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DHIOBACKVJIAPHBIV METO/I JIEYEHUS TTALIMEHTOB
C IUCTAJIbHBIMU AHEBPU3MAMU MO3KEYKOBBIX
APTEPU

E.T. Koxomun, C.A. Topomenko, B.B. Boonnos, A.E. I1etpos, JI.B. Poxuyenko, K.A. CamouepHbIx

DI'BY «Hayuonanvhviii Meduyunckuii uccaedosamenvckuil yewmp um. B.A. Aimaszoea» Munzopaea Poccuu; Poccus,
197341 Canxkm-Ilemepbype, ya. Akkypamoea, 2

KoHTaKTHhI:

Erop leHHagbeBuy KonomuH neurokolomin@yandex.ru

Llenb uccnepoBanma — oueHUTb 6anKaLLMe U OTAANEHHbIE aHTUOTPAdUYECKNe U KNMHUYECKUE PE3YbTaThl BHYTPUCO-
CYAMCTOrO NeYeHNA NaLUEHTOB C AUCTANbHBIMWU AHEBPU3MAMU MO3XKEUKOBbIX apTepuit.

Marepuanbl u metopbl. MpoaHanu3npoBaHbl pe3ynbTaThl IHAOBACKYNAPHOrO NledeHns 6 NaLMEHTOB C AUCTaNbHbIMU
aHEeBpPU3MaMM MO3XXEUYKOBbIX apTepuii, ONepupoBaHHbIX B Heilpoxupypruyeckom otaenenunn N2 3 PHXW um. npod. A.J1. MNo-
neHosa B nepunop ¢ 1 aueapsa 2017 r. no 31 mapra 2023 r.

Pe3ynbtathl. [lpumMeHanncey cnepytowme 3HA0BACKYNAPHbBIE METOABI: OKKNIO3UA MeLIKa aHeBPU3Mbl TONBKO OTAENAEMbIMU
cnupanamu (n = 2); OKKI031sA CNMpansMmu CO CTEHT-accucTeHuumei (n = 3); LEeKOHCTPYKTUBHOE BMELIATENbCTBO C OKKJIIO-
3uneit Hecyweil apTepun (n = 1). B 1 n3 2 cnyyaes OKKNIO3MKN aHEBPU3MbI TONLKO CMMPaNsMU BbINOJHEHA JOOKKIO3UA
aHeBPU3Mbl CO CTEHT-aCCUCTEHLMEN B CBA3N C BO3HUKHOBEHWEM peLuamnBa.

13 6 aHeBpM3M pafnKanbHO BbIKNOYEHa U3 KpoBoToKa (knacc A) 1 (16,65 %) aHeBpu3Ma, cybToTanbHo (knacc B) — 4 (66,7 %),
yactnyHo (knacc C) — 1 (16,65 %). KoHTponbHas aHrMorpadus B CPOK He paHee 6 MeC NPOLEMOHCTPUPOBaNa pagnKkabHoe
BbIK/IIOYEHWe aHeBPU3MbI U3 KpoBOTOKA (knacc A) y 5 (83,3 %) naumeHToB, cybTotansHo (knacc B) —y 1 (16,7 %).
KnuHnyecknii ncxog 6bin oTanyHbiM y 5 (83,3 %) nauuenTos (0 6annos no moauduLMpoBaHHOIi Wkane PaHkuHa), y 1 na-
LMeHTa nocne LeKOHCTPYKTUBHOW OnepaLyumn oTMe4anock HapactaHue HEBPONOrMYECKO CUMNTOMATHUKW C NOCAEAYIOWUM
4acTUYHBIM ee perpeccom (2 6anna no MoAMMULMPOBAHHON WKane P3HKMHA). OCNIOXKHEHMSA BO BPEMSA IeKOHCTPYKTUBHOM
onepauuu Habnoganuce y 1 (16,7 %) naumeHTa.

3akntoueHue. [leKOHCTPYKTUBHAA XMPYPris aHEBPU3M JUCTaNIbHbIX OTAENOB MO3XKEYKOBbIX apTEPUIl MOXKET GbITh CONps-
KEHA C BLICOKMMU PUCKAMU NOCNEONEPALMOHHbBIX MILEMUYECKUX OCNOXHEHUI C pa3BUTUEM CTOMKOrO rpyboro HeBpono-
rnyeckoro fecuumta. OnepaTuBHble BMELATENbCTBA C COXPAHEHUEM NPOCBETA apTepui (B TOM YUC/E PEKOHCTPYKTUBHbIE
onepawuuun) fJONKHbI 6bITb METOAOM BbIGOPA NPY IHLOBACKYNAPHOM NIEYEHWUU AUCTANbHBIX aHEBPU3M MO3XEYKOBBIX apTe-
pUit BBUAY MUHUMW3ALMMU PUCKOB ULIEMUYECKMUX OCNIOKHEHUI U YNYYILEHUA KIMHUYECKUX UCXOL0B ONEPATUBHONO JIeYeHNs.

KnioueBble cnoBa: guctanbHble aHEBPU3Mbl MO3XKEUYKOBbIX apTepuil, SHLOBACKYNAPHOE JIeueHne, LEKOHCTPYKTUBHbIE
BMELIATeNbCTBA, HU3KONPOdUIbHbIE CTEHTSI

Ina yntuposanusa: Konomun E.T., TopoweHko C.A., bo6uHos B.B. v ap. IHA0BACKYNAPHbI METOL NEYEHUS NaLUEHTOB
C AUCTaNbHbIMKU aHEBPU3MAMU MO3XKEYKOBLIX apTepuil. Helipoxupyprus 2024;26(2):15-25.
DOI: https://doi.org/10.17650/1683-3295-2024-26-2-15-25

Endovascular treatment of patients with distal aneurysms of cerebellar arteries

E.G. Kolomin, S.A. Goroshchenko, V.V. Bobinov, A. E. Petrov, L.V. Rozhchenko, K.A. Samochernykh
V.A. Almazov National Medical Research Center, Ministry of Health of Russia; 2 Akkuratova St., St. Petersburg 197341, Russia

Contacts:

Egor Gennadyevich Kolomin neurokolomin@yandex.ru

Aim. To evaluate short- and long-term angiographic and clinical outcomes of endovascular treatment of patients with
distal aneurysms of cerebellar arteries.

Materials and methods. The outcomes of endovascular treatment of 6 patients with distal aneurysms of cerebellar
arteries who underwent surgery at the Neurosurgical Division No. 3 of the Polenov Russian Research Institute of Neu-
rosurgery between January 1 of 2017 and March 31 of 2023 were analyzed.

Results. The following endovascular methods were used: occlusion of the aneurysm sac using only detachable coils (7 = 2);
occlusion using stent-assisted coiling (n = 3); deconstructive intervention with occlusion of the main artery (n = 1).
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In 1 of 2 cases of coil-only aneurysm occlusion, additional stent-assisted occlusion was performed due to recurrence.
Among 6 aneurysms, 1 (16.65 %) aneurysm was radically excluded from the blood flow (class A); 4 (66.7 %) were ex-
cluded subtotally (class B); 1 (16.65 %) was excluded partially (class C). Control angiography at least 6 months after
showed radical exclusion of the aneurysm from the blood flow (class A) in 5 (83.3 %) patients, subtotal exclusion (class B)
in 1 (16.7 %) patient.

Clinical outcome was excellent in 5 (83.3 %) patients (0 points per the modified Rankin scale); in 1 patient after de-
constructive surgery, augmentation of neurological symptoms with following partial regression was observed (2 points
per the modified Rankin scale). Complications during deconstructive surgery were observed in 1 (16.7 %) patient.
Conclusion. Deconstructive surgery of the distal aneurysms of cerebellar arteries can be associated with high risk of
postoperative ischemic complications with development of persisting neurological deficit. Surgical interventions with
preservation of the artery lumen (including reconstructive surgeries) should be the method of choice in endovascular
treatment of distal aneurysms of cerebellar arteries due to minimal risk of ischemic complications and improved clinical
outcomes of surgical treatment.

Keywords: distal aneurysms of cerebellar arteries, endovascular treatment, deconstructive interventions, low-profile stents

For citation: Kolomin E.G., Goroshchenko S.A., Bobinov V.V. et al. Endovascular treatment of patients with distal aneu-

rysms of cerebellar arteries. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(2):15-25. (In Russ.).
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BBEJIEHUWE

JncTanpHbIC aHEBPU3MBI MO3XKEUKOBBIX apTepHil SIB-
JISIIOTCSI KpaliHe peaKoit IaTOJIOTUEI M COCTABIISIIOT BCETO
0,6—0,9 % Bcex LiepeOpanbHBIX AaHEBPU3M, B TO XK€ BpeMsl
OHHM BCTpevaroTcs B 4,3 pasa Jaiie, 9eM IUCTaIbHbIC aHEeB-
PU3MBI IPYTUX LiepeOpanibHbIX apTepuii [1]. JucTtanbHbBIMU
CUMTAIOT aHEBPU3MEI, PACIIONIOXKEHHBIEC TUCTAJIbHEE TIep-
BBIX CETMEHTOB WJIM Jajiee 1 CM OT YCThSI MO3XKEUKOBBIX
aprepuii [2, 3].

Hau6osee yacto cpenyn aHeBpM3M MO3XKEUKOBEIX ap-
TEePUil TUCTAIIFHOM JTOKAIN3aUK BCTPEUAIOTCS TUCTATh-
HBbIe aHEBPU3MBI 3aHEH HIDKHEH MO3XXEUYKOBOU apTepuu
(BHMA) [4—7]. AucTanbHbIe aHeBPU3MBI TTepeIHeil HIDKHEN
Mo3xeukoBoit aptepuu (ITHMA) 1 BepxHeil MO3XKEIKO-
Boii aprepun (BMA) BcrpeuatoTcst KpaiiHe peako W Co-
crapisiioT <0,5 % Bcex LepeOpaibHbIX aHEBpU3M. B ute-
patype ommcaHo okoio 100 HaOMOmeHWN TMCTAaTBHBIX
a"espusm [THMA n menee 50 — BMA [1, 8, 9].

B GonpImuHCTBE CIydaeB IMCTAJIbHBIC aHEBPU3MBI
MO3XKEUKOBbIX apT€PUil MPEACTaBIEHbI MEJTKUMU MELLIOT-
YaTBIMU aHEeBPU3MaMM, OJHAKO HEPEIKO BCTPEYAIOTCS
dy3udopmMHBIe, TMTAHTCKHAE W YaCTUYHO TPOMOMPOBAH-
HbIe aHeBpU3MHI [1, 3].

Cuwuralort, YT0o HanboJIee YacTas MpudrHa GopMUpO-
BaHUS IMCTAJTBHBIX aHEBPU3M — IMCCEKIIMOHHOE TIOpasKe-
Hue aptepuu [5, 10, 11]. JluctanbHble aHEBPU3MBI MO3-
JKEUYKOBEIX apTepril 001agaloT Ipe3BBHIYAfHO BBEICOKOM
CKJIOHHOCTBIO K Pa3phIBY, U MX IIEPBOE KIIMHIYIECKOE TTPO-
SIBJICHNE — cybapaxHOMIajabHOe KpoBomanusiHue. bonee
TTOJIOBMHEI Pa30PBaBIIMXCS aHEBPU3M UMEIOT pa3Mep <7 MM
[1, 12].

TpamguIMOHHBIM METOIOM BEIOOpA TIPH JICYCHUH TUC-
TaJIbHBIX aHEBPU3M MO3XKEUKOBBIX apTEPUI SIBIIICTCS MU-
KpoxXupyprudyeckoe BMemaTeslbecTBO [13—19]. OmHako
[Ty0OKasT JIOKAIU3aIINs TAKMX aHEBPU3M, OJIM30CTh CTBO-
JIa MO3Ta M 9YepeITHO-MO3TOBEIX HEPBOB, OOJIBIIIOE KOJIM-
YeCTBO IepGOPUPYIOIINX apTepyil, OTXOMSIINX OT MO3-
KEYKOBBIX apTepuii, AeNal0oT MHUKPOXHPYPTHUUECKOE

JIUeHUE TUCTAIBHBIX aHEBPM3M TEXHUYCCKU CIIOKHBIM
W COTIPSIKEHHBIM C ONpelesieHHBIM puckom [17, 20].
ITo maHHBIM HEKOTOPBIX UCCIICIOBAHMIA, YJACTOTA OCTIOXK-
HEHMI IIPU «OTKPBITOM» JICUCHUU TUCTAIBPHBIX aHEBPU3M
MO3XEUYKOBBIX apTepuii gocturaet 68 % [21].

JncTranbHbIe aHEBPU3MBI pexXe HOCTYITHBI IIPSIMOMY
KJIUITMPOBAHMIO M Yallle TPeOYIOT IPUMEHEHMST pEBACKY-
JISIPU3UPYIONINX METOAMK IO CPAaBHEHMIO C aHEBPU3MaMM
npyrux pokanuszanuii. [1o ganaeM uccinemoBanust A. Ro-
driguez-Hernandez u coaBbr. (2013), Tonbko B 40 % ciny4a-
€B IMCTAJIbHBIC aHEBPU3MbI MO3XXEUKOBBIX apTepHUiA OBLIN
IOCTYITHBI TIPSIMOMY KJIUITUPOBAHUIO, B OOJBIIMHCTBE
ciay4aeB (47,5 %) BbIIOIHSUIOCH IEKOHCTPYKTUBHOE BMe-
IIAaTeILCTBO JIMOO BO3HMKAIA HEOOXOOUMOCTD B HAJIOXKE-
HuUU MUKpoaHactomosa (17,5 % ciyuaes) [1].

B nocienHee BpeMsI Bee yallle BCTpedyaloTcs Ty IuKa-
UM, B KOTOPHIX DHIOBACKYJISPHBIA METOI JICUCHUS
TIPY TVCTAIBHBIX aHEBPM3MAaX pacCMaTpUBAeTCs KaK METOI
BBIOODA [6, 22—24].

CoBpeMeHHBIE SHIOBACKYISIPHBIC METOIBI BKIIFOYAIOT
OKKITFO3UMIO aHEBPHU3M CITMPAJIIMU, B TOM YHCJIE CO CTEHT-
¥ OaJJIOH-aCCUCTeHIMEH, TPEIIITUHT HeCyIlel apTepun
C TIOMOIIBIO CITMPAJICH W XKUIKUX SMOOIM3NPYIONINX Ma-
TepHUaJioB, a TAaKXKe MMILIAHTAIIAIO TTOTOKOTKIIOHSIIOIIIETO
CTEHTA.

OnuH 13 HanboIee pacIIpOCTPAHEHHBIX METOIOB JIe-
YeHUS TUCTATbHBIX aHEBPU3M — JIEKOHCTPYKTUBHBIE OTIe-
palny ¢ OKKIIFO3Ueil aHEBPU3MBI BMECTE C YIACTKOM He-
cyniero cocynaa [25—28].

CornacHo pesyspTaTaM psifa MCCIeIOBaHMiA, 61aro-
Iapst BEIpaXXKeHHBIM KOJIIaTepaIbHBIM aHACTOMO3aM MeX-
Iy MO3KEYKOBBIMU apTePUSIMU TeKOHCTPYKTUBHBIE BMeE-
IIaTeJbCTBA HA OMCTATBHBIX OTAEIAaX MO3XEYKOBBIX
apTepuit 6e30ITaCHBI U XOPOIIIO TIEPEHOCSTCS TTAleHTaMU
[25—28]. OnHako Hanuune nep@opUpyOIINX apTepuii,
ITUTAIOIINX CTBOJI MO3Ta, OTXOASIIINX OT MO3KE€YKOBBIX ap-
TEPUiA, OTCYTCTBHE JOCTOBEPHBIX METOIOB OIICHKM KOJIJIa-
TEPaTbHOTO KPOBOTOKA M (DYHKIIMOHAIBHOW 3HAYMMOCTH



HeCyIel aHeBpU3MY apTePUU He BCETIA MMO3BOJISTIOT ITPO-
THO3MPOBATh PUCKU UIIEMUYECKUX OCIIOKHEHUMN U KIIH-
HUYECKUE UCXOIBI JeKOHCTPYKTUBHBIX OITepaIInid.

B cBsA3M ¢ pa3BUTHEM 3HIOBACKYISIPHOTO MHCTPY-
MEHTapHusI, pa3pabOTKON HOBBIX HU3KOMPOQUIBHBIX
CTEHTOB, YJIyYIICHUEM BU3YyaIN3allN 1 YIIPABISIEMOCTH
MUKPOWMHCTPYMEHTA B HACTOSIIINIA MOMEHT ITOSIBUJIACH
HOBBIE BO3MOXHOCTH 3HIOBACKYJISIPHOTO JICYCHHUS T1a-
IIMEHTOB C JaHHBIMU aHeBpu3MaMu. Pacrer uumcio my6-
JIMKAIWi, TOCBAIIEHHBIX 3HI0BACKYISIPHOMY JICYCHUIO
IUCTATbHBIX aHEBPHM3M C UCITOJIb30BaHEM PEKOHCTPYK-
TUBHBIX METOOUK M COXpaHCHHWEM HECYIIEH apTepHuu
[23, 24, 26].

Hamu nipencrasieHa cepust HaOMIONSHUIA, TTOCBSIIICH-
HBIX SHIOBACKYIISIPHOMY JICYCHUTO TUCTATBHBIX aHEBPU3M
MO3XEUKOBBIX apTEPUIA C MCITOIb30BaHNEM PEKOHCTPYK-
THUBHOM M JEKOHCTPYKTUBHOI METOINK.

Ilean uccaenoBanus — OIICHUTH OJIMDKAMIITE W OTIA-
JICHHBIC aHTHOTpadrIecKre U KITMHUTIECKIE Pe3yIbTaThl
BHYTPHUCOCYANCTOTO JICUCHHS TTAIIMEHTOB C JUCTAIBHBIMU
aHEeBpU3MaMU MO3XEUKOBBIX apTEePHIA.

MATEPHAJIBI 1 METO/IbI

[Mpoananm3upoBaHbI OIIKANIINE W OTHAJICHHBIC pPe-
3YJIBTAThl SHAOBACKY/ISIPHOTO JICYCHUS TTAIIMEHTOB C IHAC-
TaJIbHBIMHA aHEeBPU3MaMU MO3XKEYKOBBIX apTepHid, TIpo-
OITepHPOBAHHBIX B HEMPOXUPYPIUIECKOM OTAeIeHNH Ne 3
PHXW wnm. npod. A.JI. ITonenosa — ¢wmimana HMUILL
uM. B.A. AnmazoBa Mun3zapasa Poccuu B nepuon ¢ 1 ssH-
Baps 2017 1. mo 31 mapta 2023 1. 3a 3TOT eproA MpooIie-
pPUPOBaHBI 9 MAlIMEHTOB ¢ TUCTAIBHBIMU aHEBPU3MaMU
MO3XEUYKOBbBIX apTepuii, yTo cocTaBuiio 0,3 % Bcex ciiydaeB
LiepeOpalIbHBIX aHEBpU3M (1 = 2647), 110 OBOAY KOTOPBIX
IIPOBOAMJIOCH JICUeHUE B M3ydyaeMoM Itepuome. Mckmoue-
HBl U3 HaIlIeTO aHajIM3a 3 MalueHTa, OIepPUpPOBaHHBIC
MHUKPOXUPYPTUIECKAM CIIOCOOOM B CBSI3M C HEYCIIEXOM
WIA TEXHUIECKON HEBO3MOXHOCTBIO TIPOBEACHUS SHIO-
BaCKYJISIDHOTO BMeEIIIaTeJIbCTBA.

W3 6 naneHToB, BKJIIOYEHHBIX B MCCIEJOBaHKE, 5 OblI-
Jm rocrtamsupoBadbl B PHXU nm. ipod. A.JI. TToneHo-
Ba B IUTAHOBOM ITOpPSIZIKE, | MAIIMEHT — B SKCTPEHHOM B CBSI-
31 C KPOBOU3JIUSIHUEM BCJIEICTBUE PA3pblBa AHEBPU3MBI.

IIpu aHanmm3e MaHHBIX CIIUPATBLHON KOMITBIOTEPHOM
ToMoTpadrIecKoit aHTHorpaduu 1 LepedpaTbHON aHTHO-
rpaduy OLIEHNBAJIN JIOKAJIN3AIINI0, (popMy, pa3sMephl aHEB-
PU3MEBI 1 e MIEeWKH, a TaKXKe aHATOMUYECKHIEe 0COOCHHO-
CTH HECYIIEeH apTepHH.

Br16op MeToma 3HIOBACKYJISIPHOTO OIIEPATHUBHOIO
BMEIIIATEIBCTBA OCYIIECTBIISICS UCXOsI M3 aHATOMO-TO-
mmorpapuueckKux 1 MOpHOMETPUISCKIX XapaKTePUCTUK
aHEBPU3MEI, TMaMeTpa HEeCYIIero cocyna, mepruoma Kpo-
pomanusHUsI. Ocoboe BHUMaHME YISISTIOCh XapaKTepHC-
THKaM HeCyIei aHeBPU3MY apTepyr, JOCTYITHOCTH €€ JIJIsT
KaTeTepU3allim.

[pu TTaHMpPOBaHMY MMIUTAHTALIM CTEHTA BCEM 0OJTh-
HBIM TIPOBOAMJIM OO0SI3aTENIFHYIO IIpeIoIepallmiOHHYIO
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MOATOTOBKY: OIIpelnesieHre 6a30Boil (hyHKIIMOHAIBHOM
aKTUBHOCTH TPOMOOIINTOB M Ha3HAYeHUE IBOMHOM Ae3ar-
peraHTHOM TepaIiiy 3a 7 CyT IO INTAHUPYeMOI oIlepaliiy
(xsormmorpesb 75 Mr/CyT U alle TIIICAJTUIIAIOBAsT KM CIIO-
Ta 100 MT 1 pa3 B cyTku) winm 3a 1 cyT 10 onepaiium (TUKa-
rpestop 90 Mr 2 pa3a B CYTKM 1 alleTHJICATAIIAIOBAS KIC-
smora 100 Mr 1 pa3 B cytkm). Ilepen omeparnneii y Bcex
MAIMEHTOB ITPOBOIVIIN OLIEHKY TUHAMUWKY (PYHKIIMOHAITb-
HO1 aKTUBHOCTH TPOMOOIIMTOB 10 METOIUKE ONITHIECKOM
IeTeKIIUM arperauuy TpomoornToB (light transmission
aggregometry, LTA) ¢ moxydeHreM rpadpmuaeckux u uud-
POBBIX TAHHBIX, YKA3bIBAIOIINX Ha TOCTIDKEHUE Oe3011ac-
HOTO IIJIT MMIUTAHTAIIMM CTEHTA JWAIla30HA OCTATOYHOM
aKTUBHOCTHA TPOMOOIIUTOB (ONTUMAIBbHO — He Himke 20
u He BoItre 40 %).

Ilepen BHIMMCKOM M3 CTallMOHApa OIEHUBAIN (hyHK-
OUOHAJIBHBIE MCXOABI IOCIIE OMEPAaTUBHOTO JICUCHUS
no MomuduimpoBaHHoi mKaixe PankmHA (modified
Rankin scale, mRs).

PE3VJIBI'ATBI

IIpoanamm3upoBaHbl 0COOEHHOCTU KIIMHUYECKO
KapTUHBI, pe3yJIBTaThl MTHCTPYMEHTAILHOTO 00CIeIOBaHUS
¥ JleyeHus1 6 MalMeHTOB C JUCTAIbHBIMUA aHEBpU3MaMU
MO33KEUKOBBIX apTEePHUii, OTIEpUPOBAHHBIX SHIOBACKYJISIP-
HBIM CITOCOOOM.

KimHHKO-MHCTpYMEHTAIbHAS KAPTHHA

TTanmeHTHI ¢ AMCTATLHBIMU aHEBPU3MaMU MO3KEUKO-
BBIX apTepuii: My>XKUMHbBI — 4, XXeHIIWHBI — 2; BO3PacT —
oT 44 mo 70 et (MeauaHa 54 roma).

B nauei#t cepun HabmogeHuii 1 mamueHT MOCTYIIWIT
B 9KCTPEHHOM TIOPSIIKE C KPOBOM3IMSIHUEM BCJIEACTBUE
pa3pbIBa aHEBPU3MBI, OCTAJIbHbBIE 5 TTALIMEHTOB MTOCTYITVIIA
B TUTAHOBOM TIOpSIIKE, M3 HUX 3 TIepeHeCIN pa3phiB aHEB-
pU3MBI B aHaMHe3e, v 1 TTaieHTa aHeBp1u3Ma Obljia BbISIB-
JIeHa Mpy 00CIeq0BaHUY 10 TTOBOIY APYroi MaTOI0TUN
(pa3pbiBa He OBLIO), y 1 maneHTa aHeBpH3Ma BBISIBIICHA
py aHTHOTpadUM Tocje KPOBOMIIUSIHUS U3 Liepedpaib-
HOI aHEeBPU3MBI APYroy Jokanu3zauuu. Bce mauueHTsl
TMOCTYITUIN B KOMIIEHCUPOBAHHOM COCTOSTHUU C OLIEHKOM
0—2 6aymma mo mRs.

IMepBUYHBIM KIMHUYECKUM TIPOSBICHUEM ITaHHBIX
aHeBpU3M y 66,7 % nanueHToB (n = 4) ObLIO Cy0apaxHO-
WIaIbHOE KPOBOMBIIMSIHNE, HE COMTPOBOXKAaBIIeecs hop-
MUPOBaHWEM BHYTPUMO3TOBOM reMaTOMBI.

Anaromo-TonorpaguuyeKkne 0CO0eHHOCTH

U MopdoMeTpUIECKHE XaPAKTEPHCTHKH AUCTATbHbIX

AHEeBPU3M MO3KEeYKOBbIX apTepHii

Jlokamm3zamus. Bce aHeBpM3MBI MO3KEUKOBBIX apTe-
PUiA MBI pacIIpeAe/IFUIM 110 JIOKAJIM3AIlUH COTJIACHO KJTac-
cudukaumu J.R. Lister u coaBt. [2]. Yamie BcTpedannch
aHeBpu3Mbl 3SHMA, a UMEHHO TOH3WJIJIOMEIYJUISPHOTO
(p3) cermenTa (p2 — 1,p3 —2,p4—1,p5— 1,83 — 1) (cM. Ta0-
JULY).
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Pasmepnl u dpopma. O1ieHKY pa3MepoB aHEBPU3MBI
IIPOBOIWIIN TI0 pe3yJIkTaTaM MHTPAOIIepPallMOHHOI 1epeo-
paybHOM aHTUOTpadUM: OIIPEAEIISIIM MAaKCUMAJIbHBIN TH-
aMeTp KyItojia aHeBPU3MBI, IIUPUHY e¢ IIeHKI, a TaKKe
OTHOIIICHNE BEJIMIMHBI KYIOJIa aHEBPU3MBI K e¢ IIeHKe
(Dome to Neck Ratio, DNR). [1pu mmpuHe 1meitku aHeB-
pu3Mbl >4 MM i cootHotreHn DNR <2 mieiiky cunra-
M mupokoid. 1o hopme aHeBpU3MaTUIECKOTO MeIIKa
OBLTN BBIICICHBI MEIIIOTYATHIE (C YETKO OYepUCHHOM IIIeii-
Koit) 1 py3udopmHblie (0€3 ImeiKr, ¢ MPOTSKEHHBIM Ha-
pYIIEHNEM CTPOCHUS CETMEHTA apTepUH) aHEBPU3MEL.

CornacHo TTOIy9eHHBIM JaHHBIM, TUCTATbHBIC aHEB-
PU3MBI MO3KEUKOBBIX apTEPHUI MMEJIA MEIIIOTIATOE CTPOEC-
Hue B 4 (66,7 %) cnyuasx, dy3udopmuoe — B 2 (33,3 %).
Pasmep aneBpu3M BapbupoBai ot 4,5 10 9,6 MM, cpeaHuii
pa3Mep aHeBPU3M COCTAaBMIJI 7 MM, CpEIHMI pa3Mep pa3o-
PBaBIINXCS aHEBPU3M — 8,3 MM. MeIoTJaTbie aHeBPU3MBI
B 50 % caydaeB (n = 2) uMesu LIKMPOKYIO 1ieiiky. Hepery-
JIsipHasg (opMa aHeBPU3MBI C IMPU3HAKAMM AUCCEKIINU
Habmonanach y 66,7 % nanmenToB (n = 4). Y 1 maineHTta
LepeOpaTbHbIe aHEBPU3MbI MMEIN MHOXECTBEHHBIN Xa-
pakTep.

DHIOBACKY/ISPHOE JIedeHne

Bce omnepaTuBHBIE BMEIIATEILCTBA POBOIMIIN IO
o01Ieit aHecTe3nel B YCJIOBHSIX PEHTICH-OMEePAIIOHHOM
C MCIIOJIb30BaHNEM ABYXITPOCKIIMOHHOTO aHTHorpada.
[lepBBIM 3TarIoM BHYTPHUCOCYIMCTOIO BMEIIATEILCTBA ObI-
JIa ceJIeKTUBHAsI IiepebpasibHas TaHAHTHOTpadus B CTaH-
IapTHBIX mpoekumsix. [Tocie aToro BeIOTHSIM 3D-poTa-
LIMOHHYIO aHTHOTpaduIO I OLIEHKY pa3MepoB U (POPMBI
aHEBPU3MEL.

BB160p TaKTMKM 3HIOBACKYJISIPHOTO BMEIIaTEIbCTBA
OCHOBBIBAJICSI HA MOP(OMETPHIECKIX XapaKTePUCTUKAX
aHEBPU3MEI, ee (hopMe, XapaKTePUCTUKAX HECYIIETO CO-
cyia U nepuonae kpoBousnusHus. [lpruoputeTHoOl npu
IIPOBEICHNY BHYTPUCOCYINCTOIO JICUCHUS ObIJIa OKKITIO-
311 aHEBPU3MBI C COXpaHEHUEM HEeCyIIei apTepru, KOTO-
past ObIJTa BEITIOTHEHA B OOJIBIIIMHCTBE HAOMOneHNUIA (1 = 5).
I1o noBoay 6 AKMCTaNbHBIX AHEBPU3M BBIIIOJIHEHO 7 Orepa-
TUBHBIX BMEIIATEIBCTB. OKKITIO3MST aHEBPU3MBI CITUPAJIS -
MM C COXpaHEHHEM HecylIlleit apTepuu BBITIOJHEeHA 3 Ima-
IIMeHTaM, B TOM 4Ymclie B 1 ciaydae KaK IEpBHII 3Tall
JICYCHUS B OCTPOM TIeproae KpOBOU3IUSHUS. OKKITIO3US
aHEBPU3MEBI CITUPAJISIMA CO CTEHT-aCCHUCTECHIINE BBITION-
HeHa Takoke 3 TalleHTaM: 2 TTallieHTaM — KaK IepBUYHBINA
METO.I JiedeHUsI, | malmmeHTy — KakK 2-# 3Tall JICUCHMUS
MpU pELUMAMBE aHEBPU3MbI TTOCI€ OKKIIIO3UM CIUPATISIMU
B OCTPOM TIEPUOIE.

JIuis B 1 HaOMOAEHUU MPOBENEHO AEKOHCTPYKTUB-
HOE BMEIIATeIbCTBO C MCIIOJIb30BaHMEM HEaare3MBHOM
KOMITO3UIIMHU. BEIOOP B IMOJIB3Y IeKOHCTPYKTUBHOTO BME-
IIaTeILCTBA OBUI ClIeJIaH BBUIY MAJIOTO AUaMeTpa 1 U3BH-
TocTH Hecymeit aprepuu (BMA), pacmionoxeHUsT aHEeB-
pPU3MBI AUCTAIbHEEC TUIIAIHOTO MECTa OTXOXICHUS
mep¢dOpaHTOB, MUTAIOIINX CTBOJI MO3Ta.
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OneHKa NepBUYHBIX 1 OTIAJEHHBIX AHTHOrpaGnIecKux

pe3yJbTATOB

IIpu aHanmm3e aHTMOTPaMM, BBITIOJTHEHHBIX B KOHIIE
OITePaTUBHOTO JICUCHHS U B OTIAJICHHOM IIEpHOJE, OTIpe-
JIeJISUTA paIruKaTbHOCTD BRIKITIOUCHUSI aHEBPU3MBI 13 KPO-
BOTOKa 1o Kiaccudukanuu Paiimorma—Pos (Raymond—
Roy Occlusion Classification, 2006).

M3 6 aHeBpU3M paauKaabHO BBIKJIIOYEHA U3 KPOBOTOKA
(x1acc A) 1 (16,7 %) aneBpusMa, cyoTOTaNBHO (Ki1acc B) —
4 (66,7 %), yactnano (knacc C) — 1 (16,7 %).

OTmaneHHBIMU MBI CUUTAJIN PE3YJIBTaTHl KOHTPOJIBbHO-
ro aHTUOTPAUIECKOTO MCCICIOBAHMS, BBIIIOJHEHHOTO
He paHee YeM yepe3 6 Mec 1ocJie IPOBeICHHOIO OIepaThB-
HOTO JICYCHMSI.

B otmanenHoM Teprose B OOJBIIMHCTBE CIy4aeB OT-
MEUYeHO M3MEeHEeHUE PaguKadbHOCTH OKKIIIO3WMH. Tak,
TIpY KOHTPOJIBHOM aHTHOTPpahHy TTOTHAS OKKITIO3HS aHEB-
pu3Mbl ObLIa BbisiBiIeHa Y 4 (66,7 %) nauueHTOB, CyOTO-
tanbHast — y 1 (16,7 %) w wactuunast — y 1 (16,7 %).
ITpu aTOM 3abMKCHMPOBAHO MOBHIIIICHUE PATNKATBHOCTH
B BUIE TIepexofa U3 CyOTOTAIbHON B TOTAJIbHYIO OKKITIO-
3ui0 B 2 (50 %) HaGMoaeHKIX, U3 YACTUYHON B TOTalb-
Hyio — B 1 (16,7 %) HabGnomeHUN, a TAKXKe IMOHXKEHUE
pannKaIbHOCTH (PEIIUINB aHEBPU3MBI) OT CYOTOTAIBHOM
K yacTuuyHOM okkmo3uun y 1 (16,7 %) nauueHTa mocjie
OKKITFO3MM aHEBPU3MBI B OCTPOM IIEPHOIE KPOBOU3IMSI-
HUs. B cBSI3U ¢ peImInBOM aHEBPHU3MBI ITOCIIE OKKITIO3UU
crupainsamu B 1 (16,7 %) ciaydae GbLIO BBIIIOJHEHO I10-
BTOPHOE OITEpaTUBHOE JICUCHNE — OKKITIO3USI aHEBPU3MBI
MUKPOCITUPAJISIMU CO CTEHT-aCCUCTEHITNEH ¢ TOTAIbHBIM
BBEIKJTIOUCHMEM aHEeBPU3MBI U3 KPOBOTOKA (KJ1acc A), TTom-
TBEPXIEHHBIM IPU KOHTPOJBbHON aHTHOTpachuu depes
6 Mec mocJjie MOBTOPHOTO BMEILIATE/IbCTBA.

Bmnkaiimme u oTnajeHHbIe KIMHMYECKHE HCXO/BI

IIpoBeneH aHaMM3 MHTpPa- U MOCTONEPAIIMOHHBIX
OCJIOKHEHMH, OJVIKAUIINX M OTHAJICHHBIX NCXOI0B OITe-
PaTUBHOTO JICUCHMSI.

Knunuyeckuii ucxon Obul OTAMYHBIM Y 5 (83,3 %)
rmanueHToB (0 6aym1oB Mo mRS), y 1 maneHTa 0TMEYaIoch
HapacTaHUE MO3XE€YKOBOI HETOCTATOUHOCTU BCJIEACTBUE
nHDapKTa MO3XeUKa C YaCTUYHBIM PETPeccOM Ha MOMEHT
BBIMTMCKY (2 6ayta mo mRs).

OclIOXXHEHMS, CBSI3aHHBIC C OIlepalyeil, a ”MEHHO
WHTPAOTIC PAIIMOHHBIN pa3phiB Ha (pOHE MUKPOAHTHOTPa-
um 1 nmeMns B bacceifHe MO3KEIKOBOM apTepuu, Ha-
omonanuch y 1 (16,7 %) nauueHTa B Xxo[e J€KOHCTPYKTUB-
HOM omepauuu. Apyrux ocioXHEHUI B Hallled cepuu
BBISIBJICHO HE OBLIO.

OrtnanieHHBIC KITMHUYSCKIE NCXOIBI TaKXKe OBIITN OT-
ClIexXeHBl y Beex 6 mauueHToB. Hu B omHOM citydyae He OT-
MEUEHO 3ITU30I0B TOBTOPHBIX KPOBOMBINSIHUMA 13 aHEB-
PU3MBI, HapacTaHUsI HEBPOJIOTMIECKOTO AeuiinTa.

Kmmnamaeckwii ciyyaii 1. Ilayuenm, 60 aem, nocmynun
6 PHXHU um. npogh. A.JI. I[lonenosa ¢ kauHu4eckoii KapmuHoi
cybapaxunoudanvroeo Kposousausanus. Ilpu cesekmueHoll
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yepedpanvHoll aneuoepaguu viseaena Meulomuamas aHes-
puzma p3-ceemenma neeoit SHMA, nenpaeuavHoli dsyxka-
MepHOI hopmbl ¢ OUBEPMUKYAAPHBIMU BbINAYUBAHUAMU, PA3-
mepamu 9,3 x 8,2 mm u weiikoii 3,5 mm (puc. 1, a).

B skcmpennom nopsidke ¢ ueavto npedomepauieHus no-
8MOPHO20 KPOBOUINUAHUS BbINOAHEHA CYOMOMANbHAS OKKAIO-
3Us1 aHespuU3Mbl omoensemMviMu cnupanamu (puc. 1, 6).

ITlayuenm 6bin evinucan 6e3 04a2080U U MEHUHEANbHOU
Heapooeu1ecKoll cumnmomamuxy. B nocaedyrowem nosmop-
HbIX 9NU30008 KPOBOU3AUAHUS He HaOA00an0ch, NAAHOGble
KOHMPOAbHbIE UCCAO08AHUS NAYUEHM He NPOXOOU.

Yepez 6 nem nocae nepeuU1HO20 ONEPAMUBHO0 BMeUld -
meabCcmea npu 8bINOAHEHUU KOHMPOAbHOLL UepebpanbHoOll aH-
euoepaghuu ommeueHo yseauueHue NpUuULeeyHo20 3an0AHeHUs
aHe8pU3MbL — KAK 3a cuem YNAOMHEeHUs KOMUAeKCA CRUpa-
Aell, maK u 3a cyem pocma aHeepu3Mbl 8 NPUUEEYHOL YaCmi.

H3zuauanvno paccmampueanucy 3 eapuanma ne4e6Hol
MaKkmuKu: 0eKOHCMPYKMUBHOE 8MeUamensCmeo ¢ OKKAI-
3Uell aHeapu3Mbl 6Mecme ¢ Hecyuiell apmepuelil, IMO0AU3aYUs
AHe8pPU3MbL CO CIeHm-accucmenyuell U UMHAGHMAYUsL HU3-
KOnpogUuabHO20 NOMOKOMKAOHSIOW,e20 CIeHma.

JlexoHcmpyKkmugroe emeuiamenscmeao ¢ okkaAo3uell
aHespusMbl 6Mecme ¢ Hecyuleil apmepueli 68UJy pacnonodice-
HUsl GHeBPU3MbL HA MOH3UAAOMEOVANSIPHOM Ce2MeHme 0blao
CONPSJICEHO C 8bICOKUMU PUCKAMU ULUEMUHECKUX OCAONCHEHUI
8 C8A3U C PUCKAMU OKKAIO3UU nepgopanmos, NUMarouux
cmeon mo3ea.

Hmnaanmayus 6oaee dcecmioeo HU3KONPOPUABHOZ0 NO-
MOKOMKAOHAIOW,e20 CMeHMa ¢ y4emom U3eumozo xooa ap-
mepuu makice umMena 8biCOKUe pUcku ocaoxcHenuil (duc-
manvHas nepgopayus Hecyujeil apmepuu, Hedopackpsimue,

Puc. 1. Ceaexmusnas nesocmoponnss eepmebpanvhas aneuozpagus (60ko-
6as npoekyus): a — 00 OKKAO3UU AHEEPU3MbI CRUPANAMU: OMMeHAemcs
KOHmMpacmuposanue Meuwom4amoil aHeépu3mMbl MOH3UNN0MEOYANTIPHOSO
ceemenma (p3) ne6oii 3a0Hell HUMNCHel MO3JCeHK080l apmepuu,; 6 — 8bINoA-
HeHa cyOmomanvHas OKKAIO3Us AHe8PU3Mbl OMOeAsieMbIMU CRUPAASIMU
(cmpenKoil yKazano ocmamo4Hoe 3anoaHeHue aHeapu3mbl)

Fig. 1. Selective left-sided vertebral angiography (lateral projection): a — prior
to aneurysm occlusion with coils: contrasting of saccular aneurysm of the
tonsilomedullary segment (p3) of the left posterior inferior cerebellar artery
is observed; 6 — subtotal occlusion of the aneurysm with detachable coils
is observed (arrow shows residual aneurysm filling)

nepexpym cmeHma c¢ nocaedyroujeli OKKA3uel Hecyujell
apmepuu).

bBbL10o npunamo peulenue 00 OKKAIO3UU AHEBPU3MbL C UC-
N0b308AHUEM HUBKONPODUALHOSO ACCUCIMUPYIOUE20 CIMEeHMA.
Bei6op 6 noav3y makozo cmenma 0bin coenan 88udy MeHbUUX
MAHURYASAYUOHHBIX PUCKO08 NPU KAMemepu3ayuy U3eumaoix
apmepuii Kamemepom Mano2o ouamempa ¢ 6HympeHHUM
npoceemom 0,0165 dwtima. C nomowpro accucmupyrouezo
HuskonpogurvHoeo cmenma LEO Baby u omoensemvix cnupa-
Aell BbINOAHeHa MOMANbHAS OKKAI03Usl aHegpusmbl (puc. 2).

B nocaeonepayuonnom nepuode napacmanus o4azo80il
U MEHUH2eaNbHOL HeBPOA0UMECK Ol CUMNMOMAMUKY He Om-
meueno. [layuenm gvinucatn 6 cmaduIbHOM, KOMAEHCUPOBAH-
HOM COCMOSIHUU HA 2-e CYMKU nocae OnepamusHo2o emeua-
meascmea. Ilpu konmpoavhoil aneuoepaguu uepes 6 mec
aHe8pU3Ma GbIKAOMEHA U3 KPOBOMOKA MomansHo (kaacc A).

Kmmnawgeckwii ciaydaii 2. Ilayuenmra A., 70 rem, no-
cmynunra 6 PHXH um. npog. A.JI. Ilonenosa 6 naanosom
nopsoke ¢ yeavto onepamuenozo aexerus. Ilo dannvim myns-
MUCnupanbHoil KOMRbIOMEPHOU MOMO2PaPUUecKoil aneuo-
epaghuu 8vls61eHA UCManbHas anespuama npasoil BMA, no dan-
HblM ceneKmuUBHoll yepeOpanbHoll aneuoepaghuu — meuwtomuamasi
aHespusma yepebeanomeseHuedparbHoeo (s3) ceemenma npaeoi
BMA pazmepamu 4,6 < 3 Mm ¢ wiupokoii uieiikoii — 2,5 mm, oua-
memp Hecyweil apmepuu — 0,7 um (puc. 3, a).

Yuumoieas ducmanvuyro nokasuzayuto anespusmol —
60anu om MUNUYHORO Mecma omxoxcoeHus nepopanmos,
a makoice manvlii duamemp u u3eumot xod cocyda, 0bi10
NPUHSIMO peldeHue 0 8blNOAHeHUU 0eKOHCMPYKMUGHOU one-
PayUU ¢ UCNOAb308AHUEM HCUOK020 IMOONUIUPYIOU,E20 aceH -
ma (Headee3ugHoll KOMNO3UUULL), 8bI00p 8 NOAB3Y KOMOPO2O
0Obla cOenaH 6 c8s13U ¢ MeHbUUMU MAHUNYAAUUOHHBIMU PUCKA-
MU Kamemepu3ayuu anespu3mol 601ee MOHKUM Kamemepom.

Humpaonepayuorno npu npogederuu cynepceseKmueHoll
yepebpanbHoll MUKPOaHeUuoepaguu evlseaeHsl NPUHAKU IKC-
mpasazayuu KOHMPACMHO20 BeULECMBA — PA3DPbIE AHEEPUMbL
(puc. 3, 6, 8). C nomouipto muxkpoxamemepa Sonic u Headee-
3ueroit komnozuyuu SQUID 18 6vina évinoanena smboausa-
Yusi aHeapu3Mbl eMecme ¢ OUCMANbHbIM YHACMKOM apmepuul
(puc. 3, e).

1lo danmuvim nocaeonepayuOHHOL KOMRIOMEPHOU MOMO-
epaguu 201061020 M0O32a OMMEUANOCH UNepOeHCHOe codep-
acumoe (Kpoeb ¢ KOHCMPACMHbIM 8elulecineom) 6 3a0Heil Ye-
DPenHoil amKe, obaacmu npasoli 3amulA0HHOU 004U C NOAHBIM
peepeccom npu KOHMPOAbHOM UCCAe008AHUU HA 5-e CYmKU
nocne onepamueHo20 eMeuamenbCcmaa.

B paunnem nocaeonepauuonnom nepuode Haba00anocy
Hapacmawuue He8poN0UHECKOLl CUMNIMOMAMUKU 8 8ude 0u3-
apmpuu, Mo3xce4ko80l KoopOUHamopHoi Hedocmamo-
Hocmu. Ilo dannbiM MaeHUMHO-PE30HAHCHOI momMoepaduu
20/108H020 M032a, 8bINOAHEHHOU Hepe3 2 Hed nocie onepamug-
HO20 N1eueHUsl, ONpedensincs UHpapKkm npagozo noAyuapus
MO3J4CEHKa NPeUMyu,ecmeeHHo KOPKOBo N0KAAU3AYUL 8 N00-
ocmpoil cmaduu 6e3 NPU3HAKO8 UuleMUuu Cmeosa mosed
(puc. 4). Ha gpone koncepeamuernoii mepanuu u peabusuma-
YUOHHO20 NeHeHUsl CUMNIMOMAMUKA NPAKMUYECKU HOMHOCMbIO
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Puc. 2. Ceaexmusnas neocmoponnsis éepmedpansHas arneuoepagus yepes 6 nem nocae OKKA03UU GHe8pU3MblL CRUPANsMU (KOcas NPoeKyus): a — 00 oK-
KAIO3UU QHEBPU3MbL CO CIMeHM-ACCUCMeHYUell: OmMe4aemcs yeeauuenue 3anoAHAI0uelics Yacmu aneepusmsl (YKa3aHa cmpeakoii); 6, 6 — ¢ NOMOWbIO
mexnuku “Gailing” (6) evinoanena momanvHas OKKAIO3UsL GHEBPUIMBL C UCNOAb306aHUeM accucmupyioueeo cmenma LEO Baby u omdensiemvix cnupaneii (8):
packpeimue accucmupytoweeo cmenma LEO Baby (6); cocmosinue nocie momanvHoi OKKAO3UU AHEEPU3MbL CO CHeHm-accucmenyuell (8) (moacmoimu
CcmpeaKamu yKasaHo noAoJceHue KOMnAeKca cnupaneti, Cmpeakamu-yKkaameasimu — noAoJiceHue cmenma,)

Fig. 2. Selective left-sided vertebral angiography 6 years after aneurysm occlusion with coils (oblique view): a — prior to stent-assisted aneurysm occlusion:
enlargement of the filling part of the aneurysm is observed (arrow); 6, 6 — using the jailing technique (6), total occlusion of the aneurism with LEO Baby assisting
stent and detachable coils was performed (8): opening of the assisting LEO Baby stent (6); condition after stent-assisted total aneurysm occlusion (8) (bold
arrows show the position of the coil complex, pointing arrows show the position of the stent)

Puc. 3. Cenexmusnas neeocmoponnss eepmebpanvhas aneuoepagus (60kosas npoekyus): a, 6 — 00 OKKAO3UU AHEBPUIMbL CHUDANSIMU: OMMeHAemcsl KOH-
mpacmupogarue Meulom4amoi aHespusmul yepebdeniomeseHyedhanrvhozo (s3) ceeMeHma npasoil 6epxHeil MO3JCeUK080l apmepuu npu 6epmedpanrbHoil
aneuoepagpuu (a) u npu nposedenuu mukpoareuoepaguu (0) (YyKazana cmpeaxoil); 6 — HpuU 6bINOAHEHUU MUKPOAH2UOPADUU bis8AEHA IKCMPABA3AUUS
KOHMPACMHO20 Geujecmaa (cmpeaka-ykasamens) — paspulé aHespusmol (YKazana cmpenkoil) Ha (poHe MUKpoanauoepaguu; e — cocmosHue nocie smooau-
3ayuu Headee3usnoti komnosuyueii SQUID 18: evinoaneno momanvhoe @oiKAIOMeHUE AHEBPUIMYL U3 KPOBOMOKA C Y4ACMKOM Hecyujeeo cocyoa (YKa3ano
cmpenkoii)

Fig. 3. Selective left-sided vertebral angiography (lateral projection): a, 6 — prior to aneurysm occlusion with coils: contrasting of saccular aneurysm of the ce-
rebellomesencephalic (s3) segment of the right superior cerebellar artery is observed during vertebral angiography (a) and microangiography (6) (arrow);
6 — microangiography shows extravasation of the contrast agent (pointing arrow) — aneurysm rupture (arrow) in the context of microangiography; e — condition
after embolization using non-adhesive SQUID 18 agent: total exclusion of the aneurysm with a part of the vessel was performed (arrow)

peepeccuposana (2 6aanra no mRs). B cmabunvrom, komnex-
CUPOBAHHOM COCMOSHUU NAUUEHMKA Oblid 8bINUCAHA MO0 HA-
O1100eHUe HeBPOA020M N0 MeCmy JCUMenabCmed.

Konumponvras aneuoepaghus uepes 6 mec nocie onepauyuu
NnoKa3ana, Ymo aHe8pu3Ma GbIKAIUEHd U3 KPOBOMOKA MO~
manvHo (kaacc A). Heeponoeuueckuii decpuyum noaHocmoro
peepeccuposann.

OBCYXJIEHWE

Hawu6onee yacto ucnonb3yercst KiiaccuUKaIus cer-
MEHTApHOTO AEJNEHUS MO3XEYKOBBIX apTepHUil, Mpenio-
xxenHast J.R. Lister u coasrt. (1982) [2].

CornacHo maHHoi# Kinaccudukamu 3HMA nenar Ha
5 CerMeHTOB: TIepeHUl MeMyJUISIPHBIN, OOKOBOY Memy-
JIIPHBIA, TOH3WUIOMELYJUIPHBIA, TEJIOBEJIOTOH3UISIPHBIN
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Puc. 4. MazrnumHo-pe3oHancHas MOMOpaMMa 201081020 Mo32a Ha 12-e cymku
nocae onepayuu (akcuanvhasn npoekyus). Ilocmuwemuyeckue Kucmo3sHo-
21U03Hble U3MEHEeHUs NPEUMYUeCMEEHHO KOPKOBbIX OMAen08 npagoeo noay-
wapus mo3ixceuxka 6 bacceiine KpogoCHAOICEHUs NPasoil 6epxHell MO3xcet-
K080l apmepuu

Fig. 4. Magnetic resonance imaging of the brain on day 12 after surgery (axial
projection). Postischemic cystic gliotic changes in predominantly cortical parts
of the right cerebellar hemisphere in the system of the right superior cerebellar
artery

1 KopTtukanbHbelii; [THMA — Ha 4 cermeHTa: TepeIHUit
MTOHTUHHBIN, 00KOBOI MOHTUHHBIN, (DJIIOKYJIIIONEAYHKYII-
JIIPHBIIA ¥ KOPTUKAITBbHBIN; BMA — Ha 4 cerMeHTa: iepeHIin
IMOHTOMe3eHIIe(haIbHBIN, OOKOBOI ITOHTOME3¢HIIC(DaTb-
HBIH, HepebemtoMe3eHedaTbHBIN 1 KOPTUKATLHBINA.

Cy1iecTByeT aJibTepHaTUBHAsI KiTacCUMDUKAIINS, TIPEI-
noxeHHast C.G. Drake u coaBt. (1996), B COOTBEeTCTBUU
C KOTOpO# AUCTaJIbHbIE aHEBPH3MbI MO3XKEUKOBBIX apTEpUI
pa3IelIsIIoT Ha ITPOKCUMAJTBHBIC (paCITOIOKEHHBIC Ha ITPO-
TSDKEHUM 1 CM OT YCThSI apTepyM) M AUCTaIbHBIC [3].

BrenmenpuBeneHHBIe KaccupUKaIIN TJIaBHBIM 00pa-
30M MOJIE3HbBI ITPU TJTAHUPOBAHUM MUKPOXUPYPIrUYECKOTO
BMELLATENbCTBA, TOCKOJbKY OMUCHIBAIOT B3AMMOOTHOILIE-
HUSI aHEBPU3M C OJIM3JEeXAIUMU YEPEMHO-MO3TOBBIMU
HEpBaMU U CTBOJOM MO3ra, MOMOTalT BbIOpPATh OINTHU-
MaJIbHBIN TOCTYI K aHEBPU3ME U TTPOTHO3UPOBATb PUCKU
MocJieonepaliMOHHONM HETOCTATOYHOCTH Y€PEMHO-MO3r0-
BbIX HEPBOB.

B 10 ke BpeMsI Ipu MIaHUPOBAaHUHN SHAOBACKYJISIPHOTO
BMeILIaTeIbCTBA KpailHe BaXKHOM SIBJISIETCSI OLIEHKA Hal-
yust IepOPAHTOB TSI IIPOTHO3MPOBAHMS PUCKOB Pa3BH-
TUS ULLIEMUYECKUX OCIOXKHEHUM MPU TEKOHCTPYKTUBHBIX
BMeIlIaTeIbCTBAX.

Ha naHHbII1 MOMEHT 1€KOHCTPYKTUBHbBIE BMELLIATEb-
CTBa OCTAlOTCs HauboJsiee IUPOKO UCTOJIb3YEMbIMU OIle-
palysIMu NPy JE€YEHUN AUCTAIBHBIX aHEBPU3M MO3XKEU-
KOBBIX apTepuii [24—28].

[Mepdopupyromme apTepynu, TATAIOIINE CTBOJ MO3Ta,
MPEUMYILECTBEHHO OepyT HaYaJlo OT TPOKCUMAJIbHBIX Cer-
MEHTOB apTepuii. B cBSI3U ¢ 3TUM JIEKOHCTPYKTUMBHBIE BME-
1IaTeJbCTBA Ha aHEBPU3MaX MO3KEUKOBBIX apTepuil
IHUCTaTbHEe TOH3MUIOMENYUISIpHOTO cerMeHTa 3SHMA,
IMoHTOMe3eHIIe(baTbHOTO cerMmeHTa BMA 1 mctanbHee 2 cM
ot yctbst [IHMA cunTatorcst 6e30MmacHbIMU U PEIKO MOTYT
MPUBECTH K MHCYJIBTY CTBOJIAa Mo3ra [6, 19, 23, 24, 29].

B cirygae BO3HMKHOBEHUS MIIEMUH MO3XeUuKa OHa
OOBIYHO MMEET MaJIbIif 00beM, BOBJIEKAET TIPEUMYIIECT-
BEHHO KOPKOBBIE OTHE/IbI MO3XKEUKa U SIBJIICTCS aCUMII-
TOMHOI JINOO TIPOSIBIISICTCSI OTHOCUTEILHO HE3HAYNUTEITb-
HO¥ KIIMHNYIECKOM CUMITTOMATHUKOM, KaK B IIPUBEICHHOM
Hamu ripumepe [6, 25, 30]. Tem He MeHee maxe IPU BbI-
TIOJTHEHUY TOCTATOYHO TUCTATBLHOM NEKOHCTPYKIIMHI PUCK
pPEeTpOrpagHOTo TPOMOO3a apTepUH C Pa3BUTHEM MHCYJIBTA
CTBOJIa MO3Ta COXPaHSIETCS, B CBA3H C YeM PEKOMEHIIYETCS
Ha3HaYCHME alleTUIICATUITMIOBOM KMCIOTH KaK MUHIMYM
B TeueHue 1 Hex moce onepauu [31].

HecMmoTpst Ha TO 9TO YacTh aBTOPOB YKA3BIBAIOT HA OT-
HOCHUTEJIPHYIO 0€30ITaCHOCTh IEKOHCTPYKTUBHBIX BMEIIIa-
TEJILCTB B 00JIee TTPOKCUMATbHBIX OT/IeIaxX apTepuii, 000c-
HOBBIBASI 3TO OTCYTCTBHEM TTepOPaHTOB Ha ITOPaKeHHOM
CEerMeHTE apTepUHU 1 BBIPAXKeHHBIMUA aHACTOMOTHYSCKIUMU
CeTsIMHU Ha TIOBEPXHOCTH CTBOJIA MO3Ta, TAKME BMEIIATe b~
CTBa CBSI3aHBI C BLICOKMMU PUCKAMM UIIEMUIECKIX OCIIOXK-
HEHWI1 1 JOJDKHBI BHITTOTHITECS TOJIBKO B MCKITFOUNTETbHBIX
ciydasix [32—35]. Tak, mo manaemM J.G. Malcolm u coaBr.,
TpY JIeKOHCTPYKTUBHBIX BMEIIATEILCTBAX HA aHEBPU3MAaX,
pacIoioXkeHHbBIX Ha nepBhIX 3 cermeHTax 3SHMA, nHdapkt
cTBOJIa Mo3ra Habmonaicsa y 7,1 % nauumeHToB, a MHMapKT
TOyIapuit Mo3xeuka —y 57 % [36].

IMosiBisieTcst Bce OOJBIIE MCCISIOBAaHMI, B KOTOPBIX
CcOoXpaHEHME HeCYIeH apTepru pacCMaTPpUBAETCS KaK OfI-
Ha W3 TJIaBHBIX 321124 IIPH JICYCHUN aHEBPU3M MO3XKEUKO-
BBIX apTepUil MUCTAIBHOM JJoKanu3aumu [23, 24, 31].

[Ipu gucTanbHBIX aHEBPU3MaX MO3XKEUKOBBIX apTe-
pHii, TOCTYITHBIX KaTeTePU3AIUN M IMEIOIINX Y3KYIO IIeii-
Ky, METOJIOM BEIOOpA MOKET CTaTh 3MOOIM3AIIHS C TIOMO-
IIBIO OTHEsIeMBIX crinpaieid [37—39]. B kpaTKocpodHOI
TepCITeKTUBE JaHHBII METOI JICUSHMS JOCTaTOIHO 3(pdek-
TUBEH, OJHAKO YacTOTa PELIMAUBOB IOCJIE TaKUX Olepa-
it octaercs BeicoKoii. [To ganabiM M. Cellerini n coaBT.,
y MallMEeHTOB TTociie sMbonm3auny anespu3M 3HMA crim-
pansiMu HaOromacs omaronpusTHbIA ncxon (0 6amioB
mo mRs) B 90,9 % ciny4aeB, 0qHAKO YacTOTa PELIMIUBOB
coctaBuia 27,3 % [40]. N. Chalouhi u coaBT. TakKe yKa-
3bIBAIOT Ha BBICOKYIO 4acTOTy peuuauBoB (50 % ciiydyaeBn)
¥ BOBHMKHOBEHMSI HEOOXOIMMOCTH B TIOBTOPHBIX OTIepa-
TUBHBIX BMematebeTBax (37,5 % ciydaeB) mocie OKKITo-
3UH CIIMPAISIMA aHEBPU3M JTaHHOM JToKanm3anuu [30].

[MonyyeHHBIe HAMU TaHHBIC TAKXKe MOATBEPKIAIOT
BBICOKHE PMCKU PEIIMINBA TIOCTIE M30JIMPOBAHHOM OKKITIO-
3un cripaismu (y 1 3 2 manmeHToB) M HEOOXOTMMOCTD
ITMHAMIYIECKOTO aHTMOTPahMIeCKOT0 KOHTPOJIS Y JAHHOM
TPYIIIBI TTAIIUEHTOB.

ITpu nrCTaTBEHBIX aHEBPU3MAaX MO3KEUKOBBIX apTepHUiA
¢ IIMPOKOH MeiKoi nnn ¢py3ndopMHBIM CTPOSHUEM OK-
KJTIO3USI OTAEJIIEMBIMHU CITUPAISIMA HEPEIKO MOXET OBITh
TEXHUYCCKHN HEBBIITOJTHUMOM MK HECET BRICOKHE PUCKU
ocinoxHeHu#. [1o HamMM HAGIIOAECHUSIM, NCITOJI30Ba-
HUE CTeHT-aCCUCTCHIINY, HU3KOIPOMMILHBIX aCCUCTH-
PYIOIINUX CTEHTOB HOBOTO ITOKOJICHUS B PSIIE CIyJaeB IT03-
BOJISICT BBHIKJTIOUNTD JaHHBIC aHEBPU3MEBI C COXpaHEHUEM



HeCyIIeH apTepry M PeKOHCTPYKIINEH ITOPaKeHHOTO Cer-
MeHTa [23, 24].

ITo marnbM E.A. Samaniego 1 coaBT., IIpX 3HIOBAC-
KYyJISIpHOM OKKITIO3MM aHeBpu3M cTBojia SHMA ¢ ucronb-
30BaHMEM HU3KOMPOMIIHFHOTO aCCUCTUPYIONIETO CTEHTA
LVIS Junior (MicroVention) oTIuYHbBIe KIMHUYECKHE HC-
X0 (5 0aJI7I0B 10 IKaste ucxomoB [1a3ro) HaOMOIATCh
y Bcex 7 mauneHToB. B 1 cimydyae aBTOpBI 3aMKCUpOBaATIN
pa3BUTHE Ba3ocIia3Ma Ha (poHe MaHUMYJISIUNA TIPU UM-
IUtaHTanuy creHTa. [1pu KpaTKOCpOYHOM aHTHorpadmde-
CKOM HabmoneHnu (MenraHa 5,1 Mec) in-stent-cTeHO30B
WIN OKKITIO3WI HEeCYIIMX apTepuil He OBLJIO OTMEUYEHO,
IIpY KOHTPOJIBHOM aHTHorpadum yepe3 12 Mec mmocie ome-
palMy PEIUINB aHEBPU3M OBLT BEISIBJICH Y 2 IMAIlUCHTOB,
YTO TTOTPEOOBAIO JOOKKITIO3UH aHEBPU3M OTAEISICMbIMU
cnupangamu [23].

B nuteparype TakKe onmcaHbI CIydan YCITEITHOTO MC-
ITOJIb30BaHUST HU3KOTIPO(MIBHBIX ACCUCTUPYIOIINX CTCH-
TOB IIpM JIeYEHU U AUCTaNbHbIX aHeBpu3M BMA u IIHMA
C UICTTOJIB30BaHNEM TEXHUKH CTCHT-aCCUCTCHITAN WJTH M-
IUTAHTALMY CTEHTOB IO TUITY «Tejaeckom» [31, 41, 42].

B namem uccinenoBanuu y 50 % nauuveHToB (n = 3)
ObLTa BBITIOJIHEHA PEKOHCTPYKTUBHAS oIepalust (3mM00-
JIM3alMs CO CTEHT-aCCUCTEHIIME) ¢ MCITOJb30BaHUEM
HU3KoMpoduiIbHOTO accucTupylomiero cteHra LEO Baby
(Balt Extrusion, ®pantst). MHTpa- 1 oceonepaioHHbIX
OCJIO>KHEHMIA B HaIIIeH TPYIITe AIlMeHTOB He HAaOII0IaIoCh.
I1pu KOHTPOIBHOI aHrHorpaduu yepes 6 Mec y Beex Maiu-
€HTOB (n = 3) OTMEYaJIOCh TOTAJIFHOEC BBIKITIOUCHUE aHEB-
PU3M 13 KPOBOTOKA (KiTacc A) 0e3 TIPM3HAKOB pa3BUTHS in-
stent-cTeHO30B MJIN OKKITIO3UIA HECYIIIeH apTepUH.

I[pumeHeHNE HU3KONPOPMIHLHBIX ITOTOKOTKJIOHS -
IOIIMX CTEHTOB SIBJISICTCS MEPCIEKTUBHBIM, OMHAKO MaJIo-
W3y4YeHHBIM METOIOM JICUCHUS IIPU aHEBPU3MaxX TaHHOU
JIoKanm3aiun. BriepBeie 00 ycneIrHo MMILTaAHTAIIAN T10-
tokotkioHsomero creHta SILK+ (Balt Extrusion)
UIA 1edeHns naHHoi narosiornu cooouni R.N. Alokaili
n M.E. Ahmed B 2014 1. [43]. Takxe D.C. Lauzier u coaBT.
OIMMCcaIM 5 clydaeB YCIICITHOTO JICYCHUS TMCTAJIbHBIX
aneBpu3sM 3HMA ¢ nCIIOIb30BaHMEM ITOTOKOTKJIOHSI-
fomux cteHToB PED Flex (Medtronic) [44].

BBumy ocobeHHOCTE CTpOSHMST, TIPUYUH (POPMUPO-
BaHMs TUCTAJIBHBIX aHEBPU3M MO3XKEYKOBBIX apTePUIii,
a TaKKe 0COOEHHOCTE HEeCYIIIMX COCYIOB MHTPAaOIIepaIly -
OHHBIC MIIIEMUYECKIE W TEMOPPATMUECKIE OCIOXKHCHMUS
IIPY SHAOBACKYJISIPHOM JICUCHUH TaKUX aHEBPU3M BCTPE-
YaTCs Yalle, YeM IIpHU JICUCHUH aHeBPU3M IPYTUX JIOKa-
JIM3ALUNA, — 10 Pa3IMYHbIM JaHHBIM, B 10—25 % ciiyyaeB
[5, 6, 30, 33]. YacToTa Ge3yCHENIHBIX OIEPAaTUBHBIX BME-
IIATeTLCTB TaKXKe BHIIIE B IPYIIIE AUCTATbHBIX aHEBPU3M.
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Tak, o manubM MccnenoBanust N. Chalouhi u coaBr., mpu
CpaBHEHUU PEe3YJIBTATOB JieueHUs aHeBpru3M 3HMA mpoxk-
CUMaJbHOW M JUCTAJIbHON JIOKaJIM3aluu 0e3ycIelHoe
oIlepaTUBHOE JieueHMe HaOmMomaioch B 4 pasa daiie
B TpyIIe IMAllMEHTOB C AUCTAaJbHBIMU aHEBPH3MaMHU,
YeM B TPYIITIE ITAIIMEHTOB C aHEBPM3MAaMM ITPOKCUMAJTBEHOM
Jnokamm3aunu [30].

B Hamewm mccaemoBaHNM oIlepaiiid ObUTH BEITTOTHEHBI
YCIIELIHO BO Bcex HabmoneHusx. B 1 (16,7 %) ciyyae npo-
M30I11e]I MHTPAOTIEPAIIMOHHBIN pa3pblB aHEBPU3MBI IIPHU
BBIITOJTHEHUW MUKPOAHTHOTpadry, 4TO MPUBEIO K HE00-
XOIMMOCTH BBIITOJTHEHMS TEKOHCTPYKTUBHOTO BMeIIa-
TEJIbCTBA U BOSHUKHOBCHMIO OTPAaHMYCHHOTO MH(pApPKTa
MO3XKEUKa.

SAK/ITFOYEHHME

HducranbHbIe aHEBPU3MBI MO3XEUYKOBBIX apTepuil —
KpaitHe peaKasi IaTOJIOTHsI, M B HACTOSIIIee BpeMsI eIMHBIC
CTaHIAPTU3UPOBAHHBIE TTOAXOIBI K MX JICUSHUIO OTCYTCT-
BYIOT. JIeKOHCTPYKTUBHASI XUPYPIUS aHEBPU3M IHCTAIb-
HBIX OTICJIOB MO3XKEUKOBBIX apTEPUil MOXET OBITH COIIPSI-
KEHa C BBICOKMMHM PHCKaMH ITOCJIeOIIepallMOHHBIX
WIIEeMUYIECKUX OCJIOKHEHUI ¢ pa3BUTUEM CTONKOTO BBI-
paxkeHHOTO HeBpoJiormdeckoro aedunmra. OmeHKa pu-
CKOB MIIIEMWYECKUX OCIIOKHEHUI TTOCIe TAKNX OITepaInii
HOCHUT SMITMPUICCKUI XapaKTep ¥ He MUMeeT MHCTPYMEH-
TaJIbHBIX KPUTEPHUEB TOCTOBepHOCTH. Ha Harm B3ryism, Ta-
KI€ BMEIIIaTeIbCTBA TIJI0XO0 IMTPOTHO3UPYEMBI C TOYKH 3pe-
HUSI KIMHAYECKOTO MCXO0Ia XMPYPTrUUECKOTO JCUCHUS
maneHTa. Tem He MeHee 3TH METOIVKH 0 CUX TTOp IIH-
POKO MCTIOJIB3YIOTCS B XUPYPTUHM TUCTATBHBIX aHEBPU3M
BepTeOPOOA3MIISIPHOTO OacceifHa, B TOM YHCIie TIPU aHEB-
pU3Max MO3XKEUKOBBIX apTePHIA.

B pesyneraTe 3BOTIOINN METOIOB SHAOBACKYIISIPHOTO
JICYeHUS TTallMEHTOB C LiepeOpaIbHBIMKU aHEBPU3MaMU
KaK MMPOKCUMAIbHOM, TaK W IUCTATbHON JOKAIN3allNT
B HACTOSIIIIee BpeMsI B OOJBIIMHCTBE CIyJ9aeB yaaeTcs 10-
CTUTHYTh PaIVKaIbHON OKKITIO3MH aHEBPHM3MBI C COXpa-
HEeHMEM HeCyIIero aHeBpu3My cocyna. [TosBieHre HOBBIX
HU3KOIPODUIBHBIX aCCUCTUPYIOIINX 1 IMTOTOKOTKIIOHS -
IOINX CTEHTOB OTKPBLIO HOBEIE IIEPCIIEKTUBBI B JICUCHUH
MHACTAIBHBIX aHEBPU3M MO3XEUKOBOM JTOKATN3AIINH.

[To HaleMy MHEHUIO, OTIepaTUBHBIC BMEIIIATEILCTBA
C COXpaHEHHMEM IIPOCBETa apTepuu (B TOM YHCIIC PeKOH-
CTPYKTHBHBIC OTIepaIli) TOJDKHBI OBITH METOIOM BEIOOpA
B SHIOBACKYJISIPHOM JICYEHUU AUCTATIbHBIX LIepeOpaibHbIX
aHEBPU3M, B TOM YHMCJIC JTIOKAIM3YIONIUXCS Ha MO3XKEIKO-
BBIX apTepHsIX, BBUAY MUHUMM3AIUNA PUCKOB UIIEMIIC-
CKHX OCJIOXKHEHUI 1 YIIy4IIeHUs KIMHNIECKNX NCXOI0B
OITepaTUBHOTO JICUCHMUSI.
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VITALIMEHTOB C OTCPOYEHHOM! LIEPEGPAJIbBHOU
UILTEMUWEN TTOCJIE KJIUTIMPOBAHUMA
PASOPBABIIINXCS APTEPUAJIbHBIX AHEBPHU3M
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KoHTaKThI:

Hukonait Anekceesuy bobpsikos irkutsk102013@gmail.com

Llenb nccnepoBanua — u3yyeHne 3HaunMbIX U3MeHeHMit nokasateneit (3UM), 3aperncTpupoBaHHbIX NpyU NpoBeaeHUK
MHTPaonepaLMoHHOro Heipodu3nonoruyeckoro moHutopuHra (IOHM) Bo Bpems KnMNMpoBaHWsA pa3opBaBLUKNXCA aHEBPU3M
COCYAOB rOIOBHOTO MO3ra Y NaLMeHTOB C OTCPOYEHHOI LepebpanbHoi uwemueit (OLN) B nocneonepaunoHHom nepuope.
Marepuansi n MmeToapl. B nccneposaqme BrntodeHs! 16 nauueHTos, B ToM yucne 7 (43,8 %) MyxUnH M 9 (56,2 %) HKeHLUH,
B Bo3pacte 51,1 = 9,3 roaa, KOTOPbIM BbIMONHEHO KAUMMPOBaHWE Pa30PBABLLMXCA aHEBPU3M COCYA0B rOJ0OBHOrO MO3ra
B nepuog ¢ 2016 no 2021 r., npu 3ToM B 1-e nocneonepaLnoHHble CyTkM HeBponoruyeckuin geduunt (HL) ocraBancs
Ha AOONepaLyoOHHOM YPOBHE, HO HapacTan K MOMEHTY OKOHYaHuA rocnutanusaunn. C uenbio nsydeHus hakTopos, npu-
BofAwWwmx K passutuio OLW, Boigenensl 2 rpynnel ¢ npexogsawmmn 3UM no aaHueim WOHM: rpynna c passutuem OLU —
7 NauMeHTOB M3 Yucna BblleyKasaHHbIX 16 nauneHToB (3 (42,9 %) mMyxuuHbl U 4 (57,1 %) XeHWMHbI) B BO3pacTe
49,6 + 8,5 rofa; KOHTponbHasA rpynna — 19 yenosek (9 (47,4 %) myxunH 1 10 (52,6 %) eHLWuH) B Bo3pacTe 46,2 + 10,9 ropa,
y KoTopbix HJ] B 1-e nocneonepauuoHHble CyTKM U K MOMEHTY BbIMUCKW He HapacTan. [pynnbl CTaTUCTUYECKW 3HAYNMO
He pasNnyanncb No BO3pacTy, MOy, T0KaAM3aLmmu aHeBprU3Mbl, NepUOAY paspbiBa U MCXofHOMY ypoBHio H.
Pesynbrartbl. Y naumeHtos c OLM B 9 (56,2 %) cnyyasx 3a Bpems onepauun 31N co cTOpoHbI COMATOCEHCOPHBIX Bbi3BAH-
Hbix noteHuynanos (CCBIM) u TpaHcKkpaHManbHbIX MOTOPHBIX BbI3BaHHbIX noTeHuuanos (TkMBIT) He 3apeructpuposaHo,
B 7 (43,8 %) cnyyasx 3apeructpupoaHbl npexoasmne 3UM, us vuxy 3 (42,8 %) naumeHtos — co ctopoHsl TkMBI 1 CCBI,
y 2 (28,6 %) nauuentoB — TonbKo TkMBI, y 2 (28,6 %) — Tonbko CCBI1. B koHTponbHoi rpynne npexopsaiwme 3UM TkMBI
n CCBIN 3apeructpupoBaHbl y 4 (21,6 %) nauneHTtos, Tonbko TkMBI -y 9 (47,4 %), Tonbko CCBM -y 6 (31,6 %).

Mpw cpaBHeHUU 2 rpynn nayueHTos ¢ npexoaawmumu 3UM — c OLN u 6e3 HapacTaHus HL — Obin0 BbIABAEHO CTaTUCTUYE-
CKM 3HauMmoe npeobnagaHue B 1-it rpynne nauueHTos B coctosHuu III ctenenu Taxectn no wkane Hunt-Hess (42,9 %
npotus 5,2 %), Toraa Kak Bo 2-il rpynne npeo6nasanu nauueHtsl B coctonHumn I u IT crenenu Taxectu (94,8 % npotus
57,2 %) (p <0,05).

Mpu aHanuse AaHHbIX YNbTPa3BYKOBOTO AYNJEKCHOTO CKAHMPOBAHWA 3KCTPa- M WHTPaKpaHWanbHbIX apTepuii B 06eux
rpynnax BbIABNEHO CTaTUCTMYECKM 3HAYMMOe HapacTaHWe MUKOBOM CMCTONNYECKOW CKOPOCTM KPOBOTOKA B CpeAHeil
mo3rosoi apTepuu (B rpynne ¢ OL|U go onepaumumn — 100 (80-139) cm/c, nocne onepauumn — 175 (139-278) cm/c (p =0,001);
B KOHTPONIbHOW rpynne fo onepauuu — 100 (100-118) cm/c, nocne onepauun — 150 (116-194) cm/c (p = 0,0001)),
a Takxe uHaekca Jinnpgeraapaa (8 rpynne ¢ O go onepauum — 2,5 + 0,7, nocne onepauuu — 3,5 +1,1 (p = 0,01); B KOHT-
ponbHOIA rpynne fo onepauuu — 2,1 + 0,3, nocne onepauumn — 2,9 + 1,1 (p = 0,0002)), ofgHaKo pas3nuyus Mexay rpynnamu
OblNN CTAaTUCTUYECKM He3HauuMbl (p = 0,092).

3akntoueHme. Ha gaHHOM 3Tane Henb3s OAHO3HAYHO YTBEPKAATh, YTo npexoasiume 3UM no gaHHbiM MOHM MoryT GbiTh
0AHMM 13 dakTopoB pucka passutus OLM nocne knunuposaHns pa3opBaBLINXCA aHEBPU3M COCYAOB FOJIOBHOTO MO3ra.
OpHako nauueHTsl ¢ npexogawmmun 3UM no paHHbiMm NOHM, cTeneHb TAXECTU COCTOAHMA KOTOPbIX MPU MOCTYNAEHWUU
oueHuBaetcs B 3 6anna no wkane Hunt—Hess, cTaTucTUyeckn 3HaunMo Yalue nopBepxeHsl pa3sutuio OLN.

KnioueBble c10Ba: MHTpaonepaLuMOHHbIA HeNPOPU3NONOrMYECKU A MOHUTOPUHT, TPAHCKPAHUAbHbIE MOTOPHbIE Bbl3BaH-
Hble NOTEeHLMANIbI, COMATOCEHCOPHbIE Bbi3BAaHHbIE MOTEHLMANbI, OTCPOYEHHAs LepebpanbHas uwemus
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Intraoperative neurophysiological monitoring in patients with delayed cerebral ischemia
after clipping of ruptured arterial aneurysms
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Aim. Research of significant changes in parameters (SCP) by intraoperative neurophysiological monitoring (IONM) during
clipping of ruptured cerebral aneurysms in patients with delayed cerebral ischemia (DCI) in the postoperative period.
Materials and methods. The study included 16 patients, 7 (43.8 %) men and 9 (56.2 %) women, aged 51.1 + 9.3 years,
who underwent clipping of ruptured cerebral aneurysms for the period 2016-2021, in which the neurological deficit
(ND) remained at the preoperative level on the first postoperative day, but increased by the end of hospitalization. In
order to study the factors leading to the development of DCI, 2 groups were identified with transient SCP according to
IONM: with the development of DCI — 7 patients out of the above 16 patients, including 3 men (42.9 %) and 4 women
(57.1 %), aged 49.6 + 8.5 years; and control group — 19 patients, including 9 men (47.4 %) and 10 women (52.6 %),
aged 46.2 + 10.9 years, in whom ND did not increase on the first postoperative day and by the time of discharge. The
groups did not differ significantly in age, sex, aneurysm location, rupture period, and baseline ND.

Results. In patients with DCL, in 9 cases (56.2 %), during the operation, SCP from the side of somatosensory evoked
potentials (SSEP) and transcranial motor evoked potentials (TcMEP) was not registered, in 7 cases (43.8 %) transient
SCP was registered, of which 3 patients (42.8 %) had TcMEP and SSEP, in 2 patients (28.6 %) — only TcMEP and in 2 pa-
tients (28.6 %) — only SSEP. In the control group, transient SCR of TcMEPs and SSEPs were registered in 4 patients
(21.6 %), only TcMEPs — in 9 patients (47.4 %), only SSEPs —in 6 patients (31.6 %).

When comparing two groups of patients with transient SCR (DCI-group and control group), a statistically significant
predominance was revealed in the first group of patients with severity 3 according to the Hunt-Hess scale (42.9 % vs
5.2 %), while in the second group patients of severity 1 and 2 prevailed (94.8 % vs 57.2 %) (p <0.05). When analyzing
the data of ultrasonic duplex scanning of extra- and intracranial arteries in both groups, a statistically significant in-
crease in peak systolic blood flow velocity in the middle cerebral artery was revealed (in the group with DCI before
surgery — 100 (80-139) cm/s, after surgery — 175 (139-278) cm/s (p = 0.001), in the control group before surgery -
100 (100-118) cm/s, after surgery — 150 (116-194) cm/s (p = 0.0001)), as well as the Lindegaard index (in the group
with DCI before surgery — 2.5 + 0.7, after surgery — 3.5 + 1.1 (p = 0.01), in the control group before surgery — 2.1 + 0.3, after
surgery 2.9 + 1.1 (p = 0.0002)), but the differences between the groups were not statistically significant (p = 0.092).
Conclusion. At this stage, it cannot be unequivocally stated that transient SCP according to IONM may be one of the
risk factors for the development of DCI after clipping of ruptured cerebral aneurysms. However, patients with transient
SCR according to IONM, whose severity at admission is estimated at 3 points on the Hunt—Hess scale, are statistically
significantly more likely to develop DCI.

Keywords: intraoperative neurophysiological monitoring, transcranial motor evoked potentials, somatosensory evoked
potentials, delayed cerebral ischemia

For citation: Bobriakov N.A., Petrov S.I., Sereda E.V. et al. Intraoperative neurophysiological monitoring in patients
with delayed cerebral ischemia after clipping of ruptured arterial aneurysms. Neyrokhirurgiya = Russian Journal
of Neurosurgery 2024;26(2):26-36. (In Russ.).

DOI: https://doi.org/10.17650/1683-3295-2024-26-2-26-36

BBEJEHWE

AHeBpU3MaTH4eCcKoe cybapaxHOUJAJTbHOE KPOBOM3-
mmstane (CAK) xapakrepn3syeTcst 9KCTpaBasaleii KpoBH
B cyOapaxHOMAAILHOE IIPOCTPAHCTBO BCIEACTBUE Pa3phl-
Ba BHYTPUYEPEITHOM apTepraibHO aHeBPU3MBI U TIPeJ-
CcTaBiIsIeT co00i Pa3HOBUAHOCTh TEeMOPPATUIECKOTO MH-
Cy/lbTa, CBI3aHHOTO C BHICOKMM YPOBHEM CMEPTHOCTH
U MHBanuau3auuu [1].

OrcpouerHas nepedpanbHas uiemust (OLIN) — Bo3-
HUKHOBEHME OYaroBbIX HEBPOJIOTUYECKUX HapYILIEHUI
WM YTHETEHUE CO3HaHuUs Ha 2 1 Gojiee Oajula IO ILIKajie
KOMbI [J1a3r0 NMpoAoKUTEIbHOCThIO He MeHee 1 4, IposiB-
Jistiolieecst Ha 3-ii v 6oJiee IgHb IOC/Ie aHEBPU3MATUUECKO-
ro CAK uiu He paHee 4eM Ha 2-e CYyTKHU ITOCJIE OKKITIO3UHI
AHEBPU3MBI, a TAKXKE BbISIBJIEHME 30HbI MH(MAPKTAa 110 JaH-
HBbIM MYJIBTUCIUPAIbHON KOMIIBIOTEPHOM TOoMOTpaduu
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(MCKT) nwmmi MarHATHO-pe30HaHCHO# ToMorpadum (MPT)
rOJIOBHOTO MO3ra B Te4eHue 6 Hejl 1oc/ie aHeBpU3MaThye-
ckoro CAK m6o 1ipy mociemHeM UCCIeIOBaHNM, CICIaH-
HOM [I0 CMEpPTU B TeueHue 6 Hea, JubOo Mpu ayTOINCUU
(HO pu otcyrcTBUM ee 1Mo gaHHBIM MCKT mimm MPT,
MPOBEACHHBIX MeXy 24 1 48 4 11ociie paHHe OKKITIO3UN
aHEBPU3MEBI), He CBSI3aHHOE C IPYIUMM IpUInHaMu [2].
OLIM npu3HaHa OgHO M3 BeAYIIMX IPUUNH HEOIaronpy-
sTHOTO ncxona mmociie CAK. O61m1as pacripocTpaHeHHOCTh
OLIU y naumeHToB ¢ aHeBpu3maTnueckuM CAK coctapis-
eT B cpenHeM 29 (20—40) % u He cHUKAETCS 3a MOCIeIHIE
20 net [1, 3, 4].

HecMoTps Ha mOCTHMXKEHMS B M3YYCHUU ITATOTEHE3a
OILIM, no KoHIIa MaTOJIOTMYECKUIT MeXaHN3M 1 Bce (hak-
TOPHI pUCKa 3TOTro heHOMeHa He m3ydeHbl. CorilacHO
Tekymemy nounmManuto OLIN, 3To TMHAMWYHO pa3BUBa-
fo1mmiicss MHOTO(AaKTOPHBIH Mpoliecc, B TaTOTeHe3¢ KOTO-
POTO KITIOUYEBYIO POJIb UTPAET PACCOTIACOBAHME MEXIY IO~
BBIIIICHHO ITOTPEOHOCTHIO MO3TOBOI TKAHM B KMCJIOPOJIE,
C OTHOM CTOPOHBI, U CHIDKEHUEM JINO0 OTCYTCTBUEM TI0-
BBIIIICHUSI YPOBHS MO3TOBOTO KPOBOTOKA — C APYTOI (CM.
PUCYHOK) |3, 6].

[ToHnMaHWe TOYHBIX MEXaHW3MOB, HPHUBOISIINX
K pa3sutuio OLI U, BaxkHO 1151 pa3pabOTKM HOBBIX TAKTUK
neuennus [3]. Bo nu3dexaHue HeonpaBoaHHO IJIUTETHLHOTO
HaXOXIEHMS TTAlIeHTAa B OTACIICHU MHTCHCUBHOM Tepa-
MUK TPOPUITAKTUICCKOE U TEPaAIeBTUICCKOE JCUCHUE
OIIU momxHO OBITh OPUEHTUPOBAHO IIPEXKIIE BCETO Ha TEX,
KTO TTOABEPraeTCss HauboJIbIIeMY pUCKY. TakuM 0Opas3om,
MOXET ObITb MOJIE3HBIM AU HEPEHIMPOBATh MALIMEHTOB
¢ aneBpuaMaTndeckuM CAK B cOCTOSTHMU CpemHeit cTe-
MIeHU TSDKECTH Ha TPYIIIBEI ¢ HU3KUM U BBICOKMM PHUCKOM
passutug OLIU [7].

Ha ceromHsimHmii 1eHb HAKOIUICHBI JaHHBIE O KIIH-
HUYECKO-aHAMHECTUICCKUX, MHCTPYMEHTAIBHBIX, B TOM
YHCIIe PeHTTEHOJOTMIECKNX, YIBTPa3BYKOBEIX, 3JIEKTPO-
(PU3MOIOTNIECKIX, a TAKXKE OMOXUMUYECKUX 1 TeHETUIE-
ckux mpenukTopax pasputug OLIM [7-9]. IIpu atom
WHTpaoIepalnoHHble (aKTOphl prucKa pazsutus OLIA
U3y4eHBI HEIOCTATOYHO.

Cyl1iecTBeHHYIO pOJIb B OIIEHKE PETMOHAPHOI 11epe0-
pajbHOI TIep(y3UM B BOBIICYUCHHOM B ITaTOJOTHYECKUIA
Imporiecc OacceifHe KPOBOCHAOXEHMsI, a TaKXKe OIIEHKE
COCTOSTHUS (DYHKIIMOHAIBHO 3HAYMMEBIX 30H TOJIOBHOTO
MO3Ta UTpacT MHTPaOIePallMOHHBII Heiipo(U3N0I0THIC-
ckuit MoauropuHr (MOHM). B tureparype panee coo0ia-
JIOCH JIAIIG O cinydastx pa3putust OLIU 6e3 3HaunMBbIX U3Me-
HEHUIl CO CTOPOHBI TPAaHCKPAHWAIBHBIX MOTOPHBIX
BBI3BaHHBIX ToTeHIManoB (TkKMBII) 1 comaToceHCOPHBIX
BBI3BaHHBIX TToTeHIMaI0B (CCBIT) Bo Bpems orrepamnum.

B 2017 . E Ghavami u coaBT. onmyOGIMKOBaJIN COOOIIIE-
HHE O CJIydae TIepMaHEeHTHOI MOoTepr KOPKOBOTO OTBETa
CCBII y maumeHTa BO BpeMsI peHTTeHIHIO0BACKYISIPHOI
OKKITI03UM (Py3uhOpMHON JaCTUYHO TPOMOMPOBAHHOM
aHeBpU3MBI P2-cermMeHTa paBoit 3aMHE MO3TOBOIt apTe-
pUH, y KOTOPOTO Ha 2-¢ CYTKHM IT0CIe oIlepaliuy HabIoma-

JIaCh TIPEXOIAIIAst CJTA0OCTD B JIEBOI PyKe, PerpecCHpOBaBIIIasT
TIOCJIe YIIPaBJISIEMOTO TOBBIIICHHS CPETHETO apTePUaIb-
HOTO JaBJICHUsI, a Ha 3-1 CYTKH, ITOCJIe OTMEHBI MHOTPOTII-
HO MOIIep>KKU 1 TIepeBoIa B OOIIYIO TajaTy, pa3BUJICS
BBIPAXXCHHBIN JIEBOCTOPOHHMI remutiape3. [1o maHHBIM
MPT O6bina BbIsIBJI€HA 30HA UILIEMUU B 00JaCTU IIPaBOTO
3puTeIbHOrO Oyrpa. B taHHOM CiTyyae 3HAYMMEBIE N3MEHE-
aust CCBII yka3bsiBaau Ha CHIDKEHHE MO3TOBOTO KPOBO-
TOKa, KOTOPOE HE MPOSIBIISUIOCh KIIMHUIECKHU OJIaromapst
VIIPaBISIEMOMY IIOBBIIIICHUIO CPEIHETO apTepUaaTbHOTO
IaBJICHUS ellle BO BpeMsl orepaunu. KimmHmaeckue mpo-
SIBJICHHST BOZHUKJIN JIVIIb ITOCJIE OTMEHBI MHOTPOITHOM
TIOMAEPXKKH, YTO TIPUBEIIO K YCYTYOJICHIIO (POKATBHO HIIIe-
mun [10].

B moctymHO# nuTepaTtype MBI HE HAIIUIM OITHACAHMS
HU OTHOTO HAOJIOICHUSI PA3BUTHS B ITOCIICOIIEPAITMOHHOM
nepuone OLIN B coueTaHNM C IPEXOASIITUMHA 3HAYMMbBIMU
m3meHeHussMu TkMBIT u/unmu CCBII 3a BpeMst omnepa-
II1H.

Ieab uccnemoBanus — M3ydeHUE 3HAUNMBIX U3MEHE-
Huii mokazareseit (3UII), 3aperncTprpoBaHHBIX IIPU IIPO-
BeneHnu MOHM Bo BpeMsl KIIMIIUPOBAHUS aHEBPU3M
COCYIOB TOJIOBHOTO MO3Ta, OCIIOXXHEHHBIX Pa3phIBOM,
y mareHToB ¢ OLIU B mTocaeonepallniOHHOM TIEPHOIE.

MATEPHAJIBI 1 METO/IbI

B peTpocnekTrBHOE MCClIef0BaH1E BKIIOYEHBI 16 ma-
urenToB (7 (43,8 %) myxund u 9 (56,2 %) KeHIINUH)
B Bo3pacte 51,1 £ 9,3 roma, oreprpOBaHHBIX IO TIOBOIY
pPa3opBaBIIMXCS aHEBPU3M COCYIOB T'OJOBHOTO MO3ra
¢ mpuMmeHeHrneM MOHM B HelipoXupypruyeckom OTaene-
Humn Mpkyrckoii opaeHa «3Hak IToueta» 001aCTHOM KN~
Hu4ecKoi 6osbHULIBI B iepror 2016—2021 rr., y KOTOPBIX
B 1-e moceornepaioHHbIe CYTKI HEBPOJIIOTMICCKUI J¢-
¢umur (H/) ocraBaics Ha TOOTEpallMOHHOM YpPOBHE,
HO HapacTaJl K MOMEHTY OKOHYaHUS TOCTTMTAIN3AINH.

OcHoOBaHMEM TSI BKIIIOUCHUS B UCCIICAOBAHNUE SIBIISI-
Jch Kimmandeckue kpurepun OLI: BO3HUKHOBEHME 0Ya-
TOBBIX HEBPOJIOTMIECKUX CUMIITOMOB M/WJIA YyTHETCHUE
CO3HaHMS Ha 2 1 OoJiee Oayia Mo IIKajae KoMbl [J1a3ro
MIPOIOJDKUTEIIFHOCTRIO He MeHee 1 U Ha 2-¢ 1 6oJiee CYyTKU
TOCJIe KITUITMPOBAaHMUS Pa30PBaBIINXCS aHEBPU3M COCYIOB
TOJIOBHOTO MO3ra.

Kputepyn vckmodeHus:: 1) HanMaue TOIBKO MHCTPY-
MEHTaJIbHBIX IIPU3HAKOB Ba30cIa3Ma IT0 TaHHBIM TPaHCKpa-
HUAJIbHOI TOIIIeporpadmy WM HaIMIMe TUITONCHCUBHBIX
30H 1o faHHbIM MCKT, HO OTCyTCTBME KITMHUYECKUX ITPO-
senennii OLLU; 2) Hanuuue Apyrux MpUIWH TOSIBJICHUSI
HoBoro HJI mu/wim yrHeTeHUSI CO3HAHMSI, BBISIBICHHBIX
C TIOMOIIIBIO KIIMHUYECKOU OIIEHKH, HEHPOBU3yaTN3aINT
¥ J1a00OpaTOPHBIX UCCIICIOBAaHMIA.

M3 atoroyncna 5 (31,2 %) maumeHTOB ObITH C aHEBPU3-
MaMU TIepeaHeil MO3TOBOM/TIepeaHel COeTUMHUTEITLHOM
aprepuu, 9 (56,3 %) — ¢ aHeBpU3MaMU BHYTPEHHEN COH-
HOI1/cpenHeii Mo3roBoii aprepun, 2 (12,5 %) — ¢ MHOXKeCT-
BeHHbIMU aHeBpu3MaMH. [To manaeiM MCKT-anrunorpagum
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B 4 (25,0 %) cnyyasix BUWUIM3KUEB KPYT ObUT HOPMAIbHOTO
cTpoeHus, a B 12 ciayuasix (75,0 %) — pa3oMKHYTOIO THIIA,
W3 HUX B 8 CiIydasix — 3a CYeT TUIIO- W aIula3vy 3aTHUX
COCIMHUTENIBHBIX apTepuid, B 4 clydasx — 3a CUYeT TUIIO-
1 aIUIa3uM TepeaHeil COeMHUTEILHOM apTePU.

Y Bcex 16 naluMeHTOB KJIMIIMPOBAHbI PA30PBABLINECS
aHEeBPM3MBbI, U3 HUX B oCTpoM nepuoae — y 12 (75 %) ue-
JIOBEK, B mogoctpoM — y 4 (25 %) uenosex.

OlLieHKa TSKECTU COCTOSTHUS TTAIleHTOB C Pa30pBaB-
HIMMMCS aHeBpu3Mamu 1o mkaie Hunt—Hess 6bL1a ciie-
ayroieii: I crenenu —y 6 (37,5 %) nmauuenros, 11 crenenn —
y 3 (18,7 %), 111 crenenn — y 7 (43,8 %). Crerrenr CAK
o mikasnie Fischer: I —y 2 (12,5 %) uenosek, 11 —y 3 (18,7 %),
I -y5(@1,3 %), IV—-y6 (37,5 %).

BpeMeHHOEe KIMITMpOBaHKWE HECYIIel aHEBPU3MY ap-
TepUM cpemHei mpomokuTeabHoCcThI0 200 ¢ (115—395 ¢)
BbITIOJTHsIIOCH B 8 (47,1 %) ciyuasix, u3 Hux B 3 (37,5 %)
cilydasix — MHOTOKpaTHoe, B 5 (62,5 %) ciy4asix — OqHO-
KpaTHOE.

Creneas HJ/I onieHMBaM 10 oriepalviu Ipy MOCTYTLIEe-
HUM B cTammoHap, Ha 3-u (1—13-¢) cyTKu oT MOMeHTa
pa3pbiBa, IO MCTEUYCHUHU 1-X CYTOK ITOCJIE OIlepalluu,
Ha 6-e¢ (3—16-¢) CyTKHM OT MOMEHTa pa3pbiBa, IIPU BbI-
micke, Ha 25-e (17—31-e) cyTKu OT MOMEHTa pa3phiBa
C TIOMOIITBIO IIKAJIBI MHCYNIBTa HallmoHAIbHBIX MHCTUTY-
ToB 310poBbsa CIIIA (NIHSS).

C uenbio n3ydeHus (pakTopoB, IPUBOASIIINX K Pa3BH-
o O y manmenToB ¢ npexoasgmmmu 3UTT mo naHHBIM
MOHM, MBI chopMUpOBaIM KOHTPOJLHYIO TPYHITY M3
19 yenoBek (9 myxuut (47,4 %) n 10 (52,6 %) KeHILIUH)
B Bo3pacte 46 (41,0—54,5) 51eT, y KOTOPBIX 3a BpeMsI OIle-
pamuyM TakXKe OBLIM 3aperdCTPUPOBAHBI MPEXOISIINeE
3UI1, u3 Hux co croporsl TKMBIT —y 9 (47,4 %) nauu-
enros, CCBII — y 6 (31,6 %) nauueHTOB, CO CTOPOHBI
TxkMBII u CCBII —y 4 (21,6 %) naiueHntoB, ogHako HJI,
B 1-¢ moceonepaioHHbBIE CYTKA M K MOMEHTY BBITTMCKU
He HapacTall.

Bcem marieHTaM BBITIOJTHSITN BEICOKOpAa3peIaloniee
IYTUIEKCHOE CKAHNPOBAaHME YKCTPaKpPaHUAIBLHBIX OTIEIOB
OopaxuonedanbHBIX apTepuii 1 TPaHCKpPaHUATBHOE YIIb-
Tpa3ByKoBoe myruieKcHoe ckannpoBaHue (Y31 C) 1o cTaH-
JMAPTHOI METOMNKE C MCIIOJIb30BaHNEM IIOPTATUBHBIX YIIb-
Tpa3BYKOBBIX cucTeM Sonosite M-turbo (Fujifilm SonoSite
Inc., SAmonwust) m Sonoscape S8 (SonoScape Co. Ltd., Ku-
Taif) 3JIeKTPOHHBIMUA MHOTOYACTOTHBIMHU I POKOIIOJIOC-
HBIMY JTTHEWHBIMU JaTYINKAMHU C YACTOTON CKaHUPOBAHUS
oT 5 1o 9 MIi1 1 MIUPOKOITOIOCHBIMUA CEKTOPHBIMH (BEK-
TOpHBIMM) AaTankaMu 1—4 MIi1 coorBeTcTBeHHO. [Ipn
V3]1C akcTpakpaHUAJIBHBIX OTAENOB OpaxuonedaibHbIX
apTepuii BU3YyaIM3UPOBAIN M JIOLUPOBAJIN BHYTpPEHHUE
COHHBIC apTepUM B IKCTPaKPaHUATBHBIX OTpe3Kax (IIeii-
Hast 9acTh, cerMeHTH C1 1o A. Bouthillier). ITpu ynerpa-
3BYKOBOM MCCJICIOBAaHNU B IBYXMEPHOM CEPOIITKAITHLHOM
peXmMme, a TaKKe IIBETOBOM M CIIEKTPaJTbHOM TOITIICPOB-
CKMX peXHMaxX OILCHUBAIU IMPOXOIUMOCTb BHYTPEHHMX
COHHEBIX apTepuii. Ha mpsiMomnHeHOM yJacTKe 0e3 30H

(U3MOTOTUIECKO U TTATOIOTHIECKOM TYpOYICHITNN OCY-
IIECTBIISUTM OIIEHKY MUKOBOM CHUCTOJIMIECKON CKOPOCTH
kpoBotoka (ITCCK). [1pu TpanckpannanpHoM Y31 C Bu-
3yaJM3UpPOBAIN U JIOLIMPOBAIM IIBETOBBIC KAPTOTPAMMBI
TIOTOKOB B CPEIHUX MO3TOBBIX apTepusax (cerMeHTH M1
mo A. Bouthillier). Ha BceMm IpoOTsSzKeHUM, TOCTYITHOM
J71s mokauuu, mpoBoguiiv oteHKy ITCCK. JIng manbHei-
IIIero pacyeTa MPUHUMAIIN MaKCUMAJIBHYIO 3apETUCTPH-
poBanHyto [TCCK.

Hunekc JImuperaapna (MJI) paccauThIBaIm Kak OTHO-
menne MakcuManbHol [TCCK B cpenHeit MO3roBoit apre-
pun k I[TCCK B nmncunaTtepaabHOT BHYTpeHHEN COHHOM
apTepuu.

VIIBTpa3ByKOBOE AYIJIEKCHOE CKAaHMPOBAHUE IIPOBO-
IVJIY 10 OTIePAIINK U B paHHEM IT0CIICOTICPAllHOHHOM ITe-
puoe eXeTHeBHO 10 TMepeBoIa MallMeHTa U3 OTACICHUS
peaHnMalny B IpoduibHOe oTneieHne. B ncciaemoBanme
IJIST TIOCJICOIIepallMOHHOTO TIeproaa BKITIOYAIM MaKCH-
manbHble 3HaueHus [ICCK u MJI. JIHeM yxyaureHus
o gaHHbIM Y31 C cunTanm CyTKu, Ha KOTOPHIC BIIEPBBIC
TIOCJIe OITepalri OBUTH 3apeTUCTPUPOBAHBI IIPU3HAKHY aH-
ruocnazma: yeenmuenne [ICCK mo 120 cMm/c u 6oiree, 10-
permerue MJI mo 3,0 u Gosee, a TakKe TOSIBIICHUE MEXK-
noaymapHoit acumMmerpun ITCCK — 30 % u Godee.

HHTpaorepallnoHHBIN HEHPODUZNOIOTNISCKIIT MO-
auTopuHT TKMBIT 1/mmu CCBIT mpoBoamm ¢ TOMOIIBIO
4-kaHanpHOTO HetfipoMonmuTopa Viking Quest 11.0 (Nicolet
Biomedical, CIIIA).

Bo Bpemst KimnmpoBaHUSI aHEBPU3M TIepeIHEl Tup-
kyssiumn peructpupoBaa CCBIT ¢ HIDKHIX KOHEYHOCTEH
(B OTBET Ha CTUMYJSILIUIO 0O0JbIIEOEPLIOBOTO HEPBA)
1 TkMBIT ¢ BepXHUX 1 HIDKHUX KOHEYHOCTEM C 2 CTOPOH.
Bo Bpemst KIMTIMpoBaHMS aHEBPU3M CPEeTHEN ITUPKY/ISIINI
peructpupoBasm CCBII ¢ KoHTpanaTepaibHON BepxHEl
KOHEYHOCTH (B OTBET Ha CTUMYJISILINIO CPETMHHOTO HEPBa)
u Tk MBII ¢ KoHTpanaTepaibHBIX BEpXHE U HUKHEHN KO-
HeuHocTei. B cirydyae MHOXECTBEHHBIX aHEBPU3M PETUCT-
pupoBasii CCBIT u TkMBIT ¢ BepXHUX 1 HIDKHUX KOHEU-
HOCTE ¢ 2 CTOpPOH.

IIpu peructpayn CCBIT n3MmeHeHUs IToKaz3artesieil Cam-
TaJIM 3HAYMMBIMHM, €CJTV HAOJTIOMAIMCH TTOTHAS TIOTEPST VUTH
CHIDKEHME aMIUTATYIbI KOPKOBOTO KoMIToHeHTa N20—P25
Ha 50 % u GoJjiee OT UCXOAHBIX 3HAYEHU, 3aPETUCTPUPO-
BaHHBIX B MOMEHT BBIXOZa Ha 6a30BbIi YPOBEHB TTTYOMHBI
aHeCTe31H, COOTBETCTBYIOIINIA 3aBEPIICHUIO TPeTIaHAIINN
yepera rnepes BCKpPbITUEM TBEpAO MO3TOBOI 000JIOYKH.

ITpu perucrpauuu Tk MBIT nuameHeHus nokasarenei
CUNTAIN 3HAYUMBIMU, €CJIM HaOIOOAINCh OBICTpast TI0JI-
Hasl TOTEPsI WM CHYDKEHKME aMILIUTyapl M-otBeTa Ha 50 %
u 0oJiee, He yCTpaHsIeMbIe ITyTeM YBETMUEHUS CUJIBI CTH -
Myna Ha 20 MA mwm (B cay4ae MCXOTHOTO ITPUMEHEHMS
CTUMYJIa MAaKCUMAaJIBHOM CUJIBI) ITyTeM (haCYIINTAIIAMN.

IlepMaHEHTHBIMU CYWUTAJN BBHIIICONCAHHBIC M3ME-
HEHMS TTapaMeTPOB, BOZHUKIIIKE Ha JTIOOOM 3Talle orepa-
MU ¥ COXPAHSBIINECS K MOMEHTY €€ 3aBEPIIICHMS, TIpe-
XOIOAIIMMY — M3MEHEHUsI, B clTydae KOTOPBIX 3HAYCHMS



ImapaMeTpoB K KOHILy OIlepalli¥ BOCCTaHABIMBAJIUCH
IO MCXOMTHBIX VTN JOITYCTUMBIX 3HAYCHUIA.

VY Bcex MallMeHTOB NPUMEHSUIM SHIOTpaxealbHBII
HapKo3, BHYTPUBSCHHYIO aHeCTe31I0 (Ha OCHOBE MH(PY3UU
mporodona B mo3e 0,5—4 Mr/Kr/4) 6e3 NUCIIOIb30BaHUS
WIN B KOMOMHALINY C MHTASIIUOHHBIMU aHEeCTeTHKaMU
B HeOOuIBIION KOHIIeHTpaunu (ceBoduypan 0,2 MAK).
AHaJIbreTHIeCKIIT KOMITOHEHT O0ECIICUNBAIICS HETIPEPHIB-
HOM BHYTpUBEHHOI MH(PY3Meit (heHTaHUIIa B CpeIHEN 10~
3¢ 5—12 MKT/Kr/4. MUOILTIErnio 00ecIeunBaIi pOKypO-
HUEM TOJIBKO BO BpeMs MHTYOAIlMM TpaxeW B 03¢
0,5 Mr/XT, Ha BCEX IOCIEIYIOIIMX 3Tarax aHeCTe3WU
¥ OTIepaIH JOTTOJIHUTEIBHO MUOPEJIAKCAHTHI HEe MCITOJb-
30BaJIH.

ITpu pazsutum 3UIT TkMBIT u/umu CCBII npuHm-
MaJIM MEphI O HEMPOMPOTEKLINHY, BKIIOYABIIUE OPOLIe-
HHE TEeTUTBIM (PM3MOIOTHTYECKAM PACTBOPOM, BHYTPUBEH-
Hoe 0OJIIOCHOE BBeaeHMe UMTUKoaHa B go3e 2000 mr,
MMOBBIIIIEHUE CUCTEMHOTO apTepHUaIbHOTO JaBJICHUS, arl-
IUIMKAIIAIO TTallaBeprHa B paHy, U3MECHEHHE ITapaMeTpOB
HWCKYCCTBEHHOW BEHTWISIIIUM JIETKUX (YBETMICHUE COIEP-
JKaHWSI KMCIOPOJA B IBIXaTeJIbHOM CMECH, YBEJIUYCHUE
ITOJIOXKUTEIFHOTO TaBJICHUS B KOHIIE BBIIOXA).

CraTucTi4ecKyo 00paboTKy Pe3yJIETaTOB ITPOBOIM-
JIN ¢ TIOMOINBIO OHJIAMH-KaJbKYJISITOPOB BeO-pecypca
http://www.medstatistic.ru/, https://www.jamovi.org 1 mpo-
rpamMMbl Microsoft Excel. CpaBHeHIE KOJIMIECTBEHHBIX
rmoKasarejieil MeXIy TPYIIaMi OCYIIEeCTBIISIIIA C TIOMO-
mpio Kputepust CThIOIEHTa B Cllydae HOPMaJIbHOTO pac-
MpeaeicHUs MoKa3aTesieil WU ¢ TIOMOIIBI0 KPUTEPHS
ManHa—YWUTHH B clTy9ae HEHOPMAaJIbHOTO pacIpeae/ICHIS.
J1st oTipenieIeHrsI HOpMaJIbHOCTH PacIIpeaesIcHIsI TaHHbBIX
B rpymnrax ucroJjib3oBanu tecT lllanupo—Yunka. Pacnipe-
IeJIeHNe CYMTAIM HOPMAaJbHBIM IIpy 3HadeHuu p >0,05.
CpaBHEeHHE TPYMIT II0 KAYECTBEHHBIM ITOKA3aTeJIsIM OCY-
IIEeCTBIISIIA C IOMOIIBI0 TOYHOTO Kputepusi Puimiepa
u kputepus 2. MccaenoBaHne TMHAMUKK B TpyTIIax Mmpo-
BOIWJIV C UCITOJIb30BaHUeM KpuTepusi CThIOIeHTa U KPH-
tepust MakHemapa. Bee paznmmumst cuutany 3HAYUMMbIMU
pu p <0,05. KonmmuecTBeHHBIE JaHHBIEC B ClTydae HEHOP-
MaJIbHOTO pacIIpene/icHusl IPEACTaBICHB B BHIE
Me (Q,—Q,), rne Me — menunana, Q, — NEPBbI KBAPTUIIb,
Q, — TpeTuii KBapTHUJIb, B CJTy4ae HOPMAILHOTO pacipeie-
JeHus — kak M * o, raie M — cpeaHee 3HaUYeHUE, G —
cTaHAapTHOE OTKJIOHeHWe. KadecTBeHHBIC MOKa3aTeIn
MpenCcTaBIeHBl B BUIE aOCONIOTHBIX W OTHOCHUTEIBbHBIX
YacToT.

PE3VJIBI'ATHI

V¥V naumenToB ¢ OLIM cpennumit mokasartesb 1o IIKaje
NIHSS no oneparum coctaBmi 1 (0—5) 6ami, B 1-e cyTku
mmocye onepanyu — 1 (0—4,5) 6aur, K MOMEHTY OKOHUAHUST
rociutanu3anuu — 7 (1,0—26,5) 6aioB.

JletanpHbli ucxon npousoiiena B 4 (25,0 %) ciyya-
ax, Tsekensrii HI nabmonancsa B 1 (6,25 %) cirydae, yme-
pernbit HI — B 6 (37,5 %) cayuasx, nerkuit HJI —
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B 5 (31,25 %) cnyyasx. Y 2 (12,5 %) natentoB HJI Hocun
TPaH3UTOPHBIA xapakTep, y 14 (87,5 %) — nepMaHeHTHbI
XapakTep.

ITo nanubiM koHTposibHOM MCKT B 8 (50,0 %) ciy4a-
SIX BU3yaIM3UPOBaHbl o4ary uieMuu, B 5 (31,25 %) ciayua-
SIX — O4Yard MIIEMUM C BTOPUYHOM reMopparudeckoil
tpaHchopmariueit, B 3 (18,75 %) ciaydasx o4aroBoii maTo-
JIOTUM BBISIBIEHO HE OBLIO.

Ipu npoBenenun MOHM y manuentoB ¢ OLIA
B 9 (56,2 %) cnyuasix 3a Bpems omnepauuu 3UII co
cropousl CCBIT u TkMBII He 3aperncTpupoBaHHI,
B 7 (43,8 %) ciny4asix 3aperucCTpUpOBaHbI MPEXOSIIIE
3UII, u3 nux y 3 (42,8 %) naumeHTOB — CO CTOPOHBI
TxkMBII u CCBII, y 2 (28,6 %) — TOJIIBKO CO CTOPOHBI
TkMBII, y 2 (28,6 %) — Tonbko co cropoHsl CCBII.
B 3 (42,8 %) cnyyasix 3WUI1 Bo3HUKaIM MOCTIE MTOCTOSIH-
HOTro KiaunupoBaHusi, B 2 (28,6 %) ciydasix — Ha sTamne
BPEMEHHOTr0 KaunupoBaHusi u B 2 (28,6 %) ciaydasix —
Ha dTare MOOUIM3aLUN1 AaHEBPU3MBI.

ITo panneiM Y3/ C no onepauun y 11 (68,75 %) na-
LIMEHTOB CKOPOCTHBIE ITOKA3aTeJId ObUIM B IIpeaeiax pe-
(epercHbIX 3HaueHuit. Y 5 (31,25 %) nalmueHTOB BbIsIBIIE-
HbI IPU3HAKY aHTUOCIIa3Ma, B 3THX CIydasix IPUMEHSLIACh
BbDKUAATEIbHASI TAKTHKA, OIlEPaTUBHOE JieYeHHE IIPOBO-
JWJIOCH JIMTIH TTOCJIE HOPMATU3AIIMM CKOPOCTHBIX TTOKa3a-
TEJEH.

Hapacranue crenenu HJI HaGmiomanoch B cpeagHeEM
Ha 3-m (2,0—4,5-¢) cyTKu mocie orepamnuu, 4TO COOTBET-
CTBYET CpPOKaM YXYAILIeHMS] MoKa3aTeleil Mo JaHHbIM
Y3AC — Ha 2-¢ (2,0—4,5-¢) cyTKH.

Takum 00pa3oM, MHTEPECYIOLIAsl HAC IPYIINa — C IIpe-
xopgmmmMu 3UIT o ganueiM MOHM u miocienyiommm
paszsutueMm OLIM — mipeacTaBieHa 7 mMarMeHTaMu, B TOM
gucie 3 (42,9 %) myxunHamu 1 4 (57,1 %) XeHIIMHAMU,
B Bo3pacte 49,6 + 8,5 roga. [1pu cpaBHEHUM 3TOM IPYIIIIHI
MaIeHTOB ¢ KOHTPOJIBHOI TPYIIIION He BEISIBIICHO CTaTH-
CTUYECKM 3HAYMMBIX Pa3IMYMil 110 BO3pacTy (KpUTEepHUii
CroloneHTa, p = 0,899), mony (kpurepwuii 2, p = 0,350),
JIOKaJIM3aluy aHeBpU3MBI (Kputepuii y2, p = 0,615), nmepu-
ofy pa3pbiBa (kputepuii y2, p = 0,831) 1 UCXOMHOMY YPOB-
aio HJI (kpurepuit Manna—Yutau, p = 0,074) (Tabm. 1).

K MoMeHTy 3aBeplieHMsI TOCIIUTAIN3ALUN YPOBEHb
H/I o mixanme NIHSS 0511 cTaTHCTUYECKN 3HAYMMO BBIIIE
B rpymmne ¢ OLIM (7 (1,0—26,5) 6a1oB) 10 CpaBHEHUIO
¢ KoHTposbHOU Tpynmoit (0 (0—0) 6amnoB) (KpuTepuit
Mana—YutHn, p = 0,037, p <0,05).

Ipu cpaBHEHNM 2 TPYIII BBISIBIEHBI CTATUCTUYECKH 3HA-
YUMbIE Pa3IM4Ms B CTENEeHU TsKecTu cocTosiHus rmpu CAK
o mkayie Hunt—Hess: B rpynme ¢ OLIU BoIte mois maum-
entoB ¢ III crenennio Tsxectu (42,9 % npotus 5,2 %),
B KOHTPOJIbHOIA TpyIie — co 11 crenensio (63,2 % npoTus
14,3 %) (xpurepuii 2, p = 0,026, p <0,05). [1pu 3TOM He BbI-
SIBJIEHO CTATHCTUYECKU 3HAUMMBIX Pa3IMIUil MEXIY IpyIl-
mamu no crerienn CAK no mikasne Fischer (kpurepuii x2,
p=0,179). He o6Hapy:keHO 3HAYMMBIX Pa3TUIHi1 ITO KOJIH-
YEeCTBY IALIMEHTOB, KOTOPHIM BBIIOJHSIIOCh BPEMEHHOE

2'2024

OpurvHanbHas paboTa | Original report

31



2'2024

OpurvHanbHas paboTa | Original report

32

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery
TOM 26 Volume 26

Ta6muua 1. Cpasnumensvras xapakmepucmuka epynn nAyUeHmos, y KOmopbvix no O0aHHbIM UHMPAONEPAYUOHHO20 HEUPODUIU0N02UUECK020 MOHUMOPUHeA
3ape2ucmpuposansl npexoosaujue 3Ha4UMble U3MeHeHUs noKasamenell

Table 1. Comparative characteristics of patients groups with transient significant response changes, according to intraoperative neurophysiological monitoring data

KonTtpoabhas rpynna
ITapameTp Ipymna c OII (n=7) (06e3 nHapactauus HI) (n = 19) p
Boapact, et 49,6 +8,5 46,2+ 10,9 0,899
ge, years
Ion, n (%):
Sex n (%):
MY>KCKOM 3(42,9) 9 (47,4) 0.350
male ’
SKEHCKUI 4 (57,1) 10 (52,6)
female
JIIUTeNbHOCTD MTPEOBbIBAaHMS B CTALIMOHAPE, THEM 16,7 £ 6,3 18,6 £ 8,4 0.796
Length of stay in hospital, days ’
Jloxkanu3zanus aHeBpU3MEL, 4 (%):
Localization of aneurysm, n (%):
TMepenHsIst TUPKYJISLMST 4(57,1) 13 (68,4)
anterior circulation 0.615
CPEIHSIS LIUPKYIISIIIST 2 (28,6) 6 (31,6) 2
middle circulation
MHOXECTBEHHbIE 1(14,3) 0
multiple
Ilepuon pa3peiBa, n (%):
Period of rupture n (%):
OCTpBIi 6 (85,7 %) 15 (78,9)
acute
TIONOCTPBIHA 1(14,3 %) 3(15,8) 0,831
subacute
XOJIOTHBIN 0 1(5,3)
remote
CreleHb TSKECTH cocTOSTHUA 110 1nKaine Hunt—Hess, n (%):
Severity on the Hunt—Hess scale, n (%):
| 3(42,9) 6 (31,6) 0,026*
II 1(14,3) 12 (63,2)
111 3(42,9) 1(5,2)
Crenennr CAK mo mkae Fischer, n (%):
Severity of SAH on the Fischer scale, n (%):
| 1(14,2) 3(15,7) 0.179
11 2 (28,6) 4(21,1) >
111 2 (28,6) 8(42,1)
v 2 (28,6) 4(21,1)
Onenka no mkajge NIHSS, 6amibr:
NIHSS, score:
MPU MTOCTYIIICHUM 1 (0—10) 1(0-2) 0,074
initial
TPU BBITIMCKE 5(0,5-31,0) 0 (0-0) 0,037**
final
BpeMeHHOe KMnupoBaHUe aHEBPU3MBI, 1 (% ):
Temporary clipping of aneurysm, »n (%):
na 5(71,4) 14 (73,7) 0.939
yes ’
HET 2 (28,6) 5(26,3)
no
TTponokKuTeIbHOCTh BPEMEHHOTO KIUITUPOBAHUS, C 263,5 (151,25—480,0) 150 (106,5—235,0) 0,091

Temporary clipping duration, s

* Pazauuusi Cmamucmu4eck 3Ha4UMblL N0 Kpumepuro y*; **paziuuus cmamucmuuecku 3nauumvl no kpumepuro Manna—Yumuu.
*Statistically significant differences according to the y? criterion; **statistically significant differences according to the Mann—Whitney test.
Ilpumenanue. OI[H — omcpouennas yepebpanrvhas uwemus; HJ[ — neeponroeuneckuii deghuyum; CAK — cybapxnoudanvHoe kpoeous-
ausanue; NITHSS — wkana maxcecmu uncyroma Hayuonanshoix uncmumymos 300pogusi.

Note. DCI — delayed cerebral ischemia; ND — neurological deficit; SAC — subarchnoid hemorrhage; NIHSS — National Institutes of Health Stroke Scale.



KJIMIIMPOBAHKE HECYILIeH aHeBPU3MY apTepuu (KpUTepuit 2,
p = 0,939), a Takke MO MPOIOITKUTETLHOCTA BPEMEHHOTO
KIMupoBaHus (Kkputepuii ManHa—Yurau, p = 0,091).

Co cTOopoHBI HEHMPOPU3UOTOTHIECKIX ITOKa3aTeIei
TaKKe HE BBISIBJICHO CTATUCTHYECKN 3HAUYMMBIX Pa3TNINiA
II0 MOIAJBHOCTH, CO CTOPOHBI KOTOPOI HAOIIOIAINCH
3UII (kputepuii 2, p = 0,511), nmepuony omnepaunuu,
3a BpeMsl KOTOPOTO OHU HaOMogatuch (KpUTepuii y2,
p =0,773), a TakKe 110 IUINTETBHOCTH CHIKEHUSI aMILIH -
Tyabl oTBeTa Ha 50 % u Gosee (kpurepuit MaHHa—YUTHY,
p=0,762 (tabam. 2).

IIpu anann3se gaHHbIX Y3J1C B 00enX TpyMITax BhISIB-
JICHO CTaTUCTUICCKHU 3HAUNMOE YBEJIMUCHIE TMCIIA TTaIi-
€HTOB C TIpU3HaKaMM aHTHOCTa3Ma B IOCJIeONepaIlOH-
HOM IIepHOJE, TIPH 3TOM B KOHTPOJIBLHOU TPYIIIE HCXOTHO
He OBLTO HY OJHOTO MAlMEeHTa ¢ TIpU3HaKaM1 aHTHOCTIa3-
Ma (B rpymire OLLM anrrocimasMm 1o orepay HadJIroman-
cay 37,5 %, nocie onepaunu — y 100 % manneHTOB,
B KOHTPOJIBHO# TPYIIIIE 0 OTepariviv aHTMOCTIa3M He Ha0JTio-
nancst (0 % nauueHToB), nocie onepauvu — y 63,2 % na-
mueHToB (Kputepuit MakHewmapa, p <0,01)). B obeux
TpyMIaxX BeISIBJICHO CTATUCTUICCKH 3HAYMMOE HapacTaHHe
IICCK B cpemHIX MO3TOBBIX apTepusix (B rpymire ¢ OLIA
o oneparuu — 100 (80—139) cM/c, TTociae omepamuy —
175 (139—-278) cm/c (kputepuit ManHa—Yurhu, p = 0,001),
B KOHTPOJIbHO rpytre g0 oneparmu — 100 (100—118) cm/c,
nociie oneparun — 150 (116—194) cMm/c (kputepuiit MaH-
Ha—YutHH, p = 0,0001)), a Taxke NJI (B rpyrme ¢ OLIN
1o orepauuu — 2,5 + 0,7, mocne onepauuu — 3,5 £ 1,1
(xpurepuii CtoiomenTa, p = 0,01), B KOHTPOJBHOM TpyIIIe
1o onepaimu 2,1 £ 0,3, nocne onepaunu — 2,9 = 1,1 (kpu-
tepuii CreionenTa, p = 0,0002)) 6e3 cTaTUCTUIECKH 3HA-
YUMBIX pa3TUInii Mexay rpymiaMu. B mocieonepannon-
HoM miepuope 3HadeHUsT [ICCK B cpemHMX MO3TOBBIX
aptepusx, a takxke WMJI 6pum Beime B rpymnme OLINU
10 CPaBHEHMIO C KOHTPOJIBHOM TPYIIIOi, OMHAKO 3Ta pa3-
HUIIa ObUTa CTATUCTUYECKY HE3HAUMMOM (KpuTepuii MaH-
Ha—YutHH, p = 0,092; kputepuit CreronenTa, p = 0,071
COOTBETCTBEHHO; p >0,05) (Tadm. 3).

OBCYXIEHHUE

B namem nccnenoBanum y 46,2 % manuenros ¢ OLIN
WHTPAOIIEPAllMOHHO 3apeTrUCTPUPOBAHBI TIPEXOISIINAE
3UII co croponsr TkMBII n/mmm CCBII B Bune cHmKe-
HUSI aMILTATYAbI OTBeTOB Ha 50 % u GoJjiee cpenHeil mpo-
IOJKATETbHOCTBIO 7 (5—10) MuH. OTOT (haKkT, paHee
He OCBEIIeHHBIN B JOCTYITHOM HaM JIMTEpaType, 3aCTaBUII
HacC BBIIBUHYTH TIPEIIIOJIOKEHNE O HEMAJIOBAXKHOM POJIN
JaHHoro sIBjIeHud B maroreHe3e OLIU. B HegaBHUX peTpo-
CIIEKTUBHBIX KJIIMHUYECKNX UCCIIETOBAHUSIX Ha MOJEIHN
KapOTUIHOM SHAAPTEPIKTOMUM ObUTO TToKa3aHo, uyTo 3UTI
o jaHHeiIM MOHM MoryT cBUIETEThCTBOBATh O CHIKE-
HUM LIepeOpOBACKYISIPHOTO pe3epBa — CITOCOOHOCTH MO3-
TOBOTO KPOBSTHOTO PYyCJia YBEJIMYMBATH KPOBOTOK B OTBET
Ha pa3anyHbie (U3NONIOTUUECKIE U (hapMaKOJIOTUUECKIe
pa3apaxXuTean, 4TO SBISETCS OAHUM U3 KIIOYEBBIX
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3BeHbeB naToreHe3a OLIM u pakTOpoM pricka pa3BUTHS
oTHaJieHHbIX MHCYAbTOB [13]. O6patumocts 3UIT 06-
YCJIOBJIEHA KaK BKIIFOUCHUEM (DU3MOIOTMICCKIX KOMITCH-
CaTOPHBIX MEXaHNU3MOB, TaK 1 IIPOBEICHNEM KOMITIEKCa
JIeYeOHBIX MEPOTIPUSITUI YK& BO BPEeMSI OTICpalIHH.

[lo maHHBIM JUTEPATYPHI, TTOJOXUTEIbHAS TIPOTHO-
cTuyeckas LeHHoCTb pa3Butusi HJl B 1-e cyTku mocie
onepauuu s npexopsieit morepu TkMBII cocraBuna
31 %, a npexopsiuas MojHast oTepsi KOPKOBOIO KOMIIO-
HeHTa N20 CCBII ¢ BepxHMX KOHEUYHOCTEN OKa3ajach
IMPOTHOCTUYECKHU AaXe Oojiee HeOIAronmpusITHOM (OTHO-
LLIeHWE IIAHCOB 7,55), 4eM KPUTUYECKOE CHIKEHUE aMITI-
TYIBI ¥ YBEIMYCHHUE JTATCHTHOCTH €T0 Ha MOMEHT OKOHYA-
HMSL onepaLyy (OTHOILIIeHUE 1aHCcoB 5,63) [14].

Tem He MeHee TajIeKO He BO BCeX CITyJasiX HAIMIKE TIpe-
xongux 3UTT no ganaeiM MOHM sBnisieTcst npeAMKTOpOM
passutust OLIU, paBHO Kak 1 oTcyTcTBHE TIpexonsimx SUTT
o nfanHeIM MOHM 6ortee 4eM B MOJIOBMHE CTydaeB He ra-
PaHTHPYET, YTO Y IallMeHTa He HapacTeT oTcpodeHHbI H/I.
MBI foryckaeM, 4to Haymmare npexoadimx 31T mo naHHbIM
MOHM B HEKOTOPHIX CITy9asiX MOKET OBITh MapKEPOM CHU-
KEHMS 1IepeOpOBACKY/ISIPHOTO Pe3epBa, UTO IMPU HATMIUH
JIPYTHUX TIATOTCHETIIECKIX (DAKTOPOB MOXKET IPUBECTH K OT-
cpoyeHHOMY HapactaHuio HJI B mocieornepaliiOHHOM Tie-
pHroze, OMHAKO YTBEPKIATh 3TO Ha JAHHOM 3Tarle MbI HE TO-
TOBBI BBUIY MAJIOTO KOJTMUECTBA HAOJIOMCHMIA.

VaursiBasg mynsrudakTopHyio npupoxy OLIU (cm.
PUCYHOK), 13 BCeli BRIOOPKM TTAIIMEHTOB C OTCPOYECHHBIM
HapactanreMm HJI MBI OTIeIbHO BBIIEIUIN TPYIIITY C Ha-
mmuneM npexonamux 3UIT mo nanueiMm MOHM. Tlpn
CpaBHEHMU 2 TPYMII HAalMeHTOB ¢ mpexomsmmumu 3T
no ganHeIM MOHM — ¢ OIIM u 6e3 Hapactanusg HJl —
OBLIO BBISIBIICHO CTATUCTUICCKY 3HAUYMMOE IIpeodiagaHme
B 1-1i rpyniie namueHTOB B cocTtosiHuM 111 ctenenu Tsike-
ctu 1o mKajie Hunt—Hess, Torma kak Bo 2-if Tpymiie mpe-
oOnamanu mauueHTsl B coctodHnu | n 11 crenieHel Tsoke-
ctu. [Ipm 3TOM He OBIJIO CTATUCTUYECKM 3HAYMMBIX
pasnuuurii B olieHKax 1o mKaje Fischer. CooTBeTcTBEeHHO,
MMAIIMEHTHI, CTETICHD TSKECTH COCTOSTHUS KOTOPBIX 0 OTIe-
paunu oueHuBaercsa B 3 6amta nmo mkaiae Hunt—Hess,
HYXIAI0TCS B 60JIee ITUTETbHOM HaOMIOIeHINY B YCIIOBH-
SIX OTIEJICHUS peaHNMAalINK JaXKe TIPU CTA0MIILHOM COCTO-
SIHUU B TIOCJIEONIEPALIMOHHOM IEPUOLE.

ITo manubM Y3/1C B 00eMx TpyITax MalMeHToB B ITOC-
JIeoTIepalliOHHOM Meproe Ha 3—4-¢ CyTKM CTaTUCTHYSCKH
s3HaumMo HapactaeT [TCCK u NJI 1o ypoBHS yMepeHHOTO
aHruocnasma mno knaccupukanuu A.P. IllaxHoBuua
(ITCCK — 120—200 cm/c). ITpu 3TOM B rpyIIIie TMAalMeHTOB
¢ OLIM B mrocyieorepallitOHHOM TIeprozie OTMeYaTiCh Oosiee
Bbicokue abcomotHble 3HaueHnst [ICCK (175 (139—-278) cm/c),
aTaxxke W (3,5 £ 1,1), yem nokazareau [IICCK (150 (116—
194) em/c) m I (2,9 = 1,1) B KOHTPOIBHOM IPYIIITE, OMTHAKO
STU Pa3INIMS HE SIBIITIOTCS CTATUCTUICCKM 3HAYNMBIMHU.
BrronHe BeposITHO, YTO OHM €111 He TOCTUTIIN CBOEH 3HAYM-
MOCTH BBUJY MaJIOro o0beMa BEIOOpKU. JIaHHBIN (haKT 1o~
3BOJISET TIPENIIOIOKUTD, YTO Y BCE KOTOPTHI MAIlUEHTOB
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Tabmuua 2. Xapakmepucmuka npexo0sauux 3HaUuMbIX U3MeHeHUll Helipogu3suonoeueckux nokasameneii 80 8pems Onepayuy 8 epynne ¢ Omcpo4eHHol

yepeGpanbHoll uwemuei U KOHMPOAbHOU epynne

Table 2. Characteristics of transient significant neurophysiological response changes during operation in the delayed cerebral ischemia group vs control group

ITapameTp

MopgansHocTts 3UIT, 1 (%):
Modality of TSR, n (%):
TxMBIT
TcMEP
CCBII
SSEP
TkMBII + CCBII
TcMEP + SSEP

Bpewmst yxyniieHust, MUH
Time of worsening, min

Tepuon yxymmenust, n (%):
Period of worsening, # (%):
BbIJICJICHUE aHEBPU3MbI
aneurysm mobilization
BPEMEHHOEC KIIMITMPOBAHUE
temporary clipping
I10CJIC ITOCTOAHHOTO KJIIMITUPOBAaHUA
after final clipping
HECKOJILKO 3TaIlOB
several periods

Ipymma ¢ OLIU (n =7)

2(28,6)
2(28,6)
3 (42,8)

7 (5—10)

2(28,6)

2(28,6)

3(42,8)
0

Kontpoabnas rpynma (6e3 Hapactanus HJI) (n = 19)

P
9 (47,4)
6(316) 0,511
4(21,6)

10 (7,5—12,0) 0,762
3(15,8)
5(26,3) 0.773
9 (47,4)
2(10,5)

Ilpumenanue. OL[U — omcpouennas yepedpanrvhas uwemus; HI[ — neeponrocuueckuii degpuyum; Tk MBIl — mpanckpanuanvhbie
MOMOPHbLE 8bI36AHHbIE NOMEHUUANbL, CCBII — COMAamMOoOCeHCOpPHble 6bl36AHHbIE NOMEHUUANbL.
Note. DCI — delayed cerebral ischemia; ND — neurological deficit; Te M EP — transcranial motor evoked potentials; SSEP — somatosensory evoked potentials.

Taomuua 3. [Toxazamenu yaompaszeyko60eo dyniekcrhoeo ckanuposanus (Y3IC) y nauuenmos ¢ npexoosauumu usMeHeHUsMu no OGHHbIM UHMPAONEPayU-
OHHO20 HelipoU3U0N02UHECK020 MOHUMOPUHRA 6 2PYNNe C ONMCDOYEHHOU UepeOPanbHoll uwemuel U 8 KOHMPOALHOU epynne

Table 3. Ultrasound duplex scanning (USDS) parameter value in patients with transient significant response changes, according to intraoperative

neurophysiological monitoring data, in the group with delayed cerebral ischemia and in the control group

ITapameTp

Hopwmanbsubie mokasarenu Y3AC, n (%):

USDS normal values 7 (%):
IO OIlEPALIK
before surgery
II0CJIC orn€paluuun
after surgery

Amnrrocmasm mo gaaaeiM Y3 C, n (%):

USDS signs of angiospasm, n (%):
IO OIlEPALIK
before surgery
II0CJIC on€palunuun
after surgery

Henb yxymnurenns mokazateneit Y3C
Day of USDS data worsening

WHunekc JIunneraapna:
Lindegaard index:
Tnepen orepauunen
before surgery
T10CJIC oII€palunun
after surgery

ITrkoBasl CUCTONMYECKAS CKOPOCTh KPOBOTOKA
10 CpeIHE MO3TOBOI apTepuu, cM/C:

Peak systolic blood flow velocity in middle cerebral artery, cm/s:

mnepen orepanunein
before surgery
I10CJIC onEpalnuunu
after surgery

Ipynna c OLIA
n=7)

4 (57,1)
0 (0)*

3(37,5)
7 (100)**

2(1,5-2,5)

2,5%0,7
35£1,1

100 (80—139)
175 (139—278)

Kontpoabnas rpynma (6e3 napactanus HJI)

(n=19) D
19 (100)
>0,05
7 (36,8)*
0(0)
>0,05
12 (63,2)**
3(2-4) >0,05
2,1£0,3 0,08
29+1,1 0,09

100 (100—118)
150 (116—194)

0,81
0,092
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Ipymna ¢ OIIN
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OkoHuanue maba. 3
End of table 3

KonTtposibHas rpynna (6e3 Hapactanus HJT)
(n=19) P

*Cmamucmu4ecKu 3Hayumoe CHUNCeHUe YUCAa NAYUEHIMO8 ¢ HOPMANbHBIMU CKOPOCMHbIMU nokasameaamu no daunvim Y3/C no kpu-
mepuro Max Hemapa (p <0,001); **cmamucmuyecku 3Hauumoe yeeauueHue yucia NayueHmos ¢ aHeuocnazmom no danuoim Y3/AC

no kpumepuro Maxk Hemapa (p <0,01).

*Statistically significant decrease in the number of patients with normal linear blood flow velocity by ultrasound, according to the Mc Nemar criterion (p <0.001);
**statistically significant increase in the number of patients with angiospasm by ultrasound, according to the Mc Nemar criterion (p <0.01).

¢ npexoagimmu 3UTT o nanasiv MOHM neiicTByIoT cxom-
HbIe MAaTOreHETUYECKMEe MEXaHU3MbI, B TOM YMCJIe UMEETCS
CHIXEHUE B TOM UV MHOM CTETIeHU 1IepeOpOBaCKYISIPHOTO
pe3epBa, KOTOPOe JTOCTUTaeT KIMHUYECKOM 3HAYMMOCTU
C TeYeHHEM BpeMeHU Y MallIeHTOB C OoJiee BBICOKUMM 3Ha-
yeHmsiMu [TCCK, puOmmkaronmmMmcs K YPOBHIO TSDKEJIOTO
aHrvocrasma. Ilatodmsmonoruio 3toro (peHoMeHa Heslb3sI TTOJ-
HOCTBIO OOBSICHATh Ha OCHOBAHUM PETPOCTIEKTUBHBIX JAHHBIX,
Heo0XOIMMO MpOoBecHNE NATBHENIIINX KIIMHIYECKMX 1 9KC~
TepUMEHTATBHBIX MHOTOLIEHTPOBBIX VICCIIEIOBAHMIA.

SAKJIIFOYEHHE
Ha nanHoM 3Tamne HeJib3s OMHO3HAYHO YTBEPXKIATh,
yro npexoasiue 3UIT no nanaeiM MOHM MoryT OBITH

onHUM M3 (pakTopoB pucka pa3sutus OLIU mmocie Kiumnm-
pPOBaHMS pa30PBaBIINXCS lLiepeOpaIbHBIX apTepHUaIbHBIX
aHeBpu3M. JIJIsl MOATBEPXKAECHUS 3TOU TUITOTE3bl HEOOX0-
JIVMO JajbHelIee n3ydeHre MHTPaoTepalliOHHBIX (Pak-
TopoB pucka passutus OLIW. OgHako manMeHTs ¢ TIpe-
xoasMu 1 iepmaHeHTHeIMU 3UTT o manueiv MOHM,
CTENEHb TIKECTH KOTOPBIX TPU MOCTYIUIEHUN OLIeHWBa-
eTcs B 3 1 6osee 6amnoB no mkajne Hunt—Hess, ctatuctu-
YyeCKM 3HAa4YMMO dYallle MoJaBepxXeHBbl pa3putuio OLIN
B CpaBHEHMU ¢ nauyeHTaMu B coctosiHuu [ u 1 crenenei
TskecTh. COOTBETCTBEHHO, TAKUM ITTallieHTaM TpeOyeTcs
Oosiee LIMTEbHOE HAOMIOAEHNWE B YCAOBUSIX OTACACHUS
peaHUMallMi U UHTEHCUBHOM Tepanuy BBUIY BBICOKOTO
pUcKa oTcpouyeHHoro Hapactanus HJI.
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BBeaeHue. Inunentuyeckue npuctynsl BO3HMKaTy 50—-90 % nauMeHTOB C NOMYLWAPHbIMKU OMYXONAMM INANLHOMO pALA
HWU3KOW CTeNeHU 310Ka4ecTBEHHOCTU Uy 20—60 % 6oNbHBIX C MUobnacTomamu. Hanuuue cTpyKTypHO 3nunencum — oauH
13 Befylux haKTopOB, BAMAIOWMX HA KAYeCTBO XXM3HW LaHHOW KOropThl NauueHToB. M3yyeHne dakTopos pucka opmu-
POBAHWA U NEPCUCTEHLMU CTPYKTYPHOI 3NUNENCUM NOCIE XUPYPrUYECKOi pe3eKLmMn MoXKeT cnocobcTBoBaTh Hanbonee
afleKBaTHOMY OKa3aHMIO MOMOLLY TaKUM BONbHBIM B OTHOLIEHMM CBOGO/I OT NPUCTYNOB U NPOJOIKUTENBHOCTU Ge3peuy-
AVBHOTO Nepuopa.

Llenb uccnepoBanmsa — nsyyeHune oco6eHHOCTER INUNENTUYECKUX NPUCTYNOB 1O XUPYPrUYECKOTO IEYEHNSA, B PaHHEM U OT-
[aNEeHHOM MOCNeonepaLyoHHbIX NepUoaax y 60NbHbIX C MUANbHEIMU ONYXONAMU GONBLIMX NOAYLWAPUIA FOIOBHOMO MO3ra.
Martepuanbl u meTofbl. bonbHbIM (1 = 184) ¢ ructonornyecku BepudULMPoOBaHHbLIMU IIMOMAMU ObINO BEINOAHEHO TO-
TanbHOe UK He TOTaNbHOe MUKPOXMPYPruyeckoe yaaneHue onyxonu. PagnkanbHoCTb pesekumn oueHnBanm Yyepes 1 mec
nocne onepauuu. HabnogeHue npoBofuNoCh B TeyeHue 5 ner.

Pe3ynbTatbl. Bce nauueHTsl 6binM pa3feneHsl Ha 4 rpynnbl: 1-to rpynny coctasunu 102 (55,42 %) nalueHTa, y KOTOpbIX
NpUCTYMbl perpeccupoBani nocie onepauyuu; 2-1 rpynna BKAOYana 2 NauueHToB C BNepBble BO3HUKIWWUMKU MPUCTYNaMM
nocne onepauun — B 1 (0,54 %) cny4yaes B paHHem U B 1 (0,54 %) — B No3HEM NocieonepauMoHHOM nepuoae; 3- rpyn-
na Bkatovana 23 (12,5 %) nalMeHTOB C NPUCTYNaMu Kak A0, TaK U nocne onepauuu; 4-a rpynna — 57 (31 %) naumeHTos
6e3 npuctynos. ToTanbHas pe3eKums LOCTOBEPHO Yalle UMeNa MecTo B rpynne ¢ KynupoBaHUeM npuctynos —y 79 (77,4 %)
naumeHToB. [JuHaMnUKa Te4eHUs NPUCTYNOB He 3aBMCeNa OT UX U3HAYaNbHOro XapakTepa u YactoTbl. Y 24 (70,6 %) nauu-
€HTOB C BHOBb BO3HMKLIMMUW NPUCTYNAMMU Pa3BUACA PELUMAUB ONyxonu, U3 Huxy 15 (62,5 %) 60bHbIX peuuaus npucTynos
BO3HWK paHblLe, YeM peuupmnB onyxonu no kputepuam RANO.

3aknioueHue. Hanbonee 4acto CTpyKTypHas INUNENCUS BCTPEYAETCA NPYU MUOMAX HU3KOW CTENEHM 310Ka4eCTBEHHOCTH.
ToTanbHas pe3eKLus N03BONSAET YBENUYUTb NPOLOMIKUTENLHOCTb XKU3HW U NOBLICUTL €€ KaYecTBO 61arofaps KOHTPOJO
Hag npuctynamu. 3beKTUBHOCTb afbIOBAHTHOMO IeYeHNA AaHHOM KOTOpTbl GONbHBIX HaNpsMytlo B3aUMOCBsA3aHa C pe-
3yNbTaTaMn 1e4YeHUA CTPYKTYPHOI anunencuu.

KnioueBble cioBa: muombl, CTPYKTYpHasa anunencus, Xxupypruyeckoe nevyeHne, TotajibHasa pesekuns
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Background. Epileptic seizures occur in 50-90 % of patients with low-grade glioma and in 20-60 % of patients with
glioblastoma. The presence of tumor-associated epilepsy is one of the leading criteria affecting the quality of life
of this cohort of patients. The study of risk factors for the formation and persistence of tumor-associated epilepsy after
surgical resection can contribute to the most adequate care for such patients in terms of freedom from seizures and the
duration of the relapse-free period.

Aim. To study the features of epileptic seizures before surgical treatment, in remote cases of the postoperative period
in patients with glioma.

Materials and methods. Patients (n = 184) with histologically verified gliomas underwent total or non-total microsur-
gical removal of the tumor. The radicality of resection was assessed 1 month after the operation. The observation was
carried out for 5 years.

Results. All patients were divided into 4 groups. The 1% group consisted of 102 (55.42 %) patients whose seizures
regressed after surgery; the 2" group included 2 patients with the first seizures after surgery — 1 (0.54 %) in the early
and 1 (0.54 %) in the late postoperative period; the 3" group — 23 (12.5 %) patients with seizures both before and
after surgery; the 4% group — 57 (31 %) patients without seizures. Total resection was performed significantly more
often in the group with regressed seizures - in 79 (77.4 %) patients. The dynamics of the course of seizures did not
depend on their initial nature and frequency. Twenty four (70,6 %) patients with new seizures had tumor recurrence,
of which 15 (62.5 %) patients had seizure recurrence earlier than tumor recurrence based on RANO criteria.
Conclusion. Tumor-associated epilepsy is most common in low-grade gliomas. Total resection allows to increase life
expectancy and improve its quality by controlling seizures. The effectiveness of adjuvant treatment of this cohort

of patients is directly related to the results of treatment of tumor-associated epilepsy.
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BBEJIEHUWE

DnIenTUYecKne MPUCTYITbl Bo3HUKaoT y 50—90 %
MMAIIEHTOB C TOIYIIAPHBIMU OIYXOJISIMH TJIMAJIBHOTO PsI-
Jla HU3KOM cTerneHu 3j0KadyecTBeHHOCTH u 'y 20—60 %
0O0JbHBIX ¢ THoOnacromamu [1]. Hanuune cTtpykTypHOI
SIUJICTICUY — OOWH U3 BeAyIIUX (aKTOPOB, BIUSIOIINX
Ha Ka4eCTBO XM3HU JaHHOI KOTOPTHI MAIIMEHTOB KakK JI0
XUPYPTrUIeCKOro BMEIIATEIbLCTBA, TAK M B ITOC/ICOTIePALIH -
OHHOM Tiepuoae. MexaHu3Mbl €€ BO3HMKHOBEHUST TIPU
MMEPBUYHBIX OITYXOJISIX TOJOBHOTO MO3Tra pa3iIddHBI,
HE 0 KOHIIA M3YYCHBI U 3aBUCAT OT TMCTOJIOTUIECKOTO
BapHMaHTa OITyXOJIM 1 €€ MUKPOOKpYXKeHus [2]. Drmrern-
THYECKIE TIPUCTYITB CIMTAIOT OJIarOIPUSITHBIM IIPOTHOCTH -
YeCKUM (paKTOpoM, CBSI3AHHBIM C 00JIee BRICOKOI OXKMIIa-
eMO TIPOAOJIKUTEILHOCTBIO XM3HU 3TUX OOJBHBIX [3].
OmHako OoJee YeM B MOJIOBUHE CTyJaeB OIyXOJIeacCOII-
HMPOBAHHASI CTPYKTYPHAsI SITAJICTICHS SIBIISIETCST (hapMaKope-
3UCTEHTHO 1 COMPsIKEHA ¢ KOTHUTUBHBIMUI HAPYIICHUSIMI
[4]. B Takux cydasix IIMTEIbHBIA TTPHUEM IIPOTUBOSITHIICTI-
Tdeckux mpenapatoB (ITDI1) gaxke B codeTaHNM ¢ XUPYpP-
TUIECKOM pe3eKIMell He BCerma ITO3BOJISIET O00SCIIeYNTh
KOHTPOJIb HAJI IIPUCTYIIaMI. DTH OOJIBHBIE CTPANAIOT OT 31T~
JISTICUY ¥ TTIOOOYHBIX 3(D(eKTOB aHTUKOHBY/ILCAHTOB, YaCTO
CHITKAOIINX 3((DEKTUBHOCTh XMMHOTEPATIEBTUIECKIX ITPE-
I1apaToB, B UTOTE ITOIyJasi He TOJIBKO CITeI(IecKre HEB-
POJIOTMYECKHE TTOBPEXICHNUS B BUIE UHTEIUIEKTyIbHO-MHE-
CTUYECKMX HapyIIeHWI, HO M OHKOJIOTMYECKHE TTPOOIeMBI
B BUJIC YTPATHI JIOKAJTLHOTO KOHTPOJISL.

CodeTaHHOE OHKOHEBPOJIOTUYECKOE ITOBPEKICHNIE
00YCJIOBJICHO B TOM YHCJIE TECHOM B3aMMOCBSI3bIO MEXKIY

MeXaHM3MaMH1 SIIJICIITOTeHe3a U OHKOTeHE3a TJIHOM.
Ha 3710 yKa3pIBatoT 00IIME MAaTOreHETUISCKIE MEXaHU3MBI,
TaKWe KaK M3MEHEHHasI Iepegada rryraMara, raMmMa-amMu-
HOMACJISTHOM KHACJIOTHI, HApyIICHHEe MEXaH3Ma CUTHAJIb-
Horo myti mTOR [5]. OmHUM 13 OCHOBHBIX T€HETUYECKIX
U3MEHEeHUI cuuTaeTcsi MyTtauusi reHa [DH, cBsizaHHast
CO CTIOCOOHOCTBIO MHAYIIMPOBATh METAOOTMIECKIE SITH-
JIENTOTCHHBIC U3MEHECHUS M IEHCTBUEM IPOILYKTa 3TOTO
reHa KakK ayTOKPMHHOTO (haKTopa poCTa OMyXOJIU ITyTeM
crumynsitiu NMDA-peLienTopoB 1 yBeJTMUeHUST TTOABIXK-
HOCTH KJIETOK OITyX0Ju [6].

Takum ob6pa3oM, usydeHme GakTopoB pucka GopmMu-
pPOBaHUS CTPYKTYPHOU SIMICTICUM B paHHEM ITOCJIEOTIC-
PAallMOHHOM IIEpHOIIe W MePCUCTCHIIMNA CUMIITOMATUKI
B TIpoliecce TMHAMUYIECKOTO HAOIIONESHUS ITOCIIe XUPYP-
TUIECKOU pe3eKIINN, 0e3yCIIOBHO, MOXKET CITOCOOCTBOBATh
HaumboJiee aieKBaTHOMY OKa3aHHIO ITOMOIIY TAKUM 00JTb-
HBIM B OTHOIIIEHUY CBOOOIBI OT MPUCTYIIOB U TTPOIOJIKI -
TEeJTBHOCTH Oe3peUANBHOTO IIEpHOIa.

Iean uccienoBanns — u3ydyeHMe OCOOEHHOCTEN M-
JIETITUYECKUX MPUCTYMOB 10 XMPYyPTUUYECKOTO J€YEHNs,
B paHHEM U OTIaJICHHOM ITOCJICONePAIIMOHHBIX IIEPUOIaX
y OOJIBHBIX C TNIMAIBHBIMA OITYXOJISIMU OOJIBIIIMX ITOJTYIIA-
pHii TOJIOBHOTO MO3Ta.

MATEPHAJIBI 1 METO/IbI

C ausaps 2016 . o gexadppb 2022 1. HAMU IIPOBEIEHO
MPOCITEKTUBHOE OTHOLICHTPOBOE KOHTPOIMPYEMOE UCCIIe-
moBanue. B ormenennu Helipoxupypruu Ne 5 HMUILI
M. B.A. Anma3zoBa Ob1u otobOpanbl 203 mammueHTa



C TIIMOMaMU Pa3IMYHOM CTETEHHU 3JI0KaYeCTBEHHOCTH,
M3 HUX HE yJajoch IpocieanTb katamHe3 y 19 (9,36 %)
OosbHBIX. TakuM oOpa3om, Mo HallUM HaOJaeHUEM
HaxomwmInch 184 mammenTa ¢ IIImoMaMy HU3KOM M BBICO-
KOM CTEIeHM 3JIOKAaYeCTBEHHOCTH B Bo3pacTe OT 18 mo
79 net (MenuaHa BospacTa 46 JieT, HukHui (Q,) 1 BepXHMii
(Q,) xBaptuu — 34 u 55,25 rona). Pacnipenenenue nauu-
€HTOB I10 I0Jy ObLIO clemyomum: 85 (46,2 %) KeHIIUH
u 99 (53,8 %) myxuuH. Bce Boleaiiue B UccienoBaHue
MaLMEeHThI IIPOOIIEPUPOBAHLI B Iiepuo ¢ ssuBapst 2016 .
o nexkabpp 2017 .

Bcem manmeHTaM OBLIO BBITTOJTHEHO MUKPOXUPYPIH-
Yyeckoe ynajieHne omyxoiu. [1pu olleHKe paguKaabHOCTH
pe3eKnnu Hanuboyiee 3HAYMMBIM (PaKTOpOM, Ha HaI
B3TJISIN, SBIISIETCSI HE NMPOILEHT ymaJdeHHON OITYyXOJH,
a 00BbeM OCTAaTOYHOM YacTH HOBOOOpa3oBaHMWSs, ITO-
CKOJIBKY IIPU OOJIbIIEM MCXOMTHOM Pa3INndni 00heMHBIX
ImapaMeTpOB U CXOXKEH CTEIIeHN Pe3eKIIUM, BEIpaKeHHOM
B IIPOIIEHTHOM OTHOIIICHUH, pa3Mepbl OCTATOUHOM Yac-
TH OITyXOJIXM MOTYT 3HAUUTEILHO pa3IndaThcs. B cBsI3M
C 3TUM MBI pa3ge/Id HaIllUX MallMeHTOB Ha T'PYIMITBI
C TOTAJIbHOW Y HE TOTAJILHOUW PE3EKIIMEN OTyXOJIH.

PamukanpHOCTh pe3eKIIUM OILIeHWBAIN depe3 1 mec
TTOCJIe OTIepalliy C UCITOIh30BaHEM MarHUTHO-PE30HaHC-
HOi1 TOMOTrpadu TOJIOBHOTO MO3Ta ¢ KOHTPACTHBIM YCH-
JICHVEM B CTaHIAPTHBIX pexkuMax. OIyXoJib CUUTAIINA TO-
TaIbHO yIAJICHHOM B CJIy4Yae OTCYTCTBUS KAaKUX-JTHUOO
YJ9aCTKOB KOHTPACTUPOBAHMSI, OO0 Ipyroil BapmaHT
paclieHUBaJIM KaK HEe TOTAJIbHOE yIaJIcHHeE.

TncTonornyeckuii auarHo3 ObLT Bepru(rLIMpOBaH Ha I10-
CTOSTHHBIX TTperapaTax Kak Py CTaHIZApPTHOM OKpalllrBa-
HHWH, TaK ¥ C MUCIOJIb30BAaHNEM MMMYHOTHCTOXUMITIECKIX
METOIOB McciiemoBanusI. Ha stame mpeaBapuTesbHOI 00pa-
OOTKM JTaHHBIX B CBSI3W C OOHOBJIEHHEM HOMEHKIIATYPBI JTaH-
HBIE TTAIIMEHTOB OBLIN TIPMBEIECHBI K SAMHON KlaccurKa-
LIMM OMYXOJIEN LIEHTpaJIbHOM HEpBHOI crcTeMbl BcemupHoi
opraauzanmu 3apaBooxpaHeHnss (WHO CNSS) 2021 &

DUUIENTHYSCKIEe IIPUCTYITH y TTAIIMEHTOB 10 1 TTOCIIe
oIrepaiy KJIacCu(pUIMpOBaIN IO peKOMeHIanusIM Mex-
IyHapomHoi mpoTuBoamtentuaeckoi mru (ILAE) 2017 &

HabGmroneHune 3a manmeHTaMM IIPOBOAMIN B TEUCHUE
5 net. ImMHaMUKY TSI TUIECKUX TIPUCTYIIOB OLIEHUBAIN
Ha ocHOBaHUM Kitaccudukanum ucxoaos J. Engel. Kiracc
IA o Engel pacuennBanm Kak perpecc CUMITTOMATHKM.
OcranbpHbIE KJIACCHI OTHOCHIIN K TIPOIOJDKEHHBIM IIPHUCTY-
maM. Kpome Toro, MbI OTIEIbHO aHAIM3UPOBAIM TPYIIITHI
marnueHToB ¢ KiaccoM 1A mo Engel, mpunmmaronyx 1311,
¥ TTAlIMEHTOB 0e3 MPUCTYIoB M He mosydatomumx [TOTI1.
OTHeceHue K JTI000MY KJTaccy, KpoMe Kitacca IA, aBisieTcs
IOBOJIBHO CYOBEKTUBHBIM, TTIO3TOMY ITPY aHAIN3€ MBI pa3-
eI OOJBbHBIX ¢ HEKYNMMPOBAHHBIMU IIPUCTYIIAMH
Ha TTaIlMeHTOB C YaCThIMU MpUCTyIIamMu (>1 pas3a B Hefe-
JII0) ¥ peIKUMH IIPUCTYIIAMMA.

ITpu HEOOXOAMMOCTH aIrbIOBAaHTHOE JICUCHNE Ha3HA-
Yyajr 00JIbHBIM Ha OCHOBAaHWM PeKOMEHIALMi Accolma-
uu Hetipoxupypros Poccunm 2020 .
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B Teuenue nepmomna HaGIOMEHUS 71T OLICHKW TUHA-
MMKH 3a00J1eBaHUsI MCITonb3oBam Kpurteprnd RANO (Res-
ponse assessment in neuro-oncology criteria). [Iporpeccu-
poBaHMEM CYMTaAIU yBeaudyeHue Ha >25 % CcyMMbl
MIePICHANKY/ISIPHBIX THAMETPOB BCEX M3MEPSICMBIX OYa-
TOB, YBEJIMYCHIEC HEKOHTPACTUPYEMBIX 09aroB B PeXnMe
T2/FLAIR wim nmosiBieHrIe HOBBIX 09aroB, IIPHEM TTaIlH-
€HTOM CTAOMJIBHBIX WUIM YBEJIMIMBAIOIINXCSI O3 KOPTH-
KOCTEepOHUAOB, a TaKxKe HapacTaHHWE HEBPOJOTHUECKOM
CHMITTOMATHKH.

Marepuansl UCCIeI0BaHUS TTOABEPITIN CTATUCTHUIC-
CKOIt 00pabOTKe C UCTIOJIb30BAaHUEM METOIOB ITapaMeTpH-
YeCKOTO M HellapaMeTPUIeCKOro aHajIm3a. Busyanmu3zammst
MTOJTYYEHHBIX PEe3yJBTaTOB OCYIIECTBIISIACH C TIOMOIIBIO
371eKTpoHHBIX Tabmni Microsoft Excel 2016. CraTtuctiye-
CKMWIi1 aHAJIN3 TIPOBOIMIN C TIOMOIIBIO IIPOrpaMMBI Statis-
tica 13.3 (StatSoft Inc.). KonnuecTBeHHBIE TTOKa3aTeIn
OIICHWBAJIM Ha IIPEAMET COOTBETCTBHSI HOPMaJTbHOMY pac-
MIpeAeJICHUIO, TSI 3TOTO MCITOIb30BaM Kputepuit Ko-
MoropoBa—CMHPHOBA, a TAKKe TTOKA3aTeId aCUMMETPUI
u 9Kciecca. COBOKYIMTHOCTH KOJTMYECTBEHHBIX ITOKa3aTe-
JIel, pacrpenesieHre KOTOPBIX OTIMYAIOCh OT HOpMaJib-
HOTO, OIMMCBIBAJIY IIPH TTOMOIIM 3HaUYeH Menranbl (Me),
HIDKHETO M BepXHero kBaptuiieit (Q ; Q,). [l cpaBHeHust
HE3aBHCUMBIX COBOKYITHOCTE B CITy9JasiXx OTCYTCTBHSI IIPH-
3HAKOB HOPMAaJIbHOTO pacIIpeeSIeHIsT TaHHBIX UCITOIh30-
Banu U-kpurtepuit Manna—Yutau. HomuHansHbIE TaH-
HbIC ONMCHIBAJIA C YKa3aHUEM aOCOJIOTHBIX 3HAYCHUI
M TIPOIICHTHBIX H0jieit. CpaBHeHNE HOMIUHAIBHBIX JAHHBIX
TPOBOAVJIN TIPU TToMOITN Kputepus y? [Tupcona.

PE3VJIBI'ATHBI

B uccnenoBanme Bonumm 184 marneHTa, He oIeprupo-
BaHHbIe paHee. M3 Hux y 57 (31 %) naimeHTOB IpUCTYIIOB
He 0bL10, y 127 (69,9 %) naLueHTOB B IIpoLiecce JIeYeHUsI
¥ HaOJTIOIeHNS BepU(UIINPOBAIN Pa3IMIHbIC BUIBI SITH -
JIEITUYECKUX TIPUCTYHOB. B 3aBUCMMOCTH OT Tepmoma
BepH(bUKALINH TOCICIHIUX MBI pa3Ie/IMIIN BCEX MAIlICHTOB
Ha 4 rpynibl: 1-10 rpynny coctaBuau 102 (55,42 %) na-
UEHTa, Y KOTOPBIX MPUCTYIIHI PErpecCUPOBaIN ITOCIIEe
oITepalivi; BO 2-10 TPYIITY BOIUTK 2 TALIMEHTA C BIIEPBHIC
BO3HUKIIIMMHU TIPUCTYIIAMH TIOCJIE OIIEPAaTUBHOTO JieUe-
Hust — B 1 (0,54 %) ciyyae B paHHEM MOC/I€ONEPALIIOHHOM
nepuoge u B 1 (0,54 %) — B no3nHeM; B 3-10 TPYIITY BO-
uwin 23 (12,5 %) nauueHTa ¢ MpUCTyHaMU Kak 10, Tak
U T1Iocjie onepanuu; B 4-10 rpymmy — 57 (31 %) naiueHTOB
0e3 mpucTynoB. PacmpeneseHne OOJBHBIX IO TPyIIIaM
npeacTaBjieHo B Tabul. 1.

MBI K1accupUIIMpOBaIN JaHHBIC aHATM3UPYEMOI KO-
TOPTHI OOJIBHBIX B 3aBUCUMOCTH OT TMCTOJIOTMICCKOM Xa-
PaKTEPUCTUKU OITyXOJIC B COOTBETCTBUU C OOHOBJICHHOM
kimaccudukarmeir WHO CNSS5 (2021): acrpoumroma IDH-
mutant grade 11 — 37 (20,1 %) cinydaes, actpouuroma IDH-
mutant grade 111 — 27 (14,7 %), IDH-mutant grade IV —
4 (2,2 %), onuromenaporauoMa IDH-mutant grade 11 —
27 (14,7 %), onurogeHaporauoma IDH-mutant grade 111 —
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15 (8,1 %), rnuno6aacroma IDH-wildtype grade IV —
74 (40,2 %) (Tabm. 2).

B rpymiie malmeHTOB ¢ OTCYTCTBUEM IIPUCTYIIOB IO
U TIOCTIe XUPYPTUUYECKOTO JIedeHNsT (1 = 57) JOCTOBEPHO
yale Bcrpevanach mmobnacroMa IDH-wildtype grade IV —
40 (70,2 %) cnydaes (p <0,05).

[Ipu o11eHKe CTeTIeHN Pe3eKIIMY B HAIIEM MCCIIeI0Ba-
HUU OTMEUEHA 3aBUCUMOCTh MEXIY paIUKaIbHOCTRIO ya-
JICHUS OTIYXOJIM Y HAJIMIMEM SIUICTITHICCKIX ITPUCTYTIOB

Ta6muua 1. Pacnpedenenue nayuenmos 6 3agucumocmu om HaAU4us

UAU OMCYmMcmaus SNUAeNMU4ecKUx NPUCHYnos 00 U nocae XUpypeuueckol
pesekyuu (n = 184)

Table 1. Distribution of patients depending on the presence or absence

of epileptic seizures before and after surgical resection (n = 184)

Hanuuue snnienTuyecKux NPUCTYNIOB

Yucno na-
- LUEHTOB,
I‘I:l};ﬂ ITocneonepanu- n (%)
Hoo“ﬁg;ﬁggﬂm’m OHHBIIi Ieproj,
1-a Ectb Her
I Yes None 102 (55’42)
Tosnbko B paHHEM
nepuojae
Only in the early 1(0,54)
period
2-s Her
2 None U B paHHeM,
U B MO3AHEM
neproaax 1(0,54)
Both in early
and late periods
3-q Ectb Ectb
B Yes Yes 23 (12,5)
4-5 Her Her
4t None None 573D

B MOCJIEOTIEPAIITMOHHOM TIEPUOE: TOTATbHASl Pe3eKIIUs
JIOCTOBEPHO Yallle MMeJia MECTO B IPYIIIIE C KYIIMPOBaHUEM
npuctymnoB —y 79 (77,4 %) naluueHToB, a B TPYILIE C pe-
LUIUBOM IpucTyroB —y 11 (47,8 %) nmaLueHTOB; pa3/iu-
Yus TIoKa3ateliel, OlleHEHHbIE C TIOMOIIBI0 KPUTEPUS )
IMupcona, ObUTH cTaTUCTUYECKU 3HAYMMEL (p = 0,023).

BriepBble BO3HMKILIME CYIOPOIH IOC/IE XUPYPIrUUeCKO-
ro je4yeHus y 2 MaUMEeHTOB ObLIM pacLieHEeHbl HaMU
KaK CUTYallMOHHO 00YCJIOBIEHHBIE ITPUCTYIIbI WIIK OCTPast
CUMIOTOMATUYECKAs SMUIEITUYECKAsT peakLnsl — KaK pe-
3yJIBTAT I1OCJIEONePALIMOHHBIX OCIOXHEHUI (0TeK, KPO-
BOMBJTASTHHE).

Jlo Xupypru4eckoro JiedeHusl CTPYKTypa IPUCTYIIOB
y GOJIBHBIX C KYITMPOBAHHOI CMMIITOMATUKOM ObLIa Cjie-
Ayloleit: (poKaabHble IPUCTYIIBI 0€3 HapyLIEHUS] CO3HA-
Hus1 oTMevanuch y 36 (35,3 %) nauueHTOB, (poKaIbHbBIE
MPUCTYIIBI C HapylIeHreM co3Hanus — y 12 (11,8 %), re-
HepaiuzoBaHHble — Y 5 (4,9 %) W reHepaJM30BaHHBIC
¢ dhokanbHbIM HavyaaoM — Yy 49 (48 %). B rpyniie naiueH-
TOB C IIPOJOJIKAIOLIMMUCS ITOCIe OePALIMU IPUCTYIIaMuU
pacmpeesieHe 10 BUAY MPUCTYIIOB 10 OIepauuu ObLIO
CJAEAYIOLIMM: MMapluajibHble IPUCTYIIbI 0e3 HapyIeHUs
cosHanus —y 9 (39,1 %) nauueHTOB, NapLMalbHbIE IPU-
CTYIIBI C HapyleHueM co3Hanust — y 4 (17,4 %), redepa-
nu3oBaHHble — Y 1 (4,4 %), reHepain30BaHHbIE C (HOKATIb-
HbIM HavasioM — Yy 9 (39,1 %). JluHaMuka TedeHUs
SMWIENTUYECKUX IIPUCTYIIOB HUKAK He 3aBUCeJia OT MX 13-
Ha4yaJbHOTO XapakTepa U YacTOThI.

[lo nokanu3auuu OMyXoJieil B IpyIIie C PErpeccoM
MPUCTYIIOB paclipejesieHue ObLIO CIEAYIOLINUM: JIOOHAsI
npoist — 22 (21,6 %) cayuyasi, 2 u 6onee gonu — 39 (38,2 %),
BucouHas nomst — 23 (22,6 %), remenHast nonst — 9 (8,8 %),
ocTpoBoK — 9 (8,8 %); B rpyIiie ¢ peLUAMBOM SMIEIICUN:
J106Hast goist — 5 (22 %) ciydaes, 2 u 6onee goau — 6 (26 %),
BHUco4YHas nosst — 6 (26 %), remenHas monsa — 3 (13 %),
ocTpoBOK — 3 (13 %). MBI He BBISIBIJIM B3aUMOCBSI3U MEXKITY

Tabmina 2. [ucmonoeuueckas xapaKkmepucmuka eauom y uccaedyemoii Koeopmaui 60AbHbIX

Table 2. Histological characteristics of glioma in the study cohort of patients

Actponuroma IDH-mutant, n

Oumuroaenaporimoma IDH-mutant, n

Imo6aacroma IDH-wildtype, n

Ipynna
NaNieHToB
Grade I GradeIIl Grade IV Grade I1 Grade 111 Grade IV
1-g (n =102) 24 16 2 19 9 32
1t (n =102)
2-9 (n=2) 1 0 0 1 0 0
24 (n=2)
3-a(n=23) 8 3 1 5 4 2
34 (n = 23)
4-g (n=157) 4 8 1 2 2 40
4t (n = 57)
Bceeo 37 27 4 27 15 74
Total



HaJIM4KeM/OTCYTCTBUEM IMIPUCTYIIOB MOC/IE OIEPaTUBHOIO
BMeIlIaTeIbCTBA U JIoKaIu3alueii omyxoau (p = 0,937).

B3armocBsI31 MeX Iy HATMYMEM U BADUAHTOM MPOTU-
BOCYJIOPOXHOI Tepanuu A0 Olepaluy ¥ 4aCTOTOM pa3-
BUTHS TIOCJIEONEPALIMOHHBIX SIUIECITUYECKUX TIPUCTY-
OB B MCCJIEAyEMbIX IPYIIIaX HAMU BBISIBJICHO He ObLIO.
B 1-i1 rpynne 4MciIo MalueHTOB, IPUHUMAIOIINX aHTH-
KOHBYJIbCAHTBI, cocTaBuiio 76 (74,5 %), B 3-i1 rpynine —
18 (78,3 %). Cpenu 6obHBIX O3 TOBTOPHBIX IPUCTYIIOB
B KauecTBe MOHOTEpAaNuy IPUHUMAJIK JIeBeTUPaALIeTaM
7 (9,2 %) nalueHToB, BaIbIIpoeByIo Kuciaoty — 22 (29 %),
kapbamaszenuH — 20 (26,3 %), apyrue npemnapaTbl (MO-
Horepanusi) — 9 (11,8 %); 2 npemapata MpUHUMAIU
10 (13,2 %) nauueHTOB; Tepamnus BKIo4aia >2 mpenapa-
ToB Y 8 (10,5 %) naunentoB. Cpeau GOJbHBIX C PELIUIM-
BaMM IIPUCTYIOB B Ka4eCTBE MOHOTEPANMU MIPUHUMAIN
neBetupaueTam 2 (11,1 %) nauueHTa, BalbIIPOEBYIO KIC-
oty — 4 (22,2 %), kapbamazernuH — 5 (27,8 %); 2 npena-
pata u 6oJjee nmoaydanu 4 (22,2 %) nauueHTa, y KOTOPbIX
ObL1a yCTAaHOBJIEHA UCTUHHAsI (DAPMAaKOPE3UCTEHTHOCTb.

[locie xupypru4eckoro BMellIaTeIbCTBa B IPYIIIie
¢ KynupoBaHueM npuctynoB IA xmacca mo Engel mpo-
pokuan npuHumath [1DI1 55 (53,9 %) nauueHTOB.
Y 7 (12,7 %) nmanueHTOB, IIPOIOJIKAIOIIMX IPUHUMATh
[19I1, oTMeuaach IOrpelHOCTh B IPUEMe aHTUKOHBYJIb-
CaHTOB, IPU 3TOM JaHHBIX, YKA3bIBAIOLIMX HA PELUIUB,
nojydeHo He 0but0. Bee 23 (100 %) nauueHTa ¢ peuuau-
BaMU IIPUCTYIIOB IOJIy4Yajiy IIOC/Ie ONepaluy aHTUKOH-
BYJIbCAHTHI.

B otmanenHoM mnepuone (mojiroma U 0oJiee Mmocie
Xupypruudeckoro jeuenust) y 34 (33,3 %) uz 102 nauueH-
TOB IIOCJI€ KYNHUPOBAHMSI MPUCTYIbI BOSHUKJIU BHOBbD.
¥ 24 (70,6 %) naLueHTOB C BHOBb BO3HUKILUMU IIPUCTY-
MaMy MO JaHHBIM MOCIEIYyIolIeil HepOBU3yalIu3aluu
O0OHapyXeH PEeLUANB OIyX0Iu, U3 Hux y 15 (62,5 %) 60ib-
HbIX PELUAUB IIPUCTYIIOB BO3HUK PaHbIIE, YeM PELIUIUB
omnyxoyu coriacHo kputepussM RANO 1o gaHHBIM Mar-
HUTHO-PE30HAHCHOI ToMorpabuu.

B rpymne ¢ HeKYyNMMPOBAaHHBIMU SMWIEHTUYECKUMU
MPUCTYIIAMU MOCJIE OMepaLUK YUCJI0 OONIBHBIX C YACTBIMU
npuctynamu coctasuio 14 (60,9 %), ¢ peAKUMU IPUCTY-
mamu — 9 (39,1 %).

JleTanbHBIX UCXOIOB B pAHHEM MOC/IEONEPALIMOHHOM
Iepuo/e B Hallleil cepur HaOIIOAeHUI He ObLIO.

3a BpeMsi KaTaMHe3a MPOJOKEHHbBI POCT OIYyXOJIU
BbIsIBIICH y 136 (73,9 %) nmamenTos, 129 (70,1 %) nanu-
€HTOB ObUIM IIOBTOPHO OIIEPUPOBAHLI.

[IsaTrneTHSsS BBKMBAeMOCTh B 1—4 i1 rpyrmmax cocra-
Buna48 % (n=42),50 % (n=1),30,4 % (n=7)u 15,8 %
(n=9) coOTBETCTBEHHO.

OBCY>XJIEHUE

B HamreM vcciaenoBaHUM SMUIENTTUYECKNAE TTPUCTYIIBI
[0 omepauuu Habaoganuch y 125 (67,9 %) nauueHTOB
M 3a4acTylo ObUIM OCHOBHBIM, a MHOIAA €IUHCTBEHHBIM
MPOSIBJIEHUEM 3a00JIEBAHUS, YTO COOTBETCTBYET TaHHBIM
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JaTepaTyphl [7]. 3aBemoMo Jalie CTpyKTypHast SITMICTICHS
bopmupyeTcst y GONBHBIX ¢ TIMOMAaMU HU3KOM CTEIICHU
310KaYecTBeHHOCTH [4]. [1o maHHBIM JTUTEpaTyphl, MyTa-
nust B reHax IDH 1/2 siBnisieTcs 3HAYMMBIM (PaKTOPOM BIIH -
JISTITOT€HHOCTH OITYXOJIM HE3aBUCHMO OT CTETICHHU €€ 3JI0-
KadecTBeHHOCTH [§8, 9]. BeposiTHO, B CBSI3M C 3TUM
y OoJIpIIIeit 9acT! OOJBHBIX C MPUCTYIIAMU IO OIIepaIuU
BEPUGULIMPOBATIUCH ACTPOLIMTOMbBI U OJIUTOIEHAPOTINO-
Mbl IDH-mutant (n =91, 72,8 %).

BonpHEIE ¢ TTOGIacCTOMAMHU peXe CTPAmaroT OT JITH -
JIEITUIECKUX TIPUCTYIIOB, IOCICTHNE HOCSIT CUTYalIMOH-
HBII XapaKTep W CBSI3aHBI C IOBBIIIICHNEM BHYTPHUIEPETI-
HOTO IaBJICHUSI, KPOBOU3JIUSIHUEM B OITYXOJIb M OTEKOM
[10, 11]. CTpyKTypHast SnUJIENICUS Y TTAIIUEHTOB C TJIHO-
6acToMoii (hopMHUpyeTCs KpaifHe penko. B maHHOM ciydae
BO3HMKHOBEHUE IIPUCTYIIOB IIPUHSITO CBSI3BIBATH C HEKOH-
TpacTupyeMoii yacTtbio rmobsnactoM uiu FLAIR-30HOi.
C. Bouckaert ¥ coaBT. U3yJajau pa3BUTHE SITUJICTICUU
Ha KpbICax MyTeM TPAHCIUIAHTALMU OITyXOJIEBBIX KJIETOK
IJTMO0JIACTOMBI B 3HTEPOPUHAIBHYIO KOPY M HE OOHapy-
KWW KOPPEJSIIUYA MEXIYy KOJIMYECTBOM IIPHITAIKOB
B ICHb M BpEMEHEM ITOCJIe TPAHCIUIAHTAIIMH, YTO MOXKET
CBUIETEJICTBOBATh O TOM, UTO Macc-3(G@eKT MPH TJINO-
OracToMax SIBJIIETCS He eMMHCTBEHHOM IMPWYMHON TIpH-
crynos [12]. Kpome Toro, B ucciaenoBanuu C. Huang 1 co-
aBT. He OBUIO OOHAPYXKEHO CBSI3UW MEXIY HaaMdueM
MIpeAoNePAIMOHHBIX STUICTITUYECKIX IIPUCTYIIOB U HE-
POBU3YATN3aIIMOHHBIMHA XapaKTepUCTUKAMM, TaKUMU
KakK pa3Mep OIyXOJIH, OTeK, KaIbII(UKAIsI, KPOBOM3-
JIMSIHUE WA KUCTO3Hble M3MeHeHus [1]. YuurteiBas To,
YTO Y HEKOTOPBIX HAIIMX NALIMEHTOB C TJIMO0IaCTOMAMU
MIPUCTYIIBI OBLTH (POKATBHBIMY MJIN TeHEPaTN30BaHHBIMU
¢ (boKampHBIM HA4YaJIOM, BEPOSTHO, THMCTOJOTUUCCKIE
1 MOJICKYJISIPHBIE XapaKTePUCTUKH SIBJITIOTCSI OCHOBHBIMU
(hakTOpaMm AMIIIETITOTeHE3a IIPH TIIMOMaX He TOJIBKO HU3-
KO CTEIeH! 37I0Ka4eCTBEHHOCTH, HO B HEKOTOPBIX CIIy-
yasx v mpu rmmodjacromax. HaM He ymanock HaiiTH maH-
HBIX JIUTEPATyPhl 110 TTOBOAY HEKOHTPACTUPYEMOM 30HBI
IMo061acTOMbI U Hanuuus B Helt /D H-myTtanuu. Bo3aMmox-
HO, 3TO MOXET IIPEACTaBIISATh MHTEPEC I JaTbHEHIIIETO
HCCIIeIOBAaHMS JAaHHOTO BOIIpOca.

B 81,6 % cny4aeB snujaenTU4eCKKe IMPUCTYIIbL yaa-
JIOCh KYITMPOBATh C TIOMOIIBIO XUPYPTUUECKOTO JICUCHUSI.
Takmm 00pa3oM, MaKCMMaJIbHO pagvKaIbHAasT OIepaliyst
SIBJISTACH ONTUMAJIBHOM TP JICICHUM TAaHHBIX OOJIBHBIX.
B 18,4 % HabnioaeHWi XUpypruyecKast pe3eKiust He Mo3-
BOJIMJIA JOCTUYh KOHTPOJIS Hall SMIICITUICCKUMHI TIPH-
CTYITAMMU.

IMoceonepalimoHHast TIEPCUCTEHIINS TIPUCTYITOB C Yac-
TBIM WX TTOBTOPEHNEM MOXKET OBITh CJICICTBUEM HETIOJTHOM
pe3eKunu ormyxoiu. B Haeit paboTe Takux 00JbHBIX ObI-
70 12, yto coctaBuio 10 % ot uncia Bcex MalMeHTOB
C MepPUOIEPALIMOHHBIMU IPUCTYIIaMU U 52,2 % — OT uncia
OOJIbHBIX 3-1 TPYIIBI, MpUYeM y 4 M3 HUX ObUTa IHar-
HOCTHpOBaHa (papMaKOpPE3UCTCHTHAS SIWICIICUS. DTO
el pa3 MOATBEPXKIAET B3aUMOCBSI3b HEMOJIHOTO yAaJIeHUSI
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OITYXOJIM M TSDKECTH TEYCHUS CTPYKTYPHOM SITMIICTICHU.
PamnkanpHas pe3eKins 3aBeaoMO Jalle IPUBOINT K Ky-
IMMPOBAHUIO MIPUCTYIIOB M YIYYIIICHUIO Ka4eCTBa KM3HMU,
TTOBBIIIIAST COLMAIBHYIO amanTalliio U CHIDKas (hapMako-
JIOTUIECKYIO Harpy3Ky U OpeMst 60JIe3HM.

AHaM3Mpys BIIEpBbIe BOZHUKIIINE B ITOCICOTIEpAII-
OHHOM MIEPUOIE TIPUCTYITBI Y TTAITUEHTOB 2-1 TPYITIIBI, MBI
paceHMBaIN UX KaK CUTYyallMOHHO OOYCIIOBJICHHEIE [3].
OHU SIBWINCH CICACTBHEM HEOJAarompUsITHBIX COOBITHI
B IIepUOTIEPALIMIOHHOM TICPUO/IE: IIPOSBICHNE BEHO3HOTO
WHCYJIbTa, KPOBOM3JIMSHHE B JIOXKE OITYXOJIH, e mepudo-
KaJbHYIO 30HY WM OTEK OCTaTOYHOM 9acTH HOBOOOPa30-
BaHUSI Ha (pOHE TEMOPPArMIeCKOro ITPOIMUTHIBAHUS
(110 THITY «paHEHO» TIIMOMBI).

B umccnemyemoit Koropte 9mcio OOJBHBIX ¢ KJIACCOM
IA mo Engel, mponomkaromux npuaumath [1OI1, cocra-
Bu10 55 (53,9 %). BaxkHO MOHMMATh, YTO B CBSI3M C JOTTOJ-
HUTEIBHOU (papMaKOIOTUMISCKON Harpy3Koi, HeOOXOmMM-
MOCTBIO KOPPEKIINY XUMHUOTEPAIIEBTUICCKOTO JICUCHUS,
WHTOKCHUKAIIUEH M ITOMOJTHUTEIbHBIMU (DMTHAHCOBBIMU
3aTpaTaMu JIeYCHNE TaKUX OOJTBHBIX CTAHOBUTCSI 00peMe-
HUTeIbHBIM. Tak, mobouyHble 3¢ dekThl [1DT1, Mo taHHbIM
JnuTeparypsbl, otMedaores y 20—40 % nauueHTOoB ¢ IJI1o-
MaM#. Bbicokast pacmpocTpaHEHHOCTb IMOOOYHBIX (-
dextoB [1DI1 MoxeT OBITH BhI3BaHA B3aMMOAECHUCTBUEM
C KOPTUKOCTEPOUIAMHU ¥ XMMHUOTEPATIEBTUICCKUMH TIpe-
mapatamu. M xoTs Jaiie mo6ouHbIie 3P (PeKThI OTMEUAIOT-
cg nipu npueMe pepMeHTUHAyUMpytomux 13T, npema-
paTel, METaOOIM3UPYIOIINECS IPYTUMHU ITYTSIMM, TaKXKe
MOTYT UX BBI3BIBATH [ 14].

B niporiecce auHaMuyeckoro HadmoaeHus y 24 (70,6 %)
MMAIMEHTOB Pa3BWJICS PELUAUB OITyXxoiu. MHTepecHO,
yto y 15 (62,5 %) 13 HUX KIMHUYECKHUE MPOSIBICHUSI
CTPYKTYPHOM SITJICTICY OTIEPEeXKaln TPU3HAKH PEIIUIN-
Ba 10 JAaHHBIM HEHPOBU3yaTU3alMU. DTOT (haKT eIlle pas
YKa3bIBaeT Ha Beayllee 3HaUCHNEe N3MEHEHUI MeIaTop-
HOTO CTaTyca 1 MUKPOOKPYKECHUS OITyXOJIH.

Jpyrum acrnekTom, TpeOyIolUM OOCYKIEeHUSI, SIBIsSI-
eTCs JIOKATU3AIINS OITyXOJI M €€ B3aMMOCBSI3b CO CTPYK-
TYpHOU SIHWJICIICUEell KaK M0, TaK W TOCJe OIepallnu.

Kak 0bU10 OTMEUEeHO BHIIIIE, MBI HE BBISIBIIIN KOPPEIISIINT
MEXIy pacIioJoXeHNeM HOBOOOPa30BaHUS M YaCTOTOMU
MpUCTYOB. JIaHHBIE IMTEPATYPHI ITO 3TOMY BOIIPOCY TIPO-
tuBopeunBbl. Hanmpumep, B pabotre D.J. Englot u coaBT.
110 M3YYEHUIO YaCTOTHI TTOCICONEPAIIMOHHBIX IIPUCTYIIOB
y TTALIMEHTOB C TJIMOMAaMM HU3KO CTETICHM 3JTOKAYSCTBEH -
HOCTH, KaK M B HallleM HMCCIIEIOBAaHNU, HE TIOJIy4eHO 0~
CTOBEPHBIX JTAaHHBIX O CBSI3UW TAHHOTO (DeHOMEHa C JIOKAJIH-
3aumeit HeorutasMbl [15]. B To ke Bpems K.L. Chaichana
¥ COaBT. OTMEUAIOT B3aMMOCBSI3b TTOPaXXeHUST TEMEHHOMU
TIOJIV C MEHBIITM KOHTPOJIEM TIPHCTYIIOB TTOCIIE Pe3eKIINU
orryxoun [16].

Bce BEIIEN3I0XXEHHOE MMO3BOJSET CHEIaTh BBIBOI
0 IIeJIECO00PA3HOCTH MAKCUMAIbHOM XUPYPIrUIecKOi pe-
3eKIIMHU TTOIYIIAPHBIX OIMYXOJIEH TITMAIBHOTO Psida HU3KOM
CTEIIeHN 3JI0KaYeCTBEHHOCTH KaK Hambosee 3 GheKTUB-
HOTO cTI0C00a KOHTPOJISI IIPOSIBJICHUIA CTPYKTYPHOI 3ITH -
JICTICUH.

B oTHomeHMM HEOOIBILION YacTu TIKM00JacTOM, CO-
MIPOBOXIAIOIINXCS CYTIOPOKHBIMU TIPUCTYIIAMU, MCCIIC-
IOBaHME TEPUTYMOPO3HOM 30HBI MOXET IPEIACTABISTh
MHTEepEC KaK ¢ MPaKTUIeCKOM TOUKM 3PEHHUS, TaK U C T10-
3UMUN U3yIeHNST 0COOCHHOCTEN NX OHKOTeHE3a.

SAK/TIOYEHME

Hawubonee yacTo CTpyKTypHas SMUIEIICUST BCTpEUYaeT-
Csl MpU TJIMOMaxX HU3KOW CTENEHU 3J10KaYeCTBEHHOCTH.
ToTtanbHas pe3eKUMsl MO3BOJSET MOJAYUYUTh XOPOILIUM
(YHKIMOHAIBHBIA Pe3YIIBTAT, He TOJTBKO YBEIMUUBAS IIPO-
JIOJKUTENIbHOCTD XKU3HU, HO U MOBBIIIAs €€ KAYeCTBO OJ1a-
romapsi KOHTPOJIIO HaJ MPUCTYIIaMU.

D} PeKTUBHOCTD aXbIOBAHTHOTO JICUCHUSI TaHHOMU
KOTOPTHI 00JIbHBIX HAMPSIMYIO B3aMMOCBsI3aHA C PE3YJib-
TaTaMU JIeUEHUS CTPYKTYpHO# anuiencuu. st Helpo-
OHKOJIOTUYECKUX MALMEHTOB 0€3 MPUCTYIOB, NPOAOJI-
XKAOUIAX MPUHUMATh aHTUKOHBYJIbCAHTBI, IPOBEACHUE
XUMHUOTEPAITIH CBSI3aHO C OOJIBIINMHI PUCKAMHU, a 6O0JIb-
HBbIE C PEUUAUBUPYIOIIUMHU YACTBIMU TIPUCTYIAMU OT-
paHUYEHbl B BO3BMOXHOCTU MOJYYEHUS BCETO CIEKTpa
COBPEMEHHOM JTy4YeBOU TEpanum.
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METOIbI XUPYPITUUYECKOT'O JIEUEHUS

U ITPOOUIAKTUKU PA3BUTUA U3OJIMPOBAHHOI'O
BHCOYHOTI'O POTA ITOCJIE YOAJIEHUS OITYXOJIEU
TPEYTOJIbHUKA BOKOBOT'O JKEJIYIOYKA

C.A. Mapsimmes, P.D. Mmkuaun, H.C. Ipaves, B.1O. XKykos, /I. . [Tunxenaypu

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

KoHTaKThI:

Hukuta Cepreesuy paues b92gnsnsg@gmail.com

Llenb uccnepoBaHua — aHanu3 3hHEKTUBHOCTY leYeHMA U NPOPUNAKTUKM Pa3BUTUA U30MPOBAHHOIO BUCOYHOTO pora
(MBP) c ucnonb3oBaHueM pasHbIX METOAMK.

Marepuans! u meTopbl. B uccnegosanue Gbinu BKNoYeHbl 14 NaLumUeHTOB, KOTOPLIM NPOBEAEHO JIeYeHWe M6O XMpYpru-
Yeckan npocdunakTuka passutus VIBP 60KOBOro xenynouka nocne XMpypruyeckoro yaaneHus onyxosei B NpoeKLuu
TpeyronbHUKa 6OKOBOTO Xenynouka. B 3 cnydyasx npumeHeHa MUKPOXWUpPYpruyeckas BEHTPUKYNIOLUCTEPHOCTOMMUS,
B 3 clyyasx — WyHTMpyolwme onepauun no neveHuio NBP, B 8 cnyuasx — cteHTupoBanue VBP.

Pesynbrarbl. [lpoaHanu3npoBaHbl CTENeHb pe3ekLum onyxonu, 3deKTUBHOCTb CTEHTUPOBAHMUA N0 HANNYMIO/OTCYTCTBUIO
rugpouedanuu 1 afeKBaTHOCTb BbIBpaHHOMO MeTOAA leueHus u npotdunaktuku UBP. Bo Bcex 3 cnyyasx c BLINONHEHUEM
BEHTPUKYOLUCTEPHOCTOMMUM yaANEHNE ONyXoNu 6bl10 pafuKanbHbIM, CTOMA OKa3anack coctonTensHoi, UBP pacnpasun-
cs, rugpouedanum He 6bino. M3 3 naLuMeHTOB, KOTOPbIM BbIN MMNNAHTUPOBAH LWYHT, paguKanbHOe yaaneHue onyxonu
BbINOJIHEHO B 1 cyyae, B 2 — cy6TOTaNbHOE; AUCHYHKLMA WYHTA 3a CYET NPOrpeccuu onyxonu Habnoganach B oThaneH-
HoM nepuoge y 1 nayueHTa. B cnyyasx umnnaHTaLum BEHTPUKYNAPHOTO CTEHTA ANA NeYeHns/npodunakTukm passutus
WNBP y 7 13 8 nauueHToB yaaneHue onyxonu 6110 ToTanbHbIM, y 1 naumeHTa — cy6ToTanbHbIM. CTEHTUPOBAHUE, BLINOA-
HEHHOoe B NnocneonepauyoHHOM Nepuofe ANA nevyeHus copmupoBaslueiics ruapoledaniu, UMeno NONOXUTENbHbIN
KnuHWYeckuii ekt B 100 % cnydaes (perpeccupoBany 06LWeMo3roBas CUMNTOMATUKA, 3aCTOi Ha Ma3HOM fiHe, peye-
Bble paccTpoicTBa). Mpu BbINONHEHWUN CTEHTUPOBAHMUA B Ka4ecTBe NpothunakTUKU pa3BuTus rufpoLedaniu Takxe otme-
Yancs NoNoXMTENbHbIN 3dEKT (He HabNoAANOCh YBENUYEHUA PAa3MEPOB KeNYLOYKOBOI CUCTEMBI, He NOTPpe6oBanoCh
NpoBefeHUs WYHTUPYIOLWMX ONepaLmuil B nocnieonepayoHHOM nepuoge).

B aHanusupyemoii rpynne nauueHtos (n = 14) He 66110 3aUKCUPOBAHO BO3HUKHOBEHUSA HEBPONOTUYeCKOro feduunta
de novo, cnyyaes UHAEKLWUOHHbIX OCNOXHEHWI U Pa3BUTUSA IMKBOPEU; HE HAabNoAaNnoch SUCHYHKLMUM CTEHTA.
3akntoyeHue. ViHTpaonepaumoHHas OfHOMOMEHTHaAs BEHTPUKYNOLMCTEPHOCTOMUA ABNAETCA HAAGKHON (PU3MON0rMYeCcKoN
npodunaktukoi pa3sutus NBP. CreHTupoBaHMe Kenyao4KOBO! CUCTEMBI — OCTYMHbIA 1 3D DEKTUBHBIA MUKPOXMPYPrit-
yeckun metopn npodunaktuku passutua MBP. OgHoOMOMEHTHOE CTeHTMpOBaHME NOC/ie yaaneHWs onyxonu no3ponser
u36erarb pasBuTUA JaHHOMO OCJOXHEHWUA B OTAANEHHOM NMEpUOJe U HE COMPSAKEHO C XUPYPrUYECKUMU CNOXKHOCTAMM
OTAANEHHOrO CTEHTUPOBAHMA. [IpUMEHeHNe CTEHTUPYIOLLMX ONepaLnii UMeeT CBOU NPeuMyLLecTBa N HeA0CTaTKK, YTO fie-
NaeT AaHHbIA METOL, NpUeMNeMbiM, HO He YyHMBEpCaNbHbIM. MIMNNaHTaumus WyHTUPYIOLLeid CUCTeMbl B OTAANIEHHOM Nepuoae
ABNAETCA METOAOM BbiGOpa npu neveHuu VBP.

KnioueBbie cnoBa: M3011poBaHHbI BUCOUYHBIA POT, OMYX0AM TPeyroNbHUKA BOKOBOrO XKey[oUKa, BEHTPUKYNOLUCTEPHO-
CTOMMS, WYHTUPYIOLLME ONEPALIMM, CTEHTUPOBAHME U30AUPOBAHHOIO BUCOYHOTO pora
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Aim. To analyze the effectiveness of treatment and prevention of entrapped temporal horn (ETH) using various tech-
niques.

Materials and methods. The study included 14 patients who underwent treatment or surgical prevention of ETH of the
lateral ventricle after surgical resection of tumors in the projection of the trigone of the lateral ventricle. In 3 cases,
microsurgical ventriculocisternostomy was performed; in 3 cases, shunting surgeries for ETH treatment; in 8 cases, ETH
stenting.

Results. Tumor resection level, stenting effectiveness per presence/absence of hydrocephalus, and adequacy of the
chosen ETH treatment and prevention methods were analyzed. In all 3 cases of ventriculocisternostomy, tumor resection
was radical, stoma was strong, ETH opened, hydrocephalus was absent. In 3 patients with shunt implantation, radical
resection was performed in 1 case; in 2 cases subtotal resection was achieved; shunt dysfunction due to tumor progres-
sion was observed in 1 patient during long-term follow-up. In 7 of 8 patients with cases of ventricular stent implanta-
tion for treatment/prevention of ETH, tumor resection was total; in 1 patient subtotal. Stenting performed in the
postoperative period for treatment of hydrocephalus had positive clinical effect in 100 % of cases (non-focal neuro-
logical symptoms, stasis in the fundus, speech disorders regressed). In stenting for hydrocephalus prevention, a positive
effect was also observed (no increase in the size of the ventricular system, shunting surgeries in the postoperative
period were not required).

In the analyzed patient group (n = 14), de novo neurologic deficit did not develop, no cases of infectious complications
and cerebrospinal fluid leak were observed, stent did not dysfunction.

Conclusion. Intraoperative ventriculocisternostomy is a reliable physiological technique for ETH prevention. Stenting
of the ventricular system is an accessible and effective technique for ETH prevention. Single-step stenting after tumor
resection allows to avoid this complication in the long-term and is not associated with surgical complications of distal
stenting. The use of stenting surgeries has its advantages and disadvantages which makes this method acceptable but
not universal. Implantation of shunt in the long-term period is the method of choice for ETH treatment.

Keywords: entrapped temporal horn, trigone ventricular tumors, ventriculocisternostomy, shunting surgeries, entrapped
temporal horn stenting
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BBEJIEHUWE

MuKpoxupyprudeckoe yaaJeHIe OIyxoIei B 001acTr
TpeyroJibHNKa OOKOBOTO KEJyI0YKa MOXKET IPHBECTU
K Pa3BUTHIO CIICIM(DPUICCKOTO OCIOXKHEHUSI — M30JIUPO-
BaHHOTO Buco4yHoro pora (MUBP) [1]. Dto ocinoxHeHue
pa3BUBaeTCS BTOPUYHO, KOT/IA BCJICH 3a YIaJeHUEM HOBO-
00pa30BaHUs IMPOUCXOIUT Pa300IIeHIEe BUICOYHOTO POTa
W OCTaJIbHOM 9aCTH XKEJTYIOYKOBOM CHCTEMBI, UYTO JIETKO
3aMETHUTh Ha MOCIICONePAlIMOHHBIX KOMITBIOTEPHBIX 1/ WJTH
MarHUTHO-PE30HAHCHBIX TOMOTpaMMax [2].

HenpeprsiBHasT cekpelisi CIIMHHOMO3TOBOM KMUIKOCTH
W3 COCYIMCTOTO CIUIETEHUSI B OTHOCUTEIBHO 3aMKHYTOM
ITPOCTPAHCTBE 00YCIOBIMBACT IIPOrPECCUPYIOIIEE PACIIIIPE-
HHE BICOYHOTO POra, KOTOpOe, B CBOIO OUepe/Ib, IIPUBOIUT
K BMCOYHOMY BKJIMHEHMIO M CHABJICHMIO CTBOJIA MO3Ta,
YTO TIPOSIBIISIETCS] YTHETEHIEM YPOBHSI CO3HAHMSI, TeMUTIape-
30M, HapyIIICHNUEM TTaMSITH, BBITIAICHUEM TI0JIei 3peHus [3].

JlanHble nuTepaTyphl o pa3putuio UBP orpannueHsl
U TIpeICTaBIeHB HEOONBITUMU CEPUSIMU HAOIIOMCHUIA
WIN OIMMCAaHUEM OTIEIbHBIX CIIyJacB Pa3BUTHS TaHHOTO
OCJIOXKHEHMS, a TaKKe MPEIIOXCHUSIMH 110 XUPypPrude-
cKoii TakTuke nedenus [4—12]. Kak nmpasuio, UBP mipo-
SIBJISTIETCST CUMITTOMATHUIECKH, a JICUCHHE TIPU 9TOM OCTIOXK-

HEHUM TpeOyeT XUPYyPruIecKoro BMeIareIb5CTBa. beBator
ciaydau 6eccumntomHoro TeueHust UBP, ero camocrositenb-
HOTO perpecca, II03TOMY YaCTOTy BCTPEYAEMOCTH JAHHOTO
OCJIOXKHEHMUST YCTAHOBUTH JIOBOJILHO CIIOXKHO [1, 2].

CornacHo JaHHBIM JIUTEPATYpPBI, OTCYTCTBYIOT PEIIpe-
3¢HTATUBHBIC MCCIICIOBAHMS 10 OLIEHKE YaCTOTHI BCTPE-
YaeMOCTH 3TOTO OCJIOXHEHUSI, HET YETKOTO aJrOpuTMa
HaOJIIOIeHUS U BEACHNS TAKNX MAIlMeHTOB, HE Ompeaese-
HBI TTOKa3aHUS K XUPYPrHdecKoMy JieueHuo. B To ke Bpe-
MSI B JIUTepaType NMEIOTCSI COOOIIEeHNS O BApHAaHTaX JIeue-
HUSI CITYYMBIIETOCS OCTIOXHCHMSI.

B HacTos1el paboTe mpencTaBiIeHbl aHATN3 Pe3yihb-
TaToB jeyeHuss UBP u BapuaHThl ero mpohujakKTUKH.
IIpennaraemass MeToIMKA TTO3BOJISICT M30€XKATh PA3BUTHS
JMAHHOTO OCJIOXHEHMS M HEOOXOMMMOCTH JICUSHMSI B OT/IA-
JICHHOM TIeproze.

exb nccnenosannst — aHaau3 3G GEeKTUBHOCTH JieUe-
HuUs u npodunaktuku pazsutus UBP ¢ ucnonbzoBanuem
pa3HBIX METOIUK.

MATEPHAJIBI 1 METO/IbI
Kiunnyeckne naHHBIE MAIMEHTOB. B 1mccienoBaHue
OB BKJTIOUEHHI 14 manmeHToB, KoTopsiM B 2020—2021 1.
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IIPOBOIMIINCH XUPYPTUUECKOE JICUCHHE JTN0O XUPYyprudec-
Kag npoduiakTrka pa3sutus MUBP 60koBoro xenmymouka
ITOCJIe XUPYPTUIECKOTO YIAJICHUSI OIyX0JIel B IMPOSKIINT
TPEYroJbHIKA OOKOBOTO XKeJTyI0uKa.

M3 14 matenToB ¢ BP B 3 ciyyasix mpoBeeHa MAKPO-
XUPYpPrudeckasi BEHTPUKYJIOIMMUCTEPHOCTOMMUS, B 3 CIIy-
yasix — LIYHTUpYIOLIME omnepauuu 1o JedyeHuro MBP,
B 8 ciyyasx — creHTupoBanue MBP 1ocite ynaneHus HO-
BOOOpPa30BaHUI1 B 00JIACTH TPEYTOJbHINKA OOKOBOTO XKe-
Jnynouka. Y 4 manyeHToB creHTHpoBanue UBP Gb110 BhI-
ITOJTHEHO MHTPAOIIEPAIIMOHHO (B Ka4eCTBE MPOMPMIaKTUKI
BO3HUKHOBEHUS OCIIOXKHEHMST), Y 4 TTAIIMEHTOB — B ITOCTIC-
OITepallMOHHOM TIEpUOAE B CPOKH 110 3 MeC MOCIIe yaaie-
HUS OITYXOJIH 3KeTYIOYKOBOTO TPEYTOJIBHMKA (BCICACTBUC
Pa3BUTHSI MOHOBEHTPUKYJIAPpHON THapolnedanun). JaH-
HBIE TTAIIMEHTOB MPEeICTaBIeHBI B TA0. 1.

Bentpuxynonucrepaocromud. TexHrKa onepanuu: 00-
JIACTh AMUTIAJIBI IIOCTEIICHHO aCIMPUPYIOT U BCKPHIBAIOT
MEXHOXKOBYIO LIUCTEPHY. JJOTTOJHUTENBHO pacCceKaroT
MeMmOpaHny JImmekBucrta. B pesynbrare XopoIino BU3yain-
3UpyroTcs 0azusspHas aprepus, 111 HepB ciieBa u cripaBa.
B MexXXHOXKOBOI IIUCTEpHE pacCceKaroT PyOIIOBBIE Cpallie-
HHUS ¥ TAKMM 00pa3oM BHUCOYHBIA pOT COSTMHSIOT ¢ 0a-
3aJIbHBIMM LICTepHAMU (puc. 1).

CrentupoBanne IBP. Texarka cTeHTHpOBaHUS XKeJTy-
JIOYKOBOI CHCTEMBI: TTOCTIC YIAIICHUSI U XOPOIIel BU3ya-
JIN3aIMA OCHOBHBIX aHATOMHYECKNX OPUEHTUPOB — BXOI
B BICOYHBII POT, CIUIETeHIIE OOKOBOTO XKeJIyI0YKa 1 BXOII
B TeJIO OOKOBOTO XeJTyIo4uKa — B 00J1aCTh TeJIa MMIUIAHTH -
PYIOT POCTpaJbHBIN KOHEIl Ha TIIyouHy 3—4 cM, 3aTeM
B 00JIACTh BUCOYHOTO POTa IIPOBOMST OCTABIIYIOCS ITHC-
TaJbHYIO YacTh KaTeTepa. B 3aBUCMMOCTH OT ypOBHS 00-
CTPYKILIMH CTEHTUPOBaHNE MOXET ObITh MIICUIATEPATEHBIM
(coenmHSITh IEPETHUIA POT, OTBepCTHE MOHPO M BUCOY-
HBII POT) M KOHTpaJaTepaIbHBIM (TIepeaHMI POT — IIPO-
3padHasI IIeperopoaKa — BUCOYHBIN por). B KoHIIe pa3ne-
J1a «Pe3ynsraThl» IIpecTaBlIeH CIydail OMTHOMOMEHTHOTO
YIAJICHHS OITyXOJIM OOKOBOTO XXEIyIOYKa CO CTCHTUPOBA-
HHUEM (CM. majiee puc. 4).

s cTeHTUPOBAaHUS UCTIONB3YIOT BEHTPUKYJISIPHBIN
KaTeTep, ITMHA KOTOPOTO OMPEALISICTCSI MTHINBUIYATIbHO,
HUCXOMsI W3 TaHHBIX HEMPOBU3YAIM3allU M BEHTPUKYJIO-
MeTpuM. B cpenHem mjiMHA BEHTPUKYJSIPHOTO KaTeTepa
coctaBisieT 7—10 cM. JJOTIOJHUTETBHO B BEHTPAJIbHOM
KOHIIE KaTeTepa JeJIaloT OTBEPCTUS C IIOMOIIIBI0 MUKPO-
XUPYPTUYECKNX HOXHUIIL. JIJIs hmKcaliny B 00JIaCTH aHa-
TOMHMYECKOTO CY>KCHUSI MCITOIB3YIOT MAHXXETKY, KOTOPYIO
OTpPE3al0T OT BEHTPUKYJISIPHOTO KaTeTepa (puc. 2).

[Mom MUKPOXUPYPTUIECKUM KOHTPOJIEM XHUPYPT T10-
IpyKaeT CTEHT Ha XXeJaeMYIo TIIyOUHY, COSIUHSIS 3JIeMEH-
THI XKEJTyI0YKOBOM cHCTeMBI. [1py HecTaOMIBEHOM MOJIO-
KEHNHM CTEHTa CO3IaloT MaHXeTKy. PaHy MHOTOKpaTHO
IIPOMBIBAIOT (DM3NOJIOTUICCKIM PaCTBOPOM, IIPH HEOOXO-
JTUMOCTH MCITOJIB3YIOT XUPYPTUIECKYIO MapIIio.

OCHOBHBIMH MOKA3aHUSMU IIJIST IIPOBEACHMST TTPODH-
JIAKTUIECKOTO CTEHTUPOBAHUSI BUCOUHOTO POTa SIBIISIIOTCST

Ta6muua 1. OcHogHble Kaunuveckue OaHHble NAYUEHMO8 ¢ U30AUPOBAHHBIM
BUCOUHBIM PO2OM NO 2PYRNAM C PA3HBIMU GUOAMU 6MEULAMEeNbCME

Table 1. Baseline characteristics for patients with entrapped temporal horn
by groups with different types of treatment

Crentupo- Illyntnpo- Ilucrepno-
BaHHe BaHHe CTOMHS

XapakTepucTHKa (n=8) n=23) n=>3)

CpenHuii Bo3pact
(IvamnasoH), JeT
Average age (range), year

Ioxn, n (%):

Sex, n (%):
KEHCKUIA
female
MY>KCKOM
male

41 (28—63) 53 (43—68) 30 (24-35)

5(62,5  1(33,3)

2(66,7)

2 (66,7)

3(37,5) 1(33,3)

Knunuuyeckast KapTuHa,

n(%):

Clinical presentation, n (%):
roJIOBHBIE 001
headache
BHYTpUYEpEMHAs
rUInepTeH3us (3acToit
JIICKA 3pUTEILHOTO
HepBa)
increased intracranial
pressure
CHUXXEHUE YPOBHS
0OIpPCTBOBAHUS
decreased level
of wakefulness
nUApaMUIHas
CUMIITOMAaTHUKA
pyramidal symptoms
HapyllleHre moaen
3pEeHUsL
violation of visual fields
TOIIIHOTA, pBOTA
nausea, vomiting
SMUCUHIPOM
episyndrome
IIAaTKOCTh
unsteadiness

8(100) 2 (66)

3(37,5) 0

1(33)
1(33)

2 (25) 2 (66) 2 (66)

2(25) 0 0

4 (50) 0 0

5(62,5  2(66)

2(25) 0 0

4 (50) 1(33) 0

[ucronornyeckuii TMI
onyxouu, n (%):
Histological type of tumor,
n(%):
3JI0OKAaYECTBEHHbBIC
TJIMAJIBHBIC OITYXOJIN
high grade gliomas
HepouuToMa
neurocytoma
MEHUHIHOMa
meningioma

4 (50) 2 (66) 2 (66)

3(37,5) 0 1(33)

112,50 1(33) 0

ITUOY3HBIN, MHPUABTPATUBHBIN XapaKTep pocTa OMmyXo-
JM, TpyOast MHGWIBTPAIIUSA SIEHANMBI B 00JIaCTH Tpe-
YTOJIBHMKA OOKOBOTO XeJTyI04YKa, HAIMIKIE OCTATKOB OITy-
XOJIH.

CTeHTHpOBaHNE B OTHAJICHHOM IIEpHOAE COTPSTKEHO
C OIIpeleICHHBIMA CIIOKHOCTSIMHU. MI3MeHeHHasT aHATO-
MWUSI, CITACYHBIN IIPOIIECC W MOCIICONepallMOHHEBIC U3ME-
HEHMS STCHANMEBI OCJIOXHSIOT ITOMCKU MeCTa ISl BXOIa
B BUCOYHBII POT 1 TeJO OOKOBOTO XEIyIoJKa, B CBSI3U
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Puc. 1. Dmanwt 6enmpuxynoyucmeprocmomuu: a — pacceuerue memopansl Jluauexsucma 05 8bINOAHEHUs 6EHMPUKYAOUUCHEPHOCMOMUU (cXeMa); 6 — 6X00
8 NOHMOMEOYANSAPHYIO YUCMePHY 0m 3a0Heli CoeOUHUMENbHOU apmepuu 00 3a0Heil M032080l apmepuu (UHMPAonepayuoHHas omoepaghus)

Fig. 1. Ventriculocisternostomy stages: a — dissection of the Lilliquist membrane for ventriculocisternostomy (diagram); 6 — entrance into the pontomedullary
cistern from the posterior connecting artery to the posterior cerebral artery (intraoperative photo)

Puc. 2. BenmpukyaspHoe cmeHmuposanue: a — 6eHMpUKyAspHblil Kamemep
(dpomoepaghus); 6 — éenmpuryaspuuiii kamemep (1), noepyicenHolii 6 we-
Ne8UOHbLIL NPOceem 8UCOMH020 poea (2) (unmpaonepauuortas omoepaghus)

Fig. 2. Ventricular stenting: a — ventricular catheter (photo); 6 — ventricular
catheter (1) inserted into the slit-like lumen of the temporal horn (2)
(intraoperative photo)

C 3TUM JUIsl BBIOOpA TpaeKTopuu (HOPMUPOBAHUSI CTOMBI
U CTEHTUPOBaHUSI TpeOyeTCsI MOAPOOHOE U3yYEHHME TAaHHBIX
MarHUTHO-pe30HaHCHOI ToMorpaduu (MPT) ¢ mepuomne-
pPalMOHHBIM IJTAHUPOBaHUEM. B kauecTBe Bcriomoraresib-
HBIX TEXHUK WHTPAOTIEPAIIMOHHO MOTYT UCTIOJb30BaThCS
YABTPA3BYKOBAsI M BJIEKTPOMArHUTHAST HABUTALIMSL.

PE3VJIBI'ATDBI

B ananmsupyemoii rpyniie olieHUBAIU CIEAYIOLIre
TapaMeTphbl: CTETIeHb PE3eKIIUU OITyX0n, 3(D(HEKTUBHOCTh
CTEHTUPOBAHUSI IO HATMIUIO /OTCYTCTBUIO TUApOLIehau
3a UCCJIeNyeMbli TIepro/ HAOTIONeHNS U aleKBAaTHOCTh
BBIOpaHHOTO MeTona JiedeHus: u mpodunaktTuku MBP. Pe-
3yJIBTATHI JIEYCHUST MTAlIMEHTOB MPEICTABIEHBI B TA0. 2.

BenTpuxkynonucrepHocToMus 115 NPOGUIAKTHKH U Jie-
yenus UBP. Bo Bcex 3 (100 %) ciyvasix ynaieHue ObUIO
panvKaabHBIM, TAKXe BO BCEX CIyJasx CTOMa OKa3anach
cocrositensHoii. UBP pacmpaBuiicst, rugpouedannu
He OBUIO.

IynTupyromas onepanus s Jedennst UBP. U3 3 na-
IIMEHTOB, KOTOPHIM ObUT UMIUTAHTUPOBAH IIIyHT, PaIUKaTb-
HOE yJajieHre ObUTO BBITTOJIHEHO TOJIBKO B | citydae, B 2 ipy-
TUX CITy4asiX yIaJIEHUE OMYXOJIU ObLIIO CyOTOTAIbHBIM.

B 1 cayyae B oTnajieHHOM Mepuojie BO3HUKIIA AUC-
(byHK1IMS 1ITyHTA 32 CYET TTPOTPECCHUU OITyXOJIU U TTpopac-
TaHUSI BEHTPUKYJISIPHOTO KaTeTepa OITyXOJIbIo Yepes3 2 Mec
1OCJIe UMIUIAHTAIUKA BEHTPUKYJIOTIEPUTOHEATBHOTO IITYH-
ta (puc. 3).

IIpu BeIMONHEHNM KOHTpobHOU MPT udepe3 2 Mec
OblJTa OTMEUYEHa 3HAYUTEIbHASI OTPULIATEIbHAST TUHAMU -
Ka — pelluIuB HOBOOOPA30BaHMUS C TPOpACTaHUEM 00JIac-
TU BEHTPUKYJISIPHOTO KaTeTepa, YTO B CBOIO OUepeb IMpH-
BEJIO K TIPOTPECCUPOBAHUIO TUApOlLeDanu. YIuThiBas
TPOIOJKEHHBIN POCT OIMYXOJIU U MPOTPECCUI0 TUAPOLIe-
(banmuu, BBITIOTHEHO MTOBTOPHOE OTIEPATUBHOE BMEIIATEb-
CTBO — MUKPOXMPYPIHUUYECKOE yIaJIEHUE PELIUINBA TJINO-
0J1acTOMBI 3aTHIJIOYHON IOJU CIIpaBa C CUMYJBTAHHBIM
creHTrupoBaHueMm VBP.

MvmnaATanys BEHTPUKYIISIPHOTO CTEHTA JLIS JIeYeHHs WK
npodwiakTuku pa3sutusi IUBP noce ynanenust HoBooopaso-
BaHUS TPEYTOJIBHIKA OOKOBOTrO xKeyaouka. B 7 u3 § ciyyaen
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Tabmuua 2. Pe3yasmamot aevenus u npo@uAGKmUKYU U304UpOBAHHO0 BUCOUHOR0 PO2a

Table 2. Results of treatment and prevention of entrapped temporal horn

ITokasarenn CTeHT"BOBaH"e IlynTuposanue (n = 3) HmTePH_OCTOMm
(n=238) (n=23)
CreneHb pesekuuu, 7 (%):
Tumor resection, n (%):
ToTajbHOe ynanenue (100 %) 7 (87,5) 1(33) 0
total resection (100 %)
cyororansHoe ynaneHue (90—95 %) 1(12,5) 2 (66) 3 (100)
subtotal resection (90—95 %)
Db PEKTUBHOCTH CTEHTUPYIOLIEH onepauy, 1 (%)
Stenting effectiveness, n (%) 8 (100) 3 (100) 3 (100)
HeBo3MOXHOCTE BBITIOJIHUTH
OmnyxoJib B KpIouKe
AJTOpHUTM BBIOOpA OTIepaIiy lj;gqgggﬂ Mnléggl){(¥§gg§;;;%Koe BUCOYHOM JTOJIN

Operation selection algorithm

yaajeHue ObL10 ToTaabHbIM. B 1 HabMoaeHUN pe3eKLus
Ob11a cyoToTanbHOM. Bo Beex ciaydasgx appeKTUBHOCTD
CTEHTHPOBAHMSI OIICHUBAJIA B paHHEM TIOCJIEOTIepPaIIOH-
HOM mepuoje, Npu KOHTpoJibHOM MPT-ucciaenoBaHuu
yepe3 3—6 Mec U TPy KaTaMHECTUYECKOM MCCJIEIOBAHUMN.
CrenTrpoBaHUe cuynuTaand 3(P(HEKTUBHBIM, €CJIN B TIOCIIC-
OITepallMOHHOM IIEpHUOIEe PEeTPecCUpoBalia KIMHNIECKAS
CHMIITOMATHKA, B MaJbHEHIIIeM He HaOII0IAI0Ch IIPOTpec-
cnu ruapoledanny 1 He BO3HUKIIA HEOOXOIMMOCTD IITyH-
THpylomux onepaunii. CTeHTHpOBaHUE, IIPUMEHEHHOE
B TIOCJIEOTIEPALIMOHHOM Tepuone (Kak METO JIeUeHUs
copMUPOBABIIEHCST TUAPOILIe(ATINI), UMEJIO TTOJIOXH-
TeNbHBIN KiIMHN4ecKuii apdekT B 100 % ciyuaeB — per-
peccHpoBai OOIEMO3TOBasl CUMIITOMAaTHUKa, 3aCTOi
Ha IJTa3HOM JTHE, peUYeBEIe pacCcTpoiicTBa. Y OOIBHBIX, KO-
TOPBIM CTEHTUPOBAaHME OBLJIO BBIITOJTHEHO KaK METOI ITPO-
(punakTrKy pa3zBUTHS TUAPOLEDAUTNN, TAKKE OTMEYAIICS
TTOJIOXKUTEIBHBIN Pe3yIbTaT — He HaOJI0IaI0Ch YBEIMIe-
HUS Pa3MEPOB XeJyT0YKOBOM CUCTEMBI U HE TTOTpeOOBa-
JIOCh TIPUMEHEHUSI IIIYHTUPYIOIINX OTepallnii B TIOCIEO-
TepalmoOHHOM Tiepuoe (puc. 4).

Ocnoxnenns. B ananmm3upyemoii rpyrire He OBbIIO OT-
MEYeHO BO3HMKHOBECHUSI HEBPOJIOTHMYECKOTO AcduUIInTa
de novo, Takxe He ObUTO 3a(pUKCHPOBAHO CIyIaeB MH(PEK-
LIMOHHBIX OCIIOXKHEHW 1 pa3BUTHS JUKBopen. Hu B ox-
HOM U3 CJIydaeB He HaOJI0maaoch TUCHYHKIIUM CTEHTA.
B 1 ciygae mocie ycTaHOBKM IIyHTa BO3HUKJIA €TO IUC-
GyHKIMSA M3-3a TPOIOKEHHOTO POCTa OIYXOJIHM depe3
2 Mec TTOCJIe €T0 MMILIAHTAIIMY C TIPOPACTAHNEM OITYXOJIBIO
BEHTPHUKYJISIPHOTO KaTeTepa, YTO B CBOIO OUYepeIb IIPUBEIIO
K IIPOTPECCUPOBAHUIO TUApoLedanu (CM. puc. 3).

OBCYXIEHHME

YacTnuHOE M30JUPOBAHHOE YBEIUMUYEHHE OOKOBOTO
XKeJlyaouKa MpeacTaBisieT codoit ocodyto (popmy 00CTpyK-
TUBHOM THpoleaaInn, KOTOpasi BRI3BIBAET pacIIMpPeHNe
BHCOYHOTO pOTa, 3aThUIOYHOTO POTa WJIM TPEYTOJbHUKA.

1* line of treatment

Tumor in the temporal

Inability to perform microsurgical )
uncus

stenting

Bnepsreie UBP 6611 orucan H. Cairns u P. Daniel B 1947 .
Kaxk coobmarot Y. Wang u coasr., pazsutue UBP BbisiBiIsI-
ercst B 19 % ciydaeB mocje yaajaeHuss HOBOOGpa3oBaHMiA
TpeyrojabHUKa OOKOBOIO Xeayaouka [1].

ITo manHbIM UTEpPaTypHhl, y 68,4 % naunentos UBP
SIBJISICTCST OTCPOYCHHBIM OCJIOXKHEHUEM (CpemHee BpeMs
OT pe3eKunu oryxonu no passutusg UBP — 4,4 mec, nua-
ma3oH — 1—10 mec) [1]. OtcpouenHoe pazputue UBP mo-
XeT OBITh CBSI3aHO C MEIVICHHOM TIPUPOAOI OOCTPYKIINU
WJIM YMEHBIIEHNEM BBIPAOOTKA CIIMHHOMO3TOBOM KU -
KOCTH M3 COCYIUCTOTO CIICTCHUS TTOCIIE €T0 KOATyISIN
BO BpeMsI YIaJICHHST OITyXOJU M3 XEJIYIOYKOBOTO Tpe-
yronbHuKa [6, 7]. [TosTomMy manmeHTsl, KOTOPHIM ITPOBE-
JIEHO YCTEIIHOE yIaJeHUe OMYX0JU B 00J1aCTH XKeaya04-
KOBOTO TPEYTOJbHUKA, HOJIKHBI IJIUTEIBHO OCTaBaThCS
non HaOmomeHneM. B Kaxxnom cirydae, Korma y BeIIIMCaH-
HOTO MallieHTa BO3HUKAET HOBBIN HEBPOJIOTUICCKUIA Je-
uuuT unu yxyniieHue, ciieayeT He3aMeIIUTETbHO BbI-
TMOJIHUTDH KOMITbIOTEpHYI0 ToMorpaduio nia MPT, 4To0b!
BBISICHUTH TIPUYMHY HapacTaHWUS OYaroBOM CUMIITO-
MaTtuku. [Ipy moaTBepKIeHUM THMarHO3a OTCPOUYCHHOTO
nocieonepaironHoro MBP moka3ano TmiaTersHOe Ha-
OJrfofeHMe 3a TTALIMeHTOM, a BO MHOTHX CIIyJasiX TpeOyeTcs
XUPYPTUUECKOE JICUCHHE.

B Hacrosiiee BpemMs He CyIIecTBYeT OOIICITPUHSITOTO
MEeTO/a JICUCHUS TaHHOTO ocaoxHeHus [1, 8]. Bce meTo-
bl Xupypruyeckoro JieueHuss UBP MoxHO pa3aeautb
Ha 3 TpyNIIbL:

— IIYHTHUPYIOIINE OTlePalliu;

— omepalyy 1o CO3TaHMIO JOTIOJTHATEILHOTO COO0IIe-
HUS MEXOY dDJIEMEHTAMM KCIYIOIKOBON CHCTEMBI
(dbopMupoBaHIE CTOMBI);

— CTEHTHPYIOIIHE OTepalri (B 001aCTh CTOMBI yCTaHAB-
JIMBAeTCsI CTEHT).

Haubonee pactipocTpaHeHHBIMU SIBJISIIOTCS IITYHTUPY -
forue onepauny. OMrcaHbl pa3TUYHbIE METOOUKHY ITyH-
tupoBaHuss MBP: onHOMOMEHTHOE IIyHTUpPOBAHUE
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Puc. 3. Jlannvie macnumuo-pesonancroii momoepaguu (MPT) u komnovromeproii momoepagpuu (KT) 2010681020 M032a nayuenma, nepeHecuieco WyHmupy-
rowyio onepayuro: a — MPT ¢ konmpacmubim ycuaenuem 00 onepayiu: 8visi8AeHa Onyxoasb 8 004acmu mpey2oabHUKa npasoeo 60k0e60eo xceaydouxa; 6 — KT
cpasy nocie onepayuu: paduKaibHoe yoaienue onyxoau u omcymemeue xupypeuueckux ocaoxchernuil; 6 — KT uepes 14 Oueil nocae yoasenus onyxonu:
OMMeHeHO nosigaeHuUe U30AUPOBAHHO20 BUCOUHO20 poea; 2 — MPT cnycms 1 mec om momenma onepayuu; 0 — KT nocae umnaanmayuu wynmupyroweil cu-
CMeMbl: 6eHMPUKYASPHBLLL KOHel, WYHMUPYouwieil CUCIeMbl 8U3YaAU3UPYemcs 8 NPOeKYULU U30AUPOBAHHO20 BUCOHHO20 POA

Fig. 3. Magnetic resonance imaging (MRI) and computed tomography (CT) of the brain of a male patient who underwent shunting surgery: a — contras-
tenhanced MRI prior to surgery: tumor in the trigone area of the right lateral ventricle is visible; 6 — CT immediately after surgery: radical tumor resection and
absence of surgical complications; ¢ — CT 14 days after tumor resection: appearance of entrapped temporal horn is observed; e — MRI 1 month after surgery;
0 — CT after shunt implantation: ventricular end of the shunt is visualized in the projection of the entrapped temporal horn
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Puc. 4. Jlanuvie o6caedosanus nayueHmyu, KOMopoil 8bINOAHEHO YOaneHue YeHmpaabHOU HelpoyUmombl 1e6020 60K08020 Hceayo0ouKa ¢ 0OHOMOMEHMHbIM
CIMEHMUPOBAHUEM HCeNYOOHKOBOI CUCHEMbL: A — 000NEPAUUOHHbIE MACHUMHO-PE30HAHCHble momozpammyl 6 pexcumax T'1 ¢ konmpacmubim ycunenuem u T2:
BU3YANUUPYEMCS 2UNEPUHMEHCUBHOE 00BeMHOe 00pPA306aHUe ¢ PACKPOCMPAHEHUEM HA 004aACMb RPO3PAHHOI Nepe2opoOK U, nepedHe2o poea, meiad u mpe-
Y20NbHUKA 188020 OOK08020 JCeAy00UKa, 2emepoeeHHO HAKANAUBAouee KOHMPACHHOEe 8eUecmeo; 6 — NoCAeonepayuoHHble MAZHUMHO-PEe30HAHCHbIE MO~
moepammyt 6 pexcume T'1 ¢ KOHMPACMHBIM YCUNeHUEM: OMCYMCMEUe 0CMAMKO08 ONYX0AU; 8 NPOKUUU MPeY20NbHUKA BU3YANUZUPYEMCSl BEHMPUKYASPHbLI
Kamemep (ommeuer CmMpeaKoil); 8, ¢ — aKCUaNbHble KOMIbIOMEPHble MOMOePAMMbL (8) U 3D-pekoHcmpyKyus (2) OeMOHCMPUPYOm pacnoaojceHue eHm-
DUKYASPHORO Kamemepa 6 Jicey004K080ll cucmeme

Fig. 4. Examination data of a female patient who underwent resection of central neurocytoma of the left lateral ventricle with single-step stenting of the
ventricular system: a — preoperative contrast-enhanced T1- and T2-weighted magnetic resonance images: hyperintense space-occupying lesion advancing
into the pellucid septum, anterior horn, body and trigone of the left ventricle areas heterogeneously accumulating the contrast agent is visualized;
0 — postoperative contrast-enhanced T1-weighted magnetic resonance images: absence of residual tumor; in the trigone projection, ventricular catheter (arrow)
is visualized; 6, ¢ — axial computed tomography images (8) and 3D reconstruction (2) show the location of ventricular catheter in the ventricular system
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Table 3. Advantages and disadvantages of different techniques of entrapped temporal horn (ETH) treatment

Xupyprugeckast
TAKTHKA

BenTpukynoneputo-
HE€aJIbHOC IIIYHTUPOBA-
HUE

Ventriculoperitoneal
shunting

Jlo6HO-BUCOUHOE
CTECHTUPOBaAHUE
Frontotemporal stenting

DHIOCKOMUYecKast
deHecTpanus
Endoscopic fenestration

DHIOCKOMYecKast
deHecTpaLms

CO CTEHTUPOBAHUEM
Endoscopic fenestration
with stenting

MuKpoXupypruyeckoe
coenuHeHue BP

¢ 00XBaThIBaIOLIEH
LCTEPHOU
Microsurgical connection
of the ETH with the
ambiens cistern

Mukpoxupyprudyeckast
deHecrpanus
Microsurgical fenestration

IIpeumymecTBa

* Perpecc BHyTpruepemnHoro
JaBJICHUA

Regression of intracranial
pressure

Bricokast 3hheKTHUBHOCTh
High effectiveness

Hert pucka pacrnpocTtpaHe-
HUS 3JI0KAYECTBEHHBIX
KJIETOK BHE 2KE€JIyJ04YKa

No risk of malignant cell
dispersing outside the ventricle

Her pucka pacnipoctpaHe-
HUA 31I0KaY€CTBEHHBIX
KJIETOK

No risk of malignant cell
dispersion

* MoXeT UCITOJIb30BaThCS
TIPU BEHTPUKYJIUTAX

Can be used in cases

of ventriculitis

Her pucka pacripoctpaHe-
HUS 3JI0KAYECTBEHHBIX
KJIETOK

No risk of malignant cell
dispersion

CreHT 0becreunBaeT
JOINOJTHUTEIbHYIO
HAIeXXHOCTb CTOMBI

Stent provided additional
stoma strength

Her pucka pactipoctpaHe-
HUS 3JI0KAYECTBEHHBIX
KIJIETOK

No risk of malignant cell
dispersion

BoccranasiauBaet
JIMKBOPOJAWHAMUKY MEXIY
WNBP 1 60KOBBIM Xey-
JOYKOM

Restores cerebrospinal fluid
dynamics between the ETH
and lateral ventricle

Henocrarku

* 3aBUCUMOCTb OT IITyHTa
Dependence on the shunt

* OcoxXHeHus: UHGEKIIMH, TUIIOo-,
TUTIEPAPEHUPOBAHUE
Complications: infections, hypo- and
hyperdrainage

* BO3MOXXHOCTD pacripoCTpaHEeHUS
B 6p}0]lIHyIO ITIOJIOCTD ITPU 3JI0OKAYC-
CTBEHHBIX OIyXOJIAX
Possibility of advancement into the
abdominal cavity in cases of malignant
tumors

» HeBo3MOXXHO TIPU Y3KUX KETyT0YKaXx

Impossible in narrow ventricles

* Poct OITYXOJIM MOKET BbITCCHUTDH
CTEHT
Tumor growth can dislodge the stent

* Bo3MOXHOCTH CITOHTAHHOTO
3aKpbITUA CTOMBI, 0COOEHHO Moce
paguorepanuun
Possibility of spontaneous stoma closure,
especially after radiotherapy

* HeoOxoaumMocTh HelipoHaBUTaLIUU
Requires neuronavigation

* Puck nnguumpoBaHus cteHTa
Risk of stent infection

* Poct OITYXOJIM MOKET BBITCCHUTDH
CTEHT
Tumor growth can dislodge the stent

* Puck Murpamnum creHTa
Risk of stent migration

» HeobxonuMocTh HelipOHaBUTALIMHI
Requires neuronavigation

* BoJyiee MHBa3MBHAs MPOLEAYpa
More invasive procedure

* Puck 3aKpPbITUA CTOMBI
Risk of stoma closure

ITokazanus

* [TogxoauT mwis Bcex ciaydaeB
Suitable for all cases

* PaCLLII/IpeHHaH 2XKeI1yoJo4YKoBas
cucrema, 0CO0EHHO EpEaAHETO
pora
Wide ventricular system, especially
the anterior horn

* «YmoOHasl» aHaTOMMUSI JIJIsSI BBI-
MOJHEHUS
Suitable anatomy for the surgery

» HeobxoaumocTh 6Uoncum
Requires biopsy

* BHaI‘OHpI/IHTHaH aHaTOMUs
JUTS BEITIOJTHEHUS
Favorable anatomy for the surgery
* Heo6xonumocTh Grorncuun
Requires biopsy

* AJIbTepHaTHBa 9HIO0CKOITUU
Alternative to endoscopy

* HeobxoaumocTs Onomncuu
Required biopsy

* BJIarOHpI/IHTHaH aHaTOMUS
TSI MUKPOXUPYPTAYECKOW
(eHecTpaluy CTEHKU MEXIY
MBP u xenynoukoBoii cucte-
MO
Favorable anatomy for microsurgical
fenestration of the wall between the
ETH and the ventricular system

JIOOHOTO ¥ BUCOYHOTO POTOB [9] ¥ ITyHTUPOBaHUE BUCOY-
HOTro pora B 00JJaCTh MPENMOHTUHHOMN HucTepHBl [10].
[Tpu 100HO-BUCOYHOM ITYHTUPOBAHUM YCTAHABIMBAIOT
2 BEeHTPHUKYJSIPHBIX KaTeTepa — CHavayia B JIOOHBIN poT
(kak mpaBuiI0, 3 Touku Koxepa), 3aTeM B BUCOYHBII pOT
(B 00JTacTH HIDKHEH YaCTH YelTyr BUCOYHOM KOCTH), ITO-
clie 3Toro oba KaTeTepa MPUCOCAUHSIOT IIPU ITOMOIIN

KOHHEKTOpA K JTUKBOPHOI rmomiie [9]. BucouHo-TipertoH-
THHHOE ITYHTHPOBAaHUE IMOIpa3yMeBaeT 00s13aTelIbHOE
WCITOJIb30BaHME CTepeoTakKcmuecKoit Hapuranmum [10].
[IpMeHeHNe TaHHBIX METOIOB OTPAHMYCHO HEOOXOMM-
MOCTBIO CTEPEOTaKCUUYECKO HAaBUTALIMU, OTCYTCTBHEM
BU3YaJIbHOTO KOHTPOJII M BO3MOXHBIM CHUHIPOMOM
rurepapeHnupoBaHnsl. OOG0CHOBAaHHBIM ITPEUMYIIIECTBOM
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LIYHTUPYIOLLIMX OTepalvid SIBJISIETCS ape30pOTUBHAS TUI-
pouedanusi.

Llenb MUKPOXHUPYPIrMUECKOro COEAMHEHUST BUCOUHOTO
pora ¢ 6a3aJIbHBIMA LIMCTepHAMH — CO3IaHue (U3NOJIO-
TMYECKOM CTOMBI MEXTY BUCOYHBIM POTOM U JIMKBOPHBIMU
nyTsiMy. be3ycloBHBIM MPEMMYILIECTBOM SIBJISIETCS] OTCYT-
CTBY€ MMILJIAHTOB. [IJ1s1 co3aaHus TaKOW CTOMBI XUPYypT
JIOJKEH 00J1aAaTh TOCTATOYHBIM OMBITOM B MUKPOXUPYP-
IrMIecKoi TexHrKe. OmmcaHbl clydau, KOTIa M3-3a CIiaed-
HOTO TIpoliecca BO3HUKAJA TUCGHYHKIINS CTOMBI.

B nuteparype nmeercst 00JIbIIOE KOJIMYECTBO MMyOJIH-
Kalnii, MOCBSILEHHBIX SHAOCKOMMYECKOMY U MUKPOXHU-
PypPruyecKomMy MeToaaM JieYeHUsI JAHHOTO OCJIOXKHEHUSI.
PaciiupeHHas xxeaynoukoBasi CUCTEMA M XOpOlliasl BU3Y-
au3alusl HeMpOBaCKYISIPHBIX CTPYKTYpP AE€Nal0T MUKPO-
XUPYPrui0 U BUACOIHAOCKOMUIO OMHUMMU U3 Haubosee
JIOCTYMHBIX M IPOCTBIX METOIOB XUPYPTUYECKOTO JIEUEHUST
HNUBP. ®denecTpauys, Kak paBujio, IpUMEHSIETCS C Hell-
pOHaBUTaLIMEN 7151 BBIOOPA ONTUMAIbHOMU TOUKM AJISI TIEP-
dopaumu. CyThb orepaniuy 3aKI04YaeTCsl B pacCeUCHUN
CITaek (JaIre pacIroIaraloimxcs B 00JIaCTH TPEYTOJIbHIKA)
1 BOCCTAHOBJIEHMM HOPMaJIbHOTO TOKA CITMHHOMO3TOBOM
xuakoctu [11]. Takxke B nuTepatype IpeacTaBiIeHbBI
yCHEUIHbIE CIy4au MPUMEHEHUS HEMPOIHIOCKOMMYECKOM
BUCOYHOM BEHTPUKYJIOLKCTepHOCTOMIN [12]. UneanbHyo
TOYKY 111 iepopali BRIOUPATU B 00JaCTH, KOTOpPas
Mpoxoauia HUXe 00J1acTy 3pUTeJIbHOTO TpaKTa U Mepe-
Hell XopounaibHOI apTepuu U Bhille obnactu 111 HepBa
M 3a0HEN COEAUHUTEIBHOM apTepUM.

OrmmcaHHbBIe HAOMIOACHMST CTCHTUPOBAHMS SKETYIOY -
KOBOU CHCTEMBI (OMHOMOMEHTHOE ITOC]Ie YOAJICHUS OITy-
XOJIY JIN0O B OTHAJICHHOM IIepHUOE) IEMOHCTPUPYIOT BO3-
MOXHOCTb HaJexXHOI Tpoduiaktuku pazsutuss MBP
rnocJie yaajaeHus HOBOOOpa3oBaHUs U3 TPEYTroJbHUKA 60-
KOBOTO XeJIyTo4YKa, KOTra HapylaeTcsl COOOIIEHUE MEX-
Iy KaMepaMM XeJynoukKoBoi cuctembl. Hemoctatkom
9TOr0 METO/A SBJISIETCS] HAJIMYME MHOPOJHOIO TeNa.

B kaxxgoM KOHKpPETHOM cJlydae OIepUpYIoIIeMy X1~
pPYpry HeoOXOAMMO IIPUHUMAThL ONTUMAaNIbHOE pelleHNe
no neyeHuio BP ¢ yyerom aHaToMu4ecKux 0COOEHHO-
cteii, BeIpaxkeHHocTu MBP, Hanuuus oreka u 1.4. Ilpe-
MMYIIIECTBA U HEIOCTATKM Pa3IMYHBIX CITOCOOOB JIEUSHUS
WBP npencrasieHs! B Ta0I. 3.

SAKJIFOYEHHME

WHTpaonepauiioHHass OAHOMOMEHTHAsl BEHTPUKYJIO-
LUCTEPHOCTOMUSI SIBJISIETCS HAIEXKHOM (hPU3MOTIOTHIECKOM
npodunaktukoin pazsutusi UBP. [Ins co3ganust cTOMBbI
XUPYPT DOJDKEH 00J1a1aTh XOPOIINMU MaHyaJIbHBIMU Ha-
BBIKAMU MUKpOXUpyprun. CTeHTHpOBaHUE XKeJTyTOUKOBOM
CHCTEMBI — TOCTYITHBIH 1 3(OEKTUBHBIN MUKPOXMPYPTHUC-
ckuii Meton mpodunakTiuku pa3sutuss MBP. OmHoMoMeHT-
HOE CTEHTHPOBAHUE TTOCIIC YIAJICHHUS OIYXOJIU ITO3BOJISICT
n30eraTh pa3BUTHSI JAHHOTO OCJIOKHEHUS B OTIAJICHHOM
Tepuoe, N30aBIIsIeT OT IIOBTOPHBIX OITEPAITNii M HE COIPSI-
JKEHO C XUPYPIUIeCKUMU CIIOKHOCTSIMA OTIAJICHHOTO CTEH-
THPOBAHUSI.

[IpuMeHeHNE CTEHTUPYIOIMINX OIEpallii UMEET PSI
CYIIIECTBEHHBIX ITPEUMYIIICCTB: OTIePAIUs Y NMILIAHTALIHST
KaTeTepa MOJTHOCTBIO BBIMOIHSIOTCS IIOI BU3YaJbHBIM
KOHTPOJIEM XHpPYpra, OTCYTCTBHE CU(DOHHBIX 1 KIallaHHBIX
MEXaHM3MOB IIPETISITCTBYET Pa3BUTHIO TUIICPIPESHUPOBA-
HUS ¥ CHHIPOMa IIEJICBUIHBIX KEIYIOUKOB.

SIBHBIE TIpEMMYIIIECTBA HAPSIAY C MMEIOIINMUCS HEIO-
CTaTKaMM OITMCAHHOTO MeToma (BO3MOXKHOCTh MHDUIIM-
pOBaHUS KaTeTepa, TeXHUUECKasl CIIOKHOCTh BBHITIOJTHE-
HUsI, OOJbIIIasi MHBA3MBHOCTD IPOIICAYPHI) JEJIAI0T 3TOT
METOJI MPUEMJIEMbIM, HO HE YHUBEpCaIbHbIM. MMI1aHTa-
LS ITYHTUPYIOIIEH CUCTEMBI B OTIAJICHHOM TTEPHOJIE STB-
JIsIeTCsI MeToIoM BbiOopa mipu JeueHuu MBP. AGcomoTHoe
TMoKa3aHWe IIJIsI MCIOJIb30BaHMS IIYHTHPYIOMIEH CHCTE-
MBI — ape30pO0TuBHasA ruapouedanisa. OrpaHUICHUEM
3((HEKTUBHOCTH IITYHTUPYIOIIEH CUCTEMBI SIBISIETCS €
INCHYHKIINS.

NUTEPATYPA / REFERENCES

1. Wang Y., Lin Z., Li Z. et al. The incidence and risk factors
of postoperative entrapped temporal horn in trigone meningiomas.
World Neurosurg 2016;90:511-7.
DOI: 10.1016/j.wneu.2016.03.040

2. Abderrahmen K., Gdoura Y., Kallel J., Jemel H. [Trapped temporal
horn, an unusual form of obstructive hydrocephalus: 5 case-reports
(In French)]. Neurochirurgie 2016;62(2):108—12.
DOI: 10.1016/j.neuchi.2015.09.001

3. Maurice-Williams R.S., Choksey M. Entrapment of the temporal
horn: a form of focal obstructive hydrocephalus. J Neurol
Neurosurg Psychiatry 1986;49(3):238—42.
DOI: 10.1136/jnnp.49.3.238

4. Spallone A., Belvisi D., Marsili L. Entrapment of the temporal horn
as a cause of pure wernicke aphasia: case report. J Neurol Surg Rep
2015;76(1):e109—12. DOI: 10.1055/s-0035-1549225

5. Mapsies C.A., Mukunud P.9., Muixenaypu A.U., UmyTtun E.T.
CreHTUpOBaHME GOKOBOTO XKeTyI0uKa KaK MeTO/ MPOUIaKTUKK

Pa3BUTUS U30JIMPOBAHHOTO BUCOYHOTO POTa MOCJIe yIaJIeHUsI
0IyxoJii 60KOBOTO Xenynouka. KiimHudeckoe HabtoaeHue

U 0030p JuTEepaTypbl. BECTHUK HEBPOJIOTUM, IICUXUATPUU

u Helipoxupypruu 2021;9.

DOI: 10.33920/med-01-2109-04 JoctynHo no: https://panor.ru/
articles/stentirovanie-bokovogo-zheludochka-kak-metod-
profilaktiki-razvitiya-izolirovannogo-visochnogo-roga-posle-
udaleniya-opukholi-bokovogo-zheludochka-klinicheskoe-
nablyudenie-i-obzor-literatury/70275.html

Maryashev S.A., Ishkinin R.E., Pitskhelauri D.I., Chmutin E.G.
Lateral ventricular stenting as a method of preventing the
development of an isolated temporal horn after removal of a tumor
of the lateral ventricle. Clinical observation and literature review.
Vestnik nevrologii, psikhiatrii i neirokhirurgii = Bulletin of Neuro-
logy, Psychiatry and Neurosurgery 2021;9. (In Russ.).

DOI: 10.33920/med-01-2109-04 Available at: https://panor.ru/
articles/stentirovanie-bokovogo-zheludochka-kak-metod-



profilaktiki-razvitiya-izolirovannogo-visochnogo-roga-posle-
udaleniya-opukholi-bokovogo-zheludochka-klinicheskoe-
nablyudenie-i-obzor-literatury/70275.html

6. Oi S., Abbott R. Loculated ventricles and isolated compartments
in hydrocephalus: their pathophysiology and the efficacy
of neuroendoscopic surgery. Neurosurg Clin N Am 2004;15(1):
77—87. DOI: 10.1016/S1042-3680(03)00072-X

7. Lin Z., Wang C., Gao Z. et al. Clinical characteristics of and
treatment protocol for trapped temporal horn following resection
of lateral ventricular trigone meningioma: a single-center
experience. J Neurosurg 2019;132(2):481-90.
DOI: 10.3171/2018.11.JNS182710

8. Krihenbiihl A.K., BaldaufJ., Gaab M.R., Schroeder H.W.
Endoscopic temporal ventriculocisternostomy: an option for the
treatment of trapped temporal horns. J Neurosurg Pediatr
2013;11(5):568—74. DOI: 10.3171/2013.2.PEDS12417

Bkuag aBTopoB

Russian Journal of Neurosurgery

10.

11.

12.

HENPOXUPYPTUA
TOM 26 Volume 26

. Hervey-Jumper S.L., Ziewacz J.E., Heth J.A., Sullivan S.E.

Frontal-to-temporal horn shunt as treatment for temporal horn
entrapment. J Neurosurg 2010;112(2):410-3.

DOI: 10.3171/2009.3.JNS081423

Chen C.C., Kasper E.M., Zinn P.O., Warnke P.C. Management
of entrapped temporal horn by temporal horn to prepontine cistern
shunting. World Neurosurg 2013;79(2):404.e7—10.

DOI: 10.1016/j.wneu.2011.02.025

Zhang B., Wang X., Li C., Li Z. Neuroendoscopic

fenestration for entrapped temporal horn after surgery: report

of 3 cases. World Neurosurg 2018;112:77—80.

DOI: 10.1016/j.wneu.2018.01.096

Paredes 1., Orduna J., Fustero D. et al. Endoscopic temporal
ventriculocisternostomy for the management of temporal horn
entrapment: report of 4 cases. J Neurosurg 2017;126(1):298—303.
DOI: 10.3171/2016.1.JNS152248

C.A. MapsiiiieB: BbINOJHEHUE XMPYPIrMUECKUX OTEpaLMil, HallMCaHWE TEKCTa CTaThH;

P.D. NukuHuH: HabJloieHUE 3a MallMeHTaMU;

H.C. TpaueB: cO0Op NaHHBIX ISl aHAJIU3A;

B.1O. XKykoB: HayuHOe peiaKTUPOBaHUE;

J.W. TTuuxenaypu: BbITOJIHEHUE XUPYPTUYECKUX ONEepaLIUii.
Authors’ contributions

S.A. Maryashev: performing surgical operations, article writing;
R.E. Ishkinin: patient monitoring;

N.S. Grachev: data collection for analysis;

V.Yu. Zhukov: scientific editing;

D.I. Pitskhelauri: performing surgical operations.

ORCID aBtopos / ORCID of authors

C.A. MapsieB / S.A. Maryashev: https://orcid.org/0000-0002-0108-0677
P.5. Nmkunun / R.E. Ishkinin: https://orcid.org/0000-0003-4695-3715

H.C. I'paueB / N.S. Grachev: https://orcid.org/0000-0002-6390-4192
B.10. Xykos / V.Yu. Zhukov: https://orcid.org/0000-0002-2523-3009

.. IMuuxenaypu / D.1. Pitskhelauri: https://orcid.org/0000-0003-0374-7970

KonhamkT unTepecoB. ABTOPbI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.

Conflict of interest. The authors declare no conflict of interest.

®unancuposanue. VccienoBaHue mpoBeaeHO 6€3 CIOHCOPCKO# TOMIEPKKHU.

Funding. The study was performed without external funding.

Co0uoneHne npaB NALMEHTOB ¥ NPAaBUI 0MO3THKH. Bee naumeHTs! noxnucanu MHGOPMUPOBAHHOE COIJIACHE HA y4acTHe B UCCIIEOBAHUY.
Compliance with patient rights and principles of bioethics. All patients signed an informed consent to participate in the study.

Crarps noctynuia: 14.05.2023. Ipunsara K myoamkamun: 25.01.2024.
Article submitted: 14.05.2023. Accepted for publication: 25.01.2024.

2'2024

OpurvHanbHas paboTa | Original report

53


https://orcid.org/0000-0002-0108-0677
https://orcid.org/0000-0003-4695-3715
https://orcid.org/0000-0002-6390-4192
https://orcid.org/0000-0002-2523-3009
https://orcid.org/0000-0003-0374-7970

2'2024

OpurvHanbHas paboTa | Original report

54

HEVIPOXUPYPTHA | Russian Journal of Neurosurgery
TOM 26 Volume 26

DOI: https://doi.org/10.17650/1683-3295-2024-26-2-54-60 () BY 4.0

[TPEUMYIIECTBEHHAS JTIOKAJIU3ALIMA U TTYTU
METACTA3VPOBAHVA B TOJIOBHOW MO3T
3JIOKAYECTBEHHBIX OBPA3SOBAHUN JKEHCKOM
PEITPOOVKTUBHOW CUCTEMDBI

C.B. Yepnos!, C.D. Kpacuiabuukos', JI.A. P3aes?, A.B. Kaqunosckuii?, A.B. 3otoB?, A.P. Kacsimos?,
E.B. TopmoasicoBa?, E.K. Yikakosa?, M.K. Auraesn’

!Hnemumym onxonoeuu u netipoxupypeuu OI'BY « HayuonanvHolii MeOUYUHCKUN UCCAe008AMENbCKULL UeHMP UM. aKao.
FE.H. Mewanxuna» Munzdpasa Poccuu; Poccus, 630055 Hoeocubupck, ya. PeukyHnosckas, 15;

2PI'hY «Dedepanvhutii uenmp neiipoxupypeuu> Munzopasa Poccuu; Poccus, 630087 Hosocubupck,

ya. Hemuposuua-Jlanuenko, 132/1

KontakTtbl: Cepreit Bnagumuposuy YepHos chernov.neuro@gmail.com

BeepeHune. Metactasbl 3710Ka4eCTBEHHbIX OMyX0Neil EeHCKON penpoAyKTUBHO CUCTEMbI B FOIOBHOI MO3T BCTpeYaloTca
PeAKo U COCTABNAKT OKOJO 5 % BCEX Cly4aeB METACTaTUYECKOrO NOPaXeHUs LeHTpasbHOI HepBHOW cucTembl. Hanbonee
4acTo MeTacTasupyloT pak anuHukoB (0,49-6,1 %), pak aHgomeTpus (0,4—1,2 %) v pak weitkn matku (0,3-0,9 %). Mpe-
MMYLLECTBEHHAsA IOKaNU3aL1a 1 NyT pacnpocTpaHeHUA METacTa3oB B rONOBHOM MO3T NpW AaHHOI KaTeropuu onyxonei
MOTYT OTNNYATLCS OT PaKa JIerkoro, MOJOYHON Xesne3bl, NoOYeK NN MeNaHOMbI.

Llenb nccnepoBanma — npoBecTy aHanu3 No0KaaM3aLuMm NOpaxeHUs roNoOBHOTO MO3ra Npu MeTacTa3npoBaHUM 310Kave-
CTBEHHBIX OMNyX0Jel penpofyKTUBHON CUCTEMbI KEHLWMUH W NyTei AUCCEMUHALNM 3N10KAYECTBEHHbIX KNETOK U3 nepBuY-
HOTO 0Yara B LEeHTPasbHYI0 HEPBHYIO CUCTEMY.

Marepuans! u metogpl. C 2013 no 2020 r. B 0TAENEHNUU HeilpooHKonorum ®eaepanbHoro LeHTpa Helpoxupypruvm MuH-
3apaBa Poccuu (r. HoBocubupck) 6bI10 NpoonepupoBaHo 448 NaLMEHTOB C METACTaTUYECKUM NOPaXEHUEM FOJI0BHOTO
MO3ra npu 3N10KayecTBEHHbIX 06Pa30BaHUAX Pa3NNYHLIX OPraHoOB U CUCTEM. W3 HUX MeTacTasbl ONyXoseit KEeHCKON pe-
NpoAyKTUBHOMN cuctembl BcTpeTunuck B 32 (7,1 %) cnyyasx. CpegHuit Bo3pacT nauueHTok coctasun 55,1 (27-72) ropa.
Pak AMYHWMKOB ABMACA NepBUYHBIM o4aroM B 24 (5,3 %) cnayyasx, pak aHpomeTpus — B 6 (1,3 %), paK Weiiku maTku —
8 2 (0,4 %). Hanbonee yacto metacrasbl GbI1M pacnonoxeHsl B 3aTblnoyHoi gone — B 10 (31,3 %) cnyyasx. Cy6TeHTopu-
anbHas NoKaNM3aLmMs Haxogunach Ha 2-M Mecte no Yactote — 9 (28,1 %) cnyyaes, U3 HUX MeTACcTasbl B MO3KEYOK Oblin
3aperncTpupoBaHbl B 8 cyyasx v B 1 ciyyae meTacTas pacnonarancs B CTBOJE FONOBHOTO MO3ra.

Pe3ynbrarbl. ToTanbHoe yAaneHue MeTacTasa 13 rofloBHOr0 Mo3ra 6bl10 JOCTUTHYTO Y BCeX 32 nauneHToK. M3 9 cnyyaes
C cybTeHTOpManbHOM NoKanusaumei MetTactasa ToNbKO y 1 maumeHTKU 6binM BepUBULMPOBaAHbLI METACTasbl B NErKMX.
Y 16 naumeHTOK Nocne onepaLmn OTMEYeH perpecc HeBpoNOrMYeCKoN CUMNTOMATUKKN U yiyylleHne cocToaHus. NHaekc
KapHOBCKOro Ha MOMEHT BbINMUCKU COCTaBMN B cpefHeM 85,2 6anna.

3akntouenne. CyGTeHTOPUANbHASA JIOKaNWU3aLMA METACTa30B NPU 3710KaYECTBEHHbIX OMYXONAX KEHCKOW PenpoAyKTUBHOIA
CUCTEMbI 3aHMMAET OAHO U3 BeAyLMX MeCT. ITO 06YCIOBNEHO TEM, YTO AMCCEMUHALMSA OMYXONEBbIX KIETOK MOXET NPOUCXOANTL
BEHO3HbIM (MapafioKcanbHbIM) MyTeM Yepes napaBepTebpabHyI0 BEHO3HYIO CETb HAMpAMYIO B MO3XKEYOK UK CTBON 6e3 yyacTus
MaJIoro Kpyra KpoBooOpalLueHus 1 nopameHns nerkux. Heobxoanmo yumThIBaTh 3T0 /11 CBOEBPEMEHHOTO BbIABJIEHUS MeTacTa-
TUYECKOr0 NOPaXKeH!A roN0BHOTO MO3ra W HanpaBieHWA TaKNX NaLMEHTOK HA HENPOXMUPYPTUYECKOe leyeHNe.

KnioueBble cnoBa: metacTtas B roJIOBHOI MO3F, MeTacTa3 B MO3Xe4oK, PaK ANYHUKOB, paK SHAOMETPUA, PaK WenKN MaTku,
BEHO3HbIN (napanoxcaanblﬁ) nyTb METACTa3npoBaHuA, BepTe6paanaﬂ BEHO3Has ceTb baTcoHa

Ana uutuposanua: Yepros C.B., KpacunbHukos C.3., P3aes [I.A. u ap. MpenmyLiecTBEHHAA NOKANM3aLUA U NYTU META-
CTa3WpOBaHWA B FONOBHOI MO3F 3/10KAYeCTBEHHbIX 06Pa30BaHMii KEHCKON PenpoayKTUBHON cucTembl. Hellpoxupyprus
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Background. Metastases of the female reproductive system cancer to the brain are rare and reach about 5 % of all
cases with metastatic lesions of the central nervous system. The most common metastases are ovarian cancer (0.49-6.1 %),
endometrial cancer (0.4-1.2 %) and cervical cancer (0.3-0.9 %). The predominant localization and ways of spreading
metastases to the brain in this category of tumors may differ from lung cancer, breast cancer, kidney cancer or melanoma.
Aim. To analyze the localization of brain metastases of malignant tumors of the female reproductive system and the
ways of dissemination of malignant cells from the primary focus to the central nervous system.

Materials and methods. From 2013 to 2020, a total number of 448 patients with metastatic brain tumors from dif-
ferent cancers were operated on at the Department of Neuro-Oncology of the Federal Center of Neurosurgery (Novo-
sibirsk). Metastases of tumors of the female reproductive system were presented in 32 (7.1 %) cases. The average
age was 55.1 (27-72) years. Ovarian cancer was the primary focus in 24 (5.3 %) cases, endometrial cancer —in 6 (1.3 %),
cervical cancer —in 2 (0.4 %). Occipital lobe was the most often location for the metastases in the brain and occurred
in 10 (31.3 %) patients. Subtentorial localization was on the second place and noted in 9 (28.1 %) cases. Of these,
metastases to the cerebellum were registered in 8 cases and in 1 case the metastasis was located in the brain stem.
Results. Gross total removal of metastasis was achieved in all 32 patients. Of 9 cases with subtentorial localization
of metastasis, only 1 patient had lung metastases verified. Regression of neurological symptoms and improvement
of the condition were noted in 16 patients after surgery. The Karnovsky performance score at the time of discharge was 85.2.
Conclusion. The subtentorial location of metastases in malignant tumors of the female reproductive system occupies
one of the leading places. This is because the dissemination of tumor cells from the pelvis can occur through a Batson
vertebral venous system directly to the cerebellum or brain stem without the pulmonary blood circulation and lung
dissemination. This should be taken into account for the early diagnosis of subtentorial metastatic brain tumors
and referral of these patients for neurosurgical treatment.

Keywords: brain metastasis, cerebellar metastases, ovarian cancer, endometrial cancer, cervical cancer, venous (para-
doxical) metastasis dissemination, Batson vertebral venous system

For citation: Chernov S.V., Krasilnikov S.E., Rzaev J.A. et al. Predominant localization and ways of metastatic dissemi-
nation to the brain of malignant tumors of the female reproductive system. Neyrokhirurgiya = Russian Journal
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BBEJIEHUWE

LlepebpanbHbIe MeTacTa3bl Pa3TNIHBIX 3JI0KAYCCTBCH-
HBIX OIYXOJIeH 3aHMMAIOT OHO U3 BEAYIIIIX MECT B CTPYK-
Type BCeX 3JI0KAYeCTBEHHBIX HOBOOOPAa30BaHMI TOJIOBHOTO
MO3Ta U COCTaBIISIIOT, TI0 JAaHHBIM JIMTepaTyphl, oT 10
10 30 % [1, 2]. [1pu aToM MeTacTa3upoBaHUE B FOJIOBHOM
MO3T OITyXOJIeil KeHCKOW PEIIPOXYKTHBHON CUCTEMBI
BCTPEYAETCsI PEIKO U COCTaBJIsIeT He 6oJiee 5 % Bcex city-
YaeB METACTaTUIECKOTO MOPaXeHMs IICHTPaIbHOM HEPB-
Holi cucteMsl |3, 4]. Cpenu gaHHOI KaTeropuu 310Kave-
CTBEHHBIX 00pa30BaHMUIT HAOOJIee YacTO B TOJIOBHOI MO3T
METacTa3upyIOT paK SUYHUKOB, IIEHKN MAaTKH U DHOO-
MeTpusi. MeTacTtasupoBaHUe paka SMIHUKOB B TOJIOBHOM
MO3T, TI0 TaHHBIM JINTEPATYPhI, BCTPEIACTCSI C JaCTOTOMU
0,49—6,1 % [5], MeTacTa3bl paka SHIOMETPUSI PETUCTPH-
PYIOTCSI B TOJIOBHOM MO3T€ ¢ MEHbIIei yacToToit — 0,4—
1,2 % [6], caMbIM peIKUM SIBJISIETCSI METACTA3UMPOBAHUE
B TOJIOBHOM MO3T pakKa IIeKN MaTKM — 9acTOTa COCTaB-
nstet Beero 0,3—0,9 % [7]. Takum o6pa3oM, JaHHbIE 3710~
KadyeCTBEHHBIE OITYXOJIM OTHOCATCSI K HEMpOdDOOHBIM,
1 MarHATHO-PEe30HaHCHAsI TOMOTpacus TOJIOBHOTO MO3Ta
He BXOIWUT B CTAHIAPTHOE 00CIeI0BaHNE TAKHX HAIIUCHTOB.
OmHako 3HAYMMOCTD B HEMPOOHKOJIOTMYECKOM ITPAKTUKE
METacTa30B JaXe PeAKO METacTa3UPYIOIIMX OITyXOJIei

He clieayeT HeJooleHUBaTh. Kak npaBuio, MeTacTa3upo-
BaHME B FOJIOBHOM MO3T MPU Pa3IMYHbIX BUAAX paKa KeH-
CKOW PENpOAYKTUBHOM CUCTEMBI MPOUCXOIUT Ha MO3AHUX
CTaausIX pa3BUTHS 3a0oieBaHUsl. UMeHHO 3TO 00yCnoB-
JIMBAET HU3KYI0O MEIWAHY MPOAOJKUTEIbHOCTU XU3HU
3TUX MALUMEHTOK, KOTOpasl Mpu pake SUYHUKOB U MeTa-
CTa3ax B TOJIOBHOI MO3T B CpeTHEM He TIPEBHIIIacT 8,2 Mec
[8, 9].

HecmoTpst Ha peakocTh MeTacTa3vpoOBaHUS 3J10Kaye-
CTBEHHBIX HOBOOOPa30BaHU XEeHCKOM pelnpOAyKTUBHOM
CUCTEMBI, CJeAyeT MOMHUTh 00 3TOM U ObITh HACTOPO-
JKEHHBIM TPU JICYUEHU U U HAOIIOAEHUN TaKKX MAllUeHTOK,
TeM 0oJiee YTO MEXaHU3M METACTa3upPOBAHUS U TIPEUMY-
LIECTBEHHAs JIOKAJIM3ALNS METACTA30B 3TUX OITYXOJIeH
B FOJIOBHOM MO3T€ MOTYT OTJIMYaThCsl OT APYTUX 3JI0Kaue-
CTBEHHBIX OMYXOJIE€H, TAKMX KaK pakK JIETKOro, MOJOYHOM
JKeJie3bl, MOYEK WK MeJlaHOMA.

Iean uccienoBanns — MPOBEACHWE aHAIM3A TTPEUMY-
IIIECTBEHHON JIOKAN3allM METACTA30B B TOJIOBHOM MO3T
U TTyTeU MX pacIpOCTPaHEHUSI TTPU 3JTI0KAYECTBEHHBIX OITy-
XOJISIX PEITPOAYKTUBHOM CHCTEMBI Y KEHIITMH. DTO HE00X0-
MO JIJISI CBOEBPEMEHHOTO UX BbISIBJICHMST U TIPOBEIEHUS
KOMILJIEKCHOTO JIeYeHUSsI MAllMeHTOK, BKJII0Yasi HeHpo-
XUPYypTUYECKOe Mocobue, YTO MO3BOJISIET 3HAYUTEIbHO
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YIYYIIUTD PE3YyJbTaThl ICUCHUA TAKUX IMTALIMCHTOK, YBCJIN-
YUTb 06H_IYIO IIPOJOJKHUTCIIBHOCTD NUX XKM3HU.

MATEPHAJIBI 1 METO/IbI

3amepuon ¢ 2013 mo 2020 1. B oTaEIeHUM HEMPOOHKO-
siorun MenepanbHOTo LIEHTpa HepoXupypruu MuH3apa-
Ba Poccum (. HoBocmOMpCcK) OBUIO IMPOOIIEpHPOBAHO
448 malyeHToOB ¢ MeTacTa3aMM B TOJIOBHOM MO3T pa3ind-
HOM TMCTOJIOTMYECKOM CTPYKTYphl. M3 HMX MeTacTa3bl
JKeHCKOM perpOayKTUBHOM CUCTEMBI BCTPETUIINCH B 32 CITy-
yasix, 4To cocTaBmio 7,1 % Bcex mpooIeprupoOBaHHbIX I1a-
mreHToB. KiTmAMYecKre qaHHbIe TTAMEHTOK ITPEICTaBIe-
HBI B TAOJINILIE.

Kaunuueckue dannole nayuenmok (n = 32)
Patients’ clinical data (n = 32)

IToka3arenn 3HayeHue

CpenHuit Bo3pacT (Iramnas3oH), JIeT 551 (27—72
Mean age (range), years 1(Q27-72)
g g

IlepBuuHEIii ovar, # (%):
First lesion, n (%):

paK SUYHUKOB

ovarian cancer

paxK dHAOMETPUSI

endometrial cancer

pak ek MaTKA

cervical cancer

24.(5,3)
6(1,3)
2(0,4)

KommyectBo MeTacTasoB B TOJIOBHOM MO3re, 71 (%):
Number of metastases in the brain, n (%):
€IMHUYHOE TTIOPAXKECHUE
single lesion
MHOXEeCTBEHHOE MopaxeHue (>2)
multiple lesions (>2)

14 (43,7)
18 (66,3)

Pasmep metacTasos, n (%):
Metastases size, n (%):

>5,0cm

>5.0 cm

3,0-5,0 cm

3.0-5.0cm

2,0-3,0 cm

2.0-3.0cm

8 (25)
21 (65,6)
3094
Cpenuuit nHaekc KapHoBCcKOro 10 orepainmu,

Oasuibl

Mean Karnofsky performance status prior to surgery,
points

71,6

CpenHuii BO3pacT MalMeHTOK COCTaBMII 55 JeT. B ka-
YeCcTBE MEPBUYHON OMYXOJIU paK SIMIHUKOB BCTPETUIICS
B HanOoJIbIIeM yncie ciydaes (5,3 %), pak SHIOMETPUs
ObUT Ha 2-M MecTe mo pacrpocrpaHeHHoctu (1,3 %)
1 Ha 3-M MecTe — pak ek Matku (0,4 %). Y GOJbIIIH-
CTBa NauueHToK (66,3 %) Hab101a710Ch MHOXECTBEHHOE
ImopaxxeHne (>2 MeTacTa3oB B TOJOBHOI Mo3r). Pazmep
OITePMPOBAHHOTO METACTATUIECKOTO OYara B OOJIBIIIMHCT-
Be ciay4daeB (65,6 %) 6bL1 ot 3,0 1o 5,0 cM B muameTpe,
a B 8 (25 %) cnyuasx npesbiiiai 5,0 cM B MAKCUMAJIbHOM
n3MepeHun. O0IIIee COCTOSTHIE MALIMEHTOK OIIEHNBAJIOCh

C MICTTOJIB30BaHMEM OOIIETTPUHSTOM KAkl KapHOBCKOTO.
CpenHsist omieHKa 110 mKajie KapHOBCKOro 1o orepanuu
cocraBwmia 71,6 Gaia.

PacmipeneneHe MeTacTa3oB M0 JIOKAIM3AINHI B pa3jId-
HBIX OTZEJIaX TOJIOBHOTO MO3Ta IIPEICTaBIeHO Ha puC. 1.

B 3amHeit geperrHoit ssMKe (CyOTeHTOPHUAIBHO) MeTa-
cTa3bl pacnojaranuch B9 (28,1 %) ciyyasix, U3 HUX MeTa-
CTa3MpOBaHME B MO3XKEUOK BCTPETUIOCH B 8 (25 %) ciy-
yagx u B 1 (3,1 %) ciydyae meTactas paka SIMYHUKOB
JIOKAJIM30BaJICSI B CTBOJIC TOJIOBHOTO Mo3ra. Pacmipenerne-
HIE METACTa30B, PACITOJIOKEHHBIX B OOJIBIINX ITOJTYIIAPH -
SIX, TIO JIOKAJIM3AIIUH B Pa3HBIX IOJISX OBUIO CIICTYIOIINM:
B JIOOHOI M BMCOYHOM monsix — 1o 5 (15,6 %) ciaydaes,
B TeMeHHoI goyie — B 2 (6,3 %) ciydasix, B 3aTbUIOYHOM
noie — B 10 (31,3 %) ciay4asx, T.e. y MAKCUMAJIBHOT'O YKC-
J1a manueHToK. Takum o6pasoM, y 19 (59,4 %) nmanmeHTOK
METacTa3bl PacloJIaTaIiCh B 3aHUX OTIEJIaX TOJIOBHOTO
MO3Ta, 9TO COCTaBJIsIeT OOJBITMHCTBO CIyJacB B HaIllei
Cepum.

Hesponornueckuii nepuunT 66T TIpeacTaBlieH 00-
IIeMO3rOBOIl CMMIITOMATHUKOM y BCeX 32 IMallMeHTOK.
OugaroBasi CUMIITOMAaTHKa 10 OIepalli¥ HabJIomanach
y 20 (62,5 %) nmauueHToK. M3 HUX y 6 malMeHTOK ObLI
YMEpPEHHBIN KOHTpajaTepalbHbIN reMunapes, y 1 — aie-
MEHTBHI MOTOpPHOI ada3nu, 3 ManueHTKA UMEJIN CTPYKTYpP-
HYIO SMIIWICTICHIO, HapyIieHre (hYHKITIN YePEITHO-MO3TOBBIX
HEPBOB OBUIO Y ITAIIMEHTOK C MOpaskeHNeM KaBEPHO3HOTO
CHHYCa 1 CTBOJIA, Y BceX 8 MAlIMEHTOK C PacIOIOKEHNEM
MeTacTa3a B MO3XeUKe IMPUCYTCTBOBAJa MO3KEUKOBAS
atakcus. B 3 caygasx rmpm pasMepe MeTacTaza B MO3Ked-
Ke >3,5 cM 3a cueT oTeKa 1 Macc-3(dekra oT camoii ory-
XOJI Habmomanack Kommpeccust 1V Xemymouka ¢ pa3Bu-
THEM OKKIIO3MOHHOU rumpoiiedanuu. OmepaTUBHOE
JIeYECHHE 3TUM ITallMeHTKaM ITPOBOIMIIOCH B IEHB ITOCTYII-
JICHUsI B CTAIIMOHAP.

VY 7 mauuneHToK ¢ CyOTEeHTOPUATBLHBIM PACIIOJIOXKEHU -
€M METaCcTaTUYeCKOro ovyara (MO3Xe4OK M CTBOJI) MHIEKC

1

10

B Mo3xeyok / Cerebellum
CrBon mo3ra / Brainstem

B KaBepHO3HbI cuHyc /
Cavernous sinus

M Jlo6Has pona / Frontal lobe
Buicounas gons / Temporal lobe
TemeHHas pons / Parietal lobe
3atbinoyHasa gona / Occipital lobe

Puc. 1. Pacnpedenenue memacmasos no 10Kaau3ayuL 8 paziuutsix omoesax
20/108H020 Mo32a (n = 32)

Fig. 1. Metastasis locations in different parts of the brain (n = 32)



Kapnosckoro 0b11 60 6a/U10B ¥ TOJIBKO Y 2 MalMEHTOK —
70 6aI0B, TAKMM 00pa30M, OHU COCTABUIIN TPYIITY O0JIb-
HBIX B HAanOoJIee TSKEJIOM COCTOSTHUM.

PE3VJIBI'ATHI

Bce manmmenTku (7 = 32) ObUIH OIIEPUPOBAHEI C MC-
IMOJIb30BAaHMEM OIIEPAlIMOHHOIO MHUKPOCKOIIa, HEMpo-
HaBUTAIlMU, MUKPOXHPYPTUICCKOTO MHCTPYMEHTAPHUS
¥ HeHipo(M3NOIOrMIecKOro MOHUTOpUHTA. [Toka3zaHmeM
K oIlepalluy SBJISTACH HAaJIW4IMe eAMHUIHOIO MeTacTas3a
B TOJIOBHOI MO3I, BHI3BIBAIOIIETO CHMIITOMATHKY, JILOO
HaMOOJIBIINI TTO pa3Mepy Ovar IIpy MHOXECTBEHHOM I10-
paxXeHWH, KOTOPHIN BBI3BIBAI Macc-3(MMEeKT 1 HeBPOJIO-
TUICCKU TeDUIINT.

Llenpro XupypruaecKoro JIeYeHS ObIIO panuKalbHOE
yIaajeHue CMMIITOMHOTO MeTacTas3a ¢ Bepu(urKalmeit ruc-
TOJIOTMYECKOTO IMarHo3a, ycTpaHeHneM Macc-3ddekTa
W KyInHpOBaHMEM HEBPOJOTMUECKON CUMIITOMATHUKH,
YTO OBLIO JOCTUTHYTO BO BceX 32 ciydasix. [Tocie BBITOI-
HEHHOM oTepauy HapacTaHWsI HEBPOJIOTUIECKOTo nedu-
IIMTa He OBLIO 3aperMCTPUPOBAHO HHU B OTHOM CIIydae,
Hao00poT, y 16 mauueHTOK ObLIO OTMEYEHO YJIydIleHue
B BUIE perpecca MOOIEPallMOHHON HEBPOJOrMYeCKOM
cumriromMaTuky. Hanbosiee BeIpaxkeHHAs TIOJIOXKUTEIbHAS
IWHAMWKa ObLIa OTMEUYEHA B IPYIINE IMallMEHTOK C Me-
TacTa3aMM B 3a[IHIOI0 YePEIHYIO IMKY — B 5 (62,5 %) u3
8 cllygaeB COCTOSIHME 3THUX ITAIIMEHTOK 3HAYUTEIHHO YIyd-
IIIJIOCH TTOCJIE TIPOBEICHHOM OTlepalliy 3a CYeT perpecca
00IIIeMO3TOBO# CMITTOMATUKH Y YMEHBIIICHUSI IIPOSIBIIC-
HUIT MO3XEUYKOBOM aTaKCUU, B OCTAJIbHBIX 3 CIIydasx
HE U3MEHWIOCH. Y 3 MAaIlMeHTOK ¢ OKKJIIO3MOHHOM TUAPO-
medanmeit onepaTiBHOE JicUeHNE OBIIO BRIMIOJIHEHO B ICHD
ITOCTYIUICHUS B CTAlIMOHAP M HAIIpaBJICHO Ha YCTpaHEHUE
MeTacTa3a KaK MPUINHBI pa3BuTUs rugponedanmmu. He-
00XOIMMOCTU B TIPOBEACHUM JTUKBOPOIIYHTUPYIOIICH
oIepaluy y 3TUX MMALIMEHTOK He BO3HUKIO. CpemHss
olleHKa 1o mKaje KapHOBCKOTo mociie onepaini cocTa-
Buiia 85,2 Gaia (oo onepauuu — 71,6 6asia).

MEI IpoaHaTM3UPOBAIIN TaHHBIC TIPEIOIICPAIIMOHHBIX
o0ceoBaHN BCeX MAMEHTOK C CYOTEHTOPHAIbHBIM
pacITOIOXKeHUEM METacTa30B M BBIICHWIM, YTO B §
(88,9 %) ciaydasix MeTaCTaTUYECKOIO IMOPAXEHUST JIETKUX
oOHapyxeHo He Ob110. TonbKko y 1 mauueHTKu ObUIM Be-
pUGUITMPOBAHBI METACTA3HI B JIESTOYHOM TKaHU 1 TUMda-
THYECKMX y3J1aX CPEIOCTCHHUSI.

Haubomnee 9acTbIM T’MCTOJIOTHIECKUM BapUAHTOM Cpe-
IM MeTacTa3oB ObUIM ameHoKapuumHoMbl — 19 (59,3 %)
ciydaeB. OcTabHBIC BApUAHTHI BCTPEYAIMCH peXXe 1 ObLIN
MpeaCTaBIEeHbI XeIe3UCThIM pakoM — 5 (15,6 %) ciy4daes,
CBETJIOKJIETOYHOI KapLuuHoMoit — 4 (12,5 %), minockokiie-
TOYHOM KapLuHoMoii — 2 (6,2 %), HuskoaubdepeHIUPO-
BaHHBIM pakoM — 2 (6,2 %) ciydasl.

OBCYXIEHUE
HaunbGonee gyacTeiM BapMaHTOM pacIPOCTPaHCHMUS
METacTa30B 3JI0KAYeCTBEHHBIX OITyXOJIeii, B TOM YHCIIe
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1 00pa30BaHUI KEHCKOW pPenpOAyKTUBHOM CHUCTEMBI,
B TOJIOBHOM MO3T SIBJISIETCSI TIPSIMOI TeMaTOTeHHBIA ITyTh
MeTactasupoBanus [10]. [Tpu aToM MeTacTa3sl OOBIYHO
JMIOCTUTAIOT LIEHTPAJIbHOM HEPBHOM CHCTEMBI Yepe3 CHCTe-
My HIDKHEH IT0J10#1 BEHBI, TIpaBBIe OTIEIIBI Ceplia 1 Yepe3
MaJIbIi KpyT KpOBOOOpAIIIeH!sI JOCTUTAIOT JIeTKUX. Jaree
pPaKoOBBIE KJICTKN B CAMUX JIETKNX (hOPMUPYIOT «IIEPBUI-
HBIC» METACTa3bl, M3 KOTOPBIX C TOKOM KPOBH OITYyXOJICBBIC
KJIETKM TIOTIaaloT B JIEBBIC OTIEIIBI CepAlla M 3aTeM Yepe3
OacceifH BHYTPEHHUX COHHBIX apTepHil pacIIpOCTPaHSIIOT-
csI B TOJIOBHOM MO3T C Pa3BUTHEM TaK Ha3BIBAEMBbIX «BTO-
PUYHBIX» METAaCTa30B.

Tak Kax OOJIbIITNe TTOMYIIapHs MO3Ta UMEIOT IIPENMY-
IIeCTBEHHOE KPOBOCHAOXEHUE M3 0acCeiHOB IpaBoOi
1 JICBOM BHYTPEHHUX COHHBIX apTePHIi, UTO COCTABIISICT
110 80 % 00111er0 KPOBOTOKA TOJIOBHOTO MO3ra, COOTBETCT-
BEHHO, IIPY JAHHOM ITyTH PacIIPOCTPAHEHMS METaCTa30B
OOJIbIIAsT MX YaCTh JOJDKHA OBITh PACIIONOXEHA NMEHHO
B JOJISIX OOJIBIINX TTOJIYLIAPHWiA: JIOOHOM, BUCOYHOI U Te-
MEHHOI. M03:3Xe4OK 1 CTBOJI MO3Ta SIBJITIOTCS MEHee Jac-
TOI JIOKAJIM3aIMei MeTacTa30B Pa3IMIHBIX 3I0KAYeCTBEH-
HBbIX omyxojeit — 10—15u 3 % ciaydaeB coorBeTcTBEHHO [11].
OnHako 3JI0Ka4eCTBEHHBIE HOBOOOPA30BaHMUS MaJIOTO
Ta3a, HA0OOPOT, YACTO MMEIOT PACIIPOCTPaHEHUE B 3a-
HIOIO YEPEITHYIO SIMKY — MO3XEUOK, CTBOJI MO3Ta, a TAKKe
3aTBUIOYHYIO TOJTIO, KOTOPBIC ITPENMYIIECTBEHHO KPOBO-
CHaAOXaTCsI U3 BepTeOpOoOa3ISIpPHOTO OacceiiHa 1 3agHel
MO3TOBOM apTepun. Tak, o JaHHBIM MeTaaHaIM3a 00JIb-
IIIOTO KOJIMYECTBA TaHHBIX JIMTePaTypHl 3a repuox ¢ 1970
o 2020 1. yacToTa MeTacTa3uPOBAHUS paKa SHIOMETPHUS
B MO3:K€YOK OBIIa Ha 1-M MecTe cpean BCeX OTAEIOB Io-
JIOBHOI'O MO3ra 1 coctaBuia 25,6 %, a MeTacTasbl B 3aThI-
JIOUHYIO JOJII0 BCTpeTWINCh B 15,4 % ciyyaeB. Takast xke
TEHICHIINS OTMEUCHA 1 IS METaCcTa30B pakKa IIeHKN MaT-
K1, a IMEHHO — B MO3KeUKe, KOTOPBIi COCTABIISIET BCETO
12,6 % Bcero oobeMa roJI0OBHOTO MO3ra, METacTa3bl paka
LIeAKU MaTKKU Habmomanuch B 26,7 % ciaydaeB, ycTymas
I10 JIOKAJIM3aLMU TOJIbKO TeMeHHo noe (34,2 % ciyua-
eB). MeTacTa3bl Py 3TOM TUTIE paKa B 3aTBUIOYHYIO JTOJIIO
ObL1u BhisiBIeHBI B 20,3 % caydaeB [12]. Pak ssmuHUKOB
TaKXKe He ABJISICTCS UCKITIOUCHUEM 1 UMEET aHAIOTUIHYIO
TEHICHIINIO PaCIIPOCTPAaHEHMS B 3aTHIOI0 YEPEITHYIO SIMKY.
Tak, o marHBEIM A. Wohl 1 coaBT. (2019), cyoTeHTOpHATb-
HbIE METACTa3bl BCTpEYaauch B 36 % ciydaes, UTO CIIyKU-
JIO HeOJIArONPUATHBIM ITPOTHOCTUICCKUM ITPU3HAKOM
TIpM OLIEHKE 00IIIeit BBKMBAEMOCTH 3TUX MTALIMEHTOK [13].

ITpu 5TOM Haseko He BceTma IMpy HATMIUH METacTa30B
B TOJJOBHOM MO3T€ BBISBIISIIOT MeTacTa3bl B JICTKHUX,
YTO HE BITOJTHE 3aKOHOMEPHO, €CJI pacCMaTpUBATh Bapy-
aHT MPSMOIM T€eMAaTOTEHHON TUCCEMUHALNU Yyepe3 00Jb-
1I0I 1 MaJiblii Kpyru KpoBooOpameHusi. B Haleit cepuu
HabmoneHuii y 9 (28,1 %) malmeHTOK MeTacTa3bl TAKXKe
BCTPETWIINCH B 3aHEH yepenmHol siMKe. [Ipyr 3TOM TOJIBKO
B | cirydae OBLI0 BepU(HUIINPOBAHO METACTaATUYECKOE TT0-
paXkeHHe JICTKUX W JTUMGbATUISCKUX Y3JI0B CPEIOCTCHUS.
B ocranbhbix 8 (88,9 %) ciiyyasix METacTa30B B JIETOYHOM
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IMapeHXMUMe IT0 JaHHBIM IIPeaoIepallHOHHON MYJIBTHCITH-
paIbHOM KOMITBIOTEPHO# ToMOrpaguy OpraHoB IPyIHOMI
KJIeTKM 3aUKCHUpoBaHO He Obu10. Cpenu cirydaeB mopa-
JKEeHUsI OOJIBIINX ITOTyIIapuii pacIIipoCcTpaHEeHNE MeTacTa-
30B B 3aThLJIOYHYIO AOJIIO OKa3aJI0Ch Ha 1-M MecTe 1 cocTa-
Busio 31,3 % (10 manueHToK).

BrIcokmif TIpOIIEHT METacTa3MPOBAaHMSI TaHHOM KaTe-
TOPUHU OIYXOJIeil CyOTEeHTOPUAIHFHO MOXHO OOBSICHUTH
TeM, 9TO 3JIOKaYeCTBEHHBIC HOBOOOPA30BaHMSI ITOJIOCTU
MaJIoTo Ta3a MOTYT IMCCEMUHUPOBATh M COBEPIIICHHO IPY-
UM IIyTeM, a UIMEHHO 4epe3 COCYIBI IT03BOHOYHOTO Be-
HO3HOTO CIUIeTeHUsI (TTapaBepTeOpabHOe cruieTeHre baT-
coHa (Batson)), mpoHuKast HEITOCPeICTBEHHO B BEHO3HBIM
KPOBOTOK, OKPY>KAFOIII ITO3BOHOYHBIN CTOJIO M CITMHHOM
MO3T (puc. 2). DTO TaK Ha3bIBacMBIi ITapagoKCaJIbHBIN
BEHO3HBII ITyTh METacTa3MpPOBAaHUS 3JI0KAUYEeCTBEHHBIX
OITyXOJIC MaJioro Ta3za — 0e3 yJacTus JISTOYHOTO KpyTa
KpoBooOpamieHus [14—16].

M3ydeHre MO3BOHOYHOTO BEHO3HOTO CITJICTCHMS Ha-
yajioch B Hauajie XIX B. ¢ paboT ppaHIy3cKOro pU3N0I0-
ra u anaroMa [npoepra bpexera, koTopslii B 1819 1. Biep-
BbI€ JeTalbHO omnucan ero aHaromuio [17]. Hdanee yxe
B cepennHe XX B. aMepHKaHCKH yaeHbIir Ockap batcon
(Oscar Batson) mpomoikwn 3t pa6otsl. [Ipu 3TOM OH
caelaj akleHT He TOJIPKO Ha aHATOMMYECKUX OCOOEHHOC-
TSIX, HO ¥ Ha (GPM3NOJIOTHH 1 (PYHKIIUU 3TOTO OOIIMPHOTO
BEHO3HOTO CIUIETEHMSI, a TAKXKE OIPEACIIHII €TO POJIb B Me-
TacTa3UPOBAHUM 3JI0KAYECTBEHHBIX OITyXOJIEH Majoro
tasa [18, 19].

B pa3nmmuHbIX aHATOMUYECKUX UCCICIOBAHUSIX OBUIO
oIpenesIeHo, 9TO JaHHas MMapaBepTeOpaabHasi BEHO3HAS
CHCTeMa XapaKTepHU3yeTCsT OTCYTCTBHEM KJIAITAaHOB 1, KaK
CIIEICTBHE 3TOTO, KPOBOTOK B ATUX BEHAX BO3MOXCH
B 000MX HAIIpaBIICHUSIX — KaK KpaHWAJIbHO, TaK W Kay-
nmanbHO [20]. TTpu 3TOM HJaHHAas BEeHO3HAs CEeTh HAIPSIMYIO
CBSI3aHA C CHHYCAaMHM TBEPIOM MO3TOBOI 000JIOUKH, BEeHa-
MM TTOOKOXHO-XMPOBOI KJIETUYATKH KOXHBIX ITOKPOBOB
TOJIOBHI ¥ BEeHAMHM MO3Ta M KOCTei depera, GopMUpys
B CBOIO OYepeIb OOIMMPHYIO BEHO3HYIO CHCTEMY, KOTOpast
00BeIUHSIET 1IepeOpaTbHbIC BEHbI, BEHO3HYIO CETh TPYIHOM
1 OPIOIITHOM TTOJIOCTH, a TAKKe Majioro taza. Gu3noorn-
YeCKHU 3TO HEOOXOIMMO JIJIST PETYIISILIMI BHYTPUIEPEITHOTO
JaBJICHUS, CBSI3aHHOTO C Pa3IMYHBIMU COCTOSTHUSIMH, Ta-
KMMU KaK CMEHA ITOJIOXKEHUS TeJla B IIPOCTPaHCTBE, Ka-
IeJIb, YMXaHWe, a TAKKe B TEPMOPETY/ISIINN TOJIOBHOTO
U CIUHHOTO Mo3ra. MMEeHHO peTporpagHBIii TOK KPOBU
IIPY Pa3IMYHBIX COCTOSTHUSAX 00eCIIeurBacT 3a0pocC OITy-
XOJIEBBIX KJIETOK B CTPYKTYPHI 3aIHEil YePEITHOU SIMKU
M3 OCHOBHOTO OYara B MaJIOM Ta3y I10 IapaBepTeOpaIbHOM
BEHO3HOI cucteMe baTcoHa, MUHYS JIeTOIHBII KPYT KPO-
BOOOpalLleHHS.

TakuMm obpa3zoM, ¢ yueTOM aHATOMUYECKUX OCOOEH-
HOCTEH pacItoIOKeHHS IIEPBUYHOTO 0Yara B IIOJIOCTH Ma-
JIOTO Ta3a MPH 3JI0KAYeCTBEHHBIX 00pa30BaHUSIX JKEHCKOM
PEeIIPONYKTUBHONM CUCTEMBI, a TaKXKe HAJIMIKUS KPYITHOTO
BEHO3HOTO CIUICTCHUSI M CBS3M €TI0 C BEHAMU M CUHyCaMU

BepxHana BeHa uepsa /
Superior vermian vein

“E“% et~ HwnxHAs BeHa yepBa /

e 4 -- Inferior vermian vein
; BepxHaAA BeHa Mo3xKeuKa /
Superior cerebellar vein

Hw>XHAA BeHa Mo3XeuKa /
Inferior cerebellar vein

3nuaypanbHoe cnneteHne
-~ batcona / Batson’s epidural
venous plexus

N penpoayKTUBHOU CUCTEMDI

uepes napaBepTebpanbHyio BEHO3HYIO CETb B 33AHIOI0
yepenHyto MKy / Path of metastases from the female
reproductive system through the paravertebral venous
network into the posterior cranial fossa

nyTb METaCTa30B N3 KEHCKO!

MaTtouHoe cnneteHuve /
_~Uterine plexus

-~ AnyHnkoBoe cnnetenue /
/ Ovarian plexus

Puc. 2. Ilymv pacnpocmpanenus memacmasos paka Heuckoll penpooyk-
MUBHOII cicmeMbl uepe3 6eHO3Hoe cnaemenue bamcona (pucyrnok nodeomog-
snen M.K. Anmaegbim)

Fig. 2. Path of metastases of female reproductive system cancer through the Batson
venous plexus (the figure was designed by M. K. Antaev)

TOJIOBHOTO MO3ra ¥ BO3MOXHOCTbIO BEHO3HOTO (I1apaaokK-
CajJIbHOI'0) PacIpOCTPaHEHUs 3I0KAYeCTBEHHBIX KIIETOK
MMEHHO B CTPYKTYPBI 3aHEN YEPEITHOM IMKH CTAHOBUTCSI
IMOHSTHOM TPOIIHOCTh METACTa3MPOBAHMSI STUX OITyXO0JIeit
B CTPYKTYPbI MO3KeUKa W CTBOJI TOJIOBHOIO MO3ra.
HecMoTpst Ha TO YTO y TAKMX paCIIPOCTPAHEHHBIX 3/10-
KA4yeCTBEHHBIX OITyXOJIEi, JAIOIIMX METACTA3bI B TOJIOBHOI
MO3I, KaK pak JIETKOro U paK MOJIOUHOM XeJie3bl, TaKKe
OTMEYaeTCsl TPOITHOCTh K CTPYKTYpaM 3amHeil YepernHoi
MK [21, 22], OCHOBHBIM IMyTeM METACTa3UpOBaHUS OyIeT
SIBJISITBCSI MUMEHHO FeMaTOr€HHbII — Yyepe3 apTepuajibHbIi
KPYT KPOBOOOpaIlleHUsI C TOPakKeHUEM B IIEPBYIO OYepeab
JIETOYHOM TKaHU, 3aTeM Yepe3 apTepUr BepTeOpobasusip-
HOro 6acceifHa ¢ pacpoCTpaHEHWEM B 3aThLIOYHYIO J0-
JII0, MO3XE4YOK U CTBOJI. B Haleir cepuun HabI0AeHUI
B a0COJIIOTHOM OOJIBLIIMHCTBE CJIy4aeB METACTA3UPOBAHMUS
B 3aIHIOIO YEPEITHYIO SIMKY He ObLIO BbISIBJIEHO METACTA30B
BJerkue (y 8 (88,9 %) u3 9 nalieHToK), 4TO IOATBEPXKAAET
BBICOKYIO BEPOSITHOCTb PACIIPOCTPAHEHMS STUX MeTacTa-
30B U3 IIEPBUYHOTO O0Yara B MaJioM Ta3y B CTPYKTYPhI MO3-
JK€4Ka U CTBOJ MMEHHO IapagoKCalbHbIM IIyTEM — Yepe3
napaBepTeOpasbHOE BEHO3HOE CILIeTeHue batcoHa.



B cBsI31 ¢ peaKOCTbIO Pa3BUTUSI METACTATUYECKOTO
MOPaXKEeHMSI TOJIOBHOIO MO3ra IIPHU pa3InYHbIX THHEKOJIO-
rMYeCKUX PaKOBBIX 3a00/I€BaHUSIX TaKKW€ METOMIbI JMar-
HOCTUKHU, KAK MATHUTHO-PE30HAHCHAS M KOMITbIOTEpHAsI
ToMorpacdusi FOJIOBHOTO MO3ra, He BXOIAT B CTaHAAPT 00-
clIefOBaHUI TpU BEAEHMU DTUX IMaLMeHTOK [23, 24].
IIpu 3TOM Takue MpOSIBIEHUSI BHYTPUYEPEITHOM IUIIEP-
TEH3UM, KaK TOJIOBHas1 00Jib, TOLIHOTA, PBOTA, a TAKXKe
HapyLIEeHWS! KOOPAUHALIMU ABMXEHUI U aTaKCHsI, 4aCTO
paclieHMBaIOTCs KakK 10004YHbIe 3(D(hEKTHI OT IPOBOAMMOIL
XUMUOTEpAIUK WU APYTUX CIIeLMaTIbHbIX METOIOB Jieue-
Hust. COOTBETCTBEHHO, IMAarHOCTUKA METACTA30B B FOJIOB-
HOM MO3T IIPU OITyXOJISIX XKE€HCKOM pernpoayKTUBHOM CUC-
TEMBI MOXET ObITh 3a11034aJI0i. B CBsSI3U ¢ TeM 4TO OAHOI
M3 CAMBIX YaCThIX JIOKAIU3ALMIA METACTaA3UPOBAHUS SIBJISI-
€TCS 3aIHsIs1 YeperHas SIMKa, CBOEBPEMEHHOCTb JUArHOC-
TUKU UMEET O4Y€Hb 0OJIbIIOE 3HAUYEHUE IJIsI OTUX HallieH-
TOK, BeIb NP JIOKATM3AIIUM METAacTa3a B MO3XEUKE MU
CTBOJI€ TOJIOBHOI'O MO3I'a JEKOMIIEH ALY Y TUX OOJIbHBIX
MOXET HACTYIIUTb OYEHb OBICTPO M3-3a Pa3BUTHS BbIpa-
JKEHHOTO OTeKa BOKPYT OIyXoJiM, Kommpeccuu 1V xemy-
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JI0YKa, pPa3BUTHUSI OKKITIO3UOHHON ruapouedatnu 1 Juc-
JIOKALIMOHHOTO CUHIpOMa C YIIIEMJIEHHEM CTBOJIa TOJIOBHOTO
Mo3ra B 00JIBIIIOM 3aTHUIOYHOM OTBEpCTUH. Bee 3T0 MoXeT
TIPUBECTH K JIETAJTLHOMY CXOIY B OU€Hb KOPOTKOE BpEeMSI.

SAK/ITFOYEHME

Takum oOpazoM, HEOOXOAUMO ITOMHUTD, YTO MPU 3JI0-
Ka4eCTBEHHBIX OITYXOJISIX OPTAaHOB XKEHCKOM PEITPOLYKTHB-
HOM CHCTEMBI METaCTa3MPOBAHKE B TOJIOBHOM MO3T MOXKET
WITH Yepe3 mapaBepTeOpaIbHYIO0 BEHO3HYIO CeTh (BEHO3-
HyIO cucTteMy baTcoHa) HalpsMyIo B 3aIHIOI0 YEPEITHYIO
SIMKY C pa3BUTHEM METACTaTHYCCKHNX 09aroB B MO3XKEUKe,
CTBOJIE TOJIOBHOTO Mo3ra. [1oaToMy IIpu MOSIBIICHUH Y Ta-
KHUX TAIIMEHTOK JII000I1 HEBPOJIIOTMIECKOM CHMITTOMATHKH,
0COOEHHO CBSI3aHHOM ¢ BHYTPUUYCPEITHON TUTICPTCH3UCH
WJIN pa3BUTUEM aTaKCUU, HEOOXOAMMO KaK MOXHO ObICT-
pee Ha3HAYUTh UCCIIeI0BAaHNE TOJIOBHOTO MO3Ta JIJIST CBOE-
BPEMEHHOTO BEISIBIICHUSI METACTa30B. DTO MOXKET 3HAUM -
TEJIbHO YBEJIIMYUTh OOINYI0 BBIXMBAEMOCTH ITAIIMEHTOK
TIpY afeKBAaTHOM HEMPOXUPYPIrUIeCKOM ITOCOOMH 1 aJTh-
HeHIlIeM JIe4eHUH Y PAIUOJIOrOB U OHKOJIOTOB.
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XUPYPTUYECKOE JIEYEHUE
HU3KO3JTOKAYECTBEHHBIX TJIMOM
OYHKIIMOHAJIBHO 3HAYMMbBIX 30H T'OJIOBHOTO
MOB3TA Y JETEU: OB30P TUTEPATYPEI

1 KJIMHUYECKUE HABJIFOJIEHUA

JI.B. Huzommn, A.B. Kum, FO.A. 3yeBa, O.0. IlImeneBa, H.E. Macios, A.10. Edpuvnes, D.T. Hazapaiuesa,
K.A. Camouepnbix

DI'BY «Hayuonanvhviii Meduyunckuii uccaedosamenvckuil yewmp um. B.A. Aimaszoea» Munzopaea Poccuu; Poccus,
197341 Canxkm-Ilemepbype, ya. Akkypamosea, 2

KoHTakTbi: [mutpuit Bnagumuposuy Husonux dlarinskij@mail.ru

Xupypruyeckoe neyeHue onyxonem, pacnooxeHHbX BOAN3MU GYHKLMOHANbHO 3HAYUMbIX 30H, TOAPA3YMEBAET UCMONb30-
BaHMe TaKUX TEXHONOTUIA, KaK KPaHMOTOMMUS B CO3HAHUM, KOPTUKaNbHAs U CyOKOPTUKaNbHas CTUMYNALMA. 3agada 3Tux
W ApYrux TEXHONOTUI — JOCTUXEHUE MAKCUMaNbHOMO 0ObeMa peseKuuu onyxonn Ges yxynweHus hyHKLUOHANLHOTO
cTaryca nauueHTa. lpuMeHeHWe BbILIEYNOMSHYTbIX TEXHONOTMIA Y B3POC/bIX MALMEHTOB XOPOLO WU3YYEHO, YEro Hesb3s
CKa3aTb B OTHOWEHWN NeanaTpuyeckux naLueHTos.

Llenb paboTsl — NpeAcTaBuTb 2 KIMHUYECKUX CIyyas YCMewWwHOro TeYeHns neamaTpuyeckux naLmeHToB ¢ HU3Ko310Kaye-
CTBEHHBIMU IMOMaMU GYHKLMOHABHO 3HAYMMbIX 30H FOJIOBHOTO MO3ra ¥ 0630p NUTepaTypbl N0 AaHHOI npobneme.

B KNUHWYECKNX HABAIO[EHUSX BbISBIEHO NOPaXeHue hYHKLUOHANBHO 3HAYMMbIX 30H: CEHCOPHOIl peyeBoi KOpbl U KOp-
TUKOCMWHANBHOTO TpaKTa COOTBETCTBEHHO. [lopaxeHue peyeBoit KOpbl B NEPBOM NPeACTaBNEHHOM HabNO[EHUM NOATBEP-
KOEHO TaKxkKe AaHHbIMU QYHKLMOHANbHOM MarHUTHO-pe30HaHCHOM ToMorpaduu. B nepsom ciyyae nposedeHa onepawms
C NpOBYKAEHUEM, UCNOb30BAHUEM KOPTUKANLHOMO U CyOKOPTUKANLHOTO KapTUPOBAHMS, BO BTOPOM — C UCMO/Ib30BAHNEM
Cy6KOPTUKANBHOMO KapTUPOBAHUs U MeTabonuyeckoil Hasurauuu. M 8 Tom 1 B Apyrom ciydae JOCTUMHYTO TOTaNbHOE
yaaneHue onyxonu Npu YA0BAETBOPUTENbHOM (DYHKLMOHANBLHOM UCXOAE.

[loctxeHune onTumanbHoro 6anaHca GyHKUMOHANbHOTO MCXOAA U CTENEHU PafUKANbHOCTH YAANEHUs HU3KO310KavecT-
BEHHbIX OMyxoseil GYHKUMOHANbHO 3HAYMMBIX 30H BO3MOXHO NpPU UCMOJIb30BAHNN KOMMNIEKCHOTO MOAXOAA, OCHOBAHHO-
ro Ha aHanu3e PasHOMOAANbHbIX AHHbIX.

KnioueBble cnosa: Ct)yHKLlI/IOHaJ'IbHO 3Ha4YUMble 30HbI, KDAHNOTOMUA B CO3HAHUU, KOPTUKANbHaA CTUMynayna

Ana uutuposanua: Husonuu [1.B., Kum A.B., 3yesa 10.A. un gp. Xupypruyeckoe neyeHne HU3K03N10Ka4yeCTBEHHbIX NOM
(YHKLMOHANBHO 3HAYNUMBIX 30H TOJIOBHOTO MO3ra y AeTeii: 0630p NUTepaTypbl U KNMHUYeCKUe HabnopeHus. Helipoxu-
pyprus 2024;26(2):61-9.

DOI: https://doi.org/10.17650/1683-3295-2024-26-2-61-69

Surgical treatment of gangliogliomas in functional areas of the brain in child: a literature review
and clinical cases

D.V. Nizolin, A.V. Kim, Yu.A. Zueva, O.0. Shmeleva, N.E. Maslov, A. Yu. Efimtsev, E.T. Nazaralieva, K.A. Samochernykh
V.A. Almazov National Medical Research Center, Ministry of Health of Russia; 2 Akkuratova St., St. Petersburg 197341, Russia

Contacts: Dmitry Vladimirovich Nizolin dlarinskij@mail.ru

Surgical treatment of tumors located near functional areas involves the use of technologies such as awake craniotomy,
cortical and subcortical stimulation. The introduction of these and other technologies makes it possible to achieve
maximum resection of the tumor without compromising the functional status of the patient. The use of this technolo-
gies has been well studied in adults, but this not about pediatric patients.

Aim of the work is to present two clinical cases of successful treatment of low-grade gliomas of functional areas of the
brain in children and literature review.
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In clinical cases, damage of functionally significant areas were noted: the sensory speech cortex and the corticospinal
tract. The involving speech cortex in the first case was also confirmed by functional magnetic resonance imaging.
In the first case, an operation was performed with awake craniotomy, using cortical and subcortical mapping, in the
second, using subcortical mapping and metabolic navigation. Total tumor resection was achieved in both clinical cases

with a good functional outcome.

Achieving an optimal balance of functional outcome and the degree of radical removal of low-grade tumors of func-
tional areas is possible using an integrated approach based on the analysis of multimodal data.

Keywords: functional areas, awake craniotomy, cortical stimulation

For citation: Nizolin D.V., Kim A.V., Zueva Yu.A. et al. Surgical treatment of gangliogliomas in functional areas of the brain
in child: a literature review and clinical cases. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(2):61-9. (In Russ.).
DOI: https://doi.org/10.17650,/1683-3295-2024-26-2-61-69

BBEJIEHUWE

Ha maHHBIIT MOMEHT He BBI3BIBACT COMHEHHWII TO,
YTO MaKCUMAaJIbHOE YIaJieHHUE TJIMAIbHBIX OIyXOJIeH UTpa-
€T PeIIaloNIyI0 POJIb B JICYCHNH KaK BO B3POCIION ITOITYJISI-
LIMK, TaK U B AeTckoi [1—4]. Tem He MeHee yBeIMdeHNE
CTEIIeHU PEe3CKIINU MOXET OBITh COTIPSTKEHO C pa3BUTHEM
CTOMKOTO HEBPOJIOTUIECKOTO Ne(PUIINTA 1, KaK CICACTBHUE,
3HAYNUTEIbHBIM CHIKEHMEM KadecTBa xXKu3Hu [2]. Joctr-
JKeHMe 0ajlaHca MeXXITy OHKOJIOTMIECKO O30 U (hyHK-
LIMOHAJILHBIM MCXOIOM — IIPUOPUTETHAS 3a1a9a COBPEMEH-
HOIl HelipooHKoornu. JlaHHOe yTBepKIeHe 0COOCHHO
aKTyaJIbHO B CJTy4YasiX IIMOM (DYHKIIMOHAIBHO 3HAYMMBIX
30H (P33). [1pobiema xupypruu orryxoseit @33 moctaTod-
HO HCCJIeIoBaHa TIPUMEHUTETEHO K B3POCIION TTOITYJISIINH,
YTO OTPaKaeTCS B JOBOJBHO OOJIBIIIOM KOJIMIECTBE CEPUA
HaOJTIONCHMI, YeT0o HeIb3sl CKa3aTh O JaHHOI ITpobjieMe
B HEMPOXUPYPIUU IETCKOTO Bo3pacTa [2, 5, 6].

JoCTOBEpHO OLIEHUTH PACIIPOCTPAHEHHOCTD OITYXOJICH
®33 6onbIINX MOTYIIAPUIA TOJOBHOTO MO3Ta B IETCKO
TTOMYJISILINY CJIOKHO. TeM He MeHee U3BeCTHO, uTo B Poc-
CHM €XETOTHO peTucTpupyercs 1—1,2 ThIC. HOBBIX CIyda-
€B OITyXOJIeil TOJIOBHOI'O MO3ra y IeTeit, 25 % 13 KOTOPBIX
pacrioyiararotcs cyrnpaTteHTopuanbHo [7]. 1o naHHbBIM 3a-
pyOexHOI1 tuTepatypbl, 0KoJ10 40 % ormyxosieii TOJIOBHOTO
MO3Ta, BBISIBIISIEMBIX y MAIIMEHTOB AETCKOTO BO3pacTa,
pacIIojIararoTCsI B CyIIpaTeHTOPHAIBHOM 00J1aCTH, M3 HUX
20 % — B P33 [8].

VYenemrnoe neyenue rimom M33 TpedOyeT MpUMeHEHNS
kpanuroromun B cosHaHu! (KC), pa3mMyHbBIX OIMIINA Heit-
POMOHUTOPWHTA U HelipoBU3yanu3anuu. [1pu aToM BEIOOD
B MOJIB3Y TOI WA MHOU TEXHOJIOTMY HAIIPSMYIO 3aBUCHUT
OT 30HBI MHTEPECa M PeaTi3yeMOol IIPH ee HETIOCPEICTBEH-
HOM y4acTU¥ (yHKIIHNH.

Hcnionmp3zoBadue KC mo3BoiisieT CHU3UTh PUCK pa3BH-
THS TIEPMAHEHTHOTO HEBPOJOTHMYECKOro Ae(HUIIATa
IIPU XUPYPTUIECKOM JICUYCHWHU TIMAIBHBIX OITYXOJIeH
KaK BBICOKOW, TaK ¥ HU3KOI CTEIIeHH 3JI0KAYeCTBEHHOCTH
[8—11]. MeTaananu3 cepuii onepaunii ¢ IpoOyXIeHrneM
ITOKa3aJI CHIDKEHUE 9aCTOTHI Pa3BUTHSI HEBPOJIOTMIECKIX
HapylleHuit Ha 58 % u 0osiee BBICOKYIO CTEIIEHb paiu-
KaJIbHOCTH T10 CpaBHEHMIO C TIPOIIeIypaMy O3 MHTpaoTIIe-
paliMoOHHOTO KapTupoBaHud [12]. B 0030pe, BKIIIOYMBIIIEM
maHHBIe 951 ciiygas, OBLIO IMOKAa3aHO, YTO OIlepallys

¢ poOyXIeHrueM 00yCI0BINBAET 00Jiee KOPOTKOE IMPeOhI-
BaHMe B OoibHUIIE (4 OHS MIPOTHB 9 MHEI) M MEHBIIee
KOJIMYECTBO HEBPOJIOTUYECKUX OCIOXHeHMUI (7 % npoTuB
23 %) 1o CpaBHEHMIO C aHAJOTMYHBIMU OIEPALIUSIMU
6e3 npodbyxaenus [13]. OnHako, HECMOTPS Ha PaCTYIIWA
omnbIT npuMeHeHnsT KC, maHHBIN TTOAXOM BCE ellle PeaKO
HCITOJIb3YeTCS B IETCKOM MPAKTUKE, O YeM CBHIETEIBCT-
BYIOT HEMHOTOYHC/IEHHBIE CEPUM HaOmoaeHwii 3, 6, 14—17].
Tem vHe menee KC y meTeit Bo3MoXHA W IEMOHCTPHUPYET
CXOXUI YypoBeHBb 2 (eKTUBHOCTH B CpaBHEHHMH CO B3pOC-
JIO¥ MOITY/ISILIMEN TIpU OIpeIeIeHHbIX YCIOBUSIX [5].
Llenp HacTOsIIEH PAOOTHI — MPEACTABUTH 2 KITMHIYC-
CKUX CJTydasl YCIIEIITHOTO JISYCHUS TIeANaTPUICCKIX ALy -
€HTOB ¢ HM3K03JI0Ka4eCTBeHHBIMU TitmoMamMu P33 rojios-
HOTO MO3ra ¥ 0030p JIUTEpaTypPHI IO TaHHOM IIpodIeMe.

XHUPYPTUYECKOE JIEHEHHME

HN3KO3JIOKAYECTBEHHBIX INIMOM

OYHKIIMOHAJIbHO 3HAYMMbIX 30OH

TFOJIOBHOT'O MO3TA Y JIETEN

Mertonuka npoBencHmst KC y meTeit, a Takke KpUTe-
pun 0TOOpa MAIMEHTOB MTOAPOOHO ONMMCAHBI (HECMOTPSI
Ha HEIOCTAaTOYHOE KOJIMIECTBO OIMMCAHHBIX CEpHit HAOIIO-
IIEHUIA), 9ero HeJIb3s CKa3aThb O METOAMKe KOPTUKAIBbHOMN
CTUMYJISILINU.

EnvHOro mpoToxojia mo CTUMYJISIIAM PEYeBBIX 30H
B MeIMATPUIECKOM MpakThKe HeT. JIaHHbIe, OCHOBaHHBIC
Ha UMEIOIINXCS CEPUAX HAOMIONCHWI, Pa3HSITCS B OTHO-
IIEHNH OITPEICIICHNS ITapaMeTPOB CTUMYJIAIU. Tak, B MC-
cnemoBanuu L.N. Lohkamp u coaBT. peKOMeHayeTcs1 Ha-
yanbHas cuia Toka 1 MA, MakcumanbHasa — 7 MA [17],
a J.A. Balogun 1 coaBT. UCMIOJIb30BAJIM UHTEHCUBHOCTD
CTUMYJISILIMA B IMara3oHe ot 3 nol4 MA [6].

CyOKOpTHKAIbHAS CTUMYJISIIVS IIPU3HAHA «30JI0THIM
CTaHIAPTOM» IUTSI HISHTU(UKAITNY KOPTUKOCTTMHAIEHOTO
TpakTa. TeM He MeHee TaHHBII METOJ 10 CHX ITOp He CTaH-
nmaptusupoBaH [18—20]. B HekoTOpbIX paboTax KpUTHYe-
CKHMM CYMTACTCS MOJyIeHNE MOTOPHBIX BBI3BAHHBIX IO-
TEHIIMAJIOB TPH CTUMYISIUNA KOPTUKOCITMHAIBHBIX
BOJIOKOH ¢ cuJjiolt Toka 1—2 MA. [19, 20]. ITo npyrum maH-
HBIM, OIlepaIys P IMOJTYIYCHNN OTBETOB C TAKOM CHITON
TOKa MOXET OBITH IIPOIJOJIKEHA B Clydae YBepeHHOCTHU
XMpPYypra B BO3MOKHOCTH ITOJTHOTO YIaJIeHUsI orryxonu [21].



B To Xe BpeMs pe3ynpTaThl aHanmn3a 294 omepaimii
C CYOKOPTUKAIBHOM CTUMYJISIIIEH TTOKA3aJI1, YTO TPAKTHI
0eJI0ro BelllecTBa MOTYT OBITh MICHTU(DUIIMPOBAHBI, KOTIA
Kpall pe3eKIINn yXe HaXOOUTCS BHYTPU MHTEPECYEeMOTO
TpaKTa WJIM Ha PacCTOSTHUM 2—3 MM, 9TO 3HAYUTEIHHO
YBEJIMUMBAET PUCK UX TTOBpeXaeHNs [22].

CyOKopTHUKAJIbHAS CTUMYJISIIIVSI TTO3BOJISICTCST MICH-
TH(UITAPOBATH TPAKTHI 0EJIOTO BEIECTBA MHTPAOTICPALI -
OHHO, OTHAKO MH(MOPMAIIHS O TTOJIOKEHUN 1 XOIe TPAKTOB
HeoOxoamMa TakKe Ha 2Tare IUIaHUPOBaHUS.

Huddy3HO-TEH30pHBIC N300paKeHUS CTAJII OCHOBHBIM
CIT0COO0M 0003HAUCHMSI TPAKTOB MPHU TIPEIOICPALIIOHHOM
IUIAaHMPOBaHUU. B T0JI0BHOM MO3re OMHOHAIIPAaBIEHHOE B~
>KEHIE MOJIEKYJI BOIBI Ha3bIBAIOT AaHM30TpoIHeid. [TocKomb-
Ky B 0€JI0M BeIIeCTBE IBIZKCHIE MOJIEKYIT BOIIBI ITPOMCXOIUT
TapajuIeSIbHO aKCOHAIBHBIM BOJIOKHAM, 3TO IBVDKEHIE MOX-
HO 3a(pMKCHPOBaTh U MOIYyIUTh MH(POPMALIHIO O TTOJIOXKECHIAN
TpakToB [23].

CpaBHeHUE TaHHBIX TPAKTOTpapmu 1 CYOKOPTHUKATIb-
HO# CTUMYJISILIUU TT0KA3aJI0 TOBOJBHO ONTUMMCTUIHBIC
pe3ynbrathel. JIJIsl yCTAaHOBJICHUST CTETICHN COOTBETCTBHS
PE3yIIBTAaTOB MIPENOIIePallMOHHO TpaKTorpady U MHTPa-
OITepallMOHHON CYOKOPTUKAIBbHOM CTUMYIISILINU B HEKO-
TOPBIX MCCICTOBAHUSIX MCITOIb30BAI PACCTOSHIE MEXKITY
TOYKOM CYyOKOPTUKAILHOM CTUMYJISIIIAY U JTaHHBIMY Heli-
POHABUTAIIMOHHOM cTaHIH [24, 25]. Bputo TTOKa3aHo, 4TO
3TO PACCTOSTHUE COCTABIISIET Mopsiaka 8,7 mMm [26, 27].

XopoII10 3apeKOMEHIOBAJIO Ce0sT MCITOIh30BaHUE JaH-
HBIX TpaKTOrpadum 1 CHUCTeM HeiipoHaBuramuu. J.S. Wu
¥ COABT. TTIOKA3aJIH, YTO MCITOIb30BaHNE HEMPOHABUT AN
¢ TpakTorpacdueil Ha ocHOBe TU(PHY3HO-TEH30PHOI BU3Y-
am3anny 6e3 CyOKOPTUKATBHOMN CTUMYIISILIMHI TIO3BOJISIET
3HAYUTEJIBHO CHU3UTD IOCIICONEPAIIMOHHBI MOTOPHBIN
IeUUT IpU MaKCUMaJbHOM PEe3eKIMN y MaIlUeHTOB
¢ rmuomamu [28]. A. Romano 1 coaBT. OLIEHUIN TIpUMe-
HeHMe TpaKTorpaduu Kak Ha 3Tale IJTAaHUPOBAaHUS, TaK
W WHTPAOIIePAIlMOHHO B MCCIIEAOBAHNY, BKIIFOYMBIIEM
28 mareHToB. [10 JaHHBIM 3THX aBTOPOB, TPAKTOTrpad st
B 25 % cny4aeB moBnMsiia Ha BbIOOp AocTyma u B 64 %
clyJaeB — Ha oIlpenesieHne Kpash pe3ekunuu. [TomoOHbIe
pe3yJIBTaThl OBLIN MOJIYYSHBI M B IPYTUX MCCICIOBAHUSIX
C yJacTHeM ITallMeHTOB C OIyX0JsaMu [29].

B 11eroM GONBIIMHCTBO MCCAEOOBAaHUM IOKA3allo,
YTO TpaKTorpadus Ha ocHOBe Tu(Py3HO-TEH30PHON BU-
3yaJM3alliy SIBIISICTCSI JOCTATOYHO TOYHBIM METOIOM JIJIST
UICHTU(PUKAIIUM MOTOPHBIX, PEUYECBBIX U 3PUTCIBHBIX
TpakToB. OMHAKO MACHTU(PUKALMS TPAKTOB IIPU 3HAUM -
TETBHOM OTEKe, IIepeCceIeHNH BOJIOKOH TOBOJIEHO MPO0JIe-
MatnygHa [24, 30]. Tax Ha3pIBaeMBIil «CIBUT MO3Ta» TAKXKe
MOXKET OTPAaHUIMBATh IPUMEHEHIE TPAKTOTpar BMECTe
¢ HeiipoHaBuTranueil. OTIaCTH SITUMUHUPOBATH JaHHOE
OrpaHMYCHME MOXET ITOMOYb ITPUMEHEHNE YIIBTPa3BYKO-
BOTO CKAaHMPOBAHMUS B peaTbHOM BPEeMEHM, COTIPSIKEHHO-
To ¢ HelipoHaBuraumeii [31].

IMomumo npeHTUGUKALMN TPAKTOB 0€10T0 BelllecTBa
Ha JTarie IJIaHMPOBaHUS, HEOOXOOMMO pacIliojaraTh
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nHopMaumeii o pacronoxenun camux M33. /g sToro
HCTIONIB3YIOT (DYHKIIMOHAIBHYIO MATHUTHO-PE30HAHCHYIO
tomorpacduio (OMPT) — meTom, oCHOBaHHBII HA U3ME-
HEHU MO3TOBOTO KPOBOTOKA B MECTAX MOBBIIIICHHOM HE-
POHAJIBHOM aKTUBHOCTU. JlexXammii B OCHOBE TaHHOTO
Metoma ¢eHomeH BOLD (blood oxygenation level inde-
pendent) cBsSI3aH C pa3TMIHBIMA MAaTHUTHBIMU CBOMCTBA-
MM 2 MOOM(UKAITNN KeJIe30COomepKaIIIX MOJICKYJI TeMO-
JIOOMHA — OKCU- U J€30KCUIeMOrJoOrHa. YcuieHue
MeTabOoIMIeCKOM aKTUBHOCTH HEITPOHOB ITPUBOIUT K yBE-
JIMYEHUIO MHTEHCUBHOCTY KPOBOTOKA, YTO PETUCTPUPYET-
ca ipu GMPT. B xone mcciemoBaHUsT perucTpUpyeTCs
OTBET KOPBI Ha PeUb WIN IIPOU3BOJILHOE IBUKCHHE TTaTh-
meM u 1p. [32]. JlaHHBII METOI UMEET OrpaHUYEeHUST, CBSI-
3aHHBIC ¢ apTedaKTaMU IBIKCHUS, a TAKXKe MCKaXXeHNUEM
CHUTHAJIa COCyJaMU, MATAIOIINMHU oryxoib [17, 32]. B Ha-
crosiiiee Bpems Bce uaie ucrnob3yioT @MPT B cocrosi-
HHUHU TIOKOSI, KOTOpasi TaKKe XOPOIIIO 3apeKOMEHI0Bajia
cebs1 B mpenoriepaimonHoi naeHTndukanm P33, K npe-
HMMYIIIECTBAM JaHHOTO METOIAa OTHOCHUTCSI BO3MOXKHOCTD
MOJTHOM MAeHTU(MUKAIMU CeTU olpeneieHHo P33,
a He TOJIBKO TO¥# YaCTH, YTO OTBETCTBEHHA 3a BHITIOJTHEHIE
3amaHus. Takke JaHHBINA METOI He TpeOyeT BBIIIOJIHEHMS
3aJaHU, 9TO OCOOCHHO aKTyaJbHO B ITeIMATPUICCKOMN
nonyasiuyu [33, 34].

OtnenpHOE BHUMAHUE CJICIyeT YAEISITh NCIIOIb30Ba-
HMIO METa00INYECKON HAaBUTALUU KAK JOTIOJIHUTETBHOTO
MeToa, 00JIeTYAIOIIEeT0 OPUEHTAIIMIO Ha MHTPaoTIepalli-
OHHOM 3Tarre.

[IInpokoe pacrpocTpaHeHNE B XUPYPTUH TJIMOM BbI-
COKOI CTETICHM 3JTOKa4eCTBEHHOCTH TTOTYYMIIO MCTIOB30-
BaHUE 5-aMWUHOJIEBYIMHOBOM KUCIOTH (5-ALA) [35]. On-
Hako pojb 5-ALA B XUpypruu rjivoM HU3KOH CTEeNeHU
3JI0Ka9eCTBEHHOCTH IO CHX ITOp OLIEHMBAETCS HEOMHO-
3Ha4yHoO [36]. [To manusiM M. Jaber u coaBr., IpeacTaBuB-
LIMX pe3yJbTaThl caMOii OOJIbIION cepur HaOJIOAeHUN
(n = 82), Bunnmas ¢aroopecieHINs HabIoaa1ach JINIIb
B 13 (16 %) cny4asx [37]. [loxoxue pe3yabTraThl Mpoje-
MOHCTPHUPOBAaHbBI M B APYTMX ucciaenoBanusx [38, 39]. On-
HakKo B cepuu HabmomeHuit S.A. Goryaynov u COaBT. BU-
Inmast (JrroopeceHIs Habmoganack B 52 % cirydaes.
Takwme pe3ynbTaThl aBTOPHI CBSI3BIBAIOT C 00JIee BHICOKOM
mo30ii 5-ALA (25 Mr/KT Macchl Tejla) 1 0COOCHHOCTSIMU
TUCTOCTPYKTYPHI OIMyXoJjeii B BeiOOpke. MccmenoBarenn
TIPEITONIOXIIIN, YTO HAJTMYME BUAUMOM MHTpaoIepalii-
OHHOI (PIFOOPECIICHIINN CBI3aHO C HAJIMINEM ITOTCHII-
aJbHBIX 09aroB 3JI0Ka4eCTBEHHOM TpaHC(OPMAIIUH B TJIH-
oMax HU3KOM cremneHu 310KadectBeHHOCTH [40]. Takum
obpa3om, poib 5-ALA B onTUMM3aLUM XUPYPTUIECKOTO
JICYCHUSI TIIMOM HU3KOM CTETICHM 3JI0Ka4YeCTBEHHOCTH He-
OIHO3HAYHA U TpeOyeT JaIbHEHIIIero aHaIn3a.

Hanee HaMHM ONMCAaH AJITOPUTM JICUCHUsI TTAIIMEHTOB
JIETCKOTO BO3pacTa ¢ OITyXoJIsiMu oTaeabHbIX P33 Ha mipu-
Mepe 2 KJIMHUYECKUX CJIydaeB: nalueHTa 16 JieT ¢ raHmmo-
TJTMOMOU peveBOii 30HBI ¥ TIALIMEHTA 9 JIET C TAHTJTMOTJINO-
MOIi 6a3aJIbHBIX OTIEJIOB.
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KIIMHNMYECKOE HABJITOJIEHUE 1

Ilayuenm, 16 nem, npaswa, nocmynua 8 KAUHUKY
HMMUI] um. B.A. Aamazoea Munzdpasa Poccuu c acarobamu
Ha 00HOKPAMHbLI CYOOPOICHBLE NPUCIYR C HAPYULeHUEM pedll
8 NOCMUKMAAbHOM nepuode, 20108HYI0 004b, OblICMPYIO
ymomasemocme. Ilo peayremamam maeHumHo-pe30HaHCHOI
momoepaguu (MPT) evisicaena Kucmosnas onyxonsb 3a0HUX
omaoenog neeoii gucounoil doau. Ilo danuvim MPT 6 cocmos-
HUU NOKO0s1, 0mobpadicarowjell aKmugauuio AUH8AAbHOL cemu
(puc. 1), ommeuanoce 6au3K0e pacnonoiceHue OnyxXonu K ceH-
COPHOIL peuesoli 30He, N0 OAHHbIM MpaKmoepapuu — K 0yeo-
00pA3HOMY NYUKY.

1lo 0annbim Heliponcxuonoeuuecko2o 06caedoganus om-
Meuanucs neekas HedocmamoyHOCMb 38YK08020 AHAAU3A
U cunmesa, (hoHemMamu4eck020 80CNPUIMUsL, YMePeHHOe CHU-
Jcenue 0bvemMa onepamusHoLl cAyxopeuegoi namsamu, neekue
Hapyuienuss HOMUHAMUBHOU QYHKUUU peyl.

C nayuenmom u e2o podumensmu bviaa nposedena bece-
da o cymu npedcmosaueil onepayuu. Axyeum Ovia coenan
Ha mMom, Ymo pebeHKy npedCmoum NPUHUMAmb AKMUBHOE
yuacmue 6 npouecce 8 xo0e camozo 0meemcmeeHHo20 IMand.
B nanrame 6bLau cmodeaupogatsi nonodicerue pebeHka Ha one-
PAUYUOHHOM CMOAE U 02PAHUMEHHOCMb €20 8U3YANbHO20 KOH-
maxkma c¢ okpyycaroueii oocmanosxoi. Ilayuenm 6 xode
pabdomal ¢ Heliponcuxoa020M MulAmMenbHo 03HaAKOMUACS C 3d-
OaHusAMU 0151 UHMPAONEPAyUOHHO20 mecmuposanus. Takice
nepeo onepayueil NAYUeHM NOZHAKOMUACS CO BCEMU YNCHAMU
XUpypeuueckoil u anecmesuono2uueckol opuead.

Yoanenue onyxoau nposodunsu ¢ uHmMpaonepayuOHHbIM
npobyxcoenuem. B kauecmee s361K068020 3a0anus Mol UCnONb-
308a4U Mecm NO HA3bIBAHUIO NPEOMEMO8 U mecH Ha 3aKaH-
yuearue npeonoxceruil [41]. B nauase cmumyasyuu ucnonob-
306aau cuay moka 1 mMA, npu omcymcmeuu owuboK
NpU BbINOAHEHUU 3bIK0B020 3A0AHUS CULY MOKA YE8eAUYUBA-
au Ha 1 mA. B xo0e kopmurxanvroit cmumyasyuu no Ilen-

Puc. 1. [Ipedonepayuonnas gynKyuoHarbhas MaeHumMHO-pe30HaAHCHAs MO-
Moepagusi 8 cOCmOsHUU NOKO0s, OMOOPaXCalouds aKmueayuio AUHe6aNbHOLL
cemit, OeMOHCIpUpYem OAU30CHb ONYX0AU K Pe4egoli 30He (YKaA3aHO cmpenkoil)

Fig. 1. Preoperative state functional magnetic resonance imaging of the lingual
network demonstrates the proximity of the tumor to the speech zone (arrow)

@uady c cunoit moxka 4 mA 6 mouxe «44» (puc. 2) ommeuero
HesbinoAHeHUe A3bIK08020 3A0aHUS HA 3aKAHYUBAHUE Npeo-
Ao0xcenuit. Cmumyasiyuio npoeoousu mpexKpamuo 8 MOMeHm
o038yuusanus 3adanus. 1o mepe yoanrenus onyxoau nposoou-
AU QUHAMUHMECKYIO CYOKOPMUKAaAbHY cmumyasyuio no Ta-
Hueyqu ¢ wacmomotii 300 Iy u nauansuoil cusoti moxka 10 mA.
B Henocpedcmeennoil bauzocmu om 0y2006pazHo2o nyyka —
4 MM nO OQHHBIM HEUPOHABUEAUUU, YMO COOMEENCMB08AN0
Kparto pezexuyuu (puc. 3), — npu cunre moxka 6 6 mA ommeua-
A0Cb Hanuuue napagasuii npu oiOAHeHUU NAYUEHMOM 3A0QHUS.

Puc. 2. Humpaonepayuonnas pomoepagus Ha smane KOpMUKAAbHOU cu-
myasyuu. Tlonosxcenue peuegoii kKopvl coomeemcemayem ommemie «44» (na-
04100a10Ch HeBbINONHEHUE S3bIK08020 3a0aHUs). B ocmanbHbix moukax Ha-
DYUEHUT npU 6bINOAHEHUU 3bIK08020 3A0AHUS He OMMEHeHO

Fig. 2. Intraoperative photo of cortical stimulation. The position of the speech
cortex corresponds to the mark “44” (there was a failure to complete the
language task). At other points, there are no violations during the performance
of the language task

Puc. 3. Ha sxpane cmanyuu HelpoHasu2auuy Cmpeaxkoi yKa3ano paccmosi-
Hue Mexcoy epanuyell pe3eKyiu U 6040KHAMU 0Y2000pa3H020 NYMKA NO OGH-
HbIM HABULAUUOHHOU cmanyuu. OmMmeyeHHAs: MOYKA COOMEEmcmeyem 30He
B03HUKHOBEHUS NAPAMa3Uil npu cyoOKOPMUKAALHOU CIMUMYAAYUU C CUAOL
moka 6 MA

Fig. 3. On the screen of the neuronavigation station, the arrow indicates the distance
between the resection border and the fibers of the arcuate fascicle according to the
data of the navigation station. The marked point corresponds to the zone
of occurrence of paraphasia during subcortical stimulation with a current of 6 mA



Puc. 4. [locareonepayuonnas maeHumHo-pe30HAHCHAs momoepagus 6 pe-
acume T2 (akcuanvHas naockocms): 6 1€6oii GUCOHHOIU done pe3eKUUOHHAS
Nn0A0CMb, OKPYJICeHHAs 30Hol omeka (ykasana cmpeakotl). [loomeepicoa-
emcsi momanvHoe yoaienue Onyxonu

Fig. 4. Postoperative magnetic resonance imaging T2 mode (axial plane): in
the left temporal lobe there is a resection cavity surrounded by a zone of edema
(indicated by an arrow). Complete resection of the tumor is confirmed

N0 3aKAHYUBAHUIO NPEON0NCEHUL U HA3bIBAHUIO NPEOMEMO8.
Ilpu ucnoavzosanuu menvuleli culbl MOKA OWUOOK NPU Gbl-
NOAHEeHUU A3bIK0B020 3a0aHUsL He 3aPUKCUPOBAHO.

B pannem nocaeonepayuornom nepuode Haba00aAUCH
anemenmol aggepenmHO-MOMOPHOU apaszuu, Komopsie pee-
peccuposanu Ha 4-e cymku. Hannote koumpoavnoi MPT
¢ KOHMPACMHbIM YCUACHUEM NOOMBePICOaom momanvHoe
yoanenue onyxoau (puc. 4). Ilo pezysbmamam eucmonoeuye-
CK020 uccnedo8anus — eaneauoaauoma, grade 1.

Ilo dannoim MPT 20106H020 MO32a ¢ KOHMPACMHBIM YCU-
AeHuem cnycms 6 Mec nocae onepauiiu nPU3HAKo8 0nyxoneeoil
mKaHu He obHapyiceno. [Ipu ocmompax nesposoea, Heiipo-
HCUX0/102a OMKAOHEHUI He 8blsI8EHO.

KIIMHMYECKOE HABJITOJIEHUE 2

Hayuenm, 9 nem, nocmynun 6 KAUHUKY ¢ KHcarobamu
Ha 201061y 601b, crabocms 6 npaeoii pyke. llpu Heepono-
2UYECKOM 0CMOMpe OMMe1ancs nape3 OUCManbHoll Myckyid-
myput npaeoil pyku do 4 6aanos. Ilo dannoim MPT: onyxons
bazanvHblx omdenog neeoeo noayuiapus. Ilo dannoim mae-
HUMHO-PEe30HAHCHOL MPaKmozpapuu onyxonb NPULENCUM
K 1€80MY KOPMUKOCHUHAALHOMY mpakmy (puc. 5).

Koumpoas docmamounocmu pazmepos u mecma KpaHuo-
MOoMUU NPOBOOUAU C UCHOAB308AHUEM CIMAHUUU HEUPOHABU-
eayuu, UHMe2pUpoBarHoil ¢ MUKPocKonom (puc. 6, 7).

B xode yoanerus onyxoau ¢ npumenenuem OUHAMUHECKOL
cmumyasyuu no Tanueyqu c cusoii moka 8§ MA udenmugpuyu-
POBaH neablil KopmuKocnuHanwvHslii mpakm. Ilo mepe yoane-
HUSl ONYX0AU U npubAudCeHUss K 08UeamenbHoiM 80A0KHAM
omeem 6bLA NOAYHEH NPU CMUMYAAYUU ¢ cuaoll moka 3 MA,
4MO COOMBEMCmME08an0 PACCMOAHUIO 4 MM no 0aHHbIM Hell-
ponasueayuu (puc. 8). OmoenbHble yyacmyKu onyxoau
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Puc. 5. [Ipedonepayuonnas maesnHumHo-pe30HaHCHAS MOMO2DAGUSL 8 PeNCU -
me T2 (axcuanvholil cpes): onyxonsb 6a3anbHbix A0ep (3a0Hss HONCKA BHY M-
DeHHell Kancyavl, 01eOHblI Wap), maramyca 1e6020 NOAYWAPUs U AAMepans-
HbIX 0M0en08 €60l HONCKU M03ea (YKA3AHA CMPEAKOU) NpUAelcum
K 1e60MY KOPMUKOCHUHAALHOMY MPAKMY

Fig. 5. Preoperative magnetic resonance imaging in T2 mode (axial section):
tumor of the basal ganglia (posterior leg of the internal capsule, globus
pallidus), thalamus of the left hemisphere and lateral parts of the left brain
stem (indicated by an arrow) is adjacent to the left corticospinal tract

Puc. 6. Ha sxpane cmanyuu HeiipoHasueayuu ompasicer 3man nAGHUpPO8a-
Hus docmyna (NOKA3aH CMPeaKoll) ¢ y4emom pacnofoNceHust Onyxoau (om-
MeUeHa MANUHOBbIM KOHMYPOM) U 1e6020 KOPMUKOCRUHANbHO20 MPAKMA
(6upro308v1il KOHMYP)

Fig. 6. The screen of the neuronavigation station reflects the stage of access
planning (shown by an arrow), taking into account the location of the tumor
(marked with a crimson outline) and the left corticospinal tract (turquoise
outline)
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Puc. 7. B okyasapax mukpockona (80 8pems onepayuu) MaiuHo8blM KOHMY -
POM OMMeUeHa epanuya NPOeKUUU ONYX0aU Ha KOpY, GUPH308bIM — NPOEK U
186020 KOPMUKOCNUHAALHO20 MPAKMA

Fig. 7. In the microscope (during the operation), the border of the tumor
projection onto the cortex is marked with a crimson outline, the projection
of the left corticospinal tract is marked with turquoise

Puc. 8. ITocae udenmugpuxayuu ne6020 KOpmMUKOCHUHANBHO20 MPAKMA
8 x00e OUHAMUYecKol MOHONOAAPHOU cmumyaayuu (3 mA) npu nomouu
nouHmepa cmMaHyuy HeupoHagU2ayUU onpedeseHo paccmosiHue om Kpas
peseKyuu 00 KOpmuKochuHaibHoeo mpakma — 4,2 mm

Fig. 8. After identification of the left corticospinal tract during dynamic
monopolar stimulation (3 mA), using the pointer of the neuronavigation
station, the distance from the resection edge to the corticospinal tract was
determined to 4.2 mm

npodemoHcmpupogany sudumoe gayopecueHmuoe ceeuenue,
unoyyuposantoe 5-ALA (puc. 9). [locae uzyanrvho momans-
HO020 yoanenusi Onyxoau pecucmpayusi bl36AHHbIX MOMOPHbIX
0meemog ommeuanacs npu cune moxa 3 mMA.

Ilo pe3yabmamam eucmonoeuueckoeo uccaedoganus —
nuaoyumapHas acmpouumoma, grade 1.

Ilocaeonepayuonnas MPT 6 pexcume T2 u maecnumno-
pesonancHas mpakmoepagus (puc. 10) noomeepicdaom

Puc. 9. Uumpaonepayuonnas gomoepagpus. Payopecyenmmoe ceeuerue
0MOeAbHbIX YHACMK08 ONYX0aU, UHOYyuposartoe S-ALA

Fig. 9. Intraoperative photo. Fluorescent glow of individual tumor areas
induced by 5-ALA

Puc. 10. [locreonepayuonnas macHUmMHO-Pe30HAHCHAS MOMO2pagus 6 pe-
acume T2 (akcuanbHas nAOCKOCMY): 8U3YAAUUPYEMCA Pe3eKYUOHHAS NO-
nocme pasmepamu 45 x 20 x 23, okpyscerHas 30HoU omeka (yKazana
cmpenxoit)

Fig. 10. Postoperative magnetic resonance imaging in T2 mode (axial plane)
shows a resection cavity 45 x 20 x 23 in size, surrounded by a zone of edema
(indicated by an arrow)

momansHoe yoaneHue onyxoau ¢ COXpaHeHUuem 1e6020 Kop-
MUKOCRUHANBHORO0 MPAKMA.

B pannem nocaeonepayuonnom nepuode Habnodanucs Ha-
pacmanue napesa OUCManbHol MycKyAamypbl npagoii pyKu 0o
2 6annos, napes 8 NPOKCUMANLHOU Myckyaamype — 00 3 6ann08.
Buipasicentoll dunamuri, HeCMOMPsL HA NPOBOOUMYIO MEPANUIO,
8 PaHHeM NoCAeonepayuUoHHOM nepuode e ommeuanocs. OoHa-
KO nocie peabuiumaylioHH020 AeHeHusl NOSBUAAC NOAONCU-
menbHast OUHAMUKA 6 8Ude HaCMUYHO20 peepecca nape3a ouc-
MAanbHOll MycKyiamypsl npagoi pyku do 3 6ain08, napesa
8 NPOKCUMAnbHOU MycKyramype — 00 4 6an108.



OBCYXIEHHUE

OnuH U3 TJIaBHBIX ACIIEKTOB YCIIEIITHOTO MMPUMEHEHMS
KCy mereii — TmareabHast ICUXOJIOTHYECKAsT TTOATOTOBKA
MMaIeHTa W ero OKpyXeHUs (pomuTesieii) ¢ meabio ¢hop-
MMPOBaHMS ITOJIOKUTEIIEHOTO OTHOIICHUS K IIPEACTOSIIEH
MIpOLIeAype, YTO OBLIO IMTPOAEMOHCTPHUPOBAHO HAMU B KJIH-
HUYeckoM HabmoneHun 1. Ocoboe BHUMaHME CIIENyeT
VACISITh MOICINPOBAHMUIO YCIOBUM ONEpallMOHHOM,
YTO MOMOXKET MPEOIOJETh CTPaX Mepel 3aMKHYTBIM MPO-
CTPAaHCTBOM M KPENKoi1 (hmKcalmeit ToaoBbl. Takast Tiia-
TeJIbHAs IIOATOTOBKA MTO3BOJISIET cleiaTh TexHooruo KC
0e30macHoOl 1 y AeTeit 6osee Miaaiiero Bo3pacra [16].

B xone KOpTUKaIBHON CTUMYJISIIAN B KIIMHIYECKOM
HaOmogeH 1 MBI YCIIEITHO MCITOJb30BaJIM CHJy TOKa
4 MA, 4TO COBMIAAAET C JTAaHHLIMM OOJIBIINX CepUii HabITI0-
OEeHUMN.

B xnmuHMYeckoM HaOIIOAeHUH 2 B XOA¢ CyOKOpPTH-
KaJbHOM CTUMYJISIIIUN YIAJIOCh JOCTUYDb TOTATLHOTO yaa-
JICHUSI ONYXOJU IIPW MOJIYYeHHU MOTOPHBIX OTBETOB
mpu cwmte Toka 3 MA. OQHAaKO 3TO MPUBEJIO K Pa3BUTHIO
HEBPOJIOTUIECKOTO MeUIInTa (XOTS M YaCTHIHO perpec-
CHpOBaBIIEro Ha ¢hoHe peadMINTALINI), YTO MOXET OBIThH
KOCBEHHBIM TTOATBEPKICHNEM MHEHUSI O HEOS30ITaCHOCTH
PEe3eKIINH TIPU TTOJTYyIeHUH MOTOPHBIX OTBETOB TP CHIIC
Toka 1-2 MA [19, 20].

PesynabTaThl COBMECTHOTO MCITOJB30BaHUS JaHHBIX
HelipoHaBUTALIMK U TpaKTorpaduu, IpOIeMOHCTPHUPOBAH-
HOTO HaMM B KJIMHWYECKOM HaOJIOACHNH 1, CpaBHUBAIA
C DaHHBIMU CYOKOPTUKAJIBHOW CTUMYJIAIINU. B HareM
OITBITE JAHHBIE O PACCTOSHUM IO AYrooOpa3HOTO ITyYKa
ommmJannch Ha 1 MM. Takast TOYHOCTh HEeMpOHABUTALINN
¥ TpakKTorpapuy 3HAYUTEIFHO OTIMYAETCS OT CpemHEei
Pa3HUIIBI IPY TPUMEHEHNU TaHHBIX METOIOB B KPYITHBIX
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cepusx HabmoneHnii [26, 27]. Tem He MeHeEe COBMECTHOE
WCITOIb30BaHNE TaHHBIX TpaKTorpadnu U HelipOHaBUTAa-
LM MOXET ObITb MOJIE3HO MPU OTCYTCTBUU CYOKOPTUKAIb-
HOM CTUMYJISILIAN.

B namem onwite npumenenue ¢MPT B cocrostHumn
MOKOS$I O3BOJIWJIO JIOKAJIM30BaTh 30HY CEHCUTMBHOM peuun
Ha 3Tare npenonepauuoHHOro MaHUPOBaHUSI, UYTO ObLIO
MOATBEPXKAEHO MPU KOPTUKATBLHON CTUMYJISILIUM.

ITpumeHeHKe MeTaboIMYECKOM HABUTALIMU C UCTIONb30-
BaHUEM 5-ALA B KIIMHNYECKOM HAOIIOAEHUH 2 HE OKa3aJI0
BIMSTHUS Ha 00beM pe3eKny. OTaeabHBIC YYaCTKH OITYXOJIH,
OTMEUYCHHBIC TAKUM 00pa3oM, ObUTH MACHTU(MHUITNPOBAHBI
U TPYU MUKPOCKOIIMU B TIPUBLIYHOM CBETOBOM CITEKTPE.

SAK/TFOYEHME

OueHka pacrpocTpaHeHHOCTH omyxoieil @33 B net-
CKOI1 MOMYJISILUMU B HACTOSIIEE BpeMsI JOCTATOYHO I1PO06-
JemaThyHa. TeM He MeHee aKTyallbHOCTh IIpOOJIEMBI
HE BbI3bIBACT COMHEHUI, TaK Xe KaK M BbICOKAsl CJIOX-
HOCTb 321441, C KOTOPOi1 CTAJIKUBAETCSI XUPYPr B KAXKIOM
OTIEJIBHOM CJIydae, YIMTBIBAsI OTCYTCTBHE B JIMTEPAType
€IMHOTO aJITOPUTMA B OTHOINCHUHU JICUCHUS OITyXOJIei
d33.

Haiir coGCTBEHHBI OIBIT M AaHHBIE JIMTEPATYPhI 1103~
BOJISIIOT CIEJIaTh BBIBO, YTO YCIIEIIHOE JIeYeHUE OIyXOJIeit
®33 TpedbyeT n3MeHEeHMsI MPUBBIYHOM MapaguTMbl HEPO-
oHKoJjoruu. Tak, UCKIIIOYNTEIbHO BU3yalbHAsI MHTPAOIIe-
palMOHHasl OLIEHKA XUPYPIUYECKOM MHTEPBEHLIMH TOJIK-
Ha [IOIOJIHATLCS MPe- U UHTPAOIIePALIMOHHOM OLIEHKOI,
OCHOBAHHO# Ha pe3y/braTax MPUMEHEHUS OMMCAHHBIX
METOJOB, YTO ITO3BOJIUT AOOUThCS ONTUMAILHOIO OajaHca
MEXIy OHKOJIOTHYECKOM IOJIB30M M (DYHKIIMOHAIBHBIM
KCXOIOM.
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[TEPBMYHDBIN AGCLIECC TYPELIKOI'O CEJ/IJIA
OJOHTOTEHHOM! ITPUPObI (HABJIIOJJEHUE
13 ITPAKTHUKN)
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A6cuecc TypeuKoro cegsia — KpaiHe pefiKasi NaToorus XMasmabHO-CeIPHO 061aCTy, 334aCTyI0 KIMHUYECKMU U PEHT-
reHOJI0rMYecKu MMUTUPYIOWAs PSiA APYruX 06pa30BaHuMi 3TON 064aCTH, YTO 3aTPYAHAET AUATHOCTHKY.

Mbl npencTaBAseM KAMHUYECKUI CyYail NALMEHTKU 42 NET C NepBUYHBIM aBCLLECCOM TYPeLKOro Cefna, KOTOpbIi U3Ha-
YanbHO Gbi pacueHeH Kak ageHoma runotusa. MaumeHTKa NpoonepuMpoBaHa C UCMOJb30BAHMUEM HLOCKOMMYECKOro
TpaHCHa3abHOro ZOCTYNa C XOPOLWMUM NOCIEONepaLMoHHbIM UCXOA0M. Mpu fononHUTensHOM o6CnefoBaHUK noce
onepauyuu Gbil BbisiBNEH BO3MOXKHbIA UCTOYHUK réMATOreHHOro pacnpocTpaHeHus MHHEKLMOHHOMO NpoLecca B nosocTb
TypeLKoro cefnia — NepuKOpoHUT 3y6a 4.8. B cTaTbe TakKe npeAcTaBneH 0630p nybankaLuii no faHHoi npobneme.

KnioueBble cnoBa: a6cuecc, Xua3smanbHo-cennapHasa obnacTb, MarHUTHO-pe30HaHCHasa TOMOI’paCbVIﬂ, TpaHCHa3anbHOE
3HAOCKONMYeCKoe yaaneHne, nepuKopoHnT

IAna uutupoBanusa: borgarnosa 0.10., Mpuropses A.10., MunbHukos B.T., Menukos 3.A. MNMepBuuHsblii abcuecc TypeLKoro
CeAna OfoHTOTeHHO npupoasl (HabnofeHne n3 npakTuku). Heitpoxupyprus 2024;26(2):70-5.
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Primary abscess of the sella turcica of odontogenic nature (observation from practice)
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Abscess of the sella turcica is an extremely rare disease of the chiasm and sellar region which often clinically and radio-
logically imitates other lesions in this area complicating the diagnosis.

The article presents a clinical case of a 42-year-old female patient with primary abscess of the sella turcica which
at first was considered to be pituitary adenoma. The patient underwent surgery through endoscopic transnasal access
with good postoperative outcome. Additional postoperative examination revealed a possible source of hematogenic
advancement of infectious process into the sella turcica cavity — pericoronitis of tooth 4.8. The article also presents
review of publications on the topic.

Keywords: abscess, chiasmal-sellar region, magnetic resonance imaging, transnasal endoscopic excision, pericoronitis

For citation: Bogdanova 0.Yu., Grigoriev A.Yu., Pilnikov V.G., Melikov E.A. Primary abscess of the sella turcica of odonto-
genic nature (observation from practice). Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(2):70-5. (In Russ.).
DOI: https://doi.org/10.17650/1683-3295-2024-26-2-70-75


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

BBEJIEHUWE

Abctiecc Typenkoro cemna (ATC) — kpaifHe pemkoe
3abo0JIeBaHNE XMa3MaIbHO-cesIpHOl obactu (XCO).
Yame Bcero ATC omuceIBaeTCSI M pacCMaTpUBaeTCs Kak
OCJIOXXKHEHME SHAOCKOIMIECKOTO TPAaHCHA3aJIbHOIO yaa-
JIeHUs ajgeHoM rurodusa. YacTtoTa momoOHBIX OCTIOXHE-
HUIA, 0 pa3IMYHbIM JaHHBIM, COCTaBIseT He Ooee 1 %
[1—5]. B nurepaType B OCHOBHOM MpeACTaBIE€HbI OIKICa-
HUS eIMHUYHBIX KIMHUYECKUX CIyIacB WM HEOOIBIINX
cepuii HabmoneHnit pa3sutust ATC 1ociie TpaHCHA3aIb-
HOTO yaajeHus aneHoMbl rurtodusa. [Tydommnkanmii mogoo-
HOTO pojaa HEMHOTO, M1 B OCHOBHOM JaHHasI Ipobyema
0oJiee IIMPOKO OCBelleHa y 3apyOexkHbIX aBTOpoB. Ilep-
BnuHble ATC BcTpeuaroTcs elle pexe.

B crartbe npeacTaBieHo peaKoe KIMHIYECKOe Ha0III0-
nenue rieppuyHoro ATC y manmeHTKM 42 Jjiet, 6oJiee Bepo-
SITHO OIOHTOT€HHOM MPUPOIHI.

KIIMHNYECKOE HABJITOJIEHUE

Hauyuenmka B., 42 nrem, nocmynuna é ynueepcumem-
ckyio kaunuky MITMCY um. A. U. Eédokumosa. H3 anamue-
3a: 6 meyeHue NocAeoHe20 PeMeHlU NAYUeHMKY Havanu bec-
NOKOUMb 20108Hble 004U, CHUICCHUE OCMPOMbL 3PEHUS.
[Iposedennas no pexomenoayuu Heepos0ea MACHUMHO-PE30-
Hancnas momogpagpust (MPT) eon06H020 Mo3ea ¢ Konmpacm-
HbIM ycuaeHuem eviasuia obsemuoe obpazosarue XCO ¢ ou-
docynpaungpacenirapuoim pocmom. Ilo pezysvmamam
uccaedo8anus 20pMOHAABHO20 NPOPUSL NOKAZAMENU 20PMO-
H06 eunogu3a u opeaHos-muuieHell 6 npeoeaax Hopmvl: mu-
peomponnbiil eopmon — 1,73 mME/a, mupokcur c60600HbLil
(T4) — 15,2 nmoav/n, adpeHOKOPpMUKOMPONHBLI 20DMOH —
6,6 nmoav/n, nposakmun — 695 mME/a, comamomponHbLii
eopmon — 0, 1 ue/ma, oasuxysocmumyaupyrouuii 20pMoH —
1,64 ME/n, atomeunusupyrouguii ecopmon — 0,37 ME/a.
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Ha momenm nocmynaenus 6 CmayuoHap 20408Has 601b
HOCUAG NOCMOSHHBLLL, PACRUPAIOWULL XapaKkmep, nA0X0 no0-
dasanace Kynupoeanur HeHAPKOMUYeCKUMU aHanbeemuye-
ckumu npenapamamu. O06eKMUGHO: COCMOSHUE NAUUESHMKU
y0081emeopumenvHoe, 00UWecOMaAmMu4ecKui. cmamyc —
0e3 namonoeuu. OyeHKa HespoaoUHeCcK020 CMAmyca: CO3HA-
Hue ACHOe, NPUSHAKOE NOPANCEHUS YEPENHO-MO3208bIX HEPBOB
Hem, MeHUH2eaAbHble 3HAKU OMPUUAMENbHbIE, 08ULANENbHBIX
U 4y6CmeumenvHuix paccmpoiicme nem. B aabopamophuix
NOKA3amensix OMKAOHEHUN OM HOPMAAbHBIX 3HAYEHULI He 8bl-
A6/1€HO.

B npedonepayuonrom nepuode nayuermxa ocMompena
0ManbMon020M u OMOPUHOAAPUHE0A02OM.

1o pezynvmamam ocmompa ogpmanemonoeom: Vis OD sph —
3 onmp = 1,0, OS sph — 3 onmp = 1,0; nepugpepuueckue
noas 3perus OU — be3 epyboil namonoeuu; 08UNCEHUS 2AA3HBIX
2010K 6 noaHom obseme, 3pauku cpeduei wupunsl, OD = OS,
KopHeanvHble pegaekcyl coxpanenvl. Ocmomp 2nazHoeo OHA:
OU — Oucku 3pumenbHbix Hepeo8 0aedH0-po308ble, epaHuLbl
uemkue, MaKyAapHas oonacmy — 6e3 eUOUMOL NAMON02UU,
apmepuu HEMHO20 CYJCeHbl, 6eHbI HOPMAALHOR0 KAAUopa.

Ocmomp 0OmopuHOAGPUHE0A020M C SHOOCKONUEL NOAOCU
Hoca (3ndockonst Ou 30°): cauzucmas 060404Ka noaoCmuU HO-
ca ¢ 2 cmopoH po308asi, 6AaNCHAS,; nepeeopooKa HOCA no cpeo-
Hell AUHUU; 8 cpeOHeM, 00ueM HOCO8bIX X00ax — be3 namono-
2U1eCcK020 0moensemMo20, HUNCHUE HOCO8ble DPAKOBGUHbL
He yseauteHvl; c600 HOCO2A0MKU C80000€H, HOCO2A0MOUHbIE
YCmbs CIyxoebix mpyo be3 omoensemoeo. Ilpu gpapuneockonuu:
HeOHble MUHOAAUHBL 3a OYICKAMU, OMOeasemMo20 8 AaKyHaX
Hem, Hanemoe Hem,; 3a0HsIs CMeHKa eA0mKU 6e3 namooeute-
CK020 omoensemoeo, 6e3 60CHAAUMEAbHBIX USMEHEHU.

IIpu MPT 2on06H020 Mmo3ea (puc. 1) eusyaruzuposano
obsemuoe obpaszosanue XCO ¢ npeumyuiecmeeHHo cynpa-
u un@pacennapuoim pocmom. B TI-pexcume obpazosarnue

Puc. 1. Maenummno-pesonancras momoepagpus 20108H020 M032a NAUUEHMKU C KOHMPACMHbIM ycuneruem: a — T1-pexcum, gpponmansvras npoekyus: 00s-
eMHoe 00pa308anue ¢ CynpacesnsipHbiM KOMHOHEHMOM, HENOCPEOCMBEHHO NpUAeXCal4ee K XUasme 3pUmensHsliX Hepeos, HeOOHOPOOHoe No cmpyKmype,
€ 2UNEePUHMEHCUBHBIM CUSHANOM 8 UHGpacearsiproil yacmu; 6 — T2-pexcum, hponmanvhas npoexyus: IHOOCYnPauHPPacerIspHas 4acmes Onyxoau, npe-
UMYUeCMEEHHO C 2UNEePUHMEHCUBHBIM CUSHANOM; 8 — C KOHMPACMHbIM YCUNCHUEM, AKCUANbHAS NPOCKYUSL: CYRPACEANSPHAS YACMb ONYXO0AU, OMMe4aemcs
UHMEHCUBHOE HAKONAEHUE KOHMPACMHO20 NPEnapama no nepugepul OnyxXoau, e — ¢ KOHMPACMHbIM YCUNeHUeM, PPOHMANbHAS NPOEKUUS: SHOOCYNPAUHGD-
DAcesnsipHasl 4acmy OnyXoau, HeOOHOPOOHAs: N0 CMPYKMYpPe, UHMEHCUBHO HAKANAUBAIOWAs KOHMPACMHbLI NPenapam no nepughepuu ONYXoau ¢ MecHviM
npuneNcanuem K Xuazme 3pumensHuix Hepeos

Fig. 1. Brain magnetic resonance imaging with contrast enhancement: a — T1 mode, frontal projection: a mass lesion with a suprasellar component, directly
adjacent to the chiasm of the optic nerves, heterogeneous in structure, with a hyperintensive signal in the infrasellar part; 6 — T2 mode, frontal projection: endo-
supra-infrasellar part of the tumor, mainly with a hyperintensive signal; 6 — with contrast enhancement, axial projection: suprasellar part of the tumor, there is an
intensive accumulation of contrast agent on the periphery of the tumor; 2 — with contrast enhancement, frontal projection: endo-supra-infrasellar part of the tumor,
heterogeneous in structure, intensively accumulating contrast agent along the periphery of the tumor with close adherence to the chiasm of the optic nerves
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umeem HeOOHOPOOHbLIL XapaKkmep ¢ UNOUHMEHCUBHbIM CUe-
HAAOM 8 CYNPACeANsAPHOU YACMU U 2UNePUHMEHCUBHBIM —
6 unghpaceansaproil vacmu. Ommeuaemcsi mecrHoe npuiexNca-
HUe CynpaceaisipHoil 4acmu K 3pUmensHbiM HEp8am u xuasme.
B T2-pexcume o6pazosanue makice Umeem HeCKoAbKO He00-
HOPOOHbLIL Xapakmep ¢ NPeUMyu,ecmeeHHo eUnepUHmencUg-
Hbim cuenanom. Taxas HeodHopooHas cmpykmypa bsina pac-
YeHeHa HAMU KaK KpOBOU3AUAHUE 8 CMPOMY ONYXOAU.
Ilpu koHmpacmuom ycunenuu Haba00AN0C, UHMEHCUBHOE
HakonaeHue KOHMPACmMHO20 NPenapama no nepugepuu ony-
Xxoau.

[layuenmke gbinoaHeHo NAAHOB0E ONEPAMUBHOE BMeUla-
meabCcmeo ¢ UCHOAB308AHUEM IHOOCKONUHECKO20 MPAHCHA-
3a1bH020 MpaHccgeroudarvroeo docmyna. B xode onepayuu
npumersau yenosyro onmuky 30°. Boinoanen 00HOCIMOPOHHUI
docmyn K nepedHeii cmeHke KAUHOBUOHOU NA3YXU ¢ Yacmut-
HOll pe3eKyueli 3a0HUX 0m0en08 KOCMHOIU Yacmu nepe2opooku
Hoca. IIposedena wupokas nepednss cghpenomomusi ¢ yoane-
Huem cAu3UCMOll 000104KU KAUHO8UOHOU nazyxu. Kiunoeuo-
Has Nasyxa ceatsapHoeo Muna; npu U3yaiu3ayuy opueHmu-
P08 3a0Hell cmeHKU KAUHOBUOHOU Nasyxu: KapmMaH ckama
VMEPEHHO BblpadCeH, COXPAHEHbl 8Ce KOCHHble OPUEHMUDbL
OCHOBHBIX AHAMOMUHECKUX CMPYKMYp (Ka8epHO3H020 omde-
AQ HYMPEHHUX COHHbIX apmepuil, 3pUMenbHbiX Hep8oa8, on-
muko-kapomudusle kapmansl). Typeyioe cedno pesko pac-
WUPEeHo; ¢ NOMOWbI0 KOCMHbIX Kyca4eK GbinoAHeHA
mpenanayus ezo nepedneii cmenku. Cpasy nocae yoareHus
KOCMHbIX CIMPYKMYD OMMeYeH0 NoCImyHnAeHUe 00AbI020 KO-
AUMeCmEa eHOUH020 0MOeasieM0o20, NPU SMOM meepods Mo3-
208as obonouka pakmuyecku omcymemeogana. Cooepicumoe
mypeykoeo cedaa 83smo Ha 6aKmepuosoeu4ecKuii noces;
C NOMOWbIO Y2N08bIX ACNUPAMOPO8 eHOUHOe codepicumoe

yoanero. [locae e2o yoarenus 6u3yaru3upo8aHvl UHMAKMHbIE
MeduanvHble CMeHKU 000UX KAGePHO3HBIX CUHYCO8, OMMeHe-
HO nposucanue duagppaemvi Mypeyxoeo ceona, KOmopas ax-
muero nyavcuposana. Ilpu nposedenuu npobovi c nosvlueHu-
eM 6HYmpuU1epenHoeo 0aeAeHUs NPOCAUBAHUS NUKBOPA Yepe3
duagppaemy mypeuykoeo ceona ve ommeuero. Ilorocmu my-
peyKoeo ceona u KAUHOBUOHOU NA3yXu 00UAbHO NPOMbIMbL
pacmeopom xaopeekcuduna. Beudy evisenenus eocnasumens-
HO20 npouecca 8 NoA0CMU MypeyKo2o ceond, YeaoCmHOCmu
eeo duagpaemvl u OMCymcmeust UOUMOIL AUKBOPeU 2eMOCma-
muueckue cpedcmea u dpyeue Mamepuatsl He Ucnoab308ailu.
Bx00 ¢ nosocmo kaunogudHol nazyxu 3axKpvim cpeoHei Ho-
€080l pakogunoil. OCHOGHbIe IMANbL ONEPAMUBHO0 6MeUla-
menbcmea npedcmasneHsvl Ha puc. 2.

C yuemom 6bi5161€HHbIX UHMPAONEPAYUOHHBIX 0COOCH-
Hocmell u duaeHocmupogaruem nepsuuroeo ATC 6vin donon-
HUMeAbHO NPo8edeH NOUCK B03MOICHO20 04a2a UHGeKUUU,
KOmopbLil Moe 00ycA08ums pazeumue 0aHHOU KAUHUYECKOLL
cumyauuu. I[layuenmka ocmompena mepanegmom u Cmoma-
MOA020M; 8bINOAHEHA KOMNLIOMEPHAS MOMO2paAhUs 0K0A0-
HOCOBbIX NA3YX € 3aX8AMOM 3Y004eACMHOU CUCHEMDL.

Ilpu ocmompe noaocmu pma: causucmas 060404Ka
01€0H0-p0306020 YBema, YMEPeHHO YEAANCHEHA, BU3YANU-
3UpoBanbL NAOMObL Ha pde JcesamenvHbix 3y006. B pempo-
MOASPHOU 00AacmU CHpA8a 8U3YAAU3UPOBaH 0y2op peme-
HUposanHoeo 3yba 4.8, ommeuen yuyacmok eunepemuu
¢ NPUBHAKAMU AOKAAbHOU OMEYHOCMU, Gbis8AeH HAPOCH
cAU3UCMOIL 8 8Ude «KanWoOHa» ceepxy byepa 3yba 4.8 co
CKYOHbIM 2HOUHbIM 0MOeAseMblM U3-nood He2o — Xapakmep-
HbLll NPUSHAK NEPUKOPOHUMA.

Ilpu ananuse dannbix KomnvromepHoll momoepaguu (puc. 3)
NPUBHAKO8 B0CNAAUMENbHBIX USMEHEHUI 8 OKOAOHOCO8bIX

Puc. 2. OcrosHble smanst onepamuerozo emeuwamenscmea (UnmpaonepayuoHHsie pomoepaguu, euo yepes sndockon 30°): a — nepeoHsss CmeHKa KAUHO-
8UOHOL nA3yxu yoanrena, 8U3yaIu3upo8ana NOAOCMs KAUHOBUOHOU NA3YXU, ROCAE YACMUYHOLU MPenanayuu nepeoreil CmeHKu mypeyKo2o ceona OmmeueHsl
omcymemeue meepaoil Mo320601l 000A04KU U NOCMYNAeHUE 00UNbHO0 KOAUMECIMBA 2HOUHO20 CO0epICUMO20; O — NOAHOCMbIO MPENAHUPOBAHA NePeOHss
CMEeHKa mypeyKo2o ceond, 8cst HOAOCMb MYPEUK020 Ceond 3an0AHeHa 2HOUHbIM COOePICUMBIM, HCUOKUM NO CHPYKMYpe, KOmopoe YOaaeHO ¢ NOMOUbIO 8d-
KYYMHO20 aCnupamopa; 8 — noAoCms MypeyKozo ceoa: cooepicumoe ROAHOCHbI) YOaAeHO, OMMeYeHbl NPOGUCAHUE U AKMUBHAS NyAbcayus ouagdpazmol
mypeuykoeo ceona

Fig. 2. The main stages of operation (intraoperative photographs, view through the endoscope 30°: a — the anterior wall of the sphenoid sinus was removed,
the cavity of the sphenoid sinus was visualized, after partial trepanation of the anterior wall of the sella turcica, the absence of dura mater and the receipt
of copious amounts of purulent contents were noted; 6 — the front wall of the sella turcica is completely trepanned, the entire cavity of the sella turcica is filled
with purulent liquid contents in structure, which is well removed using a vacuum aspirator; 6 — the cavity of the sella turcica: the contents are completely
removed, sagging and active pulsation of the diaphragm of the sella turcica are noted



Puc. 3. KomnsromepHbie momoepammol 0KOAOHOCOBbIX NA3YX U 3Y004eN0cm -
HOUL cucmembl: a — ca2ummanbHas nPoeKyus: nepukoporum 3yoa 4.8 (ckon-
JNeHue 2HOSL Hao 3y00M YKA3AHO CMPenKoil); 6 — aKcuanbHas npoekyusi: 3y0
4.8 ¢ npusHaKamu 80CNAIUMENbHBIX USMEHeHUll (YKA3AHO CMpPeaKoil)

Fig. 3. Computed tomography of the paranasal sinuses and the maxillofacial
region: a — sagittal projection: pericoronitis of the tooth 4.8 (accumulation
of pus above the tooth is indicated by an arrow); 6 — axial projection: tooth
4.8 with signs of inflammatory changes (indicated by an arrow)

naszyxax He @bls64eH0, 0OHAKO 0OHAPYICeH KOCMHbBLI «Kap-
MaH» 8 NPoeKyuY pemeHuposanHoeo 3yoa 4.8 co caabosvipa-
JHceHHbIM ceuujesvim xodom. [lepukoponum 6 obaracmu 3yba
4.8 moe npednonodicumensHo Cmame UCMOYHUKOM 2eMamo-
2eHH020 PACNPOCMPAHeHUS UHPEeKYUU 8 NOA0CMb MYPeUK020
cedaa.

B kauecmee 2-20 smana aeueHus: NayueHmKe 8blNOAHEHO
yoanenue 3yba 4.8. nod mecmuoii anecmesuei.

B yensnx nocaeonepayionH020 KOHMPOAs 30HbL ONEPALUL
Ha 2-e cymku nocae emewamenvcmea evinoanena MPT 2o-
A08H020 Mo3ea (puc. 4), no pe3yabmamam Komopoi noaocms
mypeukoeo cedna 6e3 namoN02U4ecKko2o co0epucUMoe0, 3d-
NoAHeHA 8030YXOM, NOAOCMb KAUHOBUOHOU NA3YXU MAKdice
6030yuina, 6e3 co0epICUMO20; N0 OCIANbHBIM CHIPYKIMYPAM —
be3 ocobenHocmell.

[layuenmka evinucana uz cmayuonapa Ha 5-e cymxu
nocne onepayuu 8 y0o8iemeopumenbHoM COCMOSHUU C pe2-
peccom 20406HoIL 60au. Pezysbmam bakmepuono2uueckozo
nocesa: Staphylococcus aureus — 10° KOE/e.

OBCYXIEHUE

IMTepBoe coobmenue o ciydyae ATC omyOamkoBai
M. Simmonds B 1914 r. [6]. Ha npoTsXeHUM ClIeAyIOIIero
CTOJIETUS OBIJIO OMyOAMKOBaHO Bcero 121 HaGmomeHue
ATC [1].

B GoabimHCTBe 3apyOesKHBIX padOT OIMMCAaHbBI Cllydan
BropnuHbIXx ATC. Kak mpaBuiio, 3To cepri KIIMHUTYECKUX
HaOJTIOIEHNI C COOOIIEHNEM O THOWHO-BOCTIATUTETbHBIX
OCJIOXKHEHUSIX TTOCIIe TPAaHCHA3AIBHOTO SHIOCKOITMIECKO-
ro ymajJeHus ameHoM Tuodusa, KpaHHOMapUHTHOM
n kuct KapMaHa Patke [2]. Tak, G.E. Vates 1 coaBT. mpu-
BOJST JaHHEIE 0 24 ciyyasx Bo3HUKHOBeHUS ATC B rpyri-
1re >3500 maIeHToB, OIEePUPOBAHHBIX 10 TIOBOY aIlcHOMBI
rurtodusa [1]. B padore K.C. Jain u coaBT. y 6 rmariueHTOB
n3 1000 Bo3HukIo ocinoxHeHue B Buae ATC mocie TpaHc-
Ha3aJIbHOTO BMeIIaTeIbCcTBA 1o noBoay oryxojeit XCO [2].
P. Dutta u coasr. B cepun 1060 TpaHCHa3aIbHBIX OIEPALIMIA
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Puc. 4. Ilocreonepayuontas macHUmMHO-Pe30HAHCHAS MOMO2PAPUS 20108~
H020 Mo3ea (cacummanvhas (a) u pponmanvras (6) npoexyuu). Jauuovix,
VKQ3bI8AHOWUX HA OCIMAMOUHbLI 2HOUHO-80CHAAUMEAbHbLI NPOYecc 8 00aac-
mu mypeykoeo cedaa u XuasmanbHo-cearapHoil obaacmu, nem. Ilosocmu
KAUHOBUOHOU NA3YXU U MYPEUK020 cedna 6030y UlHb!

Fig. 4. Postoperative brain magnetic resonance imaging (sagittal (a) and

frontal (6) projections). There is no data for the residual purulent-

inflammatory process in the area of the sella turcica, chiasmal-cella region.
The cavities of the sphenoid sinus and the sella turcica are airy

110 MOBO/Y ale¢HOMbI TUMOMKU3a BbISIBUIN 6 CIIydaeB FHOM-
HO-BOCHATUTEIbHBIX oclioxxHeHNT B XCO momo0HOro
xapakTepa [3].

CnyyaeB nieppuaHbix ATC 3a mociaenHue S JIeT B INTe-
patype onucano 25. INepsuunsiiit ATC dopmupyetcs
B HOPMaJIBHO# TKaHU TUTIo¢u3a 1100 B pe3yJIbTaTe reMa-
TOT€HHOTO PACIIPOCTpaHeHUS MH(PEKIIUN, TUOO B PE3yJIb-
TaTe MPSIMOTO €€ TPOHMKHOBEHUSI 3 KIIMHOBUIHOI Ma3y-
X{, JUKBOPHOTI'O TPOCTPAHCTBA MM KaBEPHO3HOTO
cuHyca Ha ¢oHe ero TpoM603a. Cpeny ONMCaHHBIX B JIM-
TepaTrype CiIydaeB IEPBUYHBIX a0CIIECCOB OMMH Pa3BUJICS
mnocje pomoB Ha (oHe rpaHyiaemaro3a Berenepa, 3 —
Ha (hoHEe KOHCEPBATUBHOTO JICYCHUS IIPOJIAKTUHOM, 1 —
TOCJIe yIajieHus 3y0OB, B psiie CIydaeB a0CIIeCChl BO3HM -
KM Ha (OHE XPOHUIECKOIO IJIUTEIHBHO TEKYIIETO
BOCIMAJIUTEILHOTO TIpoIecca B KIMHOBUIHOM ITa3yxe.
IIpu 3TOM y 9acTH IMAIIMEHTOB He OBLJIO BEISIBICHO HUKA-
KMX UCTOYHUKOB MHGMEKIINU M KaKUX-T1u00 (HakKTopoB
pucka [7].

JnarHoctrka nepBuYHbIX ATC MOXeT OBITh 3aTpya-
HEHa, ITOCKOJIbKY 3a9acTyI0 KIIMHUYECKHA 1 PeHTTEHOJIO-
TUYECKN OHM MMUTHPYIOT JIIOOBIC IpyTrre 00pa30BaHMUS
XCO, B TOM 4HcIIe aneHOMBI TuIodu3a, KUCThI KapMaHa
Patke, kpannodapuHruomsl u ap. [1pu 3ToM B KITMHIYE-
CKOIf KapTHUHE W TIPH JJa0OPATOPHBIX NCCICTOBAHMIX ME-
HUHTU3M, JIEWKOLMTO3 U APYTUE MPU3HAKU CUCTEMHOI
BOCITAJIMTEILHON peakIIny BCTpedaloTcs He Ooyiee 4eM
B 30 % ciyuaeB. TeueHue 3pUTe/IbHBIX HAPYILIEHUIA, XapaK-
Tep TOJIOBHOM 001 1 TUTIOMMTYUTAPHBIX HAPYIIICHUI He
OTJIMYAIOTCS OT TAKOBBIX IpU aneHoMe Tunodmu3a [1, 8].

BnepBreie MPT-kaptnna ATC Obla onucaHa
M. Dickob u coasr. [9]. [Ipyu MPT ronoBHoro mosra
B T2-pexume oOpa3oBaHUEe MMEET TUIICPUHTCHCUBHBIN
CHUTHAJI, YTO yKa3bIBaeT Ha IPUCYTCTBHUE XUIKOCTHOTO
KOMIIOHEHTA B CTpOMe 00pa30BaHUsI, OMHAKO 3TO HAOJIO-
IaeTcs U IpH ameHoMaxX Turodusa ¢ HeKpo3aMHu U Tepe-
HECeHHBIM KPOBOU3IMSIHIEM B CTPOMY OITYXOJI!, TIPH KHC-
TO3HBIX (pOpMax aieHOM, B CTydae KICT KapMaHa Patke 1 T. 1.
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B T1-pexume ATC mMeeT TUITO- MU M30MHTEHCUBHBIN
CHUTHAJI C BHYTPEHHEH TeTepOreHHOCTBIO, a Ha TIOCTKOH-
TPACTHBIX CEPHSIX MMEETCS TUIICPUHTCHCUBHBIN 000I0K
o riepuepun odopasosanud [1, 4, 8, 10]. ¥ Hameii mamm-
eHTku 1pu MPT ronoBHOTro Mo3ra ObLIM OOHAPYXKEHBI
W3MEHEHMS, aHAJIOTUYHBIC OITMCAHHBIM B JIUTEpaType.
TpaHCcHa3aIbHOE SHIOCKOIMYECKOE YIAJICHHUE SIBISI-
ercd onepauneii Beroopa nmpu ATC — Kak IepBUYHBIX, TaK
1 TIOCJICoTIe palliOHHBIX. [1pr 3TOM moJKHA OBITH BHITION -
HEHa MaKCHMMaJIbHO IITUpOKas TpelaHaIlus IepeaHei
CTEHKM KJIMHOBUIHOM Ma3yXu M TYPELIKOTO Cejia ISl 0~
CTIDXEHUS aleKBaTHOTO OTTOKA M adpalliy ITOJIOCTH adc-
necca. Mcceuenne karcyiabl ATC — MaHUITYJISIIMS onlacHast
B CBSI3U C BOMOXKHBIM ITOBpPEXIeHUEM TracparMbl Typer-
KOTO celjia, BOSHMKHOBCHHEM JIMKBOPEHM M MEHWHTHUTA
B ITOCJIEOIIePAlIMOHHOM TIepHoe. Psio aBTOpOB coo0IIatoT
0 BBITIOJIHEHWY KOATYJISLIMY Karcynbl abcnecca [1, 8, 11].
TpaHCKpaHWABHBIN TOCTYIT CONPSDKEH ¢ BHICOKUM PUC-
KOM MHTpaKpaHUaJIbHOW AMCCEMUHALMH MPOLIECCca.
Bonee yem B mosoBuHe cirydaeB ATC moceB oKa3bi-
BaeTCs CTCPWJIBHBIM, M aHTHOAKTepualbHasl Tepamus
B MOCJIEONEPALOHHOM MEPUONE HA3HAYAETCS AMIUPU-
YeCKH, TIPY 3TOM ITIpeltapaTaMy BEIOOpaA Yallle BCeTO SBIISI-
0TCs 1iearocToprHEl 3-T0 TTOKOJIeHUs. B Tex ciaydasix,
KOTIIa €CTh POCT MUKPOMIIOpHI, HAMOOJIEEe YaCTO BBICEBAIOT-
cs1 Staphylococcus spp., Streptococcus spp., Neisseria spp.,
Escherichia coli, Corynebacterium spp. u Dyfteroids [7, 11, 12].

IIporuo3 y naumeHToB ¢ ATC, o JTaHHBIM JIMTEpPaTy-
PBI, OJIATOTIPUSITHBIN. 3pUTEIIbHBIC HAPYIIICHHS PETrPeCcCh-
pYIOT Ha 3—5-¢ CYTKU IOCJIe OITePaIIiH.

VY Halel manueHTKN OCIOKHEHWM ToCe YIaIeHUs
ATC ne 6bp110. KaTtamnes cocraBmi 3 Mec. OIHAKO psij,
aBTOPOB OIMUCHIBAIOT BOSHMKHOBEHIE TOPMOHAIBHBIX Ha-
pyIIeHWI — HecaXapHOTo amabdera, TMIIOKOPTUIIM3MA,
HapylleHNe MEHCTPYaJIbHOTO IIUKJIAa, KOTOPhIE TPEOYIOT
Ha3HAYCHUS 3aMECTUTEIbHOM TOPMOHAJIBHOM TepaItnu
[1, 8, 13]. JlaHHBIE OCITOXHEHMUS Yallle BCETO UMEIOT TpaH-
3UTOPHBINM XapakTep, HO MOTYT OBITh W ITOCTOSIHHBIMU
C HEOOXOOMMOCTBIO TTOXXU3HEHHOM TOPMOHAIBHOM Tepa-
nuu. B nuteparype Takxke coobiaercs: o0 1 jgeTaabHOM
ucxone y namuenrta ¢ ATC [11].

SAK/TFOYEHME

AOCIIeCC TYpeIKOoTo CeJia SIBISIETCS Cephe3HOM XKM3-
HEYTPOXAIoIIeit CUTyaruel ¢ BRICOKMM PUCKOM Pa3BUTHS
MHTpaKpaHUAJIbHBIX THOMHO-BOCIIAJTUTEILHBIX OCTIOXKHE-
Huii. Ileppuunblii ATC — KpaiiHe penkasl MaTOJIOTHS,
UMUTHpYIoas psa npyrux 3adoneBanuit XCO. Iudde-
peHIIMAIbHAS TUATHOCTHKA TIPM 3TOM KpaifHe CJIOXHA,
HECMOTPS Ha MCITOJIb30BaHNE COBPEMEHHOTO KOMILIEKCa
JT1abopaTOPHO-MHCTPYMEHTAIBHBIX METOIOB MCCIEI0Ba-
HUs. PaHHSST TMarHOCTHKA W TpaHCHA3aJIbHOE yIaJICHUE
abcliecca — 3aJI0T YCIIEIITHOTO JICYCHUS M XOPOIITHUX UCX0-
JIOB Y TAKMX MAIIIEHTOB.
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Cpeau Bcex NepBUYHBIX OMyX0Nei rONOBHOMO MO3ra C NoKanu3aliueii B 3afHeil YepenHoi sMKe remaHrnobnactoma Agns-
eTcs Haubosee 4acTo BCTPEYAIOLLECs Y B3POCIOTo HaceneHus. Y HEKOTOPbIX NaLMEHTOK MaHUtecTaLms onyxonu rojos-
HOTO MO3ra MOXeT NPOM30iiTH BO BpeMs GEPEMEHHOCTY.

B cTaTbe npefcTaBAeH KNUHUYECKUII Ciyyait GepeMeHHOCTH, OCNIOXHEHHOW TMNepPTEH3UOHHO-TUapoLedanbHOi cUMNTo-
MaTUKOW Ha OHe reMaHrMo6NacToMbl MO3KeUKa U Pa3BUBLLEHCA OKKIIO3MOHHOI rugpoledanueit. Pesynstatom paboTbl
KOMaH[bl HEPOXMPYProB, aKyLepOoB U aHECTE3M00r0B 6bII0 YCNeWHOe ONepaTuBHOE leyeHne Ha HOHEe NPONOHTMpoBa-
HUA GepeMeHHOCTU. Yepes 5 Mec nocne pe3eKLuM ONyxonn peLuanBa reMaHrnobnacTombl He HabnoAanoch, NaLueHTKa
pofMna 340pOBOro pebGeHKa ecTeCTBEHHbLIM MyTEM.
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Among all primary brain tumors with localization in the posterior cranial fossa, hemangioblastoma is the most common
among the adult population. In some patients, the manifestation of a brain tumor may occur during pregnancy.

This article describes a clinical case of pregnancy complicated by hypertensive-hydrocephalic symptoms against the
background of cerebellar hemangioblastoma and developed occlusive hydrocephalus. The result of the work of a team
of neurosurgeons, obstetricians and anesthesiologists was successful surgical treatment against the background
of pregnancy prolongation. Five months after tumor resection, no recurrence of hemangioblastoma was observed, the
patient gave birth to a healthy baby naturally.
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BBEJIEHUWE

CornacHo Kjaccu(UKALMU OITyXOJiel MeHTPaTbHOU
HEPBHOI cUCTeMbl BceMUpHOI opraHu3aluu 31paBoOOX-
panenus 2021 . reMaHTHOOJIACTOMBI OTHOCSITCS K ME3€H-
XMMaJIbHBIM COCYIUCTHIM omyxoiisiMm [ 1]. [emanruo6nacro-
MBI COCTaBJISIIOT OKOJIo 1—2,5 % Bcex MHTpaKpaHUaTbHBIX
OITyXOJIEH U SIBJISIIOTCS HanboJiee 4aCcTo BCTPEUYAIOIIMMUCS
MEPBUYHBIMU OMYXOJISIMU C JIOKAJIM3allMeil B 3aaHel ue-
PEITHOII SIMKE Y B3pOCJIOTO HaceaeHMsI [2].

YuuteiBas TOT (pakT, YTO AAHHASI MATOJOTUSI MOXKET
Pa3BUTHCS Y XKEHILMH I€TOPOIHOIO BO3pacTa, B KIMHUYE-
CKOI IpaKTHKe BIIOJIHE BEPOSITHEI CIy9ar MaHU(ecTanu
TeMaHTruo0J1aCTOMBI BO BpeMsl 60epeMeHHOCTU. Takue ciiy-
Yyau MOTYT CTaTb HACTOSIIIIMM UCHBITAHUEM JIJIS1 KOMaH bl
Bpadei.

B naHHO¥ cTaTbe Mbl XOTUM IPEACTaBUTh COOCTBEH-
HO€ KJIMHUYECKOE HAOMI0AEHUE U MOACIUTBCS C YMTaTe-
JISIMU HallIUM OITbITOM JieueHUs1 OepeMEHHOM MalueHTKU
C FeMaHTr1Mo0J1aCTOMOIA.

KIIMHNYECKOE HABJITOJIEHWE

Hayuenmxka K., 31 co0a, nocmynuna 6 neiipoxupypeu-
yeckoe omodenenue HMHUI] um. B.A. Aamaszoea na 19-ii He-
dene bepemenHOCMU ¢ 0UACHO30M: 00BEMHOE 00Pa308aHuUe
npago2o NOAYUapus Mo3xiceuKa.

U3 anamuesa uzsecmuo, umo na 17— 18-ii Hedensix bepe-
MEHHOCIU NAYUEHMKA CMaid Omme4ams pesKoe yxyouleHue
COCMOSHUSL: NOABUAUCH HCAN00bL HA BbIPAICEHHYIO 20108HYVIO
001b Dassaweeo xapaKmepa, MOuWHOMY, MHOOKPAMHYIO P8O~
my, deoenue 6 eaazax. Ilayuenmia Ovbiaa eochumanuzupo-
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8aHA NO MeCMY JCUMeAbCcmea 8 NepuUHamanbHolil yeHmp.
Yemanoenen duaeno3 obsemHoeo 06pazosanus npagozo
noaywapus mosxceuxa. Ilayuenmka nepegedena dns dans-
Helluteeo ne4enus 6 ghedepanvhoiii uenmp — HMUI] um. B.A. An-
maszoaa.

Ouyenka Hegponoeuuecko20 cmamyca npu ocmompe: na-
YUeHMKa 8 AICHOM CO3HAHUU, NPedssigasiem Hcanodbl HA Gbl-
PAJICEHHYI0 20108HYI0 604b (7 6a1106 NO 8U3YANBHOU AHAN0RO-
eoll wikane), 6 noze Pombepea Heycmoiuuga, ommeuaromest
WamKocme noxXooku, OUHAMUMECKAs U CMAMU4ecKdas Mo3-
aceuxoeas amakcus. Tlpu ocmompe enaznoeo ona ogpmansmo-
/1020M 8blsi6AEHbL 3ACMOIIHble OUCKU 3PUMENbHBIX HEPBOS.

Ilo danHbiM MacHUMHO-DE30HAHCHOU momozpaduu
(MPT) 201061020 MO32a ¢ KOHMPACMHBIM YCUACHUEM NPU NO-
cmynaenuy onpedensnocs KUCmosHoe o0pazoeanue npasoil
eemuccghepol mozceuxa pasmepamu 4,4 x 3,6 x 2,7 cm, nocae
66e0eHUsi KOHMPACMHO20 8eujecmaa Hadao0anocs e2o HaKon-
AeHUe COAUOHBIM KOMIOHEHMOM ONYX0AU PA3MePOM OKOAO
0,7 cm, makce 6vira gvisisnena komnpeccus 1V yceaydouka
20/108H020 M032a C PA38UMUEM OKKAHO3UOHHOU MPUBEHMPU-
Kyaspuoil euopoyegaruu (puc. 1).

s onpedenenus makmuku AeueHus Npoeder KOHCUAU-
VM 8 cocmase aKyulepa-2uHeK0102d, AHecme3uon02a-peanu-
mamosnoea, Helipoxupypea, ogpmansmonoea. C yuemom Kau-
HUYeCKoll KapmuHbl NOGbLUEHUS BHYMPUHEPENH020 0a6AeHUs.,
8bICOK020 PUCKA HAPACMAHUSL OUCAOKAYUU CIPYKIMYD 20106~
H020 M032a U pUCKa AemanbHo20 Ucxo0a 8paueOHbIM KOHCU-
AUYMOM ObLAO NPUHAMO DeuleHue 0 npogedeHuU onepayull
6 HeOMA0ICHOM NopsidKe Ha ghoHe NPoNoHUPOBAHUs bepemeH-
Hocmu.

Puc. 1. Macnumno-pe3oHancHbie momMoepammol 20106H020 MO32a NAUUEHMKU HA MOMeHmM nocmynienus. MaeHumno-pe3onancHas Kapmuna xapaKmepha
05 eemaneuobaacmomol: a — T2-636euiennoe u300pajicerue: 8 NPAGOM NOAYUADUYU MO3ICEUKA BUZYANUUPYEMCS KUCMO3HOe 00pa308anue ¢ HCUOKOCMbio,
U30UHMEHCUBHOU N0 OMHOUIEHUIO K AUKBOPY; pazmepbl Kucmul 4,4 x 3,6 x 2,7 cm; nabarodaemces komnpeccus 1V ycenydouka; 6 — nocie KOoHmMpacmuozo
Ycunerus 8U3yaiu3upyemcs Onyxoneaulil y3en Ha 3a0Hell cmeHKe OnyxXoaegoll KUCmbl, pazmep onyxone6o2o y3ia okono 0,7 cm; 6 — T2-e3sewenHoe uzobpa-
JICeHUe: KapmuHa mpuseHmpuKyAspHoll OKKAIO3UOHHOU udpoyedanruu u nepugeHmpuKyasapHo2o 2udpocmamu4ecko2o omeka Ha gpone komnpeccuu 1V xce-

AY00UKA ONYX0NbI0

Fig. 1. Magnetic resonance imaging of the patient’s brain at the time of admission. The presented magnetic resonance picture is typical for cerebellar

hemangioblastoma: a — T2 weighted image: in the right hemisphere of the cerebellum, a cystic mass is visualized with fluid isointense with respect to the CSF;

the size of the cyst is 4.4 x 3.6 x 2.7 cm; compression of the 4" ventricle is observed; 6 — after contrast enhancement, a tumor node is visualized on the posterior

wall of the tumor cyst, the size of the tumor node is about 0.7 cm; ¢ — T2 weighted image: a picture of triventricular occlusive hydrocephalus and periventricular
hydrostatic edema against the background of compression of the 4" ventricle by the tumor
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3a 14 do onepamusHoeo Aeuenus 8 Kayecmee MmoKoaU-
muyeckoll mepanuu nayueHmke evinoaHena ungysus 30 ma
25 % pacmeopa cyavgpama maenus co ckopocmoro 0,5 ma/mun.
C yenvio undyKuuu Hapxo3a 6vL10 8ederno 50 me poKypoHus
opomuda, 185 me nponogpoaa, 0,2 me penmanuna. Pecuonap-
Has anecmesus He nposoduaacs. s noddepicanus obuiel
anecme3suu 6vi10 eeedeno 0,8 me gpenmanuna. lns noodep-
JHCaHUsi nep@hy3UoHHO0 0agaeHUsl UCNO0Ab308aAU HOPAOPEHANUH
¢ MUHUMANBHOU cKopocmbio éeederust 0,03 mxe/ke/mun. B ka-
Yecmee UHMPAONEPAYUOHHO20 AHMUOUOMUKA UCHOAb308AAU
yegypoxcun 1,5 e c npodondceruem aHmubaKmepuanbHoll npo-
Qunaxmuru 0o cymok c esederuem npenapama Kaxcovie 84.

B nonoxcenuu nayuenmiu Ha 1e60M 00Ky 0blaa 8biM0A-
HeHa napameouanHas cyOoKUUNUManbHas KpaHuomomus
Ha cmopoHe onyxoau. Teepdas mo3zeoeas oborouka bbira Ha-
npsidcena, npu ee 6CKPblMuUU Haba00ar0chL nPoAadUposanue
npagoeo NOAYUAapus MO3JjceuKda 8 pazpes meepooii Mo32080ii
06o0n0uku. C UCnoab308aHUeM ONEPALUOHHO20 MUKPOCKONA
OblAU BLINOAHEHBI KOPMUKOMOMUSL NOAYWAPUSL MO3MHCEHKA
6 NPOeK UL ONYX0AU U BCKPbIMUE ONYX04e80l Kucmbl. XKen-
mogamuiii mparccyoam kucmeol Ovin achupuposat. Ilpu
pesusul CMeHOK ONyXoae8oll KUCmbl 00HapyiceH U yoaneH
onyxonesbiil y3en auuiHeoeo ygema. Makpockonuvecku yoa-
ANEHHAs ONYX01b Npedcmasnena eeMaHeuo0aacmomoll.

Tucmonoeuueckoe ucciredoganue onepayuoOHH020 Mamepu-
ana nodmeepouno duaeHo3: eemaneuodsacmoma, grade 1.

Bpems onepauuu cocmasuao 14 55 mun, kposonomeps —
200 ma. Ha npomsdicenuu onepamueHo2o emeuamenscmed
npoeooduncs Kapouomokozpapuueckuii MOHUMOpPUHe COCMo-
sanus naooa. C yeavio npogpurakmurxu mpombosmoosutecKux
OCAOMNCHEHUI UCNOAB308ANU KOMNPECCUOHHBLI MPUKOMAIC
11 cmenenu komnpeccuu.

Humpaonepayuonno u 6 1-e cymku nocieonepayuonHo-
20 nepuoda nayuenmke nPoBOOUNAU UHPY3UIO 2eKCONPeHanU-
Ha co ckopocmoio 0,075 mke/Mun ¢ yeavio npoPuAaKmuKu
npesicdegpemernbix podos. B nepuonepayuonnom nepuode
UCNOAB308ANUCH cBedU @acuHanbHble Ympocecman 200 me
1 pas 6 cymxu ons npoaoneuposarus 6epemernocmu. C yeavro
npoguiaKkmuky mpomo60IMO0IUMECKUX OCAONCHEHUL] Hepe3
72 4 nocae onepamugHoeo aeverus 6vin HasHaven Ppakcuna-
pun 0,4 ma/cym nookoxucHo.

[locneonepayuonnslii nepuod npomexan be3 KAUHUHECKUX
U 1a60pamopHbIX NPU3HAK08 0CA0MCHeHull. Heaponoeuueckas
CUMNMOMAMUKA 8 PAHHEM NOCAEONePayUOHHOM nepuode no-
HOCMbIO peepeccupogana, Kak U omek OUCKO8 3pUMENbHbIX
Hep8os, N0 OAHHbBIM OCMOMPA 2AA3HO20 OHA.

Ha 3-u cymiu nocae onepamusHoeo ae4eHus nayueHmge
obiaa gvinoavena MPT eon06H020 mo32a, no pezyasbmamam
KOMOpOIl YCMAaH081eHbl MOMAAbHOe YOdieHue OnyxXoau, pea-
pecc ducaokayuu cmpyKmyp 20408H020 M032d, OMCYHCmaue
UHMPAKPAHUANbHBIX 0CAONCHEHUIL (puc. 2).

[Tlayuenmka gvinucana Ha 7-e cymku nocae onepayuu
6 y0061em80opUmMenbHOM COCIMOSHULL.

Yepes 5 mec nayuenmixa nocmynuaa nogmopHo 8 nepu-
Hamanvuolil yenmp HMHUIL[ um. B.A. Armasoea 0as naaro-
6020 podopaspeuwernus. Ilpu nocmynaenuu evinoanena MPT

Puc. 2. Maenummno-pe30HancHbie MoMoepammol 20106H020 MO32a NAUUEHMKU
Ha 3-u cymicu nocne onepayuu ('T2-636ewenHbie u300padcenus): a — 6 npa-
60M NOAYULAPUL MO3MHCEUKA ONPedeasiemcsi 30HA NOCACONEePAUUOHHbIX U3Me-
HeHull, Habaodaemces peepecc OUCAOKAUUY CIMPYKMYD 20108HO20 M0O32d;
0 — KapmuHa peepecca mpueeHmpuKkyAspHoil eudpoyedaruu

Fig. 2. Magnetic resonance imaging of the patient’s brain on the 3 day after
the operation (T2 weighted images): a — in the right hemisphere of the
cerebellum, the zone of postoperative changes is determined. There is a re-
gression of the dislocation of brain structures; 6 — the pattern of regression
of triventricular hydrocephalus

20/108H020 M0324: YCMAHOBAEHO OMCYMCmaue peyudusa ee-
Mmaneuobaacmomol (puc. 3).

Tlayuenmrka poduna 300pooeo pedenka 6 cpok — Ha 39-ii
Hedene bepemennocmu. Podopaspeuienue npoeodunoce ecme-
CMBEHHbIM NYmeM 8 COOMBeMCMEUU C AKyWepCcKumMu noKa-
3anusmu. B nocaepodosom nepuode napacmanus o4azo6oii
Heapoa02UHeCcKol cuMnmomamuku He Habawdarocs. Kamam-
He3 cocmasgun 12 mec nocae onepamugHo2o aeueHus: peyuou-
6a eemaneuodaacmomut no oanunvim MPT ne o6HapyceHo;
nayueHmka pacmum 300p08020 pedeHKa.

OBCYXIEHUE

ITpu moucke ¢ UCITOTBb30BaHMEM KITIOUEBEIX CJIOB «T'¢-
MaHTruo0bjacToma, 6epeMEeHHOCTb» B POCCUICKOI HayYHOI
anektpoHHoi 6ubnanoreke eLIBRARY.RU Hamu Oblin
HaJeHBI TOJIBKO 2 CTaThbU 1O JaHHOoi Teme [3, 4]. ITo 3a-
npocy “hemangioblastoma during pregnancy” mouckonast
cucrema PubMed Beimaer 82 crarbu.

B nmutepaTtype omucaHBl peIKHe CIIydau BBISBICHMUS
TeMaHTHO0JIACTOMBI MO3XXEeUKa BO BpeMs O€peMEeHHOCTH
(cM. Tabmuiry) [3, 5—12]. Ctosb Majoe KOJIMIECTBO paboT
M0 JAaHHOW TeMe OOBSICHSET BO3MOXHEIC ITPOOIEMBI
IIpY JICYUCHUU TaKKX ITAIlUEHTOK, TeM 0oJiee YTO HEKOTO-
PBIM TTAIIMEHTKAM MOXET ITOTPeOOBAThCS XUPYPTrUIECKOe
BMEIIIATEeIECTBO B 9KCTPEHHOM ITOPSIIKE B CBSI3M C Hapac-
TaHWEM BHYTpUUYEPEITHON TUIIepTeH3uH [5, 8].

Bnusiane 6epeMeHHOCTH Ha IMaTOTeHE3 TeMaHTHO-
0JIacTOMBI 10 KOHITAa HEM3BECTHO. B tmTepartype ommcaHbl
HEKOTOPBIC BO3MOXKHBIC MEXaHU3MEBI 3TOTO IIpoliecca.

Taxk, E.J. Kasarskis 1 coaBT. BbICKa3aJii IIPeANOa0XKe-
HHE, YTO Ha YBeJIMYeHNEe 00beMa TeMaHTM00IaCTOMBI MO-
JKeT BJIMSTD MOBBIIIEHUE 00beMa MUPKYINPYIOIIEH KPOBH
y 6epeMeHHBIX [6]. D. Brown u coaBT. IIpeaITOa0XMIN
HaJIM4ue B KJIETKaX TeMaHTHMO0IaCTOMBI TOPMOHATBHBIX
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Puc. 3. Maenummo-pe30HaHcHble MOMOSPAMMbL 20108HO20 MO32a RAYUEHMKU Yepe3 5 mec nocae onepayuu: a — T2-e3euiernnoe uzo0paxcerue: yeeayo0ouKo-
8as1 CUCMEMA 20108H020 MO320 HOPMAAbHO20 PA3MeEPA, Peepecc NepUSCHMPUKYAAPHO20 OMeKd, OUCAOKAUUU CPYKMYP 20108H020 M0O32a He HaOa00aemcs; 6 —
T2-636euernnoe uz00paxcerue: KApMUHQ YMEHbUIEHUs NOCACONEPAUUOHHOL ROAOCMU 8 NPABOM NOAYUAPUU MO3NHCEUKA; OAHHbIX, YKA3bIBAIOUWUX HA PeyUoUs
eemaneuobracmomol, Hem,; 8 — FLAIR-pexcum: omcymemeue peyuousa onyxoau, UOHsI apmedhaxmol om mumaHogbix KpaHuopukcos

Fig. 3. Magnetic resonance imaging of the patient’s brain 5 months after the operation: a — T2 weighted image: ventricular system of the brain of normal size,
regression of periventricular edema, dislocation of brain structures is not observed; 6 — T2 weighted image shows a reduction in the postoperative cavity in the
right hemisphere of the cerebellum, there is no evidence of recurrence of hemangioblastoma; ¢ — FLAIR VI shows no tumor recurrence; artifacts from titanium

craniofixes are visible

peLenTOpOB, 00YCIOBIUBAIOIINX POCT OITyXOJIH BO BPEMS
6epeMeHHocTH [13]. B muteparype ecTh HECKOJBKO padoT,
ONMMCHIBAIOIINX HAJIWYME TOPMOHAIBHBIX PEIEIITOPOB
y onyxoJjieii MmeHuHTrococyauctoro psaaa [14]. Y. Laviv
U COABT. O0BSICHSIOT Pa3BUTHE CUMIITOMOB BHYTpPHUYEpEII-
HOI TUIIePTeH3WU yJIacTHEM ILIalleHTapHOTo akTopa
pocta (PIGF) B yBe1mueHNM 00beMa OITYXOJIEBOM KUCTBI
[15]. S. Zhang u coaBT. onKcaiu KJIMHAYECKOe HaOII0-
IIeHVe PelaIBa TeMaHTNO0IaCTOMBI Ha (DOHE GepeMeH-
HOCTU M BBICKA3aJI1 IIPEAIIOI0XEHNE O BIUSIHUHA TOPMO-
HanpHOTO (pOHA OepeMeHHBIX Ha ITaTOTreHe3 JaHHOTO
TUNA omyxoJu [7].

B cBs1311 ¢ MaJIbIM YKMCI0M HAOTIONCHUN TPYIHO MpPEe-
CTaBUTh BO3MOXHOCTh CTAHIAPTU3ALIMI OKa3aHUS MEIH-
IITHCKOM ITOMOIIIN JTaHHO KaTeTOPUHU ITaIllieHTOK.

N. Nayak 11 coaBT. Ha OCHOBe 0030pa JaHHBIX JINTEPa-
TypBbl pacCMaTPHMBAIOT CIICOYIOIINE BapHMAHTHI BEICHMUS
TaKMX MMAIlMeHTOK: TMHAMUYECKOe HaOoIeHNE, JTUKBO-
POIIYHTHPYIOIIAs OIlepamysi, MUKPOXUPYPIUIECKOe yaa-
JIeHHue oITyxoJu [8]. BrioiHe IMMoHSITHO, YTO TMHAMIYECKOE
HaOJTIoIeHNEe BO3MOXKHO TOJIBKO IIPH OTCYTCTBMHU HEBPO-
JIOTMYECKOM CUMITTOMATUKM Ha MO3IHUX CPOKax bepeMeH-
HocTH [9].

JInKBOPOIIYHTHPYIONIAS OTICpaIIsl MOXET OBITh pac-
CMOTpEHA B CJIyJae prcKa IIpexXIeBpeMeHHBIX PoIoB [8].
OmHako HEOOXOIMMO YIUTBIBATh, YTO TUKBOPOIIYHTHPY-
foIIast orepamms SIBJISICTCS BPEMEHHOM Mepoli, TpedyeT

001IIe1 aHeCTe3UH U caMa IT0 cebe HeceT PUCKH OCIIOKHEe-
HUIA [3, 6].

ITyGaukaiuu, MocBsIIEHHbIE MUKPOXUPYPIUUECKOMY
yIAJCHUIO TeMaHTHO0JIACTOMBI MO3XeUuKa BO BpeMs Oepe-
MEHHOCTH, B OCHOBHOM IIPEICTABIISIIOT COOO0I OMMCaHMS
KJIMHU4ecknx HaomoneHuit [8]. B wactHoctn, K. Naidoo
¥ COAaBT. COOOIIAIOT 00 YCIICIIHOM YHOAJCHUM OITyXOJIU
Ha 21-it u 33-i1 Henmensax 6epemeHHocTH [10], a B cTaThe
L. Nathan 1 coaBT. oImrcaH ciyJdail YCIIEITHOTO YaaJICHMS
reMaHTHO0JIaCTOMBI MO3XeuKa Ha 28-i1 Hegene [11].

IIpencraBreHHOe HAMU KIMHUYECKOe HAOJIOICHUE
JIEMOHCTPHPYET BAXKHOCTD TIATEILHOTO HEBPOJIIOTHTIECKO-
ro OCMOTpa U 00cCIemoBaHUS OepeMEHHBIX ITAIlMEHTOK
€ 00I1IEMO3rOBOM CUMITOMATUKOMA.

SAK/ITFOYEHME

TemMaHrnob6acToMa Mo3KeuKa SIBJISIETCSI OUYEHb PEIKOMN
MaTOJOTUEN, TIPOSIBIISIIONIENACS BO BpeMsi 06peEMEHHOCTH.
Teme He MeHee TaHHBIN TUM TEPBUYHON OIYyXOJIU TOJIOB-
HOTO MO3Ta HEOOXOOMMO YYUTHIBATH ITpu AuddepeHIm-
aJIbHOM IMarHOCTUKE Y OEpeMEHHOM MallMEHTKU C TTepCrc-
TUPYIOIIEH TOJIOBHOI 00JIbIO, TOITHOTOM Y PBOTOMA.

YenenrHoe Xxupyprugeckoe JiedeHrue BO3MOXKHO Ha (o-
HE TIPOJOHTUPOBAHUS OEPEMEHHOCTH, OJHAKO pEeIlIeHUE
JIOJKHO MPUHUMATBCS MYJIBTUAUCLHMILUIMHAPHON KOMaH-
IO Bpayeli, BKIIIOYAIOIIE HEMpoXupypra, aKkyuepa-Tru-
HEKOJIoTra U aHeCTe3U0JIora-peaHMMaTosora.
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MOJKET JIN TTOJIHOE MCCEYEHHME
TPABMHUPOBAHHOT'O YHACTKA CITMHHOI'O
MOGSTA ITPUBOJUTD K TTOJIOZKUTEJIbHBIM
PE3VJILIATAM?
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KoHTaKThI:

Mwuxaun Bnagumuposuuy NlebeHwTeitH-Tymoscku Dr.lebenstein.g@gmail.com

[lo HacToAWero BpeMeHM He pa3paboTaHbl yCnelHble CNOCOObl BOCCTAaHOBNEHUA NOBPEXAEHHOTO CMUHHOMO MO3ra U ero
GYHKLMA NpW TAXKENOH CNMHHOMO3roBOW TPABME, TaKOW KaK yWWO CMUMHHOMO MO3ra, ero paspbiB UM NepeceyeHue.
Bo MHOroM 370 CBA3aHO C OTCYTCTBUEM METOLMK JIeYeHNSA, HanpaBeHHbIX Ha LieMb NaToreHeTuYeCKUx NpoLeccos, Npouc-
XOAAIWNX B HEPBHOW TKaHKU nocne TpaBMbl. Tema BOCCTaHOBNEHMA (YHKLMIA CMUHHOTO MO3ra 3a4acTylo0 CYUTAeTCs Hexe-
natenbHol ANs 06CYXAEHUA U HAXOAUTCA NOA BAUAHUEM KNUHUYECKUX CTEpeoTUNoB. B cTaTbe npepnaraeTcs paccMoTpeTh
MeTo[, IeYeHMA CMUHHOMO3rOBOW TPaBMbl, OCHOBAHHbI Ha COBPEMEHHbIX AaHHbIX O NaTO(U3NONOrMYeCcKNX npoLeccax
B MeCTe NoBpexAeHusa 1 3a ero npepenamu. Micnonb3oBaHne HOBbIX JAHHBIX U AOCTUKEHUI IKCNEPUMEHTaNbHON HayKu
0 TAXENOoM TpaBMe CMIMHHOTO MO3ra MOXET ABUTLCA CEPbE3HBIM WAroM K pa3paboTKe HOBbIX METOAMK NeYeHUs 3Toi na-
Tonoruu.

KnioueBble cnoBa: cnmHanbHas TpaBMa, TpaBMa CMMHHOIO MO3ra, BaJIEPOBCKOE NepepoxaeHne, nereHepauns, TNaNbHbINA
py6eu, NONUITUNEHTNTNKONb, XUTO3aH, KN€TOYHbI€ MaTPULLbl, CTBOJIOBbLIE KNETKU, KOPA3KTOMUA, KOPNOPIKTOMUA, KOpnopo-
[e3, CNoHAMN0AE3, 3KCANTOTOKCMYHOCTb, AKCOHANbHbI poct

IOna umtuposanus: JlebeHwTeiitH-f'ymoBcku M.B., Tputb A.A. MoXeT N1 NoHOE UCCeYeHUe TPAaBMUPOBAHHOTO yyacTKa
CMWHHOTO MO3ra NPUBOAMUTL K NOJIOXKUTENbHLIM pe3ynbTatam? Heilpoxupyprus 2024;26(2):82-90.
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Can a complete excision of the injured site of the spinal cord lead to positive results?

M. V. Lebenstein-Gumovski’, A.A. Grin’?
IN.V. Sklifosovsky Research Institute for Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow

129090, Russia;

2N.1. Pirogov Russian National Research Medical University, Ministry of Health of Russia; 1 Ostrovitianov St.,
Moscow 117997, Russia

Contacts:

Mikhail Vladimirovich Lebenstein-Gumovski Dr.lebenstein.g@gmail.com

Until now, there are no successful ways to restore the damaged spinal cord and its functions in severe spinal cord injury
such as spinal cord contusion, rupture or intersection. This is largely due to the lack of treatment methods aimed at the
chain of pathogenetic processes occurring in the nervous tissue after injury. The topic of restoration of spinal cord functions
is taboo, often undesirable for discussion, and is influenced by clinical stereotypes. The article proposes to consider the
method of treatment of spinal cord injury, using modern data, taking into account emerging pathophysiological processes
at the site of injury and beyond. The use of new data and achievements of experimental science on severe spinal cord injury
can be a serious step towards the development of new methods for the treatment of this pathology.

Keywords: spinal injury, spinal cord injury, Wallerian degeneration, degeneration, glial scar, polyethylene glycol, chitosan,
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BBEJIEHUWE

JnurenbHOE BpeMs TsDKellasi TpaBMa CITMHHOTO MO3Ta
CUYNTAJIACh OECIIePCIIEKTUBHON ¢ TOYKM 3pEHUS] BO3MOXK-
HOCTH JICUEHUS W peadWIMTALNU MMAIUeHTOB. 3a TOJbI
KJIMHAYECKUX M 3SKCIIEPHMMEHTAJNbHBIX HaOJIIOIeHUI
Ha TIpoTsKeHNH XX B. ¢(POPMUPOBAIOCH YCTOMYMBOE MHE-
HHE, YTO CITMHHON MO3T ITOCJIE €TO0 IMePeCeUSHMS MU pa3-
pBIBa HE BOCCTAHABIMBACT CBOU (DYHKIINU, MAKPO- Y MUK-
pPOaHATOMHMYECKYIO CTPYKTYpY. Takoe MHEHHE ITOPOIIIIO
PSII CKETITUIECKIX OIICHOK B OTHOIIICHNY MHOTHX MCCIIEIO-
BaHMI1, HaIpaBJICHHBIX HAa €r0 KapaIWHAJIBHBIN IIepecMOTp,
M TIOITBITOK HAWTH KITIOY K BOCCTAHOBJICHUIO TTOBPEKICHHO-
IO CIIMHHOTO MO3ra. DTO MPHBENIO K «HEXEIaTeTbHOCTI»
JIMCKYCCHM TI0 TAHHOM TeMe B HayJYHBIX KPyTax.

Haxe B XXI B. Jleon Cebactbsin M (Léon Sebastian
[llis) BemeT cBoe paccyxkmeHUe, OTTAIKUBASICh OT CTOJIET-
HUX Heymad B JaHHOI o0JlacTH, He TpUaaBast 3HAUCHMS
HOBBIM momxonaM: «belo ObI TPYIHO HAWTH KaKylO-HH-
OyIb IPYTyIO OTPACIb HAYKHU C 60JIee YeM CTOJIETHEH NCTO-
pueit 6ecrutonHbIX yermit. I1o cyti Bce, 9TO TIpUMEHSI -
JIOCh paHee, ObUIO TTOBTOPEHMEM OTHOM M TOM XKe WIEH,
XOTS U pa3HBIMU CTIIOCOOAMM, KOHIICHTpaLMeli BHUMaHMST
Ha MecTe TpaBMEBIL. B HamexXe moIyInTh APYroil pe3yabrar
MBI TIPUTOBOPEHEI K IIOBTOPEHUIO OMHUX U TEX XK€ IKCIIC-
puMeHTOB... Bex mcciaemoBaHuit, c(POKyCHpOBaHHBIX
Ha MeCTe ITOpakeHUsI, OKa3aJICs HeIPOIYKTUBHBIM» [1].

W Bce ke ucropust HaOMIOAEHUIA MO 3TOH IpobdieMe
3HACT PSIA CyIaeB YACTUIHOTO MJIU ITOJTHOTO BOCCTAHOB-
JICHUSI CITMHHOTO MO3T'a TTOCJIE €T0 TOTAJILHOTO WIIN CYOTO-
TaJILHOTO TIepecedeHus. Tak, aMepUKaHCKUE XHUPYpPTU
®psucuc Croapt (Francis T. Stewart) u Puuapn Tapr
(Richard H. Harte) ente B 1902 1. ontucanu ciyvaii onepa-
THUBHOTO COeAMHEHUSI KOHIIOB ITOJTHOCTBHIO PAa30PBaHHOTO
OTHECTPEIFHBIM PaHEHNEM CITMHHOTO MO3Ta C YaCTUYHBIM
BOCCTaHOBJIEHMEM eTo PyHK1LIMIA yepe3 16 mec [2]. OmHako
B OOJIBLLIMHCTBE MOJO00OHbIX CJIy4yaeB, OMMCAaHHbIX B XX B.,
CIIOHTAaHHOTO BOCCTAHOBIICHUS (DYHKIINI CITMHHOTO MO3-
ra He mpoucxonwio. B To xxe Bpems Yonrep ®puman
(Walter L. Freeman) B 1960-x rogax B 9KCIepUMeHTe Ha
cobakax pe3ennpoBal 2 ¢M Pa3MO3XKEHHOTO CITMHHOTO
MO3Ta M COIOCTABUJI €T0 OTPE3KH, COIPOBOINB 3TO YKO-
payuBaroIUM Kopropoae3oM. CITyCTsI HECKOIbKO MecsI-
1IeB Y cO0aK 3HAYMTEILHO BOCCTAHABIMBAINCH IBUTATEIb-
Hasl ¥ Ta30BbIe (DYHKIIUH, TIOSIBJISITIACH YYBCTBUTEIIBHOCTD.
[IpooreprpoBaHHBIE COOAKM TICPEIBUTATINCH, OIMMPAsICh Ha
Bce nampl. KinmHmdeckass KapTiHa ObUIa TIOATBEPXKICHA
1 MOP(DOJOrMYecKM UccienoBaHueM. bblio oOHapyKeHO
BOCCTaHOBJIEHVE MUKPOCTPYKTYPBI CITMHHOTO Mo3ra [3—5].

[MoueMy Xe B OTHUX CITy4asx IIPONCXOINT BOCCTAHOB-
JICHVE CIIMHHOTO MO3Ta II0CJIe eTO TPaBMEI, a B IPYTUX —
Het? [IprueM IOpoi 3TO He KOPPEINPYET C TSKECTHIO

TIOJIYYEHHOTI'O ITOBPEKACHU . BCDOHTHO, ACJI0 B IMOAX0dax
K JICYCHUIO 1 B3JISIIAX HA ITATOT€HE3 CIIMHAJILHOM TpaBMBI.

COBPEMEHHBIE JIAHHBIE O ITATOI'EHE3E
CITUHAJIbBHOW TPABMbL. BO3MOYKHOCTH
XUPYPITHYECKOTI' O JIEHEHWA

PaccMoTpuM ncxonsl TpaBMBI IepU(pepUISCKUX Hep-
BOB IIOCJIE XUPYPTUIECKOTO JICUCHUS M CPAaBHUM X C TI0-
BpeXXIeHWEeM B CHMHHOM Mo3re. Pasymeercs, mepudepn-
YeCKU HepB U CIIMHHOM MO3T — TaJieKo He OMHO U TO Xe.
Kaxk mipaBmio, ecim Impor30IIUIo TlepecedeHe HepBa 1 IMe-
€TCST 3HAYMTENIBHBIN TracTa3 KOHIIOB, TO IIPU OTCYTCTBUU
XUPYPTUUECKOTO JICYCHUS B HEPBE TIPOUCXOIAT IIPOLIECCHI
BAJIJIEPOBCKOM JIeT€HEpallui C OTMUPAHUEM JUCTAJIbHOTO
OTpe3Ka akKCcoHa M (DOPMHUPOBAaHMEM TJIMAIBHOTO PyOIIa.
Ecu xxe KOHIIbI HepBa COMPUKACAIOTCS WU ObLT TPOBEIEH
HENPOIM3NC C OTCEUYCHNEM M3MEHEHHBIX KOHIIOB HEpBa
1 TUTACTUYECKUM 3aMEIlleHMEeM IHracTa3a ayTOHEePBOM,
TO HAOJIOIAETCS TOCTATOYHO OBICTPHIN MPOIIECC PereHe-
paunu. B O1aronpusaTHBIX YCIOBUSIX CPETHSISI CKOPOCTH
MIPOpaCTaHUSI IIPOKCUMAIBLHOTO YIaCcTKa aKCOHOB TIOCTH-
raet 1 mm/cyr [6]. B 1-10 (ha3y BaiepoBCKOIo mepepox-
JIEHUST OTMEYAIOTCS pacmal MACIMHOBBIX 000JI0UeK, MaK-
podaranbHass MHGWIBTpAaus. JAucTaabHBIN OTPE30K
aKCOHA TOTMOAET, OCTABJSIS ITyCTOM CBOIO MUEIIMHOBYIO
00010uKy. IIpOKCMMaIBbHBIN OTPE30K aKCOHA OCTaeTCs
KM3HECTIOCOOHBIM, TaK KaK COXPaHSIET CBA3b C TEJIOM Heli-
POHA, ¥ B CBOEM IHMCTAIIBHOM yJacTKe 00pa3yeT yTOJIIIe-
HHe — KoJI0y pocTa. [IIBaHHOBCKME KJIIETKHA 1 MaKpodaru
aKTHUBHO YYacCTBYIOT B (harolmTo3e, MOIIONIas MUACIIH
1 TIPOAYKTHI paciiaga HepBHOM TKaHU, TEM CAMBIM OUHIIIAsT
MecTo TpaBMBI. [1pu 3TOM TakKe IMTPOUCXOIAT pa3MHOXKE-
HHE IIBAaHHOBCKMX KJIETOK M MX BEICTPanBaHUE BIOJIb OCH
HepBa ¢ 0Opa3oBaHMeM JICHT broraepa. DTu JICHTHI BBITTION-
HSIIOT POJIb HaIpaBJISIIONIETO KapKaca, BIOJb KOTOPOTO
pacTyT akcoHHl. IlIBaHHOBCKME KJIETKM CO3MAIOT OJIaro-
TIPUSITHBIC YCIOBUS IUISI aKCOHAJTBHOTO POCTA, TTOMIEPIKI-
Basl €T0 ITOCTOSTHHOCTBD. CITyCTSI HEKOTOpPOE BpeMsl, TI0 Mepe
pPOCTa aKCOH BHOBbD 3aITOJTHSIECT OIYCTEBIIMIT MUCTMHOBHII
TyHHEJIb, U UHHEpBALIUSI BOcCTaHaBIMBaeTcd [7, 8].

IIpu TpaBMe cnMHHOTO MO3Ta HaOIOAAIOTCST Oosee
CJIOXKHBIE ITPOIIECCHI, TPUBOISIINE K IeTeHEpally MecTa
TpaBMBI, 3a4aCTYIO C HETaTUBHBIM ITPOTHO30M. [1epBuaHOE
MTOBpPEXICHNE — MCKITIOUNTEIbHO MEXaHMIeCKasl TpaBMa
HEepBHOU TKaHU. B MOMEHT TpaBMBbI IIPOMCXOIUT OHOMO-
MEHTHOE TTOBPEXICHNE OTPOMHOTO YMCIIa KJIIETOK BEIIECTBA
MO3ra. OTO BIIEYET 32 COOOIM BHIOPOC OOJTBIIIOrO KOJIMIEeCTBA
HelipoMeanaTopoB, B TOM 4mcIIe IiyramaTa. HaumHaeTcst
LIETTh COOBITUIA, MPUBOMISINAS K ITOBPEXKICHUIO CITMHHOTO
MO3Ta BTOPUYHOTO XapakTepa, 110 00beMy BO MHOT'O pa3 Ipe-
BBIIIIAOIIIEMY TTepBUYHOE. HelipoMenaTopsl TOBpeXIatoT
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ellle He TPaBMUPOBAHHbBIE KJIETKU, YCYTIyOJIsisl TTIOBpeXe-
HY€ U YBEJIMYMBAsI €ro MaciTad B reOMETPUUECKOM MPo-
rpeccun. Tak npostBisieTcst 3(PpHeKT SIKCAaNnTOTOKCUIHOCTH
10 TUMY LEMHON peakluy — MOBPEXIEHUE OMHON KIETKHU
BeIeT K ITOBPEXXICHUIO HECKOJIbKUX Apyrux. [ryramMmmuHO-
Basl KMUCJI0Ta B O0JIbILION KOHLIEHTPALMX HapyLIaeT dJIeK-
TPOJUTHBIE MPOLECCHI B KJIETKAX U B OOJILIIIOM KOJUYECT-
BE MPUBOAUT K OBICTPOM UX TMOENU, YTO OrPAaHUYUBAET
pacmpocTpaHeHHre dKcalToTokcnaHocT [9—11]. [bens
OJIUTOACHAPOLIMTOB MPUBOAUT K HAPYIIEHUIO MUEJIMHO-
BbIX 000JIOUEK U JIOKATBbHOU neMueamHu3anuu. B pesyab-
TaTe HapyILIEHUSI MUKPOCOCYAUCTOrO pycja MPOUCXOIUT
MMOUOULIMSI HEPBHOM TKAHU KJIETOUHBIMU 3JIEMEHTaAMM KpPO-
BM, TJIABHBIM O0Pa30M 3PUTPOIUTAMU U HEUTpOhUIaMU.
Hab6momaercst m MmakpodaraibHasg nHWIbTpanus. Pas-
BUBAETCSI BOCTIAJIUTEJIbHBINM MPOLIECC, U YPOBEHb LIMTOKM-
HOB TIOBBIIIIAETCS B HECKOJIBKO MECSITKOB THICSY pa3 [12].
YcyrybasieTcsi MeXKIIETOUHbIA OTeK, KOTOPbI pacnpo-
CTpaHsIeTCSl Ha 3HAYMTEIbHOE PACCTOSIHUE OT MEPBUUHOTO
oyJara 1 BBI3bIBaeT HapyIIeHNe TpO(PUKHA HEPBHOM TKaHU.
MMMyHHBIE peakMy MPUBOAAT K aKTUBALIMM TJIMAJIbHOMU
npoaudepanuun. Habmomatorcs siBieHus aornTo3a.

OmHako B CTUHHOM MO3T¢ HeT IIBAHHOBCKUX KJIETOK,
npoJudepalysi KOTOPbIX BBICTpauBaeT KapKac ISl aKCo-
HaJbHOTO pocTa. MueanHoBble 000J0YKHA B CIMHHOM
MO3re 00pa3oBaHbl OJIMTOAEHAPOLIMTAMU, KOTOpbIE, Ha-
MIPOTUB, MHTUOUPYIOT POCT aKCOHOB. CTOUT OTMETHTD,
YTO B UCCJIEAOBAHMSIX in Vifro aKCOHbI CITMHHOTO MO3Ta
MPOSIBJISIIOT CMOCOOHOCTh K POCTY TakK e, KaK U aKCOHbI
HEMPOHOB NeprdepndecKoii HepBHOM cucTeMbl [13—15].
ITocne 3aBepiieHus Kackaaa naTo@u3noaoruyeckKmx npo-
11ECCOB 00bEM BTOPUYHBIX OBPEXIEHUI HEPBHOI TKAHU
MPEBOCXOAUT MEPBUYHOE MOBPEXIEHUE B HECKOJIBKO pas,
a OJIMTOJEHIPOLIMTHI AKTUBHO 3aMOJIHSIOT MECTO TPABMBI.
B teuenue 4—12 Hen BTopuuHbIe (haKTOPHI MMOCTETIEHHO
MpeKpalamT cBoe AeicTBUE. B 3TO BpeMs BbIcOKasl aK-
THUBHOCTHh MaKpodaroB IPUBOIUT K MUTPAIINHN B 00JIACTh
MOBpeXaeHNST (pUOPOOIACTOB U, KaK CIACACTBUEC, pa3BH-
TUIO JIOKajabHOTro ¢udposa. Takum obpaszoM, obsacTh
CMMHHOTO MO3Tra, KOTOPYIO 3aTPOHYJIU MEPBUYHBIE U BTO-
PUYHbIE UBMEHEHUSI, 3aMEILIACTCS CJIOXKHBIM JIETeHEpaTUB-
HbIM KOMIUIEKCOM, COCTOSIIIIUM U3 COENMHUTEIBHOMU TKaHU,
¢udpobaacToB, GUOPOIUTOB, MaKpodaroB, He CIIOCO0-
HbIX K 00paTHOW MUTpaLMM, U TIMATbHBIX KJIETOK. TKaHb
B MECTe TpaBMbl MpUOOpETaeT ryoyaThlii BUJ U COCTOUT
13 MHOXECTBA KMCT, OKPYXXEHHBIX IJIMAJIbHON Karcyaoi
M TSDKaMU KOJIJIATEHOBBIX BOJIOKOH. Takoit (pmrbpo3Ho-
[JIAAJIbHO-KMCTO3HBIN pyOell, 3aHUMAIOLIUIA JOCTaTOYHBIA
00BEM, SIBJISIETCSI MEXaHUYECKUM MPETSITCTBUEM IS pe-
reHepauuy akcoHos [16—20].

HMcxoas u3 BbIlIECKa3aHHOTO, B OCTPOM I€pUOAE
CIIMHHOMO3TOBOI TpaBMbl BBIAESIOT O4Yar MepBUYHOTO
MOBpeXAeHUsI, 00J1aCTh BTOPUYHOTO MOBPEXAECHUS U 00-
JIacTh oTeKa (puc. 1).

B knMHM4YecKoit MpakTUKe PEAKO BCTPEUaloTCs pe3a-
HbI€ PaHEHMSI CIUHHOTO MO3ra, 0COOEHHO C MOJHbIM €T0

Puc. 1. Tpasema cnunnozo moszea: a — deiicmeue mpagmupyrouje2o axkmopa
(X) Ha 300posvtii cnunHoil Mo3e. 1 — eeuecmeo cnutHo2o mosea, 2 — cyooy-
PanbHoe nPocmpancmeo, 3 — meepoas Mo3208as 000104Ka; 6 — MPaAeMUPO-
GAHHBIIL CNUHHOL MO32; 8 — 30HbL HOpexcOeHus. 1 — 300posasi HepeHas MKaHy,
2 — 30Ha nepeuH020 NospexcoeHus, 3 — 30Ha GMOPUUHORO NOBPENCOCHUS,
4 — 30Ha pacnpocmparerus 6MOPUMHO20 NOBPENCOCHUS. U 30HA OMEKA

Fig. 1. Spinal cord injury: a — the effect of a traumatic factor (X) on a healthy
spinal cord. 1 — substance of the spinal cord, 2 — subdural space, 3 — dura
mater; 6 — injured spinal cord; 6 — zones of damage. 1 — healthy nervous
tissue, 2 — zone of primary damage, 3 — zone of secondary damage, 4 — zone
of distribution of secondary damage and edema zone

nepeceueHureM. Yaiie TpaBMa IpeacTaBisieT co00ii oyar
KOHTY3UH WM Pa3MO3XKEHMsI, KOTOPBIiA 3aTparuBaeT Juliib
4yacTh MOMEPeYHMKa cmMHHOro mo3ra. Ilocie npekpaiie-
HMSL JECTBUSI BTOPUYHBIX (DAKTOPOB KOHEUHbIE IPAHUIIbI
rpoiecca CTabMIM3UPYIOTCS.

BosiokHa, coxpaHUBILIMECS B 00JIACTU TPAaBMbI, MOTYT
MIPOIOJDKUTL HECTH (PYHKIIMOHABHYIO HAarpy3Ky. OqHaKo
BEPOSITHOCTh TOTO, YTO IIPU CYyOTOTAIbHOM IMOBPEXACHUMN
COXPaHUBILMECS IOCIE AEHCTBUS MePBUYHOrO (akTopa
BOJIOKHA HE CTaHYT XXEPTBOM BTOPUYHBIX IIPOLECCOB,
BeCchbMa HU3Ka. bblI0 3aMeyeHo, YTo TpaBMa, 3aTparuBa-
1o1ast 10 50 % nornepeyHrKa CIIMHHOIO MO3ra, Jallle pu-
BOIUT K KIMHUYECKU 3HAYUMOMY (DYHKLIMOHAIbHOMY
BOCCTaHOBJIeHUIO [21—23].

IIpu sTOM TpaBMma, 3aTparupaloiiiasi cBbiie 50 %, K-
HUYECKU IIPOTEKAET KaK MOJIHbIIA IIepephIB CIIMHHOIO MO3ra
Y IIPOrHOCTUYECKM ropas3ao MeHee OjiaronpustHa. B To ke
Bpems gaxe 10 % coxpaHMBILMXCSI AKCOHOB MOTYT B IOCTa-
TOYHOI Mepe CIIOCOOCTBOBATD PErPECCY HEBPOJIOIMYECKOIO
nmedunnta [24, 25]. Tak, B KIMHUYECKOM TTPAKTUKE MbI IMe-
€M psil BEPOSITHOCTEM, KOTOPbIE O0YC/IOBIMBAIOT TUIIOTETH -
YeCKM BO3MOXHBII MOJIOXUTEIbHbIIA IIPOrHO3. DTO MOXHO
3amucaTh B BUE MpeajaraeMoil Hamu (popMyJibl:

P= fl f2f>10 %flo %’
rae f, — BepOATHOCTh HEMOBPEXIEHUS YAaCTH BOJIOKOH
NEPBUYHBIM areHTOM; f, — BEpOATHOCTh HEMOBPEXKAEHUS



STOM OCTABIIEICS YAaCTA BTOPUYHBIMM IIPOIIECCAMM, Ta-
KUMU KaK UILIEMUS U IKCAUTOTOKCUIHOCTD; . — Bepo-
SITHOCTh TOTO, YTO HEBPEAMMBIMH OCTAJIUCh MMEHHO
>10 % wWepBHBIX BOJIOKOH; f, . — BEPOATHOCTH TOTO,
yT0 3T yueaeniue 10 % (unu 6osee) HACTONBKO BYHK-
LIMOHAJIBHO 3HAYMMEI, YTO IPUBEIYT K (PYHKIIMOHATTEHOMY
BoccTaHOBJIeHMIO. [Ipu 3TOM P — BEepOSITHOCTH COBMECT-
HOTO TOSIBJICHHUS BCEX BEPOSITHOCTEIA.

OmHaKo TaKoe OOJIBIIOE KOJMYECTBO ITOJIOKUTEITHBHBIX
BEpOSITHOCTEH BCTPEYaeTCsT PEIKO, M IIPH TSLKEJION TpaBMe
3HaueHne P crpemMutcs K Hy1i0. Ho maxke Hu3Kast BeposiT-
HOCTB IOJIOXKUTEIIFHOTO pa3pellicHNS CUTyalliy, HaIexKma
Ha IJIACTUIHOCTh HEPBHOM TKAHU M YKOPEHUBIIINECS CTE-
PEOTHUIIBI OTHOCUTEIFHO BO3MOKXHOCTH BOCCTAHOBJICHMST
CITMHHOTO MO3Ta 00YCIOBIMBAIOT JAIBHEHIITYIO JICYCOHYIO
TaKTHUKY, 3aKJTI0YAIONIYIOCS B MAKCUMAJILHO OepeKHOM
WHTPAOIIePAIIMOHHOM OTHOIICHUM K TKAHSM CITMHHOTO
Mo3ra. YacTo Bpauu BHIOMPAIOT BEKUAATETbHYIO TAKTUKY
I TIPAaKTUICCKU TMOJTHOCTBIO Oe3IeCTBYIOT B OTHOIIIC-
HUU HEITOCPEICTBEHHO MeCTa TPaBMBI CIIMHHOTO MO3Ta.
DaKTUYECKU XUPYPIrUIeCKOe JICUCHNE TSLKEI0M KOHTY3UI
CITMHHOTO MO3Ta CO CIAaBJICHNEM OTPaHUYMBACTCS IEKOM-
IIPECCUOHHOM JTaMUHAKTOMHUEH, B OTICIBHBIX CIIyJastxX —
yIaJIeHNEM yJacTKa pa3MO3KESHUST WJIM TeMaTOMBI (pHcC. 2).
3mech ceptaroTcs Ha TipuHUMI [laparienbca «He HaBpe-
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I», B 3HAYCHUU «HE HaBpeau erne oobine». Cama umes
00 MCCeYEeHWU HECKOJIBKHNX IOPaXXEHHBIX CETMEHTOB
CITMHHOTO MO3Ta M UX allIPOKCUMAIINHU OO CUX IOp CUM-
TaeTCsl HEBO3MOXKHOM 1T TPMMEHEHUST Ha MPAaKTUKE 1 3a-
JacTylo He OepeTcs B pacdeT MUPOBBIM BpauyeOHBIM CO00-
IIECTBOM, TaKOM CIIOCOO JIEYeHHUST BOCIIPUMHUMAETCSI KaK
HEUTO Kajeyailee, eie Ooiiee rmaryoHoe. B XX B. Obuin
TIPEATIPUHSTHI IIOITBITKY CIIUTH CITMHHOM MO3T U COIIOCTa-
BUTD €T0 KOHIIBI, B TOM YHCJIE C MCIOJIb30BAHNEM YKOpa-
yuBarouero cronawionesa [26]. Ho Torna orcyrcrBoBanm
3HAHMS O BEIIECTBAX, CIIOCOOCTBYIOIINX MEMOpaHHOMY
«CKJICMBAaHUIO» OTPE3KOB CITMHHOTO MO3Ta, He OBLIO Ipe-
TapaToB M TEXHOJIOTHIA, KOTOPBIE MOTJIM ObI MHAYIIMPOBATh
perapaiuio U pereHepalnio HepBHOI TKaH! 1 ITaTOTeHEe-
TUYECKH BO3IEICTBOBATh HAa 00JIACTH TPABMEL.

B Hacrosiiee BpeMs 3Ta muesi CTAaHOBUTCSI BIIOJTHE JIO-
TUIHBIM pelieHreM IIpobJieMbl. B ocTpbiit meprom B ouare
TpaBMBI TIPOMCXOMISIT IMPOIIECCHI, YCYTYOIISIOIINE CO BpeMe-
HEM CTeIeHb OBpeXKIeHMSI. YeM MeHBIIIE TTPOIILIO BpeMe-
HU C MOMEHTA TPaBMBI, TeM MEHBIIIE 001aCTh BTOPUIHOTO
noBpexaeHus [27]. B 3To BpeMs B oyare MpoMCXOAUT Mep-
BUYHEBIH pacita KJIeTOK, MIMEIOTCST O9arv HeKpo3a, MH(PUITb-
Tpalys KJIETOYHBIMM 3JIEeMEHTaM1 KPOBH, MaKpodaramu,
COIEPKUTCSI OTPOMHOE KOJMYECTBO HEMpPOMEINaTOPOB,
00YCIOBIMBAIOLIMX BTOPUUYHOE MOBPEXIEHUE, KaCKabl

Puc. 2. Xupypeuueckue memodvt aeuenus mpagmvl CRUHHO20 MO32a: @ — CHUHHOU MO32 ¢ 30HaMU NePBUHHO20 U 8MOPUUHO20 nospexcoenus; 0, ¢ — cxema I —
KAaaccuvecKkuii Memod, Ucnonv3yembiii 8 KAuHu4eckoil npakmuke (cxema 1): 6 — yoansenue KOHMY3UOHHO20 04a2a, MKAHE8020 Oempuma, 8 npedeaax 8U3yanbHo
He HapYWeHHOU MKAHU,; 30HA MOPUYHO20 NOBDENCOCHUS U OMeKa 0CMAemcsl, 8 Heil NPOO0ANCAIOMCS NPOUECChbl IKCALUMOMOKCUMHOCMU, 8 — UCX00 KAACCU-
Yeck020 Memoda: opmuposanue 2auaivHoeo pyoua (1), kucmosno-gubposnoii mpancgopmayuu (2), coxpanernue He3HA4UMEAbHO20 YUCAA AKCOHO8 (3);
e—e — cxema Il — memod noaHoli pe3ekyuu CNUHHO20 M032a 8 o0aacmu mpasmol: e — 00sem pesekuyuu (Z — paspesvt); 0 — yoanreHue namoaocu4ecKo2o
KOHenoMepama ¢ 30HaMu NepeuuHo20, GMOPUYHO20 NOBPENCOEHUs U OmeKd; CONoCmagaenue 0mpe3ko8 CHUHHO20 M032d; € — UCX00 IKCHePUMEHMANbHOU
onepayuu: npu co0a100eHul ycao8uil, cCnocooCmayIouux penapayuy HepeHoll MKaHu, NPAKMU4ecKuy 6ce aKCcoHbl 60CCIMAaHABAUBAIOMCS

Fig. 2. Surgical methods treatment for spinal cord injury: a — spinal cord with areas of primary and secondary damage; 6, ¢ — scheme I: classical method used
in clinical practice: 6 — removal of a contusion focus, tissue detritus, within the visually intact tissue; the zone of secondary damage and edema remains,
excitotoxicity processes continue in it; 6 — the outcome of the classical method: formation of a glial scar (1), cystic-fibrous transformation (2), preservation
of a small number of axons (3); e—e — scheme II — method of complete resection of the spinal cord in the area of injury: e — volume of resection (Z — cuts);
d — removal of pathological conglomerate with areas of primary, secondary damage and edema; comparison of segments of the spinal cord; e — outcome of the
experimental operation: under conditions conducive to the reparation of the nervous tissue, almost all axons undergo restoration
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WMMYHHBIX peaKIuii, TpyOble UIIeMUYECKAE 1 DIIEKTPO-
JINTHBIC HAapYyIIeHUsI, TKAaHeBOI oTeK. Bce aTh mpomecch
B3aMMHO yCYTyOJISIIOT ApYT npyra. Eciam BoBpemst TpepBaTh
3TOT CLIEHApUIA, MOKHO M30eXXaTh 3HAUUTEITLHOTO BTOPUI-
HOTO TTOBPEXICHNST HEPBHOM TKaHM.

YCTaHOBIIEHO, UTO IIPU TIEPeCeUYeHNH CITMHHOTO MO3Ta
TOHKOE JIE3BUE JeiCTBYeT Ha TKaHu ¢ crtoit >10 H. ITpu
5TOM CHJIa, NEHCTBYIONIAS BO BPeMSI KOHTY3UH CIIMHHOTO
Mo3sra, — okoJio 26 000 H [28]. CnemoBareabHO, eciin 1e-
pecedb CIIMHHOM MO3T ITPOKCUMaJIbHEE 1 JUCTAJIEHEE MeC-
Ta TPaBMBI, MOKHO CBECTH K MUHUMYMY ITOBPEKIAIOIIIC
¢dakTOopHI elre 10 Havaja paclpoCTpaHEeHUs] BTOPUIHOTO
MoBpexXaeHNSI. MHBIMK CIOBaMHU, YIUTHIBasi HU3KYIO Be-
POSITHOCTHh BOCCTAHOBJICHHSI CITMHHOTIO MO3Tra 0e3 BMe-
IIaTeJbCTB, TAKOE paauKaJabHOE NEUCTBUE, KaK ITOJTHOE
IepecedyeHre CIIMTHHOTO MO3Ta ¢ pe3eKIIeil ero TpaBMH-
POBAHHOTO YJ9acTKa, P YCTOBUH TOCTATOYHOM arIpoK-
CHMAaIIMM KOHIIOB OyIeT ropa3mgo MeHee TpaBMAaTUIHBIM
IIJIST TIALIMEHTa, HEeXXeIN COXpaHeHHe oyara TpaBMEI C aK-
TUBHO Pa3BUBAIOIINMUCS BTOPUIHBIMU TTporieccamu. [1o-
CKOJIBKY 00beM MOpaKeH!sS] HepBHOM TKAHU HAIIPSIMYIO
3aBUCUT OT CHJIBI U TIIOIIAAN MPWIOXEHUS IIePBUIHOTO
¢dakTopa, TO €CJIM B3SITh 32 OCHOBY CHITY, IIPIJIATaeMYIO
K HEpBHOI1 TKaH! B MOMEHT €€ pa3pe3aHusl JIe3BUEM, 1 CH-
JIy KOHTY3MHU CIUHHOTO MO3Ta, 00beM ITOPaKeHUs OT JIe3-
BUS MUHUMYM B 2600 pa3 OyzeT MeHbIIIE JIF000i JIOKaIb-
Ho#t KoHTy3um. Omepaiinsl nccedeHnsT KOHTY3MOHHOTO
oJara MUHUMU3HUPYET ITIEPBUYHOE M BTOPMYHOE ITOBPEXKIC-
HUEe HEpBHOM TKaHU, CO3IaBas YCIOBUS IJISI periapainn
(puc. 2).

ITo marHeM Y. Yoshida u coaBt. (2012), MakcMMaTbHO
YUCTHIA pa3pe3 B 3KCIIEpUMEHTE ITPaKTUICCKU He IIPUBO-
I K 00pa30BaHMIO OTeKa, ¥ BIOCICACTBUM He (popMu-
POBAIMCH KUCTHI M PYOIIBI, TOTIA KAK OTHOCUTEIHHO TyTIasT
TpaBMa BBI3bIBAJIa OTEK, 32 KOTOPHIM CJICIOBAIN PYyOIIOBBIC
¥ KACTO3HBIC N3MEHEHUS BOKPYT KOHTY3MOHHBIX 09aroB.
OmHako B HEKOTOPBIX CIIyYasiX B KYJIbTe CITMHHOTO MO3Ta
Pa3BUBAJICS OTEK, TaK KaK COEIMHEHUE KOHLIOB CITUHHOTO
MO3ra II0CJIe UX XUPYPTUIECKOTO IepecedeHMS JIe3BUEM
MPOBOAMIOCH B CpOoKM >10—20 MUH. DTU JaHHBIE COTJIa-
CYIOTCSI C pe3yJIBTaTaMy UCCIIeIOBaHMSI Ha TPhI3YHAX: KOH-
IIBI TIEPECEYCHHBIX aKCOHOB OCTAIOTCSA CTaOMIBHBIMU
TOJIBKO B TeueHue ~10—20 MUH nepe TeM, KaK IOABepr-
HYTbCS (pparMEHTALIMM Ha 000MX KOHIIAX, YTO SIBIISICTCSI
TIePBBIM IIPOSIBJICHNEM BaJIJICPOBCKOM MereHepannu [29].
CrenoBaTeIbHO, IIOMMUMO YMCTOTBI Cpe3a, CYIIECTBEHHYIO
POJIb UTPaeT 1 OBICTPOTA COITOCTABJICHUSI KOHIIOB CIIMH-
HOTO MO3ra ITocjie pe3eKIINU IIEPBUYHO TPAaBMUPOBAHHO-
ro ydactka. [Ipm 3ToM BpeMs OT MOMEHTA ITOJIyICHMUS
TPaBMBI IO PE3CKIIMM MOXET OIpPaHMIMBATHCS HECKOJIb-
KAMU 9acaMU, YTO BIIOJIHE JOCTATOYHO TSI TPAHCIIOPTH -
POBKM TTallMEHTa B CIICIIMATU3UPOBAHHBINA CTAIMOHAD
W BBHITIOJTHEHMST XUPYPIrUISCKOTO BMEIIATEILCTBA. XOTS
b 24—51 % nocTpagaBIIKX ¢ TPABMOI CIIMHHOTO MO3-
ra MOXeT OBITh OKa3aHa IIOMOIIb B HEMPOXUPYPIHIECKOM
OTIEeJICHNHU B TeUeHUE 24 4 ITOCJie TPaBMbI, a YUCJIO TIPO-

OIIEpMPOBAHHBIX B TCUCHME TIEPBBIX 8 U IMOCJIE TPaBMBI
He mpesbiaer 10 % [28].

Takoe KapanHaIBHOE BMEIIATEILCTBO, KaK ITOTeped-
HOE MCCEUYCHNE CITMHHOTO MO3Ta M TaJIbHEUIIIee COITOCTaB-
JICHHE €T0 OTPE3KOB, TTOPOXKIAET PSIT CKENTTUICSCKIX BOIIPO-
coB. Hampumep, Kak BO3MOXKXHO TOYHOE COITOCTaBIICHUE
MIPOKCHUMAJIBHOTO 1 TUCTAIBHOTO OTPE3KOB HEOOXOMMMBIX
akcoHOB? KakoB MexaHM3M penapaiinu, eciIu, HECMOTPS
Ha MUHUMM3AIIAIO TTIOBPEXACHUS IIPU pa3pe3e, OTCYTCTBHE
IIBAHHOBCKUX KJIETOK BCE paBHO OyAET IMPUBOIMTH
K MTHTMOMPOBAHMIO aKCOHAJIBHOTO pOCTa 1 He OyayT op-
MUPOBaThCS KOJIOBI pocTa 1 Tsiku broruepa?

OrnmcaHHBIE BHIIIE MTATO(PU3NOIOTMIESCKHE TTPOIIECCHI
IEWCTBUTEILHO, XOTS M B MEHBIICH CTCIIEH!, aKTyaJTbHBI
W 71T TTIOBPEXXACHMSI CITMHHOTO MO3Ta JIE3BUEM IPH Pe3eK-
mmu ero ygactka. CKopee BCero, IIPOCTOrO COITOCTABICHUS
OTPE3KOB CITMHHOTO MO3Ta OyIIeT HeOCTaTOYHO, BEIb pa3-
BUTHE BTOPUYHOTO MOBPEXAECHUSA MO-TPEXHEMY HUYEM
He orpaHndeHo. [IpoBoIsT aHAJIOTHIO C BAJIJICPOBCKUM TIe-
pPEPOXICHNEM, MHOTHE aBTOPHI MpeIjiarajii MHIYIINPO-
BaTh POCT aKCOHOB (haKTOpaMU aKCOHAJIBHOTO pOCTa, 13-
MEHSITH KJIETOYHOE OKPYKEHHIE B MECTE TPaBMBI, BBOIMIN
B IMacTa3 KJIETOYHBIC MATPUIIBI, KYJIBTYPhI KIIETOK O0OOHSI-
TeJTbHOM JIYKOBUIIBI, CTBOJIOBBIC, SMOPHUOHATBHBIC KIIETKU
[30—40]. B psae sxcriepMeHTOB OBLT ITOJTyYeH OO~
TEJBHBIN Pe3yJIBTaT: (POPMUPOBAIICH HOBBIE aKCOHATbHBIC
CBSI3U, TIPOKCUMAIIBHBIE OTPE3KW HEMPOHOB MpOpacTaIn
B IACTaIbHBIEC YIacTKH. OIMHAKO MPOIIECC BOCCTAHOBICHUS
BO BCEX CITyJasiX OBbLT IJTUTEIBHBIM M YaCTUYHBIM, a MaKpO-
W MUKPOCTPYKTYpa CIUHHOTO MO3Ta 3HAYUTEIBEHO U3ME-
Hsumch [30—40].

B 3TOM OTHOIIIEHNY TTPEACTABISIOT MHTEPEC UCCIIEIO-
BaHUS TTOJIMMEPHBIX COSTMHEHUI TSI CO3MaHMsT OyepHOIA
cpelbl B MecTe TpaBMbI. HeKoTophIe momMephl, TAKHe KaK
XWUTO3aH, MOJMATUICHTINKOIb [41—48], KOHBIOTATHI MO-
JIMSTHICHIJIMKOJIS C MOJIOYHOM KMCJIOTOM, HAHOMVCIIEPCHEIE,
MU UIsIpHBIe (popMEI [49, 50] 1 coeqmHeHMS ¢ TpadeHOM
[43, 51], Oyay4u BBeAEHHBIMHU B IMACTa3 CITMHHOTO MO3Ta,
TIPOSIBIISIIOT CBOMCTBA «MeMOpPAaHHBIX TePMETUKOB» WU
¢y3oreHoB (aHri.: fusion — ciausauue). [Ipenmonaraercs,
YTO OHU ITOBHIIIAIOT TEKYyYECTh aKCOJIEMMBI ITPOKCUMATThb-
HOTO M ITHCTAJIBHOTO OTPE3KOB aKCOHA, BBI3bIBAs MEMO-
paHHBIN HAIUIBIB M CIIMSHUE MeMOpaH akCcoHOB. I1ponc-
XOJIUT CBOETO poja «CKJIeMBaHMEe» aKCOHOB [52—55].

Kak u3BecTHO, OTMHUpaHUE TUCTATBHOTO OTPE3Ka aK-
COHA ITPOMCXOIUT He OMHOMOMEHTHO, a 3HAYMTEILHO pac-
TATUBAeTCSA BO BpeMeHM. Pa3pyleHre akcoHa HaYMHASTCST
HETIOCPEICTBEHHO B MECTE TPAaBMBI, HO OTHOCUTEJTbHAS CTa-
OMIILHOCTh MeMOpaHBI COXpaHseTcs B cpok 10 20 MuH [29].
Takmm 06pa3oM, eclin IMocJie Pe3eKINI YIacTKa CITMHHO-
TO MO3Ta OCYIIECTBUTH COIOCTaBJICHUE €ro OTPE3KOB,
TIpeaBapuTeIbHO 00padoTaB UX (hy30reHaMU, MOXHO JI0-
ouThes a3 dekTa MeMOpaHHOTO «CKJIeMBaHMsl». bydepHbie
cpeabl TAaKXKe MOTYT OTPaHMYUBATh U YaCTUIHO HEUTpa-
JIN30BBIBATh WY 3aMEIJISITh PacIpoCTpaHeHNE HelipoMe-
INaTOPOB, IIMTOKWMHOB M IIPeaympexnaTb 3¢PheKT



9KCTAUTOTOKCUYHOCTH. DTH CBOMCTBA (DY30TCHOB yXKe
ceifyac MOXHO pacCMaTpHUBATh KaK KIIFOYEBOM MOMEHT
B pEIICHUH BOIIPOCA O peltapaliiy CIMHHOTO Mo3ra. Jleii-
CTBYSI CTPOTO (PM3MOJIOTMYHO, OHM HE HAPYIIAIOT AaHATOMM-
YECKMX Y TUCTOJIOTMYECKIX B3aUMOOTHOIIICHUIA B CTUHHOM
MO3Te 1 JIMIIb CO30AI0T OJIaTONPHUATHBIC YCIOBUS IS Pe-
MMapaTUBHBIX IIporeccoB. COOTBETCTBEHHO, TEPSICTCST He-
00XOIMMOCTD B IIOMCKE MEXaHM3Ma, TTOX0KETO Ha BaJljie-
POBCKOE TIepepoXaeHue ¢ JeHTaMu brorHepa n Koiadamu
pocrTa.

HeobxommMo oTMETHTB, YTO BOCCTAHOBICHUE (hYHK-
Wi CIMHHOTO MO3Ta B HEKOTOPBIX MCCICIOBAHMSIX TTOCIIE
€ro TIepeceueHmsI ¢ IIpUMeHeHNEeM (Py30TeHOB CTAHOBUTCST
KJIMHUYECKN 3HAYMMBIM CITYCTSI HECKOJIBKO THEH mocie
TpaBMBI, YTO HEBO3MOXHO B MOJIIEIM BOCCTAHOBIICHMUS
GYHKIINI 32 CYET aKCOHAJBHOTO pocTa. Tak, B MCCIemo-
BaHuu S. Ren 1 coaBt. (2019) BRIMOIHSIIA MOJIHOE TIEpe-
ceyeHMe CIIMHHOrO Mo3ra y cobaku Ha yposHe Th, [56].
Vike yepe3 3 gHS aBTOPBI OTMEUAJIN ITOCTETICHHOE BO3Bpa-
IIeHNE IBUTATEeIbHO aKTUBHOCTHU B HIDKHUX KOHEUHOC-
TSIX Y MIPOONEPUPOBAHHOTO KUBOTHOTO, a TTOJTHOE BOC-
CTaHOBJIEHUE IPOUCXOIMIO 4yepe3 6 mec. M3amepeHue
3JIEKTPUIECKOM ITIPOBOAMMOCTH CITMHHOTO MO3Ta € TIOMO-
IIBI0 PETUCTPUPYEMBIX BEI3BAHHBIX ITOTCHIIMAJIOB ITOKAa3a-
JIO, YTO BOCCTAHOBJICHNUE TOCIIe IPUMEHEHUS (Py30TeHOB
MOXKET IIPOUCXOANTD Y HEKOTOPBIX OCO0EH yKe uepe3 He-
CKOJIbKO MMHYT, HO B OOJIBIIMHCTBE CIy9acB — B TCUCHUE
1 4 [57]. B To ke Bpemsl, KaK BBISICHWUIOCh, B CIUHHOM
MO3Te BCE K€ MOTYT ITPOMCXOOUTD SIBJICHUSI, XapaKTepHBIC
111 neprudepudeckux HepBoB. Peub naeT 06 akCOHAJIbHOM
pocTe, KOTOPHIM HaYMHAETCS Yepe3 HeCKOJIbKO MUHYT
ITOCJIe TUIOTHOTO COTTOCTABJICHUSI OTPE3KOB CITMHHOTO MO3-
ra, ¥ CTAHOBUTCSI 3HAYMMBIM IIPUMEPHO 4yepe3 4—6 4, mpe-
OIoJIeBast MECTO TPaBMBI M OCTUTAS TMCTAIBHOTO OTPEe3Ka
[55, 58]. Bo3MOXHO, 4TO B YCJIOBUSIX TUIOTHOTO COTTIOCTaB-
JICHUSI OTPE3KOB CITMHHOTO MO3Ta M IIPU UCIIOIb30BaHUH
OydepHOIT cpembl permapaysi CIIMHHOTO MO3Ta IPOKMCXO0-
IIAT 3a CYET 3TUX 2 MEXaHU3MOB — CJIMSTHUSI aKCOHOB, C OJI-
HO¥1 CTOPOHBI, I aKCOHAJIBHOTO POCTa — C APYTOM.

Borpoc o TouHOCTH cOonoCTaBIeHNST aKCOHOB B CITMH-
HOM MO3T¢ MOCJIe Pe3eKIIMU €ro yJacTKa HaXOIUT OTBET
B SIBJICHUH HEWPOIIACTUIHOCTU Y afaNTallMOHHBIX CBOM-
CTBax LIEHTPaJIbHOM HepBHOI cucTeMbl. Tak, B XIX B. Ma-
pu XKan ITeep Paypanc (Marie Jean Pierre Flourens) BbI-
IMOJTHWJI 3KCIEPUMEHT, OTYSTINBO JIEMOHCTPUPYIOIINIA
oTH aBieHus. MccmemoBareb mepepesan y neTyxa HepB,
WAYLIWK K MBIIIILE, CTUOAIOIIE KPhIJIO, U HEPB, UAYIIUA
K MbIIIIe-aHTaroHucTy. [loMeHsIB X MeXIy cO0O0it, BbI-
ITOJTHWJI COSAMHEHNE STUX HEPBOB KPECT-HAKPECT: HEPB
crubatesieit Kpblila COeIMHII C IIPOKCUMATBHBIM OTPE3KOM
pa3rmdaTeIbHOTO HEpBa, a HEPB, MAYIINI OT pa3rnbdaTeleid
KpbUIa, — C TIPOKCHUMAIBHBIM OTPE3KOM CTHOATEIILHOTO
Hepra. [Tocite ormepanny 1 peadIMTAIIIN 0KAa3aJI0Ch, YTO
KPBUIbS Y IITUIIBI ISHACTBYIOT TOYHO TaK Xe, KaK OHU JIeii-
CTBOBAJIM paHbIIle, HECMOTPSI Ha TIEPEKPeCT B HepBax-aH-
TaroHucrax [59].
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B crimHHOM MO3Te aKCOHaJIbHBIC TSKHU, (DOPMUPY-
foIue 0eyioe BEIIeCTBO, CIPYIITMPOBAHBI IT0 KAHATUKAM
¥ OYEHb TUTOTHO MPWJIEXKAT APYT K Apyry. Kaxknplii KaHaTnk
CITMHHOTO MO3Ta COCTOMT M3 aKCOHOB CTPOTO OIpeIeieH-
HO1 TPYNITBI ¥ HECET B ce0e MMITYJIBCHI CO CTPOTO OTIpee-
JICHHOM (DyHKIWEH, U 3TU aKCOHBI MMEIOT OJUHAKOBOE
(6o ToNBEKO 3¢ dhepeHTHOE, TNO0 TOIBKO adhepeHTHOE)
HarpapiieHue. [1py 5TOM YKCIIo aKCOHOB B OEJIOM BeIlle-
CTBE CIIMHHOTO MO3Ta OLICHUBaeTCs 6osiee yeM B 20 MITH.
[Ipu pe3eknuyM CIMMHHOTO MO3Ta B Ipenesax maxe He-
CKOJTBKMX CETMEHTOB aKCOHAITBHBIC TSKH COXPAHSIIOT CBOU
JIOKaM3anuio, GyHKIMM 1 HarpasieHue. Heobxommmoc-
TH B TOYHOM COTIOCTABJICHUH OTPE3KOB OHOTO M TOTO Xe
akcoHa HeT. CocemHme aKCOHBI, OYIyIr COeATMHEHHBIMU
MEXIy co00l, MMEIOT OMMHAKOBOE HAIIPaBICHUE 1 CXO-
XKyt pyakumio. Ecam GyHKIMs He3HAYNTETbHO OTIMYA-
€TCsI, HalIpuMep B Cllydyae, eCJIM OOUH aKCOHATBHBIN TSIK
Y4JacTBYeT B MHHEPBAIIMY MBIIIII ITIepeIHE TpyIIIIb Oempa,
a Ipyroil — 3amHelt TPYIIbI Oeapa, TO TOCIe COSTUHEHMS
OTPE3KOB IMCTAJIbHBIC aKCOHBI MIEPEHUMAIOT (QYHKIINIO
MMPOKCUMAJIbHOTO, a HEHPOIIJIaCTUIHOCTDb MEHSIET (PYHK-
LIMOHAJbHOE TIpeIHAa3HAYECHNE 3TOT0 aKCOHAJIBHOTO ITy-
T [45]. [Iponcxoaut pyHKUMOHATbHAS aganTanus. bams-
KO€ PacIIOIOKEHHE IPYT K APYTY aKCOHOB, BBITTOTHSTFOIIIIX
cXoXue (YHKIINY, U PACITOJI0XEHUE MX B KPYITHBIX aKCO-
HaJIBHBIX ITyYKaxX — CIMHHOMO3TOBBIX KaHATUKAX TapaH-
THPYET COIIOCTABIIEHHE OTPE3KOB aKCOHOB 0e3 MOTepH
dysKkuMoHanbHOCTH [48].

HecMoTpst Ha TO 9YTO BO3MOXKXHOCTH (Dy30T€HOB IIpH
HaJIMYMU POBHOTO Cpe3a CIMHHOI'O MO3Ta OBLIM HEOTHO-
KpaTHO IIPOIeMOHCTPUPOBAHEI MHOTMMU aBTOPAMM, TIEP-
CITEKTHBA MX KJIMHUYECKOTO IPUMEHEHMST 3aBUCUT OT TOTO,
KaK CKOPO OYIyT ITepeCMOTPEHBI OIePATUBHBIC ITOIXOIBI
K JICYCHHIO TPaBMBI CTUHHOTO MO3Ta.

SAK/TFOYEHME

Ha manHOM 3Tarte pa3BUTHSI HAayKW MBI pacriojiaracM
3HAYNUTETbHBIMA 3HAHUSIMH O TIPOLIECCAX, TIPOMUCXOMSIITIX
B CHMHHOM MO3T€ IOCJI¢ €r0 MOBpeXmIeHMsI. V3BeCTHBI
HCXOIBI KJIACCHYECKOTO METO/IA JICUCHMS TSDKEJIO KOHTY-
31M, pa3pblBa WIK TIepecedeHUs] CIIMHHOTO Mo3ra. OHHU
PEeIKo IMIPUBOAIT K BOCCTAHOBJICHUIO IBUTATEIFHON 1 IyB-
CTBUTEJIbHOM (DYHKIINIA. YaajeHe KOHTY3MOHHOTO oJara
WU Jake 0e3neiicTBre B OTHOIICHNY MeCTa TPaBMEI IIPH-
BOIST K YCYTYOJICHUIO TTPOIIECCOB, IIPOMCXOMSIINX Ha TKA-
HEBOM YPOBHE, HApYIIAIOT (PM3MNOJIOTMIESCKIE M AHATOMH -
YeCcKHe CBSI3U W ACIal0T HEBO3MOXHBIM IOJTHOIICHHOE
BOCCTaHOBJICHME CTMHHOTO Mo3ra. [Ipoliecchl BToprmaHO-
IO MOBPEXKICHUSI HEPBHOM TKAHM ITPOUCXOISIT CTPEMU-
TEJBHO 3a CUET OBICTPO Pa3BUBAOIIETOCS OTeKa, 3 dekra
AKCAUTOTOKCUYHOCTH, TIPUBJICUYCHUSI UMMYHHBIX KOM-
MJIEKCOB, HApYIIeHUsI TeMaTodHIIe(haimuyecKkoro 6aprepa,
00ycIoBIMBast (hOPMUPOBAHNIE OKOHYATEILHOI 30HEI BTO-
PUYHOTO TIOBPEXKIECHUSI CIIMHHOTO MO3Ta, MHOTOKPATHO
MIpeBBIIIAOINICH 00BeM ITepBUYHOTO. Jlaxe TIpY yIaJeHU!
00J1aCT! TEPBUYHOTO MTOBPEKIEHMS OCTAETCS OOLIMPHBII

2'2024

Nekuus | Lecture

87



2'2024

JNekums | Lecture

88

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

00beM HEpBHO TKaHU, TTOPAKEHHOM Ha KJICTOYHOM YPOB-
He BTOPUYHBIMHU (pakTOpaMu. B HacTosIee BpeMs cliemy-
eT TIpU3HaTh Hed((GEKTUBHBIM TaKOM MPUHITUIT JICUCHMST
CITMHHOMO3TOBOM TPaBMEBI C TOYKH 3PEHMST BOCCTAHOBIIE-
HUS QYHKIINI CIMHHOTO MO3Ta.

HMmerommecs cBeneHNS 0 BO3MOXHOCTH aKCOHAITBHO-
IO pocTa B 0€JI0M BEIIECTBE CTMHHOTO MO3Ta IPH TJIOTHOM
COITOCTAaBJICHUU Pa3pe3aHHBIX YIACTKOB, a TAKXKe OIIMCaH-
HBI 3P (PeKT «MeMOPAaHHOTO CKIICUBAHUS» C TIOMOIIBIO
HEKOTOPHIX IIOJIMMEPOB ¢ (hy30reH-3(PHeKTOM MO3BOISIIOT
OIHO3HAYHO YTBEPXKXIATh O JOCTATOYHOM PeIlapaTHUBHOM
IMOTEHIIMAJIe BelecTBa CITMHHOTO Moara. [1pu pa3paboTke

¥ BHEIPEHUH B KIIMHUYECKYIO TIPAKTUKY HOBBIX METOIIOB
JISYCHUS TSDKEJI0i CITMHHOMO3TOBOM TPaBMEI CIIEAYeT OITH-
paThbesl Ha 3T CBEACHUS U MPEXIE BCETO pacCMaTpUBaTh
BO3MOXHOCTbH ITOJITHOTO MCCEYCHUS] TPAaBMUPOBAHHOTO
ydJacTKa CIIMHHOTO MO3Ta ¢ MOC/IeAYIOIINM COeTMHEHUEM
€ro MPOKCUMAJIBHOTO W AMCTAIbHOTO OTPE3KOB. TOIBKO
MepecMOTp IPOOJIEMBI M XUPYPTUUECKUX METOIUK
MIpY CIIMHAJBHOI TpaBMe C YIETOM pe3yJIbTaTOB COBpPE-
MEHHBIX MCCIICTOBAHUI TTO3BOJIUT HAYaTh IIPUMEHSITh I10-
JIydeHHBIe CBeeHUS It 3 (GEKTUBHOTO JICUCHUS TTaIi-
€HTOB C 3TUM WHBAJUIAN3UPYIOIIUM W IIOJITOC BPEMS
CUNTABIIMMCS O€3HAIEKHBIM COCTOSTHACM.
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OCTPASI BOJIb B CITUHE: KTMHUYECKAS
Y PEHTTEHOJIOTUYECKAS TMATHOCTUKA.
PEKOMEHJIAIIMY CITMHAJIBHOTO KOMUTETA WFNS

A.O. I'yma, A.P. IOcynoBa, P.A. Kaprassix

DIbHY «Hayunwiit yuenmp neeponoeuu»; Poccus, 125367 Mockea, Boaokosamckoe wocce, 80

KoOHTaKTHhI:

Aptem Onerosuy lywa agou@endospine.ru

Llenb 0630pa — chopmynupoBaTh NepeyeHb peKoMeHAaLniA CNMHaNbHOTO KoMUTeTa MexayHapogHoi dheaepalum Heii-
poxupypruyeckux obuiects (World Federation of Neurosurgical Societies, WFNS) no knuHu4ecKoi U peHTreHONornYecKoit
AWarHocTuke ocTpoit 6011 B CNuHe.

Marepuansl u metopbl. [lpoBefeH cucTeMaTMyecKuii NoUCK nuTepatypel B 6asax faHHbix PubMed n Google Scholar
3a nepuoa ¢ 2012 no 2022 r. ¢ UCNONb30BAHMEM KIKOUEBBIX CNIOB: «OCTPas 60/b B CNUHe W KNMHWYeCKas AUarHoCTUKa»
u «ocTpas 60sb B cnuHe W peHTreHonornyeckas guarHoctuka» (“acute back pain AND clinical diagnosis” u “acute back
pain AND radiologic diagnosis”). Bbino npoaHanusupoBaHo 97 crareit, u cnuHanbHbiM komuteTom WENS Gbino opraHu3o-
BaHO 2 KOHCEHCYCHbIX COBELaHNs, YTobbI CHOPMYNUPOBATL KOHKPETHbIE peKoMeHAaL K. [lepBoe coBelyaHe NPOXoauo
B Mae 2022 r. B Kapauu (MakucTaH), BTopoe — B pamMkax 6-ro KoHrpecca banxHeBoCTOUHOro 06LecTBa CIMHANbHBIX XU-
pypros B ceHTa6pe 2022 r. B Ctambyne (Typuus). Ha 06oux coBelwaHusx ucnonb3osanu meton fenbdu ans ronocoaHus
Nno NpeABapuTENbHLIM YTBEPXKAEHUAM N0 pe3ynbTaTaMm 0630pa MTepaTypbl, ONMPAILLMMCA HAa YPOBHM [OKA3aTENbHOCTHY,
C Lenbto BbIPabOTKM peKoMeHfaLuii MyTeM rooCcoBaHus.

Pesynbtathbl M 06cyxaeHune. Ha paccmotpenne WENS 6binu npepcraeneHsl 10 yTBepaeHuit. boin ykasaHsl KMHUYeckue
XapaKTepPUCTUKM, NO3BONAIOLME OTIUYUTL OCTPYIO 6ONb B CNUHE OT XpoHUYeckon. OTMeyeHa TEHOEHLMA K MHCTPYMEH-
TaNbHOM rUNepamMarHocTuke 6on B CNUHe, OLHAKO YCTaHOBEHO, YTO PYTUHHAA HelipoBM3yanu3auus npu ocTpoi 6onu
B CMMHE He NPUHOCUT KNMHUYECKOI NONb3bl, 6ONEe TOro, OHa MOXKET UMeTb HEraTUBHBbINA 3 dEKT.

BbiBoabl. OcTpas 601b B CMHE ABASETCA COCTOAHUEM, TPYAHO AMArHOCTUPYEMbIM KNUHUYECKU U PEHTTEHONOTUYECKM.
MauneHTy ¢ BNepBble BO3HUKLIEN OCTPOIl 6ONbI0 B CMUHE NP OTCYTCTBUM KKPACHbIX (hNaroB» He NoKasaHbl PeHTreHoNo-
rnyeckue nccnegosanus. CylwecTByOT TOYHbIE NOKa3aHWA A8 TOW MU MHOI MOAANbHOCTU PEHTIEHONOTMYECKOro Uccne-
A0BaHMA. «30/10TbIM CTAHAAPTOM» ANArHOCTUKM ABNAETCA MarHUTHO-PE30HAHCHAsA TOMOrpatus, YTO NOATBEPXKAEHO Bbl-
COKOKayeCTBEHHbIMU UCCNef0BAHNAMM.

KnioueBble cnoBa: guckorenHas 60sb, GpacetoyHblit 60neBoi CMHAPOM, MUodacLnanbHas 6onb, CUHAPOM KPecTLOBO-
MOAB3A0WHOO COYNEHEHNS, HENPOBM3YANU3aLMs NPU OCTPON GONM B CIMHE, KKpacHble dnark» npu 60nu B cnuHe

IOna untuposanus: Nywa A.0., FOcynosa A.P., Kaptaseix P.A. OcTpas 60/b B CNUHE: KNMHUYECKas U PEHTTeHON0rMYecKas
AuarHoctuka. Pekomenpauuu cnunansHoro komuteta WENS. Heiipoxupyprus 2024;26(2):91-9.
DOI: https://doi.org/10.17650/1683-3295-2024-26-2-91-99

Acute back pain: clinical and radiological diagnosis. Guidelines of the WFNS Spine Committee

A.O. Gushcha, A.R. Yusupova, R.A. Kartavykh
Research Center of Neurology, 80 Volokolamskoye Shosse, Moscow 125367, Russia

Contacts:

Artem Olegovich Gushcha agou@endospine.ru

Aim. To propose the list of guidelines of the World Federation of Neurosurgical Societies (WFNS) Spine Committee on
clinical and radiological diagnosis of acute back pain.

Materials and methods. Systematic literature search in the PubMed and Google Scholar databases between 2012 and
2022 using keywords “acute back pain AND clinical diagnosis” and “acute back pain AND radiologic diagnosis” was
performed. In total, 97 articles were analyzed, and the WFNS Spine Committee organized 2 consensus meetings to pro-
pose specific guidelines. The first meeting took place in May of 2022 in Karachi (Pakistan), the second during the
Congress of the Middle East Spine Society in September of 2022 in Istanbul (Turkey). To formulate the guidelines, both
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meetings used the Delphi method of voting on the preliminary statements proposed based on the evidence level-strat-
ified literature search.

Results and discussion. In total, 10 statements were put to vote. Clinical characteristics allowing to distinguish between
acute and chronic pain were indicated. A trend towards instrumental hyperdiagnosis of back pain was observed but
routine neuroimaging does not have clinical benefit in acute back pain, it can even have a negative effect.
Conclusion. Acute back pain is hard to diagnose both clinically and radiologically. A patient with primary acute back
pain should not be prescribed radiological exams in the absence of “red flags”. There are specific indications for spe-
cific radiological exams. The gold standard of diagnosis is magnetic resonance imaging which is confirmed by high-qual-
ity studies.

Keywords: discogenic pain, facet joint syndrome, myofascial pain, sacroiliac joint syndrome, neuroimaging in acute
back pain, “red flags” in back pain

For citation: Gushcha A.0., Yusupova A.R., Kartavykh R.A. Acute back pain: clinical and radiological diagnosis. Guide-
lines of the WFNS Spine Committee. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(2):91-9. (In Russ.).

DOI: https://doi.org/10.17650,/1683-3295-2024-26-2-91-99

BBEJIEHUWE

bosb B HUXKHEN YaCTU CIMHBI — Ype3BbIYAiHO YaCThI
1 HecTieHMMUISCKUA CUMITTOM. B OCHOBHOM 3TOT CUMII-
TOM BCTpPEYaeTCs y B3POCJIOTO U ITOXMIOTO HACEICHUS;
ero pacIpoCTPaHEHHOCTb COCTaBIISIET IIPUMEPHO 84—
85 % [1, 2]. Boab B HUXKHEN YaCTU CIIMHBI OAPA3AE/ISIIOT
Ha OCTPYIO (IUTMTCS OT HECKOJIBKUX ITHEH 10 4 Hem), Iomd-
OCTpyIO (TTPOIOJDKUTETBHOCTBIO 4—12 Hell) U XpOHNIECKYIO
(>12 menenb). [To manAbIM MHCTUTYTA YIIydIIeHNST KITMHU-
yeckux cucteM (Institute for Clinical Systems Improvement,
ICSI), npumepHo y 20 % mainueHTOB C OCTPOi 0OJIbIO
B CITMHE OOJIb TTIEPEXOAUT B XpOHNYECKYIO [3, 4].

KimHngeckast tmarHoCcTKa O9eHb BaxKHA TIPH OCTPOI
6oy B cimHe. Cunraercs, 4yto B 85—90 % ciydaeB 00J1b
SABJIIETCS HecneunuiecKon, HO B ocTaibHbBIX 10—15 %
CJIydJaeB MallMeHTHI MOTYT UMETh HEBPOJIOTUIECKIIA nehr-
T (M3-3a KOMIIPECCUHM HEPBHBIX CTPYKTYP TIPU CTCHO3¢
ITO3BOHOYHOTO KaHaJja) WU IPyroe OCHOBHOE 3a00JieBa-
HHe (HaImpuMep, OHKOJIOTHIECKOe WIH Ttepeiom) [5—10].
Cy1iecTBoBaBIlee Ha TIPOTSLKEHUN ACCATHIICTHI Tpaa-
LIMOHHOE TIPEICTABIICHNE O TOM, YTO STHOJIOTHS HECTICIIN-
¢uyeckoii 6011 B CIIMHE HEM3BECTHA, ObUIO OIIMOOYHBIM [1].
B GonblIMHCTBE ciiydaeB y 00/IM B HUXKHEH 4acTU CIIMHBI
€CTh KOHKPETHBIII UCTOYHUK, 3TUM MCTOUHUKOM MOTYT
OBITH, HAITPMEP, MEKXITO3BOHKOBBIC MTUCKH, (DACETOUHEIC
1 KPeCTIIOBO-TTOAB3AOITHEIE cycTaBbl (cowreHeHMs) (KIIC),
KOCTH, MSITKME TKaHM. JImarHocTrKa 0011 B HUKHEH Jac-
TH CITMHBI — CJIOKHAS 3a7a9a, OTHAKO BCE TOATUIIBI OOJTH
HWMEIOT CBOM XapaKTEePHBIC OCOOCHHOCTU M OIITUMAJIbHBIC
crpareruu iedeHus . [1paBuIbHast KITMHIMYeCKasl JMarHoC-
THKA SIBJSIETCS KITIOYOM K YCIIeXy B BeACHUY TaKWX TaIlH-
eHToB [1, 11, 12]. HelipoBu3yann3aloHHYIO JUAaTrHOCTH-
Ky (peHTTreHOorpaduio, KOMITBIOTEPHYIO TOMOTIpaduio
(KT), maruutHO-pe3oHaHCHYI0 ToMorpaduio (MPT))
Heo0sI3aTeIbHO IMTPOBOAUTD BCEM IMAIlMeHTaM, TH MCCIIe-
JIOBaHUSI HEOOXOIMMO BEITIOTHSTEH TOJBKO MPU HATTMINH
HeBpoJsiormaeckoro aecdunnra. [Ipu oTcyTcTBUM Tak Ha-
3BIBA€MBIX <«KpacCHBIX (JIaroOB» HEeWPOBU3yaTU3aIUS
He TpeOyeTCsI M IPUBOIUT TOJIBKO K HApaCTaHHUIO TPEBOXK-
HOCTHU 1 becrioko¥icTBa y mamyenTa [13—15].

C 1enplo TOCTIDKEHUSI KOHCEHCYca MO JaHHBIM BO-
pocaM U YTBEPXKICHUS OOIIETIPUHSATHIX peKOMEHIAITNIA
CIIMHAJIbHBIN KOMUTET MexxayHapoaHou (eaepaluy Hevi-
poxupyprudeckux obmects (World Federation of Neuro-
surgical Societies, WFNS) oprann3oBay KOHCEHCYCHBIC
COBEIIaHMs T10 JISYCHUIO OCTPOIi 001 B cIiHe. B manHOIM
cTatbe MBI IpeacTasisieM puHsATeie WENS pekomeHma-
II1H.

CrnmHanbHbI KoMuTeT WENS MHUIIMMpOBal Mepo-
MPUSTUS 110 pa3pabOTKe peKOMEHAAIM 1Mo NpoduaakTi-
Ke, KIMHNYEeCKOW 1 peHTTeHOJIOTMIEeCKOM TMarHOCTUKE,
KOHCEepBAaTUBHOMY M XMPYPTUUECKOMY JICUCHUIO, a TAaKXKe
peadINTaluy IIPU Pa3IMYHbBIX 3200JIEBaHUSIX IIO3BOHOY-
HMKa Ha OCHOBE OIyOJMKOBAaHHBIX JaHHBIX. MexXmyHa-
pPOIHBIE PEKOMEHAAIINY pa3pabOTaHbI I HEUPOXUPYPTOB
¥ CIIUHAIBHBIX XAPYPTOB, OCOOCHHO IS CIIeIIMAIICTOB
CTpaH C HU3KUM M CPEIHUM YPOBHEM JOXO0A. Y>Ke CYIIeCT-
BYIOT KJIMHUYECKHE PEKOMEHIAIINU 0 KIMHUYECKOMU
W PEHTTCHOJIOTUYECKOI TMAarHOCTUKE AereHepaTUBHBIX
MOpaxXeHU Mo3BOHOUYHMKA. Haieit 1enbio 661710 00HO-
BUTH TEKYIIEe PEKOMEHIAIINI Ha OCHOBE aHAJIN3a COBpE-
MEHHOM JInTepaTyphl. ¥ Hac He ObLIO LieJM M300pecTu
YTO-TO HOBOE, MBI XOTEJIM CYMMHUPOBATh MMEIOLITYIOCS MH-
¢dopMaIIiIo U TIPEIOCTaBUTh OTKPHITHINA TOCTYIT K JAHHBIM
pEeKOMEHIAIINSIM, B TOM YUCJIC IUTSI OPAMHATOPOB ¥ MOJIO-
IIBIX HEUPOXUPYPTOB IO BCEMY MUPY.

MATEPHAJIBI 1 METO/IbI

CucreMaTIecKuii 0030p ¥ MeTaaHaIN3 OBLIN ITPOBE-
JeHbl B COOTBeTCTBUU ¢ TpeboBaHusimu PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses, IpeIMOYTUTEIbHBIE COOOIIICHMS O Pe3yJIBTaTax
WCCACTOBAaHUN IS CUCTEMAaTHICCKUX 0030pOB 1 MeTa-
aHAJIM30B) M METOIaMHU, peKOMeHIOBaHHBIMU Koxkpeii-
HOBCKHM PYKOBOJICTBOM ITO0 CHCTEeMaTUIECKUM 0030paM
BMEIIATETBCTB.

ITownck muTepaTyphl OCYIIECTBIISUIA B 0a3aX JaHHBIX
PubMed u Google Scholar 3a iepuon ¢ 2012 mmo 2022 .
OLIeHKY KaueCTBa 1 MCTIOIb3YeMbIX KITMHIYECKUX KPUTEPH-
€B IIPOBOIVJIN B COOTBETCTBHMHM C TPEOOBAaHUSIMU ATEHTCTBA



HCCIIe0OBaHMI 1 OLIEHKM Ka4eCTBa MEAMLIMHCKOIO 00CITy-
KMBAHUS JUTSI IUATHOCTUYECKUX MCCIIENOBaHUIA U 06Cep-
BallMOHHBIX MCCJIEIOBAaHMI. YPOBHU A0OKA3aTEIbHOCTU
(I-1V) onpeaensiiv Ha OCHOBE OLIEHKM KayecTBa JOKa3a-
TeJbHBIX JAHHBIX, pa3paboTaHHOI AMEPUKAHCKOM pabo-
Yyeil TPYIION Mo NpOUIAKTUYECKUM MEPOIPUSITHUSIM.
CreneHb JOCTOBEPHOCTU J0KA3aTEIbCTB OLEHUBAIN KaK
¢1a0y10, yMEPEHHYIO WJIA BHICOKYIO.

Iouck MpoOBOAMIIN IO CJAEAYIOLIMM KIIIOUEBbIM CIOBAM:
«ocTpas 601b B cniuHe M KimHMYecKasl TMarHOCTHUKA»,
«ocTpasi 60J1b B criHe Y peHTreHosornyeckast AMarHoCTu -
Ka» (“acute back pain AND clinical diagnosis”, “acute back
pain AND radiologic diagnosis”). Beuio HaiigeHo 266 uc-
caemoBanmii B Google Scholar u 1398 — B PubMed. 13 pe-
3yJIBTATOB MOMCKA ObUIM MCKJIIOYEHBI OYOIMPYIOLINECS
CTaTbU, CTaThbU HE HA aHIJIMIACKOM SI3bIKE U HepeJleBAHTHbBIE
cTatbu. Pe3ynbTaThl MOMCKA BKIIOYAIN KIMHUYECKHUE CITy-
yau, CEPUU CIIy4aeB, IPOCIEKTUBHBIE U PETPOCIICKTUBHbBIE
HCCIIEI0BAHNSI, PAHAOMU3UPOBAHHbIE UCCIIEIOBAHUS, CUC-
TeMaTU4ecKyie 0030pbl U MeTaaHanu3bl. B urore yucio cra-
Telt cokparmiioch no 239. INociae mpouTeHrsT abCTPaKTOB
II71sT 0630pa 0BT 0TOOpaHbI 97 crareii (puc. 1).

B cootBeTcTBUM ¢ BBIOpaHHOI TeMoii 0030pa ObLIU
copMyIMPOBAHbI OTBETHI Ha CJIEAYIOIIME BOIIPOCHI:

» Kakue KIMHUYECKHE COCTOSIHMSI MOTYT BBI3BIBAThb

OCTpYI0 00JIb B CITUHE?

» Kak muddepeHpoBaTh pa3indHble IPUYMHBI OCTPOI

6o B crimHe?

» Korna cieayet npoBOAUTL HEMPOBU3YATIU3ALIUIO B CIIy-
yae OCTPOoii 00JI1 B CIIMHE?
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+ Kakyio MmonmaibHOCTH ciieyeT BbiOpaTh? KakoBsl mmo-
Kazanus ms peHtreHorpadun, KT n MPT? Korna
HeoOxoamMa peHTreHorpadus ¢ GyHKIIMOHATLHBIMHI
npobamu (crubanue/pasrndoanme)?

+ KaxkoBa Koppesiuyst MeXIy METOIOM BA3YaIN3alluu
¥ KIIMHUIECKY TIPOSIBIIIONICIICS OCTPOIt OOJIBIO B CITH-
He?
3aTeM pe3ysIbTaThl TOMCKA TAaHHBIX JTUTEPATypPhl ObLITH

00Cy>KIeHBI Ha 2 KOHCEHCYCHBIX COBEIIAaHMSIX YWICHOB CITH-
HanbHOro KoMuTeTa WFNS. TlepBoe KOHCEHCYCHOE coBe-
manue rpoxommito B Kapaun (ITakucran) 14 mas 2022 1.,
Bropoe — B CramOyire (Typmus) 25 ceHtsiops 2022 . B pam-
Kax 6-ro KoHrpecca bixHeBOCTOUHOro 00IecTBa CIIu-
HaJIBHBIX XUPYPTOB.

CnmHanbHBI KoMuTeT WENS — TrpyIma onbITHBIX,
M3BECTHBIX HEHPOXUPYPIOB CO BCETO MUPA, CIICIIHAT3H-
pYIOIINXCS Ha CIIMHAJNBHOW Xupypruu. B xome obemx
BCTped OBLIM OOCYXKIEHHI IpeaaraeMble YTBePXKICHUS
1 TIPOBEICHO TOJIOCOBaHME TT0 BHIPAOOTKE PEKOMEHIAIIHIA.
TonocoBaHme MPOBOAMIOCHE AHOHUMHO C ITOMOIIBIO
Google voting o MOOMIBLHBIM TesteoHaM.

Ha 06oux coBelaHusIX Cnojb3oBaiu Meto denbhu
IIJIST OTIEHKM TIpeIaraeMbIX YTBEPKICHUI, CDOPMYIHPO-
BaHHBIX HA OCHOBAHWHU IIPOBEICHHOTO 0030pa MMEIOIITIXCS
Ha TaHHBI MOMEHT peKOMEHIAIINA B IuTepaType. Llemsio
COBEIIAHN OBUT aHAJIN3 IIPEABAPUTEIIFHO COCTABICHHOTO
ONPOCHUWKA U3 TIPeUTaracMbIX YTBEPXKICHMIA TS BRIpAOOTKI
PEKOMEH/IALIMIA B XOJIe BCECTOPOHHETO rojiocoBaHus. Kax-
JIOMY YIaCTHUKY OBUT BBIIAH CITUCOK YTBEPKICHII, KOTOPHIC
obcynunu Ha 1-ii BcTpeue. Ilocne mpeaBapuTeabHOTrO

OunbTp no pgatam: 2012-2022 rr. /

Date filter: 2012-2022

1425 cTaTei UCKNYUAN NO NpUYnHaM: /
1425 articles were excluded due to:

« HepeneBaHTHble TeMbl / non-relevant topics
+ CTaTbM He Ha aHMMMNCKOM A3blKe / not in English

* KNMHNyeckne cnyan/Manble cepun cnyuaeB/

clinical cases/small case series
- pybnukartol / repeats

142 cTaTby UCKAIOUYUAN NO NpUYNHAM: /

142 articles were excluded due to:

> HenogxofAwme nepemeHHble / unsuitable variables
- 0630pbl/KOMMEHTapuu / reviews/comments

* KNIMHUYeCKre cyyan/masble cepun cinydaes /

clinical cases / small case series

Nownck / 1398 cTaTeli HainaeHo B 6ase 266 cTaTeli HanaeHo B 6ase
Search naHHbIXx PubMed / 71398 articles naHHbIx Google Scholar / 266
found in PubMed articles found in Google Scholar
Y
MoocmoTp / 1664 3aronoBka 1 abcTpakTa cTaTen
pReVieWp npocmoTpeHo / 1664 titles > h
and abstracts reviewed anguage
\/
CooTsetcTave / OTobpaHbl 239 cTaTel ¢ Hanuunem
Relevanc nonHoro Tekcta / 239 full-text
Y articles selected
BKITIOUEHO / 97 nccnefoBaHNUN BKITIOYEHDI
Included B 0630p / 97 studies included
in the literature review

Puc. 1. baok-cxema noucka aumepamypsi N0 KAUHUMECKOU OUAeHOCIMUKe 0CMpOli 004U 8 ChUHe

Fig. 1. Flow map of literature search on clinical diagnosis of acute back pain
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TOJIOCOBAHMSI HEKOTOPBIE YTBEPKAECHWS OBUTN NCKITIOYEHBI
13-3a HETOCTAaTOUHOM JoKa3aTeabHOI 6a3bl. Ha okoHua-
TeJIbHOE pacCMOTpeHMe ObLIO IpeacTaBiieHo 10 yTBepKae-
Huii. Ha 2-M coBelmanny mpoBesin rojiocoBaHue. YToOb!
JIOCTUYbL KOHCEHCYca, MCITOJIb30BaIM mKany Jlalikepra
IUTST OTIpeieIeHUsT CTETIEHU COIJIacus WM HeCOTJIacHus
C KaXIbIM YTBEPXKIEHNEM, KOTOpas IpearojaraeT OleHKY
B Oaytax ot 1 1o 5 (1 — mosTHOCTRIO coriaceH, 2 — coria-
CeH, 3 — 0TYaCTH coTlaceH, 4 — He CorjlaceH, 5 — KaTero-
pPUYECKU HE coriaceH). Pe3ybrarel IpeacTaBuiiv B BUIE
MPOIIEHTOB OT YHCJIa TPOTOJI0COBABIINX PECITOHIEHTOB.

CyuTanoch, YTO KOHCEHCYC TOCTUTHYT, €CJIN KOJUUe-
CTBO PECIIOHJEHTOB, BBIPA3UBIINX COTJlacue J1ubo, COOT-
BETCTBEHHO, HECOIJIACUE C YTBEPXKIECHUEM, COCTABJISIIIO
>66 %. KoHceHcyC 1o COmTacuio CYUTAIN JOCTUTHYTBIM,
€CJIM KOJIMYECTBO PECITOHIEHTOB, OLEHUBIINX CBOIO TTO-
3unmio B 0ayutax ot 1 1o 3, cocraBisuio >66 %, a KOHCEH-
CyC IO HECOMTAacHuIo — eciiu bosiee >66 % pecrioHIEHTOB
MOCTaBWIIN OaJuTbl 4 11 5.

JIJ1s1 Kaskoro YTBepKIeHMsI ONpenelsii YPOBEHb J10-
Ka3aTeJIbHOCTH, OLIEHKY peKOMEHIALINIT KOMUTETOM U CTe-
MeHb KOHCEHCyca.

PE3VJIBI'ATBI 1 OBCY>KIEHUE

AHaJM3 JIMTepaTypbl M pa3pabdoTKa peKOMeHIAIMit

AHanu3upys 0TOOpaHHYIO JUTEePaTypy, Mbl pa3aeIvin
CTaTby HA 2 OCHOBHBIE TpyHIibl: MOCBAINCHHBIC KITMHNYC-
CKOM U peHTFeHOJ’[OI‘H‘IGCKOfI JANArHOCTUKE.

IIpu mocTaHOBKE KIMHUYECKOTO TUATrHO3a OCTPOM
00JIM B ClIMHE OCHOBHBIM BOIIPOCOM SIBJISIETCSI OTIpeIese-
Hue aTnonorun 6omm. Hanbosee pacnpocTpaHeHHBIMU
BUIaMU OOJIU B CITMHE SIBJISIIOTCSI IMCKOTeHHAst 001b, (a-
CeTOYHBIN 60J1eBoit cuHapom, cuHapoM KITC 1 muodac-
nmanbHas 001b. Bee 3T BUABI 005111 O0OBEINHSIOT IO 00-
MM Ha3BaHUEM «HecHnenuduueckass 0071b B CITUHE»,
Ha KoTopyio npuxoautcst 85—90 % ciydaeB ocTpoii 6011
B CITMHE.

Haubomnee BaxkHBII 3Tan IMarHOCTUKU OCTPOi 00U
B CITMHE — TIPUHSITHE PEIICHMS O HEOOXOIMMOCTH ITPOBE-
IIeHUs] PEHTTEHOJIOTUYECKOTO MCCIICIOBAHUS, OIIpeIesie-
HHUE CPOKOB €T0 IIPOBEACHMS 1 BEIOOP MOIATBEHOCTH.

Ha ocHOBe HanboJIee 3HAYNMBIX TaHHBIX JINTEPATYPBI
ObUTH COOPMYIMPOBAHEI YTBEPKICHMUSI, KOTOPHIE TTPUBE-
neHsl B Tabu. 1 [16—20]. Bee npencraBieHHbBIE YTBEPXKIE-
HUS OBITA BEIOPAHBI Ha 000MX COBEIIAHMUSIX CITMHAILHOTO
komuteta WFNS, uT0 1T0ap0o0HO OoIrcaHo jgajee.

YTBepXKIeHus, IT0 KOTOPBIM KOMUTET IIPOTOJI0COBAT
TTOJIOXKUTEJIBHO 1 KOTOPBIE OBUTHN IMPeo0pa30BaHBI B PEKO-
MEHIAIIUW, TIPUBEICHBI B TIPHJIOKCHIH.

JInarHo3 «ocTpasi 60Jib B CLIMHE» BCE €I1E OCTAETCS
MmpeaMeToM IUCKycchil. CyIIecTBYeT psii KITMHUIECKIX
MMaTTePHOB, O3BOJISTFOIINX OMPEIEISATh TOYHYIO IIPUINHY
6oJieBoro cmHIpoma. 1T MoCTaHOBKMA OKOHYATEIHHOTO
IMarHo3a HEOOXOMMMBI KOHKpPETHBIEC clienupuIecKue
IaHHBIe (GU3NKaTbHOro ocMoTpa [19]. [IpuHmMmast Bo BHU-
MaHHe TTOCTOSTHHOE TIPOTPECCUPOBAHNE TeTeHEPATUBHBIX

Ta6mna 1. Haubonee 3nauumvie nyoaukayuu 3a nepuod ¢ 2015 no 2022 e. no KAuHU4eCKoU U peHmeeHoA0eU1ecKoll OuaeHocmuie ocmpoil 604U @ CHuHe

Table 1. The most important articles for the period from 2015 to 2022 on clinical and radiological diagnosis of acute back pain

Wccnenosanue Paccma’rpnsaeMble TEMbI

A.P. Verhagen

M coaBT., 2016 [16]
A.P. Verhagen et al.,
2016 [16]

«KpacHbie duarn»
“Red flags”

J.H. Kim 1 coasr, JnarHoctuyeckas Helpo-

2018 [17] BU3yaJIU3allvusd
J.H. Kim et al., 2018 | Brsyamsauus
[17] Diagnostic neuroimaging

J. Raastad u coaBT., PeHTreHONMOTMYECKUE XapaKTe-

2015 [18] PUMCTUKM HUKHEN YacTH CITMHbI
J. Raastad et al., 2015 Radiologic characteristics of the
[18] lower back

H. Suzuki n BT. .
Suzu COZBL, Kimmanyeckuit mmarHo3 6oim

2016 [19] B HIDKHEI YaCTH CITHHBI
H. Suzuki et al,, Clinical diagnosis of lower back pain
(2016)“()J a ag SIS e pa

Knaccudukaiys monxoaon
K JISUEHUIO OO B HUXKHEN
YacTU CIIUHBI
Classification of approaches
to lower back pain treatment

S.D. Tagliaferri

M coaBT., 2022 [20]
S.D. Tagliaferri et al.,
2022 [20]

Bbioopka

16 KIMHUYECKUX
pEKOMeH A
16 clinical guidelines

14 iccnengoBaHuA
14 studies

28 uccnenoBaHut
28 studies

320 manueHToB
320 patients

24 + 34 uccnenoBa-
HUSA
24 + 34 studies

PesynbraTbl

OTcyTCTBYE 10KA3aTEIbCTB TOYHOCTU PEKOMEH/10-
BaHHBIX «KPACHBIX (DJIArOB» B aHATTU3UPYEMbBIX
HNCCIICA0OBAaHUSX
Absence of the proof of accuracy of the recommended “red
flags” in the analyzed studies

VYMepeHHast AuarHocTuyeckasi TOUHOCTbD JIJIsl BCEX
MOJAJIbBHOCTEN
Moderate diagnostic accuracy of all techniques

3HauuTeIbHasI CBSI3b MEXKIY CHUXKEHUEM BbICOThI
MEXIT0O3BOHKOBOTO AUCKA Y CIIOHIUJIOJIUCTEZOM
1 00JIbIO B HUXKHEU YaCTH CIIMHbI
Significant correlation between decreased height of the
intervertebral disk and spondylolisthesis and lower back
pain

B Anonuu B 78 % BcTpeuyaeTcs «crienuduaeckasi»
00J1b B CIMHE (B OTJIMYME OT APYTUX CTPaH)
In Japan, incidence of “specific” back pain is 78 %
(in contrast to other countries)

Cucrema KinacCU(pUKAIIMU He YYUTHIBAET UCXOIbI
Jie4yeHMs 00U B HYDKHEN YaCcTH CITIUHBL
Classification systems do not take into account the
outcomes of lower back pain treatment



Tabmua 2. Hauboaee pacnpocmpareHHble npUMUHbL 0CMpOLi 604U 8 CHUHe

Table 2. The most common causes of acute back pain

Tun 001 Kimmanuyeckue nannbie

AkcuainbHasi 00J1b, yCUIUBAETCS

MpU CTUOAHUU, YMEHBIIIAETCS B TTOJIOXKE-
HUU JIeXKa

Axial pain, increased during bending,
decreased laying down

JlvckoreHHast 00JIb
Discogenic pain

daceTouHbII
00J1eBOI CUHIPOM
Facet joint syndrome

YceunuBaeTcst Ipu pa3srubaHun
Increased during straightening

CUHAPOM KpecT-
{OBO-TIOAB3IOIII-
HOT'O COYJICHCHUS
Sacroiliac joint
syndrome

Kak MuHMMYM 3 MOJIOXKUTETbHBIX
MPOBOKAIIMOHHBIX TECTA Y YMEHBILIEHUE
00J11 TTocJie OJIOKaIbI

At a minimum 3 positive provocation tests and
decreased pain after blockage

TpurrepHbie TOUKU Ha CTIMHE C TUTIEP-
cre3ueit, 00JIb YCUTUBASTCS TIPU Tajlb-
nanuu

Trigger points on the back with hyperesthesia,
pain increased during palpation

MuodacuuanbHas
00J1b
Myofascial pain

MOpakeHW1 MO3BOHOYHUKA, HEJOCTATOK (hU3NIECKOil
AKTUBHOCTHU, MOXHO TIOHSITh, TOYeMYy Hecrelupuueckas
00JIb B CITMHE — OBOJIBHO PACIPOCTPAHEHHOE SIBIICHUE.
B tab:1. 2 npencraBneHs! HanboJIEE YaCTO BCTPEYAIOIIAECS
TIPUYWHBI (TUTTBI) OCTPOI OOJIM B CTIMHE.

Buapl KIMHAYECKUX TUATHO30B, BbICTABJISIEMBIX

Mo CUMNTOMAM U JJAHHBIM KJIMHMKO-HEBPOJIOTNYECKOro

o0cie1oBanus

Jlnckorennas 00sb. VICTOYHUK 00T — MEXITO3BOHKO-
BBII mucK. [To Mepe TiporpeccupoBaHysI JeTeHEPaTUBHOTO
rpoliecca NPOUCXOOUT AeTUapaTal s MEXITO3BOHKOBOIO
ICKa, OH TepsIeT TUTAaTeIbHBIC BEIIeCTBA, UTO IIPUBOIUT
K MppUTALIM HEPBHBIX OKOHYAHUI Y aKCUAJIbHOMY 00Jie-
BOMY CUHApPOMY. TUIMIMIHBIMU KaJO00aMU SIISTIOTCS JIO-
KaJbHasl 00JIb B HIDKHEH YaCTH CIIMHBI ¢ MUHUMATbHOU
Uppagualeii; ecId eCTh UppaguaIins, TO 3TO OOBIYHO
00JIb B ATONUYHOI 00J1aCTH MJTH Oepax. DTy 00Jb OIMCHI-
BaIOT KaK IIyOOKYIO U TYITYIO JJOMOTY. boJib yMeHBIIaeTCsT
B TIOJIOKCHUM CTOS, Jiexka W Ipu pasruoaHuu. OOBIHO
00JIb YCHIIMBAETCS B TTOJIOKEHUU CUIISI, BO BPEMST BOXIIC-
HUS, TIpU CTHOAHWY, CKPYIMBaHUU, MaHeBpe BaibcanbBel
¥ KaIie.

YacTtoTa OTUCKOTeHHOI OOJIM BHINIEC y IAIlMEHTOB
C OXXVpEeHUEM 1 KYPWIbIIUKOB [21].

®aceTounblii 00;1€B0¥ cuHApoM. B aTOM Ccitydae nctou-
HUK OOJIM CBSI3aH CO CTAAWMHOCTBIO IeTeHEPAaTUBHOIO
Ipoliecca B T03BOHOYHNKe. DaceTOUHbIe CYCTaBBI IIPH-
HUMAaIOT Ha ce0sT Harpy3Ky, YTO IIPUBOIUT K CIIOHIMIIOAP-
TPO3y M MECTHOMY BOCITAJICHUIO C OOJIEBBIM CHHIPOMOM.
[MareHTHI ¢ (haceTOYHBIM OOJIEBEIM CTHAPOMOM KaITyIOT-
Ccs Ha CKOBAaHHOCTBH B MOSICHUIIE, 0oJice BBIPaKCHHYIO
IO yTpaM, YCHJIMBAIOIIYIOCS IIPU BCTaBaHUM C ITOCTEIIN
WV TIOTIBITKE BCTATh TOCJE MJTUTEIBHOTO CUACHUS. DTy
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00JIb OIMUCHIBAIOT KaK TIIyOOKOEe M HOIOIIEe OIMyIIeHHUE
C OTHOCTOPOHHWM WJIA IBYCTOPOHHUM PACIIPOCTPAHEHU-
eM. MlHOTHA OoTMedJaeTcsl Mppagualus B ITOOUYHYIO 00-
JacTh ¢ 1 wim 2 CTOpOH, Tax u/win Oeapa, HO OOJb He
cryckaeTcs Hrke KosneHa. Cpenn (hakKTopoB, YCHJIMBA-
oImMX (paceTOUHYIO 00JIb, BRIACISIOT IICUXOCOINATBHEIN
CTpecC, YPE3MEPHYIO MM HEIOCTATOUHYIO (DPM3MIECKYIO
aKTUBHOCTD, pa3rubaHNe B ITOSCHUYHOM OTHEJIe C POTa-
LMel 1 6e3 Hee, TOJIToe MpeObIBAaHNE B TTOJIOXKEHUH CTOST
v cuag. [pu puszukanbHOM ocMOTpe 00Ib ITPOBOLIUPY-
eTCS IIPU pa3rubaHn, 00KOBOM CTMOAHWY U MaIbIIAlINT
B IIPOEKINHU (DACETOYHBIX CYCTAaBOB.

CumTaeTcst, YTO HECKOIBKO (DaKTOPOB KOPPETUPYIOT
¢ (daceToYHBIM OOJIEBBIM CHMHIPOMOM: BO3pacT, 0OJb
B HIDKHEH YaCTH CITMHBI B aHAMHe3€e, HOpMaJTbHAasI TIOXOI-
Ka, MaKCUMAaJIbHO MHTEHCUBHAsI 00JIb IIPU CTHOAHWUH T10-
SICHUYHOTO OTHeJla, HO OTCYTCTBHUE YCHJICHHS 00U
TIpu MaHeBpe BabcallbBEI, a TAKXKE OTCYTCTBHUE OOJIN B HO-
rax WJ1 MBIIIEYHOTO cIta3ma [22, 23].

Cunapom KIIC. IMpuuunoit cuagpoma KITC moxer
OBITH HECKOJIBKO CHCTEMHBIX MU MECTHBIX (PaKTOPOB,
MO3TOMY TINATEIbHBIN aHAIN3 KIMHUICCKUX CUMIITTOMOB
¥ cOOp aHAMHe3a 0YeHb BaXKHBI Y BCEX MALIMEHTOB C TTOI0-
3penneM Ha gucoyakuuio KITC. Boap B KITC moxer
OBITH CBSI3aHA C TPABMOM, MH(EKIINEH YIIN BOCTIAIUTEIb-
HBIM TIPOIIECCOM; OHA TaKKe MOXKET OBITh BHI3BaHA BTO-
PUYHBIMHU COCTOSTHMSIMU, HAaIIpUMEpP BO3HMKATh ITOCIIE
CTAOMIM3UPYOIIEH oIlepallid Ha IT03BOHOYHUKE,
TIPY CKOJIMO3¢e WU pa3Hoi IjiuHe HoT [24].

Boab B KITC 0GBIYHO BO3HMKAET B HIDKHEN 9acTH
CIIMHBI WX BEpXHEH SITOOMWYHON 00JIaCTH B IIPOCKIINU
KIIC. M x0T eqnHOTr0 MHEHHS OTHOCHUTEIBHO ITPOBOKA-
IIMOHHBIX TeCTOB HeT, nnarHo3 cuHapoMa KIIC crapsr
TP HAJTWIUHU 3 1 60JIee TTOJIOXUTEIFHBIX ITPOBOKAIIMOH-
HBIX TECTOB.

CyImecTByeT HECKOJIbKO ITPOBOKAIIMOHHBIX TECTOB
I nuarHoctuky cuaapoma KITC:

+ tect ®abepa ([latpuka) — HagexkHOCTb 85—95 %;
* KOMIIPECCUOHHBIN TeCT — HaAEeKHOCTh 74—91 %;
* IACTPAKIIMOHHBIN TECT — HaIeKHOCTh 88—94 %;

* TeCT YIIPYToCTH Oefpa;

* TecT [eHcneHa.

Mmuodacmuansnasa 60ib. MuodacumaibHast 60Jb Xa-
pakTepu3yeTcsl HATMIreM MIO(MaCIINaTbHBIX TPUTTEPHBIX
TOYEK, KOTOPBIC HAXOHSITCS B (DaCIMSIX, CYXOXMIIHSIX
¥/WJIN MBIIIAX, — IIPY WX TaJbIIalliy BO3HUKAET O0JIb,
YTO UMEET KIMHNIECKOE 3HAUCHME.

[Nanpoaryst TPUTTEPHBIX TOYECK BBI3BIBAET MHTEHCHB-
HBIX 00JIeBOIT CMHIPOM. MuodacimaabHass 00Ib IIPOBOII-
pyercs crudoanueM Briepen. O0beM IBIDKeHUI B TTOSICHUY-
HOM OT/eJIe TTO3BOHOYHMKA TaKKe CHIKaeTcs [25—27].

Pentrenosornueckasi JMATHOCTHKA

Cunraercs, 9To HeiipOoBU3yaInu3aIis He T0JKHA ObITh
PYTMHHBIM METOIOM IWATHOCTHUKM IIPW OCTPOMl 0o
B CIIMHE.
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«Kpacubie paarun» npu 60ym B cniuae. CO0p aHaMHe3a
y TIAIIMEHTOB C OCTPOIA OOJIBIO B CITMHE OYeHB BaXKeH, YTO-
OBl BBISIBUTH «KpacHble djarn». OHU BKIIOYAOT BO3PACT
(<18 mmu >50 ;eT), mpuHUMaeMbIe JIeKapCTBEHHEBIE TIpe-
mapathl (B TOM YHMCJie aHTUKOATYJISTHTBI), TPaBMY (B TOM
YHCIIe HelaBHee XUPYyPruIecKoe BMEIIATeIbCTBO), JTNXO0-
panKy (4To MOXKET TOBOPUTH 00 MH(MEKIINN), UMMYHOCY-
IIPEeCCHIO, OHKOJOTMYECKOe 3a00JieBaHNE B aHAMHE3e,
HaJIM9re HeBPOJOTMIECKOTo meduuTa (IBUTaTeIbHEIC,
YYBCTBUTEIbLHBIC MJIM TA30BBIC HApyIIeHUs) (pHC. 2).

A.P. Verhagen u coaBr. mpoaHanu3upoBaiu 16 uccie-
MOBAaHWI O KIMHWUYCCKUX PEKOMEHIAIIMSIX MPU OOJISIX
B HIDKHEH YaCTH CITMHBI JUTST aMOYJIaTOPHOTO 3BeHa 3a TIe-
puox ¢ 2000 1o 2015 . (15 ncciemoBaHmMt M3 pa3HBIX CTpaH
MUpa 1 OIHO B 11ejioM 1o EBpore). B xome ananmm3a mmute-
paTypbl ObUTH BHISIBIICHBI 4 OCHOBHEIE KATCTOPUY COCTOSTHUA,
KOTOpPBIE MOTYT OBITh IPUIMHON OOJIM: OHKOJIOTHYECKOE 3a-
OoseBaHNe, TICPEJIOM, CHHIPOM KOHCKOTO XBOCTa 1 MH(PEK-
LIMOHHBIH poriecc. B crity pasmmaHbIX Tpr4IrH (YBETMIEHIES
ITPONOJTKUTEIBHOCTY SKM3HM, TIOBBIIIIEHNE PACIIPOCTpaHEH-
HOCTH OHKOJIOTMIECKUX 3a00JICBaHIIT) KOJIMIESCTBO TTAIlNCH-
TOB C «KPaCHBIMU (pIaramMu» , HaripyuMep MOXIIbIX [TaLIMEHTOB
C OCTEOIIOPO30M, OHKOJIOTUIECKIX TTAIIMEHTOB U1 MTALIMEHTOB
CO CHIOHAWIOAMCLIUTAMH, yBemanBaercs [16].

Hamnune «kpacHbIX ¢1aroB» Mpy oCcTpoil 60JI1 B CITH-
He 3aCTaBJIsIeT 00paTUTh BHUMaHME Ha BO3MOXHOE HaJINIHE
CephEe3HOTO 3a00JIeBaHMSI 1 MPEATIoJaracT JalbHeIee 00-
cJemoBaHMe MallieHTa (TIpoBeIeHNE HEHPOBU3YAIN3aIuT
M KOHCYJIbTALIMIO CMEXHOTro crienuanucra) [9, 28, 29].
CTONUT OTMETUTD, YTO HATMUNE «KPACHBIX ()JIar0OB» MOXET
OBITh KU3HEYTPOXKAIOIIUM COCTOSTHHEM, U B HEKOTOPHIX
cayqasix (OCTphIi MH(PEKIIMOHHBIN MPOIIECC C IIPOrPeCcCH-
pPOBaHMEM HEBPOJIOTUUYECKOTO OeUIInTa, KOMIIPECCUOH-
HBII TIepeioM C KOJIJIAIICOM TeJia ITO3BOHKA BCJICACTBUE
IIPOTPECCUPYIOIIETO OCTEOITOPO3a) IIOKA3aHO IMPOBEACHIE
HEeHpOBU3yaTN3allud B CPOYHOM MOPSIAKE UIST CBOEBpPE-
MEHHOI INarHOCTUKY COCTOSTHHS M TIPOBEICHMS JICUCHMSI.

Bb160p MOIAILHOCTH PEHTTEHOJIOTHIECKOTO HCCIIEA0BA-
ausa. Pentrenorpadus wim KT nmokaszaHbl pu 1mogo3pe-
HUHU Ha TIepeIioM, OITyXOJIb MU MHMEKIIUIO.

Pentrenorpadguio ¢ GyHKIMOHAIBHBIMU IIPOOAMU
Ha3HAYaloT IIpH IMMOJ03PECHUM Ha HECTaOMIBbHOCTh WU
cnonamnonucre3 [30, 31].

MarHuTHO-pe30HaHCHAasT ToMOTpadus SIBISIETCS I0-
POTOCTOSIIITIM METOAOM, IO3TOMY HAa3HAYAETCSI TOJIBKO
TIpY HAJTMYUK HeBpoJorndeckoro aedunmra. MPT — «30-
JIOTO CTaHAAPT» IJIA AUATHOCTUKHU AeTeHePaTUBHO-INC-
TpodHUIeCKUX 3a00IeBaHUI — TPHIK MEXKITO3BOHKOBBIX
IHACKOB, KUCT (DaCETOUYHBIX CYCTABOB, ACTCHEPATUBHOTO
CTEHO03a MTO3BOHOYHOTO KaHasa (LIEHTPATBHOTO WJIH CTe-
HO3a JIaTepajbHOrO KapMaHa) [18, 32—34].

OnmHako eciau y MalMeHTa MMILIAHTUPOBAHBI He-
coBMmecTuMble ¢ MPT-nccienoBaneM SHIONIPOTE3 WA
YCTPOMCTBO, TO METOIOM BBIOODA ISl AUATHOCTUKU OyIeT
KT nnu KT-muenorpacdus.

TounocTs muarnocTuru. CiieayeT BHIOMpPATh MOIAJb-
HOCTb MCCJIEOBAHUS B 3aBUCHUMOCTH OT KJIMHUICCKOMU
cutyaunu. HeT mcciaeqoBaHmii, B KOTOPBIX OIIEHMBA-
Jlach OBI TMAarHOCTUYECKAsI TOYHOCTh METOIOB HEMPOBU-
syanu3aunu [17]. OcHOBHas 1eTbh — N306eXXaTh HEHYKHOTO
00JIydeHUsI U CHU3UTh 9KOHOMUWYECKHe 3aTpathl. Kpome
TOTO, PEHTTCHOJIOTMYCSCKUI TMAaTrHO3 He BIIMSICT HA €CTECT-
BeHHOE TeueHNe 3a00JIeBaHUsI, B TOM YHCJIC Ha BEIPaXKEH-
HOCTB 00JIEBOTO CMHAPOMA, M3MEHEHMST (DYHKITNOHATHLHO-
TO cTaTyca, KaueCTBO XM3HU 1 00IIee YIyUIIeHIE NCX0Ia
JIeYeHMST MallieHTa. Takoke BBITOJTHEHNE HeilpOBU3yau-
3alMU KpaitHe peaKo IIPUBOINUT K M3MEHEHMIO TIJIaHa Jie-
yeHus [35—38]. HarpoTuB, MOXXeT OKa3bIBaTh HEraTUBHOE
TICUXOJIOTUYECKOE BIMSIHIC Ha TalleHTa. 3HaHWE O KJIH-
HUYECKN HE3HAYMMBIX PEHTTEHOJIOTHIYECKUX HaXOmKax
MOKET ITOBBIIIATH YPOBEHb TPEBOXXHOCTH TTALIMEHTA, TIPH-
BOIUTH K aKIICHTUPOBAHMIO HA HE3HAYUTEILHBIX CUTIMTO-
MaX, K CHIXKCHHIO YPOBHS (PM3MUECKOM aKTMBHOCTU
M3-3a CTpaxa ITOJIYUUTh OCJIOXHEHHNE WM TPaBMy. DTU

«KpacHble ¢pnarn» npun 6onu B cnuHe / “Red flags” in back pain |

Bo3moxHbiin nepenom / Possible fracture
« TpaBma / Injury
« Nepenom npu octeonopose

unn 'y noxunelx / Fracture due

to osteoporosis in elderly

or >50 years

- lnxopapka / Fever

Bo3moxkHoe HoBooGpasoBaHue/
nHdekuyma / Possible neoplasms/infection
« Bospact <18 nnn >50 net / Age <18

« MprHMMaeMble nekapcTBeHHble
npenapatbl / Administered drugs

« OHKONornyeckoe 3abonesaHne

HeBponoruuecknii gepuunt /
Neurologic deficit
« [iBUratenbHble Uv YyBCTBUTENbHbIE
paccTpoiicTea / Motor or sensory
abnormalities
+ HapyweHne Ta308Bbix GyHKLMiA /
Abnormal pelvic function

Puc. 2. «Kpachvie gpaaeu» npu 60au 6 cnure
Fig. 2. “Red flags” in back pain

B aHamHe3e / History of oncological disease
« HepasHas undekuwnsa / Recent infection
« ImmyHocynpeccna / Immunosuppression
« bonb ycunneaetca no Houam

1 B MONOXeHUW nexa / Pain is more severe

at night or laying down




TICUXOJIOTUYECKIE (DaKTOPHI MOTYT IIPUBOAUTH K TaK Ha-
3BIBAEMBIM «KEJITHIM (praraM»:
* YyOEXIEHMIO, YTO OOJIb B CITMHE OTIacHa;
* HEZOCTaTKY (PU3MIECKOI aKTUBHOCTH, TIOTTBITKAM H3-
OexaTb 601u;
* HEIOCTATKy COLMAIbHOMN ITOMIEPKKN;
* TTAaCCUBHOMY JICYCHUIO, N30€TaHUIO aKTUBHOTO BOBJIC-
YeHMS B IIPOLIECC peadMINTALINNT;
* CHIDKCHUIO COITMATbHBIX KOHTAKTOB;
* CHIDKCHUIO HACTPOCHUSI, NETIPECCHUN,
* TIOMCKY CKPBITBIX BTOPUIHBIX BBITOM B CBOEM COCTOSI-
HUU,
* HM3KOM YIOBIIETBOPEHHOCTU OT padOTHI, (DMHAHCO-
BBIM 3aTPYIHCHUSIM;
* TUIIEPOTICKAIOIIei CeMbe.

BbIBO/IbI
Octpast 00JIb B CIITHE, HECMOTPS Ha KaXKyIITYIOCS IIPOC-
TOTY, SIBIISICTCSI COCTOSTHAEM, TPYIHO AUATHOCTUPYEMBIM
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KJIIMHUYECKU U peHTreHoorndecku. [ToHsaTre Hecrem-
(pnaeckoit 6011 B CIIMHE HE CTOJb OUYEBUIHO U MOXET
MMETh Pa3IMYHYyIO 3TUOJIOTHIO U JieXKalllle B OCHOBE T1a-
TOoU3MOJIOrNYecKUe TIpolecchl. Kak TobKo MBI y3HaeM
TOYHYIO IPUYMHY, MBI MOXXEM JIEUUTH 3a00JieBaHue OoJiee
MPeUn3NOHHO. B 11e10M nMeIoTCsT yoenuTeIbHbIE JoKa3a-
TEJIbCTBA BHICOKOM paciipoOCTpaHEHHOCTH HecTielpude-
CKoii 00JiIM B CIOMHE B 3amaaHbIX cTpaHax. IlauueHty
C BITepBbIe BOZHUKIIIEI OCTPOIA OOJIBIO B CITMHE TTPU OTCYT-
CTBUU «KPacCHBIX (bJIaTrOB» HE MTOKa3aHbl PeHTTeHOJIOTYEe-
CKME UCCIIeJOBaHMUS.

CyliecTBYIOT TOYHBIE TTOKA3aHUS IS TOM WV MHOM
MOJAJIbHOCTU PEHTTEHOJOTUUYECKOTO MCCIeAOBaHUS.
MPT — «30710T0#1 cTaHAAPT» AMArHOCTUKM, YTO TIOATBEPXK-
JIEHO BBICOKOKAYeCTBEeHHBIMU MccaenoBaHusMu. He pe-
KOMEHJIyeTCS pyTUHHO MPOBOAUTH HEPOBU3YaIN3aIIoO,
TIOCKOJIbKY TTPY HEBBICOKOI KITMHUYECKON 3HAUMMOCTHU
TOJIy9aeMbIX TaHHBIX OHa MOXKET IMPUBOIUTH K IOBHIIIIE-
HUIO TPEBOKXHOCTH Y TTAllUEHTOB.

Ilpuaoscenue

PEKOMEHIAIMM CITMHAJIbHOI'O KOMUWTETA WFNS

OCHOBBIBASICh Ha TIPEICTAaBJICHHOM JIMTepaType 1 cO0-
CTBEHHOM KJIMHUYECKOM OITBITE, KOMUTET ITPOTOJIOCOBAI
3a CIeAyIOIINe YTBEPXKICHUS TTOJIOXKUTEIHBHO M COOTBET-
CTBYIOIITAM 00pa30oM IIpeoOpa30Bajl X B peKOMEHIAITNHN.

Octpasg 60,1b B criHEe: KJIMHHYECKHIA THATHO3

* AKcumaibHas 00JIb B CITMHE, YCUTMBAIOIIASICS TIPY CTH-
OaHMM, Kalule M MaHeBpe BanbcaibBbI, YMEHBIIA-
IOIIasics B ITOJIOXKEHUM JIeXKa, CBUICTEIBCTBYET O TH-
CKOTeHHOM 60J1u.

* Boinp B crimHe ¢ OMHOCTOPOHHUM WJIM IBYCTOPOHHUM
pacIpocTpaHeHUEM, yXyIAIIAloIIascs Mpu pas3ruda-
HUU, YKa3bIBaeT Ha (DaCeTOYHBIN O0IeBOI CHHIPOM.

* bonp mpu daceTouHOM 00JIEBOM CHUHIPOME MOXKET
WPPaguHpOBaTh B ITONMYHYIO 00JIaCTh WX Oempa 10
YPOBHS KOJICHA, HE YCHJIMBAETCS IIPU MaHeBpe Baib-
CaJIbBBI WJIU KaIlle.

+ Haymmame 3 mMoa0KUTeIbHBIX IIPOBOKAIIMOHHBIX TECTOB
Ha cuHapoM KIIC cBunerenbctByeT 0 mopaxkenuu KIIC,
YTO MOXKHO ITOATBEPIUTD IMATHOCTIIECKIMI OJIOKATAMI.

+ Hanmmane TpuIrepHBIX TOYEK B 00JIaCTH CITMHBI C TH-
repecTe3neil, yCUIMBaroIIeiics IIpH TTaIbITaluy, yKa-
3bIBa€T HA MUOpaCLMaIbHYIO 00JIb.

OcTtpasi 60J1b B CIIMHE: PEHTTEHOJIOTMYeCKHiA
JIAArHO3

* [TauueHTaM co CTOMKON PamgUKyJIOMATUEN WU MPO-
TPECCUPYIOIITNM HEBPOJIOTMIECKIM TS(PUIIUTOM U CEPh-
€3HOM COITYTCTBYIOIIEH MATOJIOTUEN ITOKA3aHA HEMPO-
BU3yaJIM3aLIMsI.

* [lanmeHTaM ¢ BIepBble BO3HUKINEH OCTpOi OOJbIO
B CITMHE TIPA OTCYTCTBUU «KPACHBIX (DJIATOB» HENPO-
BU3yaJIM3alMsl HE TOKa3aHa.

* [Ipy Hanuyuu ocTpoii 60JM B COMHE WM HEBPOJIO-
ruyeckoro aedunura MPT siBisieTcss MEeTOOOM BbI-
Oopa.

* KT He Tak nmokazaTenbHa 1Jis1 BUyaJu3alluu MSITKO-
TKAaHHOW TATOJIOTMU (HampuMmep, IereHepaTUBHBIX
nopaxeHuii) o cpaBHeHuto ¢ MPT, Ho GoJiee Toka-
3aTe/ibHA B OTHOLLIEHUN KOCTHBIX CTPYKTYP.

* MMerorcst ybeauTenbHbIE 10Ka3aTelbCTBa TOrO, YTO
pYTMHHasl HeWpoBuU3yaau3alusl MpPU OCTpoi Ooau
B CMIMHE HE MPUHOCUT KJIMHUYECKON TMOJIb3bl. PeHTre-
HOJIOTUYECKasi ATMarHOCTUKA MOXET BbISIBUTh KJITMHU-
YeCKU HEe3HAYMMbIE UBMEHEHUS, TIO3TOMY €€ HYXXHO
Ha3HayaTb TOJbKO MPU HATMYUHU MOKA3aHUIA.
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CPABHUTEJIbHBIV METAAHAJIN3 UMITIAHT-
ACCOLIMMPOBAHHDBIX OCJIOXKHEHWI Y1 YACTOTHI
CITOHIVJIOIE3A ITPU METOJJE GOEL-HARMS

1 3ATHEN TPAHCAPTUKYJISIPHOUW ®UKCALINU C, —C
[1O METOZY FE MAGERL

2
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KoHTakThi: AHxToH HOpbeBuy KoppoHckuii kordonskii.anton@rambler.ru

TpancapTukynapHas dukcaunsa (TA®) C -C,-no3soHkos no Texuuke F. Magerl u meToanka Goel-Harms (GHT) - asa Hau-
6onee nonynspHbIx cnocoba GopmMMpoBaHUA CNOHANIOAE3A HA ATNAHTOAKCHUANLHOM YPOBHE. TeM He MeHee CpaBHUTENb-
HbIX UCCNIE[OBAHUI NPUMEHEHUs STUX METOA0B C BbICOKUM YPOBHEM LOKA3aTeNIbHOCTU B HACTOSALLEE BPEMS B UTepaType
He ony6aMKOBAHO.

Llenb faHHOro UCCNeA0BaHUsA — NPOBEAEHME CPABHUTENLHOTO METaaHa M3a YacToThl PA3BUTUSA UMMIAHT-ACCOLMUPOBAHHbIX
OCNOXHEHUII 1 croHaunogesa. NepsoHavanbHblit Nouck BeisBua 6onee 5000 abCTPaKTOB, NoCae NPUMEHEHUs HUNLTPOB
Oblnu oToGpaHbl 202 UccnefoBaHus, U3 HUX 16 paboT COOTBETCTBOBANM HEOOXOAUMBIM KPUTEPUAM U ObINU BKAKOYEHS
B HacToswWee uccnegoBaHue. Mo pesynbratam MeTaaHann3sa He 610 06HAPYKEHO AOCTOBEPHbBIX PA3NNYMIl MEXLY METO-
pamu Goel-Harms u F. Magerl kak B nokasarensx NpoAOMKUTENLHOCTU ONEpaLUM U MHTPAONEPaLLMOHHON KpoBoNoTEpH,
TaK W B 4acTOTe Pa3BUTUA NOCNEONEPALMOHHBIX MMNIAHT-aCCOLMMPOBAHHbIX OCNIOXHeHMIt 1 cnonaunopesa C -C -nos-
BOHKOB.

Kniouesble cnosa: TPaHCApPTUKYyNAPHasa ¢)VIKC3LI,I/I5|, MeToAuKa Goel-Harms, cnoHaunopes, umMnnaHT-aCCounMnpoBaHHbIE
OC/I0XXHEHUA, M€TaaHanu3

Iins uutnpoBanusa: punb A.A., Tansinos A.3., KopgoHckuii A.10., Bap6akag3se 3.A. CpaBHUTENbHbI METaAHANW3 UMNNAHT-
accoLMMPOBaHHBIX OCNIOXHEHWI M YacTOTbl cnoHAuNofe3a npu metoae Goel-Harms v 3agHeit TpaHcapTUKyNApHOI k-
cauuun C ~C, no metony F. Magerl. Heiipoxupyprus 2024;26(2):100-11.

DOI: https://doi.org/10.17650/1683-3295-2024-26-2-100-111

Comparative meta-analysis of implant-associated complications and spinal fusion incidence
in Goel-Harms technique and posterior C -C, transarticular screw fixation per F. Magerl
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IN.V. Sklifosovsky Research Institute of Emergency Medicine, Moscow Healthcare Department; 3 Bolshaya Sukharevskaya Sq., Moscow
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Medical University; 1 Ostrovityanova St., Moscow 117997, Russia

Contacts: Anton Yuryevich Kordonskiy kordonskii.anton@rambler.ru

Transarticular fixation (TAF) of C —C, using the F. Magerl method and the Goel-Harms technique (GHT) are the two most
popular ways of forming spondylodesis at the atlantoaxial level. Nevertheless, comparative studies with a high level
of evidence have not been published at present.

The aim of the study was to conduct a comparative meta-analysis of the incidence of implant-associated complications
and fusion. The initial search in revealed more than 5,000 abstracts, after applying filters, 202 studies were selected,
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of which 16 works were included in this study. According to the results of the meta-analysis, no significant differences
were found between the methods of Goel-Harms and F. Magerlin the duration of surgery and intraoperative blood loss,
as well as in the frequency of postoperative implant-associated complications and spinal fusion of C -C, vertebrae.

Keywords: transarticular screw fixation, Goel-Harms technique, spondylodesis, implant-associated complications,

meta-analysis

For citation: Grin A.A., Talypov A.E., Kordonsky A.Y., Barbakadze Z.A. Comparative meta-analysis of implant-associated
complications and spinal fusion incidence in Goel-Harms technique and posterior C -C, transarticular screw fixation
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BBEJIEHUWE

TpancaprukynsipHas ¢ukcauus (TAP) C —C,-nos-
BOHKOB 110 TexHuKe F. Magerl n Metoguka Goel—Harms
(Goel—Harms technique, GHT) ssBstiorcst nBymst Hanbo-
JIee TIOMY/ISIPHBIMU CITOCO0aMM (DOPMUPOBAHMST CTIOHIM -
JIoJie3a Ha aTIaHTOaKCHaJIbHOM ypoBHe [1, 2]. HecmoTps
Ha 00JIpIINIA onbIT MpuMeHeHus1 TA®, naHHas MeToInKa
CIIeMATNCTaMH B 00JIACTH CIIMHAJIBHOM XUPYPTUM CIMTA-
eTCsT HauboJIee OIMacCHO ¢ TOYKH 3pEHMST YACTOTHI (hOpMM-
POBaHMS MMILIAHT-aCCOITMMPOBAHHBIX OCIOXKHEHMIA, 0CO-
O0eHHO paHeHUs To3BoHOYHOM apTepnu (ITA). Hekoropsie
aBTOpPHI paboT ¢ cepusiMu HaboaeHuit [3, 4], a Takke
MeTaaHaan30B [5, 6] obocHoBeBatoT BeIoOp GHT Hau-
OonblIeit 0€30MacHOCTBIO M HAIEXKHOCTHIO METOIUKM.
TeM He MeHee CpaBHUTEIBHBIX UCCIICIOBAHUIA 11O TIPHUME-
HEHUIO 3TUX METOJAUK C BHICOKMM YPOBHEM JOKa3aTesb-
HOCTH B HACTOSIIIeEe BpeMsI B JIUTEpaType He OMyOIMKOBa-
Ho. EnuHCTBeHHBIN CpaBHUTENbHBII MeTaaHanus [7],
comepXallrii TaHHbIe MAllMeHTOB Kak 1ocie TAD, tak
n nocie GHT, BkitogaeT He Bce OnyOJIMKOBAaHHbBIE HA TOT
MOMEHT HMCCJICIOBAaHUS. ABTOPHI MCITOJIb30BaIN BCETO
6 13 16 oryGIMKOBAaHHBIX Pa0OT, YTO SIBJISIETCS IPUYMHOM
¢dopmuUpoBaHUS MyOIUKALMOHHOTO CMELLEHUS U HeTpa-
BWJIbHBIX BEIBOMIOB.

Ileasr uccaenoBanusi — MPOBECTU CPABHUTEIbHBIN
MeTaaHaJIN3 YaCTOTHI pa3BUTHS NMMITIAaHT-aCCOIIMUPOBAaH-
HBIX OCJIOXXHEHMI 1 CITOHIWUJIONEe3a.

MATEPHAJIBI 1 METO/IbI

Bei6op crareii. CuictemMaTtuyeckuii 0030p ObLT BBITION -
HEH B COOTBETCTBUM C pEKOMCHIAIMSIMHA, OTPaKEeHHBIMU
B PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses, IIpeanouYTUTEIbHbIE COOOILIEHUS O pe-
3yJIbTaTax MCCIeAOBAHUMI TSI CUCTEMAaTHIECKIX 0030pOB
n MeTaaHam3oB) [8]. ITomck B 6a3ze maHHbIX PubMed (pasmern
MEDLINE) ocy1iecTBiisiiv ¢ MCIIOJIb30BaHUEM 3aIpoca:
(“fixation” [Title/Abstract] OR “stabilization” [Title/Abstract]
OR “arthrodesis” [Title/Abstract] OR “spondylodesis” [Title/
Abstract]) AND (“C1” [Title/Abstract] OR “C2” [Title/
Abstract] OR “C1—C2” [Title/Abstract] OR “cranioverteb-
ral” [Title/Abstract] OR “atlantoaxial” [Title/Abstract]).

Kpurepun BKIII0OUeHMS B UCCIIeqOBaHNe: 1) HaTu4Iue
B IOCTYIIe MOJIHOTEKCTOBOI BepCHU CTATbM HA aHTJIWIA-
CKOM WJIM PYCCKOM SI3BIKAX; 2) MCITOJIb30BaHUE B MCCIIC-

nmoBanuu MetogoB TA® u GHT Ha 2 BeIOOpKax nalueH-
TOB; 3) BO3pacT MalleHTOB > 18 JieT; 4) onmcaHue 9acTOTHI
Pa3BUTHS CIIOHIMIIONE3a 1,/ WY MMITIaHT-aCCOLIMMPOBaH-
HBIX OCJIOXXHEHUIT; 5) myOaMKalys UCCAeI0BaHUSI HAUMHAS
¢ staBaps 1987 1. Bee cTaThi, He COOTBETCTBYIOIINE JaHHBIM
KPUTEPHSIM, OBUIM MCKITIOUEHBI M3 MCCIICAOBAHUS. AJTO-
PUTM MOMCKA 1 BBIOOpPA CTaTeii IIpencTaBieH Ha puc. 1.

Coop mannbIx. JJaHHBIC M3 KaXIO CTaTbU BHOCHIIN
B COOTBETCTBYIOIIYIO STYCUKY TaOIUIIBI. ECIM cOOTBETCT-
Bylomasi “H(popMamus B TeKCTe CTaThW OTCYTCTBOBAJIA,
SYEKKY IIOMeYaIy KaK «H. I.» (HET JaHHBIX).

bazoBast ungopmanus BKIoyaia: pa3Mep BbIOOPKHU,
CpeaHWI, MUHUMAJIbHBIM 1 MAaKCUMAaJIbHBIMA BO3pacT Ma-
LIMEHTOB, paclpenecHue Mo 1oy, auariHo3. OCHOBHOM
0JIOK TaHHBIX BKITIOYAJT CIICAYIONTYI0 MH(DOPMALINIO: Cpem-
Hee BpeMsI ONepalliid M €r0 CTaHZApTHOE OTKJIOHEHHE,
CpemHU 00BeM KPOBOIIOTEPH U €TI0 CTAHIAPTHOE OTKIIO-
HeHue, noBpexxneHne [1A, MaTpo3uLNs BUHTA B CTOPOHY
[TA, npyrvie BUIBI MaJIbITO3ULINI, CHMITTOMBI UPPUTAILIII
kopeika C, (60/1b WM TUIEPECTE3USA, COXPAHSIOILUECS
He MeHee 4 HeJl TTocIe oIepalliy U CHIDKAOIINE Ka4eCTBO
KW3HU TAIMEeHTa), HECOCTOSITEIHbHOCTh METAJIJIOKOH-
CTPYKIINH (TIepeIoM €€ 3JIEMEHTOB MJIN JIN3UC KOCTH BO-
KpYT BUHTOB), PaIAOJIOTHYECKIE PEe3yIbTaThl IIPOBEICH-
HOI1 onepay (CIOHANIONE3).

Cratuctindeckmii anamm3. CTaTUCTUYECKUI aHAIN3
MPOBOAMIN MPU MOMOIIM TIporpaMMbl Statistica v.12
(StatSoft Inc., CIIIA). HopMaabHOCTb pacmpenciacHus
TMAHHBIX OTIpenesIsuTn IIpu moMotnu tecta [lamipo— Y-
ka. [Ipu cpaBHEHUHU TPYMI ¢ HOPMAJIBHBIM pacrpeese-
HMeM JaHHBIX ITpUMEHsIHN t-Kputepuit CtbioneHTa. B ciydae
HEHOPMAJIBHOTO paclpeaeaeHNsT TaHHBIX MCIIOIh30BaJIN
TecT MaHHa—YUTHM.

MertaaHanau3 ObUT BEITIOJTHEH B Imporpamme Compre-
hensive Meta-analysis v. 2.2.064 (Biostat, CILIA). OueHky
reTepOreHHOCTH MPOBOAWIIN MpU romouiu tecta 12. Eciaun
mapametp 12 6611 <50 %, reTepOreHHOCTh CYMTAIA HU3KOIA,
50—75 % — ymepenHoii, >75 % — Bbicokoii [9]. ITpu oTcyT-
CTBUU TOKA3aTEIILCTB CTATUCTUUECKOM TeTepOreHHOCTHU
MEXKITy MCCIeIOBAHNSIMH MCTIOB30BAI MOJIENb C (PUKCH-
poBaHHBEIMU 3 eKTaMu. B OCTaTbHBIX CITydasx IpUMEHSI-
JIX Mozelb cirydaifHbIX 3¢ dekroB (DerSimonian—Laird).
Hammume mmy0oauKammMoHHOTO CMEIIeHUST TPU3HABAIOCH
B ciy4dae p <0,05 rmpu mpoBeneHu Begg’s test.
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3anucn, naeHTnGMUNPOBaHHbIE B 6a3e AaHHbIX
PubMed nocne BBeaeHusi NoncKoBOro 3anpoca
(n=5136) / Records identified in the PubMed
database after search query (n =5136)

NpoeHtndukaums /
Identtification

CnncKy NUTepaTypbl paHee ony6MKOBaHHbIX CUCTEMATNUECKUX
0630poB 1 MeTaaHanun3oB (n = 164) / References from published
systemic reviews and meta-analyses (n = 164)

MpuMeHeHe GUNBTPOB Ha A3bIK CTaTby, BO3PACT NaLMEHTOB, 0O6bEKT UCCNejoBaHNS,
naty nybnukauuw; yaaneHue pybnukatos (n = 1913) / Filters for article language,
patient age, study subjects, publication data; duplicates removal (n = 1913)

\

AGCTPAKTbI, UCKNOYEHHbIE U3 NCCNIEfOBaHUA: /
Abstracts excluded from the review:
* CJlyYaun U3 NPaKTUKK 1 BbIGopKK <5 yenosek (n = 558) /
case studies and samples <5 people (n = 558)
+ 0630pHble cTaTbu (n = 118) / review articles (n = 118)
* MOCBALEHHblE APYr1MM OTAeNaM No3BoHOYHMKa (n = 151)/
on other parts of the spine (n=151)

Y

* He CBfi3aHHble C XMpYypruen No3BoHOYHMKa (n = 723) /
not on spinal surgery (n=723)

« HET ONMNCAHMA OCNTOXHEHUI UNK cnoHaunogesa (n =52) /
no description of complications or spinal fusion (n = 52)

+ paccmaTpuBatoLme apyrve Metoapl cnoHaunogesa (n =69) /
discussing other spinal fusion techniques (n = 69)

- BMomexaHunyecKre n aHaTommyeckne nccnegosanua (n = 40) /
biomechanical and anatomical studies (n = 40)

CTaTbu, UCKNIOYEHHbIE U3 UCCNefoBaHmna: /

Articles excluded from the study:
o | *+ BKNovaloT rpynny naLmeHToB, oneprpoBaHHbIX TONIbKO MeTOLOM
>

TpaHcapTuKynapHon ¢ukcauum unm Goel-Harms (n = 186) /
include patient group who underwent only transarticular screw
fixation or Goel-Harms fixation (n = 186)

CKPUHUHT / MpocmoTpeHHble abcTpakTbl (n=1913) /
Screening Screened abstracts (n=1913)
Y
01600 / [MonHoTeKCcTOBbIE CTaTbW AN AafibHeNWero
E/igibill:;ty nsyuenua (n = 202) / Full-text articles assessed
for eligibility (n = 202)
Y
Pesynbrat / CraTbu, BK/OYEHHbBIE B CUCTEMATAYECKUIA 0630p (n = 16) /
Included Atrticles included in the systemic review (n = 16)

Puc. 1. Areopumm noucka u oméopa cmameii PRISMA
Fig. 1. PRISMA algorithm of article search and selection

7151 cpaBHEHMST YaCTOTHI pa3BUTHS MMITJIAHT-aCCOLIM -
WPOBAHHBIX OCJIOXHECHMI HCITOJH30BaI OTHOIICHUE
mancoB (OLI). Pazuuity cuntanu cTaTUCTUYECKN TOCTO-
BepHoii, eciiu OLL 6bu10 B penenax 95 % n0BepUTENTBHO-
ro uaTepBaia (JI1) crporo 0oJblie mim MeHbIIe 1.

[Ipu cpaBHEeHNHM 00BeMa KPOBOIIOTEPH M BpeMEHU
oIepaly IPUMEHSITA CTaHAAPTU3NPOBAHHYIO Pa3HOCTD
cpenaux (standardised mean difference, SMD). Pesynbrar
JeMoHcTpupoBanu B Buae 95 % . B ciyuae, eciiu Bech
WHTEPBaJ OBUT CTPOro OOJIbIe M MeHbIle 0, pasHUILY
CUNTAJIN CTAaTUCTUYECKU JOCTOBEPHOIA.

PE3VJIBI'ATHI

OT160p crareii. HauanbHEIN ITOMCK B 0a3e JaHHBIX
B PubMed BreIgBUn 60nee 5000 aberpakroB. [ocie mpu-
MeHeHUS (PUIbTpa 1o gaTe ITyOIUKAaIuK, BO3PACTy Hallk-
€HTOB U SI3BIKY CTaTbM OCTABIIIMECS Pe3foMe paboT OBLIN
IIPOCMOTPEHBI. B pe3yibrare Ha4abHOTO TTOKMCKA OBLIN
oTobOpansI 202 rccaemoBaHUS 11T U3YUYCHUSI TTOTHOTEKC-
TOBBIX Bepcuit. I3 Hux 16 paboT COOTBETCTBOBAIN HEOOD-
XOIUMBIM KPUTEPUSIM M OBLIM BKIIIOUCHBI B HACTOSIIEE

uccaegoanue (cM. puc. 1). Beero B atux 16 paborax Obuin
TpencTaBIeHbl JaHHbIe TedeHust 950 mauuenTtos. B rpymmy
GHT Bouuiu 469 nauueHToB, B rpymny TA® — 481 naiu-
eHT. CTaTUCTHYECKUIA aHAJIN3 IIPOAEMOHCTPHUPOBAII OTCYT-
CTBHE CTATUCTUIECKH JOCTOBEPHOM Pa3HUIIBI MEXIY STH-
MU 2 TPyHOIIaM® I10 AeMOTpadUIeCKUM IT0KAa3aTesiM,
CpemHEeMY BO3pacTy, CPOKY MOCIICOITepallHiOHHOTO HA0ITI0-
IeHUs U fuarHosy (Tao. 1).

XapaKTeprCTHKA NCCIIeI0BaHII, BKIIIOYCHHBIX B METa-
aHaJIu3, IpeacTaBieHa B Taou. 2 [3, 10—24].

CpaBHeHne HHTPAONEPAIMOHHBIX MOKa3aTeJei. JJaHabIe,
HEOOXOMMMBIC TS TIPOBEACHUS CPAaBHUTEIBHOTO aHAIM3a
(cpemHee 3HaUEHME W CTAaHIAPTHOE OTKJIIOHEHHE) TIPOIOII-
KATEJILHOCTH OTIepalliii M 00beMa MHTPAONePalIMOHHOM
KPOBOITOTEPH, OBIIA OITyOIMKOBAHKI B BOChbMH [13—18, 21,
22] nmectu [14—18, 21] cTaThsax cooTBeTCTBeHHO. ccie-
IOBaHMS XapaKTepH30BaJINUCh BBHICOKOM CTENICHBIO Te-
TepOTeHHOCTH, B CBSI3U C YeM ObLJIa MCITOJIb30BaHA MO-
JIeJTb CydaitHbIX 3 dekToB. CTaTUCTUYECKH TOCTOBEPHOM
PasHUIILI B TIPOIOKUTEIBHOCTH OINEPAIIUH ITOJIYICHO
He 6buT0 (SMD —0,21; 95 % AN —0,79, 0,37) (puc. 2).
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Table 1. Comparison of the studied groups per demographic characteristics and causes of atlantoaxial instability

IToka3zarenn

CpenHuit BO3pacT, JeT
Mean age, years

[on, %:

Sex, %:
MY>KCKOI
male
JKEHCKUI
female

CpenHsisi TpoAOKUTETbHOCTD HAOIIOACHUS
3a ImanueHraMum, Mec
Mean follow-up period, months

JwnarHo3, %:

Diagnosis, %:
nepesioM mo3poHkos C, C,
fracture of the C , C, vertebrae
PEBMATOUIHBIA ApTPUT
rheumatoid arthritis
os odontoideum
JIpyTve TIPUYAHBI
other causes

*Tecm Manna—Yumnuu,; **t-xpumepuii Cmorodenma.
*Mann—Whitney test; **Student’s t-test.

Ipymia GHT (n =469) Ipynna TAD (n = 481)

P
49,5 47,1 ) Gl
435 42,2 0,76*
56,5 57,8 0,82*
26,1 33,9 0,33**
38,7 30,1 0,62*
31,4 27,7 0,52*
13,9 8,1 0,76*

16 7,3 0,25*

Ilpumeuanue. TAD — mpancapmukynrapuas gurcayus;, GHT — memoduka Goel— Harms.

Note. TAF — transarticular screw fixation; GHT — Goel— Harms technique.

Takke He OBIJIO JOCTOBEPHBIX PA3ININIA B 00beMe MHTPaA-
ornepauuoHHoit kpoBornorepu (SMD 0,095; 95 % AU
—0,41, 0,60) (puc. 3).

AHAJIM3 HMILIAHT-ACCOIMUPOBAHHBIX OCJIOKHEHMIA. YKa-
3aHNE Ha HaJIM4YWe WA OTCYTCTBUE ToBpexmeHus [TA
nMmesio Mecto B 15 pabotax. M3 Hux B 5 paborax [13, 14,
17, 21, 22] vacTora JaAaHHOTO OCJIOXHEHMS B 00EUX TPYITIax
ObUTa paBHA HYJIO, TTo3TOMY Tipu moncuete OIIl maHHBIC
pabotsl He yuutsiBanu. [ToBpexnenue 1A pexe BcTpeua-
nock ipu Metoae GHT, yvem npu TA®D, ogHako pasHuiia
B 9acTOTe ObLIA cTaTHCTHIecKH HemocToBepHa (OILI 0,55;
95 % AU 0,23—1,21) (puc. 4).

DaxT HATMYXS WU OTCYTCTBHUS MAJIBIIO3UIINY BUHTA
¢ nepdopaumeii Kanana [TA 11t 06enx TpymIr ObIT OTME-
yeH B 8 paborax, B 3 u3 Hux [10, 11, 21] ee yacToTa cocra-
Buia 0 %. JIocTOBepHOI pa3HULIBI B YaCTOTE Pa3BUTUS JaH-
HOTO OCJIOXHEHUSI MEXIy MCCISAYeMBIMHM TpyHIIaMu
BbIsIBIIEHO He 6buto (OLLL 0,77; 95 % AU 0,25—2,40) (puc. 5).

®axT HATMYXS WU OTCYTCTBHUS MAJIBIIO3UIINY BUHTA
B IPYTUX HAIIPaBJICHUSIX OBLT OTpaXKeH B 8 padboTax, B 4 u3
Hux [10, 13, 21] ee vacrora cocraBmna 0 %. JloctoBepHOiA
Pa3HUIIBI MEXIY TPYIIIAMU B YACTOTE Pa3BUTHS MAJIbIIO-
3ULMI BUHTOB BbIsBIeHO He Obu10 (OL 0,89; 95 % AU
0,23—3,44) (puc. 6).

VYKazaHne Ha HAIMYKE WM OTCYTCTBHE paguKyJIoma-
Tin C, 1ocJie onepaumum MMeNo MECTO B 9 Mcciie0BaHusIX,
B 5 w3 Hux [10, 15, 18, 19, 24] gacToTra KOMIIpEeCCHUH KO-
pemka C, cocrapuna 0 %. JlaHHOE OCJIOXHEHHE Yallle

pa3BUBAJIIOCH TP ncTonb3oBanuy Metoga GHT, ogHako
pa3HUIIA B YaCTOTE OCIOXHEHUSI ObLJIa CTATUCTUYCCKU HE-
npocroBepHa (OLII 1,3; 95 % AW 0,3—5,7) (puc. 7).

Hanmuwme wim oTCyTCTBHIE HECOCTOSITEILHOCTH (DUK-
caliMy B BHIE MOJIOMKHM WMILIAHTOB WJIW JTU3KMCA KOCTU
BOKPYT BUHTA OBITM OTMedYeHH B 12 paborax. B ananus
OBITM BKJTFOUEHEI 5 cTateit (puc. 8). JlocToBepHOI pa3HUIIBI
B (hopmMupoBaHUK HecocToaTenbHoCTH (pukcaimu C —C,
MeXJIy TpyIaMu BesiBiIeHo He 6bu10 (O 0,49; 95 % AU
0,16—1,46).

AHaNM3 OTIAJIEHHBIX PE3YJILTATOB XHPYPru4ecKoro Jie-
yenuss. DopMupoBaHure cCIOHAUIOAE3A OBUIO OTMEYEHO
B 13 uccaenoBanusx, B 6 u3 Hux [12, 13, 16, 17, 21, 22]
B 00eHX TPpyIIIIaX KOCTHOE CpalllecH1e ObLIO 3a(hMKCHPOBAHO
B 100 % ciydaeB: 3Ti paGOThI HE YYUTHIBAIM IIPU MOACYETE
OIII. B rpynmme GHT wacTtora ¢hopMHUpOBaHMST CIIOHINIO-
Iie3a ObLIa BHIIIE, OMHAKO pa3HUIA ObUIa CTAaTUCTUYECKU
HegoctoBepHa (Ol 1,97; 95 % A 0,93—4,16) (puc. 9).

ITyoimkanuonHoe cMemenne. [1y0mMKanmmoHHOE cMe-
IIeHWe OTCYTCTBOBAJIO IPU aHAIN3¢ BCEX MCCIICTYEMBIX
nokazateneii (puc. 10). PesynsraTer Begg’s test mis nccie-
IyeMBIX TTapaMeTpoB coctaBuiau: 1) panenwne ITA: p = 0,12;
2) MalbIO3ULIMsI BUHTAa B HampasieHuu I1A: p = 0,16;
3) mpyrue Buabl Majibnosuiuii: p = 0,09; 4) nmocieonepaiu-
onHas paaukyaonarus C: p = 0,25; 5) HECOCTOATENBHOCT
dukcanuu: p = 0,07; 6) dopmupoBaHUe CIIOHAUIONE3A:
p = 0,65; 6) npogo/KUTeIbHOCTh omnepauuu: p = 0,46;
7) 006BeM MHTpAOIIEPAIIMOHHOM KpoBomoTtepu: p = 0,85.
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Wccneposanue / Study CraHpgaptusunpo- | CrangaptHas | ucnep- | MuHnmym / | Makcu- | Z-oueHka / | p-3Ha- CraHfapTU3npoBaHHas
BaHHasA cpepHAnA owmnbKa ana/ | Lower limit| mym/ Z-value | yeHue/ cpepHAn pasHUUa,
pasHuua/ cpepHero/ | Variance Upper p-value | 95 % AW/ Standardized
Standardized Standard limit mean difference, 95 % ClI
mean difference error
C.Weng et al., 2012 -0,305 0,467 0,218 -1,221 0,611 -0,653 0,514 -
J.Y.Kim et al., 2014 -1,454 0,366 0,134 -2,172 -0,736 -3,968 0,000 — i
R.N. Dunn, H. Stander, 2014 0,144 0,322 0,104 -0,488 0,776 0,446 0,656
S.Oshima et al., 2015 -0,974 0,327 0,107 -1,615 -0,334 -2,982 0,003 —h—
P.Rajinda et al,, 2016 0,669 0,203 0,041 0,272 1,066 3,305 0,001 e 3
B.Nietal.,, 2017 -0,566 0,263 0,069 -1,082 -0,050 -2,148 0,032 -l
K.Wada et al., 2020 0,919 0,398 0,159 0,138 1,699 2,306 0,021 ——
T. Bunmaprasert et al., 2021 -0,169 0,438 0,192 -1,027 0,689 -0,386 0,700
-0,210 0,295 0,087 -0,789 0,368 -0,713 0,476
-2 -1 0 1 2

Puc. 2. Juaepamma (forest plot), demoncmpupyroujast cmaHoapmu3upo8anHyr pasHoCms CpeOHUx nokazameneti NPoOOANCUMEAbHOCMU Onepayuu 045 uc-
cnedyemoix epynn. Modeas cayuaiinbix s¢ppexmos, P = 84,7

Fig. 2. Forest plot demonstrating standardized difference of mean operative times for the studied groups. Random effect model, I = 84.7

Wccneposanue / Study | Cranpaptusmpo- (CraHpaptHaa| Qucnep- Mudumym /| Makcu- |Z-oueHka /| p-3Ha- |CTaHAapTM3MpOBaHHasA CpeaHAn
BaHHasA cpepHAA owunbKa cna/ |Lower limit| mym/ Z-value | ueHue/ pasHuua, 95 % An /
pa3Huua / cpepHero/ |Variance Upper limit| p-value | Standardized mean difference,
Standardized Standard 95 % Cl

mean difference error
JY.Kimetal, 2014 -1,121 0,352 0,124 -1,811 -0,432 -3,187 0,001 R —
B.Nietal., 2017 -0,125 0,258 0,067 -0,631 0,382 -0,482 0,629 |
S.Oshimaetal., 2015 -0,131 0,309 0,096 -0,737 0,475 -0,424 0,671 .
P.Rajinda et al., 2016 0,196 0,199 0,040 0,006 0,786 1,989 0,047 |
K.Wada et al., 2020 1,062 0,405 0,164 0,269 1,855 2,625 0,009 5 .
RN.Dunn, H. Stander, 2014 0,529 0,327 0,107 -0,112 1,170 1,617 0,106 | =

0,095 0,259 0,067 -0,412 0,602 0,367 0,714 :
-2 -1 0 1 2

Puc. 3. Jluaepamma (forest plot), demorncmpupyrowas cmaHoapmu3upo8anHyro pasHocms cpeOHUX noKazameneli UHMPAONEPAUUOHHOIU KPO8onomepu 045 Uc-
caedyembix epynn. Modeas cayuaiinvix s¢pgpexmos, I> = 78,2

Fig. 3. Forest plot demonstrating standardized difference of mean intraoperative blood loss in the studied groups. Random effect model, I’ = 78.2

UccnepoBaHue / OTHoweHue waH-| MuHumym / |Makcumym /| Z-oueHka / | p-3HaueHune / OTHoLeHne WwaHcoB, 95 % AN /
Study coB /Odds ratio | Lower limit | Upper limit| Z-value p-value 0Odds ratio, 95 % Cl

M.A. El Masry et al., 2007 0,580 0,022 15,265 -0,326 0,744 =
S.H.Leeetal, 2010 1,038 0,062 17,486 0,026 0,979 ‘
P.Vergara et al., 2012 0,143 0,018 1,160 -1,821 0,069 — R
R.N. Dunn, H. Stander, 2014 0,411 0,042 4,055 -0,762 0,446 -
S.Oshima et al,, 2015 0,289 0,011 7,507 -0,747 0,455 -
P.Rajinda et al,, 2016 0,144 0,007 3,071 -1,242 0,214 : =
JI.Ryu etal, 2017 4,102 0,160 105,028 0,853 0,394 -
V.Velho, S.A. Giri, 2018 0,191 0,016 2,292 -1,305 0,192 |
F.S. Kleinstiick et al., 2021 8,158 0,383 173,600 1,345 0,178 3
C.Tatter et al., 2022 2,624 0,121 56,665 0,615 0,538 o

0,546 0,228 1,309 -1,356 0,175 . n

0,01 0,1 1 10 100

Puc. 4. Juaepamma (forest plot), demoncmpupyrowas omuouieHue Wancos panerus no3goHouHoi apmepuu npu memode GHT no cpasnenuio ¢ TA®. Modens
gurcuposannbix s¢hghexmos, I? = 0. 3deco u na puc. 5—9: GHT — memoo pukcayuu Goel—Harms; TAD — mpancapmuryaspras puxcayuus

Fig. 4. Forest plot demonstrating odds ratio for vertebral artery injury in GHT compared to TAF. Random effect model, I’ = 0. Here and on Fig. 5—9: GHT —
Goel—Harms technique; TAF — transarticular screw fixation

OBCYXIEHHNE

Bompoc BriGopa mMertona cnonaunoznesa C —C,-no-
3BOHKOB IPU aTJIAHTOAKCUAJIHbHOM HECTAOMIBLHOCTH OCTa~
eTcd B HacToslIee BpeMsl OOHUM M3 HauboJiee TUCKyTa-

oenbHbIX. TA® 1 GHT no3sBoisior Hanbosee XeCTKO

(UKCUPOBATh ITO3BOHKM KPaHMOBEPTEOPATLHOTO IEPEX0-
J1a TT0 CPaBHEHUIO C TTPOYMMHU METOAaMU aTJIAHTOAKCHATb-
Horo criongmione3a. Meton GHT B Hacrosiee BpeMs



Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

WUccneposanne / |OTHoweHue waH-| Munumym/ | Makcumym / | Z-oueHka/ | p-3HayeHue / OTHoweHue wakHcos, 95 % AN /
Study coB/Oddsratio | Lowerlimit | Upper limit Z-value p-value 0Odds ratio, 95 % ClI
C.Weng et al, 2012 1,566 0,116 20,854 0,344 0,739 i
JY.Kimetal, 2014 0,231 0,019 2,800 -1,151 0,250 B
P.Rajinda et al,, 2016 0,741 0,100 5474 -0,293 0,769 —F—
J..Ryuetal, 2017 4,102 0,160 105,028 0,853 0,394 - :
C.Tatter et al,, 2022 0,490 0,029 8,165 -0,497 0,619 =
0,773 0,249 2,399 -0,445 0,656
0,01 0,1 1 10 100

Puc. 5. Juaepamma (forest plot), demoncmpupyrousas omrouieHue wancos nep@hopayuu KaHaia no360HoUHoi apmepuu unmom npu memoode GHT no cpag-
Heruio ¢ TAD. Modens guiccuposannvix 3¢pgpexmos, I° = 0

Fig. 5. Forest plot demonstrating odds ratio for perforation of the vertebral artery canal with a screw in GHT compared to TAF. Random effect model, I = 0

Wccneposanue / OtHowweHue waH- | MuHumym / | Makcumym / | Z-oueHka/ | p-3HaueHue / OTHoleHue WwaHcos, 95 % [N /
Study coB /Odds ratio | Lower limit | Upper limit Z-value p-value 0Odds ratio, 95 % ClI

J.Y.Kim et al., 2014 2,261 0,228 22,425 0,697 0,486 | B
P. Rajinda et al., 2016 0,245 0,010 6,161 -0,855 0,393 =
JI.Ryuetal, 2017 0,425 0,017 10,873 -0,517 0,605 ]
C.Tatter et al., 2022 1,000 0,086 11,565 0,000 1,000

0,894 0,231 3,449 -0,163 0,870

0,01 0,1 1 10 100

Puc. 6. Juaepamma (forest plot), demoncmpupyiowjas omnouleHue uWancos manrvnozuyuu eunmos npu memode GHT no cpasnenuto ¢ TAD. Modenw gukcu-
posanHbix ppexmos, P = 0

Fig. 6. Forest plot demonstrating odds ratio for screw malposition in GHT compared to TAF. Random effect model, I = 0

WUccneposaHne / OTHoweHue waH- | MuHumym / | Makcumym / | Z-oueHKka/ | p-3HaueHue / OTHoweHue waHcos, 95 % AN /
Study coB/Oddsratio | Lowerlimit | Upper limit Z-value p-value 0Odds ratio, 95 % Cl

S.H.Leeetal, 2010 3,266 0,126 82,714 0,708 0,479 | =
P.Vergara et al., 2012 0,804 0,071 9,123 -0,176 0,861 i
K.Wada et al.,, 2020 5,000 0,219 114,218 1,008 0,313 -
T. Bunmaprasert et al., 2021 0,275 0,010 7,571 -0,763 0,446 |

1,304 0,297 5715 0,352 0,725 I *—

0,01 0,1 1 10 100

Puc. 7. Auaepamma (forest plot), demorncmpupyrowas omrouienue wancoe nocaeonepayuonnoii paduxyasonamuu C, npu memode GHT no cpasnenuio ¢ TAD.
Mooensv pukcuposannvix s¢ppexmos, I> =0

Fig. 7. Forest plot demonstrating odds ratio for postoperative radiculopathy in GHT compared to TAF. Random effect model, P = 0

WccnepoBaHue / OTHOwWeHne MuHumym / | Makcumym / | Z-oueHKa/ | p-3HaueHue / OTHoLeHne WwaHcoB, 95 % [N /
Study WaH- Lower limit | Upper limit Z-value p-value 0Odds ratio, 95 % Cl
coB / Odds ratio

S.H.Leeetal, 2010 0,321 0,031 3,290 -0,958 0,338 o
P.Vergara et al., 2012 0,214 0,026 1,800 -1,419 0,156 .
J.Y.Kim et al., 2014 1,040 0,086 12,572 0,031 0,975 *
R.N. Dunn, H. Stander, 2014 0,570 0,022 14,866 -0,338 0,735 =
C.Tatter et al., 2022 1,000 0,086 11,565 0,000 1,000

0,486 0,162 1,460 -1,285 0,199

0,01 0,1 1 10 100

Puc. 8. Juacpamma (forest plot), demoncmpupyrowas omuouleHue wancos pasgumus HecocmosmeavHocmu guxcayuu npu memode GHT no cpasnenuro
¢ TAD. Modeav gurcuposannbvix s¢pgpexmos, I° = 0

Fig. 8. Forest plot demonstrating odds ratio for fixation failure in GHT compared to TAF. Random effect model, I’ = 0

2'2024

0630p nuTepatypsl | Literature review

107



2'2024

0630p nuTepaTtypsl | Literature review

108

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

WccnepoBaHue / OTHoweHune waH-| MuHumym/ | Makcumym / | Z-oueHKka/ |p-3HaueHue/ OTHoLeHue WwaHcoB, 95 % AN /

Study cos/Oddsratio | Lower limit [ Upper limit Z-value p-value Odds ratio, 95 % Cl
M.A. El Masry et al., 2007 1,723 0,066 45,338 0,326 0,744 I =
S.H.Leeetal., 2010 1,333 0,269 6,606 0,352 0,725
P.Vergara et al., 2012 3,607 0,984 13,218 1,936 0,053 L
JY.Kimetal, 2014 1,333 0,196 9,083 0,294 0,769
R.N. Dunn, H. Stander, 2014 1,755 0,067 45,773 0,338 0,735 -
P.Rajinda et al., 2016 1,349 0,183 9,959 0,293 0,769 +
JI.Ryuetal, 2017 2,354 0,092 60,243 0,517 0,605 =

1,969 0,932 4,159 1,775 0,076 l‘
0,01 0,1 1 10 100

Puc. 9. Jluacpamma (forest plot), demoncmpupyrowjas omuowenue wancog gopmupoganus chonounooesza npu memode GHT no cpasnenuro ¢ TAD. Modeaw

UKCUPOBAHHBIX 5 eKmoe, =
P=0

Fig. 9. Forest plot demonstrating odds ratio for spinal fusion formation in GHT compared to TAF. Random effect model, I’ = 0

SIBJISIETCSI O0JIee TIOITYJISIPHBIM B CIUTY PSifa CJIOXKUBIIXCST
¢akTopoB: 1) OH MHTYUTUBHO MOHSITEH JII0OOMY BEpTEOPO-
JIOTY-OpTOIIeay OJ1aromapst BU3yaJlbHOM aHAJIOTHH C PYTHH-
HOW TpaHCIEeOUKYISIpHOUN uKcaimeii; 2) 3TOT CIIOcCo0
cunTaeTcs 6osiee OE30IMaCHBIM 1 HaJIeXKHBIM I10 CpaBHE-
Huo ¢ MetogoM F. Magerl. Takag mmo3uumst JIMTeIbHOE
BpeMsI 03BYYMBAJIaCh HAa OTEYECTBEHHBIX M MEXIYHAPOI-
HBIX KOH(pEpeHIINIX, OMHAKO OblJIa OCHOBAaHA Ha OITYOJIH-
KOBaHHBIX OTHUM aBTOPCKHUM KOJUIEKTBOM MeTaaHaIN3axX
[5, 6]. D1 uccienoBaHUSI UMENU CYILIECTBEHHbIE OPaHHU-
YeHUS 1 HeTOCTAaTKU. ABTOPBI IIPUMEHSIIA OTHOTPYIIIIO-
BOI METaaHAJIN3 YaCTOThI KOHKPETHBIX OCJTOXKHEHUMA U MC-
XOIIOB, TIOACUYMTHIBASI UX OTHeabHO 1 TAD B ogHuUX
crathsx, a it GHT — B npyrux. 3aTeM ¢ TOMOIIBIO METO-
JIOB TIPOCTOI1 OIMMCATETbHOM CTATUCTUKYA OHU CPaBHUBAIN
COBOKYITHYIO 9aCTOTY BCTPEIaeMOCTH KOHKPETHOTO OCJIOXK-
Henwmst it TA® u GHT. Kpome Toro, aBTOpbl JOMYCTWIN
METOIOJIOTMYECKIE ITOTPEITHOCTH, B YACTHOCTHU HE TIPOBE-
JIA OLICHKY ITyOJIMKAIIMOHHOTO CMEIIEHMSI, TIOCTIE YCTpaHe-
HHSI KOTOPOTO ITOKA3aTe/IM YaCTOTHI OCIIOXKHEHUIA MOTJIN
n3MeHUThCS. KOHKpEeTHBIIN IMpUMep TAKOTO CYIIECTBEHHOTO
M3MEHEHUS MCCIIeyeMbIX TaHHBIX B pe3yJIbraTe YCTPaHCHUST
MyOJIMKAIIMOHHOTO CMeEIIeHUs MeTogoM “trim-and-fill”
MpeaCcTaBIieH B HaIlleM TTOoc/ieIHeEM MeTaaHanmm3e [25].

B 2022 1. 6611 O1Ty0IMKOBAH CPaBHUTEILHBIN MeTaaHa-
m3 adpdexkruBHocT GHT u TAD [7]. ABTOpBI NPUILIITA
K BBIBOIY O OOJbIleli 6e30macHOCTH 1 3¢ (GEeKTUBHOCTH
metoma GHT. Bonee Toro, aBTOpCKMii KOJIJIEKTUB O3~
LIMOHUPYET CBOIO pabOTYy KaK PEKOMEHIALIVIO TSI OCTaTb-
HBIX XUpyproB K BeIoopy MeTtoma GHT B xupyprum kpa-
HUOBepTeOpanbHOro mepexoma. HecMmorpss Ha Oojee
MIPaBUJILHBIA METOIOJIOTMICCKUMA MTOIXO 110 CPaBHEHUIO
C TIpeABITYIINMY padOTaMM, JTaHHAST CTAThs TAKKE MMEET
CYIIIECTBEHHBII HEIOCTATOK, 3 MMEHHO — aBTOPHI OXBATH -
JIM HE BECh ITyJI IUTepaTyphl. B yacTHOCTH, TpM moacyeTe
OIII yactote! noBpexaeHus [1A oHu ncnob3oBanu 4 pa-
0OTHI, TOTA KaK MbI OOHapykmiH 10 moaxoasimmx pador.
AHaJTOTMYHAsT CUTYaIIHsI CJIOXWIACH TIPU TTOICYETE JaCTO-
THI cCIOHAMIONE3a (4 1 7 MCClIemOBaHU COOTBETCTBEHHO)
M BCEX IMPOYMX UCCIIEAYeMbIX ITapaMeTPOB.

B nHammeMm mncciiemoBaHUM He OBLIH BEISIBIICHBI TOCTO-
BepHbIe pasnmunsg Mexny GHT n TA® B npoaomKuTeb-
HOCTH OIIepallii, MHTPAOIIePAlIMOHHON KPOBOIOTEPE,
JacTOTE Pa3BUTUSI UMIUIAHT-aCCOLIMUPOBAHHBIX OCIOXK-
HeHMi u crioHawiones3a. CieayeT OTMETUTh TEHICHITUIO
K CMeIIeHHIO pe3ynsraToB B cropoHy GHT myst Takux ma-
paMeTpoB, Kak paHeHne [1A 1 yacTora crioHauIone3a. D10
cMmeleHre o0ycIoBIeHO B OCHOBHOM 1 paboroit — P. Ver-
gara M COaBT., KOTOPEIE IIPOIEMOHCTPUPOBAIN OMHY U3 Ca-
MBIX OOJIBIIMX B JINTEPAType BEIOOPOK MALIMEHTOB C I10-
BpexaenuieM I1A npu TA®D (13,2 %) [3]. YacToTa paHeHus
ITA BBEICOKOYYBCTBUTEIbHA K TAKIM MHTPAOTICPALIMOHHBIM
mapaMeTpaM, Kak Clioco0 MMMOOMIM3ALINY TOJIOBEI, METOI
BU3YyaIM3alii, CIIoco0 yCTaHOBKY BUHTA M T. 11. [26]. K co-
XKayeHuto, P. Vergara u coaBT. [3] HE ONUCHIBAIOT TEXHUKY
onepalnii B TaHHOU cTaThe. bojiee Toro, Ha OMHOM U3 pEeHT-
T€HOBCKMX CHMMKOB, OTPaXKaIOIINX HECOCTOSITEIbHOCTD
dukcauyu npu TAD, MOXHO YBUIETH MOJTHOPE3HOOBLIE
BUHTHI. JJlaHHBIE UMIIAHTHI SIBJISIIOTCST TOCTOBEPHBIM (haK-
TOpoM pucka passutus HecpameHust C,—C,-o3BOHKOB
[27], 4TO, TTO-BUAVMOMY, U OOYCIIOBIMBAET HU3KYIO YaCTO-
Ty cioHawione3a rmocie TA® B padore P. Vergara u coaBT.

Takrm 0Opa3oM, B HallleM UCCIIEA0BAHMN Mbl HATJISITHO
MPOIEMOHCTPUPOBAIA OTCYTCTBHE MTOCTOBEPHBIX Pa3Ji-
YU B IPOAODKUTEILHOCTH OITepallii, MTHTPAOIIEPAIliOH -
HO# KpOBOIIOTEPE, YaCTOTE Pa3BUTHUS MMILIAHT-ACCOLIM-
MPOBAHHBIX OCJIOXHEHWI 1 MCXOmax MeXmy 2 Hambosee
nonynapHbIMU MeTonamu crionaunone3a C,—C,-1no3BoH-
koB. C Hameii Touku 3peHunst, Mmeton TAD GoJiee mpuBIie-
KaTeJieH B CHJTy 00jiee HU3KOW CTOMMOCTH MMILJIAHTOB
(Bcero 2 BMHTA) W IIMPOKUX BO3MOXHOCTEH JIsI MUHU-
MaJIbHO MHBa3MBHOTO UcnonHeHud [28—31]. Meton GHT
0oJ1ee TIPENITOYTUTEIICH IIPY aHOMAINH Pa3BUTHS KPAaHUO-
BepTeOPaIbHOTO MEepexoa, a TakKe ITPHU HEBO3MOKHOCTH
TIOJTHOTO BITPABIICHUS aTJaHTOAKCUAIBbHOM TUCIIOKAITNH.
I1pu 3TOM MOTHOCTHIO NTepKyTaHHOE BhImoHeHne GHT
HE TIPEACTaBISICTCS BO3MOXHBIM B CHJTYy KpaifHeil OJm-
30CTU TOYEK BBeaeHUs BUHTOB K ITA. Ha Hain B3risa,
KaXIbI XWPYPT, BHIITOJHSIOIINN CTaOMIN3UpYIOIIee
BMEIIATEJIBCTBO HAa KpaHMOBEPTEOpaIbHOM ypOBHE,
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Puc. 10. Boponkoobpasbie Ouazpammol KAHOUEHHbIX 8 MEMAAHANU3 UCCACO08AHULL 051 CACOYIOUUX NAPAMEMPOs: A — PAHeHUe NO360HOHOU apmepuu; 6 —
MAAbNO3ULLUS 6UHMA 6 HANPAGACHUU NO360HOUHOL apmepuu; 6 — dpyaue 6udbl MAALNO3ULUIL; @ — nocreonepayuonnas paduxysonamus C,; 0 — Hecocmos-
meavHocmb ukcayuu; e — hopmupoganue cnoHouN00e3a; He — NPOOOANCUMENbHOCHb ONEPALUL; 3 — UHMPAONEPAUUOHHAS KPOBONOMepsl

Fig. 10. Funnel plots of the studies included in the meta-analysis for the following parameters: a — vertebral artery injury; 6 — screw malposition in the direction
of the vertebral artery; ¢ — other types of malpositions; e — postoperative C, radiculopathy; 0 — fixation failure; e — spinal fusion formation; yxc — operative
time, 3 — intraoperative blood loss
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JIOJDKEH BIaeTh 000uMu MeTonamu crionaunonesa C —C,,
YTO TTO3BOJIUT €My BbIOpaTh HAMMEHEe MHBAa3WBHBIN U, CO-
OTBETCTBEHHO, ONITUMAJIBHBIN TS TIAllMeHTa BApUAHT XH-
PYPIrUYECKOTO BMEIIATEIHCTBA.

Cy1iecTBeHHBIM OIpaHIMYEHNEM BBITIOJTHEHHOTO HAMK
MeTaaHaJIn3a SIBIISICTCS OTCYTCTBUE B HEM HCCIICAOBAHUIA
¢ BEICOKMM YPOBHEM J0Ka3aTeJbHOCTH. Hammane paHmo-
MM3WPOBAaHHBIX MCCIICIOBAHNI TTO3BOMIIIO ObI ChopMy-
JINPOBaTh KOHKPETHBIE PEKOMEHIALIMM 10 BBIOOPY TOTO
uiu mHoro merona cnounaunonesa C —C,-mo3BOHKOB
¢ BHECEHHEM KOPPEKTHUPOBOK B ITOCIICAYIONINE PeIAKIINT
COOTBETCTBYIOILIUX PEKOMEHAATEAbHBIX TPOTOKOJIOB.

SAKJIFOYEHHME

B narHOM MeTaaHa3e MBI He 00HAPYKIJIN JOCTOBEP-
HBIX pa3mmunii Mexay Metomamu Goel—Harms n F. Magerl
KakK B IT0KA3aTeJISIX TPOIOJKUTEIBHOCTY OTIepallii U MH-
TpaollepalliOHHOI KPOBOIIOTEPH, TaK 1 B 4aCTOTE pa3-
BUTHS TIOCICOTIEPAIIMOHHBIX UMIUIAHT-aCCOIIMMUPOBaH-
HBIX OCJIOXHEeHMI 1 cionaunone3a C —C,-n03BOHKOB.
WccnenoBaHus ¢ BBICOKMM YPOBHEM J10Ka3aTeJIbHOCTU
IOJIKHBI OBITH IIPOBEACHBI B OymyIeM 111 (OpMUPOBa-
HUSI peKOMEHIAIINI B OTHOIIIEHUH BHIOOPA ONITUMAJIb-
HOTO METOa CTAOMIN3aIMN aTIAHTOAKCUATBHOTO KOMII-
JIeKca.
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OKKJIIO3UA BCEX MATUCTPAJIbHBIX APTEPUM,
VYACTBYIOIIIMX B KPOBOCHABXEHUU
TOJIOBHOT'O MO3TA

C.A. IIposopos!, B.H. IlIunosckuii’
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KoHTaKThI:

Cepreit AHatonbeBuy lpo3opoB surgeonserge@mail.ru

OKKnio31s BCEX MarucTpanbHbIX apTele?l, y4acTBylOlWUx B KpOBOCHa6)KEHVIl/I rONI0BHOr0 MO3ra, BCTpe4yaeTca l-Ipe3Bl:I‘-h':ll‘/‘lH0
PEeAKO, pa3BnBaAETCA MEANEHHO N MOXKET NPOTEKATb KaK C BbIpaX€HHbIMWU CUMNTOMAMU, TAK U C HE3HAYUTENbHBIMU NPOAB-
NeHnamu. Cocy,u,bl MoryT 6bITb nopaxeHbl Ha pa3HbIX YPOBHAX, B 3aBUCUMOCTU OT 3TOr0 BO3HUKAIOT pa3iMvyHble NyTH
KofinatepanbHOro KPOBOTOKa, MMEOLWMNe OrpOMHOE 3HaYeEHUE. B 063ope PacCMOTpPEHbI METOAbI BU3yanu3aunn n nevyeHna
npu [aHHOW naTonoruu.

KnioueBble C0Ba: OKK/I031A COHHbIX apTepuit, OKKNI03UA BepTebpanbHbIX apTepuit, KonnatepanabHoe KpoBoCHabKeHue,
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Occlusion of all the main arteries involved in the blood supply to the brain is extremely rare, develops slowly and can
occur with both pronounced symptoms and minor manifestations. Vascular damage can be at different levels, depending
on this, there are different ways of collateral blood flow, which are of great importance. The review discusses the meth-
ods of visualization and treatment for this pathology.
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BBE/IEHUE HBIM TIPENnapaToM COHHbIX, [TA 1 BepTeOpanbHbIX apTepuid

Tpuauars n1Ba roga Hasazd, 11.06.1992, nmpu aHrmuorpa-
dmaeckoM Mcciref0BaHNN Y OOJILHOTO TTOXKIIOTO BO3pacTa
HaMU ObUTa BBISIBIICHA aTePOCKIICPOTHYECKAST OKKITFO3HST
opaxuonedansHoit aprepuu (BLIA), 1eBoii 00I1Ieit COHHOM
aptepun (OCA) 1 HauaJIbHOTO OT/IEIa JIEBOM ITOIKITIOUNY-
Hoii aprepnn (ITA) (cM. prucyHOK). 3amoTHeHIE KOHTPACT-

(BA) mporicxoamiio uepes ceTh KoJutatepaieii. ¥ 00abHO-
TO He OBLIO BEIPAXKEHHOTO HEBPOJOTMUECKOTO MeUIInTa,
SIBHBIX HapylleHni nHTe/uIekTa. K coXaneHuro, 3To Ha-
OJIfofIeHIE TOTIA He OBIJI0 HAMM OITMCAHO, UCTOPHUSI 00JIe3-
HU HE COXpaHWIACh, OCTAJIaCh TOJILKO aHTHOrpamMMa. 3a
nocieaytomue 32 roga paboThl B KA4eCTBE CIICIINATICTOB
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0 PeHTTEHAHIOBACKYJISIPHON TMArHOCTUKE U JICYCHUIO
aBTOPBI JAHHOMU CTAaThU C ITOMOOHOM ITaTOJIOTUEH He BCTPE-
YaJInCh.

Lexs HacTosIIEH pabOTH — M3yYeHUE 10 JaHHBIM
JINTEepaTyphl KIMHWIYECKUX TIPOSBICHNWI, BApPUAHTOB T1a-
TOJIOTUH M JIOKAJTM3ALIMK, METOIOB BU3YaTM3alINK U JIeUe-
HUS TTAIIMEHTOB C OKKJTIO3MEN BCEX MAaTMCTPAJIBHBIX apTe-
pUii, y9ACTBYIOIINX B KPOBOCHAOKEHMH TOJIOBHOTO MO3Ta.

OKKJINO3M BCEX MATHMICTPAJIbHBIX

APTEPUM, YYACTBYIOIINX

B KPOBOCHABXEHHWH 'OJIOBHOT'O MO3TA

DTHOJIOTHS, XapaKTep TeYeHnsA, CHMIITOMATHKA

IMonck B 6a3ax maHHBIX HAYYHOM JIMTEPATYPHI 1103-
BOMJI OOHapyXuTth 11 myOonukauuii, HauMHasI ¢ pabOThI
W.H. Hardesty 1968 r. [1], ¢ onucanuem 12 ciaydyaeB
OKKJTIO3MM BCEX MATMCTPaJIbHBIX apTepUil B Pa3IMIHBIX
BapuaHTax. MHbopmMams 13 2 ICTOYHUKOB [2, 3] HemoJ-
Hasl, TP IUTUPOBAHNY 3TUX UICTOYHUKOB YITCHBI TAHHBIC
00 3TuX NMyoauKaumsIx, npruBeaeHHbIe B pabote G. Brze-
zicki v coaBr. [4]. [TouTn Bo Bcex MyOIMKALASIX OIMMCAHBI
eIUHUYHBIE cirydaun, ToubKo Y. Okada v coaBT. [5] mpen-
CTaBWJIU CBeIEHU O 2 TaleHTKax B Bo3pacTe 44 u 51 ro-
na. OCHOBHBIC TaHHBIC O MALIMEHTaX MPUBEACHBI B TA0J M-
e [1-11].
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XapakTepucTHKA manueHToB. M3 12 manmeHToB ¢ 0K-
KJTIO3MEN BCEX MaruCTPaIbHBIX apTepuii ObUIO 7 MYyKUMH
1 4 XEHIIWHBI, 110 1 cayJaio JaHHBIE HEOOCTYITHBL. Bo3-
pact — oT 4 10 72 JIeT: malMeHTHl MOJIOAOTO Bo3pacTa (4, 13,
18, 30 sieT) u cTapiieii Bo3pacTHO# rpyrisl (44, 46, 51, 55,
56, 56, 72 net), o 1 maLKMeHTy JaHHBIX HET.

Druoaorusd. B 3 coobienusx [1, 6, 7] aBTophl yKazaiu
Ha aTepOCKJICPOTUYECKOE MOpakeHNE MarucTpaIbHBIX
cocynoB, B 3 HabmoaeHUsIX [8—10] olieHUIN BBISIBJIEHHYIO
TaTOJIOTHIO KaK 00JIe3Hb MoilaMolia — IIPOTpeCcCUpyIoIee
LepedpoBacKyIsIpHOE 3a00JIeBaHNE, KOTOPOE XapaKTe-
pu3yeTcs ABYCTOPOHHUM TOpaXeHUEM IMCTaJIbHBIX
OTJIEJIOB BHYTPpeHHUX COHHBIX apTeprit (BCA), HagaTbHBIX
CEerMEHTOB IepenHeit Mmo3roBoii aptepuu (IIMA) u cpen-
Helt Mmo3roBoit apTepun (CMA) BIIOTh 10 X OKKJTIO3U U
C BOBJICUCHHUEM B TaJIbHEHIIIEM BepTeOpaTbHO-0a3MIsIp-
HOTO OaccelfHa C pa3BUTHEM BHIPAXKCHHOM CETH KOJLIa-
TepaJjieli, KOTOpble Ha aHTHOTpaMMaXx BBITJISIISIT KaK «00-
JTAYKO JTBIMa».

G. Brzezicki 1 coaBT. OTMETUIIN KypeHUE, CEMEMHBIN
aHaMHe3 ¥ TUMEPIUIUISMHIO KaK TTIepBUYHBIC (PaKTOPBI
pucka [4].

A.S. Smith v coaBT. HaOTIONAIM MAJIBYMKA 4 JIET C CUH-
npomoMm XatumHcoHa—Indopna (Hutchinson—Gilford),
iy riporepueii [11]. YV naieHToB ¢ mporepueil oTMeuaroTcst
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Jlannbie KoHmpacmmoe2o uccaedosanus 60AbHO20 ¢ OKKAI03UeH MASUCIMPANbHbIX aPMeEPUil, Y4aACMEYIOUUX 6 KPOBOCHAOICeHUU 201061020 Mo32a, om 11.06.1992:
a — OKKAK03Us OpaxuoyehanbHoll apmepuu, yepe3 KoA1amepanu 3anoaHaemcs OUcmanbiulii omoen apmepuu (beaas cmpenxa); n1eeas o0ujas COHHAas apme-
DpUs He KOHmpacmupyemcs; OKKAH3Usl 1€60i NOOKAIOMUYHOU apmepul, 4epe3 K0AAamepan 3anoaHsaI0mes HOCIMOKKAIO3UOHHbIL 0mden NoOKAIOYUHHOU apmepuu
(4epHas cmpenxa) u 1eeas aepmedpanbHas apmepust; 6 — cxema uccredo8anus (HepHbIM Y8EMoM U300paiceHsvl OKKAI03UPOBAHHbIE CeeMeHMbl apmepul)
Contrast study of a patient with occlusion of the main arteries involved in blood supply to the brain from 11.06.1992: a — occlusion of the brachiocephalic
artery, the distal segment of the artery is contrasted through the collaterals (white arrow); the left common carotid artery is not contrasted; occlusion of the left
subclavian artery, the postocclusive segment of the subclavian artery (black arrow) and the left vertebral artery is contrasted through the collaterals;
0 — the scheme of the presented study (the occluded segments of the arteries are depicted in black)
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IIpeXIeBpeMEHHOE aTepOCKICPOTUUECKOEe ITOpaxkKeHUE
CepIeYHO-COCYINCTON CUCTEMBI, CYOMHTUMAIbHBIN (hr0-
po3. CorracHO OTHOM M3 TEOPUit, SHAOTEINI He CITOCOOEH
aZeKBaTHO BOCCTAHABJIMBATHCS, YTO IIPUBOIUT K 00pa3o-
BaHWIO aTePOCKICPOTUICCKUX OJISIIIEK.

B 4 paccMoTpeHHBIX paboTax yKa3aHWIA Ha STHOJIOTHIO
3a00JIeBaHUI HET.

XapakTep TeueHns 3a00J1eBaHHA. XPOHUICCKOE TeUe-
HHE OTMEUCHO y BceX OOBHBIX, Y 3 M3 HUX Ha 9TOM (pOHE
Pa3BWINCh OCTPHIC SIBJICHMS, BBI3BAHHBIC: KPOBOMBIIUSTHH -
€M M3-3a pa3pblBa pacIIMPEHHBIX KOJUIATePaIbHBIX apTe-
puii BOKPYT OKKJIIO3MPOBAHHOTO y4YacTKa JeBoii BA
npu 6osie3HU Moitamoiia [9]; pa3peIBOM aTepoCKIepOTH-
yecKoi OsIIKUA B ycThe npaBoii BA ¢ Tpom6o3om [7];
TpoM6O030M JieBoit CMA [4].

CumniroMaTuka. B anaMHe3e y 3 marmeHToB OTMEUCHBI
ot 1 mo 3 mHcynwroB [2, 3, 7]. [Ipu mocTyrieHnu B ieued-
HBIC YUpeXXICHUS KIMHUYeCcKas KapTHHA BapbHpoBaja
OT MUHUMAJTBHOTO HEBPOJIOTMUYECKOTO Ne(PUIINTA U OTCYT-
CTBMSI OYArOBBIX IIPU3HAKOB ITOPAKEHMSI 10 KOMATO3HOTO
COCTOSTHUSI.

Taxk, ripu o0cIenoBaHNA MALMEHTa 56 JIeT ObUT BBISIBIIEH
MIHUMATBHBIN HEBPOJIOTMUECKI e(bUIINT: HAOIIOOANChH
TPaH3UTOPHBIC UIIEMHYECKIE SITM30IbI M3-3a CTEHO30B
KoJIIaTepaieil, SIM30Ibl TOJTOBOKPYXEHUI 1 OOMOPOKOB,
CUHKOITAJIbHOTO COCTOSIHUSI, CKOTOMBI 00omX T71a3 [1].

B npyrom HabmogeHnu y 30-JeTHETO MYXXYUHEI HE
OBLTO MTPOSIBIICHUH UIIEMUN TOJIOBHOTO MO3Ta WX KPOBO-
W3JIUSTHUH, OMHAKO BHE3AITHO TTOSBIJIMCH ONBIIIKA, THC-
darus 1 JeBOCTOPOHHEE HApYIICHUE YYBCTBUTEIIbHOCTH.
Hesponornueckoe obcienoBaHNe BBISIBIIO BEPTUKAJIb-
HbI HUcTarMm, napaany IX, XI, XII yepenHO-MO3roBbIX
HEPBOB CJieBa, aTAKCHUIO M CEHCOMOTOPHBIEC HAPYIIICHMS
C JIEBOIT CTOPOHHI [9].

VY manpunka 4 n1eT ¢ CMHAPOMOM XaTymHcoHa—[-
dopma (rmporepueii) pa3BUINCH IIPEXOISIIIE SITU30IBI TO-
JIOBHBIX 00JIEH, CTIOHOTEUEHNE, BO3HUKIIN IIPAaBOCTOPOH-
HUE TOHUYECKUE CYIOPOTH, TTOCe KOTOPHIX MOSBUJIACH
c1a00CTh B MIpaBoii pyke u Hore. O0CIeq0BaHNe TTOKA3aJI0
CHIDKEHME ITyJThCAIINH JICBOM COHHOI apTepuy ¢ HAIMIEM
CHUCTOJIMYECKOTO IIIyMa, OTCYTCTBUE acUMMeTpuH jiuua [11].

ITo maHHBIM aHaMHe3a MOCTYNHBINCH B KJIMHUKY
13-;eTHe#t meBOYKM, B Bo3pacTe 1 roma y Hee BHE3aIHO
pa3BUJIach TIPABOCTOPOHHSS remutuierusi. [locteneHHas
ITOJTHAST PEMMCCHUS HACTYIWJIA B TEUCHUE TTOCIICIYIOIINX
2 JIeT, OMHAKO 3aTeM ITOSIBIJIMCH CYTOPOXHBIC IBIKCHUS,
IIPaBOCTOPOHHSISI TEMUTUIETHSI, HApYIIeHWE PEeYH U TJIOTa-
Hus. KoHcepBaTBHOE JIeYeHNE TIPOBOAIIOCH B TEUCHUE
5 eT. HecMoTpst Ha yMCTBEHHYIO OTCTAJIOCTh M TeTparapes
(OopIIe Ha IPaBOIt CTOPOHE), OHA MOTJIA XOOWUTh U MO -
HUMAaTh pyKu. TakKe MPUCYTCTBOBAIN AUCharus, au3ap-
Tpus 1 AUCHOHMS, BBI3BAaHHAS C1A00CTHIO MBIIIII TOPTAaHM.
IMocne onepaunu sHuedaToMuocuHaHrno3a (encephlo-
myosynangiosis) ¢ IIpaBoOii CTOPOHBI MIMEMUYECKNX aTaK
He HabJ1I01a10Ch B TeyeHue 6 JieT. [1pu moBTOpHOIA rocmu-
TalIn3alli HEBPOJOTUUECKUI CTAaTyC MAIlMEHTKU OBLI
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ITOYTH TaKWM Xe, KaK ¥ ITOCJIe OIepalii, 3a UCKITIOUCHM-
eM IMCMETPHH, HO OHa KOMITEHCHUPOBaJa 3TO C TTIOMOIIIBIO
3peHusd (1ToJIs 3peHusI ObIIN COXpaHeHBk!) [8].

G. Brzezicki n coaBT. onmcanu ciay4aii 46-jeTHero
MYXYUHBI, Y KOTOPOTO TTOSBUINCH CUMITTOMBI MHCYJIBTA
JIEBOTO TOJIYIIApUs: BBIpaXKeHHBIN MpaBBIii TeMUIIape3
CO CJIEIOBBIMU ABMKCHUSIMU B HIDKHE T KOHEIHOCTH, adpa-
31s ¥ 3aMETHOE OMYIIIEHNE MBIIIIII JINIIA, 00JIee BEICOKOE
apTeprajIbHOE JaBJIeHNE B HKHUX KOHEYHOCTSIX TI0 CPaB-
HEeHUIO ¢ BepxHUMH (pasHuiia 100 MM pT. cT.) [4].

K. Konaka 1 coaBT. coo01mnu o cirydae 72-JeTHETo
MY>XIMHBI, KOTOPBIi ObLUT TOCITUTAIM3UPOBAH 13-3a Hapy-
IeHns co3HaHus. B anHamMHe3e nMmen MecTo nH(apKT ro-
JoBHOTO Mosra. [Ipy mocTyImieHUn TeMmIiepaTypa Teia
npocturana 39,6 °C. INaumeHT Haxoauacsa B KOMaTO3HOM
cocTostHIHM (4 6ajia 110 mKajie KoMl [71a3ro), otMevanach
PUTUIHOCTH MBIIII IIIeW W KOHEYHOCTe!. 3pauykul OBLIN
KPYIIBIMA M M30KOPUYECKUMH — 2,5 MM B JIuUaMeTpe
¢ 00enxX CTOPOH, peaKIvs Ha CBET U IJIa3HbIe pedIeKCh
OTCyTCTBOBaNIN. Temrieparypa Tena mosbicuiiach 10 40,4 °C.
HprxatenpHas (PYHKIMS yXyOIIalIach IT0 Mepe IIPOTPecCcu-
poBaHUs oTeKa mo3ara [7].

MeToapl BU3yaau3anun

OcHOBHOE 3HaUYeHUE MPHU AUATHOCTUKE paccMaTpy-
BaeMoii maToyioruy uMmeioT anruorpadus (Al), MmarauT-
HO-pe30HaHCHAasl ToMorpadusi, MarHUTHO-Pe30HAHCHAS
anruorpadust (MPA), xommbioTepHast Tomorpadust (KT)
1 KOMITBIOTepHO-TOMOrpaduaeckast anruorpadust (KTA).

Hcrionp3oBaHne METOIOB BU3YaIU3allMK ITO3BOJISLIO
TIOJIYYUTh JaHHBIE: 1) 00 ocTpoM MH(DAPKTE; 2) COCTOSTHUI
CTPYKTYP TOJIOBHOTO MO3Ta M N3MEHEHUSIX B HMX, BBI3BAH-
HBIX paHee IepeHECeHHBIMU HapyIICHUSIMH MO3TOBOTO
KpPOBOOOpaIIeHNsI; 3) JTOKAIU3aIIUN ITOPaXKeHUsI apTepHii,
Ty TSIX KOJIIaTepaJIbHOTO KPOBOTOKA.

LlepedpanbHast Al ssBasieTcst TpaIMLIMOHHBIM METOIOM
MUATHOCTHKM IIepeOpOBACKYIISIPHBIX TTOPaKeHUIA.

MarHuTtHo-pe3oHaHcHass AI' MO3BOJSET BBLISIBUTH
y TTaIIMEHTOB ¢ YMEPEHHBIM HEBPOJIIOTUICCKUM IePUITI-
TOM, a TaKKe (TIPY MCITOIb30BaHUM B KAUeCTBE CKPUHWH-
TOBOTO METO/Ia) TP OECCUMITTOMHBIX HAPYIICHUSIX MO3-
TOBOr0 KpOBOOOpAIIeHUs OOIIMPHBIE OKKIIO3MOHHBIE
TTOpaXkKeHMST, MHOTIA ¢ HEOOBIIHBIMU (hOpMaMM KoJjuiaTe-
panbHOro kKpoBotoka [5]. Tak, B omHOM M3 ONKUCAHHBIX
HaOJIOMEHUI POIUTETN 4-JICTHETO MMalleHTa TIPEATIOUIN
MPA tpaguiimoHHoii Al n3-3a ee HEMHBAa3MBHOI'O XapaK-
Tepa M HCIIOJB30BAHUS TOJBKO CETATUBHBIX CPEICTB,
a He obuieit aHecre3uu [11].

Hpyrrie MeTOIbI IMAarHOCTUKY MCITOIB30BAINCH PEAKO,
KaK BCIIOMOTaTeIbHbIe. PernoHapHBIiT MO3rOBOI KPOBO-
TOK U3MEPSUTH C TIOMOIIBI0 OMTHO(MOTOHHOM SMUCCUOHHOM
KT ¢ ucnosp3oBanuem KceHoHa-133 ('33Xe); kaptuposa-
HIUE 3TUM METOIOM I0Ka3ajIo, 9YTO 00¢ JIOOHBIC JOJIU Ta-
HUEeHTKA WUMEIN yMepeHHO HU3Kyio mepdysuio [5].
[Mpu ynerpasByKoOBOI momruieporpacduy ObLT BBISIBIICH
CTeHO3 Oa3wIsipHO aprepuu [7].
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Hu B ogHoli 13 11 myGnmrkauuii aBTOpbl HE YKa3bIBAIOT
Ha KaKOoM-I1M00 aJrTOpUTM MHCTPYMEHTAJIBHOTO 00CIeI0-
BaHMSI HA OCHOBAHWH CBOETO OITBITA (110 1 60IbHOMY TTOUTH
BO BceX HaOmomeHusx). Mcmonbp3oBaHre TUarHOCTHYC-
CKHX METOIOB MPEACTABICHO B TAOIMIIC B TOI MOCIIEAOBA-
TEJILHOCTH, B KaKO ee M3JIOXIIN aBTOphl. B paHHUX cO-
OOIICHMSIX €MMHCTBEHHBIM METOIOM ObIJIa IiepeOpaabHast
AT B Hacrosi1iee BpeMsl Ha IEPBbIi IJIaH BbIXOAST HEMH-
BasuBHEBIE MeTOAbI. A.S. Smith u coaBT. [11] cuuTalot, yTo
JIMarHOCTUKA MOXeT ObITh orpaHnuyeHa MPA.

BapuanTbl JJoKaaIM3aMK MOPAXKEHUS MATHCTPAJIBHBIX
aprepmii. KojutarepaibHoe KpOBOCHAOKEHHE
TOJIOBHOTO MO3ra

Bo3MOXHBI pa3HBIe BApUAHTHI JIOKAIM3AIINHA OKKITIO-
3UI MaTUCTPAIbHBIX apTePUii: IIPOKCUMATbHBIC OKKITIO-
3uM; nucTtajdbHble okKkIo3nu BCA m BA; cmemmaHHBIN
BapHMaHT — OKKJTIO3USI OMHUX apTepPUii B IPOKCUMATbHBIX
oTIesax, a IPYTUX apTeprii — B IUCTAIBHBIX oTaenax. Co-
OTBETCTBEHHO, CETh KoJulaTepajieil, obecreunBaromas
KPOBOCHA0XEHME TOJIOBHOTO MO3Ta, 3HAUNTEIIFHO OTJIH-
YaeTcs MPU OKKITIO3WM Pa3IMIHBIX CETMEHTOB MarucCT-
PaJbHBIX apTEepHIA.

IIpokcumanbHas OKKIIO3UsI — HauboJiee peakuii Bapu-
anT natonorun. G. Brzezicki u coaBr. [4] nmpu AI" o6Hapy-
Xunu y naumeHTa okkimo3nio BLIA, nesoit OCA u neBoii
ITA, mo3mHee 3aImoJHEeHWEe KOHTPACTHBIM IIpeIapaToM
STHX apTePUii TT0 MHOKECTBY a0eppaHTHBIX KOJUIaTepajieit,
OTXOISIIIINX HETIOCPEICTBEHHO OT IYT'M aOPTHI M MEXpe-
oepubix apTepuii. Takke mpu KT ObL1 3amogo3peH TpoM-
603 neBoit CMA, 4TO B MOCJIEAYIONIEM MOATBEPANIOCH
IIpY SHAOBACKYISIPHOM JICICHUM.

JlucTanbHas OKKJII03UsA MOXKET HaOII0AaThCs B pa3iny-
HBIX monBapraHTax: okkJito3uss BCA B o6nactu 6mudypka-
MY WIX B MHTpaKpaHUAJTbHOM OTHENE; OKKI03usT BA
Ha ypoBHe C,—C, niu B CaMOM JMCTaIbHOM CETMEHTE.

H.J. Barnett BersgBri okkinio3uo odoenx BCA u nuc-
TaJIbHBIX YacTeil BA [2].

Y. Okada u coaBr. [5] orucanu 2 HabmoaeHus. Y na-
LIMEeHTKY 44 j1eT Obl1a 0OOHapyKeHa OKKmo3us ooenx BCA
1 UHTPaKpaHUAJIBHBIX O0THeI0B BA, 6asuisipHast apTepust
YeTKO HE OIpeaesiach, MMEINCh XOPOIIIO pa3BUTasl CO-
CyaucTast CeTh Y OCHOBAHMSI Yeperia, KOTopasi B OCHOBHOM
HMCXOIWIIA U3 BEPXHEUETIOCTHRIX apTepHUii, IIEPETOKN Yepe3
TpaHCIypaJbHbIe aHACTOMO3EI 3 BA.

VY BTOpOIi maueHTKH, 51 roga, BeISIBACHA OKKITIO3USI
npasoii BCA na yposne C,—C,, okkmosus neBoit BCA
Ha ypoBHe OudypKauuu; KojjaaTepaand ObUIA XOPOIIO
Pa3BUTHI, HO Y OCHOBaHMS MO3Ta He OBUIO COCYIOB MOIia-
moiia. KoHTpactupoBanue mnpaBoil BA 3akaHumBanach
Ha ypoBHe C,—C,, UMEIMCh aHACTOMO3bI C MH(PPATEHTO-
pualbHBIMM MEHUHTeaJlbHBIMU apTepusiMu. JleBas BA
Obl1a OKKJII03upoBaHa Ha ypoBHe C,, uepe3 Kosuiarepanu
3aIIOJTHSUIMCH AMCTajbHAsI 4acTh BA, Xopolo pa3BuTast
TepenHssT CIMHHOMO3IoBasl apTepus 1 0a3uiIsipHasT ap-
Tepusl.

S. Miyamoto u coasr. [8] mpu AT' y 13-1eTHero pedeH-
Ka 0OHApYXWIN ABYCTOPOHHIO 0KKIT031Mi0 BCA B 30He
oudypKamm u cocyasl MoitaMmoiia. AI” mpaBoit HapyKHOI
connoit aprepun (HCA) nokasana 3anonmHenne [IMA ge-
pe3 cocyabl MoiiaMoiia U3 BEPXHEUYETIOCTHOU apTepuu.
ITpaBas 3aaHss1 MO3roBast apTepus U 0a3uisipHast apTepust
3aMOJIHSUIMCh PETPOrPATHO U3 TEHTOPUAJbHOW apTepUU.
O6e BA ObUIH OKKITIO3MPOBAaHBI HAa YPOBHE KPAHMOBEPTED-
pajbHOIrO coeAMHeHUs. basunspHas apTepust 3aMOJIHS-
Jlach U3 nepeaHel CIMHHOMO3TOBOM apTepuu Yepes Mpu-
MUTHUBHbIN O0OKOBOM aHacToMOTHYecKuit KaHau [lemxera.
BuzyanuzupoBaHbl Kak JENTOMEHUHI€aIbHbI aHAaCTOMO3
MEXIY BEPXHEW MO3XEYKOBOM apTepuen U 3aqHEN HUXK-
HEM MO3XEYKOBOM apTepuel, TaK U TPaHCAYpaJIbHbIA
aHACTOMO3 MEX]y BEpXHEW MO3XXEUKOBOI apTepueii 1 3a1-
Hell MeHuHreanbHol aprepueii. [1o nanHeiM Al ripu 110-
BTOPHOW rOCMUTaIU3aLUM LiepedpaibHOEe KPOBOCHA0XKe-
HHE OCYLIECTBIISIOCH B 0OcHOBHOM M3 00enx HCA uepes
9HIeGATOMUOCUHAHTAO3 U MEHUHTEaIbHbIC KaHalbl,
ObLTa OTMeUeHa ABYCTOPOHHSIS okKio3nst BCA u BA 1 He-
CKOJIbKO aHaCTOMO30B BOKPYT CTBOJIa MO3ra: 1) rmoxoxue
Ha Moliamoiia 9MOPUOJOTMYECKHE KaHaIbl MEXY Mepe-
Hell CHMHHOMO3TOBOM apTepuei 1 0a3uJISIpHON apTepuei,
KOTOpbIE pacCMaTpUBAINUCh KaK MPUMUTUBHBINA OOKOBOM
aHacToMoTHYecKuit KaHau [1emkera; 2) aHACTOMO3 MEXKITY
3aIHEM HIDKHEW MO3XEYKOBOM apTepUEH 1 3aTHEN CIIMH-
HOMO3TOBOM apTepueit; 3) TpaHCAypaIbHBIN aHACTOMO3
MeXNy 3aaHell Mo3roBoil aptepueit BA u BepxHeih M03-
JKE€YKOBOM apTepueit; 4) XOpoIllo pa3BUTast TCHTOPHATbHAST
apTepusi, MUTaoIas 3aIHI0I0 MO3TOBYIO apTEPUIO PETPOT-
pamHo; 5) IeNTOMEHMHTEAIbHBI aHACTOMO3 MEXITY 3a1-
HEW HIDKHEN MO3XEYKOBOU apTepUeE M BEpXHEN MO3XKeYd-
KOBOI apTepuei.

B nabmonenumn Y. Kinoshita u coasr. [9] AT’ mokazana
okkimo3uio BCA ¢ 00enx CTOpOH B MHTpaKpaHUATLHOM
ornene (Cz) C pa3BUTHEM 0a3aJIbHBIX COCYIOB Moliamoiia.
JleBast [IMA 3anonHsiiack yepe3 TpaHCIypajbHbIE KOJUIa-
TEpaJIX U3 I1a3HOM M CpeaHEel MEHUHIeaIbHOM apTepui,
a nipaBasi [IMA — 4yepe3 TpaHCcOypa/libHbBIE KOJUIaTepain
W3 IJ1a3HOU U 3aThLIOYHON apTepuii. XOpOoIllIo pa3BUTas
TEHTOpHaJIbHas apTepusl cHabXkaja 3aHI0I0 MO3TOBYIO
apTepuIo, a 3aQHSsI MEHUHIeaIbHAasl apTepusi aHAaCTOMO-
31poBaJia ¢ BepXHel MO3xKeuKoBou aptepueil. [IpaBas BA
OblIa OKKITIO3MPOBaHa B cerMeHTax V2—V3, 6asuispHas
apTepus 3aMOoIHsLIIaCh Yepe3 MepeaHI00 CTUMHHOMO3TOBYIO
apTepuio, KOTopasi CHabXajiacb MHOTOYMCIEHHBIMU CET-
MeHTapHbIMU BeTBsIMU npaBoii BA. JleBast BA Obu1a oKKITIO-
31MpOBaHa Ha YPOBHE KPAaHMOBEPTEOPATILHOTO COENMHEHNS
(V4) ¢ koHTpacTUpOBaHMEM KOHTJIOMepaTa KoJiaTepaei,
JieBasl 3aiHsIsI HUXKHSISI MO3XKEUKOBast apTepust U 6asuisip-
Hasl apTepus 3aIOJHSUIMCh Yepe3 KOHIJIoMepaT KoJljiaTte-
paneii. PaciurpeHHast 3aaHss1 CMHalbHAasI apTepUsl OTXO0-
JIUJIa OT JIEBOUW TMTO3BOHOYHOM apTepUM.

X. Deng u coasr. [10] mpu AT" BBISIBIIM Y TTAIIUEHTKHA
ouarepalibHy10 OKKIII031i0 BCA B mUCTaNbHBIX OTIENAX,
cocynbl Moiiamoiia y ocHoBaHusl yepemna (III cramus
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mo Cyn3ykm ¢ 00emX CTOPOH), OKKJTIO3UIO TMCTaTbHBIX
otnesioB obeux BA. Bokpyr yyactka okkio3uu BA o6Ha-
pyXeHa aHOMaJIbHAsI COCYIMCTAs CETh, ITOX0Xast Ha COCY-
bl MOaMoiia. M03roBoii KPOBOTOK ObLI YACTUYHO KOM-
IMeHCHPOBaH 3a cueT KpoBoToka n3 HCA ¢ 06enx cTopoH.
M3BunrcTEIe M pacIIMpeHHBIE KOJUTaTepaIbHBIC apTepui
OTXOIWJIM OT IIeTHOTO cerMeHTa BA ¢ 06emX cTOpOH U -
Taau 0a3MIIPHYIO apTepUIo M 3aIHUE COCAMHUTEIbHBIC
apTepuu.

CMemaHHBIA BapHAHT — OKKJIIO3USI OOHUX apTepuid
B MMPOKCHMAJIBHBIX OTIEIAaX U APYTUX apTepuil — B IHC-
TaJIbHBIX OTIEIax.

J.J. Vitek u coasr. [6] oOHapyXWIM y MalleHTa OK-
xmo3uio ooenx BA, nesoit OCA, nipaBoit BCA, crenos 95 %
mpaBoit HCA, atepockiepoTndeckne U3MEHEHUS U CTe-
Ho3bl [TA u BLIA, MbIieunbie BeTBU U3 00enx I1A yyacr-
BOBaJIM B KPOBOCHAOXeHUM IpaBoii BA.

J. Bogousslavsky 1 coaBT. [3] BBISIBIIM OMJIaTEPATTEHYIO
okkmo3nio BCA 1 BA.

B nHabmonenun A.S. Smith u coast. [11] MPA mipo-
JIIEMOHCTPHUPOBAJIa IBYCTOPOHHIOI OKKITIO3UIO MPOKCH-
MatbHBIX 0THe)IoB BCA 11 ycTheB BA ¢ MHOXECTBEHHBIMU
KoJu1aTepaJbHBIMU COCYIaMU, Yepe3 KOTOPbIE€ OCYILIECTB-
JISITACh TIEpEeTOKM B KaBEPHO3HYIO 4yacTh jieBoii BCA
U meitHbie otaeabl BA ¢ 06enx cropoH. IlepenHsist cnuH-
HOMO3TOoBasI apTepHrsl TaKXKe SIBJISIIACh NCTOYHUKOM KOJI-
JlaTepajibHOrO KPOBOTOKA; HAOII0AaI0Ch 0011Iee CHYXKEHUE
WHTPAaKpaHUAJILHOTO KPOBOTOKA, 3HAUMTEILHO YMEHb-
LIeHHBII KpoBOTOK B MpaBoii [IMA u BetBsix CMA. TTo-
BBIIIEHHBIN CUTHAJI KPOBOTOKA IIPUCYTCTBOBA B 00X
IJIa3HBIX apTepHAX, YTO IT03BOJISLIO paccMaTpUBaTh
MX KaK KoJIaTepaii.

K. Konaka u coasr. [7] pu A" y maumeHTa, Haxonsi-
IIErocs B COCTOSTHUY KOMbI, 00HAPYXKIM oKKio3nio BCA
¢ obeunx ctopoH u JieBoil BA B yctbe. KpoBOTOK B MHTpa-
KpaHuaibHOM oTaeie mpaBoii BCA ocymecTBisiics
W3 IIpaBoii Ta3Hoi aprepun. Ciraboe KOHTpaCTUPOBaHUE
ITMA 1 CMA yKa3bIBaJlo Ha YMEHBIIEHHBIII KPOBOTOK
n3 nipaBoit BCA. JleBast BA Obl1a OKKJTIO3UpOBaHa B Ha-
YaJIbHOM CeTMEHTE, a JieBas IePeIHSIS 1 3aMHSIST HIDKHSIST
MO3XEUYKOBEIE apTePUH CJIA00 KOHTPACTUPOBAINCH 13 MbI-
LIIEYHBIX BeTBel. YCThe mpaBoii BA ObLIO 3HAYUTEIBHO
CTEHO3MPOBAaHO, OTMEYAIOCH CIab0e KOHTPACTUPOBAHUE
33IHEM HVDKHEM MO3XXEYKOBOM apTEpUM.

W.H. Hardesty [1] nmpu AT BBISIBMI Y OOJIBHOTO OK-
kmo3uio ooenx BCA, oTcyTcTBHE KOHTpaCTUPOBAaHMS 00e-
nx BA; KpoBocHa0OXeHNE TOJIOBHOTO MO3Ta ITPOUCXOIIIO
n3 ooenx HCA, nesasg HCA 6bu1a 3HAUMTETLHO CTEHO3M-
poBaHa.

JleueHne U HCXObI

OnepaTuBHbIE BMEIIATEIHCTBA M KOHCEPBATHBHOE JIeUe-
HHE. Y OJHOTO U3 MallMEHTOB 3a ToJl 0 OMMCAHHOM TOC-
MUTAIN3aUM OblJIa MpedIPUHITA HeyJadHas MOITbITKa
sugaprepskromun n3 BCA, BocCTaHOBIIEH KPOBOTOK
o HCA, 3aTeM rpu TeKyILE TOCIIUTAIN3ALNH BbISIBIEHA
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peokkimosnst HCA, nmpoBeneHa MOBTOpHAsT SHIAPTEPIK-
tomus n3 HCA ¢ HanoxenneM 3amiathl [1]. dpyroii ma-
UEHT ObUT onieprpoBaH 3a 10 et 1o mocaenHeit rocnmTa-
JIN3aIIUY — BEITIOJTHEHA SHAapTepIKTOMUS 13 JieBoit BCA
[6]. deBouke B Bo3pacte 8 jieT (Ciaydail KOTOpOM OImMcaH
Ha MOMEHT, KOTJa eii Ob110 13 J1eT) Oblia BRITIOJTHEHA JieBast
BUCOYHO-TEMEHHAs TpeTlaHallsI Yepera, OMHAKO HM OTHA
W3 KOPTUKAILHBIX BeTBel CMA He Oblyla COYTeHa TOIXOIS -
IIei [UTSl ICTIOIh30BAHMS B KAYECTBE apTepU-pEILIAIINECHTA
IUTSI aHACTOMO3a, TI03TOMY OBLTA TIPOBEAeHA TPAHCIIO3UIIHST
BMICOYHOI MBIIIIITHI CITPaBa — SHIIe(aTOMUOCMHAHTHO3 [§].
B mpyrom HaOoneHMN My>KYMHE 56 JIeT HATOXKWIN LIIYHT
MEXIy TpaBBIMM ITOBEPXHOCTHOII BHMCOYHOM apTepueit
un CMA [3].

KoHcepBaTuBHOE JIedeHME B psile caydaeB OBLIO 0-
cTtato9Ho 3¢ PeKTUBHBIM. Tak, y ImarreHTa, KOTOPHIi Io-
JIyJaJt KyMaJIiH, COXpaHsUIach aTpodus 3pUTeIbHOTO Hep-
Ba JIEBOTO IJIa3a, OCTaJIbHBIC CUMITTOMEI PETPECCUPOBAIIN
B TeYeHHUe 3 MecC IOocJIe MOoCAeAHe TocnuTanu3anuu [6].
Y ManpumKa ¢ Mporeprueil MOBTOPSIOMINECS TPUCTYITBI
KOHTPOJUPOBAJIM C IIOMOIIBIO Tepanuu (GeHUTOMHOM
1 KapbamazenuHoM. JledueHre KyMaauHOM ObLJIO HAyaTo
10 TIOBOY IpeAIiojaracMoil 3MO0JIMI — MPaBOCTOPOH-
HUI TeMUIape3 MeIJICHHO PerpecCHpoBall, HO BO3HUKA-
JIN KpaTKOBPEMEHHbBIC SITM30BI JIEBOCTOPOHHE c1ado-
ctu [11].

JleTanpHBIM MCXOM Cpeay OMMCAHHBIX CTydyaeB OBLI
OIVH — y MYXYMHBI 72 JIET, ITIOCTYITUBIIETO B COCTOSTHUU
KoMblI [7]. Temnepatypa Tejla y malueHTa MOCTEIEHHO
noBbIanack — g0 40,4 °C, gpixateabHas QYHKINS YXyI-
IIajIach IO Mepe MPOTrPecCUPOBAHMS OTeKa MO3Ta; Tallu-
eHT yMep 4depe3 18 1 mocie moctyrieHus. [1pu mmaronoro-
aHATOMMYECKOM MCCIIeIOBAaHUM OOHAPYKEHBI OOIITPHBIC
cBexxme MH(MAPKTHI MO3Ta ¢ 00eMX CTOPOH, a TAKKe TIPH-
3HaKM cTaporo nHgapkTa. BeisBieHa okkimo3us neBoit BA
B YCThe U 00enx MpoKcuManbHbIX oTaesioB BCA. B ycThe
npaBoit BA oOHapyxeHa cBexasi TpOMOOTHYECKast OKKJITIO-
3Ws1, BBI3BaHHAS pa3pbIBOM aTePOCKICPOTHIECKOM OJISIIII-
KW, B IVCTAJIbHBIX OTAENIaX apTePUHN — TPOMOBI (TIepexXoT
BBISIBJICHHOTO TIp1 A" cTeHO03a B OKKITIO3UIO).

B omHOM M3 ommcaHHBIX HaOMIOAeHMH 3(PpPeKTUBHO
TIPUMEHSITACH 3HIOBACKYJISIpHBIE MeTOOHI [4]. ¥V mareH-
Ta 46 JeT NOSIBUINCh CUMIITOMbBI MHCYJIBTA JIEBOT'O I10JTY-
IIapusi, eMy BBeJIM BHYTPUBECHHO TKAHEBBIM aKTHUBATOP
IrasMuHoOreHa. HeBposiornueckoe cOCTOSTHUE TallMeHTa
HE YIYYIIWIOCh, TIO3TOMY OBLIa IIPOBEIeHA SKCTPeHHAs
AT, Bo BpeMsi KOTOpOIi BhisiBlieHa oKKIt03ust BLIA, neBoit
OCA u neBoii TTA. C 3aaepxXKoil MPOU3O0IIIIO 3aTI0JTHEHHE
KoHTpacTHbIM npenaparom BIIA u neBoii [1A mo MHOXe-
CTBY abeppaHTHBIX KOJJIaTepalieil, a 3aTeM B OoJiee Imo3-
HIo10 (pa3y Habmomancsa motok B npaByio OCA U neByIo
BA. Taiin-karetep ObUT ycTaHOBJIEH B KyJibTe JieBoii OCA,
TI0CJIe MHOTOYHCJICHHBIX TIOITBITOK TOHKUI IIPOBOTHUK OBLT
TPOBEACH Yepe3 YUYaCTOK OKKITIO3MH. XOTsI Y Bpaueil mMme-
JINCh OTIACeHUSI, CBSI3aHHBIC C BOBMOXKHOCTBIO CMEIIICHUS
TPOMOOTHYECKNX MacC IpH peKaHaJM3allMM COCyaa,
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MUCTAJTBHBIA 3aIIATHBIN (OUJIETP HE MOT OBITH IIPOBEICH
yepe3 y3KUii KaHaJl. BeITToTHeHa OaJUTOHHAsT aHTUOTUIACTH -
Ka (bayToHHBIE KaTteTephl 2 X 12 m4 x 12 MM), BOCCTaHOB-
JIeH KpOBOTOK. M ccriemoBaHMe ITOKA3aJ10 MPOKCUMATbHYIO
okkimo3nio cermeHTa M1 neBoit CMA. Yepes kareTep
BBEJIM 8§ MT TKAHEBOTO aKTUBATOPA IJIa3MUHOTEHA, TIPOU-
30IIJI0 YMEHBIIICHUE CTYCTKA, HO TPOMO OCTaBaJICS OKKITIO-
3MOHHBIM. BHITIONHUIM ymajneHre TpoMba M3 MPOKCH-
ManbHOM YacTu CMA ¢ mOMOIIbI0 peTpuBepa, 3aTeM
MU3BJICYCHNE CTYCTKA M3 BeTOUeK M2 ¢ yirydIiieHneM Kpo-
BOTOKa, HO 00JIee arcTaabHas OndypKaiusi, B TOM YHCIIe
VIJIOBAs BETBb, OCTAINCH OKKITIO3MPOBAaHHBIMU. B 3aKitio-
YyeHHe UMITJIAaHTUPOBaIu cTeHT 14 x 4,5 mm Enterprise
intracranial stent (Cordis Neurovascular) ¢ 9aCTUIHBIM
BOCCTaHOBJICHHEM KPOBOTOKA B cOCye. 3aKIIOUNTETEHOE
HCCIIeA0OBaHKE TIPOIEMOHCTPHPOBAIIO 3aMETHOE YBEIMIC-
HHUe KpoBoToKa yepe3 CMA, HO orpaHMYeHUE ITOTOKA
B IMICTAJIbHBIX BETBSIX U BepXHEH BeTBU JieBoit CMA.

[MammeHTa nepeBesn B peabMIMTAIIMOHHOE OTIEICHIE
CO 3HAYUTEIIBHBIM YMEHBIIICHUEM SIBIICHUI TIPAaBOCTOPOH-
Hero reMmirapesa n adaszuu. JlekapcTBeHHas Teparus
BKJTIOYAJIa eXXeTHEeBHBIN npueM 325 MT acmupuHa U 75 MT
kinonunorpena. [Tocie peabuauranmuy 9epe3 2 MeC maln-
eHTY OblJIa TIpoBeAcHA PEKOHCTPYKIIMS TYyTH aOPTHI C UC-
IMOJIb30BaHMEM OM(YPKAIIMOHHOTO IIPOTe3a; OCHOBHAS
4yacThb MOAIIMTA K a0pTe, ofHa OpaHiilia coenuHeHa ¢ bIIA,
a Bropas Opanma — c jeBoii OCA. JleBasa ITA He ObLIa
BOCCTAHOBJICHA, TIOCKOJIbKY Y TTAallMEeHTa He OBLIO JICBOM
PYKU ¥ CHMITTOMOB TTOAKJTIOUMYHOTO OOKPaIbIBaHMS.

Takum o6paszom, B 5 (41,67 %) u3 12 onmrcaHHBIX C1y-
yaeB ObLIM BBIIOJHEHBI 5 pa3indHbIX BUAOB (110 8,33 %)
omepaTMBHBIX BMEILATENbCTB (CM. Tabnuity) [1, 3, 4, 6, 8].

B 3aBHCMMOCTY OT JIOKaJIM3aIINH, XapaKTepa Imopaske-
HUS, HAJINYMS aIeKBaTHOTO KOJIJIATEPAIbBHOTO KPOBOTOKA
oIlepaTUBHOE JICUCHUE MTOO0MPAIOCh CTPOTO WHINBUIY-
aJIbHO M OBLIO OYEHBb Pa3IWYHBIM, ITO3TOMY KAaKOTO-TO
€IMHOTO TOIXO0Ia YJIM aJITOPUTMa aBTOPBI HA OCHOBAHUU
CBOETO OITBITa JIeueHUs (1 6OJIBHOTO) He TIpeIjIaraliim.

O KOHCepBaTUBHOM JIEUCHNHU YaCTU IMMAIlEHTOB HET
cBenenmii [2,4,5,7,9, 11].

Ortnanennbie pe3yabraThl. [IBa maryeHTa ObLIHN BBIITH -
CaHEbI B YIOBJIETBOPUTEIHLHOM COCTOSIHIM, O€3 3KaJtod 1 HEB-
poJorm4YecKoro aeduiinTa, JajgbHelIIee HAaOTOIeHIE
He mpoBoauioch [1, 5].

OrnucaHbl OTAAJEHHBIE Pe3y/IbTaThl JJIeUeHUsT 6 MmaLu-
€HTOB B CPOKM OT 6 Mec [0 8 JIeT: IOJIHOe OTCYTCTBME
CHMIITOMOB UIIIEMUY TOJIOBHOTO MO3Ta, HEBPOJIOTUIECKOTO
nIedunmTta oTMeueHo B 1 cayyae [5]; cTabMiIbHOE COCTOSI-
HHe 63 YXYAIIeHUSs, OTHOCUTEIBHO YMEPEHHBIC OCTaTOU-
HBIC SIBIICHUSI 0¢3 HOBBIX ITPOSIBIICHUI 1IepeOpPOBACKYIISIP-
HBIX 3a007eBaHuii — B 4 cirydasx [3, 4, 8, 9]; B 1 ciygae

HaOJTI0IaJICs perpece SIBICHU reMunapesa, HO BO3HMKa-
JIN KpaTKOBPEMEHHbBIC SIMU30IBI JIEBOCTOPOHHEH C1ado0-
ctu, MP-AI mponeMoHCTprpoBaia OTCYTCTBUE TMHAMUKHI
usMeHeHui [11].

[Tpu obcaenoBaHNM MAlMEHTa TTOCIEe SHIOBACKYIISIP-
HOTO BMEIIIATe/IbCTBA Yepe3 1 v 3 roma BhISIBJICHBI YMEPEH-
HBI€ c1a00CTh MpaBoii pyku u adpa3usi. [lauueHT ocTaBani-
CS CaMOCTOSITETBHBIM BO BCEX BUIAaX ITOBCEIHEBHOM
nesrenbHOCTH. KTA wepes 1 u 3 roga mokasaja mpoxoau-
MOCTB CTEHTA, a TaKxKe 3arojiHeHue jieBoii [1A nucranbpHee
ycThs 1eBoil BA [4].

JlaHHble 00 OoTHAJIeHHBIX pe3yJbTarax JieueHus S ma-
LMEeHTOB OTCYTCTBYIOT [1, 2, 5, 8, 10].

B Hamem HaGmomeHUM (CM. BBIIIE) CTOMT OTMETHUTh
2 0cOOCHHOCTH: 1) MpOKCHMMAaJIbHAS OKKJTIO3USI MarucT-
paIbHBIX apTePHiA, YIACTBYIOIINX B KPOBOCHAOXKEHNH TO-
JIOBHOTO MO3ra, SIBJISIeTCS HauboJiee PeIKNM BapHUaHTOM
MaTOJIOTUH 1 OTIMCaHa TOJIBKO B 1 cOOOIIeHNM; 2) v TIALIM-
€HTa He OBIJIO HEBPOJIIOTMIECKOTO Ae(OUIINTA 1 IBHBIX Ha-
PYIIIEHWI MHTEJIJICKTA.

SAK/TIOYEHME

B oueHB penkux cirydasix BO3MOXHA OKKITIO3US BCEX
MarvCTpaJIbHBIX apTepHii, YIaCTBYIOIINX B KPOBOCHAOXKE-
HUHU TOJIOBHOTO Mo3ra. OTMeuaeTcss HEKOTOpOoe mpeodJia-
IaHUe MYXYWH cpelr OOJNBHBIX. DTa MATOJIOTUS MOXET
pa3BUTHCS KaK B MOJIOJOM BO3pacTe, TaK M y MAIlMEHTOB
crapireii Bo3pacTHoi rpymnirbl. OCHOBHBIE 3THOJIOTHYEC-
ckue (paKTOphl — aTepPOCKIEpPO3 M 00JIe3Hb MOilaMoiia.
HecMoTtpst Ha 3HAUMTENTBHOE TTOpaXKeHNEe MaruCTPaIbHBIX
apTepuii, KIMHUYIECKAass CUMITTOMATHKA MOXKET OBITh OT-
HOCHUTEJILHO YMEPEHHOM, ITOCKOJIbKY OKKITIO3MS MaruCT-
paIbHBIX apTepHii pa3BUBaeTCS MEIICHHO, IIPOIIECC pac-
TSHYT BO BpeMeHU. OCHOBHBIM METOIOM BHM3yalIM3aIuU
sapisgeTcsa Al a y gereit, Ipu MaJIOCUMIITOMHOM TeUYCHUU
U B KauecTBe CKpuHuHIra — MPA.

ITpu OKKITIO3MH BCEX MATUCTPATIBLHBIX COCYIOB OIIpe-
JIEJISTIOLYIO POJIb UTPAIOT KOJUIaTepaIM — UX CITIOCOOHOCTh
00€CCITeUYnTh aleKBaTHHIN IepeOpaIbHBI KPOBOTOK IIPU
MWHMMAJTbHBIX WA OTHOCUTETbHO MHTAKTHBIX MHTPAKPaH-
aTbHBIX cocymax. BHe3amHast OKKITIO3MS ITOCIETHETO M3
4 cocymoB IIpH HEAOCTATKE KOJUIATePaIbHOTO KPOBOCHA0-
JKEHUSI MOXKET IPUBECTH K JIeTaTbHOMY rcxomy. [1pu yme-
PEHHOM HEBPOJIOTUYECKOM AePUIINTE JIeUeHHEe TaKMX
OOJIEHBIX B OCHOBHOM KOHcepBatuBHOEe. CTPOTO MHANBH-
IyaJTbHO Y OOJIBHBIX C OKKITIO3MEH BceX 4 apTepuid, ydacT-
BYIOIIIMX B KPOBOCHAOXEHUM T'OJIOBHOTO MO3Ta, MOTYT
OBITh MCITOJIb30BAaHBI 3HIOBACKYISIPHBIC TEXHOJOTUU
¥ pa3IMIHbIe peKOHCTPYKTHBHBIC OTIepaIlii B 3aBUCUMO-
CTH OT JIOKAJIM3aIuK, XapaKTepa MOPaKeHNS, HATMIMS
aJIeKBaTHOTO KOJUIATePaTbHOTO KPOBOTOKA.
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CEMEH UBAHOBHWY HIYMAKOB (1913-1995) —
OCHOBATEJIb HEMPOXUVUPYPTUYECKOMU CJTIY>KBbI
[TEH3EHCKOM OBJIACTHU (K 110-JIETUIO

CO JIHS POXKIIEHUS)

B.B. IIlamun

[lenszenckuii uncmumym ycogepuiecmeosanus epaueil — guauanr DIBOY JII0 «Poccuiickas meOuyuHcKas aKkaoemus HenpepbleHozo
npogheccuonanvroeo obpazoeanus» Munzopaea Poccuu; Poccus, 440060 I[lensa, ya. Cmacosa, Sa

KoOHTaKThI:

Bnagucnas Butansesuy Wanun vladshalin190@gmail.com

CraTbs NOCBALLEHA BbIAAIOLEMYCA BPAYy, OCHOBOMONOXHUKY HENPOXUPYPruyeckoit cnyx6ol NeHseHckoit o6nactu Ceme-
Hy MBaHoBuyy Llymakosy (1913-1995).

CTaHoBNEHWE HEMPOXMPYPrUYEcKom cayx6bl B MeH3eHcKo o6nactv npuwnock Ha cepeaunHy XX B. C.W. Wymakos - ToT
Yesl0BEK, KOTOPbIN CTOAN Y ee UCTOKOB. Pa3BuTHe HEPOXMPYPTUM KaK OTAENbHOM BETBU KINUHUYECKOH MefuLnHbI B MNeH-
3€HCKOM 061aCTH CTano BO3MOXHbIM 6narogaps ero gestensHoctu. B nepuoa pa6otsi C.U. LymakoBa Heitpoxupypruye-
ckas cnyxba npetepnena 6onbliMe U3MEHEHUA: BBOAUANUCH HOBblE METOAbI AUArHOCTUKM U NEYEHUS, BbINOJHAUCH
CNOXKHble ONepaTUBHbIE BMELIATENbCTBA, KOTOPble Ceiyac CTaHOBATCA 00bIAEHHbIMU. Bnarogaps ero LeneycTpemMaeHHoCTH
1 BEPHOCTU cBOEMY Aeny B [leH3eHCKOi 061acTu U B HACTOsALLEE BPEMSA Pa3BUBAETCA COBPEMEHHAA HEMpPOXMpPYPrus.

B cTaTbe npeacTaBneHsl gaHHble 6uorpacdumn U ocHoBHbIe HanpasneHus pabotel C.W. Lymakosa. bbinu npoaHanusupo-
BaHbl MaTepuansl focyaapcTBeHHoro apxuea MeH3eHCKoM 061acTyh, UMEeIoWMecs AaHHble TUTEPATYPLI, @ TaKKE apXMUBbI
POACTBEHHUKOB, ipy3eil U Y4EHUKOB.
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The article is devoted to Semyon Ivanovich Shumakov (1913-1995), an outstanding doctor, the founder of the neuro-
surgical service of the Penza region.

The formation of the neurosurgical service in the Penza region occurred in the middle of the XX century. S.I. Shumakov
is exactly the man who stood at the origins. The development of neurosurgery as a separate branch of clinical medicine
in the Penza region became possible thanks to his work. During the work of S.I. Shumakov, the neurosurgical service
underwent great changes — new methods of diagnosis and treatment were introduced, as well as complex surgical in-
terventions were carried out, which are now becoming commonplace. Thanks to his dedication and dedication to his
work, modern neurosurgery is currently developing in the Penza region.

The data of the biography and the main directions of S.I. Shumakov’s work are considered. The data of the materials
of the State Archive of the Penza region, the available literature data, as well as the archive of relatives, friends and
students were analyzed.
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HAYAJIO TPYIOBOM AEATEJIbHOCTHU

Y BOEHHDBIE I'O/Ibl

Pononavanmsaukom IIlymMaKOBBIX cCUMTAECTCS HEKHMU
[IIymak — HAIIOJIOBUHY PYCCKMIT, HATIOJIOBUHY YKpau-
Hen. OgHako [IlymMak — 3TO MpO3BHIIE, HACTOSIIAS XK€
damunus ero — AHToHeHKO. Korna B koHue XIX B. 11a
Imepenuch (peBU3Ms), COCeIN Ha3BaIM MepenucInKaM
damunuio mo-ynuuHomy — Ilymak. 3anncano ke ObII10
no-pyccku — Illymakos. Tak nmosiBuiacek pamunus Lly-
MAaKOBBIX.

C.N. IlIymakoB poamics B 1913 . B nepeBHe Arap-
meBo CMoJeHCKOI TyoepHuu. B cembe ObLTO 5 meTeil —
3 opara 1 2 cectpbl. CeMeH OBl CTapIIiM U3 OpaTheB,
ITO3TOMY C I€TCTBA eMy IIPUXOIMIOCH paboTaTh IO IOMY,
ITOMOTasi POIUTEIISIM. YUIUJICS OH B TMMHA3UM — BCETaa
Ha OTJIMYHO. YUMUTENIS MPUBIIM €My CTPACTh K YTCHUIO
KHUT, KoTopylo CeMeH MBaHOBWY IIpOHEC 4Yepe3 BCIO
X13Hb. B TO BpeMst HapomHbIii KoMuccapuaT IIpocBelie-
HUS BBEJI MPABUJIO O TPYJOBOM CTaXe aOUTYPUEHTOB —
He MeHee 2 neT. OtpabotaB, CemeH MUBaHOBUY ITOCTyMaET
BO 2-11 MockoBckmit MemuiHcKuiA nHCTUTYT M. H .M. TTn-
poroBa. B Te Tombl B MHCTUTYTE TIpeNogaBaIn JISTeHIAPHBIC
yueHble — akageMuku C. 1. Cnacokykoukuii, U.B. /1aBbI-
noBckuii, A.JI. MscHukoB, A.B. Bunorpanos.

CemeH MBaHOBIY MHOTO 3aHMMAJICS] HAyIHOU pabo-
TOM, OOIIECTBEHHOM AESITEIbHOCTRIO, a TaKKe Ioapaba-
TBIBAJI HA XXU3Hb PEIIETUTOPCTBOM. MOJIOIEKD TOTO Bpe-
MEHHM C XXapoM Opajach 3a JoOble HauMHaHUS (TakK,
110 HOYaM CTYICHTHI-MEIUKU XOAWIN CTPOUTh MOCKOB-
ckmit MeTpontonTeH). OKOHYMB UHCTUTYT C OTIUYHUEM,
CemeH MBaHOBUY MMeJT BO3MOXHOCTD 3aHSITHCSI HAYTHOM
paboToil B acIMpaHType oI pyKOBOICTBOM aKaIeMUKa
C.HN. Cnacokykouxkoro. OmHaKo BMecTe ¢ OJHOKYPCHM-
et lammuoit CokoJioBoiA, cTaBIIell ero KeHOM, OHU pe-
IIAIOT OTIIPABUTHCS PadOTATh B IIIYIIb, TO¢ HET Bpadcid.
BpaueOHas Tpagunus cembu [anuHbl JIMUTpUEBHBI UMEET
rinyookue kopHu. Tak, ee pogHas terka H.B. AnmaszoBa —
nepBast B Poccny xkeHImHa, cTaBias IpoheccopoM Xu-
pyprum, a ee MyXeM OBLT 3HAMCHUTHIM KapIUOXUPYPT,
akagemuk A.H. Bakynes.

ITonas B ceno Kyuku IleH3eHcKoii 061acTH, B HEOOIb-
Iy OOJILHUILY, TOCTPOCHHYIO 3HAMEHHUTHIM PYCCKUM
xupyprom B.A. Ormenem, IllymakoBsl Hauamu npodeccro-
HaJIbHYIO JeSITEeIbHOCTb. PaGOThI ObLT HEMOYaTblii Kpaii:
CyIpYyIr'¥ BMECTE MPOBOIWIIN MOABOPHbIE 00XObI, OOHAPY-
JKMBasi BO MHOTMX JOMax OOJIbHBIX CU(PUINCOM, TYOEPKY-
JIe30M, TPAaXOMOM, CTPAAIOIINX PAXUTOM jaeTeit. Paboramm
KPYIJIbIe CYTKH, BeIb JOM, B KOTOPOM OHH ITOCEJIVIINCE,
HaXOIWJICS Ha TeppuTopuu 600ibHUIIEL. [TocTeneHHO 0~
JIOXKEHME JIeJT yaydinanock. OmHaKo MUpHAas XU3Hb BHE-
3aITHO 3aKOHYMJIACh.

Cemen Hsanosuu lllymarxoe (1913—1995)
Semyon Ivanovich Shumakov (1913—1995)

C nepBBIX gHEM BoitHBI xupypra lllymakoBa npu3biBa-
10T B IEUCTBYIOLLYIO apMUI0. B MOIEBBIX TOCIUTANISIX HYXK-
HBI ObUTM Helipoxupypru, Beab n3 100 Helipoxupypros
B Havaste BoiHEI 80 morn6ao. Cemen MiBaHoBMY OBLT Ha-
mpaBieH B KazaHp Ha nmepenoarotoBKy. OTBETCTBEHHBIM
3a KypChl NTepenoAroTOBKM OblJ1 TreHepaa-JIeMTeHaHT Me-
IULIMHCKOM CJIyXObl, BOEHHbII XUPYpPr U HEUPOXUPYPT
B.H. IllamoB, KOTOpHIi [10JITO UHCTPYKTUPOBAJ o0Oy4da-
IOIIMXCS MEpe OTIMPABKOM HA (PPOHT.

B rogw1 BoitHb! xupypr C.W. IllymakoB riposiBiI cedst
He3aypsimHOM TMIHOCTRI0. OH 00J1agalt KOJI0CCaTbHOM pa-
60TOCITOCOOHOCTRIO: 27—30 onepanuii TpelmaHally Yyeperna
3a CMEHY — BHayajle B BaKOrocIuTalie, a 3aTeEM B CaMOM
nekJie — noyieBoMm rocnutane noa EnbHeit. bnaromgaps cBo-
el ¢peHOMEeHaJIbHOM MaMsATH OH MOMHUJI COTHU OOMIIOB
10 UMEHU, TI0 XapaKTepy paHEeHMsI, TOMHWUJI UX OOJIHUK,
pasroBopsl crrycts 30—40 neT rmocite mobeanl. Ero coctpa-
JlaHKe K OOJIbHBIM ObLIO O€3rpaHUYHbBIM.

Onnako CemeH MBaHOBMY He JTIOOMJI BCIOMHHATH
o BoriHe. JIuib nHOTaa, BO BpeMsI CJIOKHEUIIeH orepaluun
Ha MO3re, OH TOBOPUJI accUcTeHTaM: «JlokTopa, pabotaem
TIIATEJbHO U HE TOPOISICh, B TAKMX CIAydasiX Mbl Jaxe

2'2024

tO6unei | Jubilee

123



2'2024

tO6unen | Jubilee

124

HENPOXUPYPTUA
TOM 26 Volume 26

Russian Journal of Neurosurgery

o, 6oMOeXKOoM He crieminy». Hago npeactaBuTh Myske-
CTBO XHPYPTOB, KOTOPBIC, HECMOTPS Ha IITKBAJI OTHSI, OCTa-
BaJINCh y OIEPAlIMOHHOTO CTOJIA, cIacasi XKM3HHU cojiat!
®poHTOBRIMU HOpOoramMu KokTop IllymakoB mpoiren ¢ ro-
criutansiMu yepe3 benopyccuto, IMonbiy, [epmanuio —
B JOXIb U B CHET, MOpoii 1oj 6ombamu. B KoHIIe BOHHBI
OH ObLT HauanbHUKOM APMY (apmeiickoii poTel Meau-
LIMHCKOTO YCHJICHHMS), B KOTOPYIO BXOIWJIN HEMPOXUPYPTH,
OKYJIUCTBI, JIOP-Bpauu U OPyTrve y3Kue CHELUaIUCThL.
Hx mocTossHHO TepeOpachlBai Ha Y9aCcTKH (DPOHTA, Tae
IO HACTYIJICHHE, 1 OBLJI0 MHOTO paHCHBIX.

Henb [Tobenpl maiiop IllymakoB BcTpeTu B bepiuHe.
B maMsaTh 06 3TOM B cCeMeTHOM apXuBe XpaHSTCS (POTO-
rpacum xupypra IllymakoBa Ha cTymneHsx Peitxcrara. Ce-
MeH MBaHOBWY 0 TIOCIIEAHUX THEH XKMU3HU cunTai JeHb
IToGeap! rmaBHbIM Mpa3aHUKOM. M3 moBepkeHHOro bep-
JIMHA OH OBLT OTIIPABJICH B APYTYIO YacTh CBeTa — SITTOHUIO,
rae eule rpemenan 6ou Bropoit MyupoBoit BoiiHEL. JloMoit
OH BepHyJICS JIMIIb B 1946 1.

HoxTop IllymMakoB MOJYy4MI COJIATCKYIO MeHajb
«3a oTBary» — 3a CMEpTEJIbHBIN 00i1 ¢ HEMEILIKMM JIecaH-
TOM, BBIOPOIIIEHHBIM B paifoHe nX rocrrais. Kpome Toro,
Cemen MBaHoOBMY OBIT HarpaxuaeH opaeHoM KpacHoii
3Be3mbl, AByMsI opaeHamu OtedecTBeHHOM BoMHEI 11 cTe-
meHn, opaecHoM OKTSIOPhCKOM PeBOITIOIIN, MHOTUMU M-
JAJITMU 32 OCBOOOXIECHIE TOPOIOB.

CoxpaHumnch Kpatkue BocnomruHaHnst Cemena MBa-
HOBHWYA O Trofax BOMHBIL. «MHE HOBEIOCH BOEBAaTh Ha IIsI-
TN (pPOHTAX, — pacCKa3bIlBaJI OH Bpauyy U XYPHAJIUCTY
C.P. ABeTnCcOBY, — paboTaTh B COCTaBE POTHI MEAULIMHCKO-
IO YCHJICHUsI HEUPOXUPYPTUISCKOTO TTPoDmIst. A mocire
BOWHBI, KOT/Ia BCTAJl BOIIPOC O IIIMPOKOM TIJITAHOBOM pa3-
BUTUH HEMPOXUPYPTUM B CTPaHE, K 3TOMY CTaJIA IIPUBJIC-
KaTb OBIBIIIMX BOCHHBIX Bpaueki-CIIeIINAIICTOBR>.

OPIAHU3ATOPCKAS, TPYIOBAS

1 HAYYHAS JEATEJIBHOCTD B OBJIACTHOM

BOJIbHMIE M. H.H. BYPIEHKO

Bce BoeHHbIe roasl KyuknHCKOM 00JbHULIEH PYKOBO-
nwvna Tannna JImutpueBHa — xeHa CeMmeHa MBanoBuua.
Kpowme Toro, Ha ee rieqn Jierjia 3a60Ta o IeTSIX M POIUTE-
sx ee 1 Cemena MBaHoBMYa, Tak KaK BO BpeMsT BOMHBI
Bce chexaimuch B Kyuku. Kazamock, 4To mepekuBaTh TS-
XKeJloe, TOJIoTHOE BpeMsl BMecTe Jierde. [1o Bo3paimeHnn
CemeH MBaHOBMY 1O KPYIHUIIAM BOCCTaHABIMBAET OOJIb-
Huny. [Ipurmamaer Ha paboTy Bpadeli-CIIeIIUAINCTOB,
KoTOphIX K 1950 1. cTaso yxe 11 gemoBek. OTKPHIBAIOTCS
HOBBIE JICUeOHBIC OTIEICHUS, OPTaHU3YETCSI MOIITHOE TTOM-
COOHOE X03TICTBO. boIbHMIIA CTAHOBUTCS MEXKPaiOHHOIA.
[raBHOTO Bpaua — CemeHa MBaHOBMYA — IPUIIIAIIAIOT
Ha pa6orty B [Ten3y B O61acTHYIO OOJTBHUILY.

[lepBoe BpeMsI MMPUXOOMIIOCH XXUTh Ha 2 IoMa, Tak
Kak elre 3 rojga ceMbs ocTaBajiach B Kyukax. B cembe poc-
710 4 nouepu. B 1950-e rogsr B O6nacTHOI OONBHULIE CO-
OpaynCh 3aMevaTeIbHbBIC CIICITHANCTRI, XUPYPTU-(DPOH-
toBuku — C.B. Kyneues, C.H. Illymakos, M.D. Enaes,

B.I1. JIsmneiickuii, E.M. OcumnioBa. baaromapst um 60J1b-
HUIIA cTajia JIyJIIeid B 00JIaCTH.

Cemeny MBaHOBUYY ITOPYYarOT OPraHM30BaTh 00JIACT-
HYI0 Helipoxupypruueckyro ciayx0y. Hauanoch Bce Ha 0a-
3¢ TPaBMaTOJIOTMUYECKOTO OTHEJICHNS, B KOTOPOM BBIIC/IVIIN
2 TIajaThl IUTSl TOCTIMTAIM3aIUHY ITallieHTOB ¢ HepoTpaB-
MaMu. OTIepUPOBAIN TIO OYePeIr TPABMATOJIOTH T HEMPOXH-
pypru. [TepBbIM ITOMOIITHMKOM 1 YIeHIUKOM cTajl FOpmit Buk-
TopoBrY bymaHoB. Bckope nByX majat 0Ka3aiaoch Majio.

C 1958 1. B O61acTHO# OOJIBHUIIE CTATH IIPOKO TIPH-
MEHSTb KOHTPACTHBIE METOABI OOCIEIOBAHUS, OCOOEHHO
BeHTpuKynorpaduo. B Hosope 1959 . C.U. Illymakos
W HayYHBIA coTpyaZHUK MHCTUTYTAa HEHpOXUPYpTHU
A.A. MansipeBcKuii IpoOBeM OIepallio Ha TOJIOBHOM
moare. Yepes 4 roma OBUTO OTKPHITO HEHPOXUPYPTIECKOE
otaenenue Ha 30 Koek [1].

B 1965 r. otaeneHue pacimpuin Ao 45 Koek, 1 yepes
HECKOJIBKO JIET B HEM padoTaiu yxXe 5 HeHpOXUpPYproB,
18 MemMIIMHCKUX cecTep, MiIanmmii Mmeanepcoran. Ocsa-
WBaJIMCh HOBBIE METOAMKHU OIEPATUBHBIX BMEIIATEIHLCTB
TIPH OITyXOJISIX TOJIOBHOTO MO3Ta, a TaKXKe I10 TTOBOMY JWC-
KOTEeHHBIX paguKyInuToB. [1peobamaronmm BUIOM HapKO-
3a TIPY TSDKEJIOM COCTOSTHUM OOJIBHBIX CTaJl THTpaTpaxeaslb-
HBIA. BpUIM HamaxkeHbI TUCITAHCePHBIN yIeT 1 HaOJTIoIeHIE
3a HeHpoxupypruyeckumu 6onbHbIMU. [IpoBoaMIacey 60b-
II1asT KOHCYJIBTAlIMOHHAsI paboTa 10 OKa3aHUIO HEOTIIOXKHOM
nomoInu He ToibKo B [leH3e, HO U B paifoHaX 00JIaCTH.
Tam nosgiBunmch 110 HelpoXUpypruyeckKnx Koex [2].

Cemen MBaHOBUY ropamics CBOMMHU yYeHUKAMU.
B cBomx myGnmKanusx, MHTEPBBIO [JISI MECTHOI ITeYaTn
OH OTM€YaJl MOJIOABIX Bpadeil, CBOMX YICHUKOB, ITEPBBIM
n3 Kotopbix 0b11 FO.B. Bynanos. Cemen MBaHOBUY TEILIIO
oT3bIBaJics 0 Helipoxupyprax D.J1. Mynnepe, B.H. Xan-
xuHe, B.A. Komapose, A./l. [TaxomoBe.

7151 TOMOIIN LIEHTPAIBHBIM paiiOHHBIM OOJIPHUIIAM
HavaJlM MCIIOJIb30BaTh CAHUTAPHYIO aBUAIINIO. 3a4acTYIO
B Pa3IMIHBIX PAilOHHBIX OOJIBHUIIAX TTPUXOIMIOCH IIPOBO-
ouTh 1Mo 3—4 cytok. IlocTernmeHHO HeHpoOXUpyprudaecKast
ciyxx6a obsactu okperura. Orepaniy Ha IEHTPATbHOU
u TepudepndecKoit HEpBHON cUCTeMe BHIITOIHSIINCH
Ha YpOBHE KIIMHUYECKUX IEHTPOB MOCKBHI 1 JIeHMHTpa-
na. Yacto mpuesKaim MOCKOBCKHE mpodeccopa-Helpo-
xupypru b.M. baym, A.A. Mangpesckuii, C.B. BoiiTbiHa,
npodeccopa u3 Capartona [3].

CemeH MBaHOBUY JTIOOMJT OBTOPSATH, UTO Jaxe 0e3-
YKOPHU3HEHHO BBIITOJIHEHHBIE OIepaluu — 310 Juiib 20 %
ycIiexa, OCTaJIbHOE — ITOCICONepalliOHHOE BEIXaXKMBAHUE.
CJI0XHOCTB TOTO BpEMEHHM COCTOSIIA B TOM, UTO TOJDKHOM
aHECTE3WU U peaHNMAIIMOHHOTO OTIEJICHMS He OBLIO.

C 1963 mo 1975 1. C. M. lllymakoB 3aBenoBaI OTaes€e-
HHEM HeMpOXUPYPIUHU, TAKKE B 3T TOIBI OH OB IJTABHBIM
HelipoxupyproM ITenseHckoii obiaact. B HostOpe 1975 T
Cemen MBaHOBIY pekoMeHI0Baa Dmyapaa JleMbsHOBMYA
MyJuiepa Ha CBOE MECTO — 3aBEMYIOILIETO HEMPOXUpYprude-
CKHUM OTIeJIeHUEM, U B ceHTs0pe 1963 L. OoH ObUT IPUHST
(o mpuramenwo C. M. I1lymakoBa) B HEHpOXUpyprimdeckoe



oTIeJieHre OOJBHUIIHI (IO 3TOTO OH OBLI KCIIEPTOM 00-
JIACTHOTO O10pO Cy1eOHO-MEAULIMHCKON SKCIIEPTUSDI).

9.J1. Mysutep Biagest orepalysMy 10 YIAJICHUIO OITy-
XOJIEU MOJIyIIapyuii MO3ra pa3IMYHOM JIOKAIU3ALUU, OITy-
XOJIEW 3aJHE YepeImHOM SIMKHW, BKJIIOYAsi HEBPUHOMEI,
OITyXOJIeli MOCTOMO3XXEYKOBOTrO yria, IV xxenynouka mosra,
BCEMU BUIAMMU OMepalivii Mpy TpaBMax yeperna 1 roJOBHOrO
MO3ra, TpaBMaX MO3BOHOYHKMKA, OITYyXOJISIX CITIMHHOTO MO3-
ra, a TaKkKe I10 CIIMBAaHWIO HEPBOB KOHEUHOCTEH [4].

IToce 1975 1. Cemen MBaHOBMY IPOIOIIKAI paboTy
B KaueCTBE KOHCYJIbTaHTa B MOJUKIUHUKE U OTAEICHUU
Hetipoxupyprun O6aactHoit 6onpHus M. H.T1. BypneH-
KO, a TaKXXe B IPYTuX JIEYEOHBIX YUPEXKIECHUSIX ropoaa
U 00J1aCTH.

YEJIOBEK C BOJIBIIIOM BYKBbBI

CemeH MIBaHOBMY OBIJT IEeSITEIbHBIM YEJIOBEKOM, HO
€CJI BBIIaBajach CBOOOIHAS MUHYTA, TO 00S13aTeJIbHO Y-
Tajt. KHury Obutn ero JII000BBIO C AETCTBA U IO TTOCIAEIHUX
JIET XXU3HU. Y Hero Oblia peaJaiiiias OMOaMoTeKa 1o Ko-
JINYECTBY KHUT W YHUKAJIbHOMY Moa06opy. Bce KoMHaThI
B €T0 JIOMe ObIIM 3aCTaBJIeHbl KHXKHBIMY IIKadamu. To-
CTH ¢ U3yMJieHUeM cripaimBani: «CKOJIBKO Y BaC KHUT?»
Ha 3710 0H, TyKaBo yibI0asch, orBevalt: «Okoo 13 Thicsy,
a co creaJIbHBIMU KHUTaMU U 6oJiee Toro». Crielmainb-
HBIX MEIUILIMHCKUX KHUT ObLIO OoJiee 2 ThicsTd. B o6111eM,
OubaMoTeKa OblIa OMHOM M3 JIYYIlIMX B o0jacTu. B Helt
OBIJIO MHOTO papUTETOB, KOTOPBIX U 110 BCeil cTpaHe ObI-
M equHULEL. SBnsgsch HacTaBHUKOM, CemeH MBaHOBMY
puydaa K YTEHUIO U OOCYXIEHUIO TPOYUTAHHBIX KHUT
cBOMX yueHUKOB. OH 00Jlamay OOIIMPHBIMUA 3HAHUSIMU
10 JIUTEPAType, UCKYCCTBY, XKMBOICH, My3bIKE, TEaTpy —
ObLI DHUMKIIONEANYECK 00pa30BaHHBIM YeJIOBEKOM
M CUMTAJ, YTO HACTOSIINIA Bpad JOKEeH 00J1agaTh 3Ha-
HUSIMU BO BceX 00JacTsx Xu3Hu. Kpome Toro, oH ObLI
OYEeHb OOIIUTENILHBIM C JTIOAbMU, HE3aBUCUMO OT UX CO-
LIaILHOTO cTaTyca.

3a 3acanyru nepen OTeyecTBOM B 00JIaCTH HEWPOXM-
pyprum 1 3apaBooxpaHeHuss CemeH MBaHOBUY OBLT yI0-
CTOEH TTOYETHOTO 3BaHUs «3aciaykeHHbIi1 Bpadu PCDCP»
¥ HarpaxuaeH opaeHoM OKTSIOpbCKO# peBOTIOINN.

BaxxHoe MecTo B €ro XXU3HM 3aHUMaJia O0IIeCTBeHHAS
nearellbHOCTh. B wactHocTH, B cepeaune 1970-x romos,
HakaHyHe 100-1eTHero 106mnes akanemuka H.H. bypnenko,
Hairero 3emMisika, CeMeH MBaHOBUY TIpOBET OTPOMHYIO
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paboTy 110 TTOATOTOBKE K 3TOMY I00mieio. HeomHokpaTHO
BbIe3kas B MockBy, B MunznpaB CCCP u AkagemMnio Ha-
yk CCCP, ObIBasg B paBUTEIBCTBE, OH JOOUJICS TOTO,
YTO crieuaJbHbIM YKa3oM [IpaButenbctBa Poccum Obuin
yTBep:KneHb bypmeHKOBCKIe HayIHO-TTPAKTUISCKHE UTe-
Hus. IlepBble MOMOOHBIE YTEHUSI COCTOSIIIUCEH B 1976 1.,
co0OpaB TIPeICTaBUTEIBHBIX TOCTEN, KOprdeeB MeTUITNHBI
co Bceit cTpadbl. TaKuM 00pa3oM, y NCTOKOB byprneHKOB-
ckux arennii crosut C. M. [llymakos.

OuenuBag Bkian Lllymakosa C.W. B pa3BuTHE HEMPO-
XUPYPTUIECKON CIyKOBI, HEJIb3d HE OTMETUTH B IIEJIOM
BKJIa11 BpaueOHOM nuHacThy [1lyMaKoBbIX B pa3BUTHE ME-
nuurHbl. Ha 6naro Ien3enckoit oonactu nuHactus Hly-
MAaKOBBIX Pa0OTaET NaBHO: OOLIMIA BpaueOHbIN CTaX 3TOU
CEeMbH COCTaBJIACT 255 JIeT, cpeny Bpadeil ecTh HEBpOIIa-
TOJIOTH, TIEANATPHI, XUPYPTH PA3TUIHOTO ITPOGIIIS, Tepa-
TIeBTHI, PEBMATOJIOTH.

NUTOI'n

B onHoilt u3 nmputy EBaHrenust roBOpUTCS, YTO CeMsl,
raaasi Ha pa3Hylo MOYBYy, JAET CBOU ILIOA;: «...MHOE yHajao
Ha J00PYIO 3eMJTIO U TIPUHECIIO TUIOM. ..». 3HAHUS U HaBbI-
ku xupypra C.U. IllymakoBa, ITOIy9eHHBIE UM 32 TOIBI
y4eObl B MHCTUTYTE, CTAJIU TOM OJIarogaTHOM MOYBOI, KO-
TOpast, OyIy4YH «yIOOPEHHON» TPYIOIIO0MEM, LIEJIEYCTPEM -
JIEHHOCTBIO, BOJIEH, JOOPOTOI, CAMOOTPEYEHHOCTBIO U TIpe-
MAHHOCTBHIO Mpodeccuu, IIPUHECIa JOCTOMHBIE OOTaThie
1obl. Pe3yasrar u 1efb ero Tpyaa — ClaceHHbIE XKU3HU
B BOEHHOE U MUPHOE BpEMSI; HOBbIE METOAMKU U TEXHUKA
HENUPOXUPYPruueCKUX onepalnii; HaydHble MCCIEI0BAHUS
U TPY/Ibl; €ro 60raThlii OMbIT Bpaua, OpraH13aTopa, y4uTes;
TaJaHTJMBBIE MOCIEA0BATENU, KOJIJIETU U YYEHUKU.

Jlmarocts Cemena MiBaHOBMYa HACTOIBPKO MHOTOTPaH-
Ha, Oorara ¥ 3HauMMa, YTO SIBJISIETCS XKMBBIM TTPUMEPOM
0GECKOPBICTHOTO, O€3rpaHUYHOTO, 0€33aBETHOTO CTY>KEHUS
rmpocdeccun Bpaya, IeMOHCTpaIIe TOPSIOYHOCTH, MILIO-
cepaMsi, BHICOKOU KybTypbl, 00pa30BaHHOCTU U Y€JIOBEYE-
CKMX BO3MOXHOCTEM MTPEOAOJICHUS TPYAHOCTEN, U, KOHEU-
HO, B OrpaHUYEHHBIX paMKax paboTbl HE MOXET ObITb
BCECTOPOHHE OTpaXKeHa.

[l1aBHOE ero neTulle — HepoXupypruyeckas ciyxoa
B cucTeMe 3apaBooxpaHeHus [leH3eHcKoi obnactu. bia-
romapsi Tpymy, aBroputeTy u 3acayram CemeHa MBaHoBnua
[ITymakoBa Helipoxyupyprudeckas 1KoJja Hallero peruoHa
M3BECTHA U TToYMTaeMa 1o Bceir Poccun.
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ENDOVASCULAR TREATMENT OF PATIENTS WITH DISTAL
ANEURYSMS OF CEREBELLAR ARTERIES

E.G. Kolomin, S.A. Goroshchenko, V.V. Bobinov, A.E. Petrov, L.V. Rozhchenko, K.A. Samochernykh
V.A. Almazov National Medical Research Center, Ministry of Health of Russia; 2 Akkuratova St., St. Petersburg 197341, Russia

Contacts:

Egor Gennadyevich Kolomin neurokolomin@yandex.ru

Aim. To evaluate short- and long-term angiographic and clinical outcomes of endovascular treatment of patients with
distal aneurysms of cerebellar arteries.

Materials and methods. The outcomes of endovascular treatment of 6 patients with distal aneurysms of cerebellar
arteries who underwent surgery at the Neurosurgical Division No. 3 of the Polenov Russian Research Institute of Neu-
rosurgery between January 1 of 2017 and March 31 of 2023 were analyzed.

Results. The following endovascular methods were used: occlusion of the aneurysm sac using only detachable coils (n = 2);
occlusion using stent-assisted coiling (n = 3); deconstructive intervention with occlusion of the main artery (n = 1).
In 1 of 2 cases of coil-only aneurysm occlusion, additional stent-assisted occlusion was performed due to recurrence.
Among 6 aneurysms, 1 (16.65 %) aneurysm was radically excluded from the blood flow (class A); 4 (66.7 %) were ex-
cluded subtotally (class B); 1 (16.65 %) was excluded partially (class C). Control angiography at least 6 months after
showed radical exclusion of the aneurysm from the blood flow (class A) in 5 (83.3 %) patients, subtotal exclusion (class B)
in 1 (16.7 %) patient.

Clinical outcome was excellent in 5 (83.3 %) patients (0 points per the modified Rankin scale); in 1 patient after de-
constructive surgery, augmentation of neurological symptoms with following partial regression was observed (2 points
per the modified Rankin scale). Complications during deconstructive surgery were observed in 1 (16.7 %) patient.
Conclusion. Deconstructive surgery of the distal aneurysms of cerebellar arteries can be associated with high risk of
postoperative ischemic complications with development of persisting neurological deficit. Surgical interventions with
preservation of the artery lumen (including reconstructive surgeries) should be the method of choice in endovascular
treatment of distal aneurysms of cerebellar arteries due to minimal risk of ischemic complications and improved clinical
outcomes of surgical treatment.

Keywords: distal aneurysms of cerebellar arteries, endovascular treatment, deconstructive interventions, low-profile stents

For citation: Kolomin E.G., Goroshchenko S.A., Bobinov V.V. et al. Endovascular treatment of patients with distal aneu-
rysms of cerebellar arteries. Neyrokhirurgiya = Russian Journal of Neurosurgery 2024;26(2):15-25. (In Russ.).
DOI: https://doi.org/10.17650/1683-3295-2024-26-2-15-25

BACKGROUND

Distal aneurysms of the cerebellar arteries are a very
rare pathology comprising only 0.6—0.9 % of all cerebral
aneurysms, but their incidence is 4.3 times higher than
of distal aneurysms of other cerebral arteries [1]. Aneurysms
are considered distal if they are located distally from the first
segments or 1 cm or more from the cerebellar artery
entrance [2, 3].

The most common distal aneurysm of the cerebellar
arteries is distal aneurysm of the posterior inferior cerebel-
lar artery (PICA) [4—7]. Distal aneurysms of the anterior
inferior cerebellar artery (AICA) and superior cerebellar
artery (SCA) are very rare and comprise <0.5 % of all
cerebral aneurysms. The literature describes about 100 ob-
servations of distal aneurysms of the AICA and less than 50
of SCA[1, 8, 9].

Usually, distal aneurysms of the cerebellar arteries are
small saccular aneurysms, but fusiform, giant, and partially
thrombosed aneurysms are not uncommon [1, 3].

Supposedly, the most common cause of distal aneurysms
is dissection injury of an artery [5, 10, 11]. Distal aneurysms
of the cerebellar arteries are very prone to rapture, and their
first clinical manifestation is subarachnoid hemorrhage. More
than half of raptured aneurysms are <7 mm in size [1, 12].

Traditional method of choice in treatment of distal
aneurysms of the cerebellar arteries is microsurgical inter-
vention [13—19]. However, deep location of these aneurysms,
closeness of the brainstem and cranial nerves, large number
of perforating arteries branching from the cerebellar arteries
make microsurgical treatment of the distal aneurysms tech-
nically complex and associated with certain risks [17, 20].
According to some studies, complication rate for “open”
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treatment of distal aneurysms of the cerebellar arteries is
68 % [21].

Compared to aneurysms in other locations, distal an-
eurysms are rarely accessible for direct clipping and
frequently require revascularization techniques. According
to the study by A. Rodriguez-Hernandez et al. (2013), only
in 40 % of cases distal aneurysms of the cerebellar arteries
were accessible for direct clipping; in most cases (47.5 %)
deconstructive intervention was performed or microanas-
tamosis was necessary (17.5 % of cases) [1].

In recent years, articles describing endovascular tech-
nique as the method of choice for treatment of distal aneu-
rysms of the cerebellar arteries have become more common
[6, 22-24].

Modern endovascular methods include aneurysm
occlusion with coils including using stent and balloon
assistance, trapping of the artery with coils and liquid
embolizing materials, and implantation of flow-diverter
stents.

One of the most common approaches to treatment
of distal aneurysms is deconstructive surgery with occlusion
of the aneurysm and part of the parent artery [25—28].

According to some study results, due to collateral
anastomoses between the cerebellar arteries, deconstructive
interventions in the distal parts of the cerebellar arteries are
safe and easy on the patients [25—28]. However, the presence
of perforating arteries branching from the cerebellar arteries,
absence of accurate methods of collateral blood flow meas-
urement and evaluation of functional significance of the
artery carrying the aneurysm do not allow to consistently
predict risks of ischemic complications and clinical outcomes
of deconstructive surgeries.

Due to development of endovascular techniques, design
of new low-profile stents, improved imaging and microin-
strument control, new possibilities of endovascular treat-
ment of patients with distal aneurysms became available.
The number of articles on endovascular treatment of distal
aneurysms using reconstructive techniques and preservation
of the carrying artery has been growing [23, 24, 26].

We present a case series of endovascular treatment
of distal aneurysms of the cerebellar arteries using recon-
structive and deconstructive techniques.

Aim of the study is to evaluate short- and long-term
angiographic and clinical outcomes of intravascular treatment
of patients with distal aneurysms of cerebellar arteries.

MATERIALS AND METHODS

Short- and long-term outcomes of endovascular treat-
ment of patients with distal aneurysms of cerebellar arteries
who underwent surgery at the Neurosurgical Division No.
3 of the Polenov Russian Research Institute of Neurosur-
gery — branch of the Almazov National Medical Research
Center, Ministry of Health of Russia, between January 1
of 2017 and March 31 of 2023 were analyzed. During this
period, 9 patients with distal aneurysms of cerebellar arteri-
es underwent surgery which comprised 0.3 % of all cases

of cerebral aneurysms (n = 2647) treated in this period.
From the analysis 3 patients were excluded because they were
operated on using microsurgical technique due to unsuccessful
or technically impossible endovascular intervention.

Among 6 patients included in the study, 5 were admit-
ted to the Polenov Russian Research Institute of Neurosur-
gery for a planned procedure, 1 was admitted as an emer-
gency due to hemorrhage caused by aneurysm rapture.

Spiral computed tomography angiography and cerebral
angiography data were used to evaluate the location, shape,
size of the aneurysm and its neck, as well as anatomical
characteristics of the parent artery.

Selection of endovascular method of surgical interven-
tion was performed based on anatomic, topographic
and morphometric characteristics of the aneurysm, parent
artery diameter, hemorrhage period. Special attention was
paid to the characteristic of the parent artery, its availabili-
ty for catheterization.

During the planning of stent implantation, all patients
underwent compulsory preoperative preparation: determi-
nation of the baseline functional platelet activity and pre-
scription of double antiplatelet therapy 7 days prior to the
planned surgery (clopidogrel 75 mg/day and acetylsalicylic
acid 100 mg once a day) or 1 day prior to surgery (ticagrelor
90 mg 2 times a day and acetylsalicylic acid 100 mg once
a day). Before surgery, functional platelet activity was evalu-
ated in all patients using the light transmission aggregome-
try (LTA) to obtain graphic and digital data showing safe
range of residual platelet activity for stent implantation
(optimally, above 20 and below 40 %).

Before discharging, functional outcomes of surgical
intervention per the modified Rankin scale (mRs) were
evaluated.

RESULTS

The characteristics of clinical picture, results of labo-
ratory tests, and treatment of 6 patients with distal aneu-
rysms of cerebellar arteries who underwent endovascular
surgery were analyzed.

Clinical and laboratory evaluation

Patients with distal aneurysms of the cerebellar arteries:
men — 4, women — 2; age between 44 and 70 years (median
54 years).

In our case series, 1 patient was admitted as an emer-
gency due to hemorrhage caused by aneurysm rapture, the
other 5 patients were admitted for planned procedures.
Among the 5, 3 had history of aneurysm rapture, in 1 pa-
tient aneurysm was diagnosed during examination due
to other pathology (no rapture), in 1 patient aneurysm was
diagnosed during angiography after hemorrhage of a cere-
bral aneurysm in another location. All patients were admit-
ted in compensated condition with the mRs score of 0—2.

The primary clinical manifestation of these aneurysms
in 66.7 % of patients (n = 4) was subarachnoid hemorrhage
without formation of an intracerebral hematoma.
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Anatomic and topographic features and morphometric
characteristics of distal aneurysms of cerebellar arteries
Location. All aneurysms of the cerebellar arteries were
classified per location in accordance with the J.R. Lister
et al. classification [2]. The most common were aneurysms
of the PICA, in particular of the tonsilomedullary (p3) seg-
ment (p2 —1,p3 —2,p4—1,p5—1,s3 —1) (see Table).
Sizes and shapes. Evaluation of aneurysm size was per-
formed based on the results of intraoperative cerebral angio-
graphy: maximal diameter of the aneurysmal dome, width
of its neck, as well as dome to neck ratio (DNR) were measu-
red. At width >4 mm or DNR <2, the neck was considered
wide. Per the shape of aneurysmal sac, saccular (with distinct
neck) and fusiform (without neck, with long segment of ab-
normal structure on the artery) aneurysms were identified.
According to the obtained data, distal aneurysms of the
cerebellar arteries had saccular structure in 4 (66.7 %) cases,
fusiform in 2 (33.3 %) cases. The size varied between 4.5
and 9.6 mm, mean size of all aneurysms was 7 mm, mean
size of raptured aneurysms was 8.3 mm. Saccular aneurysms
in 50 % of cases (n = 2) had wide necks. Irregular shape
with signs of dissection was observed in 66.7 % (n = 4)
of patients. One patient had multiple cerebral aneurysms.

Endovascular treatment

All surgical interventions were performed under general
anesthesia in an operating room with X-ray equipment us-
ing a dual-projection angiograph. The first stage of intra-
vascular intervention was selective cerebral pan-angio-
graphy in standard projections. Then 3D rotational
angiography was performed to evaluate the size and shape
of the aneurysm.

Selection of the tactics of endovascular intervention was
based on morphometric characteristics of the aneurysm, its
shape, characteristics of the parent artery, and hemorrhage
period. The priority of intravascular treatment was aneu-
rysm occlusion with preservation of the parent artery which
was achieved in the majority of observations (# = 5). In total,
7 surgical interventions were performed to treat 6 distal aneu-
rysms. Aneurysm occlusion with coils and preservation of the
parent artery was performed in 3 patients including in 1 case
as the first stage of treatment at the acute period of hemor-
rhage. Aneurysm occlusion with coils and stent-assistance was
also performed in 3 patients: in 2 patients as the primary treat-
ment method, in 1 patient as the 2nd treatment stage in aneu-
rysm recurrence after coil occlusion in the acute period.

In only 1 observation, deconstructive intervention using a
non-adhesive composition was performed. This decision was
made due to small diameter and tortuosity of the parent artery
(SCA) and aneurysm location distally from the typical point
of branching of perforating arteries supplying the brainstem.

Evaluation of primary and long-term

angiography results

During analysis of angiograms measured at the end
of surgical treatment and in the long-term period,

Fig. 1. Selective left-sided vertebral angiography (lateral projection): a — prior
to aneurysm occlusion with coils: contrasting of saccular aneurysm of the
tonsilomedullary segment (p3) of the left posterior inferior cerebellar artery is
observed; b — subtotal occlusion of the aneurysm with detachable coils is
observed (arrow shows residual aneurysm filling)

radicality of aneurysm exclusion from the blood flow per
the Raymond—Roy Occlusion Classification (2006) was
performed.

Among 6 aneurysms, 1 (16.7 %) was completely obli-
terated (class A), 4 (66.7 %) subtotally (class B), and
1 (16.7 %) partially (class C).

We considered the results of control angiography exam
performed at least 6 months after the surgical treatment
long-term results.

In the long-term period, in the majority of cases chang-
es in occlusion radicality were observed. Thus, control an-
giography showed complete obliteration of the aneurysm
in 4 (66.7 %) patients, subtotal in 1 (16.7 %) patient,
and partial in 1 (16.7 %) patient. Additionally, increased
radicality was detected as subtotal occlusion transformed
into total in 2 (50 %) cases, partial into total 1 (16.7 %)
case. However, decreased radicality (aneurysm recurrence)
from subtotal to partial occlusion was observed in 1 (16.7 %)
patient after aneurysm occlusion in acute hemorrhage pe-
riod. Due to aneurysm recurrence after coil occlusion, in
1 (16.7 %) case repeat surgical treatment was performed:
stent-assisted microcoil occlusion with total exclusion of the
aneurysm from the blood flow (class A) confirmed during
control angiography 6 months after repeat intervention.

Easly and long-term clinical outcomes

Analysis of intra- and postoperative complications,
early and long-term outcomes of surgical treatment was
performed.

Clinical outcome was excellent in 5 (83.3 %) patients
(score 0 per mRS), in 1 patient increased cerebellar deficit
was observed due to cerebellar infarction with partial regres-
sion at discharge from the hospital (score 2 per mRs).

Surgery-related complications, namely intraoperative
rapture during microangiography and ischemia in the cere-
bellar artery system, were observed in 1 (16.7 %) patient



during deconstructive surgery. There were no other compli-
cations in our case series.

Long-term clinical outcomes were also observed in all
6 patients. In none of the cases repeat hemorrhages, in-
creased neurologic deficit were observed.

Clinical case 1. Male patient, 60 years, was admitted
to the Polenov Russian Research Institute of Neurosurgery
with a clinical picture of subarachnoid hemorrhage. Selective
cerebral angiography showed a saccular aneurysm of the p3
segment of the left PICA of irregular double-chamber shape
with diverticular protrusions, size 9.3 x 8.2 mm with neck
3.5mm (Fig. 1, a).

Emergency subtotal occlusion of the aneurysm with de-
tachable coils was performed fo prevent repeat hemorrhage
(Fig. 1, b).
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The patient was discharged without focal and meningeal
neurologic symptoms. No repeat episodes of hemorrhage were
observed, the patient did not undergo planned control exami-
nations.

Six years after primary surgical intervention during con-
trol cerebral angiography, increased pre-neck filling of the
aneurysm was observed both due to packing of the coil complex
and aneurysm growth in the pre-neck area.

At first, 3 treatment options were considered: deconstruc-
tive intervention with aneurysm occlusion along with the
parent artery, aneurysm embolization with stent assistance,
and implantation of low-profile flow-diverter stent.

Deconstructive intervention with aneurysm occlusion
in conjunction with the parent artery was associated with high
risk of ischemic complications due to aneurysm location on the

Fig. 2. Selective left-sided vertebral angiography 6 years after aneurysm occlusion with coils (oblique view): a — prior to stent-assisted aneurysm occlusion:
enlargement of the filling part of the aneurysm is observed (arrow); b, ¢ — using the jailing technique (b), total occlusion of the aneurism with LEO Baby assisting
stent and detachable coils was performed (c): opening of the assisting LEO Baby stent (b); condition after stent-assisted total aneurysm occlusion (c) (bold
arrows show the position of the coil complex, pointing arrows show the position of the stent)

Gy o e
Fig. 3. Selective left-sided vertebral angiography (lateral projection): a, b — prior to aneurysm occlusion with coils: contrasting of saccular aneurysm of the
cerebellomesencephalic (s3) segment of the right superior cerebellar artery is observed during vertebral angiography (a) and microangiography (b) (arrow);
¢ — microangiography shows extravasation of the contrast agent (pointing arrow) — aneurysm rupture (arrow) in the context of microangiography; d — condition
after embolization using non-adhesive SQUID 18 agent: total exclusion of the aneurysm with a part of the vessel was performed (arrow)
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tonsillomedullar segment as this could lead to occlusion of the
perforating arteries supplying the brainstem.

Implantation of a more rigid low-profile flow-diverter stent
also carried high complication risks due to tortuosity of the
artery (distal perforation of the parent artery, incomplete ope-
ning, over-rotation of stent with subsequent occlusion of the
artery).

A decision was made to perform aneurysm occlusion with
a low-profile assisting stent. This choice was based on lower
manipulation risks during catheterization of tortuous arteries
with a small-diameter catheter with internal opening
of 0.0165 inches. Using an assisting low-profile stent LEO
Baby and detachable coils, total aneurysm occlusion was
performed (Fig. 2).

In the postoperative period, no worsening of focal or me-
ningeal neurologic symptoms was observed. The patient was
discharged in stable compensated condition on day 2 after
surgical intervention. Control angiography 6 months later
showed complete exclusion of the aneurysm from the blood flow
(class A).

Clinical case 2. Female patient Ya., 70 years, was admit-
ted to the Polenov Russian Research Institute of Neurosurgery
for planned surgical treatment. Spiral computed tomography
angiography showed distal aneurysm of the right SCA, selective
cerebral angiography showed a saccular aneurysm of the
cerebellomesencephalic (s3) segment of the right SCA, size
4.6 x 3 mm with wide neck 2.5 mm, diameter of the parent
artery 0.7 mm (Fig. 3, a).

Considering distal location of the aneurysm — far from the
typical point of branching of perforating arteries — and small
diameter and tortuosity of the artery, a decision was made
to perform deconstructive surgery using liquid embolizing agent
(non-adhesive composition). This choice was based on lower
manipulation risks of aneurysm catheterization with a tinner
catheter.

Intraoperatively during superselective cerebral microan-
giography, signs of contrast agent extravasation were ob-
served — aneurysm rapture (Fig. 3, b, ¢). Using the Sonic
microcatheter and SQUID 18 non-adhesive composition, the
aneurysm was embolized in conjunction with the distal part
of the artery (Fig. 3, d).

Postoperative computed tomography of the brain showed
hyperdense contents (blood with the contrast agent) in the
posterior cranial fossa, right occipital lobe area with full re-
gression at the control examination on day 5 after surgical
intervention.

In the early postoperative period, worsening of neurologic
symptoms were observed in the form of dysarthria, cerebellar
coordination insufficiency. Magnetic resonance imaging of the
brain 2 weeks after surgery showed infarction of the right cere-
bellar hemisphere with primarily cortical localization at sub-
acute stage without signs of brainstem ischemia (Fig. 4). Con-
servative therapy and rehabilitation treatment led to almost
complete regression of the symptoms (score 2 per mRs). The

patient was discharged in stable compensated condition under
the care of a neurologist at the place of residence.

Control angiography 6 months after surgery showed total
exclusion of the aneurysm from the blood flow (class A). Neu-
rologic deficit regressed completely.

DISCUSSION

Classification of the cerebellar arteries segments proposed
by J.R. Lister et al. (1982) is the most commonly used [2].

According to this classification, PICA is divided into
5 segments: anterior medullar, lateral medullar, tonsil-
lomedullar, telovelotonsillar, and cortical; AICA into 4 seg-
ments: anterior pontine, lateral pontine, flocculopendun-
cular, and cortical; SCA into 4 segments: anterior
pontomesencephalic, lateral pontomesencephalic, cerebel-
lomesencephalic, and cortical.

An alternative classification proposed by C.G. Drake
et al. (1996) divides distal aneurysms of the cerebellar ar-
teries into proximal (located within 1 cm from the artery
entrance) and distal [3].

These classifications are mostly useful during planning
of surgical intervention as they describe the relationship
between aneurysms and closely located cranial nerves
and the brainstem. allow to select optimal access to the
aneurysm, and predict risks of postoperative cranial nerve
deficit.

Moreover, evaluation of the presence of perforating ar-
teries is also very important during endovascular surgery
planning to predict risks of ischemic complications due
to deconstructive interventions.

Currently, deconstructive interventions remain the most
common surgeries in treatment of distal aneurysms of cere-
bellar arteries [24—28].

Perforating arteries supplying the brainstem mainly
start at the proximal arterial segments. Therefore, decon-
structive interventions on cerebellar artery aneurysms dis-
tally from the tonsillomedullar segment of PICA, ponomes-
encephalic segment of SCA, and 2 cm distally from the
AICA entrance are considered safe and rarely cause brain-
stem stroke [6, 19, 23, 24, 29].

Fig. 4. Magnetic resonance imaging of the brain on day 12 after surgery (axial
projection). Postischemic cystic gliotic changes in predominantly cortical parts
of the right cerebellar hemisphere in the system of the right superior cerebellar
artery



In cases of cerebellar ischemia, it is usually small, af-
fects only cortical parts of the cerebellum, and is asympto-
matic or manifests through insignificant clinical symptoms
as in the described clinical case [6, 25, 30]. However, even
sufficiently distal deconstruction carries the risk of retro-
grade arterial thrombus with brainstem stroke, and acetyl-
salicylic acid should be prescribed at least for 1 week prior
to surgery [31].

While some authors note relative safety of deconstruc-
tive interventions in more proximal parts of the arteries
justifying it by the absence of perforating arteries in the af-
fected segment and pronounced anastomotic networks on
the brainstem surface, such interventions are associated
with high risk of ischemic complications and should be
performed only in extreme cases [32—35]. Thus, according
to J.G. Malcolm et al., deconstructive interventions on
aneurysms located on the first 3 PICA segments lead
to brainstem stroke in 7.1 % of patients, cerebellar hemi-
sphere stroke in 57 % of patients [36].

There is an increase in the number of studies which
consider preservation of the parent artery one of the most
important tasks in treatment of distal aneurysms of cerebel-
lar arteries [23, 24, 31].

In distal aneurysms of cerebellar arteries with narrow
necks available for catheterization, embolization with de-
tachable coils can be the method of choice [37—39]. In the
short term, this treatment method is sufficiently effective,
however recurrence rate after these surgeries remains high.
According to M. Cellerini et al., in patients after PICA
aneurysm embolization using coils favorable outcome
y (score 0 per mRs) was observed in 90.9 % of cases, but
recurrence rate was 27.3 % [40]. N. Chalouhi et al. also
note high recurrency rate (50 % of cases) and the necessity
of repeat surgical interventions (37.5 % of cases) after coil
occlusion of aneurysm in this location [30].

Our data also confirms high risk of recurrence after
isolated coil occlusion (in 1 of 2 patients) and the necessity
of dynamic angiographic control in this patient group.

In distal aneurysms of cerebellar arteries with wide
neck or fusiform structure, occlusion with detachable coils
can be technically impossible or carries high risk of com-
plications. According to our observations, use of stent
assistance, new generation low-profile assisting stents
in some cases allows to exclude these aneurysms with pre-
servation of the parent artery and reconstruction of the
affected segment [23, 24].

According to E.A. Samaniego et al., endovascular oc-
clusion of the PICA trunk using a low-profile assisting stent
LVIS Junior (MicroVention) led to excellent clinical out-
comes (score 5 per the Glasgow scale) in all 7 patients. In 1
case, the authors observed a vasospasm during manipulation
for stent implantation. Short-term angiography follow-up
(median 5.1 months) did not show in-stent-stenosis or pa-
rent artery occlusions; control angiography 12 months after
surgery showed recurrence in 2 patients requiring additional
aneurysm occlusion with detachable coils [23].

Russian Journal of Neurosurgery

HENPOXUPYPTUA
TOM 26 Volume 26

The literature also describes cases of successful appli-
cation of low-profile assisting stents in treatment of distal
aneurysms of the SCA and AICA using stent assistance
technique and implantation of telescopic stents [31, 41, 42].

In our study, 50 % of patients (» = 3) underwent recon-
structive surgery (stent-assisted embolization) using the
LEO Baby low-profile assisting stent (Balt Extrusion,
France). Intra- and postoperative complications were ab-
sent in our patient group. Control angiography 6 months
after surgery showed total exclusion of the aneurysm from
the blood flow (class A) in all patients (# = 3) without signs
of in-stent-stenosis or parent artery occlusion.

Use of low-profile flow-diverter stents is a promising but
insufficiently studied treatment method for aneurysms of this
locations. R.N. Alokaili and M.E. Ahmed in 2014 were the
first to report on successful implantation of the SILK+ (Balt
Extrusion) flow-diverter stent for treatment of this pathology
[43]. Additionally, D.C. Lauzier et al. described 5 cases
of successful treatment of distal PICA aneurysms using the
PED Flex flow-diverter stents (Medtronic) [44].

Due to the structure of distal aneurysms of cerebellar
arteries, causes of formation, as well as characteristics
of parent artery, intraoperative ischemic and hemorrhagic
complications are more common in endovascular treatment
of such aneurysms than aneurysms of other locations; ac-
cording to some data, in 10—25 % of cases [5, 6, 30, 33].
Frequency of unsuccessful surgical interventions is also
higher in the group of distal aneurysms. Thus, in the study
by N. Chalouhi et al., comparison of treatment results
of proximal and distal PICA aneurysms, unsuccessful sur-
gical treatment was 4 time more frequent in the group of pa-
tients with distal aneurysms than in the group of patients
with proximal aneurysms [30].

In our study, surgeries were successful in all cases.
In 1 (16.7 %) case, intraoperative rapture of the aneurysm
occurred during microangiography which necessitated decon-
structive intervention and led to a localized cerebellar stroke.

CONCLUSION

Distal aneurysms of the cerebellar arteries are a very
rare pathology, and currently there are no standard ap-
proaches to their treatment. Deconstructive surgery of the
distal parts of the cerebellar arteries can be associated with high
risks of postoperative ischemic complications and develop-
ment of persistent neurologic deficit. Evaluation of the risk
of ischemic complications after these surgeries is empiric
and does not have instrumental credibility criteria. In our
opinion, outcomes of surgical treatment using these interven-
tions cannot be sufficiently predicted. However, these tech-
niques are still widely used in surgery of distal aneurysms of the
vertebrobasilar system including cerebellar artery aneurysms.

Due to the evolution of endovascular techniques
in treatment of patients with both proximal and distal an-
eurysms, in most cases radical occlusion of the aneurysm
with preservation of the parent artery can be achieved. De-
velopment of low-profile assisting and flow-diverter stents
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opened new possibilities in treatment of distal aneurysms
of the cerebellar arteries.

In our opinion, surgical interventions preserving artery

lumen (including reconstructive surgeries) should be the

method of choice in endovascular treatment of distal cere-
bral aneurysms including located on the cerebellar arteries
due to minimization of the risk of ischemic complications
and improved clinical outcomes.
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Aim. Research of significant changes in parameters (SCP) by intraoperative neurophysiological monitoring (IONM) during
clipping of ruptured cerebral aneurysms in patients with delayed cerebral ischemia (DCI) in the postoperative period.
Materials and methods. The study included 16 patients, 7 (43.8 %) men and 9 (56.2 %) women, aged 51.1 + 9.3 years,
who underwent clipping of ruptured cerebral aneurysms for the period 2016-2021, in which the neurological deficit
(ND) remained at the preoperative level on the first postoperative day, but increased by the end of hospitalization. In
order to study the factors leading to the development of DCI, 2 groups were identified with transient SCP according to
IONM: with the development of DCI — 7 patients out of the above 16 patients, including 3 men (42.9 %) and 4 women
(57.1 %), aged 49.6 + 8.5 years; and control group — 19 patients, including 9 men (47.4 %) and 10 women (52.6 %),
aged 46.2 + 10.9 years, in whom ND did not increase on the first postoperative day and by the time of discharge. The
groups did not differ significantly in age, sex, aneurysm location, rupture period, and baseline ND.

Results. In patients with DCI, in 9 cases (56.2 %), during the operation, SCP from the side of somatosensory evoked
potentials (SSEP) and transcranial motor evoked potentials (TcMEP) was not registered, in 7 cases (43.8 %) transient
SCP was registered, of which 3 patients (42.8 %) had TcMEP and SSEP, in 2 patients (28.6 %) — only TcMEP and in 2 pa-
tients (28.6 %) — only SSEP. In the control group, transient SCR of TcMEPs and SSEPs were registered in 4 patients
(21.6 %), only TcMEPs — in 9 patients (47.4 %), only SSEPs —in 6 patients (31.6 %).

When comparing two groups of patients with transient SCR (DCI-group and control group), a statistically significant
predominance was revealed in the first group of patients with severity 3 according to the Hunt-Hess scale (42.9 % vs
5.2 %), while in the second group patients of severity 1 and 2 prevailed (94.8 % vs 57.2 %) (p <0.05). When analyzing
the data of ultrasonic duplex scanning of extra- and intracranial arteries in both groups, a statistically significant in-
crease in peak systolic blood flow velocity in the middle cerebral artery was revealed (in the group with DCI before
surgery — 100 (80-139) cm/s, after surgery — 175 (139-278) cm/s (p = 0.001), in the control group before surgery -
100 (100-118) cm/s, after surgery — 150 (116-194) cm/s (p = 0.0001)), as well as the Lindegaard index (in the group
with DCI before surgery — 2.5 + 0.7, after surgery — 3.5 + 1.1 (p = 0.01), in the control group before surgery — 2.1 + 0.3, after
surgery 2.9 + 1.1 (p = 0.0002)), but the differences between the groups were not statistically significant (p = 0.092).
Conclusion. At this stage, it cannot be unequivocally stated that transient SCP according to IONM may be one of the
risk factors for the development of DCI after clipping of ruptured cerebral aneurysms. However, patients with transient
SCR according to IONM, whose severity at admission is estimated at 3 points on the Hunt-Hess scale, are statistically
significantly more likely to develop DCI.

Keywords: intraoperative neurophysiological monitoring, transcranial motor evoked potentials, somatosensory evoked
potentials, delayed cerebral ischemia
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BACKGROUND

Aneurysmal subarachnoid hemorrhage (SAH) is cha-
racterized by blood extravasation into the subarachnoid
space due to rapture of an intracranial arterial aneurysm
and presents a type of hemorrhagic stroke associated with
high mortality and disablement [1].

Delayed cerebral ischemia (DCI) is appearance of focal
neurologic deficits or depression of the level of conscious-
ness by 2 or more points per the Glasgow scale for more
than 1 hour manifesting on day 3 and later after aneurysmal
SAH or at day 2 or later after aneurysm occlusion, as well
as detection of infarction area using spiral computed to-
mography (SCT) or magnetic resonance imaging (MRI) of
the brain in the 6 weeks after aneurysmal SAH or at the last
examination before death in the first 6 weeks, or during
autopsy (but if it is absent per SCT or MRI performed be-
tween 24 and 48 hours after early aneurysm occlusion) not
associated with other causes [2]. DCI is considred one of
the leading causes of unfavorable SAH outcomes. Overall
DCl incidence in patients with aneurysmal SAH is 29 (20—
40) %, and it has not been decreasing in the last 20 years
[1, 3, 4].

Despite developments in DCI pathogenesis research,
the pathological mechanisms and risk factors of this phe-
nomenon are not completely clear. According to the current
understanding of DCI, it is a dynamically developing mul-
tifactorial process. The discrepancy between increased re-
quirement of the brain tissue in oxygen, on the one hand,
and decreased or absent increase in cerebral blood flow, on
the other, plays the key role in DCI pathogenesis (see Figure)
[5, 6].

Understanding of the precise mechanisms leading to
DCI development is important for development of new
treatment approaches [3]. To avoid unreasonably long
stay in the intensive care unit, preventative and therapeu-
tic treatment of DCI should be directed primarily at
patients with the highest risk. Therefore, it can be useful
to differentiate patients with aneurysmal SAH in modera-
tely sever condition into groups with low and high risk of
DCI [7].

To this date, a lot of data on clinical, anamnestic, in-
strumental (including radiological, ultrasound, electro-
physiological), as well as biochemical and genetic predictors
of DCI have been accumulated [7—9]. However, intraope-
rative factors of DCI risk require further investigation.

Intraoperative neurophysiological monitoring (IONM)
plays a significant role in evaluation of regional cerebral
perfusion in the pathologically affected blood supply sys-
tem, as well as evaluation of the condition of functionally
crucial areas of the brain. The literature describes cases of
DCI development without significant changes in transcra-
nial motor evoked potentials (TcMEP) and somatosensory
evoked potentials (SSEP) during surgery.

In 2017, F. Ghavami et al. published a report on a case
of permanent loss of SSEP cortical response in a patient
during X-ray endovascular occlusion of a fusiform partially
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thrombosed aneurysm of the P2 segment of the posterior
cerebral artery. On day 2 after surgery, the patient had tran-
sient weakness in the left arm which regressed after con-
trolled increase of mean arterial pressure. On day 3 after
cancellation of inotropic support and transfer to a general
ward, the patient developed marked left-sided hemiparesis.
MRI showed an area of ischemia in the right optic thala-
mus. In this case, significant changes in SSEP indicated
decreased cerebral blood flow which did not manifest clini-
cally due to controlled increase of mean arterial blood pres-
sure during surgery. Clinical manifestations developed only
after cancellation of inotropic support which worsened focal
ischemia [10].

In the available literature, we did not find any descrip-
tions of DCI development in the postoperative period in
combination with transient significant changes in TcMEPs
and/or SSEP during surgery.

Aim. To study significant changes in parameters (SCP)
detected by intraoperative neurophysiological monitoring
(IONM) during clipping of ruptured cerebral aneurysms in
patients with delayed cerebral ischemia (DCI) in the post-
operative period.

MATERIALS AND METHODS

The retrospective study included 16 patients (7 (43.8 %)
men and 9 (56.2 %) women) aged 51.1 + 9.3 years who
underwent surgeries to treat ruptured aneurysms of cerebral
vessels using IONM at the Neurosurgery Division of the
Irkutsk “Mark of Honor” Order Regional Clinical Hospital
between 2016 and 2021 and in whom on the 1st postopera-
tive day neurologic deficit (ND) remained on the pre-
operative level but increased at the end of hospitalization.

The criteria for inclusion in the study were clinical DCI
criteria: development of focal neurologic symptoms and/or
depression of the level of consciousness by 2 or more points
per the Glasgow scale for more than 1 hour manifesting on
day 2 or later after clipping of a ruptured aneurysm of cere-
bral vessel.

Exclusion criteria: 1) only instrumental signs of vaso-
spasm per transcranial Doppler ultrasound or presence of
hypodense zones per SCT but absence of clinical manifes-
tations of DCI; 2) other causes of new ND and/or de-
pressed level of consciousness detected through clinical
evaluation, neuroimaging, and laboratory tests.

Among the patients, 5 (31.2 %) had aneurysms of the
anterior cerebral/anterior communicating artery,
9 (56.3 %) had aneurysms of the internal carotid/middle
cerebral artery, 2 (12.5 %) had multiple aneurysms. SCT
angiography showed normal structure of the circle of Willis
in4 (25.0 %) cases; in 12 cases (75.0 %) it was incomplete:
in 8 due to hypo- and aplasia of the anterior communicating
arteries, in 4 cases due to hypo- and aplasia of the posterior
communicating artery.

In all 16 patients, ruptured aneurysms were clipped; in
the acute period in 12 (75 %) patients, in the subacute pe-
riod in 4 (25 %) patients.
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Table 1. Comparative characteristics of patients’ groups with transient significant response changes, according to intraoperative neurophysiological monitoring data

Parameter

Age, years

Sex n (%):
male
female

Length of stay in hospital, days

Localization of aneurysm, # (%):
anterior circulation
middle circulation
multiple

Period of rupture # (%):
acute
subacute
remote

Severity on the Hunt—Hess scale, n (%):
1

II
111

Severity of SAH on the Fischer scale, n (%):
1
11
111
v

NIHSS, score:
initial
final
Temporary clipping of aneurysm, n (%):
yes
no

ITpomomKuTeIbHOCTh BPEMEHHOTO KJIMITMPOBAHUS, C
Temporary clipping duration, s

_ Control group (without
DCl group (n =17) increasing of ND) (1 = 19) P

496+85 46.2+10.9 0.899
3(42.9) 9 (47.4) 0.350
4(57.1) 10 (52.6)

16.7+ 6.3 18.6 + 8.4 0.796
4(57.1) 13 (68.4)
2 (28.6) 6 (31.6) 0.615
1(14.3) 0

6 (85.7 %) 15 (78.9)

1(14.3 %) 3(15.8) 0.831

0 15.3)

3(42.9) 6 (31.6)
1(14.3) 12 (63.2) 0.026*
3(42.9) 1(5.2)
1(14.2) 3(15.7)
2 (28.6) 40211 0.179
2 (28.6) 8 (42.1)
2 (28.6) 4211

1 (0—10) 1(0-2) 0.074

5(0.5—31.0) 0 (0—0) 0.037%*
5(71.4) 14 (73.7) 0.939
2 (28.6) 5(26.3)
263.5 (151.25—480.0) 150 (106.5—235.0) 0.091

*Statistically significant differences according to the ) criterion; **statistically significant differences according to the Mann—Whitney test.
Note. DCI — delayed cerebral ischemia; ND — neurological deficit; SAC — subarchnoid hemorrhage; NIHSS — National Institutes

of Health Stroke Scale.

Evaluation of the severity of SAH in patients with rup-
tured aneurysms per the Hunt—Hess scale was the follow-
ing: grade I — in 6 (37.5 %) patients, grade Il — in 3
(18.7 %), grade 111 — in 7 (43.8 %). SAH grade per the
Fischer scale: I —in 2 (12.5 %) patients, Il —in 3 (18.7 %),
I —in5(31.3 %), IV—in 6 (37.5 %).

Temporary clipping of the parent artery lasting on ave-
rage 200 s (115—395 s) was performed in 8 (47.1 %) cases;
among them, in 3 (37.5 %) cases the artery was clipped
multiple times, in 5 (62.5 %) cases one time.

ND severity was evaluated prior to surgery during hos-
pitalization and on day 3 (1—13) from the moment of rup-
ture, day 1 after surgery, day 6 (3—16) after rupture, at dis-
charge, day 25 (17—31) after rupture using the National
Institute of Health Stroke Scale (NIHSS).

To study the factors leading to DCI development in
patients with transient SCP per IONM, we formed a con-
trol group of 19 patients (9 men (47.4 %) and 10 (52.6 %)
women) aged 46 (41.0—54.5) years who also had transient
SCP during surgery. TcMEP changes were observed in 9

(47.4 %) patients, SSEP changes in 6 (31.6 %) patients,
both TcMEP and SSEP changes in 4 (21.6 %) patients, but
in all patients of the control group ND did not increase on
day 1 after surgery and at the time of discharge.

All patients underwent high-resolution duplex scan of
the extracranial parts of the brachiocephalic arteries and
transcranial Doppler ultrasonography (TCD) per the stan-
dard technique using portable ultrasound systems Sonosite
M-turbo (Fujifilm SonoSite Inc., Japan) and Sonoscape S8
(SonoScape Co. Ltd., China) with electronic broadband
multi-frequency probes with scanning frequency between
5and 9 MHz and 1-4 MHz broadband array probes, respec-
tively. During TCD of the extracranial parts of the brachio-
cephalic arteries, internal carotid arteries in the extracra-
nial sectors (cervical parts, C1 segments per A. Bouthillier)
were visualized and located. During ultrasound in 2D gray
scale mode and color and spectral Doppler modes, patency
of the carotid arteries was evaluated. At the linear part with-
out areas of physiological and pathological turbulence, peak
systolic velocity (PSV) was measured. TCD allowed to
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visualize and locate color maps of flows in the middle cere-
bral arteries (segments M1 per A. Bouthillier). Along the
whole available length, PSV was measured. For further cal-
culations, maximal measured PSV was used.

Lindegaard ratio (LR) was calculated as the ratio be-
tween maximal PSV in the middle cerebral artery and PSV
in the ipsilateral internal carotid artery.

Duplex sonography was performed daily prior to sur-
gery and in the postoperative period until the patient was
transferred from the intensive care unit to specialized unit.
Examination for the postoperative period included maximal
values of PSV and LR. Time of deterioration per TCD was
the day after surgery when signs of vasospasm were first
registered: PSV increase to 120 cm/s and above, LR in-
crease to 3.0 and above, as well as interhemispheric asym-
metry in PSVby 30 % or more.

Intraoperative neurophysiological monitoring of Tc-
MEP and/or SSEP was performed using 4-channel neuro-
monitor Viking Quest 11.0 (Nicolet Biomedical, USA).

During clipping of aneurysms of the anterior circula-
tion, SSEP from the lower limbs (in response to stimulation
of the tibial nerve) and TcMEP from the upper and lower
limbs on 2 sides were measured. During clipping of aneu-
rysms of the middle circulation, SSEP from the contralat-
eral upper limb (in response to median nerve stimulation)
and TcMEP from the contralateral upper and lower limbs
were measured. In case of multiple aneurysms, SSEP and
TcMEP from the upper and lower limbs on both sides were
measured.

During SSEP registration, parameter changes were
considered significant if full loss of N20—P25 cortical com-
ponent or its amplitude decrease by 50 % or more from the
baseline registered at the base level of anesthetic depth after
completion of trephination prior to dura mater dissection
were observed.

During TcMEP registration, parameter changes were
considered significant if full loss of M-response or its am-
plitude decrease by 50 % or more not restored by 20 mA
increase in stimulus or (in case of initial use of maximal
stimulus) through facilitation were observed.

The above-described parameter changes were consid-
ered permanent if they developed at any stage of the surgery
and persisted at the time of its completion; they were con-
sidered transient if at the end of surgery they returned to the
baseline or acceptable values.

In all patients, endotracheal anesthesia, intravenous
anesthesia (based on propofol infusion at dose 0.5—
4 mg/kg/h) without or with inhalation anesthetics in a small
concentration (sevoflurane 0.2 MAC) were used. Analgesic
component was provided by continuous intravenous fen-
tanyl infusion at mean dose 5—12 pg/kg/h. Muscle relax-
ation was created by rocuronium only during trachea intu-
bation at dose 0.5 mg/kg, at other stages of anesthesia and
surgery muscle relaxants were not used.

If TcMEP and/or SSEP SCP developed, neuroprotec-
tion measures were taken including irrigation with warm

physiological solution, intravenous bolus administration of
2000 mg citicoline, increase of systemic blood pressure,
papaverine application to the wound, changes in mechani-
cal ventilation (increased oxygen concentration in the
breathing mixture, increased positive pressure at the end of
exhale).

Statistical data processing was performed using online
calculators from the http://www.medstatistic.ru/, https://
www,jamovi.org web resources and Microsoft Excel soft-
ware. Comparison of quantitative characteristics between
groups was performed using Student’s test for normal dis-
tributions or Mann—Whitney test for non-normal distribu-
tions. For determination of normality, Shapiro—Wilk test
was used. Distribution was considered normal at p >0.05.
Intergroup comparison per quantitative characteristics was
performed using Fisher’s exact test and y>-test. Dynamics
in the groups were studied using Student’s test and McNe-
mar test. All differences were considered significant at
p <0.05. Quantitative data in cases of non-normal distribu-
tion are presented as Me (Q,—Q,) where Me is median, Q,
is the first quartile, Q, is the third quartile; in cases of nor-
mal distribution, as M * ¢, where M is mean, ¢ is standard
deviation. Qualitative characteristics are presented as abso-
lute and relative frequencies.

RESULTS

In patients with DCI mean score per the NIHSS prior
to surgery was 1 (0—5), on day 1 after surgery — 1 (0—4.5),
at the end of hospitalization — 7 (1.0—26.5).

Death occurred in 4 (25.0 %) cases, severe ND was
observed in 1 (6.25 %) case, moderate ND —in 6 (37.5 %)
cases, mild ND — in 5 (31.25 %) cases. In 2 (12.5 %) pa-
tients, ND was transient, in 14 (87.5 %) permanent.

Control SCT in 8 (50.0 %) cases showed ischemic le-
sions; in 5 (31.25 %) cases, ischemic lesions with secondary
hemorrhagic transformation, in 3 (18.75 %) cases, focal
pathology was not found.

IONM in patients with DCI in 9 (56.2 %) cases showed
no SCP in SSEP and TcMEP, in 7 (43.8 %) cases transient
SCP were registered, among them in 3 (42.8 %) patients of
both TcMEP and SSEP, in 2 (28.6 %) patients only of TcMEP,
in 2 (28.6 %) patients only of SSEP. In 3 (42.8 %) cases, SCP
appeared after constant clipping, in 2 (28.6 %) cases at the
stage of temporary clipping, and in 2 (28.6 %) cases during
aneurysm mobilization.

TCD prior to surgery in 11 (68.75 %) patients showed
blood flow characteristics in the reference range. In 5
(31.25 %) patients, signs of vasospasm were observed re-
quiring watchful waiting, and surgeries were performed af-
ter normalization of blood flow characteristics.

ND level increased on average on day 3 (2.0—4.5) after
surgery which corresponds to worsening TCD characteris-
tics on day 2 (2.0—4.5).

Thus, the group of interest — with transient SCP per
IONM and subsequent DCI development — consists of
7 patients including 3 (42.9 %) men and 4 (57.1 %) women
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Table 2. Characteristics of transient significant neurophysiological response changes during operation in the delayed cerebral ischemia group vs control group

Parameter DCI group (n=7)

Modality of TSR, n (%):

TcMEP 2 (28.6)

SSEP 2 (28.6)

TcMEP + SSEP 3(42.8)
Time of worsening, min 7 (5—10)
Period of worsening, n (%):

aneurysm mobilization 2 (28.6)

temporary clipping 2 (28.6)

after final clipping 3(42.8)

several periods 0

Control group (without increasing of ND) (n = 19) P

9 (47.4)
6 (31.6)
4(21.6)

10 (7.5—-12.0)

0.511

0.762

3(15.8)
5(26.3)
9 (47.4)
2(10.5)

0.773

Note. DCI — delayed cerebral ischemia; ND — neurological deficit; Te MEP — transcranial motor evoked potentials; SSEP — somatosensory

evoked potentials.

Table 3. Ultrasound duplex scanning (USDS) parameter value in patients with transient significant response changes, according to intraoperative
neurophysiological monitoring data, in the group with delayed cerebral ischemia and in the control group

Control group (without increasing of ND)

Parameter DCI group (n=7) (n=19 D
USDS normal values # (%):
before surgery 4 (57.1) 19 (100) >0.05
after surgery 0 (0)* 7 (36.8)*
USDS signs of angiospasm, # (%):
before surgery 3(37.5) 0(0) >0.05
after surgery 7 (100)** 12 (63.2)**
Day of USDS data worsening 2 (1.5-2.5) 3(2—4) >0.05
Lindegaard index:
before surgery 2.5+0.7 2.1+0.3 0.08
after surgery 35+ 1.1 29+ 1.1 0.09
Peak systolic blood flow velocity in middle cerebral
artery, cm/s:
before surgery 100 (80—139) 100 (100—118) 0.81
after surgery 175 (139-278) 150 (116—194) 0.092

*Statistically significant decrease in the number of patients with normal linear blood flow velocity by ultrasound, according to the Mc Nemar

criterion (p <0.001).

Statistically significant increase in the number of patients with angiospasm by ultrasound, according to the Mc Nemar criterion (p <0.01).

aged 49.6 £ 8.5 years. Comparison of this group with the
control group did not show significant differences in age
(Student’s test, p = 0.899), sex (y>-test, p = 0.350), aneu-
rysm location (y>-test, p = 0.615), rupture period (y>-test,
p = 0.831), and baseline ND level (Mann—Whitney test,
p=0.074) (Table 1).

At the end of hospitalization, ND per the NIHSS was
significantly higher in the DCI group (score 7 (10—26.5))
compared to the control group (score 0 (0—0)) (Mann—
Whitney test, p = 0.037, p <0.05).

Comparison of the 2 groups showed significant differ-
ences in SAH severity per the Hunt—Hess scale: the DCI
group contained more patients with grade 111 SAH (42.9 %
versus 5.2 %), the control group with grade 11 SAH (63.2 %
versus 14.3 %) (y*-test, p = 0.026, p <0.05). However, there
were no differences in SAH severity per the Fischer scale
(y*-test, p = 0.179). No significant differences in the num-
ber of patients who underwent temporary clipping of the

parent artery (y>-test, p = 0.939) or duration of temporary
clipping (Mann—Whitney test, p = 0.091) were found.

In terms of neurophysiological characteristics, there
were no significant differences in the modalities for which
SCP were observed (y-test, p = 0.511), operative time when
they were observed (y*-test, p = 0.773) or duration of
amplitude decrease by 50 % or more (Mann—Whitney test,
p=0.762 (Table 2).

Analysis of TCD data of the groups showed significant
increase in the number of patients with signs of vasospasm
in the postoperative period, and the control group initially
did not contain any patients with signs of vasospasm (in the
DCI group, vasospasm prior to surgery was observed in
37.5 % of patients, after surgery in 100 % of patients; in the
control group prior to surgery, vasospasm was not observed
(0 % of patients), after surgery it was observed in 63.2 % of
patients (McNemar test, p <0.01)). In both groups, signifi-
cant PSV increase in the middle cerebral arteries was
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observed (in the DCI group prior to surgery: 100 (80—139) cm/s,
after surgery: 175 (139—278) cm/s (Mann—Whitney test,
p =0.001); in the control group prior to surgery: 100 (100—
118) cm/s, after surgery: 150 (116—194) cm/s (Mann—
Whitney test, p = 0.0001)), as well as an increase in LR
(in the DCI group prior to surgery: 2.5 £ 0.7, after surgery:
3.5 = 1.1 (Student’s test, p = 0.01); in the control group
prior to surgery: 2.1 £ 0.3, after surgery: 2.9 + 1.1 (Stu-
dent’s test, p = 0.0002)) without significant differences
between the groups. In the postoperative period, PSV in the
middle cerebral arteries and LR were higher in the DCI
group compared to the control group, but the difference was
not statistically significant (Mann—Whitney test, p = 0.092;
Student’s test, p = 0.071 respectively; p >0.05) (Table 3).

Statistically significant increase in the number of
patients with angiospasm by ultrasound, according to the
McNemar criterion (p <0.01).

DISCUSSION

In our study, 46.2 % of patients with DCI had
intraoperative transient SCP in TcMEP and SSEP in the
form of decreased amplitude by 50 % or more with mean
duration of 7 (5—10) minutes. This fact was not previously
described in literature, so we made an assumption that this
phenomenon plays an important role in DCI pathogenesis.
In recent retrospective clinical trials, model of carotid
endarterectomy showed that SCP per IONM can indicate
decreased cerebrovascular reserve — ability of circulation to
increase blood flow in response to various physiological and
pharmacological irritants which is the key link in DCI
pathogenesis and is a risk factor of late strokes [13].
Reversibility of SCP is caused both by switching on of
physiological compensatory mechanisms and a complex of
treatment measures during surgery.

According to the literature data, positive prognostic
value of ND development on day 1 after surgery for
transient loss of TcMEP is 31 %; transient or complete loss
of N20 cortical component of SSEP from the upper limbs
was prognostically even less favorable (odds ratio 7.55) than
critical amplitude decrease and latency increase at the end
of surgery (odds ratio 5.63) [14].

However, transient SCP per IONM do not always
predict DCI, and absence of transient SCP per IONM in
more than half of the cases shows that their absence does
not guarantee that the patient won’t develop ND later. We
suggest that the presence of transient SCP per IONM in
some cases can serve as a marker of decreased cerebrovascular

reserve which in the presence of other pathogenetic factors
can lead to delayed ND increase in the postoperative period.
However, currently we cannot state this as a fact due to low
number of observations.

Considering multifactorial nature of DCI (see Figure),
from the whole sample of patients with delayed ND increase we
selected a group with transient SCP per IONM. Comparison of
the 2 groups with transient SCP per IONM — with DCI and
without ND increase — showed statistically significant
predominance of patients with grade III SAH severity per
the Hunt—Hess scale in the Ist group, while in the 2nd
group most patients had grade I and II SAH. There were no
significant differences per the Fischer scale. Therefore,
patients with grade III SAH severity per the Hunt—Hess
scale require longer observation in the intensive care unit
even in stable condition in the postoperative period.

In both groups, TCD showed significant increase in
PSVand LR in the postoperative period on days 3—4 to the
level of moderate vasospasm per A.R. Shakhnovich»s
classification (PSV — 120—200 cm/s). Additionally, in the
DCI group higher absolute PSV (175 (139—278) cm/s) and
LR (3.5 £ 1.1) values were observed in the postoperative
period compared to the control group (PSV 150 (116—194)
cm/s, LR 2.9 * 1.1). However, these differences were not
statistically significant. Highly likely, that they did not reach
significance due to small sample sizes. This fact allows to
assume that in all patients with transient SCP per IONM,
similar pathogenic mechanisms are at play including to a
greater or lesser degree decreased cerebrovascular reserve
which in time reaches clinical significance in patients with
higher PSV values approaching level of severe vasospasm.
Pathophysiology of this phenomenon cannot be fully
explained by retrospective data, further clinical and
experimental multicenter trials are necessary.

CONCLUSION

Currently, it is impossible to univocally state that
transient SCP per IONM are one of the risk factors of DCI
development after clipping of ruptured cerebral arterial
aneurysms. Confirmation of this hypothesis requires further
study of intraoperative risk factors of DCI development.
However, patients with transient and permanent SCP per
IONM and grade I1I SAH severity per the Hunt—Hess scale
significantly more frequently develop DCI compared to
patients with grade I or I SAH severity. Therefore, these
patients require longer observation in the intensive care unit
due to the high risk of delayed ND increase.
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Aim. To analyze the effectiveness of treatment and prevention of entrapped temporal horn (ETH) using various tech-
niques.

Materials and methods. The study included 14 patients who underwent treatment or surgical prevention of ETH of the
lateral ventricle after surgical resection of tumors in the projection of the trigone of the lateral ventricle. In 3 cases,
microsurgical ventriculocisternostomy was performed; in 3 cases, shunting surgeries for ETH treatment; in 8 cases, ETH
stenting.

Results. Tumor resection level, stenting effectiveness per presence/absence of hydrocephalus, and adequacy of the
chosen ETH treatment and prevention methods were analyzed. In all 3 cases of ventriculocisternostomy, tumor resection
was radical, stoma was strong, ETH opened, hydrocephalus was absent. In 3 patients with shunt implantation, radical
resection was performed in 1 case; in 2 cases subtotal resection was achieved; shunt dysfunction due to tumor progres-
sion was observed in 1 patient during long-term follow-up. In 7 of 8 patients with cases of ventricular stent implanta-
tion for treatment/prevention of ETH, tumor resection was total; in 1 patient subtotal. Stenting performed in the
postoperative period for treatment of hydrocephalus had positive clinical effect in 100 % of cases (non-focal neuro-
logical symptoms, stasis in the fundus, speech disorders regressed). In stenting for hydrocephalus prevention, a positive
effect was also observed (no increase in the size of the ventricular system, shunting surgeries in the postoperative
period were not required).

In the analyzed patient group (n = 14), de novo neurologic deficit did not develop, no cases of infectious complications
and cerebrospinal fluid leak were observed, stent did not dysfunction.

Conclusion. Intraoperative ventriculocisternostomy is a reliable physiological technique for ETH prevention. Stenting
of the ventricular system is an accessible and effective technique for ETH prevention. Single-step stenting after tumor
resection allows to avoid this complication in the long-term and is not associated with surgical complications of distal
stenting. The use of stenting surgeries has its advantages and disadvantages which makes this method acceptable but
not universal. Implantation of shunt in the long-term period is the method of choice for ETH treatment.

Keywords: entrapped temporal horn, trigone ventricular tumors, ventriculocisternostomy, shunting surgeries, entrapped
temporal horn stenting
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BACKGROUND

Microsurgical resection of trigone ventricular tumors
can lead to development of a specific complication —
entrapped temporal horn (ETH) [1]. This is a secondary
complication and develops when the temporal horn is
sealed off from the ventricular system after tumor resection.
It is easy to see on postoperative computed tomography
and/or magnetic resonance images [2].

Continuous secretion of cerebrospinal fluid from the
choroid plexus in a relatively closed space leads to progressive

enlargement of the temporal horn which, in turn, leads to
temporal herniation and compression of the brainstem
manifesting through depressed level of consciousness,
hemiparesis, memory loss, loss of visual fields [3].
Literature data on ETH are limited and mostly include
small case series or individual case descriptions, as well as
proposals of approaches to surgical treatment [4—12].
Usually, ETH is manifested symptomatically, and its
treatment requires surgical intervention. Cases of
asymptomatic ETH with its spontaneous regression exist,


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

therefore the incidence of this complications is hard to
determine [1, 2].

According to literature data, there are no representative
studies on incidence of this complication, no precise
algorithm of management and treatment of such patients,
no defined indications for surgical treatment. Nevertheless,
literature contains reports on treatment approaches.

In this article, analysis of ETH treatment and ways of
its prevention are presented. The proposed technique allows
to avoid this complication and the necessity of its treatment
in the long-term.

Aim of the study is to analyze the effectiveness of
treatment and prevention of ETH using various techniques.

MATERIALS AND METHODS

Clinical data of patients. The study included 14 patients
who underwent surgical treatment or surgical prevention of
ETH of the lateral ventricle after surgical resection of
tumors in the projection of the trigone of the lateral
ventricle between 2020 and 2021.

Among 14 patients, in 3 cases microsurgical
ventriculocisternostomy was performed; in 3 cases, shunting
surgeries for ETH treatment; in 8 cases, ETH stenting after
resection of lesions in the trigone of the lateral ventricle. In
4 patients, ETH stenting was performed intraoperatively (as
complication prevention); in 4 patients, in the postoperative
period in the first 3 months after resection of trigone
ventricular tumor (due to development of monoventricular
hydrocephalus). Patient data are presented in Table. 1.

Ventriculocisternostomy. Operation technique: amyg-
dala area is gradually aspirated, and the interpeduncular
cistern is opened. Additionally, the Liliequist membrane is
dissected. This allows to visualize the basilar artery, nerve
III on the left and right. In the interpeduncular cistern,
adhesions are dissected, and the temporal horn is con-
nected with the basal cisterns (Fig. 1).

{E )
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Table 1. Baseline characteristics for patients with entrapped temporal horn
by groups with different types of treatment

. q Cysterno-
Characteristic Stelltmg ShuEtmg stomy
(n=28) (n=3) (n=3)
Average age (range), year 41 (28—63) 53 (43—68) 30 (24—35)
Sex, n (%):
female 5(62.5) 1(33.3) 2 (66.7)
male 3(37.5) 2 (66.7) 1(33.3)
Clinical presentation,
n (%):
headache 8 (100) 2 (66) 1(33)
increased intracranial 3(37.5) 0 1(33)
pressure
decreased level 2 (25) 2 (66) 2 (66)
of wakefulness
pyramidal symptoms 2 (25) 0 0
violation of visual fields 4 (50) 0 0
nausea, vomiting 5(62.5) 2 (66) 1(33)
episyndrome 2 (25) 0 0
unsteadiness 4 (50) 1(33) 0
Histological type
of tumor, n (%):
high grade gliomas 4 (50) 2 (66) 2 (66)
neurocytoma 3(37.5) 0 1(33)
meningioma 1(12.5) 1(33) 0

ETH stenting. Technique of ventricular system stenting:
after resection and good visualization of the main
anatomical landmarks — entrance into the temporal horn,
choroid plexus, and entrance into the ventricle — rostral end
is implanted into the body of the ventricle 3—4 c¢cm deep,
and the distal part of the catheter is guided intro the
temporal horn. Depending on obstruction level, stenting
can be ipsilateral (connecting the anterior horn, foramen of
Monro, and temporal horn) or contralateral (anterior horn —
pellucid septum — temporal horn). At the end of the Results

Fig. 1. Ventriculocisternostomy stages: a — dissection of the Lilliquist membrane for ventriculocisternostomy (diagram); b — entrance into the pontomedullary
cistern from the posterior connecting artery to the posterior cerebral artery (intraoperative photo)
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Fig. 2. Ventricular stenting: a — ventricular catheter (photo); b — ventricular
catheter (1) inserted into the slit-like lumen of the temporal horn (2)
(intraoperative photo)

section, a case of single-step resection of a ventricular tumor
with stenting is presented (see Fig. 4 below).

For stenting, a ventricular catheter is used. The length
is chosen individually based on neuroimaging and
ventriculometry data. On average, ventricular catheter is
7—10 cm long. Additionally, at the ventral part of the
catheter, a hole is made with surgical scissors. To lock it in
the area of anatomical narrowing, a cuffis used cut from the
ventricular catheter (Fig. 2).

Under microsurgical control, the surgeon lowers the
stent to the desired depth connecting the ventricular system
elements. In cases of stent instability, a cuff is made. The
wound is irrigated with physiological solution multiple
times, surgical gauze is used if necessary.

The main indications for preventative stenting of the
temporal horn are diffuse infiltrative tumor growth, gross
infiltration of the ependyma at the trigone, residual tumor.

Stenting in the long-term postoperative period is
associated with certain difficulties. Changed anatomy,

Table 2. Results of treatment and prevention of entrapped temporal horn

Parameter

Tumor resection, n (%):

Stenting (n = 8)

scarring process, and postoperative ependyma changes
complicated the search for the entrance into the temporal
horn and lateral ventricle. Therefore, for selection of stoma
formation and stenting trajectory, detailed study of magnetic
resonance imaging (MRI) data with perioperative planning
are necessary. As supportive techniques, ultrasound and
electromagnetic navigation can be used intraoperatively.

RESULTS

The following parameters were evaluated in the
analyzed group: tumor resection level, stenting effectiveness
per presence/absence of hydrocephalus during follow-up
period, and adequacy of the selected ETH treatment and
prevention method. Treatment results are presented in Table 2.

Ventriculocisternostomy for ETH treatment and
prevention. In all 3 (100 %) cases, resection was radical,
stoma was strong. ETH was opened, no hydrocephalus was
observed.

Shunting surgery for ETH treatment. Among 3 patients
who underwent stent implantation, radical resection was
achieved only in 1 case; in 2 other cases tumor resection was
subtotal.

In 1 case, stent dysfunction developed in the long-term
due to tumor progression and penetration of the ventricular
catheter by the tumor 2 months after ventriculoperitoneal
shunt implantation (Fig. 3).

Control MRI 2 months later showed significant
negative dynamics: tumor recurrence with growth into the
ventricular catheter area which, in turn, led to
hydrocephalus progression. Considering continued tumor
growth and hydrocephalus progression, repeat surgical
intervention was performed: microsurgical resection of
occipital lobe glioblastoma recurrence with simultaneous
ETH stenting.

Implantation of ventricular stent for ETH treatment and
prevention after resection of trigone ventricular tumor. In 7
of 8 cases, resection was total. In 1 case, resection was
subtotal. In all cases, the effectiveness of stenting was
evaluated in the early postoperative period, during control
MRI exam 3—6 months later, and during the follow-up
exam. Stenting was considered effective if in the
postoperative period clinical symptoms regressed,
hydrocephalus did not progress, and shunting surgeries were
not necessary. Stenting in the postoperative period (to treat

Shunting (n = 3) Cysternostomy (n = 3)

total resection (100 %) 7 (87.5) 1(33) 0
subtotal resection (90—95 %) 1(12.5) 2 (66) 3 (100)
Stenting effectiveness, n (%) 8 (100) 3 (100) 3 (100)
: g g 15t line Inability to perform Tumor
Operation selection algorithm of treatment microsurgical stenting in the temporal uncus
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Fig. 3. Magnetic resonance imaging (MRI) and computed tomography (CT) of the brain of a male patient who underwent shunting surgery: a — contras-
tenhanced MRI prior to surgery: tumor in the trigone area of the right lateral ventricle is visible; b — CT immediately after surgery: radical tumor resection and
absence of surgical complications; ¢ — CT 14 days after tumor resection: appearance of entrapped temporal horn is observed; d — MRI 1 month after surgery;
e — CT after shunt implantation: ventricular end of the shunt is visualized in the projection of the entrapped temporal horn

developed hydrocephalus) had positive clinical effect in underwent stenting to prevent hydrocephalus, positive effect
100 % of cases: non-focal neurological symptoms, stasis in ~ was also observed: the size of the ventricular system did not
the fundus, speech disorders regressed. In patients who increase, shunting surgeries were not necessary (Fig. 4).

2'2024

Original report

147



2'2024

Original report

148

HEMAPOXUPYPTUA | Russian Journal of Neurosurgery
TOM 26 Volume 26

Fig. 4. Examination data of a female patient who underwent resection of central neurocytoma of the left lateral ventricle with single-step stenting of the
ventricular system: a — preoperative contrast-enhanced T1- and T2-weighted magnetic resonance images: hyperintense space-occupying lesion advancing
into the pellucid septum, anterior horn, body and trigone of the left ventricle areas heterogeneously accumulating the contrast agent is visualized;
b — postoperative contrast-enhanced T 1-weighted magnetic resonance images: absence of residual tumor; in the trigone projection, ventricular catheter (arrow)
is visualized; ¢, d — axial computed tomography images (c) and 3D reconstruction (d) show the location of ventricular catheter in the ventricular system

Complications. In the analyzed group, de novo
neurologic deficit did not develop, and there were no cases
of infectious complications and cerebrospinal fluid leakage.

Stent dysfunction was not observed in any of the cases.
In 1 case after stent installation, stent instability developed
due to continued tumor growth 2 months later with tumor
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Table 3. Advantages and disadvantages of different techniques of entrapped temporal horn (ETH) treatment

Method of surgical . ITokazanus
treatment Advantages Disadvantages
* Regression of intracranial ~ * Dependence on the shunt + Suitable for all cases
pressure » Complications: infections, hypo-
Ventriculoperitoneal « High effectiveness and hyperdrainage
shunting » Possibility of advancement into the
abdominal cavity in cases
of malignant tumors

Frontotemporal * No risk of malignant cell » Impossible in narrow ventricles * Wide ventricular system,
stentin p dispersing outside the * Tumor growth can dislodge the stent  especially the anterior horn

g ventricle

* No risk of malignant cell * Possibility of spontaneous stoma + Suitable anatomy for the surgery
Endoscopic dispersion closure, especially after radiotherapy ¢ Requires biopsy
fenestration » Can be used in cases * Requires neuronavigation
of ventriculitis

Endosconic * No risk of malignant cell + Risk of stent infection * Favorable anatomy for the
fenestr. ati% 1 with dispersion » Tumor growth can dislodge the stent  surgery
stentin. « Stent provided additional ¢ Risk of stent migration * Requires biopsy

g stoma strength * Requires neuronavigation
Microsurgical * No risk of malignant cell * More invasive procedure « Alternative to endoscopy

connection of the ETH
with the ambiens

dispersion

cistern

* Restores cerebrospinal
Microsurgical fluid dynamics between the
fenestration ETH and lateral ventricle

penetration into the ventricular catheter which led to
hydrocephalus progression (see Fig. 3).

DISCUSSION

Partial isolated enlargement of the lateral ventricle is a
special form of obstructive hydrocephalus which causes
enlargement of the temporal horn, occipital horn, and
trigone. The first description of ETH was presented by
Cairns and Daniel in 1947. According to Y. Wang et al.,
ETH develops in 19 % of cases of trigone ventricular tumor
resection [1].

According to literature data, in 68.4 % patients ETH is
a late complication (mean time between tumor resection and
ETH development is 4.4 months, range is 1—10 months) [1].
Late ETH development can be caused by slow nature of
obstruction and decreased production of cerebrospinal fluid
from the choroid plexus after its coagulation during tumor
resection from the trigone [6, 7]. Therefore, patients who had
successful resection of trigone ventricular tumors, must be
followed-up for a long time. In cases when discharged
patient demonstrates new neurologic deficit or impairment,
immediate computed tomography or MRI are necessary to
find the cause of focal symptoms. If diagnosis of late
postoperative ETH is confirmed, the patient should be
carefully monitored, and in many cases repeat surgical
intervention is necessary.

Currently, there is no universal technique for treatment
of this complication [1, 8]. All methods of EHT surgical
treatment can be divided into 3 groups:

* Risk of stoma closure

* Required biopsy

« Favorable anatomy for
microsurgical fenestration of the
wall between the ETH and the
ventricular system

» shunting surgeries;

* surgeries creating additional communication between
the elements of the ventricular system (stoma formation);

* stenting surgeries (stent installation into the stoma).

The most common are shunting surgeries. Various
techniques of ETH shunting have been described: single-
step shunting of the frontal and temporal horns [9] and
shunting of the temporal horn into the prepontine cistern
[10]. In temporal-to-frontal horn shunt, 2 ventricular
catheters are installed: in the frontal horn at first (usually,
from the Kocher point), then into the temporal horn (near
the lower part of the temporal bone squama), and the
catheters are attached through a connector to the
cerebrospinal fluid pump [9]. Temporal horn-to-prepontine
cistern shunt requires stereotactic navigation [10]. The use
of these techniques is limited by the necessity of stereotactic
navigation, absence of visual control, and possibility
of hyperdrainage syndrome. Non-resorptive hydrocephalus
is a valid advantage of shunting surgeries.

The aim of microsurgical connection of the temporal
horn with the basal cisterns is creation of physiological
stoma between the temporal horn and cerebrospinal fluid
pathways. The undeniable advantage of this approach is the
absence of implants. To create such stoma, the surgeon should
have sufficient microsurgical experience. Cases of stoma
dysfunction due to scarring process were described.

There is a large number of articles on endoscopic and
microsurgical treatment of this complication. Enlarged
ventricular system and good visualization of the neurovascular
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structures make microsurgery and videoendoscopy the most
widely available and simple methods of surgical treatment
of ETH. Usually, fenestration is used with neuronavigation
to select the optimal perforation point. The point of the
surgery is to dissect adhesions (most commonly located at
the trigone) and restore normal flow of the cerebrospinal
fluid [11]. Additionally, the literature present successful
cases of neuroendoscopic temporal ventriculocisternostomy
[12]. The ideal point of perforation was chosen in the area
below the visual tract and anterior choroid artery and above
nerve I1I and posterior communicating artery.

The described cases of ventricular system stenting (single-
step after tumor resection or postoperative) demonstrate the
possibility of reliable ETH prevention after resection of
trigone ventricular tumors disturbing connection between
the ventricular system chambers. The disadvantage of this
method is the presence of a foreign body.

In every individual case, the operating surgeon should
make the optimal decision on ETH treatment based on
anatomical characteristics, ETH severity, edema, etc.
Advantages and disadvantages of various ETH treatment
methods are listed in Table 3.

CONCLUSION

Intraoperative single-step ventriculocisternostomy is
a reliable method of physiological ETH prevention. To
create stoma, the surgeon should have good manual
microsurgical skills. Stenting of the ventricular system is a
widely available and effective microsurgical method of ETH
prevention. Single-step stenting allows to avoid this
complication and repeat surgeries in the long-term and is
not associated with surgical difficulties of late stenting.

The use of stenting surgeries has a number of significant
advantages: operation and catheter implantation are fully
performed under visual control of the surgeon, absence of
syphon and valve mechanisms prevents hyperdraining and
slit ventricle syndrome.

The obvious advantages and disadvantages (possibility
of catheter infection, technical difficulty, high invasiveness
of the procedure) make this method acceptable but not
universal. Implantation of a shunting system in the long-
term is the method of choice for ETH treatment. The
absolute indication for the use of a shunting system is non-
resorptive hydrocephalus. The effectiveness of shunting
system is limited by its dysfunction.
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SURGICAL TREATMENT OF GANGLIOGLIOMAS
IN FUNCTIONAL AREAS OF THE BRAIN IN CHILD:
A LITERATURE REVIEW AND CLINICAL CASES
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Surgical treatment of tumors located near functional areas involves the use of technologies such as awake craniotomy,
cortical and subcortical stimulation. The introduction of these and other technologies makes it possible to achieve
maximum resection of the tumor without compromising the functional status of the patient. The use of this technologies
has been well studied in adults, but this not about pediatric patients.

Aim of the work is to present two clinical cases of successful treatment of low-grade gliomas of functional areas of the
brain in children and literature review.

In clinical cases, damage of functionally significant areas were noted: the sensory speech cortex and the corticospinal
tract. The involving speech cortex in the first case was also confirmed by functional magnetic resonance imaging. In the
first case, an operation was performed with awake craniotomy, using cortical and subcortical mapping, in the second,
using subcortical mapping and metabolic navigation. Total tumor resection was achieved in both clinical cases with a
good functional outcome.

Achieving an optimal balance of functional outcome and the degree of radical removal of low-grade tumors of functional
areas is possible using an integrated approach based on the analysis of multimodal data.

Keywords: functional areas, awake craniotomy, cortical stimulation
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BACKGROUND

Currently, it is undeniable that maximal resection
of glial tumors plays a crucial role in treatment of both
adults and children [1—4]. However, increased resection
volume can be associated with persistent neurologic
deficit and significantly worse quality of life [2].
Achieving a balance between oncological utility and
functional outcome is the priority of modern neuro-
oncology. This statement is especially important in cases
of gliomas of functionally critical areas (FCA). The
problem of surgery of FCA tumors is sufficiently studied
in the adult population which is reflected in a large
number of observation series, but it is not applicable
to neurosurgery in children [2, 5, 6].

It is hard to accurately estimate the incidence of FCA
tumors of the cerebral hemispheres in children. However,
in Russia 1000—1200 new cases of brain tumors in children
are registered annually, 25 % of which are located
supratentorially [7]. According to international literature,
about 40 % of brain tumors in children are located in the
supratentorial area, among them 20 % in FCA [8].

Successful treatment of FCA gliomas requires
awake craniotomy (AC), various neuromonitoring and

neuroimaging techniques. Selection of the technology
directly depends on the area of interest and the function
it governs.

Use of AC allows to decrease the risk of permanent
neurologic deficit after surgical treatment of both low- and
high-grade glial tumors [8—11]. Meta-analysis of a series
of operations with awakening showed that the frequency
of neurologic deficit was decreased by 58 % and radicality
was increased compared to procedures without intraoperative
mapping [12]. A review encompassing 951 cases showed
that awake surgery leads to shorter hospital stay (4 days
versus 9 days) and lower number of neurologic complications
(7 % versus 23 %) compared to similar surgeries without
awakening [13]. However, despite growing experience
of AC, this approach is still rarely used in children which is
reflected in a low number of case series [5, 6, 14—17].
Nonetheless, AC in children is possible and demonstrates
similar level of effectiveness compared to AC in the adult
population in some conditions [5].

The aim of this study is to describe 2 clinical cases
of successful treatment of pediatric patients with low-grade
FCA gliomas and to present a literature review of this
problem.


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

SURGICAL TREATMENT OF LOW-GRADE
GLIOMAS OF FUNCTIONALLY CRITICAL
AREAS OF THE BRAIN IN CHILDREN

The technique of AC in children, as well as patient
selection criteria, are well described (despite insufficient
number of case series), which cannot be said about cortical
stimulation mapping.

Pediatric practice does not have a universal protocol
of language zone stimulation. Data based on the available
case series vary in stimulation parameters. Thus, in the
L.N. Lohkamp et al. study, starting current of 1 mA and
maximal of 7 mA is recommended [17], but J.A. Balogun
et al. used stimulation intensity between 3 and 14 mA [6].

Subcortical stimulation is considered the gold standard
of corticospinal tract identification. However, this technique
is still not standardized [18—20]. In some studies, motor
evoked potentials during stimulation of the corticospinal
fibers with 1—2 mA current are considered crucial [19, 20].
Other data shows that if responses with such current are
achieved, operation can be continued if the surgeon is
confident that the tumor can be completely removed [21].

Meanwhile, results of analysis of 294 surgeries with
subcortical stimulation showed that white matter tracts can
be identified when resection margin is already inside in the
tract of interest or at a distance of 2—3 mm which
significantly increases the risk of their damage [22].

Subcortical stimulation allows to identify white matter
tracts intraoperatively, but information on the location
and direction of the tracts is necessary at the planning stage.

Diffusion tensor images became the main technique for
tract identification during preoperative planning. In the brain,
unidirectional movement of water molecules is called
anisotropy. In the white matter, water molecules move in
parallel to the axons, therefore this movement can be observed
and give information on the location of the tracts [23].

Comparison of tractography and subcortical
stimulation data showed quite optimistic results. In some
studies, to compare the results of preoperative tractography
and intraoperative subcortical stimulation the distance
between subcortical stimulation point and neuronavigation
station data was used [24, 25]. This distance is about 8.7 mm
[26, 27].

The use of tractography data and neuronavigation
systems demonstrated good practical results. J.S. Wu
et al. showed that neuronavigation with tractography
based on diffusion tensor imaging without subcortical
stimulation allow to significantly decrease postoperative
motor deficit in patients with maximally resected gliomas
[28]. A. Romano et al. evaluated the use of tractography
both at the planning stage and intraoperatively in a study
with 28 patients. They showed that tractography affected
the selection of approach in 25 % of cases, identification
of resection margin in 64 % of cases. Similar results were
obtained in other studies of patients with tumors [29].

In general, the majority of studies showed that
tractography based on diffusion tensor imaging is a
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sufficiently accurate method of identification of motor,
speech, and visual pathways. However, tract identification
becomes difficult in cases of significant edema, crossing
of the fibers [24, 30]. So-called brain shift can also limit
the use of tractography with neuronavigation. This
restriction can be partially resolved by using real-time
ultrasound scanning in combination with neuronavigation
[31].

Apart from identification of white matter tracts at the
planning stage, information on the location of the FCAs
themselves is necessary. For this purpose, functional
magnetic resonance imaging (fMRI), a technique based on
the changes of cerebral blood flow in areas of increased
neural activity, is used. The BOLD (blood oxygenation
level-dependent) phenomenon underlying this technique is
associated with different magnetic characteristics of 2
modifications of iron-containing hemoglobin molecules —
oxy- and deoxyhemoglobin. Increased metabolic activity
of the neurons leads to increased blood blow intensity which
is observed in fMRI. During the exam, cortical response
to speech or voluntary finger movement, etc., is detected
[32]. This technique has its limitations associated with
movement artifacts, as well as signal distortion by tumor-
supplying vessels [17, 32]. Currently, fMRI at rest is being
used with increasing frequency as it also recommended itself
as a good technique for preoperative FCA identification. The
advantages of this method include the ability to fully
identify the network of a certain FCA and not only its part
responsible for performing a task. This method also does
not require a task which is especially important for the
pediatric population [33, 34].

Special attention should be paid to the use of metabolic
navigation as an additional method to simplify orientation
at the intraoperative stage.

S-aminolevulinic acid (5-ALA) is widely used in surgery
of high-grade gliomas [35]. However, the role of 5-ALA
in surgery of low-grade gliomas is still under debate [36].
According to data from M. Jaber et al. who presented results
of the largest case series (7 = 82), visible fluorescence was
observed in only 13 (16 %) cases [37]. Similar results were
demonstrated in other studies [38, 39]. However, in a case
series by S.A. Goryaynov et al., visible fluorescence was
observed in 52 % of cases. The authors explain these results
by higher 5-ALA dose (25 mg/kg body weight) and
histological characteristics of the tumors in the sample. The
researchers assumed that the presence of visible
intraoperative fluorescence is associated with the presence
of malignant lesions in low-grade gliomas [40]. Therefore,
the role of 5-ALA in optimization of surgical treatment
of low-grade gliomas is ambiguous and requires further
analysis.

Below we describe treatment algorithm for children
with tumors of individual FCAs based on 2 clinical cases:
16-year-old patient with ganglioglioma of the speech area
and 9-year-old patient with ganglioglioma of the basal
parts.
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Fig. 1. Preoperative state functional magnetic resonance imaging of the lingual
network demonstrates the proximity of the tumor to the speech zone (arrow)

CLINICAL CASE 1

Patient, 16 years old, right-handed, was admitted to the
clinic of the V.A. Almazov National Medical Research Center,
Ministry of Health of Russia, complaining of a single seizure
with speech impairment in the postictal period, headache, easy
fatigability. Magnetic resonance imaging (MRI) showed a
cystic tumor of the posterior parts of the temporal lobe. fMRI
at rest reflecting activation of the lingual network (Fig. 1)
showed close proximity of the tumor to the sensory speech zone,
tractography — to the arcuate fasciculus.

Neuropsychological exam showed slight impairment
of sound analysis and synthesis, phonemic awareness,
moderately decreased volume of short-term auditory and verbal
memory, slight abnormalities in nominative speech function.

The essence of the surgery was explained to the patient
and his parents. The talk was focused on the fact that the child
will have to actively participate in the most important stage.
In the patient»s room, position of the child on the operating
table and limits of his visual contact with the environment were
modeled. During visits with a neuropsychologist, the patients
carefully studied the tasks of intraoperative testing.
Additionally, prior to surgery the patient met all members of the
surgery and anesthesiology teams.

Tumor resection was performed with intraoperative awak-
ening. As a language task, we used the naming and sentence
completion tests [41]. At the start of stimulation, ImA current
was used; if language test was performed without mistakes,
current was uncreased by 1 mA. During Penfield cortical stim-
ulation with 4 mA current at point “44” (Fig. 2), sentence
completion test was failed. Stimulation was performed 3 times
during reading of the task. During tumor resection, dynamic
subcortical stimulation per the Taniguchi»s method with 300 Hz
frequency and starting current 10 mA was performed. In close
proximity to the arcuate fasciculus — 4 mm per neuronavi-
gation data which corresponded to the resection margin
(Fig. 3) — at current 6 mA, the patient displayed paraphasia
during the sentence completion and naming tests. For lower
currents, no mistakes during testing were observed.

Fig. 2. Intraoperative photo of cortical stimulation. The position of the speech
cortex corresponds to the mark “44” (there was a failure to complete the
language task). At other points, there are no violations during the performance
of the language task

Fig. 3. On the screen of the neuronavigation station, the arrow indicates the
distance between the resection border and the fibers of the arcuate fascicle
according to the data of the navigation station. The marked point corresponds
to the zone of occurrence of paraphasia during subcortical stimulation with
a current of 6 mA

In the early postoperative period, elements of afferent mo-
tor aphasia were observed which regressed on day 4. Control
contrast-enhanced MRI confirmed total tumor resection (Fig. 4).
Histological examination showed that the tumor was a grade 1
ganglioglioma.

Per contrast-enhanced MRI of the brain 6 months after
the surgery, no signs of tumor tissue were found. Neurological
exam did not show any neuropsychological abnormalities.

CLINICAL CASE 2

Patient, 9 years, was admitted to the clinic complaining
of headache, weakness in the right arm. Neurological exam
showed paresis of the distal musculature of the right hand up
to 4 points. MRI showed a tumor of the basal parts of the left
hemisphere. Magnetic resonance tractography showed that the
tumor was attached to the left corticospinal tract (Fig. 5).



Fig. 4. Postoperative magnetic resonance imaging T2 mode (axial plane):
in the left temporal lobe there is a resection cavity surrounded by a zone of
edema (indicated by an arrow). Complete resection of the tumor is confirmed

The control of size sufficiency and location of craniotomy
was performed using a neuronavigation station with integrated
microscope (Fig. 6, 7).

During tumor resection using dynamic stimulation per the
Taniguchi»s method with 8§ mA current, the left corticospinal
tract was identified. Further from the tumor and closer to the
motor fibers, response was achieved at 3 mA current which
corresponded to a distance of 4 mm per neuronavigation data
(Fig. 8). Individual parts of the tumor showed visible 5-ALA-
induced fluorescence (Fig. 9). After visually total resection
of the tumor, registration of motor responses was observed at
current 3 mA.

Histological examination showed that the tumor was a
grade 1 pilocytic astrocytoma.

Postoperative T2-weighted MRI and magnetic resonance
tractography (Fig. 10) confirmed total tumor resection with
preservation of the left corticospinal tract.

In the early postoperative period, increased paresis of the
distal musculature of the right hand to 2 points was observed
with paresis in the proximal musculature up to 3 points. Despite
therapy, no significant dynamics were observed in the early
postoperative period. However, after rehabilitation treatment
positive dynamics in the form of partial regression of paresis
of the distal musculature of the right hand to 3 points, paresis
in the proximal musculature to 4 points were observed.

DISCUSSION

One of the main aspects of successful use of AC
in children is careful psychological preparation of the
patients and their relatives (parents) to form positive
attitude towards the procedure which was demonstrated by
us in clinical observation 1. Special attention should be paid
to modeling of the operating room, which will allow
to overcome the fear of closed space and head fixation. This
careful preparation allows to make AC safe in children
of even younger age [16].
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Fig. 5. Preoperative magnetic resonance imaging in T2 mode (axial section):
tumor of the basal ganglia (posterior leg of the internal capsule, globus
pallidus), thalamus of the left hemisphere and lateral parts of the left brain
stem (indicated by an arrow) is adjacent to the left corticospinal tract

Fig. 6. The screen of the neuronavigation station reflects the stage of access
planning (shown by an arrow), taking into account the location of the tumor
(marked with a crimson outline) and the left corticospinal tract (turquoise
outline)

During cortical stimulation in clinical observation 1, we
successfully used 4 mA current which corresponds to data
of large case series.

In clinical observation 2, during subcortical stimulation
total tumor removal was achieved with motor responses at
3 mA current. However, this led to neurologic deficit (which
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Fig. 7. In the microscope (during the operation), the border of the tumor
projection onto the cortex is marked with a crimson outline, the projection
of the left corticospinal tract is marked with turquoise

Fig. 8. After identification of the left corticospinal tract during dynamic
monopolar stimulation (3 mA), using the pointer of the neuronavigation
station, the distance from the resection edge to the corticospinal tract was
determined to 4.2 mm

partially regressed during rehabilitation) which can
indirectly confirm an opinion that resection is unsafe with
motor responses at current 1—2 mA [19, 20].

The results of simultaneous use of neuronavigation and
tractography demonstrated in clinical observation 1 were
compared to the subcortical stimulation data. In our
experience, the data on the distance to the arcuate fasciculus
differed by 1 mm. Such accuracy of neuronavigation
and tractography significantly differs from mean difference
evaluated in large case series [26, 27]. However, simultaneous
use of tractography and neuronavigation data can be useful
in the absence of subcortical stimulation.

Fig. 9. Intraoperative photo. Fluorescent glow of individual tumor areas
induced by 5-ALA

Fig. 10. Postoperative magnetic resonance imaging in T2 mode (axial plane)
shows a resection cavity 45 x 20 x 23 in size, surrounded by a zone of edema
(indicated by an arrow)

In our experience, fMRI at rest allowed to locate the
sensitive speech zone at the stage of preoperative planning
which was confirmed by cortical stimulation.

The use of metabolic navigation with 5-ALA in clinical
observation 2 did not affect the resection volume. Individual
parts of the tumor visualized with this method were
identified during microscopy in visible light spectrum.

CONCLUSION

Currently, estimation of the incidence of FCA tumors
in children is difficult. But the importance of the issue, as
well as the difficulties the surgeon faces in every individual
case due to the absence of a universal algorithm for
treatment of FCA tumors, are undisputable.



Our experience and literature data allow to conclude

that successful treatment of FCA tumors requires changes
in the traditional neurooncological paradigm. Thus, solely
visual intraoperative evaluation of surgical intervention
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should be complemented by pre- and intraoperative
evaluations based on the results of the above-described
methods to achieve the optimal balance between oncological
utility and functional outcome.
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