYECKIX
MIPU3HAKOB 1 aKIICHTHPOBaHIE BHUMAHMS Ha KITIOUEBBIX
BU3YAJIM3aIIMOHHBIX XapaKTepUCTUKAX MIJIsI pa3HbIX (hopM
UIMOIATUYECKOU Tuapouedaln OTCYTCTBYIOT, UTO Bbl-
3bIBACT CJIOKHOCTH B TIPAaBWIBHOM ITOCTAHOBKE IMAarHO3a
1, CJIeIOBaTEIbHO, BEIOOPE aIeKBATHOM TAKTUKY BEICHMST
1 JIEYeHMSI TTaleHToB. HeobxommmMocTh KiraccupruKamm
1 CUCTeMAaTHU3aIIUN Pa3IMIHBIX GOPM 3a00JIeBaHUS aKTy-
aJIbHA B CBSI3M C TTOSIBIICHUEM M Pa3BUTHUEM SHIOCKOITIIEC-
CKOIT TeXHNKH, HOBBIX METOIMK JICUCHMUSI.

Ieab nccienoBanus — aHAJIM3 U CUCTEMATU3ALIUS HEl-
POBU3YaTN3alMOHHBIX XapaKTePUCTUK Pa3IMIHBIX (hOpM
nauonaTuIeckoi ruaporedanm B3pocisix (MI'B), oeH-
Ka e¢ BO3MOXHOU KJIacCU(UKAIINH.

MATEPHAJIBI 1 METO/IbI
B nepuon ¢ okTsa6ps 2011 . mo mapt 2021 . 8 PIAY
«HanmoHanpbHBIM METUIMUHCKUN MCCIEI0BATEIbCKUIA
LIEHTp Helpoxupypruu uM. akaa. H.H. bypaenko» MuH-
3npaBa Poccuu (manee — LleHTp HeipoXUpyprum) IPOILIN
nmeyenne 290 mareHToB ¢ MpM3HaKaMU1 3a00JIeBaHNsI, CO-
OTBETCTBYIOIIMMU Kputepusm UT'B:
* TOSIBJICHWE CUMIITOMOB BO B3pPOCJIOM BO3pPAcCTe;
* OTCYTCTBHME YKa3aHUIi Ha 3TUOJOTUIO TUApoLedaTuun
¥ BPOXXIEHHYIO THIPOIIe(annio.
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Kpowme Toro, B ncciiemoBaHme BKIIOYAIN HAlIEHTOB,
KOTOpBIC paHee He IMOJydaard XUPYPTUIECKOTO JICUCHMS
I10 TTIOBOAY ruapoliedanun 3a npeaeiaamu LleHTpa Helipo-
xupypruu. baza maHHBIX ITPOCIIEKTUBHO ITOMOJIHSIACH
B TEUCHHUE BCETo Meproaa Habopa MaTepHaia.

Bospact mammeHTOB BapbupoBai oT 18 mo 85 ner (cpen-
Hul Bo3pacT coctaBui 50 + 18,2 roma). B ob6imeit rpymire
MMAallMeHTOB B TEeHISPHOM COOTHOIIEHUM TIpeodIagain
XeHIuHs (54,1 %).

B cenTsa6pe 2014 1. Ha exerogHO KOH(MEPEHINN
MexayHapogHoro ooiiecTBa 1o ruapouedaiim U pac-
crpoiictBaM JmKBoporupKysimuu (International Society
for Hydrocephalus and CSF Disorders, ISHCSF) pentre-
HoJtor Ari Blitz ipetoxm Kiraccudukaunio ruapoieda-
JINM B3POCIIBIX IT0 YPOBHIO OOCTPYKIIMH TMKBOPHBIX IIyTei
(tabm. 1). OHa sIBIIIeTCS Pa3BUTHEM ITOIXOA, TIPEIIOKEH-
Horo paHee H.L. Rekate [2]. Ha ocHOBaHMM OLIeHKU TIpe-
CTaBJICHHBIX HUXXe HEMPOPEHTTEHOJOTMIECKUX TTapaMe-
TPOB MALIMEHTHI OBII OTHECEHBI B TPYIIITHI B 3aBUCUMOCTH
OT YPOBHST OOCTPYKIIMM 110 Kitaccudukamuu Blitz.

Hanubie MPT, BbINOJTHEHHBIX MAallUEHTAM K MOMEHTY
rociutanu3anum B LleHTp Heiipoxupypruu, ObLIA TIPO-
aHAIM3WPOBAHBI HA TIPEIMET COCTOSTHUS Pa3IMYHBIX OT-
JIEJIOB JIMKBOPOIIPOBOISIINX ITyTei TOJIOBHOTO MO3Ta 1 13-
MEHEHMS TTOJIOXKEeHUSI aHATOMUYECKUX CTPYKTYP.

BoKOBBIE XKeTyTOYKN CUNTAIN pACIINPEHHBIMHA, €CITN
OTHOIIIeHNE TTepenHuX 1 3agHux poroB (FOHR) 6s110 >0,4
[15] wum nuaexc Evans 6b11 >0,29.

006 o6cTpyky BM roBopyiIv Ipy HATMIWY PACIIIH -
peHust 60koBbIX 1 111 XkeymouKoB B cOUeTaHUM:

Ta6mma 1. Knaccugurkayus uduonamuueckoii euopouedanruu 63pocavix

Table 1. Classification of idiopathic hydrocephalus of adults

®opma
ruaponedaau

Ha3sanue ruapouedannu

* C HUIMYMEM BUAMMBIX MeMOpaH B mpocBeTte BM Ha
CaTUTTaILHBIX TOMOTpaMMax B pexknme FIESTA;
CTEHO30M IIpocBeTa BM yTONIIIeHHOI 9eTBepOX0IM-
HOM IJIaCTUHKOI;
OTCYTCTBHEM IBIKCHHUS JIMKBOpa B BM 1m0 maHHBIM
M300paKeHUI, IOJIyYEHHBIX B PEKMMAX, YyBCTBUTEIb-
HBIX K TOKy JukBopa (T23DCUBE, ¢a3oBo-KoHT-
pactHast MPT (OPK-MPT));
TUIIepITy/Ibcaliieil mukBopa 1o maHHeEIM PK-MPT
B ciydae paciuupeHust 6okoBbix u Il XxenymoukoB
B COUETAHWU C HAJIMIMEM apTedakTa OT ITyJIbCcallum
nrkKBopa B BM;
BeHTpaJibHOU muciokauueir [IMM. BrtoT mpu3HaK
OLICHMBAJIM MO caruTTajabHbIM cpe3aM MPT, npeamnoy-
TUTEJIBHO B pPeXMME MarHUTHO-pe3oHaHCHOI (MP)
muctepHorpadun. Eciou nMerormecss CHUMKH He T10-
3BOJISIIA IOCTOBEPHO CYAUTh O HATMYUH TUCTOKAIIAN
IIMM, To cumTanu 3TOT MPU3HAK OTCYTCTBYIOIIUM,
¥ TTAIIMEHTOB HaTIpaB/IsIn Ha moobcaenoBanue. Hop-
MajibHbIM nojoxeHue [TMM npusHaercst B ciydae,
€ClTA OHAa HAXOAWTCS Ha JIMHWM, COSAMHSIONIC Ma-
MIWUISIPHBIC TeJIa M 3pUTEIBHBIN TIEpeKpecT (Xra3My).
AHaJOTUYHBIM 00pa30M OLICHWBAIU IPOXOINMOCTD
Ha BbIxoae u3 IV xenynouka. B gonoiHeHue K onucaH-
HBIM IIPU3HAKaM BO BCeX ClIydassx (UKCHUpOoBaIach TeTpa-
BEHTPUKYJISIpHASI THApOIehaIus.

Konsekcurampabie CAIT cunTanm KOMIIPpUMUPOBAHHBI-
MM, eCIi B pexkuMe T2 Ham U3BMIMHAMU He BU3YaJI3UPO-
BaJICST JINKBOP, B OCTAJILHBIX CIyJasx CIMTAIOCh, YTO OHU
TpocieXXuBatoTcs wm nMeercst cummroM DESH (cM. Hioke).

Jlokanm3amus 00CTpYKIMI

AHI1

AH2a

AH2b

AH3

AH4

AHS5

Tunpouedanust mpu o6CTpyKLMU oTBepcTUit MoHpo (puc. 1, 2)
Hydrocephalus due to foramen of Monroe obstruction (fig. 1, 2)

Tunpouedanust mpu creHo3e BogoNpoBoaa Mo3ra (puc. 3)
Hydrocephalus due to aqueduct stenosis (fig. 3)

Tunponedanus mpu 0OCTPYKIIMKU BBIXOAHBIX OTBepcTUi IV Xemy-

nmouka (puc. 4)
Hydrocephalus due to foramen of Magendie and Lushka obstruction (fig. 4)

Tunponedanust mpu 06CTPYKIIMU [IUCTEPH OCHOBAHUSI 3aIHEI
YepernHou SIMKHU (puc. 5)
Hydrocephalus due to obstruction of the posterior cranial fossa cisterns
(fig. 5)

Tunpouedanus ¢ AMCIPONOPLUUOHATBHBIM paclIipeHUEM
cybapaxHOMIATbHBIX IIPOCTPAHCTB (puC. 6)
Hydrocephalus with disproportional enlarged subarachnoid spaces (fig. 6)

Tunpouedanmst 6e3 mpru3HAKOB 00CTPYKIIUM JTUKBOPHBIX ITyTei
(puc. 7)
Hydrocephalus without CSF obstruction (fig. 7)

Ilpumeunanue. 3decv u 6 maoa. 2, 3: AH — eudpouegpanus é3pocavix (adult hydrocephalus).
Note. Here and in table 2, 3: AH — adult hydrocephalus.

OtBepcTuss MoHpo
Foramen of Monroe

BOI[OI'[pOBOZ[ Mo3ra
Aqueduct of the brain

OtBepcTust Maxanau u JIromka
Foramen of Magendie and Lushka

LlucrepHBI 3aHE YepeITHOM SIMKU
Posterior cranial fossa cisterns

KoHBekcuTanbHble cybapaxHOUAA b-
HBIE TIPOCTPAHCTBA
Convexital subarachnoid spaces

OOCTPYKIIUSI OTCYTCTBYET (TOUHEE
MECTO €€ He OIpeAe/IeHO)
Absence of obstruction (this wasn’t found)
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Puc. 1. Tudpoueganus npu oonocmoporreii o6cmpykuyuu omeepcmus Moupo (AH1 D). Ha axcuanvhoii momoepamme 6 pexcume T2 onpedeasromes pacutu-
DpeHue npasozo 60K08020 HcenyO0ouKa, OUCAOKAUUS MENCHCeNYOOUKOBOI Nepe2opOOKU 81€60, KOHBEKCUMANbHbIE CYOAPAXHOUIANbHbIE RPOCMPAHCMEA He U3-
MeHenbl (a). [Ipu uccaedosanuu ¢ napamacHemMukom UcKa4eH o0semHblii npoyecc 6 ooaacmu omeepcmuii Monpo (6). Ha ¢hponmanvrom cpese 6 pexcume
T2 makouce eepughuyupyromes pacuupenue npagozo 60K08020 HceayoouKa, OUCIOKAUUS MeNCHCenyOOHK0B0I nepecopooKU 81e60, 4 MAKIce 3aKpbimoe
Membpanoil npasoe omseepcmue Mownpo (8). Bo epems sndockonuueckoii onepayuu 6b110 NOOMEEPHCOeHO Haauuue 3moii Memopamvl

Fig. 1. Hydrocephalus due to unilateral obstruction of the foramen of Monroe (AH1 D). Axial T2: enlargement of the right lateral ventricle, left dislocation of
the septum pellucidum, convexital subarachnoid spaces normal (a). No neoplastic lessions on the post-contrast magnetic resonance imaging (6). Coronal T2:
enlargement of the right lateral ventricle, left dislocation of septum pellucidum, membrane obstruction of the right foramen of Monroe (8). The presence of this
membrane was confirmed due to endoscopic surgery

Puc. 2. [udpoyegpanus npu buramepanvroii o6cmpyxyuu omeepcmuii Moupo (AH1). Pacuupenst 0b6a 60ko06bix sceaydouxa (a). Ha momoepamme Ha ypos-
He omeepcmuii Moupo He 0OHapyscerbl H08000pazosanus (Koaioudnsie Kucmot, onyxoau) (6). Pasmepot I11 scenydouxa Hopmanshoie (8). Cacummanvhas
momoepamma demorncmpupyem ynaoujerue kpoiuiu 111 xcenyoouxa, 1V ucenydouek HOpMAAbHbIX pazmepos, cyoapaxHoudanbHvle nPOCMpPancmea 3a0Heil
uepenHoil AMKU NPOXOOUMbL, He cOaBAeHbl, 000NPOB00 M0O32a NPOXOOUM U He pacuiupeH (2)

Fig. 2. Hydrocephalus due to bilateral obstruction of the foramens of Monroe (AH1). Both lateral ventricles are enlarged (a). No neoplastic lesions in the
Jforamens of Monroe (colloid cyst, tumor) (6). Normal size of the 3 ventricle (). Sagittal image is demonstrated are flattening of the roof of the 3 ventricle,
4" ventricle has normal size, subarachnoid spaces of the posterior cranial fossa are normal, aqueduct is free and not enlarged (2)

CybapaxHouganbHble mpocTpaHcTBa 3Y A oneHmBanmm
BU3YaJIbHO, HE TIOJIb3YSICh O0ObEKTUBHBIMM MMapaMeTPaMHU.
Onenka hopMHUpOBaIach Ha OCHOBAHUY ITPOCIICKBAHUS

HucriporropayonaasHbM pacimperueM CAIT (DESH)
HasbIBaM cuTyauuio ¢ kommpeccueit CAIl B 3amHUX OT-
Jejax MEXITOIYIIAPHON IIeId U OKOJIO 3aIHeil TpeTu

BEPXHETO CAarnTTaJIbHOTO CMHYCA B COUETAHUU C paCLIMpe-
HKeM OOKOBBIX 1ieJieii MO3ra U MHOIIa 00pO3/1 Ha KOHBEK-
CUTAJIbHOM MOBEPXHOCTHU OOJIBILKX MTOTYILIAPU MO3Ta.
Tpetuii XenyaoueK CUUTANICS PACIIMPEHHBIM P 3HAue-
Hym uHpekca 111 skenymouka >0,048; IV xxenmymodek cunrancs
pacImpeHHBIM HpH 3HaYeHNM nHIekca IV xkemymouka (FVWT)
>(),14 u/mm nepemHesamHero pasMepa (FVWAP) >11,91 mm.

CHTHAJIa JIUKBOpA II0 CPEIMHHO-CATUTTAILHBIM M300pa-
KEHUSIM, UX TIPOXOIMMOCTE OIpeAeIsuIach M0 HATUIUIO
apTedakra OT ITyJIbCalliM TUKBOPA.

DukcrupoBaay HAIMIKE TIEPUBEHTPUKYISIPHOTO CBE-
yeHnus B pexxnmax T2 /FLAIR, a Takke Hamudre n3MeHe-
HUIA CUTHAJIa B 3THX peXMMaX B ITOIKOPKOBBIX y3J1aX, O¢-
JIOM BelIlleCTBE TOJIOBHOTO MO3Ta.
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Puc. 3. Tudpouegparus npu cmenose 6odonposoda mozea (BM) (AH2a): a — axcuanrvras momoepamma 6 pexcume T2 demoncmpupyem pacuiuperue 60K08bix
JHceny0ouK08 npu uemiKol pasHOMEPHOL GbIPANCEHHOCIU KOHBEKCUMANbHBIX CYOAPAXHOUOANbHBIX NPOCMPAHCME; 6 — casummanvias momoepamma ¢ T2
co3daem n0dxcHoe gnewamaenue o npoxooumocmu BM, npu smom konmypoer 111 scenyoouia cenasicennl; 6 — casummanbiblii Cpe3 @ pejcume yucmepHoepagpuu
sepuhuyuposan memopany 6 Kaydanvhuix omoesax BM; e — munuunas kapmuna oocmpyxuyuu BM: pacuupenue 6okosvix u 111 xceaydouxos, npoceem BM
3aKpbIm MeMOPAHOIL 8 KayO0aabHbiX OMOeAax, pocmpanbHbie 0Moeabl pacuupetsl, NPeMamuiIapuas memopana umeem BM, mundaruns mossceuia npoaa-
Oupyrom @ 6oavuL0e 3aMbLAOUHOe Omeepcmue, cyoapaxHoudanIbHvlie NPOCMPAHCMEa 3a0Hell YepenHol AMKU cOaeaeHbl; 0 — POHMANbHYLIL Cpe3 6 pedcume
T2: pacuupenvt 6okosvie u 111 xceayoouxu, KoMnpumuposanv KOHEEKCUmMAlbHble CyOapaxHoudanvHvle npocmpancmea; e — eapuanm cmernosza BM ¢ 6onee
BbIPACEHHBIM PACUIUPEHUEM e20 POCIPANbHBIX 0MOeN08, HeM HA UB00PANCEHU «2»; JC — CAeUMmAnbHblil cpes 6 pexcume T2, npedcmasasiiowuii Kapmury
danexo 3auedueco cmenoza BM: pesko pacuwupen éeco BM, 3a uckaiouenuem yuacmka cyzucenus eeo Haubosee Kayo0aabho2o omoeaa; 3 — cmeno3 BM
6 pe3yavmame YmoAujeHUsl 4emeepoXoAMHOU NAACMUNKU, cueHan om Hee 6 pexcume T2 uzounmencusen mo3ey, 4mo 00bI4HO HO360A5eM UCKAIOUUMb 2AUOMY

Fig. 3. Hydrocephalus due to aqueduct stenosis (AH2a): a — axial T2: enlargement of the both lateral ventricles and normal convexital subarachnoid spaces;
0 — sagittal T2 is making a false impression about patency of aqueduct, frame of the 3 ventricle is smoothed; ¢ — sagittal FIESTA is verified a membrane of
caudal part of the aqueduct; e — typical picture of the obstruction of the aqueduct of brain: lateral ventricles and 3 ventricle are enlarged, the lumen of the
aqueduct is blocked by the membrane, rostral part of the aqueduct is enlarged, premamillary membrane has a ventral position, herniation of tonsillas,
compression of the posterior cranial fossa subarachnoid spaces; 0 — frontal T2 scan: lateral ventricles and 3 ventricle are enlarged, compression of convexital
subarachnoid spaces; e — variant of the aqueduct stenosis with more rostral expansion than on figure “2”; uc — sagittal T2 is presented far advanced aqueduct
stenosis: whole aqueduct is extremely enlarged as a result of caudal membranous obstruction; 3 — aqueduct stenosis as a result of thickening of the quadrigeminal
plate, T2 signal from this and from the brain are the same, which is making a possible to exclude glioma

Puc. 4. Tudpouyeghanus npu o6cmpyxyuu evixo0usix omeepcmuii 1V xucenyoouxa (AH2b): a, 6 — pacwuperue 6okoswvix u I11 xcenydouxos mosea, Kongekcu-
manvHovle CyoapaxHouOanbHvle NPOCMPAHCMEA GbIPANCEHb! CAA00, KOMAPUMUPOBAHDL, 8 — paciuuperue 1V yceaydouka, cybapaxroudanshbie npocmpancmea
3a0Hell YepenHol AMKU KOMAPUMUPOBAHDL; 2 — CASUMMANbHAS MOMOPAMMA OEMOHCMPUpYem 8000np0800 MO32a NPEMAMUNSPHOL MEMOPAHbL, acuiupeHue
npoceema 6000npo8oda mo3ea, NPoAAdUPOBAHUE MUHOAAUH MO3XCEUKA 8 DOAbULOE 3AMbLAOYHOE OmEepcmue

Fig. 4. Hydrocephalus due to obstruction of the outlets of the 4" ventricle (AH2b): a, 6 — enlargement of the both lateral and 3 ventricles, convexital
subarachnoid spaces of the posterior cranial fossa are compressed; ¢ — enlargement of the 4" ventricle, convexital subarachnoid spaces of the posterior cranial
fossa are compressed; ¢ — sagittal image: ventral dislocation of the premamillary membrane, enlargement of the aqueduct, tonsillas herniation
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Puc. 5. Tudpouepanrus npu obcmpyxyuu yucmept 3aoueii uepennoii amxu (AH3). Pacwupensi 6okosuie u I11 ycenydouku (a—e), usmeneHue cueHanra nepu-
B8eHMPUKYAAPHO omcymcemayem (a, 6), KOHgeKCUmMAaabHble CyOapaxHoudarbHble nPOCMPaAncmea npociexcusaiomes (a, 8, e). CazummanvHole MOMOPAMMbL
JeMOHCMPUPYIOM NPOXOOUMOCHb AUKBOPHBIX NYMell Ha YPo8He 8000npoeoda Mo3ea u Ha evixode uz IV uceaydouka (2, d). KayoansHbie omoenst 6000npoo-
da Mo32a pacuupersl cutbHee pocmpanbHbix (2, 0). CybapaxHoudanbHvle npocmpancmea 3a0Hell YepenHoll AMKU He U3MeHeHbl uau pacuiupenst (0). B pexcu-
Me yucmepHozpaguu mexcoy 6eHMpanbHOU NOBEPXHOCHIbIO CIMB0AA MO32A U CKAMOM BU3YAAUZUPYEMCS OONOAHUMeAbHAS MemOpaHa (YKkasano cmpenkoii) (0),
001bUASL 3aMBIAOYHAS YUCMEPHA Y8eAUYeHA. Y204 MO304UCMO020 meaa Ha YposHe 3adHell chaiiku ocmpulii (e)

Fig. 5. Hydrocephalus due to obstruction of the posterior cranial fossa cisterns (AH3). Lateral ventricles and 3 ventricle are enlarged (a—e), periventricular
changing of the signal is absent (a, 6), convexital subarachnoid spaces are normal (a, 8, e). Sagittal scans are demonstrated, that aqueduct and 4" ventricle
outlets are free (2, d). Caudal part of the aqueduct is more expanded than rostral (e, d). Subarachnoid spaces of the posterior cranial fossa are not changed or
enlarged (0). Additional membrane between ventral surface of the pons and clivus is visualized on the cisternography scan (arrowed) (0), cisterna magna
is enlarged. Corpus collosum corner is sharp (e)

Puc. 6. [udpoyepanus c ducnponopyuoHanrsHvim pacuupenuem cyoapaxmoudansiovix npocmparcme (AH4). Pacuupenst 6okoguie u 111 sceayoouxu (a, 2).
Paszmepor 1V scenydouka 6ausku k Hopmanvhuim (8). Tlonosicenue npemamuiisipHoll MemMopaHsl HOpmMasHoe, 6000npo6o0 Mo32a U 6vixo0sl uz 1V xuceayoouia
npoxoouMbL, 0 Hem ceudemenvcmeayem apmeaKkm Ha casummanvHom cpese 6 pesicume T2 (8). Koponapnuiii cpe3 6 pexcume T2 demoncmpupyem 3nauumens-
Hoe pacuupenue 60K08bIX Wjeaeil Mo3ed, npu IMom cyOapaxHOUOAbHbie NPOCMPAHCIBA 8 MENUCHOAYUAPHOU WeaU U 8 OKPECIHOCX 8ePXHe20 Caeummans-
HO020 cuHyca KOMRpUMUpogansl. Bokpye jceny0oukos, 6 noOKopKogviX y31ax U cmeoie MHoeouucaentvle ovaeu nogoiuenus T2- u FLAIR-cuenana (a, 0, )
Fig. 6. Hydrocephalus with DESH-symptom (AH4). Lateral ventricles and 3 ventricle are enlarged (a, 2). Sizes of the 4" ventricle close to normal (s).
Premamillary membrane has a normal position, aqueduct and 4" ventricle outlets are free, that’s confirmed by the “flow void” on the T2 scan (8). Frontal T2
shows a significant expansion of the lateral fissures, while subarachnoid spaces of the parasaggital and interhemispheric regions are compressed. Hyperintensive
periventricular, subcortical and brain stem signal T2 and FLAIR (a, 6, 2)
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Puc. 7. Tudpoyeghanus 6e3 onpedenennvix npusnakos oocmpyxuyuu (AHS). H3o6paxcenus demoncmpupyom eemepoceHHoCmb epynnsl hayuenmos ¢ AHS.
Y nayuenmoe ecmpeuaemcs pacwupenue 6oxosvix (a), 111 (6, &) u IV (6) aceaydoukos. KongexcumanvHoie cyoapaxHoudatbHole RPOCMPAHcmea Mo2ym
Obimbd KOMIPUMUPOBAHDBL (8) UAU NPOCAEHCUBAMBCA (€), AUb0 Obimb HePaGHOMEPHO pacuiupeHnbimu (e, ). [Ipemamunnspras membpana Haxooumcs: 8 Hop-
ManvHom noaoxceruu (0, d). Cybapaxnoudanbhvle NPOCMPAHCMEA 3a0Hel HePenHol SMKU 8bipadiceHbl 00bIHO. Apmedakm om nyascayuu AuKeopa 6 6000-
nposode mosea npucymcmeyem (0). boavwas 3ameinounas yucmepra evipaxcerna 00viuHo (0). Heckoabko cummempuuHsix 04ae08 nogulileHUs CUSHANA
6 pexcumax T2/ FLAIR 6okpye ycenydouxos,  Kope u enyOuHHbX omdeaax oboux noaywapui (a, 6, 2)

Fig. 7. Hydrocephalus without verified obstruction (AH5). Scans show a variable of the group of patients AHS. The next signs may be observed at different
patients: enlargement of the lateral both (a), 3" (6, ¢) and 4™ (6) ventricles. Convexital subarachnoid spaces may be compressed (8) or normal (e), or unevenly
expanded (e, ¢). Premamillary membrane has a normal position (6, d). Subarachnoid spaces of the posterior cranial fossa are usual. “Flow void” in the aqueduct
(0). Cisterna magna is usual (0). Several foci of hyperintensive signal in T2/FLAIR around ventricles, in the cortex, in the deep white mater of the hemispheres

(a, 8,2

Pa3mepn! Typelnkoro cemia cYuTad YBETUISHHBIMU
MpU 3HAYEHUU TTepeaHe3aaHETo pa3Mepa >15 MM, a BbICO-
THI >13 MM.

BononpoBoa Mo3ra cauTan HOpMaTbHBIM TTPU OTCYT-
CTBUU y NMauyeHTa paciupenus 11 xeaynouka v HaTMuIuu
apredakra OT IyJIbcalluy JIUKBOPA B HeM. Boinesnsiiu cre-
JyIoII1e BapUaHThbl COCTOSTHUSI BM: 1IMpoKuii pocTpajibHO
(TIpy pacuIMpeHue MepeIHUX OTAEIOB); IMUPOKUN Kay-
JTAJTBHO (TIPY pacIIMPEHNN TUCTATBHBIX OTAETOB); PACIIIN-
peH Becb BM; creHo3 BM (codetaHue TpUBEHTPUKYIISIP-
HOU ruaporedannu, Haauuue apredakTa OT MyabCalluu
JukBopa mo BM u runepnynscauus auksopa B BM no
DOK-MPT).

Pa3mMepsbl 60JbIION 3aTBUIOYHON HUCTEPHBI OLICHUBA-
J cyobekTuBHO. [IpHMMaTM BO BHUMaHUE 3aTIOJIHEHUE
€e MUHAAIMHAMM MO3Xe4Ka, MPOCIeXUBAaHNE CUTHAIA
OT JIMKBOPA U OT €T0 MYJIbCALINH.

ITpoxoguMocTs rctepH ocHOoBaHMs 3Y 4 BmoIbs BeH-
TPaJIbHO MOBEPXHOCTHU CTBOJIA MO3Ta OLIEHMWBAJIM 110 Ha-
JIMIuIo apTedakTa OT IyJIbcalliy JIMKBOpa B pexkume T2.
B pexxume FIESTA (CISS) ¢pukcupoBanu Haanave g0mos-
HUTEIBLHBIX MEMOpaH B IpocBeTte nucTepH 3YS.

MuHaaTMHBI MO3XEUKa TPU3HABAINA TUCTOMTMPOBAH-
HBIMM B CJlydyae OMylleHUs UX Kpast Huxke TuHurd Mc Ray.

J171s1 BeIsSIBIIEHMST Hanbosiee crieliUIHbBIX TPU3HAKOB
KaxXIoi m3 rpym no kinaccudpukaunu Blitz mpoBomumn
CpaBHEHME MAHHBIX MALMEHTOB MCCJIEMNYyeMOU TPYIIITbI
C JAaHHBIMU OCTAJTLHBIX MTALIMEHTOB. [|Jis cpaBHEHWs BCTpe-
YaeMOCTH Ka4eCTBEHHBIX MPU3HAKOB UCTIONb30BAIN TOU-
HbIi kKpuTepuit Ouinepa (IBycTOpOHHUIA BapuaHT). Jls
CpaBHEHUSI TPYMI MO KOJTMYECTBEHHBIM TTapaMeTpaM rc-
MOJIb30BaIM Kputepuiit ManHa—YUTHU (OBYCTOPOHHUIA
BapMaHT). 32 yPOBEHb CTATUCTUICCKON 3HAYMMOCTH TIPH-
Hsun 3HaueHue p <0,05. Pe3ysraTel ipecTaBieHb! B BUIE
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Tabmmua 2. JanHsie 0 603pacme nayueHmos u pacnpeodenerie no NOAYy npu pasiudHslx opmax uouonamu4ecKkoll euopoueharu 83pocasix

Table 2. Age and sex difference between different types of idiopathic hydrocephalus of adults

Tapamerp O6mas rpynna AH1 AH2a AH2b AH3 AH4 AH5
Bospac, et 50 + 18,2 0+124 424167 47+165 462+18,1 68463 63118
i (18-85) Q3-67)  (18=71)  (26-74) (18-79) (55-85) (29-77)
Ion, %:

Sex, %:
XEHIIUHBL 54,1 61,5 49,5 61,1 61,5 48,1 59,3
woman
My KUHHEL 45,9 38,4 50,5 38,9 38,5 51,9 40,7

man

MeIWaH, CPeIHUX 3HAYCHUI, CTAHIAPTHBIX OTKJIIOHCHUIA,
MWHHMMAJIbHBIX 1 MAKCUMAaJIbHBIX 3HAYCHUIA.

PE3VJIBI'ATHI

Cpemu Bcex hopM MTI'B Hanbosee yacTo Ob1a 3aprK-
cupoBanHa AH2a. [1pu aHanu3e Bo3pacTHOro MapameTpa
YCTaHOBJICHO, YTO (hOPMBI MHTPABEHTPUKYJISIPHOI 00-
crpykunu (AH1, AH2a, AH2b), a TakKe dKCTpaBEeHTPH-
KyJIsipHasg nuctepHast ooctpykuust (AH3) mocroBepHO
Yale IMarHOCTUPYIOTCS Y MOJIOABIX TatmeHToB (p <0,05).
CpeaHuii Bo3pacT B 9THX rpyimnax coctaBmi <60 nert. [i-
npouedamuio ¢ cumnromom DESH (AH4) noctoBepHO
MOXHO CUMTaTh TUApoledaaIreil MOXMIbIX JIIOAeH, mo-
CKOJIbKY CPEIHMI BO3paCT MallMeHTOB cocTaBui 68 + 6,3
(55—85) roma. B ciryuasix rugpouedanmm AHS He yctaHOB-
JICHO TOCTOBEPHOI CBSI3M C BO3pACTOM ITAllMEHTOB, OHA
OIMHAKOBO YaCTO BCTPEYACTCSI BO BCEX BO3PACTHBIX IPYTI-
max (p >0,05)

B reHmepHOM COOTHOIIICHNH YCTAHOBJICHO SIBHOE TIPE-
oOJlajaHne XeHIIWH B ciydyasx rugpouedanun AH1
(61,5 %) n AH3 (61,5 %). B ocTabHbIX ClTy4asix COOTHO-
IIeHUe OBLIO MPUMEPHO OMMHAKOBBIM.

JlarHBIe 0 BO3pacTe M paclipefesieHre 10 IOy IIpU
pasmuHbIX popmax UT'B oTpaxkeHs! B Tab. 2.

BokoBbIe Xemymouku ObUIM pacIivpeHsl ¥ Bcex 290
(100 %) nmarmeHTOB.

IMompoOHBIE TaHHBIE O Pa3IMYHBIX HEHPOPEHTICHO-
JIOTUYECKUX MapaMeTpax ajs1 Kaxaon ¢opmbl MT'B oTpa-
>XEHBI B Ta0JI. 3.

3nauenus naaekcoB Evans, FOHR, FHR 1 BCR 651~
1 Gosiee BBICOKMMHU y manuenToB ¢ AH3 — 0,37 £ 0,06
(0,29-0,64), 0,52 £ 0,06 (0,4—0,74), 0,46 = 0,07 (0,34—0,73),
0,29 + 0,05 (0,17—0,48) COOTBETCTBEHHO, HO JOCTOBEP-
HBIM OKazaJicst Tojibko napametrp FOHR (p = 0,031).

Pacuvpenue ToJbKo OQHOTO U 0601X OOKOBBIX XKe-
JIyIOYKOB JOCTOBEPHO CBsI3aHO ¢ Tmaponedanueitr AHI,
TaK ke KaK U TUCTOKAINS MEXKETYIOYKOBOI IIeperopo/-
Ku 1 ytomenue kpoim 111 sxemymouka (p <0,001). @op-
Mbl tugpouedanun AH2a, AH4 n AHS5 xapakrepusoBa-
JMch pacimpeHreM 00KoBbIX 1 111 Xerymoukos, a popmbl
AH2b, AH3 n y yactu naumentoB AH4 n AHS Bkmouann
u pacimpenue 1V xenygouka.

OrtcyTtcTBHEe apTeaKTa OT MyIbCalliy JTUKBopa o BM
nmoctoBepHO (p <0,001) xapaKTepHO TOJIBKO IIJIST MAllHEeH-
ToB ¢ AH2a (99,1 %). UckioueHue coctaBui 1 maieHT
C HETTOJTHBIM cTeHO30M BM, e apredakT ObLT coXpaHeH,
Ho ipu @K-MPT 0Obutn BBIIBIIEHBI MPU3HAKKU CTEHO3a
npocseta BM.

Tunbr o6cTpykuuu BM He nmenu 3HauyeHUs i1 OTl-
penesieHUs] TAKTUKU XUPYPTUYECKOTO JICUYCHUS, B CBSI3U
C YeM YacTOTa KaXIOro U3 HUX He OLICHUBAIACh.

Hannune meMmOpaHbl Ha Beixode u3 IV Xxemymouka
¥ OTCYTCTBHE apTedakTa OT MyIbCallii JIMKBOPA B 3TOMU
30HE OBLTA XapaKTePHBI UCKITIOUYNTEIBLHO TSI TTAIIMEHTOB
¢ AH2b (p <0,001). ¥ maumeHTOB ¢ ApyruMu hopMaMu
WNI'B nanHble mpu3HaKy HE HAOIIOJAIUCH.

Bentpanbnasg npucinokanus [TMM Oblna 3aduKcUpo-
BaHa y 174 (60 %) mauueHTOB U3 OOILLE IPYIIIbl. DTOT
MpU3HaK ObLT XapakTepeH 1ist naureHToB ¢ AH2a (85 %),
AH2b (100 %) u AH3 (87,7 %). CreneHp ee npojiabupo-
BaHMS HUKAaK He TPpagrpoBajiach, IOCKOJIbKY 3TO HE UMe-
JIO 3HAYCHUS TS OTIPEIEICHHST TAKTUKY JICUCHUS.

Kousekcutanbubie CAIl ObITM KOMIIPUMHUPOBAHBI
y 118 (40,7 %) mauueHnToB. HanGombIast yactora 3T0TO
CUMITTOMA OTMeYeHa y naieHToB ¢ AH2b (72,3 %) u AH2a
(69,9 %), 1 OH He BcTpevasicst BoBce y nmauueHToB ¢ AH4.

Cumnrom DESH 6b11 moctoBepHo cBsi3aH ¢ AH4 —
«ruppouedanueit noxwibix» (p <0,001). Y manueHTOB
crapire 60 ner DESH Ttakxe ormedanocs npu AH2a
0,9 %).

Tpetwit xkemyaodek ObLT pacIIMPEeH Y BCeX MAIleHTOB,
3a uckiroueHueM rpynnsl AH1. bosnee mmpokum oH ObLI
y nmauureHToB ¢ AH2b (p = 0,006) u AH3 (p <0,001).

Pacmmpenne IV xenynouka (FVWT u FVWAP) Ha-
omomanock y nanueHnTos ¢ AH2b (94,4 %), AH3 (89,2 %),
a takxe y vactu nauueHtoB ¢ AH4 (5,5 %) u AHS
(29,6 %). Y naunento ¢ AH1 IV xenynodek ObL1 Bcerna
HOpMaJibHBIX pa3dMepoB. Pacimpenue IV xenynouka Obi-
JI0 mocToBepHO cBsa3aHo ¢ AH2b 1 AH3 (p <0,05).

CybapaxHouganbHble TTpocTpaHcTBa 3YS 6butM pac-
mupeHsl y maureHToB ¢ AH3 (69,2 %) u AH4 (51,9 %)
3HAYNUTEJBHO Yallle, 9eM B IPYTHUX Clydasx. Y MallMeHTOB
¢ AH2b, Hao60poT, 0OTMEYaNach TEHASHIVS K KOMITPECCUM
3TUX JIMKBOPHBIX NpocTpaHcTB (72,2 %) (p = 0,039).
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Hammame nepmnBeHTPUKYISIPHOTO CBEYEHUS B PEXKM-
max T2/FLAIR, a Takxke MI3MEHEHU CUTHAJIA B 9TUX pe-
KMMaX B TIOOTKOPKOBBIX y371aX, OeJIOM BEIIIeCTBE TOJIOBHOTO
MoO3ra BcTpedastoch noctoepHo varie (p <0,001, p = 0,004)
y nauueHToB ¢ AH4 (96,3 u 87 % COOTBETCTBEHHO), a TaK-
Xe TIpU OIpyTHUX (popMax MHTPABESHTPUKYIISIPHOM 00CTPYK-
TUBHOM ruapouedaniny y nauueHToB cTapiie 60 JeT.

VYBenuueHne pa3MepoB TyPELIKOTO ceia Jale OTMe-
yajioch y nmauueHToB ¢ AH2a u AH2b (33,6 u 33,3 % co-
OTBETCTBEHHO), HECKOJIbKO pexe mpu AH3 (21,5 %).
B ocTtanpHBIX IpymnITax 3TOT MpH3HAK OBLI MUHUMAIBHO
BBIpakKeH WJIA OTCYTCTBOBAJL.

BomomnpoBom Mo3ra ObLT IITMPOKUM TOJIEKO POCTPAIBHO
HUCKITIOUNTENbHO Y anueHToB ¢ AH2a (94,7 %, p <0,001).
OTmenbHO pacIIMpeHNe TOJBKO KayTaJbHBIX OTaeI0B BM
6b110 o0HapyxeHo npu AH3 (73,8 %) u AH2b (11,2 %).
Pacmmpenue Bcero BM moctoBepHO uaiiie Hab/1101a10Ch
npu AH2b (77,8 %, p = 0,002), a TakXe BCTpe4anoch
npu AH3 (20 %) u AHS5 (3,7 %). CteHo3 BM ¢ coxpa-
HEHHEM €T0 IPOXOIUMOCTH OBLI 3a(UKCHUPOBAH TOJIBKO
B 1 cayyae.

Paszmepsl 60JIbI1I0M 3aTHUIOYHOM LIMCTEPHBI ObLIIN YBeE-
JIMYEHHI y BceX nareHToB ¢ AH3, 4To OBUTO JOCTOBEPHBIM
npu3HakoMm 3toit hopmer (90,8 %, p <0,001).

ITpoxogumocTs nuctepH ocHoBaHust 344 Obina co-
XpaHHa BO BCeX CIIydasix, 3a MckimoueHneM AH3, npu ko-
topoii B 100 % ciyyaeB oHa OTCYTCTBOBaja. Y 4acTu Ia-
mueHToB ¢ AH2b 1 AH2a BBuIy BhIpaXkeHHOTO TpageHTa
TIaBJICHNSI OLICHUTD MPOXOANMOCTD IIUCTEPH OBLIO 3aTPY/I-
HUTENBbHO. JomoTHNTEIbHBIE MeMOpaHBl B IIUCTEPHAX
3441 66Ut 06HapYKEeHbBI UCKITIOYMTENLHO B cirydasx AH3,
YTO OBUTO TTaTOrHOMOHMYHO (p <0,001).

OrnymeHre MUHIATMH MO3KedKa B OOJTBIIIOE 3aThIII0U-
HOe OTBepcTHe Habonanoch y nauuentos ¢ AH1 (16,7 %),
AH2a (9,7 %) u AH2b (38,8 %). I1pu npyrux ¢opmax
WI'B nucnokanyy MUHIAIAH MO3XedKa He ITPOUCXOAMIIO.

OBCYXIEHHUE

DTHOMOTHYECKUIA (PAKTOP ABISICTCS OMHUM U3 OCHOB-
HBIX B KJIacCM(pUKauu ruapornedanni, OH onpeaesseT
1IeJIeCO00PA3HOCTh TIPOBEACHMS SHIOCKOITMYECKOM OTIe-
parum 1o KOPPEKIINI TNKBOPOAMHAMUICSCKIX HAPYIIICHHUIA.
IMocTrHMeKIMOHHAS, TTOCTIEeMOpparnJeckasi, IoCTTpaB-
MaTHUJecKasl U B psifie ClTy9aeB BPOKIeHHAs THApoIiehaInn
HEMUHYEMO COTIPSDKEHBI ¢ HapyIIeHNEM pe30pOIINHT JINK-
BOpa, TIO3TOMY SHIOCKOITMIECKOE BMEIIaTeIbCTBO MaJIO-
3¢ (PEeKTUBHO 1 HE UMEET CMBICIa He3aBUCUMO OT HAJTIHST
BHYTPIZKETYIOYKOBOI 0OCTpYKIIMHU. ENMHCTBEHHBIN Ba-
PUAHT JICUCHUS IS TaKWX MMAllMeHTOB — JIMKBOPOIITYH-
THPYIOIIAs oIlepalysl. DTHOJOTHS THAPOIIedaTi MOXeT
OBITH YCTaHOBJICHA ITyTEM MOIPOOHOro cbopa aHaMHe3a
y IMaIyeHTa M ero ommkaiiiero okpyxXeHus. I1ammeHTs
C OITyXOJISIMU, BbI3bIBalOIIMMM 00cTpyKuuio BM u He non-
JIEXAIIUMU YIAJCHUIO IO PA3IMYHBIM ITPUYUHAM, STBIISI-
IOTCSl XOPOIIMMHU KaHAWIATaMU IJIs SHAOCKOMUYECKON
TPUBEHTPUKYIOCTOMUM.
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[Tpu namonaTuyeckoit Tuapoledatn 00OHapyKeHHE
MecTa OOCTPYKIIMY JIUKBOPOIIPOBOISIINX MyTeit, ompee-
JICHHE BO3MOXHOCTH IPUMEHECHMS dHIOCKOIMICCKOMN
WJIM JIMKBOPOIITYHTUPYIOIIEH OIlepariy jeXaT B OCHOBE
Ka4yeCTBEHHOTIO JIEYEHU TALlUEHTOB, COKPALLIEHUS 4aCcTO-
THI OCJIOKHEHHI B paHHEM U OTHAJICHHOM ITOCJICOTIePALIH -
OHHOM TIEPHO/IaX.

ITonpobHOe 3HaHWE aHATOMUHU JIMKBOPOCOIEPXKAIIIIX
TIPOCTPAHCTB, ITOCIIeAOBATEIHBHOCTHY IBIKEHIS JIMKBOPA B CO-
YeTaHWH C COBpPeMEHHBIMI BO3MOXHOCTSIMA M PT mosBossier
JIOCTaTOYHO TOYHO BEPU(UIIMPOBATH YPOBEHDh OOCTPYKILIMH
JIMKBOPHBIX ITyTeH y OOJBILIMHCTBA MTAlMeHTOB [6—11].

IIpencraBnenHast KiaccuUKausl CPaBHUTEIHLHO
IIpocTa, JIOTMYHAa M BKJo4aeT Bech cnektp MI'B. Ona
yIoOHa ISl HepOXHpypra, ITOCKOJIBKY MO3BOJISIET PaIlio-
HaJIbHO IUIAHUPOBATh WHBA3WBHYIO IPEXUPYPTUUCCKYIO
MHUATHOCTHKY M ITOJCKA3bIBACT BEIOOP METOIA JICUCHMSI.

Camo Hammuue ruapouedannu B rpyrnmax AH1, AH2a,
AH2b, AH3 1 AH4 He BuI3bIBacT cOMHeHUit. Bnanes naH-
HBIMU HEMPOBU3yaTU3aLINI, MOKHO CKOHIICHTPHPOBATh-
csl Ha BO3MOXHOCTH 00OpaTUMOCTH MUMEIOIINXCS Y TMalli-
€HTa CUMIITOMOB, BEPOSITHOCTH JATbHEHIIETO YXYIIICHUST
COCTOSTHUSI B COIIOCTABJICHUM C PUCKOM XMPYPTUUECKOTO
neueHus. B rpynne AHS B cuily OTCYTCTBUS TOCTOBEPHBIX
JAaHHBIX O HAJIMYUH TIPETSATCTBUI IBUKECHUIO JIMKBOpA
Hajnuune Tunporedaind HEOYeBUIHO, M HEOOXOIMMO
MpoBOAUTH MU hepeHIINATBHYIO TUAaTHOCTUKY C 3a00J1e-
BaHUSIMH, COIIPOBOXIAIOIINMUCS YMEHbBIIICHIEM 00beMa
BeIlleCTBa TOJIOBHOTO MO3Ta 10 IIPUIMHAM, He CBSI3aHHBIM
C IMKBOPOIUPKYIISIITNCH.

YpoBeHb OOCTPYKLIMU JIUKBOPHBIX MYTEU BAMSIET HA
TEMITBI TIpoTrpeccruy ruapoliedanu [S], 1 3T0 BITOIHE 00b-
sscHUMO. [Ipy MHTPaBEHTPUKYIISIPHOM OOCTPYKIINH BO3-
MOXXHA JIUIITb TPAHCAIIEHANMApHAsI Pe30pOInsI JUKBOpa
[16]. TIpm oGCTpyKLIMK Ha ypOBHE 0a3ajabHBIX LUCTEPH
OKa3bIBACTCS BO3MOXHOI pe3opOIus B InMdaTHIecKue
IIyTH TI0 X0y KOPEIIKOB CITMHHOMO3TOBBIX HEPBOB, OCO-
OCHHO B ITOJIOXKEHUM CTOSI, KOTJa JUKBOPHOE IABIICHUE
B cnuHanbHBIX CAIl makcumanbHO. [Ipu ob6cTpyKImm
TOJIBKO KOHBeKcUTAIbHBIX CAIl B momosHeHNEe K 3TOMY
MIPOMCXOINT Pe30pOIINs TMKBOPA B KpaHUAIBHBIE TMMDa-
TUYECKHE ITyTH Yepe3 CUTOBUIHYIO ITIACTUHKY. A TP TIOJI-
HocThIO TpoxoanMbIX CAIT mocTymHa pe3opOLms B MHTEP-
CTUIMAJIbHBIC IIPOCTPAHCTBA TOJIOBHOTO MO3Ta, a TaKKe
B BEHO3HBIC CUHYCHI Yepe3 apaxHOMTAIbHBIC TPaHYIISIINN
u BopcuHsI [17]. Ucxonst u3 BeIllIeCKa3aHHOTO, MBI 0OJIa-
raeM, 4To o0cyxkmaemast KjlacCu(UKaIs 1aeT OCHOBAHMS
B3BEIIIEHHO ITOIXOINTH K OLIEHKE pHCKa IIPOTPECCUpOBa-
HUST CUMITTOMOB TIPY Pa3INIHBIX (hopMax THIporedaInm,
YTO BJIMSIET HA BHIOOP TTOKA3aHUI K OTICpaIliH.

Hns1 yTouHeHMST TTOKa3aHUM K JISYCHUIO Tuapoieda-
JIMW HEPEAKO UCIOJb3YIOT MPOObI ¢ BaKyallMel JMKBOpa
[18, 19]. IIpm MHTPaBEeHTPUKYISAPHON OOCTPYKTUBHOM
ruapouedannu (AH1, AH2a, AH2b) onn paktnaecku
MIPOTHBOIIOKA3aHbI. B OCTaIbHBIX CITydasix MX BBHITIOTHEHE
BO3MOXKHO I10 TIOKa3aHUSIM.
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IIpeobnaganrve MHTPaBEHTPUKYJISIPHBIX (popM 00-
CTPYKIINY ¥ IUCTePHAITBHON OOCTPYKIIMH B HAIlIeM MaTe-
prajie MOXHO OOBSICHUTH HE TTOBCEMECTHOM JOCTYITHO-
CTBIO SHIOCKOIMYECKOT0 000pynoBaHus. B To ke Bpems
BO3MOXKHOCTB ITPOBEACHUS TMKBOPOITYHTUPYIOIINX OIIe-
paLuii ropaszno 6osee noctynHa. B ¢Bs3u ¢ 9TUM mauueH-
TOB HAIIPABJISUIM HAa KOHCYJIbTalnio B LIeHTp Helipoxu-
PYPTHUM.

IIporokon MPT-o6cnenoBanust mpu UI'B, koTopsrit
MBI CUMTAEM ONITUMAJIBHBIM B YCIIOBHSIX HAIlICH KIIMHUKH,
MIpeACTaBJIcH B Ta0I. 4.

Taomuua 4. O6s3amensrbie cocmasasrOuue NPOMOKOAA MACHUMHO-PE30~
HarcHoil momoepaguu (MPT) y e3pocavix ¢ uduonamuueckoii euopovega-
aueil

Table 4. Mandatory magnetic resonance imaging (MRT) components in
cases of idiopathic hydrocephalus of adults

Cpe3 n300paKkeHuii, KOMMEHTA~

Pexum MPT pHH

AKCI/IaJlebIC, CaruTTtajibHbI€
T2 1 KOPOHapHBIE
Axial, sagittal and coronal

CarurrajabHble
1/WTA KOPOHAapHBIS
Sagittal and/or coronal

T2, 9yyBCTBUTENIbHBIM
K TOKY JINKBOpa
T2 sensitive to CSF pulsing

AKcUabHbIE

FLAIR Axial

MarHuTHO-pe30HaHCHas
uuctepHorpacdus (CISS,
FIESTA)

Magnetic resonance
cisternography (CISS,
FIESTA)

CarutrajabHble, KOpOHapHbIE
Sagittal, coronal

Kocoii akcuanbHblii cpe3
MEPIEHANKYJISIPHO BOAOIIPOBOLY
MO3ra, KOJINYECTBEHHOE UCCIIEe10-
BaHUeE NIapaMeTPOB IBUXEHUS
JINKBOPA B BOJOIPOBOIE MO3Ta
(HeoOXoaMMO, eClIM JaHHbIE,
YKa3bIBaIOIIKE Ha 0OCTPYKIIMIO

OnuuoHanbHO: (ha30BO-
KoHTpacTHast MPT
C KapaIuOCUHXPOHU-

3aLuen

Ll. . . e BOJOIIPOBOJAa MO3ra, COMHUTEJIb-
Optional: phase-contrast HbI)
MRI with

Oblique axial scan perpendicular to the
aqueduct, quantitative study of the
parameters of the CSF pulsing through
the aqueduct (necessary if obstruction
of the aqueduct is questionable)

cardiosynchronization

AkcuanbHble T2- u FLAIR-n300paxxeHnsT IBISIOTCS
CTaHIAPTOM 0030PHOTO MCCIICIOBAHUSI, TIO3BOJISIIOT OIle-
HUTb aHATOMUIO MO3Ta, XeaynoukoBoi cucrembl, CAII,
HaJIM4Ke TIEPUBEHTPUKYIIIPHOTO M3MEHEHMSI CUTHAIA OT
MO3Ta M IPYTUX U3MEHEHUI B TTApEHXNME MO3Ta U TIpe-
ITOJIOKUTHh BO3MOXHBIN YPOBEHb OOCTPYKIIMHU. BaxkHO
UMeTh M300paxeHuss T2 B pexXmMe, YyBCTBUTCIHHOM
K IBMKEHUIO JIMKBOpa [7], MO3BOJSIOLIEM ONpPEeaeInuThb
IMPOXOIUMOCTD JTUKBOPHBIX ITyTell B HanboJiee y3K1NX Me-
CTax JIMKBOPOIPOBOAsIIEl cucteMbl. [1pu nmomo3peHuun
Ha 0OCTPYKUMIO B 00J1aCT OTBepcTUii MOHpPO HeoOXxoaum-

MO BHITIOJTHEHUE (DPOHTAJIBHBIX CPE30B, BO BCEX OCTAJIb-
HBIX CITy4JasX CUMTAETCS 00sI3aTeJIbHBIM HAJIW4IMe CaruT-
TaJTBHBIX TOMOTpaMM. ApTedakT OT MyJIbCalli JIMKBOPA
(flow void) sIBIIsSIETCSI IOCTOBEPHBIM ITPU3HAKOM ITPOXOIN -
MOCTH JIMKBOPHBIX ITyTeil. I1pu rumpoliedanum HauTyd-
U aHATOMUIECKUI pexuM — MP-muctepHOoTpadms
(mocnepoBatenbHocTH CISS, 3d-CISS, FIESTA, couera-
OIIMe BEICOKMIT KOHTPACT JIMKBOPA W MSATKNX TKaHEH ¢ OT-
CyTCTBHEM apTe(aKTOB, 00YCIOBICHHBIX ABIKEHUEM JIH-
KBOpa, TO3BOJSIOT BU3YyaJIM3UPOBATh TOHYAWIINE
MeMOpaHbI B JIMKBOPHOI cucteMe — B BM, Ha BbIxoje
u3 IV xenynouka, B uucrepHax 344) [6, 8, 11, 20]. bonee
TOYHBIE JaHHbBIE O ABMXKeHUU IMKBopa B BM mator ®K-
MPT [20, 21] 1 coBpeMeHHBIE METOAVKIM MeUYEeHHSI CITMHOB
(time-SLIP) [21—23]. MBI cunTaeM BITOJTHE JOCTATOYHBIM
Hamnuue n3oopaxkeHuii T2 u MP-uncrepHorpadum B co-
OTBETCTBYIOIIMX IPOEKIINSIX IJIsI TOYHOM THMATrHOCTUKU
MecTa ooctpykumu, a DK-MPT pekoMmeHayeM MpUMEHSTh
IIpY IOJ03pEHUH Ha HETIOIHBIHM cTeHOo3 BM.

OCHOBHOI aKIIEHT B HEMPOBU3YAIM3alIMOHHOM T1ar-
Hoctuke MI'B crnenyer meiaTh Ha KOJIMYECTBE paCIIUpPEH-
HBIX XeJIyI0YKOB 1 BBISIBJICHUY TPAINCHTA TaBJICHIS MEXK-
Iy Pa3IMYHBIMU OTAEJIAMHU JIMKBOPHOM CHUCTEMBI MO3ra.
Ero o6Hapy:keHMe 1 BO3MOXKXHOCTD YCTPAHEHMS SIBJISTFOTCS
KJTIOYOM K BBIOOPY ONTUMAJIbHOM METOIUKHN XUPYpTrUde-
CKOTO JICUCHUS.

Tak, MexXCKeTyIouKOBasl TIEPEropoIKa SIBISICTCS aHa-
TOMHMYECKNM 00pa30BaHNEM, XOPOIIIO BU3yaTU3UPyeMBIM
npu MPT, u ee nuciokauus B Ty UM MHYIO CTOPOHY CBHU-
JIETSIBCTBYET O HAJIMYWUM IPageHTa JaBICHUS MEXIy 00-
KOBBIMH KeJTyTOYKaMH B pe3yJIbraTe 0OCTPYKIIMI Ha yPOBHE
otBepcTust MoHpo ¢ ogHo# ctopoHbl. Kpseia 111 xemny-
IoYKa, TIpelacTaBieHHas fela choroidea M MO30JMCTHIM
TEJIOM, TAaKXKe SIBJISIETCST XOPOIIIO BU3YATU3UPYEMOM CTPYK-
TypoOii, KOTOpass B HOpMe MMeEeT BIIOJTHE TUITNIHOE AYTO-
00pa3HOe TOJIOKEHME ¢ U3TUOOM BBepX. [1oHSITHE HOPMBI
MMO3UINH 3THX OPUEHTHUPOB YCIIOBHO, OHO HE MMEET IO -
KPEIUICHHBIX TOKa3aTeJIbHBIX ITM(MDPOBBIX 3HAYCHNI, OMTHAKO
VIUTOIIEHHNE 3TUX CTPYKTYP ¥ MHOTIA BEHTpaIbHAS MHBAT Y-
Hanwms B ripocBeT 111 xkemymouka B coueTaHNN ¢ pacIIipeHN -
eM 000X OOKOBBIX KEJTYITOYKOB CBUIETEILCTBYIOT O HAJIH-
4MU TpaguveHTa gapieHus Mexay Humu u 111 xemymoukom.
Dto camas peakas ¢popma UI'B, m ocodboe BHUMaHMeE clie-
IyeT yaensaTh nuddepeHINATbHON TMarHOCTUKE C 00beM-
HBIMI HOBOOOPa30BaHUSIMH 00JIACTH OTBepCcTUii MOHPO
(B mepByI0 04Yepenb, KOJUTOMTHOM KUCTOM).

Jucnokamusi [IMM B BeHTpaJlIbHOM HamnpaBIeHUN —
HanboJjiee U3BECTHBIN M pacIIpOCTPaHEHHBIN KPUTEPUIA
HaJIM4Ms TpaadeHTa NaBACHUS MEXY XKeTyA0UKOBOM Cr-
creMoit 1 uucrepHaMu ocHoBanust 3YSl. BenTpanpHas
nuciaokauus [IMM — npu3Hak, HageXXHO MpeacKa3biBa-
fo1mmit 3(p(eKTUBHOCTDh SHIOCKOITMIECKON TPUBEHTPUKY-
soctomur. OH JOCTOBEPHO YaCTO BCTPEUYACTCS TTPU TAKUX
dopmax UI'B, kak AH2a, AH2b u AH3, 1 He BcTpeuyaeTcs
npu AH1, AH4, AH5. CarutranbHble N300paskeHUS B PEXKU-
Me MP-1umcrepHorpaduy mo3BossTIoT MAECHTU(PULIMPOBATH



JIOTIOJTHUTEIbHBIE MEMOPaHbI MEXTY CKATOM M CTBOJIOM
MO3ra, CBUIETEICTBYIOIINE B IT0JIb3y AH3-Tunporneda-
JIVU.

Cumnrom DESH gaBnsercss cBoeoOpa3HBIM KOCBEH-
HbIM MapKepOM I'paieHTa JaBJEHUS MEXIY pa3IudHbIMU
otnenaMu KoHBekcuTanbHBIX CAIL. OH xopo1o omnpezae-
JISICTCS TI0 KOPOHAPHBIM ((bpOHTATBHBIM) Cpe3aM B peXKu-
Me T2 1 nocroBepHO cBHUIETENLCTBYET 0 AH4-runpoueda-
muu [12, 13].

Takue nmpu3Haku, Kak BelpaxkeHHOCTh CAIl pasznmmy-
HOW J0Kanu3auuu, 00JbIION 3aThIJIOUHON LUCTEPHBI,
M3MEHEHUI CUTHaJIa OT MO3TOBOM MapeHXUMbI, pPa3Mepbl
TYpPELIKOTO cejyia, IMCTONUS MUHAAIUH MO3XeuKa B 00J1b-
11I0€ 3aThJIOYHOE OTBEPCTUE, UHAEKCHI XKEJyI0UKOBOM
CUCTEMBI, YIOJl MO30JIMCTOTO Teja U KOMOMHALIUS DTUX
napamMeTpoB, SIBJISIIOTCS TOMOJHUTEIbHBIMA TaHHBIMU,
KOCBEHHO CBUIETEJILCTBYIOIIMMHU O TOU WJIM UHOU CTeTe-
HY KOMIMNEHCALMU BHYTPUUYEPEMHBIX OOBEMHBIX B3aMMO-
OTHOIIEHUN U IJUTEJbHOCTU 3a00Ji€eBaHUsI, KOTOPLIE
JOJKHBI TTIOAKPEIUISIThCSI aHAMHECTUYECKMMU JaHHBIMU
U JAaHHBIMUA 00BEKTHBHOTO OCMOTpA MaleHTOB.

C Hamrei TOYKM 3peHMsI, OCHOBHBIM CJIA0BIM MECTOM
MIpeaCTaBIeHHON KIacCU(UKALINU SIBJISIETCS TeTePOTeH-
HocTb rpyrisl AHS. Croma MoryT IoIacTs maueHTsI: 1) ¢ co-
obuaroieics: ruapouedanueid pa3audyHON MPUPOIbI;
2) AH3 B cTtamnm «KoMITeHCAallMW»; 3) 3HIIedaonaTneit
Pa3IMIHOTO TIPONCXOXICHNS; 4) HeiipomereHepaTUBHBIMU
3a0oseBaHUusIMU. HanexHble peHTIreHOJOTMYeCKUe Kpu-
TepUH, MO3BOJISIIOLIME Pa3InyaTh 3TU COCTOSIHUS MIPU py-
TUHHBIX MPT-uccnenoBaHusx, B HaCTOSIIIEE BPEMST HE
YCTaHOBJIEHBI.
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TOM 25 Volume 25

Russian Journal of Neurosurgery

Kaccudukanusa ruapouedanum o Blitz npuMmennma
npu UT'B. OHa mMo3BoJsET pallMOHAIBLHO TNIAHUPOBATh
IanpHEHIee odcaenoBaHme 1 aedeHne. CeromHs perreHne
00 MHBAa3MBHOI MTMaTHOCTUKE M XUPYPTUUECKOM JICUCHUHN
nauuveHToB ¢ UI'B He cnenyet npuHuMaTh 6€3 KaueCTBEH-
Hoit MPT. B npoTuBHOM cllyyae BejHUKa BEpPOSITHOCTb
OIIMOOK B MTMAarHOCTUKE, HEHYXKHBIX Y /VJIN OMIACHBIX X1~
PYPIUYECKUX MAaHUMYJISILMI, HEBEPHOTO BbIOOPA TAKTUKM
u MeTtona nedyeHust. [Ipotokon MPT-o6cnenoBaHust Kak
MWHUMYM JOJIKEH BKITIOUATh M300paXkeHUs B pexkume T2
B HEOOXOIMMBIX II0CKOCTSIX, B pexxume FLAIR — B akcu-
aJbHOM IIOCKOCTH, B pexume MP-umcrepHorpadpuu
(FIESTA/CISS) — B caruTTainbHOL /KOPOHAPHOI! ITOCKO-
CTAX (CM. TaoI. 4).

SAK/TFOYEHME

B pesymibrare ncciemoBaHUs U CTATUCTAYECKOTO aHA-
Jm3a faHHbIX M P-ToMorpamMm ObUIM MOJIydeHbI KaK 001111e
MIpU3HAKWU, BCTPEYAIOIIecs P BceX (popmax ruapolie-
(hanmu, Tak ¥ YaCTHBIC, XapaKTePU3YIOIINE KOHKPETHBIC
dopmer 3a6omeBanus. [IpencraBneHHasT KilacCH(UKAIIHS
MIPOCTa, JIOTUIHA ¥ 000CHOBaHA, OHA XOPOIIIO ITPUMEHNMA
B HEMPOXUPYPTUUECKOM 1 PEHTTCHOJIOTMIECKOM ITPaKTH-
Ke, TTO3BOJISICT PAllMOHAIBHO TIAaHMPOBATh TMAarHOCTHYC-
CKVe ¥ JIedeOHbIe MEPOTIPUSITHS y marneHToB. CoBpeMeH-
HBII poTokoa MPT kak MUHMMYM HOJKE€H BKJIIOYATh
n3o6paxxeHus B pexxumax 12 u FIESTA/CISS B HeoOxo0-
JIMMBIX TIOCKOCTSIX, n300pakeHust B pexxume FLAIR B ak-
CHAJIBHOM TITOCKOCTH. Jpyrue TONOJIHUTEIbHBIE BU3ya-
JIN3alIMOHHBIC MCCIEIOBAaHUS CIICAYeT IMPOBOIUTE ISt
YTOYHEHUSI IarHo3a B COMHUTEIbHBIX CIyJasiX.
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PE3VJIGTATBI [TIPUMEHEHUWA
MHTPAOITEPALIMOHHOTI'O VJIBITPASBBYKOBOTO
VNCCJIEAOBAHUWA B XUPYPTUU JETEHEPATUBHDBIX
3ABOJIEBAHUU ITOACHUYHOTO OTEJIA
[TO3BOHOYHUKA

M. H. AcnanykoB, C.A. Bacuines, P.C. Jlesun, C.K. Omenkos

DIBHY «Poccutickuii HayuHbtii yenmp xupypeuu um. axao. b. B. [lempoeckoeo»; Poccus, 119991 Mockea, ICII-1,
Abpukocoeéckuii nep., 2

KoHTakThl: Mapar Hasuposuy AcnaHykos dr-aslan@rambler.ru

Llenb uccnepoBaHma — oueHNTb pe3ynbTaTbl NPUMEHEHWA MHTPAONEepPaLMoHHOTO YNbTPa3ByKoBoro uccnepoBaxus (MOY3N)
B XMPYPruM AereHepaTUBHbIX 3300N1€BaHU NOACHUYHOTO OTAENA NO3BOHOYHMKA.

Martepuans! n metogbl. 115 oueHkn pesynstatos npumeHeHus NOY3U B xupypruu gereHepatmeHbix 3abonesaHuii nosc-
HWYHOrO OTEeN1a NO3BOHOYHWKA NPOBEAEH aHANN3 MPOCNEKTUBHbIX AaHHbIX 06CNef0BaHNA 147 6ONbHbIX, ONepPUPOBaHHbIX
no noBojy fereHepaTuBHbIX 3a60JeBaHUi MOACHUYHOTO OTAENA MO3BOHOYHUKA B HEMPOXMPYPrUYECKOM OTAENEHUM
OIBHY «Poccuitckuit HayuHbIi LeHTp xupyprun um. akag. b.B. Metposckoro» ¢ 2014 no 2018 r. [ina uccnegosaHums
TOYHOCTM YNbTPa3BYKOBOrO METOAA ONpefieSieHNs YPOBHA XMPYPrUYeCcKoro OCTYNa, OLEHKN CTENEHN CHUXKEHUS Ny4eBoN
Harpy3ku 1 M3y4eHns KauyecTBa yibTPa3ByKOBOW BU3yanu3aLnm CTPYKTYp NO3BOHOYHOTO KaHaia NpoOBeAEHO onucaTenbHoe
uccnefoBaHue, Bkiymuslee 100 nauventos (rpynna onucanus metopa). C uenbto onpepeneHns 3hheKTUBHOCTM UC-
nonb3oBaHua MOY3N npoBeaeHo paHAOMIU3MPOBAHHOE KOHTPOJANPYEMOE UCCNej0BaHNE, OCHOBAHHOE Ha CTaTUCTUYECKOM
CPaBHEHWW Pe3ynbTaToB XMPYPruyecKoro IeYeHUs 2 CXOXKMUX napaniefibHbIX Fpynn — KOHTPONLHOW 1 ONbITHOM (N0 47 na-
LMEHTOB), KOTOPbIE OTNNYANUCH NLWb Ucnonb3oBaHuem MOY3W. MauneHTsl KOHTPONLHOMN rpynMbl GblAK BbIGPAHbI U3 rpyn-
Nnbl onncaHua meToaa. CpaBHEHME KOHTPOIbHOM M OMBITHOW FPYNN NaLMEHTOB OCYLLECTBAANOCH NO CeAyLWUM KpUTEpK-
AM: ANUTENbHOCTb ONepaLnK, 06beM MHTPAONepaLMOHHON KPOBOMOTEPH, CPOKM FOCMMTANN3aLMM, CTENEHb KOPELIKOBOIA
60N nocne onepawuu, ypoBEHb KAYeCTBA XU3HW NOC/E ONepaLym, KONUYEeCTBO PELMANBOB IPbiXK Aucka. [Ina nposege-
Hus NOY3W mbl ucnonbsosanu annaparbl BK Medical Pro Focus 2202 n BK Medical Flex Focus 400 c Heipoxupypruyecku-
Mu patymkamm Craniotomy 8862 u Burr-Hole 8863. M0Y3W nposogunu go dnasotomuu, nocne ¢hnaBoToMUM U nocne
AEKOMNPECcCUN HEPBHbBIX CTPYKTYP.

Pesynbtatbl. MeTog onpefeneHus ypoBHA XMpypruyeckoro goctyna c nomouypio MOY3N umeet Bbicokyto ToyHocTs (100 %),
NO3BONAET He UCMONb30BATb PEHTrEHOrPatuio N CHU3NTL NIyYeByio Harpy3ky (B cpefsHem Ha 0,02 mM3B Ha 1 60/1bHOrO).
NOY3W paeT BO3MOXHOCTb afeKBaTHO BM3yann3npoBaTb CTPYKTYPbl NO3BOHOYHOTO KaHana y NaLMeHToB C fereHepaTuBHOM
naTtonoruen NOACHMYHOTO OTAEeNA NO3BOHOYHMKA: YYBCTBUTENbHOCTL MeToAa Ao tnaBoToMuu coctaBnset 93 %, nocne
tdnasotomun — 97 %, a nocne gekomnpeccuu HepBHbIX CTPYKTYp — 100 %. Bnarogaps BbICOKOI YyBCTBUTENBHOCTY AdH-
Horo metoza MOY3M no3BonseT onTMMMU3MPOBATb XMPYPruyecKnii [OCTyn, KOHTPONUPOBATL PagUKaNbHOCTb LEKOMNpeCccuu
HEpPBHbIX CTPYKTYP, AOKYMeHTMpoBaTh (akT ux gekomnpeccuu. MpumeHenune NOY3W y naumeHToB ¢ fereHepaTuBHLIMU
3a0051eBaHNUAMM NOSCHUYHOTO OTAENA NO3BOHOYHWKA [AET BO3MOXKHOCTb YAYUILMTbL Pe3ybTaThl XMPYPruyeckoro NeveHuns
3@ CYET CHUXEHUA KONMYECTBA PELUANBOB IPbIXKU OUCKA, YMEHbLIEHWUS CTENEHW KOPELWKOBOW 60iM nocne onepauuu,
YMeHbLIEHUSA AJUTENbHOCTY OnepaLun U ob6bemMa MHTPaoNepaLUoHHO! KPOBOMOTEPH.

3akniouenue. NOY3W sBnsieTcs npocTbiM, 6e30MaACHBIM U LWMPOKOJOCTYMHBIM METOLLOM UHTPAONEPALMOHHOI BU3yanu3a-
LMK, NO3BONAIOLMM YIYYIINTL Pe3y/bTaThl XMPYPruyecKoro NeYeHns nauyueHToB C AereHepaTMBHON NaTonoruei NnosCHNY-
HOro OTAeNa NO3BOHOYHMKA.

KnioueBble cnosa: MHTpaonepauMoHHOE YyNbTpa3ByKOBOE NCCNefoBaHUE, AereHepaTuBHbIE 3abonesaHus NOSACHUYHOTO
oTAena N03BOHOYHUKA, UHTpaonepaunoHHaa susyanmlayna

Ina uutuposaHua: AcnaHykos M.H., Bacunbes C.A., JlesuH P.C., Owenkos C.K. Pe3ynbtatsl npumMeHeHNs MHTpaonepa-
LIMOHHOTO YNbTPA3BYKOBOrO UCCNEA0BAHUSA B XMPYPruM AereHepaTuBHbIX 3a601€BaHUi NOACHUYHOTO OTAENA NO3BOHOY-
HuKa. Hellpoxupyprus 2023;25(3):59-68. DOI: 10.17650/1683-3295-2023-25-3-59-68
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Results of using intraoperative ultrasound in surgery of neurodegenerative disorders
of the lumbar spine

M. N. Aslanukov, S.A. Vasilyev, R.S. Levin, S. K. Oshchepkov
B.V. Petrovsky National Research Center of Surgery; 2 Abrikosovsky Ln., GSP-1, Moscow 119991, Russia

Contacts:

Marat Nazirovich Aslanukov dr-aslan@rambler.ru

Aim. To evaluate the results of intraoperative ultrasound examination (I0OUS) in surgery of degenerative diseases of the
lumbar spine.

Materials and methods. To evaluate the results of the use of IOUS in the surgery of degenerative diseases of the lumbar
spine, an analysis of prospective examination data of 147 patients operated on for degenerative diseases of the lumbar
spine in the neurosurgical department of the B.V. Petrovsky National Research Center of Surgery from 2014 to 2018. To
study the accuracy of the ultrasound method for determining the level of surgical access and assessing the degree of
radiation load reduction, to study the quality of ultrasound imaging of the structures of the spinal canal, a descriptive
study was conducted that included 100 patients (a group of method descriptions). To determine the effectiveness of
the use of I0US, a randomized controlled trial was conducted based on a statistical comparison of the results of surgical
treatment of 2 similar parallel groups of patients (control and experimental) consisting of 47 patients each, who differed
only in the use of I0US. Patients of the control group were selected from the method description group. The control
and experimental groups of patients were compared according to the following criteria: the duration of surgery, the
volume of intraoperative blood loss, the duration of hospitalization, the degree of root pain after surgery, the level of
quality of life after surgery, the number of recurrences of herniated disc. For IQUS, we used BK Medical Pro Focus 2202
and BK Medical Flex Focus 400 ultrasound machines with neurosurgical sensors Craniotomy 8862 and Burr-Hole 8863.
We performed IOUS before flavotomy, after flavotomy and after decompression of nerve structures.

Results. The method of determining the level of surgical access using I0US has a high accuracy (100 %) and allows you
not to use radiography and reduce the radiation load (on average by 0.02 mSv per patient). IOUS allows to adequately
visualize the structures of the spinal canal in patients with degenerative pathology of the lumbar spine: the sensitivi-
ty of the method before flavotomy is 93 %, after flavotomy — 97 %, and after decompression of nerve structures — 100 %.
Due to the high sensitivity of the IOUS method, it allows optimizing surgical access, controlling the radicality of de-
compression of nerve structures, documenting the fact of their decompression. The use of IOUS in patients with degen-
erative diseases of the lumbar spine can improve the results of surgical treatment by reducing the number of recurrenc-
es of disc herniation, reducing the degree of radicular pain after surgery, reducing the duration of surgery and the
volume of intraoperative blood loss.

Conclusion. IOUS is a simple, harmless and widely available method of intraoperative imaging, which allows to improve
the results of surgical treatment of patients with degenerative pathology of the lumbar spine.

Keywords: intraoperative ultrasound examination, degenerative diseases of the lumbar spine, intraoperative visualization
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BBEJIEHUWE

JlereHepaTUBHbBIE 3a001€BaHUSI MOSICHUYHOTO OTAeaa
MO3BOHOYHMKA OTHOCSITCS K HanboJiee 4acToM MaTo0oTuu,
MpruYeM OOJILIIMHCTBO MALIMEHTOB MPEACTABISIOT AaKTUB-
HYIO BO3pacTHYIO Ipymniy. JleueHue 3Tux 00JbHBIX B CBSI3U
C BBICOKMM YPOBHEM MHBAJIMAM3ALIMHA CBSI3aHO C OOIbIIN-
MM 3KOHOMWYECKUMMU 3aTpataMu [1—3]. Xupypruaeckoe
JieueHWe JAaHHOU KaTeropyMu MalueHTOB OCTAETCS CI0XK-
HOU mpo0JIeMOl B HEUPOXUPYPTUU U COTIPOBOXKIAAECTCS
BbICOKMM TTPOLIEHTOM HEYIOBJIETBOPUTEIbHBIX ITOCIEO0IIE-
PALIMOHHBIX UCXOH0B [4, 5].

OCI0XHEHUSIMHA XUPYPTUIECKOTO JICUCHUS SIBJISTIOTCST
pPELIMAMBBI TPbIK, BMEIIATEILCTBA HA MHTAKTHOM CEIrMEH-
T€ MO3BOHOYHMKA, CIIOHAUIOAUCIMUT, HECTAOUIBHOCTh
MO3BOHOYHO-/IBUTATEILHOTO CETMEHTA, SMUAYPAJIbHBIA
du6po3 [6]. OcHOBHBIMU (PAaKTOPAaMH, KOTOPBIE BIMSIOT
Ha 3(p(PEeKTUBHOCTb XMPYPTrUUECKOTO JIEUEH NS, SIBIISTIOTCS

TPaBMaTUIHOCTD W PagUKaIbHOCTD orepanuii. bombimoe
3HAYCHNE B TOCTMKEHNH XOPOIIINX Pe3yIbTaTOB XUPYPTH-
YeCKOTO JICUCHHUsI UMEeT ITpaBIJIbHAS OpUEHTAIINSI XUPYP-
ra B MHTPAoNepalliOHHON aHATOMUY 1 KOHTPOJIb JEKOM-
MIPEeCCUM HEPBHBIX CTPYKTYp. B 3TOM Xxmpypry moryr
MOMOYb METOIbI MHTPAOIICPAIIMOHHON BU3YyalU3alllu.
CoBpeMeHHBIC METOIBI MHTPAOTICPAIIMOHHON BU3YyaIn3a-
LUK, TaK1e KaK MHTPAOINEPALMOHHbIE MYJIBTUCTIUPATIbHAS
KOMITBIOTepHAsT TOMOTrpadysi © MArHUTHO-PE30HAHCHAsI TO-
Morpacdus, IOCTYITHBI He BO BCEX KIIMHUKAX, a TAKKE MMEIOT
onpeeaeHHbIE OrpaHUYeHNs B puMeHeHuu [7—11].

B cBo10 0uYepenp, MHTpaoIIepalmoHHOE YIIBETPAa3BYKOBOE
nccnenoBanve (MOY3 ) sBisieTcss IpoCThIM, 0€30ITaCHBIM
¥ ITAPOKOIOCTYITHBIM METOIOM MHTPAOIICPAIIMOHHOM BH-
3yaJu3alliyl, peaJn3yeMbIM B PeaIbHOM BPEMEHU, a €ro
pa3peraroIiast ClToCOOHOCTh COITOCTAaBMMA C KOMITBIOTEP-
HOI 1 MarHUTHO-Pe30HaHCHOI ToMorpadueit [12—15].



B oredecTBeHHOI 1 3apyOesKHOM INTEPaType MMEETCST
HE3HAYMTEIbHOE YKMCIIO HAyIHBIX PadOT, TMOCBSIIEHHBIX
WHTPAOIEePallMOHHON YIBTPa3BYKOBOI BU3yaIM3aIlnH,
IMPUMEHEHHOU B CHMHAIBHOM XUPYPIUU. YIydIIeHUE pe-
3YJIbTaTOB XUPYPTUIECKOTO JICUeHUs OOIBHBIX C AeTCHE-
PaTUBHOM ITaTOJOTHEH MOSICHUYHOTO OTAesIa ITO3BOHOY-
HUKa SIBUJOCh OCHOBHOM 3amadeil MCCICOOBAHUS
Bo3MoxkHocTelt mpumeHeHss MOY3U.

Ilean ncciaemoBanust — OIIECHUTD PE3YJIBTATHI UCIIOJb-
3oBaHug MOY3U B xupyprum gereHepaTHBHBIX 3a00J1€Ba-
HUU TTOSICHUIHOTO OTAEJa TI03BOHOYHMKA.

MATEPHAJIBI 1 METO/IbI

Pabora ocHoBaHa Ha aHaMM3€¢ MIPOCIIEKTUBHBIX JTaH-
HBIX 00ciIenoBaHus 147 00NLHBIX, OTIEPUPOBAHHBIX IO IO~
BOIY JeTeHEePaTUBHBIX 3a00JICBAHNI ITOSICHUIYHOTO OTIEIIa
TO3BOHOYHMKA B Helipoxupyprindeckom otaeineHn ®I'BHY
«Poccuiickuit HayyHbI# LieHTp xupypruu uM. akan. b.B. Ilet-
poBckoro» ¢ 2014 mo 2018 . B BEIOOPKY BOILIIY MALIMEHTHI,
KOTOPHBIM ObLJIa BHITTOJTHEHA OMHOCTOPOHHSIS WUIN IBYCTO-
POHHSISI MEXKITY>KKOBasl AEKOMIIPECCHUS HEPBHBIX CTPYKTYP
Ha OTHOM MJI HeCKOJIBKIX YPOBHSIX (He 6oiee 3).

B nccaenoBanue ObITM BKITIOYCHBI AIIMEHTHI B BO3-
pacte oT 18 mo 80 jeT ¢ HEeKyNMMpyeMbIM KOPEIIKOBBIM
0O0JIEBBIM CHHAPOMOM, JUISIIIAMCS >4 Hell ¥/ WM COIIPO-
BOXIAIOIINMCS HEBPOJIOTMISCKUM Aedurmmrom. Mckimo-
YeHBI U3 UCCIICAOBAHMS MALIMEHThI ¢ HEKOMITPECCHOHHOM
paguKyionaTueii, sKkcTpadopaMUHAIBHOM IpbIKE TUCKa,
HaJImareM aOCOJTIOTHBIX ITPOTUBOIIOKA3aHUI K XUPYPIH-
YeCKOMY JICUCHUIO.

s uccaenoBaHUST TOYHOCTH YJIBTPa3BYKOBOTO Me-
TOIa OIIpelnesIcHUs] YPOBHS XMPYPTHUIECKOTO TOCTYyIIa
¥ OIIEHKM IIPY 3TOM CTETICHU CHYDKCHUS JTy9eBOI HArpy3-
K1, a TaKKe M3y4eHUs KadecTBa yJIBTPa3ByKOBOIl BU3ya-
JIM3AIUH CTPYKTYP IMO3BOHOYHOTO KaHajla Ha pa3IMIHbIX
aTanax XupyprudecKoro JICYSHUS ITPOBEICHO OMCATEhb-
Hoe uccienoBanue, BKounBiiee 100 mareHToB (Tpym-
a onucaHus MeToaa), B ToM yucie 51 (51 %) MmyxuuHy
u 49 (49 %) xeHiuH. Bo3pact 60JbHBIX cOCTaBUI OT 18
mo 71 roma (B cpemnem 49,8 roma). XapakTep IaToJI0TUHN
ObLI CIIEAYIOIINM: TPbiXa aucka — 48 (48 %) ciy4aes, cTe-
HO3 MO3BOHOYHOro KaHana — 32 (32 %) ciyuas, a Takke
ux couetanue — 20 (20 %) ciayyaes.

Jna aHaimM3a TOYHOCTHU YIIBTPa3BYKOBOM BepH(HKa-
LIMY YPOBHS XMPYPTrU4eCKOTro TOCTyIa U OLIEHKU Ka4yecTBa
VIIBETPa3BYKOBOI BU3yaJIM3allUU CTPYKTYP TTO3BOHOYHOTO
KaHajia MBI OIIpeIe/IsUIN YyBCTBUTEIBHOCTh METOAA II0
bopmyte: ayBCTBUTENLHOCT (%) = (KOJIMYECTBO MCTUHHO
TTOJIOXKUTEIBHBIX PEe3yIbTaTOB,/KOJIMIECTBO BCEX PE3YiIhb-
tatoB) x 100.

Jl7s OLIeHKY CTEIIeHU CHIDKCHMUS JIyIeBOIl Harpy3KU
npu ucronb3oBanu MOY3U npu onpenesieHUM ypOBHS
XUPYPTUUECKOTO JOCTYIA MbI BEIYMCIISIIN 3P (PEKTUBHYIO
o3y oomydeHnst (M3B). MHTpaonepaimoHHYI0 peHTTeHO-
rpaduio BeimonHSM Ha anmapate WHA-200 Opescope
Pleno (SImonmst).
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C uenbio onpenereHNS 3(pHEKTUBHOCTH UCIIOIH30Ba-
Huss MOY3UM Ob1o mpoBeneHO paHAOMU3MPOBAHHOE
KOHTPOJIMPYeMOe MCCIIeIOBaHNe, OCHOBAaHHOE Ha CTa-
THUCTUIECKOM CPaBHEHHU PE3YIbTaTOB XUPYPIrUICCKOTO
JIeYeHHs TMAllMeHTOB 2 CXOXMX IapajijieJIbHBIX TPYIIIT
(KOHTPOJIBHO 1 OITBITHOM), KOTOPBIE OTIMYAJIACH JINIITH
nucmnoab3oBanreM MOY3U. B onbITHYIO TPYIITy BOLLIU
47 nanuenToB (24 (51 %) myxuuHsbl, 23 (49 %) XeHIIu-
HBI) C TPBIKEU OUCKa, KOTOPHIM ObLIa BEITIOJTHEHA MU-
KPOIMCKIKTOMUS Ha OMHOM YPOBHE C MCITOJIb30BaHUEM
MOY3U. IManueHTsl ONBITHON TPYIIIBI OBLIA BHIOPAHBI
W3 TPYMIBl OMMCAHUS METOJA. B KOHTPOJBHYIO TpYIITY
BolwM 47 maneHToB (25 (53 %) myxuuH, 22 (47 %) xeH-
IIMHBI), KOTOPBIM OBLIO IIPOBEICHO aHAIOTUIHOE XMPYP-
ruyeckoe JiedeHue, Ho 0e3 ucronb3oBanus MOY3U.
BonbHbIE 00eMX IPyYITIT OBUTA CTATUCTHYECKH COTIOCTABUMBI
TIO CJICTYIOIIMM KPUTEPHSIM: TI0JI, BO3PACT, XapaKTep MaTo-
JIOTUY, YPOBEHb OIEpaIlU, CTeTIeHh KOPEITKOBOM 0OIM
IO OTIepalliy, YPOBEHb Ka4eCTBa KM3HU 0 OIepalii, CTe-
IIeHb HEBPOJIOTUYECKOTO Me(pUITNTA IO OTICPAIINH.

Hesponornueckuii 1 GyHKIIMOHAJIBHBIN CTaTyCHI Ta-
LIMEHTOB OIIEHMBAJINCh HAMU TIepe Ollepamueii, Py BbI-
MMMCKe U3 OOJBHUIIBI M Yepe3 3 Mec Iocie oIepaliuu.
DyHKIMOHATBHBIN CTATYC MAIMEHTOB OLIEHWBAIM C T10-
MOILIbIO BU3yaJibHOM aHanorosoi mkambl (BAIL) koper-
KOBOM 00JIM M LIKaJIbl OLIEHKU OO0I1IeTO cTaTyca 60JbHOTO
Kapnaosckoro. O0beM MHTpaoIIepallMOHHO KPOBOIIOTEPH
U3MEePSUTN TPAaBUMETPHICCKIM METOIOM.

CraTUCTUYECKII aHAIN3 TaHHBIX UCCISIOBAHMS IIPO-
BeJICH Ha MePCOHAIBHOM KOMITBIOTEPE C UCITOIb30BaHNEM
nporpamm Microsoft Excel 2016 u Jamovi (v. 1.2.2). Onu-
caTeNbHAsI CTATUCTHKA OTpaXkeHa MUHUMAJIbHBIMU 1 MaK-
CUMaJIbHBIMM TI0Ka3aTeIsIMU, MeINaHaMU, CPEIHUMU
3HAYCHUSMHU, CTAHAAPTHBIMUA OTKJIOHCHMSIMHU CPEIHETO,
HIDKHAMY U BEPXHUMU KBapTUISMu. HopManpHOCTB pac-
Mpeae/iecHsT 3HAYCHUI OMpPEeaeIsiId ¢ TIOMOIIBI0 TecTa
anmupo—Yunka. /11 CpaBHUTEILHOIO aHAIM3a HOMMU-
HAJIBHBIX TIEPEMEHHBIX TIPUMEHWIN KPUTEPUi > C TO-
npaskoii Meitrca. CpaBHUTEIIBbHBII aHAIM3 KOTNYECTBEH-
HBIX TIEPEMEHHBIX BBIIIOJIHUJIN ¢ TOMOIIILI0 U-KpUTepus
ManHa—VYutHu. B KauecTBe ypOBHSI CTaTUCTUYECKOM
3HAYUMOCTH IIPUHATO 3HaueHue p <0,05.

HHTpaonepaimoHHOE YIETPa3ByKOBOE UCCIICIOBAHIIC
MBI TIPOBOAWIIM Ha PAa3IMYHBIX 3TaIllaX XAPYPTAIECKOTO
JICYCHUS: IO pa3pe3a — C MeIbIo0 Bepr(UKAIIMNA YPOBHS
XUPYPTUUECKOTO JOCTYyMa, TP AEKOMITPECCUN HEPBHBIX
CTPYKTYp — IJISI YTOYHEHUSI OCOOCHHOCTE MHTpaoIepa-
OUOHHOI aHATOMUM W ONTHUMH3AINU XUPYPTUIECKOTO
IIOCTYIIA, a TTOC/Ie IEKOMITPECCUU — ISt KOHTPOJIS ee pa-
nukanbHOoCcTH. MOY3U BBRIMONMHSAIN ¢ TTOMOIIBIO 2 YiIb-
Tpa3ByKoBBIX anmapaToB — BK Medical Pro Focus 2202
n BK Medical Flex Focus 400 (Ianust) ¢ 3 pa3nmIHbIMA
KOHBEKCHBIMHU TaTYMKaMu. JJI1 4pecKOXHOTO YIbTpa-
3BYKOBOTO CKAaHWPOBAHUS HMCIIOJB30BAIN a0IOMIHAIb-
HBI (KoHBeKcHBIN) natank Curved Array 8830, pabota-
IOLLIMI Ha yacToTax 6—2 MIi1, ¢ pazMepoM cKaHUpYIoLIeit
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noBepxHocT 67,5 x 13 MMm. Ero nmpemnmyiiectsamMu siBi-
JINCH OOJIBIINE 0030PHOCTh M TIyOMHA CKAaHWPOBAaHMS,
a HeAOCTAaTKOM — 0oJbIIoi pasmep. Jatunk Craniotomy
8862 (mnamason yactot 10—3,8 MIi1, pa3Mep ameprypsl
29 x 10 MM) OKa3ajicsi YHUBEpCATbHBIM U 3((GEKTUBHBIM.
Ero mMb1 cnionib30BaM Kak B paHe, TaK M YPECKOXHO, KaK
IIPpY IBYCTOPOHHEM, TaK U IIPY OMHOCTOPOHHEM MEXKIYXK-
koBoM goctyne. Jdatunk Burr-Hole 8863 (10—3,8 MIii,
10 x 8,6 MM) JOMOJHUTEILHO IPUMEHSIIA TP MUKPOIUCK-
S5KTOMUH C OMHOCTOPOHHUM MEXITY>KKOBBIM JIOCTYITOM.

PE3VJIBI'ATBI 1 OBCY>KIEHUE

HMHTpaonepaimoHHOE YIIETPa3ByKOBOE UCCIICIOBaHIE
MBI BBITTOTHSITY TIPY OTIPEACIICHIH YPOBHS XUPYPTUIEeCKO-
IO IOCTYIIA, TIPX 3TOM JJINTEJILHOCTD UCCIeIOBAHMS OblIa
He3HAaYMTeJbHOM U B cpefHeM cocTaBmia 2,6 muH. [locie
pa3pe3a MOY3U BeimonHsIM Tiepen (GJIaBOTOMUEN,
IIPY IEKOMIIPECCHH HEPBHBIX CTPYKTYP M TTOCIIE MX IEKOM-
TIPECCUH, TTIPXA 3TOM 00ILAsH JIIUTEIBHOCTD UCCIEIOBAaHNAN
TakXe OblIa HE3HAUYMTEJIbHOM 1 B CpeTHEM COCTaBUJIa
6,0 MuH.

Omnpeneiende YPOBHSA XHPYPIrHIECKOro JAOCTYNA C 1O-
MOIIBIO YIBTPa3BYKOBOro MccenoBanus. [1o Kiaccuueckoi
MeTonuKe Bepudukauusa ypoBHsa L.—S, ocHOBbIBaeTCA
Ha 00HAPYKECHNU KpaifHEero KayaaIbHOTO MEXKIY>KKOBOTO
npomexyrka (L,—S ) 1 runepsxoreHHoi HenpepbIBHON
JIMHWAM OT 3aHEH ITOBEPXHOCTH KpeCTIla IIPY CKaHNPOBa-
HUU TTapaMeInaIbHBIM CarUTTAIbBHBIM KOCBIM JOCTYIIOM.
[Ipu KpaHMATBHOM CMEIICHUN JATYMKA OIPEICIISTIOTCS
BBIIIIEIEXaIINe YPOBHU [ 14].

B psane cinyyaes (mombGanuzanus S, cakpanusanust Ly,
HesapauieHue ayr Ly, S)) mpu TakoM McC/Ie10BaHUM BO3-
MOXHa OIITMOKA OIpene/ieH!s] YPOBHSI XUPYPIrUIECKOTO
IOCTYITa. MBI JOITOTHIWIN 3Ty METOIUKY OIIpeAcIeHUueM
pasnuuuii HOPMBI U Pa3MEPOB OCTUCTBIX OTPOCTKOB L.~
U S -TI03BOHKOB Y BBIABJIEHUEM MEXOCTUCTOTO Y MEXKITY XK~
KOBOI'O MPOMEKYTKOB Ha YPOBHAX L,—S, mpu ckaHupoBaHU1
CArUTTAJIIBHBIM CPEAMHHBIM JOCTYIIOM, YTO MO3BOJIMJIO
C BBICOKOM TOYHOCTBIO OIPEAeIISITh YPOBEHb XUPypPrude-
ckoro gocrymna (puc. 1).

715t miccnemoBaHMST TOYHOCTHU 3TOTO METOIA TTAIIMEHTHI
TPYIIIBI OMMCAHMS METOIA OBUTH pa3lmejieHbl Ha 2 TOMd-
rpynmel: A u b. Y manuentoB noarpyniiet A (n = 70) nc-
cJeIoBaHMe TIPOBOAMIIOCH B HaUasle Halllei paOboTHI, a JaH-
Hele MOY3U mnoarBepXpanuch peHTreHorpadueii.
OmmoKM orpeaesIeHrs YPOBHS XUPYPrUIECKOTO JOCTYIIA
B 3TOH TpyIIIe OBUIH Y 2 MaIlMeHTOB (4yBCTBUTEILHOCTD
MeTtona coctaBuia 97,14 %). Ilociie HAKOILJICHUS OIbITA
OIIMOKN MPEKPATWINCh, YTO TTO3BOJIMIIO HAM y CIIEIYy-
fommx 30 mareHToB (TroarpyIia b) onpenensars ypoBeHb
XUPYPTUUECKOTO JOCTYyMa TOIbKO ¢ momoibio MOY3U.
[IpaBUIBHOCTE OIpeae/IeHUSI YPOBHS XUPYPTAUECKOTO
IOCTyTa B Troarpymiie b MbI moarBepskmanu (hakTom 0OHa-
PYXEeHUS TPHDKM TMCKA Ha OIepalliy, a Mocje oIepa-
LN — TaHHBIMW MarHUTHO-PE30HAHCHOI TOMOTrpaduu.
B moarpynmne b ommb6oKk He OBLIO (4yBCTBUTEIHLHOCTH

Puc. 1. Oyenxa gopmol u pazmepos ocmucmoix 0mpocmKo8 HO360HK0G,
MeHCOCMUCMO20 U MeNHCOYICKOB020 NPOMeNCYmKo8 Ha ypoeusx L.—S,
npu cpasHeHulu 00UHAKOBbIX CPEOUHHBIX CASUMMANbHbIX U300padiceHuil, no-
AYUEHHbIX NPU UHIMPAONEPAYUOHHOM YAbMmpPA38yK08OM uccaedosanuu (a)
U MACHUMHO-PEe30HaHCHOU momoepaguu (6) y nauuenma K., 36 rem. Hzo-
SHYMbIMU AUHUAMU OMMeHerbl ocmucmbie ompocmiu L. u S, npamoimu
AUHUAMU — nepeOHUll U 3a0HULL KOMNACKCbl MEepdoil MO32080i 000404KU

Fig. 1. Assessment of the shape and size of the spinous processes of the
vertebrae and the interosseous and interarticular spaces at L —S, levels when
comparing the same median sagittal scans of intraoperative ultrasound
examination (a) and magnetic resonance imaging (6) in patient K., 36 years old.
The spinous processes L;and S, are marked with curved lines, and the anterior
and posterior complexes of the dura mater are marked with straight lines

metonaa coctaBuiia 100 %). Db dexTruBHas 103a 00IyIEHUS
TIpH OTIpeNeICHUH YPOBHS XUPYPIUIECKOTo JOCTYIA Y TIa-
LMEeHTOB Noarpynisl A B cpenHeM coctasuia 0,02 M3B.
B noarpymnme b ny4yeBoit Harpy3ku 6naromaps MOY3U
ynanochk n3bexarb. CTpyKTyphbl ITO3BOHOYHOTO KaHayla
Ha TaHHOM 3Tarie YIOBJICTBOPUTEILHO BU3YaTU3UPOBA-
Jich ¢ nomolibio MOY3U uiib B 7 % ciaydaeB (4yBCTBU-
TeJbHOCTh MeTOAa cocTaBuia 7 %).

Takum o6pa3zom, ObLJIO YCTAHOBJIEHO, UTO ITPUMEHEHUE
M OY3U 1103BOJISIET TOUHO OTPEACTUTH YPOBEHD XUPYPTH-
YeCKOTO JTOCTYIIa, M30eKaB JIydeBOil Harpy3Ky Ha ITamu-
€HTOB U MEOULIMHCKUI TIEPCOHA, a ININTEIBHOCTh IIPO-
Benenusa MOY3U asnsgercs HE3HAYUTEIILHOM.

HHTpaonepannoHHoe yJIbTPa3BYKOBO€ HCCJIeIOBaAHHE
10 ¢unasoromun. [Tocite XMpyprudeckoro J0CTymna K XeJ-
TOM CBSI3Ke BU3YAIM3ALMS CTPYKTYP MO3BOHOYHOTO KaHa-
JIa 3HAYUTENIBHO YIIy4IIaeTCs. DTO CBSI3aHO C TEM, UTO pa3-
BeICHHBIC MSTKME TKaHU OOJIbIIe HE IPEISITCTBYIOT
VIIETPa3BYKY, a CTOJIO XXMUIKOCTH SIBJISIETCSI XOPOIIEH IIpo-
Bomseit cpemoii miist Hero. CToNIO XMIKOCTHU, XKeITast
CBSI3Ka U JINKBOP, HAXOISAIINIACS B IypaJIbHOM MEIIKe, —
XOpoIIIo y3HaBaeMble opreHTUPHI Tpu MOY3MU (puc. 2).

B rpynne onucanust meroaa B 93 (93 %) HaboneHu -
SIX MBI YBepeHHO auddepeHIIMPOoBaI CTPYKTYPHI IT03BO-
HOYHOTO KaHaJia reper (hj1aBoToOMUeH (41yBCTBUTEIBHOCTD
MeTona coctaBuia 93 %), 4TO MO3BOJIUIO ONTUMU3UPO-
BaTh XMPYPTAYECKUI TOCTYI. B ciydasix pacmpocTpaHe-
HUS CEKBECTpa Ha COCETHUU YPOBEHbB ITOCIIEC YIAICHMUS
TPBIXU AMCKA Ha OCHOBHOM ypoBHe nipuMeHeHre MOY3 U
MO3BOJISUIO HAM YOeIWTHCS B PaguKaIbHOCTH YIAICHMUS
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Puc. 2. Cpasnenue axcuanvroeo (a) u cacummanvroeo (8) u306padceHuil, ROAYHeHHbIX NPU UHMPAONEPAUUOHHOM YAbIMPA38YK0BOM UCCAe008AHUL HA YPOG-
ne L ~L,, c ananoeuunvimu axcuarvhviv (0) u cazummanvhovim (2) cpesamu MasHumno-pe3onancroi momoepaguu nayuenmxu 4., 43 nem, co cmenozom
n0360H04H020 Kanaaa Ha ypoensx L —L . 1 — ceamas cesaska; 2 — 3a0nsa nosepxwocms npagoeo cycmaea L —~L; 3 — snudypanvhbtii scup; 4 — auxeop
U CHUHHOMO3208ble KOPEUKU 8 0YPaNbHOM Meulke; 5 — epbloica ducka; 6 — 3a0Hsis N0gepxXHOCHb meaa no3eouKa. Tlynkmupom gvidenenvl KOHNYPbL JHceamoll
€6A3KU, 0YPANbHORO MeWKa U epbloicu ducka

Fig. 2. Comparison of axial (a) and sagittal (¢) scans of intraoperative ultrasound examination at the L ~L level with similar axial (6) and sagittal (2) scans
of magnetic resonance imaging of patient Ch., 43 years old, with spinal canal stenosis at L —L levels. 1 — yellow ligament; 2 — posterior surface of the right

Jjoint L ~L; 3 — epidural fat; 4 — cerebrospinal fluid and spinal roots in the dural sac; 5 — herniated disc; 6 — posterior surface of the vertebral body. The

3

dotted line outlines the yellow ligament, dural sac and herniated disc

TPBIKM M OTCYTCTBMHM €€ OCTAaTKOB Ha COCEOHEM YPOBHE.
B pesynbraTe HaM ynaBajioch n30eXXaTh pEBU3UHU COCETHE-
IO YPOBHS, YTO TIPUBOAMIIO K CHVKEHUIO MHTPaoTiepari-
OHHOM TpaBMAaTU3aLMU Y IJIUTEILHOCTH OITepaliii, a TaK-
Xe TI03BOJISJIO MPEedOTBPATUTh PYOIOBO-CITA€YHBIN
npouecc. B 2 (2 %) HabGnoaeHUSIX B IPYIIIe OMKUCAHUS
MeToza ¢ roMmoibio MOY3U 6bu10 BEISIBIEHO Ipeaornepa-
LIMOHHOE CMEIIIeHNe CEKBECTPA IPhIXKU AVCKA, YTO ITO3BO-
JINJI0 YMEHBIIUTb WHTPAOTIEPALIMOHHYIO TPaBMy U M-
TeJIbHOCTh OTePall y 3TUX OOJTBHBIX.
HWuTpaonepanuonHoe yJabTpa3ByKOBOE€ HUCCJEI0BAHUE
TP AeKOMIIPEeCCHI HepBHBIX CTPYKTYP. [Tocie (praBoTomun
Ka4eCcTBO YILTPa3BYKOBOI BU3yalM3alui CTAHOBUTCS
elle JIy4ille B CBS3U C T€M, YTO IIJIOTHAS KETasl CBSI3Ka
OoJIblIIe He 3aTPYIHSIET CKAHUPOBAHME, a «aKyCTUYECKOE
OKHO» CTAaHOBUTCS Iupe. B rpymie onmucaHus MeTona
B 97 (97 %) HabnmoaeHUSIX Mbl YBEpEHHO AudbepeHIInpPO-

BaJIM CTPYKTYPHI ITO3BOHOYHOTO KaHaia (IyBCTBHUTEIIb-
HocTb MeTona — 97 %). Ha naHHOM 3Tare JIerko y3HaBaeMoii
CTPYKTYpPOU SBJISIETCS AypajbHBIA MEIIOK, COAECPXKaIIAN
9XOHETATUBHBIN JTUKBOP W YMEPEHHO TUIIEPIXOTCHHBIC
KOpEIIIKH, a MX MyJIbCcalldsl 3HAYMTEIbHO YIIPOIIAeT MUX
nneHTUdUKammio (puc. 3).

IIpu nexommpeccun HepBHBIX cTpyKTYp MOY3U 110-
MOTaeT XUPYPTy MPaBUILHO OPUECHTHPOBATHCSI B MHTPA-
OIepallMOHHONM aHATOMWUM, KOPPEKTHUPOBATH HOCTYII
K CyOCTpaTy KOMIIPECCUU HEPBHBIX CTPYKTYP.

HuTpaonepanmnonnoe yJasTpa3ByKOBO€ HCCJIEIOBAHME
mocJie JeKOMIPeCCHH HepBHBIX CTPYKTYp. [locie mexom-
MPeCcCH HEPBHBIX CTPYKTYP KAadeCTBO YJIBTPAa3BYKOBOU
BU3YAIM3AIlUM Y BCEX MALIMEHTOB TPYIIIBI OIMCAHUS ME-
toma (n = 100) mo3BossIo yBepeHHO auddepeHInpoBaTh
BCE CTPYKTYPHI ITO3BOHOYHOTO KaHaa (IyBCTBUTEIIBHOCTD
meroma — 100 %). DTo cBI3aHO C TEM, YTO CTPYKTYphI
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Puc. 3. Cpasgnenue axcuanvoeo (a) u cacummanvhoeo (8) uzo0pajicenuil, NOAYHeHHbIX NPU UHMPAONEPAUUOHHOM YAbIMPA3EYKOBOM UCCA008AHUU, C AHA-
A02UHbIMU aKCUanbHbim (0) u casummanbhoim (2) cpesamu MazHUMHo-pe3onancroii momoepaguu y nayuenma K., 58 aem, c epovinceit oucka L ~S,. 1 —

dypanvHblii Mewok,; 2 — epuica Oucka,; 3 — 3nUOYPANbHbLIL HCUD

Fig. 3. Comparison of axial (a) and sagittal (8) scans of intraoperative ultrasound examination with similar axial (6) and sagittal (2) scans of magnetic resonance
imaging in a 58-year-old patient with a herniated disc L .~S,. 1 — dural sac; 2 — herniated disc; 3 — epidural fat

ITO3BOHOYHOTO KaHaJIa paCIIPaBIISTIOTCS K HAYMHAIOT 3aHM -
MarTh IIPaBUILHOE aHATOMHUYECKOE TTOJIOKeHNe (puC. 4).

MBI BEISIBUIN 1 YIQIWJIM HE 3aMEUEHHBIC XUPYPIOM
KpYITHbIE (pparMeHThbI ceKBecTpa rpbiku auckay 3 (3 %) na-
LIMEHTOB M3 TPYIIILI ONMMCAHUS METONA, YTO ITO3BOJIMIIO
n30eXaTh pe3nAyaTbHOM IPhIKKA M BO3MOXHO peorepa-
LMK 110 3TOMY IoBony. JJokyMeHTHpoBaHUEe (haKTa Ie-
KOMITPECCUY HEPBHBIX CTPYKTYp Ha OCHOBAaHWM JAHHBIX
MOY3U, npencraBiieHHBIX B BUIe (POTO- 1 BUACOMATEPH-
aJIoB, JaeT BO3MOXHOCTh KOHTPOJIMPOBATH 3 GHEeKTUB-
HOCTB JCHCTBUIT XUPYpPTa, a TAKKe MOXET IIPEACTABISIT
Hay4YHBIN MHTEPEC.

Asropumv npuvenennst MOY3U. Ha kaxxmoM n3 3TarmoB
onepaunn MOY3U nmoMoraet pemaTh CTpOro oInpeaeaeH-
HBIE TIpaKTU4YecKre 3amadn. JJo (hraBoToMUI MCIIOIB30-
Banue MOY3U nos3BonsieT ONTUMU3NPOBATH XUPYypTAUE-
CKMIT HOCTYII K TPbIXE AMCKa, OOHAPYXHUTh BO3MOXKHOE

MpeaoIepallmiOHHOE CMEIIIeHE CEKBECTpa TPhIKM JMCKA.
IMocne ¢pnaBoromun npuMeHenne MOY3U ynydiaet nH-
TpaoIepallMOHHYI0 OPUEHTAIINIO XMUPYPra, YTO ITO3BOJISIET
n30eXaTh M3TUIITHEN TPaBMAaTH3aIl HEPBHBIX CTPYKTYP
¥ SIHIYPaABHBIX BEH, COKPATUTh TUTEIBHOCTh OCHOBHO-
TO 3Tama oInepau 1 00beM KpoBorotepu. Ha atarre pe-
BU3HU MOCJIE IEKOMIIPECCUN HEPBHBIX CTPYKTYP MCCICIO-
BaHME JacT BO3MOXHOCTh YOCIUTHCS B PaguKaJIbHOCTU
IEKOMIIPECCUH, a TIpU OOHAPYKeHUH (DaKTopa KOMIIpecC-
CHU — JIOKaJIU30BaTh 1 YIAJIUTh €T0.

Takum ob6pa3oM, aaroput™m mnpoBeneHus MOY3U
OIpeaeIIsieTCS XUPYPTUUSCKMU 3a1a9aMy W BBITIOJTHSICT-
cs o atanam (puc. 5).

CpasHeHHe€ TPy IO JUIMTEJIHHOCTH onepanun. B KoHT-
POJBHOI TPYIINE MAlMEHTOB UIMTEJIBHOCTh OIlepaIlni
BapbHpoBaya oT 55 mo 295 MuH, MeauMaHa COCTaBHMJIa
140 [110; 178]' MuH, cpeaHssT TPOLOIKUTEIbHOCTD

'B KBaJpaTHBIX CKOOKAX OTPaXXeHbI 3HAYEHUST HIKHETO U BEPXHETO KBAPTUIICH.
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Puc. 4. Humpaonepayuonnoe yaompaszsyiogoe uccaedoganue (MOY3H) do u nocae dexomnpeccuu nepgnvix cmpykmyp y nayuenma K., 57 aem, ¢ epwiorceii
oucka L ~L 6 cpasnenuu c npedonepayuonnoi maenumuo-pesonancroi momozpagpueii (MPT). [lynkmupom ommeueno «aKycmu4eckoe 0KHO», coomeem-
cmeyujee paHuyam xupypeuueckoeo docmyna. B eepxnem pady usobpasicenuii npedcmagnenst aKcuanbblii (a) u cazummanshblii (0) cpessl npedonepayu-
onnoii MPT, ¢ cpednem psidy — ananocuunbvie aKcuanvHoe (8) u caeummanshoe (2) uszoopaxcenus, noayuennvie npu MOY3H do dexomnpeccuu, 6 HuxicHem
pAdy — ananoeuunbie akcuaivhoe (0) u caczummanvhoe (e) uzobpaxcenus, noayuennvie npu HOY3H nocne dexomnpeccuu nepenvix cmpykmyp. Jlypaivhoiii
Meuwok ommeueH 6eaoi cmpeaKoil, a e2o 3a0Hss NOBEPXHOCb — YePHOl

Fig. 4. Intraoperative ultrasound examination (I0US) before and after decompression of nerve structures in patient K., 57 years old, with a herniated disc

L ~Lin comparison with preoperative magnetic resonance imaging (MRI). The dotted line marks the “acoustic window” corresponding o the boundaries of

surgical access. The upper row of images shows axial (a) and sagittal (6) scans of preoperative MRI, in the middle row — similar axial (8) and sagittal (2) scans
of I0US before decompression, and in the lower row — similar axial (0) and sagittal (e) scans of IOUS after decompression of nerve structures. The dural sac
is marked with a white arrow, and its posterior surface is black
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Istan/ Stage |
MNOY3WU po dnasotomun / 10US prior to flavectomy
+ NOKanu3ayma cybcTpaTa KOMNPeCCHn 1 BbiiBlIeHWe NpefonepaLMoHHOro CMeLLeHNA cekKBeCcTpa rpbhkn Ancka /
localization of the compression source and identification of preoperative shift of herniated disk sequestration;

* KOppeKLuA rpaHnL ¢pnaBoTomMun, MeananbHoi paceToToMun 1 ONTUMM3ALMA JOCTYNa K CybcTpaTy Komnpeccum /
correction of flavectomy, medial facetectomy margins and optimization of access to the compression source

Il sTan / Stage Il
MNOY3W npu pekomnpeccumn HepBHbIX CTPYKTYp / /OUS in decompression of the nervous structures
+ YTOUHEHVE aHAaTOMNYECKUX B3aUMOOTHOLLIEHUIA CyGCTpaTa KOMMPECCUN HEPBHbIX CTPYKTYP 1 SNMAYPasbHbIX BEH /
clarification of anatomical interactions between the source of nervous structure compression and epidural veins;
+ BbIOOP OMTVIMANbHOIo MecTa TPaKLMmM HEPBHBIX CTPYKTYP W AUCCEKLUM B SMUAYpanbHOM NPOCTpaHCTBe / selection
of the optimal location for traction of the nervous structures and dissection in the epidural space

Il aTan / Stage Il
MOY3U nocne pekomnpeccunm HepBHbIX CTPYKTYp / IOUS after decompression of nervous structures
+ OLleHKa BNUAHWA NPOBefeHHON JeKOMNPeCcCcUm Ha aHaTOMUIO 1 Tonorpaduio CTPYKTYp NMO3BOHOYHOTO KaHana /
evaluation of the effect of decompression on anatomy and topography of the spinal canal structures;
+ 0bHapyXeHwue 1 yaaneHve cybcTpaTa KOMNPECCMU HEPBHbBIX CTPYKTYP C NOCIefyoLWwmumM KOHTponbHbIM IOY3W /
detection and removal of the source of nervous structure compression with subsequent control IOUS;
+ OKYMeHTaLmMA $paKTa AeKOMMNPeCCcUm HePBHbIX CTPYKTYpP / documentation of the event of nervous structure

decompression

Puc. 5. Areopumm npumenenus uHmpaonepayuoHHo20 yabmpasgykoeoeo uccaedoganus (MOY3H)

Fig. 5. Algorithm of using intraoperative ultrasound (I0US)

Ipynna KoHTpona /
Control group

lpynna onbiTa /
Experimental group 4

0 50 100 150
O6bem Kposonotepu, mn / Blood loss, ml

Puc. 6. lucmozepammor naomnocmu pacnpedenenus 00sema Kpogonomepu
6 ONBIMHOU U KOHMPOALHOU ZPYNNAX NAUUEHMO8

Fig. 6. Histograms of the density distribution of blood loss values in the expe-
rimental and control groups of patients

orepau — 149 MuH. B OTIBITHOM TpyIIIe 3TN 3HAYCHMS
BapbupoBasu oT 75 go 310 MuH, MeaMaHa cOCTaBMIa
135 [110; 155] mun, cpentee 3HayeHne — 133 muH. Cra-
TUCTUYECKU 3HAYMMOTO Pa3IMIKS TI0 JTAHHOMY KPUTEPHUIO
noydeHo He 6but0 (U-Kputepuit ManHa—Yuthu, p = 0,26).
OmHaKo OCHOBHOII 3TAll OIlepalliy B TPYIIIE OIbITA MPO-
XOIWI B CpeTHEM Ha 22 MUH ObICTpee. MBI OOBSICHSIEM 3TO
VIY4IIeHEeM HHTPAOIIepallMOHHON OpUEHTAIINY XUPYpPTa
onarogaps MOY3U.

CpasHeHue rpynmn 1no 00’beMy HHTPAONEPANMOHHOM KPO-
ponorepu. OObEM MHTpPAOIIEPAIIMOHHON KPOBOIIOTEPHU
B KOHTPOJILHO rpyIine BapbrupoBa oT 20 go 150 mi, Me-
nmnaHa coctaBmia 30 [20; 55] M1, a cpemnHsIss KpOBOMOTe-

lpynna koHTpona /
Control group

lpynna onbita /
Experimental group 1

5 10 15 20
Yucno Konko-aHeir / Number of bed-days

Puc. 7. Tucmoepammol pacnpedesenus uucia KouxKo-oHell 6 ONbIMHOU
U KOHMPOAbHOI 2PYNNAX NAYUEHMOB

Fig. 7. Histograms of bed-day values of experimental and control groups
of patients

pst — 46,2 mu1. B onibITHOI IpyIINe 3TH 3HAYEHUSI BAPbUPO-
Banu ot 10 go 150 M, meauana coctaBuia 20 [20; 40] mi,
cpenHee 3HayeHue — 36,5 mut (puc. 6). BoisiBiaeHo cratu-
CTUYECKM 3HAUYMMOE CHIDKCHHE O00beMa KPOBOIIOTEPU
B onbITHOM rpymme (U-kputepuii ManHa—Yutan, p = 0,01).
MBI CBA3BIBa€M 3TO € TEM, YTO Y YaCTH ITAIlMEHTOB TIpH-
MmeHeHne MOY3U 061er4ano moucK XUPYproM TPbIKHU
IHCKa, Oraromapst 9eMy XUpYypr pexke TpaBMUPOBAJ BIIH-
IypaabHBIC BEHBI.

CpaBHeHue rpynn mo cpokam rocnurammsammd. Kosm-
YeCTBO KOMKO-THEN B KOHTPOJIBHOI IpyIIIe KOJiebaIoch
ot 5 o 20, meguaHa coctaBuia 9 [8; 13,5], cpenamMii mo-
kazatenb — 10,1. B ombITHO# rpyrire 3TM 3HaYeHUS



BapbupoBanu ot 4 g0 16, Mmeanana cocraBwia 8 [6,5; 9],
cpenHee 3HaueHue — 8,36 (puc. 7). BoisiBjIeHO cTaTUCTH-
YeCKH 3HAYMMOE YBEIMICHUE IHCiIa KOMKO-THEe B KOHT-
posbHOM rpynine naiueHToB (U-kputepuit MaHHa—YUTHHU,
p=0,01). Ha yBenmmueHne mmoka3aTesisi KOMKO-THEH B TPYII-
T1e KOHTPOJIST OKa3aJIM BIUSHHE 3 TIAIIMEHTA C peoIIeparim-
el TI0 TOBOY paHHETO peIUANBa TPHIKK IUCKA, a TAKXKe
¢ bosree BBIpAKEHHBIM KOPEIIKOBBIM 0OOJIEBBIM CHHIPO-
MOM.

CpaBHeHue rpymnin no creneHy KOpemKoBoii 60,1 nocJjie
onepanun. OIeHKa MHTCHCUBHOCTH KOPEIIKOBOM OOJIH
o BAIII ipu BEITIVICKE ITAITMEHTOB U3 CTAIlOHAPA B TPYII-
e KOHTPOJIST cocTaBisia oT 0 mo 4 0ayu1oB ¢ MemMaHOU
1 [0; 2] 6am1, B cpemHeM — 1,09 6amna. B rpymme orbita
9TH 3HAYEHMS cocTaBisuin oT 0 1o 2 0aIoB, MenraHa —
0 [0; 1] 6ammoB, B cpenHeM — 0,34 6aa (puc. 8). BoisiB-
JICHO CTAaTUCTUYECKM 3HAYMMOE YMEHbBIIIEHUE CTEIICHU
KOPEIIIKOBOIT 00JIM ITPH BBIITMCKE O0JTHHBIX M3 CTAIlMOHApa
B ontbITHOM rpyrme (U-kpurepuit ManHa—YutaH, p <0,01).
ITo Hamemy MHeHuI0, ipuMeHeHe MOY3U ynpoiiano
IIOVCK TPBDKU AWCKA, BCICACTBUE YETO XMPYPT MEHBIIIEe
MaHUITYJIMPOBaJ ¢ HEPBHBIM KOPEIITKOM, YTO YMEHBIIIAIO
€ro TpaBMAaTHU3aIHIO.

O1eHKa cTterneHn KopemkoBoi 6oy 1mo BAIII yepes
3 Mec mociie orepany B KOHTPOJILHOU TPYIIIE COCTaBIISI-
na ot 0 go 2 6ammoB, Mennana — 0 [0; 0] 6a/uioB, B cpel-
HeM — (0,28 6asuta. B onbITHOIM rpyIime 3T 3HaY€HUST CO-
crasiasuia ot 0 1o 2 6amtoB, meaguana — 0 [0; 1] 6amios,

[pynna koHTpona / .
Control group

lpynna onbita /
Experimental group

-1 0 1 2 3 4 5
BALL, 6annbl / VAS, points

Puc. 8. lucmoepammusr nnomuocmu pacnpedenenus oueHKU UHMEHCUBHOCIU
Kopeuwkogoli 60au no eu3yarvHoil ananroeosoi wkane (BAILl) npu evinucke
00AbHBIX U3 CMAYUOHAPA 8 KOHMPOALHOU U ONbIMHOLL 2PYNNAX

Fig. 8. Histograms of the density distribution of assessment of the intensity
of radicular pain on a visually analog scale (VAS) at the discharge of patients
from the hospital in the control and experimental groups
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B cpenHeM — 0,17 6amra. CtaTucTUUeCKM 3HAUMMOM pa3-
HUIIBI MEXITy TPYIIIIaMK CPaBHEHMS IO CTEIICHU KOPEII-
KOBOI 001 4epe3 3 Mec MocJie OoIepallii BEISIBIICHO HE
obL10 (U-kputepuit ManHa—Yuthu, p = 0,39), HO Bce ke
cpemHee 3HAYCHUE B OIIBITHOM TPYIINE OBUIO MEHBIIIE.

CpaBHeHue rpynn mo YPOBHIO Ka4eCTBA JKU3HH MOCJe
onepanun. O1eHKa 110 mKajie KapHOBCKOTO ITpH BEITIHCKE
MAIMeHTOB 13 CTAallMOHApa B TPYIITIe KOHTPOJISI COCTaBHIIA
70—100 6amroB, menuana — 90 [90; 90] G6annos, B cpen-
HeM — 89,1 6aiia. B OIBITHOM TpyIIie 3TH 3HAYCHUS CO-
craBwm 80—90 0amnos, Mmeaunada — 90 [90; 90] Gasutos,
B cpeqHeM — 88,9 6ama. CTaTUCTUYIECKI 3HAYMMOM pa3-
HUIIBI MEXIY TPYNIIaMU CPaBHEHMS BBISIBIEHO HE OBLIO
(U-kpurepuit ManHa—Yuthu, p = 0,61). 3HaueHus 6aj-
J10B 110 1Kasre KapHOBCKOTOo 9epe3 3 Mec Ioce onepaiiin
B TPYIIITAX TAKXKe CTATUCTUYSCKY He pasmmdannch (U-Kpu-
tepuit ManHa—YutHu, p = 0,06).

CpaBHeHHe€ TPy 10 KOJMYECTBY PEMIABOB IPHIKH M-
cka. B rpymnine onbita (n = 47) B TeueHue 3 mec HabmO/IE-
HUS PEeUMIWBOB TPHIXKM OUCKAa OTMEUYEHO He OBLIO.
B xoHTpOMBHOI rpymIe (7 = 47) 3a aHAJIOTUIHBII TIEPHOLT
4 (8,51 %) nauueHTa repeHecIn MOBTOPHYIO OMEPaLIMIo
T10 TIOBOY peLIMINBA I'PELKY AMCKA, a TPEM M3 HUX PeoTie-
paums OblIa TIPOBEICHA B TEUYCHME OTHOM TOCITUTAIN3a-
WU, BBISIBIIEHO CTAaTUCTUYECKHU JTOCTOBEPHOE pa3Indle
TPYIIII IO KOJIMYECTBY peluInBoB (Kputepwii > [TupcoHa,
p = 0,041). CrouT OTMETHUTD, YTO Y 2 TTAIIMCHTOB TPYIIIILI
onbita mpumeHenne MOY3U mo3Bonmiio oOHApYXKUTh
¥ YIAJINTB 9aCTh CEKBECTPa I'PBIKM IHUCKA 1, BO3MOXKHO,
n306eXaTh peoIIepalim.

SAK/ITFOYEHME

PazpaboraHHBIII HAMU METOI OIIpEeACICHUSI YPOBHS
XUPYypruyeckoro gocryma ¢ momoinsio MOY3U nmeeT BbI-
COKYIO TOYHOCTB, TIO3BOJISIET HE MCITOIb30BATh PEHTICHOTpa-
(buro ¥ cHU3UTH JTy4eBYIO Harpy3Ky (B cpemHeM Ha 0,02 M3B
Ha | 6onbHOro). MOY3U naetr BO3MOXHOCTb XOPOLIO
BU3YAJIM3MPOBATh CTPYKTYPHI IIO3BOHOYHOTO KaHajIa y Ta-
IUEHTOB C IeTreHEePaTUBHOM MATOJIOTHEH MOSICHUIHOTO
OTJeJIa ITO3BOHOYHMKA: YYBCTBUTEIIBHOCTD METOA 10 (hiIa-
Botomuu coctanisieT 93 %, nocne ¢daaBoromun — 97 %,
a rocJie JeKOMIIpeccuu HepBHbIX cTPYyKTyp — 100 %. bia-
romaps BEICOKOI 4yBcTBUTEIbHOCTH MeToga MOY3 U mo-
3BOJISIET ONITUMU3UPOBATH XUPYPTUUECKUI JOCTYI, KOHT-
pPOMMPOBATh PAAUKAIBHOCTh JEKOMIIPECCUU HEPBHBIX
CTPYKTYpP, TOKYMEHTHPOBaTh (haKT UX JEKOMIIPECCUM.
Takum obpaszom, mpuMeHeHne MOY3 U y maueHToB ¢ aere-
HepaTUBHBIMU 3a00JICBAHUSIMU TTOSICHUIHOTO OTIe]Ia TI03BO-
HOYHUKA ITO3BOJISIET YIYIIINATE PE3YIIBTATHI JICICHMSI.
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OITVXOJIU IEPUDPEPUYECKUX HEPBOB
V B3POCJIBIX U IETEN:
KIMHUKO-TUATHOCTUYECKUE XAPAKTEPUCTUKU
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BeepeHue. [inarHoctuka HoBoobpa3oBaHuii nepudepuyeckux HepBoB NpeACcTaBAAeT cOO0I CNOXHYIO 3aAady, 0CO6eHHO
B C/ly4asXx C MHOXECTBEHHbIM pacnpefeneHunem B nepudepuyeckon HepBHoil cucTeme.

Llenb nccnepoBanmna — onmcatb KNMHUKO-UHCTPYMEHTANbHbIE XapaKTEPUCTUKU NALMEHTOB C NEPBUYHBIMU OfUHOYHbLIMU
1 MHOXECTBEHHbIMU HOBOOOPA30BaHUAMMU NepudepUyecKnx HepBoB.

Marepuansl u metoabl. MpoaHanu3upoBaHbl AaHHble 45 nauueHToB. Mo pesynbTaTaMm NpoBeAeHHOro 0bcnefoBaHus
NauWeHTbl PETPOCNEKTUBHO GblAM pacnpefeneHsl B 2 rpynnbi: 1) ¢ 0AUHOYHBIMA HOBOOOPA30BAHWUAMM: WBAHHOMAMK
(n = 22), Heitpodubpomamu (n = 10), nepuHeBpuHoMamu (n = 5), Heitpodubpocapkomamu (n=2); 2) C MHOKECTBEHHbIMM
HOB0O0OPa30BaHUAMM: WBAHHOMATO3 (1 = 3) U HeilpodmbpomaTos (n = 3).

Pe3ynbTathl. B xofe nccnefoBaHns He 06HapyeHO pasnnyuii B BbIPaXXEHHOCTU MOTOPHOTO AeduLMUTa U pe3ynbTatax
HeitpohU3nNoNorNYecKNX UCCIER0BAHUN MEXAY OANHOYHBIMU U MHOXECTBEHHbIMU OMYXONAMU, OAHAKO BbIABNEHbI Pa3iu-
4nsA cpeay oTAENbHBIX NaToMOpdonoruyeckux Tunos. Hanbonee fobpokayecTBeHHOE TeUeHNE HAabMNOAANOCh Y NALMEHTOB
C LWBAHHOMAMMU, B TOM YMCNIE U MHOXECTBEHHbIMU; TAKENbII MOTOPHBIN AeULUT OTMEYEH Y NALMEHTOB C Helipodubpocap-
KOMamu 1 nepekpecTHbIMI Helipotubpomamu. bonesoit KOMNOHEHT GbiN XapakTepeH AN NALMEHTOB C Helipodubpocap-
KOMamu, HeitpotnbpoMaMn U MeNaHOTUYECKON WBAHHOMOIA; NepUHEBPUHOMbI XapaKTepu30Baauch 6e360NeBbIM TEYEHUEM.
3aknioyeHue. MprmeHeHe 0653aTeNbHOMO CKAaHUPOBaHWA HEPBOB HA NPOTAXEHUM N03BONAET 06HAPYKUTL 06Pa30BaHUA
B K/IMHUYECKN UHTAKTHbIX y4aCTKax, a TaKXKe B ApYrux HepBax.

KnioueBble cnoBa: weaHHOMa, Helipotnbpoma, Heilpothnbpocapkoma, ynbTpasByKOBOE UCCE[0BaHME NePUDEPUYECKUX
HepBOB, HelipodubpomaTos

Ina uutuposanusa: Lpyxuuud [.C., Kapanetan A.C., Hosukos M.J1., Apyxununa E.C. Onyxonu nepucepnyeckux Hepeos
Y B3POC/bIX W fieTel: KNINHUKO-AMArHOCTUYECKUe XxapakTepucTuku. Heitpoxupyprus 2023;25(3):69-77. DOI: 10.17650/
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Peripheral nerve tumors in adults and children: clinical and diagnostic characteristics
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Background. Diagnosis of peripheral nerve tumors is a complicated problem, especially in cases where they are distri-
buted throughout the peripheral nervous system.
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Aim. To describe clinical and instrumental characteristics of patients with primary solitary and multiple tumors of the
peripheral nerves.

Materials and methods. Data from 45 patients were analyzed. In accordance with the examination results, the patients
were retrospectively divided into 2 groups: 1) with solitary tumors: schwannomas (n = 22), neurofibromas (n = 10),
perineuriomas (n = 5), neurofibrosarcomas (n = 2); 2) with multiple tumors: schwannomatosis (n = 3) and neurofibroma-
tosis (n=3).

Results. The study did not show differences in the severity of motor deficit and the results of neurophysiological exams
between solitary and multiple tumors; however, differences between pathomorphological types were observed. The most
benign disease course was observed in patients with schwannomas, including multiple schwannomas; severe motor
deficit was observed in patients with neurofibrosarcomas and crossover neurofibromas. Pain component was character-
istic of neurofibrosarcomas, neurofibromas and melanotic schwannoma; perineuriomas were characterized by painless

progression.

Conclusion. Compulsory scan along the nerve allows to find tumors in clinically intact areas and other nerves.

Keywords: schwannoma, neurofibroma, neurofibrosarcoma, peripheral nerve ultrasound, neurofibromatosis

For citation: Druzhinin D.S., Karapetyan A.S., Novikov M.L., Druzhinina E.S. Peripheral nerve tumors in adults and
children: Clinical and diagnostic characteristics. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(3):69-77.
(In Russ.). DOI: 10.17650/1683-3295-2023-25-3-69-77

BBEJIEHUWE

HM3yyeHne HOBOOOpa3zoBaHUWIl IMepudepUIcCKUX
HepsoB (ITH) HaxomuTcs Ha CTBIKEe HECKOJIBKIX CIICITAAITb-
HOCTEl — OHKOJIOTMH, HEUPOXUPYPTUH, TCHETUKHN W He-
BpoJiornu. bosnbimHcTBO onyxoieit ITH saBastorest 1o6po-
Ka4eCTBEHHBIMH 1 MEIJICHHOPACTYIIMMU, TTO3TOMY JOJITO
KIMHUYIECKU He TIPOSIBIISTIIOTCS. Takre MeTomabl HeHPOBH-
3yajm3alliy, KaK yabTpa3ByKoBoe ucciegoBanue (Y3UM)
1 MarHUTHO-pe30HaHCHas Tomorpadus (MPT), — ocHOB-
HBbI€ METOAblI OOHaApyxXeHUsI HoBoobOpa3oBaHnuii [1H, mo-
3BOJISIIONINE OIPEAETUTD MX MECTOPACIIONOXEHHE, pa3Mep
1 B3aMOJICHCTBHE C OKPYXKAOIIMMHK TKAHSIMU, B OTIIMYHE
OT BJICKTPOMUOTPaUH, TIPU IPOBEACHNN KOTOPOIA BHISIB-
JISTIOTCST HeCTIeTM(bIeCKIEe U3MEHEHMST, HE TIO3BOJISTIOIIIE
JIaxe TIPEATIONIOKUTh Hamare obpazoBaHMsI. HecMoTpst
Ha 00JblIyI0 4UyBcTBUTEIbHOCTS MPT B 00HapyXeHur HO-
BoobOpazoBanuii [TH, Y3U uMeer npenMyIIecTBO ¢ TOYKU
3peHMST BO3MOXHOCTH IIPOBEICHMS CKPMHIHTA C BKITIOUE-
HUEM B UCCJIEIOBaHNE HECKOJIbKMX HEPBOB Pa3HbIX YacTei
Tena. OKOHYATEIbHBIN TMAaTHO3 YCTAHABIMBACTCS TOJIBKO
ITOCJIe TUCTOJIOTMYECKOTO MCCIenoBaHms. JledeHre HOBOO-
opazoBanuii [TH — xupypruyeckoe u TpedyeT MyabTUANC-
LUIUTTHAPHOTO B3aNMOICHCTBIS Bpadeii.

Ieas uccnenoBanusa — onucaTb KIMHUKO-UHCTPYMEH-
TaJIbHBIE XapaKTePUCTUKU IMALIMEHTOB C IePBUIHBIMU
OOWHOYHBIMH Y MHOXECTBEHHBIMHA HOBOOOPA30BaHUSI-
mu ITH.

MATEPHAJIBI 1 METO/IbI

PeTpocnieKTMBHO NmpoaHaIU3WMPOBaHH 45 cioydacB
TIepBUYHBIX HOBOOOpa3oBaHmii [TH, BEISIBIIEHHBIX B TIEpH-
on ¢ 2013 mo 2020 . B uccrenoBanmne He BKITIOYAIN CIIydan
METacTaTHYECKOTO MOpaXXKeHMSI HEPBHBIX CTBOJIOB. Kirm-
HUYECKH OlICHKA BKITIOUajia OIpeeIeHIe MOTOPHOTO JIe-
¢ummTa B MopaxkeHHON KOHEYHOCTH C MCIIOJb30BaHNEM
mkaiasl MRC (British Medical Research Council) u 6o:e-
BOTO CMHIPOMA C ITOMOIIBI0 JIMICKOM HIKaIbl Helpora-
THYecKoii 6ou [1]; Hamure TMIOTPodUil U TpOPUIECKIX

W3MEHEHWI KOXH U e¢ TIPUIATKOB BBISIBIISLINA ITyTEM BU3Y-
aJJbHOTO OCMOTpa M CpaBHEHUS ¢ KOHTpalaTepaabHOM
CTOPOHOI1; CEHCOPHBIC HAPYIIICHUS OMPEACIISIIN IIPU CYOh-
€KTUBHOI OIICHKE M HAHECEHWM TAaKTUJIBHBIX pa3mpaxke-
HUIA UTOJIKOM.

BceM manmeHTaM IIPOBOIMIIN BJIEKTPOGU3NOTIOTH -
yeckoe MccaegoBaHue Ha ayekrpomuorpade «Heitpo-
codt-MBIT» (Poccust) ¢ olleHKO# TTpoBOasIIeit (PyHKIINT
BOBJICUCHHOTO HEPBa, a TaKXKe KOHTpaIaTepaabHOI CTO-
ponbl. B 42,2 % ciyuaes (n = 19) nmpoBeneHa UrojibuaTast
MHOTPadusT MBI, THHEPBUAPYEMBIX TTOPaKEHHBIM HEPBOM.
Y3U ITH semomHsiock Ha ckanepe Sonoscape 20 Pro (Ku-
Tail) B pexXXuMe Cepoil IMKajbl ¢ JIMHECHHBIM TaTINKOM
B Auana3oHe yacToT 8—15 MIi1 ¢ ncrnonb3oBaHUEM TIPO-
TOKOJIa, BKJTIOYAOIIETO OIICHKY JUIMHHBIX HEPBOB PYK, HOT
M TIEYEBOTO CITJIETEHMS ¢ 2 cTOpoH [2]. HemocTyrHbIe mist
HCCIIEAOBAHMS ITOSICHUIHO-KPECTIIOBOE CITICTCHIE, MEXK-
pedepHbIe HepBhI, 00JIACTh MAJIOTO Ta3a M AHOTCHUTAIBHAS
00J1aCTh He BKJIIOYAJIUCh B MPOTOKOJI. B 46,6 % cinydaeB
(n = 21) mipoBenena MPT (1,5 Tir) ITH ¢ KoHTpacTHEIM
yemwtenueMm [amoBuctom. Kpome Toro, BceM malmeHTaM
BemosHeHBI MPT romoBHoro mosra (1,5 Ti) ¢ omneHKoIM
MOCTO-MO3KEUKOBOTO yIJIa UIST CKIIFOYeHUSI HOBOOOpa-
3oBaHus VIII mapsl yepenHbix HepBoB, a Takxke MPT rpyn-
HOTO OTIejIa TO3BOHOYHUKA IIST MCKITIOYCHMST CITUHATb-
HbIX HOBOOOpa3zoBaHuii. B 3 (6,6 %) ciyyasix npoBeaeH
TIOVICK MyTaluii B reHe NF1.

B 88,8 % cny4aeB (n = 40) mpoBeaeHO XUPYPIUYECKOE
JieueHre B 00beMe pe3eKIIMU KarCyJIMPOBaHHOM OMyX0Ju
Ha OrpaHMYCHHOM YJacTKe HepBa — TaM, IIIe 3TO BO3MOX-
Ho. [TpoBommIm MaKpOCKOIMYECKYIO OLIEHKY BHEIITHETO
BHUIa OIYXOJIH, OIICHKY COCTOSIHMSI 000JIOUEK HepBa, Ha-
JINYMST THBA3UBHOTO POCTA, MHTPAOIIEPALIMOHHYIO 2JIeK-
TPOCTUMYJISILIUIO C LEJIbI0 MACHTU(UKAIINN HEBO30YIN-
MBIX YYAaCTKOB HepBa. [McTOIOrmYecKoe NcciaeaoBaHue
obpazoBanus [1H ¢ mpuMeHeHNEM OKpacKH TeMaTOKCH-
JIMHOM ¥ 3031HOM M 110 Ban-In3ony BeimonHeno B 91,1 %
ciayqaeB (n = 41).



Cratuctyeckyo oOpabOTKy MOJIYYeHHBIX JaHHBIX
BBITIOJIHSIIA C TIOMOIIBIO TIPOTpaMMHOTO T1akeTa Statisti-
ca 10, MpUMEeHSITM METOIbI ONTUCATETHbHOMN CTATUCTUKM.

PE3VJIBT'ATBI
Cpenn MOp(}OoJIOTHIECKN He TUITMPOBAHHBIX CITyJacB
(n=5) y 3 ManiMeHTOB UMEJIX MECTO JOCTOBEPHBIC KPUTE-
pvu [1s1 IIBAHHOMATO3a 06€3 TeHETUYECKOTO MOATBEPXKIE-
HUs, B 2 clTy4yasiX BEISIBJIICH HelipodnOpomMaros 1-ro tuma
¢ nokaszaHHoit myTanueii B rene NFI. T[latomopdonornye-
CKO€ MCCJIEIOBAHUE B 3TUX CIYYasiX He IPOBOIMIIOCH BBU-
Iy HEeUeneco00pa3HOCTU XUPYPTUUECKOTO JICUEHUS
13-32 OOIIMPHOCTYU MTOPAXKEHUS U OTCYTCTBUSI 3HAYMMOTO
MOTOPHOTO Neuiinra 1 60JIEBOro CUHAPOMA.
B nipouiecce 06paboTkM Matepurala Bce ciyyau Kiac-
cU(UIIMPOBAHBI HA 2 TPYIIIIHL:
* C OIMHOYHBIMU 00Opa3oBaHUsIMU (1 = 39), oOOHApYKEH-
HBIMU B OTHOM JTOCTYITHOM CETMEHTE KOHEYHOCTH;
* C MHOXECTBEHHBIMU 00pa3oBaHUsIMK (1 = 6), 0OHApY-
JKEHHBIMU B 00JIee YeM OJJHOM CerMEHTE KOHEYHOCTH.
VY nmanueHToB ¢ ONMHOYHBIMU HOBOOOPA30BAHUSIMU
1Mo MaToMop¢hOJIOTMYeCKOMY MTPU3HAKY BBIIEIEHBI O~

13,6 %
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HOUYHBIE KJIaCCMYECKUE IBAaHHOMBI (1 = 21), MenaHo-
TUYECKUE IIBAHHOMEI (n = 1), HeiipopuOpoMEl (1 = 9),
TIEpUHEBPUHOMBI (7 = 4), 310Ka4yeCTBEHHbIE HEWpOohuo-
pocapKoMBI (1 = 2), TIepeKpeCTHBIN BapuaHT IIEPUHEBPH -
HOMBI ¥ IIBAHHOMEI (7 = 1), TIepeKpeCcTHBIN BapruaHT Heil-
pohrOPOMBI ¥ TIepUHEBPUHOMEI (1 = 1). MHOXeCTBEeHHBIE
HOBOOOpa30BaHUs ObUTH TIPeNCTaBIeHBI Helipohudpoma-
mu (Helipopudbpomaros (n = 3)) U MHOXKECTBEHHBIMU
IIBaHHOMaMM (IIBaHHOMATO3 (1 = 3)).

JI71s1 1IIBAHHOM XapaKTEPHOM yIBTPa3ByKOBOI KapTUHOMN
ObUIO HAJTMYKE KaTCYJIMPOBAHHOIO OKPYTJIOTO 00pa30BaHUSs
B CTPYKTYpe HepBa 0e3 MPU3HAKOB IMIIePBACKYJISIPU3AIIIN.
Heiipoubpombl ObUTM TIPENCTABIEHBI TPEUMYIIECTBEHHO
BEPETECHOBUAHBIMY 00pa30BaHMSIMU O€3 YETKO pazInyuMoin
TUTIEPIXOTEHHOM TPAHUIIBI C IPYTIMK YYaCTKaMK HEPBOB.
INeprHEeBpHOMBI BU3YaTM3MPOBATUCH KaK HEOJHOPOIHEIE,
HE KarcCyJMpOBaHHbBIE MPOTSDKEHHbIE HOBOOOPA30BAHUS
B CTPYKType HepBa 0e3 pa3ImuanMbIX TpaHuil. Helipoduo-
POCapKOMBI TIPEACTABIISLTA COOOH MPEUMYIIIECTBEHHO JIO-
KaJIbHbIE aHA9XOTEHHbIe 00Pa30BaHMsI B CTPYKTYPE OTHOTO
WM HECKOJBbKUX (DacimKyn B Hepse. Jlokanu3aimsi HOBO-
obpazoBanuii [TH npuseneHa Ha puc. 1.

B WeaHHOMbI: MN (n = 3); UN (n = 2); PB (n = 3); McN (n = 1); mexnanbuesbii
HepB (n=1);FN (n=1);Ish(n=4);PN(n=2);TN(n=3);SN(n=2)/
Schwannomas: MN (n=3); UN (n=2); PB (n = 3); McN (n = 1); interdigital nerve
(n=1);FN(n=1);Ish(n=4); PN (n=2); TN (n=3); SN (n=2)

B WBaHHOMaTO3: PB (n = 1); pyKa (n = 1); Hora (n = 1) / Schwannomatosis:
PB(n=1);arm(n=1);leg(n=1)

B Henpodubpombl: MN (n = 2); UN (n = 1); Ish (n =4); TN (n = 3) / Neurofibromas:
MN (n=2);UN(n=1);Ish(n=4); TN (n=3)

Henpodunbpomatos 1-ro Tuna: Ish (n = 3), B Tom uncne Henpodprbpombl
VIl napbl) / Type 1 neurofibromatosis: Ish (n = 3), including pair VIl neurofibromas

B NepuneBpuHombl: UN (n = 1); RN (n = 1); Ish (n = 3) / Perineuriomas: UN (n=1);
RN (n=1);Ish(n=3)

Henpodubpocapkomsl: Ish (n = 2) / Neurofibrosarcomas: Ish (n = 2)

Puc. 1. Jlokaaruzayus noeoobpasosanuii nepughepuseckux nepgos y obcaedosannwvix nayuenmos. MN — cpedunnuiii nepe; UN — nokmesoii neps; RN — ay-
uegoll Heps; McN — mbiueuno-koxcnoiii Hepe; PB — naeuegoe cnaemenue; Ish — cedaruwnoiii neps; TN — 6oavutebepyosutii Hepg;, PN — manobepyoguiii

Heps; SN — ukponoxcHbLil Hepe

Fig. 1. Location of peripheral nerve tumors in the examined patients. MN — median nerve; UN — ulnar nerve; RN — radial nerve; McN — musculocutaneous

nerve;, PB — brachial plexus; Ish — sciatic nerve; TN — tibial nerve; PN — peroneal nerve; SN — sural nerve
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B 49 % cnyuae (n = 22) BepuduLIMpOBaHbI U30JUPO-
BaHHbIE IIBAHHOMBI, U3 HUX B O0JIACTU aHATOMUYECKUX
TyHHeJIei 00pa3oBaHUs ObLUTA JIOKAIU30BAHbI B 5 CIIy4asix:
KaprnaibHbI KaHat (n = 2), KyouranbHbiit (n = 1), pu-
OynsipHBIi (1 = 1), OeApeHHbI HEPB B TAXOBOM KaHaje
(n=1) (puc. 2). OnuHOYHAs HeitpohnOpoMa B KapIraib-
HOM KaHajie 0OHapyXeHa ToJbKo B 1 ciydyae. MHOXeCT-
BEHHbBIE IIBAHHOMBI (ITBAHHOMATO3) OBUTH MTPECTABIEHbI
B ITH ToBKO OMHOM HOTH (1 = 1) MM JIEeBOM TTOJIOBUHBI
meu (n = 1), 4ero Mbl He HAOJIOJAJIN Y TTAITUEHTOB C HEell-
podubpomMaro3zoM 1-ro TuIIa, IIpr KOTOPOM HEPBHI BOBJIC-
KaJICh aCUMMETPUYHO, HO CTPOTO C 2 CTOpOoH. [lepuHes-
PUHOMBI BOBJIEKQIN TOJIBKO MPOKCUMAIbHbBIE YUYaCTKU
KOHewyHocTel ¢ 1 cropoHsl. Bee cirydan Heiipodmrbdpocap-
KOM MMEJTN UCKITIOUUTETBHO OMHOCTOPOHHIOIO JIOKAIN3a-
LIWIO B CEMAJIUIITHOM HepBe (1 = 2).

CBoaHbBIE TaHHBIE O BBISIBIEHHBIX KIIMHUKO-UHCTPY-
MEHTAJIbHBIX XapaKTepUCTUKAX MalMeHTOB ¢ HOBOOOpa-
3oBaHusIMU [TH nipencraBiaeHbl B TaOaULIE.

[Mpu comocTaBieHNN TUTIOB OITyXOJIEH MO TATOMOP-
(onornueckoMy npuszHaKy He OOHAPYXEHO pa3TUUUil
T10 TIOJTY ¥ BO3PACTY MalMEeHTOB MEXIy COOTBETCTBYIOIIH -
MU TPYIITIAMHU, 32 UCKITIOUEHUEM TPYTITIbI TIEPUHEBPUHOM,
KOTOpBIE BO BCEX pacCMaTPUBAEMbIX HAMU CITyJasix ObUTH
OoOHapyXeHbl y neTeid 1 moapocTKoB. Bo Bcex ciyyasx
¢ Bepu(UILIMPOBAaHHBIMU HeliponbpocapkoMaMi B Ha-
IIeH TpyIIITe MaueHThl ObITH cTapime 50 Jet.

Haunbonee nodbpokayecTBEeHHOE TeUeHUE HAOII01aI0Ch
y MAIIMEHTOB CO IIIBAHHOMAaMU, IPUYEeM KaK OIUHOYHBIMU,
TaK ¥ MHOXECTBEHHBIMU (I1ape3 OTCYTCTBOBAI B 59 1 66 %
CJTyJaeB COOTBETCTBEHHO).

Hu B ogHOM 13 ciiydyaeB He ObLJIO OTMEUEHO 00JIeBO-
TO CMHIPOMA U PEIKO BBISBISUINCH TUTIOTPOMUN MBIIIIL]
(27,2 %), Torma Kak BereTaTUBHbIC HApyIICHUSI BCTPE-
yanuck y 77,2 % 6ombHbIX. [1pn Helipodrubpomax HabIIO-
Jajicsl TIPEeMMYIIECTBEHHO JIETKUN HEBPOJIOTUYECKUi
neduuut (70 %), B 30 % ciiydaeB mpUCyTCTBOBAIa HEMpPO-
natuyeckast 00Jib B TIOKOE, U B MOAABJISIIOLIEM OOJIbIINH-
CTBE Ciy4aeB ObITM OOHAPYXEHBI TUMOTPO(PUUN MBITIII]
(80 %). MMauueHTsl ¢ HellpodubpocapKkoMaMu UMETU
[ITYOOKMWIA M yMEepEHHBIN HEBPOJIIOTUYESCKUI Oe(OUITUT C TH-
MOTPO(USIMU MBI, BETETATUBHBIMU TIPOSIBICHUSIMU
U HeliponaTuueckoit 60Jb10. B oqHOM U3 ciiyyaeB HEMpo-
(hubpocapkoMbl MalMEeHTy MOTPEOOBATIOCH TPUMEHEHUE
MOP()HUHOBOI TTOMITHL.

B cirydasix ¢ mepuHeBpuHOMaMU UMENTA MECTO TTPENMY-
IIECTBEHHO TUTTOTPO( MY MBIIIILL C YKOPOUEHUEM KOHEYHO-
CTH, COTPOBOXIAIONINECS YMEepeHHBIM Tape3oM B 40 %
HaOJIIOIEHU ¢ OTCYTCTBMEM HellpomnaThyeckoi 60/u.

DneKTpoU3N0IOTUECKIE TOKA3aTeNN Y MAlMeHTOB
CO IIBAHHOMaMU B OOJIBIITMHCTBE CIyYaeB XapaKTepu30-
BaJCh HOPMAaJbHBIMM TapaMeTpaMu TPOBEACHUS
(68,1 %) wau aucrniepcueil MPOKCUMaJIbHOM M -BOJIHBI
10 OTHOLUEHUIO K AucTanbHoit (22,7 %). Ilpu aTom y na-
LIMEHTOB C HelpohnOpoMaMy OTMEYATIOCh CHUKEHUE aM-
mutynsl M-Bomubl (80 %) WM TIOJIHOE OTCYTCTBHUE

Puc. 2. Ilpumep Hosoobpazosanus bedpernHozo Hepea (YKA3aHO CMPEeNKoil):
conocmaenenue OGHHbIX MAZHUMHO-PE30HAHCHOU momoepaghuu (a) u yav-
mpaseyko60e0 uzobpaicenus bedperHoeo Hepsa (6) ¢ MAKPOCKONUYECKOU
UHMPAONEPAUUOHHOU KapmuHoli (8)

Fig. 2. An example of femoral nerve tumor (arrow): comparison of magnetic
resonance imaging data (a) and ultrasound image of the femoral nerve (6)
with macroscopic intraoperative picture (8)

B030ymnMocT akcoHa (20 %). Y mameHToB ¢ MHOXKeCT-
BEHHBIMU IITBAHHOMAaMU MbI HAOJTIOIAJT CXOXKYIO 3aKOHO-
MEpPHOCTh ¢ HOPMaJIbHBIMHU TMOKa3aTeJIMU M -BOJHBI
B 66,6 % ciydaeB M CHUXXeHUEM aMIUIMTYIbl B 33,4 %
CJTy4aeB, TaK Xe KakK 1 y MallMeHTOB ¢ MHOXECTBEHHBIMIU
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Clinical and instrumental characteristics of the patients with peripheral nerve tumors

XapakTepucTnka

Bo3spacT mauueHToB, JeT
Age of patients, years

Ion, n (%):

Sex, n (%):
MYXKYUHBI
men
KEHILUHBI
women

IlIBanHHOMa
Schwannoma

MenaHoTHYECKag IIBAHHOMA
Melanotic schwannoma

Heiipodpubpoma
Neurofibroma

[NepuHeBprHOMa
Perineurioma

Heitpopubpocapkoma
Neurofibrosarcoma

[lepexkpecTHbIC BApUAHTHI
Crossover variants

YKopoueHre KOHEUHOCTH
Shortened limbs

TunoTtpodus Mbli
Muscle hypotrophy

BereratuBHbIE HapylIeHUS
Vegetative abnormalities
HetiponaTuyeckasi 60J1b B TOKOE
Neuropathic pain at rest
CeHcopHBIe HapyIIeHUS

Sensory abnormalities

OueHka o JInackoii mkaiie,
OaJIbl
Leeds scale, score

[y6okuit nape3 (M0—M)
Deep paresis (M0—M1)

‘YMepeHHbIi mape3 (M2—M3)
Moderate paresis (M2—M3)

Jlerkwmii mape3 (M4)
Light paresis (M4)
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TOM 25 Volume 25

OIMHOYHbIE HOBOOOPA30BAHMS x:g:%%%‘;e;g:m;
(n=39) (n=6)
ITIBanHomel  HeiipodmOpombr Hepﬂlr(l)l;f]::pﬂ- Heglza)l?)ﬁ?,fo- IlIsaroMaros dml-ﬁlsgll\l/)lg;os
(n=22) (n=10) (n=5) arcoma (n=3) fatosts
Jemorpacduyeckune 1aHHbIE
48,3+ 12,2 32,5+£84 12,2+4,3 57 u 64 31,23, 40 41, 34, 30
14 (63,3) 4 (40) 3 (60) 2 (100) 1(33,3) 2 (33,3)
8 (36,3) 6 (60) 2 (40) — 2 (66,7) 1 (66,7)
ITaromopdoorus, n (%)
21 (95,5) - — - 2 (66,7) -
1(4,5) = = = = =

= 9 (90) — - 1(33,3) 3 (100)

- - 4 (80) - - -

- - — 2 (100) - -

- 1(10) * 1 (20) ** - - -

Knunnveckas kaptuna, n (%)

- = 5 (100) — - —
6(27,2) 8 (80) 5 (100) 2 (100) 1(33,4) 3 (100)
17 (77,2) 5 (50) 4 (80) 2 (100) - 3 (100)

- 3 (30) — 2 (100) - 3 (100)

- - — 2 (100) - 1(33,3)
8,9+2,1 112+1,2 3,2+ 0,4 19/21 6,4 11/16/14

- - - 1(50) - 1(33,4)

- 3(30) 2 (40) 1 (50) — 2 (66,6)
9 (40,9) 7 (70) 3 (60) - 1(33,3) —
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Oxonuanue mabauybl
End of table

OMHOYHbIE HOBOOOPA30BAHKS x:g&;%‘:ﬁ:ﬂ;;;
(n=239) (n=+6)
XapakTepucTuka
Heiipodm6po- Heiipo-
ITIBannombl  HeiipohuGpombl Hel:[p(l)};fl:p"' CaApPKOMBI AL T ¢udpomaTo3
(n=22) (n=10) = =
=) (=2 ®=3 (n=3)
Knnanveckas kaptuna, n (%)
OtcyTcTBUE MTape3a
Absence of paresis 13(59.0) - - - 2(66,6) -
Heitpodubpoma VIII mapst _ _ _ _
Pair VIII neurofibroma 3(30) 3 (100
JlanHble 31ekTpoHeiipomuorpaduu, n (%)
CHuXeHue aMIuIuTyasl M-oTBeTa
M-response amplitude decrease 20,0 8 (30) 5 (100) a 1(33,3) 1334
CeHCOpHBI MOTeHLIMAI AEHCT-
BHsI B HOpME 16 (72,8) 1 (10) — — — —
Normal sensory action potential
CeHCOpHBII MOTeHLIMAI AeHCT-
BUSI OTCYTCTBYET 6(27,2) 9 (90) 5 (100) 2 (100) 3 (100) 3 (100)
Absence of sensory action potential
Hucnepcus M-otsera _ _ _ _ _
M-response dispersion 5(22,7)
OrcyrcTBre M-oTBeTa
Absence of M-response - 2(20) - 2(100) - 2(66,6)
HopMmanbHas ammuryna
M-oTBeTa 15 (68,1) — — — 2 (66,6) —
Normal M-response amplitude
CrioHTaHHas1 aKTUBHOCTb _ 8 (80) 4 (80) 2 (100) _ 2 (66,6)

Spontaneous activity

* [lepexpecmuulil 6apuanm Heupodudbpomsl u nepuHespuHomsl; * *nepekpecmublii 6apuanm WeaHHOMbL U NEPUHEBPUHOMDBL.
*Crossover neurofibroma and perineurioma variant; **crossover schwannoma and perineurioma variant.

HeipodudbpoMamu (oTcyTcTBrE M-BOIHEI — 66 % ciyda-
€B, CHIDKeHMe aMIuIuTyabl — 33,1 %). [lepruHeBpHOMBI
BO BCeX HAOJII0JAeMbIX HAMU CIydasiX MMEJIM COXPAaHHYIO
BO30YIMMOCTh ITOPAKEHHBIX HEPBOB CO CHIKEHHEM aM-
IUIMTYIHBIX XapakTepucTuK. CIIOHTAaHHAsl aKTUBHOCTh
rnpu 3ToM Habmoaanack B 80 % ciyuaes (n = 4). Bee ciy-
yau 3/10KaYeCTBEHHBIX HOBOOOPA30BaHUI XapaKTepr30-
BaJIMCh OTCYTCTBMEM BO30YAMMOCTHY BOBJI€YEHHBIX HEPBOB
1 ux BetBeid. [1py TeCTUPOBAHUH MBILLILL C IIOPAKEHHBIMU
HepBaMM PErMCTPUPOBAIACh I€HEPBALIMOHHASI CIIOHTAH -
Hast aKkTUBHOCTb B 80 % cily4aeB y MalieHTOB ¢ HeMpoduo-
pOMaMu U IIEPMHEBPMHOMAMM 1 BO BCeX CydasiX y maiu-
€HTOB C HelipodubpocapKoOMaMu.

OBCYXIEHME
[NepBoHauanbHO B Kilaccudukannm BecemupHoit op-
TraHW3aIM1 3IPpaBOOXPaHEHUSI OITYXO0JIHM 13 obonodek [TH

MOAPA3AEISIIUCH MO JIOKAIU3aLUKU Ha YepeIHbIe, epude-
pudecKre, MHTpaaepMalbHBIC, a TAKXKE OITYyXOJIM B 00JIa-
¢t men u ronoBbl [3—6]. CorracHo Kinaccudukauun
2013 . onyxonu ITH oTHOCATCS K TpyIIie Me3eHXUMaJlb-
HbIX onyxouieii [7]. Ilpu aHanu3e nuTepaTyphl BHISIBICHO
TOJIBKO HECKOJIBKO padOT, OIMMCHIBAIOIINX CITEKTP ITATOMOP-
donornuecknx BapuaHToB oryxoseit ITH [8, 9], mpuuem
cJIydan 1o0poKadeCcTBEHHBIX HOBOOOPAa30BaHMIA TIPEICTAB-
JICHBI B JINTEpAType Topa3no MEHbIIIE, YeM 3JT0KA9eCTBEH-
HbIX [10—14]. YacToTa 3]10KaueCcTBEHHBIX HOBOOOpa30Ba-
Huit u3 I[1H, mo maHHBIM JIUTEepaTypbl, COCTaBJISCT
0,001 %, a y nauueHTOB C JOKa3aHHBIM Helipodudpoma-
To30M — 10 4 % [8]. I1o pe3ynbraTaM Hallero KCCieaoBa-
HUS B CIIEKTpe Bcex HabJrogaeMbIXx HaMu omyxoseit ITH
3/I0KA4eCTBEHHbIE HOBOOOpA30BaHMsI BhISIBIEHbI B 4,3 % ciy-
gaeB (#n = 2), 4TO COTIacyeTCsI C JaHHBIMU MUPOBOI JINTE-

paTypBhl.



B HabmomaeMBIX HaMU CITydasix TIPeACTaBICHBI T~
€HTHI B IIMPOKOM BO3PAaCTHOM JAMalia3oHe 0e3 Impeobraaa-
HUS 110 TI0JIOBOMY TIPM3HAKY, KpOMe OOJIBHBIX C TIEPUHEB-
PUHOMAaMH, KOTOpBIE BCe ObUTM AeTbMH. 1o pesymbraraM
nccaenoBanus A. Harun u coaBT., Ha TIpUMepe OITyXOJIr
VIII napb1 HEpBOB clieiaH BbIBOM, YTO HA MOMEHT MepBUY-
HOTO 00paIlleH!s pa3Mep HOBOOOPa30BaHUS OBLT TOCTO-
BEpPHO OOJbllIe Y MY>XKUMH, YeM Yy XeHIIuH [15], ogHako
B APYrou paboTte, MOCBSIIEHHO IBAHHOMAaM pa3HOM JIo-
Kalm3alnuu, He OOHApYyXEHO ITOCTOBEPHBIX Pa3IUUMiA
I10 TI0JIOBO3pacTHOMY ITpu3HaKy [16]. Uro kacaercst mepu-
HEBPUHOM, B ITOIABJISIONIEM OOJIBITMHCTBE CJIy4aeB OHU
00HapYXMBAIOTCS B paHHEM ICTCKOM M ITOAPOCTKOBOM
Bospacre [17].

Knuandeckue mposiBiIeHUs IIBAHHOM BKJTIOUAJI JIH-
60 acuMritomHoe TeueHue (59 % ciryyaeB Mpy U30JUPO-
BaHHBIX BapuaHTax), JU0OO JieTkuii nape3 u 6e300JeBoe
teyeHue (41 %). Iunorpodun MBI OOHAPYXUBAIKCH
He yacto (27,2 %), 4T0 OOBSICHSETCS MEUIEHHBIM POCTOM
OITYXOJIM C XOpolleit agantaiueit GyHKIIMA HEpBa K BO3-
nmeiictBuio gasineHus [9, 16—20]. ¥ nmaumeHTOB C IJIEK-
cuOpMHBIMU HelipodubpoMaMu 4acToTa OO MOXKET
npocturath 44 % [21]. B HallieM MccieoBaHUK TaAKXKe PO~
JMIEMOHCTPHUPOBAHO OOJIBIIIEE YHCIIO CIIydyaeB C OOJIEBBIM
TEYCHUEM Y TTAIIMEHTOB ¢ MHOXECTBEHHBIMM HEWpohro-
pomamu (1o 30 %) B cpaBHEHMH C OMIMHOYHBIMU 00pa30-
BaHUSIMU, 9YTO, OUYEBHIHO, CBSI3aHO C OOJIBIIICH TIIOIIAIbIO
BOBJICUCHHBIX HepBOB. Hanmume MoTopHOTO meduimra
py Helipodrbpomax B 30He MHHEPBAIINH TTOPAKEHHOTO
HepBa 6buTO onrcaHo B 17 % HaGmoneHuit [21], omHako
10 pe3yJbTaTaM HaIllero MCCIeIOBAaHUS BCE IMAllMCHTHI
HMMeJIM MOTOPHBIA AeduLnT: yMepeHHbIi — B 30 % ciay4a-
eB, jJerkuii mape3 — B 70 %. Y Bcex GOJIbHBIX CO 3JI0Ka-
YeCTBEHHBIMH HOBOOOPa30BaHUSIMU IIPUCYTCTBOBAIN
BBIpakeHHasI HeliponmaTuiecKast 001 1 YMEPEHHBIN WTH
IIyOOKWIA TTapes3, 9YTO TaKKe OTMEUYEHO IPU ONMUCAHWU
KJIMHUYECKOI KapTUHBI Helipo(hnOpocapKOMEI B TUTEpa-
Type [22—24].

Bosbliasi BBIpaXXeHHOCTh HEBPOJIOTMIEecKOoro aedu-
[IUTa y MAIlEHTOB B HaIllel paboTe MOXET OBITh OOBSICHE-
Ha 0COOEHHOCTBIO COOpa JaHHBIX, a UMEHHO CIIOHTAaHHBIM
oOpaireHreM OOJIbHBIX C MOTOPHBIM Ie(DUIIMTOM, TOTIA KaK
B nccienoBanuu F. Noble 1 coaBT. 3TO pe3yibraT CKpH-
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HuHTa [23]. B ciygasix ¢ mepruHeBpMHOMaMU UMeJT MECTO
BPOXIEHHBINA, MEIUIEHHO MTPOTPECCUPYIOIINI MOTOPHBIN
IeUINT, 4aCTO TIPOSBISIONINIICS aCUMMETpHEil KOHEed-
HOCTH, YeTO He HaOJII0Ial0Cch Y MAMeHTOB C IPYTUMU
TANIAaMKX HOBOOOpaszoBaHuii [25, 26].

MEI He BBISSBUJINA 3aBUCMMOCTH TSDKECTH MOTOPHOTO
neduuTa OT KoJIMyecTBa o0OHapyKeHHbIX ormyxoJieit [TH,
YTO OTMEUYEHO U APYTMMU MccienoBaTenasamu [15, 18, 21].

ITo manubiM Y3U ObIM OOHaApyXKeHBI IIBAHHOMBI
U HelipoduOpombl Ha pa3Hbix yuyacTtkax ITH 0e3 yerkoit
MPUBSI3KU K KOHKpeTHOMY MecTy. Hanpumep, B 22,7 % ciy-
YyaeB IITBAHHOMEBI ObUTH BBISIBJICHBI B aHATOMUIECKIX TyH-
HEJISIX, 9YTO C YIETOM IUPOKOM IPEACTaBICHHOCTH OITyX0-
JIel HOCUT CITyJaliHbIN XapaKTep 1 He TTO3BOJISIET CAeIaTh
BBIBOJI O OOJIBIIICH BEPOSITHOCT OOHAPYKEHMS OITyXOJIei
WMEHHO 3ToH JJoKaym3aun. [1omoOHbIe pe3yIbTaThl ObLTH
MOJIy4eHBI ¥ B paboTax Ipyrux aBTopos [8, 9, 18, 27].

Bce BBIsIBICHHBIC HAMM CIy9al MHTPAHEBPAIBHBIX
MePUHEBPUHOM HOCWUJIM OAHOCTOPOHHUIA XapakTep 1 Obl-
JIU TIPENCTABIAEHBI TOJIBKO Ha OMHOM CETMEHTE KOHEUHO-
CTU. AHAJIOTMYHbBIC PE3y/IbTaThI ITOTYICHBI IIPY OTTMCAHNT
19 ciyyaeB moKa3aHHBIX IepuUHEBpUHOM [17], omHAKO
B JIMTepaType MpeACTaBIeH clydail OnIaTepaybHOMN Iepy-
HEBPUHOMBI JIOKTEBOTO HepBa [28], a TaksKe clTydail MHO-
JKECTBEHHOTO pacIrpeecHNs IepUuHEeBpUHOM [29].

PesybsraTel HeMpo(PHU3MOIOrMTIeCKOTO UCCIeI0BAHMS
IIPY pa3HBIX TUIIAX OMYXOJIell BKIIIOYAIN OTWHAKOBBIN
CIIEKTp U3MCHEHUI — HAJIMIKE IeHEepBAIlN B BUIE CITOH-
TaHHOI aKTMBHOCTH Y pEeMHHEPBAIINK B BUIE IIEPECTPOii-
KJA TOTCHITUAJIOB IBUTATCIbHBIX CAWHMUII, SIBIISTIOIINXCS
Ho30yIorn4YecKu HecrenuuaabsiMu [9]. [Ipy e TMHIIHBIX
KarcyJIupOBaHHBIX HOBOOOPa30BaHUSIX MBI HAOIIODATN
JICIIEPCHIO MOTOpHOro oTBeTa (22,7 %), omHAKO 3T AaH-
HbIE HOCWJIN CJIy9alHBIN XapakTep.

OrpaHndeHneM Halllell paboTHl OBLIO MaJIOe YHCIIO
HaOJTIONCHWI U OTCYTCTBHUE YCTAHOBJIICHHOTO CTAHIAPTHO-
ro rmporokoia Y31 u ODMI, kpome TOro, Mbl He TTPOBOIN-
JIN AMMYHOTHCTOXUMHUYECKOE MCCIICIOBAHNE OITyXOJICH.

SAK/TFOYEHHME

[MpumeHeHne 00sI3aTEIFHOTO CKAaHMPOBAHUSI HEPBOB
Ha TIPOTSCKEHUH TI03BOJISIET OOHAPYKUTH 00Pa30BaHMS B KITH-
HMYECKM MHTAKTHBIX YIaCTKAX, a TAKXKE B APYTMX HEPBaX.
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Hanbonee yactbiMu OpraHamMu-mMuULLIEHAMN NPU BTOPUYHOM NOPaXXEHUN Y NAUMEHTOB C KOJIOPEKTAJIbHbIM PAKOM ABNAIOTCA
neyeHb U nerkue. KpaHmaanble MeTacCTa3bl paKa CUTMOBUAHON KULIKK BCTpE4YarlTCA HE 4acTo. Cnyqaw ANArHOCTUKHK
KpaHUaNbHbIX METACTAa30B r'MraHTCKNUX pa3MepoB B HaCToALee BpeMa ABNAIOTCA NCKNIOYUTENIbHBIMU.

B ctatbe npencrasneH KNMHUYECKUW cny'-|a|7| BTOPUYHOIO 3KCTPA-UHTPAKPAHUAIBHOIO NOPaXeHua npun CTabuNbHOM nep-
BUYHOM ONyx0neBOM o4are B CMTMOBUAHON KULWKE y MOJIOA0MN NALMEHTKM C BLICOKUM Ct)yHKLLVIOHaﬂbeIM CTaTyCcoM.
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The most common secondary target organs in patients with colorectal cancer are the liver and lungs. Cranial metastases
from sigmoid colon cancer are rare. Giant cranial metastases are currently diagnosed in exceptional cases.

The article presents a clinical case of a secondary extra-intracranial lesion with a stable primary tumor focus in the
sigmoid colon in a young patient with a high functional status.
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BBEJIEHUWE

3abosreBaeMOCTh KoJTopeKTaabHBIM pakoM (KPP) co-
crasisieT 38,7 ciydas Ha 100 Thic. HaceneHus B Tox [1].
PacmipocTpaneHHOCTD paka 000IMOYHOM KUK, TT0 JaH-
HBIM OT€YE€CTBEHHOM JIMTEepaTyphl, octuraeT 161,3 ciydas
Ha 100 TeIc. HaceneHwms (1o coctossHmio Ha 2020 1) [2].

MeracTtatndeckoe TTopaskeHre TOJIOBHOTO MO3Ta M KO-
creit yepena mpu KPP BcTpeuaeTcst peke, yeM mopaxkeHHe
Ipyrux opraHoB. 1o HEKOTOPBIM TaHHBIM, YaCTOTa BCTpe-
YaeMOCTU TAaKMX METACcTa30B cOocTaBisseT 5—6 % Bcex
meTacta3oB KPP [3]. CornacHo pe3yabTaTaM MOy~
OoHHOro ucciegpoBanus S. Lei u coant. (2019), yactora
BTOPUYHOTO MOPaKeHUsI KOCTEH IPpU TaHHOU MaTOJIOTUU
coctanisieT 6,12 %, a MeauaHa BBDKMBAEMOCTU — 5 MeC
[4]. OmHako cBemeHMS O BCTPEYaeMOCTH MeTacTa3MpoOBa-
Hust KPP nMeHHO B KOCTH yeperia B OT4eTax, KaK MpaBu-
JIO, HE YKa3bIBAIOTCSI.

IIpencrapisieM KIMHUYECKOE HAOIIONCHUE PEIKOTO,
Ha Halll B3IJISI, CJTydasi TMTAaHTCKOTO MeTacTa3a paKa CUT-
MOBUIHOM KHUIITKA B KOCTU Yeperia C BBIPAKEHHBIM 9KC-
TpaKpaHHAIbHBIM PacCIPOCTPAHEHUEM.

KJIIMHUYECKHWU CIIYYAU

Hauuenmxa, 33 nem, 6 urone 2018 e. npoxoduna neve-
Hue 6 I'BY3 «Jlenunepadckuii 06aacmHOll KAUHUYECKUT OH-
Konoeuueckuil ducnaucep» 8 cés3u ¢ 00HapydlceHuem y Hee
KPP (onyxonv cuemosuonoit kuuxu, pT3INOMO, IIA cma-
dus). Ilayuenmie 8binoaHeHa NALUAMUBHASL HEPAOUKANbHASL
pe3eKuus cuemosuonoi Kuwku (Ouggepenyuposannas
A0eHOKApYUHOMA MOACMOU KUWKU C NPOPACMAHUEM 8cex
croee ee cmenku, G,).

[Iposedeno kombunuposantoe aeuenue: 4 kypca noauxu-
muomepanuu no cxeme FOLFOX (okcarunasamun, Hampus
negogoaunam, S-gayopoypauun) + Bekmubukc (nanumy-
Mymao).

B cea3u ¢ npoepeccuposanuem 3aboreeanus (memacma-
3upoeanue 8 neuenv) 8 OKmMsOpe Mmoo Juce 200a 8bINOAHEHb!
pacuiupenHasn pe3eKyus CUeMo8UOHOU KUWKU U pe3eKyus
ne6oil doau neuenu (mts). lucmonoeuueckoe 3aknouerue:
yMepenHo-Oup@epeHyuposanHas a0eHOKapuyuHoMa uHmep-
cmuyuansioeo muna, Il cmenens peepecca onyxoau, coxpa-
HeHUe HeMHOROUUCAEHHbBIX ONYX0A€6bIX KAeMOK Ha (hoHe Pub-
PO3HBIX UBMEHEHUII C 8bIPANCEHHBIM KANbUUHOZ0M 8 MKAHSX
neuenu, OpviyceiKU MOHKOU KUWKU, AUMPamu1eckKux y31ax.

Ilo danuvim komnsromeproii momoepaguu (KT) opearos
epyoHOUl KaemKu, OPHOWHOU NOAOCIMU U MAN020 MA3a
om 01.02.2019: ne3nauumenvHoe ymeHvuieHue pazmepos 3a-
OPHOUWUHHBIX AUMDAMUHECKUX Y3108, 8 0CIANbHOM — 0e3 3HA-
YUMOIL OUHAMUK.

B OanvHeiluwem nposeden Kypc noauxumuomepanuu no
cxeme FOLFOX + Bexmubuxc N8, a 3amem noddepicusa-

rowas mepanus Bexkmubuxcom No40 — do 02.06.2020, koeda
0bL10 8HOBb OUACHOCIMUPOBAHO NpO2peccupoganue 3abone-
saHue (denozumol 6 AuyHuKax). boavHoii nposedeno Kom-
OUHUPOBAHHOE NedeHue: 08YCMOPOHHSS AOHEKCIKMOMUS
(23.06.2021) + adsrosanmuas noauxumuomepanusi no cxeme
FOLFOX (c 28.06.2020 no 26.01.2021).

TIpu 6vinoaneHuy NO3UMPOHHO-OIMUCCUOHHOLL moMoepaghu,
coemeuernroli ¢ KT, 6 aueape 2021 2. danHbIX, YKA3bIBALOUUX
Ha omoaneHHble BMOPUHHbIE NOPANCEHUSL, He NOAYHEHO.

Panee, 6 cepedune 2020 e., nayuenmxa ommemuaa no-
s61eHUe NOOKOICHO20 00pA308aHUSsL 8 1€60L MeMeHHOl 00aa-
cmu, 0 Yem He cOOOWUNA c8OeMY AeUalyeMy 8Pay, CKpbleds
Kocmemuueckuii degpexm. Peskoe yseauuenue pazmepos ony-
xoau npousouino 8 konye 2021 e., 6 cesasu c uem 6 I'BY3 «Jle-
HUHEPAOCKULl 00AaACMHOU KAUHUYECKUL OHKO0A02U4eCKULL
ducnancep» 29.12.2021 6vira 6vinoaHeHa NYHKYUOHHAS
ouoncusi 06paz06anisi 0A0CUCMOLL YACMU 20108blL U NOCMAG-
AeH duaeHo3 — Memacma3s adeHokapyunomsl. [layuenmie
npogedersl Helipogu3syanusayuonHsle uccredosanus: KT-an-
euoepaghusi cocydos 20108H020 mo3zea (puc. 1) u maenummo-
PE30HAHCHAS MOMOo2pagus 20106H020 M0O32a ¢ KOHMPACMU-
posanuem (puc. 2).

1lo danuvim KT opearog epyounoit knemku, OprowHol no-
saocmu u manoeo masza om 01.02.2022: cmabuavuas kapmuna
00bI36eCMBACHUL 8 CMPYKMYPe HAOKAHMUYHbIX, BHYMPUSPYO-
HbIX U AD0OMUHANBHBIX AUMPDAMUHECKUX Y3108.

B mapme 2022 2. nayuenmka o6pamunace 6 HelilpooHKo-
snoeuveckoe omoenenue PHXH um. npogh. A.JI. Ilonenosa —
duruan OI'BY «HMHUII] um. B.A. Aamazoea» Munzdpasa
Poccuu ¢ scarobamu Ha eueanmckyio onyxonb 20108bl U 2py-
Oblil KocMemuuecKuil Oegpexm.

IIpu nocmynaenuu 8 KAUHUKY NAYUEHMKA KOMUEHCUPO-
8aHa No UMAanbHbIM ynKyusm. HameHnenus 6 Hegporoeuye-
CKOM cmamyce MUHUMAAbHbl — He3HauumensHoe npeobnada-
Hue 2ny0oKux pegaekcog Ha 20MOAAMEPANbHOU CMOPOHE
nopasiceHust U yMepeHHas Heycmouuusocms @ noze Pombepea.
IIo wkane Kapnosckoeo — 90 %.

Status localis: 6 memennoii obaacmu, ¢ raamepanusayuei
81e60 onpedensiemcsi HOOKONCHOE MAAONO00BUICHOE, NIOMHOe
obpaszosarue eueanmckux pazmepos (15 x 15 x 15 cm), koxuca
Hao 0nyxoavio CUAbHO UCIOHYEHA.

Y nayuenmku umenace conymcmeyowas namonocus:
Jugpghynviii pubpoadenomamos obeux MoA0UHbIX dHcene3, Ku-
cma neeoii morounoil ycenesovl (BI-RADS 2), recounas eunep-
men3us [ cmenenu.

IIpu doobcnedosaruu visieaeHbl BbIPANCEHHBIE 3ACMOU-
Hble ducku 3pumenshbix Hepgog (OD >0S), noas 3penus
He 0epanuteHsl.

Ha myasmuoducyuniuHapHom KoHcuauyme ¢ yyacmuem
Hellpoxupypea, OHK0A02a, paduonoea u Heepoaoea NPUHsImo
peuierue 0 npogedeHUU HellPOXUPYPUHECK020 AeUeHUsl.
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Puc. 1. Komnsromepro-momoepaguueckas aneuoepaghus 201061020 mosea nayuenmxu (01.02.2022): onpedensiemcs KpynHoe 00pazoeanue 6 1e6oii memeH-
HOUl obaacmu, AKMUBHO HAKANAUBAOUlee KOHMPACMHOe 8euleCmeo, ¢ NPU3HAKAMU HeKpo3a, 00bizeecmeneHus, pasmepamu 116 x 100 x 105 mm, pesko
deghopmupyroujee KOHMYP 20108bl, ¢ NPUSHAKAMU DeCmPYKUUU memeHHoU Kocmu duamempom 55 mm. Obpa3zosanue nporabupyem 6 HoA0CHb Yependa, KoM-
npuMupyem 1egyio memenHyr 00410 (OUeHUmb NPUBHAKU UHEA3UU HEBO3MOJICHO), ommecHsiem ganvkc enpaso. Jlesviil 60k0601l Jceaydovek u npagas me-
MeHHas 0045 coasnensl. Pazmep unmpakpanuanbHo2o komnonenma 75 x 57 x 32 mm

Fig. 1. Computed tomography angiogram of the patient’s brain (01.02.2022): a large neoplasm in the left parietal area is observed actively accumulating the
contrast agent with signs of necrosis, calcification, size 116 x 100 x 105 mm, dramatically deforming head contour with signs of destruction of the parietal
bone with diameter of 55 mm. The neoplasm bulges into the cranial cavity, compromises the left parietal lobe (signs of invasion are impossible to assess),
pushes the falx to the right. The left lateral ventricle and right parietal lobes are compressed. Intracranial component size is 75 < 57 x32 mm

16.03.2022 nayuenmxke nposedeno onepamusnoe neye-
HuUe — Pe3eKyUOHHAS MPEenanHayus uepena 6 memeHHoll 004a-
CMu, MUKpoXupypeuueckoe yoansenue sKCmpa-uHmpaKpanu-
AbHOI ONYX0AU NOO INeKMPOPUSUON0SUHECKUM KOHMPOLeM
(comamoceHcopHble 8bi36aAHHbIE NOMEHYUANbL, MPAHCKDAHU-

anbHas INeKMPOCMUMYASYUS), naacmuka degpekma vepena
MUMAHOBbIM CEMUAMbIM UMHAAHMOM.

Ha 1-m amane gvinonneno gvioenerue SIKCMpaKpanuanb-
H020 KOMNOHeHma 00pa308aHuUs ¢ Koazyasayuell NUMaruux
cocydoe u3 bacceiiha HapyxicHoil connoti apmepuu. C yeavro
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Puc. 2. Maenummno-pesonancras momoepagus 20108H020 M032a nayuenmku ¢ koumpacmupogarnuem (21.02.2022). T'1-836ewennble u300paicerus ¢ KOH-
mpacmupoeanuem. B neeoii memenHol obaacmu 8u3yanusupyemcs MHO20y31080€ KUCMO3HO-COAUOHOe 00pa308aHUe ¢ POGHBIMU HEeMKUMU KOHMYPAMU,
HEeO0OHOPOOHOU CIMPYKMYPbL 3a CHem 6KPANAeHULl 2eMOCUOEPUHA U HCUOKOCMHBIX 8KAt0ueHUil, pazmepamu 98 < 114 x 101 mm. O6pazoearue umeem sxkcmpa-
U UHMPAKPAHUAAbHYIL pocm. MHMpaKkpanuaibHslil KOMROHEHM KOMAPUMUDPYem 1e8yio meMeHHYH 0oar. Hmeemcs cmeuerue cpeOUHHbIX CIMPYKmMyp Ha 7 Mm
6npago. 3aduuil poe 1€6020 60K06020 Jiceay0ouKa He npocaedxcusaemcs. Jleeas memennas kocms uacmuyno paspyuiena. Ilpu konmpacmupoganuu omme-
Yaemcs ycunenue CUSHaAa om coAUOH020 KOMNOHEHMA

Fig. 2. Contrast-enhanced magnetic resonance imaging of the patient’s brain (21.02.2022). Contrast-enhanced T 1-weighted images. In the left parietal area, a multi-
nodular solid cystic tumor with smooth defined margins, heterogenous structure due to hemosiderin and liquid inclusions, size 98 x 114 x 101 mm. The tumor has
extra-, intracranial growth. The intracranial component compromises the left parietal lobe. The median structures are pushed to the right by 7 mm. The posterior

horn of the left lateral ventricle is not visible. The left parietal bone is partially destroyed. Contrast enhancement increases signal from the solid component

Puc. 3. Illpedonepayuonnoe naanuposanue. [lonroscenue nayuenmky Ha ONEpayuoOHHOM Cmose — Ha CRUHe ¢ coeHymuim mopcom (60°) u eonosoit (30°), eo-

21084 pukcuposana ¢ ckooe Mayfield

Fig. 3. Preoperative planning. Patient’s position on the operating table: on the back with bend torso (60°) and head (30°), head is immobilized in the Mayfield clamp

obecnevenus 00CMamo4HOl 8U3yalru3ayuu UHMPAKpaHUanb-
HoIl yacmu onyxoau, meepooii M032080i 000104KU U ee CUHY-
€08, a MAKdice HANUHUS NPUZHAKO8 ONYX0.1e6020 U3MEHEHUS
Kocmeil ceoda uepena no nepumempy 00pazo8anus NPUHIMO
peuierue 0 pacuuperuy npednoaazaemoil 30Hbl KOCMHOU pe-
sekyuu. C HOMOWbIO KPAHUOMOMA BbINOAHEHA KOAblYe8as
pesekuyus kocmu 8 2—3 cm om epanuypt onyxoau. baaeodaps
2Momy y0anoce GU3YAAU3UPOBAMb 2PAHULY UHMPAKPAHUANb-
HO020 KOMNOHeHMa u 6e30nacHo omadeaums u yoanrums desac-
KYASAPUBUPOBAHHYI0 SIKCMPAKPAHUANLHYIO 4aCMb HOB000DA-
308anus (puc. 3—5).

s ouenku cmenenu uH8A3UU ONYX0AU 8 BEULECIEO 20-
JN08H020 M032a MEepadas M0o3208dsi 000104Ka BCKPbIMA 34 2pa-
Huuell onyxoau. Ycmanoeneno, umo eHympeHHUil 1ot meep-
doii mo32060ii 06010uKU uHmaxkmeH. Taxum o6pazom, y0arocs
6e30nacHo u paduxkasvHo ydaiume UHMPAKPAHUAABHYIO
uacmo 06pa308aHUs 8Mecme ¢ Meepooil M032080i 000404KOI
1o 06e cmopoHbL OM 8ePXHE20 CA2UMMANbHO20 CUHYCA (CMeH-
Ka Komopoeo 6blaa Koazyaupogana) u GbNOAHUMb ee NAd-
CMuKy aanompancniaunmamom (puc. 6).

Ileghexm xocmeti ceoda uepena (npubaUICArOUUIICS pazme-
pamu K Kaab8apuodIKmomuu) Obia 60aviue, 4em NAAHUPOBANOCh
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Puc. 4. Boidenenue 3KcmpakpanuaibHo20 KOMROHEHMA ONYXoAU

Fig. 4. Isolation of the extracranial tumor component

0o onepayuu, 00HAKO MAKAs WUPOKAsl KPAHUOMOMUS Oblaa
onpagdana KaKk Heobxo0umMocmoio padukanibHoll pe3eKyuu
U3BMEHEHHbIX ONYX0/1e8biM NPOUeccoM Kocmell uepena, mak
U HeobXo0uMOCmbsio KOHMPOAS 34 UHMPAKPAHUAAbHbIMU
CMPYKMypamu 8 xooe onepamugHozo emeuiamenscmea. Ila-
YUeHmKe BbINOAHEHA KPAHUONAACMUKA MUMAHO8bIM Cemua-
MblM UMHAGHMOM HAUOOAbUIE20 U3 UMEIOWUXCST PA3Mepos,
a makoice NAACMUKA MASKUX MKAHell 20/108bl C UCCeYeHUeM
U30bIMOUH020 KOJCHO20 A0cKkyma (puc. 7, §).

Obwuii o6sem kposonomepu cocmasun 900— 1000 ma
(unmpaonepayuontsie noKazamenu KPacHol Kpogi: 3pumpo-
yumot — 2,4 x 107/a, eemoenobun — 73 e/a (npu ucxoouvix

dannvix 4,5 x10%/a u 126 2/a coomeemcmeenno)), 6 cés3u
C 4eM BblNOAHAAACH 2eMOMPAHCHY3UL IPUMPOYUMAPHOIL
836ecu (300 mn) u ceemxncezamopodxicentoil naazmot (200 mn),
Komopyto 6oavras hepenecaa yooeremeopumenvho. Mac-
CUBHBIX 00HOMOMEHMHbBIX KPOBOMeHeHUll He HabA0anocy,
YUMo C8A3AHO C NOCAe008AMENbHbIM KOAYAUPOBAHUEM NUL-
manuwux onyxoas cocydos. B nocaeonepayuonnom nepuo-
de nokazamenu Kpogu NPUOAUZUAUCH K CBOUM peqhepeHCHbIM
3HaueHuam: spumpoyumol — 3,9 x 107/a, eemoenobun —
91 2/a.

H3zmenenus napamempos 31eKmpopu3uU0s02U1ecK020
MOHUMOPUH2A 8 Npoyecce onepayuy He Haba00aA0Ch.
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Puc. 5. Oman kpanuomomuu u yoasenus s3KkcmpakpanuaibHoeo KoMnonenma onyxoau. Bokpye Hoeoobpazosanus nasoxceno mHodscecmgo gpeszegvix om-
6epcmuii, nepemviuku Mexucoy KomopuimMu 8 HOCAe0yIouem YoaneHsl ¢ NOMOWbI0 KPAHUOMOMA U KOCHHBIX KycaueK

Fig. 5. Craniotomy and resection of the extracranial tumor component. Multiple burr holes are made around the tumor, bridges between which are then removed

with a craniotome and bone forceps

Boinoanero eucmonozuueckoe ucciedoganue onepayuoH-
H020 mamepuana. Mamepuan guxcuposanu ¢ 10 % 3abyge-
peHHom opmanume, 06e360)CUBaAU CMAHOAPMHBIM MEmOo-
dom u 3aausanu 6 napagun. Hccaedosanu eucmonoeuveckue
cpe3bl, OKpauleHHble 2eMamoKCUAUHOM U 203uHom. lucmono-
euvecKuUil aHaius u mMukpogomoepaguposanue npogooulu
¢ nomouybio mukpockona Leica DM2500 M, obopydosarnozo
yugpoeoii kamepoii DFC320, u c ucnoavsoeanuem meneddice-
pa uzoopaxcenuii IM50 (Leica Microsystems, lepmanus,).

Ilpu nposedenuu eucmosoeuueckozo uccaedo8anus
6 anudepmuce, depme, NOOKOICHOU JHCUPOBOU Kaemuamie
KOJICHO20 10CKYMA ONYX0/1€8020 NOPAJCEHUsl He 00HAPYIHCEHO.
B ob6racmu anonespoza ommeuersl MeAK004a208ble Kaivyu-
Hamyl ¢ MEAKUMU POKYCAMU NPUNEAHCAUUX AMURUYHBIX INU-
meauanbHbix Kaemok. B omdenbHo npucianHom y3ie 8visenena
310KAYeCMBEeHHAs. SNUMEAUANbHASI ONYXO0Ab ANbBEOAAPHOO
U myOyAspHO20 MUN08 CIMPOeHUs, YOPMUPYIOUAs Jcene3uc-
mote cmpykmypsl. Onyxoab cocmoum u3 080UOHbIX KAEMOK
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Puc. 6. [lracmuxa deghpexma meepdoii M032060t 000A0YKU UCKYCCIMBEHHBIM
MPAHCNAGHMAmom

Fig. 6. Plastic surgery of the defect of the dura mater with an artificial transplant

R

Puc. 7. Buinoanena kpanuonaacmuia eueanmcekoz2o deghpekma Kocmet yepe-
na mumanoeoii cemxoi

Fig. 7. Cranioplasty of the giant defect of the cranial bones was performed
using titanium mesh

¢ NPEUMYUECMBEHHO OKPY2AbIMU AOPAMU, C 8bICOKUM S0EPHO-
YUMONAA3MAMUYECKUM COOMHOUeHUEM, OMMeYaemcs yme-
PEHHO BbIPACEHHBLI KAeMOUHbLI U 0epHbLI ROAUMOPDU3M.
B cmpome onyxoau evisigaeHsl 00WUPHbIe NOASL HEKPO308
(puc. 9, a), 6 mom uucae HympudICese3UCmble HeKpO3bl, 001b-
woe Koauuecmeo Mumosoe (0o 7 8 none 3peHusi npu yeeauye-
Huu x400) (puc. 9, 6), mecmHodecmpyupyowuii pocm
6 kocmHy mkaus (puc. 9, 8). Monekyrapro-eeHemuueckoe
uccaedosanue onyxonu He npo8ooUAOCs.

Taxum obpazom, y nayuenmu umeem mMecmo memacma-
muyeckoe nopajiceHue MKAHU 20106H020 M032a HUZKOOUG-

Puc. 8. Oowuii 6ud nocreonepayuonnoii panvt. Beinoanena naacmuka oe-
thekma msekux mxareil

Fig. 8. General view of the postoperative wound. Plastic surgery of the soft
tissue defect was performed

hepeHyuposanHoil A0eHOKAPUUHOMOI ¢ MECHOOeCmpPYyupy-
FOUUM POCIOM 8 KOCIHYIO MKAHb.

Ha caedyrowue cymku nocae onepayuu nayueHmge ul-
noaxena koumpoavnas KT eonogel. JlanHbix, yKasvliearouux
Ha Haau4ue eeMamom, eudpoueghanuis, a maxice yHacmKo8 Ha-
KOnAeHuUsi KOHMpAacmHoeo eeulecmaa, He avisigaeHo. Ilonocenue
MUmMan06020 umnianma yooenemeopumensroe (puc. 10).

[locaeonepayuonnsiii nepuod npomekan 6e3 0ca0ucHe-
HUIl, paHa 3a2cuna nepeutHsiM HamsiceHuem, 6e3 npusHaKos
socnanenus. Kocmemuueckum aghgpexmom onepayuu nayu-
eHmKa 0080NbHA.

bonvHas evinucana c pexomeHOAUUAMU 0 HAOAOOeHUU
Y OHK0/102a U He8poa02a N0 MECY JCUMeAbCmaa, a makice
0 HeobX00UMOCmU KOHCYAbMAYUL Y 1Y4e8020 U XUumuomepa-
neema Ha npeomem npPoxoNcoeHus Kypca adsto8aHmHoll me-
panuu (8 mom uucae odayuenus 30Hbl @ obaacmu cpedueil
u 3a0Hell mpemell 8epxXHe20 caeummanbHo2o cunyca). Konm-
PONbHASL MACHUMHO-PE30HAHCHAS MOoMOo2paghus 3anianupo-
8aHa uepe3 3 mec nocae onepayuil.

OBCYX/IEHUE

BropuyHoe KpaHUATBHOE TOPAXEHUE MPU JTOKATIU3a-
LIMY MMEPBUYHOIO OYara B CHUTMOBUIHOM KUILIKE BCTpeYa-
€TCS PEIKO, a Pa3BUTUE OITyXOJIM TMTAHTCKUX Pa3MEPOB
U TOJOOHOU JIOKanu3aluu B 3py HEHpPOBU3YyaTIU3aLUU
U OTHOCHUTEJIBHO BBICOKOW TPAaMOTHOCTHY Y MEAULIMHCKOMN
OCBEIOMJIEHHOCTHU HACEJIEHU YIAETCs YBUAECTh HEYACTO —
OOBIYHO 3TO CBSI3aHO C BBIPAXXEHHBIM CTPaXOM IEPeN XU-
PYPTUYECKMM BMELIATEbCTBOM.

JlomOTHUTETbHBIE WHTEPEC BBI3BIBAET TOT (DAKT,
4YTO y MALMEHTKN OTCYTCTBOBAJIM MPU3HAKM METACTATU-
YECKOTO MOPAXKEHUs JIETKUX, YTO TAKXKE HE XapaKTEPHO
IUJIS1 AAHHOTO BapUaHTa TeYeHUS 3a00JIeBaHUSI.
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Puc. 9. Mopghonoeuueckue xapakmepucmuru uccaedyemoi 0nyxonu (OKpacKa 2eMamoKCUAUHOM U 03UHOM): 4 — 310KA4eCMEEHHAS INUMEAUANbHAS. ONY-
X016 JHcene3ucmoo cmpoenus (o4azu Hekpo3a ykaszausl cmpeaxamu) (< 200); 6 — 6bicokas MUMOMuU4ecKas aKmueHoCHs ONYXoau, 8 MoM Yucie amunuye-
ckue mumossl (ykasaro cmpeaxamu) (<400); 6 — mecmHoOecmpyupyrouuii pocm 6 KOCMHY mkats (ykasaro cmpeaxamu) (% 200)

Fig. 9. Morphological characteristics of the studied tumor (hematoxylin and eosin staining): a — malignant epithelial tumor with glandular structure (arrow
show necrotic lesions) (<200); 6 — high mitotic activity in the tumor including atypical mitoses (arrow) (<400); ¢ — locally destructing growth into the bone

tissue (arrow) (%200)

Puc. 10. Ilocaeonepayuonnas komnviomepras momozpagus uepena: a — NOAOICEHUE MUMAHOBOL cemKU, 3aKpbléailouieli eueanmckuii degpekm Kocmeil
yepena; 6 — KOMNbIOMEPHAs MOMO2PADUS 20108HO20 MO32a 8 CMAHOAPMHbBIX NPOEKUUAX

Fig. 10. Postoperative skull tomography: a — position of the titanium mesh covering the giant defect of the cranial bones; 6 — computed tomography of the brain

in the standard projections

[IpMeHEeHHBIN B cCXeMe JICUSHMS TaHHOM TAallMeHTKI
BekTrOuKC SIBIISICTCST TIEPBBIM ITOJTHOCTBIO YEJI0BEIECKIM
antutenoM K EGFR, ogoOpeHHBIM YmpaBiieHHMeM IO
KOHTPOJTIO 32 KAYECTBOM ITUIIEBBIX IIPOIYKTOB M JICKAPCT-
BeHHBIX cpeacTB CIIIA (FDA) mist nedeHusI MeTacTas3m-
pyromero KPP. B CIIIA B 2006 1. BektnObukc Obl1 cEpTH-

(¢ummpoBaH B KadecTBe IIperapaTa Ijis MOHOTEpaInu
y nauueHToB ¢ EGFR-3Kkcnipeccupyoniim Metactasupy-
oM KPP npu niporpeccupoBanuu 3a001eBaHMs, ITOCTIE
1060 Ha (hOHE TPUMEHEHUSI CXeM XMMUOTEPAITNH C CoIep-
KaHUeM (PTOPIMMPUMHUANHOB, OKCATUIUIATHA U UPUHO-
TekaHa [5].
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Heiipoxupyprudaeckoe JiedeHre TUTAHTCKIX KPaHUAITb-
HBIX METACTa30B BBI3BIBACT PSII CIOXHOCTEH, CBSI3aHHBIX
¢ OOJIBIIIMM 00BEMOM OTIePAIN, BEICOKOI TPaBMAaTHYHO-
CTBIO IOCTYyMAa, HEOOXOMMMOCTBIO 3aKPHITUS KPYITHBIX JIe-
dekTOoB Uepelra, a TAaKKe aCCOLMUPOBAHHBIX C PUCKAMU
MAacCCHUBHOI KPOBOIIOTEPH U TUIOXUM 3aXKWBJICHHEM PaH.
Koarymsiums cocynoB B Ipoliecce BBIIEICHMS SKCTpaKpa-
HHUAJIBHOH YaCT! OITyXOJIX MOXET IIPUBECTU K 00CTHEHUIO
KPOBOTOKA CKaJIbIIa 1 TUIOXOMY 3aXKMBJICHHIO OITepaIlliOH-
HOM paHbI BILUTOTh 10 00pa30BaHMS Ie(PEKTOB MSITKIX TKa-
Heit. JlonoTHUTEeTbHBIM (PaKTOPOM PHCKa MOKHO CUMTATH
WHBA3WIO OITYXOJIX B alTOHEBPO3, ITOAKOXHYIO KIETYATKY
1 KOXXY BOJIOCHCTOI 9acTH TosioBBl. HecoOmmoneHne mprH-
LIUITOB a0JIACTUKM U aHTUOJIACTUKM Ha BCEX dTarax OIle-
palmu BJIeYeT 3a CO0O0I pUCK ITPOTrpecCUpOBaHUs 3a00J1¢-
BaHUs. JIMCKyTaOeIbHBIM B JAHHOW CUTYyallMM OCTaeTCs
BOIIPOC O TIPEAOTIePAIIMOHHON SMOOIM3aINN MTUTAIOIINX
OITyXOJIb COCYZIOB, KOTOpasi, CHIKAsI BEJIMIMHY MHTPAOTIC-
PaLIMOHHOM KPOBOIIOTEPH, MOXKET YXYIIIINTD 3aKIUBJICHHE
KOXXHOTO IITBa (B IMPUBEACHHOM KIMHUIECKOM CTydae MBI
eI OT Hee OTKA3aThCs).

B xauecTBe MeTOmA BRIOOpA IS ITAITMEHTOB C 00pa30-
BaHMSIMM, TIpopacTaloiInuMu Koctu yepera, R. Nader u co-
aBT. mpejIaraloT MpuMeHsTh “donut-shaped craniectomy”,
0COOEHHOCTBIO KOTOPOU SIBJISIETCS HAJIOXKEHME OOJIBIIIOTO
KOJIM4eCcTBa (Ppe3eBbIX OTBEPCTUN IO MEPUMETPY HOBO-
00pa3oBaHUs 1 yIaJIeHNE TIOCIEAHETO eAMHBIM OJI0KOM [6].
Pa3mMep kocTHOTO AedeKTa IIpU 3TOM He TOJIKEH SIBIIATHCS
dakTOpOM, OrpaHMYMBAIOIINM PATUKAJIBPHOCTh BMeEIa-
TeabeTBa. KpaHMOTOMUIO CiiemyeT IPOBOIUTE B TIpeeliax
3IIO0POBOI KOCTHOM TKaHU, YTOOBI CHU3UTD PHCK JIOKAJTb-
HOTO pelrarBa 3a0oieBaHus B OyayiueM. B ciydasix, koroa
WHTpAOTIepallMOHHAs CUTyallns (YBEIMUCHNE PaarKalb-
HOCTH U obecrieueHre 0e30ITacHOTO YIaJeHUST OITyXOJIN)
3acTaBiIsIeT HeHpoXupypra IMOBBICUTb 00BEM PE3eKIINU
KOCTei Jepenia, KOCMETUUECKUI pe3yIbTaT OTXOINUT Ha
BTOpPOI1 TuTaH. B manpHeiemM npu cTabmim3auu OCHOB-
HOTO IIpoIlecca TaKMM OOJBbHBIM MOXHO IIPEIIOXHUTH

BBITIOJIHCHNE KPAHUOIUIACTMKY WHIANBUIYATbHBIMU M-
TUTAHTaMMU.

Crienyet momq4epKHYTh HEOOXOTMMOCTD IICHXOJIOTHYE-
CKOI pabOTHI ¢ OHKOJIOTUICCKUMH ITallieHTaM1 BpadyaMu
Bcex npodwreii. [1o pa3smndHBIM TMIHOCTHO-XapaKTePO-
JIOTHIECKUM MPUIMHAM HEKOTOpPBIC MALIMEHTHI JIN00 He-
TOOLIEHUBAIOT TSDKECTh CBOETO COCTOSTHUS, JTNOO OOSITCS TN
CTECHSIIOTCSI COOOLIUTH CBOEMY Bpayy O HOBBIX CUMIITO-
Max 3a0ojieBaHMs. Tak, TMTAHTCKUI SKCTPaKpaHUATbHBIN
KOMIIOHEHT OITyXOJIM Y Hallleil MallMeHTKA He OBbLT auar-
HOCTHPOBAH HU OMHUM BpavyoM B TeUCHUE ITOJTyTOpPA JIET,
YTO, HECOMHEHHO, OTPa3MIOCh Ha 00bEeMe OTIepaliiy U pe-
3yJIbTaTax JICUeHUs.

OrpannyeHneM TIPEACTaBICHHOTO HAMU MCCIIeIOBa-
HUS ABJISIETCS OTCYTCTBHE Y HAC MHGOPMAIIMU O CTaTyce
PDI1, PD-L1, EGFR, BRAF, a Tak:xe 0 HaTM4uy MyTallin
BTreHe RAS.

3AKJIIOYEHUE

B HelipooHKOJIOrMuecKoi MpakTHUKe BCTPeYaroTCsl MeTa-
CTa3bl 3JI0KAYECTBEHHBIX OIYyXO0JIei T00bIX OPraHOB U TKA-
Hel, B TOM YMCJIe, YTO CYMTAeTCsl HedyacThiM siBjieHreM, KPP,

Hecmotpst Ha yny4diieHrue JMarHOCTUKY U TMOBBILLICHNE
JOCTYMTHOCTU OHKOJIOTUYECKOU MOMOIIHU, CIy4au JOCTH-
JKEHUSI OMTyXOJISIMUA TaAKMX Pa3MePOB XOTS U KAXKYTCsI Kazy-
MCTUYECKUMU, OJHAKO OTPAXKaIOT TEKyIlee IOJIOXKEeHUE
nea B oHKojoruu. Bricokast cerperalusi CrieLiiaanucToOB
M OTCYTCTBHE B3IJIsIIa Ha OOJIBHOIO «B 1LIEJIOM» IIPUBOJIST
K TaKMM 3aMylLIeHHBIM CJIy4asiM 3a00J1eBaHUSI, TUAarHOCTH-
Ka KOTOPOTO BIOJIHE BO3MOXHA Ha paHHeM atare. CTOUT
CKa3aTh, YTO OOJIBIIYIO POJIb UTPAIOT U TICUXOXapPaKTepO-
JIOTMYeCKre OCOOEHHOCTU KOHKPETHBIX MAllMeHTOB.

Tonbko BHeApeHVEe B KIIMHUYECKYIO IPAaKTUKY ITepCOHA-
JIM3UPOBAHHBIX IMTOAXOI0B K JICYEHUIO OOJTLHBIX C LiepeOpaib-
HBIMM METacTa3aMM MOXET MTOMOYb PAaHHEMY BBISIBJICHUIO
porpeccrupoBaHus 3a00J1eBaHNS U, COOTBETCTBEHHO, CBOE-
BpPEMEHHOMY MOJIYYEHHUIO MAlMeHTOM KBaJIU(UIMPOBAH-
HOM HEPOOHKOJIOTMYECKOU IMTOMOIIIN.
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TAHITIMO3HASI KUCTA JKEJITOU CBA3KU IHEMHOTO
OTIEJIA IIO3BOHOYHUMKA: PEJIKAA TTPUYITHA
MHUEJIOITATUYECKOT O CUH/IPOMA. KIIMHNYECKOE
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OKOJ'IO(baCETO'-IHbIe KUCTbl BKNOYAIOT KaK CUHOBUAJIbHbIE KUCTHI, q)OpMVIpyIOLLI,VIeCﬂ HENOCpeACTBEHHO N3 Kancynbl Ayro-
OTPOCTHATOro CyCTaBa, TaK U raHMuo3Hble KNCTbl, BO3HUKAKOLWKE U3 XeNnTow CBA3KN. [aHMMMO3HbIE KUCTbI XKENTON CBA3KM
WeNnHOro oTAena No3BOHOYHMKA — KpaVlHe peakue JJ,O6pOKa‘-IeCTBeHHbIe O6pa30BaHMﬂ. BHyTpeHHﬂﬂ NOBEPXHOCTb Kancy-
Nbl TAHTNNO3HbIX KACT COCTOUT U3 d)VI6pO6JTaCTOB 1 He MMeeT aHaTOMUYEeCKOW CBA3M C Kancynoﬁ dJaCETO'-IHOI'O CyCTaBa.
MaI'HVITHO-p€3OHaHCHaﬂ Tomorpacbvm ABNAETCA METOAOM Bbl60pa npu ANarHOCTUKe KUCT XeNTon CBA3KMK, npu 3ToM
Ha T2-B3BeLWEHHbIX l/l306pa)KeHVIﬂX BU3yann3npyeTca runepuHTEHCUBHOE OKpyrnoe 06pa3OBaHme C YHETKUMU KOHTYpaMmu,
Ges I'IepVICbOKaJ'IbHOI'O oTeka. Ha T1-B3BeLWeHHbIX M306pa)KEHl/|5-|X 0TMEYaeTCA U30MHTEHCUBHBIV CUTHAN, @ npu KOHTPaAcCT-
HOM YCUNIEHUN CTEHKA KUCThI Yalle HaKannneaeT KOHTPACTHOE BELWECTBO. MeTopom Bbl60pa Npu XUpyprnyecKkom nevyeHuun
KUCT ABNAETCA UX TOTAJIbHOE yAaneHune co waanLen KOCTHOM pe3EKLlMGI7'I 3aHUX CTPYKTYpP NO3BOHKA. Wcxop, Xupypruye-
CKOro neYvyeHuna aaHHbIX 06pa3OBaHMl7'I XOpOLIJl/IVI, C OTCYTCTBMEM PUCKa peunausa.

Kniouesble cnosa: OKOJ'IOd)aCGTOLlHaH KMCTa, raHIMNO3HAA KMCTa, CMHOBMANbHAA KUCTA, MUeNonaTuyeckun CUHppom

Ina untuposaHua: bacankuu W.B., Nonb3atan A.A., Manaxos C.b. u ap. faHmnO3Haa KNCTa KeNTon CBA3KW WENHOro
0TAeNa NO3BOHOYHMKA: pefKas NpUYMHa MUeNonaTuieckoro CMHApoMa. KnuHuyeckoe HabntoaeHme u 0630p MTepaTyphl.
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Ligamentum flavum ganglion cyst of the cervical spine: a rare cause of myelopathy. Clinical
observation and literature review
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Juxtafacet cysts include both synovial cysts directly from the facet capsule and ganglion cysts arising from the liga-
mentum flavum. Ganglion cysts of the cervical spine are extremely rare benign masses. The inner surface of the capsule
of ganglion cysts consists of fibroblasts and has no anatomical connection with the capsule of the facet joint. Magne-
tic resonance imaging is the method of choice for the diagnosis of ligamentum flavum cysts, with a hyperintense round
mass on T2-weighted images with clear margins and no perifocal edema. On T1-weighted images, an isointense signal
is noted, and with contrast enhancement, the cyst wall more often accumulates a contrast. The method of choice in the
surgical treatment of cysts is their total removal with sparing bone resection of the posterior vertebral structures. The
outcome of surgical treatment of these formations is good with no risk of recurrence.

Keywords: juxtafacet cysts, ganglion cysts, synovial cysts, myelopathy
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BBEJIEHUWE

HMHTpacnmHaIbHBIE SKCTPaaypaIbHbIe CHHOBUAIBHBIC
W TAaHTJIMO3HBIE KUCTHI — IIPOSIBJICHUE AeTreHepaTHBHO-
IACTPO(MHUIECKOTO TTPoLiecca B TO3BOHOYHUKE; B 88—99 %
cJTy4aeB OHM JIOKAJTU3YIOTCS B TTOSICHUYHOM oTaelre [1—3].
JlaHHBIe 00pa30BaHMsI YaIlle BRISIBJISIOT Y TAIIMEHTOB CTap-
mre 60 Jrer [4]. TaHmIMO3HbIE KUCTHI MIEWHOTO OT/e]a 0~
3BOHOYHMKA BCTPEUYAIOTCS KpaifHe PeliKo; MOTYT BEI3BaTh
KOMITIPECCHIO CITMHHOTO MO3Ta M BRIPAXKCHHYIO PaINKYJIO-
Mueonaruio 5, 6].

B cratbe mpencraBiieH KIMHUYECKUI CITydail XUpyp-
TUYECKOTO JICUCHUS TMAIlMeHTKN C TAHTJIMO3HON KUCTOU
KEJITOI CBSI3KM IIIEITHOTO OTIesIa IT03BOHOYHMKA C BBIpa-
KEHHBIM PaIUKYJIOMUETIOTATUICCKIM CHHIPOMOM.

KIIMHNYECKOE HABJITOJIEHWE

Hauuenmxa E., 74 rem, nocmynuaa 6 Heiipoxupypeu-
YeCKUll CMayuoHap ¢ x#ealo0bamu Ha ewvipajdceHHvle 604U
6 wetinom omdene nosgonounuka (7 u3 10 6an106 no uzyans-
HO-AHAA020801 WiKae), 8 00Aacmu 1e6020 NAE4e6020 CYCMA-
6a, 1e6oli 6epxHell KoHeyHocmu (5 644106 NO 8U3YANbHO-AHA-
10206801 WKaNe), CHUNCEHUE CUAb MblUUY, 8 KOHEUHOCMSX,
npeuMyuwecmeenHo HuxcHux. M3 anamuesa usgecmHo, 4mo
6 meuenue 200a NayueHmKy becnokouau nepuodudeckue 60-
AU 8 WeliHOM omodene NO360HOYHUKA U 1e601 8epXHell KOHeY-
Hocmu. boau nocuau nocmosHHbill xapakmep ¢ meHOeHyuell
K npoepeccuposaruro. B sneape 2022 2. nayuenmka cmana
ouyuw,ame cAab0Cmb 8 6EPXHUX U HUNICHUX KOHEUHOCMSX,
8 C6A3U C HeM CAMOCMOAMEAbHO GbINOAHUAL MACHUMHO-Pe-
30HarncHyo momoepaguro (MPT) wieiinoeo u epyoroeo omde-
108 n0360HOYHUKA. [10 OaHHbBIM UHCMPYMEHMANbHOU ude-
HOCMUKU 8bI61EHO 006EMHOE KUCMO3HOE UHMPACNUHANLHOE
SKCMPpadypanvroe 00pazoeanue 3a0HUX CMPYKMyp WeliHo2o
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omdena noseornounuxa nHa yposre C,—C-no3eoHKos, 6bi3bi-
earoujee coasnenue cnunno2o mosea. Ha ypoene C - u C -no-
380HK08 U3YAAU3UPOBANCH MUEAONAMUYECKUL NPOMAINCEH-
Hbtit ouae (puc. 1).

IIpu obsexmugnom ocmompe: HOpMOCMEHUUECKO20 He-
Aocaodxcenus. B anamuese cusHu: eunepmonuyeckas 6o-
A1e3Hb, caxapHblii duabem 2-20 muna, eunomupeos. B neepo-
A02UHeCKOM cmamyce: eunecme3us HUJNCHel uacmu
mynosuwya c yposns depmamoma Th ,. Cyxoxncunvhvie perex-
Cbl ¢ HUIICHUX KOHeMHOCMell nogbiuleHsl, pacuiupersl. Moiuey-
Has cuna 8 86epxXHUX KOHeHHOCHAX NPOKCUMAAbHO — 5 641108,
ducmanvho — 4 6aina, 6 HUNCHUX KOHeuHocmsax — 4 6aina
60 6cex epynnax moiuiy. [lamonoeuueckuii Kucmesoi peghaexc
Toghgpmana — nonoxcumenwuoiii cresa. Hapyuwienuil Qoynxyuil
Ma3z08bix 0pPeaHo8 Hem.

C yuemom KAUHUKO-PEeHMeeH0A0UYeCK Ol KAPMUHbL 3a-
bonesanus evinonnena onepayus: unmepaamunsxmomus C,
yoaneHue KUCMo3H020 00seMH020 00paszoganus. IIpodoaxcu-
meavHocmb onepayuu — 70 mut, kpogonomeps — 40 ma.

Xo0 onepauuu. B nonoxcenuu nayueHmru Ha s#cueome
nocne 06pabomku onepayuUoOHHO20 NOAsL AHMUCENMUKAMU
BbINOAHEH CMAHOAPMHbBLIL 3a0HULL CPeOUHHDLI pazpe3 OAUHOU
5 cm na yposne ocmucmoix ompocmkoe C -, C-no360HK08.
Tlodnadxocmuuuno ckeaemuposansl Mluitbl HO360HOYHUKA
na yposie C —~C. Yemanoenen pempakmop Kacnapa. Kocm-
HbiM ckanbnenem Mesonix binoaHeHa waoawas pe3eKyus
3a0nux snemenmoe C,-no3eonka (wacme ocmucmoeo om-
pocmka u 1/3 wacme dyacex C,do dy2oompocmuamoix cy-
cmaeos) (puc. 2, a), 3amem KOCmHbll ppacmenm yoaneH
(puc. 2, 6).

Ilocae ydanenus pezeyupoganHoil uwacmu KOCHHbIX
CMPYKMYp 8U3YAAUZUPYEMCS 006eMHOe KUCMO3Hoe 00pa-
308aHuUe, 3aHUMAaWee IKCmpadyparbHoe npoCcCmpaHcmeo

Puc. 1. Maznumio-pesonarcuvie momozpammot wieiiroeo omaena noseonounuxa nayuenmiu E., 74 nem: a — caeummanvhbiil cpes na yposie C,—C: 6uzy-
aausupyemcs obsemHoe Kucmo3roe o6pasosanue, mueaonamuHeckui ovae Ha 0anHom ypoene; 6 — akxcuanvhotii cpes na yposne C —C: eusyanruzupyemes
ueHmpanbHoe obsemMHoe 00paz08anue u3 3a0HUX CIMPYKMYp NO360HKA ¢ Ae60CMOPOHHEl Aamepanusayuet; 6 — )POHMANbHbLI cpe3

Fig. 1. Magnetic resonance tomograms of the cervical spine region of patient E., 74 years old: a — sagittal section at the C ~C level: volumetric cystic forma-

tion is visualized as well as myelopathic focus at this level; 6 — axial section at the C ~C| level: central volumetric formarion‘from the posterior structures of

the vertebra with left-sided lateralization is visualized; 6 — frontal section
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Puc. 2. Humpaonepayuonnsie gomoepagpuu: a — pe3eyupogannas 4acmo
3a0nux Kocmuolx cmpykmyp Ha yposie C,; 6 — Momenm yoanenus KocmHo-
20 hpaemenma

Fig. 2. Intraoperative photos: a — resected part of the posterior bone structures
at the C, level; 6 — the moment of removal of the bone fragment

Puc. 3. Humpaonepayuonnas Kapmuna KUucmosnoeo 00pazoeanus

Fig. 3. Intraoperative view of cystic formation

Puc. 4. Uumpaonepayuonnas kapmuna meepooii M032060i 000104KU nocae
MOMAnbHO20 YOaneHus: KUCIO3H020 00pa308aHus

Fig. 4. Intraoperative view of the dura mater afier total removal of cystic formation

u cmewarouiee meepoyio mo3eo8yio ooonrouxy (TMO) u cnun-
HOUl M03e genmpanvio (puc. 3). Cmenka dannoz2o obpazosea-
HUS cepo2o yeema, 1acmutHOll KOHCUCMEHUUU; co0epicuMoe
aceneobpastoe, sceamoeo yeema. Ilpu peguszuu ne o6Hapy-
JHCEHA C853b Medcdy CIeHKAMU KUCMO3H020 00pa308aHus
U Kancyaoi 0y200mpocm4amsix cycmagos.

Buinoanena mukpoxupypeuueckas duccekuyus 06pazosa-
HUsl, OMMeYeH BblPANCEHHbLI CNAaeyHbll npoyecc mexcdy
cmenkamu kucmol u TMO, nocae momanvHoeo yoaseHnus
oobpazosanus TMO pacnpasusacs, nepedaem nyascayuio au-
Keopa (puc. 4).

Ilposeden mujamenvHolii 2emocmas, HaN0ICeHbl ULBbL
Ha anoHeepo3 U Ha Koicy.

B nocaeonepayuonnom nepuode Habarodanrace noaoxicu-
meabHas dunamuka 6 gude peepecca 6046020 cuHdpoma,
nayueHmMKa aKmuguU3Upogana 8 I-e cymiu nocie onepayuu.
s oyenku pes3ynbmamog neveHusi @ nocAeonepayuoHHOM
nepuooe @vinoaHeHsvl KoOMnbvlomepras momoepagus u MPT
weiinoeo omdena no36oHouHUKA (puc. 5), no pesysbsmamam

Puc. 5. Pesyasmamol nocaeonepayuonnozo oociedosanus hayuenmku E.,
74 nem: a — MaeHUMHO-PE30HAHCHbBIE MOMOSDAMMbL 8 CAUMMANbHOU U aK -
CUANBbHOU NPOEKYUSX: OMMEUAlmcs MomanvHoe yoanenue 00seMHo20 00pa-
308aHUs, NOCACONEPAUUOHHBIE USMEHEHUS; O — KOMNbIOMEDHbIE MOMOSPAM-
Mbl @ CAUMMANbHOU U aKCUAAbHOL NPOEKYUSIX: BU3YAAUZUDPYemCst 00BeM
KOCMHOU pe3eKyuu

Fig. 5. Results of postoperative examination of patient E., 74 years old: a —
magnetic resonance tomograms in sagittal and axial projections: total removal
of volume formation as postoperative changes are visualized; 6 — computed
tomograms in sagittal and axial projections: the volume of bone resection is
visualized



Puc. 6. Muxponpenapam nayuenmku E., 74 aem. Busyaausupyemcs cmen-
Ka Kucmol, cocmoawas u3 ¢uopobaacmos (YKazana iceamoil Cmpeaxoil).
Okpacka eeMamoKcuauHom u 303urom, x 100

Fig. 6. The micro preparation from patient E., 74 years old. The cyst wall
consisting of fibroblasts is visualized (indicated by the yellow arrow). Staining
with hematoxylin and eosin, x 100

KOMOPbIX OMMeUueHbl MomanbHoe yoaieHue KUCmo3Ho2o 00-
DA308aHUsL, NOCACONEPAUUOHHBIE USMEHEHUS.

[Tlayuenmka svinucana 6 yoo61emeopumenbHoM COCHO-
AHUU Ha 5-e cymKu nocae onepayuu. Ilepedsueanrace camo-
cmosmenvHo 6e3 cpedcme 0onoaHumenvHol onopsl. Pana
3A2CUNA NEPBUUHBIM HAMANCCHUEM.

Konmpoavroe obcaedosanue nayueHmrku npogedeno ye-
pe3 3 u 6 mec nocae onepavuu. 2Kanrob He npedsseasem, om-
MeUaromces yeeaudenue cuabl Mblull 8 KOHEYHOCMSIX, peepecc
eunecmesuu.

1lo dannbim eucmonoeueckoeo uccaedo8anus: noAy4eH-
Hble MAMEPUAIbl COOMEEMCMBYIOM 2AHAUO3HO KUcme Jces-
Moll C8A3KU, OMMeuaromes Haiuuue Guopodaacmos,  mom
yucne eUANU3UPOBAHHBIX, U omcymemeue pubpoodaacmono-
000HbIX CUHOBUANBHBIX KAeMOK (puc. 6).

OBCYXIEHHUE

HMHTpacnuHabHbIE SKCTPaaypabHBIE N€TEHEPATHUB-
HBIE KUCTHI BCTPEYAIOTCS PEIKO U OOBITHO JIOKATM3YIOTCS
B TIOSICHUYHOM OTJeJie MO3BOHOYHMKA [5, 7]. OHu obpa-
3YIOTCSI M3 KarCyIbl (0aCeTOUHBIX CYCTaBOB, XKEJITOM U 3a11-
Hell MpOomOJIbHOI CBSI30K, a TAaKXKe M3 MEXKITO3BOHKOBOTO
nucka [8, 9]. TepMmuHOM «OKO0I0(MaCETOUHBIE KUCTHI», KO-
TOpHIi ObLT BIiepBhie BBeneH B 1974 . C.C. Kao u coaBbr.,
0003HaYaI0T KaK CHHOBHAIBHEIE KUCTHI, (DOPMUPYIOIIIE-
CST HETTOCPEICTBEHHO M3 KaTICYJIbI IyTOOTPOCTIATOIO CYCTaBa,
TaK ¥ TAHIJIMO3HBIC KMCTHI, BO3HUKAIOIINE 13 3KEJITOM CBS3-
ku [10]. YacToTa BcTpeyaeMOCTH OKOJI0(ACETOUHBIX KUCT
AMeeT CIIeIyrollee pacIpenceHue: MOSICHUYHBIN OTHeI
MMO3BOHOYHMKA — 88—99 %, rpyaHoii otaen — 10 8 %, ieii-
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Hbli1 otaesr — ot 1 1o 4 %. 1o manusiM C.C. Kao u co-
aBT., BHYTPEHHSIS ITOBEPXHOCTh KaIICyJIbl CHHOBHAIBHBIX
KMUCT BbICTJIaHa prubpobiacTonogoOHbBIMU CUHOBUAJIb-
HBIMU BOPCHMHYATHIMU KJIETKaMHU, TOT/Ia KaK CTeHKA TaH-
TJIMO3HBIX KUCT COCTOUT U3 (PMOPOOIACTOB M HE MMEET
aHATOMMYECKOM CBSI3U C KaIlCyIoi (paceTOYHOTro cycTa-
Ba [10].

B npeacraBneHHOM KIIMHINYECKOM HAOMIOICHUH KICTa
HE MMeJla CBSI3U C TyTOOTPOCTIATHIM CYCTaBOM U TUIOTHO
MPUKPETUISIACH K BOJIOKHAM 3KEJITOU CBSI3KM. [1cTOIOTH-
YeCKN CUHOBHUAJIbHBIC KJICTKM He OBLIM OOHAPYXKEHBEI.
C y4eTOM COBOKYITHOCTH BHIIIIEYKa3aHHBIX (PaKTOPOB OBLIT
BBICTABJICH IMArHO3: TAaHTJIMO3HAsT KMCTa XXEJTOI CBSI3KU.

DTHOJIOTHSI W TTATOTeHE3 OKOJI0(MDACETOUHBIX KUCT
IO CHIX TIOP OCTAIOTCS IIPeIMETOM HUcciienoBaHuii. [1o maH-
aeM V.E Muzii, omHa n3 mpuanH ¢hopMUpPOBaHUS TAHTIIN -
O3HBIX KHCT — MUKCOMIHAS JeTeHE AL BOJIOKOH JXEJITOM
cBa3ku [1]. dDakTopaMu pucKa SIBISIOTCS TTOXUION
¥ CTapUYeCKUI BO3PACT, XJILICTOBasI TpaBMa IIEHHOTO OT/Ie-
Jla TIO3BOHOYHMKA, a TakKxKe MOHrojiouaHas paca [11].
MPT sBnsiercsi METOIOM BbIOOpPA TTPU IMATHOCTUKE KHUCT
JKEJITOU CBSA3KU, TIPU 9TOM Ha T2-B3BellIeHHBIX N300paKe-
HUSIX BU3YAIM3UPYETCS TUTICPUHTEHCUBHOE OKPYTJIOE 00-
pa3oBaHME ¢ YeTKUMM KOHTypamu, 0e3 1epru@oKaIbHOTO
oteka. Ha T1-B3BewmeHHbix MPT-u300paxkeHusix otMeua-
€TCS N30MHTEHCUBHBIM CUTHAJT, a TP KOHTPACTHOM YCH-
JICHUM CTeHKa KUCTHI Yallle HaKaIuImBaeT KOHTPAaCTHOE
BewiecTBo [1]. AuddepeHInalbHbIA TUaTHO3 BKIIOYAET:
MEHUHTUOMBI, GUOPO3HYIO AUCILIA3UI0, UH(EKLIMOHHBIE,
apaxHoOMJaJIbHBIE, JEPMOUIHBIE KUCTHI [12].

MUuKpOXHpypTUIecKoe TOTAIbHOE yIaJeHNEe KUCTHI
C BBITIOJIHCHHEM MHTEP- WUIM TeMUJIAMIUHAIKTOMMU SIBJIST-
€TCS «30JI0TBIM CTAaHIAPTOM» IIPH XUPYPTrUYECKOM JIede-
HUM JaHHo# matojiornu [7]. CTOUT MOAYEPKHYTh, UTO
CTeHKa KMCTHI 9acTO BhIpaxXeHHO cirassHa ¢ TMO 1 BoJtok-
HaMU XeJITOM CBSI3KM 3a CUET [UIMTETBHOTO MEXaHNIeCKO-
TO CIABJICHUsS, OMHAKO B JIMTEPAType MBI HE HAIILJIN OITH-
CaHMSI HY OTHOTO ciydas rmoBpexneHns TMO u TnKBopen
Mpu yaaJdeHUU JaHHOTO 00pa3oBaHMUsI.

SAK/ITFOYEHME

TaHrIMO3HbIE KUCTHI KEATOMN CBSA3KU LLIEMHOI0 OTae a
MO3BOHOYHUKA — KpaliHe peakue 100poKayeCTBEHHbIE
obpazoBaHus. Mx MoxkHO nuddepeHIIMPOBaTh OT OCTaJTb-
HBIX MHTPaKaHAJIbHBIX 3KCTPagypajibHbIX 00pa30BaHUN
M0 UX TMIOMHTEHCUBHOMY MposiBJieHUI0 Ha T1-B3BeleH-
HBIX U300paKEHUSIX U TUTIEPUHTEHCUBHOMY MPOSIBICHUIO
Ha T2-B3BelIeHHBIX cKaHaX. MeToaoM BBIOOpa TIpU XU-
PYPruyeCcKOM JIEYEHUM KUCT SIBJISIETCSI UX TOTAJbHOE yaa-
JIEHHE CO IAMSIIEN KOCTHOM PE3CKIIMEN 3aTHUX CTPYKTYP
no3BoHKa. Mcxom XMpypTrUUYECKOTO JIEYeHUS! JTaHHBIX
00pa30BaHU XOpOLIMIA, C OTCYTCTBMEM PUCKA PELIMANBA.
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TATAMOTOMUA OPOKYCHUPOBAHHBIM
VJIBIPASBYKOM B JIEYHEHWU IMCTOHNWUU MY3bBIKAHTA
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BeepeHue. 01 0,5 5o 8 % npodeccuoHanbHblX My3bIKAHTOB CTpajatoT hoKanbHOM aucToHueit. Mpu HeatdhdeKTUBHOCTH
KOHCEepBaTWUBHOI TePanuu paccMaTpuBaeTCs oneparusHoe feyeHne. Ctepeotakcuyeckas Xupyprus B o6beme TanamoToMmum
npu fAHHOM 3a60/1€BaAHNU ABNAETCSA ONUMEN U NPEACTABNEHA OFPaHUYEHHBIMU CEPUAMU HABNIOAEHUI B MUPOBOIA NnTe-
patype.

Llenb pa6oTbl — NpofeMOHCTPMPOBATL KAUHUYECKUIA ClyYait TanamoToMun QOKYCUPOBAHHBIM YbTPA3ByKOM y npodec-
CMOHANBHOTO ruTapucTa ¢ hoKanbHON AUCTOHUEN KUCTH.

Marepuansl n meTopbl. MayueHT B Bo3pacte 40 net ¢ 2009 r. cTpafan ot CUMNTOMOB 3a60eBaHNA B BULE CNA3Ma Najib-
LieB KUCTW Npu uUrpe Ha rutape. o Mepe NpoOrpeccMpoBaHus TSXKECTU 3a60neBaHNs, B CBA3W C oTcyTCcTBUEM 3ddeKTa
OT KOHCEPBATUBHOI TEPANUM NALMEHT YTPaTUA NPOdECCUOHANbHbIE HABLIKW U CMeHUN fesaTenbHOCTb. Mocne ero obpalye-
HUS B KIUHUKY AN PACCMOTPEHUS BO3MOXKHOCTM XMPYPrUYecKoro neyeHus Gbina npeanoxeHa cTepeoTakcmyeckan fie-
CTPYKLMA BEHTPOOPANLHOTO AApa Tanamyca hOKYCUPOBAHHbLIM YNIbTPA3BYKOM.

Pe3ynbrarbl. TanamoToMUsi NO3BOIUAG MOJHOCTbIO YCTPAHNTL AUCTOHMIO B KUCTU 6€3 0CNI0XHEHMI. Ha 2-e cyTku nocne one-
pauuu naumeHT Bbi1 BbINKUCAH B YAOBAETBOPUTENLHOM COCTOSHUMU. CrycTsa 1 Hed Gbina 3aMedeHa ferkas Au3apTpus, Kotopas
He BMANA HA eXeHEBHYI0 aKTUBHOCTb M NOJIHOCTbIO perpeccupoBana B TeueHune Mecala. Yepes 1 Mec naLmeHT CMOT BEPHYTb-
sl K CLIEHMYECKOI fiesTenbHoCTU. KatamHes cocTaBun 6 Mec ¢ OTCYTCTBUEM KaKUX-TMGO0 CUMNTOMOB 3a60/eBaHus.
3aknioueHue. lNpeacrasneH cnyyai ycnewHoit BEHTPOOPasbHON TaNaMoOTOMMK C NOMOLLbIO hOKYCMPOBAHHOTO YIbTPa3ByKa
y NaumeHTa ¢ AUCTOHMEN My3blKaHTa.

KnioueBble cnoBa: okanbHas ANCTOHUSA, AUCTOHWA PYKU My3blKaHTa, TalaMOTOMMUSA, XMPYPrus AUCTOHUMN, hOKYCMPOBaH-
HbI yNbTPa3BYK, GOKanbHas AUCTOHUA KNCTU

Ina yutuposanusa: [xacapos B.M., Xonssun A.N., Amennn M.E. n ap. Tanamotomus hoKyCMpPOBaHHBIM YNbTPA3BYKOM
B IEYEHWUU ANCTOHWUU My3blkaHTa. Helipoxupyprus 2023;25(3):93-9. DOI: 10.17650/1683-3295-2023-25-3-93-99
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Background. Approximately from 0.5 to 8 % professional musicians may suffer from focal dystonia. Stereotactic surgery
is option if conservative therapy is failed. Thalamotomy has been reported in limited series in the world literature.
Aim. To demonstrate a clinical case of thalamotomy with focused ultrasound in a professional guitarist with focal
dystonia of the hand.

Materials and methods. A 40-year-old patient suffered from spasms of the fingers while playing the guitar since 2009.
Patient lost professional skills and changed his activities due to progression and severity of disease. He visited our
clinic for surgical treatment, stereotactic ventro-oral thalamotomy by transcranial focused ultrasound was considered.
Results. Thalamotomy provided complete reduction of dystonia without complications. On the 2™ day after the proce-
dure, the patient discharged. In a week mild dysarthria was noticed, which did not affect daily activities and complete-
ly regressed within a month. A month later, the patient was able to return to concert performance. The follow-up peri-
od was 6 months with no symptoms of the disease.

Conclusion. Successful clinical case of focused ultrasound thalamotomy in patient with musician’s dystonia is presented.

Keywords: focal dystonia, musician’s dystonia, thalamotomy, dystonia surgery, focused ultrasound, focal hand dystonia

For citation: Dzhafarov V.M., Kholyavin A.I., Amelin M.E. et al. Thalamotomy with focused ultrasound in the treatment
of musician’s dystonia. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(3):93-9. (In Russ.). DOI: 10.17650/

1683-3295-2023-25-3-93-99

BBEJIEHUWE

JAnCcTOHMS — HEBPOJOTMUECKOE 3a00JIeBaHIE, TIPOSIB-
JISTIOIIEEeCs TATOJIOTHICCKUMM MBIIIEYHBIMH COKPAIIeH -
SIMH, KOTOPBIE YaCTO IIPUBOASIT K CKPYIMBAIOIIINM JIBITKE-
HUSIM W /WM maTtojorndeckum mo3am [1]. Ocoboit
TPYMIION TVCTOHMIA SIBJISTFOTCSI IUCTOHNH CTIEII(UIECKO-
ro Buda aevicTBus (task-specific dystonia), Takme Kak Imc-
YW1 CITa3M, CIa3M IIBEH, UTPOKOB B TOJIb(M, MAITMHNUCTOK
u T.1. OokalbHBIe TUCTOHUN Y MY3bIKAHTOB, KOTOPBIC
MIPOSIBJISTIOTCST BO BPEMSI UTPHI Ha MY3BIKAJIbHOM MHCTPY-
MEHTe, Ha3bIBAaIOT IUCTOHUSMU MY3bIKAHTOB WJIA CIIa3MOM
My3biKaHTOB [2]. Ot 0,5 10 8 % npodeccuoHaIbHBIX MY-
3BIKAHTOB CTPAmaloOT OT 3TOTO 3aboyieBaHMs [3].

MMeeTcst IMPOKUIA CIIEKTP METOIOB KOHCEPBATUBHO-
0 JiedeHUsI (aHTUXOJIMHEPTUYSCKUE TIperapaTsl, OeH30-
ITAa3eTTHBI, GU3UOTepaITsi, 00TYJIOTOKCHH M T. II.), KOTO-
pble Oojiee YeM B IOJOBHHE ciiydyaeB Hed((PeKTUBHBI,
M MALIMEHTHl YacTO OBIBAIOT BBIHYXKIEHBI IIpEeKpaliaTh
npodeccroHanbpHyIo Kapbepy [4]. Jaxe B Tex ciaydasx,
KorJa IIpUMEHEHNE JICKapCTBEHHBIX IIpernapaToB 1 BBe-
IeHne OOTYJIOTOKCHMHA OKa3hIBalOTCS 3(M(HEKTUBHBIMHA
1 TIO3BOJISTIOT YMEHBIINTD HEXeJIaTeIbHYI0 MBIIIETHYIO
aKTUBHOCTD, TTO00YHBIC 3((PEKTHI TAKOTO JICICHUSI MOTYT
OTPUILIATEIILHO BIMSATH HA MCITOJTHUTEIBCKOE MaCTePCTBO
MY3BIKaHTa, IOBCETHEBHYIO aKTUBHOCTb.

I[MToMuMO KOHCEPBATUBHOM TePAITHU CYIIIECTBYET BO3-
MOXKHOCTH orneparnBHoro Jiedenust. C 1989 r. Helipoxn-
PYPru BIIEPBBIE CTAIM ITPOBOAUTH OMEPALIMM TAKUM I~
eHtam. [lom pykoBomcTBoM tipodgeccopa T. Taira
BBITIOJTHSUTMCH CTEPEOTAKCUIECKIE TAIAMOTOMMU C BEICO-
KOt 3(p(heKTUBHOCTHIO CHAYAJIA TI0 TTOBOAY IMCYETO CITa3-
Ma, a 3aTeM IIpH JUCTOHUM MY3BIKaHTOB |3, 6]. B HacTos-
1Iee BpeMsI ITPEICTaBICHHBIN B MIPOBOI JIUTEPATYPE OTIBIT
BMEIIIATE/IBCTB Y TAKMX IMAIICHTOB OTPaHMYCH HECKOJIb-
KAMU CPaBHUTEIHLHO HEOOIBITMU cepussMU. B maHHOM
CTaThe MBI ICMOHCTPUPYEM KITMHUYCSCKUIA CTyJait IIpoBe-
IeHUSI TAJJAMOTOMHU C MTOMOIIBIO TPAaHCKPAHUAIBHOTO
doxycupoBaHHOTO YiIbTpa3ByKa (PY3) rurapucty ¢ ICTo-
HUEW KUCTH.

KIIMHUYECKUN CITYYAU

Hauuenm, 40 rem, 6 mapme 2022 2. obpamuncs 6 Kau-
HUKY € Jcanrobamu Ha moHuveckKoe Hanpsidicenue 8 npaesoii
Kucmu, ceubanue naivyes, HeMoYHOCHb U HeA08KOCMb 08U~
acenull npu uepe Ha eumape. CUMNMOMbL NPOABASAUCH CPA3Y
npu Hauane uepsl U YCUAUBANUCD 8 3ABUCUMOCIU OM HAZPY3-
Ku Ha pyky. Ommeuams ux nayuenm Hayan ¢ 2009 e., npo-
epeccuposanu 0aHHvle cumnmomol nocmenento. B 2016 . 6bin
YCMaH08AeH OUA2HO3 «(POKANbHAS OUCIOHUS» U HA3HAYEHO
KOHcepsamueHoe neuerue 8 o0seme 86edeHuss G0mMyn0mokcu-
Ha, npogedeHuUs pa3AUMHbIX KYPCco8 @usuomepanuu, npume-
HeHUsl NeKapCmeeHHbIX cpedcme — 6e3 3HauuMo20 3pgexma.
Tlayuenm npexpamun nonvimku KaKkoeo-au60 uda neveHus,
YMPAmua 603MONHCHOCHb 8bICIYNACHUI U Nepeulen K npeno-
dasamensckoll OessmeabHOCMmU.

OdHako u npu npenodasanuu nAyUeHm ommeuan 3a-
mpyOHeHUs1 8caedcmaue npoepeccuposanus 3a601e6anus,
8 CB3U C HeM 00pamucs 8 KAUHUKY 0451 pACCMOMPerUs 603-
MOJCHOCMU Onepamuenozo neuenus. B neeposoeuveckom
cmamyce Kpome OUCMOHUYECK020 2unepKuHe3da, Komopblil
B03HUKAAN 80 8DeMS UePbl HA MY3bIKAAbHOM UHCIMpPYMEHme,
usmenenuil He 6vi10. Ilo cneyugpuuecxoii wkane Tubiana—
Chamagne [7] maxcecms cumnmomosg oyenena 8 3 6aina
(maba. 1).

Tloayuue ungopmayuro 0 803MOICHOCMSAX ONEPAMUBHOLO
AeHeHUs, nayueHm omKa3aics om UMNAGHMAYUU CUCTeMbl
2AYOUHHOU cIUMYAAYULU 20108H020 Mo32a (deep brain stimu-
lation, DBS), a makace om paduouacmomuoii decmpyKuyuu
u Hacmauean Ha nposedeHuu onepayuu memooom Y3 6 ces-
3U C 20 MUHUMAABbHOU UHBA3UBHOCMIBIO.

Ha ocnosanuu danubix aumepamypsl 8 Kauecmee MUuuleHu
04151 cCmepeomakcu1ecko20 AeteHus nayueHma Ovii0 8bl0paHo
senmpoopansroe (Vo) adpo masamyca KoHmparamepanbHoeo
noaywapusi 201061020 mosea. Tpu smom yuumol8aaucs bico-
Kas 3¢hpexmusHocmod UCNOAb308AHUS OAHHOU MULUEHU NPYU OU-
CIMOHUAX Cheyudu1ecKoeo guda Oelicmausi U npeumyyecmeeH-
Hoe éausiHUe Ha JUCmanbhble Omoensl KOHeHHOCMell.

s onepayuu 6vira nodeomogaena eumapa, coemecmu-
Mas ¢ MaeHUMHo-pe3oHancHou momoepaghueii (MPT), ons



Tadomua 1. llkara Tubiana—Chamagne 0as oueHku maxcecmu OUCMOHUU
Y MY3bIKaAHMO8

Table 1. The Tubiana—Chamagne scale for evaluation of musician dystonia

Bamn XapakTepucTUKA HCIIOJHEHUS MY3bIKH

0 HecmnocobHOCTD K Urpe
Unable to play

I/IrpaeT HECKOJIBKO HOT, HO OCTaHaBJIMBACTCs

1 M13-3a 0JI0Ka WIN OTCYTCTBUSI BO3MOXHOCTU UTPHI
Plays several notes but stops because of blockage or lack
of facility

BocnpousBeaeHe KOpOTKUX CEKBEHIIMM 0€3 ObICT-
D) POTHI ¥ C HEYCTOMYMBOU allIUIMKATypPO

Plays short sequences without rapidity and with unsteady

fingering

Wrpaet nerkue ¢pparMeHThI ¢ OrpaHUYEHUSIMH.

BricTphle mocienoBaTeIbHOCTH BBI3BIBAIOT IBUTA-
3 TeJIbHbIE ITPOOJIEMbI

Plays easy pieces with restriction. Rapid sequences stir up

motor problems

HrpaeT mpakTH4ecKu HOPMaJbHO, HO CJIOKHBIX

rnaccaxei n3beraeT u3-3a cTpaxa WiIN JBUTaTeIbHbBIX
4 npobyieM

Nearly normal playing but avoids technically difficult

passages for fear of motor problems

5 BepHyJics K KOHLIEPTHBIM BBICTYTUIEHUSIM
Normal playing, returns to concert performances

KOHMPOAsL OUHAMUKU OUCHOHUMECK020 NAMMEPHA 80 8DPEMS
onepayuu, max Kax é 00bIYHbIX YCAOBUAX CNA3M He B03HUKAN
(puc. 1).

Paccuumana muuiens no dannoim MPT oas decmpykuyuu
Vo-s0pa aesoeo manamyca. Cmepeomakcueckue KoOpouHa-
mut mutienu 6viau cmanoapmusimu [ 8] 0as paduouacmomuol
MAAaMomoMul ¢ KOpPeKMUposKol Ha nposedeHue onepayull
memodom DY3: 1) no nepednezaoneii ocu (Y) — 1 mm k3adu
OM Ccepeoutbl MeNCKOMUCCYPANLHOU MUHULL, 2) 1amepanbHo (X) —
14 mm om mexnckomuccypanvoil aunuu; 3) 3 mm eviute medic-
KomuccypanvHoi aunuu (7). Mzmenenus KoopouHam omHocu-
MeAbHO PA3ZMEPO8 HCeAYOOUKO08, MAAamyca Uil KoHgueypayuu
yepena He nOmpeb08anoCy.

B xode onepayuu nocae nposederus npedsapumenbHo2o
6o3deiicmeus DY 3 (ExAblate 4000) ¢ naepesom do 49—51 °C
6 obnacmu Vo-s0dpa nayuenm ommemun mpaH3umMopHoe
YAyuuieHue 6 gude peepecca eunepkunesa 6e3 pazeumust no-
bounbvix aghghexmos. boiio evinonnero 8 decmpykuuil ¢ Hazpe-
6om eviuie 55 °C 0nas docmudiceHust CMoiiK020 Heo0pamumozo
pesyavmama (puc. 2).

[layuenm nepernec npoyedypy y0061emeopumenvro, Cum-
Nnmombl 3a004e6aHUSA HA ONEPALUU NOAHOCbIO Pecpeccupo-
sanu. Cpa3zy xce nocae onepayuu 8vinoaneno MPT-ckanupo-
6aHUe, HA KOMOPOM BblA6AeH 04ae JecmpyKyuu 06semom
232 mm’ (puc. 3).

3a epemsa Habawdenus 6 cmayuorape OONOAHUMEAbHbIX
CUMNIMOMO8 He 8bISI6ACHO, U HA 2-e CYMKU nocie onepayuu
nayuenm Ovi1 ebinucan. B meuenue vedeau nocae aeuenus
nayueHm ommemua NOAGACHUE HEYEMKOCMU pedu,
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Puc. 1. Uumpaonepayuonnas omoepagpus. Ilayuenm 6 yavmpaseykosom
mparcobiocepe ¢ 2umapot, COBMeCMUMOl ¢ MASHUMHO-DE30HAHCHOL MOMO-
epacgpueii. [Tayuenm ne moxcem 0ocmamo4Ho ObiCMpo uepame 2-m u 3-m nats-
yamu, ommevaemes nNAMoAoUMecKoe ceubanue 4-20 nanvya 6o 8pems Uepbl

Fig. 1. Intraoperative image. Patient is in ultrasound transducer with a guitar
compatible with magnetic resonance imaging. The patient cannot play fast
enough with the 2 and 3 fingers, there is a pathological flexion of the 4" finger
during the game

mpyoHOCMU NpU NPOUSHOWIEHUU, KOMOpble He 6AUANU
Ha exce0HesHy0 aKMUBHOCMb; SMOM CUMNIMOM Peepeccupo-
6an 6 meuenue 1 mec. Yuumoieas onumenvHolii cpox 601e3HU,
nayuenmy nompeboearuch MpeHuposKu 0 6036PAU4eHUs
K c80emy UCXOOHOMY NPODeCcCUOHANbHOMY YDOGHI) Uepbl
Ha my3vikarvHom uncmpymenme. Cnycms 2 mec nayuenm
BepHYACS K CueHu4ecKol desmeavHocmu (no wikane Tu-
biana—Chamagne — 5 baanos). Kamamues na momenm Ha-
nUCanus cmamvl cocmagua 6 mec ¢ omcymcmeuem Ka-
KUX-1U00 CUMNMOMO8 3a004e8aHUS U NOOOUHBIX dPheKmos.

Buieoponvk o JaHHOM KIMHUYECKOM CJTy4ae MOXKHO
mocMoTpeTh 1o QR-Komy, pencTaBieHHOMY B KOHIIE CTaThbU
(cM. TIpuIOXeHHUE).

OBCYXIEHUE

Jledenne oKaabHBIX TUCTOHUI CIIEIM(PUIESCKOTO
BUAA AEHCTBUS, B TOM YKUCJI€ NIMCTOHUM MY3bIKaHTa, TIPE-
cTaBJIsieT cOO0i HEMpOocCTyIo 3aaa4y. B cTatbhe onucan ciy-
Yail yCIelHOro NpoBeaeHUsl TaIaMOTOMUM C TTIOMOIIIbIO
®Y3 B 1eUeHNN OTUCTOHUU MYy3bIKaHTa. XUPYPIHUIECKOE
JIeUeHWE METOIOM CTEPEOTAKCUYECKOM AECTPYKIIMU B Ta-
KMX CJIy4asiX CpaBHUTEIbHO PEIKO UCTIOAB3YETCS U MpPe-
CTaBJIEHO OTpaHUYEHHOM JoKa3aTeJlbHOU 6a3oii [8—13]
(Tadm. 2).

Bce npeacraBiieHHbIE Cllydyau MPOBOAWINCH C paanuo-
gacrtotHo, DY3-mecrpykumeii Vo-siopa Tagamyca, a Tak-
XKe ¢ momolbio «[aMMa-HOXa» ¢ MUHUMAJILHOM 4aCTOTOM
PELIMAMBOB IPU JJIUTEIbHOM HAOIIONEHUH.

IMybnukanmum ¢ onucanmeM npuMmeHenuss DBS mpu
JICYCHUW TUCTOHUM My3bIKaHTa HaM He BCTpeTUuch. On-
HaKO paHee ony0JUKOBaHHbIE PA0OThI O CTUMYJISILIMA VO-
sapa TajaMmyca Mpu AUCTOHMSX ClleUM(pUUecKoro Buaa
IENCTBUS IEMOHCTPUPYIOT BHICOKYIO 3(P(PEKTUBHOCTS,
KOTOpasi 5KBUBaJIeHTHA TaJlaMOTOMUU. [TOCKOAbKY -
CTOHMS MY3BIKaHTa W IPYTUe TUCTOHUH CITeU(pUIeCcKO-
ro BUla AEUCTBUS UMEIOT OOLIME MTAaTOTEHETUYECKUE Me-
XaHU3Mbl Pa3BUTUS, PE3YJbTaTbl CTUMYISLIAU TaKOW
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Puc. 2. Chumoxk ¢ paboueii cmanyuu gokycuposarHozo yabmpaszeyka. Ommeuenst 0baacms 6030eiicmeus, 20e npoucxooum 0ecmpyKyus, U 00H08PeMeHHAs
MazHumHo-pe3oHanchas mepmoepagus. Ipagux memnepamyp noxasvieaem nuk nHaepesa do 60—63 °C

Fig. 2. Image of focused ultrasound workstation (MRgFUS). Site of lesion and magnetic resonance thermography are presented. Temperature curve achieved

60—-63 °C

Puc. 3. Cepus maeHumno-pe3oHancHvix momoepamm 6 axkcuanvioii npoexyuu: 12-, SWI-, T1-, FLAIR-nocaedosamensHocmu, 8binoaHeHHble cpaszy nocie
onepayuu. DoKyc HeKpO3a ¢ 8a302eHHbIM OMEKOM 8 1€60M MANAMYCe

Fig. 3. Panel of axial magnetic resonance series: T2, SWI, T1, FLAIR sequences that performed immediately after the procedure. Focus of necrosis with

perifocal vasogenic oedema in left thalamus

MMUIIEHH, KaK VO-SIIpo Tajamyca, Py 3TUX ITaTOJIOTHUSIX,
BO3MOXHO, aHajornuHbl. B myonukaunu C. Fukaya u co-
aBT. OMMCAH IMOJOXUTEILbHBIN 2(pdexT DBS B teyenun po-
KaJbHOM AMCTOHMU KMCTU B BUJI€ ITMCYETO cra3may 5 601b-
HBIX [14]. ABTOpBI CTaBWJIM 2 3JIEKTPOJA: BO BHYTPEHHUIA
CerMeHT OJICHOTO IIapa M B TPYIIITY BEHTPOJIATEPATEHBIX
simep Tamamyca (Vo- ¥ BEHTPaIbHO-TIPOMEXKYTOYHOTO SIIpa).
OKazajaoch, YTO CTUMYJISILIMSI BEHTPOJIATePAIbHBIX SIep
tamamyca (Vo/BEeHTpaTbHO-IIPOMEXYTOYHOTO) TT0Ka3aia
boiree 3HAYMMBINA 2(GHEKT, YeM OOTMHOYHAS CTUMYJISILIVST
BHYTPEHHETO cerMeHTa OjiemHoro mapa (globus pallidus pars

interna, GPi). C. Cho u coaBT. oIyOJIMKOBAJIN YCITCITHBIC
pe3yaBTaThl OMHOCTOPOHHEN CTUMYJISIIMU VO-siapa B Jie-
yeHnn oxKanbHoU auctoHuu [15]. Takum obpa3oM, psim
aBTOPOB MPOIEMOHCTPUPOBAIN 3HAUYNMBIC MTOJIOKUTETb-
HBIe pe3yasTaThl DBS B 1eueHnN OKaIbHBIX TUCTOHUIA.

HecMotpst Ha moMuHUpYIOIIee TOIOXEHNE TITyOMH-
Hoit ctumynsiuyu GPi (DBS GPi) B medyeHnn 1ucTOHNM,
BBIOODP VO-siIpa TajamMyca JUTsl IeCTPYKIIMHU B HAIIEM CITy-
Yyae OBUT OTIPaBIaH C YIeTOM MEXaHNU3MOB (DYHKITMOHHUPO-
BaHUS ATOJIOTMYECKOM CUCTEMBI IIPY AUCTOHMSIX CITCIIM -
¢uaeckoro Buma meiictBusa. Mcmomb3oBaHme Vo-simpa



boJiee TIPEATTOYTUTEIBHO NIPU IUCTOHUM B AUCTAJIBHBIX
oTmesax KoHeUHOCTel (pyKu, Horu), a GPi — ripu gucro-
HUY TYJIOBUINA 1 IIPOKCUMAJIBHBIX OTHEJIOB KOHEUHOCTEIA.
OmDHOCTOPOHHSISI CUMIITOMATHKA OOYCJIOBIIMBAIA IIPOBE-
IIEHNE OMHOCTOPOHHEH oIepaliiy, a 3T0, B CBOIO O4Yepelb,
CTII0COOCTBOBAJIO BEIOOPY onepalnu ¢ momouipio OY3.
[ryOmHHAsT CTUMYJISIIIASE MO3Ta TIPXU SKCTPaITMpPaMUI -
HBIX HapyIICHMUSIX, OCOOCHHO MPU TUCTOHUSX, SIBIISICTCS
HanboJiee TPUOPUTETHON METOMMKON IO PSIAY TIPUYIMH:
006paTUMOCTh 3 deKTa TP BKITIOUYCHUH / BRIKIIFOYCHUN
CTUMYJISITOpPA ¥ BO3MOXKHOCTD €TI0 HACTPONKY JIJIT JOCTH -
>KEHMST MAaKCUMATbHOTO KIIMHIYECKOT0 3(phekTa, mpeaor-
BpaIlleHNS pa3BUTHS TOOOIHBIX 3¢ dekToB. Ho B oTiImume
ot Y3, 11p1 UCITOIBE30BAaHUM KOTOPOTO OCIOXHEHHUS TT0-
cJie JICYCHMST MOTYT BCTPEYaThCsl, KaK MPaBUJIO, B BHUIE
TTOSIBJICHMST JINIITH TPAH3UTOPHOT'O HEBPOJIOTUIECKOTO JIe-
dunmTa (IM3apTpusa, aTaKCHs, Iape3bl), BO3MOXHBIC
ocJIoXKHeHUs 1 HepocTaTki DBS MoryT ObITE 6oiee 3Ha-
YUMBIMU TSI TOM TPYIIIHI ITalieHTOB. K HUM OTHOCSTCS
WHBAa3WMBHOCTh BMEIIIATEIBCTBA, BEPOSITHOCTh MH(PEKITNOH-
HOTO, TEMOPParnIecKoro OCIOXHEHMS, BBICOKAST CTOM-
MOCTb, HEOOXOIMMOCTD ITPOJIOHTHPOBAHHOTO HAOTIOMEHMS
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B TOM MEIMIIMHCKOM IIEHTpE, Tle ObLT UMIIAaHTHPOBAH
CTUMYJISITOP, BO3MOXHBIE TUCHOYHKIINN 1 3aMEHBI TeHe-
paTOpPOB MMITYJIBCOB, UTO B IiesioM AeiaeT PY3 meromom
BeIOOpa Wit 6onbHBIX. [TpenmyinecTsa MY3 nmo3BoASIOT
CUMTATh ACCTPYKTUBHYIO METOIMKY eIlle OoJiee IIpUBJIeKa-
TepHOM. TakM 00pa3oM, YUUTHIBasI JaHHBIC TUTePATYPHI,
TT0 COBOKYITHOCTHY 3HAYMMBIX (DAKTOPOB B CITy4asix (hOKaIb-
HBIX TUCTOHMI CIIeMU(PUISCKOro BUIA ICUCTBUS CTEPEO-
TaKCUYeCKas JeCTPYKLMS NPEACTABISIETCS Oosiee Mpearnoy-
TUTEeNbHOM Mo cpaBHeHUI0o ¢ DBS. B 1o ke Bpems
TpeOyeTcs OoJiee WINTETbHOE TTPOCICXKBAaHME KaTaMHE3a
IIPOOTIEPUPOBAHHBIX MTAIIIEHTOB, IUISI TOTO YTOORI CIEIATh
OKOHYATEJIbHBIC BRIBOIBI B 3TOM OTHOIICHUH.

SAK/ITFOYEHHME

I1pencraBieH peakuii KIMHAYECKUM CIydaid ¢ yCIel-
HBIM TIPOBEICHNEM TAIAMOTOMUM Y TTAIIMeHTA C TUCTOHM-
elf My3bIKaHTAa. [leCTpyKTUBHASI XUPYPTHS B JICUCHUU TBH-
raTeIbHBIX HApPYIICHUN B ITOCJICOHEE BPEeMSI IIPOXOIUT
nepuon peHeccaHca oyarogaps nosieneHuo MY3. O6a-
Jast IPeNMYIIEeCTBAMU B KOHTPOJIMPYEMOCTH MOJTydaeMO-
TO pe3yJIbraTa ¥ OTCYTCTBMH MHTpaKpaHUAIbHON NHBA3HH,

Tabmmua 2. Kpamkue ceedenusi 0 nposedeHUU XupypeuveckKux emeuamenscms npu OUCMOHUSX MY3blKAHMA NO OAHHbIM AUMepamypbol

Table 2. Data on surgical interventions in the musician’s dystonia according to the literature
Yucao My3bIKaJIbHbIIi HHCTPY- Meton
ABTOpbl, roa NMaIUEeHTOB MEHT B onepalmomloﬁ JIeYCHUs MueHb Karamues
S. Horisawa [1nanuto, GreiTsL, OnHocTopoHHss AecTpyk- 30 mec (0e3 peruauBa)
U coaBT., 2013 [8] BUOJIOHYEJIb, TUTAPbI PYA ;
. 15 . i § s Vo-sapa tajgamyca 30 months (without
S. Horisawa et al., Piano, flutes, violoncello, RA . )
o Unilateral Vo-thalamotomy relapse)
2013 [8] guitars
S. Horisawa 26 u 40 mec
1 coaBT., 2016 [9] 2 ITuanuHo, KJIapHeT PYA HL?I}I/SIT\C;OF)—(;[}II[I;H;'[[ gﬁg{p}c’g_ (6e3 peunaMBa)
S. Horisawa et al., Piano, clarinet RA Bilateral \/o—tlli'll'nnot(sz 26 and 40 months
2016 [9] e e & (without relapse)
S. Horisawa
1 coaBT., 2016 [10] bes nHcTpymeHTa Tamma-HOX OHOCTOPOHHS AECTPYK- 1 rox (6e3 permanBa)
o 1 : b . us Vo-sapa tagamyca AT i
S. Horisawa et al., Without instrument Gamma knife . - 1 year (without relapse)
Unilateral Vo-thalamotomy
2016 [10]
T. Asahi u coaBrT.,
2018 [11] 1 Bapab6anbt PYA OnHOCTOPOHHSA AECTPYK- 1 rox (6e3 peruanBa)
T ot . ! uus Vo-siipa Tajiamyca e e
T. Asahi et al., 2018 Drums RA . 1 year (without relapse)
(1] Unilateral Vo-thalamotomy
PaznuyHbie BUIbI CpenHuit cpok
S. Horisawa WHCTPYMEHTOB, BKJIIOYAS HaOMIoAeHUST —
I/I'CoaBT 2019 [12] TpagUIMOHHBIC SITTOH- PUA OIHOCTOPOHHSISI AECTPYK- 25 Mec, 3 mauueHTa
S 58 CcKue s Vo-sapa tagamyca C peUUINBOM
S. Horisawa et al., R s RA o e RS
2019 [12] Van(_)us lypus ol"ln:sl'l uments, Unilateral Vo-thalamotomy Thu'avc,r'agn follow-up
including traditional period is 25 months,
Japanese 3 patients with relapse
S. Horisawa Turapa, nuaHuHO O,Z[HOCTO OHHSIA OECTPYK-
M CoaBT., 2021 [13] 5 6pa;;a6anm ’ ®dy3 . Vo?ﬂ,upa AT aM}E?E/I 1 ron (6e3 peruanBa)
S. Horisawa et al., FUS 1 year (without relapse)

2021 [13] Guitar, piano, drums

Unilateral Vo-thalamotomy

Tpumeuanue. PYA — paduouacmomnas abasyus; Y3 — goxycuposannuiii yaompaseyk, Vo — eenmpoopanshoe.
Note. RF — radiofrequency ablation; FUS — focused ultrasound; Vo — ventro-oral nucleus of the thalamus.
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DY3 B HacTosIIIEe BpeMsI ABIISICTCS YOS TUTEILHOI abTep-
HaTUBOM ApyruMm Metonaam jedyeHus. [locnegHue padboThbl
JIEMOHCTPUPYIOT BBICOKYIO 3 dekTuBHOCTh DY3 B j1eye-
Hun tpemopa [16]. Bosmoxnoctu ®Y3 y 6onbHBIX ¢ Po-
KaJIbHOM TUCTOHMEN CrelmnuiecKoro Buga NeWCTBUS
TaKKe yOenuTeIbHO IIPOIEMOHCTPUPOBAHEI B COBPEMEH-
HbIX padorax [13]. [IpuBeneHHOE HAMU KJIIMHUYECKOE Ha-

OnrogeHue TMOATBEPKIAeT BO3MOXHOCTh JOCTUXEHUS
PeMUCCUM Y JAHHOM peIKOI TPyIIibl MAalIMeHTOB, BapUaH-
Thl KOHCEPBAaTUBHOTO JIeUeHMsI KOTOPhIX BECbMa OTpaHU-
yeHbl. Bo3MoOXHO, Oyayliue McciaeaoBaHUS MO3BOJISIT
YTOYHUTb TAKTUKY BbIOOpA XUPYPruUeCcKOro Je4eHus ma-
LIUEHTOB C JBUTaTEeJIbHBIMU HAPYLIEHUSIMUA, B TOM YMCJIC
¢ (poKaTbHOIM AUCTOHUEN.

Ilpuaoxcenue

Buaeopwmx 0 npe()cmaefleHHOM KAUHU4eCcKom cay4dae

Video about the presented clinical case
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CTeH03 N03BOHOYHOIO KaHana — NaTo0rMyecKkoe CyXKeHune LLeHTPaNbHOro NO3BOHOYHOTO KaHana, NaTepasbHOro KapMaHa
WIN MEXNO3BOHKOBOIO OTBEPCTUA BCAEACTBME BO3PACTHLIX U3MEHEH WA, BKIOYAIOLWMX NATONOTUI0 AUCKOB, (haCceTOYHbIX
CycTaBoB, runepTpoduio CBA30K, 06pa3oBaHue 0cTeodUTOB M paspylieHune ayxek. KnuHuyeckn 3abonesaHue Moxer
NPOABAATLCA GONEBLIM CUHAPOMOM, @ TAKIKE ABUTATE/IbHBIMU U YYBCTBUTENbHBIMU HAPYIIEHUSMU B HUKHUX KOHEYHOCTSAX.
CnoxHoCTb AnddepeHLnanbHo AMarHoCcTUKN 06yCN0BNEHA OTCYTCTBUEM KOPPENsALUN MeXY CTENEHbIO CTEHO3a NO fiaH-
HbIM HENPOBM3yaNu3aLnn 1 BbIPAXKEHHOCTbIO KNIMHWUYECKUX NPoABNeHUN. Y 21 % ntofeit CNMHANbHbLIA CTEHO3 MOXET UMETb
ACMMNTOMHOE TeYeHue.

Haubonee 4acTo cnMHanbHbI CTEHO3 NPUXOAUTCA AMddEpPeHLMPOBaTh C aTePOCKIEPO30M COCYA0B HUXHUX KOHEYHOCTEH,
PEBMATOMAHbIM apTPUTOM, CUHAPOMOM PYLIEBUAHOIM MbILILbI, CAKPOUIEUTOM, CNOHAUAUTOM/CNOHAUNOAUCLUTOM, GOKOBbIM
aMUOTPOUYECKUM CKNEepo3oM, cUHapoMoM TuiteHa—bappe v apyrumu nonuHeiponatuamu. 0cobyo HaCTOPOKEHHOCTb
B KIMHUYECKON KapTUHE JOMKHbI BbI3bIBaTb M30IMPOBAHHbIE ABUraTeNlbHble HApYLWeHWsA, CONPOBOXAAlOWMECa Mblliey-
HbIMW TUNOTPOUAMU, OXMBNEHHBIMU CYXOXUAbHBIMU pednekcamu, Hanmuymem NUPaMUAHLIX 3HAKOB, hacLUKyNALKIA
B MbIWWLAX, @ TAKKE }anobbl NALWEHTOB HA OHOBPEMEHHYIO CNABOCTb KaK B BEPXHUX, TaK U B HUKHUX KOHEYHOCTAX.
MpencTaBasem cepuio KIMHUYECKUX HAGNIOAEHMIA: Cyyanu 3 NaLMEHTOB C NPeAnoiaraemMbiM [MarHo30M CTEHO3a N03BO-
HOYHOrO KaHana, fiByM 13 KOTOPbIX ObII0 NPOBEAEHO XUPYPrUYECKOE NleYeHe, He NPUHECLIEE OXMUAAEMOTO pe3yiibTaTa.
B nocnepytouiem 66110 YCTAHOBAEHO, YTO Y 2 NALMEHTOB NPUYMHON NPOrPECCUPYIOLLEH MbILIEYHON CNABOCTU B KOHEYHOCTAX
ABKUNCA 6OKOBOM aMUOTPodMUECKUil CKNepo3s, y 3-ro naumeHTa — cuHapom liieHa—bappe, hopma ocTpoit aemMuenuHNu3m-
pytoLien nonuHenponaTum.

KnioueBble cnoBa: cnuHanbHbIi CTEHO3, pafuKynonaTus, anektTpomMmorpadus, cuiapom MmiteHa—bappe, nonuHeliponarus,
GOKOBOI aMMOTPOUYECKHil CKNepo3
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Spinal stenosis is a pathological narrowing of the central spinal canal, lateral pocket, or intervertebral foramen due to
age-related changes, including pathology of the discs, facet joints, ligament hypertrophy, osteophyte formation and
destruction of the arches. Clinically, the disease can manifest itself with pain, as well as numbness, or weakness in the
arms or legs. The complexity of differential diagnosis is due to the lack of correlation between the degree of stenosis
according to neuroimaging data and the severity of clinical manifestations. Spinal stenosis among 21 % of people may
have an asymptomatic course.

Spinal stenosis has to be differentiated from atherosclerosis of the vessels of the lower extremities, rheumatoid arthri-
tis, piriformis syndrome, sacroiliitis, spondylitis/spondylodiscitis, amyotrophic lateral sclerosis, Guillain—Barré syndrome
and other polyneuropathies. Isolated weakness should be of a particular concern in the clinical picture. Muscle hypo-
trophy, brisk tendon reflexes, the presence of pyramidal signs, muscle fasciculations, as well as patients’ complaints of
simultaneous weakness in both the upper and lower extremities accompany them.

We present and discuss three clinical cases of patients with a presumptive diagnosis of spinal stenosis. Two of them
were held surgical treatment, which did not produce the expected result. Subsequently, it was found that the cause of
progressive muscle weakness in the limbs was amyotrophic lateral sclerosis in two patients and the third one had Guil-
lain—Barré syndrome, a form of acute demyelinating polyneuropathy.

Keywords: spinal stenosis, radiculopathy, electromyography, Guillain-Barré syndrome, polyneuropathy, amyotrophic
lateral sclerosis

For citation: Seliverstova E.G., Kordonskiy A.Y., Druzhinina E.S. et al. Neurological disorders imitating spinal stenosis
in elderly patients. Series of clinical observations. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(3):100-

10. (In Russ.). DOI: 10.17650/1683-3295-2023-25-3-100-110

BBEJIEHUWE

Creno3 no3BoHouHOro KaHana (CIIK) — maromormye-
CKO€ CYXXeHHE LIEHTPAIFHOTO ITO3BOHOYHOTO KaHaJja, ja-
TepaJbHOTO KapMaHa I MEXITO3BOHKOBOI'O OTBEPCTHS
3a CYET BTOPKEHUST KOCTHBIX, XPSIIEBBIX MJIN MATKOTKAH-
HBIX CTPYKTYP B IIPOCTPAHCTBA, 3aHNMaeMble HEPBHBIMU
KOpEIIIKaMM, CITMHHBIM MO3TOM MJIM KOPEITKaMH1 KOHCKO-
ro xBocra [1].

CTeHO03 ITO3BOHOYHOTO KaHalIa SIBIISICTCS CIICICTBUEM
BO3PACTHBIX U3MEHEHUH B IIOSICHIYHO-KPECTIIOBOM OTIE-
JIe TI0O3BOHOYHMKA, BKJIIOYAs MTaTOJIOTHUIO THCKOB, (ace-
TOYHBIX CYCTaBOB, TMIIEPTPODUIO CBI30K, 00pa3oBaHUE
octeo(uToB, paspylIeHre OyXKU (CoHauiIonm3). Pac-
mpoctpaneHHOCTh CIIK, mo maHHBIM pa3HBIX aBTOPOB,
BapbupyeT oT 1 10 1,7 % B 3aBUCMMOCTH OT BO3pacTa, pe3-
KO YBEJINYMBAsCh CPeaM MmaneHToB crapiie 60 et [2—4].
Ilo nanHbIM HelipoBusyanu3sauuu y 80 % noaeit B Bo3pa-
cre >70 et MOXHO OOHAPYKUTH MMPU3HAKN CITMHAJILHOTO
creHo3a [5]. Hauboiee yacto CITK Bo3HMKaeT HAa YpOBHE
MO3BOHKOB L 4—L5 U gajiee ¢ yObIBalIIE 4acTOTOM Ha
ypousix L—L,, L—L,, L.—S n L —L, [6].

Knunnaeckas kaptuna CITK MoxkeT BKIio4aTh 60J1e-
BOI CMHIPOM, a TaKXKe CUHIPOMEI IBUTATCIBHBIX U UyB-
CTBUTEJIBHBIX HApYIICHNI B HUKHUX KOHEYHOCTSIX, 00-
YCJIOBJICHHBIE KOMITPECCUE COOTBETCTBYIOIINX KOPEIITKOB
CIIMHHOMO3TOBBIX HEPBOB [7]. JlaHHBIE TUTEpaTyphl CBU-
TIETEIBCTBYIOT 00 OTCYTCTBUM KOPPEIISIIIAY MEXKITY KITMHY -
YeCKMMHU IMpPHU3HAKaMW U BBIPAXEHHOCTBHIO CTEHO3a
M0 ITaHHBIM HelpoBuayanusanuu. Okoso 21 % monei
He UMEIOT IIPOSIBIICHUI 3a00JIeBaHKS, 9TO OOYCTOBIMBAET
CIIOXHOCTD muddepeHIIMaIbHON TUarHOCTUKY TTPY HaJI -
YUH CXOXHX HEBPOJIOTUIECCKUX CUMIITOMOB [8].

IIpencrapnsieM ceprro KIMHNIECKUX CITyJacB TalMeH-
ToB ¢ CIIK, y KOTOpBIX KIMHNYeCcKask KapTUHa ObLIa 00-
YCJIOBIIEHA IPYTUMU HEBPOJIOTUYECKIMU 3a00JIEBAHUSIMM.

KIIMHUYECKUN CITYYAH 1

Iauyuenmka K., 74 aem, 6onee 40 rem cmpadana 6oasmu
8 NOSICHUMHOM OmOene NO360HOYHUKA C YaACMbIMU 000CmpeHU -
amu — 00 4—5 pasz 6 200, ¢ noaolCcUMenbHbIM IPdexmom
om KoHcepsamuesHoii mepanuu. C dexabps 2020 e. cmana om-
Meuams cAabocmb 8 HUICHUX KOHEYHOCMSX, a 4epe3 noeooa
Mo2na nepedgueamscsi moavko ¢ mpocmoto. Ilpu npogedenuu
MaeHumHo-pe3oHancroi momoepagpuu (MPT) evisenensvt no-
AUPAKMOpHble CIMeH03bl NO360HOUHO0 KAHAAA HA HECKOAbKUX
yposusx: na yposte L ,—L ,— evipancennslil, ha L —L,— yme-
pennblit, Ha L —~L . — kpumuueckuii. Taxoce onpedeasncs na-
mepanvhblii cmenos Ha yposie L —S, cnpasa. B noaope 2021 e.
npoeedeHbl MUKPOXUpYpeuteckas buiamepansHas deKomnpec-
cusi NO360HOYHO20 KAHAAA U KOPEWKO08 CHUHHO20 MO032d
Ha ypoene L —L ., mukpoxupypeuyeckas 0eKomnpeccusi no360-
HOYHO20 Kanana Ha yposue L —S, cnpasa, dexomnpeccus npa-
6020 S -Kopeuika. B meuenue nocredyiouux 3 mec nayuenmxa
OmMMe*ana Hapacmauue cAAG0CMU 8 HUNCHUX KOHEHHOCSIX, NO-
seHUe HOBbIX Jcano0 6 8ude c1abOCMU 8 BePXHUX KOHEUHOCIISIX,
8 c6513U ¢ yem ObL10 Ha3HaueHo doobcaedosarue. B neeponoeuue-
CKOM cmamyce 6bls6/1eHbl NPUSHAKU B06/1eHeHUsI HUICHE20 MOMO-
HelipoHa — es1blll mempanapes, eunompogpus szvika (puc. 1),
sudumble acyukyIayuu 6 MulUUax KOHeHHOCMell U A3bIKA,
a makaice 061e4eHle 8epXHe20 MOMOHEUPOHA, NPOsIBAsIILeeCs
BbICOKUMU CYXONUCUNLHBIMU PeghreKcamil, pegprekcamu OpanbHo-
20 agmomamuszma. Ilo danHbim 2nekmpomuozpaghuu 6 Muomo-
Max Ha NOSICHUMHOM, 2PYOHOM, WelHOM U 0Y160apHOM YPOBHSIX
00Hapycen meKyuiuil HelipoeerHbill npouecc. B coomeemcmeuu
¢ nepecmompennvimu kpumepusmu El Escorial (2000 e.) [9]
8bls16/1eHHblE UMEHEHUs] COOMBEmMCcmME08aaU 00CMO8epHOMY 00-
Koeomy amuompoghuueckomy ckaeposy (BAC).

KJIMHUYECKUU CIIVYAH 2
Hayuenmxa I1., 68 2em, o6pamunacy k Hegpoaoey ¢ xnca-
n06amu Ha cAAOOCMb 8 GePXHUX U HUNCHUX KOHEUHOCMSX,
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Puc. 1. lunompoghus moiuy (ykazano: cmpeaxamu) y nayuenmiu K., 74 nem: nepeoii mexckocmuoi moluysl kucmu (a), menapa (6), s3vika (8)

Fig. 1. Muscle hypertrophy (arrows) in a female patient K., 74 years: first dorsal interosseous muscle (a), thenar (6), tongue (8)

Puc. 2. Maznumno-pesonancuvie momoepammol nayuenmiu I1., 68 sem, onepuposarnnoii no noeody cmero3a no3eoHouHo20 Kanaaa na yposie L —L,

Fig. 2. Magnetic resonance images of female patient P., 68 years, operated on due to spinal canal stenosis at the L —~L  level

oulyueHue JcxceHus 8 Kucmsax u cmonax. M3 anamuesa us-
eecmHo, 4mo 3abonena 0kon0 2 Hed Ha3ao, Koeda Ha (oHe noa-
HO20 04a20NOAYYUS CMANA OMMEYAMb NPOSPECCUPYIOULYIO
caabocmo 6 HuxcHux Koneunocmsix. Ilpu MPT evisenen cme-
HO3 N0360HOYH020 Kanaaa Ha yposre L —L  (puc. 2), pexo-
MeHO08aHO xupypeuueckoe neverue. Ha momenm eocnuma-
AUBAYUU NAUUEHMKA OmMe4and npoepeccuposariie crabocmu
6 Kucmsax, ycunenue xcxcenus 6 Hux. Ilocae npogedenroii
dexomnpeccuu NO360HO4HO20 KAHAAA KAUHUYECK 020 YAyHile-
Hus He Hacmynuno. B neeponoeuueckom cmamyce nocae one-
pauuu onpedensincs 8AAblil mempanapes co CHUICEHUeM
MbIUEHHOLL CUAbL 8 KUCMAX U cmonax 00 4 6ain08, 8 npokcu-
MAAbHBIX MblUYax Hoe — 0o 3 6ann08, eunecmesust N0 MUNy
«HOCKO8 U NepYamoK», CyX0XUCUAbHble pehaeKchbl He 8bl3bl6a-
AUCH, RAMOAOCUHECKUX CTMONHBIX 3HAK08 He 0bL1o. T1o pe3ynb-

mamam He@poa02UYEeCK020 0CMOMPA Oblaa 3an0003peH CUH-
dpom luitena—bBappe, naznauerno Heilipoghusuonoeuueckoe
uccaedosanue.

Ilo OanHbIM cmMUMYASUUOHHOLL 2AeKmpoHelipomuoepaguu
3apeaucmpuposansl 21eKmpoepaguueckue npu3HaKy oemue-
AUHUBUPYIOWET CeHCOMOMOPHOIL noauneiiponamuu (puc. 3),
Yyooeaemeopsiouue I1eKmpopdu3U0N02UMECKUM KPUMEPUAM
cundpoma luiiena— bappe (ocmpas ocnasumenvhas demue-
AUHUBUPYIOWAs noaupaduxynornetiponamus) [10].

KIMHUYECKU CITYYAM 3

Hauuenmra M., 81 200a, ¢ meuenue nocaeonux 12 mec
OMMeHana Hapacmarowyro cA1abocmy CHa4AAA 8 HO2AX, 3ameMm
6 pykax. Iloxyoena na 10 ke, 6 meuerue nocaeonux 3 mec
NPUCOCOUHUAUCH OCUNAOCMb 2040¢a, o0biuka. Hanpaenena
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Puc. 3. Pesyromamol cmumyasiyuoHHOU 21eKMPOHEUpoOMUopapuu 6epxuux (a) u Huxchux (6) koneunocmeii nayuenmiu I1., 68 niem: nomenyuans: deiicm-
U1 CEHCOPHbIX HEPBOB He 3ape2UCmpUpO8aHbl, 8bis6AeHbl ANeKmMpoepaguuecKue NPUHaKu 0emMueauHU3UpYIoueeo NopadceHuss MOMopHbIX 6010KOH — pe3Koe
yeeauueHue (6 3 paza npegviuiaem 6epXHIOI0 epaAHULY HOPMbL) MEPMUHAALHOU AAMEHMHOCIMU (3HAUeHUs: 008e0eHbl 8 KPACHbILL 08a), CHUNCEHUE CKOPOCMU

npoegedenus

Cokpawenus: Amna. — amnaumyoa; Aam. — AGMEHMHOCMb; PACCM. — PACCMOSHUE; OMKA. — OMKAOHeHUe; OAUm. — OAUMEAbHOCHb, CKOP. — CKOPOCHIb;
nepug. ram. — nepugpeputeckas AGMeHMmHocmy,; V np. — cKopocms npogedeHus; paccm. CMuM. — paccmosHue CUMYAAyUuU

Fig. 3. Results of stimulation electroneurography of the upper (a) and lower (6) limbs of patient P., 68 years: action potentials of the sensory nerves are not
detected, electrographic signs of demyelinating lesions of the motor fibers — dramatic increase (3 times higher than the upper normal limit) of terminal latency

(values shown in the red oval), decreased conduction velocity

Abbreviations: Ampli. — amplitude; lat. — latency; dist. — distance; dev. — deviation; dur. — duration; vel. — velocity; periph. lat. — peripheral latency; cond.

vel. — conduction velocity; stim. dist. — stimulation distance

Ha doobcaedosanue 6 c8s3U ¢ NAAHUPYEMbIM ONepamueHbiM
AeyeHueM CHUHAAbHO20 CIMEHO3a HA WelHOM YPOBHE.

B Hesponoeuueckom cmamyce 6bis64eHbL: 85AbLH Me-
mpanape3s 00 naeeuu 6 pazeubamensx A€ol CMonvl, cnpa-
6a — 3 6anna, cuna mviuy, Kucmelii cnpaea — 4 6aana, cae-
eéa — 3 b6aana, crabocms pazeubameneil weu — 4 baiia,

ampogusi MblULY, ePXHUX U HUICHUX KOHeuHocmell, 2uno-
mpoghus sA3vika, guoumble PacUuKyIsIUULU 6 s3blKe U Mblul-
yax koneunocmelii. I[lamosoeuueckue cmonHvle 3HaKu —
cnpasa u Kucmesole ¢ 2 CMopoH.

IIpu nposedenuu mpancKpanuanrbHol MaeHUMHOU cmu-
MYAAYUU U pecUcmpayull 8bl36aHHO20 MOMOPHO20 0meema
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¢ nepeoueil 601buUIe6ePUOBOTI MbIUILbL YBEAUYEHUS 8PeMeHU
YEeHMPAanbHO20 MOMOPHO20 NPogedeHus He abiaesaeno. 1o dan-
HbIM ULONBHAMOL MUOPADUU 3ape2UucmPUpo8arsl NPUHAKU
mekyujeeo 0eHepeayUuoOHH020 npoyecca Ha 3 YPOGHAX C CO-
XPAHHBIM NPOBedeHUeM NO CEHCOPHBIM U MOMOPHBIM 800K -
HaMm Hep8os pyK U Hoe.

B coomeemcmeuu ¢ kpumepusmu El Escorial (2000 e.)
yematoener duaeros BAC.

Oco0OeHHOCTH TIPENCTABICHHBIX KITMHUYECKUX CITyda-
€B 00001EeHBI B TA0I. 1.

OBCYXIEHHWE

Y mroneii TTOKMIIOTO M CTapYeCKOTo BO3pacTa IereHe-
paTUBHBIC N3MEHEHMS TTO3BOHOYHMKA BBISBIISIIOT C YaCTO-
Toi1 6osee 80 %. Kak mpaBuio, OHU MPeACTaBISIOT CO00i1
MIPOSIBJICHNE OMOJIOTUYECKOTO IIPOoIiecca CTAPSHUS W He
Bceraa TpeOyroT Xupyprudeckoro jgedeHus [11].

Ta6mma 1. Kaunuko-uncmpymenmansvihole XapaKkmepucmuky nAyUenmos

Table 1. Clinical and instrumental characteristics of the patients

IToka3areib Knunnueckuii ciayyaii 1

ITon, Bo3pact
Sex, age

XKeH., 74 rona
Woman, 74 years

ITporpeccupytoiiasi c1abocThb
B HOTax
Progressive weakness in the legs

Jle01oT 3a00JIeBaHUS
Disease onset

6 Mec
6 months

JlmmTenbHOCTh 00JIe3HI
Disease duration

Hapacranue ciabocTu B TeUeHUE
IOCJIEIYIONIMX 3 MeC IO TeTparia-
pe3a
Increased weakness in the following
3 months prior to quadriparesis

JlvHamuKa 3a00JieBaHUST
Disease dynamics

CoueTtaHue MopaXxxeHusl BEpXHETO

AKOKECHHME B KUCTAX U CTOIIax

M3onmmpoBaHHass MOTOpHAsI WJIM MOTOPHO-00JIeBast
dopmer CIIK ¢ HapacTaHMeM OO 1 /VUIN MBIIICYHOU
¢1a00CTH B KOHEYHOCTSIX, 00JIM B HOTax 0€3 OLLYILIEHMsI OHE-
MEHUSI BCTPEYalOTCsI PEIKO M COCTABIISIOT He 6ojiee 2—4,8 %
Bcex (opm CIIK [12]. TTpu 3TOM Hamure B KITMHUYECKOM
KapTUHE MPU3HAKOB PacIIPOCTPAHEHHOTO BOBJICUCHMUS
HIDKHETO MOTOHEWpPOHA, TaKMX KaK CJIa00CTh 1 aTpOpUs
HE TOJIbKO MBIIIII HOT, HO 1 PYK, IIIeW 1 OyIb0apHOI MyC-
KyJIaTyphl, C TIPU3HAKaMH BOBJICUCHMSI BEpXHETO MOTOHET -
pOHA — BBICOKHUE CYXOXUJIBbHBIE pe(IeKChI, TTaTOJIOTHYE-
CKWME CTOITHBIE U KUCTEeBbIC 3HAKM, pe(IeKCH OPaIbHOTO
aBTOMAaTH3Ma, KaK y HaIllUX MMallMeHTOK B KIMHUYECKUX
ciydasgx 1 u 3, oOycJIOBIMBAIOT HEOOXOAMMOCTD TTOMCKA
aJbTepHATUBHON NMPUYMHBI TMArHO3a U TPEOYIOT MO0~
HUTEILHOTO MHCTPYMEHTAJIBHOTO 00CIeIOBaHMS.

B ximmHmIeckoM ciydae 2 oTcyTeTBre 3¢ deKTa oT orre-
PATMBHOTO JICYCHUS Y IMAIlMEHTKH C BOCIAJIUTEIBHOMU

Knmnnyeckuii ciydaii 2 Knnnnyeckuii ciydaii 3

XKewn., 68 ner

Woman, 68 years

XKeH., 81 rox
Woman, 81 years

IIporpeccupyromas
¢J1abOCThb B pyKax v HOrax, IIporpeccupytoiiasi c1adocThb
CHauaJjia B HOTax, 3aTeM B pyKax

Progressive weakness Progressive weakness in the legs, then in

in the arms and legs, burning the arms
in the hands and feet
2 Hen 1 ron
2 weeks 1 year

CeHCOpHBIIf 1 MOTOPHBII
neuuuT 6e3 IMHAMUKU
B TEYEHUE MecsLa
Sensory and motor deficit
without dynamics in a period
of a month

le/lCOCﬂ,l/lHCHI/IC JbIXaTECJIbHbBIX
HapyH_IeHI/II‘/JI 1 CHU2KEHUE BECa
B TeUeHue 3 Mec
Addition of breathing problems and
weight loss during a period of 3 months

Bsinbiii Terpanapes CoueTaHKe MOPaXKeHUsT BEPXHETO

Oco0eHHOCTU HEBPOJIO-
TMYECKOro craryca
Neurological status
characteristics

JlaHHbIE MATHUTHO-PE-
30HAaHCHOI ToMorpaduu
Magnetic resonance
imaging data

ﬂaHHbIe SJIEKTPOMUO-

rpacduu
Electromyography data

JuarHo3
Diagnosis

Y HUXKHETO MOTOHEHPOHOB
0€3 YyBCTBUTEJbHBIX HAPYILLIEHUI
Combination of abnormalities in the
upper and lower motor neurons without
sensory abnormalities

ITonugakTopHbIE CTEHO3bI
MMO3BOHOYHOI'O KaHaJia Ha HE-
CKOJIBKMX YPOBHAX
Polyfactorial stenoses of the spinal canal
at several levels

[eHepan3oBaHHBIN TEKYLINN
HEWPOTreHHBIN MPOIIeCcC
Generalized current neurogenic process

BokoBoit amroTpoduueckuii CKiIepos
Amyotrophic lateral sclerosis

C YYBCTBUTEJILHBIMU
HapyLIEeHUAMUN
Slowly progressive

quadriparesis with sensory
abnormalities

CTeHO3 IT03BOHOYHOIO
KaHasa Ha ypoBHe L,—L,
Spinal canal stenosis at the
L,—L, level

Hapyiienue npoBeneHust
110 CCHCOPHBIM U MOTOP-
HBIM BOJIOKHAM HEPBOB
PYK ¥ HOT
Abnormal conductance
in sensory and motor fibers
of the arm and leg nerves

Cunnpowm IuiteHa—bappe
Guillaine-Barre syndrome

W HUDKHETO MOTOHEUPOHOB
0e3 YyBCTBUTEIbHBIX HApYILIEHUI
Combination of abnormalities in the
upper and lower motor neurons without
sensory abnormalities

JlereHepaTUBHBIN CTEHO3 Ha IIEH-
HOM YpOBHE
Degenerative stenosis at the neck level

[eHepanu3oBaHHBIN TEKYIIAN
HEUpPOTreHHBIN MpoLecc

Generalized current neurogenic process

BoxkoBoit aMmuoTpouyecKuit CKIepo3

Amyotrophic lateral sclerosis



HelipomaTueit U, Ha TePBHI B3MJISI, N30JIUPOBAHHBIM
IBUTATCILHBIM M CEHCOPHBIM Ie(UIIMTOM TaKXKe BBI3-
BaJloO HEOOXOMMMOCTH M000CHea0oBaHUSI. TpymHOCTH
mrddepeHINAaTPHON TNAaTHOCTUKH Y TAIIMEHTOB C BOC-
MaJIUTEILHBIMU HEWPONaTUSAMU XOPOIIO WM3BECTHBI
[13—16] 1, kak MpaBMiI0, OOYCIOBIEHBI ACMMMETPUYHOM
C71a00CTHIO MY CIA00CTHIO TOJIBKO B HIDKHMX KOHEYHO-
CTSIX B KJIMHUYECKOU KapTuHe [17], Kak y Ha1ei 00/1b-
Hoii. HeBO3MOXHOCTS MpOBeaeHNUST HEHPOGhU3MOIOTH -
YeCKOTO MCCIeIOBaHUS IO OollepallMy ObLIa CBsS3aHa
CO CJI0XXHOCTBIO OpTaHU3AINH TUATHOCTUIECKOM ITOMO-
M B peTHOHE MPOXUBAHUS MAIUCHTKH.

Jug noarBepxkaeHus nuarto3a CITK B Takux ciaydasx
HEoOXOIMMO TIpOBeIeHNE HEMPOGhU3NOIOTUUESCKUX HC-
cJIemOBaHMM, TAKMX KaK 3JICKTpOHepoMHrorpachus v Ira-
THOCTUYECKasl TpaHCKpaHWAJbHAsT MATHUTHAST CTUMYJISI-
s (TTalMeHTaM CO CITMHAJIBHBIM CTEHO30M Ha IIeHHOM
ypoBHe) [ 18], IJ1s1 MCKITIOUSHMST IPYTUX IPUINH TIpOrpec-
CHpYIOIIETO T1apa- WIN TeTpamapes3a, B IMepBYI0 odepenb
BAC.

B muddepenumanbhbiii psg CITK MoxkeT ObITh BKITIO-
YeH OOJIBIIION CIIEKTpP 3a00JIeBaHMIA, TIO3TOMY B KaUeCTBE
BCIIOMOTATEJIbHOM KIIMHUYECKO METOIUKN MHOTHE aBTO-
PBI PEKOMEHAYIOT MCITOJIb30BaTh MHEMOHWYECKOE TTPaBH-
JIO IJIsT OLIEHKU BEPOSITHBIX NPHYMH CIIab0CTH, OOIH
u onemeHus B Horax — VINDICATE (anr.: moaTBepxk-
nmatb): V — vascular; I — inflammatory; N — neurologic;
D — degenerative; I — infection; C — congenital; A — auto-
immune; T — toxins; E — endocrine [19].

Vascular (V) — aTepockiiepo3 coCcyIoB HIDKHHX KO-
HEYHOCTE!, Hanbojee TUITMIHBIM MPOSBICHUEM KOTO-
poro SBISIETCS TepeMexXalomascs XpoMoTa — COCYIU-
cTast KJIaymuKallys: XryJas 00JIb B MBIIIIaX HOT (Jalie
B 00J1aCTH MKp), BO3HUKAIOIIASI TIPA XOAb0Ee M perpec-
cupymomas B mokoe. B ornmune ot HeliporeHHOM KJtay-
IUKAILIMK, IS COCYOUCTON XapaKTepHO YMEHBIICHUE
Oosteil TIpy CHIDKeHNT (PU3UIEeCKOl Harpy3KH BHE 3aBH -
CUMOCTH OT TIO3HI, a TAKXKe TOT (haKT, YTO pACCTOSTHHUE,
npoBouupylolee 00Jb U C1a00CTh, O0Jiee MMOCTOSIHHO,
yeM NpH HEMpPOreHHOoM xpomorte [20].

Inflammatory (I) — peBMaTOMIHBIN apTPUT, paHHHE
MIPOSIBJICHUSI KOTOPOTO, KaK IMPaBUJIO, HEOTHO3HAYHBI
¥ BKJIIOYAIOT OOJIM B MEJIKMX CYCTaBaX 1 YTPEHHIOI CKO-
BaHHOCTG. JIJIsI peBMaTOMIHOTO apTpUTa OOBIYHO XapaK-
TepHa CKOBAaHHOCTb MEJIKUX CYCTaBOB, KOTOpAs UIMTCS
6osiee 30 MuH B TeueHue He MeHee yeM 6 Hen [19]. TIpu
IIPOTPECCHUPOBAHNM BO3HMKAIOT MPU3HAKN CHCTEMHOTO
3a00J1eBaHMsI, TAKHME KaK MBIIIIEYHBIC OOJIM, TIOTePsI allrie-
THUTA, JCTIPECCHS, TIOTePsT Beca, aHeMUsI, CYXOCTb BO PTY,
MMePUOINIECKUN MOIbeM TeMIIepaTyphl, OOJM IIPU M-
TEJIbHOM CUAEHUU, PEBMAaTOUIHBIE Y3€JIKA B KOXE BOKPYT
JIOKTEBOTO OTPOCTKA MJIN MeXX(palaHTOBBIX CycTaBoB. [ya-
THO3 YCTaHABJIMBAIOT IIPY ITOMOIIN CEPOJIOTHICKOTO aHa-
JIM3a KPOBM HA PEeBMATOWIHEINA (PaKTOP M OIpeIeIeHUs
TATpa aHTUTEJI K HUKJIMIESCKOMY [UTPYJUTMH-COIepXKaIlle-
My nentuny (anti-CCP).
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Neurologic (N) — BAC — HeitponerenepaTuBHOE 3200-
JIeBaHUE, COIPOBOXIAIOMIEeeCS TMOEIb0 MEHTPATbHBIX
1 nepudepruIecKux MOTOHEMPOHOB, HEYKIIOHHBIM TIPO-
rPECCUPOBAHUEM U MPUBOISALIEE K JIETAUIBHOMY UCXOLY
[21]. TTporHo3 BEKMBAEMOCTH IMMECCUMUCTUYHBIIN: Meaa-
Ha MPOAOJIKUTEIBHOCTH KU3HU COCTABIISIET OT 2 110 4 JIeT
[22]. ITpu Tumranoit popme BAC HabmomaeTcs BoBIeYeHIE
BEpXHUX U HIKHUX MOTOHEHPOHOB, a TAKIKE ITPOTPECCH-
pyrolIuii OyIb0apHbIi Mapanny. Y OOJIbIIMHCTBA MalueH-
TOB (58—82 %) 3aboseBaHre MaHU(DECTUPYET MOSIBJICHUEM
CJ1a00CTU BEPXHUX WJIM HUXXHUX KOHeUYHOCTel. B nedroTte
3a00JIeBaHUS MMAIIMEHTH HAYMHAIOT OTMEYaTh TPYTHOCTH
IIpY MMMCHhME WUIM OTITMPAHWU IBEPH M3-3a aTpOPUM MeJI-
KUX MBI KUCTH, HAPYIIICHUE KeBaHUS WUIN TJIOTaHUS,
OCHUILIOCTD T0j10ca, (haCIUKY/ISIINY (MBIIICYHBIC TTOACP-
TUBaHMSI) B PyKe, HOTe, IIeUe MM SI3bIKE, MBIIICIHBIC
CITa3Mbl, CHIDKEHHME MACCHhI TeJla BCICACTBHE IIPOTPECCH-
PYIOIINX MBIIIEYHBIX aTpodrii. OTININTEIBHOI 0COOEH-
HOCTBIO KIIMHNYeCKO# KapTuHBI BAC SIBIIIeTCST OTCYTCTBIE
HapyIIeHU IyBCTBUTEILHOCTH, KpaifHe peaKo HabIona-
I0TCSI paccTpoiicTBa (OYHKIIMH Ta30BbIX opraHoB. [1pu oc-
MOTpe oOpaiaer Ha ce0s1 BHUMaHUE CJ1abOCTh MBIIIILL-
pasrubareyieil IeHW, HaIW4YKWE MMUPAMUIHBIX 3HAKOB,
rureppedirekcnu 1 GpacuKyIsIuii, KOTOPBIe IIPEeICTaB-
JISIIOT OO0 HEIMPOM3BOIBLHOE COKpAIICHHNE OTACIbHBIX
MBIIICYHBIX BOJIOKOH, KOHEYHOCTb IIPU 3TOM OCTaeTCs
HEMOABMXHOM, a B 1 MblIlIlle MOXHO HaOI0aaTh Ooee
yeM 1 pacumkymsiamio (QR-komsl 11t mpocMoTpa BUACO
¢ GacuUKyISIUSIMHA B MBIIIIIAX SI36IKa U UKPOHOXHBIX
MBIIIIIIAX IPeACTaBICHEI B IproxeHnn). Hanbosee yacto
(bacIVKyISLIMM 3aMETHBI B YSTBIPEXTIABOM MEIIIIIIE Oerpa,
IETBTOBUIHOI MBIIIIE, a TAKXKE B MBIIIIIAX TYJIOBHUIIA,
npu Oy1s0apHOM Hadajie 00Je3HM — B MBILILIE SI3bIKA.

BcrmomorartensHBIM MeTOomOM auddepeHIInaIbHON
IWATHOCTHKM SIBJIICTCSI UTOJIbYaTast MUOTpadusi, IIO3BO-
JISTIOIIAST OTIPEACIIUTh HAJIMYKE TeHePBAIIMOHHBIX N3MEHE-
HUN Ha IIEWHOM, TPYIHOM, MOSCHUYHO-KPECTIIOBOM
¥ OyI50apHOM YPOBHSIX (Ta01. 2).

Degenerative (D) — nerenepaTuBHbIE NU3MEHEHUS T10-
3BOHOYHMKA. Hanbonee paHHsIs 1 yacTasi xkajao0a, xapakTep-
Hast 1st 85—90 % mnauumentoB ¢ CIIK, — GoseBoii CUHAPOM,
JIOKAJIM30BaHHBIN B TTOSICHUYHOM 00/1IaCTH, C Uppagralueit
B HIDKHME KOHEUHOCTH COOTBETCTBEHHO 30HAM MHHEPBa-
U KOMIIPUMHPOBAHHBIX CITMHHOMO3TOBBIX KOPEIITKOB.
BoieBoit cHIPOM IIPOBOLIMPYETCST pa3rOaHNEM TT03BO-
HOYHMKa, IUTUTEJIBHOM X0Mp001i, 0COOEHHO BHU3 I10 JIECT-
HUILIE, TPONODKUTEILHBIM ITPeObIBAHNEM B BEPTHUKATEHOM
TOJIOXKCHNHM W MHOTMA B ITOJIOXKEHNUM JiexXa. ok yMeHb-
IIaeTcsT B TOJIOKEHUM CUIS U IIPW HAKJIOHE TYJOBHUIIA
BIIepel — XapaKTePEeH TaK Ha3hIBAEMBIM «CUMITTOM TEJIeXK-
KU cyIliepMapkeTa» (shopping cart sign) (puc. 3).

Heiiporennast (KaymoreHHas) TiepeMeKaroIasicsl Xpo-
MOTa SIBJISIeTCSl HanboJIee XapaKTepHBIM CUHIPOMOM CTe-
HO3a IT03BOHOYHOTO KaHaJia [ 12] 1 mposiBisieTcsl HapacTaHU-
eM 00JIEBOr0 KOPEIIKOBOIO CUHAPOMA IIpy Xoab0e. JlaHHbIi
(beHOMEH OOYCIIOBICH BO3PACTAIOIIMMY META0OIMISCKIMU
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Tabmuua 2. Kaunuko-reiipogusuonoeuueckas oughghepeHyuanrvhas 0uaeHoCMuKa paduKyronamuu, NOICHUMHO20 CMeH03a U 601e3HU MOMOHEUPOHA

Table 2. Clinical and neurophysiological differential diagnosis of radiculopathy, lumbar stenosis and motor neuron disease

IIpn3nak ITosscHMYHBIHA CTEHO3
BoneBoii cunapom Ectb
Pain syndrome Present
AHaMmHe3 Bonee rona

Anamnesis More than a year

He 6omee 2—4,8 % ot Bcex hopMm
N CIIK
Below 2—4.8 % of all ICTIK types

JIBUTaTEIbHBIC HAPYILIEHUS
Motor impairment

YyBCTBUTENIbHBIC HAPYILICHUS
Sensory impairment

CerMeHTapHbIe
Segmental

Cyx0oXWIbHbIE pehIeKChI CHIKXEHbBI
Tendon reflexes Decreased
[MupamugHbIe 3HAKKU
¥ CUMIITOMBI OPaJILHOTO Her
aBTOMaTU3Ma

ol cione ) ) Absent
Pyramidal signs and symptoms
of oral automatism

JleHepBallMOHHBIE,

PEVHHEPBALIMOHHBIE U3MEHEHUST
B COOTBETCBYIOILIIMX MUOTOMAX,
game L, L, S,
Denervation, re-innervation changes
in the corresponding myotomes,
usually L4. L, S]

Pesynbrarh
3JIEKTpOMHUOTpadumn
Electromyography results

Ilpumeuanue. bAC — 60k060ii amuompogpuuecxuii cknepos; ICITK —

Pagukynonarus BAC
Ectb Her
Present Absent
Menee roga MeHnee roga

Less than a year Less than a year

Ectb (+ arpodun,
(haCLMKYJISIIIAN )
Present (+ atrophies,
fasciculations)

B 37 % cnydaeB
In 37 % of cases

CermeHTapHbIe Her
Segmental Absent
CHUXEHBI Bricokue
Decreased High
Her Ectb
Absent Present
JleHepBallMOHHbIE, pEeMHHEPBA- JleHepBallMOHHbIE

W3MEHEeHUs Ha 2 1 6ojiee
YPOBHSIX (ILICHHOM,
TPYOHOM, MOSICHUYHO-
KpEeCTLIOBOM, OYJIL0apHOM)
Denervation changes at 2 or
more levels (cervical, thoracic,
lumbosacral, bulbar)

LIMOHHBIE U3MEHEHUS B
MBIIIAX, THHEPBUPYEMBIX
OJTHUM KOPEIIKOM, HO pa3HbI-
MU HEpBaMM
Denervation, re-innervation
changes in the muscles innervated
by the same root but different nerves

()eeenepamueﬂblﬁ CMEeH03 NO360HO4YH020 KaHaad.

Note. ALC — amyotrophic lateral sclerosis; DSPK — degenerative spinal canal stenosis.

IMOTPEOHOCTSIMU TKaHEeH ITpu (PU3NIECKOI Harpy3Ke, B TOM
YHCJIe CIMHAIBHBIX KOPEIITKOB, a B YCIOBMSIX XpOHUYE-
CKOH paIvKYJIOMIIIEMHUH UX HOPMaJIbHOE (DYHKITMOHUPO-
BaHWE CTAHOBUTCS HEBO3MOXHBIM [23].

Bospio B MOSICHUYHOM OTAENE MO3BOHOYHUKA C UP-
paguanyeit B HIDKHIE KOHEYHOCTU TaKXKe MOTYT COIIPO-
BOXIATHCS TaKKe 3a00JIeBaHMSI, KaK apTPO3 KPECTIIOBO-
MMOAB3IOIIHOTO COWJIeHEHUsI, (DaCeTOYHBINA CUHIPOM,
KoKcapTpo3 [24].

JnddepeHtmanbHas AMarHoCTHKA 00JIEBBIX CUHAPOMOB
MpU UITAAITAN Pa3IMYHOTO TeHe3a oTpakeHa B Tadd. 3 [25].

CrHaJIBHBIN CTEHO3 SIBIIETCSI OCHOBHOM ITPHMYMHOM
XUPYPTUUECKNUX BMEIIATEIHCTB y IMAIIMEHTOB CTapIie
65 mer [11, 26, 27].

Infection (I) — cmoHIWINT/CITOHAWJIOAUCIINT — BOC-
MMaJuTeIbHOE IOpaXkeHHe MEXITO3BOHKOBOTO IHMCKa
W CMEXHBIX TeJI TT03BOHKOB, BBI3BIBAEMOE 30JIOTHUCTHIM
crabunokokkoM (10 80 %). UMmyHOmeULUTHBIE COCTO-
STHUSI, TIOXKWJION M CTapuyeCKHit BO3pacT, MHbEKIIMOHHAS
HapKOMaHMUSI, a TAKXKE XPOHUIECKIE SK30TeHHBIC MHTOK-
CHKAITUM TIPEAPACIIONaraloT K pa3BUTHUIO THOITHO-BOCITA-
JINTENIBbHBIX 3a00JIeBaHMIT TO3BOHOYHUKA, TIPY 3TOM IIep-
BUYHBII MCTOUYHUK BBHISBJISIIOT MEHEE YeM Y ITOJIOBUHBI
MauuMeHToB. Pa3BuTrhe CNOHAMIOAUCLMTA BCErAa CO-
IIPOBOXIACTCS JIOKATBHBIMU OOJIIMU B CITMHE, KOTOPBIC

Puc. 3. «Cumnmom menexciu cynepmapkema» (shopping cart sign) — ymeHb-
uienue 601e6020 CUHOPOMA Yy NAUUEHMO8 C Oe2eHepaAMUBHbIM CIEHO30M NOo-
380HOUHO20 KAHAAAQ NPU HAKAOHe MYA08UUA 8neped

Fig. 3. Shopping cart sign: decrease in pain syndrome in patients with
degenerative spinal canal stenosis when body is hunched over
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Tadomua 3. Juppepenyuanrvhas ouaznocmuxa 604e6020 CUHOPOMa npU UWUAIUU PA3HO20 2eHe3a [25]

Table 3. Differential diagnosis of sciatica pain syndrome of various causes [25]

CTeHo3 03BOHOYHOIO

Kpurepnii KaHANA
YacTto 1BYCTOPOHHMI
XapakTep, MOXeT HOCUTh
HeWponaTUu4ecKuin
XapakTep C MOSBIIEHUEM
OLLYILIEHU
?;E:Iéfs&m JKOKSHUST, TOPEHMS,
Pain BBIKpYYMBAHUSI, TUTIEpIIa-

TUU, TU3ECTEIUU
Frequently bilateral, can have
neuropathic characteristics with
feeling of burning, stinging,
twisting, hyperpathia,
dysesthesia

characteristic

Jlokanuza-

R PacmipoctpansieTcs
2 Ha AroaMlIbl, Oenpa u Jajiee
MppaIMaLys JAULIbI, OCIpa U 1
K CTOIaM
oo .
; . Spreads to the glutes, thighs
Pain location, - -
. o and further down to the feet
irradiation
Pasru6anve mno3BOHOYHM-
Ka, JUTUTeIbHAs X0ab0a,
0COOEHHO BHHU3 IO JIECTHU-
[TpoBonu- e, MPOIOJIKUTEIIbHOE
pyromui npeObIBaHUE B BEPTUKAb-
dakTop HOM IIOJIOXXEHUU U UHOTHA
Provoking B IIOJIO2KEHUU JI€XKa
factor Spine extension, long walks
especially down the stairs, long
time in vertical position and
sometimes lying down
B monoxxenun cuns
U IIPU HAKJIOHE TYyJIOBUIIIA
‘YMeHblIIe- BIIEpEI — XapaKTepeH
Hue 6om «CHUMIITOM TEJIE2KKN

Pain decrease cymnepmapkera»
In sitting position and hunching

over — shopping cart sign

JuarHoctu-
Ka -
Diagnosis

CuHApPOM rpyIIeBUIHOI
MBbIIHIBI

Crpensoliasi, moxoxast
Ha yaap 3JIEKTPUYECKUM
TOKOM, MYJIbCUPYIOLIAs,
MOCTOSTHHA TyMast, HOXOIIAast
WJIU 110 TUITY IIPEXOAAILETO
nuckoM@opTa, MOXET
COIIPOBOXAATHCS OLIYIIEHU-
€M IMOKAJIbIBAaHUS
Shooting, similar to electric
shock, pulsing, constant dull,
aching, or transient discomfort,
can be accompanied by the pins
and needles sensation

B siromuuHoli 06acTH,
Wppaguanus mno 3aaHen
MOBEPXHOCTH OeIpa, MOXET
pactpoCTpaHATHCS A0 UKPHI
U CTOIIbI
In the gluteal area, irradiates into
the posterior thigh, can spread to
the calf and foot

JInuTenbHOe CUIEHUE,
Xoap0a, MOABEM IO JIECTHU -
1€, HAKJIOH TYJIOBUIIIA
BIIEpE
Long time sitting, walking, going
up the stairs, hunching over

B nonoxeHnuun JIEKa, a TaKXKe
B MOJIOXEHMUSIX, CIIOCOOCTBY-
IoHIMX PACTAKEHUIO I'PYLIC-
BUHOW MBIIIIIBI, — YMEPEH-

HO€ pa3BE€ACHUE HOI

B ITOJIOKCHUH JICXKA NI CUOA

Lying down as well as in positions
helping to extend the piriform
muscle: moderate leg spreading
in prone or sitting position

TToJIOXXUTENBbHBIN CUMIITOM
noxgHsToM Horu (Jlacera),
MOJIOXKUTEIbHBINA MaHEBp

®peiidepra, Tect [poccmana,
Ieiica, cumnroMm boHHe-
BbobpoBHUKOBOIA.
JunarHoctuyeckasi 61okana
Positive straight leg raise
symptom (Lasegue’s), positive
Freiberg’s maneuver,
Grossman’s, Pace’s test,
Bonne-Bobrovnikova symptom

Ilpumenanue. KIIC — kpecmuy060-node30ouinoe couneHeHue.

Note. S1 joint — sacroiliac joint.

DaceToYHbI CHHAPOM

Tynas, Hoto1as
Dull, aching

B HUKHE YacT CIIMHEI,
WHOTIA U B ITONUYHOM
00J1aCTH ¥ /WK 11O OOKOBBIM
MOBEPXHOCTSAM Oefiep
HE HM2KE KOJIEHA
In the lower back, sometimes in
the gluteal area and/or lateral
thighs above the knee

B Hauane nBuxeHus, mocie
JJIMTECJIbHBIX IIEPUOIOB
0Oe3neicTBUs, Mo yTpam,
I10CJIC IJIMTECJIbHOI'O CUAC-
HUS, TSOKETI0M (U3UIECKOM
Harpy3Ku U/Wjiv Ipu MOBO-
pOTe Wi HAaKJIOHAX Ha3a.
At the beginning of movement,
after long inactivity, in the
mornings, after long time sitting
down, heavy physical activity,
and/or while turning or arching
backwards

I1pu HakJIOHaX BIiepen
While hunched over

TTonoxurenbHbIN 3 GEKT
JIMAaTHOCTUYECKON OJIOKAIbI
Positive effect of diagnostic
blockade

HENPOXUPYPTUA
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Juchynkmus KIIC

Ocrtpast, Kotolast
W/ VUTHA CTpeJIsIoniast
0011
Acute, stabbing, and/or
shooting pain

HenocpencteeHHO
Haza KIIC, pacrnipo-
CTPAHSIETCS BHU3
o 3az[He171 IIOBEPXHO-
cTu Oenpa, He HUXe
KOJIEHa
Directly above the SI
joint, spreads lower
through the posterior
thigh above the knee

JInuTenbHOe CUIEHUE,
IIpU CMEHE I10JI0XKE-
HUA TeJla — HaKJIOHaX
TyJlIOBUIIIA, BCTaBa-
HUU, ITIOBOPOTAX
Long time sitting, when
changing body position:
arching, getting up,
turning

IMocne otnpixa
WJIN T10CJIE XOZ[IJ6I:I
After rest or after walking

[MonoxurenbHbIE
MaHeBphI [eHceHa,
TlaTpuka, Tect
JIAaBJIEHUS HA MO/~
B3/IOLIIHYIO KOCTb.
TTonoxuTenbHbINM
93¢ deKT TMarHocTuye-
CKO 6J10Kaabl
Positive Gaenslen’s,
Patrick’s maneuvers,
sacroiliac compression
test. Positive effect
of diagnostic blockade
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YCUJIMBAIOTCS TIPU ABUXKEHUU TAllMEHTA U TIPU HArpys3ke
Ha MO3BOHOYHUK, CYIIIECTBEHHO HE MEHSIIOTCS OT ITepeMe-
HbI TIOJIOXEHUS Tejla, YCUIMBAIOTCSI B HOUHOE BpeMmsl.
B ciydae pa3zBuTus anuaypaibHOro adciecca BO3MOXHO
MOSIBJIEHUE HEBPOJOTMYECKOU CUMNTOMATUKUA OT HETPY-
00I1 KOPEIIKOBO 0 IIJIETMX B KOHEYHOCTSIX M HApYILLIEHUI
(bYHKIIMI Ta30BbIX OPraHOB. XapakTepHO COUYETAHUE TAHHBIX
CHMIITOMOB C TMOBBILIEHUEM TEMIIEPATYPhI TeJa U HOYHBIM
MoTooTAeAeHEM. [IMarHo3 ycTaHaBIMBalOT HA OCHOBAaHUU
COBOKYITHOCTH KJIIMHMYECKMX (HEJTOKaIM30BaHHAs OOJIb
B CITMHE W TIOOBEMBI TeMIIepaTyphl), JAOOPATOPHBIX (TTOBHI-
IIeHne KOHIIeHTparmy C-peaKTUBHOTO O€JIKa), JIyIeBhIX Me-
TOIOB MCCIICIOBAHNS (ITOBHIIIICHIE CUTHAIA OT BOCTIAJICHHOTO
JIMCKA 1 OKPYKAIOIIMX MSITKMX TKaHel B peskume T2 ¢ monaB-
JICHEM CUTHAJIa OT CBOOOIHOM skunkocTv ipu MPT), a Tak-
JKe TIPY TTOCeBe KPOBU Ha CTEPUIIBHOCTE [28].

Autoimmune (A) — cunnpom IuiteHa—bBappe o0bemm-
HSIET TPYIINY OCTPIX AU3UMMYHHbBIX HEpOMaTHii, reTepo-
TEHHBIX I10 MaTOMU3MOIOTHIECKUM MEXaHM3MaM pa3-
BUTHSI W KIIMHUKO-HEUPODU3NOIOTUISCKON KapTUHE.
3aboneBaeMocTh cocTaBisieT 1—2 ciydad Ha 100 ThIC. Ha-
cenenus B rox [29]. [Ipu KimacCMIecKoM TeIeHUH TTIEPBBIM
cuMnToMoM cuHapoma [uiieHa—bappe siByisieTcsl cuMmMe-
TPUYHOE HapacTaHUE TapecTe3uid B MajblaX pyK U HOT,
KOTOpBIE 3aTEM MEPEXOASAT B IBUTATEIbHbIE HAPYLIEHUS
«ITO BOCXOISIIIEMY TUITY»: CHaJaJla 3aXBaThbIBasl TUCTAJb-
Hble, a 3aTeM 0oJiee MPOKCUMAJIbHbIE OTAEIbl KOHEYHO-
CTel, ¢ BO3MOXKXHBIM ITOCIICAYIOINM HapyIIeHueM GyHK-
Uy 4depenHbIX HepBoB [30]. JIBe TpeTn IalLMeHTOB
COOOILIAIOT O MePEHECEHHOM MPOCTYIHOM WX KUILIEYHOMI
nHpeKInM 3a 1—2 Mec 10 MOSIBICHUS] CUMIITOMOB. [1pu
HCCIICIOBAHNI CYXOXIIBHBIX pehIeKCOB HAaOTIOmaeTCs UX
CHIKEeHME JIM0o rcue3HoBeHue. KinnHuueckas KapTuHa
B Pa3BEpHYTOM CTaauu 3a00JI€BaHUs CKJIAbIBAETCS U3 IBU-
raTeJbHbIX, YyBCTBUTEIbHbBIX, BET€TATUBHBIX HAPYILLIEHU I
(B TFOOOM MX cOYeTaHMM) M 00JIeBOTO CMHIpoMa. Berera-
TUBHbBIE HAPYILIEHMSI TIPOSIBISIIOTCS Y aOCOIOTHOTO MEHb-
IIMHCTBA MAIIMEHTOB B BUIE TUCOHYHKIIUY bIXaHUS, CEP-
JIEYHO-COCYAUCTON CUCTEMBI, XEJIYIOYHO-KMUILIEYHOTO
TpakKTa, MOYEUCITYCKAHUS U T. 1.

Toxins (T) — Tokcuyeckasi TOTMHEHPOIIATASI MOKET
pa3BUTHCS IIPU BO3ICUCTBUU Ha IepU(PEpPUISCKYIO HEPB-
HYIO CUCTEMY Pa3JINYHBIX BEIIECTB, TAKMX KaK aHTUONO-
THKHU, XUMHOTEPAIIeBTUYECKHE TIpeIapaThl, 3TaHOJ, Ts-
JKeJIbIe METaJUTBI M pacTBopuTe . KimmHnmaeckast KapTuHa
MOXET IIPOSIBUTHCS OCTPO B TeUCHUE HECKOJBKHUX YacOB
WU KaK pe3yJIbTaT XpOHUIECKOTO BO3MECHCTBUS TOKCHIE-
CKOTO BelllecTBa B TeueHe MHOTUX JeT [31]. AkoronbHas
TOJIMHERPONaTHS pa3BUBACTCS BCIICACTBIE TOKCUIECKOTO
BO3IEMCTBUS METa0OJIMTOB 3TUJI0BOro crupra u'y 40 %
JIAII, XPOHMIECKH 3JTOYTIOTPEOJISIOIINX aJIKOTOJIEM, MOXKET
MpoTeKaTh OeccuMmmnToMHO. KimHmaeckas KapTHa BKITIO-
YaeT MOTEePI0 YyBCTBUTEIBHOCTH B CTOIIAX M CHIDKECHUE
(wmm otcyTcTBHe) pediiekcoB. [IporpeccupoBanmie 6oes-
HU MPOIOJIKAETCS HECKOJIBKO MECSIIEB W MPOSBISICTCS
HapyIIeHUeM ITOXOOKW, CHMMETPUIHON KTY4eil OOIbIO
¥ OHEMEHHMEM B HOTaX, K KOTOPOMY IIPUCOCTUHSIETCS Clla-
60CTb B MbIIIIIAx HoT [32].

Endocrine (E) — nnabetuueckast monuHeponaTust siB-
JISIETCST HEe TOJIbKO OMHUM M3 HanboJIee YaCThIX OCIIOXKHE-
HUI caxapHOTO AruadeTa, HO M OMHOM U3 BeAYIINX TPUINH
WHBAJUIHOCTU U CHYKEHMS KadecTBa Xu3HM [33]. OnHo
W3 XapaKTepHBIX pAHHUX IIPOSIBJICHUI — TIOTEPST BUOPALIH-
OHHOI YYBCTBUTEIBLHOCTH. [AnabeTnueckue HeiiponaTuu
MPOTEKAIOT C PA3TNYHON KIMHUIECKOM MaHM(ecTallne,
ay 50 % 6onbHBIX — OeccumnToMHO [34]. Pa3BepHytast
KIIMHWYECKass KapTHUHA XapaKTepU3yeTCsT KIydeil 00JIbI0
B KHCTSAX U CTOIIaX, HapyIIEHNEM YYBCTBUTEIHHOCTHU
10 TUITY «HOCKOB M IIEPYATOK>.

BbIBO/IbI

HunddepenunanpHas guardnoctuka CITK y moneit mo-
JKMJIOTO M CTapYeCKOro BO3pacTa MOXET BbI3bIBaTh TPY-
HOCTU, KOTOPbIE TTPEXKIIE BCETO OOYCIOBIEHBI HETUTTUYHOMN
KJIIMHUYECKOM KapTUHOM APYrMX 3a00J1eBaHUI1, UMUTUPY-
rorux CITK.

Heiipodusmonornaecke ncciemoBaHus OKa3bIBalOT
CYIIECTBEHHYIO TTOMOIIlb B JUarHOCTUKE U HEOOXOAMMBbI
11 TIOATBEPXKISHMS WM ITepecMoTpa auarHosza CITK
B MOJIb3Y APYTYMX HO30JIOTUIA.

Ilpuaoxcenue

QR-K00b1 0151 npocmompa 8udeo ¢ PACUUKYAAUUAMU 8 MbLUUAX A3bIKA U UKPOHONCHBIX MbIULLAX

OR codes for videos showing fasciculations in the tongue and sural muscles
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MeHWHreanbHas MenaHoOUMTOMA — MUTMEHTHAsA OMyX0Jb, BO3HMKAKOWAA U3 NENTOMEHUHIEaNbHbIX MENaHOLUTOB
1 BCTpevawwasnca ¢ yactotoit 1 cnyyait Ha 10 MaH yenoBsek. Begylwmnm MEeTOAOM AMATHOCTUKU MEHUHTEANbHON Me-
NAaHOLWUTOMbI ABNAETCA MAarHUTHO-Pe30HAHCHasA ToMorpadus, 0AHAKO 3Ty ONyX0Ab AOBOJILHO COXHO OTAUYUTH
OT Lpyrux onyxonei ocHoBaHWA yepena. Mbl npefcTaBisem Cyyvaii yCNewHoro 1e4eHms naumeHTa ¢ AaHHo nato-
noruei.

KnioueBble cnoBa: MeHUHreanbHasn MeNaHoLMTOMa, ONyXon OCHOBAHUA Yepena, 3aAHss YepenHas smMKa, ApeMHoe
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Jugular foramen meningeal melanocytoma
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Meningeal melanocytoma is a pigmented tumor arising from leptomeningeal melanocytes and occurring with a of 1 case
per 10 million people. The main method of diagnosing meningeal melanocytoma is contrast-enhanced magnetic reso-
nance imaging, however, it is quite difficult to distinguish it from other skull base tumors. We present a case of success-
ful treatment of a patient with this rare pathology.
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BBEJIEHUWE

MenaHOUUTHl ITPOMCXOISIT U3 HEPBHOTO T'PeOHS
W MUTPUPYIOT BO BpeMs 3MOpHOTeHe3a B OCHOBHOM
B Oa3aIbHBIN CIION anuaepMuca U MaTpuily Bojoc. Om-
HOBPEMEHHO 3TH MUTMEHTIIPOAYIHUPYIOIINE KICTKU
MUTPHUPYIOT ¥ KOJIOHU3UPYIOT BHYTPEHHEE YXO, COCYIHC-
TyI0 000JIOUKY Tj1a3a M MO3TOBBIe 000moukn. Camast

BBICOKASI KOHIICHTPALIMS 3TUX KJIETOK HAaXOOUTCS B 3a-
Hell 4epeIrHoM sIMKe, IPEeMMYIIIeCTBEHHO BEHTPOJIaTe-
pPaJbHO MO OTHOIIEHUIO K IIPOI0JITOBATOMY MO3TY. JlaH-
HbIE 0COOCHHOCTH BHYTPHYECPEITHOT'O pacIIpemeIcHUS
00YCIOBIMBAIOT MMPEUMYIIIECTBEHHOE PACIIPOCTPaHCHNE
BO3MOXHOMW OITyXOJIM BEHTPAJIbHO IO OTHOIIEHUIO
K CTBOJIY TOJIOBHOTO MO3Ta.
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OrmmcaHo 3 THIIA peaKO BCTPEYAIOIINXCS B IIECHTPAJIhb-
HOW HEPBHOI CHUCTEME MeJaHOLMTApHbIX HOBOOOpPa3o-
BaHUM:

* mnOY3HBIN JIeNTOMEHUHTEAIbHBI MEJIaHOIIMTO3

1 €T0 3JT0KA9eCTBEHHBIN 3KBUBAJICHT MEJIAHOMATO3;

* MEHHMHTeaabHast MetaHounTomMa (MM);
* TIepBUYHAS 3JIOKAYeCTBEHHAs MeJIaHOMa.

MeHnuHTeaqbHasI MEJIaHOIIMTOMA — MEIJICHHOPACTY-
mee 100poKauyeCTBeHHOe HOBOOOpa3oBaHNE, BO3ZHUKA-
folIee M3 JeNTOMEHUHTEaJbHBIX MEJIaHOIUTOB. Penko
BCTpEYaeTCsT B KIMHUYECKOM IPaKTUKE, TaK KaK 9acToTa
ee cocraBisieT 1 cimydait Ha 10 MJTH 4esloBeK. DTa OITyXOJIb
yaiie oOHapyxXuBaeTcsI B Bo3pacte oT 45 mo 50 ier,
B OCHOBHOM mopaxaeT xXeHIIuH [1]. MM moxeTt o6pa3zo-
BBIBAaThCsI Ha TIPOTSDKEHUH BCeit HEPBHOM TPYOKH, HO TIpe-
WMYIIECTBEHHO Ha CIIMHAJIIBHOM YPOBHE U B 3amHEI de-
permHoil gaMmke [2]. CrimHanbHass MM BcTpedaeTcs
HECKOJIbKO 4allle, YyeM UHTpakpaHuanbHas (52,5 u 47,5 %
COOTBeTCTBEeHHO) [3]. MocToMO3XeuKoBHIi yroj (MMY)
1 MeKKeJIeBa MOJIOCTD SIBIISIIOTCS HanboJIee 4acTo JJoKa-
Jmzanuein MM.

IlepBoHayanbHO MM Ha3bIBaJIM MUTMEHTHBIMU WJIU
MEJJAHOTMYECKMMH MEHUHTMOMAMM, YTOOBI OTHEIUTh MX
OT 3JIOKAYeCTBEHHBIX MeJIaHOM. [1peanmochUIKOM IS 3TO-
ro 610 ¢X0ACTBO MM ¢ MEHUHTMOMaMU MPU CBETOBOM
mukpockormu. B 1972 1. C. Limas u F O. Tio, nucnonp3ys
3JIEKTPOHHYI0 MUKPOCKOITHIO, TIOKAa3aJd, YTO MCTOYHM-
KOM pOCTa 3THUX OITyXOJIeii Ha CaMOM JieJie SIBJISTIOTCST KJIET-
KM MEJIAHOILMTHI, a HE MEHUHTOTCIUAIbHBIC KIICTKH.
ITo 3T0#f MpUYMHE TEPMUH «MeEJTAHOTHYECKAsT MEHWH-
TIOMa» TPaHC(POPMUPOBAJICS B TEPMUH «MCHUHTEATbHAS
MeJlaHouTOMa» [4].

OrmmmcaHBI ClTydyand pa3IndHON JIOKATM3alluy BHYTPH -
yepernHbIXx MM: B o61actu MMY, MekkeneBoii 1ojiocTu
W TIHEaJbHON 00JIaCTH, CYIIpaTeHTOPUAaIbHO. JJaHHBIX
0 jokanuzauuu MM B 06acTh SIpEMHOT0 OTBEPCTUS
B PYCCKOSI3BIYHOM JIuTepatype HeT. KimmHmdeckast KapTrHa
MM He uMeeT KaK1ux-JI1M00 0COOEHHOCTEN U IpeACTaBIIe-
Ha 00IIIEeMO3TOBBIMH 1 0YarOBBIMU CMITTOMAMU B Pa3HOM
coyetaHuu. I1pn MarHUTHO-pPE30HAHCHOM TOMOTpahun
(MPT) MM xapaxkrtepusyeTcs BEICOKOW MHTEHCUBHOCTBIO
curHajia Ha T1-B3BELIEHHBIX U300paXeHUSIX U HU3KOU
WHTEHCUBHOCTBIO CUTHaa Ha T2-B3BEIICHHBIX M300pa-
KEHUSIX I10 CPABHEHUIO C CEPBIM BEIIIECTBOM, UTO SIBJISCT-
Csl OMHOM M3 XapaKTePHBIX OCOOCHHOCTEH MeIaHOMBI
Wi MeaaHouuToMsl [1]. KoHTpacTHOe ycueHre ormyXonu
Ha T1-B3BELIEHHBIX M300paXKEHUSIX OTPAaHUYEHHO U He-
crreruduano [5]. ITpu kommboTepHOI ToMorpadum (KT)
MM mnMeroT BUI XOPOIIIO OrpaHUMIESHHOTO U30- WK CJIET-
Ka TUIIepASHCHOTO, OMHOPOIHOTO TI0 TUIOTHOCTH 00pa-
30BaHUS, TTOXOXEro Ha MeHMHTHOMY. Kanbmmdukaims
OITYXOJIM Y TUTIEPOCTO3 TIpIIesKalieit koctu mpu MM pen-
Ku [6].

I1pu cBeTOBOI1 MUKpockonuu MM mipencTaBisieT co-
0011 CKOTUUICHHE KJICTOK, PACIIOJIOKEHHBIX B BUIIE ITYYKOB
u THe3n. KiteTouHast muToInia3Ma CoaepXXuT IMMTMEeHT Me-

JIAaHUH. fnpa KpyIHble, ¢ BBICTYNAIOIIUMU SAPbIILIKAMU.
®urypel MUTO3a OYEHBb PEIKH M OTCYTCTBYIOT, HEKPO3
WJIM KPOBOU3IMSIHUS OOBIYHO HE HAOII0Jal0TCs. Xapak-
TepeH YMEPEHHBINM KJIETOYHBIN WU SACPHBIM MOAMMOP-
du3M, ecii oH TIpucyTCcTBYeT. OKpammBanusg Ha HMB-45
(anTMMeNaHOLIMTapHBIC aHTUTENA), melan-A (aHTH-a-Me-
JIAaHOLIMTAPHBIN OCIKOBBIN MponyKT reHa MART-1), Bu-
MEHTHUH U 6e10K S-100 06bIYHO MooXUTENbHBIE. OKpa-
IIWBaHUS Ha TIMATBHBIA (GUOPMIISIPHBIN KUCITBI OEJTOK
(GFAP), neitpon-cnenndndeckyro 3H0ma3y (NSE), anu-
TearaabHyIo MeMOpaHy anTureHa (EMA) u muTokepaTiuH
0OBIUHO OTpULIATEIbHBIE [7].

JnddepeHITNaTbHYIO0 TMAaTHOCTUKY ITIpr MM 11poBo-
JISIT C MEJIAHOTUYECKOM 1IBAHHOMOM, TIEPBUYHON WJIM BTO-
PUYHOI 3JI0KaUYeCTBEHHOI MeTaHOMOI, T GY3HBIM Me-
JIaHO30M (CBSI3aHHBIM C HEHPOKOXHBIM CHHIPOMOM)
W MAUTMEHTHON NPUMUTHUBHON HEWPOIKTOAECPMAIbHOM
OMYXOJIbIO.

KJIMHUYECKHWU CIIVYAU

Hayuenm IIL., 63 rem, nocmynua 6 kaunuxy OIAY
«HMUII neiipoxupypeuu um. axad. H. H. Bypoenxo» Mun-
3dpasa Poccuu c scanrobamu Ha S-nemuee cHUdCEHUe CAYXA
Ha aegoe yxo. [Ipu demansHom cOope aHamHe3a GblACHUAOCD,
YMO HA NPOMAICEHUU NOCAeOHUX NOAYMOpa Aem NayueHma
makdice 6eCNOKOUAU WAMKOCMb NPU X00bOe, 204080KpYdIce-
Hue, 3nU300bL KPaAMKOBPEMeHHOU ympamsl CO3HAHUS NPU 3a-
NPOKUOBIBAHUU 20408bL, OCUNAOCMb 2040CA.

Obujee cocmosiHue npu NOCMYNAEHUU OMHOCUMENbHO
yooeaemeopumenshoe. KodicHoie nokpossl uucmole, npuzHa-
K08 namonoeu4ecKoll nueMeHmayuy Ha Kosjce Hem.

Ilpu nesponoeuueckom ocmompe 8 KAUHUUMECKOU Kapmu-
He OblAU BblA6AEeHbl CUMNMOMbL nopadicenus neeoeo MMY:
CHUMICEHUe cayXa Ha neoe Yxo (no wkane laponepa— Pobep-
MCOHA — CAYX NOAE3HbLIL), HapyuleHue PYHKUUU OY160apHOLL
2pynnvl Hepeoe8 (nonepxusanue npu 210Mmanul, OUchoHus1)
U MO3JceuKo8ble Hapyulenus (a0uadoxoKuHe3 caeea, Mumo-
nonadanue caeea npu NPogedeHUU NAAbYE-HOCOBOU U NAMOY-
HO-KOAeHHOU npob, OMKAOHEHUe 61€60 8 NPOCMOU U CeHCU-
ouausuposantoii nozax Pombepea).

Ilpu MPT 201060t c KOHmMpacmHbIM ycuneHuem Obiaa 8bl-
sA64eHa ONYX04b NAPACME0A080LL N0OKAAUZAUUU CAe8d, KOM-
NPUMUPYIOWAS CMB0A 20108H020 M032a U UCX00AWAs U3 pac-
WUPEHHO20 166020 ApeMH020 omeepcmust (puc. 1).

Tlayuenmy 6vinonneno naanogoe onepamusHoe emeua-
menbcmeo — ydanenue onyxoau nreeoeo MMY. Ilo 3aeepuie-
HUU mpenanayuy y nayueHma omme4anaco apummusi ¢ dKc-
mpacucmonuell, KynupoganHas 6eedeHuem epanamuid.
Teepdas moszeosas 0boa0uka bvira HanpsiceHa, nocie egede-
HUsl JeKcamemasona U eunepeenmuisiyiu OHa 6CKpovima Kpe-
cmoobpasno, Kpas ee UKCUpo8aHsl npu NOMOWU AUAMYp.
Omeynas mkans Mo3dceuxa goloyxana 6 pary. llocae mpak-
YUY MO3JICEHKA 8CKPbIMA 1€8asi 0A3anbHAs YUCMEPHA, U3 KO-
mopoii evideaunocs 6oavuioe Koauuecmeo aukeopa. Hanps-
JceHUue Mo32a YMEHbUIUAOCH, YO NO380AUAD OCYUECIBUMb
nooxod k aesomy MMY. B kaydaarvhbix omoenax 1e602o



Puc. 1. MaZHZlmHO-p&?OHaHCHbIE MmMomoepammsl 20106H020 M03ea nayueHnma
I. do onepayuu. OnyXO./lb 1€6020 MOCMOMO3HCEHUK068020 yead, KOMNpUMU-
pyrwouwasa cmeoa 20106H020 M032ea U ucxm)ﬂma}z U3 pacutuperHozco 1e602o
SAPeMH020 omeepcmus

Fig. 1. Magnetic resonance imaging of the patient Sh.’s brain prior to surgery.
Tumor of the left cerebellopontine angle compromising the brainstem and
originating from the enlarged left jugular foramen

MMY 6vi1a o6Hapyscena memMHoO-cepas Xopouio ouep4eHHas
ONyXoab, pACNOAA2AGULASCS HUICE BHYMPEHHE20 CAYX08020
npoxoda, 6 obaacmu apemHoeo omeepcmusi. Onyxonv Oviaa
HOKDPbIMA apaxHoudansbHoli 000404K0lil, o0 Komopoi eu3ya-
AUBUPOBANUCH GeMBU U OCHOBHOIL CMB0A 3a0Hell HUNCHel MO3-
Jceuxosoil apmepuu. Apaxnoudanvras 000104Ka pacceuena,
u Hauamo yoanerue onyxoau. Cmpoma ee msexas, ouggysHo
kposomouusas. Ilocae koazyaayuu u paccevenus cpaweHuil
C MO3JCEHKOM KOA2yAUupo8aHsl U nepecetersvl agghepeHmuole
apmepuu, a 3amem openupyrouiue genvl. Ilocrednue enadanru
8 CUeMOBUOHDbLI cunyc. Yoanenue 6blnoAHAN0CE NPU NOMOUU
8AKYYMHO20 ACRUpamopa, OKOH4amoe0 NUHYema u 6unoasp-
HOU Koaeyasayuu. B opansHulil noatoc onyxoau nozpyicatices
KOpewKuy aKycmuko-gayuanbHoll epynnsl Hepeos, 8 Kayoanb-
noiil — IX, X, XI uepennvie nepewl, cresa npuiedcaru 1e6as
NO360HOMHAS U N€6as 3A0HAA HUNCHSS MO3JICEUKOBAsL apme-
puu. Kopewiku uepenno-mo3208six Hepeos videneHbl U3 OKpy-
Jcaroueli ux onyxonegoli Maccwl, NOCAeOHss1 NOAHOCMbIO YOa-
aeHa 6 MMY.

Ilpu neiipogpuzuonoeuueckom monumopunee VII nepsa
OblL NOAYYEH NOA0JICUMENbHbLL OMEem Ha 8CeM NPOMSINCEHUU
OM CMB0Aa 20106H020 M032a 00 KAHAAA BHYMPEHHE20 CAYX0-
8020 npoxoda npu cuse moka 0,5 mxA. Ilpu nonsimie yoane-
HUSI OCMAMKO08 ONYX0AU 8 004acmu ApemMH020 0meepc-
mus 6HO08b OMMeHanacs apummus ¢ IKcmpacucmonuei,
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a makoice CHUdICEHUE YACMOMbL CepOeyHbIX COKPAuleHUll
do 30—35 yo/mun. Beudy necmabunvhoii eemoouHamurxu
npu ydaseHuu ocmamikoe H08000pa308anus, uHguiempa-
MUBHO20 XapaKmepa Onyxoau HO OMHOUEHUIO K YepenHbiM
Hepeam 6 obaacmu apemMHo20 omeepcmusi, paxma yoaneHus
OCHOBHOUL Yacmu H08000PA308aHUS U 0C8000)COeHUs CMBOAA
20/106H020 M032a OM COABAEHUSI ONYXO01bI0 OM NOCAOYIOUE20
yoanenus 6vi10 peuieno ozdepucamocs. Taxum obpazom,
onyxons yoaieHa npakmuyecku noaHocmoio (near total),
Ha ee ocmamku @ 00Aacmu ApemMHO20 OMBEPCMUSL YA0ICEH
paemenm maxoxomoba c ecemocmamu4eckoil mapaeil. Boipa-
JCeHHOe KPOBOMeUeHUe U3 104ca YOaAeHHOU OnyXoau ocma-
HO8AeHO naacmuHkamu maxokomoa. Teepoas mo3zeosas 06o-
A0YKA U MseKUe MKAHU ywumel eepmemuuno. Pezysbmam
CPOUH020 MOPDOA02UHECK020 UCCAeD08AHUSL — NePBUYHAS
MeAaHoOUUmapHas Onyxonb UeHMpalbHol HepeHOU clucmeMbl
unu memacmasz meaanomol. OcHOBHbIE SMAnbL onepayuu
npedcmasnersvl Ha puc. 2.

Ilpu konmpoawvnoit KT cpa3y sce nocae onepamuerozo
B8MeUamenscmea NPUHAKU KPOBOU3AUSHUSL U euopoyedaruu
omcymcmeoganu (puc. 3, a). Ilpu nocreonepayuonHom Heg-
PON0RUMECKOM OCMOMPeE BblsIBAEHbBL: NAPe3 OMBO0AULe20 Hepaa
cnpasa, cayx no wkane laponepa—Pobepmcona caesa —
He Nnose3Hblil, 210MouHble peqhieKChbl CAe8a CHUNCEHbL, MseKoe
Hebo npu hoHayuu nepemsu8aemcs @npago, MeaKopama-
WUCbLTL 20pU30OHMAAbHBLI HUCTARM.

B nocneonepayuonnom nepuode y nayuenma coxpansnacey
Hopmocucmonuueckas gopma puopurayuu npedcepouil, no-
mpe606asuias Kapouosepcuu U Aeverus HU3KOMOACKYASAPHbL-
MU 2enapuHamu ¢ nocaedyuum nepexooom Ha mepaniro
AHMUKOA2YASHMAamMU NPAMoe0 Oelicmeuss — ceneKmugHbLMU
uHeubumopamu paxkmopa ceepmoiganus kposu Xa (FXa)
ons npogusakmuxu mpomoo3sa.

Ha 5-e cymku nocae onepayuu ommeuer 31300 NCUXO-
MOMOPHO20 8030yxcoeHuUs, bpeda. 3apukcuposansvt nodsem
memnepamypul meaa 00 GedpurbHbIX YUdp, Hcarobol Ha 604b
6 3aepyounnoil ooaacmu. Kapouanvnas namonoeusi, SARS-
CoV-2 (COVID-19) uckarwuenwt. IlIpu KT epyonoii kaemxu
KT-kapmuna neeocmopouHeil noauceecmMeHmapHoll HudicHe-
donesoil nneemonuu. Ilpu KT eon06n020 Mo3ea nosiguacs ee-
MOppazu1eckuii KOMRIOHEeHM 8 10Jice YOaNeHHOU OnYyXoau (CM.
puc. 3, 0).

C yuemom ompuyamenvHoil OUHAMUKU 8 8U0e NOS8ACHUS
2emMoppazu4ecK020 KOMNOHeHmMa @ 30He ONepamueHo20 eme-
wamenvcmea u naruuus KT-kapmunsl negocmoponneil no-
AUCE2MEHMAPHOLL HUICHe001e60il NHeEMOHUL Oblaa npogedeHa
UHMEHCUBHAsL MePanusi C OMMEHOU HUBKOMOAEKYAAPHBIX 2e-
napunos. Ha pone nposedenuss anmubaxmepuanvHoii mepa-
nuu cocmosiHue navuenma yayuuiuaocs. llpu koHmpoasHoii
KT cnycmsa 14 cym ommeuanace nonroxcumenvhas OUHaAMUKa
8 8UOde YACMUYH020 AU3UPOBAHUSL 2eMOPPALUHECK020 KOMNO-
Henma (cm. puc. 3, 2). B Heapoaoeuueckom cmamyce omme-
uaics peepecc napeza omeooaueco Hepea cnpasa, 0OHAKO
coxpaHnsaucs 6y1v6apHsle HapyueHus.

IIposedeno mopgponoeuueckoe uccaedosarnue. Maxpockonu-
ueckoe ONUCanue: Mamepuan UCMOoN0UMecK020 UCCAed08aHUs
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Puc. 2. Dmanw: onepamuenozo emewamensvbcmea: a — KoazyAayus aggepenmunoii apmepuu; 6, 6 — ymenvuieHue 006emMa onyxoau, e — yoaneH opaibHblil
NOAKOC ONYX0AU; BU3YANUBUPYIOMCS 1e6asi NO360HOUHAs apmepus (1), 1e6as 3a0HS HUNCHAS MO3JIceuKo8as apmepus (2), aKycmuko-gayuansHas epynna
Hepsoes (3), mpoiiHuunblil Hepe (4), eena lendu (5); 0 — kaydanvhblii noatoc onyxoau; e — yoaseH KayoaabHblil HOAC ONYXOAU; 8U3YANUSUPYIOMCS N€6AS
no360HOUHAs apmepusi u 6yAb0apHas epynna Hepeos (6); anamomuyeckue 00pazo8anus cpeoHe20 U 8epxHez0 IMaiceil 166020 MOCHOMO3NCEHKOB020 Yerd
NPUKPbIMbL BAMHUKOM; JC — NAPACMB0408bIL 0cmamok onyxoau (7) y 6yav0apHOU epynnbl Hep8o08; 3 — OKOHHAMEAbHbII 2eMOCIA3

Fig. 2. Stages of the operative intervention: a — coagulation of the afferent artery; 6, 6 — decrease in tumor size; e — oral pole of the tumor is removed, left vertebral
artery is visualized (1), left posterior cerebellar artery (2), acoustic-facial nerve group (3), trifacial nerve (4), Dandy’s vein (5); 0 — caudal pole of the tumor;
e — caudal pole of the tumor is resected; the left vertebral artery and bulbar nerve group are visualized (6); anatomical structures of the middle and inferior levels
of the cerebellopontine angle are covered by a surgical strip; sc — para-brainstem residual tumor (7) near the bulbar group of nerves,; 3 — final hemostasis

npedcmaenen cepogamvimMu QpasmeHmamu Maekoi cepoil
MKAHU ¢ yuacmKamu KopuuHegoeo yeema. Mukpockonuye-
cKOe onucanue: npu MUKPOCKONUYeCKoM UCcAe008aHUlU 8U-
3yanu3upyromcsi Hebonvuuue gpazmenmol ONYXoae60i MKaHu
C NPUCYMCMEUEM 04A208 CEEINCUX KPOBOUBAUSHUL U credamu
KoacyasyuoHHbIx usmeneHuli. Onyxonsb conUOH020 CMpPOeHUsl,
C 8bICOKOI NIOMHOCMbIO KAemOoUuHbIX men. Opaemenmot ony-
X04e601l MKAHU npedcmagneHvl MOHOMOPQHbIMU KAemKamu
8bIMAHYMOLL 6epemeH08UOHOIL opMbL C HeHeMKUMU 2PAHU-
yamu. fopa knemok 6a3zouibHo OKpauienvl, OKpyeaoi
U 08anbHol ghopmol. Llumonnasma kaemok c1a60303uHopunb-
Holl okpacku. Yacme kaemok codepicum 6 ceoeli yumonaas-
Me nuemeHm Kopuuregoeo ygema. Ouazu HeKpo308 omcym-
cmeyom, cpedu 6cez0 UCCAe)08AHHO20 Mamepuaia
00HapysiceH eQUHUYHBLI MUMO3.

IIpu ummynocucmoxumuueckom ucciedoganuy 6 Kiem-
Kax onyxoau 0biAa Gbl681eHA NOAONCUMENbHAS IKCAPECCUs.

melan-A, ouaz060 nosoxcumensnas sxcnpeccuss HMB-45,
ghokanvro caabononoxncumenvras sxcnpeccus S-100. Hnoekc
npoaugpepamuenoii axkmusrocmu Ki-67 — do 10—12 %.

Takoice 66110 NPoBedeHO MONEKYAAPHO-2eHEMUUECKOe
uccnredosanue Memoodom npamozo cexkgenuposanus no CoH-
eepy, He evlssuguiee 6 onyxoau mymauuu BRAF.

Takum ob6pazom, makue gakmopsl, KaK A0KANU3AYUUS
00pazosanus, OAUMENbHOCMb AHAMHe3d, Mopghoroeudeckue
ocobeHHoCcmU (omcymcmaue HeKpOmuYecKux UsmeHeHuil,
npucymcmeue eOUHUYHOL pueypbl MUMO03a, NOA0NHCUMENbHOI
aKcnpeccuu melan-A, omcymcemaue no8cemecmHoll dKcnpec-
cuu S-100), pe3yrbmam mMoneKyaapHO-2eHemu4ecKoeo uccie-
dosanus (omcymcmeue mymayuu BRAF), nosgoaunu uckaro-
Yums Memacmas MeaaHoMbl, MeAAHOMUYECKYI0 WBAHHOMY
u duaenocmuposams MM (puc. 4).

OdHuako uepe3 3 Hed nociae 8bINUCKU Y NAUUEHMA NOSIGU-
aacs mpuada Xakuma—Adamca: dezopuenmayus, HapyuieHue
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Puc. 3. [locreonepayuorntsie KomnovromepHoie momozpammel: a — Ha 1-e cymku; 6 — Ha 5-e cymku; 6 — Ha 11-e cymku; e — na 14-e cymku

Fig. 3. Postoperative computed tomograms: a — on day 1; 6 — on day 5; 6 — on day 11; e — on day 14

i' “an ¥ A r}' ;:-

'J "‘L# -1 < F
e 2 L e L
i e
L R A R R
O T G g e

1'"\'.'"
sl

Puc. 4. Peszyrvmam okonuamenvho2o Mopghoaoeuteckoeo uccae008anus: a — 2UCmoA02u4eckuil npenapam (0Kpacka eemMamokCcuiuHom u 303urom, x320);
0 — nosoxcumenvhas sxcnpeccust melan-A ¢ kaemkax onyxoau (x300); 6 — eucmonoeuneckuii npenapam (0Kpacka 2eMamoKCUAUHOM U 303UHoM, %540).
Cmpenkoii 0003Ha4en eQUHUYHDBLIL MUMO3; 2 — 04a206as noAodcumenvras sxcnpeccuss HMB-45 6 kaemiax onyxoau (*300); 0 — ouazogas caabononoxcu-
menvHas xcnpeccus S-100 6 knemicax onyxoau (*320)

Fig. 4. Results of the final morphological examination: a — histological sample (hematoxylin and eosin staining, x320); 6 — positive melan-A expression
in tumor cells (*300); 6 — histological sample (hematoxylin and eosin staining (x540)). Arrow shows a single mitosis; e — focal positive HMB-45 expression

in tumor cells (x300); 0 — focal weak positive S — 100 expression in tumor cells (x320)

MOYeUCNYCKAHUsI N0 MUNY He0epICaHUus MoYU U WamKoCcme
noxodku. Ilpu konmpoasvroit MPT 2010601 6bis161€H0 pacuiu-
peHue Jcenydouxosoil cucmemol. B mecme nposedennoii one-
payuu onpeoesincs 0Cmamox Onyxoau 6 004acmu spemHo20
omeepcmus caega (puc. 5). B cpournom nopsioke 6binoaHeHO
B8EHMPUKYN0-NepUmMOoHeanbHoe uynmuposanue. B nocieone-
PayuoHHOM nepuode cumnmomst mpuadsl Xaxuma—Adamca
peepeccuposanu. Takce ommeueHo goccmarosaenue QyHK-
yuu Kayoanvroil epynnul Hepeos caesa. Ilpu KT 20n08H020

MO032a OMMeHeHO YMeHbUleHUe Pa3Mepo8 Jceay0o4K08ol cli-
cmembl, undexc Jeanca — 28 (puc. 6). [layuenmy 6 kauecm-
8¢ cAedyrueeo smana Ae4eHus 3aniaHupo8ana Ay4eeas me-
Panus Ha OCMAmMoYHyI0 4acmb ONYX0aU.

OBCYXJIEHUE

MeHuHreaabHble METAaHOLIMTOMBI MPENCTABIISIIOT COOO0M
KpaifHe peikie OIyXoJu ToioBHoro Mo3ra. 3a 20 jiet B IAY
«HMHWUI Helipoxupyprun um. akaa. H.H. bypaenko»
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Puc. 5. Maenumno-pe3onarnchvie momoepammol 2010681020 Mo3ea nauuenma Ill. uepez 1 mec nocie onepamueHo2o meuwlamenscmea: Ommeuaromcst NepUGeH-
MPUKYAAPHBLI OMEK, pacuiuperue xeeayoouKosoli cucmemst (undexc Dearnca — 32), ocmamourblil hpaemenm onyxoau 8 004acmu spemMHo20 Omeepcmus cieed
Fig. 5. Magnetic resonance imaging of the patient Sh.’s brain 1 month after surgery: periventricular edema, enlargement of the ventricular system (Evans index
32), residual tumor near the jugular foramen on the left are observed

Puc. 6. KomnvromepHuie momoepammot 201081020 mosea nayuenma I11.: a — 0o 6enmpuky0-nepumoneanvHoeo WyHMUPOBArUs: pacuiuperue JceayoouKo-
80l1 cucmemyl (unoexc Deanca — 32); 6 — nocae 6eHMPUKYI0-NEPUMOHEANbHO0 WYHMUPOGAHUSA: YMEHbUIEHUE PA3MePO8 HceayO00UKO080l cucmembl (UHOeKC
Deanca — 28)

Fig. 6. Computed tomograms of the patient Sh.’s brain: a — prior to ventriculoperitoneal shunt: enlargement of the ventricular system (Evans index 32); 6 —
after ventriculoperitoneal shunt: decreased size of the ventricular system (Evans index 28)
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Mun3znpasa Poccuu nipoliiv jedeHue ToabKO 7 maiueH-
TOB. DTHU OIIyXOJIM TIPEICTABIISIOT OOJIBIINE TPYIHOCTH
IIJIsI TMAaTHOCTUKHU IO MOMEHTA ITaTOMOPMOIIOTHIECKOM
Bepudukaunu. MHTpakpannaibHeie MM MOTYT BO3HH-
KaTh B 3aJHEH YepeItHoi SIMKe, B YacCTHOCT B MMY, moato-
MY OHU TPYIHO OTJIMYMMBI OT IIBAHHOM. MM 4acTo nipuie-
raroT K TBEPAOH MO3roBOi 000JI0UKE JTMOO MHBA3UPYIOT €€.
WNwmest comurapHbiii XxapakTep 1o AaHHbIM KT 1 MPT, Mumu-
KPHUPYIOT TTOJl MEHMHTMOMbI OCHOBaHU Yeperna. [Tpu mpo-
BeneHNN b depeHIMaTbHON TMarHocTukn MM Heo0xo-
JIMMO HUCKITIOYaTh MOAOCTPYIO FeMaTOMY, ITPHU KOTOPOId MOXKET
OBITh BBICOKMIA curHajl Ha T 1-B3BellIeHHBIX M300pakKeHUSIX,
a TaKXK€ YYUTbIBaTh, YTO CUTHAJI OT HU3KOTO A0 CPEAHETO
Ha T2-B3BellIeHHBIX N300PAKCHUSIX MOXKET OBITh M3-3a Ha-
JIMuus MeTreMoriioorHa. Kpome Toro, HE00X0aMMO UCKITIO-
YyaTh TPOMOMPOBAHHYIO TMTAHTCKYIO aHEBPU3MY, BOSHUKAIO-
LIYI0 U3 3aJHE HMXXHEH MO3XEeU4KOBOW aprepuu. Takue
aHEBpPM3Mbl UMEIOT BbICOKUI curHan Ha T1-B3BELIEHHBIX
M300pakKeHUSAX U HU3KWI cCUTHAT Ha T2-B3BELICHHBIX N30~
OpaXkeHUsIX, TMOCKOJbKY COAepXKaT MPOAYKTHI MOAOCTPOI
reMopparuyeckom aerpagalvy BHYTPUKIETOUHOTO MeTre-
MoryoouHa [5]. B Hamem ciydae nuddepeHIIManbHbIN T~
arHo3 MpOBOAWJICS C MEHUHTMOMOW U HEBPMHOMON 00J1acTH
SIPEMHOT'O OTBEPCTHUSI.

CornacHo uccnenoBanmio D. Rades u coast. (2004),
ToTajbHas1 pe3ekuust MM cBsi3aHa C JIy4llMM JIOKaJTbHbIM
KOHTPOJIEM 1 BbIXXKMBAEMOCTbIO, YEM YACTUYHOE yIaJIEeHUE
[7]. Ecnu monHOE yaajieHre OmyXoJivM HEBO3MOXHO, TO XU~
pypruyeckoe je4yeHue HeoOX0AUMO AOTOIHSATh Jy4eBO
Tepanueit. Takast KOMOMHALMS TTO3BOJISIET YIYUIINUTh BbI-
XKnBaeMocTb. Co00IImaoch, YTO 403a JIyIeBOM Teparu
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45—55 Tp cBsI3aHa ¢ JIyYIIUM MCXOOAOM IO CPaBHEHUIO
¢ no3oit <40 Ip [7]. MecTHBIII KOHTPOJIbL OYEeHb BaXeH,
TIOCKOJIbKY OMMCaHBI cIydar TpaHcdopmaiim MM B Me-
nmanoMy. Kpome Toro, mMeIoTcst faHHBIE TUTepaTyphl, B KO-
TOPBIX COODIIAIOCH O MeTacTazupoBaHuu MM [7]. YV ta-
KMX TIallMeHTOB BpeMs Oe3pelMIMBHOIO IIepHOIa
B CpPEeIHEM COCTABJISLIO 12 Mec Imociie YaCTUIHOTO yaaje-
Hus onyxoin. OMHAKO y AIlMeHTOB 0e3 37TI0KaYeCTBEHHOM
TpaHchopmaluy 1 6e3 MeTacTa3upPOBAHUS TP YaCTHU-
HOM yIaJIeHUH BpeMsI 0e3pelIUANBHOTO ITeproaa COCTaB-
qsget ot 3 mo 119 mec (B cpemHeM 24 Mec) [7—9]. YuurbiBas,
YTO yHaJIeHUEe PeUANBUPYIOIIEH OITyXOJIM BCETaa COMpsi-
KEeHO C 0oJice 3HAYUTECILHBIMU TIePUOIIEPAIMOHHBIMU
pPUCKaMM, HACTOSITEIbHO PEKOMEHIYETCSI pacCMaTpUBAaTh
JIy4eBYIO TEPAITHIO IMalleHTaM IIPY YaCTUIHOM YIAJICHUN
orryxonu [10]. B mutepaType OTCYTCTBYIOT JaHHBIE O POJIU
XUMHUOTEpAIN B JiedeHnn MM, 1Mo3TOMY HaHHBINA BUI
JICYCHUST HE MOXKET ObITh pEeKOMEHIOBaH.

SAK/ITFOYEHME

MeHuHTeaTbHbIE MEJIAHOIIMTOMBI — JTOOpOKaYeCT-
BEHHBIC OITYXOJIM, HO MOTYT MPOSIBIISITECSI OMOJIOTUISCKI
arpecCUBHBIMU cBoiicTBamu. [IpemomepalimoHHasT auar-
HOCTHKA YacTO 3aTPyIHEHA, M HEOOXOIMMBI THCTOIIATOJIO-
TUYEeCKOe M MMMYHOTHCTOXMMHYECKOE MCCIICIOBAHUS.
[MonmHas xupyprudeckast pe3eKIns B OOJBITMHCTBE CIyda-
€B JaeT HOJTOBPEMEHHBINM IMOJOXUTEIbHBIN 3((dEKT.
B ciyyasix, Korma ImojiHast Xupyprudeckasi pe3eKIns He-
BO3MOXKHA, JIydeBasi TepaIts BaxKHa TSI TTPeIOTBPAILCHIS
penuauBa onyxoau. Heooxoagumo perynsipHoe HaOIoae-
HUE IJIT KOHTPOJISI MECTHOTO PeIIMINBHUPOBAHUSI.
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ANTERIOR LUMBAR INTERBODY FUSION (ALIF):
A REVIEW OF THE PROCEDURE AND ASSOCIATED
COMPLICATIONS

G. Musal, R.E. B. Castillo', D.T. K. Ndandja!, B.M. Mwela!, G.E. Chmutin', G.I1. Antonov"2, M.V. Slabov*

!Medical Institute, RUDN University; 6 Miklukho-Maklaya St., Moscow 117198, Russia;

2A.A. Vishnevsky 3" Central Military Clinical Hospital, Ministry of Defense of Russia; Noviy, Moskow region 143420, Russia;
JDepartment of Neurosurgery, S.S. Yudin City Clinical Hospital, Moscow Healthcare Department; 4 Kolomenskiy proezd, Moscow
115446, Russia

Contacts: Gerald Musa gerryMD@outlook.com

Degenerative disc disease and facet joint disease involving the lumbar spine are common in the aging population and
are the most frequent causes of disability. Surgical interbody fusion of degenerative levels is the most common man-
agement technique. This is an effective treatment option to stabilize the spine and reduce mechanical pain and provides
indirect decompression of the neural elements while restoring lordosis and correcting the deformity. Depending on the
direction of the approach to the vertebral column, various techniques have been described. Anterior lumbar interbody
fusion (ALIF) offers clear and wide visualization of the disc allowing the use of large interbody grafts, which provide
a significant biomechanical advantage over other types of fusion. The transperitoneal approach is a much older technique
and it is not commonly performed unless in isolated cases with extensive retroperitoneal scaring following multiple
abdominal surgeries. The transperitoneal approach has been associated with higher rates of bowel injury, ileus, and
retrograde ejaculation, and is limited at the L,~S, segment, hence many spine surgeons favor a retroperitoneal approach.
The major setback of ALIF is the need for great vessel mobilization. This manipulation of the vessels may lead to deep
vein thrombosis and a direct vascular injury. This makes vascular anatomy studies in the preoperative stage invaluable
in avoiding vascular injury. Other complications include possible injury to intraperitoneal and retroperitoneal organs,
especially in patients with previous surgery and adhesions. Manipulation of the intestines causes postoperative ileus
which lasts a few days. Sexual dysfunction in form of retrograde ejaculation is another complication seen in patients
following ALIF and this has been attributed to injury to the superior hypogastric sympathetic nerves in the lower lum-
bar region.

This article reviews the ALIF procedure i. e., transperitoneal and retroperitoneal approaches, and the associated intra-
operative, early, and late complications.

Keywords: anterior lumbar interbody fusion, degenerative disc disease, facet joint disease, lumbar spine, spinal fusion
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BCTPEYAIOTCA Y NOXWABIX NIOAEH U ABNAIOTCA CaMON pacnpoCTPaHEHHOW NPUYMHON MHBAAUAHOCTU. XUPYPruyecKuit
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3P deKTUBHbBIN NOAXOA ANA CTabUAMU3ALMM NO3BOHOYHMKA U YMEHblUEeHUs 60K, NO3BONAIOLMIA KOCBEHHO CHATb KOMMpec-
CUI0 C 3/1IEMEHTOB HEPBHOI CUCTEMbI U BOCCTAHOBUTL JIOPLO3 C UCNpaBieHnem fedopmauuun. OnucaHbl pasinmyHble MeTO-
Abl CNOHAW0AE3a C Pa3HbIM AOCTYNOM K NO3BOHOYHMKY. MepeaHuii nofacHWYHbIi MexxTenosoii cnonaunoges (MMNMC) gaet
BO3MOXHOCTb WMPOKOro 0630pa MEXN03BOHOYHOIO AMCKA, YTO NMO3BONAET UCMO/b30BaTh OO/bLIME MEXTENOBLIE IHAO-
npoTes3bl, 06Nagaowme 3HaYUTENbHBIMU BUOMEXAHUYECKUMU NPEUMYILECTBAMM NO CPABHEHUIO C APYrMMU TUNAMKU NpoTe-
30B. TpaHcnepuTOHeanbHbIN JOCTYN ABNAETCA OTHOCMTENIbHO CTApbiM METOAOM WU UCNONb3YeTCA PeAKo, 33 UCKIYeHNeM
OTAENbHBIX CIYYAEB TAKENOrO PeTponepuToHeanbsHoro pybLueBaHus nocne onepauuin Ha 6piowHoit nonoctu. TpaHcnepu-
TOHEeaNbHbIN [OCTYN CBA3aH C 60MbLed YaCTOTO NOBPEXAEHUN KULWEYHUKA, KUWLEYHO! HENPOXOAUMOCTH, PETPOrpagHoii
3AKYNALUMM U OTPAHNYEH CermeHToM L.=S,, no3ToMy MHOrMe XMpypru NpeAnoyMTalT peTponepuTOHeanbHblil fOCTYN.
MasHbiit HepocTaTok MMMC — HeOOX0AMMOCTE MOOMAN3ALMM MHOXKECTBA COCYLOB, YTO MOXET NPUBOAUTL K TPOMOO3Y
ryboKMX BEH M NpAMOii TpaBMe cocyaoB. Mo3ToMy Ha npefonepauMoHHON CTafUW UCCNef0BaHNe aHAaTOMUKU COCYAOB
SBNAETCA HE3aMeHUMbIM 3TanoM, He06X0AUMbIM ANs U30exaHMs TpaBMbl COCYA0B. [ipyrue oCnoXHeHUs CBA3aHbl C BO3-
MOXHBIM NOBPEXAEHUEM WHTPANepPUTOHEANbHbIX U PETPONEpPUTOHEabHbIX OPraHoB, 0COGEHHO Y MALMEHTOB, KOTOpble
paHee GblIM ONEPUPOBaHbI U UMEIOT pyOLOBOE cpaleHne. MaHMNYNALMY Ha KMLWEYHUKE NPUBOJAT K NOCTONEPaLMOHHOM
KMIWWEYHO HENPOXOJMMOCTM, COXpaHAKLWeica Heckonbko aHen. CekcyanbHas gucdyHKkuna B hopmMe peTporpagHoi
IAKYNALMUN ABAAETCA elle OLHUM OCNOXKHeHUeM y nauneHTos nocne MMMC, Bo3HMKaOWMM B pe3y/ibTaTe TpaBMbl BEPXHe-
ro rMnoracTpanbHOro CUMNATUYECKOro HepBa B HUXKHEM MOACHUYHOM OTAene.

B ctatbe npeacTaBneH 063op npouenypsl MMMC, B TOM Yncie ¢ TpaHCNEPUTOHEANbHBIM U PETPONEPUTOHEAbHbIM AOCTY-
naMmu, 1 CBA3aHHbIE C Hell MHTPaonepaLMOHHbIe, paHHKWE U NO3[AHME OCNOXHEHUSA.

KnioueBble CNnoBa: nepeaHuii NOSCHUYHLIN MEXTENOBOM CNOHANNOAE3, lereHepaTUBHble 3a601eBaHNA MEXMTO3BOHOYHbIX
AMCKOB, CMOHAMN0APTPO3, MOACHWYHBbII OTAEN NO3BOHOYHMKA, COHANIOAE3

Ins uutupoBaHua: Musa G., Castillo R.E. B., Ndandja D.T. K. et al. Anterior lumbar interbody fusion (ALIF): a review of
the procedure and associated complications. Neyrokhirurgiya = Russian Journal of Neurosurgery 2023;25(3):119-25.

(In Eng.). DOI: 10.17650/1683-3295-2023-25-3-119-125

INTRODUCTION

There are several benefits of anterior lumbar interbody
fusion (ALIF) reported in the literature. Being an anterior
approach through the retroperitoneal space or transperito-
neal corridor, the posterior elements of the spinal column
like paraspinal muscles and ligaments are spared [1, 2]. This
makes it a less traumatic option in the management of de-
generative diseases of the lower lumbar region with shorter
hospital stay and postoperative pain [2, 3] even though the
duration of postoperative narcotic use is independent of the
surgical technique [4]. Other complications like surgical site
infection and nerve injury are also lower in patients under-
going ALIF [3].

An anterior approach to the spine anatomically offers
a wider and complete view of the intervertebral disc space.
This allows for a more complete discectomy and endplate
preparation, and the use of relatively large interbody grafts.
This anatomical advantage gives ALIF a biomechanical
advantage over approaches to the lower lumbar spine [6].
ALIF is associated with increased postoperative foraminal
volume and disc height [7, 8]. The ability to use more lor-
dotic cages at the lower lumbar spine in degenerative spine
disease increases the chance of attaining near-physiological
lumbar lordosis and sagittal balance [9, 10].

A complete preoperative patient evaluation is required
before performing ALIF. of specific importance in these
patients is the history of abdominal surgery or radiation
therapy. These factors are associated with peritoneal and
retroperitoneal adhesions which increases the risk of com-
plications associated with the approach [11, 12].

The anterior lumbar spine approach is limited by the
presence of vascular structures, especially above the L,—L,

space. This makes computed tomography angiography an
invaluable preoperative study to help understand the vascu-
lar anatomy and reduce the risk of injury [13]. Alternative-
ly, or additionally, preoperative magnetic resonance imaging
scans are useful to carefully visualize the position of the
kidneys and other retroperitoneal structures as well as the
lumbosacral spine and intervertebral discs [13—15].

Careful patient selection is important to optimize the
postoperative outcome in ALIF. The main commonly dis-
cussed surgical indications for ALIF include spondylolis-
thesis, degenerative lumbar scoliosis, failed posterior fusion,
degenerative disk disease, and adjacent segment disease [7,
12]. However, reports of ALIF use in lumbar spine trauma
and following tumor resection have been described in the
literature [12].

Contraindications of ALIF commonly discussed in the
literature include prior abdominal surgery and radiation
therapy which increases the risk of adhesions and risk of in-
jury to the surrounding structures, morbid obesity which is
a major risk factor for subsidence, fusion failure, and other
postoperative complications, and severe aortic atheroscle-
rosis [11].

TECHNICAL CONSIDERATIONS

There is a lack of high-quality evidence in the spine
literature regarding the optimal surgical approach to the
L,—S, segment for anterior lumbar interbody fusion [16].
The most common are the retroperitoneal and transperito-
neal approaches for ALIF [17]. The higher rates of bowel
injury, ileus, and retrograde ejaculation associated with the
transperitoneal approach and the fact that it is limited to the
L,—S, segment have made the retroperitoneal approach



more favorable [17, 18]. Both approaches are described
briefly below.

RETROPERITONEAL APPROACH

For L, ; and L,—S levels, the patient is kept in a true
supine position. However, for higher levels or multiple lev-
el ALIF, positioning the patient in a slight right lateral de-
cubitus position may be helpful.

The left side of the abdomen is preferred for the ap-
proach because the aorta is more robust than the vena cava.
To relax the iliopsoas during the procedure, flexing the hips
may be helpful. Incisions may vary depending on the levels
targeted. The skin incision may be either horizontal at the
midline (Pfannenstiel) for L,—S, or paramedian horizontal
for higher levels (Fig. 1).

A longitudinal incision is associated with a higher risk
of denervation and atonia of the rectus abdominis. The
transversalis fascia and arcuate line are identified and de-
tached from the lateral abdominal wall with careful inspec-
tion and gentle finger dissection. Once the transversalis
fascia is incised, the peritoneal sac is moved medially to ac-
cess the retroperitoneal space via blunt dissection (Fig. 2).

In case of penetration into the peritoneum, it should be
carefully examined to exclude associated bowel injury, then
it should be immediately closed using absorbable 3—0 or
4—0 sutures to prevent postoperative hernia and bowel in-

jury.

Fig. 1. Shows two skin incisions commonly used in anterior lumbar interbody
fusion. A — left lateral incision for retroperitoneal approach. B — Pfannenstiel
incision for the transperitoneal approach. Drawing by Dr. Musa Gerald
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Fig. 2. Cadaver dissections showing the abdominal layers in retroperitoneal
approach: a — the linea semilunaris (blue arrow) and rectus abdominis fascia
(black arrow); b — the rectus abdominis (blue arrow) and the peritoneum seen
under the transversalis fascia (green arrow). Photo curtesy Dr. Castillo
Rossi E.B.

Fig. 3. Shows an enlarged illustration of the midline neurovascular anatomy
at the lower lumbar spine, L .—S, disc (grey arrow). The common iliac arteries
(blue arrow) are clearly visible with the internal iliac seen on the left side. The
common iliac veins are indicated by the black arrow. The sympathetic nerves
are seen on the great vessels (green arrow). The middle sacral artery and
vein are shown arising from the bifurcation of aorta and vena cava in the
midline. The ureters (not shown here) lie laterally. Drawing by Dr. Musa
Gerald

The landmark to be palpated at this stage is the psoas
muscle and the pulsation of the common iliac artery which
is usually palpable laterally. The next prominent landmark
is the L,—S, disk and sacral promontory. At L.—S, level, the
middle sacral vessels are seen arising from the aorta and
vena cava and should be cauterized. Also present in this
area Infront of the L,—S, disk, are the autonomic nerves.
These nerves may easily be damaged by monopolar electro-
cautery, thereby leading to autonomic dysfunction includ-
ing retrograde ejaculation (Fig. 3).
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The left common iliac artery and vein at L, , level, must
be mobilized from left to right. It should be kept in mind
that the iliolumbar vein may be encountered at L. It should
be ligated before mobilizing the left common iliac vein to
avoid avulsion and massive bleeding [18, 19]. After the ra-
diological confirmation of the correct level, anterior an-
nulotomy, discectomy, and endplate preparation is per-
formed. The excessive overzealous discectomy should be
avoided to prevent penetrating the dorsal annulus fibrosus
which can predispose to epidural bleeding or a cerebrospi-
nal fluid leak. Once adequate discectomy has been per-
formed, a trial may be done to verify the cage size, and then
the intervertebral cage with morselized autologous or allo-
geneic bone graft is placed within the disk space [20].

THE TRANSPERITONEAL APPROACH

The transperitoneal approach is a much older tech-
nique and it is not commonly performed unless in isolated
cases with extensive retroperitoneal scaring following mul-
tiple abdominal surgeries. However, in some institutions,
this approach remains the gold standard [16].

This is technique is associated with a high risk of injury
to the peritoneal contents and the superior hypogastric
plexus. The risk of intestinal obstruction resulting from the
scaring is higher in these cases. Manipulation of the intes-
tines causes postoperative paralytic ileus.

However, in cases with a history of multiple abdominal
surgeries or a case of revision of an anterior spinal surgery,
the transperitoneal technique is still a valuable option to re-
duce the risk of vascular and ureteral damage. The tech-
nique varies from surgeon to surgeon. We describe a sum-
mary of the common steps in this technique. A standard
midline abdominal incision or a Pfannenstiel incision 5 cm
above the pubis and vertical dissection through the Linea
alba are made [16]. The peritoneum is sharply opened and
the intestines are pushed laterally and are protected using
retractors and wet gauze.

The sigmoid colon and mesocolon are retracted away
from the midline to the left and the cecum to right. This
directly exposes the posterior peritoneum over the vertebral
column. The peritoneum is separated from the retroperito-
neal space, prevertebral vessels, and nerves by injecting
saline into this physiological space. The posterior peritone-
um is opened vertically by blunt dissection to expose the
anterior vertebral column. Only minimal short bursts
of monopolar electrocautery are utilized to prevent injury
to the superior hypogastric plexus and resultant retrograde
ejaculation [3, 16]. The rest of the procedure is as in the
retroperitoneal approach.

COMPLICATIONS

The major setback of ALIF is the need for great vessel
mobilization. This manipulation of the vessels may lead
to deep vein thrombosis and a direct vascular injury [21].
Being a retro or transperitoneal approach there is a risk
of injury to the abdominal and pelvic organs. Improper

closure of the peritoneum or abdominal wall poses a risk
of incisional hernia [21]. Injury to the laterally located sym-
pathetic nerves can cause vasodilation in the ipsilateral leg,
but almost always resolve spontaneously in the first three
to six months after surgery. Retrograde ejaculation is seen
in up to 45 % of men and has been attributed to hypogastric
plexus injury [22—24]. We classify these complications as
intraoperative, early, and late postoperative.

Intraoperative complications. Vascular injury is one
of the commonest intraoperative complications of ALIF
seen in 6.66 % [11] to 18 % [14] of cases. Arterial injury is
relatively rare. It usually presents as thrombotic occlusion
or intraoperative or delayed massive hemorrhage due to ei-
ther excessive manipulation or prolonged retractor use
causing vascular wall ischemia [25, 26]. Most venous inju-
ries are related to exposure rather than to graft placement
[14]. Venous bleeding can be mild and controllable with
compression and bipolar coagulation or so catastrophic that
a case might have to be abandoned [11]. Venous thrombosis
following damage to the iliac veins on the affected side is a
real concern. This makes the postoperative doppler study
invaluable for follow-up.

B. Kapustka in a review of the ALIF biomechanical
analysis stated that although the venous injury is the most
common, arterial wall dissection or rupture is the most se-
rious iatrogenic injury; therefore, careful preoperative eval-
uation of vessels on magnetic resonance imaging or abdom-
inal computed tomography angiography, meticulous
preparation and manipulation of the iliolumbar vascular
complex is required [27].

Peritoneal perforation due to adhesions is not uncom-
mon during retroperitoneal exposure in patients with a his-
tory of abdominal surgery. However, the true rate of perito-
neal perforation is difficult to predict as many authors do
not report this complication. Primary closure of the perito-
neum in cases with perforation has been reported with no
complications.

Bowel perforation is a rare complication with the pos-
sibility of severe postoperative complications. Adhesions are
the major factors for perforation [27]. Unfortunately, the
degree of adherence of the bowel to the peritoneum and the
retroperitoneal structures cannot be predicted in advance
[11]. However, for patients with a history of previous ab-
dominal surgery, intraabdominal sepsis, malignancy, or ra-
diotherapy, the presence of peritoneal adhesions should be
anticipated and measures put in place to manage bowel
rapture. In the case of bowel perforation, the degree of con-
tamination should be carefully considered before proceed-
ing with the procedure. In the presence of significant con-
tamination, the operation should be abandoned after
bowel closure [11].

Early postoperative complications. In the early postop-
erative period, ileus is a common self-limiting complication
usually lasting 2 to 3 days after the retroperitoneal approach.
However, in patients with extensive bowel manipulation
(especially in the transperitoneal approach), multiple



previous abdominal surgeries, retroperitoneal hematoma
formation, or excessive narcotic use, ileus may last longer
than 3 days [28]. Patients with prolonged ileus are man-
aged with intravenous fluids, nasogastric suction, and in-
testinal motility enhancers until unequivocal bowel sounds
return.

A case of postoperative pancreatitis has been reported
and was attributed to faulty retractor placement [11].

Abdominal wound dehiscence after retroperitoneal ex-
posure is rare and has been reported in 0 to 2.3 % of cases
[29]. This is associated with systemic factors affecting
wound healing or poor surgical technique.

Late postoperative complications. Sympathetic nerve
injury is a common late complication of ALIF which may
be self-limiting, short term, or present with long term com-
plications. Many authors regard sympathetic nerve injury
as an unavoidable surgery-related complication of an ante-
rior approach as the superior hypogastric plexus of the sym-
pathetic system is located in front of the L, and S, vertebral
bodies [30, 31]. Unilateral injury may be asymptomatic or
with no long-term sequelae. However, a bilateral injury may
cause sexual dysfunction in the form of ejaculatory distur-
bance. The incidence of retrograde ejaculation following
ALIF ranges from 5 to 22 % [11] with complete or partial
resolution of the symptom seen in one-third of the patients
over 1 to 2 years [32, 33]. Erectile dysfunction has also been
reported. However, it is believed to be of psychogenic ori-
gin [33, 34] and is unlikely to result from a standard ALIF
procedure as the parasympathetic plexus responsible for
penile erection is not encountered during ALIF.

Another under-reported late complication during ret-
roperitoneal exposure for ALIF is an injury to the ilioingui-
nal and the lateral branch of the iliohypogastric nerve. They
are commonly injured as they course over the iliac crest.
These patients present with numbness or paresthesia affect-
ing the medial upper thigh. Viswanathan Rajaraman report-
ed three patients, two recovered completely by 6months and
1 had only partial recovery [11]. This is in contrast to fem-
oral and genitofemoral nerve injury that occurs in transp-
soas approaches.

Deep venous thrombosis is reported as a late complica-
tion in ALIF 7 to 8 % of patients due to manipulation of the
major vessels during the procedure [35]. Intraoperative pre-
ventative measures against deep venous thrombosis include
careful vascular tissue handling. This can be accomplished
by placing Steinman pins in the vertebral body to keep the
vessels retracted [14, 30, 31] and avoiding constant contin-
uous retraction to avoid vessel wall ischemia. The advantag-
es of Hand-held malleable retractors for vascular retraction
with the periodic release of pressure when surgery is not
being performed near these structures cannot be overem-
phasized. As required in post major surgery patient care,
early postoperative mobilization, routine prophylactic
methods such as intraoperative sequential compressive
boots, and the use of low-dose heparin are vital for the
prevention of this complication.
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Injury to the lumbar sympathetic chain located on the
lateral aspect of the vertebral bodies has been recognized
in the past and is more associated with lateral lumbar inter-
body fusion than ALIFE. Characteristically, the patient com-
plains of a cold limb or foot on the side contralateral to the
side of injury. The affected side is warmer due to loss
of sympathetic vasoconstriction [11]. Considering that these
symptoms can also be seen in cases of arterial thrombosis,
the distal pulses should be checked to exclude the possibil-
ity of arterial compromise [26].

BIOMETRICAL RESULTS

Pre- and postoperative three-dimensional computed
tomography scan is the gold standard investigation to ana-
lyze foraminal parameters [7]. Normal reference values are:
foraminal area (FA) from 1.25 to 2.25 cm?, foraminal height
(FH) from 11 to 19 mm and foraminal width (FW) from 5
to 12 mm [7, 27]. Symptomatic degenerative lumbar disc
disease is associated with lower foraminal parameters [6, 27,
36]. Several authors have reported significant foraminal
improvement with ALIF ranging from 40 % [6, 27, 36] to as
high as 87 % (for L.—S level) [7].

Improvements in lumbar lordosis and posterior and
anterior disc height (DH) improvement attributed to ALIF
have been highlighted in the literature [27, 37, 38]. The
increase in FA following ALIF has shown varying results.
Percentage improvement of FA has ranged from 49 % by
B. Kapustka et al. who used a mean cage height of 12.31 mm
to about 66.7 % achieved by P.J. Rao et al. using only 7 mm
disc destruction. However, J.D. Schlegel et al. reported on a
cadaveric specimen that an anterior disc distraction of 10 mm
caused 40 % FA improvement [39]. This brings into question
the relationship between the cage height and the foraminal
area. This is however beyond the scope of this review.

There is a significant correlation between ODI ques-
tionnaire score and FH, and FA improvement. ODI score
improvements in as high as 94 % of patients have been as-
sociated with improvement in foraminal parameters [7].
This emphasizes the importance of foraminal parameters as
indicators of good outcomes.

SUBSIDENCE

Subsidence is another rare but important complication
seen in ALIFE It is defined in literature as a decrease in the
vertical height of the vertebral disc space before complete
fusion [7]. The reduction in disc space can detrimentally
affect stability, and mechanical correction, and cause
chronic pain [40]. Subsidence occurs from as early as 15
days [41] to 3 months [15]. Body mass index is a major
factor associated with accelerated subsidence rates [42].

Caudal endplate erosion or overpreparation during dis-
cectomy [7] and variations in strength across endplate re-
gions due to variations in bone mineral density [15] are
considered risk factors for subsidence. The posteroinferior
third of the endplate and the vertebral periphery are strong-
er than the anterosuperior and the central regions of the
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vertebral endplate [41, 43]. This is supported by J.Y. Choi
et al., who reported a subsidence rate of 39.1 % at the superior
endplate and 17.3 % at the inferior endplate [15].
Furthermore, the rate of subsidence is affected by the
type of implant used in the fusion. Several studies in the
literature have studied the various implant materials. The
sole use of bone grafts in ALIF has been associated with
subsidence rates of up to 100 % [37, 44]. As an alternative
to bone grafts, metal interbody cages and more recently
PEEK [45] have been associated with better disc height and
reduced risk of subsidence during fusion [15, 40, 46].
However, studies have shown that subsidence does not
impair bony fusion [7, 47] and has no significant effect on

the clinical outcomes including VAS back pain, ODI, SF-
12 PCS, and MCS scores [7].

CONCLUSION

Anterior lumbar interbody fusion is a common and
effective treatment option to stabilize the spine and reduce
mechanical pain and provides indirect decompression of the
neural elements while restoring lordosis and correcting the
deformity. It is, however, not without complication. The
technical considerations and complication profiles are im-
portant and should be reviewed regularly to reduce compli-
cations and improve the quality of patient education and
preoperative informed consent.
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06nactb 6azanbHOro nepenHero Mo3ra Xxapaktepusyertca CNIOXKHOW aHAaTOMMEN C MHOXECTBOM ANEP U NPOBOAALLUX nyTeﬁ.
HeCMOTpﬂ Ha ero yyactue B noBefeHYeCKUx, SMOLUMOHANbHBIX U BbICIWNUX KOTHUTUBHbBIX beHKLl,I/IﬂX, nopaxeHuna B 3TOM
obnactu npu onyxonesom 3abonesaHumn uau NpAMOM NOBPEXAEeHUN He BCerfa NpoAaBNAOTCA KNMHUYECKU. rﬂ_\/60K0€ no-
HUMaHWE aHaTOMUK afep Cceporo BewecTsa U aCCoOLMaTUBHbLIX NPOBOAALLUX I'IyTeﬁ, npoxoafauux yepes 6a3anbHblit nepen-
HWit MO3r, no3BonseTt no-Apyromy B3MAHYTb Ha KJIMHUYECKKNE NpOABNEHUA B [0O- U nocneonepayMoHHOM nepuope.
Ha ocHoBe 0630pa [AHHbIX TUTEPATYPbI Mbl NONBITAINCL ONNCATb dHATOMUYECKUE, ¢)Mﬂ0reHeTquCKM6 " ¢)yHKL|,VIOHaJ1beIe
cBA3M 6azanbHOro nepenHero mo3ra ¢ COCeAHUMU pernoHamu U NpoaHann3npoBaTb, KAKNE N3MEHEHUA B KIMHUYECKON
CUMNTOMATUKE NOABNAKTCA NPU €ro JIOKaJibHOM NOBPEXAEHUN.

KnioueBble cnoBa: 6asanbHbiit nepenHMﬁ MO3r, nepefHee npoabipaBNeHHOE BeLWeCTBO, CenTanbHasn obnactb

Onsa uutuposanua: Vwkuuun P.3., Muuxenaypu O.W., brikanos A.E. ba3anbHblil nepefHuit MO3r: aHaTOMUA U KNUHUKA
npu ero nospexaeHuu. Heiipoxupyprus 2023;25(3):126-34. DOI: 10.17650/1683-3295-2023-25-3-126-134

Basal forebrain: anatomy and clinical presentation of injury
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The basal forebrain is a complex anatomic region with a lot of nuclei and fibers. Tumors or direct lesions of this area
do not always manifest clinically despite it taking a part in behavior, emotion and cognition. A deep understanding of
the anatomy of the gray matter and associative pathways passing through the basal forebrain allows us to take a differ-
ent look at clinical manifestations in the pre- and postoperative period. Based on the literature review, we tried to
describe the anatomical, phylogenetic and functional connections of the basal forebrain with surrounding regions and
analyze what changes in clinical symptoms appear when it is locally damaged.
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BBEJIEHUWE

M3zyuenue 6azanbHoro nepenHero mosra (bIIM) u Bbi-
JIeJICHUE eT0 KaK OTIeIbHOM 00J1aCTH HayaI0Ch JIUII BO BTO-
poti mosioBrHe XX B. Ero GyHKIMOHATBHO-TTATOIOTMYECKOE
3HAYEeHME BIEPBBIC OBLIO OTMEUECHO B HEHPOIICMXMATPUM:
3HAYNTEIIBHBIC OMOXVMMYECKIE W TUCTOJIOTMISCKIE U3ME-
Henus B oonact BIIM ormmcansl npy mm3odpenun [1, 2],
6one3nu INapkuHcona [3—5] n 6osesnu Asblireiimepa [6—8].

PesynbraTel KITMHIMYECKNX, (PU3MOJIOTHYSCKIX 1 TIOBEICH-
YeCKMX MCCIIeIOBaHMIT He OCTABJISIIOT COMHEHMI B y9aCTUN
BIIM B 0a30BbIX TTOBEIEHUYECKIX, SMOLIMOHAILHBIX U BBIC-
LIMX KOTHUTUBHBIX (pyHKLMsIX [9—12].

OmHako B HENPOXUPYPIHUECKUX paboTaX TEPMIH «0a-
3aJIbHBIN TIepeHMI MO3T», uiau basal forebrain, mpakTi-
YeCKH He BCTPEYaeTCsI, HECMOTPS Ha TO YTO €T0 OITyXOJIe-
BOE TOpaxkeHHWe HabJomacTcss HaMU JOBOJBHO 9acTo,


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

B OCHOBHOM BMECTE C OKPYKAIOIIMMU 00JIACTSIMY, TAKIMU
KaK JIOOHas IOJis, ITOJI0C BUCOYHOI JOJIM U OCTPOBOK.
JlocTaToYHO YIIOMSIHYTD, YTO, IT0 HAIIIUM JaHHBIM, 9acTO-
Ta pacIpoCcTpaHEHMS OIMYXOJeil OCTPOBKOBOM HTOIH
Ha BITM cocrasisier 1o 30 % [13]. B coBpeMeHHOI1 uTe-
paType paboTHI, KacaroIuecs TaHHOM Mpo0IeMbl, HEMHO-
rounciieHHbl. CBeleHUs 00 OMYyXOJISIX ¢ MOpakeHHEM
BIIM BcTpeuaroTcst B paboTax, coaepKallux OoIucaHue
OITyXOJIel CenTalbHOM obmactu [14, 15], moscHOIt U3BU-
JiHBI [16], opouTOGPOHTAIBEHOI KOPHI JIOOHO# Hou [17],
ocTpoBKOBo gomwm [13, 18].

Xupypruueckoe jgedeHue oryxosneiir bITIM umeer cBou
0COOEHHOCTHU, CBSI3aHHBIE C TPYAHOCTBIO YOAIECHUS OITy-
xoJm BOMM3U mepdopaHTHBIX aptepuit. Kpome Ttoro,
IIPY BMEIIATEILCTBAX HA 3TOI 00JIaCTH B ITOCTICOTIEpaIIH-
OHHOM TIePHOJIe BO3MOXHO yXyalIeHne GyHKIIN MHOTO-
YUCJIEHHBIX saep U npoBoasiux myteidr BIIM. Ha nam
B3TJISIA, 3TO AeaeT UCCIeayeMylo 00JacTb 0COOEHHOM
U TpeOyeT TIIyOOKOro 3HAHMST aHATOMUM U KIIMHUYECKOU
KapTUHB 3a00JIeBaHUSI, YTO MOXET OBITh IOJIE3HO
IIpY pa3pabOTKe TEXHUKH YIAICHUS OITyXOJIN 1 N3YUYeHUN
ITOCJICICTBUI ITPOBEIEHHOTO HEHPOXUPYPTUISCKOTO BME-
IIaTeIBCTBA. MBI IOTBITATIACH TTPOAHATIM3NPOBATh, KAK1e
W3MEHEHMS B KIIMHUYECKON CUMITTOMATHKE TIOSIBIISTFOTCST
pu JoKabHOM noBpexaeHun bITM.

MATEPHAJIBI 1 METO/IbI

[IpoBeneH MOMCK UCTOYHUKOB JIUTEPATYPHI B CUCTE-
max gaHHbIX Cochrane Library, PubMed, Google Scholar
C MCITOJTb30BaHMEM KJTIOUEBBIX CJIOB: aHATOMMUSI 0a3aTbHO-
TO MepeaHEeTo MO3Ta, OIMyX0JI1 6a3aIbHOTO TTEPETHETO MO3-
ra, TJIMOMBI 0a3aJIbHOTO TIepeaHEeTO MO3Ta, COCYIUCThIC
MaJtb(opMary 6a3aIpbHOTO TIEPETHETO MO3Ta U TIepeIHEe -
O TIPOIBIPSIBIICHHOTO BEIIIeCTBA.

B xauecTBe MpUYWHBI TTOBPEXKIESHNS MBI HCCIICIOBAIN
OIMYXOJX U COCYAMUCThbIe 00beMHbIE 0Opa3zoBaHust BIIM,
a TaKKe MPSIMOE TTOBPEKICHNE BO BPEMsI XMPYPIrUIECKOTO
BMeIIaTebcTBa. MBI He pacCMaTpUBaIl TpaBMaTUIECKOE
IOBPEXAEHUE, TTOCKOJILKY TPYAHO MPEATIONIOKNTL U30JIU-
pPOBaHHYIO TpaBMy riIyOMHHOI o6nactu. [louck nurepa-
TypHl IIpoBeAeH Ha Tiyouny 12 net, 3a nepuon ¢ 2010
no 2021 . B pe3ynbrare HaiineHo 217 UICTOYHUKOB JIUTE-
patypsl. Mcrionb30Baim ciaeayionine KpUTepUn BKITIOUE-
Hus: 1) onmrcanue aHaromnu bITM; 2) onmrcanne KIMHK-
YeCKHUX CJIyJ9aeB OITyXOJiel OOJBIIMX ITOJIyIIapuii
¢ nopaxkenreMm BITM; 3) ormicaHne KIMHNYECKHX CITyJacB
HM30JIMPOBAaHHBIX 00beMHBIX 0Opa3zoBanuit BIIM; 4) my6-
JIMKAIIMY Ha PYCCKOM W /WJINA aHTJIMICKOM sI3bIKax. B pe-
3yJIbTaTe 0TOOpa OBLI COCTaBJIeH CITUCOK M3 40 myoimKa-
muii. Takke B 3TOT CIIMCOK BOIILIM M 0OoJjiee paHHHE
IMOTEHIINATLHO 3HAYMMBIC 1 (PyHIAMEHTAJIbHBIC NCCIIECIO0-
BaHMUSI.

PE3VJIBI'ATBI 1 OBCY>KIEHUE
B nmutepaType BCTpedaloTcsl MHOTOYMCIIEHHBIE OTTpe-
nenenust bBITM. Ha Ham B3risa, Haubosiee TOYHO Xapak-
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TepU3yeT ero cieaytoiiee onpenaeaeHue: bIIM — rerepo-
TeHHasI TPYIIa CTPYKTYP KOHEYHOTO U IIPOMEXYTOUHOTO
MO3ra CyOnmayyTMaIbHOTO TIPOMCXOXKICHUSI, PACITOI0XEH-
HasI Ha BEHTPaJIbHOM MOBEPXHOCTH MO3Ta HITKE MepeaHEH
KOMMCCYPHBI, BKIIFOUAOIIas CEITATbHYIO 00J1aCTh, TIPUJIC-
XKaimee simpo (nucleus accumbens), 6e3pIMSIHHYIO CyOCTaH-
1110 C ee 0a3abHbIM siApoM MeliHepTa, 0OOHSITEIbHBIA
Oyropok n 000HATeNbHYIO Kopy [9, 11, 19, 20] (puc. 1).

[lepemHee IpOOBIPSIBICHHOE BEIECTBO SIBJISICTCS T10-
BepPXHOCTHBIM opueHTrpoM 11t BITM [21]. [TomHOMY 00-
30py HIDKHSIST TTOBEPXHOCTD TTEPEIHETO TTPOIBIPSIBICHHOTO
BeIIeCTBa OTKPHIBAETCSI TOJIBKO MOCJIC YACTUYHOTO yIajie-
HUS KpIodKa ¥ ToJiroca BUCOuHOM nonu [19, 21]. Yepes
TepemaHee MPOIBIPSBICHHOE BEIIIECTBO BXOMISIT B TOJIOBHOM
MO3T MHOTOUYVCJICHHBIE MEJIKHE BETOUKH, IIOTHIMAFOIIIHEC-
CS1 OT BHYTPEHHEN COHHOM, MEpEeAHEN XOPOUIATbHOM,
nepeaHel U CpeIHEN MO3rOBOM apTepuil, — MepeaHue
nepdopantHbie aprepun. Bayrpu BIIM nepegHue mep-
(bopaHTHBIC apTepny pa3meIISIIOTCS Ha 2 TPYIIILI apTepuit
110 OTHOIIIEHUIO K IepeaHel Komuccype. [lepenrsist rpym-
Ta Y9acTBYeT B KPOBOCHAOXKEHUM CKOPJIYITHI M TIEPEITHUX
OTIEJIOB BHYTPEHHEH KaIlCyJBl, a 3amHsIsI — OJIETHOTO
1rapa 1 3aJHHUX OTHEJI0B BHYTpeHHe! Kancyibl [22]. OT-
CYTCTBHME aHACTOMO30B 3THUX BETBell MeXIy cOOOI 1 He-
MePeKpPhIBAEMOCTh KPOBOCHAOXKAEMbIX UMM TEPPUTOPHUIA
IealoT UX COXpaHeHWe HamboJiee BaXKHBIM 3TAIlOM IIpU
OIepaTUBHBIX BMellIaTeabcTBaX HA obnactu BITM. Tlon-
TBEPKICHUEM 3TOMY MOXET CIIY>KUTh TO, YTO KOJIMIECTBO
nep@opaHTHBIX apTepUil BapbUPYeT OT 5 10 24, a OKKITIO-
31 JaXkKe OMHOM apTepry MOXET IIPUBOIUTD K OOIIIMPHO-
My UH(apKTy B 00,1aCTH MOIKOPKOBBIX TAHTIINEB U BHY-
TpeHHeN Karcymsl [23, 24].

ITpu qucceKy NOBepXHOCTHOTO CJI0ST OeJI0TO Bellle-
CTBa HaJ MeAWAJIbHOI U JaTepabHOW OOOHSTEIbHBIMU
TOJIOCKAMM OTKPBIBAIOTCS CaMU ITyYKH OeJI0TO BEeIeCTBa,
TIpY 3TOM MeauajbHasI IOJIOCKA UIET K ITapaTepMUHAb-
HOW U3BWJIMHE HAa MEITUATBEHOM ITOBEPXHOCTH ITOJIYIIapHSI,
PacCITOIOXKeHHOM mepen KOHSYHOU TTACTUHKOM, a jaTe-
payibHasi HaIpaBJIsIeTCs K 00JIaCTH, TIe OCTPOBOK COCIH-
HSIeTCSI ¢ BUCOUHOI mosneit (puc. 2) [19].

K3amm or HMX IO TOHKHUM CIIOEM CEpOTO BEIlleCTBa
pacnosioxxeHa 6e3bIMsIHHas cyocTaHIuM (substantia inno-
minata) — BeHTpaJbHas YacTh OJieAHOTO Iapa (ventral
pallidum), HaxomsIIasicss B 00J1aCTH TIEPEITHETO TIPOIBIPSIB-
JleHHoro BerecTBa. OHa pacojioKeHa MEXIY COOCTBEHHO
TIepeIHUM TIPOABIPSBICHHBIM BEIIIECTBOM CIIEpeIn 1 0a-
3aJIbHO, TIEpEeTHUM OeIpOM BHYTPEHHE KarlCyJIbl CBEPXY,
TepeaHe KOMHUCCYPOit c3aau. DTa CTPYKTypa COOTBETCT-
BYeT OCTPOBKAM CEPOro BEIeCTBa, YTO JIeXaT ITOa BEHT-
pajbHBIM amMuTIaoMyraibHEIM ITyTeM [22]. OnHUM U3
OCHOBHBIX €¢ KOMIIOHEHTOB SIBJISIeTCS Oa3aJbHOE SIIPO
Meiinepra. BepxHemennanbHast 4acTb 0€3bIMSIHHOM CYyO-
CTaHIINM, KOTOPasI BKIIIOYACT SIPO JI0XKa TePMUHAIBHOM
rrostocku (bed nucleus of the stria terminalis), pacipocTpaHsi-
eTCcs B HYDKHeIaTepaTbHOM HaTIPaBJICHNH B CTOPOHY MUHIA-
JIMHBI, BMECTE OHU COCTABJISIIOT PACIIUPEHHYI0 MUHIATNHY
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BEPXHWW / SUPERIOR

MEPEAHWNW / ANTERIOR

O6oHATENbHBIN TPa
Olfactory Tract

CpepHsan / Medial
MpomeixyTouHas / Intermediate
bokosas / Lateral

— TMosicHan U3BUAMHA / Cingulate gyrus

Cepblin nokpoB / Indusium griseum

MNepepaHas okonooboHaTenbHaa 6opospaa / Anterior parolfactory sulcus

MNMoamo3sonuctoe none / Subcallosal area

3apHAA okonooboHATeNnbHaa 6opospa / Posterior parolfactory sulcus
MpervnnokamnanbHbI pyaumeHT / Prehippocampal rudiment
MNoamosonuctasa nssunuHa / Paraterminal gyrus

?/?

O6oHATeNbHbIE MOOCKM /
Olfactory striae

MepenHee npoabipsABReHHOe BelecTso / Anterior perforated substance
[lnaroHanbHbIN Ny

4ok bpoka / Diagonal band of Broca

W

1 - lTonoeka xBocTaToro agpa /
Head of the caudate nucleus

2 - Ckopnyna / Putamen

3 - InaroHanbHbIN Ny4Yok bpoka /
diagonal band of Broca

4 - Mpwunexalyee aapo / Nucleus
accumbens

5 - bnepHbin wap / Globus pallidus

6 — [MepenHana komuccypa / Anterior
commissure

7 - be3bimaHHaA cybcTaHuma /
Innominate substance

8 — Xuasma / Chiasma

9 — 3puTtenbHbln TpakT / Optic tract

10 - TwnoTanamyc / Hypothalamus

Puc. 1. Cxemamuueckuii pucyHoK 20408H020 M032a, cazummanshbuii cpe3 [20] (a); KopoHapHble cpe3bl MAeHUMHO-PDE30HAHCHBIX MOMOPAMM 20108HO0

Mmo3ea (6). Kpachoim yeemom gvidesena obaacms 6a3anbHo20 nepeoneo mo3ed

Fig. 1. Schematic drawing of the brain, sagittal section [20] (a); coronary sections of magnetic resonance images of the brain (6). The basal forebrain is

highlighted in red

(extended amygdala) (puc. 3, a) [25]. Ham 000HSITETbHBI-
MM TIOJIOCKAMU Tiepel Oe3bIMSIHHOI CyOCTaHIIMEe Haxo-
IWATCS TIpriiexalnee siapo (nucleus accumbens — ventral
striatum). DTo SIIPO UMEET TPEYroJbHYI0 (POopMy U orpa-
HUYCHO TIepemHeIaTepaIbHO — KPIOUYKOBUIHBIM ITYYKOM,
MeIUaJIbHO — MEXITONYIIaApHON IIEeIbI0, C3aId — IUaro-
HaJTbHBIM ydykoM Bpoxka [19]. Cepxy npuiexariee siapo
TeCHO I'PAaHWYUT C HIKHEH MOBEPXHOCTHIO CKOPJIYITHI
1 TOJIOBKOI XBOCTATOTO SIIpa, IIPY 3TOM YETKOM IpaHUIIBI
MexXIy HUMU HeT (puc. 3, 0) [26].

K3anu ot 6e3bIMsSIHHO cyOCTaHIIMM MOXXHO OOHapy-
KHTB TTOITEPEYHO MAYIIUI ITyYOK OSIBIX BOJIOKOH OT MUH-
MaTUHBL. MennaibHO 3TOT MYYOK JEJIUTCS Ha TepeIHUA
W 33HUI 10 OTHOIIEHUIO K TIepeIHe KOMUCCype: TIepen-
HUI — IUaroHaJbHBIN ITydoK Bpoka, mim amurmamrocern-
TaJbHBIC BOJIOKHA, — UIET K ITapaTepMUHAILHOI 00po3Ie;
3aHUA — aMUTIAJIOTUIIOTAIAMUIECKIE BOJIOKHA — MIIET

K runoTtanamycy (puc. 4) [27]. IlocnemHuii BMeCTe ¢ 9KC-
TPaKaICyJISIPHBIM TAIAMUYCCKUM ITYIYKOM (COCIMHSICT
MeIuaabHbIC OTHEIIBI TaJIaMyca C aMUTIAION 1 TTIepeTHUMU
OTHeJIaMy BUCOYHOM 10u [28]) 1 ¢ TEHTUKYISIPHOM TeT-
JIeit (BOJIOKHA, MAYIINE OT MEAYJUIIPHON IUIACTUHKUA Ye-
YeBHUIIEO0PA3HOTO SIIpa K TAIaMyCy M CyOTaTaMIIeCKOMY
aapy [29]) obpasyioT neTimo HoXeK (anse peduncularis),
WIYIITYIO apaJuIeIbHO 1 HIDKE TIepeIHel KOMUCCYPHI. DTH
IMyYKH BOJIOKOH BMeCTe (POPMUPYIOT BEHTPATbHBI aMHUT -
IanoyTaabHBIHA ITyTh, KOTOPHBIA MMPOTUBOIIOCTABICH TEp-
MHWHAJIBHOM TTOJIOCKE, COIepKallleii TopcabHbIN aMUTIA-
JI0(yTaJIbHBINA MYTh.

CerrranpHast 00J1aCTh, KOTOpask TaKXKe BXOAUT B CO-
ctraB BIIM, pacnoyioxkeHa HIKe KJII0Ba MO30JIMCTOrO Tea,
KIIepear OT TepeaHeil KOMUCCYPHI, TePMUHAIBHOMI TIjIa-
CTMHKM U sIIpa JIoXa TePMUHAJIBbHON ITOJIOCKH, TIIyOXKe
cyokamie3Hoil Kopel. OHa COCTOMT M3 MEIUAIBLHOTO
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Puc. 2. Buo cru3sy na nepednee npoobipsieHHOe 8elyecmeo U NoUaz06as Ouccekyus 6a3anbHo2o nepeoHe2o mMo3ea: a — OUCCeKUUs nepeoeo cos 80A0KOH
6a3anbHoeo nepedHe20 Mo3ea: K3adu om 000HAMENbHO20 6Y20PKA U 0OOHAMENbHBIX NOAOCOK 8U3YANU3UPYEMCSl Oe3bIMAHHAS CYOCMAHUUS, A MaKdce 0uazo-
Hanwblil nywok Bpoka u amuedanroeunomanamuueckue 6010kHa; 6 — nocae yoaneHus 000HAMeEAbHO20 OY20pKa, 000HAMEAbHbIX NOAOCOK U 4ACMU nonepey-
HbIX U3BUAUH OCMPOBKA GU3YAAUUPYEMCsl npuAedcauyee 10po U AAmepanbHo Om He20 HapyjcHas kancyaa. al — ansa lenticularis (nenmukyaspras nemas);
cn-t — tail of caudate nucleus (xeéocm xeocmamoeo sdpa); db — diagonal band of Broca (duaeonanvnuiii nywox bpoka); dgy — diagonal gyrus (duaeonanvnas
ussuauna); ec — external capsule (napyxcnas kancyaa), I-os — lateral olfactory stria (namepanvras oboHsmenvHas noaocka), m-os — medial olfactory stria
(meduanvHas 0boHAMeENbHAS NOAOCKA); na — hucleus accumbens (npunexcawjee 50po); SI — innominate substance (6esvimanHasn cyocmanyus); st — stria
terminalis (mepmunansnas noaocka); vah — ventral amygdalohypothalamic fibers (6enmpanvhble amuedanroeunomanamuyeckue onokna) [ 19/

Fig. 2. Inferior view of the anterior perforated substance and stepwise dissection of the basal forebrain: a — exposure of the first layer of fibers running in the
basal forebrain: diagonal band of Broca and ventral amygdalohypothalamic fibers; 6 — removal of olfactory striae and of part of the transvers insular gyrus to
expose the external capsule laterally and the nucleus accumbens. al — ansa lenticularis; cn-t — tail of caudate nucleus; db — diagonal band of Broca, dgy —
diagonal gyrus; ec — external capsule; I-os — lateral olfactory stria; m-os — medial olfactory stria; na — nucleus accumbens; SI — innominate substance;
st — stria terminalis; vah — ventral amygdalohypothalamic fibers [ 19]

La

Puc. 3. Anamomuueckuii npenapam. Oxpacka cyocmanyueii P (substance P). @ponmanshoulil cpe3 201068H020 M032a Ha YpogHe nepedueii cnaiiku (a), kne-
pedu om nepedHeii cnaiiku (0). Kpacnovim yeemom evidenena obaacme 6a3aabH020 nepedneeo mosea. Ac — anterior commissure (nepedHssi Komuccypa);
Acb — accumbens (npusexcauwjee s0po (6enmpanvhuiii cmpuamym)); db — diagonal band of Broca (duaeconansnwiii nywox bpoxa); BSTL — lateral division
of the bed nucleus of the stria terminalis (1amepanvhas uacms 30pa a0xca mepmunanvot nosocku); EGP — external segment of the globus pallidus (napyachuiii
ceemenm 0aedHo0e0 wiapa); ic — internal capsule (enympennss kancyaa); La — lateral amygdala (namepanshoe s0po mundanrunst), olf — olfactory tract (name-
panbhas noaocKa 060HamMenbHo20 mpakma); ox — optic chiasm (xuasma); PirF — piriform cortex (epywesuonas kopa); SCA — subcallosal area (cybkannesnas
oonacmy); VCI — ventral claustrum (6éenmpanvnas oepada); VP — ventral pallidum (6enmpanshuiii Gnednoiit wap (besvimannas cyocmanyus)) [26]

Fig. 3. Substance P stained frontal section through the human brain: at the level of the anterior commissure (a), at a level just rostral to the crossing of the
anterior commissure (6). The basal forebrain is highlighted in red. Ac — anterior commissure; Acb — accumbens, db — diagonal band of Broca; BSTL — lateral
division of the bed nucleus of the stria terminalis; EGP — external segment of the globus pallidus; ic — internal capsule; La — lateral amygdala; olf — olfactory
tract; ox — optic chiasm; PirF — piriform cortex; SCA — subcallosal area; VCI — ventral claustrum; VP — ventral pallidum [26]
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CentanbHan obnacTb / Septal region

JnaroxanbHbIn myyok bpoka / Diagonal band
BnepHbin wap /

Globus pallidus
flapa puaroHanbHoOro nyyka /

Nuclei of diagonal band

Ckopnyna / Putamen

X
~'

Mpunexauyee agpo (cpes) /
Nucleus accumbens (cut) MepepHsas
Komuccypa /

Anterior lvnotanamyc /

commissure Hypotha/amus

Il >xenypouek /
Third ventricle

CpepHaa mo3srosas apTepus /
Middle cerebral artery

3puTenbHbIN TPaKT /
Optic tract

BeHTpanbHbIii 6nefHbin wap /
Ventral pallidum

BeHTpanbHas yacTb ckopnynbl
(4acTb BeHTpanbHOro ctpmatyma) /
Ventral putamen

MwuHpanuHa /

CrpuapHbie apTepun /
Striate branches

BeHTpanbHbIii amvrganodyranbHbii nyTs /
Ventral amigdalofugal pathway

Puc. 4. Cxemamuuecikoe uzobpasicerue nyukos 6enoeo eeuecmea 6 6a3anbHom nepednem mosee. 2Keamoim ygemom avioeseHbl 000HAMeENbHbII MPaKm, 000-
HAMenbHble NOAOCKU U 3DUMENbHbII MPAKM, KDACHbIM — NepedHsis KOMUCCYPA, OPAHICe8biM — OUA2OHAAbHbIIL ny4oK Bpoka, 3ereHbiM — 6eHmMpanbHble
aMU20an02UNOMANaMU4ecKUe 8010KHA, (PUOACMOBbIM — IKCMPAKANCYAAPHAS maiamu4eckas Hoxcka [27]

Fig. 4. Schematic drawing of the basal forebrain. Yellow is the olfactory tract and olfactory stripes, the visual tract, red is the anterior commissura, orange is
the diagonal band of Broca, green is the ventral amygdalogypothalamic fibers, purple is the extracapsular thalamic peduncle [27]

CEeNMTAIBHOTO KOMIJIEKCA, BKITIOYAIOIIETO MeaualbHbIe
CeNTalbHBIC sIIpa U Siipa MTUaroHaJIbHOTO Iyyka bpoka.
MenmanbHBIN CENTAILHBIN KOMIUIEKC CBSI3aH C MTOJICTaB-
Koii (subiculum) m HTOpUHANIBHOU KOPOW, a TaKXe
¢ runoranamycom. [IpekoMuccypanbHble BOJOKHA CBO-
Jla COEANHSIIOT TUTITIOKAMII C KOMILIEKCOM MEINaTbHBIX
CEeMTAJbHBIX SIAEP U SApaMU TUATOHAJILHOTO TTyyka bpo-
Ka [25].

Crpoenue kKopbl BITM Takke mMeeT CBOM OCOOCHHO-
ctu. Kopa ronoBHoro mosra ucxoxst u3 puioreHesa, pe-
TMOHAJIBHOW ITMTOAPXUTEKTOHUKU W KPOBOCHAOXEHUS
MOXeT OBbITh pa3ziesieHa Ha 3 KaTerOpuu: ajlIOKOPTEKC,
ME30KOPTEKC M HEOKOPTEKC. AJJIOKOPTEKC, Hambosee
JIPEBHSIST M IPUMUTHUBHAST KOPA, COCTOUT BCETO U3 3 WJn
4 coeB HEHPOHOB. B HEKOTOPBIX CTPYKTYpax (cenTaibHast
001acTh, MUHIAIMHA, OC3bIMSIHHASI CYOCTAHIIMS) CIIOM-
CTOE CTPOEHME OTCYTCTBYET BOBCE. 30HA aJUIOKOpTeKca
COOTBETCTBYET IMMOWYECKON CUCTEME, K KOTOPOI OTHO-
cATCS OOOHSTENbHAS JTYKOBUIIA, OOOHSATENbHBIN TPaKT,
OOOHSITENIbHBIN TPEYTOIBHUK, TIEPEIHEe MPOILIPSBICHHOE
BEILIECTBO, MOSICHASI M3BWJIWHA, MMAparuImnoKaMnaibHast
WU3BWIWHA, 3y04YaTasi U3BUJIMHA, TUMIITOKAMII, MUHIAJIE-
BUIHOE TeJIO M cocuieBUaHBIE Tena [30, 31]. Me3okopTekc
COOTBETCTBYET MapaTMMONYECKUM CTPYKTypam, K KO-
TOPBIM OTHOCATCSI OpOUTODPOHTAIBHAST KOPa, OCTPOBOK

M TIOJTIOC BUCOYHO mom. OHU MMEIOT CTPOSHHE 13 3 WIN
5 ¢cJ10€B KOPKOBBIX HEPOHOB, 3aHUMAIOIIIAX IIPOMEKYTOU -
HOE€ TOJIOXKEHUE MEXIY AJUIOKOPTEKCOM U LLIECTUCITOMHOMN
Kopoit HeokopTekca [32—34]. OcTpoBoK, oponTODPOH-
TaJTbHAsI KOPA U TOJTIOC BUCOYHOM T0JIN Pa3BUBAIOTCS (DU~
JIOTEHETUYECKHN BOKPYT OJIb(haKTOPHOTO aJTIOKOPTEKCA
[33], guTo OTpaxkaeTcs Ha XapaKTepe pocTa HU3KO3JI0Kade-
CTBEHHBIX NIMOM. BriepBbie Ha 3T 0COOEHHOCTH OOPATILIT
pHuMaHue [.N. Filimonoff B 1947 . [35]. [To3:xe Takoii ke
XapakTep pocra orMedaeT B cBoux pabdotax P.I. Yakovlev
[36]. OnHako mosiroe BpeMsl 3TH UAeH He TIOTydan Iu-
pokoro pacrpocTpanerus. U nuiib B 1992 . M. G. Yasargil
BO300HOBWI UHTEpEC K 3TOM mpobieMe. Kak okazanoce,
nuddy3HbIe TIMaTbHbIE OIMyXOJU, 32 UCKIIOYeHUEM ar-
PECCUBHBIX BBICOKO3JIOKAYECTBEHHBIX OITyXOJIeil, MMEIOT
CKJIOHHOCTb K PacCIipOCTPaHEHUIO B MIpe/iesiax ajuio- U Me-
30KOpTEKCa C MUHUMAJTbHBIM TTOBPEXIEHNEM HEOKOPTEK-
ca 1 6azanbHbIX raHmveB [34—36]. Csa3b BIIM c ocTpoB-
KOM, OpOUTO(POHTAIBHOM KOPOH M TOJTI0COM BUCOYHOM
JIOJIA UMEET oA COO0M TakKe HEMPOXMMMUYECKYIO U HEM-
podusmonorndeckyio ocHoBy. HeiipoHsl 6azanbHOTO
sipa MeliHepTa 1at0T OCHOBHYIO XOJIMHEPTUUYECKYIO UH-
HepBaIMIO KOpe TOJIOBHOTO MO3ra. BricoKast KOHIIeHTpa-
1UST AaLIETUIXOJMHACTEPA3bI B TPAHYJISIPHOM U TUCTPaHy-
JISPHOM CJIO€ OCTPOBKA, OPOUTAbHOUN KOpE U TOJII0CE



BUCOYHOW J0JIM MOKa3bIBAET TECHYIO CBSI3b CO CTPYKTYypa-
mu BIIM [33].

KpoBocHabxeHre CTPYKTYp KOHEUHOTO MO3ra TakxkKe
nMeeT uaoreHeTMIEeCKNe 0co0eHHOCTH. Tak, Hamboiee
MPUMUTUBHBIE LIEHTPAJbHbIE 30HbI, K KOTOPHIM [TOMUMO
MPOYMX OTHOCSTCSI CTPYKTYPbl TUMOMYECKON CUCTEMBI,
ITOJTy4YaloOT KPOBB OT NepOPaHTHEIX apTepuii. BeHO3HEBIM
JIPpEHaX OCYIIECTBJSIETCS Yyepe3 MIyOooKue CcyOsneHau-
MaJIbHbI€ U CTpUApHbIE BEHbl BO BHYTPEHHUE MO3TOBbIE
BeHbI U BeHy layieHa. HeokopTekc moiayyaer KpoBocHa0-
XeHHeE U3 eprudepruIecKuX JIETTOMEHUHTeaIbHBIX apTe-
pUii U1 APEHUPYET KPOBb B MOBEPXHOCTHYIO BEHO3HYIO
cucteMmy. CTPYKTYpHI IMapaIuMONIeCKON CUCTEMBI TIPU
3TOM 3aHUMAIOT MPOMEXYTOYHOE MOJOXKEHUE — OHM T10-
JIyJaroT KpOBb Kak U3 nephOpaHTHBIX apTepUl, TakK U U3
JIENITOMEHUHTEAIbHbIX apTEPUi, a IPeHaX OCYIIECTBJISI-
€TCSl B TIOBEPXHOCTHYIO U TJTyOOKYIO0 BEHO3HbBIE CUCTEMBI.
DTOT YHUKATBHBIN COCYIUCTHIN PUCYHOK UMEET XUPYPIH-
YecKoe 3HaUYeHNUE W, BOBMOXHO, UTPAET POJIb B Crielindu-
YeCKOM pacipoCTpaHEHUHU OIyXoJei TMMOUYECcKOM U ma-
panuMOnuyeckoi cucremsl [34, 36].

B cBs3u ¢ xapakTepoM pacnpoCTpaHEHUsI OIMyXOJU
B Mpeaeax JUMOMYECKOU U mapaiuMOUYecKoi CUCTEM
PEIKO MOXXHO BCTPETUTb U30JMPOBAHHBIE OIYXOJIU 3TOM
00J1aCTH, COOTBETCTBEHHO, CJIOXHO Tu(PepeHIINPOBaTh,
Kakylo crielinuKy NpUBHOCUT OMYXOJEBOE MOPAXKEHUE
BIIM B KITMHUYECKYIO CUMIITOMATHUKY Y TAKUX TAL[EHTOB.
Hcxong u3 onucanus ¢yHkuuii crpykryp BIIM, npu ero
OITyXOJIEBOM TMOPAXEHUU CTOMJIO Obl OXKMIATh SIPKOW KITH-
HUYECKOW CUMITTOMATUKH, OTJIMYAIOIIENCS OT KITMHUYECKOMN
CUMNTOMATUKU TIPU OMYXOJISIX BUCOYHO-TOOHO-OCTPOB-
KOBOI1 Jiokanm3auu. OgHaKo B TIpOaHaIU3UPOBAHHBIX
paboTax OBUIH TTOTyYeHBI TPOTUBOpeUYMBEIe JaHHBIE. CTO-
UT OTMETUTh, YTO B JOCTYITHOH JuTepaType padoThbl
110 U30JIMPOBAaHHOMY MOpaxkeHU10 oryxojibio BITM mpen-
CTaBJIEHbI OMTMCAHUEM EAMHUYHBIX ciiydyaeB. [103ToMy Mbl
MOMBITAIUCH COMTOCTABUTD JJOKATMU3ALIUIO MaTOJIOTMYECKOTO
npoliecca Ha Mped- 1 NMOCAeonepalMOHHbIX M300pakeH -
SIX, TTIOJIyYEHHBIX TIPU 00CIeI0BaHUHU TTAllMEHTOB C Mopa-
xxeHreM BITM, GyHKIIMIO TTOBpEKIeHHOM aHATOMIYECKOM
CTPYKTYPBI U KIIMHUYECKOE TIPOSIBJIEHNE.

B onHoit u3 pa6ot [11] onucan ciy4yaii ©30JMpOBaH-
HOM HU3KO03JI0KayeCcTBeHHOM nuddy3Hoit rmmombl BITM.
B noonepalivoHHON KIMHWYECKOU KapTUHE y MalMeHTa
MMEJIUCH XKaloObl HA HEKOHTPOJMUPYEMbIE MapliMalbHbIE
CJIOXHBIE TIPUCTYIIBI C YACTOTOM 0 25 pa3 B MECHII, IO~
TBepXKIECHHBIC TIpH 3J1eKTpodHnedanorpadun. [1pn mo-
OnepalMOHHOM 00CJIe0OBAaHUM HE ObLIO BBISIBJIEHO CIle-
IUpUISCKIX HEUPOIICUXOJIOTHICCKIX HapylieHuid. [1pu
nocjieonepaluoOHHON MarHUTHO-pPe30HAHCHOM TOMOTrpa-
¢ (MPT) y manueHTa 0OHApY:KeHO M30JIUPOBAHHOE
HeO0O0JIbIIIOE TTOBPEXAECHUE B 00J1aCTU MPABOTO TUaroHaIb-
HOTro Myyka, MpeoNnTUKOrMnoTalaMU4ecKon 00JacTu,
B 00J1aCTH MapaTepMUHAJIbHOW U3BUJIUHBI U MUHUMAaJb-
HOE MOBPEXIEHUE B 00J1aCTU Oa3aJIbHOTO siipa MeitHepTa.
I1pu 3TOM y nmanMeHTa oTMevaaruch rpydasi XxpoHU4ecKas
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aHTeporpagHasl aMHE3MsI M 9JaCTUIHAsI peTporpamHas aM-
He3ns. B paHHeM IociieonepalilioHHOM TIEPUOIE Y HETO
HaOTI0HaMMCh KOH(MaOYISIINT M HApYIIeHUS] BOCTIPUSTHS
IeCTBUTEILHOCTH, KOTOPHIE Pa3peIlMINCh K MOMEHTY
BeIKcKY. HecaxapHblil nnabet, HapyIIeHUe CeKCyalb-
HOTO MOBeIeHUS (CHIDKCHIE BICUCHHUST), aTPECCUBHOCTD
(KOTOpHBIe TaKXKe CAMOCTOSATEBHO Pa3pelIICh) AaBTOPHI
CBSI3BIBAIOT C MIOBPEXKACHUEM B IIPEONTUKOTUIIOTAIAMU -
YeCKOI 00J1acTH, a HApYIICHUS MaMSITH — C TIOBPEXKIIe-
HUeM npoBoasaiux nyreit bITM, namouimMx OCHOBHYIO
XOJIMHEPTMYECKYI0 MHHEPBALIMIO TUIIIOKAMITY U MUH-
TaJnHE.

B Gonee KpynHBIX cepUsiX HAOIIOAEHU, B KOTOPBIX
OITHMCHIBAIOT PACIIPOCTPAHEHHBIEC OITYXOJIH C IIOpaKeHNEM
BITM u cenTtanbHO 00J1acTH, crieun(pUIecKoit Heillpo-
TICUXOJIOTUIECKOM CUMITTOMATUKH, OTMEUCHHO BBIIIIE,
y MalIMEeHTOB BBISABIEHO He ObL10 [13—18, 38]. B HaiineH-
HBIX pabOTax ¢ ONMMCAaHMUEM PacIPOCTPAHEHUS OITYXOJU
Ha o6jacth BITM u3 1osICHOM M3BUJIMHBI U TIPO3pavyHOi
TIepeTOPOIKH B OOIIEH CJIOXKHOCTH IIpeacTaBIeHo 59 ma-
uneHToB [14—16, 37]. B kiimHn4eckoi KapTuHe 3a00J1e-
BaHUS Y STHX IMAIIMEHTOB IIPEBaIMPOBAJIN XKaJIOOHI Ha TO-
JIOBHBIE OOJTH, SIIICTITUYECKIE TIPUCTYITBI M CUMITTOMBI
OKKJTIO3MOHHON Traponedanuy. KOrHUTUBHBIX U TICH-
XUYECKHUX UBMEHEHUU B 10- 1 MOCIE0NepallMOHHOM Tie-
pHoOIax B 3THX paboTax HE OTMEYAIOT, OMHAKO TaKXKe HET
MaHHBIX, OB JI MPOBEICH Y STUX MMALIMEHTOB OCMOT]
HelporcuxojoroM. B padborax mo nsydeHmio nudy3HbIX
[JINOM OCTPOBKA HepenKo neMoHCcTpupyiotcss MPT-u3o0-
OpakeHMsI, Ha KOTOPBIX OITYXOJIb PACIIPOCTPAHSICTCS Me-
IVabHO U mopaxaeT obnacts BIIM [13, 17, 18]. B atux
paboTax HEeT OTHSIbHOTO ONMCAaHMs KIMHUYECKOM Kap-
THHBI TIPU PaCIIPOCTPAHEHUN OITYXOJH B CENTaJbHYIO
001acTh M 0671aCTh TTEPEAHETO MPOIBIPSBICHHOTO BeIlle-
CTBa, OJHAKO B OOIIEM OIMMCAHWU CUMIITOMATUKM KakK
B JI0-, TaK W B TIOCJICOTICPAIIMOHHOM TIepHOIe HEeT JaH-
HBIX O KaKUX-JIU0O TpyOBIX KOTHUTHUBHBIX U IICUXWYEC-
CcKUX HapyiieHnsIX. OTCyTCTBHE TaKMX HAPYIICHUI MOXET
OBITH CBSI3aHO C TEM, YTO OITYXOJIH, PACTIPOCTPAHSIONINEC-
cs1 Ha obsacth BIIM, He pacmipocTpaHSIOTCS Ha MOMI-
KOPKOBBIC SIIpa U siApa Ceporo BellecTBa (Ipuiiexaliee
SIpo u 0e3BIMSIHHYIO cyOcTaHno). Kak n3BecTHO, IIpH
I GY3HBIX TIIMOMaX OIMYXO0JeBbIe KJIETKU ITPEUMYIIECT-
BEHHO PaCIIPOCTPAHSIOTCS BIOJh MUSTNHOBEIX BOJIOKOH
B TpaKTax 0eJIOro BellecTBa. B TakoM cirydae oIyxoJjieBoe
IMopakeHNEe BEHTPAJIbHOTO aMHUTIANOGYTaIbHOTO IIyTH
BIIM xomneHcupyeTcs HaIUYUEM J0PCaJIbHOTO aMU-
rIaa0dyraabHOTO IyTH TEPMUHAIBHOM TOIOCKH. OTCYT-
CTBHE CUMIITOMATUKH B MOCICONECPALITMOHHOM IIEPUOIE
O0BSICHSIETCS TeM, UTO yAaJleHUe OITyXOJIM 3TOM 00J1a-
CTH IIPYM PacIpOCTPAaHECHUH M3 OCTPOBKOBOI J0JIM, KaK
IIPaBUJIO, HE BBHIITOJHSIETCS B CBSI3U C KpalfHE BHICOKMM
PHCKOM ITOBPEXIeHUS JIEHTUKYIOCTPUAPHBIX apTe-
puUi.

MHecTryecKre HapyIIeHUs OITACHIBAIOT ITPY TTOBPEK-
nenuun bITM BciencTBue pa3pbiBa aHEBPU3MBI MepeIHEN
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COeIMHUTENLHOM apTepuu [38], TTepemHell MO3roBOI ap-
Tepuu U yHOaJeHUSI apeTPUOBEHO3HON MaabhopMalliu
n3 obnact BIIM [39]. I1pu pa3psiBe aHEBpU3MBI TTepeI-
HEll MO3TOBOM WM MEPEAHEN COCIMHUTEIbHON apTeprun
HapylleHUs MOBEAEHUS XapaKTeprU30BATUCH BbIPaKEHHBIM
aMHECTUYECKUM CUHAPOMOM, U3MEHEHUSIMU JIUUYHOCTH,
HapyIICHUSIMUA BOCTIPUSITHS IEUCTBUTEIIBHOCTH U KOH(Da-
oynsaumusimu. [lpu onuvcaHuu ciydasi yaajieHUs apTepuo-
BeHO3HO# Manbpopmanuu BIIM cneBa B noornepaoH-
HOM TepUOJIE MPU HEUPOTICUXOJIOTUYECKOM TECTUPOBAHUM
SIBHBIX HAPYLLIEHU BbISIBIIEHO He ObL10. Bo Bpemst ynaneHust
apTepHOBEHO3HOI MaTb(hOpMaIliK OB BU3YATU3UPOBA-
HBI CBOIIBI, KOTOPBIE OCTAJIMCh MHTAKTHBIMH, IIephOpPaHT-
Hble apTepuu ObLIM coxpaHeHbl. [1pu nmociaeonepalnoH-
HOM MCCJIENOBAHUM OTMEYEHbI MOBPEXACHUSI B 00J1aCTU

Cmpykmypul 6a3a1bH020 nepedHe20 Mo32a ¢ ONUCAHUEM UX QYHKYUL

Structures of the basal forebrain with description of their functions

CrpykTypa Omucanue

Yactb CTpUapHOTO KOMILJICKCA, paCIIOJIOXKEHHAasA

0e3bIMSIHHOI CYOCTaHIIUM U CeNTalIbHBIX siaep. B HeBpoio-
TMYECKOM CTaTyce Yy MalyeHTa SIBHOTO HEBPOJIOTMYECKOTO
neduinTa BeISIBJICHO He 06110, OTHAKO TP HEMPOIICHXO-
JIOTMYECKOM TECTUPOBAHUM 4epe3 1 Hem mocie onepauuu
3a(MKCUPOBAHBI BEIPAsKEHHBIC HAPYIIICHUS CIIyXOPEUEBOM
U 3puteabHoi nmamMsaTu. ITpu ocMoTpe yepe3 7 Hen mocie
orepaluu y MaluyeHTa HapyleHus MaMsITH YaCTUYHO per-
peccupoBaii, OIHAKO POJCTBEHHUKM NalleHTa OTMEYaIn
MOSIBJIEHVE SMOLIMOHAIBHOM JTAOMILHOCTH, JIETKOM 210~
pun 1 0e3pa3InumsI K CBoeMy cocTosTHUI0. CTOUT OTMe-
TUTb, YTO KJIMHUYECKAs CUMIITOMATHKA MPU OIMyX0JIEBOM
MOpaXeHUU MOXET ObITbh HECOMOCTaBUMA C KJIMHUYECKU-
MM TIPOSIBJIEHUSIMY [PU XUPYPTUU apTEPUOBEHO3HbBIX MaJlb-
dopMarmit ¥ Ipu pa3pbiBe aHEBPU3MBI ¢ MOPaKECHUEM
BIIM B CBSI3U C BOBMOXHBIMU COCYAUCTBIMU HApyLIEHW-

DyHKupsA

YacTb ME30JIMMOMYECKOTO ITyTH, yIaCTBY-
OLIETO B CUCTEME BO3HATPaXICHMUIA,
(opMHUpoOBaHUM YYBCTBA yIOBOJIBCTBUS,

[Mpunexaree ssapo
Nucleus accumbens

be3biMsiHHAs cyOCTaHIIMS
Substantia innominata

OOGOHATETbHBIE TTOJTOCKHT
Olfactory stria

ITyuok bpoka
Broca’s bundle

BenTpanbHble aMUraano-
TUMOTAJIAMUYECKIE
BOJIOKHa

Ventral
amygdalohypothalamic
pathway

JlenTuKynsipHas meTis
Lenticular fasciculus
(ansa lenticularis)

DKcTpakaricyiasipHast
TaJaMHUYeCcKask HOXKa
Extracapsular thalamic
peduncle

MO/ MepeAHUM OeIpOM BHYTPEHHEU KarcyJIbl U COeIr-
HSIOIIAs TOJIOBKY XBOCTATOIO SApa U CKOPJIYITY
Part of the striatum located in front of the anterior limb of the
internal capsule and connecting the head of the caudate nucleus
with the putamen

BeHTtpanbHasg 4yacTh 6JIEAHOTO 1l1apa — COOTBETCTBYET
OCTPOBKAM CEPOTO BEIIECTBA, KOTOPLIE JiexKaT Hajl BEH-
TpaJibHBIM aMUTAa0(hyraabHbIM TyTeM. OMHUM U3 €r0o

KOMIIOHEHTOB SIBJISIETCS 0a3ajabHOe s1apo MeiiHepTa

Ventral part of the globus pallidus, corresponds to the islands

of grey matter lying above the ventral amygdalofugal pathway.
The nucleus basalis of Meynert is one of its parts

OTX0IAT OT 00OHSTEILHOIO OYyropKa, MeIUaabHO UIYT
K KPIOYKY M JIaTePaTTbHO K ITOPOTY OCTPOBKA
Split from the olfactory tubercle, medially travel to the uncinate
fasciculus and laterally to the limen insulae

CoenuHsIeT napaTrepMUHAIbHYIO U3BUJIUHY C MUHIAIM -
HOW U C KPIOYKOM BACOYHOU TOJIN
Connects the subcallosal gyrus with the amygdala and the
uncinate fasciculus

CoenuHSIOT T0PCOMEINATbHYIO YaCTh aMUTIAJIbI
C MMPEONTUYECKO-TUTTOTATAMUIECKON 30HOI
Connects the dorsomedial part of the amygdala with the
hypothalamic preoptic area

CoenuHsieT OJISTHBIN IIap ¢ TaJlaMycoM, cyOTajaMuyde-
CKUMU ¥ Me33HIIe(DaTbHBIMU SIAPAMU
Connects the globus pallidus with the thalamus, subthalamic
and mesencephalic nuclei

[Ty4ok Gesoro BelecTBa, COETUHSIONINN MeTUATbHbIC
OTJIEJIBl TAJIAMYCA C AMUTIAJION U MEepeIHEN BUCOUHOM
KOpOu
A bundle of white matter connecting the medial thalamus with
the amygdala and anterior temporal cortex

cMEXxa, 3aBUCUMOCTH, arpeCCrum, CTpaxa

¥ 3¢ deKra mianedo

Part of the mesolimbic pathway taking part
in the reward system, pleasure formation,
laughter, addiction, aggression, fear,

and placebo effect

OMoIMH, TaMATh, 00y4eHHE
Emotions, memory, learning

OG6oHsAHUE
Olfaction

DMoruun, ooydeHne
Emotions, learning

ITuieBoe noBeneHue
Eating behavior

YacTp aKcTpanmupaMUIHON CUCTEMBI
Part of the extrapyramidal system

[MamaTe, asmoum
Memory, emotions



SIMH ¥ TIEPECTPOSHMEM KPOBOOOPAIIIEHMS B TIPUJICTAIOIINX
obnacTsx.

006001Iast TpoaHaTU3UPOBAHHBIM MaTepHUall, MOKXHO
CKa3aTh, YTO, HECMOTPSI Ha HackleHHOCcTh BITM 1mpoBo-
ISIITAMM ITYTSIMA 1 SIIPaM#, Y9aCTBYIOITMM B KOTHUTHB-
HBIX TIPOILIECCaX U CBSI3BIBAIOIINMU IPYTUE 3HAUUMBIE 00-
JIACTHU TOJIOBHOTO MO3Ta, 3HAYMMBIN BKJIAM B KIIMHITIECKYIO
CUMIITOMATUKyY co cTOopoHbl BIIM He Tak O4yeBMAEH.
I1pu n3zonupoBanHbix nopaxeHusx bIIM, kak npaBuJio,
MIPEeBATMPYIOT HAPYIICHUS ITAMSTH, KOTOPBIE CMEIIINBa-
I0TCS ¢ KIIMHUYECKUMH TIPOSIBJICHUSIMU TTOPAKEHUST APY-
TMX OTAEJIOB JIMMOUUYECKOI CUCTEMbI TTPY PACITPOCTPAHEH-
HBIX OITyXOJISIX 3TOM JIoKamm3anuu. OMTHAKO B UMEIOIIMXCST
B HACTOsI1IEE BPEMSI MCCIIENOBAHUSIX HE TIPUBOASTCS NaH-
HBIE O TIPOBEICHUM TECTOB IO OIICHKE IPYTUX (MYHKIINIA
crpykTyp BIIM (cM. Tabauiny), TaKUX KaK OOOHSTHUE, TTH-
IIeBOE TMOBeACHNE, MOTUBAIINS, (DOPMUPOBAHNE UyBCTBA

Russian Journal of Neurosurgery

YVIOBOJIBCTBUSI, CMEXa, 3aBUCUMOCTH, arpeCCUM, CTpaxa
u 3¢ dekrTa riaiedo.
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Ha yyactue cTpykTyp BIIM B moBegeHYECKUX, SMOLIUO-
HaJIBHBIX ¥ BBICIIINX KOTHUTUBHBIX (DYHKIIMSIX, TIOPAXKCHUST
B obsactu BITM mipu ommyxoneBom 3a00JieBaHUM WU TIPSI-
MOM ITOBPEXICHNH HE BCETIA IPOSIBIISIOTCS KITMHIUYECKU.
Mg 6onbiero monnMmanus gynkunii BITM m knmnHnyge-
CKUX TIPOSIBJIEHUM Tpu 00beMHOM oOpa3oBaHuu BIIM,
a TaKKe peakIInM Ha XUPYPIUIeCcKOoe BMEIIaTeIbCTBO He-
00XOIMMBI TaJTbHEHIIINE UCCIeIOBaHMUS C MCIIOIb30BaHU-
€M JaHHBIX I0- W TOCJIEONePAIIMOHHBIX OCMOTPOB HEl-
POTICHXOJIOTOM, a TAKXKE C COIMOCTABJICHEM MOJTyYeHHOM
uH@opmaluu ¢ taHHbIMU MPT.
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MpepcTaBneHHan NeKUWA NOCBALLEHA aHAaNU3y MOP(OreHeTUYECKNX XapaKTePUCTUK MMUANbHbLIX OMyX0aend Y B3POC/bIX
B pamkax knaccucukaumuin BcemupHoit opraHusaumm 3gpaBooxpaHenns (B03) 2007, 2016, 2021 rr., U3MEHEHUAM Knac-
cudUKaLuii M onpefeneHunIo Ux 3HaYeHUs ANA KNMHUYECKOW NPaKTUKU. AKTYaNbHOCTb TEMbl 0OYCNIOBIEHA TEM, YTO HaU-
Gonee TpyaHble ANS NOHUMAHUA HEMPOXMPYPraMn U3MEHEHUs NpU CpaBHeHUN knaccudukauuit BO3 2007, 2016 u 2021 rr.
MPONCXOANNN B Pa3fenax, NoCBAWEHHBIX IMUanbHbIM ONYXONAM U ONYXONAM AETCKOro BO3pacra.

ABTOpbI aKLLEHTUPYIOT BHUMAHWE Ha YCUNEHWUM NPUKNAAHOTO 3HAYeHMA reHeTMYeCKo cocTaBnAlolel B xapakTepucTuke
onyxonu. Knaccuduraums BO3 2007 r. Gbina nocnefHei 4ucto Mopdonormyeckoit knaccuduralmein onyxonei LeHTpans-
HOW HEPBHOW CUCTEMbl — B Heil He MUCMOAb30BANNCL FeHeTUYECKNEe NPUHLWMBI pa3feneHns onyxonei Ha OTAeNbHble
rpynnbl. B TeyeHne nocnepyiowmx nNeT WwWen akTUBHbIA NPOLLECC HAKOMNEHWA 3HAHUIN O KNMHWYECKON 3HAYUMOCTH pasnny-
HbIX MyTaLMii B NPOrHO3MPOBAHUM TEYEHNUSA MUANbHBIX ONYXONei U BbIGOPE ONTUMANbHOI TaKTUKM IeYeHUs HA OCHOBAHUM
reHeTUYEeCKO XapaKTepucTuku obpasosaHus. B pepakumuu 2016 r. BnepBble ObiiM 00beguHEHbI MOpGhONOrnieckne
U reHeTUYeCcKMe XapaKTepPUCTUKM onyXonei, YTo Obino, 6e3ycnoBHO, HEOOXOAMMbIM WaroM. KoMnneKCHbI MHTErpaTUBHbIN
aHanu3 reHoMa rMoM NoKasan, YTo reHeTUYeckue XapakTepUCTUKU MMeloT Gonee BbiCOKyto B cpaBHeHun ¢ WHO Grade
MPOrHOCTUYECKYI0 3HaYMMoCTb. B knaccudmkauum 2021 r. M3MeHAIOTCA Ha3BaHMA onyxonei, npeanoxexHole B 2016 .,
M YCUNMBAETCA NPUKNALHOE 3HAYeHMe TeHeTUYECKOI CoCTaBnAlowWe B xapakTepuctuke onyxonu. OfHako 3To MoxeT
elle 60osblue 3aTPYAHNTL MHTEPNPETALMIO TUCTONOMMYECKOr0 AMarHo3a NpakTUKYIOLWMUMI BpayaMu-Heipoxupypramu.
BHeppeHne B KTMHMYECKYIO NPAKTUKY KnaccudukaumoHHoii cuctemsl BO3 2021 r. npeanonaraeT paclimpeHune cnexktpa
MEeTOLMK reHEeTUYECKOM AUarHocTuku. Heilpoxupypruyeckoe coobuiecTBo JOMKHO GbITh TOTOBO K paclundposke mopdo-
reHeTUYECKUX 3aKN0YEHUIT U COBMECTHOMY C OHKOIOraMu ONpeAeNeHunIo NeYebHO TaKTUKKU Ha OCHOBAHUM FeHETUYECKUX
XapaKTepucTuK onyxonu.

KnioueBble CNoBa: rmuanbHble 0nyxonu, MOpGoreHeTMYeckas xapaKTepucTuka onyxonei, knaccubukauus onyxonei
LEeHTPanbHOM HEPBHOM CUCTEMBI, ACTPOLUTOMA, OIUTOACTPOLLUTOMA, OUFOAEHAPOMIMOMA, mrobnactoma
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Nei y B3pocabix B knaccudukaumax B03 2007, 2016, 2021 rr. M3meHeHusa knaccuduKaunii  nx 3HayeHne ans KnHude-
CKOW npakTuku. Heilpoxupyprus 2023;25(3):135-48. DOI: 10.17650/1683-3295-2023-25-3-135-148
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The presented lecture is dedicated to analysis of morphogenetic characteristics of glial tumors in adults in the framework
of the World Health Organization (WHO) classifications of 2007, 2016, 2021, changes in the classifications and their
significance for clinical practice. This topic is important because the most difficult changes for neurosurgeons to un-
derstand in comparison of the WHO classifications of 2007, 2016 and 2021 involved sections on glial tumors and children’s
tumors.

The authors focus on increasing practical significance of genetic component in tumor characterization. The classifica-
tion of 2007 was the last purely morphological classification of central nervous system tumors, it did not include ge-
netic principles of tumor division in different groups. In the following years, knowledge on the significance of various
mutations for prognosis of glial tumor progression and selection of optimal treatment based in genetic characteristics
of the neoplasm has been actively accumulated. In the 2016 edition, morphological and genetic tumor characteristics
were consolidated for the first time which was unquestionably a necessary step. Complex integrative analysis of glioma
genomes has shown that genetic characteristics have higher prognostic value compared to the WHO Grade. In the
classification of 2021, names of the tumors proposed in 2016 were changed, and practical significance of the genetic
component in tumor characterization was increased. However, this can further complicate interpretation of histological
diagnosis by practicing neurosurgeons.

Implementation of the 2021 WHO classification in clinical practice assumes expansion of the spectrum of genetic di-
agnostic methods. The neurosurgical community should be ready to interpret morphogenetic results and select treatment
tactics in tandem with oncologists based on genetic characteristics of the tumor.

Keywords: glial tumors, morphogenetic characteristics of tumors, classification of tumors of the central nervous system,
astrocytoma, oligoastrocytoma, oligodendroglioma, glioblastoma
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BBEJIEHUWE

B 2022 1. Hayaa0Ch IMMPOKOE MCITOJIb30BaHME HOBO
BepPCHM MEXIYHapOIHOTO CTaHOapTa KiacCUpUKAIINU
Bcemmpnoii opranmzanuu 3apaBooxpaHernus (BO3) omy-
XoJiel 1eHTpaiibHoit HepBHOI cucteMbl (LIHC) [1]. IIpe-
IbIAYIIWE BepCcUU Kiaccudukauuii ObUIv Onmy0IMKOBaHbI
B 1979, 1993, 2000, 2007 1 2016 rr. [2—4]. HaunHasi ¢ pe-
makmmy 2007 T. rpymiry MOpgOJIOTOB, CO3MAIOIINX HOBBIM
BapuaHT Kilaccudukamuu, Bo3raasister David N. Louis,
MIpeICTaBISIOmNiA [apBapACKyI0 MEIUIIMHCKYIO IIKOJTY
B boctone. OH sIBiIsIeTCSI aKTUBHBIM CTOPOHHUKOM BHE-
IPeHUST B KIMHUYECKYIO MPAKTUKY TeHETUYECKUX OCHOB
knaccudukauuu ormyxoneit [IHC.

Hawnbonee TpymHbIe 1J11 TOHUMAaHUST HEHPOXUPYpraMu
M3MEHEHUS P cpaBHeEHNM Kiaccudukamnumii 2007, 2016
n 2021 IT. IPpOUCXOOUIN U TIPOJOJIKAIOT TIPOUCXOANUTD
B pazenax, MOCBSIIEHHBIX IIMATbHBIM OITyXOJISIM M OITy-
XOJIsIM JeTcKoro Bo3pacta. Kimaccudukanus 2016 r. siBisi-
JIach CBO€OOPAa3HBIM KOMITPOMHUCCOM MeXKITy MOP(OIOTH -
YECKUMU ¥ TCHETUIECKUMU XapaKTePUCTUKAMU OITyXOJIei.
[MosiBIeHMe TEeHETUYECKMX XapaKTEePUCTUK OITyXoJieit
B HEli He OBLIO TIEPBBIM 00OpaIlleHNEM aBTOPOB KJIacCH (M-
KaLuii K reHeTnKe HoBooOpa3oBanuit [ITHC. B pemakimsx

2000 1 2007 TT. B TEKCTOBOM YaCTH YK€ OIMMCHIBAINCH Te-
HETUIEeCKNEe 0COOCHHOCTH OTIEIbHBIX OIyXOJjeil, HO He-
IOCPENCTBEHHO B KJIACCU(DUKAIIAIO 3TY TaHHBIC HE BEIHO-
cumichd [2, 3]. TToaToMy reHeTUYECKHUE XapaKTepUCTUKHI
HOBOOOpa30BaHMWI OBLIM M3BECTHHI JIMIIH Y3KOMY KPYTY
HeitpoMopdos1oroB. CMBIC TTOSIBJICHHST TOTIOJTHUTESTEHBIX
TeHETUICCKUX XapaKTEePUCTUK HETTOCPEICTBEHHO B CAMOM
KinaccupukanmoHHoi Tadumie 2016 . ObUT HEMMOHATEH
71T aOCOJTIOTHOTO OOJIBIITMHCTBA HEHPOXUPYPTOB ¥ OHKO-
JIOTOB, 3aHSTHIX JICUCHUEM OITyXOJIei TOJIOBHOTO MO3ra.
[eHeTueckass MapKrpPOBKa OITyXOJICH 3aTpyIHUIA TTOHU-
MaHWe KIMHUIINCTAMU HOBBIX Ha3BaHUI 1 TTOTpeboBajia
JIOTTOTHUTEIBHBIX ITyOIMKAIIAA B PYCCKOSI3BIIHBIX SKYpPHA-
JIaX HeMPOXUPYPTUIECKOTO M OHKOJIOTMIECKOTO TTpodu-
JIei, 00JIerJaommnX 3HAKOMCTBO ¢ HOBBIMU TTPUHIIUIIAMH
OLICHKY TPaTUIIMOHHON MOPGhOIOTUN U MOJEKYISIPHOTO
cTpoeHus oryxoJiei [5, 6]. Jlo HacTosIero BpeMeH! BOC-
npusTre Kinaccubukauuu 2016 I aBIsieTCS TPYAHOM 3a-
madeit miIst OOJNIBIIMHCTBA HEMPOXUPYPTOB, OHKOJIOTOB
W pamroTepalieBTOB, a MaTepHrall, M3JIOXEHHBIN B HEil,
HE YCBOCH 3HAYNUTEILHBIM YHCJIOM IIPAKTUYECKUX Bpaded.

B knaccudukanuu 2021 . U3MEHSIOTCS Ha3BaHUS
omyxoseit, npemioxeHuoie B 2016 ., U ycuauBaeTcs
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MIPUKJIaTHOE 3HAYCHUE TeHETHMICCKON COCTABIISIONICH
B XapaKTEPUCTHUKE OIYXOJIU. DTO eIrle OOIbIIe 3aTPYIHUT
WHTEPIPETALINIO TUCTOIOTMIECKOTO IUarHo3a HeHpoXupyp-
ramMu. B mocienHue rompl MOHSTHE «IJIMAbHAS OITyXOJIb»
B TOJIKOBAaHWUM KJIMHUIIMCTOB CY3MI0Ch. OHO 3aKpEIMIOCh
3a TMHOY3HO PACTYIIUMU OITyXOJISIMU aCTPOIIUTAPHOTO
1 OJINTONCHAPOTTNAIIBHOTO PsIa M Ha TIpaKTUKe He pac-
CMaTpUBaeTCs MPUMEHUTEIHHO K OCTAJTEHBIM HEHPOSITH -
TeINATbHBIM OTyXoJIsiM. Heo0xoamMo ydecTb, 4TO BHEI-
peHMe HOBOTO MOpPsIIKa OKa3aHUS MEAUIIMHCKOM ITOMOIITN
B3pOCJIOMY HACeJICHUIO ¢ OHKOJIOTUYECKIMUM 3a00JIeBa-
HussMu ¢ 2022 1. ToTpedyeT TECHOTO B3aMMOJIEHCTBUS
MEXIy HeiipoXupypraMu, OHKOJIOTAMU, CITCIINATN3UPYIO-
muMrcs Ha aederun onyxodeit LIHC (aeiipooHkomoramm),
paguoTepaneBTaMu M HelipomopdosoraMu. OCHOBHEIC
IIpo0JIeMBI B IIPAKTHUKE HEIPOOHKOIOTHH IIPUMEHUTEIBHO
K riepBUYHBIM orryxoisiM LTHC y B3pocibix OyayT BO3HM-
KaTb TPU OOCYKICHUM JICUCOHOM TAaKTUKKA MMEHHO IIpU
MHQPUIBTPATUBHBIX OIYXOJISIX aCTPOLIMTAPHOTO U OJIUTO-
IEHIPOTIMAIBHOTO psima. OTpeneeHe TAKTUKHY JICICHUST
INIMAIBHBIX OITyXOJIe B paMKaX MHOTONPOMIIBHEIX OH-
KOJIOTUYECKHX COBETOB IOTPEOYyeT eAMHOTO MOHUMAHMS
MIPUHIIUIIOB HeMPOMOpPGOIOTUH, IPEUTOKEHHBIX B KJIac-
cupuxkanym 2021 1.

JaHHas 1eKOus HanMcaHa IS Bpade-HeHpoOXu-
pyproB. Ilo MHeHHMIO aBTOPOB, OHA ITO3BOJIUT OLIEHUTH
IUHAMHUKY MOP(OIOTHYeCKUX MpeAcTaBIeHU 0 mud-
¢y3HO pacTyIINX OITyXOJISIX aCTPOLIMTAPHOTO psima, OJIH-
TONEeHAPOTINAIBHBIX U CMEITAHHBIX OITYXOJISIX B paMKax
knaccudukaunii BO3 Ha mpoTsokeHUH TToclieHux 15 et
(B pepaxkuusix 2007, 2016, 2021 rr.). [Tono6HOe U310XKe-
HUe MaTepHaja JIOJLKHO OOJIETYNTh MMOHUMAaHHUE M3Me-
HEHUI, BKIIIOUCHHBIX B MOCJICTHIOI MOP(OIOTHIECKYIO
KJIaccu(uKamuio.

KpaTtkoe onmcanmne MyTaiiyii, XapaKTepHBIX TSI TJIH-
aJIbHBIX OITyXOJIel, YHOMWHAEMBIX B JICKIINU, JAHO B 1pU-
A02ceHuy B KOHIIE TEKCTa.

ACTPOLIMTAPHBIE,

OJINMTOAEHIPOIJIMAJIbHDBIE

1 CMEIIIAHHDBIE OITYXOJIN

B KJTACCU®UKALTIMU OITYXOJIEN

LHEHTPAJIbHOM HEPBHOM CUCTEMDBI

BO3 2007 T.

Krnaccudukanmst 2007 . 6bUTa TOCIEAHEH YICTO MOP-
domornueckoit knaccudukanueit ormyxoseit [IHC. B Heit
HE MCITOJIb30BAIMCh TeHETUICCKIE TIPUHITUITEI pa3aeie-
HUS OITyXOJIell Ha OTHEJIbHBIC TPYIIEL. TpaguuoHHbBIC
MIPEACTaBICHNSI O TIMAJIBHBIX OITYXOJSIX, M3JI0XKCHHBIC
Ha €€ CTpaHULAX, 1O HACTOSIErO BpEMEHU OCTAIOTCS OC-
HOBOI1 TIPEACTABICHUI O TIMATBHBIX OITyXOJISIX IS MHO-
TUX HEUPOXMPYPTOB, XOTS B COBPEMEHHOM HeiipoMopdo-
JIOTUM yXe TTIOYTH He McIoib3yioTed. Bee omyxomu LTHC
B kimaccudukanmm 2007 1., Kak ¥ B TIpeabIAyIIei peaakiinu
2000 1., 6bUTH TTOAEEHBI Ha 7 TPYIIIT:

* OITYXOJIM M3 HeMPO3MUTEINAIbHOI TKaHU,

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 25 Volume 25

* OITyXOJIM YEPEITHBIX M CIIMHAIBHBIX HEPBOB (KOTO-
pBIe, CTPOTO TOBOPSI, He SIBISTIOTCS omyxoiasimu LTHC,

HO MCTOPHUYECKHM BCETIa paccMaTpPUBAJINCh BMECTE

C HUMMN);

* OIIYXOJI MO3TOBBIX 000JIOUEK;

* TMM(POMBI 1 TEMOITO3THYECKHE OITYXOJIH;
* OIIYXOJIM IIMIITKOBUIHOM KEJIe3HI;

* OIIYXOJIM O0JIACTH TyPEIIKOTO CeilIa;

* METacTaTUICCKUE OITYXOJIH.

[mmanpHBIE HOBOOOPA30BaHUS BXOIWJIM B IIEPBYIO
TPYIITy — OIYXOJIY U3 HeMPO3MUTEINATbHON TKaHW. DTa
TpyIia BKJIIOYaIa pa3HOOOpa3HbIe TUCTOJIOTMIeCKIE (hOPMBI
U COCTOsUTAa M3 9 TIOATPYIIN, M3 KOTOPBIX 3 TIPEACTABISIIN
c0001f acTpoIIMTapHBIE, OIMACHAPOTINATBHBIC M CMEIIIaH-
HBIE OITYXOJIH (TIOATPYIIITBI JAHHBIX OITyXOJICH TT0 KJTaCCH-
¢duxamuu BO3 2007 1. [2] cMm. HITXe).

Hampotus Mopdorornaeckoro Ha3BaHUS OITYXOJIH
cJIemyeT YeThIpeX3HaYHbBIN M@ poBoit Kogx MexayHapom-
HOM Kitaccudukammu 6one3Heit mo onkojaorun (Interna-
tional Classification of Diseases for Oncology, ICD-0)
(3-a pemakmus, 2000 1.). Yepes Kocylo 4epTy yKa3aHBI
mdpsl 1 1 3, KOTOphIe XapaKTepU3yIOT «OMOJIOTHIECKOe
TIOBeICHNE» OITyXOJIM. DTa XapaKTepHUCTHKA TaKKe B3sITa
n3 ICD-0. MapkupoBKka omyxoJi Hupoii «1» o3Havaer,
YTO OHA 3aHUMAECT ITOTPAaHUYHOE TTOJIOXKEHIE MEXKIY 100-
POKAaYEeCTBEHHBIMHM U 3JI0KaYeCTBEHHBIMU HOBOOOpa-
30BaHUSIMU, «3» — 3]I0KAU€CTBEHHOE HOBOOOpPa30BaHME,
TIepBUIHEII OYar,

[pyrma acTpolnTapHBIX OITyXOJIel B KiTacCH(MKAIINT
2007 . 6pUTa MHOTOYMCIEHHON M TosmMopdHoii. OHa

Onyxo./m1 13 HelPOIMUTETHAILHON TKAHI
AcTpouuTapHbie OMyXO0JH
IMunonurapHas acTpolToMa 9421/1
IMunomuKcorgHas acTpourToMa 9425/3
CyOsneHanMapHasi TMFraHTOKJIETOYHAs
acTpoLUTOMA 9384/1
IIneomopdHast KcaHTOaCTpOIIMTOMA 9424/3
HuddysHas actpoiiuroma 9400/3
DubpumIsIpHas acTpoLMTOMAa 9420/3
IemucroluTapHas acTpouuTOMa 9411/3
ITpororiazmMaTuyeckasi acTpolMToMa 9410/3
AHarnactuyeckas acTpoLMTOMa 9401/3
IlnoGnacroma 9440/3
[uranrokneToyHas ravobdiactoma 9441/3
IMinocapkoma 9442/3
Ilnomaros ronoBHOro Mo3sra 9381/3
OJmroneHapOIHAIbHbIE OMYXO0JIN
OnuroaeHaporimoMa 9450/3
AHariactTiueckasl OJMroaeHaporaimoma 9451/3
OumroacTpouuTapHbie OMyXO0Jn
Onuroactpouuroma 9382/3
AHaruactuyeckasi OJMroacTpouuTomMa 9382/3
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BKJIIOYAJIa HOBOOOPA30BaHMSI C «Y3JIOBbIM»' pOCTOM (ITHJIO-
LIMTapHAasI aCTPOILIUTOMA, TIeOMOP(HAsT KCAHTOACTPOLIUTO-
Ma, CyOaIIeHIMMapHasl TUTAHTOKJIETOYHAST aCTPOIIMTOMA)
u nuddy3Ho pactymme (GuOpUIIpHasi, IIpOTOoILIa3Ma-
THYecKasl, TeMUCTOIIUTapHAs, aHATUTACTUICCKAsI ¥ TJINO-
Osacroma). O0beaMHEHNE «y3I0BBIX» U 1P GHY3HO pac-
TYIIUX OITyXOJICH BMECTE JIeJIaJio 3Ty IPYIITY a0COIIOTHO
Pa3HOPOOHOM IIPU ONpeaceHUN TaKTHUKH JICUCHUS
1 IIPOTHO3MPOBAHMU €ro ncxona. C TOUKHU 3peHUs «Ono-
JIOTUYECKOTr0 MOBeAeHUs» (B paMKax XapakKTepUCTUKU
B ICD-0O (3-a pemakuust, 2000 1)) cpeau y3JI0BBIX OITy-
XOJIeH MUJIOLIMTapHAas U CyO3IeHINMapHast TUTaHTOKJIe -
TOYHAsT aCTPOILIMTOMBI PacCMaTPUBAINCh KaK OITyXOJIH,
3aHMMAIOIINe TTOTPAHUYHOE TTOJIOKEHNE MEXIY 100po-
KauyeCTBEHHBIMHU U 3J10Ka4eCTBEHHBIMH HOBOOOpa30Ba-
HUSIMH, TIeoMopdhHas KCAaHTOACTPOIIUTOMAa IIpHU3HaBa-
JIach 3JI0KA4eCTBEHHOI! OITyXoJiblo. Bce MHDMIBTpaTUBHO
pacTyIlIme acTpOLIMTAPHBIC OITYXOJIM, OJUTOIACHIPOTIH-
aJIbHBIC OIYXOJIU U OJINTOACTPOIIMTOMEI OBUTH MTPU3HAHBI
3JI0Ka4eCTBEHHBIMI HOBOOOPAa30BaHMUSIMU HE3aBUCHUMO
OT WX TUCTOJIOTUTIECKOTO THIIA.

Heiipoxupypru He paccmaTpuBain «OMOJIOTUYECKOE
moBeneHue» omyxojieil IIHC, nexmapupyemoe B pamkax
ICD-0, kak 3HaUMMBIii (paKTOp KIMHUYECKOTO MPOTHO3A.
[IporHocTryecku BaxHas1, ONpeAesIIoNIas JJe4eOHyI0 Tak-
THKY, TMaTHOCTHKA CTeTICHU 3JI0KAYeCTBEHHOCTH OITyXOJICH
npoBoAuiiack mo opurnHanbHoOU cucteMe WHO Grade,
KOTOpasi ObLJIa OIMCaHa 1 MCITOIb30BaAIach YXKe B pemak-
mugx kinaccupukanum BO3 1993 u 2000 rr. B atoMm Xke
BHUjie OHa OblIa MpeacTanieHa u B Kiaccudukaun 2007 &
OCHOBOI1 IJ11 OLIEHKH CTEIIeHU 3JI0OKAYeCTBEHHOCTH TJIH-
anmbHBIX omyxonei B pamkax WHO Grade mociyxwnna
cHCTeMa, TIEPBUYHO TIpemIoXeHHas 11T mupy3HO pac-
TYIINX aCTPOLUTAPHBIX IToM. OHa 6a3mpoBaiach Ha T-
CTOJIOTMYECKUX TTPU3HAKAX, BBISIBJISIEMBIX TP MUKPOCKO-
muu omyxonu. Habop nmpusHakoB ObIT cOpMyIUpPOBaH
rpymmnoit Mopgoioros moa pykoBogactsom C. Daumas-
Duport B 1988 1. [7]. OmipenesieHre 3710Ka4eCTBEHHOCTH,
MIpeUIOKEHHOE aBTOpaMM, OCHOBAHO Ha BBISIBJICHUU TH-
IMUYHBIX IJIsI OHKOJIOTMYECKOTO IIpollecca M3MEHEHUI
B BUI€ KJICTOYHOTO U SIIEPHOTO aTUITN3Ma, MOBBIIIICHMS
MHUTOTUYIECKOM aKTUBHOCTH KJIETOK 1 IIpoIdepaliiy 3H-
JIOTEJINS COCYIOB B TKAaHW HOBooOpa3zoBaHus. C 3TuM e-
HOMEHOM TECHO CBSI3aHO TaKxKe 00HApYyKeHHE HEKPO30B,
KOTOPOE CBUAETEILCTBYET O TOM, YTO CKOPOCTH POCTa OITy-
XOJIY BBIIIIE CKOPOCTH POCTA MATOJIOTUIESCKOMN COCYIMCTOM
cetu. [IpuMeHUTETBHO K TIMAIBHBIM OITyXOJISIM TIPY MH-
KPOCKOITUM MOXHO TOBOPUTH HE 00 YBEIMUCHUU YUCTIA
MHTO30B, a 00 X BBISIBIICHIH, TaK KaK B HOPMAaJTbHOM TJIH-
AJTBHOM TKAHN MUTOTHYECKAasI aKTUBHOCTh HU3KasI, 1 00HA-
PYKUTD AEJISIINECS KIIETKN HOPMAaJIbHOM TIMAIbHOM TKaH!
IIPY OCMOTPE THCTOJIOTUIECKOTO TIperrapara 3aTpyIHUTEIb-

Ho. OmpenefieHNe 37T0KAYeCTBEHHOCTH aCTPOILIMTAPHBIX
oM o Kputepusim C. Daumas-Duport 1 coaBT. [7] ocHO-
BaHO Ha BBISIBJICHUH 4 CJICIYIOIINX ITPU3HAKOB!

* HaJM4Ue SIACPHOTO aTUITN3Ma;

* HaJM4IMe MHOXECTBEHHBIX MUTO30B;

* mponudepaus SHIOTEINS;

* HaJM4IMe HEKPO3OB.

C ucnoIb30BaHNEM STHX ITPU3HAKOB ObLIa TIPEIJIOXKe-
Ha KJ1acCU(UKaIIMOHHAs CUCTeMa TMCTOJIOTMIEeCKOTO OTI-
peneseHus 3J10KadecTBeHHOCTH St. Anne—Mayo (rocmu-
Tansg CBgToif AHHBI M KIIMHUKKA M23iio), KoTopast Obljia
chopMyIpoOBaHa C YUYETOM TIPEACTABICHUI O TIpoIecce
OITyX0JIeBOI mporpeccuu Audpdy3HO pacTyIMX aCTPOLIM-
TapHBIX oITyxoJieii. B Heil BelaesIu:

* Grade I (mepBast cTerieHb) — OTCYTCTBHE BBIIIIETIEPE-
YUCIICHHBIX TTPU3HAKOB;

* Grade II (Bropas cremeHb) — Hammume | mpu3HaKa
(simepHbIiA aTUIINU3M);

* Grade III (TpeThst cTerieHb) — HAMTM4KME 2 MPU3HAKOB
(ImepHBIN aTUIIM3M + BBISIBIICHHE MHOXKECTBEHHBIX
MUTO30B);

+ Grade IV (4eTBepTast creneHb) — HAIMYIME 3 WX 4 TIpH-
3HAKOB (SIEPHBIA aTUITM3M + BbISIBJIEHIE MHOXKECTBEH-
HBIX MUTO30B + BBIABIICHUE TTpoJdepartii SHIOTSIIHS
U B cliydae 4 MPU3HAKOB + BBISIBIEHNE HEKPO30B).

B xnaccudukaumu onyxosneit IIHC BO3 otkazanich
ot ucnonb3oBanusg Grade I cuctemsr St. Anne—Mayo s
ormcaHus mud@y3HO pacTyIIIX OITyXOJIel, TaK KaK acTpo-
UTapHBIC TIMOMBI, HE MMEIOIINE JaXKe TIPU3HAKOB SIeP-
HOTO aTUITM3Ma, B KIIMHUYECKOU MPAKTUKE BCTPEIAIOTCS
KpaiiHe penko. Grade I Obu1a 3aKperuieHa st onpeaeieHUS
3JI0KaYECTBEHHOCTH 3a y3JIOBBIMU (DOpMaMU aCTPOIIM-
TOM — MUJIOIUTAPHON M CyO3IIeHINMAapHOM TUTAHTOKJIEe-
ToyHOU. HemocpeacTBeHHO 3a INTMAIBHBIMUA OITyXOJISIMU
owu 3akperuieHbl Grade I1, 111, IV ¢ coxpaHeHneM 3a HU-
MU MOPGOJIOTUISCKON KapTUHBI, OITMCAHHOW B CUCTEME
St. Anne—Mayo. B pe3yibrate cTerneHb 3710KaueCTBEHHOCTA
aCTPOIMTAPHBIX, OJUTOACHAPOTINATBHBIX M CMEIIIAaHHBIX
onyxoJjeit mo kiaccudukannm WHO Grade nmpuobpena
W3BECTHBIN OOJIBITMHCTBY HEMPOXMPYPTOB BUL (TA0I. 1).

HoBoo6pa3zoBanusg Grade Il paccMaTpuBannch Kak
TJTMOMBI HU3KOM CTeTieH! 3moKadecTBeHHocTH, Grade 111, IV —
KaK 00pa30BaHMS BEICOKOM CTETIEHN 3JI0KAYeCTBEHHOCTH.
ITpu 3TOM TTOIPa3yMEBaIOCh, YTO TIIMOMBI Pa3HBIX CTEIIe-
Hell 3JI0Ka4eCTBeHHOCTY HeJTb3sI pacCMaTpUBaTh KakK abco-
JIIOTHO CaMOCTOSITEIbHBIC TUCKPETHBIC TUITHI HOBOOOpa-
30BaHMI, TaK KaK B paMKax pa3BUTHS OHKOJOTUIECKOTO
TpoIiecca OHM HAXOMSTCS B COCTOSSHUU OITYXOJICBOI IIPO-
TPECCUU U C pa3HOM CKOPOCTHIO TPaHC(HOPMUPYIOTCS U3
cocrostHus Grade II B coctostaue Grade 111 u IV. Cko-
POCTBH OITyXOJICBOM ITPOTPECCUM B 3HAYNTEILHOM CTEIICHI
OIIpeaeIsieT IPOAOJLKUTETBHOCTD SKM3HM MaIllMeHTA.

'TIoHsITHE «y3JI0BOM POCT» 10 OTHOIIEHUIO K OITYXOJISIM, MCXOISIIMM U3 [JIMaJIbHOM TKAHM, HOCHT, 110 HAIlleMy MHEHMUIO, YCJIOBHBIN XapakTep, Io-

3TOMY BbIACJICHO KaBbIYKaMHU.



Tabmua 1. Cmenens 310xauecmeennocmu eauom no cucmeme WHO Grade
6 kaaccugpuxayuu 2007 e. [2]

Table 1. Glioma malignancy grading per the WHO classification of 2007 [ 2]

Omyxom I I I IV

AcTponuTapHbie

Cy0OsneHauMapHasi TMTaHTOKJIETOYHAs
acTpolMToMa *
Subependymal giant cell astrocytoma

IMunouuTapHas acTpoluToMa
Pilocytic astrocytoma

HI/IJ'IOMI/IKCOI/I,ZLHaH aCTpolMToMa
Pelomyxoid astrocytoma

HuddysHas actpoliuToma
Diffuse astrocytoma

IIneomopdHas KcaHTOacTpOLIMTOMA
leomorphic xanthoastrocytoma

Amnannactuyeckast acTpolMTOMa
Anaplastic astrocytoma

[muo6macToma
Glioblastoma

[uranrokneTouHas riobdaacroMa
Giant cell glioblastoma

[mocapkoma
Gliosarcoma

OJII/II‘O,IIEH,IIPOI‘JIHZUIBHHE

OnuroaeHaporimoma
Oligodendroglioma

AHaruiacTaueckast OJIMTOACHAPOIInoMa
Anaplastic oligodendroglioma

OumroacTponuTapHbIe

OJIHFO&CTpOL[I/ITOMa
Oligoastrocytoma

AHarutacTudeckas o uroactTpouuToMa
Anaplastic oligoastrocytoma

K coxaneHuto, aHaaM3 MPaKTUIECKOM pabOTHI Heii-
POXUPYPTOB, paINOTEPATICBTOB U OHKOJIOTOB ITOKA3hIBACT,
YTO IIPUBBIYHOE pa3e/IecHNe Ha «TJIMOMBI BBICOKOM CTeTie-
HU 3710Ka4eCTBEHHOCTU» 1 «IJIMOMbI HU3KOM CTETIEHU 3710~
Ka4eCTBEHHOCTM» YaCTO MPETISITCTBYET IPaBUJIBHOMY TI0-
HUMaHWIO OMOJIOTUYECKON MPUPOIBI M KOPPEKTHOMY
SIUACMUOJIOTHIESCKOMY YIETY 3THUX OITyxoJjieit. [lo HacTo-
SITIIETO BPEMEHH «IJIMOMBI HU3KOU CTEIIEHH 3]I0KAYeCTBEH-
HOCTH» B psiie CTy9aeB pacCMaTPUBAIOTCS TTPAKTUKYIOIITAMI
BpayaMU KaK «I100pOKaYeCTBEHHBIC TIMOMBI» M PETUCTPH-
PYIOTCSI KaK TOOPOKAYeCTBEHHBIC OIYXOJIHM, YTO TOJIHO-
CThIO mpoTuBOpeduT Kiaccudpukanuu ICD-0O ¢ ygetom
KOJIa «OMOJIOTMIeCcKOro moBeAacHus» (behavior), KOTOPHIiA
BO BceX ¢ y3HBIX IIMoMax 0003HaYeH MUPpoit «3» —
3JI0KAYECTBEHHBIE OITYXOJIH.
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HaunHasg ¢ MoMeHTa myOIMKamuy KilacCuDUKAIINN
2007 . B TeyeHre nocaenytomux 10 jgeT mena akTUBHBIN
TIpoliecC HAaKOTUICHUS 3HAHWH O KIMHUYECKOM 3HAYNMO-
CTH pa3JIMYHBIX MyTallMii B MIPOTHO3MPOBAHUH TCUCHUS
TJIMAIBHBIX OIMYXOJIei W BBIOOPE ONTUMAJIBHON TaKTHUKU
JICYeHNST Ha OCHOBAHUHU TeHETUYECKOM XapaKTePUCTUKH
0o0pa3oBaHUsl.

Hawn6Gosee BaxkHBIM 3BEHOM B M3YUYCHUH KaHIIEPOTE-
He3a IMAIBHBIX OITyXOJIei IBIJIOCH OOHAPYKEHHUE U TTOMI-
pobOHoe ormicanmne mytauwnit renoB IDHI v IDH2 (IDH1
obHapyxuBaeTcsa B 12—13 pa3 gare, yem /DH2, BMecTe
OHM HE BCTPEUArOTCs), KOTOPHIE AENalOT KJIEeTKHA OoJjiee
BOCITPUUMYVBBIMU K TeHETUIECKIM TIePeCTPOMKAM BCIICI-
CTBUE OKCUAATUBHOTrO cTpecca. Myrauus /DH BcTpeuyaeT-
¢S B KJIETKax abCOJIOTHOTO OOJIBITMHCTBA TJIMAIbHBIX
onyxoJeii Grade 11, 111 (70—85 %), a B «y3710BbIX» (hopmax
aCTPOILIMTAPHBIX OITYXOJICH TTPaKTUIECKH He OOHAPYKIBa-
ercs [8, 9].

H. Yan u coabr. (2009) [8], T. Watanabe 1 coabr. (2009)
[10] Ha ocHOBaHMM reHETUIECKIX N3MEHEHUI TJTHATBHBIX
omryxojieit Grade 11 mpemToXmiIn KOHIEIINIO TIIoMare-
He3a, CorjlacHO KoTopoii mytauust /DH nmeeT onpenensi-
foliee 3HadeHWEe. B COOTBETCTBMM ¢ 3TOI KOHIICIIIMEH
Mytanus reHa /DH sBnsiercss paHHUM TeHETUYECKAM CO-
OBITHEM M BO3HUKACT €Ille B KIJIETKE-TIPEAIIICCTBEHHUIIE
[JIMAIPHOM TKaHU. MyTamusl co3maeT YCJIoBUS Wi dop-
MMPOBAHUS U3 3TOM KJIIETKA MH(OWIBTPATUBHOM OITYXOJIH,
KoTopas oynet mpoxoauth passutiie ot Grade Il k 6onee
3JI0Ka4eCTBEHHBIM (DOpMaM 1 COXPaHSITh 3Ty MyTaILIMIO Ha
MIPOTSDKEHUU BCell cBOeil 3Bomonuu. MyTHUpoBaHHas
KJIETKa MOXET OBbITh IIPEIIICCTBEHHUIICH KaK acTpOIIATap-
HOM, TaK M OJMTOACHIPOTINAIbLHON omyxonu. [Tociaemy-
I0llIMe MyTallM¥ BO3HUMKAIOT yxXe mocie [IDH-Mmyrauuun
M co3maloT Oosiee YeTKHiT MOP(POTOTUISCKUN TTOPTPET
omnyxoiau. Myrtamum TP53 u ATRX TUIIAYHEI 1711 (POpMU-
poBaHus TU(MOY3HON aCTPOLIMTOMBI (BO3MOXHO Haxke
CO3IAIO0T YCIIOBUS IIJIST aCTPOLIMTApHOI T depeHIIMPOBKU
KJIETOK), a B OJIMTOACHAPOIIMOMAaX BCTPEUAIOTCS PEIKO.
Komenemms 1p19q tTunmyHa mis popMUpOBaHUS OJUTO-
JIEHIPOTIMOMBI (CO3IaeT YCIOBHS ST OJTUTOACHIPOTIIN -
aTbHOM MU PepeHIIMPOBKY KJIETOK), a B aCTPOLIMTOMAX
MMPaKTUYECKU He BCcTpedaeTcs. TakuM o0pa3om, st nud-
¢y3Hoi acTpouuTapHoil rmuoMbl Grade Il TunmmaHbBI
myTtaunu IDH B couetanuu ¢ TP53 wim ATRX, a nist onu-
roIeHAPOIIMOMbI — MyTaluu /DH B coueTaHUU C KoJelie-
mwmeit 1p19q. 11 0oMMroacTpoMTOMBI BO3MOXKHO COUCTAHME
myTtauuu IDH ¢ MmyTauusiMy, TUTAYHBIMU JJI1 aCTPOLIM-
TapHOU W OJIMTOACHAPOTINAIBHON mrddepeHIIMPOBKU
TKaHU (puc. 1).

B xonme uzyuenust pacnpocrpaHeHHOCTH mytauuu [DH
cpeay TIIMO0JIACTOM OBUIO BBISIBJIEHO, YTO B 3THUX OITYXOJISIX
oHa BcTpevaeTcs ¢ yactoToit <10 % — B cpeaHeM B 8 pa3
pexxe, yeM cpenu oM Grade II, III. TnmmobnacTomul,
He nMmeroire mytauuu /DH, neMOHCTpUPYIOT TeHETUYECKIE
U3MEHEHUSI, OTJNYHbIe OT /DH-MyTUpPOBAaHHBIX OIMYXOJEii.
DTO MO3BOIMIIO CHOPMYIUPOBATH KOHIICIIIINIO TIEPBUIHOM
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W IDH1-myTaumn / IDHT mutations

M TP53-myTauun / TP53 mutations

[ 1p19g-BbinapeHue / 1p19q codeletion

100

94

%

DuddysHasa acTpouToma H3KOW
CTeneH 3710Ka4eCTBEHHOCTH
(WHO Grade ll) / Low grade diffuse
astrocytoma (WHO Grade Il)

OnwroactpounTtoma (WHO Grade ll) /
Oligoastrocytoma (WHO Grade Il)

Onurogenapornnoma (WHO Grade ll) /
Oligodendroglioma (WHO Grade Il)

Puc. 1. Yacmoma ecmpevaemocmu mymayuii IDHI1, TP53, Ip19q ¢ acmpoyumapHsix, cmewantsix u oaueodeHopoeauanrvhvix onyxoasx Grade 11. Uaaro-

cmpayus é3ama u3 cmamou T. Watanabe et al. (2009) [10]

Fig. 1. Frequency of IDH1, TP53, Ip19q mutations in astrocytic, mixed and oligodendroglial Grade II tumors. The illustration is taken from the article by

T. Watanabe et al. (2009) [10]

¥ BTOpUYHO# rmobsactomsl [ 11]. TlepBuuHbie rmmobiacto-
MBI BO3HUKAIOT HETIOCPEICTBEHHO M3 TJIMATbHBIX KJIETOK-
TIPEIIECTBEHHUII ¥ HE TIPOXOIST MPOMEKYTOUHBIX CTAINI
omyxoseBoii iporpeccuu — Grade 11, I11. Onu xapakrep-
HBI JJIST JIUII TIOXWIOTO U CTapYeCKOTro BO3pacTa, COCTaB-
ns10T 6ostee 90 % rnmobnactom, He umerot 1D H-myTanun
¥ XapaKTepU3YIOTCsS KOPOTKUM TIEPUOAOM Pa3BUTUS —
3—6 mec. BropnuHbie ri11o61acToMbl 0GHAPYKUBAIOT C Ya-
ctotoit MmeHee 10 %. DTu oIyxosii BcTpevaroTes y 6osee
MOJIOBIX MALIMEHTOB, UMEIOT /D H-MyTalilMu U pa3BUBaIOT-
Cs B TeYeHUE HECKOIbKUX JieT. OHU MPOXOIST BECh MyTh
onyxonesoii iporpeccuu ot Grade I1 no Grade IV.
3HAaYMMOCTb KOHUETIIUY TJTMOMareHe3a, OCHOBAaHHOMU
Ha BbIABIeHUU MyTauuu IDH, v KIIMHUYEeCKUE pa3Indusl
MeXIy 00pa30BaHUSIMU C BBISIBJIEHHON MyTalieil u 6e3 Hee
CO3MIaJTH YCIIOBWSI IJIST BBEJCHUSI TEHETUIECKMX XapaKTepy-
CTHK IJTMAJTbHBIX OTyX0Jiei B Kiaccudukanmio 2016 T

AV ODPY3HBIE ACTPOLIMTAPHBIE

1 OJIMT'OOEHIPOTIJIMAJIbHDBIE OITYXOJIN

B KIIACCU®UKALIMU OITYXOJIEN

LIEHTPAJIbHOM HEPBHOM CUCTEMDI

BO3 2016

Penakuus 2016 . sBUIach mepBoii Kiaccudukanyei
onyxoneit HTHC BO3, B koTopoit 06U11 00BEIMHEHBI MOP-

(omornueckme u TeHETUYECKUE XapaKTEPUCTUKH OITyXO-
neii. Bee omyxonu LTHC 6butn pasaenenst Ha 17 rpymm.
B ommnume ot knaccudukamuu 2007 ., rIMagbHbBIE OMY-
XOJIM ACTPOLUTAPHON U OJIMTONEHAPOTIUAIBHON MOpdho-
CTPYKTYpPBI ObITM 00BeAVMHEHBI B 1 Tpymimy —«auddy3Hbie
acTpPOLIUTAPHBIE U OJIMTONEHIPOTIUATBHBIE OITYXOI». DTa
rpyTa BKJTIOUMIa Bce HOBOOOPA30BaHMSI, KOTOPBIE CIIEYeT
CUUTATH TJIMOMaMU B COBPEMEHHOM KIIMHIMYECKOM ITOHUMa-
HUU 3TOTO TEPMUHA. «Y3JIOBbIE» (POPMBI ACTPOIUTAPHBIX
OMyXoJielt ObUTY BBIAETICHBI B OTAETBHYIO TPYTIITY — «IIPOYre
acTpouuTapHbie ormyxoiu». C hopManbHOI TOYKM 3peHUsI
WX MOXHO HE CUMTATh TIUATHHBIMU OTTYXOJISIMU (TPYTITTBI
@ Y3HBIX aCTPOLMTAPHBIX U OJUTONEHAPOTTUATBHBIX
OTyXOJIe U TIPOYMX ACTPOLIMTAPHBIX OITyX0JIel B Kitlaccudu-
katmu BO3 2016 t. [3] cMm. Huke). O6benHeHNe B OOIIyI0
rpynity UH(WIBTPATUBHO PACTYIINX ACTPOLIUTAPHBIX U OJTU-
TOICHIPOTIMAIBHBIX OITyXOJIel MOMIePKUBAIO X 00IIee
TPOUCXOXIEHNE Ha OCHOBAHUY €IMHON KOHUETIIVY TJTHO-
MareHesa, cBsi3aHHOW ¢ mytauueir /DH. buonornueckas
TPUPOLA BCEX OITyXOJIEN 3TOM IPYIIIbl HE3aBUCHMMO OT CTeTle-
HM 3mokadecTBeHHOCTH 10 WHO Grade B KitaccrbrKaImoH-
HOoM HoMepe B pamkax [CD-O onpenensinach mmdpoii «3» —
37I0KaYECTBEHHASI OIMyXOJTh, IEPBUYHBIN odar. Onpe/eneHne
crenenu 31okadectBeHHoCTH 1o cuctemMe WHO Grade He u3-
MEHWJIOCh B cpaBHeHnH ¢ kiaccudukanyeit 2007 T.



Juddy3nbie acTpouuTapHbie ¥ 0JIMTOAEHAPOTHAIbHbIE

OIyX0JIH

Huddysnasa actouroma ¢ MyTamyein

Brene IDH 9400/3

TemucToumTapHas actpouToma

¢ myTaiuei B rene IDH 9411/3

Hughgysnas acmpoyumoma

oe3 mymayuii 6 cene IDH 9400/3

Huddysnasa actporuroma NOS 9400/3

AHarutacTuyeckast acTpolMToMa

¢ myTanueit B rene IDH 9401/3

Ananaacmuyeckas acmpoyumoma

be3 mymauuii 6 cene IDH 9401/3

Amnarnactuueckas actpourtoma NOS 9401/3

Ilimo6nacroma 6e3 myrauwii B rene /IDH 9440/3
TuranrokierouHas rmo6iacroma 9441/3
Imocapkoma 9442/3
DrnuTenuougHas raroodiacToma 9440/3

Ilimo6Gnacroma ¢ myrauueii B rene IDH 9445/3

Ilmo6macroma NOS 9440/3

Huddy3Has ravoMa cpeaHen TMHUU

H3 K27M-myTaHTHas 9385/3

OnurogeHaporivoMa ¢ Mytauuei B rene IDH

u Kogenenueit 1p19q 9450/3

OnurogeHnporiauoma, NOS 9450/3

AHaIIacTu4ecKasl OJIMIOeHAPOrIMOMA

¢ mytauueit B rene IDH

n Komeneumeit 1pl9q 9451/3

Ananaacmuueckas oaueodenopoeauoma,

NOS 9451/3

Onucoacmpoyumoma, NOS 9382/3

Ananaacmuueckas

oaueoacmpoyumoma, NOS 9382/3
JIpyrue acTpouuTapHbie OMyXO0JId

IMunonurapHas acTpoluTomMa 9421/1

[MunoMuxconaHas acTpouuToMa 9425/3

Cy0OaneHauMapHasi TMTaHTOKJIETOYHAs

acTpoLUTOMA 9384/1

ITneomopdHas KcaHToacTpoIMTOMA 9424/3

AHarutacTuyeckas rjieomMoppHas

KCaHTOACTPOLIUTOMA 9424/3

U3 pemakumu 2016 1. ObUIM MCKIIIOYEHBI TTOHSITHS
«IIpOTOIUIa3MaTUUECKast aCTPOLIUTOMAa» U «(PUOPUILISIpHAsT
actpouuTroMar. O6a MopdostornuecKknx Tumna 00beAMHEHbI
Moa OOIIMM Ha3BaHUEM «IU@@y3HaAsT acTPOLIMTOMA».
Mopdosiori 00BICHUIN 3TO TEM, UTO Pa3TUUUST MEXIY
HUMHU HE UMEIOT YETKOM MPOTHOCTUYECKO 3HAYNMOCTH,
a TIpM HapaCcTaHWM CTETIEHM aHAIUTa3uM OHU TepPSIOT Ka-
KYI0-1100 rucrocreimGuyHoCcTh [6].

bbl10 UCKITIOUEHO TaKXKe MOHSITUE «TJIMOMaTO3 MO3-
ra». B pemakiuu 2007 . Tox 3TUM ToHUMaIH 1uddy3HbIe
TJIMOMBI, TIOpaXKaroIre 3 J0Jd Mo3Ta 1 0oJjiee MU pac-
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MPOCTPaHSIBIINECS BOKPYT CPEIMHHBIX CTPYKTYp. OTKa3
OT TTOHSITHS TJIMOMATO3a OBLI CBS3aH C TeM, YTO TeHETHIe-
cKuii Ipo Tk 1 MOpdoIorIIecKast KapTUHa, 110 MHEHUIO
aBTOPOB KiacCU(UKAIINM, NMEIOT 0oJiee CYIIECTBEHHOE
MPOTHOCTUYECKOE 3HAUYCHUE, YeM pacIpoCTpaHEHHOCTD
oryxoau [6].

B xiraccndukanmm coxpaHUIOCh MOHATHE «T€MUCTO-
UTapHas aCTPOLIMTOMAa» — OITyXOJb, B TKAHU KOTOPOI
ob6HapyxuBaeTcs cBbiie 20 % reMUCTOLIMTOB (COCTaBIISI-
et 10 % nuddy3nbix actpouutaphbix rauoMm Grade 1I).
CoxpaHeHWe 3TOM OITyXOJIM B KAUYECTBE OTIACIIBHOTO THCTO-
JIOTMYECKOTO THTIA CBSI3aHO C pAHHUMU CPOKAMM PEITAI -
Ba TEMHUCTOLIMTAPHBIX ACTPOIIMTOM B CPABHEHUH C OCTAJIb-
HeiMu rauomMamu Grade II. Megmana BbIKMBaeMOCTU
TIPY 3TUX OITyXOJISIX COCTABIISICT JINIIL 2,5 Toma. ITormys-
IMOHHOE MCCJICIOBAaHNE YAaCTOTHI BCTPEYAEMOCTH M BBI-
KMBAEMOCTH MPU TIIMOMAax HU3KOM CTETICHM 3J10KaJecT-
BeHHOCTH, IIpoBencHHoe B llIBeitmapmu, mokaszaio,
YTO 5-JIETHSISA BBIXMBAeMOCTDH IIPM T€MUCTOLIMTAPHBIX
ACTPOLIMTOMAX COCTaBJISIET TOJBKO 16 %, a mecsaTuaeT-
Hsst — 0 % [12]. YuuTbiBas 3Ha4MMOe BIMSIHIE MOPDOJIO-
TUY OITyXOJIM Ha IIPOTHO3 3a00JICBaHMS, TEMUCTOIIATAPHAST
acTpolMToMa ObIJIa cOXpaHeHa B Ka4eCTBE OTIEIBHOTO
THTIA OOpa30BaHMUS.

B cooTBeTCTBUM ¢ TeHETUYECKUMH KJTACCH(DUKAITNOH -
HBIMY TIPUHITUIIAMHA 1 JOCTYITHOCTBIO TEHETIECKIX METO-
JIOB VICCJICMIOBAHMS TJIMAJIBHBIC OIYXOJIA OBUTH pa3aeIeHbI
Ha 3 ¢opmel: IDH-mutant — cogepxarue /DH-mytanyio,
IDH-wildtype — He cogepxaiue myramuu, /IDH NOS —
myTanus He omnpeneinsiercs. Tepmua NOS (not otherwise
specified — «He UMEIOIINIT TOTTOTHUTEILHOM crielInprKa-
1> WIN «0e3 TOTOHUTEIbHOTO yrouHeHus» (BAY) [5])
OBLI BIIEPBBIC MCITOIH30BaH B KJIACCU(PUKALINT OITyXOJIeH
LHHC, ogHako He SABJIsSIeTCS HOBBIM ITOHSITHEM [IJISI OHKO-
Jornueckux Kiaccudukaumii. NOS — crangaptHas ab6-
opesuatypa ICD-0O. B mosicHeHUM K MCIIOJb30BaHUIO
tepmuHa B 3-1 pemaknuu ICD-O (1-a peBusust 2013 1)
yKa3aHO, YTO OH MOXKET OBITh ITOCTABJICH ITOCJIC TEPMIHOB,
HEe UMEIOINX MOP(OJIOTHTISCKOTO WIM aHATOMUYECKOTO
YTOYHEHUS.

Hcnonb3oBanue mytaiiuu /DH B KauecTBE OCHOBHOTO
KJTacCU(pULIMPYIONIETO KpUTepus It nuddepeHIIMPOBKI
[JINOM OBLIO CBSI3aHO C MOSIBJICHHEM K 3TOMY MOMEHTY
3HAYUTEILHOTO KOJMIECTBA paboT, IIPOIEMOHCTPHPOBAB-
X e¢ KIIMHUYECKYI0 3HAaUMMOCTh. MccnemoBanmst moka-
3ainu, 4yTo MyTupoBaHHble TiaoMbl Grade I1, ITI myymne
OTBEYAIOT Ha JIYIEBYIO U XUMHUOTEPATINIO M UMEIOT JIy4IITre
ITOKA3aTe/IM BBDKUBAEMOCTH B CPAaBHEHUM C OITYXOJISIMH,
yumeHHbIMA MyTanmu [8, 13]. IIpu stom D.M. Reuss
u coasT. (2015), mpoBenst aHAJIN3 TpeX HE3aBUCUMBIX Ce-
puii 60abHBIX ¢ [DH-MyTUpOBaHHBIMU aCTPOLIUTOMAMU
Grade 11, I1I, He 0OHAPYKMIIM CTATUCTUYECKH 3HAYMMOTO
pasmund B rokasatesie OS Mexay orryxomstmu 11 u 111 cte-
TIeHEeH 3JTOKaYeCTBEHHOCTH, XapaKTEPHOTO IIJIST OITyXOJIei
6e3 mytanuu IDH [14]. Hanbosee OTYETIMBO BBHITIISIIAT
pa3INuns MyTUPOBAaHHOM M HEMYTHUPOBAaHHOU (POPMBI
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onyxoJieit ipu rimo6saacrome. D.N. Louis u coast. (2016)
[4] BMecTe ¢ knaccudukauueit ormyxoneii IHC cneunanb-
HO TIPUBEJIN TAOJUITY pa3IMdrii MepBUYIHON 1 BTOPUIHOM
Io61acTOMBI (Tabymiia comepXxuT MaTepruanbl H. Ohgaki
u P. Kleihues (2013) [15]) (ta6m. 2). [Tpu aHanmm3e npencTas-
JICHHBIX JAHHBIX BUITHO, YTO CKOPOCTh Pa3BUTHUS KIIMHIIEC-
KUX TIPOSIBIICHUI IPY TIEPBUIHOM IITo01acToMe B 3—4 paza
BBIIIIE, YeM IIPHU BTOPUYHOM, a INTUTEITFHOCTD IPOKMNBAHUS
MMaIlMEHTOB ¢ BTOPUYHON TNIMOOIACTOMOI IIPU MCITOIB30-
BaHUU JIy4eBOI ¥ XUMHOTEPAITAN ITPEBOCXOIUT aHAJIOTY-
HBII TIOKa3aTesIb IS IIepBUYHOM 6ostee yeM B 2 pasza. Cy-
IIEeCTBEHHOE pa3jINdKe B BBDKMBACMOCTH ITOKA3BIBACT,
yTto onpeaeneHue /DH-MyTaiy uMeeT BBICOKYIO IIPOTHO-
CTUYIECKYIO LICHHOCTB JIJIST JTAaHHOM OITyXOJIH.

Bropoii myTalmeii, exaleii B ocHOBe KjlacCupuKa-
LMK TIIMOM, cTajla Komenelnst 1pl19q, BcTpegaromasicst

B OJIMTOJEHAPOIIMOMAaXx ¢ yactotoit 75—80 %, a B omyxo-
JISIX acTpouyTapHoro psaaa — auinb 3 % [10, 16]. Hannune
3TOI MyTallUM CBSI3aHO C OJIATONPUSTHBIM KIMHUYECKUM
TeyeHreM 3a00J1eBaHMsI Y BLICOKOM 3(D(EKTUBHOCTHIO JIy-
yeBoii u xumuoTepanui. CoracHo kinaccudnkanmm 2016 T
TIPY YyCTAaHOBKE JMarHO3a OJIMTOAECHAPOTTMOMBI HEOOXOIU~
MO B KadyecTBe 1-ro 3Tamna BbISIBUTH MyTauuto /DH un nanee
00HapPYXUTH Komesnenuio 1p19q, Kotopast ABiIsieTcs ompe-
TESTIONICH I OJIUTOASHAPOTINAIBLHOM oImyxonn. Ecim
TeHETUIECKHE MCCIeI0BAaHNS HE ITPOBEICHBI, HA OCHOBA-
HUM MOP(OJIOrMYeCKOTO NCCIIEAOBAHNS TODKEH OBITH BbI-
CTaBJIeH IUArHO3 OJINTOAECHAPOTTIMOMBI MJTA aHATUIACTUIE-
ckoit omurogeHapormoMbl NOS. DToT ke AuarHo3 J0KeH
OBITH BLICTABJICH TIPY OIYXOJIA C MOP(MOJIOTHYECKOI CTPYK-
TYpOM ONTUTOAEHIPOTIIMOMBI, €CIN TTPY TEHETUYECKOM HC-
ciaemoBaHuM Kopenenus 1p19q He oOHapyXeHa.

Tabmuua 2. Kaunuueckue u eeHemuueckue pasnutis NepeUtHslX u 6moputHsix eauoonacmom (u3 cmamou D.N. Louis et al. (2016) [4])

Table 2. Clinical and genetic differences between primary and secondary glioblastomas (from the article by D.N. Louis et al. (2016) [4])

Kpurepnii

CHHOHUM
Synonym

IIpenmecTByoniasi maToJIOTUs
Precursor lesion

Not identifiable, develops de novo

JloJig B 0011eM YKcie TIM001acTOM

[mobaacroma 6e3 myraumu IDH

[lepBuyHas rmobiactToma
Primary glioblastoma

He upentudunmpyercsi, oopazoBaHue

[mo6aacroma ¢ myramueit IDH

Bropuunas rimobaactoma
Secondary glioblastoma

NuddysHas actpoluTomMma
AmnannacTuyeckas acTpouMTOMa
Diffuse astrocytoma
Anaplastic astrocytoma

de novo

Proportion of glioblastomas

CpenHuii BO3pacT (IMarHoCTUKA)
Mean age at diagnosis

COOTHOILIIEHUE MYKUMH 1 XKEHIIUH
Male-to-female ratio

CpemHsist MPOAOJIKUTEIbHOCT KIMHUYECKUX
TIPOSIBJICHUI
Mean length of clinical history

CpenHsisi BBKMBaeMOCTb

Median overall survival
XAPYPIUYECKOE JIEYEHUE + pagruoTepanus
surgery + radiotherapy
XUPYPTUYECKOE JICUECHUE + pagroTeparus +
XUMUOTEPATIUS
surgery + radiotherapy + chemotherapy

Jlokanu3anus
Location

Hekpos

Necrosis

TERT ipoMOTOpHBIE MyTallu1
TERT promotor mutations

TP53-myTtanuu
TP53 mutations

ATRX-myTtauuu
ATRX mutations

EGFR-amnuduxkanust
EGFR amplification

~90 % ~10 %
~62 roga ~44 rona
~62 years old ~44 years old
1,42:1 1,05:1
4 Mec 15 mec
4 months 15 months
9,9 mec 24 mec
9.9 months 24 months
15 mec 31 mec
15 months 31 months
CyrmpaTeHTOpHaIbHAS Yarue no6Has
Supratentorial Preferentially frontal
OOIIMPHBI OrpaHU4YeHHBIN
Extensive Limited
72 % 26 %
27 % 81 %
He cBoiicTBeHHBI 71 9%

Exceptional

35%

He cBoiicTBEeHHBI
Exceptional



OT UCTI0JTB30BaHUS AUATHO3a OJIUTOACTPOIIMTOMBI aB-
Tophl Kinaccupukaunu 2016 1. peKOMEHAYIOT OTKa3aThCs.
B ciygae mipoBemeHISI TeHETUIECKOTO UCCICIOBAHUS OITy-
XOJIA C TUCTOJIOTUIECKOM KapTHHOI CMEIIaHHOTO CTpOe-
HUS TIPH BBISIBJICHUH TOJIBKO MyTaniuu /DH v OTCyTCTBUU
komesernu 1p19q omyxoimbs MOXeT OBITh OTHECEHA K TPYTI-
e aCTPOLMTAPHBIX TJIMOM, IIPU BBISIBICHUU KOAEJICIINU
1p19q — K rpynme ommurogeHAPOrIMOM. [ yTOUHEeHUS
IWarHO3a MOXET OBITh TAKXKEe ITPOBEICHO MCCIICIOBaHHIE
MyTtarum reHa ATRX, KoTopasi BCTpedaeTcs ITPaKTUIeCKU
TOJIbKO B acTpouuToMax [17]. IIpy oTCyTCTBUM BO3MOX-
HOCTH BBITIOJTHEHMSI TCHETHIECKOTO MCCIeAOBAaHMUS WU
IIPY HEBBISIBJICHHBIX MYTAIUSIX MOXET OBITh BBICTaBJICH
JIMaTHO3 OJINTOACTPOLIMTOMBI TN aHAILIACTUIECKOM OJTH-
roactpounToMbl NOS.

Micronorua /
Histology

AcTpounToma /

Astrocytoma Oligoastrocytoma
L]

Onwuroactpouutoma /
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AJITOPUTM T€HETUYECKOTO MCCIEIOBAHNS TJIMATbHBIX
OITyXOJIel, MMPeMIOKEeHHBIN aBTOpaMu KJIacCuUKalnu,
¥ TIOPSIIOK YCTAaHOBJIEHUSI MOP(OJIOTMYECKOTO Y TeHETH -
YeCKOro IMarHo30B MpuBeaeHbl B ctathe D.N. Louis u co-
aBT. (2016) [4] BMmecTe ¢ kinaccudukaimeii omyxosneit IIHC
¥ TIPEICTABIISIIOT COOOM MPOCTYIO CXEMY ITOITAITHOTO OTI-
peneneHus mytaumii /DH v konenennii 1p19q B cooTBeTCTBUM
C YK€ YCTaHOBJICHHOM MOP(OJIOTHEl OITyXOJH (pHC. 2).

3akaHuyMBag KpaTKoe OIMCaHMWe KilacCupUKaluu
2016 r., He0OXOOMMO NIPU3HATh, YTO BBEAEHUE CTPATU(DN-
KallM TJIMOM Ha OCHOBAHWY TeHETUYECKOM XapaKTepUCTHU-
K1 ObUIO HEOOXOAMMBIM 11aroM. KoMIieKCHBIN MHTerpa-
TUBHBII aHAJIM3 TeHOMa TJIMOM TT0Ka3aJl, YTO TeHeTUIECKIE
XapaKTepUCTUKN MMEIOT OoJiee BBICOKYIO B CpaBHEHUU
¢ WHO Grade niporHoctiyeckyio 3HauuMocTb [13]. OmHako

mno6nactoma /
Glioblastoma

OnurogeHgpornanoma /
Oligodendroglioma

IDH-ctatyc/ IDH-myTauus /

IDH status IDH mutant

1p19q n apyrue ATRX-peneunsa* / 1p19g-kopeneuns /
reHeTnyecKkune ATRX loss* 1p19q codeletion
napametpbl / TP53-myTauma™ /

1p19q and other TP53 mutant*

genetic

parameters

AundoysHasa actpounToma,
IDH-myTaumsa /
Diffuse astrocytoma, IDH mutant

Y

IDH-HeraTuBHbIi /
IDH wildtype

IDH-HeratuBHbIN /
IDH wildtype

IDH-myTauua /
IDH mutant

[eHeTnYecKme nccnefoBaHmns He BbINOHEHDI
UNN He 3aBepLueHbl / Genetic testing not done
or inconclusive

Onwurogenapornnoma, IDH-myTauma
n 1p19g-kopeneuns / Oligodendroglioma,
IDH mutant and 1p19q codeletion

\/

Mocrne uckntoyeHus Opyaux eapuaHmos: /
After exclusion of other entities:
OunddysHan actpouutoma,
IDH-HeratusHbI / Diffuse astrocytoma,
IDH wildtype, oligodendroglioma
OnwvropgeHgpornvoma, bAY /
Oligodendroglioma, NOS

*XapakmepHo, Ho He mpeGyemcs 045 OuazHo3a
*Characteristic but not required for diagnosis

v

OndoysHana actpouutoma, BAY / Diffuse astrocytoma, NOS
Onuropenapornuoma, bAY / Oligodendroglioma, NOS
Onuroactpouwntoma, BAY / Oligoastrocytoma, NOS
muo6nactoma, BAY / Glioblastoma, NOS

Puc. 2. Areopumm eenemuueckoii duazHocmuku eauom, pekomeroosantwlil 6 kraccuguxayuu BO3 2016 e. [4]. [lepeod opueunana cxemvl npuseder no

cmamoe /. E. Mayko u coasm. (2017) [5]

Fig. 2. Algorithm of genetic diagnosis of gliomas recommended in the WHO classification of 2016 [4]. Translation of the original scheme is taken from the

article by D.E. Matsko et al. (2017) [5]
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KinaccuukannoHHas cucrema 2016 1. TpyaHa Il TOHK-
MaHUs KIuHuIrcTaMu. OMHOBpeMEHHOE MCITOJIb30BaHMe
TUCTOJIOTUIECKUX ¥ TEHETUICCKUX IIPU3HAKOB TP OITH-
CaHUH OITYXOJIM YBEJINIUIIO BEPOSITHOCTD ITOJTYICHMS He-
COBMECTMMEBIX pe3yiIsraToB. Hammpmmep, omyxoib, KoTopast
TUCTOJIOTUYECKH BBITJISIIUT acTPOLMTAPHOM, HO UMeEeT
mytamuo IDH n xogenenuio 1pl19q, dopmanrbHO MOXeT
OBITH Ha3BaHA OJIMTOIECHIPOTTMOMOI, TTOCKOIBKY TEHOTHIT
C TOYKHM 3pEHMSI IIPOTHO3a MPEAIIOYTUTEIbHEee (PeHOTHUIIA
B COOTBETCTBUU C MPEI0KeHHbIMU B 2016 I. IpUHLIMIAMU
ouenku. Mcnionb3oBanme TepMrHa NOS Takke co3maeT mpoo-
JIEMBI C TPaKTOBKOM auarHo3a. B cBs3u ¢ atum /1. E. Maiko
u coasT. (2017) [5] o6bocHOBaHHO yTBepXKOaIOT: Tuddy3-
HbIe TIMOMEI ¢ MyTanueit B rene /DH u 6e3 Hee Mopdo0-
TUYECKN HEOTIWYMMEI APYT OT ApyTa, HO pa3IndaloTcs
M0 KJIMHUIECKOMY TeUCHUIO, ITO3TOMY ITOJTHOIICHHO CYy-
IUTHh O HUX C TOYKM 3PEHMS TIPOTHO3a 63 MOJICKYIISIPHO-
TeHETMYIECKOTO MCCIICIOBAHMUS B HACTOSIIIICE BPEeMSI HEBO3-
MOHO. B CBSI31 ¢ 3TUM coXpaHeHHBI! B KiIacCU(pUKAITNN
BapMaHT OUarHo3a «aCTPOIIMTOMA, OJIMTONCHAPOTINOMA,
rmo6imactoMa NOS» aBIsgeTCs B OOJBIIMHCTBE ClTyyaeB
IMaTHO30M, BBICTaBJISIEMBIM OT O€3BBIXOTHOCTH M3-3a He-
JI000CIIEIOBAHHOCTH O0IFHOTO TI0 TEM WJIA MHBIM TIPUYH-
HaM (KaK IIpaBWJIO, M3-3a OTCYTCTBUS HaIJIeXKaIlei MaTe-
PUATBHO-TEXHUIECKOM 0a3hl).

IMocne yrBepxnmenuss BO3 HoBoil kKiaccudukaumm
omnyxoyeir LIHC B xonne 2016 1. rpyImoil 3KCIIEPTOB
10 HEMPOMOP(DOIOTUN I HEUPOOHKOJIOTHH OBUT C(DOpMM-
POBaH KOHCOPIIUYM 10 MH(MOPMHUPOBAHUIO O MOJICKYIISIP-
HO-TEeHETUIECKMX ITOIXoaax K TakcoHoMun orryxoseit [IHC
(cIMPACT-NOW). Koncopiym Bosriasmi D. N. Louis.
Llerpio KOHCOPIIMYMa SIBUJIOCH BHEAPEHNE TMTPUHITUIIOB
TeHETUYECKOM TMaTHOCTUKY B TIPAKTUUIECKYI0 HEMPOOH-
KOJIOTUIO M CO3HaHHWE peKoMeHmalwii (0OHOBICHUIT)
IIJIs1 pa3paboTKu HOBOM Kiaccudukamnum omyxosneit [THC.
Bcero B Teuenme S net (2017—2021 IT.) KOHCOPIIMYM OITyO-
JrKoBas 7 ooHOBJIeHMI. HanOoiiee BasKHBIMU TSI TIOHU -
MaHMS I3MEeHEeHHH, BHECEHHBIX B KITAaCCU(PUKALIIIO TINAITb-
HBIX OITyXOJieit y B3pOoCabIX B penakumu 2021 1., SBUIHCH 3,
5 u 6-¢ ooHoBiieHus [18—20]. TpeThe o6HOBIEHME 2018 Tn
OBLIO TIPEIIOKEHO B CBSI3U ¢ HEOJArOIPUATHBIM KIMHM -
YeCKUM TE€YCHHEM acTpoLluTapHBIX TiimoM IDH-wildtype
JIaxe IIpY HATMINU MOP(hOIOTHIECKIX KPUTEPHUEB, COOT-
BETCTBYIOIIMX CTeTeHsIM 31oKayecTBeHHocTH — Grade 11, 111,
ITo MHEHMIO aBTOPOB, AEeTATbHBIN aHAIN3 TeHETUIECKIX
W3MEHEHMI B 3TOU TPYIINE OOJBHBIX TOKA3BIBACT, YTO IIJIST
I Gy3HBIX M aHATIACTUISCKUX aCTPOLIMTAPHBIX TJIHOM
0e3 myrauuu IDH Hanuuue 11000# 13 TaAKMX MYyTallyi, Kak
TERT, avmumpukanusa EGFR, — 7/+10, yxyamaeT mpo-
THO3 U JieJlaeT ero cxoxuM ¢ omyxonssmu Grade IV. TTo-
3TOMY MIOA0OHAST OIYX0JIb MOXKET OBITh Ha3BaHa «T(Py3HOI
acTpouuTapHoit rmomoit IDH-wildtype ¢ MoseKynsipHOit
cTpyKTypoit rmnobmactombl Grade 1V» [18]. B moaTBep-
XICHNE TOYKU 3PEHUSI aBTOPOB HEOOXOTMMO OTMETHUTh,
yro mytauuu TERT n ammumdukanus EGFR TMAYHbBI
TS TIEPBAYHOM TIIMOOIACTOMBI (CM. TaoJ1. 2), a cieaoBaTelb-

HO, TeHeTUIEeCKNEe M3MEHEHUSI 3TUX OITyXOJIel HeHCTBU-
TEJIbHO CXOIHBI C IJIMOOJIACTOMOM. YK€ B 6-M OOHOBJIEHUU
2020 1. aBTOpBI MPU3BAJIM OTKA3aThCs OT MPEIJIOKEHHOTO
MMU CJIOXKHOTO TepMUHA «IU(Pdy3Has acTpoLuTapHas
rimoMa IDH-wildtype ¢ MOJIEeKyJISIpHOI CTPYKTYpPOIi T~
obmactroMbl Grade IV» B o3y YIIPOIIIEHHOTO U TIOHSIT-
HOTro BapmaHTa — «minobiiactoma /DH-wildtype» [20].
OTKa3 OT HOBOTO M CJIOKHOTO Ha3BaHMS 3TUX OIyXOJeH
TIOMOXKET, TI0 MHEHHIO aBTOPOB, B OyIyIIIeM BKIIIOYATh Ta-
KMX TTAMEHTOB MPY KIIMHUYECKNX MCCIICIOBAHUSX B 00-
LIYI0 KIIMHAYECKYIO 0a3y ¢ riMobiaacroMaMu. Takum oopa-
30M, BCE OTH OITYXOJIM, HE3aBUCUMO OT TUCTOJIOTUICCKUX
MPU3HAKOB 3JI0KAY€CTBEHHOCTH T10 TPAAUIIMOHHON cxe-
me WHO Grade, nmpeaioxXeHo CUMTATh TITHO0JIACTOMAMMU.
B 6-M 0OHOBJEHMHU TaKxKe HAa OCHOBAaHMHM KOHCEHCyca
MOp@OJIOTOB OBUIO TIPEIIOXEHO IMOJTHOCTHIO OTKA3aThCs
OT Ha3BaHUS «riavobaacTomMas st IDH-MyTUpOBaHHBIX
actpouuTapHbix onyxoieil Grade IV B ¢cBsI3u co 3Ha4YM-
TeTbHOU pa3sHUIICH B KITMHUTICCKOM TCUYCHUH MyTHPOBaH-
HBIX 1 HEMYTUPOBAaHHBIX oOpa3zoBaHmit IV crereHn 3710-
Ka4eCTBEHHOCTU. BBUIM peKoMeHIOBaHBI K YIIOTPEOJICHUIO
Has3BaHus: actpountoma IDH-mutant 11, I1I u IV crene-
Heit 3moKauecTBeHHOCTH. [IpemmoxeHHbIe KOHCOPIIMYMOM
OOHOBJICHUSI TIOJTHOCTBIO OTBEPTaOT YCTOSIBITYIOCS 32 TT0-
ciemare 30 1eT MOpOIOTMIeCKYIO KAPTUHY TIIM00IaCTOMEI
KaK OCHOBY IMarHOCTHKU U AEIAIOT 3TOT JUATHO3 B TIEp-
BYIO o4epenb TeHETUIEeCKNM C HeoOsI3aTeIbHBIM B psizie
CITy9aeB UCTIOIh30BaHEM TUCTOJIOTMUECKIIX KPUTEPHUEB 3710~
Ka4eCTBEHHOCTH aCTPOLIMTAPHBIX INIMOM, pa3pabOTaHHBIX
non, pykooacTsoMm C. Daumas-Duport.

ITaroe ooHOBIeHME 2020 I. OBITIO MOCBSAIIEHO MOJIEKY-
JISIPHBIM MapKepaM, BIUSIONINM Ha IPOTHO3 TEUYCHUS
IDH-MyTupOBaHHBIX TJIMOM. PeTpocrieKTUBHOE uccieno-
BaHME 3TOM TPYITITHI OITyXOJIeH ITOKA3aI0, YTO OOHApYKEHHE
B KJIETKAX OITyXOJIU ToMO3uroTHoi nenerun CDKN2A/B
3HAYMMO YXYIIIAET IIPOTHO3 TeYCHMS 3200 IeBAHUS 1 IS
omryxosieii Grade I1, II1 nenaet ero oueHb 61u3kum K IDH-
MyTHpOBaHHOM Tmo6mactome. Jdeneruss CDKN2A/B Oblia
BCTpeYeHa aBTOpaMu ¢ 4acToTou 10 12 % cpeau omyxoeit
Grade 11 1 10 20 % — cpenu onyxoneit Grade 111 [19].

[JIMAJIBHDBIE OITYXOJIN

B OITYBJIMKOBAHHOM ITPOEKTE

KITACCUD®UKAILTUU OTTYXOJIEN

LIEHTPAJIbHOW HEPBHOM CUCTEMbBI

BO3 2021T.

B npoekTe HOBOI Kinaccndukaunu omyxoseii [THC
2021 1. TIMaIbHBIE OMYXOJIM BXOAST B OOJBIION pasmen
«[IToMBI1, TTIMOHEBPAJIbHBIC OITYXO0JIM, HEMPOHAIBHBIE OITY-
xonu». Paznes BkiIoyaeT 6 pa3IMyHbIX TPYIII OIYXOJIeit:

* 1uddy3HbIE TIMOMBI B3pOCIIBIX;
+ mucddy3HBIC TIMOMBI HU3KOU CTeTICHU 3JI0KAYeCTBEH-

HOCTH JETCKOTO BO3pacTa;

* muddy3HBIC TIIMOMBI BBICOKOM CTETICHM 3JIOKA4eCT-
BEHHOCTH JETCKOTO BO3pacTa;
«Y3JIOBBIE» aCTPOIIUTAPHBIC OITYXOJIH;



* TJIMOHEpOHAIbHBIC M HEMPOHAIBHBIE OITYXOJIH;
* BIEeHINMOMEL.

CoOCTBEeHHO TJIMOMBI COCTABJISIIOT 3 TIEPBBIE TPYITIIHL.
V3n0BBIe (DOPMBI ACTPOIUTAPHBIX OITYXOJIEH BBIIEICHBI
B OTHEJIBHYIO TPYIIITY, KakK 1 B pepakuuu 2016 r. B rpymmy
«1DGY3HBIE TTUOMBI B3POCIBIX», KOTOPHIM ITOCBSIIICHA
aHHas JEKIIWsI, B COOTBETCTBUH C TIPEIIOKCHHBIMU pa-
Hee OOHOBJICHUSIMH BKITFOUEHBI JIUIITEL 3 MOpdoIornaeckiie
dopmbl: actpouutoma /DH-mutant; o1uroneHaporimoMa
IDH-mutant, 1p19q-codeleted; rmmo6aactoma IDH-wild-
type (taba. 3). Mopdoaornueckass ¢opmMa TIHOM,
3a MCKJTIIOUCHNEM TJIMO0JIaCTOMBI, B HOBOI KilacCcU(HrKa-
LINY He TIPUBsI3aHa CTPOTO K OTHOM CTETICHM 3JI0KAYeCT-
BeHHOCTHU. AcTpouToMbl /DH-mutant UMEIOT TpU CTeTie-
HU 3J10KaYeCTBEHHOCTH, OJUTONCHAPOTINOMBI — IIBE.
OT TepMUHOB «aHAIJIACTAYECKast aCTPOIIMTOMA» U «aHa-
IUTACTUYECKAas OJTMTONCHIPOTIMOMAa» PEIIEHO OTKA3aThCsl,
TaK Kak oHU o6o3HaualoT onyxonu III crenenu 3nokaue-
crBeHHOCTH. OTmpeesieHne «aHaruIacTUIecKasi» TOJIBKO
VITUHSET (OPMYIUPOBKY IMAarHO3a M HE BHOCHUT B HETO
HOBOTO KauyecTBa.

Mopdomornaeckue u reHeTUIeCKIe KPUTSPUH THar-
HOCTUKM OJIUTOAEeHApOTrINOoM B Kilaccudukanum 2021 1.
He M3MEHUJIMCh B cpaBHeHMU C pegakuueit 2016 . Bece
W3MEHEHMS KacaloTcsl aCTPOLMTAPHBIX omyxojeil. Cre-
IIeHb 3710KauyecTBeHHOCTU /D H-MyTHpOBaHHBIX aCTPOLIM -
TOM OTIIPEAENISIETCS B COOTBETCTBHU C TPAIWIIMOHHBIMU
MOpPGhOTOTIIECKIMU KpUTeprssMu 1 MyTtarieit CDKN2A/B.
OdutmanbHOe BBeIgHNE TOMTOJTHUTEIEHOTO TeHETHUECKO-
IO KPpUTEpHs B TMAaTHOCTUKY B paMKaX HOBOU KiacCU(H-
Kalli{ YBEJIMIUT BEISIBISIEMOCTh MAlIMEHTOB ¢ HeOJIaro-
MIPUSITHBIM TeYeHHWEeM 3a00JIeBaHUS B JAaHHOM TpYIIIe
OOJIbHBIX.

JnarHo3 ramo01acTOMBI COXpaHEH TOJIBKO JJISI OITy-
xoneit IDH-wildtype u MOXeT OBITh BHICTaBJIEH TEIIEpPb
TOJIBKO ITOC/Ie KOMIIEKCHOTO TeHETHIECKOTO MCCIIeA0BA-
Hus. [1py HaMMYIMM MyTalnii, OIMMCAaHHBIX B 3-M OOHOB-
JICHWH, OH pacCIIpOCTpaHsIeTCs 1 Ha OIYXOJIU, He NMEIOIIHe
TUCTOJIOTHIECKUX ITpU3HAKOB [V cTeneHn 3710KaueCcTBEeH-
HOCTH.

JloMUHMPOBaHNE TCHETUICCKIX KPUTEPHEB B TUAarHO-
CTHUKE TJIMOM OYIIeT OCHOBAaHUEM JUISI IIPOBEICHUS JICUCHUST
mo craHgaptaMm IV cTemeHU 3JI0Ka9eCTBEHHOCTH HaxKe
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TIPH OITYXOJISIX, HE MMEIOIINX COOTBETCTBYIOIINX TUCTOJIO-
TUIECKUX TIPU3HAKOB.

B xadecTBe KOPOTKOI 3a09HO AMCKYCCUN C aBTOpaMU
nociemHe pemakium Kiaaccudukannm BO3 omyxoneit
IIHC MBI XOTM 00paTUTh BHUMaHKE Ha OYEBUAHYIO ITPO0-
JIEMY, CO3JaHHYIO JUIS TTALIMEHTOB ¢ onyxousmu 1D H-wild-
type Grade I1. Kak kiaccuduipoBath 3TH OITyXOJIU, €CITU
TIpY TeHETUYECKOM aHaJIM3¢e B HUX He 0OHAPYKEHBI MyTa-
LI, TIEPSIMCIICHHBIE B 3-M OOHOBJIICHNH K KiIacCU(pU-
kaumu 2016 . [18, 20]? Mx Takke ciieayeT CUATATH TJIMO-
o6nacromamu? Mcxonsa m3 KIMHAYECKOTO OIBITA, HaM
MIPEACTABISIETCS, YTO 3TO HepallMOHAIBLHOE PEIICHHE BO-
npoca. Hekoropsie naumeHTsl ¢ actpouuroMamu IDH-
wildtype Grade II u gaxe Grade III umelor nnuTenbHbIE
Oe3peMaMBHEIC TIEPUOIbI, UCUHNCIsIeMble TomamMu. Bos-
MOXHO, YaCTb 3THUX IJTOM MOXET ObITh OTHECEHA K OTHOM
13 HOBBIX KaTeTOPHIA, BKITFOUAsT TIIMOMBI IETCKOTO BO3PacTa.
MBI TIpeosiaraemM, 9To It 3TO KaTeTOPHH OITyXOJIeH elre
TIPENICTOSIT CEPhE3HbIC YTOUYHECHMSI OMOIOTMUYECKOM CYIITHO-
CTH Ha OCHOBE TAJbHEHIITNX MOJICKYJIIPHO-TEHETHYECKIX
HCCIICIOBaHM, a HBIHEIITHIOW PEIaKIINI0 HEOOXOTMMO
TIPUHSTH KaK KOHCEHCYCHOE peIlleHe SKCITePTOB.

Knaccnpukamusa 2021 . mpeanonaraeT o0s93aTenb-
HOCTh T€HETUIECKOTO MCCIICIOBAaHNS MaTepraa yuajaeH-
HBIX OIYXOJieil B aOCOJIOTHOM OOJIBIIMHCTBE CIIy4aeB.
B cBs3u ¢ atum TepmuH «NOS» mipeijiaraioT UCIoIb30BaTh
TOJIBKO B CJICAYIOIINX CUTYalMsIX: 1) TeHETHUECKOe MCCIe-
JIOBaHNE HEBO3MOXKHO B CBSI3M C OTCYTCTBHEM MaTepHallb-
HO-TEXHUYECKO 0a3bl; 2) ccieIoBaHNe ObIIO TIPOBEICHO,
HO HE yIaJI0Ch IO TEXHUISCKUM MMPUINHAM; 3) OT HCCIIe-
IIOBaHUSI OHKOJIOTH PEIIVJIM OTKa3aThbCsS B CBSI3U C TEM,
YTO OHO HE MOXKET 3aMETHO MOBJIUSATH Ha JICUCOHYIO TaK-
TuKy. Hanbonee THIIMYHBIM MIPUMEPOM MTOJOOHOM CUTYya-
LINU SIBIISICTCST MICClieAoBaHne MyTaunu /D H B rpytiie ma-
IIMEHTOB CTapyecKoro Bo3pacTa ¢ MopdoirormiecKoit
KapTUHOM INTMO0JIaCTOMBI B BEIIECTBE YIAJICHHOM OITyX0-
J. Y HUX TaHHAs MyTalWs TPaKTUIeCKA HUKOTIA HE BBI-
SIBJISIETCS, ¥ TIPOTOKOJI JICUCHUST OTIPEACIISICTCS] BO3PACTOM.
C 11e1b ONTUMM3AIIAN JICYeOHOU TAKTUKH O0JIee IIeIeco-
o0pa3HoO ompenesieHue ypoBHSI MeTumpoBanust MGMT.
CornacHO IMPOTOKOJY, peKoMeHIoBaHHOMY EBporeiickoii
acconuanneir HeiipooHKoyoros B 2017 T., mpu HU3KOM
YPOBHE METWJIMPOBAHMSI B KAUECTBE aTIOBAHTHOTO JICUCHIIS

Ta6muma 3. Xapaxmepucmuia onyxoneil, 6X00aujux @ epynny «oug@ysnoie enuomoi 83pocavix» no kaaccugurxayuu onyxoaei LIIHC BO3 2021 e. [1]

Table 3. Characteristics of tumors comprising the group of “adult-type diffuse gliomas” per the WHO CNS tumor classification of 2021 [ 1]

Tun omyxosm

Actpouuroma ¢ mytauueit IDH
IDH-mutant astrocytoma

OnmuroneHnporanoma ¢ mytanuei /DH v xonenenueit 1p19q
IDH-mutant and 1p19q codeleted oligodendroglioma

[mno6nacroma 6e3 myrauuu IDH
IDH-wildtype glioblastoma

Crenenb 3J10KaY€CTBEHHOCTH TunuyHbIe MyTAUH

IDH]I, IDH2, TP53, ATRX,

23,4 CDKN2A/B
)3 IDHI, IDH2, 1p19q, TERT,

; CIC, FUBPI

4 TERT, EGFR
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B 9TOI TPYIIITe OOTBHBIX MOXKET OBITH MCITOIb30BaHA JTydeBast
Teparnus 6e3 JOMOTHUTEIBHOM XuMuoTeparmu [21, 22].

B Tex ciydasix, Korma reHeTU4eCcKOoe MCCIeIOBaHUe
MIPOBEICHO, HO €ro pe3yJbTaT He YKIAaIBIBAeTCS B I10-
clIeqHIoI pemakuunio kinaccudukauuu BO3, aBTOpHI
MIpeajIaraloT MCIOoIb30BaTh HOBBIN TepMUH «NEC» (not
elsewhere classified — «He KimaccupuIpoBaHa O-IPYTOMY>» ).
Krnaccmaeckuii mpumep mogo0HOM CUTYallu — OITYXOJIH
¢ MOP(MOIOTUIECKON KapTUHON OJTUTOACHIPOTINOMBI,
HO C HeBBISIBJIECHHOU MyTauueit /DH npu reHeTU4eCcKoM
ucciegoBanum [21].

B nenom 3akimoueHre Mopdosiora B HACTOSIIIEEe BPeMs
peraraeTcs GopMyIMpoBaTh C YYETOM pe3yabTaToOB TH-
CTOJIOTMYECKOTO MCCIICAOBAHMUS, TCHETUICCKOTO UCCIIEIO-
BaHUS U CTETICHM 3JI0Ka4eCTBEHHOCTH I10 cucreme WHO
grade C OTKa30M OT MCIIOJIb30BaHUS IUIST 3TOTO PUMCKUX
P 1 IepexoaoM Ha apabcKuii T poBoit psia. Popmy-
JIMPOBKA ITMArHO3a YIJWHSIETCS M 9aCTO YCIOXHSIETCS,
YTO ITOTPEeOyeT OT KIMHUILIMCTA [IIyOOKOTO 3HAHUS KJlac-
cupukanym 2021 .

Myrauns IDHI1, IDH2

IDHI, IDH2 — TeHBI, KOTOpble KOAUPYIOT (PEPMEHT
U30LUTPATAETUAPOTreHa3y, KOTOPbIA y4acTBYET B LIMKJIE
Kpebca 1 mocpeacTBomM KoMILiekca OMOXMMUYECKUX pe-
aKIlMi yBEJIMYMBAET YCTOMUMBOCTD KJIETKWA K OKCUIATUB-
HoMy cTpeccy. Myraunu reHa IDH 1 nenaroT KieTKu bosee
BOCHPUMMYMBBIMU K TEHETUYECKUM TIEPECTPOMKAM BCIEA-
CTBME€ OKCUIIATUBHBIX CTPECCOB U, TAKUM 00pa30M, SIBJISI-
JOTCS IBVIKYILEH critoii pa3BuTus oM. C Ipyroit cTopo-
HBbI, OITyXOJIEBBIE KIIETKH, cofepKalie MmyTaiuy reHa IDH 1,
CTAHOBSTCS 0oJiee BOCHIPUUMMUYMBBIMU K MPOTUBOOMYXO-
JIEBOII Teparuu, o0Jiafaoleil IUTOTOKCUYECKUM AEUCT-
BHEM 3a CUET 00pa30BaHUsI aKTUBHBIX (POPM KHCIIOPOIA.
ITosToMy HalMuMe NaHHOM MyTalluU SIBJAsIETCS OJaronpu-
SITHBIM (PaKTOPOM TIIPOTHO3a IMTPOIOJIKUTEIIBHOCTHI TIPOXKH-
BaHWA NanyeHTa [6].

Konememus 1p19q

[ToTepst TeTepO3UTOTHOCTH IO XPOMOCOMHEBIM TUIeYaM
1p n 19q (komeneumst 1p19q) sIBIsIETCS XapaKTepPHBIM Te-
HETUYECKUM MPU3HAKOM oyrroaeHaporaiuom (80 % omu-
TOICHIPOTIIMOM MMEIOT 3TO TeHETUYECKOe HapyIIeHNUE).
Komememms 1p19q moutn Bcerma accorMmpoBaHa ¢ MyTa-
uueit B reHax IDHI wau IDH2 n XoppeaupyeT ¢ b6oyee
BBICOKOI TTPOIOKUTEIFHOCTHIO XMU3HU W YYBCTBUTEIb-
HOCTBIO K aJIKMJIHUPYIOIIUM TipemnapataMm. Komenemus
1p19q mIpakKTUYECKU HE BCTPEUAETCS B HETJIMAIBHBIX OITy-
xoJsax. [IpmarHBI 00pa30BaHUS OITyXOJIeH IpY HAIMINU
komeneuuu 1pl9q mo HACTOSIIETO BpeMeHU HE SICHEL.
[Mpenmonaraior, 9To yrpauyMBaeMbie YJACTKH COIEPKAT
TeHBI-CYIIpecCOphl. B KadecTBe MOTeHIIMATBLHBIX TEHOB-

SAKJIFOYEHHME

IIpogeMoHCTpHpOBaHHAS B JIEKLIMK KAPTUHA 3BOJIIO-
LU MOP(OJOrMYECKUX U TeHETUYECKMX MPEeACTaBICHUIA
0 IJIMOMaX Y B3POC/IbIX OKA3BIBAET, YTO U3YyYEHUE T€HO-
THIIA 3TUX OIMYXOJieil B TeueHue mocaeanux 15—20 et
puoOpesIo OOJbILIOE 3HAYEHHUE IJIs1 IPAKTUYECKOM Hel-
pooHKosoruu. bian3koi nepcrneKTUBOM SIBIISIeTCs CO3a-
HUE EPCOHUMUIMPOBAHHOIO IIPOTrHO3a U MUHAUBUIYaIb-
HbBIX CXEM JIeYeHHUsI HA OCHOBAHMU ILIMPOKOIO M3y4eHHUsI
reHOTHIIA KaxXI0i omyxoun. BHenpeHre B KIMHUYECKYIO
MpaKTUKy KiaccudukaumoHHoi cucteMbl BO3 2021 1.
MpeArnojaraeT pacliupeHre CIIeKTpa METOAMK reHeTruIe-
cKkoit auarHoctuku. Illnpokoe nprMeHeHre reHETUIECKUX
HCCIENOBaHUI MOTPeOyeT IepeocHalleHusT MOp(oJI0TH-
YeCKHUX JJabopaTOpPUii M TeperoArOTOBKI MOP(OIOTOB.
Heitpoxupypruyeckoe coo011eCcTBO JOKHO OBITH FOTOBO
K pacmudpoBke MOPHOreHeTUYECKUX 3aKIIOYEHUI
U K COBMECTHOMY C OHKOJIOTaMU OIpeIeIEHHUIO JieueOHOi
TAKTUKY Ha OCHOBAHUM T'€HETUYECKUX XapaKTePUCTUK
OITYXOJIH.

Ilpuaoxncenue

cyrpeccopoB paccMmarpuBatotcs reHsl FUBPI (far-upstream
element (FUSE) binding protein) m CIC (homologue to
Drosophila gene capicua), pacmoyiokeHHbIE Ha XPOMOCO-
Max 1p u 19q cooTBeTcTBeHHO [23].

Myrauus TP53

TP53 — reH-cynpeccop, OTBETCTBEHHBIN 3a BHIPaOOT-
Ky 0enKa p53, KOTOPBIH SKCIIPECCUPYETCS BCEMU TKaHIMU
oprann3ma. OH SBISIETCS TPAHCKPUIIIIMOHHBIM (PaKTO-
POM, KOHTPOJHUPYIOIINM KJICTOUYHBIA IINKII. YBEIMICHUE
KOHIICHTpalMu P53 — 3TO MOATOTOBKA KJIETKH JIJIsI OBICT-
poil peakuMy Ha BO3HUMKHOBeHUE TnoBpexaeHuin JTHK.
Takum obpaszom, reH TP53 aBnsieTcsl KIacCUIeCKUM aH-
TUOHKOTeHOM. MyTanuu reHa TP53 co CHIXXKEHUEM MPo-
IyKLIMK p53 oO0HapyxuBatoTcs B 50 % pakOBBIX OITyXOJIEN.
MyTanus THIMYIHA 11T aCTPOLIUTAPHBIX TIMOM 1 OOBITHO
oOHapyXuBaeTcs y mauueHToB ¢ myTauueit /DH. B abco-
JIFOTHOM OOJTBIITMHCTBE CITyJaeB TaHHAS MYTaIlAsI BBISIBIISI -
ercs ipu cuHapome JIn—Dpaymenu.

TERT — myTtauusi npoMoTopa o0paTHO

TPAHCKPUIITA3bl TEJIOMePa3bl

Kietkn pa3nuuHBIX TKaHe# B (DU3MOJIOTHICCKUX
YCIIOBHSIX XapaKTEePU3YIOTCS OrpaHUMYEHHBIM YHCIIOM JIe-
JIeHUs1, 0003HauYaeMbIM TEPMUHOM «IMMUT Xerdaukar.
B 1961 r. L. Hayflick, paGortasi ¢ KyJIbTypaMy HOpMabHbIX
¢$ubpoOIACTOB, ITOKA3aI, YTO (peTaTbHBIC KIETKH YeJIOBEKA
B TeUCHUE CBOCH JXM3HM MOTYT ITOABEPTaThCs IeJICHUIO TT0-
psinka 40—60 pa3. BozHuKaromast ¢ KaxIbIM JeJIEHUEM KJIET-
KU KOHIIEBasl HeIOpeIUTNKAIMs (YKOPOUEHHE) XPOMOCOM
MPUBOINT K PETUIMKAIIMIOHHOMY CTapeHUIO 1 IIPEKPAIICHUTO



JeJIeHUST TIocjie JOCTIDKEeHUs «amuciia Xeidnuka». I[Tpo-
1eccy YKOPOIEeHMSI MOXKET ITPOTUBOICIICTBOBATh AKTHBAIIHST
¢epmeHTa TesoMepasbl, KOTOPBIN BOCCTAHABIMBAET CTPYK-
TypY KOHIIEBBIX YacTeit XxpoMocoM (Tesiomep). [ToBeieHme
aKTMBHOCTH TeJIoMepa3bl HabmogaeTcst mpumepHo B 90 %
CJIydJaeB 3710Ka4eCTBEHHBIX OITYXOJICH YeI0BeKa pa3InIHO-
ro npoucxoxaeHus. Myrauust TERT — onHa U3 NPUYNUH
TTOBBIIICHNST aKTHBHOCTHY TEJIOMEPA3bl U YBEJTUICHMS YICIIa
NEJCHUI OITYXO0JIEBOM KIIETKM.

Mytauuu B npomotope TERT, npyuBoasiiye K yBeIu-
YEHMIO IKCIPECCUM TeJIoMepasbl, 00HapykuBaioT B 80 %
omurogaeHaporoM. C Takoi e YacTOTO OHU BCTpeda-
IOTCS B TIpBUYHBIX I71001acToMax. B actpormrromax (11 m I1T)
¥ BTOPUYHBIX TJIMO0IACTOMAX MyTalllsI B TIPOMOTOpPE TeHa
TERT BoIgBIIseTCd KpaiiHe penko [23].

Myramua ATRX

Ien ATRX pacnioniaraercsl B JJIMTHHOM TiIede X-XpOMO-
coMbl, KoaupyeT 6e1oK ATRX, KoTophlii cUHTE3UpyeTCs
B LIMTOTUTIa3Me U TIEPEHOCUTCS B AIpo. bemok mpuHuMaeT
y4acTre B TTOMISPKaHNY ITMHBI KOHIIEBBIX YIACTKOB XPO-
MOCOM B niporiecce aejeHnst. CuHTe3 OeJIKa IIpeacTaBisieT
co00i1 abTepHATUBHBIN, HE3aBUCUMBbIH OT T€JIOMEpPa3HOM
aKTUBHOCTU MEXaHW3M ITOAIePKaHWS IUIMHEBI TEJIOMED —
ALT (alternative lengthening of telomeres). Kak rmpasuio,
ATRX-MyTanuu B TIMOMaX OOHAPYKMUBAIOT BMECTE C My-
tauusamMu IDH1 v TP53 v He BBISBIISIOT B OITYXOJISIX C KO-
nmeneumeir 1p19q [24]. [ToaToMy ompeneaecHe MyTalluu
ATRX MOXHO UCITOJBb30BaTh It TU(GGepeHIIMPOBKH ac-
TPOILIUTAPHOU 1 OJTUTOACHIPOTINAIBHOM CTPYKTYPHI OITY-
xosi. B nenom myramus ATRX BcTpedaeTcst Ipy OHKOJIO-
rMYecKux 3a00eBaHusIX B 5 % ciiydyaes.
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Avnumdukanus EGFR

EGFR — penenrop snuaepmaibHOTO (pakTopa pocTa
(epidermal growth factor receptor, ErbB-1, Her-1) saBus-
€TCSA PelenTOPOM KIIETOYHOM MOBEPXHOCTH IS WICHOB
ceMeiicTBa snuaepMairbHoro (akropa pocta (EGF). B1o
CEMEMCTBO TIPEICTaBICHO 4 TECHO CBI3aHHBIMU TUPO3UH-
kuHaszamu. len, komupyrlommii EGFR, mokamusyercsa
Ha KOPOTKOM Tijieue 7-i XpOMOCOMBI B JIokyce 7pl2. My-
TalluY TeHa TIPUBOISIT K MyTaIliX PEeeNITOpa 1 €ro TUTIep-
9KCIIPECCUH, YTO UMEET CJICACTBHEM ITOBBIIIICHNE TTPOJIH-
¢epaTUBHBIX CBOICTB KJIETOK.

Myraunas CDKN2A4/B

Ten CDKN2 aBnsgetcs oImyxoneBbIM cynpeccopoM. OH
KOIMPYeT HECKOIbKO OEIKOB, PETYIUPYIOMNX KIETOTHYIO
npommdepanuio. Hanbomnee n3yden 6e10k pl14, KoTopbiit
akTuBHUpPYyeT PyHKIMIO O0enka pS3 (reH TP53) m TakuMm
00pa3oM IIPEISITCTBYeT OHKOTEHE3Y.

Craryc mernsmpoBanus rena MGMT

Ten MGMT onpenensieT HaIU4YKWe B OMyXonu dep-
menta MGMT (O6-MeTniiryaHuH-MeTUATpaHchepasa),
POJIb KOTOPOTO 3aKJTI0YAETCST B BOCCTAHOBJICHUH TTOBPEX-
neHuit JJHK, BbI3BaHHBIX aIKMJIUPYIOLIMMU areHTaMu
(HampuMep, XUMHUOIIpenapaTaMid — TEMO30JOMUIIOM,
HUTPO3OIIPON3BOIHBIMHI ), UYTO MPEIISITCTBYET BO3ACUCT-
BUIO XMMHOIIPEITapaTa Ha OIyXoJyeByio KieTKy. [Togas-
JIeHVe aKTUBHOCTH reHa MGM T 3a cueT MeTUJTUPOBaHUS
MIPOMOTOpa BedeT K CHUXCHUIO IKCIIpecCHU OerKa
MGMT, camkennio 3 HEeKTUBHOCTU Mpoliecca pernapa-
1yu JJHK 1 moBbIlIeHUIO YYBCTBUTEABHOCTU K XUMUO-
Teparnuu [6].
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B Mockee 15— 16 uronsn 2023 2. cocmosacsa Tpemuii Beepoccuiickuil netipoxupypeuseckuii gpopym, 6 pabome Kxomopozo
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®opyM CHMBOJIMYHO HAYAJICS C TIOKA3a TOKYMEHTAJIb-
Horo ¢pmiabpMa mipodeccopa JI.b. JIuxrepmana (Mocksa),
nocssineHHoro B.B. Kpamepy (1876—1935) — mpodecco-
Py HEBPOJOTMU U OJHOMY U3 Jiedyaiuux Bpavein B.U. Jle-
HuHa. B xonie 1920-x romo B.B. Kpamep coBmecTHO
c mpodeccopoMm xupypruu H.H. Bypaenko co3ngan Helipo-
XUPYPTAYECKYIO KIIMHUKY Ha 25 KoeK B [ocymapcTBeHHOM
peHTreHOBCKOM MHCTHTYTe Ha CosssHKe. Tpy roma cIrycTst
(B sHBape 1932 1) kMMHMKA OBL1a Mpeobpa3oBaHa B Heit-
POXUPYPIrUYECKU MHCTUTYT, a B 1934 1. MHCTUTYT OBIN
IepeMeIeH B HOBOE 3MaHNe Ha YIbTHOBCKOM YJIULIC U C TEX
IIOp CTaJl UMeHOBaThcs LIeHTpalbHBIM HEMpOXUpyprude-
CKHMM UHCTHUTYTOM.

Hayunas mporpaMma popyma crapToBaia ¢ IIeHap-
Horo mokiama mpodeccopa A.Jl. KpaBuyka (MockBa)
00 aIIUTUBHBIX TEXHOJIOTHSIX B Helipoxupyprun. B yacTHO-
CTH, OBUTH 3aTPOHYTHI BOITPOCHI IIPUMEHEHMS JIA3ePHOM CTe-
peomTorpacdun Kak B KIIMHUIEeCKOM rpakTrKe (3D-mneyarsb
TUTAHOBBIX UMITIAHTATOB 1 0OBEMHBIX MOJIEJICiT), TaK U B IIe-
JISIX OOYJIEHMSI ICXOMISI M3 COBPEMEHHBIX TCHICHIIMIA.

JHoxTop MmemnimHCKNX Hayk D.J1. Ucarymssa (Mocksa)
TTOCBSITHJI CBOM MOKJIAJ aJITOJIOTUU — HayKe O OOJIM M Me-
TOmax ee JICYeHHS B 3aBUCUMOCTH OT TeHe3a. XpOHMYecKasT
00J1b — MeXIMCUMITIMHAPHAs TTpoosiema. JlaHHbIN paznen
HEHPOXUPYPIUM BKIIOYACT IMMPOKUI CIIEKTP OIepaTHUB-
HBIX BMEIIATEJIbCTB: HAPSIY C NeCTPYKTUBHBIMM BMellla-
TEJILCTBAMM (paccedeHe BXOMHOM 30HbI 3aJHUX CITMHHO-
MO3roBbIX KopemikoB — DREZ-onepatiust, xopnoromus,
HYKJIEOTPAKTOTOMMSI, IIMHTYJIOTOMUS W APYTHE METOIBI)
MIPUMEHSIETCS] XpOHNIEeCKast CTUMYJISIIIASI CTUTHHOTO MO3-
ra ¥ CIMMHHOMO3TOBBIX HEPBOB (HEHPOMOMYJISIIINST).

OO0 olleHKe HapyIIeHU# reMaTo3HIIe(haTndecKoro
Oapbepa npu riamomax ¢ momoinsio MPT pacckasana rmpo-
deccop H.E. 3axapoBa (Mocksa). Ctanmaptaoit MPT
B TaKHX CIy4asx HEIOCTaTOIHO. MCITOMb3yIOTCSI MATHUT-
HO-pe30HAHCHAsI peakCoMeTpus U TN Yy3nOHHO-KYp-
to3ucHass MPT, mo3Bosnsionast OIleHUTh MapKephl TOTepU
aKCOHOB U CTETICHb JIeMUEIMHU3ALNHI. TaKsKe MOTYT OBITh
TTOJTyYCHBI MHAVMBUAYaTbHBIC KaPTHI OITyXOJIEBOI MHBA3WUH,
KOTOPBIE MCITOB3YIOT IS TNITAHNPOBAHMS OITCPALIN.

Joxian nokropa MenuuuHcKuxX Hayk I FO. EB3ukoBa
(MockBa) ObL1 NOCBSIIEH HOBOI KJIacCU(UKALIMU OMyXO-
Jefi LEeHTPaJIbHOM HEPBHOM CUCTEMBI, MPEAIOXKECHHON

i,

BO3. OtMmeueHo, UTO AeJieHWE TIMAJIbHBIX OIyXOJei 1Mo
CTETCHHU 3JI0KaYeCTBEHHOCTH Ha OCHOBE TMCTOJIOTUIECKOM
KapTUHBI K¢ B MPOIIJIOM, U B HACTOsIIIIee BpeMsT OoJree
BaXXHO YUYHUTHIBATh TCHETHUECKIE OCOOCHHOCTH OITYXOJIM:
Ip19g-xonenerwst, IDH-mytatys/makuii Tun, EGFR v ap.

IMpodeccop A.U. IMumxenaypu (MockBa) oOpricoBa
MIEPCIEeKTUBEl Pa3BUTHUS MHUKPOHEHPOXUPYPTUU: 3TO
1 pa3BUTHE OCHOBHBIX MUKPOXUPYPTUIECKIX MHCTPYMEH-
TOB, U (pMKcaMsI pyK XUpypra, IMHAMHAYECKash TPaKIIHS
MO3Ta, a TAaKXKe YCOBEPIICHCTBOBAHNE XUPYPTAICCKUX T0-
CTYTIOB.

HoxkTop mennimackux Hayk M. B. Cenpko (MockBa)
TTOICIVIICS OITBITOM MUKPOXHPYPTAYECKOTO JICUCHMST TH-
CTaJIbHBIX aHEBPU3M TOJIOBHOTO MO3Ta, KOTOPBIE UMEIOT
TeHACHIINIO K pa3phiBy. JledueHne TaKMX aHEBPHU3M OCY-
LIECTBIISIOT yTeM KiunupoBanus (74 %), pexe — Tpen-
IMHTA ¥ ICCEUCHMUSI.

HoxkTop meauumHcKux Hayk .M. AntonoB (KpacHo-
TOPCK) paccKasay 0 XUPypPruIecKOM JICUeHUN OOEBBIX 10~
BpEXXIECHUI 3KCTPaKpaHUAJIBHBIX OTACIIOB COHHBIX U T0-
3BOHOYHBIX apTePUIA.

YTo cuurtaTh ociaoxHeHHEeM B xupypruu? Ha satom
rmoapooHo octaHoBwIcA Tipocdeccop I1.I. askuA (Kpac-
HosipcK). CchUTasich Ha XUPYPTAYECKHe KiIacCu(PUKaIIT
Pa3IMIHBIX aBTOPOB, JOKJIAMUYMK CHEJIal aKIICHT Ha pa3-
JINYMU TIOHATUI «OCTIOXKHEHUS» U «IIOCJIEACTBUS OIepa-
>, CTOUT OTMETHUTB, YTO B MUPE IO CHX TTOP HET KOH-
CeHCyca 1o JaHHOMY BOIIPOCY.
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B pamkax ¢opyma cocTosumich 00pa3oBaTeIbHBIC ITUKITBI
0 HEMPOBU3yAIN3alN U COCYOIUCTOM HEUPOXUPYPIUM.
B xone nocaeaHero yaenaeHo BHUMaHWE MPUHLMIIAM Majlo-
WHBAa3MBHOCTU B XMPYPruy aHEBPU3M M apTEPHUOBEHO3HBIX
MaTbMOopMalIHii TOJIOBHOTO MO3ra. MUKPOXUPYPIHs aHEB-
PU3M MPOKCUMAJIbHBIX OTAEI0B BHYTPEHHEN COHHOM ap-
TepUr pacCMaTpUBAJIACh C MO3ULIMYA BHYTPUCOCYIUCTBIX
TexHoyioruii. B paMKkax 1MKJa 10 HEeUpoBU3yaIu3aluu
paccMaTpuBaIv BOIPOCHl UCMOJIb30BaHUSI UHTpaomnepa-
uuoHHo MPT B HelipoXupypruu, mo3uTPOHHO-IMUCCHU~
OHHOI TOMOTrpachUM B TMATHOCTUKE OITYXOJICH MO3Ta, BO3-
MmoxxHoctn TipuMmeHenust APT-CEST B muarHoctuke
[JIMOM, a TaKXXe COCTOSIHME LiepeOpaibHOTO apTepuoBe-
HO3HOTO COMPSIKEHUST Y MOCTPadaBIIUX C YePEMHO-MO3-
TOBOM TPaBMOM.

IIIxona Mo HEMPOOHKOJIOTUHX OblJ1a MOCBSIIIEHA pa3-
HOCTOPOHHEMY PAaCCMOTPEHMIO MPOOAEMATUKHU 37TI0KaYe-
CTBEHHBIX OIyXOJIeii LEHTPaTbHOU HEPBHOM CHUCTEMBI:
MOJIEKYJISIpHAsl KapTUHA TJIMOM, MYJibTUIIapaMeTpuie-
CKUe HeWpoBU3yalu3allMOHHbIE XapaKTePUCTUKU MPU
peLUMarBax U BO3MOXKHOCTU XUPYPIUU INIMOM OCTPOBKOBO
nosu. bblta mogpoOHO U310XKEHA CTpATETUSI KOMIIJIEKC-
HOTO JIeueHMs1 OOJIbHBIX C HETJIMAJIbHBIMU 3JI0KAYECTBEH-
HBIMU OMYXOJISIMU, 0003HAYEH MYJIBTUAMCLIMIIMHAPHbBIN
MOJAX0/1 B IEYEHUU METACTA30B paKa JIETKOTO B TOJJOBHOM
MO3T.

B pamkax ¢popyma nporio 10 cummiosmymoB. Ha cum-
MO3UYME IO XUPYPTUM 00U NOKTOP MEAULIMHCKMX HayK
J.A. P3aeB (HoBocuOMpPCK) MOAEIUICS ONBITOM UHTpA-
OMNepallMOHHOTO HEMPOMOHUTOPUHTA MPU XUPYpTUYe-
CKHMX BMEIIATEJILCTBAX IO ITOBOAY reMuGalnaJbHOTO
cna3ma. Bo BpeMsi MUKpPOBACKYASIpPHON NeKOMMOpPECCUU
JIMIIEBOTO HEpBa MPOBEAEHUE MHTpaoNepalMOHHOTO
HEMPOMOHUTOPUHTA MPECIEAYET JBE OCHOBHbBIE LIEIU —

KOHTPOJIb IEKOMIIPECCUU U MPEIOTBpAIlieHIE BO3MOXHBIX
OCJIOKHEHUI UCXO/s1 U3 BIOOpA KOHKPETHOM METOAMKM.
«HeiipoMOHUTOpPHHra MHOTO He ObIBAET», — MOAYEPKHYII
JxamMunab AdeToBud.

Kaxnasg rema cummosuyMa «[IMoMbl GyHKIIMOHAb-
HO 3HAYMMBIX 30H T'OJIOBHOT'O MO3Ta» COIIPOBOXIAIACh
BBICTYIUIEHHMEM ABYX AOKIaAuYUKOB. OCOOEHHOCTHU aHe-
CTE3MOJIOTMYECKOr0 00eCIeYeHUsI IPU XUPYPruu B 001a-
CTH IBUTaTeIbHBIX U peueBbIX (DYHKIIMOHAIbHBIX 30H,
KOTOpbIe 0CO00 aKTyasIbHbI B Clly4ae KpAHUOTOMUU B CO-
3HAHMU, OBUIM MOAPOOHO oOmUCcaHbl Ipodeccopom
A.1O. Jlyonunasim (Mocksa). J1omoTHUTEIbHASI MOTOPHAS
30Ha — Y4aCTOK KOPbI TOJIOBHOI'O MO3I'a, PACIIOIOXEHHBII
Ha MeIMaJbHOM MOBEPXHOCTU JIOOHOM I0JIM TOJIOBHOTO
MO3ra, MOJHOCTbIO HAXOASLINIACS B Mpeaeaax MexXIIomy-
LIAPHOM 1LIEIN; 3TOT Yy4aCTOK HEOAHOPOAEH IO CBOEit
CTPYKTYPE U CBSI3SIM C APYTMMU OTeaMU FOJI0OBHOIO MO3-
ra, 4To 0OYC/IOBJIMBAET HeXeJlaTeJIbHbIe (M1 HEOYEBUIHBIE,
Ha MepBbIii B3[JISA) ABUTATEIbHbIE U PEYEBbIE OCIOKHEHMS



B MOCJIEOTIEPALIMIOHHOM Tiepuofie. JJOKTop MeAUIIMHCKIX
HayK A.A. 3yeB (MockBa) yKa3ay Ha OCOOCHHOCTH oIlepa-
LI TIPU OTTYXOJIEBOM MOPAKEHNU TAHHOTO y4acTKa KOPbI
TOJIOBHOTO MO3Ta.

Ha cex1imoHHOM 3acelaHMU 1O YeperTHO-MO3TOBOM
tpaBme K.TI. Vitnykaii (KsI3bUT) pacckasai o HelipoTpaBme
MpU BEPXOBOIl e31me. B pesynbraTe mameHus ¢ Jomiaan
B ThiBe cTpamaroT B OCHOBHOM MYXYHWHBI (B OTJIMUME
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ot CIIIA, EBpornisl 1 ABcTpanvu, Tie KapTuHa uHast). Jlok-
Top MemMIIMHCKMX HayK A.B. CemenoB (MpKyTck) paccka-
3aJ1 00 UHTPAKAPOTUIHOUW UHDY3UM aHTUOMOTUKOB ISt
MPOOWIAKTUKY THOWHBIX OCJIIOXHEHUI MIPU OTHECTPEITb-
HBIX TIPOHUKAIOIIUX Y€PETTHO-MO3TOBBIX PAHEHMUSIX, TTO/I-
KPETUB CBOM MOKJIAl MHTEPECHOM UCTOPUYECKON CITpaB-
KO o naHHo rpobieme.

Kaxk 3aBepmmarommit akkopa Ha ¢opyMe ObITHA Bpyde-
HBI TAMSATHBIE HArpaabl Accolranuu Heiipoxupypros Poc-
cun. Menanbe nmenu npodeccopa Kcennu MBaHoBHBI
XapuTOHOBOU «3a BEPHOCTb HEMPOXUPYPTUM» TIOTYINIT
npocdeccop B.B. Crynak (HoBocnubupck). Menaibio nme-
HU akagemnKa boprca BeeBomonmosrya laiimapa «3a BKiazn
B Pa3BUTUE BOEHHOU HEMPOXUPYPrUur» OB HATPAXKIEHbI
akanemMuk B.A. Xwibko, npodeccop B.E. INapdenon
(Cankr-IleTepOypr), HOKTOp MEOIMIMHCKHX HayK
II.X. Tuzarysumua (MockBa) U Apyrue BOGHHbIE HEUPO-
XVPYyPru, OKa3bIBaOIINE TOMOIIb pAHEHBIM. B cBoeit 3a-
KJIIOYUTENbHOM peun akagemMuk B.B. KpbiioB otmeTnn,
YTO JOJT JTI000TO HEHPOXUPYpPra — KAYeCTBEHHOE JIEYeHUE
MAalMEeHTOB, CO3UAAHME U TTPEyCIIeBaHNE HA CBOEM TIOTIPH -
11e Ha 6J1aro CTpaHbl M HEMPOXUPYPTUM.

JImumpuii Eaughepos, Mockea
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EXPERIENCE OF STENTING OF THE EXTRACRANIAL
PART OF THE INTERNAL CAROTID ARTERY IN PATIENTS
WITH ACUTE ISCHEMIC STROKE

M. Yu. Volodukhin'-3, I.A. Podshivalov' 3, D.R. Khasanova®-3, R.N. Khairullin!

!Interregional clinical diagnostic center; 12a Karbysheva St., Kazan 420116, Russia;
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3Kazan State Medical University, Ministry of Health of Russia; 49 Butlerova St., Kazan 420012, Russia

KoHTaKThI:

Mikhail Yuryevich Volodukhin voloduckin@mail.ru

Aim. To present the experience of stenting of the extracranial internal carotid artery (ICA) in case of tandem steno-
occlusive carotid lesion in the most acute phase of ischemic stroke.

Materials and methods. From December 2018 to December 2021, 29 patients with acute ischemic stroke, because
of tandem steno-occlusive lesions of the ICA and intracranial arteries, underwent endovascular surgery to restore cer-
ebral blood flow.

Results. Successful restoration of cerebral blood flow (according to the mTICI 2b-3 scale) achieved in 22 (75.9 %)
patients. Four (13.8 %) patients had stent thrombosis in the early postoperative period. The incidence of symptomatic
hemorrhagic transformation observed in 2 (6.9 %) patients. The frequency of a favorable functional outcome (Rankine 0-2)
on the 30* day was 20.7 %, mortality — 24.1 %.

Conclusion. Stenting of the extracranial ICA in patients with acute ischemic stroke improves the efficiency of restora-
tion of cerebral blood flow. The use of low doses of glycoprotein receptor blockers prevents stent thrombosis in the
early period after implantation and does not increase the incidence of symptomatic hemorrhagic complications.

Keywords: acute ischemic stroke, glycoprotein receptor blockers, carotid artery stenting
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INTRODUCTION

In patients with acute ischemic stroke undergoing
intraarterial methods of restoring cerebral blood flow, the
incidence of carotid tandem steno-occlusive lesion is 25—
30 % [1]. The natural course of the disease is characterized
by a poor functional outcome and high mortality rate. Li-
terature is extremely controversial on the efficacy of endo-
vascular surgical methods of reperfusion therapy in this
patient population [2].

The aim is to present the experience of performing
stenting of the extracranial internal carotid artery (ICA)
in case of tandem steno-occlusive lesion in the carotid sys-
tem in the most acute phase of ischemic stroke.

MATERIALS AND METHODS

From December 2018 to December 2021, in the Inter-
regional Clinical Diagnostic Center (Kazan city), 29 pa-
tients with acute ischemic stroke, which occurred against
the background of tandem steno-occlusive lesions of the

ICA and intracranial arteries, underwent endovascular sur-
gery to restore cerebral blood flow (Table 1).

All patients upon admission underwent a set of exami-
nations according to the recommended patient manage-
ment protocol for acute ischemic stroke. X-ray surgical
interventions were performed on an Innova 3100 (GE) an-
giography system. Mean time from disease onset to hospi-
talization was 152 minutes. Nineteen interventions were
performed under local anesthesia, and ten under general
intubation anesthesia. to minimize the risk of distal embo-
lism, blood flow in the carotid artery was blocked in every
case by a large-diameter (9F) occlusive guiding catheter.
Balloon angioplasty of the ICA was performed with a bal-
loon catheter of at most 5.5 mm in diameter. The method
of thrombectomy from the intracranial system (aspiration,
stent retriever-assisted, or combination technique) was cho-
sen depending on the surgeon’s preferences and the ana-
tomical features of the patient’s extracranial and intracra-
nial arteries. The efficacy of restoration of cerebral blood
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Table 1. Characteristics of the operated patients and performed interventions

Characteristic Value
Total number of patients, n (%) 29 (100)
Average age, years 66+ 12.6
Sex, n (%):
male 20 (69.0)
female 9 (31.0)
NIHSS score at hospitalization, points 20 (15-27)

Time from disease onset to hospitalization, min 152 (60—334)

Time from hospitalization to puncture, min 95 (45—145)
Time from puncture to completion
of intervention, min 55 (35-85)
Performed intervention, » (%):
Intravenous thrombolytic therapy 2 (6.9)
Segmental occlusion of the extracranial [CA 2 (6.9)
part
Prolonged occlusion of the extra- and 5(17.2)
intra-cranial ICA parts
Occlusion of the extracranial [CA part 22 (75.9)
in combination with MCA embolism
Mechanical thrombectomy using stent 19 (65.5)
retriever
Mechanical thrombectomy using aspiration 3(10.3)
catheter
Mechanical thrombectomy using 4(13.8)

combination techniques

Note. NITHSS — National Institutes of Health Stroke Scale;
ICA — internal carotid artery; MCA — middle cerebral artery.

flow after the X-ray surgical intervention was assessed using
the mTICI (modified Treatment In Cerebral Ischemia)
scale. Effective restoration of cerebral blood flow was con-
sidered to be mTICI 2b—3. In 25 patients, stent implanta-
tion was performed after the intracranial blood flow was
restored (Fig. 1), and in 4 patients, before performing mechan-
ical thrombectomy from the intracranial arteries (Fig. 2).
Before stent implantation, the patients were injected
with glycoprotein receptor blockers (GPRB) (GPRB ad-
ministration protocol approved by the decision of the med-
ical commission, Protocol 134 of 12 November 2018). The
bolus and infusion doses were calculated based on the pa-
tient’s body weight and amounted to half the manufacturer-
recommended dose. Infusion with GPRB was continued
for 4 hours. After the intervention was completed, the pa-
tients were transferred to the intensive care ward of the
neurology department and administered a loading dose
of aspirin (300 mg). In the postoperative period, all patients
received comprehensive therapy according to the up-to-date
recommendations on patient management for acute is-
chemic stroke [3]. Twelve hours later, a control cerebral
computed tomography was performed. In the absence
of hemorrhagic transformation, clopidogrel (75 mg) was
administered. From then on, dual disaggregation therapy
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was administered (aspirin 100 mg, clopidogrel 75 mg). If
there were any signs of type 2 hemorrhagic transformation,
only aspirin was administered, which was discontinued if
type 1 or 2 parenchymal hematoma was detected.

RESULTS

Successful restoration of cerebral blood flow (according
to the mTICI 2b—3 scale) was achieved in 22 (75.9 %)
patients. The incidence of distal embolism in the previous-
ly occluded vascular system was 31 %, and 17.2 % (5 pa-
tients) — in the previously unaffected vascular system. Four
(13.8 %) patients had stent thrombosis in the early postop-
erative period (48 hours). The incidence of hemorrhagic trans-
formations 37.9 % (11 patients), of which symptomatic hemor-
rhagic transformation was observed only in 2 (6.9 %) patients,
while 1 (3.4 %) patient developed a malignant cerebral
edema. The frequency of a favorable functional outcome
(modified Rankine 0—2) on the 30* day was 20.7 %, mor-
tality — 24.1 %. The results of endovascular surgical inter-
ventions are presented in Table 2.

DISCUSSION

Mechanical thrombectomy performed within the
24-hour therapeutic window is becoming standard treat-
ment for patients with acute ischemic stroke, which oc-
curred because of large cerebral artery occlusion [3]. Data
are controversial on the efficacy of endovascular interven-
tions in patients with carotid tandem steno-occlusive lesion,
therefore the present-day recommendations list their prov-
en level of efficacy as 2B. The problem yet to be solved is
choosing the treatment method for extracranial occlusion.
Performing isolated thrombectomy is rarely sufficient to en-
sure patency of the ICA, since occlusion occurs at the site
of a complicated atherosclerotic plaque in a vast majority
of the cases, and it requires balloon angioplasty and/or
stenting to restore patency of the ICA [1]. A number of au-
thors have demonstrated ICA stenting to be an independent
predictor for restoring cerebral blood flow successfully and
improving the functional outcome in this patient population
[4, 5]. The results of TITAN, a major trial comprising 482
patients, have shown a reliable advantage of extracranial
ICA stenting in terms of both frequency of successful res-
toration of cerebral blood flow and functional outcome [6].
Our clinic has been using stent implantation in the most
acute phase of ischemic stroke in the presence of carotid
tandem steno-occlusive lesion.

The phasing of restoration of cerebral blood flow in cas-
es of tandem lesions in the carotid system is still debated.
Retrograde access presumes that initial thrombectomy is
performed from the intracranial system, while antegrade
access assumes that extracranial blood flow is restored with
subsequent thrombectomy performed from the intracranial
arteries. Each method has its advantages and disadvantages.
Initial thrombectomy from the intracranial system allows
for a faster restoration of the intracranial blood flow because
of the presence of anastomoses in the cerebral arterial circle
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Fig. 1. Data from computed tomography (CT), magnetic resonance imaging (MRI) and cerebral digital subtraction angiography of an 83-year-old patient
hospitalized with an acute ischemic stroke symptoms in 320 minutes after the onset of the disease: a — CT scan at admission; b — MRI (DW1 mode) at admission:
hyperdense zone in the left temporal lobe; ¢ — left carotid cerebral angiography at admission: occlusion of the extracranial internal carotid artery (ICA) (dark
arrow), contrasting of the supraclinoid segment of the ICA due to extra-intracranial collaterals, and occlusion of the distal middle cerebral artery (MCA) (white
arrow); d — left carotid cerebral angiography after ICA balloon angioplasty and MCA thrombectomy using a stent retriever. The blood flow through the
intracranial arteries restored (mTICI —3). Residual stenosis of the extracranial ICA up to 85 % (red arrow); e — cerebral angiography of the ICA after stenting;
f— CT'scan of the patient in 12 hours after surgery: without signs of hemorrhagic transformation

system, but retains the potential risk of recurrent embolism
when extracranial revascularization is performed. The dis-
advantage of initially performing antegrade access is the
absence of antegrade blood flow, increasing the risk of re-
peat thrombosis. In the observations presented, we preferred
antegrade access in most patients, performing ICA stenting
after the intracranial blood flow was restored successfully.

The antiaggregant and anticoagulant therapy regimen
under stent implantation during the acute phase of ischem-
ic stroke is still debated [7]. In this patient population, ad-
ministration of heparin after carotid artery stenting is not
pharmacologically justified; besides, the previously pub-
lished works demonstrate a reliable increase in the inci-
dence of symptomatic hemorrhagic transformations when
heparin was used at >3,000 IU [8]. The scope of using oral
P2Y12 receptor blockers in the most acute phase of ischem-
ic stroke is limited by the time of achieving therapeutic
concentration for an effective suppression of platelet aggre-
gation. On the other hand, when this medication group is
used and hemorrhagic complications develop, the aggrega-
tion capacity of platelets is extremely hard to restore, in-
creasing the risk of severe complications. Thus, GPRB are

becoming the medications of choice for patients with acute
ischemic stroke when stent implantation is necessary [9,
10]. The advantage here is the swift suppression of the ag-
gregation capacity of platelets. According to S.R. Steinhubl
et al., ten minutes of intravenous infusion of eptifibatide or
tirofiban lead to the aggregation activity of platelets being
suppressed in 99 and 95 % patients respectively, which allows
for an immediate stent implantation with a minimum risk
of its thrombosis. Because of their low molecular mass, these
medications have a weak bond with platelet receptors, thus
50 % of platelets restore their aggregation capacity in as early
as two hours after the infusion is discontinued [11].

A. Jost et al. examined the experience of administering
low doses of eptifibatide to treat 58 patients in the acute
phase of stroke with occlusive lesion in the carotid system.
The authors demonstrated that cerebral blood flow was
successfully restored in 96 % of the patients, a favorable
functional outcome in 72 %, and the incidence of develop-
ing symptomatic hemorrhagic transformations was 2 %
[12]. In our work, we used GPRB (eptifibatide, tirofiban)
at half the manufacturer-recommended dose. Successful
restoration of cerebral blood flow was achieved in 75.9 %
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Fig. 2. Data from computed tomography (CT), magnetic resonance imaging (MRI) and cerebral digital subtraction angiography of a 53-year-old patient
hospitalized with an acute ischemic stroke symptoms in 65 minutes after the onset of the disease: a — CT scan at admission; b — MRI (DWI1 mode) on admission:
extensive hypergingival zone in the left temporal lobe; c — MRI (2D TOF mode): occlusion of the internal carotid artery (ICA) and proximal middle cerebral
artery (MCA) (shown by red lines); d — cerebral angiography of the extracranial part of the left ICA, occlusion of the left ICA with signs of a filling defect
(thrombus); e — cerebral angiography after stent implantation, restoration of blood flow in the extracranial ICA; f— cerebral angiography of the intracranial
basin on the left, occlusion of the proximal MCA; g, h — cerebral angiography of the left carotid basin after MCA aspiration with complete restoration of blood
flow (mTICI — 3), frontal and lateral views; i — CT scan of the patient after 12 hours: without signs of hemorrhagic transformations

Table 2. Outcomes of using endovascular surgical interventions

Result of intervention

Effective restoration of cerebral blood flow
(mTICI 2b-3)

Embolism in the previously occluded vascular
system

Embolism in the previously unaffected vascular
system

Stent thrombosis in the first 2 days
Hemorrhagic transformation
Asymptomatic hemorrhagic transformation
Symptomatic hemorrhagic transformation
Symptomatic cerebral edema

Favorable functional outcome on day 30
(mRs — 0-2)

Unfavorable functional outcome on day 30
(mRs — 3-5)

Death

Number
of patients,

n (%)

22 (75.9)
9 (31.0)

5(17.2)

4(13.8)
11 (37.9)
9 (31.0)
2(6.9)
1(3.4)

6 (20.7)

16 (55.2)

7 (24.1)

Note. mTICI — modified Treatment In Cerebral Ischemia;

mRs — modified Rankin Scale.

patients. The frequency of symptomatic hemorrhagic trans-
formations was low, 6.9 %.

Early works mentioned that disaggregates increased the
risk of symptomatic hemorrhagic transformations to 20 %.
More recent research demonstrates that the frequency
of their development in this patient population is not in-
creased [6, 12]. According to the protocol in our clinic,
dual disaggregate therapy was only prescribed after a control
computed tomography was performed in 12 hours, and
disaggregates were discontinued if there were signs of pro-
nounced hemorrhagic transformation.

According to various authors, the incidence of stent
thrombosis implanted during the acute phase of ischemic
stroke varies between 1.3 and 17 %, reaching 52 % in cer-
tain observations [13, 14]. As reported by A. Jost et al., when
GPRB was administered, stent thrombosis was observed
in 7 % of the patients over the first 48 hours [12]. In our series
of observations, stent thrombosis over the first 48 hours was
observed in 4 (13.8 %) patients. In 2 patients, thrombosis
could be explained by the onset of vomiting after taking a
saturation dose of aspirin, which may well have been why
aspirin had no therapeutic effect. In the series of observations
presented, the infusion of GPRB never lasted over 4 hours,
which could have led to the increase in the incidence of stent
thrombosis in the early period. Further research is necessary
to assess a safe and effective duration of GPRB administ-
ration.
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When performing mechanical thrombectomy, distal
embolism is an ominous complication that substantially
decreases the clinical efficacy of the surgical intervention or
renders it useless at all. Our works published earlier demon-
strated that blocking the cerebral blood flow by means of an
occlusive guiding catheter reliably decreases the risk of this
complication [15]. The series of observations presented fea-
tures the incidence of distal embolism in the previously
affected vascular system at 31 %, and 17.2 % in the previous-
ly unaffected one. We routinely made use of large-diameter

(9F) occlusive guiding catheters in order to ensure the guid-
ing of instruments through its lumen.

CONCLUSION

Stenting of the extracranial ICA in tandem steno-oc-
clusive lesions in patients with acute ischemic stroke helps
improve the efficiency of restoration of cerebral blood flow.
The use of low doses of GPRB prevents stent thrombosis
in the early period after implantation and does not increase
the incidence of symptomatic hemorrhagic complications.
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Background. Due to rare occurrence of distal cerebral aneurysms, there are very few publications devoted to endovas-
cular treatment. Due to current progress in the endovascular surgery, the number of successfully cured patients with
distal aneurysms has been increasing recently.

Aim. To determine technical capabilities and evaluate results of endovascular treatment of patients with distal intra-
cranial aneurysms.

Materials and methods. The work is based on analysis of data of endovascular treatment among 45 patients with distal
cerebral aneurysms in two neurosurgical departments of federal medical centers. Of the 45 analyzed cases 30 were
without aneurysm rupture and 15 were with rupture.

Results. Endovascular treatment of the distal aneurysms made it possible to achieve good treatment results (4-5 points
on the Glasgow Outcome Scale (GOS)) in 97.8 % of cases: 5 points on GOS - in 68.9 %, 4 points on GOS - in 28.4 %.
One (2.2 %) fatal outcome was obtained. The most frequent methods of embolization were embolization of aneurysm
by coils with stent assistance (37.8 %) and installation of a flow-diverter stent (28.9 %). Embolization with only coils
(20 %) or occlusion of parent artery (13.3 %) were used less frequently. In 3 out of 6 patients, the occlusion of parent
artery was not planned.

Conclusion. Development of endovascular surgery and technical capabilities of performing operations in the distal
cerebral arteries has made it possible to form a multidisciplinary approach to choosing the optimal method of shutting
off the distal aneurysm from the bloodstream, taking into account the modern possibilities of open surgery. This is

especially important for patients in serious condition due to ruptured aneurysm.

Keywords: distal cerebral aneurysm, endovascular treatment, flow-directing stent, coils, stent assistance

For citation: Senko I.V., Kisilev V.S., Sosnov A.0. et al. Endovascular treatment of distal cerebral aneurysms. Neyro-
khirurgiya = Russian Journal of Neurosurgery 2023;25(3):24-33. (In Russ.). DOI: 10.17650/1683-3295-2023-25-3-24-33

INTRODUCTION

Current approach to treatment of distal cerebral aneu-
rysms is multimodal. The literature includes a sufficient
number of studies comparing different methods of treating
cerebral aneurysms [1—10], but due to the rare occurrence
and large anatomical and topographic heterogeneity of distal
cerebral aneurysms, there are no separate randomized studies
comparing the use of open and endovascular methods in the
treatment of such patients. The main methods of endovascu-
lar treatment of distal aneurysms are selective embolization
of the aneurysm with stent — or balloon-assisted coils, instal-
lation of a flow-diverter stent, and occlusion of parent artery
with coils [3, 8, 24]. The first 2 methods are reconstructive,
the third is deconstructive.

The distal location and anatomy of aneurysms did not
allow full use of endovascular methods until recently. The
main difficulties in endovascular embolization of distal
aneurysms were and still are complicated navigation and
stabilization of the microcatheter in the aneurysm cavity, as
well as the use of assistive techniques [3, 5, 6, 8, 11, 22].
However, these problems are almost eliminated with the
advent of the flow-diverter stents [16, 19, 23].

In addition, the previously cautious approach to use
endovascular techniques in the acute period of hemorrhage
is becoming a thing of the past with development of endo-
vascular techniques and pharmacological support for the
procedure. Endovascular treatment of distal aneurysms in
subarachnoid hemorrhage conditions, especially in patients
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in severe condition, showed better results in comparison
with the use of open surgery [1, 8—10, 15, 20].

The aim of the study was to determine the technical
capabilities and evaluate the results of endovascular treat-
ment of patients with distal cerebral aneurysms.

MATERIALS AND METHODS

Distal intracranial aneurysms include aneurysms loca-
ted in the distal parts of the large arteries of the carotid and
vertebrobasilar systems: aneurysms of the A2—A5-segments
of the anterior cerebral artery, the M2—M4-segments of the
middle cerebral artery (MCA), the P2—P4-segments of the
posterior cerebral artery (PCA), aneurysms of the cerebel-
lar arteries located more distal to the place where they arise
from the vertebral and basilar arteries.

The work is based on the analysis of results of endovas-
cular treatment of 45 patients with distal cerebral aneurysms
at the Federal Center for Brain and Neurotechnology of the
Federal Medical and Biological Agency of Russia during the
period from January 1, 2020 to December 31, 2021 (n = 6) and
at the Federal Center for Neurosurgery of the Ministry
of Health of Russia from January 1, 2014 to December 31,
2021 (n = 39).

The study included 10 men and 35 women aged from
29 to 78 years (median — 53 years). Among the admitted
patients, 15 (33.3 %) had a history of distal cerebral aneu-
rysm rupture, 5 (11.1 %) had pseudotumor and 5 (11.1 %)
had embolic type of clinical course. In 20 (44.4 %) patients,
the aneurysm was detected accidentally.

Seven patients with distal aneurysm rupture were ad-
mitted in the acute period (first 14 days) of hemorrhage, the
remaining 8 — in the delayed period. After subarachnoid
hemorrhage patients had lowered level of wakefulness from
moderate stunning to sopor in 60 % of cases (n =9). Hemor-
rhage from distal aneurysms was more often of types II and
IV according the C.M. Fisher scale — both were in 46.7 %
of cases, respectively. In the acute period of hemorrhage all
patients underwent surgery on the 1 day of admission to the
neurosurgical department of the Federal Center.

Surgical treatment of a patient with distal aneurysm was
discussed jointly by neurosurgeons and specialists in X-ray
surgical methods of treatment, while the method of closing
off the aneurysm depended on the presence of an aneurysm
rupture and its anatomy and topography.

Functional outcomes after endovascular treatment were
assessed using the Glasgow Outcome Scale (GOS) at the
time of hospital discharge.

Statistical data analysis was performed by the use
of personal computer with the MacOS Sierra operating
system (Apple Inc., USA) and the IBM SPSS Statistics v. 24
software (IBM Corp., USA). Descriptive nonparametric
statistical methods were used.

RESULTS
Anatomical and topographical characteristics. The distal
aneurysms that underwent endovascular treatment were

more often located on PCA (19 cases) and the pericallosal
artery (PA) (15 cases). In 8 cases, the aneurysms were lo-
cated in the distal segments of cerebellar arteries, while
in 3 cases — in MCA territory.

Thirty two (71.1 %) distal aneurysms had a saccular
structure, 13 (28.9 %) — were fusiform aneurysms. At the
same time, more than half (62.5 %) of saccular aneurysms
had a relatively wide neck (more than 3 mm). The size
of aneurysms varied from 2.2 to 29.3 mm: 0—7 mm —
in 55.6 % of cases, 7.1—-5 mm — in 33.3 %, 15.1-25 mm —
in 6.7 % and more than 25 mm —in4.4 %.1In 10 (22.2 %)
cases, the distal aneurysms were combined with aneurysms
of other localization and 2 patients had 2 distal aneurysms
on the same artery.

Methods of endovascular removal of distal aneurysms
from the bloodstream. Methods of endovascular removal
of distal aneurysms from the bloodstream are divided into
reconstructive and deconstructive ones. The most frequent
methods of embolization used in our work were aneurysm
embolization with stent-assisted coils and installation of
a flow-diverter stent (see Table).

Methods of endovascular shutdown of distal aneurysms from the bloodstream

Number
Methodology of patients, n (%)
Embolization with coils 9 (20)
Embolization with coils
and with stent-assisted 1737.8)
Installation of a flow-diverter stent 13 (28.9)
Occlusion of the parent artery by coils 6 (13.3)

As a rule, installation of a flow-diverter stent and em-
bolization with stent-assisted coils was used for non-rup-
tured distal aneurysms. For ruptured aneurysms, everything
depended on the location and technical availability of the
aneurysm for intravascular devices. We always tried to pre-
serve the parent artery and perform the most effective em-
bolization (class I and II according to the Raymond—Roy
classification), more often it was possible to do with the
help of coils using a removable assistive device. In 5 of 6
patients with Raymond—Roy class II embolization per-
formed in the acute period, during re-hospitalization after
3—7 months the embolization was supplemented with either
coils with a stent or the installation of a flow-diverter stent.
If it was impossible to perform reconstructive embolization
of the distal aneurysm in the acute period or if there were
technical difficulties, the parent artery was closed with coils.

In cases of non-ruptured distal aneurysms of PCA and
PA, the most effective treatment methods were the use
of coils with a stent or a flow-diverter stent (Fig. 1—4).
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Fig. 1. Embolization of the pericallosal artery (PA) aneurysm with stent assistance: a — cerebral angiogram (CAG), lateral projection; b — CAG, direct projection;
¢ — stent installation; d — embolization of PA aneurysm. 1 — PA; 2 — PA aneurysm; 3 — stent in the PA; 4 — microcatheter in the aneurysm cavity; 5 — coils

Fig. 2. Installation of a flow-diverter stent for pericallosal artery (PA) aneurysm: a — cerebral angiogram (CAG), lateral projection; b — installation of flow-
diverter stent; c — CAG, early arterial phase; d — CAG, late arterial phase. 1 — PA; 2 — aneurysm and stagnation of contrast agent in the aneurysm; 3 — flow-
diverter stent
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Fig. 3. Embolization of the posterior cerebral artery (PCA) aneurysm with stent assistance: a — cerebral angiogram, oblique projection; b — stent placement;

¢ — embolization with coils of the I aneurysm; d — embolization with coils of the 2 aneurysm. 1 — PCA; 2 — PCA aneurysms; 3 — stent in PCA; 4 — aneurysms
embolized by coils

Fig. 4. Installation of flow-diverter stent in case of aneurysm of the posterior cerebral artery (PCA): a — cerebral angiogram (CAG), direct projection; b —

installation of flow-diverter stent; c — CAG, direct projection, control 3 months later; d — CAG, lateral projection, control 3 months later. 1 — PCA; 2 — PCA
aneurysms; 3 — flow-diverter stent
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Fig. 5. Embolization by coils of the pericallosal artery (PA) aneurysm with rupture: a — cerebral angiogram (CAG), lateral projection; b — CAG, direct projection;
¢ — installation of microcatheter into the aneurysm cavity and introduction of coils; d — total embolization of PA aneurysm. 1 — PA; 2 — aneurysm
of A3 PA segment with narrow (1.8 mm) neck; 3 — microcatheter in the PA and aneurysm cavity; 4 — coils in the aneurysm cavity

Fig. 6. Embolization of distal aneurysm of the posterior cerebral artery (PCA) together with the parent artery: a — cerebral angiogram, oblique projection;
b—d — embolization by coils. 1 — aneurysm of the P4 segment of the PCA; 2 — coils in the aneurysm cavity
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Fig. 7. Embolization of distal aneurysms of the middle cerebral artery (MCA): a, b — embolization of the M2 segment MCA aneurysm using coils and stent;
¢, d — embolization of the M4 segment MCA aneurysm together with the parent artery. 1 — aneurysm of the MCA M2 segment; 2 — stent in the lumen of M2

segment; 3 — coils in the cavity of the M2 segment aneurysm; 4 — aneurysm of the MCA M4 segment; 5 — coils in the lumen of the MCA M4 segment
aneurysm

After embolization

Fig. 8. Embolization of distal cerebellar artery aneurysms: a — embolization of aneurysm of the P2 segment of the posterior inferior cerebellar artery with
preservation of the artery lumen; b — embolization of aneurysm of the S2 segment of the upper cerebellar artery with preservation of the artery lumen; c —

embolization of aneurysm A2 segment of the anterior inferior cerebellar artery with artery occlusion. Arrows indicate cerebellar artery aneurysms before and
after embolization
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Fig. 9. Results (outcomes) of endovascular treatment of distal aneurysms
of the brain (n = 45). GOS — Glasgow Outcome Scale

In case of ruptured aneurysms of PA and PCA, the use
of the above mentioned techniques is not always safe due
to risk of stent thrombosis and/or delayed occlusion of the
aneurysm. At the same time, modern achievements in phar-
macological disaggregant therapy and improvement of as-
sistive devices might reduce these problems to a minimum.
In our work, we used the coil embolization or occlusion
of the parent artery more often in cases of ruptured distal
aneurysms of PCA and PA (Fig. 5, 6).

In our study, the distal MCA aneurysms were embolized
only in 3 cases, which is due to greater availability and tradi-
tional approaches to treatment of these aneurysms by open
surgery. At the same time, the M2-segment of the MCA aneu-
rysms were successfully reconstructively embolized by the use
of coils with or without assisted techniques, and the M4-seg-
ment of the MCA aneurysm in a seriously ill patient was em-
bolized by the use of closure of the parent artery (Fig. 7).

The cerebellar artery aneurysms have a small diameter
and a tortuous course that also complicates endovascular
manipulations in their lumen. In our study, we performed
embolization of 8 distal cerebellar artery aneurysms: 2 of the
posterior inferior cerebellar artery, 3 of the anterior inferior
cerebellar artery and 3 of the superior cerebellar artery (Fig. 8).
Embolization of these aneurysms more often resulted in oc-
clusion of the parent artery (in 3 of 8 cases). At the same
time, only 1 patient with occlusion of the posterior inferior
cerebellar artery showed appearance of neurological symp-
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toms that almost completely regressed by the time of dis-
charge (GOS — 4 points).

Thus, the use of existing embolization techniques is
possible not only for typical proximal aneurysms, but also
for distal ones.

Results of endovascular treatment of distal aneurysms.
The results of surgical treatment, of course, depend not
only on the treatment method used, but also on the struc-
ture of the analyzed group of treated patients with distal
aneurysms. Given that patients are admitted to federal neu-
rosurgery centers either in the delayed period of hemor-
rhage or with unruptured aneurysms, the results of treat-
ment might predict to be better than in regional vascular
centers. In our study, only 7 of 15 patients with ruptured
distal aneurysm were admitted and treated (with emboliza-
tion) in the acute period of hemorrhage (during the first
14 days).

Good results of treatment in our work were obtained
in 97.8 % of cases (Fig. 9).

There was 1 fatal outcome as a result of rupture of the
PCA aneurysm during embolization and decrease in the
level of wakefulness after surgery to atonic coma.

The main types of neurological deficits at the time
of hospital discharge (4 points according to GOS) were
moderate coordination disorders after embolization of cer-
ebellar artery aneurysm, visual disturbances after emboli-
zation of PCA aneurysms, paresis (up to 4 points) as a result
of cerebral angiospasm after embolization of ruptured MCA
and PA aneurysms, and a slight decrease in the mnestic-in-
tellectual abilities after subarachnoid hemorrhage.

CONCLUSION

In the present work, we demonstrated the technical
capabilities of endovascular embolization of distal cerebral
aneurysms with good treatment outcomes. Development
of capabilities of endovascular surgery allows closing off
from the bloodstream those aneurysms which may be diffi-
cult to access during open surgery that is especially impor-
tant in patients with hemorrhage and those in serious con-
dition.

It is important to conduct a study of endovascular treat-
ment of distal cerebral aneurysms at the regional vascular
centers in cases of aneurysm rupture and compare the re-
sults of treatment with those after open surgery.
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Background. Despite its long history, cranioplasty remains a topical problem of neurosurgery, due to the increasing
number of traumatic brain injury, the consequences of which are the main driver in preserving the population of patients
with postcranioectomy skull defects. As a rule, these defects are extensive, and the use of individual implants in these
cases is the method of choice. Over the past 5 years, the use of products created by medical additive manufacturing has
increased, in this regard, the assessment of long-term results of surgical interventions with their use is an actual issue
of modern medicine.

Aim. to evaluate the results of surgical treatment of patients with skull defects of various etiologies using individual
titanium implants made by three-dimensional printing.

Materials and methods. The study analyzed 94 cases of cranioplasty using individual titanium implants made
by three-dimensional printing using DMLS (Direct Metal Laser Sintering) technology. The minimum follow-up period
was 12 months from the moment of the intervention. Traumatic brain injury and its consequences was the dominant
cause of skull bone defects (n =56, 59.6 %). The average area of defects in the study group was 99.2 + 43.4 cm?. For
men (n = 53), this parameter corresponded to 106.7 + 44.7 cm? for women (n = 41) - 89.5 + 40.1 cm?.

Results. The total number of complications in the study group was 12 (12.7 %) cases, of which 5 (5.3 %) cases were
recorded during the in hospital stay of patients, 7 (7.4 %) — during outpatient follow-up. One complication was not
related to the performed surgical intervention. Removal of the implant was required in 7 (7.4 %) cases. The terms
of implant removal varied from 0 to 14 months from the moment of the performed intervention. The survival rate of in-
dividual titanium implants for more than 12 months was 92.6 %.

Conclusion. The data on the presence of complications after cranioplasty vary from study to study, while the results
of reconstructive interventions performed using individual titanium implants are of significant interest, the use of which
has increased significantly over the past five years due to the introduction of additive medical production into clinical
practice.

Keywords: cranioplasty, cranial defect, three-dimensional printing, follow-up, complications
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INTRODUCTION

Despite its long history, cranioplasty remains a pressing
issue in modern neurosurgery. In general, cranial defects are
mostly artificial and are formed during neurosurgical inter-
ventions accompanied by removal of certain parts of the
cranial bones. The main reasons for craniectomies are se-
vere or, less frequently, moderate brain injury; intracranial
hemorrhages of varying causes: intraparenchymal hyper-
tensive, subarachnoid due to cerebral aneurysm ruptures;
acute cerebrovascular diseases (ischemic stroke) accompa-
nied by brain edema and dislocation; oncological diseases
affecting cranial dura and bones [1—4]. Multiple epidemio-
logical studies show annual increase in the number of pa-
tients with brain injuries [5—8], and consequences of surgi-

cal interventions for their treatment constitute the most
cases of post-craniotomy defects of the cranial bones [1—4].
During management of the acute consequences of dis-
orders which required performance of craniotomy and pa-
tient transfer into the recovery period, it is necessary
to close the existing defects of cranial bones as their persis-
tence can have negative effects: development of trephina-
tion syndrome, brain matter collapse, absence of protection
from direct mechanical impacts, as well as psychological
problems due to esthetic defects in appearance [9, 10].
Due to the introduction of implants produced using
additive manufacturing, the number of studies on the use
of individualized implants has been growing annually. Cur-
rently, medical 3D printing is the most technologically
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advanced method of production of individualized implants
as it allows to eliminate such interim items as press forms
and anatomical models. At the moment in Russia, technol-
ogy of metal printing from titanium alloy powder is available
which can be performed by direct metal laser sintering
(DMLS) or electron beam melting (EBM) [11]. Powder
of titanium-aluminum-vanadium alloy is used as raw mate-
rial, and completed implants are chemically identical to im-
plants produced using traditional molding.

In accordance with the stated above, the aim of the study
was formulated: to evaluate the outcomes of surgical treat-
ment of patients with cranial defects of varying etiology
using individualized titanium implants manufactured by 3D
printing.

MATERIALS AND METHODS

Primary endpoint: survival of individualized titanium
implant during follow-up period of at least 12 months after
cranioplasty.

Secondary endpoints: sex, age, cause of cranial defect,
area of cranial defect, operative time, blood loss, type and
number of postoperative complications, inpatient bed-days.

Inclusion criteria: presence of cranial defect, age >18
years, signed informed consent to participate in the study,

Table 1. Data of the main study parameters

Parameter

Age, years
M = SD
Min—max
Me [Q; Q)]
95 % Cl

Defect square, cm?
M £ SD
Min—max
Me [Q;; Q]

95 % CI

Operation time, min
M £+ SD
Min—max
Me [Q;; Q]

95 % CI

Blood loss, ml
M £+ SD
Min—max
Me [Q; Q,]
95 % CI

In hospital stay, days
M = SD
Min—max
Me [Q; Q]

95 % CI

Follow up period, months
M = SD
Min—max
Me[Q,; Q)]
95 % CI

cranioplasty performed using individualized titanium im-
plant manufactured by 3D printing.

Exclusion criteria: follow up <12 months since surgery,
absence of data on patient’s condition after discharge from
the hospital, patient’s refusal to participate in the study.

Between 2016 and 2021 at the Neurosurgical Division No. 1
of the Novosibirsk Scientific Research Institute of Traumato-
logy and Orthopedics named after Ya.L. Tsivyan, 129 cranio-
plasties using individualized implants manufactured by 3D
printing were performed. One hundred (100) patients com-
plied with the inclusion criteria for the study approved by the
institute’s local ethical committee. Among the patients, 2 had
bilateral defects. Every operation with 1 implant was consid-
ered a separate clinical case, therefore, 102 observations were
approved for analysis. However, at 12 months and beyond after
cranioplasty contact was lost with 8 patients who had unilat-
eral cranial defects. Therefore, for evaluation of treatment
outcomes in accordance with the study criteria, 94 clinical
cases were selected. Descriptive characteristics for the
main studied parameters are presented in Table 1.

The main cause of cranial defect formation were
brain injuries and their consequences (n = 56, 59.6 % of the
total number). Distribution of clinical cases depending on

the cause of cranial defect is presented in the figure.

Total (n = 94) Men (n = 53) Women (n = 41)
422+ 145 36.7 £12.5 49.2 + 14.1
19-75 19—69 25-75
37.5[31; 53] 34129; 42] 51 [37; 60]
39.2-45.1 33.3-40.2 44.7-53.6
99.2 +43.4 106.7 +44.7 89.5 £40.1
17.8-314 23.2-314 17.8—193.9
99.2[70.6; 121.9] 102.7 [89.1;126.9] 89.3[61.8; 120.8]
90.3—108.1 94.4—119.0 76.8—102.1
107.4 £ 52.3 118.0 £ 55.7 93.7 £44.6
25-300 50—300 25-220
90 [70; 130] 100 [75; 155] 90 [70; 115]
96.7—118.1 102.7—-133.4 79.6—107.7
175.6 £ 126.9 202.1 £ 138.2 141.5 £ 102.3
20—800 30—800 20—400
150 [100; 200] 160 [100; 200] 100 [100; 150]
149.7-201.6 163.9-240.2 109.2—173.7
12.1+11.9 13.7 £ 15.5 99+24
4-95 4-95 6—17
10.5 [8; 12] 118; 13] 10 [8; 12]
9.6—14.5 9.4—-17.9 9.2—-10.7
36.6 £ 16.7 354+ 172 38.1£16.2
12—64 12—-63 12—64
36 [24; 51] 35.5[19; 51] 36 [25; 50]
33.1-40.0 30.6—40.2 32.9-43.2

Note. M + SD — mean and standard deviation of the mean; Me [Q ; Q ] — median, lower and upper quartiles; 95 % CI — 95 %

confidence interval.
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Distribution of clinical cases depending on the cause of the skull defect forma-
tion. TBI — traumatic brain injury; NCSH — nontraumatic chronic subdural
hematoma

Mean defect area in the study group (n = 94) was 99.2 +
+ 43.4 cm?. In males (n = 53), this parameter was 106.7 =
+ 447 cm?, in women (n = 41) — 89.5 £+ 40.1 cm?; there
were no significant differences in defect area between the
subgroups (p, = 0.15). Distribution of defects per area
(in accordance with the clinical classification developed at
the N.N. Burdenko National Medical Research Center
of Neurosurgery [12] and recommended by the Russian
Association of Neurosurgeons) is presented in Table 2.

After recruitment the patient signed voluntary informed
consent for participation in the study. At the stage of pre-
operative outpatient examination, all patients underwent
multi-slice computed tomography. The results were used
to design and manufacture individualized titanium implants
(LOGIKS Medical Systems, Russia) using 3D printing. The
implants were manufactured on the EOS M 290 printer
(EOS, Germany) using DMLS technology from titanium
alloy powder Ti-6Al-4V (production label Ti64ELI) (EOS
GmbH, Germany).

Surgical intervention was performed in traditional man-
ner. If needed, plastic surgery of the dura mater was per-
formed using autologous tissues (aponeurosis, periosteum)
or synthetic transplants (Lyoplant® Onlay, Neuro-Patch®,
Dura Soft Reperen®); if additional water-tight closure
of the dura mater was necessary, fibrin sealant was used
(Elicel™). In cases when diastasis between the dura mater
and internal surface of the individualized titanium implant
was larger than 15 mm, the cavity was packed with autolo-
gous fatty tissue extracted from the anterior abdominal wall
of the patient during cranioplasty. The titanium implant was
installed into the defect location and fixed in place with
5 mm self-drilling screws (Matrix Synthes®, Osteonic®,
Conmet); active aspiration drain was installed under the
cutaneous aponeurotic flap. Control multi-slice computed
tomography was performed in all patients during the first
24 hours after surgery. In cases accompanied by complica-
tions during hospital stay, the number and type of imaging
studies were determined based on the clinical picture.
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Table 2. Skull defects distribution by area, n

Defect type Total Men Women
Small (<10 cm?) 0 0 0
Medium (10—30 cm?) 5 1 4
Large (30—60 cm?) 11 6 5
Extensive (60—120 cm?) 49 28 21
Giant (>120 cm?)* 29 18 11

*The added criterion of S.A. Chobulov research [13].

Discharge from the hospital for the most patients was per-
formed between day 4 and day 12 after surgery. At outpa-
tient stage, the patients underwent control exams at 3, 6 and
12 months after surgery and then 1 time a year 12 months
after the last check-up. In cases of complications, examina-
tion schedule was changed.

Statistical analysis of the data was performed using Sta-
tistica 10 software. Distribution of the studied quantitative
values was described as mean and standard deviation (M * SD),
median, upper and lower quartiles (Me [Q,; Q,]), as well as
limits of 95 % confidence interval. Assessment of correla-
tion between events was performed using Spearman’s rank
correlation test (R). Distribution of categorial values is
presented as percentages. For intergroup comparison
of qualitative characteristics, two-sided Fisher’s exact test
was used (p,.), for numerical data Mann—Whitney U test
was used (p,). Differences were considered significant at
p <0.05.

RESULTS

Primary endpoint. In 87 (92.6 %) of 94 cases transplant
preservation was observed for the whole follow-up period,
in 7 (7.4 %) cases implant was removed. Follow-up period
varied between 12 and 64 months, mean follow-up period
was 36.3 £ 16.7 months. Six out of 7 complications leading
to implant removal developed during first 6 months after
operation, 1 complication 14 months after the surgery. In 4 ca-
ses, the implant was removed due to postoperative scar dehis-
cence or trophic disturbances of the flap with implant exposure
(at 2, 3, 6 and 14 months); in 2 cases due to infections at the
area of surgical intervention at 6 months after the intervention,
and in 1 case due to a complication (ischemic acute cerebrovas-
cular event (ACVE)) in the early postoperative period.

Secondary endpoints. Total number of men and women
in the study group was equitable, and men were signifi-
cantly (p,..= 0.000018) younger than women. This circum-
stance is caused by patient distribution per the cause of cra-
nial defect which also significantly differed between the
groups (p.. = 0.000001). Among men, the main cause was
brain injury: 46 (86.8 %) of 53 cases, while in dominated
craniectomies performed due to resection of benign
brain tumors were more prevalent: 20 (48.7 %) of 41 cases,
consequences of brain injury amounted to 24.4 %.
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In terms of defect area, extensive and giant defects were
the most common together comprising 78 (82.9 %)
of 94 cases. Per defect size, male and female subgroups did
not differ: in men defects with area >60 cm? were observed
in 86.8 % of cases, in women in 78 %.

Operative time varied between 25 and 300 minutes
(mean 107.4 + 52.3 minutes) and correlated with defect
area (Ry= 0.47; p <0.05); correlation was more pronounced
with blood loss volume (R, = 0.71; p <0.05).

Blood loss volume varied between 20 and 800 mL with
mean value of 175.6 = 126.9 mL. As noted above, the clos-
est correlation was observed between blood loss volume and
operative time, with defect area correlation was weaker
(Ry=0.43; p <0.05).

The number of inpatient bed-days varied between 4 and
95 with mean value of 12.1 & 11.9. The closest correlation
was observed with operative time (R, = 0.46; p <0.05). Oth-
er correlations, namely between inpatient bed-days and
defect area and blood loss volume, were less pronounced.

Type and number of complications. In total, 12 (12.7 %)
cases of complications were observed in the study group,
among them 5 (5.3 %) cases occurred during inpatient stay,
7 (7.4 %) during outpatient observation. As stated above,
implant removal due to complications was necessary in 7 ca-
ses. One removal was performed at day 2 after cranioplasty
due to ischemic ACVE in the left middle cerebral artery
circulation (on the side of existing defect) and dislocation
syndrome; inpatient stay for this patient was 95 days. Other
surgical interventions for implant removal were performed
2 and more months after cranioplasty due to complications
during outpatient observation. In 1 case of 51-year-old fe-
male patient, 6 months after cranioplasty the postoperative
scar disruption with implant exposure on the area of up
to 0.3 cm? was observed. A decision was made not to remove
the implant due to the absence of discharge and negative
culture test and perform plastic surgery of the formed fis-
tula with local tissues. After the performed operative inter-
vention, repeat complications were not observed, follow-up
after surgery was 14 months. In 1 case, complication (coro-
navirus infection) was not associated with the type of ope-
rative intervention. Therefore, the number of purely surgical
complications was 11 (11.7 %). Additionally to the stated
above, 1 (1.06 %) case each of intracerebral hemorrhage,
transudate accumulation (volume 70 mL) under the im-
plant, superficial necrosis of a part of the cutaneous flap
were observed. The highest number of complications was
observed in patients with giant defects — 7 (7.5 %) cases,
for extensive and large defects complications were observed
in 3 (3.2 %) and 1 (1.1 %) case, respectively. No deaths
were observed after the operative interventions.

DISCUSSION

The question of performing cranioplasty for small de-
fects in the absence of any clinical manifestations remains
open while for defects of other sizes the majority of authors
support the necessity of surgical intervention [14—16].

In favor of cranioplasty not only for brain protection and
improvement of esthetic defects are studies demonstrating
improved cerebrospinal fluid circulation, normalization
of intracranial and cerebral perfusion pressure and im-
proved cognitive function after the surgery [17—22].

Individualized titanium implants manufactured by 3D
printing has been used in Russian neurosurgical practice since
2016 [23]. In our study, we evaluated long-term outcomes
of cranioplasties using these devices in one clinical center.

Mean defect area in the study group corresponded
to extensive defects, and this pattern was observed both
in men and women. Analysis of quartile distribution showed
that in men the lower quartile value was 89.1 cm?, upper
quartile was 126.6 cm?; in women, lower and upper quartiles
were 61.8 and 120.8 cm?, respectively. These characteristics
are reasonable: among men most patients had craniotomies
due to brain injury for which adequate decompression vol-
ume is the main goal of surgical intervention [24].

The primary endpoint of the study was implant sur-
vival for a period of at least 12 months after the surgery, and
in accordance with this condition 87 (92.6 %) clinical ob-
servations demonstrated preservation of the implant. The
dominating cause of implant removal (n = 4) was develop-
ment of trophic disturbances of the cutaneous aponeurotic
flap with postoperative scar dehiscence and implant expo-
sure, mostly between months 2 and 6 after discharge from
the hospital. The 2nd most common cause of implant re-
moval was infections in the area of surgical intervention
(n = 2) which developed without skin penetration and
manifested through typical symptoms: fever, hyperemia,
local edema and pain.

Implant exposure due to trophic disturbances of the
cutaneous aponeurotic flap and postoperative scar dehis-
cence is a significant complication leading, as a rule, to im-
plant removal with incidence, according to the literature,
of about 14 % of cranioplasties using titanium implants
[25]. For example, in the study by T. Magbool et al. (2018)
[26] this complication was observed in 14 % of patients, and
significant predictors for titanium implant exposure were
radiotherapy prior to cranioplasty (odds ratio (OR) 19.67,
p=0.018), plastic surgery with distant flap (OR 6.50, p = 0.046),
atrophy of the soft tissues of the head (OR 10.71, p = 0.040).
The authors note that radiotherapy performed after cranio-
plasty, transposition of the cutaneous aponeurotic flap, free
epidural space under the implant are not significant causes
of implant exposure, but in some cases this complication
can develop in the context of these conditions. A. Thien
et al. (2015) [27] observed titanium implant exposure re-
quiring repeat reconstructive interventions in 13.9 % of cas-
es. In our case series, significant predictors for implant
exposure were not identified. Based on surgical experience,
the most probable cause of wound dehiscence is flap tension
during wound suture developed due to 2 factors: on one
hand, due to skin constriction in the context of defect per-
sistence, on the other hand due to large area implants with
curvature corresponding to the lost bone.



C. Morselli et al. (2019) [28] performed systematic
literature review on the use of various materials for cranio-
plasty. They showed that incidence of infections complica-
tions in the group of titanium implants was 10.17 %,
in 7.7 % of cases conservative treatment was ineffective, and
implant removal surgery was necessary.

Results of systemic review of using various types of im-
plants for cranioplasty by J.D. Oliver et al. (2019) which
included data from 3,591 adult patients, show 6.02 % of in-
fectious complications in the titanium implant group; local
complications (including hematomas, screw failure, im-
plant fracture, postoperative scar dehiscence, implant ex-
posure) in this group were observed in 13.09 % of cases;
implant removal was performed in 6.02 % of cases [29].

The study by S.A. Chobulov showed 2 (2.2 %) cases
of infectious complications in the group of 92 patients
who underwent cranioplasty using titanium implants, and
3 (6.1 %) cases of infections in the group of 49 patients who
received implants made of titanium mesh with polymeth-
ylmethacrylate [13].

The use of 3D printing for direct manufacturing of in-
dividualized implants has a number of benefits: it does not
require manufacturing of interim items — anatomical mod-
els and press forms, it allows to design various non-standard
elements, for example, openings for under-implant space
drainage or suturing of the temporal muscle to the plate,
reinforcement ribs, changes in geometry of the mesh struc-
ture. Additionally, due to preparatory 3D modeling, chang-
es in the curvature and geometry of the implant are possible
to reduce esthetic defect developed due to temporal muscle
atrophy on the surgery side.
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CONCLUSION
In our case series, incidence and type of complications
did not contradict the existing international and Russian
literature. Total number of complications was 12 (12.7 %),
among them 11 (11.7 %) were associated with surgical
treatment. The most common complications were postop-
erative scar dehiscence and trophic disturbances of the cu-
taneous aponeurotic flap — 5 (5.3 %) cases which led to ti-
tanium implant exposure, and in 4 cases caused plate
removal. The 2™ most common complications were infec-
tions — 2 (2.1 %) cases leading to implant removal. Other
complications, such as ACVE in the early postoperative
period, intracranial hemorrhage, necrosis of a part of the
cutaneous aponeurotic flap were observed in 1 patient each.

Liquid accumulation under the implant was observed in

1 of 94 observations. Data on complications after cranio-

plasties vary between studies, and results of reconstructive

interventions using individualized titanium implants which
became more common in the last 5 years due to implementa-
tion of additive medical manufacturing is of special interest.

Therefore, we have obtained the following results:

in 87 (92.6 %) of 94 observations preservation of indi-

vidualized titanium implant was observed for the full

follow-up period; in 7 (7.4 %) cases the implant was
removed;

* the most common causes of implant removal were
exposure of the individualized titanium plate (4 (4.3 %)
cases) and infection of the area of surgical intervention
(2 (2.1 %) cases);

+ most commonly, complications leading to implant removal
developed in the first 6 months after surgical intervention.
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SURGICAL ASPECTS OF CLASSIFICATION
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Background. Hydrocephalus can be developing by a traumatic brain injury, intracranial hemorrhage, tumor, meningitis
of congenital malformation of the central nervous system. When the cause of the hydrocephalus is unclear, it is supposed
as idiopathic hydrocephalus. The most important classification features are the etiology and level of CSF obstruction.
The classification was improved and developed with diagnostic and surgical methods simultaneously. Currently, the
neurosurgeons have the possibility for usage of various methods and techniques of surgical treatment with their ad-
vantages and disadvantages. Systematization of radiological parameters is necessary to make a decision about the type
of the surgery.

Aim. to analyze and systematize the neuroimaging characteristics of various forms of idiopathic hydrocephalus in adults,
to assess the possible classification of idiopathic hydrocephalus.

Materials and methods. Between October 2011 and March 2021 290 patients with idiopathic adult hydrocephalus were
operated at the N.N. Burdenko National Medical Research Center of Neurosurgery of the Ministry of Health of Russia:
onset of symptoms in adulthood; no indications of the etiology of hydrocephalus and congenital hydrocephalus. The
age of the patients was 50 + 18.2 (18-85) years. The magnetic resonance images of patients were evaluated for the size
of the ventricles, condition of convexital and basal subarachnoid spaces, obstruction of the CSF pathways, and changes
in the position of the premamillary membrane, septum pellucidum, the roof of the 3 ventricle and the tonsils of the
cerebellum, the size of the sella turcica, the angle of the corpus callosum. The frequency of each of these parameters is
statistically estimated for each form of idiopathic hydrocephalus.

Results. Aqueduct stenosis has become the most frequent form of idiopathic hydrocephalus. Hydrocephalus in obstruc-
tion of the foramen of Monroe, aqueduct, foramen of Magendie, and cisterns of the posterior cranial fossa was signifi-
cantly more characteristic of young people (p <0.05). Hydrocephalus with obstruction of convexital CSF spaces can be
called hydrocephalus of the elderly (p <0.001). Hydrocephalus without verified signs of occlusion CSF pathways occurs
equally in all age groups. The FOHR index was significantly more important, and only in case of cisternal obstruction.
Enlargement one or both lateral ventricles and flattening of the roof of the 3 ventricle is characterized for Monro’s
foramen obstruction (p <0.001). The membrane at the outlet of the 4% ventricle and the absence of the “flow void” was
typically only for patients with obstruction of the foramen of Magendie (p <0.001). Ventral dislocation of the premamil-
lary membrane was characteristic of obstruction of the cerebral aqueduct, the foramen of Magendie, and cisterns of the
posterior cranial fossa. Compression of the convexital CSF spaces occurred in case of obstruction of the aqueduct, the
foramen of Magendie, but CSF spaces of the posterior cranial fossa — only with obstruction of the foramen of Magendie.
Dilation of the 4! ventricle was significantly associated with obstruction of the foramen of Magendie and cisterns of the
posterior cranial fossa (p <0.05). DESH symptom was significantly associated with obstruction of convexital CSF spaces
(p <0.001). Additional membranes in the cisterns of the posterior fossa were found only in cases of cisternal obstruction
(p <0.001). Cerebellar tonsils herniation was observed with obstruction of the foramen of Monroe, cerebral aqueduct,
and foramina of Magendie.

Conclusion. Because of statistical analysis, general signs found in all types of hydrocephalus, and private ones, char-
acterizing only specific signs of the type of the disease, both were found. The classification is logical and justified, it
is well applicable in neurosurgical and radiological practice. It allows rational planning of diagnostic evaluation and
treatment of patients. A modern magnetic resonance imaging protocol should include T2 scans (with “flow void”) and
FIESTA/CISS scans in the required planes, axial FLAIR scans.

Keywords: hydrocephalus, idiopathic adult hydrocephalus, classification of hydrocephalus, occlusive hydrocephalus,
obstructive hydrocephalus, foramen of Monroe, aqueduct of brain, foramen of Magendie, normal pressure hydrocephalus,
arachnoid cistern, endoscopic third ventriculostomy, ventriculoperitoneal shunt
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BACKGROUND

Hydrocephalus is an enlargement of the cerebral ven-
tricles due to abnormal cerebrospinal fluid (CSF) circula-
tion [1, 2]. Hydrocephalus can be caused by traumatic
brain injury, subarachnoid hemorrhage, tumor, neonatal
intraventricular hemorrhage, infectious inflammation of the
cerebral dura mater, developmental defects of the nervous
system. Symptomatic hydrocephalus without the obvious
cause is called idiopathic hydrocephalus [1].

Hydrocephalus classification allows determining the
indications and selecting the method of surgical treatment.
The most important classifying characteristics of hydro-
cephalus are disease etiology and the level of CSF flow
obstruction [2].

Hydrocephalus classification has been changing and
developing in parallel with development and implementa-
tion of new diagnostic and treatment techniques. In 1919,
W.E. Dandy identified the choroid plexus of the lateral
ventricles as the main structure producing CSFE. Evaluating
the possibility of injected contrast agent diffusing from the
cerebral ventricles into the spinal subarachnoid space
(SSS), he identified “communicating” and “non-commu-
nicating” hydrocephalus [3]. In 1960, J. Ransohoff et al.
were the first to prove that CSF flow can be obstructed both
in the ventricular system of the brain and outside it. They
proposed the term “extraventricular obstructive hydrocepha-
lus” signifying CSF flow obstruction outside the ventricles.
In contrast, they called intraventricular obstruction “intra-
ventricular obstructive hydrocephalus” [2, 4]. J. Li et al.
injected kaolin protein into the arachnoid cisterns of the
posterior cranial fossa (PCF) in test animals and showed the
possibility of hydrocephalus development in isolated ob-
struction of PCF ventral cisterns and in isolated obstruction
of convexital SSS [5].

Magnetic resonance imaging (MRI) of the head is the
main method of hydrocephalus diagnosis. It allows to as-
certain the conductivity of the cerebral aqueduct (CA)
through sequences of CSF flow-sensitive modes [6—8].
Sagittal sections show the position of the premamillar
membrane (PMM) dividing the third ventricle and the in-
terpeduncular cistern. It is assumed that its prolapse in the
ventral direction corresponds to the presence of constant
pressure gradient between these two CSF-containing spac-
es and, therefore, indirectly points to CSF flow obstruction.
This sign reliably predicts the possibility of effective endo-
scopic third ventriculostomy [9]. Additionally, MRI allows
to identify cases of PMM ventral dislocation without intra-
ventricular CSF flow obstruction [10, 11].

In 1998, H. Kitagaki et al. used volumetric MRI in idio-
pathic normal-pressure hydrocephalus and described ex-
tension of the Sylvian fissures and isolated sulci on the

convexital surface of the cerebral hemispheres with simul-
taneous SSS compression in the area of the superior sagit-
tal sinus and in the longitudinal fissure [12]. Later, this
condition was named disproportionately enlarged su-
barachnoid space hydrocephalus (DESH), and the
SYNPHONI trial confirmed high prognostic value of this
symptom in diagnosis of idiopathic normal-pressure hy-
drocephalus [13, 14].

There is no classification of idiopathic hydrocephalus
in the current scientific literature. Idiopathic normal-pres-
sure hydrocephalus and idiopathic aqueductal stenosis are
considered separate conditions. Additionally, detailed
search and analysis of the publications confirm high varia-
bility of the diagnosis. Systematization of neuroradiological
signs and focus on the key visualization characteristics are
absent for various forms of idiopathic hydrocephalus which
complicates diagnosis and, therefore, adequate patient
management and treatment. Classification and systemati-
zation of various forms of the disorder are necessary due
to development of endoscopic techniques, new treatment
methods.

Aim is to analyze and systematize neuroimaging cha-
racteristics of various forms of adult idiopathic hydroce-
phalus (AIH), evaluate its possible classification.

MATERIALS AND METHODS

Between October of 2011 and March of 2021 at the
N.N. Burdenko National Medical Research Center for
Neurosurgery (hereafter Neurosurgery Center), 290 pa-
tients underwent treatment due to signs of a disorder cor-
responding to AIH criteria:

« symptoms appearing in adult age;
« absence of indicators of hydrocephalus etiology and
congenital hydrocephalus.

Additionally, the study included patients who previous-
ly did not receive surgical treatment due to hydrocephalus
outside of the Neurosurgery Center. The database has been
prospectively updated during the whole period of material
accumulation.

Patient age varied between 18 and 85 years (mean age
was 50 * 18.2 years). There were more women in the total
group (54.1 %).

In September of 2014 at the annual conference of the
International Society for Hydrocephalus and CSF Disor-
ders (ISHCSF), radiologist Ari Blitz proposed a classifica-
tion of adult hydrocephalus per the level of CSF flow ob-
struction (Table 1). It was based on the approach proposed
earlier by H.L. Rekate [2]. Based on evaluation of the neu-
roradiological parameters presented below, the patients
were divided into groups depending on the obstruction lev-
el per the Blitz’s classification.



Table 1. Classification of idiopathic hydrocephalus of adults

Type of hydrocephalus Name of hydrocephalus
AHI1 Hydrocephalus due to foramen of Monroe
obstruction (fig. 1, 2)
AH2a Hydrocephalus due to aqueduct stenosis (fig. 3)
AH2b Hydrocephalus due to foramen of Magendie and Lushka
obstruction (fig. 4)
Hydrocephalus due to obstruction of the posterior cranial fossa

AH3 ;

cisterns (fig. 5)

Hydrocephalus with disproportional enlarged subarachnoid

AH4

spaces (fig. 6)
AHS5

Note. Here and in table 2, 3: AH — adult hydrocephalus.

The data of MRI performed during patients admission
at the Neurosurgery Center were analyzed in the context
of the condition of various parts of the CSF fluid pathways
and changes in the position of anatomical structures.

The lateral ventricles were considered enlarged if the
frontal occipital horn ratio (FOHR) was >0.4 [15] or the
Evans index was >0.29.

CA obstruction was diagnosed if the lateral and 3™ ven-
tricles were enlarged and:

* visible membranes were present in the CA lumen
in FIESTA sagittal images;

* CA lumen had stenosis by thickened quadrigeminal plate;

» CSF flow was absent in the CA per images obtained in

CFS flow-sensitive modes (T23DCUBE, phase

contrast MRI (PC-MRI));

* CSF hyperpulsation was observed in PC-MRI in com-
bination with CSF pulsation artifact in CA,;
ventral dislocation of PMM was observed. This sign was
evaluated per sagittal MRI sections, preferably in mag-
netic resonance (MR) cisternography mode. If the available
images did not allow to assess PMM dislocation, this
sign was considered to be absent, and patients were sent
to additional examinations. Normal PMM position was
stated in cases when it was located on the line connec-
ting mammillary bodies and the optic chiasm.
Conductivity at the exit from the 4™ ventricle was evalua-
ted similarly. Additionally, to the described signs, tetraven-
tricular hydrocephalus was also assessed in all cases.

Convexital SSS were considered compromised if T2
MRI did not allow to visualize CSF above the gyri; in other
cases, they were considered visible, or DESH symptom was
present (see below).

Disproportional SSS extension (DESH) was assessed
as SSS compression in the posterior parts of the longitudinal
fissure and near the posterior third of the superior sagittal
sinus in combination with widened lateral sulci and, some-
times, sulci on the convexital surface of the cerebral hemi-
spheres.

Hydrocephalus without CSF obstruction (fig. 7)
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Place of obstruction

Foramen of Monroe
Aqueduct of the brain

Foramen of Magendie and Lushka
Posterior cranial fossa cisterns

Convexital subarachnoid spaces

Absence of obstruction (this wasn’t
found)

The 3" ventricle was considered enlarged at 3™ ventricle
transverse width >0.048; 4™ ventricle was considered enlarged
at 4" ventricle transverse width (FVWT) >0.14 and/or
4t ventricle anteroposterior width (FVWAP) >11.91 mm.

PCF subarachnoid spaces were evaluated visually with-
out the use of objective parameters. The evaluation was
based on the CSF signal on the medial sagittal images, their
conductance was assessed by the presence of CSF pulsation
artifact.

The presence of leukoaraiosis was assessed in T2/FLAIR
MRI, as well as changes in the signal from the basal ganglia,
white matter.

The sella turcica was considered enlarged for anter-
oposterior diameter >15 mm, depth >13 mm.

The cerebral aqueduct was considered normal in the
absence of 3 ventricle enlargement and presence of CSF
pulsation artifact in it. The following types of CA condition
were identified: enlarged rostrally (in case of frontal part
enlargement); enlarged caudally (in case of distal part en-
largement); enlarged whole CA; CA stenosis (combination
of triventricular hydrocephalus, presence of CSF pulsation
artifact in the CA, and CSF hyperpulsation in the CA per
PC-MRI).

Cisterna magna size was evaluated subjectively. Its fill-
ing with the cerebellar tonsils, CSF signal visualization and
pulsation were taken into account.

Conductance of the PCF basal cisterns along the ven-
tral surface of the brainstem was evaluated by the presence
of CSF pulsation artifact in T2-weighted MRI. FIESTA
(CISS) MRI was used to visualize the presence of addition-
al membranes in the PCF cistern space.

Cerebellar tonsils were considered displaced if their
margin was lower than the McRae line.

For identification of more specific signs in each group
per the Blitz’s classification, study group patient data were
compared to the data from the rest of the patients. For
comparison of frequency of occurrence of qualitative signs,
Fisher’s exact test (two-sided variant) was used. For
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Fig. 1. Hydrocephalus due to unilateral obstruction of the foramen of Monroe (AH1 D). Axial T2: enlargement of the right lateral ventricle, left dislocation
of the septum pellucidum, convexital subarachnoid spaces normal (a). No neoplastic lessions on the post-contrast magnetic resonance imaging (b). Coronal
T2: enlargement of the right lateral ventricle, left dislocation of septum pellucidum, membrane obstruction of the right foramen of Monroe (c). The presence

of this membrane was confirmed due to endoscopic surgery

Fig. 2. Hydrocephalus due to bilateral obstruction of the foramens of Monroe (AH1). Both lateral ventricles are enlarged (a). No neoplastic lesions in the
Jforamens of Monroe (colloid cyst, tumor) (b). Normal size of the 37 ventricle (c). Sagittal image is demonstrated are flattening of the roof of the 3 ventricle,
4" ventricle has normal size, subarachnoid spaces of the posterior cranial fossa are normal, aqueduct is free and not enlarged (d)

intergroup comparison of quantitative parameters, Mann—
Whitney test (two-sided variant) was used. Statistically signi-
ficant level was p <0.05. The results were presented as medians,
means, standard deviations, minimums, and maximums.

RESULTS

Among all the forms of AIH, AH2a was the most com-
mon. Analysis of age showed that intraventricular obstruc-
tion (AH1, AH2a, AH2b) and extraventricular cistern ob-
struction (AH3) were significantly more frequent in young
patients (p <0.05). Mean age in these groups was <60 years.
Hydrocephalus with DESH symptom (AH4) can be con-
sidered hydrocephalus of the elderly, as mean patient age
was 68 £ 6.3 (55—85) years. In cases of AH5 hydrocephalus,
no significant correlation with patient age was observed, it
occurred equally frequently in all age groups (p >0.05)

In the context of sex, women more frequently developed
AHI (61.5 %) and AH3 (61.5 %) hydrocephalus. For other
forms, the ratio between sexes was approximately equal.

Age data and sex distribution for different forms of AIH
are presented in Table. 2.

The lateral ventricles were enlarged in all 290 (100 %)
patients.

Detailed data on neuroradiological parameters for each
AIH type are presented in Table. 3.

Evans, FOHR, FHR and BCR indices values were
higher in patients with AH3—0.37 £ 0.06 (0.29—0.64), 0.52 £
+ 0.06 (0.4—0.74), 0.46 = 0.07 (0.34—0.73), 0.29 £ 0.05
(0.17—0.48), respectively, but only the FOHR parameter
was significant (p = 0.031).

Enlargement of only one or both lateral ventricles is
significantly correlated with type AH1, as well as inter-
ventricular septum dislocation and flattening of the roof
of the 3™ ventricle (p <0.001). Hydrocephalus types
AH2a, AH4 and AHS5 were characterized by enlargement
of the lateral and 3" ventricles, while types AH2b, AH3
and some cases of AH4 and AH5 included enlargement
of the 4" ventricle.
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Fig. 3. Hydrocephalus due to aqueduct stenosis (AH2a): a — axial T2: enlargement of the both lateral ventricles and normal convexital subarachnoid spaces;
b — sagittal T2 is making a false impression about patency of aqueduct, frame of the 3 ventricle is smoothed; ¢ — sagittal FIESTA is verified a membrane of
caudal part of the aqueduct; d — typical picture of the obstruction of the aqueduct of brain: lateral ventricles and 3 ventricle are enlarged, the lumen of the
aqueduct is blocked by the membrane, rostral part of the aqueduct is enlarged, premamillary membrane has a ventral position, herniation of tonsillas,
compression of the posterior cranial fossa subarachnoid spaces; e — frontal T2 scan: lateral ventricles and 3 ventricle are enlarged, compression of convexital
subarachnoid spaces; f — variant of the aqueduct stenosis with more rostral expansion than on figure “d”; g — sagittal T2 is presented far advanced aqueduct
stenosis: whole aqueduct is extremely enlarged as a result of caudal membranous obstruction; h — aqueduct stenosis as a result of thickening of the quadrigeminal
plate, T2 signal from this and from the brain are the same, which is making a possible to exclude glioma

Fig. 4. Hydrocephalus due to obstruction of the outlets of the 4" ventricle (AH2b): a, b — enlargement of the both lateral and 3 ventricles, convexital
subarachnoid spaces of the posterior cranial fossa are compressed; ¢ — enlargement of the 4" ventricle, convexital subarachnoid spaces of the posterior cranial
fossa are compressed; d — sagittal image: ventral dislocation of the premamillary membrane, enlargement of the aqueduct, tonsillas herniation

Absence of the CSF pulsation artifact in CA is a signif-
icant (p <0.001) characteristic only in AH2a type (99.1 %).
An exception was seen in 1 patient with incomplete CA
stenosis where artifact was preserved but PC-MRI showed
signs of CA stenosis.

Type of CA obstruction did not affect selection of sur-
gical treatment tactics. Therefore, frequency of each type
was not evaluated.

Presence of a membrane at the exit from the 4™ ventri-
cle and absence of CSF pulsation artifact in this area were

characteristic of AH2b hydrocephalus (p <0.001). In pa-
tients with other types of AIH these features were not ob-
served.

Ventral PMM dislocation was observed in 174 (60 %)
patients of the total group. This sign was characteristic
of AH2a (85 %), AH2b (100 %) and AH3 (87.7 %) types.
The severity of its prolapse wasn»t graded as it did not affect
treatment tactics selection.

Convexital SSS was compromised in 118 (40.7 %) pa-
tients. Most frequently this symptom was observed in patients
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Fig. 5. Hydrocephalus due to obstruction of the posterior cranial fossa cisterns (AH3). Lateral ventricles and 37 ventricle are enlarged (a—c), periventricular
changing of the signal is absent (a, b), convexital subarachnoid spaces are normal (a, c, f). Sagittal scans are demonstrated, that aqueduct and 4" ventricle
outlets are free (d, e). Caudal part of the aqueduct is more expanded than rostral (d, e). Subarachnoid spaces of the posterior cranial fossa are not changed or

enlarged (e). Additional membrane between ventral surface of the pons and clivus is visualized on the cisternography scan (arrowed) (e), cisterna magna
is enlarged. Corpus collosum corner is sharp (f)

Fig. 6. Hydrocephalus with DESH-symptom (AH4). Lateral ventricles and 3 ventricle are enlarged (a, d). Sizes of the 4" ventricle close to normal (c).
Premamillary membrane has a normal position, aqueduct and 4" ventricle outlets are free, that’s confirmed by the “flow void” on the T2 scan (c). Frontal T2
shows a significant expansion of the lateral fissures, while subarachnoid spaces of the parasaggital and interhemispheric regions are compressed. Hyperintensive
periventricular, subcortical and brain stem signal T2 and FLAIR (a, b, d)

Table 2. Age and sex difference between different types of idiopathic hydrocephalus of adults

Parameter Cg:'(‘)‘;‘;’“ AH1 AH2a AH2b AH3 AH4 AH5
Age, years 50 + 18.2 40+124 42+167 47+165 462+ 18.1 68 +6.3 63+11.8
» ¥ (18—85) (23-67) (18=77) (26—74) (18—79) (55—85) (29-77)
Sex, %:
woman 54.1 61.5 49.5 61.1 61.5 48.1 59.3
man 45.9 38.4 50.5 38.9 38.5 51.9 40.7
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Fig. 7. Hydrocephalus without verified obstruction (AH5). Scans show a variable of the group of patients AHS. The next signs may be observed at different
patients: enlargement of the lateral both (a), 3 (b, d) and 4" (b) ventricles. Convexital subarachnoid spaces may be compressed (c) or normal (f), or unevenly
expanded (f, d). Premamillary membrane has a normal position (b, e). Subarachnoid spaces of the posterior cranial fossa are usual. “Flow void” in the aque-
duct (e). Cisterna magna is usual (e). Several foci of hyperintensive signal in T2/FLAIR around ventricles, in the cortex, in the deep white mater of the
hemispheres (a, b, d)

with AH2b (72.3 %) and AH2a (69.9 %) hydrocephalus,
and it was never observed in patients with AH4.

DESH symptom was significantly correlated with AH4,
«hydrocephalus of the elderly» (p <0.001). In patients aged
60 years and older, DESH was also observed in AH2a
0.9 %).

The 3" ventricle was enlarged in all patients except the
AHI1 group. The enlargement was larger in patients with
AH2b (p = 0.006) and AH3 (p <0.001).

Enlargement of the 4™ ventricle (FVWT and FVWAP)
was observed in patients with AH2b (94.4 %), AH3
(89.2 %), as well as in some patients with AH4 (5.5 %)
and AH5 (29.6 %). In patients with AH1, the 4" ventri-
cle was always of normal size. Enlargement of the 4" ven-
tricle was significantly associated with AH2b and AH3
(p <0.05).

PCF subarachnoid spaces were enlarged in patients
with AH3 (69.2 %) and AH4 (51.9 %) significantly more
frequently than in other cases. In contrast, in patients with
AH?2b a trend toward compression of these CSF spaces was
observed (72.2 %) (p = 0.039).

Presence of leukoaraiosis in T2/FLAIR MR images,
as well as changes in signal in the basal ganglia, white mat-
ter, were significantly more frequent (p <0.001, p = 0.004)
in patients with AH4 (96.3 and 87 %, respectively), as well
as in other types of intraventricular obstructive hydrocepha-
lus in patients aged 60 years and older.

Increased size of the sella turcica was more common
in patients with AH2a and AH2b (33.6 and 33.3 %, respec-
tively), less common in AH3 (21.5 %). In the other groups
this sign was minimal or absent.

Cerebral aqueduct was enlarged only rostrally only
in patients with AH2a (94.7 %, p <0.001). Separately, en-
largement of only the caudal CA was observed in AH3
(73.8 %) and AH2b (11.2 %). Enlargement of CA as a whole
was significantly more frequent in AH2b (77.8 %, p=0.002),
and was also seen in AH3 (20 %) and AH5 (3.7 %). CA
stenosis with preserved conductance was observed in 1 case
only.

Size of the cisterna magna was increased in all patients
with AH3 which was a significant sign of this type of AIH
(90.8 %, p <0.001).
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Conductance of the PCF cisterns was preserved in all
types except AH3 where it was absent in 100 % of cases.
In some patients with AH2b and AH2a, cistern conduct-
ance was hard to measure due to strong pressure gradient.
Additional membranes in the PCF cisterns were observed
only in AH3 which was a pathognomic sign (p <0.001).

Lowering of the cerebellar tonsils into the great occip-
ital foramen was observed in patients with AH1 (16.7 %),
AH2a (9.7 %) and AH2b (38.8 %). In other AIH types,
dislocation of the cerebellar tonsils did not occur.

DISCUSSION

The etiological factor is one of the main factors in hy-
drocephalus classification as it determines the advisability
of endoscopic operation for correction of CSF flow. Post-
infectious, posthemorrhagic, posttraumatic and sometimes
congenital hydrocephalus are always associated with abnor-
mal CSF resorption, therefore endoscopic intervention is
not effective or useful irrespectively of the presence of in-
traventricular obstruction. The only approach to treatment
for these patients is CSF shunt surgery. Hydrocephalus eti-
ology can be determined through detailed medical history
obtained from the patient and their closest circle. Patients
with tumors causing CA obstruction that cannot be resect-
ed due to various causes, are good candidates for endoscop-
ic 3rd ventriculostomy.

In idiopathic hydrocephalus, identification of the CSF
obstruction location, determination of capabilities of endo-
scopic and shunt surgeries are the basis of quality patient
treatment, decreased frequency of complications in the
early and late postoperative period.

Detailed knowledge of the anatomy of CSF-containing
spaces, sequence of CSF flow in combination with MRI
capabilities allow to reasonably accurately verify the level
of CSF flow obstruction in the majority of patients [6—11].

The presented classification is relatively simple, logical
and includes the whole spectrum of AIH. It is convenient
for a surgeon as it allows them to rationally plan invasive
pre-surgical diagnostic procedures and helps with treatment
method selection.

The presence of hydrocephalus in groups AH1, AH2a,
AH2b, AH3 and AH4 is undeniable. Having neuroimaging
data, a specialist can focus on the reversibility of the pa-
tient’s symptoms, probability of further health decline
in comparison with the risk of surgical treatment. In AH5
group, due to the absence of reliable data on the presence
of CSF flow obstruction, the presence of hydrocephalus is
not obvious, and differential diagnosis with diseases accom-
panied by decreased volume of brain matter due to causes
other than abnormal CSF circulation is necessary.

The level of CSF obstruction affects the timing of hy-
drocephalus progression [5], and this is understandable.
In intraventricular obstruction, only transependymal CSF
resorption is possible [16]. In obstruction at the basal cistern
level, resorption into the lymph vessels along the spinal
roots is possible especially in the standing position when

CSF pressure in the spinal SSS is maximal. During obstruc-
tion only in the convexital SSS, additional resorption oc-
curs in the cranial lymph pathways through the cribriform
plate. And in fully conductive SSS, resorption into the in-
terstitial spaces of the brain, as well as venous sinuses
through the arachnoid granulations and villi, is available
[17]. Considering all these factors, we assume that the clas-
sification being discussed allows to deliberately approach
the evaluation of the risk of symptom progression in differ-
ent types of hydrocephalus which affects indications for
surgery.

For clarification of indications for hydrocephalus treat-
ment, CSF evaluation is frequently used [18, 19]. In intra-
ventricular obstruction hydrocephalus (AH1, AH2a, AH2b),
it is effectively contraindicated. In other cases, it can be
performed if indicated.

Predominance of intraventricular obstruction and cis-
tern obstruction in our material can be explained by limited
availability of endoscopic equipment. At the same time,
CSF shunt surgeries are significantly more accessible. Due
to this, the patients were referred to the Neurosurgery
Center for consultation.

MRI examination protocol in AIH which we consider
to be optimal in the conditions of our clinic is presented
in Table 4.

Table 4. Mandatory magnetic resonance imaging (MRI) components
in cases of idiopathic hydrocephalus of adults

MRI mode Image projection, comments
T2 Axial, sagittal and coronal
T2 sensitive to CSF .
pulsing Sagittal and/or coronal
FLAIR Axial

Magnetic resonance
cisternography (CISS,
FIESTA)

Sagittal, coronal

Oblique axial scan perpendicular
to the aqueduct, quantitative study
of the parameters of the CSF
pulsing through the aqueduct
(necessary if obstruction of the
aqueduct is questionable)

Optional: phase-contrast
MRI with
cardiosynchronization

Axial T2-weighted and FLAIR images are the standard
of survey examination, allowing to assess anatomy of the
brain, ventricular system, SSS, presence of periventricular
signal changes and other changes in the cerebral parenchyma
and propose a possible obstruction level. It is important
to have T2-weighted CSF flow-sensitive images [7] which
allow to determine conductance of CSF pathways in the
narrowest parts of the CSF flow system. In suspected ob-
struction at the foramen of Monro level, frontal sections are
necessary; in all other cases the presence of sagittal images is
considered necessary. CSF flow artifact (flow void) is a reli-
able sign of CSF pathway conductance. In hydrocephalus,



the best anatomical mode is MR cisternography (CISS,
3d-CISS, FIESTA sequences combining high CSF and soft
tissue contrast with the absence of artifacts caused by CSF
movement allow to visualize the thinnest membranes of the
CSF system: in the CA, at the 4" ventricle exit, PCF cis-
terns) [6, 8, 11, 20]. More accurate data on CSF flow in CA
can be obtained using PC-MRI [20, 21] and modern
spin labeling techniques (time-SLIP) [21—23]. We consid-
er availability of T2-weighted and MR cisternography im-
ages in the corresponding projections entirely sufficient for
accurate diagnosis of obstruction location and recommend
to use PC-MRI only in cases of suspected incomplete CA
stenosis.

The main focus in neuroimaging diagnosis of AIH
should be on the number of enlarged ventricles and detec-
tion of pressure gradient between different parts of the CSF
system. Its detection and possibility of relief are the key
to the selection of optimal surgical treatment technique.

Thus, interventricular septum is an anatomical struc-
ture which is well visualized in MRI, and its dislocation
in either direction testifies to the presence of pressure gra-
dient between the lateral ventricles due to obstruction at the
foramen of Monro level on one side. The roof of the 3 ven-
tricle represented by tela choroidea and corpus collosum is
also a well-visualized structure which normally has a typical
curved upwards position. The concept of normal for these
landmarks is relative, it does not have evidence-based digital
values, but flattening of these structures and sometimes ventral
invagination into the 3™ ventricle in combination with enlarge-
ment of both lateral ventricles mean the presence of pressure
gradient between them and the 3™ ventricle. This is the rarest
type of AIH, and special attention should be paid to differen-
tial diagnosis with space-occupying lesions of the foramen
of Monro area (primarily, colloid cyst).

PMM dislocation in the ventral direction is the most
known and widespread criterion of pressure gradient pres-
ence between the ventricular system and cistern of the PCF
base. Ventral PMM dislocation is a sign which reliably pre-
dicts the effectiveness of endoscopic 3" ventriculostomy. It
consistently occurs in such AIH types as AH2a, AH2b and
AH3, and is absent in AH1, AH4, AH5. MR cisternography
sagittal images allow to identify additional membranes be-
tween the cerebral clivus and stem supporting AH3 type
hydrocephalus.

DESH symptom is a peculiar indirect marker of pres-
sure gradient between the different parts of convexital SSS.
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It is well distinguished in the T2-weighted coronal (frontal)
images and reliably points to AH4 hydrocephalus [12, 13].

Such features as intensity of SSS of various locations,
cisterna magna, changes in the signal from the cerebral
parenchyma, size of the sella turcica, cerebellar tonsils
dystopia into the great foramen, ventricular system indi-
ces, angle of the corpus collosum and combination
of these parameters are additional data indirectly point-
ing to some level of compensation in intracranial volu-
metric interactions and disease duration and should be
supported by medical history and objective patient exa-
mination data.

In our opinion, the main weak point of the presented
classification is heterogeneity of the AH5 group. It can in-
clude patients: 1) with communicating hydrocephalus
of varying nature; 2) AH3 in the compensation stage; 3) en-
cephalopathy of varying origin; 4) neurodegenerative dis-
ease. Reliable radiological criteria allowing to distinguish
these conditions in routine MRI exams has not yet been
determined.

Blitz’s classification of hydrocephalus can be used for
AIH. It allows to rationally plan further examinations and
treatment. Currently, the decision on invasive diagnostics
and surgical treatment of patients with AIH should not be
made without quality MRI. Otherwise, there exists a high
probability of diagnostic errors, unnecessary and/or dan-
gerous surgical manipulations, incorrect selection of treat-
ment tactics and method. The protocol of MRI examina-
tion should at minimum include T2-weighted images
in the necessary projections, FLAIR in axial plane, MR
cisternography (FIESTA/CISS) in sagittal /coronal planes
(see Table 4).

CONCLUSION

Study and statistical analysis of MR imaging data allo-
wed to determine general signs occurring in all types of hy-
drocephalus and specific features characterizing individual
types of the disorder. The presented classification is simple,
logical, and substantiated, it can be easily applied in neuro-
surgical and radiological practice and allows to rationally
plan diagnostic and treatment measures in patients. The cur-
rent MRI protocol must at a minimum include T2-weigh-
ted and FIESTA/CISS images in the necessary planes,
FLAIR images in the axial plane. Other additional imaging
studies should be performed for diagnosis specification
in ambiguous cases.
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PELHEH3UA HA CTATDBIO A.TO. VIUTUHA 11 COABT. «OITWJIEITICHUA

JOCTOEBCKOI'O»!

Review of the article by A.Yu. Ulitin et al. “Dostoevsky’s epilepsy”!

CraThbsl MOCBSIIIEHA BeCbMa aKTyaJIbHOMY BOTIPOCY,
KaK 00JIe3Hb MOXET TOCTYXUTh Ha 6J1aro 4eJoBeYeCTBY
M, B YaCTHOCTH, 00OTaTUTh TBOPUECTBO mucarens. Tak,
aBTOPHI B pe3ioMe TUIIYT: «/JanHoe 3abo0aeeanue [nunen-
cusi| He moabko umeno 6oavuwoe eausHUe Ha AuuHocmy Jo-
CMOEBCK020 U e20 83AUMOOMHOULEHUs. C OKPYICAUUMU,
HO U HAWA0 OMPAdICEHUE 8 20 MBOpUecmee» 1 3aKITI0YAIOT
B KOHILIe cTaTbU: «TuwamenvHoe uzyuenue 3a604e6aHUS
D. M. Jlocmoesckoeo, pagro Kak u dpyeux KpynHoix desmenel
AUMEPAMYpbL UAU UCKYCCMEA, NO360A5em HAM eayodce npo-
HUKHYMb 8 UX MEOPHECKUE 3aMbICAbl, OUEHUMb 6CH0 MHO20-
2PAHHOCTb UX MAAAHMA» .

K cokaneHuto, U1t yuTaTeNst OCTaIOCh HESICHBIM, Ka-
KM UMEHHO 06pa3oM 60J1e3Hb J10CTOSBCKOTO BhIpa3miiach
B TeX WJIM MHBIX ITOCTYIKAX WIN XapaKTepe TepCoHaxXeH,
(bopMyIMpOBKaX CMBICIIOB, TOA00PE MeTadOp, CIOKETHBIX
JIUHUSAX U T. 1. Kakue MMeHHO AyXOBHbIE WIN TyIIIEBHBIC
«0e3MHbI», ONTMCAHHBIE B POMaHAX, «KOMOPble OMKPbIBAN
Dedop Muxaiinosuu, 6viau ccycmKom, KBUHMICCeHYUell NCu-
xonamonoeuu». Kak UIMEHHO «mujamesnvHoe usyuerue 3a00-
NeBAHUSL. .. N03605IeM HAM 2AY0Xce NPOHUKHYMb 8 UX MEopHe-
CKUE 3aMblCAbL, OYEHUMb 8CH0 MHO202PAHHOCIb UX MANGHMAY.
O TBOpUYECKUX 3aMbIC/IaX TTUCATENS U UX CBSI3AX ¢ 6oJe3-
HBIO B CTaThe, COOCTBEHHO, HEe CKa3aHO HU CJIOBa.

MHOTOTpaHHOCTh XapaKTepa OIMKMcaHa TOJIbKO C TICU-
XOTATOJIOTMYECKON TOUKM 3PEHMUSI, BBICIITUE YePTHI JINY-
HOCTH TTHMCaTeNIsI COBEPIIIEHHO He MpuBeneHbl. Co3naercs
BITEYATJICHUE, YTO OHM TIOJTHOCTBIO OTCYTCTBOBAIM. 3aTO
B OOJIBIIIOM KOJIMYECTBE TIPUBEACHBI TICUXOMAaTUICCKHE
TTOCTYTIKW, TIpUYEeM B OOJIBIIMHCTBE CIIydaeB 6e3 cChUIOK
Ha TIepBOMCTOYHUK, YTO JUTSI HAYYHOM CTAThU ITPOCTO He-
KOPPEKTHO.

B 13001111 UCTIONB3YIOTCS HEMOTYCTUMBIE ISl aKa-
JIEMUYECKOI PUTOPUKU OOOPOThL: «00 3MOM 2080pUAU MHO~-
eue», «0uoepaghvl nucamens CHUMArOM», «CAMa CALIUWANA»,

Bepremcs mot! Had oavroro Hegoil
Kakue 6ydym yapcmeenHvle ecmpeyu!
Kakoli cnokotinbiii u cuacmausbwlii cmex, —
u omauvamocs 6ydem Mol Om 6cex
61a20yXAHHOU MEONeHHOCMbIO peU. ..

B.B. Haboxoe

De mortuis aut bene, aut nihil.

«NOOAUHHYIO NPABAY 0 HeM 3HAAU MOAbKO HeMHO2UE OPY3bs»,
«HeKomopwle ucKyccmeogedos, «<mom sce Cmpaxoe», «Ha-
oarodasuiue Jlocmoesckozo epavu», <HeKomopbvie 00MouIHble
uccredosamenu» N T. 1.

ABTOpaMU 1O OTHOIIEHUIO K OOJTEHOMY, SIBJISTIOIIEMY -
CsI BEJIMKUM PYCCKUM HallMOHAJIbHBIM TTHUCATEIEM U TIPU -
3HAHHBIM MUPOBBIM TEHUEM, Ha MO B3IJISI, IOTyCKAIOT-
CsI COBEPIIEHHO BOJIbHbBIC YHUUVKUTEIIbHBIE BHIPAKEHMS,
TaKUe KaK: «8 CBOUX NPOU3BEOCHUSAX OCYUeCMBAs OH maKue
nymeuiecmeus 6 enyOuHsl U 3aK0yAKU cOOCMBEeHHOl Oyu,
no cpasreruro ¢ kKomopsimu aabupunm Munomaspa modxcem
noKasamvcs 0emcKoil necounuyeil», «gecb pod Jlocmoesckux
npedcmaeasem coboii psi0 APKUX NCUXONAMUUECKUX NUMHO-
cmeil», «OMKY0a NPuwiA0 K Hemy UCKAIOYUMenbHoe 3HaHUe
msANCcenoi, nopoil 4y008UUWHOL IPOMUKU €20 PACNANeHHbIX
CMpAacmblo 2epoes U 2epoUtb», «npasda, 00Kmop caeeka npu-
YKpacua nopmpem ceoe2o nayuenma u opyea, u3oopasue eco
4e108eKOM He 2OHAGUIUMCS 3a 100KamuU, He AH00UBUIUM GUHA
U He NPU3HABAGUIUM KAPM» U T.]I.

B GosbiioM KomdecTBe MPUBOISTCS CEMEHBIE Ipa-
MBI, KOTOPbIE aBTOpaM¥ KBATU(MUIIUPYIOTCS, TIO BCEIi BU-
JUMOCTH, KaK MPU3HAKN POIOBOTO YMOIIOMEIIATEIbCTBA,
HO TIPU 3TOM HE COO0OIIAaeTcs] UCTOYHUK, IO KOTOPOMY
MOXHO OBLIO OBl MPOBEPUTH ITU KOMIIPOMETUPYIOIIINE
00beKT (hakThl. Tak, aBTOpbI OOBUHUTEIbHBIM TOHOM MK -
myT: «Omey nucamens, Muxaun Andpeesu4, épau no cne-
YUanbHOCMU, cmpadan 3anoiHbiM NesIHCMEOM, 0bin yepio-
MbIM, ROO03DUMENbHbIM U NAMOA0UHECKU HCeCMOKUM
4enN08eK0oM, U30e8ABUUMCA HAOD CEOUMU KpPeCcmbsIHAMU,
3a Mo u ObiA YOUm NOCAeOHUMU — MO AU 3a0yUleH NOOYUWKOLL
80 8pems e30bl 8 IKUNANCce, Mo AU NPOCmo 3abum Ao cmep-
mu», TIOCJIE YeTro BAPYT JIETKO mompasistiorcs: «OoHako
He UCKAHUEHO, YMO NPUYUHOU cMepmu Obli 0ObIMHBII UH-
cyaom». CChUTKM Ha UCTOYHUK JaHHOU nH(bOpMalnu, Kak
HETaTUBHOM, TaK M OIpPaBIbIBAIOIIECH, HE MMPUBOMASITCS.

'Viurun A.1O., Onuniiosa I.B., Hesnoposuna B.T., Manbime C.M. Drustericust [locroeBckoro. Heitpoxupyprus 2021;23(3):113—21. DOI: 10.17650/

1683-3295-2021-23-3-113-121.

'Ulitin A.Yu., Odintsova G.V., Nezdorovina V.G., Malyshev S.M. Dostoevsky’s epilepsy. Russian Journal of Neurosurgery 2021;23(3):113—21. (In Russ.).

DOI: 10.17650/1683-3295-2021-23-3-113-121.
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YV yutarenss TeM BpEMEHEM CO3[AETCs BIIeYaTIIEHUE, YTO
OH YMTAET HE PELICH3UPYEMbIM HayUYHBIN XypHAaJI, 2 HEKUIA
OyJIbBapHbII pOMaH.

B T0 e Bpemsl CTOUT cKa3aTb O TOM, 4TO UMs JlocTo-
€BCKOTO BBICOKO 3HAYMMO He€ ToJibko ajs Poccuwu,
HO M IJI Bpadeii Bcero mupa. Tak, DHapio M3HCOH, repoii
pomMaHa moTiaaHackoro Bpaya A. KponuHa «llutanens» —
Oecrceliepa, KOTOPbIK B CBOE BpeMsl 3aIlyCTUJI MPOLIECC
TYMaHUCTHYECKOM TpaHChopMallmu OpUTAaHCKOTO 3apa-
BOOXpaHeHUsI, BHUMaTeAbHO ynuTal YexoBa u JloctoeB-
CKOro.

JlaHHBIM HEAJOCTOMHBIN TIepexJIecT B IoJadye MaTepu-
ajia, BO3MOXXHO, O0YCJIOBJIEH TEM, UYTO, 11O BCE BUAUMO-
CTU, aBTOpHI MONAJU MOJ BIAWSIHUE, BO-TIEPBLIX, 3apy-
OEXHBIX MCCieqoBaTeNe, HE UCTIBIThIBAIOIIUX 0COO0TO
MUETETA MEPE PYCCKUM F'eHHUEM, a BO-BTOPbIX, OOIITMPHO-
r0 €BreHNYeCKOTo TpyJa U3BECTHOTO COBETCKOIO aHTPO-
nosiora M. B. Boiouikoro, KOTopsiii B CBOE€ BpeMsI IIPUBET-
CTBOBaJl «<MHAWAHCKYI0» UHUIIMATUBY T10 CTEpUIM3ALIU
OIpeAesIEHHbIX KaTeropuii rpaXkaaH, B YaCTHOCTH SMUJIEIT-
THKOB [1, 2].

CremyeT cKa3aTh, YTO BCE BHIIICYITOMSHYTHIC 3aMeda-
HUS OTHOCSITCSI IPEUMYIIIECTBEHHO K MEPBOI YacTUu CTa-
Tbu. Hamo otmath mOJKHOE aBTOpam, BO BTOPOI 4acTu
cTaTbd UCTOpUS 0o0Jie3HU JlOCTOEBCKOTO u3jaraercs
¢ 60J1bLIIeH AeTMKATHOCTbIO, CONEPKATEIbHOCTBIO U UUTA-
€Tcsl C O0JIbIIUM UHTEPECOM.

B 3axuiioueHue 51 xoTea Obl MOXKeaaTh PeELieH3eHTaM
XypHasia 0oJjiee TIATEJbHO PeIaKTUPOBATh TAKOTO pojaa
PYKOITMCU, MOCBSIIEHHbIE 0OJE3HSIM BEJIMKUX T'YMaHU-
CTOB, MOCKOJIbKY MX YUTAIOT HE TOJbKO MPEACTABUTEIUN
BpaueOHOIo COCJIOBMS, HO U TPOCTbI€ OObIBATENIU U AaXKe

HeIoOpoXKeJIaTe I PYCCKOTo Hapoa, KOTOPHIE C YIOBOJIb-
CTBUEM TIPOUTYT U YCBOSIT, @ KOS-KTO BO3bMET M Ha IITUT,
VIIPOIIIEHHYIO TOUKY 3peHUS: AeCKaTh, «Bce KHUTH JlocTO-
€BCKOTO — 3TO PE3yJIBTaT ero 00JIe3HN Mo3ra 1 He Oosee
TOTO».

Takoro poma pyKomucH HYXIAIOTCS B 0COOOM TaKTe.
W MHe mpencTaBisieTcsl, YTO HaM He ClIeayeT 3a0bIBaTh
0 TIPEKPACHBIX MEMOPHAIIBHBIX PUTOPUUYECKHX 00pasmax,
KOTOpBIC OCTAaBMJIM HaM B 3aBelIaHKE BEJIUKHE TIPEIIIe-
crBeHHMKU. Tak, nmpodeccop C.I1. BoTknH, B YacTHOCTH,
B peun Ha 3acemannu O01IecTBa pycckux Bpadeit «I1o mo-
Bomy cMepTH xynoxHnKa MBana Hukomaesnaa Kpamcko-
ro» roBopwi: «Cuumaro ceoum 00420m cooOwUmMsb 0 HOBOU
nomepe. Ha Onsix mbi nomepsiau 001020 u3 camoix maraumau-
8bix xydoxucrukoe, Heana Huxonaeeuua Kpamckoeo. 30ecy,
KOHEe4HO, He Mecmo pacnpoCMpaHsamscs o0 e2o Xyo0ocecm-
B8EHHOM mManaHme, 0 €20 3HA4eHUU KAK 4eA08eKa PYCCKOo20
u 6 evicuieli cmeneru yecmmnoeo. S 30eco xo4y nodeaumscs
€ 8amu Moil ne4anbHoil ucmopueil eco cmpaoaHuil, No N08ooy
namoaoeu4eckKo2o npouecca, Komopuii 0vla NPUYUHOU €20
cmepmu. Tenepo dice 5 npedaazaro NOYMUmMs e20 NAMSIMb
ecmaesanuem», a aajnee nponokui: «Mean Hukonraesuy Obin
OOHUM U3 MOUX CAMbIX CIAPbIX NAUUEeHmos...» [3].

A momarato, 9TO 3TOT OOTKMHCKMI IeTNKATHBIA TOH
IUIST HaC BCEX, TIPEACTaBUTENICH PYCCKOTO BpaueOHOTO CO-
CJIOBHSI, I TOJDKEH OBITH CETOMHS KAMEPTOHOM, HeB3Mpast
HU Ha TJIo0aau3anuoo, mudpoBU3aInio, YHU(DUKAIINIO,
HU Ha porpeccupyloiiee, K COKaJICHHIO, «ITOXKEITCHHIE»
KyneTypel 1 CMUA.

Yecmsb umero,
npogpeccop B. H. Odun
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MecTto npoBeaenusi: Hanpunk

HayyHo-npakTndeckasi KOH(pepeHuus
«Xupypruveckoe jedyeHne HieMuieckom
00J1€3HM T0JIOBHOTO MO3ra»

Jarel npoBenenns: 07-08 nexaOps 2023 rona
Mecto nposenenusi: PTAY «HMUL]
Helpoxupypruu uM. ak. H. H. Bypnenko»
Mumnsznpasa Poccun, Konrpecc-nienrp, 3 satax
(Bxon c yim. 4-ast TBepckas-Smckas, a. 16)

Iloopoo6uyro ungpopmayuro modicno naitmu na caiime:
www.scaf-spb.ru
Byoem paowt euoems Bac cpedu yuacmnukoe meponpusmuit!

000 «Cemunapsbi, Konpepenuuuu u ®opymMon)
tenedonsbl: +7-812-943-36-62; +7-812-339-89-70;
e-mail: conference@scaf-spb.ru; caiit: www.scaf-spb.ru

Peknama



