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IHA0BACKYNAPHOE NleYeHne NaLUeHToB
C aHeBpKU3MaM# COCY/0B FOJIOBHOMO Mo3ra Ha ba3e
PernoHanbHoro cocyauctoro LeHTpa r. leTpo3aBoAcKa

KoHTaKTbI: M.B. KopwyHos, H.J1. MauuH, A.C. Kop3yH, B.C. Kucenes
Hukonan JleoHngosmy
MsaumH
mnl-06@mail.ru

6Y3 PK «Pecnybnuxanckas 6oeHuya uM. B.A. bapaosax; Poccus, Pecnybnuka Kapenus, 185002 [lempo3asodck,
yn. Mupozosa, 3

Llenb nccnenoBaHus — OLEHKa OMbiTa MPUMEHEHWS 3HA0BACKYNAPHOr0 METoAa NeYeHUs NaLMEHTOB C aHEBPM3MaMK COCYL0B MOfIOBHOMO MO3-
ra (ero ahdeKTBHOCTM 1 Be3onacHocTh) Ha base PervoHanbHOro CocyaMCcToro LeHTpa r. [eTpo3aBoAcKa.

Matepuansl 1 MeTofbl. [TpoaHanM3npoBaHbl pesynbTaThl IeHeHs NaLMeHTOB, MPOONEPUPOBaHHLIX B HEMPOXMPYPrMYECKOM OTAeNeHUM Pecny-
bnmkaHckow bonbHMusl M. B.A. BapaHoBa (1. MeTpo3aBoack) B nepvog ¢ Mast 2015 - no 31 pexabps 2022 .

PesynbTatbl. 3HA0BaCKYNApHbIE METOALI CMONMb30BaHbI B NeveHnn 131 naumenTa, BeinonHeHa 141 onepaums. Havnbonee Yacto npuMeHsim
3H[0BACKYMNAPHYI0 OKKIIO3MI0 Mellika aHeBpmambl crivipanamm — 110 (78 %) onepaumid, Takxe MCMONb30BaNAM acCUCTUPYIOLLIME METOANKN —
21 (14,9 %) onepaums, ycTaHOBKY NOTOK-NepeHanpasnstolwmx yctponcts — 7 (5 %) onepaumi, B 3 (2,1 %) onepaupsx ocyLLecTBAeHa NomnbITKa
OKKJTI031M aHeBpu3Mbl. B nopaBnsioLleM H0MbLIMHCTBE Cily4aeB yAanoch A0OUTLCA TOTaNbHOM OKKIK3MM aHeBpu3Mbl (I knacc no RROC
(Raymond—Roy Occlusion Classification)) — y 70,2 % naupenTos, cybtotansHast (Il knacc no RROC) okkntoaus gocturHytay 25 (19,1 %) naup-
eHToB, YacTnyHas (Il knacc no RROC) —y 11 (8,4 %). MHTpaonepaLyoHHble 0Ci0XHeHWs pa3suamnch B 11,4 % ciyyaeB. KnuHmnyeckn xopowmi
ncxon neyexus (4—5 6annos no Wrane ncxonos Masro) bsin gocTurhyTy 102 (77,8 %) naumeHToB, HeynoBNeTBOPUTENbHLIN pe3ynbTat (1 6ann
no wKane ncxonos Mnasro) otmedeH y 20 (15,3 %) naumeHToB.

3aknioyeHune. Y NalUmMeHToB C aHeBpM3MaMy COCYAO0B FONIOBHOMO MO3ra, MPOONepMpOBaHHBIX C UCMOMb30BaHNEM 3HL0BACKYNAPHbLIX METOA0B
B PervioHanbHoM cocyamncToMm LieHTpe T. [leTpo3aBofcKa, B LEeNoM JOCTUMHYThl 6naronpusTHble KIMHUYECKUE UCXObI.

Kniouesble croBa: uepeﬁpaanaﬂ aHeBpu3Mma, cocyaucrtoe 3aboneBaHve roflOBHOMO MO3ra, ManovHBa3MBHOE SleYeHue, 3H,£|,OBaCKyﬂHprIPI
MeTOA, TOTaJlbHaa OKKJT031A aHEBPU3Mb, 6ﬂal'0I'IpVIHTHbIl7I KJIMHUYECKMI 1CX0A, pEFVIOHaﬂbeIVl onbIT

[nsa umtmposanus: KopuyHos M.B., Mauun H.J1., KopayH A.C., Kncenes B.C. 3HaoBacKynspHoe fieyeHne NaumeHToB ¢ aHeBpM3MaMm COCY0B
rOfI0BHOIO Mo3ra Ha 6ase PervioHanbHoro cocyamctoro LeHTpa r. [etpo3aeoacka. Helpoxupyprisa 2025;27(4):12-9.

DOI: https://doi.org/10.63769/1683-3295-2025-27-4-12-19

Endovascular treatment of patients with cerebral aneurysms at the Regional Vascular Center
of Petrozavodsk

M.V. Korshunov, N.L. Myachin, A.S. Korzun, V.S. Kiselev
V.A. Baranov Republican Hospital: 3 Pirogova St., Republic of Karelia, Petrozavodsk 185002, Russia

Contacts: Nikolay Leonidovich Myachin mnl-06 @mail.ru

Aim. To evaluate experience of using endovascular techniques for treatment of patients with cerebral aneurysms (their efficacy and safety)
at the Regional Vascular Center of Petrozavodsk.

Materials and methods. Results of treatment of patients who underwent surgery at the Neurosurgery Division of the Republican Hospital named
after V.A. Baranov (Petrozavodsk) between May 2015 and December 31st 2022 were analyzed.

Results. Endovascular techniques were used in treatment of 131 patients, 141 surgeries were performed. The most common was endovascular
occlusion of the aneurysm sac with coils — 110 (78 %) surgeries; additionally, assisting techniques were used in 21 (14.9 %) surgeries, flow-redirecting
devices were installed in 7 (5 %) surgeries, in 3 (2.1 %) surgeries aneurysm occlusion was attempted. In the majority of cases complete occlusion
of the aneurysm was achieved (class | per the Raymond—Roy Occlusion Classification (RROC)): 70.2 % of patients; subtotal occlusion (class I
per RROC) was achieved in 25 (19.1 %) patients, partial (class Ill per RROC) in 11 (8.4 %). Intraoperative complications developed
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in 11.4 % of cases. Clinically good treatment outcome (score 4-5 per the Glasgow scale) was achieved in 102 (778 %) patients, unsatisfactory
result (score 1 per the Glasgow scale) was observed in 20 (15.3 %) patients.
Conclusion. In patients with cerebral aneurysms who underwent surgery using endovascular technigues at the Regional Vascular Center

of Petrozavodsk generally favorable clinical outcomes were achieved.

Keywords: cerebral aneurysm, cerebrovascular disease, minimally invasive treatment, endovascular technique, complete aneurysm occlusion,

favorable clinical outcome, regional experience

For citation: Karshunov M.V, Myachin N.L., Korzun A.S., Kiselev V.S. Endovascular treatment of patients with cerebral aneurysms at the Regional
Vascular Center of Petrozavodsk. Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(4):12-9.
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BBELEHUE

3HaYNMOEe MECTO CPeAy COCYINCTRIX 3a00JIEBaHUIA TO-
JIOBHOTO MO3Ta 3aHUMAIOT IiepeOpabHbIC aHeBPU3MBI,
Yale BCTPEYAIOIIeCs Y JTFOICH TPYIOCIIOCOOHOTO BO3pacTa.
C mpakTU4eCcKoil TOUKHU 3peHUs] Han0oJjIee BasKHBIM 111~
JIEMHUOJIOTMICCKIM TTOKA3aTeIeM, OTHOCSIIINMCS K TaHHOM
ITaTOJIOTUH, SIBJISIETCS BEICOKASI YaCTOTa CyOapaxXHONIAb-
Hbix kKpoBousnusHuii (CAK) — 10 85 %. 1o naHHBIM 11~
Teparypel, 3aboieBacMocTh aHeBpuaMaTnaeckuM CAK no-
cturaeT 9—13 ciaygaeB Ha 100 TeIc. HacemeHus B rox [1, 2],
B Pecniybnuke Kapenus ata umndpa cocrasiser 6 ciyyaes
Ha 100 Teic. HacemeHud [3]. B pe3ynbraTe KpOBOM3IUSIHUS
10—15 % maumMeHTOB YMUPAIOT €llle Ha JOTOCITUTAIHBHOM
3Tare, a CMepTHOCTB B ITepBhie 30 THE# OT maToreHeTuIe-
ckux ocyoxHenunit CAK gocruraer 50—60 %. ITpuGnusn-
TebHO Y 30 % BbIKMBIIMX IIALMEHTOB UMEIOTCS IIPU3HAKHU
nIyookoit maBamuau3aunu [2]. CBoeBpeMeHHO IpOBeIeH--
Hasl XUpYypIrudecKasl oIepaims IT03BoJIIeT IIPEIOTBPATUTD
IIOBTOPHBIN pa3phiB aHEBPU3MBI, a TAKXKE IIPOBOIUTH 00-
Jiee arpeCCMBHYIO PEAHMMALIMOHHYIO TEpaInIO, HAIlpaB-
JICHHYIO Ha KyITIPOBaHME OTeKa TOJIOBHOTO MO3Ta U Iiepe-
OpaJlbHOTO Ba3ocIla3Ma ¢ MUHUMAJbHBIMH pPUCKAMU
reMopparn4ecKnx ocyioxHeHuit. CoBepIIeHCTBOBAaHUE
BHYTPUCOCYIVCTOIO MHCTPYMEHTAPHUS 3a MOCICTHUE IC-
CSTUJICTHS, TIOSIBICHNE HOBBIX SHIOBACKYJISIPHBIX TEXHO-
JIOTU ¥ IMEIOIIecs JTaHHBIC MeTaaHAIN30B YKa3bIBaIOT
Ha 0oJiee BBICOKYIO YAacCTOTy OJIarONMPHUATHBIX MCXOIOB
Yy HMAIMEeHTOB II0C]Ie MAJIOMHBA3UBHOTO JIedeHUsI. Kom-
IUIEKCHOE JICUCHNE TOr0 KOHTUHTEHTA OOJBHBIX ITO3BO-
JISIeT JOOUTHCS TTOJIOKUTEIBHBIX NCXOIOB 3a00IeBaHUS
B 00JIbIIMHCTBE ciiydaeB — 10 80 %.

Ileap uccaenoBanusi — OlLIEHKA OIbITA MPUMEHEHUS
SHIOBACKYJISIPHOTO METOA JICUCHUs IMAIlIeHTOB C aHEB-
pU3MaMHM COCYIOB TOJIOBHOTO MO3Ta (eTo 3 (peKTUBHOCTA
n 0e30ITaCHOCTH) Ha 6a3e PermoHaabHOrO COCYIMCTOTO
mentpa r. [leTpo3aBomcka.

MATEPWAJTbI U METOLbI

IIpoBeneH peTpOCIIEKTUBHBIN aHATIN3 UCTOPHUIA 0071e3-
HU HAIIMEHTOB, ONIEPUPOBAHHBIX SHIOBACKYJISIPHO Ha Oa-
3¢ HEMpPOXUPYPIUUECKOro OoTAeneHus1 PecnybirkaHCcKom
oompHUIEI UM. B.A. BapaHoBa, 3a epuon ¢ masg 2015 &
o nexkadbpp 2022 1.

DHIO0BACKYJISIPHBII METO JICUCHUS OBbLI IMPUMEHEH
y 131 marmmeHTa B Bo3pacte oT 21 1o 87 et (Bcero 158 aHeB-
pU3M), CpeIHUI BO3paCT IMAIlMEHTOB COCTaBWII 54 rona,
COOTHOIIIEHUE MYXXYMH 1 XKeHIIH — 1:1,6.

VY 89 (67,9 %) nauueHTOB 3a60IeBaHKe MaHU(DECTH-
posato pazputreM CAK (TomoBHast 60J1b, 04aroBass CUMII-
tomaTuka), y 42 (32,1 %) Habmonanuch Hecnenuduue-
CKI€ CUMIITOMEL. ¥ TTAIIMECHTOB ¢ KIIMHUYECKOMN KapTHUHOM
pa3pbeIiBa aHEBPU3MBI COCTOSIHHE IIPH ITOCTYIUICHUM OBLIO
paciieHeHo Kak I creneHsb TskectH o mikaie Hunt—Hess
B 3 (3,4 %) cnyuasax, Il crenens — B 31 (34,8 %) ciyuae,
I1I crenens — B 33 (37,1 %), IV crenens — B 12 (13,5 %),
Vcrenens — B 10 (11,2 %) cay4asix.

VY 108 (82,4 %) nanueHTOB Obla BbISIBJIEHA €IVHCT-
BeHHAas aHEeBpM3Ma, CIydaldl MHOXECTBEHHBIX aHEBPU3M
cocraBmu 17,6 %. CoyeTaHue apTeprOBEHO3HON MaJjlb-
dopManu ¢ apTepraIbHON aHEBPU3MOM BCTPETUIOCH
B 1 ciayuae.

Haubonee yacTo aHEeBPU3MEBI JIOKAIM30BAINCH B TIC-
peaHUX OTaenax BuuinsueBa kpyra — 137 (86,7 %) ciayua-
€B, B €r0 3aIHMX OTHeJaX aHEBPU3MBI BCTPETHINCH
B 13,3 % cinydaeB. AHEBpM3MbI BHyTPEHHE COHHOM apTe-
puu BbIsIBIICHBI B 54 (34,2 %) ciyvasix, KOMILIeKca repen-
Hell MO3rOBOI — IIepeaHEN COCIMHUTEIbHON apTepuid —
B 50 (31,6 %) ciayyasix, cpegHeil MO3rOBOM apTepuu —
B33 (20,9 %), ocHoBHOI1 apTepun — B 12 (7,6 %), mucTanb-
HOTIO CerMeHTa IepeaHeii Mo3roBoii aprepuut — B4 (2,5 %),
3aIHeN HUXHEN MO3XeukoBoii aprepuu — B 2 (1,3 %),
BepxHeil Mo3xkeukoBoii aprepun — B2 (1,3 %), V4-cermeHTa
mo3BoHOYHOM apTepun — B 1 (0,6 %) ciydae.

BrisiBIIeHHBIE aHEBpU3MEI pa3e/IeHbI Ha TPYIIIHI B 3a-
BHUCUMOCTH OT pa3MepoB coriiacHo mporokoiny UCAs
(unruptured cerebral aneurysms): <5 mm — 75 (47,5 %)
aHeBpu3M, 5—10 mm — 72 (45,5 %), 11-15MMm — 6 (3,8 %),
>15 MM — 5 (3,2 %), aHeBpU3MBI >25 MM He BCTPEYAIIUCh.
TakuM oOpa3oM, OOJBIIMHCTBO aHEBPU3M UMEIN MaJIbIi
pa3mep (<10 mm).

BceM manmeHTaM IIpy OCTYIUICHUH B OTAEJICHHE BhI-
TIOJTHSUTM MYJIBTACTIMPAIBHYIO KOMITBIOTEpHYIO TOMOTpa-
(u10, KOMITBIOTEPHO-TOMOT PAGIIECKYIO 1/ MIN TOTATEHYIO
CEeJIEKTUBHYIO 1IepeOpaibHylo aHruorpadmio. OueHKyY 3¢d-
(beKTUBHOCTH OIEPATUBHOTO BMEIIATEIHLCTBA IIPOBOIM-
JIN Ha OCHOBAaHMM JAHHBIX KOHTPOJBHOU CEIEKTUBHOM

13
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LepebpanbHOil aHruorpauy HEmOCPEACTBEHHO IOCIIe
OIlEpaTMBHOIO BMeEIIATEJbCTBA MO KiacCUpUKALIUU
Raymond—Roy (Raymond—Roy Occlusion Classification,
RROC). Kinuangeckoe coCTOSTHIE ITAIIMEHTOB OLIEHUBAIN
1o mkase ucxonos [tasro (Glasgow Outcome Scale, GOS)
Ha MOMEHT BBIMMCKHY U3 CTALlMOHAPA.

PE3YNbTATHI

Bcero BrITIonHeHa 141 sHA0BAaCKYIsIpHAS Omepalus.
V¥ 131 mauneHTa BBIIOJIHEHO 110 | omepanuu, y 5 mauueH-
TOB — 110 2 orepali. BUabI onepanuii: peHTTeHIHAOBA-
ckynsgpHas okkimosus (PDO) compansimu — 110 (78 %),
PBO cnupansmu ¢ 6amioH-accucreruueir — 8 (5,7 %),
PBO cnupansamu co creHr-accucteruuein — 13 (9,2 %),
YCTaHOBKA ITOTOK-TIEPEHAIIPABIISIONIETO CTEHTA B COCY —
7 (5,0 %), nonbiTKa BhinogHeHUs1 POO aHeBpU3MbI —
3 (2,1 %). [1oBTOpHBIE ONEpaLUK B OTAAJIEHHOM IEPUOJIE
MIPOBEIeHBI ¥ 5 manueHToB: POO aHeBpU3MBI C OaJLTOH-
acCUCTeHIIMeH (2 onepallii) 1 CTeHT-acCUCTeHIMel (3 ore-
panum).

Hpyrrie BUIBI ONIepaTUBHBIX BMEIIATEILCTB: HAPYKHOE
BEHTPUKY/ISIPHOE NIpEHUPOBaHNE — 3 omepaliiyl, BEHTPH-
KyJIOTIEPUTOHEAIbHOE ITYHTHPOBaHWE — 1, yCTaHOBKaA
JIaTINKA BHYTPUUEPEITHOTO AABICHUS — 1, JEKOMITPECCUB-
Has TpelaHaluvs depera M yaajleHrne BHYTPUMO3TOBOM
reMaToOMBl — 2, MUKPOXMPYPIrUUecKoe KIMITMPOBAHUE
aHeBpU3MBbI — 1.

Oo6mme pe3yabrarbl. TOTaTBHON OKKITIO3MY aHEBPU3MBI
(I xnnacc mo RROC) yaanoce nodutbes y 92 (70,2 %) na-
LIMEHTOB, cyoToTanbHast okkimo3us (11 kiracc mo RROC)
nocturayTa y 25 (19,1 %) matmenTos, yactuaHas (111 xmacce
no RROC) —y 11 (8,4 %). He ynanoch 3HI0OBaCKYJISIPHO
BBIKJIIOUMTH aHEBpU3MY M3 KpoBOTOKa Yy 3 (2,3 %) maiu-
€HTOB B reMOpparndeckoM mnepuone. B mociemyromem
2 manreHTaM OBbLIO BEITIOJTHEHO IMOBTOPHOE BHYTPHUCOCY-
ICTOE BMEIIATEILCTBO C IIPUMEHEHUEM aCCUCTUPYIOIINX
METONIMK ITOC/Ie CTAOMIM3AINY KIIMHITYECKOTO COCTOSTHUST
B IIOCTTEMOPPArMUECKOM TEPUOIE 1 ellle | marueHTy mpo-
BEICHO MUKPOXUPYPTUIECKOE KIUITMPOBAHHE.

HMHTpaorepallnoOHHBIC OCIOXHEHUST HAOII0IAINCh
y 14 (10,7 %) nmauueHTOB, B TOM YMCJIE TEXHUYECKHE —
y 7 Tallie€HTOB, TeMOopparndeckue (MHTpaoIepallmOHHBINA
pa3pbiB aHEBPU3MEI TOCTIe e¢ mepdopaluy CIUpaIbio
1 pa3pbIB HECYIICI apTepun) — y S MallMeHTOB, UIIIEMU-
yeckue (TpomM0O03 IPOCBETAa CTEHTa, TPOMOOAMOOIHUS
U3 KaTeTepoB WM HAIIPaBJISIOMIMNX ITPOBOTHUKOB) —
y 2 marmmeHToB. [TocaeonepalinoHHOE YXYIIIIEHUE COCTO-
stHUS rpou3ouwio y 22 (16,8 %) nauueHToB B BUE Hapa-
CTaHUs WJIN TOSBICHHS 0YaroBOil HEBPOJIOTHUYECKOM
CHMIITOMATUKHU, YTO OBLIO OOYCIIOBJIEHO €CTeCTBEHHBIM
IMaTOTCHETUYECKMM TeUdeHWeM 3a00JIeBaHUSI U He OBLIO
CBSI3aHO C XMPYPTUYECKUM BMEIIATETLCTBOM.

Xopommmit ncxon tedeHust (4—>5 6amroB 1o GOS) 6611
pocturHyt B 102 (77,8 %) nabmoneHusix. Yucio nauueH-
TOB, KOTOPBIM TpeboBajach OJIUTEIbHAS peaOWIndTAa-
ung (3 6amwra mo GOS), cocrasumo 6 (4,6 %). Iy6o-

Kast mHBammau3anus (2 6amia mo GOS) Habmomamach
v 3 (2,3 %) maumenTos. B 20 (15,3 %) city4asx mpon3oLe
JIeTaabHBINA rcxox (Tadu. 1). Cpeay mpyuarH HebIaronpu-
SITHBIX MCXOMOB (JIETaJIbHBIA MCXOM) Mpeodiagann OTeK
M IMCJIOKALMsI TOJI0OBHOTO Mo3ra (14 maiueHToB).

PesynsraTsl B reMopparnuyeckom nepuonae. Ornepupo-
BaHO 83 maLMeHTa: TOTAJbHON OKK/IIO3MU aHEBPU3MBbI
(I xnacc mo RROC) ynanocs nodutbes y 44 (53,0 %) na-
mueHToB, cyoToTanpHas okKio3us (11 kimacc mo RROC)
pocturuyra y 25 (30,1 %), yactuunast (111 xnacc mo
RROC) — y 11 (13,3 %), aHeBpu3Ma He SMOOIM3UPOBA-
Ha —y 3 (3,6 %) manueHTos.

Xopommii ucxon edenust (GOS — 4—5 6amioB) go-
CTUTHYT Y 55 (66,3 %) nauueHTOB, YIOBIETBOPUTEIbHBII
ucxon (GOS — 3 6amna) —y 6 (7,2 %). [lnybokast uHBaIu-
muzanns (GOS — 2 6amra) Ha6monanace y 3 (3,6 %) ma-
uueHToB. B 19 (22,9 %) cnyyasix 3adpMKCUPOBaH JieTallb-
HBIU UCXO/.

MHTpaonepaliOHHbIE OCIOXHEHMUS TEXHUUECKOIO U re-
MOpparu4eckoro xapakrepa Haomonamch y 10 (8,3 %) na-
LIMEHTOB, ITOCJICONEPALIMOHHOE YXYIILIEHUE COCTOSIHUS, HE
CBsI3aHHOE C oIepalueii, oTMe4eHo B 26,5 % ciy4aes.

Pe3yasraTsl B mocTreMOpparn4eckoM nepuojie u Je-
YeHHEe NPH HEPA30PBABLHIMXCA aHeBpU3MaX. BbinmojaHeHO
48 (34 %) onepauuii. ToTanbHast OKKJIIO3USI AaHEBPU3MBbI
(I ximacc mo RROC) mocturnyra B 100 % ciaydaeB. Ocnox-
HEHUE UIIEMUYECKOro XapakTepa (TpoM003 CTeHTa B IocJie-
olepauMOHHOM Iepuoae) pa3suioch B 1 (4,2 %) cay-
yae: Ha (OHE CBOEBPEMEHHO IMPOBEAEHHON Tepamnuu
yIaJ0Ch BOCCTAHOBUTD IMIPOXOAUMOCTb CT€HTa, OMHAKO
MOCJIeONePALIMOHHOE TeUeHUE OCI0XHMIOCh MH(papK-
TOM MMOKapAa ¢ HeOJarompusTHbBIM UCXOIOM. XOpO-
i pe3ynsraT JedeHus (GOS — 4—5 0aI0B) JOCTUTHYT
B 97,6 % cinyyaes. [Ipou3oiien 1 1eTanbHblii KCXO, CBSI-
3aHHBIA HEMIOCPEICTBEHHO C orepalueil (MHTpaonepanm-
OHHBIIA Pa3pbIB AHEBPU3MBI).

OBCYXIEHME

HccnenoBanme ISAT (International Subarachnoid
Aneurysm Trial) mokazaio, 9To 3HIOBACKYJISIpHBIC BMeE-
IIaTEJICTBA C IPUMEHEHNEM MUKPOCTIMPAJIC IMEIOT JIyd-
mre GyHKIHMOHATBHBIC MCXOIBI JICICHUS TP He3HAUM -
TEJIbHO YCTYIAOIIEM IT0Ka3aTelie paguKalbHOCTHU
B CPaBHCHUM C MUKPOXMPYPTUUECCKUM KIMITMPOBAHUEM
y IAalIMEHTOB B TEMOPPArnIecKoM IIePHOJIE, KOTOPBIM OV -
HAKOBO MOIXOAAT 00a BapraHTa jedeHusx [4]. [To pe3ynb-
TataM 1-rommaHoro rccrenoBanust BRAT (Barrow Ruptured
Aneurysm Trial), B Koropre ImaimeHTOB, IEPEHECIINX SHI0-
BacCKyJISIpHOE JICYCHUE, CTATUCTUICCKY 3HAYMMO HIDKE Ya-
CTOTA TIOXUX KIIMHIYECKHX UCXOIOB (>2 0aTOB IO MOIH-
¢dumupoBaHHO! mmIKaje P3HKWMHA) IO CpaBHEHUIO
C HMalyeHTaMM XUPYPIrUIeCcKoii rpymbl — 23,2 % npoTtus
33,7 % [5].

AHaJI3 HAIIIETO TIePBOTO OIIBITA ITPOBEICHMS SHI0BA-
CKYJISIDHBIX BMeIIaTeIbCTB (22 manrenTa 3a 2012—2015 )
MOKa3aJl XOPOIIre Pe3yJbTaThl IO MCXOmaM JICUCHUS
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Tabnuua 1. AHanu3 neTanbHbIX UCXOH0B Yy nauneHToB C uepe6paﬂbe|MV| aHeBpU3MaMy, NoNyYNBLLINX 3HO0BACKYNAPHOE Nie4eHne

Table 1. Analysis of deaths of patients with cerebral aneurysms who received endovascular treatment

10

11

12

13

14

15

16

17

Aneurysm location

IIMA-TICA
ACA—ACoA

A2-cerment [IMA
ACA A2 segment

[MIMA-TICA
ACA—ACoA

IIMA-TICA
ACA—ACoA

IIMA-TICA
ACA—ACoA

BCA
ICA

CMA
MCA

IMIMA-TICA
ACA—ACoA

BCA

IMIMA-TICA
ACA—ACoA

IIMA-TICA
ACA—ACoA

IMIMA-TICA
ACA—ACoA

IMIMA-TICA
ACA—ACoA

BCA
ICA

BCA
ICA

IMIMA-TICA
ACA—ACoA

M1-cermenr CMA

Severity of the condition
per the Hunt—Hess scale
prior to surgery

v

PaspriBa aneBpu3mMbL
He ObUIO0
Without aneurysm rupture

v

\%

v

Pa3pbiBa aHeBpU3MBbI
He ObLIO
Without aneurysm rupture

v

111

II

111

111

111

111

111

Day

of death

19-e
1 9th

103-u
o

57-e
57|h

13-e
130

12-¢
1 2lh

128-¢
128"

12-¢
121h

24-¢
24

11-e
lllh

12-e
12[h

3 rd

Cause of death

OTeK U AUCIOKALIMS TOJJOBHOIO
Mo3ra
Cerebral edema and dislocation

OrTeK 1 AUCIOKALMS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

INommopranHast HETOCTATOYHOCTD
Multiple organ failure

TpoM0O03MO0JIMST TIETOYHOM
apTepuun
Pulmonary embolism

OTeK U AUCTOKALIMSI TOJJOBHOTO
MoO3ra
Cerebral edema and dislocation

WHudapkT Muokapma
Myocardial infarction

OTeK 1 AUCIOKALNS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

IMommopranHast HETOCTaTOYHOCTD
Multiple organ failure

OTeK U AUCIOKALIMSI TOJJOBHOTO
Mo3ra
Cerebral edema and dislocation

HOJIPIOpI‘aHHaH HEOAOCTAaTOYHOCTb
Multiple organ failure

OTeK U AUCIOKALIMS TOJJOBHOTO

Mogara, nmoJimopraHHas HEJoCcTaTo4y-

HOCTb

Cerebral edema and dislocation, multiple

organ failure

OTeK M AUCIOKALNS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

OTeK M AUCIOKALNS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

OTeK M AUCIOKALNS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

OTeK M AUCIOKALNS TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

OTeK ¥ AUCIOKALNS TOJIOBHOTO
MO3ra
Cerebral edema and dislocation

OTeK M AUCIOKALNS TOJIOBHOTO
MO3ra
Cerebral edema and dislocation

2025

‘Was open interverntion
performed?

HB/I + naTtunk BU/]
EVD + ICP monitor

HBI
EVD

He npoBoauinoch
‘Was not performed

He npoBoauinoch
Was not performed

He npoBoaunoch
‘Was not performed

ITpoBoaunock (KOppek-

VST TIOJIOKEHUST CTEHTA)

Was performed (correction
of stent position)

KIITY, ynanenue BMT'
OPC, ICH resection

BITIII
VPS

He npoBoauioch
‘Was not performed

He npoBoauioch
Was not performed

He npoBoaunoch
‘Was not performed

HBJ
EVD

He npoBoauioch
‘Was not performed

He npoBoauioch
‘Was not performed

He nmpoBoaminoch
‘Was not performed

He nmpoBoamiochk
‘Was not performed

KIITY, ymanenue BMI'
OPC, ICH resection
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Aneurysm location Severity of the condition Da
per the Hunt—Hess scale Y
: of death
prior to surgery

OA 19-e

18 BA 1\% 1o
IIMA-TICA 3-u

19 ACA—ACoA v BE
IIMA-TICA 14-¢

20 ACA—ACoA v 14t

OKoHYaHWe Tabn. 1
End of table 1

Cause of death

'Was open interverntion
performed?

OTeK U AUCTOKALIMSI TOJJOBHOTO
Mo3ra
Cerebral edema and dislocation

He npoBoaunoch
Was not performed

OTex U AUCIOKALIMSI TOJIOBHOTO
Mo3ra
Cerebral edema and dislocation

He npoBoauioch
Was not performed

OTeK ¥ AUCIIOKALIMS TOJIOBHOTO
MoO3ra
Cerebral edema and dislocation

He mpoBoannoch
‘Was not performed

Ilpumenanue. [IMA — nepedusis mozeosas apmepus; I[ICA — nepednsis coedunumenvhas apmepusi; BCA — enympennss connas apmepus; CMA — cpeo-
HAA mo3eoeas apmepus; OA — ocrosnas apmepua; HB/ — napyicrnoe éenmpukynapHoe openuposarue; B4/ — enympuuepentnoe dasaenue;

KIITY — kocmHo-naacmuveckas mpenanayus yepena, BMT' — enympumoseoseas eemamoma,; BIIII — eenmpukyronepumoneansvHoe wyHmupogatue.
Note. ACA — anterior cerebral artery; ACoA — anterior communicating artery; ICA — internal carotid artery; MCA — middle cerebral artery;

BA — basilar artery; EVD — external ventricular drain; ICP — intracranial pressure; OPC — osteoplastic craniotomy; ICH — intracerebral hematoma;

VPS — ventriculoperitoneal shunt.

B 91 % cnyuaes no mkaie GOS. C HaKOTUIEHUEM MepBO-
HAYaJIbHOTO OTIBITA U PE3YJIBTATOB, a TAKXKE C HaYaJIoM
WCIIOJIb30BAHUS ACCUCTUPYIOIINX METOAUK (OaioH-
¥ CTEHT-aCCUCTEHIIMN) YBETUYMBAIOCHh KOJTUYECTBO BbI-
TIOJTHSIEMBIX SHJ0BACKYJISIPHBIX OTlepalivii Ha 0a3e Halle-
IO OTAEJIEHHUS; YACIIO OTKPBITBIX OIIEPaLIMid 33 YKa3aHHbIA
nepuon coctasuio 135 (puc. 1).

DTU NaHHBIE COTJIACYIOTCSI C Pe3yIbTaTaMU UCCIIEN0-
BaHU1 npyrux aBTopoB. Hampuwmep, B padote J.M. C. Van
Dijk 1 coaBT., B KOTOpOIi U3y4annch TEHACHIINY B ICUCHUN
Ppa3pbIBOB LiepedpanbHbIx aHeBpr3M ¢ 2002 o 2008 ., Obin
OTMEUYEHBI CTATUCTUYECKY 3HAYMMOE YBEJIMUYECHHE YKCa SH-
JIOBACKYJISIPHBIX BMeatesbeTs (¢ 17,28 no 57,59 %) v yiyu-
IIeHVEe KIMHUYECKUX PE3YJIbTaTOB B IPYITIaxX MalMeHTOB,
TIOJTyYMBILIAX SHAOBACKYIISIPHOE JIEUEHNE, a TAKXKE CMeEle-
HHE B CTOPOHY OT MUKPOXUPYPTHYECKUX METOIOB [6].

Jleuenne aneBpusMm B octpom niepuonae CAK siBnsiercst
BaXXHBIM B IPOTHOCTUYECKOM TIJIaHE C TOUYKU 3PEHUST UC-
Xofa 3aboJieBaHusl. XMpyprudeckoe JeueHre HarpaBieHO
Ha MIPeIOTBPAIlIEHI e TTIOBTOPHOTO Pa3phiBa aHEBPU3MBI, U Be-
JTYIIUM TIOKa3aTeleM CIYXWUT PaauKalIbHOCTh OKKITIO3UN
MeIITKa aHEBPU3MBI, T. €. BHIKITIOUEHHE €€ U3 KPOBOTOKA.

B uccnenoBanuu P. Brzegowy u coaBT. ObITM peTpo-
CTIEKTUBHO TIpOaHaIN3UpoBaHbl 111 cmyyaeB smbonu-
3allMM aHEBPU3M IEPENHEN COECAUHUTENBHONW apTepuu
(80,7 % pazopsaBmuxcs 1 19,3 % Hepa3opBaBIIUXCS).
Cpasy nociie npouenypsl y 56,9 % mauyeHToB ObLT ycTa-
HosneH I knace okkmosun no RROC, y 37,6 % — 11 xnacc
[7]. T1o naHHBIM APYTHUX aBTOPOB, HEMEIJIEHHbIE MTOKAa3a-
Teau okkiIo3uM 1o mkajge RROC 6putn ciaemyommmu:
nosHast okkmo3us (kiacc 1) —y 57,5 %, ocrarouHas 1ieiika

30

:: A
T~ A/
Y4 \ /

/ \ 4

e OTKPbITBIE BMELUATENbCTBA / Open interventions

Konuuectso onepauuit / Number of operations

e JH[0BACKYNSPHbIE BMELLATENbCTBA / Endovascular interventions
0 T T T T T T T 1

2015 2016 2017 2018 2019 2020 2021 2022
Togwl / Years

Puc. 1. OnepamusHeie eMewamenscmea no nosody uepebpasbHLIX GHE8PUIM
8 HelipoxupypauyeckoM omdeneruu Pecnybnukarckol 6omeHuysl uM. B.A. bapa-
Hoea (2. llempo3aeodck)

Fig. 1. Surgical interventions due to cerebral aneurysm at the Neurosurgery Division
of the Republican Hospital named after V.A. Baranov (Petrozavodsk)

(xmacc I1) —y 32,5 % v octatouHast aHeBpu3Ma (kiacc 111) —
y 10 % [8].

PanvkanbHOCTH oriepalumy yBeTMuuBaeTCsl TIPY UCTIONb-
3o0BaHnu accuctupyomux Mmeronnk: C.H. Kim u coabr.
B rpynmne 11 mpoonepupoBaHHBIX MALMEHTOB OTMETUIU
PanuKaTbHOCTh OKKITIO3UM aHEBPU3MBI CO CTEHT-aCCUCTEH-
nueit (I knace mo RROC) B octpom niepuozne B 72,7 % ciy-
yaes, a 11 kinacc mo RROC — B 3 (27,3 %) caydasx. B uc-
CNIeIOBAHUU YaCTOTa JOCTUXEHUSI TAKOTO Pe3yibrara,
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kak | ximacc mo RROC, 6b11a camoii BEICOKOI TIPY UCITOJTb-
3oBaHMu OatoH-accucteHuuu (73,9 %, 95 % nosepu-
TeNIbHBIN nHTepBa 65,0—81,2 %) [9].

B HarreM mccrefoBaHUN pagruKaaIbHOCTh OKKITIO3UK
aHEBPU3MBI B OCTPOM Ilepuoje JocTurana | Kiacca
o RROC B 53 % ciayuaes u 1l kinacca — B 30,1 % ciyuaes.
B ocTpoM meproe 13 aCCUCTUPYIOIINX METOIUK UCTIOb-
30BajiM TOJIBKO OAJIJIOH-ACCUCTEHIIMIO, YTO TTO3BOJIMIIO
JOCTUYb TOTaJbHOU OKKJIIO3UU AHEBPN3M BO BCEX OTUX
ciyyasix.

B uccnenosanvnt ARETA 110 o1ieHKe cTerneHr OKKITIo3Ur
aHEBPM3M B OTHOIIEHUU TMOCJIENYIONIEro pa3pbiBa U,/ Win
peKaHaIM3alMy IPUMEHSIFOT TEPMUH «aleKBaTHast OKKITIO-
3Usl», KOTIa CyMMUpYIoTcst crenenn okkmo3un | u 11 kiiaccos
mo RROC. B pa6ote J.R. Mascitelli u coaBt. 99 aneBprzm
I xmmacca cpasum co 110 aneBpuzmamu 1 kmacca. He 66010
BBbISIBJICHO HUKAKOM Pa3HUIBI B YaCTOTEC ITIOBTOPHOTIO JIC-
uvenust (3,3 % (I xnace) nportus 8,5 % (11 k1acc), p = 0,196)
i yacrorte ocnoxHenuit (9,1 % (I xnacc) npotus 4,6 %
(II kimacce), p =0,12) [10].

Puc. 2. CenekmusHas n1e80cmopoHHSS KapomudHas aHeuozpagus e kocoli (a—s) u npsMoli (2) NpoeKyUSX: a — A0 OKK/IK3UU aHeepU3Mbl CNUPASMU; 6 — 8bINOJIHEHA OKKJIO-
3us1 aHespu3Mbl OMAesiseMbIMU CNUPANISMU; 8 — Yepe3 6 Mec nocsie onepayuu: onpedesisemcs U3MeHeHue OpMbl QHE8PU3MbI U ee PeKaHaNU3auyus; 2 — 8bIN0SHeHa mo-
MasbHAS OKK/TIO3US GHEBPU3MbI 0MAe/ISeMbIMU CNUPANSMU CO CMeHm-accucmenyuel

Fig. 2. Selective left-sided carotid angiography in oblique (a—8) and frontal (2) projections: a — prior to coil occlusion; 6 — after aneurysm occlusion with detachable coils;
8 — 6 months after surgery: changes in aneurysm shape and its recanalization are observed; 2 — complete occlusion of the aneurysm using detachable coils with stent assistance
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B Hamieit rpynme maiMeHTOB afieKBaTHAS OKKITIO3MST
KaK pe3yJIbTaTr ollepanun JocTUrHyTa B 83,1 % ciaydaes
TIPY SHAOBACKYJSIPHOM JICYEHUM aHEBPU3M B OCTPOM Tie-
puoze. HabmoneHue 3a manmeHTaMu Mocjie BBIMTUCKU OCY-
LIECTBIISLIOCH IOCPEACTBOM KOHTPOJIBHBIX OCMOTPOB (S1B-
Ka TMalnueHTa), NpPU HEOOXOAUMOCTU TMAILMEHTOB
Hamnpasisuld Ha rocnuTanu3auuio. CiayyaeB NOBTOPHBIX
Pa3pbIBOB aHEBPU3MBI TOCJIE OMEpPaIui HE BBISIBICHO.
[MpuBoauM MpuMep peKaHAIM3aNU AaHEBPU3MBI Y AL -
€HTa TIPU MOCTeIYIONIEM KOHTPOJIE TIOCIIE IEUeHUSI.

Kimnnaeckwii npumep. /layuenmka I., 63 rem, nocmy-
nuaa 6 Heiipoxupypeuueckoe omoenerue Pecnybaukanckoil
oonvHuybt um. B.A. bapanosa (2. Ilempo3zasodck) 12.06.2016
¢ Kaunuueckoi kapmunoii CAK. Kaunuuecku: sxcanrobut
Ha 20108HYI0 6046, mowHomy, pgomy. Taxcecmb cocmosiHus
no wxane Hunt—Hess — Il cmenens; nyasc — 78 yd/mumn,
pummuunblil; apmepuanvioe daenenue — 130/90 mm pm. cm.;
nupamuonas HedoCcmamo4HOCMb.

IIpu yepebpanvroii aneuoepaguu visigrena mewiomuamas
aHespusmMa HenpasuavHoil gopmot pazmepamu 4,0 x 8,0 mm
c weiikoi 2,0 mm (puc. 2, a). B skcmpernom nopsoke vtnon-
HeHa OKKAN3UsL AHe8PU3Mbl 2UOpaeautecKy omaoensembimu
cnupanamu. Henocpedcmeenno nocae onepayuu npu KoHm-
PONBHOIL aHeUOpapUU ceneHb OKKA3UU AHe8pU3MbL pac-
yeHeHa Kak «docmamouHas» (puc. 2, 6). [layuenmka gvinu-
cana Ha 23-u cymku 6 y0081emeopumenbHom COCMOSHUU
(4 6anna no GOS).

Yepes 6 mec nocae onepayuu nayueHmKa NOBMOPHO 20-
CRUMAAUUPOBAHA 8 KAUHUKY 051 BbINOAHEHUS] KOHMPOAbHOIL
ceaexmueHoil aneuoepaguu. Ilo pezyabmamam aneuoepaguu
onpeodensinuce UaMeHeHue hopmbl AHEBPUIMbL U ee PEeKAHANU-
sauus — 0o I1I kaacca no RROC (puc. 2, 8). llayuenmie
6bINOIHEHA NOGMOPHAsL ONepauus — 3H008ACKYASAPHAS OK -
KAH03UsL AHe@PU3Mbl OMOeASIEMbIMU CRUPANSIMU CO CHIeHM -
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poBan 3(PHEeKTUBHOCTh 1 0€30ITaCHOCTH IIPOBEICHHOTO
B iepuoz ¢ Mag 2015 1. mo gexka6ps 2022 I. 3HIAOBACKYISIP-
HOTO JieueHUs LiepeOpabHbIX aHeBpU3M Ha 0a3e Pecmy0-
JIMKaHCKOM 6onbHULIBI M. B.A. BapaHoBa u 6yaronpusr-
HbIe KIIMHUYECKNE MCXOAbl Y MAIlMeHTOB C YKa3aHHOMU
MmaToJIOTHEe. DHIOBACKYISIDHBIIT METOM JICUCHUST aHEB-
pPU3M COCYIOB TOJIOBHOTO MO3Ta ITO3BOJISIET BBHIKIIOUNTH
aHEeBPU3MY 13 KPOBOTOKA, a TAK:KE MUHIMM3UPOBATH OIIe-
pPaIllOHHYIO TPAaBMY.

artery. Acta Neurochir (Wien) 2011;153(11):2111-7.
DOI: 10.1007/s00701-011-1139-6
7. Brzegowy P., Kucybata I., Krupa K. et al. Angiographic and clinical
results of anterior communicating artery aneurysm endovascular
treatment. Wideochir Inne Tech Maloinwazyjne 2019;14(3):451—60.
DOI: 10.5114/wiitm.2019.81406
. Hwang J.S., Hyun M.K., Lee H.J. et al. Endovascular coiling versus
neurosurgical clipping in patients with unruptured intracranial
aneurysm: a systematic review. BMC Neurol 2012;12:99.
DOI: 10.1186/1471-2377-12-99
9. Kim C.H., Kim Y.H., Sung S.K. et al. Clinical safety and
effectiveness of stent-assisted coil embolization with NeuroForm
Atlas Stent in intracranial aneurysm. J Korean Neurosurg Soc
2020;63(1):80—8. DOI: 10.3340/jkns.2019.0154
10. Mascitelli J.R., Oermann E.K., De Leacy R.A. et al. Angiographic
outcome of intracranial aneurysms with neck remnant following
coil embolization. J Neurointerv Surg 2015;7(7):484—9.
DOI: 10.1136/neurintsurg-2014-011226
11. Repié¢ Buli¢i¢ A., Ozreti¢ D., Rados M. et al. A 5-year follow-up
after endovascular treatment of 402 intracranial aneurysms —
a single-centre experience. Biomedicines 2024;12(6):1231.
DOI: 10.3390/biomedicines12061231

(o<}



HENPOXUPYPI'US

OpuruHanbHas pabota | Original report ! .
Russian Journal of Neurosurgery

Bkuag aBTopoB

M.B. KopiiryHOB: BBITIOTHEHE XMPYPIHUECKUX OMepaliii, JedeHre NallMeHTOB, COOp 1 06pabOTKa JTaHHBIX, HAMMMCAHKME TEKCTa CTaThH;
H.JI. MstuvH: HEApOXUPYPriyecKoe JieueHUe MalMeHTOB, cOOp JaHHBIX ISl aHAIN3a, PeIaKTUPOBAaHUE TEKCTa CTAThU;

A.C. Kop3ayH: JieueHre MalUeHTOB, BHITOJHEHUE XUPYPTUUECKUX OTEPALIUIi;

B.C. KuceneB: HaydHOE peIaKTUPOBAHUE TEKCTa CTAThHU.

Authors’ contributions

M.V. Korshunov: performing surgical operations, patient treatment, collecting and processing data, article writing;

N.L. Myachin: neurosurgical treatment of patients, data collection for analysis, editing of the article;

A.S. Korzun: patient treatment, performing surgical operations;

V.S. Kiselev: scientific editing of the article.

ORCID aBtopos / ORCID of authors

M.B. KopiryHoB / M.V. Korshunov: https://orcid.org/0009-0009-2842-2874
H.JI. Mstuun / N.L. Myachin: https://orcid.org/0009-0006-6150-778X
A.C. KopayH / A.S. Korzun: https://orcid.org/0009-0002-0413-9897

B.C. Kucenes /V.S. Kiselev: https://orcid.org/0000-0002-7406-9874

KondamkT unrepecoB. ABTOPbI 3asIBJSIIOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.
Conflict of interest. The authors declare no conflict of interest.

®unancupoanue. VccienoBaHue npoBeaeHo 6€3 CIIOHCOPCKON MOIIEPXKKHU.
Funding. The study was performed without external funding.

Cobmoaenne npas nauuenTos. [laiyieHTs! noanucany UHGOPMHUPOBAHHOE COIIaCHe Ha y4acTUe B UCCIICAOBAHUY U ITyOIMKALIMIO CBOMX JaHHBIX.
Compliance with patient rights. Patients signed an informed consent to participate in the study and to the publication data.

Crartps nocrymuna: 30.09.2024. IlpunsTa k myommkanun: 28.08.2025. OnybimkoBana onnaiin: 25.12.2025.
Article submitted: 30.09.2024. Accepted for publication: 28.08.2025. Published online: 25.12.2025.

19



TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

20

HENPOXNPYPI'US

OpuruHanbHas pabora | Original report

DOI: https://doi.org/10.63769/1683-3295-2025-27-4-20

1G

KoMMeHTapui K cTaTbe «JHL0BACKYNAPHOE NeYeHne NaLUeHToB C aHEBPU3MaMM COCYA0B FO/I0BHOMD
Mo3ra Ha ba3e PermoHanbHoro cocyamuctoro LeHTpa r. [letpo3aBoacka»

Comment on the article “Endovascular treatment of patients with cerebral aneurysms at the Regional Vascular

Center of Petrozavodsk”

PaGora aBTOpOB INpeacTaBisieT CO00i BaXKHbII Perno-
HaJIBHBIN OITBIT BHEAPEHUS SHIOBACKYJISIPHBIX METOINK
JIeYeHUS 1epeOpaIbHBIX aHEBPU3M U JEMOHCTPHUPYET Te
W3MEHEHUSI, KOTOPHIE B ITOCIICTHHE TOMBI CTAIN XapaKTep-
HbI TSI HEUPOXUPYprudeckoi ciykonl Poccun. [1omyyeHHbIe
PE3YIIBTaThl — BBICOKAS YaCTOTA TOTATBHOM M CYOTOTAIBHOM
okkmo3un aHespusM (I-II kiacc mo RROC — 89,3 %),
ImpreMIeMasl 9acToTa MHTPAOIIepAlIMOHHBIX OCIOKHEHUI
(10,7 %) n nonst GIArONPUATHBIX UCXOMOB (4—5 Ga/IoB
o IlIkane ucxomos I1asro) Ha yposne 77,8 % — conocra-
BUMBI ¢ TAaHHBIMU KPYITHBIX POCCUMCKHX LIEHTPOB M COOT-
BETCTBYIOT COBPEMEHHBIM ITPEACTABICHUSIM O O€30ITacHO-
CTH 3HIOBACKYJISIPHBIX BMEIIIATEJIbCTB.

PaccmarpuBaeMble TaHHBIE COOTBETCTBYIOT TMHAMM--
K€, BBISIBIICHHON B HAIlMOHAJNBHBIX MCCICIOBAHUSIX,
YTO YCWJIMBAeT MX JOKa3aTeIbHYIO IIeHHOCTh. COTjIacHO
pe3yJIBTaTaM MHOTOIIEHTPOBOTro Poccuiickoro ncciemona-
Hus 110 xupyprun aHeBpusM (PUXA I1), onmydmmkoBaHHOTO
B 2021 ., BRyroumBLIero 6135 manueHToB u3 22 HeMpoXu-
PYPTUYECKMX OTHeNIeHIT Poccuu, moJist SHIOBACKYJISIPHBIX
BMmemarenbeTB B 2021 . goctrmia 52 %, torna kak B 2017 &
cocrabisuia 40 %. Ha atom doHe pesynsraTsl Ilerposa-
BOJICKOTO IIeHTpa AeMOHCTPUPYIOT aHAIOTMYHYIO TCHIIEH-
LINIO0 — YBEJIWYCHHE YMCIIa SHIOBACKY/ISIPHBIX OITepaIInid
(141 BMelLIATELCTBO 3a IEPUOA HAOIIOAEHUS) U aKTUBHOE
BHEIPEHNE aCCUCTUPYIOIINX TeXHOJOTHM. OCOOEHHO BaX-
HO TO, 4TO B TPYIIIE MTAIIMCHTOB C PA30PBaBIINMUCS aHEB-
pY3MaMH1 aBTOPaM YIAIOCh JOOUTHCS aeKBAaTHOM OKKITIO3UN
(I, II crerern mo knaccudpukamuu J. Raymond, D. Roy)
B 83,1 % ciy4aeB 1 COXPaHUTb IIPUEMIIEMbIiA YPOBEHb Jie-
tanbHOCTH (22,9 %), 4TO HAXOAUTCS B AMAIA30HE TOKa-
3aTeliell peTHOHAIBHBIX COCYIMCTHIX IIEHTPOB 10 TaHHBIM
PUXA II (netanbHOCTD 16,3 % 1pu pa3pbiBe aHEBPU3MbI
B 2021 ).

B nccrnenoBaHNM aBTOPOB OIS TTAITMEHTOB C Pa3phl-
BOM aHEeBPU3MBbI cocTaBmia 67,9 %, nmpuueM 3HAYUTEb-
Hasl MX YaCTh HAXOIWINCh B TSDKEJIOM COCTOSTHIH T10 IIIKaJIe
Hunt—Hess — 11—V crenens. B aTux ycioBusix monay4yeH-
HBIE TTOKa3aTe T 3P (HeKTUBHOCTH 1 O€30ITaCHOCTH SHIO0-
BAaCKYJISIDHOTO JICUCHUST JEMOHCTPUPYIOT BBICOKHIT YpPO-
BEHb OPraHM30BAaHHOCTU Pa0OOTHI M COOTBETCTBYIOT
COBPEMEHHOM KIIMHIUYECKOM ITpakTrKe. CliemyeT MoTIepK-
HYTb, YTO CTPYKTypa IAallMEHTOB PeTHOHAIBHOTO IIEHTpa

BKJTIOYAET MPEUMYIIECTBEHHO ITAIlEHTOB C Pa3phIBOM
aHeBPM3M rojI0BHOro Mo3sra (1o 65—71 %), U3 KOTOphIX
92,5 % malueHTOB OlepUpPOBaHEI B epBhie 14 CyT mocie
pa3pbIiBa aHEBPU3MEL, YTO B TIOJIHOI Mepe OOBSICHSICT BbI-
SIBJICHHBIC pa3Indus ¢ PperepaaTbHbIMU YIPEKICHUSIMH.

Ocoboro BHUMaHUs 3aCIyKMBAaeT aHAJIN3 OCIOXHE-
HUI ¥ TPUINH HeOJIaronpusTHLIX NcXomoB. Kak B mccie-
JIOBaHUM aBTOPOB, Tak U B JaHHbIX PUXA Il npeobaana-
OoIIMM (PaKTOPOM JICTATLHOCTH SIBJISIETCSI MACCUBHBII OTEK
W IUCJIOKAIIMS MO3Ta, 00YCIOBIICHHBIE TTATOTEHE30M CY0-
apaxHOMIAJEHOTO KPOBOMBIUSHUS, a HE 0COOCHHOCTSIMU
xupypruueckoro nocodousi. B nccneposanun PUXA 11
OTMEYEHO, UTO JICTAJIbHOCTH B TIepBhIe 14 cyT mociie pas-
pBIBa aHEBPU3MBI B PETMOHAIBHBIX IIEHTPAX JOCTUTAET
17 %, 4TO MpakTU4YECKU MAECHTUYHO MaHHBIM pabOThI
M. B. KopiuryHoBa 1 coasT. (JeTaibHble NCXoabl — 22,9 %
Yy HMAlMEHTOB ¢ Cy0apaxHOMIATbLHBIM KPOBOU3IUSHIEM,
OOJIBIIIMHCTBO — B OCTPOM TIEPHUOIIE).

TakuM 06pa3oM, IpeacTaBIeHHOE UCCIICIOBaHNE BHO-
CHT 3HAYMMBIH BKJIAZ B (POPMUPYIONIYIOCS JOKA3aTEIbHYIO
6a3y 0 poJIM SHIOBACKYIISIPHOTO JICUCHHS B PETHOHAIBHBIX
cocyaucThIX eHTpax. COmoCTaBUMOCTh KITFOUEBBIX ITOKA-
3aTeNeil ¢ MaHHBIMM MHOTOIIEHTPOBOTO aHAJM3a CBHUIE-
TEJIbCTBYET O BEHICOKOM YPOBHE OpTraHM3aIlM SHIOBACKY-
JIIPHOM TTOMOIIM W TIOATBEPXKIAET, YTO TIPU HAIMINH
MYJBTUIMCIUTIIMHAPHOTO MOIX0Aa M Pa3BUTOM MaTepH-
aTbHO-TEXHUYECKOM 0a3bl perMOHAIBbHBIC IIEHTPHI CIIO-
COOHBI OOecreunBaTh Pe3yJbTaThl, COOTBETCTBYIOIINE
HallMOHAJIBHBIM cTaHmapTaM. PaboTa aBTOpOB JOMOIHSIET
JTAaHHEBIC IPOBEICHHBIX NCCIICTOBAHUI TT0 XUPYPTUHU aHEB-
pu3M B Poccnm 1 momaepKuBaeT, 9To JaJIbHeIIee paciim-
pEeHME aCCUCTUPYIOIINX METOIUK, TTOBBIIIIEHNE TOCTYITHO-
CTH CTEHT-aCCHUCTCHIINM U ITOTOK-TIepEeHAMIPaBIISIONINX
TeXHOJIOTHI, a TaKXKe ONTHUMM3AIUS MapIIpyTU3allnuy
IMAIIIEHTOB MOTYT CTATh KJIFOUeBEIMI HAITPABJICHUSIMU pa3-
BUTUS TIOMOIIM OOJIBHBIM C 1IepeOpalbHBIMU aHEBPU3Ma-
MM B CyObeKTaxX HaIlleil CTpaHBbI.

T.A. Ilamoxun, K.M.H.

(DPIAOY BO «Poccuiickuii HayuoHanbHblil
uccne008amenbCKuil MeOUUUHCKUN yHugepcumem umenu
H.U. ITupoeosa» Munszopasa Poccuu;

DI'BHY «Poccuiickuil yeHmp Heépoao2uu U HeUpoHayK»)
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CraHoBneHue Kadeapbl HEMPOXUPYprm
B LleHTpanbHOM MHCTUTYTe YCOBEPLLIEHCTBOBAHMS

Bpayen (19351941 rr.)

KoHTakTbI: [.0. Enndepos, b.J1. JluxtepMan
Omutpuin IMutpuresmy
Enndepos
stablo@mail.ru

@rAQY BO llepsbili Mockosckutli 2ocydapcmaetHbili MeduyuHekull yHusepcumem uM. Y. M. Ceyerosa MuH3dpasa
Poccuu (CeyeHosckuli YHusepcumem); Poccus, 119048 Mockea, yn. Tpybeukas, 8, cmp. 2

Llenb nccnenoBaHus — onpeaenuTb, Kak MeHsAnach NOCTAMMNAOMHANA NOArOTOBKA N0 HEMPOXMPYPrm B LieHTpansHOM MHCTUTYTe YCOBEpLLEHCT-
BoBaHus Bpayer (LNY) c MoMeHTa 0bpa3oBaHuMsa kadeapsl Hepoxupyprim (1935 r.) oo 3sakyauwmm LMY 13 Mockesl (15 oktabps 1941 ).
Matepuanel 1 MeTozbl. [poBeaeHsl coop, 0606LLIEHME 1 aHanK3 MaTepranoB POCCHIICKOro rocyjapCTBEHHOMO apxMBa HayYHO-TEXHUYECKON
[LOKYMeHTaLmK, apxmBoB PoCCHICKON MEAMLIMHCKON akafieMum HenpepbiBHOro npodeccmoHansHoro obpasoBanus U HMULL Hepoxupyprisn
nM. akag. H.H. bypaenko.

Pe3ynbTaThl. Ha 0cHOBaHWM COBpaHHbIX JaHHbIX NPOBEAEH aHanu3 AestensHocti LMY no noaroToBKe HEMpOXMPYProB B JOBOEHHbIN NepUof,
(c 1935 no 1941 r.). Bce cobbiTs paccMoTpeHbl ¢ No3uLmm ctaHoBneHus LIY Kak ronoBHoro MHCTWTYTa noarotoBku Bpadeit B CoeTckoM Cotoae,
4TO OTPaXKEHO B AOKYMeHTax (oT4eThl 0 pabote LINY, wraTHble BeAOMOCTM, MPOTOKOMLI U CTEHOrPaMMbl 3acefaHuii 1 ap.). lpukas o co3ga-
HWM Kadeapbl bbin BoiNyLeH B 1935 T, 04HaK0 BYHKLMOHMPOBATL OHa Hayana HeCKOMbKO NIET CMYCTA, KOrAa NOSABUAMCh NepBbIe KYpPCaHTH,
MPOXOAMBLUME CMeuManm3aLmio no Hepoxmpyprm. Kadeapa npopabotana B Mockse o 15 okTsabps 1941 . — o 3gakyaumn LIKY
B I. HoBocmbupcK. KnuHnyeckor 6a3oi 6bin LieHTpanbHbIA HEMPOXMPYPrMYECKUIA MHCTUTYT, COTPYAHUKM KOTOpPOro paboTtanu Ha Kadenpe
Mo COBMECTUTENLCTBY.

3akunouenue. Kadeapa Hepoxmpyprin LAY dakTmyeckn Havana pabotats B 1937 1. B ee fesTensHOCTV NpeBanmpoBanu Kypcsl cnelpnanisa-
LM NPOAOMKMUTENBHOCTBI HECKOMBKO MECALIEB, Ha KOTOPbIX 0by4any Hempoxupyprum obLmx xmpypros. CobbITus BOBHHOTO BpeMeHH 3acTa-
BMIM NepecTpouTs paboty LMY Ha yckopeHHoe obyyeHre CNeLManmCcToB Ha KpaTKOCPOUHbIX Kypcax.

Kntouesble ciioBa: MoCTAMNIOMHAA NOArOTOBKA, LieHTpanbHbIN MHCTUTYT YCOBEPLUEHCTBOBAHWS Bpayen, Uctopus Hepoxupyprin, H.H. byp-
[eHKO, BOBHHO-CaHUTapHas NOLroToBKa

[nsa umtuposanus: Enndepos [.[., Ninxtepman b.J1. CraHoBneHve kadeaps! HeMpoxmpyprm B LieHTpanbHOM MHCTUTYTE YCOBEPLLIEHCTBOBAHMS
Bpayen (1935-1941 rr.). Herpoxupyprvsa 2025;27(4):21-7.
DOI: https://doi.org/10.63769/1683-3295-2025-27-4-21-27

Formation of the Chair of Neurosurgery of the Central Institute
for Advanced Medical Education (1935-1941)

D.D. Eliferov, B.L. Lichterman
I.M. Sechenov First Moscow State Medical University, Ministry of Health of Russia; Bld. 2, 8 Trubetskaya St., Moscow 119048, Russia

Contacts: Dmitriy Dmitrievich Eliferov stablo@mail.ru

Aim. To determine major changes of postgraduate training in neurosurgery at Central Institute for Advanced Medical Training (CIAMT) from
establishment of a Chair of Neurosurgery (1935) to evacuation from Moscow (October 15, 1941).

Materials and methods. Collection, generalization, and analysis of archival materials from the Russian State Archive of Scientific and Engineering
Documentation, the archives of Russian Medical Academy of Continuous Professional Education and N.N. Burdenko National Research Center
of Neurosurgery were carried out.

Results. CIAMT's activity in training of neurosurgeons from 1935 to 1941 was analyzed. All events are viewed from the perspective of CIAMT
formation as leading institution for postgraduate medical training in the Soviet Union, which is reflected annual reports, staff lists, protocols and
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transcripts of meetings, etc. The Chair of Neurosurgery of CIAMT was established in 1935. However, its activity began several years later, when
first trainees specializing in neurosurgery emerged. The Chair worked in Moscow until October 15, 1941 when CIAMT was evacuated to Novosibirsk.
The Chair was based at the Central Neurosurgery Institute. Staff members of Central Neurosurgery Institute were employed at the Chair on
a part-time basis.

Conclusion. The Chair of Neurosurgery began functioning in 1937, when courses of specialization in neurosurgery (mainly for general surgeons)
started. Wartime events forced to restructure the work of CIAMT for intensive training of specialists during short-term courses.

Keywords: postgraduate education, Central Institute for Advanced Medical Training, history of neurosurgery, N.N. Burdenko, medical military
training
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BBELEHUE

B cTaHoBieHUN 110001 KIMHNISCKON TUCIIUTUTMHBI
BaXKeH MHCTUTYLMOHAIBHBIN (haKTOP, BKITIOYAIOIINIA CH-
cTeMy IoAroToBKU Kaapos [1]. B 1885 1. B 1essix ycoBep-
IIeHCTBOBAHUS CHUCTEMBl M CHeIHMaJn3aldy Bpadei
B Cankr-IleTepOypre 661 co3maH nepBhlii B Poccuiickoit
AMIICPUY MHCTUTYT YCOBEPIIICHCTBOBAHMS Bpaueil — Kumi-
Hudeckuii MHCTUTYT Benukoit kassrunu Enensl [1aBnos-
HbI. B 3TOM nHCcTUTYTE ¢ 1885 Mo 1917 1. mponuiu mepe-
MoAroToBKY oKouio 10 Teic. Bpaueii [2]. B utone 1918 1. on
6bLT mepeMeHoBaH B COBETCKUIT MHCTUTYT IJISI YCOBEP-
IIEHCTBOBAaHUS Bpaueii, a B 1922 . — B [ocymapcTBeHHEBINH
KIMHWYECKIIT MTHCTUTYT JJIST YCOBEPIIICHCTBOBAHMSI Bpadeit
(BriocnencTBun — JICHUHTpaICKUiA rOCyIapCTBEHHBIN MH-
CTUTYT IS ycoBepIeHcTBoBaHMS Bpaueil (Jlen[ 11V B))
u TiepeBeneH B mogumHeHue HapkomsapaBa PCDCP
(o aToro oH Bxomw B mogunHeHne Hapkomrpoca) [3].

IIepBoro nexadps 1930 . B Mockse 0511 co3naH LleH-
TpaJIbHBIA MHCTUTYT YCOBEpIIeHCTBOBaHUSI Bpaueii (LII1Y)
(B HacTosIIIee BpeMs — Poccuiickast MeTUITMHCKAsI aKaie-
MU HEIIPEePHIBHOTO MPOo(heCCUOHAIBPHOIO 00pa30BaHMSI
(PMAHIIO)), cTaBmmii TOJI0BHBIM y4eOHO-METOOUYE-
CKHM IICHTPOM B TOCYIapCTBEHHOI CICTEME YCOBEPIIIECH-
ctBoBaHus Bpaueii [4]. [Tpukas o LIV o co3mannu Ka-
denpsl Helipoxupypruu matuponad 15.04.1935 [5].

B maHHOI1 paboTe MpeanpUHSTA IIONBITKA U3YIUTh
HUCTOPUIO 3TO# Kadenpsl ¢ 1935 mo 1941 1., ommpasich
Ha apXWBHBIC TaHHBIC.

Lexs mccemoBaHusT — OIPEICINTh, KAK MEHSIJIACh
MOCTOUIJIOMHAsI ITOATOTOBKA Mo Helipoxupypruu B LIY
¢ MOMeHTa oOpa3oBaHHs Kadeapsl HEHPOXUPYPTUU
(1935 1) no sBakyanuu [IY u3 Mockssl (15 okTsa6ps
1941 ).

MATEPWAJIbI U METOLbI

B nccnenosanue BkimoyeHa MHpopManusa u3 27 ap-
XUBHBIX Ael. Mcrmonb30BaHbl JaHHBIE apXUBOB: Poccmii-
CKOT0 TOCYIApCTBEHHOI'O apXMBa HAyYHO-TEXHUIECKOM

nokymentauuun (PTAHTI) — 17 gea (dpounx 71, omuch
1—6 — gena 13, 16, 2023, 26, 31, 41, 42, 47,61, 62, 77—
79, 126); PMAHIIO — 9 nex (¢poun P-9566, onuch 2 —
nmena 7,21, 35, 66, 137; dong P-9566, onuck 3 — gena 60,
61, 752; nuuHoe neno A.W. Apytionosa 1975 r.); HMUILI
Helpoxupyprum uM. akan. H.H. Bypaenko — 1 memo (7img-
Hoe aey0 A.A. Aperara 1962 r.). Ha ocHoBaHMU MOJTy4YeH-
HBIX JAHHBIX IpOBedeH aHamu3 aedreabHocTu LITUY
10 MOATOTOBKE Helpoxupypros ¢ 1935 mo 1941 .

COBOKYITHOCTh MPOaHATU3UPOBAHHBIX apXWBHBIX
JTAHHBIX MOXHO YCJIOBHO Pa3ieuTh Ha 3 OOJIbIIINE TPYII-
IIBL: 1) cBemeHUS, OTHOCSIIMECS HEITOCPEACTBEHHO K Ka-
denpe Heitpoxupypruu LINY; 2) cBeneHUsT, B KOTOPHIX
nHbopManusa mo u3ydyaeMoi Kadeape mmpeacTaBieHa
OIIOCpeOBaHHO 100 Xe He IMpeAcTaBiIcHa, HO BaXHa
IUIST 00Iero KOHTEKCTa; 3) CBeAeHUSI KOMOMHUPOBAH-
HOTO THIIA.

PE3YJIbTAThI

IlepBoe ymommHaHMe KadeIpbl HEHPOXUPYPTUU —
mpuka3 o MUY ot 15 ampenst 1935 . Ne 57 (apxuB
PMAHIIO), B koTOpoM (UTYpHUPYIOT 2 COTPYTHMUKA: 3a-
Bemylomuii kKadpenpoit mpodeccop H.H. Bypaenko u ac-
cuctent JI.A. Kopeiima'. 3HaYMMBIM SIBJISIETCS TOT (DAKT,
yTo 00e Kadenpsl Helipoxupypruu B CoBeTckoM Corose —
mockoBckas (LINY) n neamnarpanckast (JIeskI MAYB) — co-
3[Maf0TCs TIPAaKTUIECKH OMHOBPEMEHHO: COTJIACHO TTPUKa3y
Ne 20 mupekropa Jlen MUIYB kadenpa Heiipoxupypruu
Jleal’'MAYB mostButacek 19 mapta 1935 1, a ee mepBBIM
3apeaytomumM ctai A.JI. [Tonenos. Kadenpa Helipoxupyp-
rumn JIen['MI/1YB ¢ nepBbIX 1HE# CBOETO CyIIeCTBOBAaHUS
Havajia paboTy, UMesT HeMaJIbIii OIBIT ITOATOTOBKM Bpadeit
pasTYHBIX CITEIMATLHOCTEN B paMKax (paKyIbTaTUBHOTO
Kypca (JIeKIIMOHHOTO (popmaTa) 1o m30paHHBIM IJIaBaM
Xupyprudeckoit Heppomnarosnoruu (1927 r.) [6].

CoOCTBEHHOM OpAMHATYPBI M ACITUPAHTYPHI, COTIACHO
oT4yeTaM U creHorpamMmam 3aceganmii LIAY 3a 1935—1941 1T,
Ha Kadeape HelipoXupyprum He OBLIO.

'Apxus ®TBOY 10 PMAHIIO Mun3sapasa Poccun. ®@. P-9566. Om. 2. . 7. JI. 79.
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YT0 KacaeTcs MOATOTOBKM HEMPOXUPYPIroOB, TO, He-
CMOTps Ha IuiaH Habopa B 1936 r. 15 Bpaueii Ha LUK
ceraIn3alii IIPOIOJLKUTEIILHOCTRIO 4 MeC, Kype II0
HEMOHSITHBIM TIpUYMHAM He cocTosuicst. KypcoB ycoBep-
IIEHCTBOBAHUS ellle He OBIJI0, OMHAKO Ha O0OyJIeHHUE Ha pa-
6odeM MecTe 110 Kadeape HEHPOXUPYPTUU OBLT IIPUHSIT
1 xypcanr 3a I xBaptan (Bo II-IV kBapranax KypcaHToB
He ObU10)2. 1llTaT Kadeapbl COCTABISUIM T€ XK€ COTPY/-
HUKI®.

Kaapsi pemaror Bce

B cBs3u ¢ 20-netuem Benmkoit OKTI0pbCKOI cola-
nuctudeckon pepoiouuu B LIMY cocrosinace HayuHast
ceccHsl, IOCBSIIEHHAS MOCTIDKEHMSIM COBETCKOM METUIIM -
HI (15—19 HOs0ps 1937 1), Ha KOTOPOIt TPO3BYYaT I0OM-
nerinblii noknan H.H. bypaenko «Pa3Butue Helipoxupyp-
run B CCCP 3a 20 net» ot 16.11.19374.

Beictyruienne H.H. Bypnenko B LIMY’ Bo MHOTOM
CXOXe TI0 COIEpPKAaHUIO C OIMyOJIMKOBAHHBIMHU B TOM XK€
TOLy CTaThbsIMM B KypHasiax «Borpocsl Hellpoxupyprum»
(«ITyTp Hetipoxupypruu 3a 20 jieT, ee HacTosIIee U Imep-
CIIEKTUBEI») [7] 1 «Xupyprus» («Pa3Butne Heitpoxupyp-
ruu B CCCP (1921-1937 rr.)» [8]). B noknane Obuta mos-
YepKHYTa BaXXHOCTD ITOCIECINIITIOMHON MOATOTOBKH IO
Helipoxupypruu: «...Kagpel — 310 O0nbI1IOE Ae0. MBI
He TOJDKHBI 3a0BIBaTh O BOMHE, a Ha BOMHE ITPU COBPEMEH-
HOM BOOpYXEHHHU OymeT HECOMHEHHO MHOTO paHEHBIX
B Yepell, HeCMOTPS Ha KacCKMu...»°.

Iepexon LINY n3 Hapkomaapasa PCOCP B HapkoM-
3apaB CCCP, cozganHblii B 1936 I, mocTaBmI BOIIpoc 00-
y4eHUs 1 00CIy>KnBaHUs (0becriedeHre OOIIEKUTHASIMHI )
KYPCaHTOB HAITMOHAJBHBIX PECITyOJINK, B KOTOPBIX OTCYT-
CTBOBAJIM MHCTUTYTH YCOBEPIIEHCTBOBAHUS Bpadcif,
Ha omHO M3 TepBbix MecT’. Hapkomsapas sumen LIUY
KaK OMOPHBIII METOANYECKUIA LIEHTP, 00CTyKMBaIOIIUH
«Bce 11 COI03HBIX pECITyOINK»®.

CornacHoO IITaTHOM BEIOMOCTH ITPOdeCcCOPCKO-TIpe-
noAaBaTeJIbCKOro 1 obciykupBaronero nepconana LAY
3a 1937 ., Ha Kadenpe HEUPOXUPYPTUU OPUILINATHHO K-
camnuch npodeccop, accucteHT u Meacecrpa’. Ilo cpas-
Henwnio ¢ 1936 1.'° okmagbl COTPYAHUKOB HE M3MEHWINCH

PTAHTA. ®. 71. On. 1-6. [1. 13. J1. 43, 84-92, 113, 130, 135.

(500 py6. m 210 py6. exxemecssaHO y TIpodheccopa U acCu-
CTEeHTa COOTBETCTBEHHO). I10JIOKUTEIFHEIM MOMEHTOM
SIBIISICTCS TICPEBHITIOJTHEHNE TUTaHA II0 ITOATOTOBKE Kyp-
CaHTOB, IIPOXOIMBIIMX O0yYeHNUE Ha IIUKIIC CITCITAATN3aIIAN
(12 Bmecto 10) mmmTenbHOCTEIO 4,5 Mec ((peBpalb—UIOHB).
Ha pabounx mecrtax ObLJIO 00y4eHO 5 HEHPOXUPYPTOB
3a I u Il kBapran.'

B «CBomHOM OTYeTe 0 pabore mHCcTHTYTA 3a 1931—
1938 rr.» ykazaHo, uyto B mepuon ¢ 1931 mo 1937 1. uepes
pa3IMIHBIe KyPCHl YCOBEPIIICHCTBOBAHMS U CIICIIMAIN3a-
LM C OTPLIBOM OT MPOM3BOACTBA Mpouu 14 538 Bpaueid.
3a 5t roae! (s B 1937 1) opULIMaIbHO IIPOBEACHO 00Y-
yeHre 12 KypcaHTOB Ha Kadenpe Hetipoxupyprun. K coxa-
JIEHWIO, CpeIy TaKMX (hopM 00yIeHUST, KaK 3a0UHBIC KYPCHI
YCOBEPIIICHCTBOBAHMS, TEKATHUKI 1 KOHCYJIBTALIMK TIpa-
KTUIEeCKUX Bpadyeil 1 HayIHBIX paOOTHUKOB PETUOHOB, Ka-
(benpa Heitpoxupyprum He purypuponaia'’.

B 1938 . uranupoBaiock poBecTH o0ydeHue 15 cre-
LIMaJIMCTOB-HENPOXUPYPIrOB Ha S-MecsTdHOM LMKJIIe (1 ceH-
Ts30pst 1938 . — 1 deBpanst 1939 1) Ha Helipoxupyprude-
CKoi1 Kadenpe'’, 0qHAKO 3TOro He IIPOU3OIILIO (B CIIMCKE
«TIepexonsamnx» NUKIOB (Ha 1939 1) kadenpa Helipoxu-
pypruu otcyrctByer't). MHTEpecHO, 4TO B BEAOMOCTH IIpe-
MoAaBaTeJbCKMX YacOB COTJACHO yYeOHOMY ILIaHY
Ha 1938 1. kadenpa He PUTYPUPYET, OTHAKO B BEIOMOCTHU
MTOTPEOHOCTH CTUIICHANAIBHOTO (hOHIA TI0 XUPYPTUIECKO-
My dakynperety LIV 3a 3T0T Xe TOx 110 Kadeape Helpo-
XUPYPIUU OTPaKEHBI IOMECSYHbIe cTUeHauu'". B coot-
BETCTBUHU CO CBOIKOM Bpaueil, 3a4MCIICHHBIX Ha paboumne
mecta ¢ 01.01.1938, 1o kadenpe HetpoXMpyprun GUTypH-
poBaiio 3 cneuunanucra'®. B nokymente «CBOIHBIA OTYET
0 pabote mHcTUTyTa 32 1931—1938 11> B pasmene «bassbl
L.1.Y.» ot 25.03.1938 oTpaxxeHa 6a3a kadenpsl — LleHT-
panbHBII Helipoxupyprudeckuit mHCTHTYT (LIHXHW), KOTO-
PbIii pacmoJiarajcs o afapecy yi. YibsHOBcKas, a. 13'7.

ITITaTHO-0OKIAgHAS CHCTEMA M y4eOHbIe IIAHbI

B 1938 1, cornmacHo «IlITaTHOMY pacticaHuIo U (POH-
Jly 3apIliaThl Kadeapbl HEHPOXUPYPIUU», ObLIN YTBEPXK-
JIEHbI 4 IITATHBIE €AMHULIBI CO CIIEAYIOLIMMU EXKEMECSIUHbI-
mu okmnagamu: rpoceccop — 500 py6. (300 u 200 pyd. —

*Apxus ®I'BOY A0 PMAHIIO Munsapasa Poccuu. @. P-9566. Om. 2. 1. 21. J1. 42.

‘PTAHTA. ®. 71.0n. 1-6. 4. 21.J1. 1.
STam xe. JI. 37—43 06.

Tam xe. JI. 43.

"Tam xe. . 22. J1. 54—54 06., 62.

STam xe. . 23. J1. 3.

PTAHTI. ®. 71. Om. 1-6. 11. 26. J1. 16, 26.
0Tam xe. 1. 16. JI. 58—60.

"Tam xe. 1. 20. J1. 3, 7-8, 12.
2Tam xe. [. 31. JI. 1-5, 31, 34.
BTam xe. 1. 42. J1. 13, 148.

“Tam xe. 1. 41. JI. 2a—2a 00.

STam xe. . 42. J1. 139, 148.

OYPTAHTA,. ®. 71. Om. 1-6. 1. 31. JI. 48.
"Tam xe. JI. 54—56.
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3a MpeIoAaBaTeIbCKyl0 U HaydHO-JIe4eOHYI0 paGoTy co-
OTBETCTBEHHO), AoLeHT — 650 py6. (250 u 400 py6. — o
AHAJIOTMYHBIM KPUTEPHSIM COOTBETCTBEHHO), 2 aCCHCTEHTA —
o 210 py0. 3a npenogaBaTeabCKyio padoTy Kaxmaomy's.

B oTyeTe 0 BBIOJHEHUH Y4€OHO-TTPOMU3BOACTBEHHOIO
raHa 3a 1939 1. BnepBbIe MpeacTaBieHa CBOIHAST BEIO-
MOCTh Harpy3KHM IIperoaaBaTeIbCcKOro IITaTHOTO IEPCOo-
Haja 10 KadeapaM XUPyprudeckoro haxkyjiabTeTa, Tae
o Kadenpe HeiipoXUpypruu (purypupyer mepeBbInoIHe-
Hue 1aHa — BMecto 1350 4 BeimonHeHo 3061 4. «ITotpe6-
HOCTH T0YaCOBOI OIUIATHI [0 XUPYPrUUECKOMY (paKyib-
tery lLleHTpaJbHOIO MHCTUTYTA YCOBEPILEHCTBOBAHUSI
Bpayeii» SBJISIIOTCS TAKXKEe MHTEPECHBIM MOMEHTOM B JaH-
HoMm otyeTe. B monrpade «IIpemomaBarenu» rpadsr «Mc-
IIpammMBaceTCs OO KOHIIA Toma» (PHUTYpHpyeT CyMMma
18 682 py6. 1o Kadeape HEUPOXUPYPIUH, UTO MOKET KOC-
BEHHO YKa3bIBaTh Ha TO, YTO IIOMMMO IITATHO-OKJIAAHOM!
cucTeMbl (e OKIaabl ObUIH (PUKCUPOBAHBI M COCTABISUIN
opueHTHpoBOoYHO 750, 900 m 350 py0. B 3aBUCUMOCTHU
OT CTaBKU U TOJDKHOCTHU) Ha Kadeape uMesa MeCTo roya-
coBasl oruIata — JJu0o0 Xe UCKIIOYUTEIBHO 1104acoBast CU-
cremal.

Hannsbie 3a 1939 1. oTpaxatoT 6oJiee BRICOKIE TI0 CPaB-
HEHMIO C IIPEAbIIYIIMMHI FOJaMU ITOKA3aTe M BITOIHEHUS
IJIaHAa 10 HEMPOXUPYPruuecKoii Kadeape: Ha 5-MecsTIHOM
LIUKJIe CTICHMAIN3alliy 13 28 4eJIOBEeK OKOHIMIIN 00yJe-
Hue 13; Ha 3-MeCAYHOM LMKJIE YCOBEPIIEHCTBOBAHUS
n3 20 genoBek (15 cormacHo muraHy KypcoB I kBaprana)
npouin obydyeHue 6 4deaoBeK. YCOBEPIIEHCTBOBaHME
Ha paboyeM MecTe 10 HEMpOXUPypruu mpoiien 1 creiu-
aJIUCT — 3a 2-1 TpuMecTp (¢ mepexomoM Ha 3-it).

3a 1940 r. kapenpoit HeMPOXUPYPTUH IIPOBEIACHO 00-
yaeHue 34 Bpaueii n3 50 mo ruraHy, 2 U3 KOTOPBIX — Ha pa-
6ounx Mectax?'. OCHOBHasI Macca Bpadeil mpoiiia yepe3
5-MECSAYHBIN LMK CIELAATN3ALNNA>2.

Jo navana Bennkoit OTeuecTBEeHHOI BOIHBI IO «OC-
HOBHBIM HOPMaJIbHBIM LIMKJIAM», COTJIACHO OTYETY O pa-
6ote LIV 3a 1941 1., O6bL10 npuHsITO 2567 Bpauei, 30 u3
KOTOPBIX COCTaBUJIM Bpadu IO HEUPOXUPYPTUYECKOMY
uukiy?. CorjaacHO ApYroi TaGlIuLe B 3TOM Xe OTYeTe
(«ITpreM 1 BBIITYCK I10 CITEIIMATBLHOCTIMY ), HEUPOXUPYP-
rMYEeCKUii UMK (YKa3aH KaK «yCOBEpLIEHCTBOBAHUE»)
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6
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OKOHYMIN 27 Bpadeid, 3 M3 KOTOPBIX IPUOBLIO JIJIST MHIM -
BU/IYaJIbHOT'O YCOBEPLIEHCTBOBAHMS Ha pabOYMX MecTax>*,
CornacHo «OT4eTy O BBIITOJTHEHUN Y4eOHO-TIPOM3BOACT-
BEHHOTO IJIaHa MHCTUTYTA 3a 1941 romy», B 1-M momyroguu
Ha IMKJe Heitpoxupypruu 6euto 24 xKypcanta (13 30 1o
IUTaHy) ¥ HY OHOTO — Ha pabounx MecTax. Cpeau [UKIIOB
3a 2-¢ Mmojyroare Kadempa HeMpoXupyprum He (OUTrypupy-
eT, KaK ¥ MHorue apyrue Kadeapni®. Xapakrep 1aHHOIO
vKJIa 3a 1941 1. ocTaeTcss CHOPHBIM, TTIOCKOJIBKY B UTOTOBOM
otyeTe 0 padote [IY OH yKa3aH Kak «yCOBEpILIEHCTBOBA-
HHE»?®, a B y4eGHO-TTPOU3BOICTBEHHOM IIaHE MHCTUTYTa
TOTO X€ rofla — KaK «CITeUaJIn3aus» IIUTSITbHOCTHIO
5 Mec (eIMHCTBEHHOE NeJI0, TIe 3Ta IMIPOIOKUTEILHOCTD
nponucana)?’.

C nHavanoM BOWHBI LIV moutu LenmKoM Tepenien
Ha TIOATOTOBKY MEIMIIMHCKUX KampoB mist KpacHoii
apmun 1 BoeHHO-MOpCKOro ¢hjioTa Ha KPaTKOCPOYHBIX
Kypcax?.

HesrensHocth LIMY nmpopomkanack 4o 15 okTsi0ps
1941 1., mocite 4ero ero MMyIIEeCTBO OBLIIO 3BaKyHMPOBAHO
B I. HoBocubupck.

Cotpynnuku Kadeapsi

C 1935 mo 1941 . mrTaT Kadenpsl HEUPOXUPYPTUU BbI-
poc ¢ 2 (1935 1.)® mo 5 (1941 r.; BKI0o4as CTapllero mnpe-
mapatopa®’) yeoBeK. 3a 3TU roibl Ha Kadeape mnpernoaa-
BanM cleaymoiine coTpymHukW: Hukonait HumoBuu
bypaenko, Jleonun Anekcanaposuu Kopeiiiia, AHapeit
Anpapeesna Apenar, JIugusg OckaposHa Kopcr, JleB Ca-
moitnosny Kamwx, IOnmit Beanmamumuosuu KoHoBaioB
u AnekcaHap MBanosuu ApyTtioHoB (puc. 1). Bce onn
SIBJISITACH COBMeCTUTEISIMI. OCHOBHBIM MECTOM HX pado-
Th1 ObLT LIHXHA.

Bbuorpadust nepBoro 3aBemyroiero Kacbeapoi u au-
pektopa [IHXW Hukoaas Hunosuya Bypnenko (1876—
1946) oGuiensBectHa [9]. OH 3aBemoBan Kadenpoii
1o 1946 .’

Heitipoxupypr Jleonun Anekcanaposuu Kopeiima
(1896—1973) B 1933—1940 rr. Gbl1 3aBEAYIOLIUM XUPYP-
TUYECKUM M pusnonorndyeckuM cekropamu B LITHXMU.
C 1938 mo 1940 1. omHOBpPeMEHHO 3aBeI0Bal HEPOXU-
PYPTHYECKUM OTHeIcHueM Bcecor3HOTro MHCTUTYTA

YApxus ®I'BOY 1O PMAHITO Munsnpasa Poccuu. ®. P-9566. On. 2. 1. 7. J1. 79.

ITam xe. 1. 66. J1. 47.
SPTAHT/. @. 71. On. 1-6. 1. 126. J1. 193.
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Puc. 1. «/nybokoysaxcaemomy Hnuto BeHuamuHosudy KoHosanosy. Om zpynnsl 8payeli-kypcaHmos LINY». ®omozpagus om 29.03.1939. Mysel HMUL Helipoxupypauu
uM. akad. H.H. bypdenro. Cudsm cnesa Hanpago: J1.0. Kopem, b.I7 Ezopos, 10.B. KoHosanos, H.H. bypderko, A.N. Apymioros, J1.A. Kadur, M.b. Koneinos, (?), C.H. Bonkos. Cmoum

Kpalnrul cnesa — K.I. TapuaH

Fig. 1. “To deeply respected Yuliy Veniaminovich Konovalov. From the group of trainees-doctors of Central Institute for Advanced Medical Training”. Photo dated 29.03.1939
N.N. Burdenko National Research Center of Neurosurgery museum. Seated left to right: L.0. Korst, B.G. Egorov, Y.V. Konovalov, N.N. Burdenko, A.I. Arutyunov, L.A. Kadin,

M.B. Kopylov, (?), S.N. Volkov. Leftmost, standing — K.G. Terian

skcnepuMeHTanbHoi Meauivie [10]. C 193532 mo 19373 ¢
ObII accUcTeHTOM Kadenpbl Helpoxupypruu LY.
B 1940 . mepeexan B KueB B ¢Bsi3u ¢ M30paHUEM 3aBeIy-
oM Kadenpoit odmeit xupypruu 1-ro Kuesckoro me-
IUITMHCKOTO MHCTUTYTA M HEMPOXUPYPTUUECKOM KITMHH -
Kot KrieBCKOro ncuxoHeBpOJOrn4ecKoro MHCTuTyTa [11].

Heiipoxupypr Aunpeit Augpeesumd Apenar (1890—
1965) — npsimoit yueHuk akamemuka H.H. BypaeHko,
1O PYKOBOICTBOM KOTOPOTO 3aIMUTHI JOKTOPCKYIO THAC-
cepranuio «[unporiedannst n ee Xupyprudeckoe JIedeHue»
(1946). B 1937 1. ObUI YTBEPKAEH B y4EHOM CTEIIEHU KaH-
IumaTa MEOIUIIMHCKUX HayK 0e3 3aIIMTHl IMCCEepPTAINM.

Pa6oran Ha kapenpe ¢ 1938 . C 1935 mo 1941 . — 3aBemy-
oIInit oTaeneHueM 1 riaaBHbI Bpau LITHXU. B deBpane
1940 1. yTBepKIeH B YICHOM 3BaHUM CTapIIIeTO HAyIHOTO
corpynHuka HHXW3*. C 1941 . — oTBETCTBEHHbII CEKpe-
Tapb xkKypHajia «Bonpockr Helipoxupyprum» [10].

Hesponaronor Jluagna OckaposHa Koper (1894—
1986) — yuenuua npogeccopa Bacunus BacuiabeBuua
Kpamepa [10, 12]. C 1938 o 1941 1. — accucreHT Kadea-
pbl Heitpoxupyprun LIV, IIpopadorana Ha kadenpe
1o 1949 .36

Heitpoxupypr Jles Camoiinosua Kamun (1904—1953) Gbu1
Ha3Ha4YeH acCUCTeHTOM Kadenpsl Heitpoxupypruu LHUY

2Apxus ®TBOY 110 PMAHIIO Munsapasa Poccun. ®@. P-9566. Om. 2. 1. 7. J1. 79.

SPTAHT/. ®. 71. Om. 1-6. [1. 42. J1. 42, 44;

¥Apxus @I'BOY 10 PMAHIIO Munsapasa Poccun. @. P-9566. Or. 2. 1. 21. J1. 29, 42; 1. 35. J1. 16, 19. Apxus ®I'BOY 1110 PMAHIIO Munsapa-
Ba Poccun. ®@. P-9566. Om. 3. 1. 752.J1. 97, 154—154 06., 156—157, 228—228 006., 238—240 06., 247—247 06., 251; Apxus ®TAY «<HMMULI Heiipo-
xupypruu uM. akaa. H.H. Bypaenko» Munzapasa Poccun. Jluunoe meno A.A. Aperara. 1962 1. J1. 71.

SApxus ®I'BOY A0 PMAHIIO Munsapasa Poccuu. @. P-9566. Omn. 3. /1. 61. Jluunoe aemno JI.O. Koper. 1949 .

36Tam xe. Om. 2. 1. 137.J1. 1 06.
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¢ 01.01.1939, a 17.06.1941 — yTBepxXaeH B COOTBETCTBY-
fomeM yaeHoM 3BaHuU. C 01.08.1940 (mo 1941 r.) — ncmon-
HSIOIIMI 00sS13aHHOCTY JOLIEHTA Ha TOil Xe Kadeape.
B momxHocTtn noueHTta — ¢ 1945 1, a 3atem ¢ 1948 . —
B 3BaHuMU noueHTa. Paboran Ha kadenpe no 1949 r.%7

Hespomaronor IOanii Beamamunosua KoHoBanos
(1896—1970) 6bL1 accucTeHTOM Kadeaphl HEUPOXUPYPIUU
Ttakke 10 1949 1., ¢ 1933 . — cTapIMM HaydHBIM COTPYI-
nukoM LIHXMHW. Ha kadeape paboTay cHayasia Kak «1oda-
coBuk» (c 15.08.1939), a ¢ 1940 . — KaK WITaTHBIN accu-
cTeHT®.

Heiipoxupypr Anekcanap ViBanosuu Apytionos (1904—
1975) ¢ 1935 o 1940 1. 6611 HayaHBIM coTpyaHUKOM LTHXI
TTocjIe OKOHYaHUSI TaM acIpaHTyphI (1932—1935 rr). Beur
3aunciicH Ha Kadenpy B 1940 1. molieHTOM, SIBJISISICH OIHO-
BPEMEHHO 3aBEAYIOLIM HEMPOXUPYPrMUECKIM OTAEIEHUEM
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XMpypI'W-IECKOE neyeHne MeHUWHr’MomM HaMeTa
MO3Xe4Ka 1 rnonepevyHoro CUHyCa

KoHTaKTbI: [.A. Kynuukos', T10. Tpuropsn', 0.H. Opesanb?, t0.A. [puropsH!
OmuTpuin Anekcangposmy
Kynnukos
neurosurgeryda@gmail.com

'OMAY «HayuoHabHbIG MeduyuHcKUU ucciedosamensckul ueHmp «/ledebHo-peabunumayuoHHsIG yeHmp»
Mur3dpasa Poccuu; Poccus, 125367 Mocksa, MeaHbkosckoe wocce, 3;

2Qre0y A0 «Pocculickas MeduyuHcKas akademus HenpepbigHo20 NpogpeccUoHabHo20 06paszosarus» MuHsdpasa
Poccuu; Poccus, 125993 Mockea, yn. bappukadHas, 2/1, cmp. 1

BBeneHue. 30Ha pocTa MEHWHIVIOM HameTa Mo3)XeyKa 1 nonepeyHoro cuiyca (MHMIIC) pacnonaraeTcs Ha cTeHKe NonepeyHoro CMHyca W Ha-
MeTe MO3)eYKa, U 0MyX0/ 4acTo PacrpoCTPaHAIOTCA B MPOCBET CYHYCA, Bb3biBas MOJHYI0 UM YaCTUYHYIO €ro OKKITIO3WIO.

Llenb nccnenoBaHns — oLeHKa KIMHUYECKWX NPOSIBNIEHNI, B3aVMOOTHOLLEHWI C BEHO3HBIMU CUHYCaMW W Pe3y/bTaToB XMpYPryecKoro eve-
Hus MHMIIC.

Matepuanbl 1 MeTofibl. B MccnenosaHme BroYeHb! 46 nauueHTos ¢ MHMIIC, noaBepriumnxcs XMpyprayeckoMy eueHmto (7 MyUmH 1 39 eHLLmH
B Bo3pacte oT 37 o 75 net). B 35 cnyyasx ocyluectneH cybTeHTopuanbHbi nogxom, B 11 ciyyasx — cynpaTeHTopuanbHeIn. B 16 cnydasx
MpY MeAManbHOM PacronoXeHUu OMyXony BbiNOHEHa NapaMenynaHHas CyboKLMNUTanbHas KpaHUoTOMWS, CpeanHHas CyboKLmMnmTanbHas
KpaHWOTOMMA BBINOHEHa B 7 Criyyasx. PeTpocurmMoBmaHas KpaHuotoMus npoBeeHa B 13 ciyyasx npy natepanbHOM pacnonoXeHnM 0nyxomnu,
3aTblNI0YHas KPaHUOTOMUS BbiNoiHeHa 9 pa3 — Npu M30AMpOBaHHOM CynpaTeHTopMansHOM pocTe (5 cyyaes), a Takxke npu cyb- 1 cynpateH-
TOpUanbHoM pocte (4 ciyyas). B 1 cnyyae npm cynpa- u cybTeHTopranbHOM pacnpocTpaHeHW onyxonu NpoBeAeHa 3a[iHsAs BUCOYHas KpaHuo-
TOMUA. TEHTOPUOTOMMA BbIMNOMHEHa B 15 cliyqasx 418 UCCEYEHWA 30HbI POCTa Ha HAMETe MO3KEeYKa.

Pesynbtatbl. CpeaHumii pasmep onyxonu coctansa 37,6 (11-79) MM. Y 5 naupmeHToB 6bia BbisIBiEHa OKKO3MOHHas rmapouedanus. B 27 ciy-
Yyasx onyxoslb pacnpocTpaHAnack CybTeHTOpuanbHo, B 7 Cy4asx — CynpaTeHTopuansHo, B 12 ciyyasx — cynpa- 1 cybTeHTopuansHo. XapakTep-
HbIM HEBPOJTOTVYECKVM MPOSBIEHNEM DbiN aTaKCUYECKWI CYHAPOM, HabmofaeMbln B 36 cnyyasx. [opaxeHune KpaHWanbHbIX HEPBOB OTMeYe-
HO B 4 Crlyyasix, KoTopble Bbin NpeAcTaBneHbl HapyLueHneM GyHKuym V HepBa (runecTtesuns) y 1 naumeHTa uy 3 naumeHToB — anuchyHKLmew
VIIl HepBa. [oMoHUMHas reMuaHoncya Habaloaanack y 1 naumeHTa, y 7 NaLmneHToB BbISIBNIEHO CHYBKEHWE OCTPOTHI 3peHus. ToTanbHoe yaaneHue
obpa3oBaHus, cooTBeTCTBYlOLLEe |l cTeneHu no WKane Simpson, BHIMOAHEHO Y 42 NaUMeEHTOB, B 4 Cyyasx onyxosb yaaneHa cybroTtanbHo
(Il cTeneHb no Wwkane Simpsan). Y 6 nauyeHToB noce onepaLyy 3adUKCPOBaHO BO3HUKHOBEHMWE MW HApACTaHWe aTaKCUYECKUX HapyLUEHWIA
1y 1 naumeHTa c BbIPAXKEHHBIM CynpaTeHTOpMasnbHBIM POCTOM Hab/lofanack TpaH3WUTOpHasA TOMOHVMMHas reMUaHoMNCKs, perpeccypoBaBLLas
yepe3 2-3 Hep. Y 2 NaLMeHTOB Pa3BMICS BEHO3HBIN MHDAPKT nonyLlapus MO3XeuKa.

3akntoyenne. Lenbio xvpypriudeckux Bmeluatenscts npu MHMIIC saBnseTca MakcuManbHas pe3eKLmns OnyXoneBor TKaHW C COXpaHeHWeM
BEHO3HOr0 OTTOKA MO CWMHYCaM W KonmaTepasbHbIM BeHaM, YTo 0becneunBaeT COXPaHHOCTb LiepebpanbHbiX CTPYKTYP ¥ MUHUMU3MPYET PUCK
HEBPOJIOrNYECKMX OCTIOKHEHNIA.

KntoueBble CoBa: MEHUHIOMA, HAMET MO3MKEUKa, I'IOI'IE‘pE'-IHbIVI C1HYC

[ns untnposanus: Kynnukos [.A., TpuropsH 110, Opesans O.H., MpuropsH H0.A. Xupypryeckoe neyeHne MEHMHIMOM HaMeTa MO3XeUKa
¥ nonepeyHoro cuHyca. Hepoxmpyprus 2025;27(4):28-36.
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The surgical treatment of tentorial and transverse sinus meningiomas

D.A. Kulichkov', G.Y. Grigoryan', 0.N. Dreval?, Y.A. Grigoryan'

"Treatment and Rehabilitation Center, Ministry of Health of Russia; 3 Ivankovskoye Shosse, Moscow 125367, Russia;
2Russian Medical Academy of Continuous Professional Education, Ministry of Health of Russia; Bld. 1, 2/1 Barrikadnaya St Moscow 125993, Russia

Contacts: Dmitry Aleksandrovich Kulichkov neurosurgeryda@gmail.com

Background. The growth zone of tentorial and transverse sinus meningiomas (TTSM) are located on the wall of the transverse sinus and tentorium
cerebelli, and tumors often extend into the lumen of the sinus, causing its complete or partial occlusion.
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Aim. To evaluate the clinical manifestations, relationships with venous sinuses, and results of surgical treatment of TTSM.

Materials and methods. The study includes 46 patients with TTSM who underwent surgical treatment (7 men and 39 women aged 37 to 75 years
old). In 35 cases a subtentorial approach was performed, and in 11 cases a supratentorial approach was used. In 16 cases, a paramedian
suboccipital craniotomy was performed for medial tumor location, and a median suboccipital craniotomy was used in 7 cases. A retrosigmoid
craniotomy was done in 13 cases for lateral tumor location, and an occipital craniotomy was performed in 9 patients for isolated supratentorial
growth (5 cases) and for sub- and supratentorial growth (4 cases). In 1 case, a posterior temporal craniotomy was used for supra- and subtentorial
tumor spread. Tentoriotomy was performed in 15 cases to resect the growth zone on the tentorium cerebelli.

Results. The average tumor size was 376 (11-79) mm, and occlusive hydrocephalus was detected in 5 patients. In 27 cases, the tumor extended
subtentorially, in 7 cases — supratentorially, and in 12 cases — both supra- and subtentarially. The typical neurological manifestation was ataxic
syndrome, observed in 36 cases. The cranial nerve involvement was noted in 4 cases, which were represented by impaired function of the V nerve
(hypoesthesia) in 1 patient and dysfunction of the VIl nerve in 3 patients. Homonymous hemianopsia was observed in 1 patient, and decreased
visual acuity was detected in 7 cases. Total resection, corresponding to the Simpson grade I, was performed in 42 patients, and in 4 cases
the tumor was subtotally removed (the Simpson grade Ill). The onset or increase of ataxic disorders was detected in 6 patients, and 1 patient
with pronounced supratentorial growth experienced transient homonymous hemianopsia, which regressed after 2-3 weeks. Two patients
developed venous infarction of the cerebellar hemisphere.

Conclusion. The goal of surgical interventions for TTSM is maximal resection of tumor tissue while preserving venous outflow through the sinuses
and collateral veins, which ensures the preservation of cerebral structures and minimizes the risk of neurological complications.

Keywords: meningioma, tentorium cerebelli, transverse sinus
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BBELEHUE

MEeHUMHTHOMEBI IPEACTABISIIOT CO00M BHEMO3TOBBIE
OITyXOJIN, UCXOMSIIINE U3 KIIETOK MCHUHTOTEJIHS TBEPIOI
W TIAyTMHHOI 000JI0YEK, a TaKKe COCYIVMCTHIX CILUICTCHUIA
JKeJTyTOYKOB TOJIOBHOT'O MO3Ta, ¥ 3HAUMTEIHHO Jallle Ha0JIo-
nmarotces y xXeHIMH B Bo3pacTe oT 30 mo 50 net. Cpenm Bcex
BHYTPUYEPEITHBIX OITyXOJIEl MEHUHTHMOMEBI COCTaBIISIIOT
24-30 % [1], a B 30 % HabmoneHMIA 30HA POCTa OITyXOJIeil
pacrosaraeTcst Ha HameTe MO3XedKa, IIprIeM OKoJIo 25 % u3
HHX PacIIPOCTPAHSIOTCS B 00IaCTh ITOIIEPEYHOTO CHHYCA.

VYBenmueHue pa3MepoB MCHIHTHOM HaMeTa MO3XeuKa
u nomnepeunoro cuayca (MHMIIC) compoBoxknaercs
KOMIIpECCUEN MO3XKeUKa, 3aThIJIOUHBIX 1 BUCOYHBIX JOJICH
TOJIOBHOTO MO3Ta, apTepUabHBIX M BEHO3HBIX COCYIOB,
a TakXe HapyIIeHWEM OTTOKA CITMHHOMO3IOBO KHUIKO-
ctu. 3oHa pocta MHMIIC pacnionaraercst Ha CTeHKe I10-
IIepeYHOro CHHyCca U HaMeTe MO3XeUKa, 1 OITyXOJIH 9acTO
PacCIIpOCTPaHSIIOTCS B IIPOCBET CHYCA, BBI3BIBASI IIOJHYIO
WX YaCTUIHYIO €T0 OKKITIO3HIO.

Kimamaeckue posiBJICHUS, BEIOOP METOIUKH XUPYP-
TUIeCKOro BMEIIATEILCTBA U PE3Y/IBTAThI JICUCHMS 3HATM -
TEJILHO BapbUPYIOT B 3aBUCUMOCTH OT Pa3MepOB OITyXOJIH,
HaJIW4MsT KOMIIPECCUM MO3XeUYKa M CTCIICHN MHBa3WU
OITyXOJI B IIOTIepeYHBIN cuHYC. [locmeonepalinoHHas jie-
TaJIbHOCTb COCTaBJISIET He Oostee 3,7 %, HO 4acTOTa HEBPO-
JIOTUYECKUX OCJIOXHEHUU BapbupyeT oT 19 mo 55 %,
YTO MTOMYEPKUBACT HEOOXOTMMOCTD ITOMCKA HOBBIX ITOIXO0-
JIOB K xupyprudyeckomy jeuyeHuro MHMIIC [2, 3].

Ilean ncciemoBannss — OlleHKA KIIMHUIECKUX IIPOSIB-
JICHWA, B3aMMOOTHOIIICHU! ¢ BEHO3HBIMU CUHYCAMHU 1 pe-
3yJbTaTOB XUpyprudeckoro jedennss MHMIIC.

MATEPWUAJTbI U METO[bl

B nccnenosanme BrnodyeHs! 46 marmenros c MHMIIC,
npoaedeHHBIX B repuon ¢ 2010 mo 2024 1.: 7 MyXX4uH
(15,2 %) n 39 xenmmH (84,8 %) B Bozpacte ot 37 1o 75 net
(cpemumit Bo3pact 57,2 roma) (Taoi. 1). B 4 caygasx mamm-
€HTBI ONIEPHUPOBAHBI 110 TTOBOAY IIPOJOKECHHOIO POCTa
MHMIIC. Onyxonu, pacrojiokeHHBIE B 001aCTH BEPX-
HEel JTYKOBUIIBI SIPEMHOM BEHBI, OBUIM OTHECEHBI K Me-
HUHTAOMAaM IMMPaMUIBl BUCOYHON KOCTH U OOJIBIIOIO
3aTBJIOYHOTO OTBEPCTHS — TaKHe CIIyIau B UCCIICIOBAHME
He BKJIIOYAJIH.

Bcem marnmeHTaM IpoBeAeHBI HEBPOJIOTUYECKOE 00-
cJeIOBaHNME, MAaTHUTHO-PE30HAHCHASI M KOMITBIOTEpHAS
ToMOrpachuy ¢ KOHTPACTHBIM YCUJICHUEM [IJIST YTOUHCHMS
pa3MepoB HOBOOOpPA30BaHMS U €ro B3aMMOOTHOIICHMM
C OKPYXaIOIINMH CTPYKTYpaMy TOJOBHOTO Mo3ra. JIis
OLIEHKH MPOXOIMMOCTH IOIIEPEYHOTO ¥ CUTMOBHIHOTO
CHHYCOB, CTCIICH! MHBA3UHU OITyXOJIbIO CTCHKH U OIIpeIe-
JICHUSI TOMUHAHTOM CTOPOHBI CMHYCA BBHITTOTHSIIN KOM-
MBIOTEPHO-TOMOIpapMIECKYI0 I MATHUTHO-PE30HAHCHYIO
cuHycorpaduio.

O1LIeHKY pacIpoCTpaHEeHUS OIYXOJIA Ha BEHO3HBIC CH-
HYCBI IIPOBOAMIIN coriacHo rpagaiiy M. Sindou u P. Hal-
lacq [4], pa3paboTaHHOI IJIg MapacaruTTaIbHbIX MEHUH-
ruoM: I TUII — OITyXOJIb MPUJICKUT K CHHYCY WIU €ro
JIaKyHaM, HO He MHBa3HupyeT ero; 11 Thm — omyxons nHBa-
3UPYyeT KPhIITY Win 00KOBYIO cTeHKY cuHyca; 111 Tun — no-
paxkeHBI ITapacHyC U KapMaH crHyca; IV Tuir — BoBirede-
HHUEe OOKOBOM M BEpxHEil CTEHOK CHMHYyca; V THII —
BOBJICKAIOTCS BCE CTEHKM, TIPH TOM OITyXOJIb PACITOJIOKEHA
TOJIBKO ¢ 1 CTOpOHBI, TOTA KaK pH VI THITe BOBJICUEHEI BCE
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Tabnmua 1. OcHOBHbIE XapaKTePUCTVKI NALMEHTOB C MEHMHTMOMaMI HaMeTa MO3)KeUKa U MomepeyHoro cuHyca (n = 46)

Table 1. Main characteristics of patients with tentorial and transverse sinus meningiomas (n = 46)

Cy0TeHTOpHAIbHbIE
MEeHHHTHOMBI (n = 27)

XapakTepucTHKa

CpenHuit Bo3pacT (Auamnas3oH), JeT
Average age (range), years

Tlon, n (%):

Sex, n (%):
KEHCKUI
female
MY>KCKOI
male

57 (41-74)

24 (88,8)
3(11,2)

CTopoHa pacrnoJIoXeHUs OIyxoiu, 1 (%):
Tumor location side, n (%):

npaBast

right

JieBast

left

15(55,5)
12 (44,5)

CpemHuit pa3Mep OIyXoJu (Iruana3oH), MM 34
. " (11-53)

Average tumor size (range), mm
Kommpeccus, n (%):
Compression n (%):

CTBOJIa MO3ra

brain stem

MO3XKEYKa

cerebellum

2(7,4)
27 (100)

ToranbHOCTD pesekiuu, # (%):
Totality of resection, n (%):
TOTaJbHas
total
cyOToTanpHas
subtotal

25 (92,6)
2(7,4)

CTEHKM 1 OITyXOJIb PACITOJIOXEeHa IT0 00e CTOPOHBI OT CH-
Hyca (puc. 1, Ta6m. 2).

B cootBercTBUM ¢ Kimaccudpukanueit S.K. Hwang u co-
aBT. [5] BapuaHTHI IPSHUPOBAHMS 10 TIOTICPSYHBIM CHHY-
caM B MPEACTaBICHHOM cepry HA0/I0OAEHHI ObUTH HOApa3-
IeJIeHBl Ha TUIT A — TIONepeYHbIe CUHYCHI C 2 CTOPOH
cUMMeTpUYHEI (26 ciydaeB), TUIl B — Ha cTopoHe oIyxo-
JI1 — HeMOMUHAHTHBIN cuHyc (10 cygaeB), Tur C — momu-
HAHTHBIN CHHYC Ha CTOpOHE oITyxouH (8 ciydaeB), i D —
HaJIMYe TOJIBKO 1 CMHYyca C KOHTpajaTepaabHOI areHe3 -
eif (2 cimydast). Tumsl THBa3UM OMYXOJIbIO CHHYCOB B HICCIIC-
JTOBAHHO TPYTIIE IMAIlMEHTOB MPEACTABIICHBI B TA0JI. 2.

Br160p XHpyprryecKoro 10CTyma OCHOBBIBAJICS Ha JIO-
KaJIM3aIllH OITyX0JIEBOTO y3JIa OTHOCUTEIIFHO HaMeTa MO3-
JKe4Ka U pacrojIoXeHus 30HbI pocTa oryxouu. B 35 (76 %)
ClIly4asix OCYIIECTBJICH CYOTEHTOPHWAIbHBIM TOIXOI,
B 11 (24 %) cnydasix — cynpaTteHTopuaibHblii. B 16 ciy-
Yasgx Py MeIUATIBHOM PACIIOIOKEHUN OITYXOJIN UCIIOJb-
30BaJIM MapaMeANaHHYI0 CyOOKIIMITUTATbHYIO KPaHUOTO-
MUIO, CpeIVHHAas CyOOKIMIHTAaJbHAs KPaHMOTOMUS
BBITIOJIHEHA B 7 ClIydasiXx. PeTpocurMoBUIHYIO KpaHUOTO-
MMIO BBITIOJTHIIIM B 13 ciTydasix IIpu JaTepajJbHOM pacio-
JIOXKEHUH OITyXOJI, 3aThIJIOYHAs] KpAaHMOTOMMSI IIPOBEICHA

58 (45-73)

6 (85,7)
1(14,3)

3(42,8)
4(57,2)

37 (27-68)

Vun / Tipe V

Puc. 1. B3auMoomHoweHuss MeHUH2UOM C 8eHO3HbIMU CuHycamu (cM. onucaHue

8 mekcme) (no daHHbIM [4])

Fig. 1. The relationships of meningiomas with venous sinuses (see description

in the text) (according to [4])

CynpareHTOpHAIbHBIE
MEHUHTHOMBI (n = 7)

Cy0- 1 cynpaTeHTOpHAIbHbIE
MeHHHTHOMBI (n = 12)

54 (37-75)

9.(75)
3(25)

6 (50)
6 (50)

46 (30—79)

3(25)
12 (100)

11 (91,6)
1(8,4)

[ITun / Tipe Il
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9 pa3 — pu U30JIMPOBAHHOM CYIIPATEHTOPUAIBHOM POCTE
(5 cirygaeB) 1 TIpu Cy0- M CYIIPATEeHTOPUAIBHOM POCTE
(4 cnyqas). B 1 cimygae mipu cympa- 1 CyOTEHTOPHUATIbHOM
pacIpocTpaHeHUH OITyXOJIX BBITTOJTHIUIN 3aTHIOI0 BUCOY-
HYIO KpaHUOTOMUIO. TeHTOpHOTOMUSI TIpoBeaeHa B 15 city-
Yasx IS UCCeUYEeHMsT 30Hbl pOCTa Ha HaMeTe MO3Xeuka
(Tabm. 3). Bo BpeMst Xupypruaeckoro BMeIlaTeIbcTBa OCy-
1LIECTBJISLIM BPEMEHHOE KJIMMMPOBAHUE MOMEPEYHOTO CH-
Hyca C OLIEHKOI CTEIeHN M CKOPOCTHU BBIOYXaHUS BEIlle-
CTBa TOJIOBHOTO MO3Ta.

INonepeuHblit cMHYC OOHaXKaaIy AMCTATbHO U TTPOKCHU-
MaJIbHO OT MeCTa MPUKPEIUICHUS] OITYXOJIM, BCKPBIBAJIN
B 00J1aCTU MHBA3UU U YAAISUIU OMYXOJib U3 LEHTPAJIbHOMI
YacTH I10 HapaBJICHUIO K MHTAKTHBIM OTIeaM CHUHyca.
BeHo3HOE KpoBOTEUCHME M3 CUHYCA KOHTPOJIMPOBAIIH ITy-
TeM BBEICHUS HEOOBIITNX (DparMEHTOB TeMOCTATHYECKITX
MATEepUAJIOB, KOTOPBIE BIOCIEACTBUM YOAISIIN, a4 CTEHKY
CHHYCa PeKOHCTPYNPOBAIM JIOCKYTOM TBEPIOI MO3TOBOM
000JI0YKM MJIM HAIKOCTHHIIH U YKPETUISUTH (PUOPUHOBEIM
kineeM. [1pr HEBO3MOXKHOCTH PEKOHCTPYKIIMU HETOMM-
HAHTHBIN CHHYC NEePeBA3BIBAIN. MUKPOXUPYPTUICCKYIO
PE3EKIINIO TIPOBOIMIIN ITyTeM ITO3TAITHOM JeBaCKYISIpH3a-
Uy 1 pparMeHTALIMU OIYXOJIM C IUCCEeKIIMe HeiipoBa-

Tabnuua 2. Tvnbl MHBA3WM CYHYCOB OMYXONbIO

Table 2. Types of sinus invasion by tumor

Cunyc/pacnpocTpaHeHue
1
[TonepeuHsblii cUHYC: 12
Transverse sinus:
CyOTEHTOpHAIBHOE paciipoCTpaHEeHUE 7
subtentorial distribution
CyIpaTeHTOPHATbHOE PAaCIIPOCTPAHEHNE 1
supratentorial distribution
cy0- ¥ CyIpaTeHTOPHUAIIBHOE PaCIIPOCTPaHEHNE 4
sub- and supratentorial distribution
CUTrMOBUIHBIN CUHYC: 0
Sigmoid sinus:
CyOTEeHTOpHAIBHOE PacIipoCTpaHEeHUE 0
subtentorial distribution
CyNpaTeHTOPHATbHOE PaCIIPOCTPAHEHNE 0
supratentorial distribution
Cy0- ¥ CyNpaTeHTOPHUAIBHOE PaCIIPOCTPaHEHME 0
sub- and supratentorial distribution
CHUHYCOBBII CTOK: 5
Confluence of sinuses:
CyOTEeHTOPHAIBHOE PacIipoCTpaHEeHNE 4
subtentorial distribution
Cy0- 1 CyIpaTeHTOPHUATEHOE PACTIPOCTPaHEHME 1
sub- and supratentorial distribution
BeHo3HbIe 0CJIOKHEHMST 0
Venous complications
ToranbHOCTb pe3eKLUN:
Totality of resection:
TOTaJIbHAs 12
total
cyOToTambHas 0

subtotal

CKYJISIPHBIX CTPYKTYpP. TBepIyto MO3TOBYIO 00O0JIOUKY B 30-
HE pOCTa MEHUHTHMOMBI C OCTAIOIIMMUCS MEIKHUMU
(bparMeHTaMHM TIIATEIIHHO KOATYINPOBAIH.

Bo BpeMst XupypruaecKoro BMEIaTe IbCTBA YTOUHSIIN
PacIIOIOXKEeHNE U MECTO IIPUKPETIICHUS OITyXOJIH K TBEP-
JIOIf MO3rOBO#T 000JIOUKE M CTEHKE CHMHYCa, a TaKXKe aHa-
TOMHMYECKHE B3aMMOOTHOIIIEHHS OITyXOJHU C MO3XEUKOM
1 COCYIUCTBIMM CTPYKTypamu. TaKTHKa XUPYPTHIECKOTO
JICYCHMST BKITIOYAIa Pe3eKIIMI0 BHYTPUCUHYCHOTO KOMIIO-
HEHTa C YYETOM KOJIIaTepalbHOTO BEHO3HOTO IpeHaxa,
JTOMWHAHTHOCTA CHHYCa M HaJIW4YMSI KPOBOTOKAa B €TI0
rmpocsete. [Ipy YaCTUYHON OKKIIIO3WU IIPOCBETa CHMHYCA
1 OTCYTCTBUH KOJIJIATEPAIIBHOTO IpeHAaXXa BHYTPUCHUHYC-
HBI KOMIIOHEHT He YIaJIsSUIN, Y AIlMeHTOB BIIOCIICACTBUN
HaIpaBJISUTA Ha CTEPEOTAKCUIECKYIO PaIOXUPYPTHIO.

B mrocieonepaliitoHHOM TIeproIe OLICHUBAIA JMHAMUKY
HEBPOJIOTMYECKIX CUMITTOMOB, TIPOBOIMIIN KOMITHIOTEPHYIO
TOMOTPadHIO TSI NCKITIOYCHHS TeMOPPArmIeCKIX 1 NIIIEMU-
YECKMX OCJIOXKHEHUI, MATHUTHO-PE30HAHCHYIO TOMOTpa-
buro — mua ompeneneHUsT CTEIIEHN PE3eKIUU OITyXOJIr
1 OCTATOYHOM AehopMali HeHPOBACKYJISIPHBIX CTPYKTYD.
VY xaxmmoro manreHTa MopoIorndecKas KapTHHA OITyXOJII
ObITa TTONTBEPKICHA TMCTOIOTMIECKIM MCCIICIOBAHIEM.

Tun uHBa3MK, n

1T I v \ VI
13 3 5 8 5
6 1 4 6 3
4 1 0 1 0
3 1 1 1 2
4 2 0 2 0
3 2 0 1 0
0 0 0 0 0
1 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 1 0 1
13 3 4 7 3
0 0 1 1 2
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CpC,I[HI/Iﬁ CPOK KaTaMHE3a COCTaBNJI 5 et 1 BKJIIoYan
OLICHKY HEBPOJIOTNMYECKOIo craryca n pe3yjJbTraTOB Mar-
HI/ITHO—pCSOH&HCHOﬁ TOMOI‘paCbI/II/I TOJIOBHOIro Mo3ra
C KOHTpAaCTHbBIM YCUMJICHMEM IJIAA MCKIIOYCHUA ITPpOAO0JI-
2KEHHOTI'O pOCTa OITYyXOJIN.

PE3YJIbTATHI

MeHUHIMOMBI 110 Pe3y/IbTaTaM MarHUTHO-PE30HAHC-
HOI ToMorpaduu npeacTaBisii OO0 OKpPYIIble 00pa-
30BaHUsI, LIMPOKUM OCHOBaHMEM MpPUIIEXKAIINE K HAMETY
MO3KeuKa, IOMEePEeYHOMY 1 B HEKOTOPBIX CJIydasix — K CUI-
MOBUIHOMY CHHYCY. XapaKTepHbIM MPU3HAKOM SIBJISLIOCH
HAaKOIUIEHUE KOHTPACTHOIO BELECTBA OIYXOJISIMM U TIpUJIe-
JKaIIMH y4aCTKaMU TBEPIOM MO3TOBOM 000I09YKH (pHC. 2).
B npencraBieHHOM cepuu HAOMIOASHUIA CPEIHMIT pa3Mep
onyxonu coctaBui 37,6 (11—79) MM, a y 5 mauueHTOB ObLia
BBISIBJIEHA OKKJIIO3MOHHAs runpoiiedanus. B 27 ciayyasx
OIYXOJIb PACIIPOCTPaHSIACh CYOTEHTOPUAILHO, B 7 Cyda-
SIX — CYIIPAaTeHTOPUAJIbHO, B 12 cilydasix — cyrmpa- U CyOTeH-
TopuanbHo. [Ipu cynpaTeHTOpUATIbHOM PacIIpOCTPAHEHUH
oTMevasach aeopmariys 6a3aabHbIX OTAEI0B 3aThLIOYHOM
JIOJIM, a MPU CYOTEHTOPUAIBLHOM PAaCIIPOCTPAHEHUN — e~
(opmanus MO3XKeuKa, CTelleHb KOTOPBIX 3aBUCEJIA OT pa3-
MEPOB OITyXOJIU.

XapakTepHbIM HEBPOJIOTMYECKUM IIPOSIBJICHUEM ObLI
aTaKCUYECKMI CUHApOM, Habmomaembiid B 36 (78,2 %)

caydasx. B 4 caydasix mopakeHUsI KpaHUAIbHBIX HEPBOB
OBLIM TIpeACTaBIICHBI HapyIlIeHneM (GyHKIMHU V HepBa (TH-
necte3ueit) — y 1 manuenTa, nuchyukumeir VIII aepBa —
y 3 maumeHTOB. [oMOHMMHAsI rTeMUaHOTICHsI HabJII0gaIach
y 1 (2,8 %) nmauueHTa, a CHUXXKEHUE OCTPOThI 3pEHUST —
y 7 (15,2 %). 1o onepauuu y 14 mauueHTOB OLEHKA 00-
mero (GyHKIIMOHAIBLHOTO COCTOSHHUS 110 mKajie KapHoB-
ckoro cocrtasistia 70 %, y ocTalbHBIX HALIMEHTOB —
80—90 %.

ToranbHOe ymaneHue, cooTBeTcTBYIOIIee cTereHu 11
10 1IKajie Simpson, BBITIOJTHEHO Y 42 MAalIMEeHTOB, a B 4 CITy-
YasIx OITyXO0JIb yaaJleHa cyoToTanbHO (crerteHs 111 1o mka-
Je Simpson).

ITo pesynabraTaM THCTOJIOTHMYECKOIO MCCIIEIOBAaHUS
OITpeIeIICHBI CICAYIOIINEe BAPUAHTHI MCHUHTUOM: CMEIIIaH-
Hble — 15 (32,6 %) caydaeB, pubposnbie — 24 (52,2 %),
nepexonHbeie — 2 (4,3 %), MEHMHIOTEIMOMATO3HbBIE —
3 (6,6 %), ncammomatosHsie — 2 (4,3 %) cmydas. Ilorme-
peuHbIii CUHYC ObLI IIepeBsi3aH B 6 ciaydasx, B 24 ciaydasx
BBITIOJTHEHA PEKOHCTPYKIIMS €T0 CTEHKM, a B 8 CIIydasix
OCYIIECTBICHA PEKOHCTPYKIINS CTEHKI HAYaJIbHOTO OTIE-
JIa CHTMOBHUIHOTO CHHYca.

B pannem nocieonepauoHHoM nepuone y 12 (33,3 %)
MAllMEHTOB PErpecCUpPOBa aTAaKCUUECKHU CUHIPOM,
aB 10 (27,7 %) ciayuyasix OTME4aI0Ch CHUXKEHHE €ro BhIpa-
KEHHOCTU. Y 6 MaLMeHTOB OTMEYEHbl BO3HUKHOBEHUE

Puc. 2. MaeHumHo-pe30HaHCHbIe MOMOZPaMMbl. MeHUH2UOMbI HAMeMa MO3X(eYKa U NONePeyHo20 CUHYCa: a — Cy6meHmopuasbHas; 6 — cynpameHmopuansHas; 8 — cyb-

U cynpameHmopuasbHas

Fig. 2. Magnetic resonance imaging. Tentorial and transverse sinus meningiomas: a — subtentorial; 6 — supratentorial; 8 — sub- and supratentorial
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Tabnuua 3. Xvpypruueckwie goctynsl, n (%)
Table 3. Surgical approaches, n (%)

Cy0TeHTOpHAIbHBIE

Joctyn MEHHHTHOMBI (n = 27)

[MapamenyaHHBI CyOOKIMITUTATBHBII

Paramedian suboccipital 12.(44.4)
PeTpocurmoBuaHbBII

Retrosigmoid 9(33,3)
CpeIMHHBIM CyOOKIIMITUTATIbHBINA 6(22.3)
Median suboccipital ’
3aaHsIs BUCOYHAsI KpaHUOTOMMUST 0
Posterior temporal craniotomy

3aTbUIOYHBII 0
Suboccipital

Tentopuotomus

Tentoriotomy 3 (1 LD
Cy6TeHTQpHaHbHLIH MOAXO[T 27 (100)
Subtentorial approach

CynpaTeHTOpHUAIbHBIN TTOIX0 0

Supratentorial approach

WM HapacTaHMe aTaKCUYEeCKUX HapylleHui 1 y 1 maiu-
€HTa C BbIPaXXEHHBIM CylIpaTeHTOPUAIbHBIM POCTOM —
TPaH3UTOPHAss TOMOHMMHAsSI T€MUAHOIICHSI, PErPeCcCu-
poBaBiuas yepe3 2—3 Hed. Y 2 MaUMEHTOB pa3BUJICS
BEHO3HBI MHMAPKT MOJYyLIApHS MO3XeUKa, KOTOPbIi
MPOSIBJISUICS. BBIPAXEHHBIM aTAKCUYECKUM CHHAPOMOM,
M Ha3HaYeHHAasl KOHCepBAaTUBHAS Teparusi IpK1BeJia K per-
peccy HEBPOJIOTMYEeCKOM CUMIITTOMATUKM.

Y GOJIBLIMHCTBA NALMEHTOB perpeccrupoBaia O0ILEMO3-
ropasi CMMIITOMATHKa, y 41 malueHTa oLeHKa QyHKLMO-
HaJIbHOTO COCTOSIHMSI 1O 1Kaje KapHOBCKOro cocraBuia
80—90 %,y 5 mauuentoB — 70 %. [1pu KaTaMHECTUYECKOM
HaOJII0JeHNU OTMEYEH TPAH3UTOPHbIN XapaKTep HEBPOJIO-
rMYECKUX HapYIIEHMI, ITOCTENEHHO PEerpecCUpOBaBILINX
B TeueHue 2—6 Mec. [TocieonepaiioHHbIX MH(MEKLIMOHHBIX
OCJIOXXHEHUI U JIETaJIbHBIX UCXOA0B He 3a(UKCUPOBAHO.
Y 4 nanueHToB HabI0AAIACh paHeBast IMKBOPESL, YCIIELIHO
MU3JIeYEHHAs C TIOMOILBIO HAPYKHOTO JIOMOAIBHOTO Ape-
HUPOBaHUSI.

MarHuTHO-pe30HaHCHas ToMorpadust MoATBEpANIIA
TOTajJbHOE ymajieHue omyxonu B 42 (91,3 %) cayuasx,
B4 (8,7 %) ciaydasix oOHapy>K€HO KOHTPaCTUPOBAaHUE He-
3HAYUTEJbHBIX OCTATKOB OIYXOJIM B IIPOCBETE ITOIEPeY-
HOTO CHMHYCA, YTO MOCIYKIJI0 OCHOBAaHUEM [JIsl IPOBEIe-
HUS CTEPEOTaAKCMIECKOi paguoxupypruu (puc. 3). Y 4 us
5 malueHTOB OTMeYasICs perpecc ruapoledannuu, CTeneHb
JUCIOKALIMY MO3XeuKa 3HAYMTeIbHO CHUXKAIACh, HO CO-
XpaHsUIACh OCTaTOYHas AeOpMaLysi MO3TOBBIX CTPYKTYP.

[Ipu KaTaMHECTUYECKOM UCCIEA0BAHUM Y 5 MALIMeH-
TOB OTMEYEH MPOJOJIKEHHBII POCT OIMYXOJU B TeYEHUE
4 et mocie onepauuu. B 3 ciry4yasix BEITOIHSIIACH CTEPEO-

Russian Journal of Neurosurgery

CynpareHTOpHAJIbHBIE
MEHHUHTHOMBI (1 = 7)

Cy0- 1 cynpaTeHTOpUAIbHbIE
MEHHHTHOMBI (1 = 12)

0 4(58,3)
2(28,5) 2(16,6)
0 1(8,4)
0 1(8,3)
5(71,5) 4(8,4)
1(14,2) 11 (91,6)
0 8 (66,7)
7 (100) 4 (33,3)

TaKCHYECKasl PamOXUPYpPTHs, a B 2 CIyJasix IIPOBEICHO
TMOBTOPHOE XMPYPTUIECKOE BMEIIATEILCTBO.

OBCYXIEHME

MeHUHTIOMBI HaMeTa MO3KeUKa 1 TIOTIEPEIHOTO CH-
Hyca COITPOBOXIAIOTCS aTaKCUEH BCIICICTBUAC TMCIOKALINHI
TIOJTYIIApMs MO3XKeUKa, a IIPU CyIpaTeHTOPUATBHOM pac-
MIPOCTPaHEHUH OITyXOJHU U KOMIIPECCUU 3aTBIJIOUYHBIX J0-
JIeil HaOJromaeTcs HapyIIeHUE TIOJIeH 3peHUs.

BaxxubiM acriekToM xupyprudeckoro jgedenss MHMIIC
SIBJISIETCSI CTeTICHb MHBA3MM CHHYCOB. YCIOBHO MOXKHO
BBIZIEJINTH «<KOHCEPBATUBHYIO» 1 «arPECCUBHYIO» METOIN-
KU ypajieHust MeHnHruoM. «KoHcepBaTUBHas» MeTOIMKA
3aKJIFOYAETCsI B OTACIICHUHU OITYXOJIM OT HAPY>KHOM CTCHKHU
CHHYCa, Pe3eKIIMH 30HBI POCTa Ha HaMeTe Mo3Xeuka. BHy-
TPUCHUHYCHBI! KOMITOHEHT He YIAJISIOT U COXPAHSIIOT KOJI-
JlaTepajibHbIe BEHBI, a OCTAaTKM OIYXOJIU IOIBEPTarOTCS
CTEPEOTAKCUUECKOUN paguoOXupypruun. «ArpeccuBHas» Me-
TONMKA 3aKJTI0YACTCSI B JOTIOJIHUTEIIbHON pe3eKIINN BHY-
TPUCUHYCHOTO KOMIIOHEHTA C TIEPEBSI3KOI CHYCa WU pe-
KOHCTPYKLIUEN €T0 CTEHKU. YIaJeHNe BHYTPUCUHYCHOTO
KOMITOHEHTa CHIDKAEeT PUCK PeIUINBUPOBAHUS, HO CO-
MIPSDKEHO ¢ HapacTaHWEeM HEeBPOJOTMIECKOTO MeUIInTa
BCJIEACTBUE HAPYLIEHNST BEHO3HOIO oTToKa [6, 7]. Kpure-
PUSMU BBIOOPA arpeCCUBHOM TAKTHKM SBJISIIOTCST YCTAHOB-
JICHHas 110 JaHHBIM CHMHYCOTpadUM IOTHAS OKKITIO3US
MIpOCBeTa CHHYyCca, YaCTUIHASI OKKITIO3UST HEIOMUHAHTHO-
IO CMHYcCa IIPY OTPUIIATEIBHOM TECTOBOM MHTPAOIIepalIM-
OHHOM KJIUIIMPOBAHUU 1 OTCYTCTBUE MHBA3UU OITYXOJIbIO
CTEHKM CHMHYca. B OCTaIbHBIX CITydasiX MCIOJB3YIOT KOH-
CEePBATUBHYIO TAKTUKY XUPYPTUIECKOTO JICUCHMSI.
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Puc. 3. P€3yﬂbm0mbl Xupypau4ecKo2o Jie4eHus no OaHHbIM MGZHUmHO—peE?OHGHCHOﬁ moMozpad)uu: a- Cy6m€Hm0pU0/7bH0}7 MeHuUHeuoMa; 6 — cynpameHmopuasieHas

MeHuHeuoma; 8 — cy6— u cynpameHmopuasieHas MeHuHauoMa

Fig. 3. Results of surgical treatment according to magnetic resonance imaging: a — subtentorial meningioma; 6 — supratentorial meningioma; e — sub- and supratentorial

meningioma

st mpenBapUTEIbHOM MHTPAOIIEPAIIMOHHOM OLICHKH
THITIa IPSHUPOBAHUS U CXOAa ITePEeBSI3KH CUHYCA PEKO-
MCHIYETCSI TIpOBeIeHNE BPEMEHHOTO KIMITUPOBAHUS
B TeueHMe 30 MUH ¢ OIICHKOM CTETIEHU BEIOYXaHUSI BeIlle-
CTBa ToJJ0BHOTO Mo3ra. CorjlacHo KiaccupuKainm Be-
Ho3Horo npeHupoBanus S.K. Hwang u coast. [5] ipu
timax A, B u C Bo3aMoXXHa TIepeBsi3Ka CHHYCOB TP OT-
pHIIaTEILHOM pe3yJIbTaTe BPEMEHHOTO KIUITUPOBAHMUS
CHHYyca.

ITpu I Tune nuBasum o M. Sindou u P. Hallacq pexo-
MEHJIyeTCsI TOTaJIbHOE yIaJIeHNUE OITyXOJIH ITyTeM OTCJIak-
BaHMS OT HAPY>KHOW CTeHKU CUHYca, a B ciydasx [1-1V tu-
ITIOB MHBA3WM TPOBOIAT yHaJeHUE OITyXOJIM BMECTE CO
CTEHKOM CHMHYCca IIJIST TIOBBIIIICHUS CTETICHN PaaTuKaJIbHO-
CTH ¥ CHIDKCHMSI pMCKa peluauBupoBaHus. Ilmactuky
nedeKTa CTeHKH BBIIOJIHSIIOT C TIOMOIIBIO TBEPIO MO3-
TOBO#1 000JIOUKY, (pacIIi, CHHTETUYECKOTO MaTepuala,
MMOAIIWBAaHUS (PparMeHTa MBIIIIIB WX WCIIOJB30BAHMS
reMocTaTi4ecKoi ryoku. [Ipy mHBa3uM JOMUHAHTHOTO
CHHYCa OITYXOJIbIO MJIM YaCTUIHOM OKKITIO3UM CHHYCA pe-
KOMEHIyeTCsI TIPOBeICHNE KOATYJISIIIUUA 30HBI POCTa Me-
HUHTHOMBI C ITOCIEAYIOIIEH CTEPeOTaAKCUIECKOM paaro-
xupyprueit. B ciydae momHoit okkmosuu cunyca (V—VI Tu)
M OTCYTCTBHSI KPOBOTOKA 10 JaHHBIM CUHYcOrpaduu CH-
HYC IIPOKCUMAJIPHO U TUCTAIBHO OT MeCTa OKKJTIO3UM TIe-
PEBSI3BIBAIOT, OITYXOJIb YAAJISIOT BMECTE C ITOPaKeHHBIM
cuHycoM. [Ipy mpoTssKeHHO# OKKITIO3UH OITyXOJIBIO TT0-
TIePEYHBIN CHHYC TIEPEBI3BIBAIOT BOJIM3M BEPXHETO KaMe-
HUCTOTrO CUHYCa C COXpaHEeHUEM YCThsl BeHbI J1ab0e. bes-
oIfacHas paguKaJbHasl pe3eKIIUs BO3MOXHA TOJBKO IIPU
I Tume nABa3uM cuHyca. MHBa3Ws HaYaJabHBIX OTICIOB
CUTMOBHIHOTO CHHYca B Halllell padboTe He TpeboBaia u3-
MEHEHUS XUPYPTrUIeCKOit TaKTUKU. [1pn MHBa3UM Bepx-

HET0 KaMEHHUCTOTO CUHYCa BHYTPUCHHYCHBI KOMITOHEHT
YIAJISITA C TIOCIeAYIOIEH TAMIIOHAIOM TeMOCTaTUYECKIM
MaTepuajJoM WM IIJIaCTUKOM CTEHKM CHHYca. B cirydae
WHBAa3W yCThs BeHBI JIabOe BHYTPUIIPOCBETHHIN (par-
MEHT He pe3eMPOBAIN 1 IIPOBOIMIIN CTEPEOTAKCHIECKYIO
PaTNOXUPYPIHIO.

IMomHAs OKKITIO3MST BEHO3HOTO CUHYCA IPH OTCYTCT-
BHUU KOJUTATEPaTbHOTO BEHO3HOTO OTTOKA IIPUBOIUT K JIO-
KaJIbHOM pernoHapHOl BeHO3HOM rumepreH3uu [§, 9].
IMocneonepaioHHBIe BEeHO3HBIE MH(MAPKTH BO3SHUKAIOT
Iaxe TIPU KpaeBOM MHBA3WM OITyXOJIbIO ITOC/E TIACTUKH
creHku cuHycoB [10, 11]. CHMkeHUS pricKa pa3BUTHS Be-
HO3HBIX MH(APKTOB JOCTUTAIOT ITyTeM COXpaHECHUS KPYII-
HBIX IPESHUPYIOIINX BeH, 00€CTICYMBAIOIINX TPH ITOJTHOU
OKKJTIO3WH CHHYCa KoJIaTepaTbHOEe BEHO3HOE KPOBOOOpa-
menue [4, 10, 12]. PeBacKyasgpu3aluuio MoIrepevyHoro
W CUTMOBHWIHOTO CMHYCOB IIPMMEHSIOT TIPU TTOJTHOM OK-
KJTIO3UH YT HEOOXOIMMOCTH TIePEeBSI3KI CHHYCOB, a Me-
TOAWKY BEIOMPAIOT IO pe3yIbraTaM U3MEpPEeHUS MHTPACH -
HYCHOTO JIaBJICHUS BO BpeMsT OKKJIFO3MOHHOTO TecTa [8, 13,
14, 20]. B xayecTBe TpaHCIUIAHTATOB MCHOJBL3YIOT BHY-
TPEHHIOIO TIOAKOXHYIO BEHY, JTYIeBYIO apTePHIO VTN CHH-
TeTM4yecKne Matepuainsi [§8, 13, 15—-20].

3AKJTOYEHUE

Benyuimm HeBposornyeckuMm TposisiieHneM MHMIIC
SIBJISIETCSI ATAKCUYECKUIA CUHIAPOM, PEXE — TOMOHMMHAs
reMuaHoIICHsI. TaKTUKA XMUPYPIUIECKOTO JICUCHMS 3aBUCUT
OT CTETIEHN OKKITIO3UM TTOIIEPEYHOTO CUHYCA. XUPYPTrade-
CKMIT TOCTYII JOJDKEH 00ECIIeYnBaTh TTOTHYIO BU3YyaIn3a-
LIMIO TIOPaXKEHHOTO yJacTKa CUHYCa, a BRIOOP CyIpa- Win
CyOTEeHTOPUAIBHOTO MOIXO0Ia OCYIIECTBIISICTCST B 3aBUCH -
MOCTH OT IIPEUMYIIIECTBEHHOTO PACIIPOCTPAHEHHS OITyXOJIH.
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The surgical treatment of tentorial and transverse
sinus meningiomas
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Background. The growth zone of tentorial and transverse sinus meningiomas (TTSM) are located on the wall of the transverse sinus and tentorium
cerebelli, and tumors often extend into the lumen of the sinus, causing its complete or partial occlusion.

Aim. To evaluate the clinical manifestations, relationships with venous sinuses, and results of surgical treatment of TTSM.

Materials and methods. The study includes 46 patients with TTSM who underwent surgical treatment (7 men and 39 women aged 37 to 75 years
old). In 35 cases a subtentorial approach was performed, and in 11 cases a supratentorial approach was used. In 16 cases, a paramedian
suboccipital craniotomy was performed for medial tumor location, and a median suboccipital craniotomy was used in 7 cases. A retrosigmoid
craniotomy was done in 13 cases for lateral tumor location, and an occipital craniotomy was performed in 9 patients for isolated supratentorial
growth (5 cases) and for sub- and supratentorial growth (4 cases). In 1 case, a posterior temporal craniotomy was used for supra- and
subtentorial tumor spread. Tentariotomy was performed in 15 cases to resect the growth zane on the tentorium cerebelli.

Results. The average tumor size was 376 (11-79) mm, and occlusive hydrocephalus was detected in 5 patients. In 27 cases, the tumor extended
subtentorially, in 7 cases — supratentorially, and in 12 cases — both supra- and subtentorially. The typical neurological manifestation was ataxic
syndrome, observed in 36 cases. The cranial nerve involvement was noted in 4 cases, which were represented by impaired function of the V nerve
(hypoesthesia) in 1 patient and dysfunction of the VIl nerve in 3 patients. Homonymous hemianopsia was observed in 1 patient, and decreased
visual acuity was detected in 7 cases. Total resection, corresponding to the Simpson grade I, was performed in 42 patients, and in 4 cases
the tumor was subtotally removed (the Simpson grade Ill). The onset or increase of ataxic disorders was detected in 6 patients, and 1 patient
with pronounced supratentorial growth experienced transient homonymous hemianopsia, which regressed after 2-3 weeks. Two patients
developed venous infarction of the cerebellar hemisphere.

Conclusion. The goal of surgical interventions for TTSM is maximal resection of tumor tissue while preserving venous outflow through the sinuses
and collateral veins, which ensures the preservation of cerebral structures and minimizes the risk of neurological complications.

Keywords: meningioma, tentorium cerebelli, transverse sinus

For citation: Kulichkov D.A., Grigoryan G.Y., Dreval O.N., Grigoryan Y.A. Surgical treatment of tentorial and transverse sinus meningiomas.
Neyrokhirurgiya = Russian Journal of Neurosurgery 2025;27(4):28-36.
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BACKGROUND

Meningiomas are extracerebral tumors originating from
the meningothelial cells of the dura mater and arachnoid,
as well as the choroid plexus of the cerebral ventricles, and
are significantly more common in women aged 30 to 50
years. Meningiomas account for 24—30 % of all intracranial
tumors [1], and in 30 % of cases, the tumor growth zone
is located in the tentorium cerebelli, with approximately
25 % of them extending into the transverse sinus region.

The enlargement of tentorium cerebelli and transverse
sinus meningiomas (TTSM) is accompanied by compression

of the cerebellum, occipital and temporal lobes, arteries
and veins, and obstruction of cerebrospinal fluid
outflow. TTSM growth zones are located on the wall
of the transverse sinus and tentorium cerebelli, and tumors
often extend into the sinus lumen, causing its complete or
partial occlusion.

The clinical manifestations, surgical technique, and
treatment outcomes vary significantly depending on tumor
size, the presence of cerebellar compression, and the extent
of tumor invasion into the transverse sinus. The postoperative
mortality is no more than 3.7 %, but the incidence
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of neurological complications varies from 19 to 55 %,
highlighting the necessity for new approaches to the surgical
treatment of TTSM [2, 3].

The aim of the study was to evaluate clinical
manifestations, relationships with venous sinuses and
the results of surgical treatment of TTSM.

MATERIALS AND METHODS

The study included 46 patients with TTSM treated
between 2010 and 2024: 7 men (15.2 %) and 39 women
(84.8 %), aged 37 to 75 years (mean age 57.2 years) (Table 1).
In 4 cases, patients underwent surgery for continued TTSM
growth. Tumors located in the region of the superior jugular
bulb were classified as meningiomas of the petrous bone and
foramen magnum; such cases were not included in the study.

All patients underwent the neurological examination,
magnetic resonance imaging (MRI), and computed
tomography (CT) scans with contrast to determine the
tumor size and relationship to surrounding brain structures.
CT-venography and MRI venography were performed
to estimate the patency of the transverse and sigmoid
sinuses as well as the extent of tumor invasion, and
the dominant side of the sinus.

The tumor spread to the venous sinuses was assessed
according to the grading of M. Sindou and P. Hallacq [4],
developed for parasagittal meningiomas: type I — the tumor
is adjacent to the sinus or its lacunae, but does not invade
it; type II — the tumor invades the roof or lateral wall
of the sinus; type III — the parasinus and sinus recess are
affected; type IV — involvement of the lateral and superior
walls of the sinus; type V — all walls are involved, while
the tumor is located only on one side, whereas in type VI all
walls are involved and the tumor is located on both sides
of the sinus (Fig. 1, Table 2).

According to the classification of S.K. Hwang et al. [5],
the drainage variants through the transverse sinuses
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Fig. 1. The relationships of meningiomas with venous sinuses (see description
in the text) (according to [4])

in the presented series of observations were divided into
type A — transverse sinuses are symmetrical on both sides
(26 cases), type B — on the tumor side — non-dominant
sinus (10 cases), type C — dominant sinus on the tumor side
(8 cases), type D — presence of only 1 sinus with contralateral
agenesis (2 cases). The types of tumor invasion of the sinuses
in the studied group of patients are presented in Table 2.
The choice of surgical approach was based on
the location of the tumor node relative to the tentorium
cerebelli and the location of the tumor growth zone.
The subtentorial approach was used in 35 cases (76 %), and
the supratentorial approach was performed in 11 cases (24 %).

Table 1. Main characteristics of patients with tentorial and transverse sinus meningiomas (n = 46)

Subtentorial Supratentorial Sub- and supratentorial
Parameters meningiomas (n = 27) meningiomas (n = 7) meningiomas (n = 12)
Average age (range), years 57 (41-74) 58 (45-73) 54 (37-75)
Sex, n (%):
female 24 (88.8) 6 (85.7) 9 (75)
male 3(11.2) 1(14.3) 3 (25)
Tumor location side, n (%):
right 15 (55.5) 3(42.8) 6 (50)
left 12 (44.5) 4 (57.2) 6 (50)
Average tumor size (range), mm 34 (11-53) 37 (27—68) 46 (30—79)
Compression n (%):
brain stem 2(7.4) 0 3 (25)
cerebellum 27 (100) 0 12 (100)
Totality of resection, n (%):
total 25(92.6) 6 (85.7) 11 (91.6)
subtotal 2(7.4) 1(14.3) 1(8.4)
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Table 2. Types of sinus invasion by tumor

Sinus /distribution

o

Transverse sinus:
subtentorial distribution
supratentorial distribution
sub- and supratentorial distribution

Sigmoid sinus:
subtentorial distribution
supratentorial distribution
sub- and supratentorial distribution

Confluence of sinuses:
subtentorial distribution
sub- and supratentorial distribution

(=]

Venous complications

Totality of resection:
total
subtotal

Table 3. Surgical approaches, n (%)

Subtentorial
meningiomas (n = 27)

12 (44.4)
9(33.3)
6(22.3)

Posterior temporal craniotomy 0

Approach

Paramedian suboccipital
Retrosigmoid

Median suboccipital

Suboccipital 0
3(11.1)
27 (100)

Tentoriotomy
Subtentorial approach

Supratentorial approach 0

In 16 cases with a medial tumor location, the paramedian
suboccipital craniotomy was chosen, and the midline
suboccipital craniotomy was performed in 7 cases.

The retrosigmoid craniotomy was used in 13 cases with
lateral tumor location, the occipital craniotomy —
in 9 patients with isolated supratentorial growth (5 cases)
and with subsupratentorial growth (4 cases). In 1 patient
with supra- and subtentorial tumor spread, the posterior
temporal craniotomy was used. Tentoriotomy was performed
in 15 cases to excise the growth zone on the tentorium
cerebelli (Table 3). Intraoperatively, the temporary clipping
of the transverse sinus was performed with an assessment
of the degree and rate of brain herniation.

The transverse sinus was exposed distally and
proximally from the tumor attachment zone and opened at
the site of invasion, with the tumor removal from the central
portion toward the intact portions of the sinus. Venous
bleeding from the sinus was controlled by introducing
the small fragments of hemostatic materials, which were

—hu CoOCO ARG

—
S

Type of invasions, n

II I v A% VI
13 3 5 8 5
6 1 4 6 3
4 1 0 1 0
3 1 1 1 2
4 2 0 2 0
3 2 0 1 0
0 0 0 0 0
1 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 1 0 1
13 3 4 7 3
0 0 1 1 2
Supratentorial Sub- and supratentorial
meningiomas (n = 7) meningiomas (n = 12)
0 4 (58.3)
2(28.5) 2(16.6)
0 1(8.4)
0 1(8.3)
5(71.5) 4(8.4)
1(14.2) 11 (91.6)
0 8 (66.7)
7 (100) 4(33.3)

subsequently removed, and the sinus wall was reconstructed
with a dural or periosteal flap and reinforced with fibrin
glue. If reconstruction was impossible, the nondominant
sinus was ligated. Microsurgical resection was performed using
staged devascularization and fragmentation of the tumor
with dissection of neurovascular structures. The dura mater
in the area of meningioma growth, along with any remaining
small fragments, was carefully coagulated.

Intraoperatively, the tumor location and attachment
to the dura mater and sinus wall were determined, as well
as its anatomical relationships with the cerebellum and
vascular structures. The surgical approach included
the resection of the intrasinus tumor component, taking
into account the collateral venous drainage, sinus
dominance, and the presence of blood flow within sinus
lumen. In cases of partial sinus lumen occlusion and
the absence of collateral drainage, the intrasinus component
was not removed, and patients were subsequently referred
for stereotactic radiosurgery.



Original report

HENPOXUPYPI'UISI

Russian Journal of Neurosurgery

Postoperatively, the neurological status was assessed as
well as the computed tomography (CT) scans were
performed for excluding the hemorrhagic and ischemic
complications. The magnetic resonance imaging (MRI) was
performed to determine the extent of tumor resection and
residual deformation of neurovascular structures. In each
patient, tumor morphology was confirmed by histological
examination. The average follow-up period was 5 years and
included an assessment of neurological status and
brain contrast-enhanced MRI to rule out the continued
tumor growth.

RESULTS

According to magnetic resonance imaging (MRI),
meningiomas appeared as rounded lesions with a broad base
adjacent to the tentorium cerebelli, the transverse sinus,
and, in some cases, the sigmoid sinus. The characteristic
feature was the accumulation of contrast by the tumors and
adjacent areas of the dura mater (Fig. 2).

In the examined series of cases, the average tumor size
was 37.6 (11-79) mm, and occlusive hydrocephalus was
detected in 5 patients. The tumor spread infratentorially
in 27 cases, supratentorially — in 7 cases, and supra- and
subtentorially — in 12 cases. Supratentorial spread was
associated with basal occipital lobe deformity, while
subtentorial spread was associated with cerebellar deformity,
the severity of which depended on the tumor size.

The typical neurological manifestation was ataxia,
observed in 36 cases (78.2 %). In 4 cases, cranial nerve
damage was represented by dysfunction of the 5™ nerve
(hypesthesia) in 1 patient and dysfunction of the 8" nerve
in 3 patients. Homonymous hemianopsia was observed
in 1 patient (2.8 %), and decreased visual acuity in 7 patients
(15.2 %). Preoperatively, the overall functional status
according to the Karnofsky scale was 70 % in 14 patients, and
80—90 % in the remaining patients.

The total resection, corresponding to Simpson grade I1,
was performed in 42 patients, and subtotal tumor resection
was done in 4 cases (Simpson grade III). According
to histological examination results, the following meningioma
types were identified: mixed — 15 cases (32.6 %), fibrous —
24 (52.2 %), transitional — 2 (4.3 %), meningotheliomatous —
3 (6.6 %), and psammomatous — 2 (4.3 %). The transverse
sinus was ligated in 6 cases, its wall was reconstructed
in 24 cases, and the wall of the initial part of the sigmoid
sinus was reconstructed in 8 cases.

In the early postoperative period, ataxia regressed
in 12 patients (33.3 %), and decrease of its severity was
observed in 10 cases (27.7 %). Six patients experienced
the onset or worsening of ataxic disturbances, and one
patient with expressed supratentorial growth developed
transient homonymous hemianopsia, which regressed after
2—3 weeks. Two patients developed cerebellar hemisphere
venous infarction, manifested by severe ataxia, and

Fig. 2. Magnetic resonance imaging. Tentorial and transverse sinus meningiomas: a — subtentorial; b — supratentorial; ¢ — sub- and supratentorial
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Fig. 3. Results of surgical treatment according to magnetic resonance imaging: a — subtentorial meningioma; b — supratentorial meningioma; ¢ - sub- and supratentorial
meningioma

conservative therapy resulted in regression of neurological
symptoms.

In most patients, the non-focal cerebral symptoms
regressed. The Karnofsky functional status score was 80—
90 % in 41 patients, and 70 % in 5 patients. The follow-up
revealed transient neurological impairments, which
gradually regressed over 2—6 months. No postoperative
infectious complications or fatal outcomes were recorded.
The wound cerebrospinal fluid leakage was observed
in 4 patients, successfully treated with external lumbar
drainage.

The magnetic resonance imaging confirmed total
tumor removal in 42 cases (91.3 %); in 4 cases (8.7 %)
the contrast-enhancing small tumor remnants were detected
in the transverse sinus, which prompted stereotactic
radiosurgery (Fig. 3). The regression of hydrocephalus was
observed in 4 of the 5 patients, and the degree of cerebellar
dislocation was significantly reduced, although residual
deformation of brain structures remained.

The follow-up revealed the continued tumor growth
in five patients for four years after surgery. The stereotactic
radiosurgery was performed in three cases, and repeated
surgery was done in two cases.

DISCUSSION

Meningiomas of the tentorium cerebelli and transverse
sinus are accompanied by ataxia due to dislocation
of the cerebellar hemisphere, and visual field impairment
can be seen in case of tumor supratentorial spread with
the compression of the occipital lobes.

An important aspect of TTSM surgical treatment
is the degree of sinus invasion. It can be two types of
meningioma removal — “conservative” and “aggressive”
methods. The “conservative” method includes the separating
of the tumor from the outer wall of the sinus and resecting
the growth zone on the tentorium cerebelli. The intrasinus

component is not removed, and collateral veins are preserved,
while the remaining tumor is treated with stereotactic
radiosurgery. The “aggressive” method includes the additional
resection of the intrasinus component with sinus ligation or
reconstruction of the sinus wall.

The removal of the intrasinus component reduces
the risk of recurrence but it is associated with increased
neurological deficit due to impaired venous outflow [6, 7].
The criteria for selecting the aggressive approach include
the complete occlusion of the sinus lumen revealing by
venography as well as the partial occlusion of the
nondominant sinus with a negative intraoperative clip test,
and the absence of tumor invasion of the sinus wall. In other
cases, the conservative surgical approach is used.

For a preliminary intraoperative assessment of the
drainage type and the outcome of sinus ligation, temporary
clipping test for 30 minutes is recommended, with an
assessment of the degree of brain herniation. According
to the classification of venous drainage by S.K. Hwang et al.
[5], epy sinus ligation is possible for types A, B, and C if
temporary sinus clipping test fails.

For type I invasion, M. Sindou and P. Hallacq
recommend the total tumor removal by dissection from
the outer sinus wall. For types II-IV invasion, the tumor
is removed along with the sinus wall to increase the degree
of radicality and reduce the risk of recurrence. The wall
defect is repaired using dura mater, fascia, synthetic material,
suturing of a muscle fragment, or the use of a hemostatic
sponge.

In cases of tumor invasion into the dominant sinus or
partial sinus occlusion, the coagulation of the meningioma
growth zone followed by stereotactic radiosurgery
is recommended. In cases of complete sinus occlusion
(types V=VI) and the absence of blood flow based on
venography, the sinus is ligated proximally and distally from
the occlusion site, and the tumor is removed along with
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the affected sinus. In cases of extensive tumor occlusion,
the transverse sinus is ligated near the superior petrosal
sinus, preserving the orifice of the Labbe vein.

The safe radical resection is only possible for type I
sinus invasion. Invasion of the initial portions of the sigmoid
sinus in our study did not require changes in surgical tactics.
In cases of superior petrosal sinus invasion, the intraluminal
component was removed followed by tamponade with
hemostatic material or sinus wall grafting. In cases
of vein Labbe orifice invasion, the intraluminal fragment
was not resected, and stereotactic radiosurgery was
performed.

The total occlusion of the venous sinus in the absence
of collateral venous outflow leads to local regional venous
hypertension [8, 9]. The postoperative venous infarctions
occur even with marginal tumor invasion after sinus wall
plasty [10, 11]. The risk of venous infarction is reduced by
preserving large draining veins, which provide collateral
venous circulation in the presence of complete sinus
occlusion [4, 10, 12].
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BBezeHue. MonynaumoHHbIe XapaKTEPUCTUKK COMYTCTBYHOLLMX 3ab0neBaHWii y NauneHToB ¢ cybapaxHomanbHeiM KpoBouanusaHueM (CAK)
0CBELLEHbI B IUTEpPaType HeA0CTaTOuHO LUMPOKO.

Llenb uccnepnoBaHus — anpobauys Metofa ceTeBoro aHanmsa (CA) B M3y4eHUM MEXMONOBbLIX Pasfuumi B COMYTCTBYOLLMX 3aboneBaHmsX
y naumenToB ¢ CAK Ha nonynsaumMoHHOM ypoBHe.

Matepuansl u MeTozbl. [poesieH CA nonynsunoHHo BEIBOPKM Mo TUMY «B0MbLUMX AaHHBIX», BKoYatoLLlen 628 831 naupeHTa. B xone aHa-
1133 Bblnn CO3aHbI CTAaTUCTUYECKIME CETU CONYTCTBYIOLLMX 3aboneBaHmit y 873 naupeHTos ¢ CAK 13 aHeBpM3M pasHoi nokanusaumu. Mog co-
NyTCTBYIOLLMM 3aboseBaH1EM NOHUMaNW 060 LOMOMHUTENbHBIA AMArH03, KOTOPbIA BCTPEYACs B BbIOOPKE Y NaLMEHTOB C pa3opBaBLUENCS
aHeBpM3MOoW KaK Ao, Tak 1 nocne CAK. Ha dunanbHow ctagum CA 6bimm npoaHanu3vpoBaHbl BCe CBA3W COMYTCTBYIOLLMX 3aboneBaHui ¢ an-
arHo3oM CAK v apyr ¢ apyrom Ha npeaMeT CTaTCTUYECKOM 3HAYMMOCTH.

Pesynbtathl. MeTog CA no3sonun BbisiBUTL 336 CTaTUCTUHECKM 3HAUYMMBIX CBA3EW MeXAy KOLaMu AMarHo30B. KonmyecTBo conmyTCTBYHOLLMX
3aboneBaHUi y XeHLWH bbino B 1,7 pa3a BbilLie, YeM Y MyXUWH. ApTepuanbHas rMnepTeH3uns CTaTUCTUYECKW 3HaUVMO KOppenupoBana C pas-
BuTMEM CAK Y JKEHLLWH.

BoiBozbl. MeTog CA mpuMeHUM NS aHanu3a KIMHUYECKUX AaHHBIX Ha YPOBHE MomynsumW. B xofe aHanu3a ycTaHOBMIEHO, YTO LIS KEHLLWH
¢ anarHo3om CAK xapaKTepHo Hanvume bombLuero KonmMyecTsa CONyTCTBYHOLLMX 3ab0M1eBaHiA, 0CODEHHO NPy NOKaNM3aLm aHeBpU3MbI B BEpTe-
bpoba3unsapHoM bacceltHe. VHTepnpeTaLms nonyyeHHbIX pe3yNbTaTos JoMmKHa NPOBOANTLCSA C Y4ETOM METOA0M0rMYecKkMx ocobeHHocTer CA.

KntoueBble cnoga: apTepuanbHaa aHeBpM3Ma rosIoBHOIO Mo3ra, CY6aanHOVI,D,aﬂbH08 KPOBOM3JIAHME, CONYTCTBYIOLLEE 3aboneBaHwe, MeXmno-
JIOBbIE Pa3inynA, CeTeBOM aHann3
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Background. The population characteristics of comorbidities in patients with subarachnoid hemorrhage (SAH) are insufficiently underlined
in the literature.

Aim. To test the method of complex network analysis (NA) in studying sex differences in comorbidities among patients with SAH at the population
level.

Materials and methods. CN analysis was conducted on a population-based “big data” sample, including 628,831 patients. Statistical
networks of comorbidities were created for 873 patients with SAH caused by cerebral aneurysms rupture of various localizations.
Comorbidities were defined as any additional diagnoses presenting in patients with a ruptured cerebral aneurysm both before and after
the SAH event. At the final stage of the CN analysis, all associations of comorbidities with the index diagnosis and with each other were
examined for statistical significance.

Results. The CN analysis revealed 336 statistically significant associations between diagnostic codes. The number of comorbidities in women
was 1.7 times higher than in men. In cases of vertebrobasilar aneurysms, the difference reached 10 times. Arterial hypertension was statistically
correlated with the development of SAH only in women.

Conclusion. The CN methad is applicable for analyzing clinical data at the population level. The analysis revealed that women with SAH have
a higher number of comorbidities, particularly in cases of vertebrobasilar aneurysms. Interpretation of the results should consider the limitations
and advantages of the method.

Keywords: cerebral aneurysm, subarachnoid hemorrhage, comorbidities, sex differences, complex network analysis
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BBELEHUE

Teopust cereBoro anammsa (CA), pazpaboTraHHas
Ha CThIKE MCCIICIOBAHUI B 00JIaCTH MaTeMaTUKHU 1 TeOpe-
THYeCKOil (PM3MKM, IMO3BOJIMIIA CO3MATh METOMOJOTNIC-
CKMIT MHCTPYMEHTApUU /I IPUMEHEHUSI B MEIUIIMHE,
B YaCTHOCTHM IIpU HEHPOCOCYAUCTHIX 3a001eBaHusIX [1].

OmHUM U3 caMbIX OTIACHBIX BUIOB HEMPOCOCYIUCTOM
ITaTOJIOTUHU SIBJISICTCSA aHEeBPU3MATHUECKOE CyOapaxHOM-
nmanbHoe Kpopomsustaue (CAK). JlaHHBIN THIT BHYTpUYC-
PETTHOTO KPOBOU3IUSIHUS XapaKTePU3yeTCs] BHICOKUMU
MOKAa3aTe/IsIMU JIETATbHOCTH, focTuraroiumu 40 % B Te-
yeHue nepBbIx 30 cyT [2, 3], 1 BEICOKOI CTETIEHbIO MHBA-
Jman3anunu [4]. AprepranbHble aHEBPU3MBI TOJIOBHOTO
Mo3ra BcTpedalores v 3 % HacesleH s U CTAHOBSITCS IIPU-
4yyHOM 5 % BCeX MM30J0B OCTPOro HapYyILIEHUS MO3TOBO-
ro KpoBoobpanieHud [2, 5—7]. 1o JTaHHBIM JTUTEPATYPHI,
apTepHallbHbIe aHEBPU3MBI TOJIOBHOTO MO3Ta JaIlle BCTPe-
yatorcd y KeHuuH, 1 pucku CAK mocne 50 et y Hux
B 2,2 pa3a BbIllle, YeM y MyXK4uH [8, 9].

B mocnenaue mecITHIICTHSI OTMEJAeTCs TCHICHIINS
CHIDKEHMS KoimuecTBa aHeBpu3MaTtnuecknx CAK mpak-
THYECKH BO BceX cTpaHax Mupa. [1o maHHBEIM MeTaaHaIM3a
N. Etminan u coaBrt., mobanbHasg 3aboaeBaeMocth CAK
¢ 1980 mo 2010 . cuusmiacsk ¢ 10,2 go 6,1 ciayyas Ha 100
THIC. YeJioBeK B rox [3]. I1pu olieHKe pernoHaJIbHBIX 0CO-
OCHHOCTEI aBTOpaMU OBIJIO OTMEUYCHO, YTO 32 3TOT IIePH-
on cHmxeHue 3aboneBaeMoctu CAK B EBpomne coctaBm-
70 40,6 %, B Asuu — 46,2 %, B CILIA — 14,2 %, onHako
B SIMOHMM MPOMU30IILIO0 Pe3KOe MOBHIIIICHUE 3TOTO MOKa-
3aTens Ha 59,1 %, npuyeM TOJBKO Yy KEHINWH. BaxHo
OTMETHUTbH, 9TO, HECMOTPSI Ha TEHICHIIUH TJI00aIbHOTO
cHxeHUs 9acToTel CAK, BcTpedyaeMOCTh HEpa3opBaB-

IINXCS apTepHAbHBIX aHEBPU3M, 110 JaHHBIM JIUTepaTy-
pHI, 3a TocjenHue aecaTmieTust Bo3pocaa [10]. Takum
00pa3oM, MOXXHO TOBOPHUTH 00 STTUACMUOIOTMICCKOM T1a-
pamoxce, IpUpoIa KOTOPOTro 10 KOHIIA He TTOHSITHA. B aToM
KOHTEKCTe alallTUPOBAaHNE COBPEMEHHBIX KOMIThIOTEPHBIX
TEXHOJIOTHI K CTATUCTUICCKOMY aHAJINU3Y OOJIBIINX BhI-
OOPOK MOXKET OTKPBITh HOBBIC ITYTH K aHAIU3Y W ITIOHU-
MaHWIO TTOMYISIUOHHBIX XapaKTepUCTUK 3a0o0jeBae-
moctu CAK [11].

OnHoli U3 METOINK aHAIM3a OOJIBIINX TAHHBIX SIBIISI-
ercsa CA [1, 12, 13]. Meton CA 1103BOJISIET BBISIBIISTD 10~
CTOBEPHBIC CTATUCTUICCKIE CBSI3U MEXKITY ITepeMEHHBIMUI
B OYCHB OOJIBIINX M HEOMHOPOMTHBIX BEIOOPKAX, a TaKXKe
3 GEeKTUBHO UCKITIOUATh CIIyJaifHbIe COBITaIeHUS B Mac-
cuBax maHHBIX [13]. PaHee HaMm ymanoch IpOaeMOHCTPU-
poBath BO3MOXHOCTH CA B OILIEHKE BCTPEUIAEMOCTH COITYT-
CTBYIOIIIMX JUATHO30B 3a00JIeBaHUI, aCCOIIMMNPOBAHHBIX
C IMaTrHO30M HEPa30PBaBIIMXCSI apTEPUATILHBIX aHEBPU3M
Ha ypoBHe omyysiuni [1]. C yd4eToM BBRIIIEIIPUBEICHHBIX
JMAHHBIX JTUTEPATYPHI IO MEKITOJIOBBIM Pa3TMYUSIM HU3yde-
HUE STTUISMHUOJIOTHYECKIX XapaKTePHUCTUK 3200 IeBaHMIA,
comyrcTBylomnx CAK, MoXeT pacIIipuTh IIOHUMaHUE
IAHHOTO 3a00JIeBaHUs.

ems nccaenopanns — anpobaiiyst Metoga CA B U3yde-
HUM MEXIIOJIOBBIX Pa3INIMii B COITYTCTBYIOIINX 3a00J1¢-
BaHmsx (C3) y mamuenToB ¢ CAK Ha momyIsimmoHHOM
YPOBHE.

MATEPWAJTbI U METO[bl

Hn3aifH ucciaenoBaHus — PeTPOCIIEKTUBHOE TTOITYJISI-
LMOHHOE JIOHTUTIONHOE. Habop JaHHBIX 110 TUITY «00JIb-
IIMe JaHHBIe» OB OCYIIECTBJIIEH IO COTJacOBaHUWIO
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C JIOKAJIbHBIM IIECHTPOM MCCIICIOBAHUMA M3 PETUCTPA BCEX
nauueHToB FOro-3anagHoro MennimHcKoro okpyra GuH-
JISHOWM ¢ 30HOM moKpheiTus 870 ThIC. YemoBeK. Bee mamu-
eHTBI, KoTophie B rrieprof ¢ 01.01.2004 mo 31.07.2019 koH-
TaKTUPOBAJIM ¢ METUITMHCKIMHU OPTraHU3aIINSIMH JAHHOTO
perroHa, ObLIN BKITIOYCHBI B PETHICTP U3 XPaHIININA [T~
POBBIX TaHHBIX PETMOHATBHOTO MEAUIIMHCKOTO YIPEKIC-
Hus. B mocnenyrommii aHaau3 ObUTH BKJIIOUCHBI TaHHBIC
TOJBKO TeX MALIMEHTOB, Y KOTOPBIX UMEJICS KaKOH-I100
IWAaTHO3, 3aKOAWPOBAHHEIN IO CUCTEME MEXITYHAPOIHOMN
kinaccupukanmm 6onesneit 10-ro nmepecmorpa (MKB-10).

st yanuKam KOIoB YPOBEeHb TOUHOCTH KOTUPOB-
KU IarH03a Ha TIEPBUYHOM 3Tarie 0TO00pa MaIllieHTOB ObLT
ycraHoBiieH Kak XNN (X — 0ykBa, 0003Havaiomast Kjiacc
nrarHo3a, NN — mepBbie 2 mudpsl pyopuxn). JanHbie
OBLIN pacIIpeesICHBI IT0 BO3PACTHBIM TPYIITIaM IAlleHTOB
(0-9, 10—19, 20—29 neT U T.A.) OTOEIBHO TSI MYKUYWH
u XxeHmH. MHbopMaIms 000 Bcex TMarHo3ax, 3aperu-
CTPUPOBAHHBIX Y MAIIMEHTOB, ObLIa COXpaHEHA B COOTBET-
CTBYIOIINX TPYyMIIax ITo Bo3pacTty. Hampumep, ecimm naim-
eHTy ObUI ycTaHOBJIeH muarHo3 Ne 1 B Bo3pacTe 55 jer
u auarHo3 Ne 2 B Bo3pacte 65 JIeT, TO Mo Hallleil CucTeMe
pasmesieHus] JaHHBIX OOWH WH(MOPMAIIMOHHBINA CUTHAI
(mrarno3 Ne 1) 6b11 BKITIOYeH B Koropty 50—59 et u 06a
curHana (auarHo3sl Ne 1 1 2) OblTM BKIIIOUEHBI B KOTOPTY
60—69 ner.

Braromapst TakoMy oIxomy IOSIBIIACh BO3MOXKHOCTD
MaKCHMaJIbHO IMMPOKO OXBATUTh 3apEeTUCTPUPOBAHHBIC
JIMarHO3BI Y KaXXIOro KOHKPETHOTO ITAIIEHTa BO BCEX BO3-
PaCTHBIX KOroprax. DTOT IOAXo rmogorest st 628 831 ma-
LIMEHTA U3 001IIeil BEIOOPKHU. 3aTeM B ITOJIyIeHHOM MaTe-
puaste 6b110 BoIsiBeHO 873 marmenTa ¢ CAK u3 aneBpuszm
pasHoii nokanusauun. JInarno3 CAK ObLT ycTaHOBJIEH
KaK MHICKCHBIN. YPOBEHb TOYHOCTH KOAMPOBKU HA 3TOM
3Tarne pacIlIMpeH 0 TPeX3HAYHON pyOpHMKM (HaIrpumep,
160.5). JTio6oii apyroii AMarHos, 3aperucTpUpOBaHHbIMA
Kak 1o, Tak u rmociae CAK, ompemessumm KaK COITyTCTBY-
TOLLIHA.

7151 BBISIBJICHMST KOPPEJISIIAN MHAEKCHOTO M COITYTCT-
BYIOIIVX TMATHO30B K ITOJIy4eHHOU BEIOOPKE OBLT IIPHUMe-
HeH cratuctrdeckuit Mmeton CA [1]. Beutn co3maHb ceTn
KOJIOB IMAarHO30B, TI¢ CBA3b MEXIY KaXKIbIM 3aJaHHBIM
KomoM nuarHosa (yzimom) mo MKB-10 1 mo0bM IpyrumM
KOIOM ararHo3a (y3710M) B TIOIYJISIIIMY 0003HaYaIach Kak
CBSI3b MEXIY y3JIaMU B CTaTUCTUYeCKOM ceTr. [1pu aToM
cama CBSI3b MEXIY y3J1aMH 0003HavyaIa HAJTMINE XOTS OBl
y OMHOrO MaiueHTa U3 Bceil BeIoopku (628 831 yenoBek)
OTHOBPEMEHHO 2 IMAarHO30B — 3aJaHHOTO U CIy4aifHO
pacIpeeIeHHOTO B TTOITYJISIIINH.

Hns pacdyeTa B3BEIICHHOCTH CBSI3€# M OMpPeIeICHMS
CTaTUCTUYECKOI 3HAYNMOCTH (p-3HAaUYCHUI) UCITOIb30Ba-
ym Meton M. Tumminello u coaBr. [9]. CtatucTuueckas
BaJIMIAIINSI CETH ObLIa BBHIITOJTHEHA IO METOMY YaCTOTHI
JIOXKHBIX OTKJIOHeHMH (false discovery rate, FDR). C ero
ITOMOIIIBO OBLJIa OCYIIIECTBIICHA BATMIALIMS BCEX BO3MOXK-
HBIX W TTOJIY9eHHBIX p-3HAaUYCHUU B OTHOIICHUM KaXKIOM
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CBSI3M MEXIY KOIaMM ITHarHo30B (puc. 1). AKTyaJbHBIN
TIOPOT p-3HAaYCHMS OB YBEJIMUYCH B JIMHEMHOM TOCIEI0-
BaTebHOCTU. I1py HOCTUKEHUM ONpeAe e HHOIO YPOBHS
(» >0,001) 6pUTM MAEHTUDULMPOBAHBI OJIEXALLWE YaA-
JICHUIO JIOKHOTIOJIOKUTEIbHBIC CBSI3M B ICXOMHOM CETH.

ITocne cratucTruyeckoit 06pabOTKU COIIACHO BhILIE-
YKa3aHHBIM YCJIOBUSIM OBUIM CO3IAaHBI TaK Ha3bIBa€MbIC
3TOCETU TUATHO30B, TIe¢ OBLIM IIPEACTaBICHBI CBI3U MH-
IEKCHOTO KOJa IWarHo3a ¢ OCTaJbHBIMU THArHO3aMMU,
a TakxXe CBSI3M ITOCIIEOIHUX APYT ¢ ApyroM. B xadecTtBe
WHACKCHBIX KOIOB TMarHO30B UCIIOIH30BaJIA 7 KOIOB I10
MKB-10, coorBeTcTBYIOIIMX aHeBpr3MaTnueckuMm CAK,
Bkmovas 160.0 (CAK u3 kaporuaHoro cuHyca u 6udyp-
kauuwu), 160.1 (CAK u3 cpemHeit MO3roBoii apTrepuu
(CMA)), 160.2 (CAK u3 mepenHeii COeAMHUTEEHOM ap-
tepun), 160.3 (CAK u3 3amHeil coeqMHUTENbHOM apTe-
pun), 160.4 (CAK u3 6aszunsipHoii aprepun), 160.5 (CAK
M3 MO3BOHOYHOM apTepun), 160.6 (CAK u3 apyrux BHY-
TPUYEPEITHBIX apTEPUiA).

PaszmeneHme mmarHo30B 10 JIOKAJIU3aIUM BHYTPH-
YepeITHBIX COCYIOB OBLIO OOYCIOBJICHO Pa3IMIHBIMU
SIUIEMHUOJIOTHIECKUMHU, ITATOGU3NOJTOTHISCKIMHA U Te-
MOIMHAMUYECKUMU XapaKTePUCTUKAMH apTepUATbHBIX
aHEBPU3M Pa3HBIX apTEePUiA TOJJOBHOTO MO3ra.

PE3YJIbTAThI

Bcero mexmy komamu C3 1o BceM 7 3afaHHBIM KOIaM
ObLI0 oATBepKAeHO 336 cBsi3eii (Tabi. 1). CBs3U B ceTsIX
pacIpeaesuIch HEPaBHOMEPHO U 3aBUCEIHN OT JIOKAJH-
3allMM pa3opBaBIIeiicss aHeBPU3MBI. TaK, HamOOJIbIIIEe
KonnuecTBO KomoB C3, a uMeHHO 97, BCTPETUIOCH NP
paspeiBe aHeBpu3Mbl CMA (kon 160.1). MeHbliie Bcero
KomoB auarHo3oB C3, a nMeHHO 11, OBLIIO IPU pa3pbiBe
aHeBPU3MbI I03BOHOYHOI apTepuu (Ko 160.5). 3a uckio-
yeHueM auarHosa 160.6, roe koandecTBo KoaoB C3 y Myx-
YMH ¥ KEHIITWH ObIJIO OMMHAKOBBIM, IIPU BCEX OCTATBHBIX
JIOKAJIM3alMsIX aHeBpU3M KoJmuecTBO KomoB C3 y XeH-
IIH ITPEeBBIIIAI0 TAKOBOE Y MYKUMH (MeauaHa — 1,7 pasa).
ITpu mokanm3aIy aHeBpU3MEBI B 00J1aCTH BHYTPEHHEH COH-
Hoit aprepun (BCA) aToT mmokasarens coctaBui 1,4 pasa,
npu mokanu3anuu B CMA — 1,7 pa3a v Tipu JTIoKaJIu3alun
Ha TlepeTHel COeTMHUTENbHOM apTepuu — 1,4 paza. [1pu
JIOKaJIN3allii aHeBPU3MBI B BepTeOpoOa3mIsIpHOM Oac-
ceifHe pas3HWIIa BO3pacTaja, COCTaBMB IIPEBBHINICHNE
B 3 paza — IIpy JIOKAJIM3aINH B 3aJHEI MO3TOBOI apTepHH,
B 4 pa3a — IIpH JIOKAJTU3alN1 B 00J1aCTH 0a3UJIIpHOI ap-
Tepun 1 B 10 pa3 — IIpu JIOKaIM3allny B 001aCTH ITO3BO-
HOuHoI1 apTrepun. Pactipenenenue nmuarHo3os8 C3 1 ypoB-
HSI BBISIBICHHBIX ¥ TIOPOTOBBIX p-3HAYCHUI TIPEICTABIICHO
B Ta0JI. 2 Ha IpUMepe 3a1aHHoro auarHosa 160.5.

[Momasnsroniee OOJNBIIMHCTBO KOMOB nrarHo30B C3
cpeny BCeX BapMaHTOB JIOKAIM3AlMY aHEBPU3M YKa3bIBa-
J10 HemocpeacTBeHHo Ha auarHo3 CAK (160.0—160.9).
ITpudeM B HEKOTOPHIX CITydasix KoM, YKa3bIBAIOIIMI Ha pa3-
PBIB aHEBPU3MBI KAKOM-TO OMHOM JIOKAJIM3AINH, 3a9acTyIO
OBUI CTATUCTUYECKN 3HAaYMMO cBsizaH ¢ KomoM CAK u3
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Ta6nuua 1. ConyTcTayioLLme 3a60n1eBaHUS Y NALMEHTOB C CybapaxHOMAANbHBIM KPOBOM3MSHUEM 13 apTepuii pasHo NoKanM3aumum

Table 1. Comorbidities among subarachnoid hemorrhage patients with different aneurysm localization

Kon nuarnosa

1o MKB-10 Jlokanm3anust aneBpu3Mbl  MyKUHHBI, 1t
160.0 I?CC? 18
160.1 %41\(/:1/13 36
160.2 2&% )8
160.3 3})1\(/:1:\% 4
160.4 E’: 5
160.5 %ﬁ )

160.6 HSKEH 14
?‘ocff/o 126

Koaddumuent
Kenmmnsl, n = Bcero, n e ——— —

53 91 1,4

61 97 1,7

40 68 1,4

12 16 3

20 25 4

10 11 10

14 28 1
210 336 —

Ilpumenanue. MKb- 10 — mexncoynapoouas kaaccugpuxayus 6oaesneii 10-eo nepecmompa; BCA — enympennssn connas apmepus; CMA — cpeonss
moseosasn apmepus; [ICA — nepeduss coedunumenvnas apmepus; 3MA — 3a0nsaa mo3eoeas apmepus; bA — 6azunrapras apmepus; 1A — nozeéonounas

apmepus.

Note. ICD-10 — International Classification of Diseases 10" revision; ICA — internal carotid artery; MCA — middle cerebral artery; ACA — anterior
communicating artery; PCA — posterior cerebral artery; BA — basilar artery; VA — vertebral artery.

aHEeBPU3MBI APYTOi JIOKAIN3AIIMNA. DTO OUEBUIHO OTpaXKaeT
pPEAIbHYIO KIIMHUYECKYIO CUTYAlUIO, KOTAA JOKAIU3aLUs
pa30pBaBIIIeiiCsS aHEBPU3MbI YTOUHSICTCS TTOCTIE TIPOBEICHUST
JTOTIOJTHUTETbHBIX MCCICAOBAHMIA 1/ WA B CTydae MHOXECT-
BEeHHBIX aHeBpU3M. COOTBETCTBEHHO, B 0a3¢ TaHHBIX MOTYT
IIPYICYTCTBOBATh 00a KOOa AMarHo3a, KOTOPhIe B TOCTICIY-
forieM yantbiBatotcs ipu CA. KpoMe Toro, Ol 3apernucT-
PUPOBaHBI CBA3M ¢ KogoM 167.1 — HepasopBaBImecs ap-
TepHaJbHBIC aHEBPM3MBI, YTO TaKXe yKa3blBaeT Ha
HaJ4Yre MHOXECTBCHHBIX aHeBPHU3M Y ITallMeHTa, KO-
tophlit nepeHec CAK BcieacTBue pa3pbiBa aHEBPU3MBI
3aJaHHOM JIOKAJIM3aIlUH, a OCTAJIbHBIE aHEBPU3MBI OBLITN
IM03Xe 3aKOAUPOBAHBI C TIOMOIIBIO COOTBETCTBYIOIIETO
Koza.

JnarHo3sl, CBSI3aHHBIC C TTOCICACTBUSIMU 1 OCTIOXKHE-
ausmu CAK, Bkirodanu B urcie npounx 161.0 (BHyTpuMo3-
TOBOE KPOBOU3IMSHHME B TOJYIIApHEe CYOKOPTUKAIBHOE),
G94.2 (ruppouedamus), 7Z98.2 (Hanuume ycTpoiicTBa
JUISL IpeHaXxa CIIMHHOMO3roBoi xunkoctu), G00.9 (6ak-
TepuanbHbIl MeHUHTHT), G40.2 (ToKamm3oBaHHas (¢o-
KaJbHasl, TaplHalbHasl) CHMITTOMATHYECKas SIMJICTICHST
1 3MUJICTITUYECKIE CUHAPOMBI ¢ KOMIUICKCHBIMY TTApIIH-
aJIbHBIMU CYTOPOXHBIMH IIPUITATKAMU).

AptepunanbHas runepteH3ust (Al') (110) Oblia BBISIB-
JIeHa TOJIbKO Y XeHIIMH B Bo3pacTe 40—69 jeT — vaiie
BCero IIpu JOKaJu3aluyu aHeBpu3Mbl B OacceitHe CMA
u GasunsgpHoil aprepun. Y myxunH cBsa3u CAK ¢ AT He
3a()MKCHUPOBAHO.

OBCYXIEHME

B maHHOM MCCIemOBaHUM MBI IIPOASMOHCTPUPOBAJIH
Bo3MoxkHOCTH CA B n3ydyenuun C3 y MamyeHTOB ¢ aHEB-
pusmatndeckuM CAK Ha momymnsmmmonHoM ypoBHe. Co-
IJIACHO TIOJIyYeHHBIM pe3yJibTaTaM, CTaTUCTUYECKH IO~
TBEPKIECHHBII Ha00p KOa0B 1arHo30B C3 B 3TOI rpyIiIe
MallMEHTOB B OCHOBHOM BKJIFOYAJI COCTOSTHUSI, OTHOCS -
muecst 1ubo HermocpeactBeHHO K CAK, mbo K ero mo-
CJICIICTBUSIM.

OO6HapyKEHBI MEXKITOJIOBBIC Pa3IMINSI IT0 KOJTUIECTBY
C3 B 3aBUCHMOCTH OT JIOKAJIM3alINH Pa30pBaBIIICICS aHEB-
pU3MBI. B 11e710M MEXIIOIOBBIE pa3INdus y MaeHTOB
¢ CAK moctatoyHO moapoOHO OCBEIIEHBI B JIUTEpaType
[8, 9]. OmHoOIt 13 BO3MOXHBIX IPUIMH WX HAJTAYIMS SIBJISI-
€TCSI CHIDKCHME YPOBHS 3CTPOTeHA B IIEpHO MEHOIIAY3HI,
YTO MOXKET CITOCOOCTBOBATH (DOPMHUPOBAHMIO M PA3pPHIBY
aHeBpu3M [ 14, 15]. BTo MOATBEPXXAAIOT PE3yJIBTATHI UCCIIe-
IIOBaHU, COTJIACHO KOTOPBIM XKECHIIMHEI ¢ TIO3THUM Me-
Hapxe ¥ paHHEH MEHOMAay30i UMEIOT ITOBBIIICHHBIN PUCK
CAK wm3-3a cokpalieHus Ieproaa KyMyJISITUBHOM 3CTPo-
TEHHOW 3KCITO3MLMM Ha MPOTSKeHNM Xu3Hu [16]. Jla-
OopaTOpHBIC SKCIIEPMMEHTHI MMOKa3ajdud, YTO BBEIACHUE
6azomokcrudeHa (aroHNCTa 3CTPOreHOBBIX PEICIITOPOB)
TPBI3YHAM C YIAJICHHBIMU SMIHUKaMU CHU3WIO puck CAK
Ha 17 % 1mo cpaBHEHUIO ¢ KOHTPOJIbHOM rpymrmoii [17].
HMHTepec TakKe MpeacTaBIISTIOT pabOTHI 110 aHAIM3Y POJIA
130(hIaBOHOB, COIEPKAIIMXCS B ITUIIEBBIX 0000BBIX KYITh-
Typax (¢pacoib, TOpoX, COS 1 T.11.) M 00JIagaloInX BhIpa-

4



TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

42

HENPOXNPYPI'US

OpuruHanbHas pabora | Original report

Tabnuua 2. ConyTcTaylolLme 3aboneBanms cem AuarHo3a 160.5
Table 2. Comorbidities in network of 160.5

Bospacr, Jer ITon Komopouanocts (kox no MKB-10) » ITopor 3Hauenus p
40—49 X;’:ﬁ?“ 169.0 5,52 ¢-08 7,07 e-06
40—49 X;:]f;j‘g“ 160.7 5,71e-07 8,63 e-06
50-59 AKerckimit 160.9 3,02e-10 5,28 e-06
50-59 AKercximit 169.0 3,20e-10 5,30 ¢-06
60—69 Mynxcxoit 160.4 2,30 e-10 6,31 e-06
60—69 ngﬁﬁf“ 169.0 3,68 ¢-07 9,78 e-06
60—69 nggﬁlgﬂ 160.9 4,67 e-07 1,00 e-05
60—69 ng‘n‘jﬁfﬂ 161.5 1,17 e-06 1,09 e-05
60—69 Xg:}fﬁf“ T85.0 2,04 ¢-06 1,15 e-05
60—69 X;:]f}j?“ G94.2 1,54 ¢-08 7,50 e-06
70-79 Kerckinit 160.9 6,23 e-09 7,03 e-06

Ilpumenanue. MKb- 10 — mexcoynapoonas kaaccugpuxayus 6oaesneii 10-eo0 nepecmompa; 160.5 — cybapaxnoudansHoe KpogousnusHue u3 N0360HOUHOU
apmepuu; 169.0 — nocaedcmeus cybapaxnoudanvioeo kposouzauanus; 160.7 — cybapaxnoudasvhoe KpogousAUsHUe U3 6HYMpUHepentol apmepuu
neymounennoui; 160.9 — cybapaxnoudanvhoe kposousnusnue neymounentnoe, 160.4 — cybapaxnoudanvhoe Kpogousiusnue u3 6a3uiapHoi apmepuu;
161.5 — enympumoseogoe kposousnusnue eHympuicenyoouxosoe; T85.0 — ocroncHeHUe MEXAHUHECK020 NPOUCXONCOCHUS, CEAZAHHOE C GHYMPUYepen-

HbIM Jiceny0oukosbim uynmom; G94.2 — eudpoueghpanus.

Note. ICD- 10— International Classification of Diseases 10" revision; 160.5 — subarachnoid hemorrhage from the vertebral artery; 169.0 — sequelae

of nontraumatic subarachnoid hemorrhage; 160.7 — nontraumatic subarachnoid hemorrhage from unspecified intracranial artery; 160.9 — nontraumatic
subarachnoid hemorrhage, unspecified; 160.4 — subarachnoid hemorrhage from basilar artery; 161.5 — nontraumatic intracerebral hemorrhage,
intraventricular; T85.0 — mechanical complication of ventricular intracranial (communicating) shunt; G94.2 — hydrocephalus in other diseases classified

elsewhere.

KEHHOM 3CTPOTeHHOM aKTUBHOCTHIO M CPOICTBOM K COOT-
BETCTBYIOIIMM penienTopaM TKaHei [18, 19]. IMoctynasg
¢ MUIIEH, TaKoi (PUTO3CTPOTeH, KaK Janua3enH, TTOIBEP-
raeTcs rnepeBapMBaHUIO KUIIEYHOU (ropoit ¢ obpa3oBa-
HHEM 5KBOJIa, KOTOPBIN OCIe a0COPOIIUM CBSI3BIBACTCS
¢ acTporeHOoBbIMU B-penenitopamu [20]. B akcniepumen-
TaJTbHOM HcClIeqoBaHnN Ha XuBOTHBIX K. Yokosuka m co-
aBT. OOHAPYXXWJIN, YTO JAUA3EHH U €TO METAO0OIUT SKBOJI
CHIDKAIOT PUCK Pa3BUTHUS apTepUaTbHBIX aHEeBpHU3M [21].
B cBeTe BBISIBIIEHHOM HaMM TEHICHIIUM K OOJIBIIIEMY KO-
JymuecTtBy AuarHo30B CAK BepTebpobasmuisipHoro dbacceifHa
V 3KEHIIIMH MBI TIPEATIONaraeM, YTO COCYIbI 3TOM JTIOKaJIH -
3aIlMM MOTYT OBITH OO0JIee YYBCTBUTEIBHBI K KOJICOAHUSIM
BCTPOTeHHOTr0 Bo3AeiicTBUsA. OCHOBY TAKOTO IIPEIIIOI0-
JKEHUS COCTABIISIIOT OITyOIMKOBaHHbBIC TAHHBIC O HATMYUH
3CTPOTEHOBBIX B-PELIENTOPOB B IEPULIMTAX COCYIOB MO3Ta,
KOTOpPBIC TIPU BO3AECHCTBUU 3CTPAIMOIIa YIYIIIAIOT IIe-
JIOCTHOCTB 3HAoTenud [22]. Ha maHHBII MOMEHT HUCCIIen0-

BaHMI, YKa3bIBAIOIINX Ha OCOOCHHOCTH pacIIpeIeICHUS
3CTPOTEHOBBIX 3-PELIENTOPOB MO COCYIaM TOJIOBHOTO MO3-
ra, B JOCTYITHOM JTUTepaType MBI He oOHapyxwin. [1o Ha-
IIeMy MHEHHIO, YMECTHO TIPEATIONIOKHUTh, YTO OIPEIeICHHYIO
POJIb MOXET UTPaTh HEKOE TeHETUICCKU ACTCPMUHUPO-
BaHHOE CHIDKEHHME KOHIICHTPAIIUM W /WM MHAKTHBALIWS
3CTPOTCHOBBIX PEIIENITOPOB B CTEHKE IMPENMYIIECTBEHHO
COCYIIOB 3aTHETO Kpyra KpOBOOOPAIIICHMS Y XKESHIINH B Me-
Hortay3e, 4yTo noBbimaeT puck CAK.

ITo maHHBIM JIMTEPATYPHI, POJIb TCHETUUECKUX (DAKTO-
POB B MeXXMOJIOBBIX pasnnunsx mpu CAK odoHapyxuBaeT-
cs IIpeXIe BCEero B 0COOCHHOCTSIX IPOTEKaHUS BOCIIA-
JIMTEILHBIX TIPOIIECCOB B COCYIMCTON cTeHKe [23, 24].
B pabote, mocBAIIeHHO N3yYeHUIO BIUSHUS aCITUpUHA
Ha ITOBEICHIE apTepUaTbHBIX aHEBPU3M, Y KEHIIINH OBLIO
3aUKCHUpPOBaHO 0o0Jiee BRIpAXKeHHOE CHIDKEHHUE SKCITPEC-
cnm reHa 15-PGDH (15-ruapoKcumpocTarjaHanHA TeTH-
JIpOreHa3bl) 1 MOBHIIIICHHOE COMEPKaHIE BOCITATUTEILHBIX
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meauaropos (COX-2, CD-68, MMP-9, MCP-1, NF-«B).
ITockoIbKy BOCHAIMTENBHEIN TIPOIIECC SIBISIETCS OTHUM
13 OCHOBHBIX MEXaHM3MOB, JIeXKaIlINX B OCHOBE ITaTo(hM-
3MOJIOTMICCKUX N3MEHEHUI COCYIMCTOM CTeHKU U (pop-
MHPOBaHUS aHEBPU3MBI, 00OHAPYKEHNE aCCOLMUPOBaH-
HBIX C TIOJIOM BapHallMii TEHETUIECKOTO PErYIMPOBAHMS
BOCTIAJIMTEILHOTO OTBETA OTKPHIBACT HOBBIC IMTyTH U3Yyde-
HUSI MEXaHN3MOB 3TOTO 3a00JICBaHMUS.

ITo cpaBHEeHUIO C paHee TTPOBEACHHBIM HAMU aHAJIM -
30M HEpa30pBaBIIMXCSI apTepUaIbHBIX aHEBPHU3M C HC-
noyib3oBaHueM MeToga CA [1] moaydeHHBII Habop KOIOB
muarHo3oB C3 mpu CAK He Tak pa3zHoobOpaseH. [1pu He-
Pa30pBaBIIMXCS apTepUATBHBIX aHEBPU3MaX HAPSIIY C M3-
BECTHBIMU aCCOIIMMPOBAHHBIMY C BACKYJISIPHBIMU PHCKa-
MM TIaTOJIOTUSIMM,, TAKMMU KaK TUTIepTOHNYECKast O0JIe3Hb,
TabaKOKypeHHe, aTePOCKIIEPO3, ObLIN OOHAPYKEHBI TAKHE
COCTOSIHMSA, KaK XpOHMYeCKash 0OCTPYKTHUBHASI 0OJIC3HD
JIETKUX Y HEKYPUJIBIIUKOB, IETIPECCUBHBIC PACCTPOMCTRA,
a TaKKe XpOHMYeCKasl CTPENTOKOKKOBast mHbeKmus [1].
ITpu anammze CAK nomoOHBIX CTATUCTUIECKU 3HAYMMBIX
KOppeJsnii He 3auKcrupoBaHo. boiee Toro, Takoit mm-
POKO MIpM3HAHHBIN (PaKTOp pucKa, Kak TabaKOKypeHMUE,
B HallleM aHanm3e He 661 accounmpoBaH ¢ CAK HU B o1~
Ho1 u3 moarpymi. Hanbonee BeposITHO 3TO CBSI3aHO C HE-
JoCTaTKaMy B PErucTpalMy AUarHo3a TabaKoKypeHUs
B Bujie otaeabHoro koga MKb, a ynoMruHaHue o KypeHUuu
B TEKCTOBOM BHJIe He YUYUTHIBaIOCh B CA cormTacHoO au3aii-
Hy uccnenoBaHus. [logaepkHeM, 9TO IPU U3YICHUNT MEXK-
mmosoBbIx pasznuunii mpu CAK dakrop KypeHnst 3aHUMaeT
HeMasioBaxkHoe MecTo. [1o maHHBIM JIMTEpaTyphl, POCT
apTepuaIbHBIX aHeBpH3M 1 prcK CAK ITOBEHIIIAIOTCS ¥ Ky-
pUIbIINKOB B 3—4 pa3a [25]. [1pu 3TOM B HcclieqoBaHNA
J.S. Catapano u coaBT. B BeIOOpKe u3 1014 manueHTOB
¢ CAK 65110 69 % KeHIUMH, HO KYPWIbIIMKAMU ITOYTU
Ha 10 % yariie ObII My>K4MHBL. MeaHa BO3pacTa JKeHIIH
coctaBuiIa 56,6 roga ¥ YMCIO KYPSIIMX CPeay HUX ObLIO
CYILIECTBEHHO MeHbIIIe, 4YeM cpear MyxKulH [8]. N. Etminan
M COABT. B paboTe, OCBAIICHHOM TIIO0AFHBIM TCHICHIIM -
am 3aboneBaemoct CAK, 0OGHapyXuiu, 4TO y KEHIINH
B SAmonuu ¢ 1980 1o 2010 . 66Ut oT™MeueH poct unciaa CAK
nouty Ha 60 % [3]. HecMOTpst Ha TO YTO MPOLIEHT KyPHJlb-
IIUKOB B AMOHNM B 3TOM MCCIEIOBAaHUM OBLT HECKOIBKO
BBIIIIE, YEM B OCTaJIbHbIX pernoHax (26,1 u 19,3 % coort-
BETCTBEHHO), 3TO HE MOIJIO OOBSICHUTH CTOJIb BHIPAXKCH-
Horo pocta yncia ciaydaeB CAK y xxenmuH. Cpenu 1ipo-
yuX (paKTOPOB aBTOPHI 3TOM pabOTHI 3a(MKCUPOBAIU
cHmkeHne ynciaa CAK takxke Impu IOIMYJISITHOHHOM CHH-
KEeHUM ToKa3aTeseit apTepraJbHOTo JaBieHus [3].

B Hamem uccinengoBanuu Al cTaTUCTUYECKU 3HAYUMO
koppeavpoBana ¢ CAK y xxenmmH crapire 50 jet. OTeyT-
CTBHE 3TOM CBA3U Y My>KYMH B HaIlIEM UCCICIOBAHNH ITPO-
TUBOPEYUT KIIMHNICCKOMY OITBITY, ¥ TPUIMHA TTOTOOHOTO
pe3yJbTaTa KpoeTcs, CKopee BCeTo, B HeToCTaTKax METoIa
CA. CoracHo JaHHBIM JIuTepatyphl, Al SIBIII€TCS MOIITHBIM
¢akTOpOoM prcKa pa3pbiBa aHeBpu3M u pazputus CAK [5].
ITpu AI' reMogMHAMUYECKUI CTPECC BO3MECHCTBYET Ha CO-
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CyIbI TOJIOBHOTO MO3Ta, BHI3BIBAs CYXKCHME MX Kaaubpa
M CHUXEHUE 3JIaCTUYHOCTU COCYIUCTON CTeHKU [26].
IIpu npopomxutensHoM Bo3aeicTBuu Al yxymiaiorcs
TIPOLIECCHI ayTOPETYIISIIINM COCYIOB TOJIOBHOTO Mo3ra [27].
OTtMeTHM, 9TO Kak B yclIoBHSIX Al Tak 1 B HOpME KPOBO-
TOK TI0 COCYZaM TOJIOBHOTO MO3Tra MOXET UMETh MEXKITO-
soBele paszmuns. Jnamerp BCA oObIYHO MEHbIIIE Y 3KEH-
1LIMH, 4TO co3aaeT Ha 50 % GOJIBLIYIO TeMOAMHAMUYECKYIO
Harpy3ky Ha oudypkaunio BCA, yem y MmyxuuH [6, 28].
M3MmepeHnst CKOpOCTH KPOBOTOKA B COCYIaX MO3Ta TaKXKe
TTOKA3bIBAIOT YETKHE MEXKITOJIOBBIC pa3nnuus. Tak, B pa-
6ote J.R. Cebral 1 coaBT. 6bUIM OTpeaeieHbl CpeTHIE 3HA-
YeHHUsI CKOpOoCcTH KpoBoToKa B CMA Ha ypoBHe 75 cMm/c
y XeHIIMH 1 64 cM/c — y MyxunH, Bo BCA — 42 cm/c
y XeHIIUH U 34 cMm/c — y myxuuH [29]. [Ipu AT, B ycio-
BUSIX HAapYIICHUsI ayTOPETYIISIIINT 1 M3MEHEHUS Kalnopa
MAaTrUCTPAJIbHBIX COCYI0B TOJIOBHOTO MO3Ta, aHAaTOMWYE-
CKHe 0COOCHHOCTH MOTYT BBICTYIIATh B KAYECTBE IIPEITIO-
CBUIOK K 00JIee BBIpaXKeHHBIM HAPYIIICHUSIM TeMOIMHAMM -
KU1 Y XKEeHIIMH 1 KaK MUHUMYM OIIOCPEIOBAHHO ITOBHIIIATh
pucku CAK. B cOBOKYITHOCTH C TOPMOHAJILHBIMU BITHSI-
HUSIMM BBIIIIeYKa3aHHBIE (PaKTOPBI COIPSTKEHEI C TIPeapac-
TOJIOXKEHHOCTBIO apTePUATbHBIX aHEBPU3M K Pa3phIBY
y XXeHIIMH 1ocie 50 JIeT, 9To HaIlUTO CBOE OATBEPXKICHIE
¥ B pe3yJIbTaTaxX HaIlEero NCCICI0BaHMS.

[MonyyeHHBIe HAMM PEe3YIbTaThl MOTYT UMETh IIPU-
KJIaIHOE 3HaYeHUE TSI KITMHUIEeCKOM ITPaKTUKY B HEMPO-
XUPYPTUU, U B MEPBYIO OUYEpeab B paAMKax COBPEMEHHOM
KOHIIETIIINY WHANBUAYAIN3UPOBAHHBIX ITOAXOIOB K JIe-
yeHn1o. C y4eTOM BBISIBICHHBIX MEXKITOJIOBBIX pa3InIniA
B KOMOPOMIHBIX COCTOSTHUSIX PEKOMEHIyeTC s OoJIee TIma-
TeJIbHBI MOHUTOPUHT C3 y XXeHIIWH, 0COOEHHO TIpHU
aHeBpU3Max B BepTeOpoba3misipHoM OacceiiHe. Kpome
TOTO, TOTIOJTHUTEIbHBIC NCCIICIOBAHUS PO SCTPOTeHOB
¥ UX PELENTOPOB B (DOPMHUPOBAHNY M Pa3phIBE aHEBPU3M
MOTYT CITy>KATh OCHOBOM [UIST pa3pabOTKKM HOBBIX ITPOH-
JIAKTUYECKUX CTPATeruii M PeXXMMOB THUCIIAHCEPU3AINU
COOTBETCTBYIOIINX TPYIIIT HACEJICHMS.

Meton CA nMeeT psia orpaHUYEeHUI, KOTOphIe HE00-
XOIVMMO YYUTBIBATh IIPM MHTEPIPETAIIUMN PE3yJBTATOB.
DTOT METOI OTHOCHUTEIIPHO YYBCTBUTEJICH K KA4eCTBY 3a-
TOJTHEHUSI JaHHBIX B perucTpax. TOYHOCTD U ITOJTHOTA KO-
IUPOBAaHMS TMArHO30B, a TAKXKe CUCTEMATHISCKUE OIIHIO-
KUY WM TIPOOEITBI B TAHHBIX B HAIIIEM MCCIICAOBAaHNI MOTJIN
HEIIOCPEACTBEHHO OTPA3UThCSI HA BBISIBIISIEMBIX CBSA3SIX.
Kpome Toro, onnH m3 3HaUMMBIX HEIOCTATKOB METOa
CA — cabast BRISIBISIEMOCTB JIOXXKHOOTPUIIATEIBHBIX CBSI-
3eit. Hammpumep, HeCMOTpPST Ha M3BECTHBIC SIUIACMUOJIO-
ruyeckue naHHble o cBs3u Mexny CAK u TabakokypeHU-
eM, B HallleM aHajJn3e TakKas CBsI3b He OOHapyXeHa,
YTO MOXET OBITh 00YCIIOBJIEHO HEIOCTATKAMM B KOIUPO-
BaHUHU JAHHBIX B MEAUIIMHCKUX PETUCTPAX KIIMHUIIACTAMU
¥ HEIOCTATOYHON YYBCTBUTEIILHOCTHIO METOAA K PEIKUM
WJIA HeYacTo QUKCUpyeMbIM (pakTopaM. BaxkHo momguepk-
HYTB, 9T0 MeTon CA He TTO3BOJISIET YCTAHOBUTH IIPUUYMHHO-
CJICIICTBEHHBIE CBSI3U, a JINITh (PUKCUPYET CTAaTUCTUICCKIE
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koppensuyn. OMHUM U3 orpaHUYEHMI HAIIIETO UCCIIeA0Ba-
HUS SIBJISIETCS] perMOHalIibHas 0COOEHHOCTh BhIOOpKU. He-
CMOTpS Ha TO YTO 00beM Habopa JaHHbIX Beauk (628 831
MMAaLMEHT), 3T JaHHbIe ObUTH ITOTyYeHbI M3 PETUCTpa KOH-
KPETHOTO PETHOHA, YTO TPeOyeT OIpeIeIeHHOM OCTOPOXKHO-
CTU B 0000OIIIEHUH TIOJTyYEHHBIX PE3YIBTATOB B OTHOIIEHUY
JIPYTUX TIOMyIsUyii. BEISIBIIEHHBIE pa3IMuKsl B 4aCTOTE CO-
ITyTCTBYIOIIVX AUATHO30B B 3aBUCUMOCTH OT I0J1a M JIOKAJIN-
3all1 aHEBPU3MBI TPEOYIOT JAJTbHEMIIIETO TTIOATBEPXKIACHUS
C UCTTOJTb30BAaHUEM MPOCIIEKTUBHBIX MCCIIETOBAHMIA.

3AKJTIOYEHUE
B HameM vccnenoBaHUM MPOAEMOHCTPUPOBAHBI BO3-
MoxkHocTi Metona CA ripu onynsiironHoM aHanm3e CAK
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¥ IPYTUX COITYTCTBYIOIINX MTATOJIOTMICCKIX COCTOSTHUIA.
ITpu 00paboTke maHHBIX 628 831 mamueHTa 0OHAPYXEHO
873 ciyuass CAK u3 aHeBpU3M pa3IMUYHBIX JOKaIu3a-
LM, cpeau KOTOPBIX BBISABIECHO 336 CTaTUCTUYECKU
3HAYMMEBIX cBsA3eit ¢ C3. B xome aHanm3a BBISICHUJIOCH,
4yTo 11 XeHIuH ¢ guarHo3oM CAK xapakTepHo 60J1b-
mee kKoqmdectBo C3, 0COOEHHO MpH JIOKATU3AINU
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Background. The population characteristics of comorbidities in patients with subarachnoid hemorrhage (SAH) are insufficiently underlined
in the literature.

Aim. To test the method of complex network analysis (NA) in studying sex differences in comorbidities among patients with SAH at the population
level.

Materials and methods. CN analysis was conducted on a population-based “big data” sample, including 628,831 patients. Statistical networks
of comorbidities were created for 873 patients with SAH caused by cerebral aneurysms rupture of various localizations. Comorbidities were
defined as any additional diagnoses presenting in patients with a ruptured cerebral aneurysm both before and after the SAH event. At the final
stage of the CN analysis, all associations of comorbidities with the index diagnosis and with each other were examined for statistical significance.
Results. The CN analysis revealed 336 statistically significant associations between diagnostic codes. The number of comorbidities in women
was 1.7 times higher than in men. In cases of vertebrobasilar aneurysms, the difference reached 10 times. Arterial hypertension was statistically
correlated with the development of SAH only in women.

Conclusion. The CN method is applicable for analyzing clinical data at the population level. The analysis revealed that women with SAH have
a higher number of comorbidities, particularly in cases of vertebrobasilar aneurysms. Interpretation of the results should consider the limitations
and advantages of the methad.

Keywords: cerebral aneurysm, subarachnoid hemorrhage, comorbidities, sex differences, complex network analysis
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BACKGROUND

The theory of network analysis, developed at
the intersection of research in the field of mathematics and
theoretical physics, made it possible to create a methodological
tool for use in medicine, particularly in neurovascular
diseases [1].

One of the most dangerous types of neurovascular
pathology is aneurysmal subarachnoid hemorrhage (SAH).
This type of intracranial hemorrhage is characterized by
high mortality rates, reaching 40 % within the first 30 days
[2, 3], and a high degree of disability [4].

Cerebral aneurysms occur in 3 % of the population and
are the cause of 5 % of all acute cerebrovascular accidents
[2, 5—7]. According to the literature, cerebral aneurysms are
more common in women, and the risk of SAH after 50 years
old is 2.2 times higher in them comparing to men [8, 9].

In recent decades, there has been a downward trend
in the incidence of aneurysmal SAH in almost all countries
worldwide. According to a meta-analysis by N. Etminan et al.,
the global incidence of SAH decreased from 10.2 to 6.1
cases per 100,000 people per year from 1980 to 2010 [3].
When assessing regional characteristics, the authors noted
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that during this period, the decline in the SAH incidence
in Europe was 40.6 %, in Asia — 46.2 %, in the USA —
14.2 %, however, in Japan there was a sharp increase in this
indicator by 59.1 %, and only in women.

It is important to note that, despite the global trend toward
a decrease in the SAH occurence, the incidence of unruptured
cerebral aneurysms, according to the literature, has increased
in recent decades [10]. Thus, it can be said about an
epidemiological paradox, the nature of which remains unclear.
In this context, the adaptation of modern computer
technologies to the statistical analysis of large samples may
open new perspectives for analyzing and understanding
the population characteristics of SAH incidence [11].

One of the methods for analyzing the big data is NA [1,
12, 13]. The NA method allows to identify the reliable
statistical relationships between variables in very large and
heterogeneous samples, as well as effectively exclude
random coincidences in pool of data [13].

We previously demonstrated the potential of NA
to assess the incidence of comorbidities associated with
unruptured cerebral aneurysms at the population level [1].
Given the above-mentioned literature data on sex differences,
the studying of the epidemiological characteristics of
conditions associated with SAH may expand our
understanding of this disease.

Aim — to test the NA method in studying the sex
differences for comorbid diseases (CD) in patients with
SAH at the population level.

MATERIALS AND METHODS

The design was a retrospective, population-based,
longitudinal study. A big data set was compiled in consultation
with the local research center from the outhwest Finland
Health Region’s patient registry, covering 870,000 people.
All patients who had contact with healthcare facilities
in the region between January 1, 2004, and July 31, 2019,
were included in the registry from the regional healthcare
facility digital data warehouse. Only data from patients with
a diagnosis coded according to the International Classification
of Diseases, 10" revision (ICD-10) were included in the
subsequent analysis.

To standardize the codes, the diagnosis coding accuracy
level at the initial stage of patient selection was set to XNN
(X is the letter denoting the diagnosis class, NN is the first
two digits of the category). The data were distributed by
patient age groups (0—9, 10—19, 20—29 years, etc.)
separately for men and women. The information on all
diagnoses recorded in patients was stored in the corresponding
age groups. For example, if a patient was diagnosed with
diagnosis No. 1 at age 55 and diagnosis No.2 at age 65, then
according to our data separation system, one information
signal (diagnosis No. 1) was included in the 50—59-year-old
cohort, and both signals (diagnoses No. 1 and No. 2) were
included in the 60—69-year-old cohort.

Due to this approach it is allowed for the broadest
possible coverage of registered diagnoses for each individual

patient across all age cohorts. This approach was suitable
for 628,831 patients from the total sample. From the
resulting data, 873 patients with SAH from aneurysms
of various locations were then identified. SAH was
established as the index diagnosis. The coding accuracy level
at this stage was expanded to a three-digit category (e. g.,
160.5). Any other diagnosis, registered both before and after
SAH, was defined as concomitant.

To reveal the correlations between the index and
associated diagnoses, the statistical method NA [1] was
applied to the resulting sample. Networks of diagnosis codes
were created, where the relationship between each given
ICD-10 diagnosis code (node) and any other diagnosis code
(node) in the population was designated as a link between
nodes in the statistical network. The link between nodes
itself denoted the presence of at least one patient from
the entire sample (628,831 individuals) with both the given
diagnosis and a randomly distributed diagnosis in the
population.

To calculate the statistical weighting of relationships
and determine the statistical significance (p-values),
the method of M. Tumminello et al. [9] was used. Statistical
validation of the network was performed using the false
discovery rate (FDR) method. This method was used
to validate all possible and obtained p-values for each
relationship between diagnosis codes (Fig. 1). The current
p-value threshold was increased in a linear sequence. Upon
reaching a certain level (p >0.001), false positive relationships
in the original network were identified for removal.

After statistical processing according to the above
mentioned conditions, the so-called egonetworks of
diagnoses were created, which represented the relationships
of the index code of the diagnosis with other diagnoses, as
well as the relationships of the latter with each other. Seven
ICD-10 codes corresponding to aneurysmal SAH were used
as index codes of diagnoses, including 160.0 (SAH from
the carotid sinus and bifurcation), 160.1 (SAH from
the middle cerebral artery (MCA)), 160.2 (SAH from
the anterior communicating artery), 160.3 (SAH from
the posterior communicating artery), 160.4 (SAH from
the basilar artery), 160.5 (SAH from the vertebral artery),
160.6 (SAH from other intracranial arteries).

The division of diagnoses by the localization
of intracranial arteries was due to the different epidemiological,
pathophysiological and hemodynamic characteristics
of cerebral aneurysms of different intracranial arteries.

RESULTS

A total of 336 connections between the CD codes were
confirmed across all 7 specified codes (Table 1).
Connections in the networks were unevenly distributed and
depended on the location of the ruptured aneurysm. Thus,
the largest number of CD codes, namely 97, were found for
ruptured MCA aneurysms (code 160.1). The fewest CD
diagnosis codes, namely 11, were found for ruptured vertebral
artery aneurysms (code 160.5).
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Table 1. Comorbidities among subarachnoid hemorrhage patients with different aneurysm localization

ICD-10 code Aneurysm localization Men, n
160.0 ICA 38
160.1 MCA 36
160.2 ACA 28
160.3 PCA 4
160.4 BA 5
160.5 VA 1
160.6 Other 14
Total 126

Women, n Total, n Ratio (women/men)

53 91 1.4

61 97 1.7

40 68 1.4

12 16 3

20 25 4

10 11 10

14 28 1
210 336 -

Note. ICD- 10 — International Classification of Diseases 10" revision; ICA — internal carotid artery; MCA — middle cerebral artery; ACA — anterior
communicating artery; PCA — posterior cerebral artery; BA — basilar artery; VA — vertebral artery.

Excluding diagnosis 160.6, where the number of CD
codes was equal for men and women, for all other aneurysm
locations, the number of CD codes in women exceeded that
in men (median 1.7 times). For internal carotid artery
(ICA) aneurysms, this figure was 1.4 times higher, for MCA
aneurysms, 1.7 times higher, and for anterior communicating
artery (ACoA) aneurysms, 1.4 times higher.

When the aneurysm was localized in the vertebrobasilar
system, the difference increased, reaching a threefold excess
for posterior cerebral artery (PCA) aneurysms, a fourfold
excess for basilar artery 9BA) aneurysms, and a tenfold
excess for vertebral artery (VA) aneurysms. The distribution
of CD diagnoses and the level of detected and threshold
p-values is presented in Table 2 using the given diagnosis
160.5 as an example.

The overwhelming majority of CD diagnosis codes
across all aneurysm locations directly indicated a diagnosis
of SAH (160.0 — 160.9). Moreover, in some cases, a code
indicating a ruptured aneurysm at one location was often
statistically significant associated with a SAH code for an
aneurysm at another location.

This obviously reflects a real-life clinical situation,
where the location of a ruptured aneurysm is clarified after
additional investigations and/or in cases of multiple
aneurysms. Accordingly, the database may contain both
diagnostic codes, which are subsequently considered
in the NA.

In addition, the associations with the code 167.1
(unruptured cerebral aneurysms) were recorded, which also
indicates the presence of multiple aneurysms in a patient
who underwent SAH due to a ruptured aneurysm at a given
location, and the remaining aneurysms were later coded
using the appropriate code.

Diagnoses associated with the sequelae and complications
of SAH included, among them 161.0 (intracerebral hemorrhage
in the subcortical hemisphere), G94.2 (hydrocephalus),
798.2 (presence of a device for drainage of cerebrospinal
fluid), G00.9 (bacterial meningitis), G40.2 (localized

(focal, partial) symptomatic epilepsy and epileptic
syndromes with complex partial seizures).

Arterial hypertension (AH) (I10) was detected only
in women aged 40—69 years, most often with MCA
aneurysms and BA aneurysms. No association between
SAH and AH was observed in men.

DISCUSSION

In this study, we demonstrated the potential of NA
to examine CD in patients with aneurysmal SAH at
a population level. According to the results, the statistically
validated set of CD diagnosis codes in this patient group
primarily included conditions related either directly to SAH
or to its sequelae.

Sex differences in the number of CDs have been
revealed depending on the location of the ruptured
aneurysm. In general, sex differences in patients with
SAH have been described in sufficient detail in the
literature [8, 9]. One possible reason for their presence
is the decrease in estrogen levels during menopause,
which may contribute to the formation and rupture
of aneurysms [14, 15].

This is verified by the results of studies showing that
women with late menarche and early menopause have an
increased risk of SAH due to a reduced period of cumulative
estrogen exposure throughout life [16]. Laboratory
experiments have shown that the administration of
basodoxifene (an estrogen receptor agonist) to ovariectomized
rodents reduced the risk of SAH by 17 % compared
to the control group [17].

The studies analyzing the role of isoflavones contained
in dietary legumes (beans, peas, soybeans, etc.) and
possessing pronounced estrogenic activity and affinity for
the corresponding tissue receptors are also in the area of
interest [18, 19]. When obtained from food, a phytoestrogen
such as daidzein is digested by intestinal flora to form equol,
which, after absorption, binds to estrogen p-receptors [20].
In an experimental study on animals, K. Yokosuka et al.
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Table 2. Comorbidities in network of 160.5

Age, year Sex Comorbidity (ICD-10 code) p Threshold of p-value
40-49 Female 169.0 5.52e-08 7.07 e-06
40—49 Female 160.7 5.71e-07 8.63 e-06
50-59 Female 160.9 3.02e-10 5.28 e-06
50—59 Female 169.0 3.20e-10 5.30 e-06
60—69 Male 160.4 2.30e-10 6.31 e-06
60—69 Female 169.0 3.68 e-07 9.78 e-06
60—69 Female 160.9 4.67 e-07 1.00 e-05
60—69 Female 161.5 1.17 e-06 1.09 e-05
60—69 Female T85.0 2.04 e-06 1.15e-05
60—69 Female G9%4.2 1.54 e-08 7.50 e-06
70-79 Female 160.9 6.23 e-09 7.03 e-06

Note. ICD- 10 — International Classification of Diseases 10" revision; 160.5 — subarachnoid hemorrhage from the vertebral artery; 169.0 — sequelae

of nontraumatic subarachnoid hemorrhage; 160.7 — nontraumatic subarachnoid hemorrhage from unspecified intracranial artery; 160.9 — nontraumatic
subarachnoid hemorrhage, unspecified; 160.4 — subarachnoid hemorrhage from basilar artery; 161.5 — nontraumatic intracerebral hemorrhage,
intraventricular; T85.0 — mechanical complication of ventricular intracranial (communicating) shunt; G94.2 — hydrocephalus in other diseases classified

elsewhere.

found that daidzein and its metabolite equol reduce the risk
of developing arterial aneurysms [21].

According to the trend which we identified for a higher
number of diagnoses of vertebrobasilar systemic
cerebrovascular accident in women, we suggest that the
arteries in this location may be more sensitive to fluctuations
in estrogen exposure. This assumption is based on published
data on the presence of estrogen B-receptors in the pericytes
of cerebral arteries, which, when exposed to estradiol,
improve endothelial integrity [22].

To current, we have not found any studies in the
available literature indicating specific patterns of estrogen
B-receptor distribution in cerebral arteries. We believe it
is reasonable to hypothesize that a genetically determined
decrease in the concentration and/or inactivation of estrogen
receptors in the walls of predominantly posterior circulation
arteries in postmenopausal women may play a role,
increasing the risk of SAH.

According to the literature, the role of genetic factors
in sex differences in SAH is revealed primarily in the
characteristics of inflammatory processes in the arterial wall
[23, 24]. In a study devoted to the examine of the effect
of aspirin on the behavior of cerebral aneurysms, a more
pronounced decrease in the expression of the 15-PGDH
(15-hydroxyprostaglandin dehydrogenase) gene and an
increased content of inflammatory mediators (COX-2, CD-68,
MMP-9, MCP-1, NF-«B) were recorded in women.

While the inflammatory process is one of the main
mechanisms underlying the pathophysiological changes
in the arterial wall and aneurysm formation, the discovery
of sex-associated variations in the genetic regulation

of the inflammatory response opens new perspectives for
studying the mechanisms of this disease.

Compared with our previous analysis of unruptured
cerebral aneurysms using the NA method [1], the resulting
set of CD diagnosis codes for SAH is less diverse.
In unruptured cerebral aneurysms, along with known
vascular risk-associated pathologies such as hypertension,
smoking, and atherosclerosis, we also found conditions such
as chronic obstructive pulmonary disease in nonsmokers,
depressive disorders, and chronic streptococcal infection [1].

No such statistically significant correlations were
observed in the SAH analysis. Moreover, such a widely
recognized risk factor as tobacco smoking was not
associated with SAH in any of the subgroups in our analysis.
This is most likely due to shortcomings in recording
the diagnosis of tobacco smoking as a separate ICD code,
and mention of smoking in text form was not included
in the NA, as per the study design.

It should be emphasized that the smoking factor plays
a significant role in studying sex differences in SAH.
According to the literature, the growth of cerebral aneurysms
and the risk of SAH increase in smokers by 3—4 times [25].
Moreover, in the study by J.S. Catapano et al. in the sample
of 1014 patients with SAH, 69 % were women, but men
were almost 10 % more likely to be smokers. The median
age of women was 56.6 years, and the number of smokers
among them was significantly lower than among men [8].
N. Etminan et al. in a study devoted to global trends
in the incidence of SAH found that in women in Japan from
1980 to 2010, an increase in the incidence of SAH by almost
60 % was noted [3].

4
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Although the percentage of smokers in Japan in this
study was slightly higher than in other regions (26.1 % and
19.3 %, respectively), this could not explain such
a significant increase in the incidence of SAH in women.
Among other factors, the authors of this study also recorded
a decrease in the incidence of SAH with a population-wide
decrease in blood pressure [3].

In our study, arterial hypertension was statistically
significant correlated with SAH in women over 50 years old.
The absence of this association in men in our study contradicts
clinical experience, and the reason for this result most likely
is in the shortcomings of the NA method. According
to the literature, arterial hypertension is a powerful risk
factor for aneurysm rupture and the development of SAH
[5]. In hypertension, hemodynamic stress affects arterial
vessels, causing narrowing of their caliber and decreased
elasticity of the arterial wall [26].

With prolonged exposure of arterial hypertension,
the processes of autoregulation of cerebral arteries
deteriorate [27]. It should be noted that both under arterial
hypertension and in normal conditions, blood flow in the
cerebral arteries may have sex differences. The ICA diameter
is usually smaller in women, which creates a 50 % greater
hemodynamic load on the bifurcation of the ICA than
in men [6, 28]. Measurements of blood flow velocity
in the cerebral arteries also show clear sex differences. Thus,
in the study of J.R. Cebral et al., average values of blood
flow velocity in the MCA were determined at 75 cm/s
in women and 64 cm/s in men, in the ICA — 42 cm/s
in women and 34 cm/s in men [29].

In the presence of arterial hypertension, with impaired
autoregulation and changes in the caliber of the main
cerebral arteries, the anatomical features may predispose
women to more severe hemodynamic impairment and,
at least indirectly, increase the risk of SAH. Combined with
hormonal influences, these factors are associated with
a predisposition to cerebral aneurysm rupture in women
over 50, that was also confirmed by our study.

Our obtained data may have practical implications for
clinical practice in neurosurgery, particularly within
the framework of the modern concept of individualized
treatment approaches. Given the identified sex differences
in comorbid conditions, more careful monitoring of CD
in women is recommended, particularly for vertebrobasilar

aneurysms. Furthermore, further research into the role
of estrogens and their receptors in aneurysm formation
and rupture may serve as a basis for developing new
preventive strategies and screening regimens for these
populations.

The NA method has a number of limitations that must
be considered when interpreting the results. This method
is relatively sensitive to the quality of data entry
in the registers. The accuracy and completeness of diagnosis
coding, as well as systematic errors or gaps in the data in our
study, could have directly impacted the identified
associations. Furthermore, one significant drawback
of the NA method is the low detection rate of false negative
associations.

For example, despite known epidemiological data on
the association between SAH and tobacco smoking, our
analysis failed to detect such a link. This may be due
to deficiencies in the coding of data in medical registries by
clinicians and the method insufficient sensitivity to rare or
infrequently recorded factors. It is important to emphasize
that the NA method does not establish causal relationships,
but only captures statistical correlations.

One of our study limitations is the regional feature
of the sample. Despite the large dataset (628,831 patients),
these data were obtained from a registry within a specific
region, necessitating caution in generalizing the findings
to other populations. The identified differences
in the frequency of comorbid diagnoses by sex and
aneurysm location require further confirmation using
prospective studies.

CONCLUSION

Our study demonstrated the potential of the NA method
for population-based analysis of SAH and other associated
pathological conditions. Data from 628,831 patients
revealed 873 cases of SAH from aneurysms of various
locations, including 336 statistically significant associations
with CD. The analysis revealed that women diagnosed with
SAH are characterized by a higher incidence of CD,
especially with vertebrobasilar aneurysms. Hemodynamic,
endocrinological, and genetic differences between the sexes
are considered as possible causes. The obtained data can be
used for further research into the etiology and mechanisms
of cerebral aneurysm development and rupture.
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OueHKa 3 (heKTUBHOCTM KOHCEPBATUBHOMO
N XMPYPrYeCcKoro METOA0B JIeYeHNs NOCTPaAaBLLKX
C HecTabunbHLIMK NepesioMaMu KpecTLa

KoHTaKTbI: 3.b. Xapxwes, A.A. Tpunb, A.B. Mpupogos
3ayp baxmynosuy
Xamxues
zaur.xadzhiev@mail ru

[bY3 2. Mocksb! «Hay4Ho-uccnedosamernsckul uHcmumym ckopol nomowu um. H.B. Ckaughocosckozo
Jlenapmamerma 30pasooxparenus 2. Mockasl»; Poccus, 129090 Mocksa, bonswas Cyxapesckas ni., 3

BBepeHue. JleyeHre NaLmeHToB ¢ COYETaHHOW TPaBMOW W HECTabUNbHLIMW NepenoMaMm KpecTLia NpefcTaBseT cobow CNOXHY0 MeXAMCLM-
MAMHapHYy0 NpobieMy BBUIY BLICOKOrO PUCKa NETanbHOCTW, HEBPOMOTMYECKUX OCTIOXHEHUIA W ANUTENLHON peabunutaumm. AKTyansHoCTb
“ccneaoBaHKa obycnoBneHa oTCYTCTBUEM EAMHOI0 MHEHUS 06 ONTUMANbHBIX BPEMEHW WM METOAE XMPYPruYeckon cTabunmusaumu, a Takke
[anbHenLLIeM NeYeHU NaUUeHTOB € HeCTabUbHBIMY NEepenoMamMu KpecTua.

Llenb uccnenoBaHus — NPOBECTU aHaNU3 Pe3y/bTaToB eYeHs NOCTPaAAaBLUMX C HeCTabubHBIMU NepenoMamu Kpectua (tn C no knacecudu-
Kauwmwm AO (Arbeitsgemeinschaft fiir Osteosynthesefragen)).

Matepuanbl 1 MeTofbl. B peTpocneKT BHOE UccneoBaHue Obinv BKIYeHs! 67 NaLMeHToB B Bo3pacTe ot 18 4o 65 neT ¢ AnarHo3oM Hecra-
bunbHoro nepenoMa kpectua (20142023 rr.). B 3aBUCUMOCTM OT TaKTUKM NiedeHuns b1 BblgeneHbl 2 rpynnbl: 1-8 rpynna — XMpypruyecKkoro
neyenus (n = 54), BKMtoumBLLIAA nogrpynnbl 1A — KpecTLOBO-NOAB3A0LIHOM BrKCcaumm (n = 26), 16 — TpuaHrynapHon dukcaumm (n = 25),
1B — mekoMnpeccum KpecTLLoBOoro KaHana (n = 3); 2-A rpynna — KOHCepBaTMBHOMO NieveHus (n = 13).

OueHKa 3hhEeKTUBHOCTU IeYeHNS BKIIOYANa NOKa3aTeN: CPOKM aKTUBM3aLMM, OCNOKHEHUS, QYHKLMOHaMBHBIE Mexoms! (Mo Wkane Majeed),
HeBpOnorMYeckuin ctatyc (no wrane Gibbons).

PesynbTatbl. CpoKmM aKTMBM3aUmu B 1-1 rpynne (XMpyprveckoro neyeHms) coctasunm 6,2 + 3,8 oHa (noarpynna 1A), Bo 2-# rpynne (KoHcep-
BaTMBHOTO NeveHns) — 31,4 + 8,3 oHa (p <0,01). HacTtoTa ocnoxHeHWi B rpynne KoHcepBaTMBHOMO NevenHns gocturna 100 %, Hanbonee pacnpo-
CTPaHEeHHbIMU U3 OCNOXHEHWI bbinu TpoMbo3bl rybokmx BeH (100 %), nHeBMoHUA (84,6 %) v nponexHu (76,9 %). B rpynne xupyprude-
CKOro NeyeHuns obLLye 0CNoXKHeHNs oTMeveHbl y 61,1 % naumeHToB, Npy 3TOM B NOArPYNne TPUaHryNAPHOM GUKcaLmMK UxX Yactota bbina
BoiLe (60,0 %), yem nocne M30nMPOBaHHOM KPecTLL0BO-NOAB3LOLHOM duKkcaumm (46,1 %). B rpynne Xmpypryeckoro neyeHms OTINYHbIe
1 xopolume GyHKUMOHabHbIe pe3ynbTaThl Mo Wwkane Majeed 3advkcvpoBaHbl y 84,0 % naumeHToB, B rpynne KOHCEPBATUMBHOIO NleYeHUs —
nmwb y 46,2 % naumeHToB.

3aksoueHme. Hanbonbluas adhdeKTMBHOCTb MPM OCNOXKHEHHbBIX NepenoMax kpecTua tuna C3 no knaccudmkaumm AQ 4OCTUrHyTa npy Ucnosb-
30BaHUWN TEXHUKM TPUAHIYNAPHOM BUKcaLmu, KoTopas obecneynna HannmyyLime HeBPOMOrMYecKue ncxompl Nevenus. Mpy HEOCNOKHEHHBIX
MOBPEX/AEHUSX OTIMYHbIE pe3yNbTaThl MOyYeHbl MOCAE U30MMPOBaHHON KPeCTLOBO-NOAB3A0LIHON GuKcaumm. KoHcepBaTvBHoe nedeHue
COMPSIKEHO C BbICOKMM PUCKOM OCTIOHEHWIA U ABNSETCA BbIHYXAEHHON MEPOA.

KntoueBble coBa: HECTabUIbHBI NEpenoM KpecTLa, NepenoM Tasa, NoMTPaBMa, XMpYpruyeckoe neyeHmne, KpecTLOBO-NOAB3A0WHAs (UK-
Cauus, TpUaHrynsApHast GUKCaLMs, HeBPOIOrMYECKOe OCNOMXHEHME

[nsa umtnposanus: Xagxues 3.5., TpuHb A A, Mprpogos A.B. OueHka 3deKTMBHOCTV KOHCEPBATUBHOMO M XMPYPrMyYecKoro MeTOL0B NeYeHns
nocTpajaBLLUMX C HecTabunbHBIMKM NepenoMamMu kpectua. Hepoxupyprus 2025;27(4):46-55.
DOI: https://doi.org/10.63769/1683-3295-2025-27-4-46-55
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Background. Treatment of patients with combined injury and unstable sacral fractures is a complex interdisciplinary problem due to high risks
of mortality and neurological complications, and long rehabilitation. The study is important because of the absence of a consensus on the optimal
time and technique of surgical stabilization, as well as on further treatment of patients with unstable sacral fractures.

Aim. To analyze results of treatment of patients with unstable sacral fractures (type C per the Arbeitsgemeinschaft fiir Osteosynthesefragen
(A0) classification).

Materials and methods. The retrospective study included 67 patients aged 18 to 65 years with diagnosis of unstable sacral fracture (2014-2023).
Depending on treatment tactics, 2 groups were identified: group 1 received surgical treatment (n = 54) with subgroup 1A undergoing sacroiliac fixation
(n=26), group 1B - triangular fixation (n = 25), group 1B — sacral canal decompression (n = 3); group 2 received conservative treatment (n = 13).
Assessment of treatment efficacy included analysis of the following parameters: time to mobilization, complications, functional outcomes
(Majeed scale), neurological status (Gibbons scale).

Results. Time to mabilization in the group 1 (surgical treatment) was 6.2 + 3.8 days (subgroup 1A), in the group 2 (conservative treatment) —
31.4 + 8.3 days (p <0.01). Complication rate in the conservative treatment group reached 100 %, with the most common complications being
deep vein thrombosis (100 %), pneumonia (84.6 %), and bedsores (76.9 %). In the surgical treatment group, general complications were reported
in 61.1 % of patients, and in the triangular fixation group complication rate was higher (60.0 %) than in the isolated sacroiliac fixation group
(46.1 %). In the surgical treatment group, excellent and good functional results per the Majeed scale were observed in 84.0 % of patients, while
in the conservative treatment group only in 46.2 % of patients.

Conclusion. The maximal efficacy in treatment of type C3 per AQ classification complicated sacral fractures was achieved using triangular
fixation technique which allowed to achieve the best neurological outcomes. For uncomplicated fractures, isolated sacroiliac fixation showed
excellent results. Conservative treatment is associated with high risk of complications and is the last choice.

Keywords: unstable sacral fracture, pelvic fracture, polytrauma, surgical treatment, sacroiliac fixation, triangular fixation, neurological complication
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BBELEHUE

HecrabmipHable neperoMbl Kpectiia (tutt C mo Kiiaccu-
dukamm AO (Arbeitsgemeinschaft fiir Osteosynthesefragen))
coctaBisiioT 26,1 % Bcex noBpexneHuii Ta3a [1]. Hecmo-
TpS Ha Pa3BUTHE METOMOB (DMKCAIIMH, YACTOTA OCIOXKHE-
Huii mocturaet 60 % [2], a HeBpoJOTUYECKUIA NePULIUT
Habmonaercs y 42,6 % nauueHTos [3].

JleyeHne MALIMEHTOB ¢ COYETAHHOI TPaBMOM 1 HECTa-
OMJIBHBIMU TIEpPEeJIOMaMU KPECTIa MPeacTaBisIeT CO0OM
CIIOXHYIO MEXINCIUILIMHAPHYIO IIPO0JIeMY BBUIY BEICO-
KOTO pHCKa JIeTaIbHOCTH, HEBPOJOTMICCKIX OCIOXKHEHMI
U JUTUTeIbHOM peabuymmTauuu [4, 5]. B HacTosiee BpeMs
OTCYTCTBYET €IMHOE MHEHME 00 OITHMMAJIbHBIX BpEMEHU
1 METOIIEe XUPYPTUUECKON CTAOMIM3AIINK, a TAKKE JaJTh-
HeIeM JIeYeHUH Y TTAlIMEHTOB ¢ HeCTAaOMIIBHBEIMHU TIEpe-
JIoMaMmu Kpecria [6].

Iean nccnenoBannsa — IPOBECTU aHAIN3 PE3YJIBTaTOB
JICYCHUS TIOCTPAdaBIINX C HECTAOMIbHBIMU TIepeIOMaMM
kpectua (tum C no kinaccudpukaum AO).

MATEPWAJTbI U METOLbI

IIpoBemeHO peTpOCIEKTUBHOE HEPAaHIOMI3UPOBAHHOE
CpaBHUTEIBHOE HCcienoBaHme. PaboTa BRITOMHsIIACH Ha Oa-
3¢ OTHOEJICHUM HEMPOXUPYPTUM W OTHEICHUSI COYCTaHHOM
tpaBMbl HWUU ckopoii nomoinm M. H.B. CximndocoBckoro
n Toponckoit kimmunueckoit 6ombHULB nM. C.I1. BotknHa
(Mockega) B riepron ¢ 1 ssuBapst 2014 . o 1 ssaBapst 2023 .

Kpurepuu or6opa nanuenTos. B uccienoBanue Obl-
JIM BKJIIOYCHHI MMAIIMEHTH 000eTo MMoja B BO3pacTe OT

18 mo 65 neT ¢ BepudUIMPOBAHHBIM AMAarHO30M HECTa-
OownbHOTO TIepesioma Kpectia tuma C mo kiaccudukanumn
AO/OTA (Orthopedic Trauma Association), ITOCTYIIBIIIHE
B CTAllMOHAP B PaHHEM WM OTCPOYEHHOM TepPUOJIe TPaB-
Mol (2014—-2023 11).

Kpurepnu nckimodeHus: 1) cTaOMIBHBIC TIEPEIOMBI
kpectra (turel A 1 B 1o knaccudukaimm AO); 2) BBITION-
HEHUE U30JIMPOBAHHON (hUKCALNK MepeioMa armapaToM
BHEIIHEe! (ukcanum 6e3 MmociieyIonero BHyTpeHHETO
OCTEOCHHTE3a; 3) HaJTM4Ue TSKEI0 COMaTUYeCcKOl maTo-
JIOTUM B CTaIuU JeKOMIIeHcaluu; 4) JeTaJbHbIA UCXOT
Ha 3Tarne peaHMMAalMOHHOTO JICYeHUSI 10 BHITIOTHEHUS
OTIEPATUBHOTO BMENIATETHCTRA.

B cooTBeTCTBUY € yKa3aHHBIMU KPUTEPUSIMU U3 TIEP-
BOHAa4aJIbHOM KOropThl (260 malueHToB) ¢ HECTAOMIbHbBI-
MU TIepeIOMaMM KPECTIa Ui OKOHYATEIbHOTO aHaIn3a
ObLIO OTOOPaHO 67 MAIMEHTOB.

XapakTepucTHKAa rpynin u TAKTHKA Jiedenns. Bece manu-
€HTBI ObUTM pa3fesieHbl Ha 2 TPYNIbI B 3aBUCUMOCTH
OT TIPUMEHSIBIIIEHCS] TAKTUKY JICUCHUST:

* 1-grpymma (n = 54) — XUpypru4eCKOro JICYeHNS: I1a-
IIUEHTBI, KOTOPHIM ObUIA BHITIOIHEHA CTAOUIU3AIUS
repesioMa KpecTiia. B 3aBUCUMOCTH OT TPUMEHSIBIIIE-
rocsi METO/Ia OCTeOCHHTe3a 1-51 rpymma Oblia pa3mnene-
Ha Ha 3 IO PYIIIIbI:

— noarpymra 1A (7 = 26): METOI OCTEOCUHTE3A — U30-

JINPOBAaHHAST YPECKOXHAsT KPECTIIOBO-TIOAB3IOIII-
Has ¢ukcamusa (KI1P) kaHOIMpOBaHHBIMU BUH-
TaMmu;
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— monrpymma 1b (n = 25): KoMOMHUPOBaHHBIM OCTEO-
cuHTe3, BKmodaBmmit KIT® m moscHuYHO-TION-
B3IOIIHYIO (PUKCAIINIO (TPUAHTYIISIpHAS (DUKCALINST);

— monrpymma 1B (7 = 3): n3omupoBaHHAs JEKOMIIPEC-
CHSI KPECTIIOBOTO KaHama 6e3 mocienyoneit Guk-
caIuu, BHIIIOJIHEHHAS B OTCPOYSHHOM IIEPHOJIE;

* 2-s TpyIma — KOHCepBaTUBHOTO jiedeHMs (1 = 13): ma-
LIUEHTHI, Y KOTOPBIX B CHJTY HAJTUYWS TIPOTHBOITOKA-
3aHMI ObUIA IIpMMEHEeHa KOHCEpBaTHMBHAsI TaKTHKA,
BKJTIOUABIIASL CTPOTHU ITOCTEIBHBIA PEXUM CPOKOM
o 8 Hen.

AHaIM3 TSZKECTH COCTOSHMS. [IJ15T OLICHKM COITOCTaBH -
MOCTH TPYIIII IIPOBEICH aHAIN3 pacIIpeaeIcHNS TTallueH-
TOB IIO TTIOJTY, BO3PACTY, CTETICHH TSDKECTH COCTOSTHUS TIPU
IOCTYIUICHUM W TsKeCTH TpaBMEI 110 mKaie ISS (Injury
Severity Score, mmKaa TSoKeCTH MOBpeXaeHMIA) (Taour. 1).
CratucTrdecKuii aHaan3 He BBISIBII JOCTOBEPHBIX pasiiv-
yuii Mexxmy rpyrmamu (p >0,05). AHanm3 TaHHBIX O CTeTIe-
HU TSDKECTH COCTOSTHUSI IIPH TIOCTYIUICHUH TTOKAa3aJI, 9YTO
B 1-i1 rpymnme (XUpyprudecKoro JISUSHUsT) ObLUTH MAllMeHTI
B KpaiiHe TsikesoM coctostHuu (n =9, 13,4 %), B To BpeMst
KakK BO 2-i1 Tpymiie (KOHCEPBAaTUBHOIO JICUCHMS) TaK1e
IMAIIMEeHTHl OTCYTCTBOBAIN. AHAJIN3 JaHHBIX 110 mKaie ISS
rnokasai, uro B 1-it rpynne 10 (14,9 %) nalmeHTOB UMeIn
olieHKy >40 0amIoB (KpUTUYeCKasl TpaBMa), ToTda Kak
BO 2-11 TpyIIIIe IMAIIMEHTOB C TAKMM ITOKa3aTeJIieM He OBLUIO.
TakuM 00pa3oM, TPYIIIa XUPYPTAIECKOTO JICUCHHUSI XapaK-
TepU30BajIach 0oJiee TSKEIBIM COCTOSTHUEM MAalleHTOB,
U BBIOOpP KOHCEPBAaTUBHOI TAKTUKU JedeHUSI ObLI 00-
YCJIOBJICH HAJIMYKMEM ITPOTUBOIIOKA3aHUH K OIIepaTUBHOMY

Tabnuua 1. CpaBHuTeNbHAsA XapaKTEPMUCTVKA MPYNN NaLUMEHTOB

Table 1. Comparative characteristics of the patient groups

1-s rpynna (Xupyprudeckoe JedeHue)

BMEIIATENBCTBY (OTKPHITHIE TTePEIOMBI, ITPOHUKAIOIIIIE
paHeHMSsI, THOIHO-CeNTHYECKIE OCIIOXKHEHMSI 3aHETO Ta-
30BOTO MOJTYKOJIbLIA U KPECTLA, TOCTYIUIEHUE MALUCHTA U3
IPYTOTO CTAallMOHApa B OTCPOYCHHOM IIEPHONIE TPABMBI —
>3 Hem), a He OOJIBIIEH TSTKECTHIO OOIIET0 COCTOSTHUS.

MeToapl TMATHOCTHKH W ONeHKH. BceMm manmeHTaM
TIPY MOCTYIUICHUH BBITIOJHSUIM KOMIUIEKC KIMHUKO-WH-
CTPYMEHTAJILHBIX 00CIeI0BAHMIA ITO CTAHIAPTHOMY ITPOTO-
Kouy: 1) KIMMHUYECKIIA OCMOTP: OIICHKA OOIIIETO COCTOSTHUS
no mkaine ASA (American Society of Anesthesiologists,
AMEpHUKaHCKOE OOINeCTBO aHECTE3MOJIOTOB), OIleHKA
HEBPOJIOTUYECKOTO cTaryca; 2) peHTreHorpaduio Tasza
B IepenHe3amHelt, BxomHolt (inlet) m BeIxomHoit (outlet)
MPOSKIMAX; 3) MYJIBTUCIINPATBHYIO KOMITBIOTEPHYIO TO-
morpaduto (MCKT); 4) yabrpa3ByKoBoe MCCIEIOBAHNE
OPraHOB OPIOITHOI ITOJIOCTH, 3a0PIOIIMHHOTO TIPOCTPAHCT-
Ba ¥ MAJIOTO Ta3a ISl BBISIBJICHMSI XKIIKOCTHBIX 00pa30BaHUIA
(remMaToM); 5) CTUMYJISIITMOHHYO 3JIEKTPOHEHPOMIOTpaduio:
TIPOBOIMIIN TPAHCPEKTAIBHYIO WY TPAHCKOXKHYIO CTHMYJISI-
LIMIO TI0JIOBOTO HEpBa B 00JIaCTH CETAMIITHOM OCTHU C PETH-
CTpalleli TBUTATeIbHOTO OTBeTa (M-0TBeTa) ¢ Hapy>KHOTO
aHAJIPHOTO C(UHKTEPa 1 OyIH00KaBEPHO3HOM /UIIIMOKA-
BEPHO3HON MBIIIIIIHI.

TsokecTh TpaBMBI OIICHMBAIM 1o Ikane 1SS, nAaTeH-
CHBHOCTBH 00JICBOTO CHHApPOMA — IT0 BU3YaJIbHOI aHAJI0-
TOBOM LIIKaJe.

OLIEHKY UCXOI0B (HAa MOMEHT BBIIIMCKU 1 Yepe3 6 Mec)
OCYIIECTBIISUIM C MCITOJB30BAHUEM COOTBETCTBYIOIIMX
IIKa: (PyHKIMOHAIBHBIN MCXOA OLECHWBAIM TI0 IIKAJIe
Majeed, HeBpoJoTHMUeCKUN AehUIUT (HApYIISHUS

2-g rpynna (KoHcep-

IToka3arenn BaTHBHOE JieYeHHe) P
IToarpynna 1A Iloarpynna 1B IToarpynna 1B
Ilon, n:
Sex, n:
MYKCKOM 14 13 2 6
male >0,05
XEeHCKUH 12 12 1 7
female
Boapact, ser 33,8+ 13,1 352+ 14,0 37,3+10,2 38,1+ 12,5 >0,05
ge, years
Tsxects TpaBMBI 1o 1iKaje ISS, 6amibt 26.5+7.8 314492 270+6.1 292 +81 >0.05
Injury severity per the ISS scale = e e O ’
OCIIOXKHEHHOCTD TpaBMbL, 1 (%) 9 (34,6) 14 (56,0) 3 (100) 5(38,5) >0,05

Complicated injury, n (%)

*Kpumepuit Kpackena—Yoaneca.

Ilpumenanue. Ilooepynna 1A — kpecmiy060-node3downas ukcayus; nooepynna 1b — mpuaneyaspuas guxcayus; 1B — dexomnpeccus kpecmyo6020

xanana. 1SS — wkana maxcecmu nogpesxcoenuii (Injury Severity Score).
*Kruskal—Wallis test.

Note. Subgroup 1A — sacroiliac fixation; subgroup 1B — triangular fixation;

IC — sacral canal decompression. 1SS — Injury Severity Score.
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(YHKIINIT Ta30BBIX OPTAaHOB, YYBCTBUTEIIHLHEBIE PACCTPOIi-
ctBa) — 110 mKajie Gibbons, ociaoxHEHNST GUKCUPOBATIN
B cooTBeTcTBUU ¢ Knaccudukaumeit Clavien—Dindo.

MeTobl JIe4eHHSA B 3aBUCHMOCTH OT XapakTepa mepe-
JioMa Kpectna. JIaHAbBIe 0 TpUMEHEHHBIX METOIaX JICUCHUST
IIpeCTaBJICHBI B TA0O. 2.

KoHcepBaTrBHOE JIeUeHME UCITONB30BAIN OTPAaHNICH-
HO (v 19,4 % nauueHTOB), IPEUMYLIECTBEHHO IIPU MEHEe
TsKeTbIX moBpexkneHusIX (tumbl C1—C2 1o Kinaccuduka-
i AO, I—II — mo Roy-Camille) mpn HaTmIuu IPOTHBO-
ITOKa3aHUH K OIIepaIlvi.

KpecTtuoBo-noas3goniHas ukcauust 0blia OCHOB-
HbIM MeToaoM mnpu noBpexaeHusx [—II Tunos mo Denis
(34,3 %), C1-C2 — no kinaccudukamuu AO (19,4 %),
III Tuma — mo Roy-Camille.

Ypeckoxnyo KIT® BEITIOIHSIIN B OCHOBHOM ITPH T1e-
penomax I—II tumoB o Denis, C1—C2 o xmaccuduka-
i AO, a TakKe Y 4aCTH NAllMEHTOB C MOBPEXICHUSIMU
III Tumra mo Roy-Camille.

TpuaHTYIIpHYIO /TIOSCHUYHO-TIOAB3IOIIHYIO (prKCca-
LIVIO, KaK TIPaBUJIO, BRITIOTHSIIHN IIPH TSIKEIBIX TTOBPEXKIC-
Hugx: Denis — III tum, AO — C3, Roy-Camille — III tim.

M30mmpoBaHHYIO IEKOMIIPECCHIO KPECTIIAa IIPOBOMIUIN
B OTCPOYCHHOM IIepHOIe HeOOIBIIOH TPYIITE MAallEHTOB
(4,5 %) co cTOKIM HEBPOJIOIrMYECKUM Ae(DUILIUTOM B OT-
CPOYEHHOM TIEPUOIE TPABMEL.

C yBeIMUYeHUEM TSKECTU TTOBpexXAeHUs (10 BCeM
KJIaccU(UKAIIASIM) BO3paCTaeT MO CIIOKHBIX XUPYPIH-
YeCKHMX BMEIIATE/IBCTB (TPUAHTYJIIPHOM /TIOSICHIIHO-TTOI -
B3IOIIHOM (PUKCAIINK) M CHIKACTCS YaCTOTa MAJIOMHBA-
3UBHOI METOIMKM, TaKO# KaK n3onmpoBaHHas KI1D.

Tabnuua 2. MeTofbl SiedeHnst B 3aBUCUMOCTY OT XapaKTepa noBpexaeHna Kpectua

Table 2. Treatment method depending on the type of sacral injury

Onucanne MeTo10B Jieuenns. Koncepsamuenoe aeve-
Hue (2-a epynna). MeToauKa: CTPOTHIA MOCTEBHBIN pe-
KMM B TedeHUE 5—8 Hell, CUMIITOMaTHIecKasl IIPOTUBO-
BOCTIAJIMTEIbHASI TePaTIHSI.

Pannsas nmpoduiakTka OCIOKHEHUN: 31aCTHICCKOE
OMHTOBaHME HIDKHUX KOHEUYHOCTEH, aHTUKOATyJISTHTHAS
Tepanus, IbIXaTeIbHasI TMMHACTHKA, TTACCHBHAsI JIeueOHasT
(uskyneTypa.

AKTUBHM3AIUS: TPUCAaXXUBaHNUE B KPOBATH pa3pelain
B cpemHeM depe3 17 4,9 cyT, BepTUKAIU3aLMIO C 03U~
pOBaHHOI Harpy3Koii — 4epe3 31,4 £ 8,3 cyT.

H3zoauposannas KII®D (nooepynna 14). Meronuka:
o[ OOIIIeHt aHeCTe3nelt Ha OIepallMOHHOM CTOJIE BBITION -
HSITA 3aKPBITYIO PEITO3UIIMIO TIepejioMa KpecTiia ImyTeM
TpaKIINK 3a HIDKHIE KOHEYHOCTH. [1ox KOHTpoIeM 3J1eK-
TPOHHO-ONTUIECKOTO IIPeOOPa30BaTEIISI B PEXKIME «BXOI-
BBIXOMI» 1 CTPOTO B OOKOBOIT IIPOSKIINHU Yepe3 HeOOIbIITIe
pa3pe3bl KOXM ITPOBOAMIN HAMPaBJISIONINE CITUIIHL.
ITo H¥M B Tesla IO3BOHKOB S, 1 S, yCTaHaBIMBAIM KaHIO-
JIMPOBaHHBIE BUHTHI AuaMmeTpoM 7,0—7,3 Mm. JITuHY BUH-
TOB OIPEIEISIIN 10 JAaHHBIM ITPEeI0IIePAIIMOHHOTO TUIAHH -
POBaHMS C TIOMOIIBIO KoMIbIoTepHOI ToMorpadnu (KT)
(puc. 1).

Tpuaneyaapnasn u nosacHuuno-noossdownasn guxca-
uus (noozpynna 1b5). Meronuka: orepamuio BEITIOTHSIIN
B 2 atana. Ha 1-M aTane aHajmornyHo moarpyrme 1A mpo-
BOIMJIM 3aKPBITYIO PEIO3UIINI0 M upecKoxHyo KIID.
Ha 2-m sTame (depe3 1—5 cyT) maumeHTa paciiojaraim
B TOJIOXKEHUH Ha XMBOTE, BHITIOHSUIA CPEAMHHBIN TOpCaTb-
HBII JOCTYII, TIPOBOMVIIN OTKPBITYIO PETIO3UIINIO TTepeioMa,
TP HEOOXOIUMOCTH — JIAMHMHIKTOMUIO W IEKOMITPECCHUIO

1-s rpynna (Xupyprudeckoe JedyeHue)

Tun (xapakTep) NOBpexKIeHAS

2-s rpynna (KOHCepBaTHBHOE

JICYEHHE)
IMoarpymna 1A ITonrpynna 16 Iloarpynna 1B
ITo xmaccupukamuu AO, n (%):
Per the AO classification, n (%):
Cl1 2 (3,0) — — 1(1,5)
C2 11 (16,4) 8 (12,0) — 7 (10,4)
C3 13 (19,4) 17 (25,3) 34,5 5(7,5)
Bceeo 26 (38,8) 25(37,3) 3(4,5) 13(19,4)
Total
Io xnaccudukanuu Roy-Kamile, n (%):
Per the Roy-Kamile classification #, (%):
2 (3,0) — — 1(1,5)
11 11 (16,4) 8 (12,0) — 7 (10,4)
111 13 (19,4) 17 (25,3) 34,5 5(7,5)
Bcezo 26 (38,8) 25(37,3) 3(4,5) 13(19,4)

Total

Ilpumenanue. [lodepynna 1A — kpecmyo60-node3douwnas guxcayus; nodepynna 156 — mpuaneyaapuas gukcayus; 1B — dekomnpeccus kpecmiy08020

xanana. AO — Arbeitsgemeinschaft fiir Osteosynthesefragen.

Note. Subgroup 1A — sacroiliac fixation; subgroup 1B — triangular fixation; 1C — sacral canal decompression. AO — Arbeitsgemeinschaft

fiir Osteosynthesefragen.
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Puc. 1. KomnetomepHas momozpagpus nayuesma c HecmabusieHbIM NepesioMoM Kpecmuya do Xupypauyeckozo sieqeHus (a, 6) u nocse Hezo (8, 2): @ — KOPOHAPHAS NPOEKYUS
(3D-pexoHcmpykyus): nesocmopoHHUU NPodosIbHbIl nepesoM 60Ko8ol MAccsl Kpecmuya, pa3pbie /188020 KPeCMU080-N008300WHO20 COYJIHEHUS), NepesloMbl /1e8bIX JIOHHOU
U cedanuuwHbIX Kocmel; 6 — GKCUG/ILHAS NPOEKYUS: 0CKOLYambIU nepesioM npasol 6oKosol Maccel Kpecmuya ¢ uHUel nepesloMos, NPoXodsWux Yepe3 boKosyo Maccy
Kpecmua u kpecmuyosbil KaHa cnpasa, u duacmas Mexcdy 6okosol Maccoli Kpecmuya u nod8300WHOL KOCMbIO C/1e8a; 8 — GKCUA/IbHAS NPoeKYUs (KOCMHbIU pexcum): npaesil
Kpecmyo60-nod8300wHeild 6UHM yCMaHos/eH Yepes No0s300LWHYI KOCMb 8 MesI0 S,-N0380HKT; 2 — AKCUA/bHAS Npoexyus (KocmHsill pexcum): fesbill Kpecmuyogo-nod-
8300WHbI 8UHM YCMAHO8/1eH Yepe3 Nod8300WHYI0 KOCMb 8 MeJI0 S,-N0380HKA

Fig. 1. Computed tomography of a patient with unstable sacral fracture prior to surgical treatment (a, 6) and after it (8, 2): a — coronal projection (3D reconstruction): left-sided
longitudinal fracture of the lateral mass of the sacrum, rupture of the left sacroiliac joint, fractures of the left pubic and ischial bones; 6 — axial projection: comminuted fracture
of the right lateral mass of the sacrum with a line of fractures going through the lateral mass of the sacrum and sacral canal on the right, and diastasis between the lateral
mass of the sacrum and the ilium on the left; 8 - axial projection (bone window): right sacroiliac screw is installed through the ilium into the body of the S, vertebra; 2 — axial

projection (bone window): left sacroiliac screw is installed through the ilium into the body of the S, vertebra

KPECTIIOBBIX KOPEIIKOB, 3aTeM YCTaHABIMBAIM TPAHCIIE-
JUKYJISPHYIO CUCTEMY B M03BOHKM L,—L, 1 nmons3noniHbie
KocTH (puc. 2).

H3oauposannas dexomnpeccuss Kpecmuyo6o2o Kanaia
(noodepynna 1B). [JanHyI0 TaKTUKY TIPUMEHSIIN B UCKITIO-
YUTEIBHBIX CITy4Jasx (B OTCPOYCHHOM IIEPUOJIE TPABMBI) —
y OOJIBHBIX CO CTOMKMUM HEBPOJOTHMIECKUM Oe(PUIIATOM
(HapymeHnsT GyHKIMI Ta30BBIX OPTaHOB, THITECTE3US
B IIepHaHAJIbHOM 00JIaCTH) TIPU OTCYTCTBUU BBIPAXKEHHOTO
00JIEBOTO CMHAPOMA M HECTAOVITbHOCTH.

MeTomyKa: OTKphITasI JAMIHIKTOMIS Ha YPOBHE TTOBpE-
JKIEHHBIX TTO3BOHKOB (S —S.), HEBPOJIU3 U JIEKOMITPECCHS
VIIIEMJIEHHBIX KOCTHBIMHA OTJIOMKAMM KPECTIIOBBIX KOPEII-
KoB. PUKcaINIO He BHITOIHSUIA BBULY C(HOPMHUPOBABILICHCS
KOHCOJIMIALINK B 00JIaCTH TIepeioMa KpecTiia (puc. 3).

Craructndecknii anaim3. CTaTUCTUIECKYIO 00pabOTKY
MaHHBIX TPOBOIIIN C ITOMOIIBIO MaKeTa MPUKJIIaTHBIX

nporpamm STATISTICA 22.0 for Windows (StatSoft
Inc., CIIIA). st cpaBHEHUS He3aBUCUMBIX TPYITI IIPH-
MeHsuIU t-xputepuii CTbiofeHTa (IIp1 HOpMaJIbHOM pac-
npenejeHuy TaHHBIX) U HemapameTpudeckuit U-kpu-
Tepuit ManHa—YutHu (IIpu pacnpeaeieHUun JaHHbIX,
OTJIMYHOM OT HOpMajibHOro). CpaBHEHME KauyeCTBEHHBIX
MPU3HAKOB MIPOBOAIIM C UCTIOJNIB30BAaHUEM KPUTEPUS >
IMupcoHa ¢ nompaskoii Merca. JI1s1 OLIEHKN B3aUMO-
CBSI3ei MeXIy IMapaMeTpaMU MCIIOJb30Balud KOppes-
OUOHHBIN aHann3 (KoadduimeHT Koppensoun Crup-
MeHa). Pasnuuus cunTaiy CTaTUCTUYECKU 3HAYMMBIMK
pu p <0,05.

PE3YJTbTATHI

CpaBHUTEJIbHbBII aHATW3 OCHOBHBIX MoOKa3aTelei
3¢b(HeKTUBHOCTU pa3IMYHbIX METOIOB JIeYEHUs HecTa-
OMJIBHBIX NIEPEJIOMOB KPECTLia MpecTaBeH B Tadl. 3.
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Puc. 2. KomnslomepHas momoepagpus (KT) u peHmaeHozpaus masa nayueHma ¢ U-06pasHbiM nepenoMoM Kpecmuya do onepamusHozo eMewiamenscmaa (a, 6), nocie
1-20 3mana (8, 2) u 2-20 a3mana (9, e) onepayuu: a — KT kpecmua 8 kopoHapHol npoexyuu (3D-pekoHcmpykyus): dsycmoporHul U-06pasHeill nepesioM kpecmua ¢ npodoste-
HbIMU JIUHUAMU NepesioMoe Yepe3s obe 60Kosble Maccel U 20pu30HMansHol uHUel Ha yposHe no3goHKos S~S,; 6 — KT kpecmua & cazummarnbHoll npoeKyuu: Kugomudeckas
decpopmayus Kpecmua Ha yposHe S~S,c KoMnpeccuell KPeCmUoBbIX KopewiKos Ha yposHe S,=S,; 8 — 0630pHas peHM2eH0ZpamMMa: Kpecmuyogo-node3dowHsIe UHMb!
68 mesie S,-n0380HKa ¢ 2 cmopoH; 2 — KT 8 cazummaneHol npoexyuu: 4acmuyHoe 60CCMAHO8/IeHUe 0CU Kpecmud, 0eKoMnpeccus Kpecmuyoeo20 KaHa/a 3a c4em 3aKpbi-
moli penosuyuu; 0 — 0630pHas peHM2eH02paMMa: MPaHCNeIUKYASPHbIE 8UHMBbI, YCMAHOB/1eHHbIe 8 N0380HKU L ~L ; u node3dowHsle kocmu; e — KT (3D-pexoHcmpykyus):
OKOHYaMebHas cMabuau3ayus Ma3oeo20 KoMbUa — 2-CMOPOHHSS KPecmuyo80-nod8300wHas ukcayus, 0onosHeHHas mpaxcnedukyspHol cucmemoli (mpuaxaynsp-
Has ¢ukcayus)

Fig. 2. Computed tomography (CT) and X-rays of the pelvis of a patient with U-shaped sacral fracture prior to surgery (a, 6), dfter the 1* stage (s, 2) and the 2 stage (9, e)
of the surgery: a — CT of the sacrum in coronal projection (3D reconstruction): bilateral U-shaped sacral fracture with longitudinal fracture lines through both lateral masses
and horizontal line at the S =S, vertebrae level; 6 — CT of the sacrum in sagittal projection: kyphotic deformation of the sacrum at the S-S, level with compression of the sacral
roots at the S =S, level; 8 — survey X-ray: sacroiliac screws in the body of the S, vertebra on 2 sides; 2 - CT in sagittal projection: partial recovery of the sacral axis, decompression
of the sacral canal through closed reposition; d - survey X-ray: transpedicular screws installed in the L ~L vertebrae and iliac bones; e — CT (3D reconstruction): final stabilization
of the pelvic ring - 2-sided sacroiliac fixation with additional transpedicular system (triangular fixation)
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Puc. 3. KomnelomepHas momozpaghusi kocmel masa (kpecmua) ¢ 8epMUKA/LHO U POMAUUOHHO HECMABUITbHLIM NepesioMoM Ma308020 KObUA 00 XUPYPaU4ecKo20 Jeye-
Hus (g, 6) u nocnie Hezo (8, 2), UHMpaonepayuoHHas Gomozepagus (0): a — cazumMmMasbHAs NPOEKUUS: OCKObYambIl NEPesioM KPecmua Ha yposHe S,=S, Co cMeweHueM
0MJIOMKO8 8 NPOC8EM KPecmuy08020 KaHA/ U KoMnpeccueli Kpecmuyo8six Kopewkos; 6 — aKcuabHas NPoeKyus: 0CKoIbYamelli nepesioM s1esol 60kosol Macckl Kpecmuya
C HanuYueM KOCMHO20 (hpazMeHma 8 KpecmuyosoM Kawasne (menio S,-no3goHka). Busyanusupyemes duacmas Mexcdy KpecmuyoM u node30owHol KoCmblo cnpasa; 6 — ca-
2UMmasnbHas Npoexyust (nocsie IAMUH3KMOMUU Ha yposHe S,=S,): 8biN0/IHeHb! deKoMNpeccust KPeCmy08020 KAHA/IA, PeBU3US U HE8POIU3 KPECMUO8bIX KPEWKOS; 2 — aKCU-
Q/IbHAS NPOEKUUS: KOCMHbIL (hpaeMeHm mesia S,-no3eoHKa yoasieH, Kpecmuossill KaHa He de)opMUpPOBAH; 0 — 3man HegposIu3a U deKoMnpeccuu Kopewkoe S, u S, cnpasa
U c/lega noc/ie IAMUHIKMOMUU

Fig. 3. Computed tomography of the pelvic bones (sacrum) with vertically and rotationally unstable fracture of the pelvic ring prior to surgical treatment (a, 6) and dfter it (s, 2),
intraoperative photo (0): a - sagittal projection: comminuted fracture of the sacrum at the S S, level with displacement of the fragments into the sacral canal and compression
of the sacral roots; 6 — axial projection: comminuted fracture of the left lateral mass of the sacrum with a bone fragment in the sacral canal (body of the S, vertebra). Diastasis
between the sacrum and the ilium on the right is visualized; & — sagittal projection (after laminectomy at the S-S, level): decompression of the sacral canal, revision and
neurolysis of the sacral roots; 2 - axial projection: bone fragment of the S, vertebral body is removed, sacral canal is not deformed; d - stage of neurolysis and decompression
of the S, and S, roots on the right and left after laminectomy

HauGonee BbICOKHIT ypOBEHb OCJIOXHEHU, CBI3aH-
HBIX C IUIMTEJIPHON MMMOOWIN3aIeil (TpoMOO3HI, ITHEB-
MOHUH, TIPOJIEXKHU ), HAOJIOAAJICS B TPYTITIE KOHCEPBATUB-
HOTO JieueHus. B moarpymnmax Xxupyprudeckoro JiedeHust
WX 4acTOTa OblIa CTaTUCTUUYECKK 3HaYMMo Huxke (p <0,05).
OnHako nocje TpUaHTyISIpHON (PMKCALTUY YUCIIO OCTIOXK-
HEHUIl ObUIO BBIIIE MO CPAaBHEHUIO C U30JUPOBAHHOM
KIT®, uTo cBA3aHO ¢ GOIBIIIM 0GBEMOM 1 TPABMAaTUUHO-
CTBIO BMEIIATEbCTRA.

00a MeToma XUPyprudecKoi CTabMIM3aINI TTO3BOJIIIIN
3HAYUTEIBHO COKPATUTh CPOKU aKTUBU3ALIUU TALIEHTOB

10 CPaBHEHUIO ¢ KOHCEpBAaTHUBHOM TakTHKOM (p <0,001).
Hawubonee OpicTpble cpoky Havasa JeuedHoM PUKyIbTY-
PBI ¥ TPUCAXKWBAHUS B KPOBATU OTMEUEHBI B TPYTITIE U30-
smpoBaHHo KIT®D, 94T0 MOXHO OOBSICHUT €€ MUHUMAJTh-
HOI MHBa3UBHOCTbHIO. HeckoybKo 6oJiee Mo3aHue CpoKu
TTOTHOY BEPTUKAJIM3AIINU B TPYIIE TPUAHTYJISIPHON (hUK-
calny CBSI3aHbI C HEOOXOAMMOCTBIO BBITTOTHEHUST 2-3Tall-
HOTO BMEIIATeIbCTRA.

Yepes 6 Mec HabGMIOICHHS HAWITYYITe (DyHKIIMOHATb-
HbIe pe3ynbTaThl To mkane Majeed (cymMMa OTIMYHBIX
U XOPOUIMX MCXOMOB) ObUTM 3a(UKCUPOBAHBI B TPYIIIE
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Tabnuua 3. OueHka 3hOERTUBHOCTY Pa3NIMYHbIX METOAOB JIeYeHNs HeCTabMITbHBIX NEPEIoMOB KpecTLa

Table 3. Effectiveness of various treatment methods for unstable sacral fractures

Moxazates i‘;‘gﬁfg ?;":Hlo;i Kpectnoso-nons3nom-  Tpuanrynspras pukcamus
Had dukcanus (n = 26) (n=25)
Ocnoxuenus, %: 100 38,5 40,4
Complications, %:
TPOMOO03 BEeH HIKHUX KOHECUHOCTEM 100 46,1 60,0
deep vein thrombosis
ITHEBMOHUS 84,6 36,9 36,0
pneumonia
TIPOJIEXKHU 76,9 11,5 12,0
bedsores
CpoK aKTHBU3AIIMU TOCTPAAABIINX, JTHU 314483 6.2+38 82424
Time to mobilization, days T e e
OTAMIHBIN /XOpOoTNii PYHKITMOHAEHBIN UCXOJT
JieyeHus 1o mkaie Majeed
J 46,2 73,0 84,0

Excellent and good functional results
per the Majeed scale

TpuaHrysipHoii hukcauuu (84,0 %), HECKOJIbKO HUXKE
oKasareJib ObUI B TpyIire u3onarpoBaHHou KIT® (73,0 %).
Hauxyniine pe3ynsraThl OTMEUEHbBI B IPYIIIe KOHCEPBa-
TUBHOTO JieueHus (46,2 %).

JlunaMHKa perpecca HeBPOJOTHYECKHX PACCTPOICTB.
HaubGonee 3HauMTeNbHAs IMOJIOXMTEIbHAS IMHAMUKA
B BOCCTAHOBJICHNY (DYHKIIMI Ta30BbIX OPTaHOB HAOJIOAA-
JIaCh B IPyIIIe TPUAHIyIsIpHO# pukcaumu. K 6-my mecsiry
IIOJIHOE BOCCTAHOBJIEHKE IPOU30LLIO0 Y 84,6 % MaLneHTOB
9TOI MOArPYIIIIHI, IEPBOHAYAILHO MMEBLINX HEBPOJIOTH -
yeckuii gepunut. B rpynme n3onuposanHoit KIT® stor
rokasatesib coctaBui 50,0 %, a B rpyTine KOHCEpBaTUBHO-
ro jeyeHust — auib 14,3 %. D10 CBUAETENLCTBYET O TOM,
YTO aKTMBHAsl XMPYpPrUYecKasi TAKTUKA, OCOOEHHO C MC-
I10JIb30BaHKEM KOMOMHMPOBAHHOI'O JOCTYIIA U JEKOMIIPEC-
CHUM HEPBHBIX CTPYKTYD, SIBIISIETCSI KIIIOYEBBIM (PaKTOpOM
JUISI BOCCTAHOBJIEHUSI HEBPOJIOTMYECKUX PACCTPOMCTB (Ha-
pylieHus GYHKLMU Ta30BbIX OPIaHOB).

OBCYXIEHUE

Bompocsl IMarHOCTUKU OCTAIOTCS KpaeyroJIbHBIM
KaMHEM B BeICHUM MALIMEHTOB ¢ TpaBMOIi Ta3a. Kimaccu-
yeckue padbotel E Denis 1 coabt. (1988) 1 M.A. Montana
u coaBT. (1986) moka3bIBalOT, YTO MPU MCIIOIb30BAHUM
TOJBKO 0030pHOI peHTreHorpaduu 1o 30—50 % mnepe-
JIOMOB KpeCTIIa OCTAIOTCS HepaCIIO3HAHHBIMM Ha TaIre
MIepBUYHOTO 00CIef0BAaHMUSI, 0COOCHHO IIPH ITOJIUTPABME
[7, 8]. «3010TBIM CTAaHAAPTOM» TUATHOCTUKHU, COTIIACHO
coBpeMeHHBIM pykoBoacTBaMm (J.Y. Shyu u coasr., 2020),
sisitorcst MCKT wm KT Beero Tena (man-KT), koto-
phIe TTO3BOJISIOT HE TOJIBKO BBISIBUTH BCE COITYTCTBYIO-
e MOBPeXAeHNUSI, HO U TOYHO KIAacCU(PHUIIMPOBATH
xapakTep nepenoma Kpectua [9]. Poccuiickue aBTOpbI
(H.A. AranecoB u coaBT., 2022) TakxXe aKIIEHTHPYIOT
BHMMaHMWE Ha HU3KOW MHMOOPMATHBHOCTH CTaHIAPT-

HOI peHTreHorpadu M HEOOXOOIMMOCTH MPOBEACHUS
KT BceMm manmeHTaM ¢ BRICOKORHEPTETHUECKOM TpaB-
Mmoii [10].

Pesynbratel Halllero mcciemoBaHUs ITOAYCPKUBAIOT
AKTYaJIbHOCTh 3TOI Mpo0JeMbl: Y 34,2 % MmaluueHTOB UMe-
JIaCch 3a7eprkKKa B IMArHOCTHKE KOCTHOM TPaBMEI OT 1 110 7 CyT,
npuueM y 26,8 % nocrpagaBlinX 3TO ObUIM IIE€PEIOMBI
KoCTeil Ta3a 1 Kpectua. B HameMm uccnengoBannn MCKT
ta3a 1 MaH-KT y 00JbHBIX C BBICOKOHEPTETUICCKIM Me-
XaHU3MOM TPaBMBI TTO3BOJIMUIN BEpU(PUILIMPOBATH KOCTHBIC
noBpexaeHus B 100 % ciiyyaeB U BbISIBUTD JOMOJTHUTEb-
HBbIC TIOBPEXICHUS, HE BUAMMBIC Ha peHTreHOrpaMMax
(v 26,8 % maimeHTOB).

B oTHOIIIeHNM METOIOB JICYCHMST COBPEMEHHBIEC aBTO-
pet (H. Vallier u coasr., 2019; G.E. Gaskey u coaBnr., 2014)
YKa3BIBAIOT, YTO KOHCEPBATUBHBIN IMOIXOH MOXKET OBITH
PacCMOTPEH TOJIBKO TP He3HAYNUTETbHOM CMEIICHUH OT-
JTOMKOB (<10 MM) ¥ OTCYTCTBUM HEBPOJIOTMUECKOTO edu-
muta [11, 12]. OCHOBHBIM HEJOCTATKOM KOHCEPBATUBHOM
TaKTUKHU JICUCHUS SIBJISICTCS BRICOKUI PUCK OCITOXKHEHUIA,
CBSI3aHHBIX C JUTUTEIBHOM MMMOOMIM3alIMei, YacToTa pa3-
BUTHSI KOTOPBIX MoxeT gocturate 80—100 % [7, 13].
A.B. bormapenko u coasnT. (2018) oTMe4aroT, 4TO ITUTEITh-
HBIM MOCTEJILHBINA PEXXUM CIIYKUT OOJHOW M3 BEAYIIUX IPH-
YUH Pa3BUTHS TUIIOCTATHYECKNX OCIOXHEHUI y TaHHOM
KaTeropuu 0OJIbHEIX [14].

[MonyyeHHBIe HAMY JTaHHBIE TTOJTHOCTHIO ITOITBEPXKIA-
10T 3T BBIBOJBI: B TPYIIIe KOHCEPBATUBHOTO JICUCHUS MBI
3acuxcupoBain 100 % yacTory TpOMOO30B IIyOOKHMX BEH,
84,6 % — mHeBMOHMIA, 76,9 % — mpoJieXXHe pa3TuuyHON
JIOKaJIU3alliH.

CoBpemeHHbIe ncciaenoBanus (S. Romoli n coaBT.,
2023; T.A. Schildhauer u coast., 2006) 1EMOHCTPUPYIOT
MIPEeuMYyIecTBa aKTUBHON XMPYPTrHIeCKON TaKTUKU
1 MaJOMHBa3MBHBIX METOMOB ocTeocuHTe3a [15, 16].
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IMpeumymectBa upeckoxHoii KIT® n tpuanrynsgpHOi
(prKcanmy BKITIOYAIOT BO3MOXKHOCTD 00JIee paHHEIH aKTH -
BU3anuu maunmeHToB. CorracHO pe3yjapraraM padoThI
T.A. Schildhauer u coasr. (2003), TpuaHryIsipHast huKca-
1M1 06ecrieYnBaeT GOJILIYI0 OUOMEXaHMUYECKYIO CTAOMITb-
HOCTb IT0 CpaBHEHUIO ¢ n3onupoBaHHoi KITD [17].

PesynbraThl Halllero MccieqoOBaHMUS TaKKe ITEMOH-
CTPHUPYIOT IIPEUMYIIECTBA XUPYPTUUECKOTO TTOAX0IA: CPO-
KU aKTUBU3AIINH B XUPYPIrUICCKUX TPYIIIaX OBLIN TOCTO-
BepHO Kopoue (6,2 = 3,8 u 8,2 + 2,4 ausa nporus 31,4 £
8,3 mHS B TpymIe KoHcepBaTUBHOM Teparmu, p <0,001).
Hawnyuiive dyHkumoHaabHble (84 % OTIMYHBIX/XOPO-
X UCXOmoB Mo Majeed) 1 HEBPOJIOTUIECKIE PE3YIBTATHI
(84,6 % cnydaeB MOJIHOTO perpecca HEBPOJIOIrMYECKOTO
nedumTa) OBUTM TOCTUTHYTHI B TPYIIIIe TPUAHTYIISIPHOMN
dukcaumn.
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Pharmacaresistance (drug-resistance) occurs in 40 % of cases of structural epilepsy associated with cavernous malformations. The surgical
strategy in the treatment of such patients aims, on one hand, to eliminate the epileptogenic focus and achieve seizure control; on the other


https://creativecommons.org/licenses/by/4.0/
mailto:Anya_Zalogina@bk.ru
mailto:Anya_Zalogina@bk.ru

HENPOXNPYPI'US

HabniopeHne us npaktukm | Case from practice ! :
Russian Journal of Neurosurgery

hand, to remove the cavernoma and eliminate the risk of recurrent hemorrhage. The following surgical options are identified: 1) removal of only
the cavernous malformation; 2) microsurgical removal of the cavernoma with a perifocal area of hemosiderin and a zone of gliosis; 3) stereotactic
radiosurgery method. In cases of temporal cavernoma, anterior medial temporal lobectomy is highlighted as an additional method of surgical
treatment. This localization requires a special approach to the choice of surgical strategy depending on the location of the cavernoma in relation
to the structures of the hippocampal complex, the presence of secondary epileptogenic foci and the duration of epilepsy.

Aim of the work — to analyze the current data on the examined topic, aspects of surgical treatment of patients with structural focal epilepsy
associated with cavernomas, using the example of three clinical cases.

Clinical examples are presented based on data from three patients operated on at the Federal Center of Brain Research and Neurotechnologies
of the Federal Medical Biological Agency (FMBA) of Russia between 2022 and 2023. A literature review was conducted on treatment options for
this category of patients. Articles were searched on the scientific platforms PubMed, Cochrane Library, eLIBRARY. RU, and the Journal
of Neurosurgery, using the following search terms: cavernous malformation, structural epilepsy, temporal focal epilepsy.

Keywords: structural focal epilepsy, cavernous malformation, drug-resistant epilepsy, temporal lobe epilepsy, epilepsy surgery
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BBELEHUE

CocynmcTast TTaToJIOTHsI CTAHOBUTCS IPUIMHON pas-
BUTHUS 3a00JieBaHUS MPUMEPHO Y 6 % MaLueHTOB CO
CTPYKTYpHOIi (pokanbHO¥M snunerncueii [1]. KaBeproma —
cocynucTas MaiabdopMalus, IIpeacTaBIISIoIast coooi
COBOKYITHOCTB COCYIHCTBIX TIOJIOCTE, pa3aeIeHHBIX MEXKITY
C000i1 TOHKOCTEHHBIMH ITEPETOPOIKAMI — SMOPHOJIOTH -
YECKH perylMpOBaHHbIMU Kammunisipamu. B 40—70 % ciy-
YyaeB KaBepPHOMBI MaHU(ECTUPYIOT SIMUICHTAYCCKUMU
MIPUCTYIIAMH, TIPU OTCYTCTBUM XUPYPTUIECKOTO JICUCHMST
y 40 % nauueHTOB pa3BUBaeTCst hapMaKoOpPe3UCTEHTHOCTh
[2—4]. KimtoueBbIMM 3/IeMEHTaMM IaTOTeHe3a IpH (hOPMHU-
POBaHMU SMMJICIITOTEHHOTO OYara IIph KaBepHOMAaX SIBJISI-
IOTCSI KPOBOMB3IMUSIHUE C OTJIOXEHHEM IeMOCHIepHHa
n Macc-3¢dexT. HerurorHass sHmoTennaabHasl TKaHb
¢ MPOOYKTaMM pacrama TeMOTI00MHa, IIPOHUKHOBECHIE
COeMMHEHMI XeJjie3a B OKPYKaroIlIre TKAHN MO3Ta 1 TeHe-
paumst CBOOOTHBIX PaINKaIOB IIPUBOISIT K XpPOHMYECKOMY
pasmpaxeHHIO, TIIN03Y IPpUJIeXKaIINX 001acTeil KOPBI T0-
JIOBHOTO MO3Ta ¥ B KOHEYHOM MTOTe — K 3aITyCKY SIUJICTI-
ToreHesa [5—7]. B KkoHUeNUUM AajdbHEUIIEro pa3BUTUS
3a001eBaHMSI OCHOBHASI POJIb OTBOIUTCS CTPYKTYPaM JIMM-
OMYEeCKOIT CUCTeMBI, (POPMUPOBAHUIO BTOPUYHBIX 0YaroB
B ME3MAJIbHBIX OTAEIaX BUCOYHOM TOJIM, YTO MOKHO pac-
CMaTpUBaTh B KaUeCTBE «IBOMHOI» mmaToyioruu [8—10].

Boamoxasbl 3 BapraHTa reHe3a SIMWICTICUHN Y ITallieH-
TOB C KaBEPHOMOIA:

* aCCOLIMMPOBaHHAS C KaBEepPHOMON OSIIWICIICUS —
¢ IIprM3HaKaMHM 30HBI HavyaJIa IIPUCTYIIa B HEITOCPEICT-
BEHHOM OJIM30CTH OT KaBEPHOMEI,

* BEPOSITHO aCCOIIMMPOBAaHHAS ¢ KABEPHOMOM SITUJIEII-
cus — (poKasbHAsST SMIETICHS, BO3HUKAIOIIAs M3 TO-
T0 3Ke ITONyIIapus, 9TO M KaBepHOMa, HO He 00s13a-
TEIbHO B HEIOCPEACTBEHHOI OJM30CTH OT HETO
(c yueToM TOTO, YTO Ha TAHHBIIX MOMEHT HEeT HUKAKIX
MaHHBIX, YKa3bIBAIOIINX HA APYTHe IMPUYUHBI SITH-
JICTICUN);

* He3aBHCUMasI OT KaBepHOMBI MATOJIOTHSI, KOTOpas
OIIpenesIaeTCs KaK SMUJISIICHS Y MallieHTa o Kpaii-
HEW Mepe C OJHOU KaBEpHOMOM U JOKA3aHHBIM OT-
CYTCTBHEM NPUYMHHO-CIICACTBEHHOU CBSI3U MEXKIY
HUMHU [35].

Llenb HacTOSIIICH paOOTH — IPOAHAIM3UPOBATD aKTY-
aJIbHBIC TaHHBIC 110 MCCIIeAyeMOM TeMe, aCIeKThI XUPYpP-
TUIEeCKOTO JICUCHHS TTAIIMEHTOB CO CTPYKTYPHOI (hOKaIh-
HOI SIIMJIENCHUEN, ACCOUMMPOBAHHOM C KaBEpHOMAaMMU,
Ha mpuMepe 3 KITMHTYECKUX CIyJacB.

[MpuBogMM onmcaHne KITMHAYISCKUX CIIy4aeB 3 Malm-
€HTOB, IpoorepupoBaHHbIX Ha 6a3e PI'BY ®IIMH OMBA
Poccyu B mepuog ¢ 2022 o 2023 1., a Takke 0030p JIUTe-
PaTypBI, TIOCBSIIICHHOM OILIMSIM JICUCHHS JAHHOM KaTeTro-
pyn nareHToB. [1oMCcK cTaTeit OCyIeCTBISUIN Ha HAyIHBIX
miatdopmax PubMed, Cochrane Library, e LIBRARY.RU,
“Journal of Neurosurgery” ¢ KCTIOJIb30BaHWEM CJI€TYIOIIIX
3anpocoB: cavernous malformation, structural epilepsy,
temporal focal epilepsy.

KJTIMHWYECKOE HABJIOLEHVE 1

Iayuenmra X., 69 nrem, o6pamunace 6 OI'bY OIIMH
DMBA Poccuu c acarobamu Ha NAPOKCUIMANbHBIE COCINOS-
HUs, cOnpogodcoarujuecs 3amupanuem, dezopuenmayueil
¢ ympamoii co3Hanus, onumenvrHocmoio 0o 10 ¢, wawje 603Hu-
Karowue 6 OHesHOe 8peMs ¢ yacmomoi om 2 pa3 6 0eHb
do 2 pa3 6 Hedento, Komopule Ha4aiu 6ecnoKoUms ee 0KoA0
200a Haszao. Ilayuenmie Ovi1a nodobpana mepanus, 6KAI0-
yarowas 2 npomueocydopodicHbIX npenapama.

Ilpu obcredosanuu 6 HegpoaoeUHECKOM OmOeseHUuU
3a nepuod HO4YHO20 8uUde0daNeKmposHyeparoepagduueckoeo
(6udeo-239I) moHumopuHea 3ape2ucmpupo8an napoKcus-
ManvHblil 2nu300. C yuemom KAUHUKO-31eKmpodHyedaroepa-
Quueckux Koppeasyull yKazanHolli d3nu300 mMpaKmoganu
8 PAMKAxX (OKaAbHO20 MOMOPHO20 INUAENMUHECK020 NpU-
CMyna ¢ MURUMHbIMU AGMOMAMUIMAMU U 30HOU HaA4ara
N0 1e8bIM BUCOYHBIM omeedeHusm (puc. 1).
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Puc. 1. Ckanenossil anekmposHueganozpaguyeckuli MoHUMopuHz nayueHmku X. 3apeaucmpuposaH (hokasbHbII MOMOpH.IL 3nusenmuyeckul npucmyn ¢ Ha4asoM e sude
dughpysHol cynpeccuu pummuKu (c HanoMHeHUeM Muopaguyeckux apmegaxmos, 3ampyoHSIUWUX UHMePNPemayulo NoyYeHHbIX 0aHHLIX) ¢ nocaedyowel pecucmpayu-
eli pummuYecKo20 HU3KOaMNIUMYyOHo20 3aMedsieHus 8 legoli 8UCOYHOL 06/1aCMU C PacNPOCMPaHeHUeM Ha J1esyio JI06HO-UeHmMPasbHyo 0bnacme

Fig. 1. Scalp encephalographic monitoring of female patient Kh. Focal motor epileptic seizure was detected beginning with diffuse suppression of the rhythmic activity (with
interposition of myographic artefacts complicating interpretation of the data) with subsequent registration of rhythmic low-amplitude slowing in the left temporal area with

advancement into the left frontocentral area

Ilo danHbiM MacHUMHO-PE30HAHCHOI momozpaduu
(MPT) 201081020 MO32a NO INUNPOMOKONY BbiABAEHbL Ma2-
HumHo-pe3oHarcHvle (MP) npusnaku kagepHo3Hoil marsgop-
Mmauyuu 6 nepedrHem noaroce aeeoii eucounoll doau (mun I1
no kaaccuurkayuu Zabramski) (puc. 2, a, 6).

C yuemom nokanu3ayuu KaeepHo3Hoi Mats@opmauuu
6 obaacmu 1e80il 8UCOYHOU 004U, OAUMENbHOCMU SNUAeN -
cuu <1 eoda nposedeno onepamusHoe AeveHue — meuiopu-
POBAHHAS pe3eKUusl KABEPHOMbL C NEPUPOKANbHBIM KOAbUOM
eemocudepuna (Oannvle nocaeonepayuonnoi MPT u eucmo-
N102U1eCK020 UCCAe008aHUs npuederbl Ha puc. 2, 8, ).

Heesponoeuueckuii cmamyc nocae onepayuu — oe3 uzme-
nenuil. Ilayuenmia vinucana Ha 7-e Cymiu nocie onepayuu.
3a nepuod kamamuesa (2 eoda) Ha one npPodoaNceHHO20
npuema npomMuUBoCcy00pOICHOL mepanuu NPUcmynog He 3a-
gurcuposaro. Ilo dannbim KOHMPOALHO20 06CA008AHUS Ye-
pe3 6 u 12 mec nocne onepayuu 3nusrenmupopmMHoil aKkmue-
HOCMU He 8bls16AEHO.

KNMHWYECKOE HABJTIIOIEHUE 2

Ilauyuenm A., 33 nem, obpamuacs e @I'BY OLIMH OMEBA
Poccuu ¢ ncanobamu na npucmynsi Ho MuUny <«3aMupanuil,
CONPOBOANCOAIOUUEC MOHUKO-KAOHUMECKUMU CYOOPO2AMU
6 NPasoii 6epxHell KOHEUHOCMU, Yallje G03HUKAIOUUE 80 8pe-
M5 600pcmeosanus. K momenmy nocmynaenus 6 cmauioHap
OnumenvHocms 3aboneéanus cocmasuna 9 sem.

[layuenm npedsapumenvro 06ciedogan 6 Hegporocuye-
CKOM OmOoeneHuu: no 0aHHbIM CKaAbN08020 8udeo-I31-mo-
HumopuHea (48 4) 3aghuxcuposansl snusenmuuecKue npu-
cmynbl ¢ 30HOI HAYAAA NPUCMYNA 8 1e601l BUCOHHOL 0baacmu
(puc. 3).

Ilpu MPT 201061020 MO32a no 3nUNPOMOKONY (MOMO-
epag 3 Tn) 6 cmpykmype Kprouka 1e6020 eUunnoKamna onpe-
densnocs oKpyeaoe ouaz080e 00pa308aHue He2OMO2eHHO
2UNOUHMEHCUBHOL CIMPYKMYPbL 80 8CEX UMNYAbCHbIX HOCAE-
008amenbHOCMSAX, ¢ 001AKOBUOHBIM OMA0JICEHUEM 2eMOCUde-
PUHA no KOHMYpY, pazmepamu 6 X 4 X 5 um, umo npeonoso-
JCUMENBLHO COOMBEMCMB08AN0 KasepHome ¢ pa3pwigom (mun I1
no Kaaccuguxayuu Zabramski) (puc. 4).

C yuemom 0rumenbHo20 meveHus SnUlenciu, 10Kaiu3a-
Yyuu KagepHoMbl 8 06aacmu nepeoHemeouanbHslx CmpyKmyp
BUCO4HOU 001U C BbICOKOI 8ePOSIMHOCbIO 8MOPUHHO20 NO-
8pedicOeHuss CmpyKmyp eUNnoKamnaibHo20 Komniekca 0vi10
NPUHSIMO peulerue 0 Pe3eKYUOHHOM XUPYPeUUeCKOM AeveHUU
8 00seme nepedHeil mMedUanbHOU BUCOUHOU N00IKMOMUL
€ amMue0anocunnoKamnIKmomuel cieed.

Heasponoeuueckuii cmamyc nocae onepayuu — 6e3 usme-
Henuil. Ilo dannbiM eucmonoeu4ecko2o 3aKauerus goisene-
Ha 0yanbHas namonoeusi: KA8epHOMA ¢ CONYMCMEYIOUWUMU
cKAepomu1ecKuUMU UsMeHeHUuamMU eunnokamna (puc. 5).

Ilo dannbim anexmposnyepanoepaguu uepes 6 mec He 3a-
urcuposaro snusenmugopmHoil akmugnocmu (npu npooon-
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Puc. 2. JaHHble obcedosaHus nayueHmku X.: a, 6 — MazHUMHO-Pe30HAHCHAS Mo-
Mozpachus 20/108H020 MO32a NO 3NUNPOMOKO/TY C KOHMPACMHbIM YCUEHUEM 8 pe-
sumax T1 (a) u SWAN (6) do onepayuu: 8biseneHa KasepHoMa nepedHeba3anbHbIX
omdesiog siesoli 8ucoyHol dosu (3cesmble CMpPesKu); 8 — Ma2HUMHO-Pe30HaHCHas
momozpachus 207108H020 MO32a N0 3NUNPOMOKOATY Noc/sie onepayuu: 8 obaacmu
nepedHezo nosiioca s1eeoli uco4Hol 00/1U (esmas CmpesiKa) Ha Mecme KasepHo3Hol
ManeghopMayuu onpedesissiemcs NOCIEONEPAUUOHHAS NOIOCMS; 2 — 2UCMOJI02UYecKoe
uccnedosaHue onepayuoHH020 Mamepuana (OKPAacKa 2eMaMOKCUIUHOM U 303UHOM,
x100): KagepHoMa — pazMeHM NAMO/I02UHECKU U3MEHEHHbIX COCYd08 N0 KABEPHO3-
HOMY muny, CmeHKa 8eHO3HO20 MUNA CMPOeHUSs C hopMUpPoBaHUeM CoobLaWUX -
cs1 nonocmeli (KagepH)

Fig. 2. Examination of female patient Kh.: a, 6 — contrast-enhanced brain magnetic
resonance imaging (MRI) according to the epilepsy protocol before surgery,
T1-weighted (a) and SWAN (6). Cavernoma of the anterior basal parts of the left
temporal lobe is observed (yellow arrows); 8 — brain MRI according to the epilepsy
protocol after surgery. In the area of the anterior pole of the left temporal lobe (yellow
arrow) in place of cavernous malformation postoperative cavity is observed;
2 - histological examination (hematoxylin and eosin staining, x100): cavernoma —
fragment of pathologically altered vessels per the cavernous type, venous-type wall
with formation of connected cavities (caverns)

JHceHHOM 8udeo-DII-monumopumee); npucmynst 8 nocieone-
pauuonHom nepuode omcymcmeoganu. O0Hako uepe3 7 mec
Ha oHe pe3Koil cCamMoCmOosImMenbHOU OMMeHbl NPOMUE0INUAEH-
MU4eCKUx npenapamos npousouten peyudue 6 eude 1 ourame-
DPAAbHO20 MOHUKO-KAOHUYecK020 npucmyna. Tlpu eo3eépauye-
HUU nayuenma K mepanuu 3a 3 200a KamamHe3a npucmynbl
bonvbute He Habarodanucs. Ilpu Koumpoavrnom III-monumo-
DPUPOBAHUU SNUAENMUPOPMHOL AKMUBHOCIU He 3A(DUKCUPO-
8aHO.

KJIMHWYECKOE HABMOLEHME 3

Hayuenm K., 30 rem, obpamuncs ¢ ®I'bY ©IIMH
DPMEA Poccuu c ncarobamu na busamepanvHvle MOHUKO-
KAOHUYecKUe NPUCmynbvl, HAaUUHAoujecs ¢ 0e30pueHmayuu,

Russian Journal of Neurosurgery

¢ nocaedyroweli nomepeii cCO3HaHUs, nNadeHuem, NOBOPOMOM
20710801 8/1€80 U HABEPX, C NPUKYCbIBAHUEM A3bIKA U YPUHAUU-
eil, O3HUKarOwle exceOHegHo ¢ uacmomoii 0o 2 pasz 8 Cymku.
Anuzodsl manugecmuposanu c 7 rem, nodbop mepanuu Ha-
uam c eospacma 11 aem. Jlo 20 sem npucmynwt 6vtau 00HO-
munubimu, ¢ 20 1em npucoedunuacs buramepanbHolil MOHU-
KO-KAOHUYeCKUU KOMNOHEHM, Y8eAUuuUAdach 4acmoma
npucmynos. J[numenvHocme 3a001e6aHUS HA MOMEHM NOCHY -
naenus cocmasuaa 23 eoda.

1o pesyremamam ckanvnogoeo udeo-331-monumopur-
2a 6 cocmosiHuu 600pCcme08anUs 3apecucmpuposana mMyas-
MUpecUOHANbHASL INUAENMUPOPMHAS AKMUBHOCHb: 8 NPABOLL
U 1801 BUCOUHBIX 001ACMSX, NPABLIX 3A0HEN00HO-UeHMPAaNb-
HO-8epMeKCHbIX OMBedeHUsX.

Ilo danuoim MPT 201061020 MO32a NO SNUNPOMOKOAY
6 6a3anbHbIX OMOenax npagoil BUCOYHOIU 0oau (1amepanvHas
3aMbLIOYHO-BUCOYHASL U3BUAUHA) ONpedensinuch Heboabluiue
ouazu cmpyKmypHbIX U3MeHeHUl ¢ Haauvuem 2auo3a u omao-
Jcenull eemocudepuna no nepughepuu, pazmepamu 8 x 12 x 9
u 4 x 3 x5mm coomeemcmeenno, 4mo 0bl10 pacyeHeHo
KaK KaeepHoMa ¢ NPU3HAKaMU nepeHeceHH020 KpoBoU3NUSHUS
(puc. 6).

B c65a3u c omcymcmeuem uemkoil 1amepasu3ayuy npu-
CMynoe 6bINOAHeH UHBA3UBHDBII 6udeo-II[-moHumopune
C YCMAaHOBKOIl 2AYOUHHBIX IAeKMPO008 ¢ YHemoM OaHHbIX
NO3UMPOHHO-IMUCCUOHHOU momoepaguu, coemeujerHoit ¢ MPT.
3a epems monumopunea (6 meuenue 4 cym) 3apeeucmpupo-
8aHO 5 dnuUAeNMUUeCKUX POKANbHBIX MOMOPHbIX 6e3 nepexo-
da u ¢ nepexodom 8 OUAAMEPANbHYLI MOHUKO-KAOHUYECKULL
NPUCMYNO08 ¢ UHULUAyuell u3 npasoeo eunnokamna u 12 kau-
HU4eCKUX (hOKaNbHbIX MOMOPHBIX SNUNENIMUMECKUX NPUCIYNO08
¢ UHUYUayuell U3 1e8020 GUNNOKAMNA U 16020 AMULOANSPHO-
20 mena (puc. 7).

Takum o6pasom, ¢ yuemom 08yCmMopoHHell N0KANU3AUUU
2 He3a8UCUMbIX INUNENMOLEHHBIX 04A208 8 NPABOIL U Ne6Oll
BUCOYHBIX 001ACMAX BbINOAHEHUE Pe3eKUUOHHO20 Xupypeuye-
CK020 AeHeHUs He npugeno Obl K pa3gumuio CMouKoil pemuc-
cuu y dannoeo nayuenma. C yeavto CHUMNCEHUs 4ACHOMbl
npUCMynog nayueHmy Ovi1 YCmanogaeH Cumyasmop oayic-
daroujeeo Hepaa.

OB630P JINTEPATYPbI M OBCYXKEHUE

Bo3MOXHBI clieayonye BUabl XMPYPruuecKoro jeue-
HUSl CTPYKTYPHOW 3MWJIENICUN, aCCOLIMMPOBAHHON € Ka-
BEPHOMO3HOI MajbdopMaliieil Tpu ee JTOKaTU3allnuu
B BUCOYHOU goJie:

* yIajJeHHe TOJIbKO KaBepHO3HOM Malb(hOpMaIiu;

* MUKPOXMPYPTruueCcKoe yaajeHne KaBepHOMBI C TTepu-
¢ oKaTbHBIM KOJIBIIOM TeMOCHIEpHHA 1 30HOI IT034a;

* TIepefHsIs MeIralbHasl BUCOUHAsH J0O9KTOMUS C aMU-
TIAJIOTUMIITOKAMITIOKTOMUEN ;

* CTEpPEOTAKCUYECKUI panuOXUPYPTUUECKUI METO.

VY marenTa ¢ KaBepHO3HOM Malb(hopMamueii rojIoB-
HOTro Mo3ra 0e3 pa3pbiBa S-JIETHUM PUCK Pa3BUTUSI TTIEPBO-
O MPUCTYIIa coCTaBIsieT 4 %, mociie mepeHeceHHOTO pa3-
poiBa — 6 % [7]. [IsaTuaeTHMIA pUCK Pa3BUTUS SITUICIICUM
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Puc. 3. Ckanbnosbill 3nexkmpo3anyepanoepaduyeckuli MoHumoputz nayueHma A. B Hayane npucmyna — dughghy3Has cynpeccusi pPUMMUKU C HAIOXCeHUEM MU02paguyeckux
apmegpakmos (cuHsis pamka). [lo kaHany anekmpokapduozpaguu — ysenudeHue yacmomsl cepdedHslx cokpauwieHul do 90 yd/MuH (3eneHas pamka). [losiesieHue peauoHab-
HO20 pUMMUYecKo20 3amedsieHus 8 iesoli 106Ho-8uco4Hol obacmu (kpacHele cmpesku). TpaHchopMayus peuoHanbHo20 3aMedsieHus 8 PUMMUYECKYI0 0CMPOBOHOBYIO
akmusHocmb 8 niesoli 106Hol u 8ucoyHol obnacmsx ¢ danbHelwel 38o/1oyuell no yacmome u amniumyde, pacnpocmMpaHeHUe HA UEHMPAsbHylo 0baacme u npasyto
J106H0-8UCOYHYI0 061aCMb (KPACHbIE CMpenKU)

Fig. 3. Scalp encephalographic monitoring of patient A. At the beginning of seizure, diffuse suppression of the rhythm with interposition of myographic artefacts (blue frame).
In the electrocardiography channel, increased heart rate to 90 BPM (green frame). Appearance of regional rhythmic slowing in the left frontotemporal area (red arrows).
Transformation of regional slowing to rhythmic sharp-wave activity in the left frontal and temporal areas with subsequent evolution in frequency and amplitude, advancement
into the central area and right frontotemporal area (red arrows)
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Puc. 4. MazHumHo-pe3oHaHcHas momozpagusi 20/108H020 M032a nayueHma A.
No 3NUNPOMOKONY C KOHMPACMHbIM ycuseHuem 8 pexcumax T2 (a) u SWAN (6). Bol-
518/1eH0 KABEPHOMA KPIOYKA /1egoll 8UCOYHOU J0/U C He20MO2eHHOU 2UNOUHMEeHCUBHOU
cmpykmypol 80 8cex UMNYJIbCHbIX NOC/ed08aMebHOCMAX, C 06/1aKO8UOHBIM Om-
JI034eHUeM 2eMOCUOepUHa N KOHMYpY, pa3Mepamu 6 x 4 x 5 MM (sxenmele cmpesiku)

Fig. 4. Contrast-enhanced magnetic resonance imaging of the brain of patient A.
according to the epilepsy protocol, T2-weighted (a) and SWAN (6). Cavernoma of the left
temporal lobe uncus with non-homogenous hypointense structure in all MRI sequences,
with cloud-like accumulation of hemosiderin on the margins, size 6 x 4 x 5 mm (yellow
arrows)

TocJie BriepBbie TIepeHECEHHOTO SIMUISITHYECKOTO TPU-
cryna cocrasisieT 94 % [11]. B pa6ote JI.H. OxuieBa
Y COABT. MPOAHAIM3UPOBaHbI NaHHbIe 302 MaIMeHTOB ¢ Cy-
MPaTeHTOPUATILHBIMU KaBepHOMaMU, Y 79,6 % 13 KOTOPBIX
OBITM OTMEUEHBI TeHepaTM30BaHHbIE TOHUKO-KJIOHUYE-
ckue puctymbl. B 49 % ciayuyaeB ycTaHOBIIEH (hakT nepe-
HECEHHOTO KPOBOMBIIMSHUS U3 KaBePHO3HOM Maib(op-
Mamyu [12]. Tun xupyprudeckoro jiedeHus MOXeT ObITh

BBIOpaH B 3aBUCUMOCTH OT YaCTOTHI TIPUCTYTIOB, JIOKAJ-
321U KaBEPHOMBI U ITTUTENIbHOCTHU armiiiericuu. O1ieHKa
TIPEIOIaTaeMOr0 PYCKA BOBHUKHOBEHUST KPOBOUBTUSTHUS
TAKXe SIBJISIETCS BAKHBIM (DAKTOPOM B IIPUHSITUN PEIIIEHUST
0 XUPYPIUYECKOM JICUEHU U KaBEPHOM.

IMpuopuTeTHast onuus Je4eHUS TAIMEHTOB ¢ hapma-
KOPE3UCTEHTHOM KaBEPHOMAa-aCCOLMMPOBAHHOW SMUJIEIT-
crell — MUKPOXUPYPTUIecKast pe3eKInsl KABEPHOMBI C T1e-
pudOoKaTbHBIM KOJTBIIOM TEMOCUIIEPUHA, YTO TIO3BOJISIET
TTOJTHOCTHIO ANMMMUHUPOBATH SMTUIETITOTEHHBIN TTOTEHIIN-
aJ, a TakKe MPeIoTBPATUTh TIOBTOPHOE KPOBOUTUSTHUE.
CUUTaIoT, 9TO CaMU KaBEPHOMBI He COfiepKaT HeMpOHaIb-
HBIX CTPYKTYp 1 HE 00J1a1al0T BHYTPEHHE! SIMIECTITOTeHHO-
cThio0. [ToaToMy KITtOYeBast posib TMIIEPBO30YIUMOCTH KIIETOK
¥ BOBHUKHOBEHUSI TIPUCTYIIOB IPUHAIIEXKUT TeMOCUIEPUHY
[13]. TTokazaHo, 4TO paclIMpeHHAasT Pe3eKIIMs KOJTbIIa TeMO-
CUIEpVHA U 30HBI TJIM03a MOKET MIPUBECTU K JIy4IIIeMy JI0-
CTMXKEHUIO KOHTPOJISI HaJ TIPUCTYIIaMU, YeM MCCeYeHUE
TONBKO KaBepHOMBI. COOTBETCTBEHHO, B 3aBUCUMOCTH
OT pacToiokeHusT 1 Mopdooruu MaibhopMaInm, a TakKe
aHATOMUYECKOU OTM30CcTH (PYHKIIMOHATBHO 3HAYMMBIX 30H
JIOJKHA OBITh BBITIOJTHEHA MaKCUMAJTbHO paguKaibHasK pe-
3eKIIMsI ovara mopaxkeHusi [3, 5, 8, 12—16].

B meraananuse D. Ruan u coaBT., BKJIIFOYMBILIEM JaH-
HBIe 594 mameHToB, ucxox I kiracca o mkane Engel Ha-
omonancs B 74 % ciaydaeB y MalLIMEHTOB C pe3eKlMei Ka-
BEPHOMBI ¢ MepU(OKAIbHBIM TeMOCUIEPUHOM TPOTUB
68 % y nauneHTOB 0e3 IOMOTHEHHOM pe3eKIIMU TeMOCH -
nepuna (p = 0,01) [17]. B uccnenoBanuu L. Shoubash
¥ COaBT. YaCTOTa TOCEOINEPAIMOHHOTO O0HAPYyXEHUS

Puc. 5. [ucmonoauyeckoe uccnedosaHue 0NepayuoHHo20 Mamepuana nayueHma A. (DKPUCKG 2eMaMOKCUIUHOM U 303uHoM, x100): a — CKJ/lepo3 2unnokamna. tDpazmeHm
Kopbl 8 30He CAT: dcenmole cmpesiku — uwemuyecKue u HeroﬁuomuquKue U3MeHeHus HelipoHo8 (KoHdeHcayus m?pa, Kapuoausuc, ynjomHeHue yumonsiasmel, yMeHowe-
Hue K/1emoK 8 pa3Mepax; KpacHele cmpesiKu — 8bIpaXeHHble 8ucmpod)uqec1{ue Uu3MeHeHuUs HeljpoHo8 (6nedHas yumonnasma, yee/niu4yeHHoe 8 pasmMepax ﬂdpo C npoceem-
JIeHHbIM XPOMAmuHoM (nosblweHue cuHmemuyeckol aKMUBHOCMU KemKu)); 6 — KasepHoMa. leazmeHm namosio2u4yecKu UsMeHeHHbIX COCJ/aOB No KaeepHO3HOMY muny,
CMeHKa 8eH03H020 muna cmpoeHus ¢ 4JOPMU,D060HUQM coobujarowuxcs noocmeli (KGBepH)

Fig. 5. Histological examination of postoperative material from patient A. (hematoxylin and eosin staining, x100): a — hippocampal sclerosis. Fragment of the cortex in the CA1
zone: yellow arrows — ischemic and necrobiotic changes in the neurons (nuclear condensation, karyolysis, cytoplasm thickening, smaller size of the cells); red arrows — marked
dystrophic changes in the neurons (pale cytoplasm, increased size of the nucleus with chromatin clearing (increased cell synthetic activity)); 6 — cavernoma. Fragment
of pathologically altered vessels per the cavernous type, venous-type wall with formation of connected cavities (caverns)
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Puc. 6. [lanHble obcnedosaHus nayueHma K.: a—8 — MO2HUMHO-pe30HaHCHAS MoMozpagus 207108H020 M032a NO 3NUNPOMOKO/TY C KOHMPACMHbIM YCUeHUEM 8 PEeXUMAX
T1 (a), T2 (6) u SWAN (8): sbisienieHa kasepHoMa npasoii 1amepasbHoLl 3aMblN0YHO-8UCOYHOL U3BU/UHGI C HA/IUYUEM 2/1U03a U OMJIOXCeHUL 2eMocudepuHa no nepugepuu
(cenimole cmpesiKu); 2 — NO3UMPOHHO-3MUCCUOHHAS MOMO2Paus, COBMELUEHHAS C MA2HUMHO-Pe30HAHCHOU momozpaguel, 20/108H020 MO32a: 30HA CHUXceHUs (Do 40 %)
HaKoneHus paduogapMayeemuyecKoz0 JieKapcmeeHHo20 NPenapama 8euwjecmeoM 20/108H020 M032d, NPUEXAWAS K 8bILIEONUCAHHbIM 06pa308aHUSM (Npagas 8UCOYHAS

dons) (.enmas cmpesika)

Fig. 6. Examination of patient K.: a-e — contrast-enhanced brain magnetic resonance imaging of patient A. according to the epilepsy protocol, T1-weighted (a), T2-weighted (6)
and SWAN (s). Cavernoma of the right lateral fusiform gyrus with gliosis and accumulation of hemosiderin on the periphery (yellow arrows); 2 — positron emission
tomography/magnetic resonance imaging of the brain. An area of decreased (up to 40 %) accumulation of radiopharmaceutical drug by the brain matter neighboring the above-

described lesions (right temporal lobe) (yellow arrow)

reMocuieprHa ObLia BbIIe B rpyrrne ¢ ucxomom [1-IV kmac-
ca mo mkaine Engel — 80 %, yeM B rpymrme ¢ mCX0nOM
I xmacca — 43,8 % [3]. B To Xe BpeMs B psilie MccienoBa-
HUI OTCYTCTBOBAJIA CTATUCTUIECKY 3HAYMMASI CBSI3b MEX-
Iy PE€3eKIUEN KaBEPHOMBI M JOTOJHEHHOW PE3eKIMEn
remocunepuna [ 18—21]. [ToMmrMo panrKanbHOCTH yiaieHus],
Ha COXpaHEHWE CYIOPOXHBIX MPUCTYMOB TMOCJE Orepa-
1IMY OKAa3bIBAIOT BIUSIHUE CPOKU MUKPOXUPYPTUIECKOM
pesekiuu. CYUTAIOT, YTO MIPOBEACHUE XUPYPTUIECKOTO
JIe4YeHUsI B IIpeaesax 2 JeT C MOMEHTA TOSIBJICHUS Cy0-
POXHOTO CUHIpPOMA SIBIISIETCS (DaKTOPOM JOCTUKEHUS
KOHTPOJISI Haja TpucTynamMu. Tak, B HUCCIEIOBAaHUU
D.J. Englot u coaBt. y 75 % nanuenTtoB (915/1226) 6bun
JMIOCTUTHYT KOHTpOoJb Hax nipuctynamu (I kimace mo Engel)
Mocjie XUPYPruIeCKUX BMEIIATEIbCTB, MPOBEIEHHBIX
B CPOKM 2 roja oT Havana 3abosneBanus [21]. M. Kapadia
W COaBT. COOOIIAIOT O JOJTOCPOYHOM OTCYTCTBUM

MPUCTYNIOB Y 95 % MalMeHTOB, ONEePUPOBAHHBIX MOCTe
1—2 snuenTUIecKnX MpucTynos [16].

JnuTenbHOe TedeHre 3a0oaeBaHus ¢ YOPMUPOBAHU-
€M CTOMKHX 3MUWJIENTOTEHHBIX CBSI3€H, a B NJaJIbHEHIIIEM
¥ BTOPUYHBIX 049aroB Ha (poHE MPOJOIKAIOIINXCS TIPHU-
CTYIOB CHUXAET C TECUCHUEM BPEMEHU BEPOSITHOCTH OJia-
ronpusiTHOTo ncxona [10]. B cmyyae kaBepHOM BUCOYHOI
JIOKQJIM3A1AU 3TOT BOIIPOC SABJISIETCS HauboJiee aKTyasb-
HBIM 1 OTIPEIEIISTIONINM 00beM XUPYPTUIECKOTO JICUSHUSI.
VY nauueHToB ¢ JoKaau3alueil KaBepHOMbI B BUCOYHOM
[I0JIe CYILECTBYIOT CAEMyIOIINE OMLWA: TEHIOPUPOBAHHAS
pe3eKiust KaBEPHOMBI, pe3eKI[1sI KABEPHOMBI ¢ Tiepudo-
KaJIbHBIM KOJIBLIOM F€MOCUIEPUHA WU NEPEAHSS METU -
aJlbHAsl BUCOYHAS JIOOSKTOMHUS C aMUTIATOTUIIIOKAM--
nakTomuei. [1pu tokanu3anuy KaBepHOMBI B CTPYKTYpax
TUTITIOKAMIIAJIbHOTO KOMILIEKca (TUTITTOKAMII, TTaparuil-
MOKaMITaJbHAS U3BWJIMHA, aMUTAAISIPHOE TEJIO, KPIOYOK,
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Puc. 7. MusasusHblii sudeoanekmposHueganozpaguyexuli MoHumopure nayuedma K.: a — hokaneHelli MOMOopHeIld 3nusenmuyeckull npucmyn ¢ Ha4anoM no 1-2-My KoH-
makmam 37ekmpoda u3 npasozo 2unnokamna; 6 — okabHeId MOMOpHsIl npucmyn ¢ nepexodoM 8 bunamepasbHeIli MOHUKO-K/I0HUYecKul npucmyn ¢ 30Hol Ha4ana
no 1-2-My KOHMAKMam 31eKmpPoda U3 1e8020 2UNNOKAMNA U /188020 AMU20a/ISPHO20 Mena

Fig. 7. Invasive video-electrographic monitoring of patient K.: a — focal motor epileptic seizure beginning at the 1-2" contacts of electrode from the right hippocampus; 6 - focal
motor seizure transforming into bilateral tonic-clonic seizure beginning at the 1-2"! contacts of electrode from the left hippocampus and left amygdala

SHTOPUHAJIbHASI KOPa), a Takke (hOPMUPOBAHUM B JTAHHOM
00J1aCTV BTOPUYHBIX SMUJIENTOTEHHBIX 04aroB Pe3eKIns
MEIVATbHBIX CTPYKTYP BUCOYHON ITOJIA SIBIISIETCST 00sI3a-
TEJIbHOM JIIST JOCTVKEHWSI KOHTPOJIST Hall TpucTymaMu. Pe-
3eK1MST KaBEPHOMBI B BUCOYHOM J0Jie C 30HOI nepudo-
KaJbHBIX MU3MEHEHUWI B TedyeHuWe | roma oT MoMeHTa
MaHubecTaun 3a00JieBaHUS JaeT PEMHUCCUIO OoJjee
yeM B 90 % ciyuaeB. BeinonHeHue B ripeesax ot 1 1o 5 ier
OT HavaJia 3a00J1eBaHusI MepeaHe MenuaibHOW BUCOUHOMN
JIOOOKTOMUH Y TAKUX MALMEHTOB IAET MTOJIHYIO JUTUTEIbHYIO
pemuccuio B 76 % ciydaeB, a pe3eKIIMU KaBEpPHOMBI C Tie-
pudOKaIbHBIM FEMOCUAEPUHOM — JIuib B 29 % ciydaes.
Peuyaus npuctyroB Habmonanu B 24 u 71 % ciaydaeB co-
otBeTcTBEeHHO [§8]. B ciyyae M P-1mosioxXuTeibHOTO MOBPEeX-

JIEHUST CTPYKTYP TUITITOKAMIIA, T. €. (POPMUPOBAHMS TyaJTbHOM
MaToJ0TUU, BHIOOP XMPYPrUUeCKO TAKTUKN HE COCTABISIET
ocoboti cioxHoctu [9, 10]. Onnako npu MP-HOopMmabHOM
TUIIIIOKAMIIE OIIPEAeIITIONIM (haKTOPOM IIJIST BHIOOpA XH-
PYPrUUYECKON TAKTUKU SIBSIETCS] TPOAOJKUTEIBHOCTD 3IH-
JIeTICUU. Y TAlIMEHTOB C JUTUTEJIbHOCTBIO SIIECTICUH > 5 JIeT
B KaU4€CTBE MPUOPUTETHOTO XUPYPIAUYECKOTO JICUEHUS Bbl-
CTyMaeT MepenHssl MenuaabHas BUCOYHAsA JIOO3KTOMMUS
¢ aMHUTHaJoTANIIOKaMITaKToMuei [8]. bomee mourtenpHOE
TeueHue 3a00J1eBaHNs, COXPAHSIOLIMECS TTPUCTYITbI MOTYT
TIPUBECTU B UTOTE K ITOBPEKICHUIO CTPYKTYP 00EHX BUCOU-
HBIX JOJIEH, Pa3BUTHUIO OUTEMITOPAJIBHOM SMWIETICUM, U Pe-
3€K1IMS ouara ¢ OHOM CTOPOHbBI HE TPUBEIET K PEMUCCUU

TIPUCTYTIOB.
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CrepeoTtakcnueckas pamunoxupyprust (CPX) — eme
OIVH BapHWaHT JICYCHUS SIUJICTICN, aCCOIIMMPOBAHHOM
¢ KaBepHOMOIT. MexaHN3M paauoXupyprudecKoro BO3eii-
CTBUSI 3aKJIFOYAETCS B pPa3pylICHUH SITIICIITOTCHHOM TH-
IIepBO30YIMMOU ITapeHXNMBI, BKIIIOUasl Iepru(OKaIbHBINA
reMOCHUICPUH, ¢ obpa3oBaHueM (POKycoB Hekpo3sa. [Ipe-
nmytectBoM CPX mepen MUKpOXMPYPIHeEi SBISICTCS BO3-
MOXHOCTb IIPUMEHEHHUS METOoIa IPY MHOXKECTBEHHBIX
KaBepHOMaAX, a TakKXe P JIOKAIM3auu B (PyHKIIIO-
HaJIbHO 3HAYMMBIX 30Hax [2, 21]. 11 TauyeHTOB ¢ I~
TEJPHOCTHIO SIIICTICUA >2 JIET WIN C >2 SIUJICIITHIC-
ckumu npuctynamyu CPX MoxXeT OBITh OIIIMei JIedeHUS
[22]. OnHako, O JaHHBIM Pa3IUYHBIX UCCIIETOBAHUI,
4acToTa peMUCCHU ITpUCTYIoB mmocie CPX, Kak mpaBmiio,
HICKE, YeM IPU XUPYPTUIeCcKoil pe3eKunu. Tak, B MeTa-
ananmuse X. Gao u coaBT. ucxo I kimacca mo mkaine Engel
ObLI JOCTUTHYT Y 79 % MalueHTOB B IPYIIe MUKPOXU-
pypruu u y 49 % — B rpynne paguoxupypruu [2]. Kpome
TOTO, MCXOJ B BHIE YIYUIIeHUS IMPUCTYIIOB UMEET M-
TeJIBbHBIN JaTeHTHBIM nepruon — ot 10 mo 12 mec mocie
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Pharmacoresistance (drug-resistance) occurs in 40 % of cases of structural epilepsy associated with cavernous malformations. The surgical
strategy in the treatment of such patients aims, on one hand, to eliminate the epileptogenic focus and achieve seizure control; on the other
hand, to remove the cavernoma and eliminate the risk of recurrent hemorrhage. The following surgical options are identified: 1) removal of only
the cavernous malformation; 2) microsurgical removal of the cavernoma with a perifocal area of hemosiderin and a zone of gliosis; 3) stereotactic
radiosurgery method. In cases of temporal cavernoma, anterior medial temporal lobectomy is highlighted as an additional method of surgical
treatment. This localization requires a special approach to the choice of surgical strategy depending on the location of the cavernoma in relation
to the structures of the hippocampal complex, the presence of secondary epileptogenic foci and the duration of epilepsy.

Aim of the work — to analyze the current data on the examined topic, aspects of surgical treatment of patients with structural focal epilepsy
associated with cavernomas, using the example of three clinical cases.

Clinical examples are presented based on data from three patients operated on at the Federal Center of Brain Research and Neurotechnologies
of the Federal Medical Biological Agency (FMBA) of Russia between 2022 and 2023. A literature review was conducted on treatment options for
this category of patients. Articles were searched on the scientific platforms PubMed, Cochrane Library, eLIBRARY. RU, and the Journal
of Neurosurgery, using the following search terms: cavernous malformation, structural epilepsy, temporal focal epilepsy.

Keywords: structural focal epilepsy, cavernous malformation, drug-resistant epilepsy, temporal lobe epilepsy, epilepsy surgery
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BACKGROUND

Vascular pathology is the underlying cause of the disease
in approximately 6 % of patients with structural focal
epilepsy [1]. Cavernoma is a vascular malformation
consisting of a collection of vascular cavities separated by
thin-walled septa — embryologically reduced capillaries.
In 40—70 % of cases, cavernomas manifest with epileptic
seizures; in the absence of surgical treatment, 40 %
of patients develop drug resistance [2—4].

The key elements of pathogenesis in the formation of an
epileptogenic lesion in cavernomas are hemorrhage with
hemosiderin deposition and mass effect. The leakiness
of the endothelial tissue containing hemoglobin breakdown

products, the penetration of iron compounds into surrounding
brain tissue, and the generation of free radicals lead to chronic
irritation, gliosis of adjacent areas of the cerebral cortex, and
ultimately, the initiation of epileptogenesis [5—7].

In the concept of further development of the disease,
the main role is given to the structures of the limbic system,
the formation of secondary foci in the mesial parts
of the temporal lobe, which can be considered as a “double”
pathology [8—10].

There are three possible pathogenesis of epilepsy
in patients with cavernoma:

+ cavernoma-associated epilepsy — with signs of a seizure
onset zone in close proximity to the cavernoma;
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« probably cavernoma-associated epilepsy — focal epilepsy
arising from the same hemisphere as the cavernoma,
but not necessarily in its immediate proximity (given
that there is currently no evidence to suggest other
causes of epilepsy);

» cavernoma-independent pathology, which is defined
as epilepsy in a patient with at least one cavernoma
and a proven absence of a causal relationship between
them [5].

The aim of this study is to analyze the current data
of the examined topic as well as the aspects of surgical
treatment for patients with structural focal epilepsy associated
with cavernomas, using the example of 3 clinical cases.

We present the clinical cases of three patients operated
on at the Federal Center of Brain Research and
Neurotechnologies of the FMBA of Russia between 2022
and 2023, as well literature review focused on treatment
options for this patient population. Articles were searched
on the scientific platforms PubMed, Cochrane Library,
eLIBRARY. RU, and the Journal of Neurosurgery using
the following terms: cavernous malformation, structural
epilepsy, and temporal focal epilepsy.

CLINICAL CASE 1

Female patient Kh., 69 years old, contacted to the Federal
Center of Brain Research and Neurotechnologies of the FMBA
of Russia with complaints on paroxysmal episodes, accompanied

by numbness, disorientation, and loss of consciousness, lasting
up to 10 seconds. These episodes typically occur during
the daytime, with a frequency ranging from twice a day to twice
a week. They began to bother her about a year ago. She was
prescribed a regimen consisting of two anticonvulsant drugs.

While examination in the neurology department during
a period of overnight video-electroencephalographic (video-
EEG) monitoring, a paroxysmal episode was recorded. Based
on clinical and electroencephalographic correlations, this
episode was interpreted as a focal motor epileptic seizure with
typical automatisms and an onset zone in the left temporal
leads (Fig. 1).

Based on the data of brain magnetic resonance imaging
(MRI), according to the epilepsy protocol, magnetic resonance
(MR) signs of a cavernous malformation in the anterior pole
of the left temporal lobe (type II according to the Zabramski
classification) were revealed (Fig. 2, a, b).

Taking into account the localization of the cavernous
malformation in the area of the left temporal lobe and
the duration of epilepsy less than 1 year, the surgical treatment
was performed — Taylor resection of the cavernoma with
a perifocal area of hemosiderin (data from postoperative MRI
and histological examination are shown in Fig. 2, c, d).

The postoperative neurological status remained
unchanged. The patient was discharged seven days after
surgery. No seizures were recorded during the two-year follow-
up period, despite continued anticonvulsant therapy.
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Fig. 1. Scalp encephalographic monitoring of female patient Kh. Focal motor epileptic seizure was detected beginning with diffuse suppression of the rhythmic activity (with
interposition of myographic artefacts complicating interpretation of the data) with subsequent registration of rhythmic low-amplitude slowing in the left temporal area with

advancement into the left frontocentral area
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Fig. 2. Examination of female patient Kh.: a, b — contrast-enhanced brain
magnetic resonance imaging (MRI) according to the epilepsy protocol before surgery,
T1-weighted (a) and SWAN (b). Cavernoma of the anterior basal parts of the left
temporal lobe is observed (yellow arrows); ¢ — brain MRI according to the epilepsy
protocol after surgery. In the area of the anterior pole of the left temporal lobe (yellow
arrow) in place of cavernous malformation postoperative cavity is observed;
d - histological examination (hematoxylin and eosin staining, x100): cavernoma —
fragment of pathologically altered vessels per the cavernous type, venous-type wall
with formation of connected cavities (caverns)

Follow-up examinations at 6 and 12 months postoperatively
revealed no epileptiform activity.

CLINICAL CASE 2

Male patient A., 33 years old, contacted to the Federal
Center of Brain Research and Neurotechnologies of the FMBA
of Russia complaining of “freezing” seizures accompanied
by tonic-clonic convulsions in the right upper limb, most often
occurring while wakefulness. At the time of admission,
the patient had been ill for nine years.

The patient was preliminarily examined in the neurological
department: according to scalp video- EEG monitoring
(48 hours), epileptic seizures were recorded with the seizure
onset zone in the left temporal region (Fig. 3).

During brain MRI according to the epilepsy protocol
(3 Tesla tomograph), a round focal formation of a non-
homogeneous hypointense structure in all MRI sequences was
determined in the structure of the uncus of the left
hippocampus, with a cloud-like deposition of hemosiderin
along the contour, measuring 6 x 4 x 5 mm, which presumably
corresponded to a cavernoma with a rupture (type Il according
to the Zabramski classification) (Fig. 4).

Taking into account the long-term course of epilepsy,
the localization of the cavernoma in the area of
the anteromedial structures of the temporal lobe with a high
probability of secondary damage to the structures
of the hippocampal complex, the decision was made for
surgical treatment including anterior medial temporal
lobectomy with amygdalohippocampectomy on the left.

The neurological status after surgery was unchanged.
Histological findings revealed dual pathology: a cavernoma
with concomitant sclerotic changes in the hippocampus
(Fig. 5).

According to electroencephalography data there was no
epileptiform activity after 6 months (with continued video- EEG
monitoring); there were no seizures in the postoperative period.
However, after 7 months, a relapse occurred in the form of one
bilateral tonic-clonic seizure following abrupt discontinuation
of antiepileptic medications. Upon returning to therapy,
the patient has not had any further seizures over a 3-year
Jollow-up period. Follow-up EEG monitoring revealed no
epileptiform activity.

CLINICAL CASE 3

Male patient K., 30 years old, contacted to the Federal
Center of Brain Research and Neurotechnologies of the FMBA
of Russia with complaints of bilateral tonic-clonic seizures,
beginning with disorientation, followed by loss
of consciousness, falling, turning the head to the left and
upward, with tongue biting and urination, occurring daily with
a frequency of up to twice a day. Episodes began at age 7, and
treatment was initiated at age 11. Until age 20, the seizures
were uniform; at age 20, a bilateral tonic-clonic component
developed, and the frequency of seizures increased.
The disease duration at presentation was 23 years.

Based on the results of scalp video-EEG monitoring
in the wakefulness state, multiregional epileptiform activity was
recorded: in the right and left temporal regions as well as right
posterior frontal-central-vertex leads

Based on the brain MRI data according to the epilepsy
protocol, the small foci of structural changes with the presence
of gliosis and hemosiderin deposits along the periphery were
determined in the basal regions of the right temporal lobe
(lateral occipitotemporal gyrus), measuring § x 12 x 9 and
4 x 3 x 5 mm, respectively, which was assessed as a cavernoma
with signs of previous hemorrhage (Fig. 6).

Due to the lack of clear seizure lateralization, invasive
video- EEG monitoring with the placement of depth electrodes
was performed, taking into account positron emission
tomography (PET) data combined with MRI. During
the monitoring period (4 days), 5 focal motor epileptic seizures
with or without transition to bilateral tonic-clonic seizures with
initiation from the right hippocampus and 12 clinical focal
motor epileptic seizures with initiation from the left
hippocampus and left amygdala were recorded (Fig. 7).

Therefore, given the bilateral localization of two independent
epileptogenic foci in the right and left temporal regions,
the surgery would not have resulted in sustained remission
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Fig. 3. Scalp encephalographic monitoring of patient A. At the beginning of seizure, diffuse suppression of the rhythm with interposition of myographic artefacts (blue frame).
In the electrocardiography channel, increased heart rate to 90 BPM (green frame). Appearance of regional rhythmic slowing in the left frontotemporal area (red arrows).
Transformation of regional slowing to rhythmic sharp-wave activity in the left frontal and temporal areas with subsequent evolution in frequency and amplitude, advancement
into the central area and right frontotemporal area (red arrows)
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Fig. 4. Contrast-enhanced magnetic resonance imaging of the brain of patient A.
according to the epilepsy protocol, T2-weighted (a) and SWAN (b). Cavernoma of the
left temporal lobe uncus with non-homogenous hypointense structure in all MRI
sequences, with cloud-like accumulation of hemosiderin on the margins, size 6 x 4 x 5 mm
(vellow arrows)

in this patient. To reduce the frequency of seizures, a vagus
nerve stimulator was implanted to this patient.

LITERATURE REVIEW AND DISCUSSION
The following surgical treatment options are available
for structural epilepsy associated with a cavernous
malformation located in the temporal lobe:
» removal of the cavernous malformation alone;
* microsurgical removal of the cavernoma with a perifocal
hemosiderosis and gliosis zone;
« anterior medial temporal
amygdalohippocampectomy;
stereotactic radiosurgery.
In patients with a non-ruptured brain cavernous
malformation, the 5-year risk of developing a first seizure

lobectomy  with

is 4 %, after rupture — 6 % [7]. The five-year risk
of developing epilepsy after a first epileptic seizure is 94 %
[11]. In the study of D.N. Okishev et al., the data from 302
patients with supratentorial cavernomas, 79.6 % of whom
had generalized tonic-clonic seizures, were analyzed.

In 49 % of cases, hemorrhage from a cavernous
malformation has been established [12]. The type of surgical
treatment may be chosen depending on the frequency
of seizures, the location of the cavernoma, and the duration
of epilepsy. Assessing the expected risk of hemorrhage is also
an important factor in decision of cavernomas surgical
treatment.

The preferred treatment option for patients with drug-
resistant cavernoma-associated epilepsy is microsurgical
resection of the cavernoma with a perifocal hemosiderosis,
which allows complete elimination of the epileptogenic
potential and prevents the recurrent hemorrhage. Cavernomas
themselves are believed to contain no neuronal structures
and are not intrinsically epileptogenic.

Therefore, hemosiderin plays a key role in cellular
hyperexcitability and seizure onset [ 13]. Extended resection
of the perifocal hemosiderosis and gliosis zone has been
shown to result in better seizure control than excision
of the cavernoma alone. Accordingly, depending on
the location and morphology of the malformation, as well
as the anatomical proximity to functionally significant
zones, a maximally radical resection of the lesion should be
performed [3, 5, 8, 12—16].

In meta-analysis by D. Ruan et al., which included data
from 594 patients, class I outcome according to the Engel
scale was observed in 74 % of cases in patients with
cavernoma resection with perifocal hemosiderin versus
68 % in patients without additional hemosiderin resection
(p=10.01) [17]. In study by L. Shoubash et al., the frequency

3

=

Fig. 5. Histological examination of postoperative material from patient A. (hematoxylin and eosin staining, x100): a — hippocampal sclerosis. Fragment of the cortex in the CA1
zone: yellow arrows — ischemic and necrobiotic changes in the neurons (nuclear condensation, karyolysis, cytoplasm thickening, smaller size of the cells); red arrows — marked
dystrophic changes in the neurons (pale cytoplasm, increased size of the nucleus with chromatin clearing (increased cell synthetic activity)); b — cavernoma. Fragment
of pathologically altered vessels per the cavernous type, venous-type wall with formation of connected cavities (caverns)
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Fig. 6. Examination of patient K.: a—c — contrast-enhanced brain magnetic resonance imaging of patient A. according to the epilepsy protocol, T1-weighted (a), T2-weighted (b)
and SWAN (c). Cavernoma of the right lateral fusiform gyrus with gliosis and accumulation of hemosiderin on the periphery (yellow arrows); d - positron emission tomography/
magnetic resonance imaging of the brain. An area of decreased (up to 40 %) accumulation of radiopharmaceutical drug by the brain matter neighboring the above-described

lesions (right temporal lobe) (yellow arrow)

of postoperative hemosiderin detection was higher in the
group with class II-IV outcome according to the Engel
scale — 80 %, than in the group with class I outcome —
43.8 % [3]. At the same time, in a number of studies there
was no statistically significant relationship between
cavernoma resection and additional hemosiderin resection
[18—21].

In addition to the resection radicality, the timing
of microsurgical resection influences the persistence
of seizures after surgery. It is believed that performing
surgical treatment within 2 years from the onset of seizure
syndrome is a factor in achieving seizure control. Thus,
in the study of D.J. Englot et al., seizure control (Engel
class I) was achieved in 75 % of patients (915/1226) after
surgical interventions performed within 2 years from
the onset of the disease [21]. M. Kapadia et al. report
the long-term seizure freedom in 95 % of patients operated
on after 12 epileptic seizures [16].

The prolonged course of the disease, with the formation
of persistent epileptogenic connections and, subsequently,
secondary foci against the background of ongoing seizures,
reduces the likelihood of a favorable outcome over time

[10]. In the case of temporal lobe cavernomas, this issue
is most pressing and determines the extent of surgical
treatment. For patients with temporal lobe cavernomas,
the following options are available: Taylor resection
of the cavernoma, resection of the cavernoma with
a perifocal hemosiderosis, or anterior medial temporal
lobectomy with amygdalohippocampectomy.

While cavernomas are localized in the structures of the
hippocampal complex (hippocampus, parahippocampal
gyrus, amygdala, uncus, and entorhinal cortex), as well as
secondary epileptogenic foci in this region, the resection
of the medial temporal lobe structures is essential to achieve
seizure control. The resection of temporal lobe cavernomas
with perifocal lesions within one year of disease onset results
in remission in over 90 % of cases.

While performing the anterior medial temporal
lobectomy within 1 to 5 years from the onset of the disease
in such patients results in complete long-term remission
in 76 % of cases, contrary to resection of the cavernoma
with perifocal hemosiderin alone results in complete long-term
remission only in 29 % of cases. Recurrence of seizures was
observed in 24 and 71 % of cases, respectively [8].
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Fig. 7. Invasive video-electrographic monitoring of patient K.: a - focal motor epileptic seizure beginning at the 1-2" contacts of electrode from the right hippocampus; b - focal
motor seizure transforming into bilateral tonic-clonic seizure beginning at the 1-2" contacts of electrode from the left hippocampus and left amygdala

In the case of MR-positive damage to the hippocampal
structures, i. e., the formation of dual pathology, the choice
of surgical tactics is not particularly difficult [9, 10]. However,
with an MR-normal hippocampus, the determining factor
in the choice of surgical tactics is the duration of epilepsy.

In patients with epilepsy duration more than 5 years,
the first-line surgical treatment is anterior medial temporal
lobectomy with amygdalohippocampectomy [8]. A longer
course of the disease and persistent seizures may ultimately
lead to damage of the structures of both temporal lobes as
well as to development of bitemporal epilepsy, and resection
of the lesion on one side will not lead to seizure remission.

Stereotactic radiosurgery (SRS) is another treatment
option for cavernoma-associated epilepsy. The mechanism
of radiosurgical action involves the destruction
of epileptogenic hyperexcitable parenchyma, including

perifocal hemosiderin, with the formation of the necrosis
foci. An advantage of SRS over microsurgery is the ability
to use the method in cases of multiple cavernomas, as well
as in cases of their localization in functionally significant
areas [2, 21]. For patients with epilepsy duration more than
2 years or with 2 and more epileptic seizures, SRS may be
a treatment option [22].

However, according to various studies, the frequency
of seizure remission after SRS is generally lower comparing
to surgical resection. Thus, in a meta-analysis by X. Gao
et al., class I outcome according to the Engel scale was
achieved in 79 % of patients in the microsurgery group and
in 49 % in the radiosurgery group [2]. In addition,
the outcome in the form of seizure improvement has a long
latent period — from 10 to 12 months after SRS. Thus,
the late period of cavernoma obliteration and
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the non-radical elimination of the risk of hemorrhage after
irradiation are limitations of SRS [3, 4, 22].

CONCLUSION

Thus, in patients with brain cavernomas and epilepsy,
the seizure freedom is an important goal of surgical
treatment. To achieve this, it is necessary to determine
the extent to which seizures are associated with vascular
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Xvpypruyeckoe neyeHme MHOrOypOBHEBbIX
HapYLUEHWI JIMKBOPOAMHAMUKMN Ha NpuMepe
KNMHWYECKOro Cnyyas
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HeBpuHoMa ciyxoBoro HepBa — [06pOKaYecTBEHHas OMyX0sib 060M0YKM BECTUBYIOKOXNEapHOro HepBa. Yallle 3aboneBaHue AMarHoCTUpytoT
y MaLWeHTOB TPYAOCNOCOBHOro Bo3pacta. OnyXonv NOAEaT XMPYPrdecKoMy Uiu Jly4eBoMy JIEYEHII0, KOTOPLIE UMEIOT MPUMEPHO OAMHAKO-
BYI0 3 deKTMBHOCTb. HeobX0aMMBIMM YCIIOBUAMM 1A MPOBELEHNS! JTy4eBOT0 JIEYEHIsS ABSIOTCSA OTCYTCTBUE KUCT B CTPOME OMyXOMW U KOM-
npeccuy CTBOMa Mo3ra, a Takke rapoLedanin 1 BKIMHEHWA M HAANMH MO3Xeyka B 6onbloe 3aTbifioyHoe oTBepcTvie. Hannuve rvapole-
anuy 1 BKIIMHEHWS MUHAANMH TPebyeT XMpYpruyecKoi KoppeKLMM nepes NpoBefeH1eM JlyuyeBoro NeueHns nyTem NMKBOPOLLYHTUPYIoLLEN
onepaLyn 1 AeKoMNPeccum KpaHuoBepTebpanbHoro nepexopa. Npu coyetaHy Masbix pasMepoB HEBPUHOMBI W MapoLedaniv, He CBA3aHHOM
C OMyX0JIbto, BO3MOXHA KOPPEKLMA IMKBOPOAMHAMMYECKX HapyLLEHWIA MyTeM MasloVMHBa3MBHLIX ONepaLyii.

B cTaTbe npeacTaBnieH cyyait yCneLHoro fiedeHms NaLyUeHTKN C MHOTOYPOBHEBOW 0BCTPYKLIMEN JIMKBOPHBIX NyTel ManoMHBa3VBHLIM METO0M
B KayecTse NPeBEHTUBHOIO Nepef NPoBefeHEM CTepPeoTaKCMYECKoro 0byYeHns HEBPUHOMBI ClyXOBOrO HepBa.

KntoyeBble cnosa: ruapoLedanus, 0bCTpyKUms oTBepcTs MoHpo, GopamMm1HONiacTUKa, 06CTPYKLMA BbIXOAHBIX 0TBEpCTMiA IV enymouKa,
3HOCKONMYeCKas TPUBEHTPUKYNOCTOMMSA, HEBPMHOMA CIYXOBOr0 HepBa (BecTubyNApHas LBaHHOMa), ManbdopMauma Kinapu

[nsa untmpoBanus: LWesyenko K.B., LUnmaHckuin B.H., Tanawwmx C.B. n op. XupypruyecKoe neyeHre MHOrOYpOBHEBbIX HAPYLLIEHMIA TIMKBOPO-
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Surgical treatment of multilevel disorders of cerebrospinal fluid dynamics on the example
of a clinical case
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Acoustic neuroma is a benign tumor of the shelf of vestibulocochlear nerve. More often, the disease is diagnosed on working age. Tumors are
subject surgical treatment or stereotaxic radiosurgery both have approximately the same efficiency. Principal conditions for radiosurgery are
absence of the cysts and brainstem compression, hydrocephalus and tonsils herniation. Hydrocephalus and tonsils herniation are subject
to surgical treatment be shunt-surgery and decompression craniovertebral junction before radiological treatment. Combination small acoustic
neuroma and non-tumor caused hydrocephalus is allowed to use mini-invasive surgery.

The article presents successful endoscopic surgery of the patient with multiple cerebrospinal fluid obstruction before stereotaxic radiosurgery
of acoustic neuroma.

Keywords: hydrocephalus, foramina Monroe obstruction, foraminoplasty, obstruction of the 4" ventricle outlets, endoscopic third ventriculostomy,
acoustic neuroma (vestibular schwannoma), Chiari malformation
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BBELEHUE

Hespunoma ciyxoBoro HepBa (HCH) — mobpokaue-
CTBEHHAsI OIYXOJIb, PA3BUBAIOIIASICSI M3 IIBAHHOBCKOM
000JIOYKM BepXHEU BeCTUOYIISIPHOI MOPIINU BECTUOYIIO-
KoxyieapHoro Hepsa [1, 2]. Omyxonb yaiie BCTpedaeTcs
y ALIMEHTOB TPYIOCIIOCOOHOTO BO3PACTa U MPOTPECCUPYET
B CpeTHEM CO cKopocThio 1—2 MM B rop [1, 3]. Hanbonee
pacIpocTpaHeHHBIEC KJIacCU(DUKAIIUY OITyXoJeit — [aHHO-
Bepckas 1 o Koos [4, 5]. HCH momrexxat xupypruaecko-
MY WJIY JIy9eBOMY JICUCHHUIO, KOTOPEIE NUMEIOT IIPUMEPHO
OIMHAKOBYIO 3(p(DeKTUBHOCTh, HO Pa3HYIO YacCTOTy OJIM-
KaMIMX ¥ OTHAJIEHHBIX OCIOXHeHU [2, 4, 6]. Inapoie-
damus npu HCH Bo3HMKaeT B pe3ysibTaTte cucTeMaTiue-
CKOTO BBIOpOCa OIYXOJbI0 OeiKa B CIMHHOMO3TOBYIO
XKUIKOCTh M 3aKYIIOPKUA MECT €€ pPe30pOolmnu, pexe —
BCJIEICTBHE HETIOCPEICTBEHHOM O0CTPYKIINY JTMKBOPHBIX
ITyTei OOJIBIITM 00bEMOM OITYXOJIH, UTO SIBJISIETCS IIPOTH -
BOITOKA3aHMUEM K ITPOBEICHUIO JTy4eBOTO JieueHUs [7—9].
Yamme ruaponedanus serpevaercd npu HCH IV cragun
mo Kimaccupukamum Koos (mo 2/3 ciygaeB), pexe —
npu 111 ctaguu, npu 1l ctaguu ormMeuyaroTcss eIMHUYHEIS
cIyJay HapyIIeHUS JIMKBOPOIMPKY/IsImun. Yacrora pas-
BUTHSI TUIPOIIeaTNN TIOCTIE TIPOBEACHMS JIy4eBOTO JIeue-
nust HCH Baprupyer ot 1 1o 17 % B nepuon ot 1 1o 31 mec.
Puck pasBuTus rugpoiedaaTuy mpsiMo IIPOIIOPIIMOHATICH
pa3Mepy obirydgaemoit omyxonn. [Ipy mmameTpe OIryXoju
1o 9 MM rmapoiedannst Mmociae OOJIyYeHUS OITyXOJIH
He pa3BHUBaeTCs, TIpU AuamMeTpe orryxonn 10—19 MM ruapo-
nedanus pasBuBaetcs B 6,5 % ciyyaes, Tpu TUaMeTpe
20—-29 mm — B 11,7 %, ipu nuametpe >30 mm — B 36,4 % ciy-
yaes [10—13].

TouHble JaHHBIE O PACIIPOCTPAHEHHOCTH UANOIATH-
YeCKOUM BHYTPIKEIIYIOIKOBOI OOCTPYKIINM JIMKBOPHBIX
myTeil oTcyTCTBYIOT [14]. U3BeCTHBI OTaebHBIE (DOPMHEI,
TaKWe KaK CTeHO3 OTBepCcTUs MOHPO, BOIOIIPOBOIA MO3Ta
W MEMOpaHO3Has oO6CcTpyKIMs Ha Beixone u3 IV xemy-
JIOYKa, TIPA KOTOPEIX BO3MOXHO OITyIlleHNe MUHIAINH
MO3XedKa B OOJIbIIIoe 3aThbUIOUHOE oTBepcTue [14—20].
HHorna ruapoliedaanio Ipy BKIMHEHI MUHIAINH MO3-
KeyKa paccMaTPUBAIOT KaK MPOSBICHNE OTHOM ITaTOJIO-
run — manbdopmanuu Kuapu [1].

Couetanne HCH manbix pa3smepoB, rugpoledaiin
W TACJIOKAITNA MUHIAJIMH MO3KeUKa B OOJIBIIIOE 3aTHUIOY-
HOE OTBEPCTHE Y OMHOTO ITallieHTa TPpeOyeT pa3peIcHIS
HapyIIeHUs JTNKBOPOUUPKYISINNA W TACIOKAIIMOHHOTO
CHMHIPOMA B paMKaX ITOATOTOBKH K JIyIEBOMY JICUCHUIO
I10 TTOBOAY OITYXOJIH.

IpencrapmnsieM ciryJaii yCIIEIITHOTO JICICHMS Tl HTKI
C MHOT'OYPOBHEBOI 00CTPYKIIMEN TUKBOPHBIX ITyTe Maao-
WHBA3UBHBEIM METOIOM B KaueCTBE IPEBEHTUBHOTO IIepeI
MpoBeicHNEM cTepeoTakcrueckoro obmydeHus HCH.

KIMHWUYECKWUIA CNYYAW

Ilauuenmra M., 48 nrem, 6 meuenue 2 nem ommeuana
20106HY10 6016, KOMOPAsL CO BPEMEHEM NPUHSAA NOCIOSHHbLL
xapaxkmep. B nocaedyrouem npucoeOUHUAUCS CHUMICEHUE CAY-
Xa Ha npagoe yxo, WamKocmb nOX00KU, 201080KDPYICEHUs
U OHeMeHUe 8 PyKax no muny <nepuamoK».

Ilpu opmanvmonoeuueckom obcaedosanuu Heiipoogp-
ManbmMonou1eckKoil cumnmomamurku He oonapyyicero. Ipu
0MOHEBPON0CUHECKOM 00CAE008AHUU BbISBAEHbL CHUJICEHUE
cayxoeoti ¢ynxyuu cnpasa (Gardner—Robertson — B) u He-
ycmouiuueocms 6 nose Pombepea.

Ilpu maenumuo-pesonancuoii momoepagpuu (MPT) eo-
A08bL 00HAPYICEHbl: OUCAOKAUUS MUHOAAUH MO3MCEUKA
6 Oonbuioe samoirounoe omeepcmue 00 C -n0360HKA 6KAIO-
yumenvHo, pacuupenue 6okoswvix, Il u IV xuceaydouxos,
a makxce unmpasxcmpamuamanvas HCH cnpaea (11 cma-
dus no Koos). Ilpu smom pacuwupenue 111 xcenydouxa b0
OMHOCUMENbHO HEBbIPAJICEHHbIM 8 CPABHEHUU C O0K08bIMU
Hceny0ouKamu, Ho 8ce dice NPUCYMCIMB08AN0, MENCIHCeNyIoU-
Kosas nepeeopodka HAXo0uaace no cpedHeil AUHUU, XOMs
Aeablil Jcenydouek Obin HeMHo20 6oabute npasoeo. Ha cacum-
ManbHbIX cpe3ax 8 AuKeopoournamuyeckom pexcume (T2 3D
CUBE) onpedeasincs apmeghakm om nyabcayuu AUKE0pa Ye-
pe3 6000npo6od mozea, Ha evixode uz IV xcenydouka danmbiii
apmegakm He onpedensics, 601blas 3aMblIOYHAS YUCMEPHA
Obl1a 3anoAHeHa OUCMONUPOBAHHBIMU BbIMAHYMbIMU MUHOA-
AuHamu mosdxnceuka. Ha cacummanvroix momoepammax 6 yu-
cmepHoepaghuuecKkom pexcume NPensmcmeull moxKy AuKkeopa
8 npocéeme 6000np0o8oda mo3ea He oOHapyxceHo (puc. 1).

Tlayuenmxe naanuposanocs npogederue 1yueeo2o Aeye-
Hus no nosody HCH. Oduako npedsapumenvrHo mpe6o8anocs
paspeulerie AUKBOPOOUHAMUMECKUX HAPYWeHUll U OUCMOonuu
MUHOAAUH MO3ICEHKA.

C yuemom HelipopenmeeHon02u4ecKUx 0anHulX ObLAO
copmyaupogano 3axarouerue 06 06CMpyKyuU AUKBOPHbIX
nymeil Ha YpogHe KPaAHUOBepmedpaIbHo20 nepexoda c 00HO-
MOMEHMHbIM GKAUHEHUeM MUHOAAUH MO3JceuKa 8 60abuloe
3ambla0YHOe Omeepcmiue.

Hecmomps Ha Haauuue uHmMpaKpaHuaibHoi onyxoau
(HCH II cmaduu no Koos), komopas é cuny ceoux pazmepos
He M0e/a 8bi36amb cMeljeHue KayO0aabHbiX 0maenos mMo3iceu-
Ka, a maksice HapyuieHus pe3opoyuu auKeopa, ovin coeaan
861600 0 HAAUMUU Y NAYUEHMKU MHONCECMBEHHOL UHMPAKPA-
HUANbHOU NAMOoAOUU, C He 3asUcAuUMU dpye om dpyea na-
moaoeUMeCKUMU COCIOSHUAMU.

Onupasice Ha OanHble AUMepamypol U COOCMEEHHbLI ONbIM
8 fleYeHUU NAYUeHmog ¢ uouonamu4eckoil obcmpykuyuei om-
sepcmusi Maxcandu, a makice couemanuem euopoyeganruu
C BKAUHEHUeM MUHOAAUH MO3MCeUKa 6 00abloe 3aMblI0YHOe
omeepcmue, HAMU ObLA0 NPUHSIMO PeuleHlUe BbINOAHUMb CIAH-
dapmHuyro sHdocKonu4eckyro mpusenmpuxynocmomuro (9TB)
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Puc. 1. MazHumHo-pe30HaHcHas moMozpacgus 20/108H020 M032a nayueHmKu M. neped onepayuel: a — GKCuasbHbIl cpes, T1-pexcum ¢ napaMazHemuKoM: Haauyue UHMpa-
3KcmpamuamansHol HeepuHOMs! c/1yx08020 Hepea cnpasa (Il cmadus no Koos) (ykasaHo cmpenkoll); 6 — akcuanbHas momozpamma 8 T2-pexcume: pacuiupeHs! bokossle
HeenydouKu, Mexciesnydo4Koeas nepe20podKa He CMELWeHa; 8 — Ca2UMMasbHas momMozpamma e pexcume T2 3D CUBE: eodonposod Mo32a npoxoduM, MUHOA/IUH! MO3HceY-
Ka onyweHsl Huxce nuHuu McRay do 1-20 weliHO20 NO38OHKA BK/IYUMESbHO, HA YPOBHE KPaHUOBePMEbPasLHO20 nepexoda NyMbcayuu AUK8OPa He onpedesnsemcs;
2 — caeummaneHas moMozpamMma 8 pexcume FIESTA: onpedensemcs cnaboselpaxceHHas 8eHMPanbHas OUCNOKayus npeMamusnspHol Membpatel, kpeiwa Il enydouka

8 HOPMQa/IbHOM NOJ10XCeHuu

Fig. 1. Preoperative magnetic-resonance imaging of patient M.’s brain: a — axial T1 with gadolinium is demonstrated intraextramiatal right vestibular schwannoma (Koos grade i)
(arrowed); 6 — axial T2: lateral ventricles are enlarged, ceptum pellucidum on the midline; e — sagittal T2 30 CUBE: aqueduct cerebri is free, tonsillas herniation to C1, no “flow
void” on the craniovertebral junction; 2 — saggital FIESTA: mild ventral dislocation of the premamillary membrane, the roof of the Il ventricle in normal position

¢ NOCACOYIOWUM NAQHOBbIM NPOBEOCHUEM 1Y4e8020 NEUEHUs.
10 10600y Onyxoau.

Hauano onepamueroeo emeuramenvcmea: ¢ cmanoapm-
Holl mouke 01 DTB (2 cm énpaso om cpedHeil AUHUU HA KO-
DOHAPHOM Wi6e) HAN0NCEHO (hpe3esoe omeepcmue, Koazyau-
POBaHA U pacceyeHa meepoas Mo3208as 000104KaA; NPAGblil

00K 06011 JCeny00UeK NYHKMUPOGAH UHMPOObIOCEPOM, HO KO-
mopomy 6 xceaydouex egeden sndockon. Ilpu npodeusicenuu
K npagomy omeepcmuio Monpo e2o npoceem ne 0bvin 00HaDY-
acer (ampesus omeepcmust Moupo). C yuemom HOpMAaAbHO20
NOA0MNCEHUSL MEHCHCENYOUK 080U nepe2opodKu 0blaa 3ano0o-
3pena obcmpykyus u aegoeo omeepcmus Moupo, 6 censu
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c yem Ha 1-m amane Obira ebinoanena cenmocmomus. 3amem  omegepcmus Mounpo. Yepes neeo unmpodsiocep ¢ I3H00CKO-
npu nomowu OUNOAAPHO20 KOA2YAAMOPA U 8eHMPUKYA0-  NOM Obiau 88edensl 6 norocmos I11 sceaydouka. [lpemamun-
cmomuyeckux Kycauek 0bin chopmuposan npoceem npagoeo  AAPHAsL MeMOPAaHa 0blaa HeCKOAbKO UCMOHYeHA U npudcama

Puc. 2. OcHosHble amanel onepayuu (uHMpaonepayuoHHsle gomozpaghuu): a — 8ud Ha obnacme omeepcmus Mowpo. 1 — nepedHue omdensl MexxcenydoyKo8ol nepe2opod-
Ku, 2 — cocyducmoe cniemeHue 60K08020 ycenydoyka, 3 — masaMocmMpuapHas 8exa, 4 — 3akpsimoe omaepcmue MoHpo; 6 — 06nacme omaepcmus MoHpo. 1 — cmeHo3upo-
8aHHoe omeepcmue MoHpo; 8 — 8bIN0/IHEHUe CenmocmoMUU; 2 — Koazy/iSyus M03208020 8ewecmed 8 06acmu npednosiazaemMozo MecmoHaxoxcdeHus omeepcmus MoHpo;
d - pacwuperue npocaema omeepcmus MoHpo; e — 3ndockon eseder 8 nomocme il sicenydouxa. 1 — MamunnspHele mena, 2 — 80POHKA 2unogusa, 3 — npeMaMunASpHas
MeMBpPaHa; H — KoazyNsyus Manou3MeHeHHol npemamusnspHol MeMOpaHsl; 3 — nepgopayus nPeMamuniSpHoU MemOPaHLI HOXCHUUAMU; U — PaCLIUPeHUe CMoMbl NpU
NOMOW4U 8EHMPUKYIOCMOMUYECKUX KyCayeK;

Fig. 2. Main steps of surgery (intraoperative fotos): a — foramina Monroe region. 1 — anterior part of septum pellucidum, 2 — choroid plexus of the lateral ventricle, 3 - thalamostrial
vein, 4 — foramin Monroe is closed; 6 — Foramina nroe region. 1 — stenosis of the foramina Monroe; e — endoscopic septostomy is peformed; 2 — coagulation of the supposed
location of the foramina Monroe; d — enlargement of the foramin Monroe “de novo”; e — endoscope is introduced into the 3 ventricle. 1 — mamillary bodies, 2 - pituitary
infundibulum, 3 — premamillary membrane; x — coagulation of the premamillary membrane; 3 — perforation of the premamillary membrane by the scissors; u — enlargement
of the stoma by the ventriculostomy forceps;
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Puc. 2. (Okonuanue). k — npocmpaHcmeo nod npemamusnnspHol Membparol. 1 — passunka ocHosHol apmepuu, 2 u 3 — yucmepHsl 0CHOBAHUS 3adHel YepenHol SMKU, 4 —
ckam; 11 — umnaaHmayus cmexma (1) yepes cosdaHHoe omeepcmue MoHpo e Il scenydoyek; M — ycmaHossieHHsId cmenm (1) ¢ donoaHUMeNbHO HaHeCeHHbIMU NepGopayu-

amu (2)

Fig. 2. (End). k — space under the premamillary membrane. 1 - bifurcation of the basilar artery, 2, 3 — cisterns of the posterior cranial fossa, 4 — clivus; n - stent (1) placement
throw the foramina Monroe “de novo” in the 3™ ventricle; m — stent (1) with additional holes (2)

K paseuake ocHognol apmepuu. OHa 6vira nepgopuposana
HOJICHUUAMU N0 CpeOHell AUHUU 8Mecme C NOOAeHCAUjUM
aucmiom memopanst Jluasuxkeucma, dasee 6eHmMpuKyI0cmo-
Muveckumu Kycaukamu omgepcmue 0b.10 pacuiupero. IHoo-
CKON 86edeH N00 NPeMAMUANSPHYI0 MEMOPAHY, NPensmcmaeull
MOKY AUKBOPA He 00HAPYICUBANOCH. 3amem no0 KOHMPOoaeM
axdockona npasutii boxosoil u 111 sceaydouxu 6viru coedure-
HbL nOCpedcmeom cmenma, npoxoosuezo 4epe3 co30anHoe
omeepcmue Monpo. Ha cmenme npedeapumensro 0biau Goi-
noaHeHbl 0ONOAHUMENbHblE NepPOopayUOHHbIE OMEEePCMUSs
makum obpaszom, umobvl oHu Haxoduaruce 6 npoceeme II1
U npaeoeo 60Kk0so2o icenydoukos. B peszyavmame 0bi10
docmueHymo coobujeHue AUKBOPHbIX Nymell nocpedcmeom
cenmocmombl mexcdy 60K08biMU Jceny0ouKamu, cmenma —
mexncdy boxosvim u 111 xcenydoukamu, nocpedcmeom mpu-
BEHMPUKYA0CIMOMbL — CO00UleHUe 8cell JcenydouKo8oll cu-
cmembl ¢ yucmepHamu ocHoganus yepena. Cmenm 0bin
AURUPOBAH 8 MPepUHAUUOHHOM OMEepCMUU U (UKCUPOBaH
3a anoHespo3. Ha smom manunyaayuu Oviau 3a6epuieHsi.
OcHogHble 3mansl 0NepamugHO20 BMeuamenscmea npeo-
cmaenensl Ha puc. 2.

Yepes 5 mec nocae onepayuu nayuermye 6b.10 npogede-
HO paduoxupypeuteckoe aeuerue no hosody HCH ¢ cymmap-
Holl ouaeoeoti do3oit 13,5 Ip, komopoe ona neperecna y0oe-
AeMB0PUMEeNbHO.

[locmenenno, 6 meuenue 2 mec nocie onepayuu pee-
peccupogana 000nepayUoOHHAas CUMAMMOMAMUKA 34 UCKAIO-
YeHuem Koxaeo8ecmubyiapHo2o cUuHOpoma, 00yca064eHHO-
2o HCH.

Yepes 1 200 nocae onepayuu u no nHacmosuee epems
COXpaHsemcs: NOA0JUCUMENbHBLI pe3yabmam onepayuu.
Ilpu konmponvrvix MPT eonoest uepes 1 2od nocae onepa-
MUBH020 NeueHUs: HAOA0amcs KOMNeHCayus AUKEopooU-
HaMUKU, 80CCMaHo6AeHUe KOMNAAeHCa 006eMHbIX 83aUMO-
omHoweHuil norocmu yepena (puc. 3).

OBCYXIEHME

Ha coBpeMeHHOM 3Tare pa3BUTHUS ITPAKTUICCKON Me-
JTULMHBI BBIOOp criocoba neuennss HCH HeGombimx pas-
mepoB (I—11I cramym o Koos) Bo MHOTOM 3aBHCHUT OT TOTO,
K KaKOMY CITCHIMAIICTY — PaaroIOry I HEUPOXUPYPTY —
BIIEPBBIC OOpPATUTCS ITAIICHT, a TAKXKe OT BRIOOPA CAMOTO
nanueHTa. Kak mpaBmio, Ha 3TOM 3Tare yxKe OIpeneisi-
€TCS TaKTHKA JICUeHHS 0e3 TIPUBJICUCHUS K 00CYKICHIIO
BTOporo crnennanucta. [loxaiyit, omHa U3 HEMHOTOUM-
CJICHHBIX CUTYaIl1ii, KOTIa pagroJIOT M HEMPOXUPYPT IpH-
HUMAIOT pellieHHe O JICYCHNH ITallieHTa COBMECTHO, — 3TO
onHoBpeMmeHHoe Hanmmure HCH u rugponedanun. Cyie-
CTBYIOT pa3Hble TOUYKM 3pEHUs 110 3ToMy moBoxy. OmHu
aBTOPBI CIMTAIOT, YTO HEOOXOMMMO Ha 1-M 3Talre JICUCHMS
YIAJIATh OIYXOJb, a TUIpoliedaIns coO BpeMEHEM pa3pe-
IIUTCS eCTeCTBEHHBIM myTeM [21]. TTo MHeHUMIO Apyrux
aBTOPOB, JICUCHHE 1IeIeCOO0pPa3HO HAYMHATE C JIMKBOPO-
IIYHTUPYIOIIEH OIepalni, 0COOCHHO B Clydasx, KOrma
ruapoliedanyst 00yCIOBIMBACT TSLKECTh COCTOSTHYS TTAITH -
€HTa, ITOCKOJIbKY yIaJICHHUE OITyXOJIM He TIPUBOIUT K per-
peccy HapyleHUi TMKBOopoauHaMuKu [22]. OgHako 3To
oTHOcUTCA K orryxoitsim IV ctaguu mo Koos m nnorma II1 cra-
omm [21, 22]. Yactora ruppouedanmu ipu HCH 11 cragun
nio Koos cocrasisier Becero b 0,6 % [10, 12]. Tunpore-
(anuio cyMTaOT MPOTHBONOKA3aHUEM K IPOBEICHUIO
00JTYIEHHMS TI0 TTOBOJIY OITyXOJIEH ITOJIOCTH Yeperna 0e3 BbI-
TMOJIHEHUS JIMKBOPOIIYHTUPYIOLIEN onepauuu. BkivHe-
HIe MUHIAJIMH MO3XeUuKa B OOJIBIIIOE 3aTHLIOYHOE OTBEP-
cTre OOYCIOBIMBAET MPOTUBOIIOKA3AHUS K OOIYICHHIO
OIyXOJIel 3aHel YepermHoi SIMKU 0e3 IMPOBEeIeHUS Ome-
palmy o JeKOMITPECCUM KPaHMOBEPTEOPaIbHOTO TIepe-
xona [23, 24].

I1pencraBiieHHBIN KIMHAYECKUI CTydail IEMOHCTPU -
pyeT KOMOMHAIIMIO MTAaTOJIOTMYECKIX COCTOSTHUIM, KaxKIoe
M3 KOTOPBIX BHOCHUT BKJIAI B HEBPOJOTMYCCKUI CTATyC
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Puc. 3. MazHumHo-pe3oHaHcHas momozpagus 2onoesl nayueHmxu M. yepes 1 200 nocsie onepayuu u Yepes 6 Mec nocsie 0b/1y4eHuUs HeBPUHOMbI C/TyX08020 Heped cnNpaed:
0 — HeBPUHOMU C/TYX08020 HEP8A NPEXCHUX Pa3Mepos; b — BoKoBbIe HceydouKU YMeHbWLIUCL 8 Pa3Mepax, UKBOPHbIe wesu cmanu Gosee yemko dugepeHyuposamecs;
8 — COXpaKsiemcs npoaabuposaHue MUHOANUH MO3JeyKa 8 60/TbuIoe 3aMbII0YHOe 0MBepCMUe, HO UX HUMCHSS MoYKa nodHsack 0o 8epXHe20 Kpas Nepeozo WeliHozo N0380H-
Ka, IV ycenydoyek yMeHbUIL/ICS @ pa3Mepax, NosieLIacs JIUKBOPHAs wesb 8 06iacmu ebixoda u3 Hezo, 20e onpedensemcs cnabsil apmeakm om nyabCauuU UK8opa

Fig. 3. Magnetic resonance imaging of patient M.’s head 1 year arter surgery and 6 months after stereotaxic radiosurgery of vestibular schwannoma: a — tumor hasn’t changed
in sizes; 6 — lateral ventricles have decreased, convexital subarachnoid spaces are normal; 8 — tonsillas herniathion is preserved, but their lower point has risen to the upper
edge of C1, 4" ventricle has decreased, cerebrospinal fluid signal and mild “flow void” in the 4" ventricle outlet

naumyeHTKu. JlormuHo ObLIO caenaTh BeiBoa, yto HCH
MaJIbIX Pa3MEepPOB HE MOXKET BbI3BAaTh CMEIIICHNE MUHIAINH
MO3XeUKa 3a TIPeIesIbl ITI0JI0CTH Yeperia M OKKITIO3MOHHYIO
ruapouedanuio. OHa ObUTa paclieHeHa KaK MIHOonaTHie-
CKasl WUIM KaK CJICACTBHE BKIMHEHMS MUHIAIMH MO3KeU-
Ka, HO He CBsSI3aHHAsI ¢ HapyIIICHUEM Pe30pOIMHY IMKBOPA.
HeiipopeHTreHOTOTMUECKIE TaHHBIE YKa3bIBaJd Ha 00-
CTPYKIIMIO JIMKBOPHBIX IMyTeH MUCKITIOUYUTEIHHO B 00J1aCTH
BbIxOma 13 IV xkemymouka v KpaHNOBEPTEOPaIBHOTO TIepe-
xoma. Hexoropast acmMMeTpusi OOKOBBIX XEJIYIOUYKOB,
Bcrpeyvarolasics y 10 % nonyssiuuu [14, 25], npu cpeauH-
HO PacIOJOXEHHON MEXKeJIyIOUYKOBOM ITeperopoake,
a takke pacmupenue 111 xxexymouka He MOTJIM yKa3bIBaTh
Ha HEOITyXOJIEBYIO OOCTPYKIIMIO OTBepCTUil MOHpO, 10-
CKOJIBKY HE CYIIECTBYET 3aBUCMOCTH CTETICHH pPacIIrpe-
Hus 111 xenygouka oT cTeneHu paciIupeHUs] OOKOBBIX
KEJTYIOYKOB.

Onupasich Ha TaHHBIE JTUTEPATYPhl U COOCTBEHHBIN
OMBIT C OLEHKON 3(dpdexkTnBHOCTU cTaHAapTHO DTB
IpH ruApornedaIny BCASICTBIE OOCTPYKIIMN HA YPOBHE
orBepcTrii Maxanau u Jlomka [26—29], maumeHTKe ObI-
JIa TIpeUToXeHa 3Ta omepaliys (Ha HaIll B3IJISII, BIOJIHE
000CHOBAaHHO), MTOCKOJIBKY OHa ITO3BOJISIET JOOUTHCS HE
TOJIBKO pa3pelleHUs TuapoledaTn, HO M KOMIICHCAITNN
00BEMHBIX B3aMOOTHOIIICHH B 3aIHEI YePEITHOM SIMKE.
OmHako yKe IocjIe BBEISHMST SHIOCKOTIIA B IIpaBbIii 00KO-
BOI KeJTyIOYEK CTAJIO IIOHSITHO, YTO JaHHBIE TIpeaorepa-
nuoHHoit MPT ObUIM HemoolleHEeHBI. XOTd Ha3BaTh 3TO
HEIOOIIeHKOM OymeT ImpeyBenImyeHrueM. Beapb mo Tomo-
rpaMMaM He OIIpeIeIsUICS TPaTueHT JaBICHUS MeXIy 00-
KOBBIMM XeJIYTOUYKaMHU (B BHUIE OUCIOKAIIUM MEXIKE-
JIyTOYKOBO# MEperopoiaku, KaK IIPU OJHOCTOPOHHEH
OOCTPYKIIMM OTBepCTHSI MOHPO) WIIM MEXIy OOKOBBIMU

u 111 xxenynoukom (B Buae yrutoieHust kpbiu I11 xxemy-
JI0YKa, KaK P IBYCTOPOHHE! OOCTPYKIIUM OTBEPCTUIA
Monpo). Kpome Toro, 10 3T0ro MOMeHTa He ObLIO BbISIB-
JIEHO MHOTOYPOBHEBOW MAMOIATUYECKON OOCTPYKIIUU
JIMKBOPHBIX myTeit. [lnaH onepanny ObUT 000CHOBAaHHO
M3MEHEH yKe B IIPOoIlecce BMEIIaTeIbCTBA, M 3a CUET YBe-
JIMYEHUS 9¥CJIa MAaHUITYJISIIIUI 1 BpeMEeHU OTepaIiiy yia-
JIOCB TOOMTBCST COOOIIIEHMST BCEX OTIEI0B MHTPaKpaHUAIb-
HBIX JIUKBOPOIIPOBOISINMX IIyTel ©Oe3 YCTaHOBKU
ITOJTHOIICHHO IIYHTUPYIOIIEH CUCTEMBI.

CTOUT MOTYEPKHYTH BAXKHOCTb ITOHUMAaHMS KJIACCH-
duxkanum HapyleHU TUKBOPOIMHAMUKH, TTOCIIEI0Ba-
TEJIPHOCTH IEHCTBUN MPU KaXXIOM M3 HUX U BIAICHUS
HaBBIKAMHU BHITIOJIHEHUSI MaKCHMaJIbHOTO Habopa oIre-
PaTUBHBIX BMEIIATEILCTB U1 BO3MOXKXHOCTU OKa3aHMUS
TTOMOIIY MMAIMeHTY ¢ MUHUMAJIbHBIMM PUCKAMU OCJIOX-
HeHmii. [IppMeHeHne B JaHHOM ClIydae IEeKOMIIPeCCUU
KpaHMOBEPTeOPaIbHOTO IIepexoa He pa3peIiio Obl Om-
BEHTPUKYJISIPHYIO TUIpoIedannio, a CTaHIapTHOE BEHT-
PUKYJIOIEpUTOHEATbHOE IIYHTUPOBAaHUE IPUBEIIO OBI
K aCUMMETPUYHOM BOISIHKE 1 HE YCTPAHUIIO OBI HapyIIIe-
HUE JIMKBOPOAMHAMUKU U BKIIMHEHE MUHAATMH MO3XKeuKa
B 3agHEI YepenHo siMKe. Jake cOBpeMeHHBIE BO3MOX-
Hoct MPT He Bcerma IO3BOJISIIOT TOYHO TUATHOCTHUPO-
BaTh CUTYalldIO0, HO MX JeTaJbHas OLICHKA Ype3BBIYAitHO
BaXKHa.

3AKJIIOYEHUE

[IpencraBneHHBIN KIIMHUYECKUN CIy4Yail IeMOHCTPU-
pyeT KakK BaXXHOCTb MOAPOOHON OLEHKU JUKBOPOLIMP-
KyJISILIMU, TaK 1 HEOOXOIMMOCTb MCIIOJIb30BaHUSI BCETO
apceHajia BO3MOXHOCTEM omepaTUBHON TEXHUKU IJIS
KOppPEKLUU 3TUX HapyueHui. [IpennoyreHue cienyet
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OoTAaBaTb SOHAOCKOIMMYCCKUM OoNepalsaiM B KAa4YC€CTBE I1€P-
BUYHLIX, KOrJga 3TO 000CHOBaHHO U BO3MO2XHO, 1 H]I)I/I6e—

rathb K yCTAHOBKE JIMKBOPOILYHTUPYIOIIMX CUCTEM IIPU He-
3(DOEKTUBHOCTH 3TUX OTIEPALINIA.
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[ucTroumTo3 Knetok JlaHrepraHca (303MHOQUIIbHAS
rpaHy/ieMa) C MopaKeHWeM BEPXHEN CTEHKU OpOuUTI:
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Jo3uHodunbHas rpaHynema — ofiHa 13 GopM rMCTMOLMTO3a, NpeacTaBNAloLLas coboit 4obpoKayecTBEHHOe onyxorenofobHoe obpasoBaHue,
XapaKTepu3yloLLeecst aHOMarbHo NponndepaL el aHTUreHNPe3eHTUPYIOLLMX KIETOK [eHAPUTHOMO MPOMCXOXAEHWS — KIETOK JlaHrepraHca.
B cTatbe npe/cTaBneHo onucaHue KMHUYECKOra ciyJast MaLMeHTKM, 06paTvBLLeNCA C anobaMu Ha 0TeUHOCTb BEPXHEro BeKa f1eBOro r1asa
1 60nb B NepropbuTanbHOi 1 BUCOYHOM 06macTaX. MarHUTHO-pe30HaHCHas 1 PeHTreHOBCKas TOMOrpatum rofoBbI NMOKa3ank BHYTPUKOCTHBIMA
MAMKOTKaHHbIM 04ar B 0611aCTV NepeaHenaTepasbHblX OTAEN0B BepXHEl CTeHKU NeBoi 0pbuThl. BbINOMHEHO XMpypruyeckoe yaaneHue onyxo-
7. Tlo [LaHHBIM FUCTONOMMYECKOr0 MCCNIEA0BaHMS TKaHb OMyX0/M COOTBETCTBOBANA 303UHOMUIIBHON FpaHyneMe.

KntoueBble cnosa: 303MHO¢)MJ’IbHaH rpaHyneMa, onyxosb 0CHOBAHWA Yepena, BocnaanTesibHoe 3aboneBaHue LI,EHTpaJ'IbHOVI HepBHOlh CUCTEMB,
TMCTUOLUMTO3, rpaHyeMa Op6MTbI, HOBOO6pa3OBaHMe KoCTn
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Langerhans cell histiocytosis (eosinophilic granuloma) with the orbital roof lesion:
clinical observation
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Eosinophilic granuloma represents a subtype of histiocytosis, a benign tumor-like condition characterized by aberrant proliferation of antigen-
presenting Langerhans cells derived from dendritic cells. This article presents a clinical case of a patient admitted with complaints of left upper
eyelid edema and pain in the periorbital and temporal regions. Imaging studies revealed an intraosseous soft tissue lesion on the left side
of the orbital roof. Surgical excision of the tumor was performed, and histological analysis of the biopsy specimen confirmed the diagnosis
of eosinophilic granuloma.

Keywords: eosinophilic granuloma, skull base tumor, inflammatory disorder of central nervous system, hystiocytosis, orbital granuloma, bone
neoplasm
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BBELEHUE

IcTronmTo3 ki1etTok JlanrepraHca OTHOCHUTCS K TPYII-
e 100pPOKAaYeCTBEeHHBIX TUCTUOIUTAPHBIX 3a00JIeBaHMI
1 XapaKTepu3yeTcss aHOMaJIbHOU TTpoMdepaneil aHT-
TeHIIPE3CHTUPYIOMMUX KJIeTOK JlaHTepraHca B opraHax
1 TKaHSIX ¢ (popMHpOBaHUEM TPAHYIIEM C 203MHOPUILHOM
nHpmIBTpanueii [ 1, 2]. DosmHoduasHas rpanynrema (31
SIBJIICTCSI CaMOU pacIpoCTpaHeHHOM (POPMOiT THCTUOLIH -
To3a KJeToK JlaHrepranca, koropas B 43—50 % ciy4yaeB
nopaxkaeT KOCTH deperna [3—7].

[IpencrapisgemM KITMHAYECKOE HAOMIOMCHIE TAITMEeHT-
KU C TUCTUOIINTO30M KJIeTOK JIaHTepraHca ¢ mopakeHueM
BEepXHEU CTEHKH OPOMTHI.

KJIMHWYECKOE HABJIIOLEHNE

Hauuenmxa, 36 rem, o6pamunacs 6 Helpoxupypeuye-
ckoe omoenenue MedcpeeuoHanbHO20 KAUHUKO-0UAeHOCMU -
yeckoeo yenmpa (e. Kazanw) ¢ scarobamu va npoepeccupy-

Puc. 1. ®omoepagus 2na3 nayuesmku 36 nem ¢ 303uHogunbHol 2paHynemol eepx-
Heli cmeHKu slegoli opbumel: 8udeH omex 8epXHez0 8eKd /1e8020 2/1a3a

Fig. 1. Eye photo of a 36-year-old female patient with eosinophilic granuloma
of the left orbital roof: the left upper eyelid edema

Russian Journal of Neurosurgery

WUl omeK 8epxHez20 @eKa N1e6020 21a3a U 604b 6 1e60il
nepuopouUmMansHOll U 8UCOYHOL 0baacmsax, Komopsie 6ecno-
Kouau ee Ha npomsceHuu 2 mec (puc. 1).

Ilepsonauanvro nayuenmka o6pawarace K ogpmanbmo-
n02y. B pesysomame ocmompa 6vin 6vicmasaen duazno3
«ocmpblil dakpuoadenum». Hecmomps na nposodumoe neue-
Hue, cumnmomsl 3a60aeganus npoepeccuposanu. llayuenmre
0bL10 PEKOMEHOOBAHO GbINOAHUMb HEUPOBU3YANU3AYUUID 20-
J08HO20 M032a U OpOUm.

1o danrvim maenumro-pesonancroil momoepaguu (MPT)
20/108H020 M032A BbIA6AEHO BHEMO32080€ 00BeMHOe 00PA308a-
HUe 6 moauje KOCMHOU MKAHU nepedHesamepanbHbix 0moenos
6epxHell cmeHKU Ae6oli opoumut duamempom 13 mm ¢ npusHna-
Kamu Koabye8UoH020 HaKONAeHUs. KOHMPACMHO20 8elecmed
U NOKANbHBIM OMEKOM NeB0ll CAe3HOIL Jicenesnl (puc. 2).

1lo danubim peHmeeH08CKOl KOMNbIOMEPHOU MoMoepa-
guu (PKT) eon06H020 Mo32a 6 obaacmu nepednesamepans-
HbIX 0M0enoe eepxueil cmeHKu opoumsL onpedensinocy 6Hy-
mpuKkocmHoe MseKOMKAaHHOe 00seMHOe 00pa3osanue
duamempom 13 mMm ¢ npuznaKamu 0ecmpyKuuu KOCMHOU
mxanu (puc. 3).

IIposedeno naanogoe xupypeuueckoe emeuiamenbcmeo
¢ yenwvto ydanenus obsemHoeo obpazosanus. Paspes koxcu
8bIN0NHEH No AUHUY 1e6oll bposu, dnunoll 4 cm. Tlocae ckene-
mupogaHusi N0OHOL KOCMU HAO CKYA08bIM OMPOCMKOM 0030~
Py OMKPbIIACH MKAHb ONYX0alU 6a2p08o2o usema, MAaeKou
KoHcucmenyuu, pazpywarnouwas kocms. Onyxoas yoasena
HecKoabKumu gppaemenmamu noasHocmoro. Kocmuoie kpas
no nepughepuu yoareHHoi onyxoau 00NOAHUMENbHO pe3eyl-
POBAHbL 21EKMPOOOPOM 00 U3YANLHO HeUIMEHEHHOU KOCMHOU
mkanu. Kocmuoiii deghekm 3aKpovim ¢ ROMOWBIO ANNOMPAHC-
naaumama (puc. 4).

Puc. 2. MazHumHo-pe3oHaHcHas momozpacgus nayueHmMKU ¢ 303uHoguibHoU 2paHynemMoli eepxHeli cmeHku iegoli opbumel (T2-838eweHHble U306paXceHus): a — aKcuas-
Has NPoeKyus; b — KOPOHAPHAS NPOEKYUS; 8 — cazUuMMasneHas npoekyus. CmpesKaMu yKa3aHo 8Hemo32080e 0bseMHoe 06pa3osaHue, Komopoe onpedesisemcs 8 mosuje
KocmHol mKaHU nepedHesIamepasibHyIX 0madesiog 8epxHell CMeHKU /1e8oli 0pbumbl, C NPU3HAKAMU KOJbUeBUOH020 HOKONIeHUS KOHMPACMHO20 8eUeCMBa U JIOKA/bHbIM

omeKoM s1e8oll cie3HoU KHcene3bl

Fig. 2. T2-weighted magnetic resonance imaging of the patient with eosinophilic granuloma of the left orbital roof: a — axial projection; 6 — coronal projection; & — sagittal
projection. The arrows point at the extraaxial mass lesion with signs of ring-enhancing contrast accumulation and localized edema of the left lacrimal gland in the anterolateral

area of the left orbital roof
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Puc. 3. PemezeHosckas KoMnblomepHas momMozpagus ¢ mpexMepHol peKoHCMpyKyuel Yepena NayueHmMKU ¢ 303UHOGUIbHO 2paHynemoli sepxHel cmeHKU /1e8oli op6uMbl.
Cmpenkamu yxka3aHa 30Ha KocmHoli decmpykyuu pasmepom 13 MM 8 obiacmu sepxHeli cmeHKu siegoli opbumel

Fig. 3. Computed tomography in the 3D reconstruction of the patient’s skull with eosinophilic granuloma of the left orbital roof. The arrows point at the 13 mm zone of the bone

destruction in the left orbital roof area

Puc. 4. Imanel onepayuu no ydaneHuto 303uHoubHol 2paryneMsi sepxHeli cmeHKu siegoli opbumel: @ — NOC/1e 8bINOIHEHHO20 pa3pe3a no IUHUU fesol 6posu u ckenemu-
poBaHUS Kocmu 0630py OMKPLINACE MKAHb onyxonu 6a2posozo usema; 6 — AONOTHUMENLHAS Pe3eKUUS KOCMHBIX Kpaes A0 8U3YabHO HeusMeHeHHOU KOCMHOU MKaHU;
8 — nacmuka degheKma anIOMPaHcNIGHMamom

Fig. 4. Stages of the surgical removal of the eosinaphilic granuloma of the left orbital roof: a — incision along the left eyebrow, the purple colored tumor tissue was revealed; 6 —
resection of the bone until visually unchanged bone tissue; 8 — closure of the bone defect with allograft

Ilo dannbim eucmonoeuueckoeo uccaed08anus MKaHs
onyxoau coomeemcmeosanra II. Mukpockonuueckoe onuca-
Hue npenapama: gppazmeHmsl MKAHU ¢ MACCUBHOL AUMPOYU-
MapHo-303UHOPUALHOU UHDUALMpPAlUell, npuMecbio 001b-
Woe0 KoAUHeCcmea 2UCmuoyumono000OHbIX KAemoK.

B nocaeonepayuonnom nepuode Hapacmarusi He8pPOA0U-
ueck020 deghuyuma ne Habarooanrocs. Ilo danubvim KOHMPoOab-
Hoti PKT 201061020 M0O32a eemoppacuteckux 0CAOMICHEHU
He 8bl81€HO, 0NYX01b YOaneHa NoAHOCMbIO (puc. 5).

Tlocaeonepayuonnas pana 3axcuia nepeuUHbIM HAMSI-
aceHuem, 6e3 ocaoxucHenuit (puc. 6). Ilayuenmra vinucana
Ha 5-e cymiku 6 yoogaemeopumenvHom cocmosHuu. Kamam-
Hez cocmasun 8 mec. Tlpusrnakos npodoasicennoeo pocma ony-
X0AU He 8bIsI8ACHO.

OBCYXOEHUE
Brepsrie OI Obl1a onrcaHa pycCKUM TaTOJIOTOaHa-
tomoM H.W. TapateiHOBbIM. TepMuH «303MHOMDMIBHAS
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Puc. 5. PeHmaeHo8cKas KoMNblomepHas moMoapaghus 20/108H020 M032a NAYUUEHMKU 8 T-e CyMKU Noc/e onepayuu: a — KOpoHapHAs NPOeKUUs; 6 — GKCUA/IbHAS NPOeKUUS;
8 — caeummarneHas npoexyus. CmpesiKaMu yKa3aHa 30Ha ydaneHus 303UHopubHOL epaHynemMsl sepxHeli cmeHKuU fiesoli opbumel

Fig. 5. Brain computed tomography of the patient in the first 24 hours after surgery: a — coronal projection; 6 — axial projection; 8 — sagittal projection. The arrows point

at the zone of removing the eosinophilic granuloma of the left orbital roof

Puc. 6. ®omoepacpus 2naza nayuenmku cnycms 8 mec nocne onepayuu. Pybey
om xupypauyeckol paHel, 3axcuguweli 6e3 ocoxHeHul

Pic. 6. Photo of the patient’s eye 8 months after surgery. Surgical scar was healed
without complications

rpaHynemMa» ObL1 BBemeH B 1940 1. JI. JImxTeHINTEIHTHOM
(L. Lichtenstein) u X. Ixadde (H. Jaffe), koTopsie onm-
CaJiy eTo KaK IeCTPYKTUBHOE MTOPaXKeHE KOCTHOM TKaH!
BOCITAJINTENbHOM mpuponsl [6, 7]. DI Gbula BHeceHa
B TPYIIITY 3a00JIEBAaHMI «CUCTEMHBIN PETUKYIOIHIOTEIIH -
aJIbHBIN TpaHyJIeMaTo3» BMecTe ¢ 00Jie3HbI0 JleTTepepa—
Cuse n 6one3nnio Xenga—Illomnepa—Kpucuena. IMpu-
YUHOI 00BEAMHEHUS 3TUX 3a00JIEBAaHUI CTAJI0 HAJTYME
TaKOTO OOIIEro MaToJIOTUYECKOTO MpoIiecca, Kak IrpaHy-
JIeMaTO3HOe BocmajieHue. JlaHHas rpyima 3a001eBaHUA
B 1953 1. 6buTa HAa3BaHa «TUCTUOLIMTO30M X», Iiie OykBa X
0003HaYaeT, YTO STHOJIOTHUS TPaHyIeMaTO3HOTO BOCIAJICHUST
Heus3BeCTHA. BBUIO ycTaHOBIIEHO, YTO B OCHOBE 3a00J1¢-
BaHWI1 JTAHHO T'PYIMITBI JICXKUT IIpoardepains KIeTOK —
TUCTHOIINTOB, KOTOPHIE 00JIANAI0T CTPYKTYPHO-(YHKITNO-

HaJbHBIMU CBOMcTBaMM KJieToK Jlanrepranca. Ilocie
3TOro MexXmyHapOIHBIM OOIIECTBOM IO M3YYEHHUIO THIC-
THOIINTO30B OBUIO PEKOMEHIOBAHO MCIIOJIb30BaTh HAa3Ba-
HUE «TUCTUOLNTO3 KJIeTOK Jlanrepranca» [6—8].

Do3nHo(DMIbHAS TpaHyJIeMa — peaKoe 3a00jieBaHNe,
BCTpeyvaloleecs: ¢ 9acToToi 4—5 cayJaeB B rog Ha 1 MiTH
IETCKOTO HacesleHus (B Bo3pacte 1o 15 eT) u 1—2 ciryyas
B rox Ha 1 MyTH B3pocioro HaceneHusl. Hamboiee gacto
Topaxkaemasi Bo3pacTHasl TpyIIa allieHTOB — ICTH B BO3-
pacte ot 5 mo 10 net. YacToTa BcTpeyaemoctit DIy MyK-
YMH HEeCKOJILKO BBIIIE, YeM Y >KeHIInH, — 1,2:1. 3apern-
CTPUPOBAHO HECKOJIBKO ciydaeB DI y OmHUX U TeX Ke
YJICHOB CEMBH, OMHAKO POJIb HACJICIOBAHMS HEMOCTATOYHO
nsydeHa [1—4].

IMTarodusnonorndyecknii MexaHu3M pas3BuTusi DI
ocTaeTcsl Hem3BeCTHBIM. OMHAKO YCTaHOBJIEHO, YTO TIPO-
HCXOIUT HEKOHTpOJMpyeMasl Ipoaudepannss KISTOK
JlaHrepraHca, KOTOpbIe BBIICSIOT MHTePJICHKIH 1 1 IIpo-
crarnmagauH E2, KOTOpele MPUBOASAT K IMOBPEXICHUIO
OKpY:KamoInx TKaHei [1, 4].

Knuamyaecku BT, kak mpaBmIo, He BBI3BIBACT CIICIIM-
(brIeCKMX CUMITTOMOB, M 9acCTO €€ BBISIBIISIIOT CIIyJailHO
TIPY PEHTTCHOJOTUYECKUX NCCICIOBAHMSIX IO APYTUM I10-
Ka3aHUsIM. B HEKOTOPBIX clTydasx MallueHTHI IPeIbSIBIISI-
FOT 3XKaJI00BI Ha JIOKAJIBHBIN OTeK MSITKMX TKaHE# B 00J1acTH
AT u 6016 [1-5].

st mmarsocTrky D1 yaiie Bcero NCIoIb3yIoT METOIM -
ku peHTreHorpadum, PKT u MPT. Pexxe nmarHoctiyecKuit
AJITOPUTM JOIIOJTHSIETCS PATUOHYKIMIHBIMA METOIAMH,
B YaCTHOCTY MIO3UTPOHHO-3MHUCCHOHHOM TOMOTpadueii.

Kaxk mpaBmio, DI' UMeIOT TUITMIHBIE BU3YATM3aIlOH-
HBbIC XapaKTePUCTUKM, BKIIOYAsI KOCTHYIO ACCTPYKIIMIO,
M3MEHEHUSI KOPTUKAJIBHOTO CJI0ST KOCTEH, TTeprOCTaIhb-
HYIO PeaKIINIO WM OCCU(HUKAIIAIO, OTEK KOCTHOTO MO3Ta
¥ TIpWIeXAaIIUX MATKUX TKaHel, macc-apdekr [7, 9, 11].
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Ilo pe3ynbTaraM peTpOCNEKTUBHOIO aHajM3a JaHHbIX
60 manueHToB ObUIO YCTAHOBJIEHO, YTO HU OJHA U3 Mepe-
YKUCJIEHHBIX BbILIE UHCTPYMEHTAIbHBIX METOAMK HE 00J1a-
JIaeT JOCTATOYHOU IMAarHOCTUYECKOM MOIIIHOCTbIO J1s1 TTO-
CTaHOBKM TIpegoriepallioHHoro auarto3a OI [11].
Pentrenonornyeckast kapruaa 31 uMmeeT BII 9YETKO
0YEepUYCHHOTO OCTEOJUTUICCKOTO OYara OKpyIioi (popMel,
OIHAKO MPU3HAKOB, CIIeUUMUUHBIX 151 JAHHOTO 3a00J1e-
BaHus, HeT [12]. OcTeonUTUIeCKUit ouyar UMeeT JBOHOM
KOHTYp U CKOLIEHHBIN Kpail 3a cueT 60Jiee BbIpak€HHOM
5pO3UHU BHYTpeHHeH acTuHKY [9, 13, 14]. PeHTreHom0-
ruyeckre xapaktepucTuku DI cBsS3aHBI C BO3pacTOM
UX BBISIBJIEHUS: O0Jiee paHHKME OYaru BBIMJISAAT Oosiee ar-
PECCUBHBIMU, C HEUETKUMU KOHTYpPaMU U CJIIOUCTOM Tie-
PUOCTaJIbHOM peaklMeit, Toraa Kak NO3AHUE 04aru UMeIoT
YETKME CKJIEPOTUYECKME KOHTYPbI U paclpOCTpaHEHHOE
peMoeMpOBaHNE MPUIEXKAIIUX KOCTHBIX TKAHEH.
MarHuTtHo-pe3oHaHCcHast Tomorpadus 6omnee appex-
TUBHA B ONPeaeIeHM 00beMa BOBJICUEHMST MSITKUX TKAHEH,
a TakXe OlLIEHKE B3aMMOCBSI3M OYaroB ¢ MpuJieKalluMu
CTPYKTypaMu, B TOM YUCJIE€ C TBEPAOH MO3TOBOI 000JI0UKOMI
1 BENIECTBOM rojioBHoro mo3ra [12]. Ha MPT-n306paxe-
HUSIX BU3YaJTIM3UPYETCsl 30HA 3aMelleHMs] KOCTHOTO MO3ra
C HU3KMM WJIY CMEIIaHHBIM MO MHTEHCUBHOCTY CUTHAJIOM
Ha T1-B3BelLLIEHHBIX CEPUSIX, HEOTHOPOAHBIM BHICOKUM CUT-
Hastom Ha T2-B3BemeHHbBIX 1 STIR-cepusix, a Takxke CHIKe-
HUeM curHaja Ha T1-B3BelIEeHHbIX CHUMKAX U MOBbILLIEH-
HbIM CMTHAJIOM OT MpuJeXallero KOCTHOro Mo3ra Ha
STIR-cepuu 3a c4eT peaKTMBHOTO OTeKa 1 BocTiayieHus [11,
13, 15]. Takke MOXET BBISIBIISITHCSI MHTpaKpaHUAIbHOE pac-
MPOCTpaHEeHWE ¢ MTHBAarMHaLIMe TBepI0il MO3rOBOI 000JIOUKH
[11]. ITocne BBemeHMsI ramoanMHMsI HAOII0JaeTCs yMEpPEHHOE
HaKoIuleHue KOHTpacTHOro BeriecTsa [ 13—15]. [1pu onienke
C TIOMOIIBIO TTO3UTPOHHO-3MUCCUOHHOI ToOMOTrpaduu oT-
MEUaeTCsl yMEPEHHbII 3aXBaT paarodapMIiperapara.
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[TocnepoBaTeNbHbIA pa3pbiB ABYX LiepebpanbHbiX
aHEBPU3M

KoHTaKTbI: M. WHsakun'2, A.0. laBpunoBa’
AnHa OnerosHa [aBpunoBa

; 'OrB0Y BO «KpacHospckul 2ocydapcmeeHHbili MeduyuHcKul yHugepcumem um. npod. B.@. Bolio-AcerHeyxoao
anna-gavrilova?0@yandex.ru P 4 voop ; S pod uroeor

Mur3dpasa Poccuu; Poccus, 660022 KpacHosipck, yn. lapmu3aHa KenesHsika, 1;
2KI'bY3 «Kpaesas knuHuveckas boneHuyax; Poccus, 660022 KpacHosipek, yn. lapmusara HenesHsika, 3

JleueHmne NaLMEHTOB C MHOXECTBEHHBIMI LiepebparbHbIMI aHeBpM3Mamit B OCTPOM Nepuofie CybapaxHoMAAnbHOTO KPOBOM3MAHWS MOXET
BbITb CBA3AHO C TAKTUYECKMMM TPYAHOCTAMM, NOCKOSbKY He BCEraa 04eBUaHO, KaKas U3 aHeBPU3M ABNAETCA NPUYMHHON. 3TOT acneKT 1MeeT
NepBOCTENEHHOE 3HaYeHMe, TaK Kak MMEHHO NPUYMHHAA aHeBpK3Ma B NepByI 0Yepe/ib OMKHA ObiTb BbIKMIOYEHA 13 KPOBOTOKA. MneanbHoi
ByLeT cUTyaLms, Korfa 3a OfHY OMepaLyoHHYI0 CECCUI0 YAACTCS BIKIIOUMTL BCE MMEIOLLMECS aHEBPU3MbI (MUKPOXUPYPIUYECKU, PEHTIEH-
3H[0BACKYNAPHO, C MOMOLLIbI0 TMBPUAHBIX TexHonorui). OAHaKo B 0CTPOM Nepuofie KPOBOW3NMAHWA 3T He BCEraa BO3MOXHO. B HacTosLee
BPEM# MPU MHOXECTBEHHBIX aHEeBPM3MaXx pa3paboTaHbl KpUTEPUM ONpefeneHns Hanbonee BEPOSATHO Pa30pBaBLUEICA aHEBPM3MbI, KOTOPbIE
B DONbLUMHCTBE CNyYaeB NoMoraloT NMPUHATL NpaBuibHOE pelleHie. OAHaKO BbIBAKOT CUTYaLMK, KOraa MPOMCXOAMT COYeTaHHbI (Mocneaosa-
TeSbHbIN) Pa3pbiB 2 aHEBPU3M, W 3TO CIIeAYeT YUMTLIBATL AaXe MpW HeDONbLLIOW BEPOSITHOCTU TaKoro cobbIThsA. B nTepatype onvcaHo He bonee
[ECATKA TaKyX CNyyaes.

B cTaTbe npeacTaBneH KIMHUYECKWIA CyYait naumeHTKM 58 neT ¢ cybapaxHouaasbHO-NapeHXMMaTo3HbIM KPOBOW3IAHMEM, Y KOTOPOW N0 AaH-
HbIM MYMbTUCMIMPASLHOM KOMMBIOTEPHOI TOMOrpaduy FoNIOBHOMO MO3ra U MHTPAoNepPaLMOHHON KapTuHbI C BbICOKON BEPOSTHOCTBIO MOMHO
Bb110 NPEAMNONOXMTL Pa3pbIB 2 LiepebpabHblX aHEBPU3M.

KnioueBble croBa: MHOXECTBEHHbIE LiepebpabHble aHeBpU3MbI, CybapaxHOMAanbHOE KPOBOW3NMAHWE, COUETaHHBIN pa3pbiB, NOCne0BaTeNb-
HbI pa3pbIiB

[nsa untmposanus: LWnakmx .1, TaBpunosa A.C. MocnenoaTenbHbIi paspbiB ABYX LiepebpanbHbix aHeBpuaMm. Helpoxmpyprus 2025;27(4):80-5.
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The sequential rupture of two cerebral aneurysms
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2Regional Clinical Hospital; 3 Partizana Zheleznyaka St Krasnoyarsk 660022, Russia
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The treatment of patients with multiple cerebral aneurysms in the acute period of subarachnoid hemorrhage may be associated with strategy
difficulties, since it is not always obvious which of the aneurysms is responsible for intracranial hemorrhage. This aspect is of paramount
importance, since it is the ruptured aneurysm should be first treated. The combination treatment of all multiple aneurysms during one surgical
intervention using all possible facilities (microsurgery, endovascular surgey or hybrid technologies) is the ideal. However, in the acute period
of hemorrhage, this is not always possible. Currently, the criteria for revealing the ruptured aneurysms among the multiple ones are well known
and they are helpful in the most cases.

However the sequential rupture of two aneurysms is described in few papers, and it must be taken into account, even with a low probability.
There are no more than a dozen such cases described in the literature.

This article demonstrates a clinical case of a 58 year old woman with subarachnoid-parenchymal hemorrhage, in whom, according to brain
computed tomography and intraoperative situation, it is highly likely that two cerebral aneurysms rupture can be assumed.

Keywords: multiple cerebral aneurysms, subarachnoid hemorrhage, combined rupture, sequential rupture
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BBEJIEHUE

AHEBpU3MBbI COCYIOB TOJIOBHOTO MO3Ta BCTPEYAIOTCS
y 2—6 % Hacenenusi. [IBe u 6osiee aHEBPU3M HAOIIOAAIOT-
cs1 B 20—25 % ciyyaeB. CybGapaxHOUIATbHBIE KPOBOU3IIHU-
saust (CAK) Bcrpegatorcst ¢ yactoToir 9—12 ciydaes
Ha 100 TeIc. HaceneHus B rof [ 1—4].

B octpom rreprone CAK y manmeHTOB ¢ MHOXKECTBEH -
HBIMM aHEBPU3MaMHU HE BCETA JIETKO OMPEAETUTh, KaKast
U3 HUX CTaJla MPUYUHON KpoBoususiaus. [Ipy aTom oTBeT
Ha JaHHBIN BOIIPOC MMEET KITI0YeBOE 3HAYEHWE IS TLIa-
HUPOBaHUS OTIEPATUBHOTO BMEIIIATEIHCTBA.

B octpom mepuone KpoBOM3IUSHUS TIPU MHOXKECT-
BEHHBIX aHeBPU3Max BBIKIIOYEHME UX BCEX U3 KPOBOTOKA
B XOJI€ OHOTO OTEPaTUBHOTO BMENIATEbCTBA TTO3BOJISIET
pemuTh psia mpobsieM: 1) TapaHTUPOBAHHO BBIKITIOYUTH
MIPUYMHHYIO aHEeBPU3MY; 2) 0€30I1acHO IPOBOIUTH KOP-
PEKIIUIO apTePUATBHON TUTIEPTEH3UH B TIOCIEOTEPAIIMOH-
HOM rniepuone; 3) UCKITIOYNTh HEOOXOMMMOCTb ITIOBTOPHO-
rO BMEIIaTeIbCTRA.

IMpu MHOXECTBEHHBIX aHEBPU3MaX PEHTTeHIHI0BA-
CKYJISIDHBIE METO/ABI MOTYT UMETh MIPEUMYIIIECTBA TIepe
MUKPOXUPYPTUEN, B TOM YUCJTIE B CBSI3U C BOBMOXHOCTHIO
3aKpBITHUSI aHEBPU3M B Pa3HbIX OacceifHax u ¢ 2 CTOPOH.
OnHaKo MMEIOTCST OTPAaHWYEHUS TSI UCTIOIb30BAHUST 9TUX
METOIMK B OCTPOM TIEPUOJIe KPOBOUBIIUSTHUS, B TOM YKCIIE
HEOO0XOAMMOCTb YCTAHOBKH CTEHTOB, TPEOYIOLIMX Ha3HA~
YEeHUS IBOMHON Ae3arperaHTHOM TEpATTUN.

[Mpu MUKPOXUPYPTUYECKMX BMEIIATEIbCTBAX MTEPBO-
OYEepEeHOU 3a7aueil SBISIETC ONPEAECTICHNUE U BBIKIIIOUE-
HUE TIPUIMHHOI aHEBPU3MBI U 1O BO3MOXHOCTU — BCEX
OCTaJIbHBIX, €CJT 3TO HE COMTPOBOXKIAETCS CYIIECTBEHHBIM
TOBBIIIIEHUEM TPaBMaTH3Ma BMEIIATEeIbCTRA.

Yaire Bcero UCTIONB3YIOT CIEAYIONINE KPUTEPUHU BbI-
60opa HamboJIee BEPOSITHO Pa30pBaBLICHCS AHEBPU3MBbI:

* camblii O0JIbLION pa3Mep;

* HempaBuJIbHast (popMa, HEPOBHBIN KOHTYP;

* HAINYKE TUBEPTUKYJIOB;

* MaKCMMaJIbHOE€ KpPOBOU3IUSHUE (CTYCTOK KpPOBH)

B TIPOEKIINY AaHEBPU3MBI;

* Ccra3M Hecyllei aHeBpu3My aptepuu [1, 5].

HecMoTpst Ha TO YTO 3TU KPUTEPUU HE SABISIOTCS a0-
COJTIOTHBIMHY B BBISIBJIEHUM PAa30PBaBIIEHCST aHEBPU3MBI,
B OOJIBIIIMHCTBE CTy9aeB OHU MTOMOTAIOT MPUHSTH BEPHOE
pemenmne. B 1o ke Bpems nccaenoBanue C.L. Sturiale
1 coaBT. (2024), B KOTOpoe ObUTH BKJIIOUEHBI 62 MalueH-
Ta co 161 aHeBpu3MoIi, okasaio, uto B 9,7 % ciydaeB
onpeaeuTh TPUUMHHYIO aHeBPU3MY He yaanoch [6]. [To-
3TOMY MPU COMHEHUSIX B HAXOXICHUY TPUUIMHHON aHEeB-
pU3Mbl HEOOXOAMMO TIJIAHMPOBATh BHIKJITIOYEHUE BCEX
aHEBPU3M.

OnHako gaxe Mpy HATMYWUK YBEPEHHOCTH B OTIpe/e-
JICHUW TIPUYMHHOUW aHEeBPU3MBI HEJIb3s TMOJHOCTHIO
HUCKITIOYATh BEPOSITHOCTD TOTO, YTO PA3pbIBY MOTJIM TIO[I-
BEPTHYTHCSI OTHOBPEMEHHO 2 aHEBPU3MBI. DTO CITydaeTcst
OYeHb PEelKO, TEM HE MeHee He CJelyeT UTHOPUPOBATh
BO3MOXHOCTb TaKOU CUTyalu.

IIpeacraBnseM cOOCTBEHHOE KIIMHUYECKOE HAOI01e-
HUE TIOXUJION TAMEeHTKU C Cy0apaxHOWIATbHO-TTapeH-
XUMAaTO3HBIM KPOBOUBIIUSIHUEM BCJIEACTBUE COUYETAHHOTO
TOCJIeIOBATEIbHOTO pa3pbiBa aHEBPU3MbI PA3BIIIKY BHY-
TpeHHe# conHoit aptepun (BCA) 1 aHeBpU3MBI IepeaHEH
coemuHuTeNbHOM aprepun (ITCA).

KNMHUYECKWIA CNYYAW

Hayuenmra H., 58 aem, b6vina docmasnena 6pueadot
CKOPOIL NOMOWU 8 PecUOHANbHBLI COCYOUCMbLIL YEHMD C Hca-
100aMU HA CUNBHYIO 20408HYI0 601b.

Ha momenm ocmompa 6 npuemHom nokoe: Co3HaHue sc-
Hoe (15 6annoe no wikane komot Inazeo), yepenHo-mo3eo8uie
Hepabl UHMAKMHbL, NAPe308 8 KOHEHHOCMSX U OpYeoll 04aeo-
60Ul CUMNMOMAMUKYU Hem, PUSUOHOCMb MblUY, 3AMbLIKA —
5 cm, cumnmom Kepruea — 100°.

Buinoanena myavmucnupanvras KOMRbIOMEPHAS MOMO-
epagus (MCKT) eonoenoeo moszea, no 0aHHbIM KOMOPOLL
onpedeasnoch cyoapaxHoudarbHO-NAPEHXUMAMO3HOe KPogo-
usnusaxue 6 odaacmu 6azanrvHuix yucmept (puc. 1). Ilpu

Puc. 1. Mynemucnupaneras KomnslomepHas momozpagusi 20/108H020 M032d NAYU-
eHmku H. (Hamus). ToHKas YepHas cmpesika NOKa3sleadem Kpogou3/usHue 8 o6aacmu
aHespu3Mbl 8HympeHHel COHHOLU apmepuu, mosicmas YepHas Cmpesika — Kposou3-
JusHUe 8 obnacmu aHespu3Msl nepedHel coeduHumesnsHol apmepuu

Fig. 1. Brain multispiral computed tomography of female patient N. (native). A thin
black arrow shows a hemorrhage in the area of the bifurcation of internal carotid artery
aneurysm, a thick black arrow shows a hemorrhage in the area of the anterior
communicating artery aneurysm
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Puc. 2. MynemucnupaneHas kKoMnblomepHo-momozpaguyeckas aHauozpagus nayueHmku H. 8 npsmoli (a) u 6okosol (6) npoexyusx (3D-pexoHcmpykuyus). ToHkol benoli
cmpeskoli 0603HaYeHa aHedpU3Ma Pa3suUIKU Npagoll 8HympeHHel coHHol apmepuu, moscmoll besoli cmpesikoli — aHeapu3Ma nepedHell coeduHumesnsHol apmepuu

Fig. 2. Multispiral computed tomography angiography of patient N. in direct (a) and lateral (6) projections (3D reconstruction). A thin white arrow indicates an aneurysm of the
right internal carotid artery bifurcation, a thick white arrow indicates an aneurysm of the anterior communicating artery

MCKT-aneuoepaguu 6vissneHvt MUAUAPHAS AHEBPU3MA PA3-
euaku npaesoit BCA pazmepom 2,8 mm u anespuzma IICA
pazmepom 5,6 mm (puc. 2).

1lo dannbim HAMUBHBIX CHUMKO8 U AH2UOSDAMMbI AHes-
pusma passusrku BCA naxoduaacs 6 yenmpe ceycmka, é npa-
6ol KapomudHoii yucmepHe, a anespusma IICA — 6 ceycmke
Kkpoeu 6 mexcnoayuaproit weau. Kax eudno na puc. 1, oéa
ceycmka 0oCmamo4Ho 4YemKo U30Aupo8ansl opye om opyea,
Kpome moeo, 6 00Xeamui8arouleil yucmepHe — MUHUMANbHOE
KOAU4ecmeo Kposil, 4mo makce MOjcem ceudemenbcmeo-
6amy 0 pazdeabHOM Xapakmepe KpogousAUsHULL.

B noas3y couemannoeo paspwiga anespusmot npagoi BCA
2080pUNU He MOAbKO MAKCUMAAbHBLI C2YCMOK KPOBU 8 ee
npoekyuu, Ho u 6oabloe KOAUYeCma0 Kposu 8 npasoil rame-
PAAbHOU Weau npu oYMy NOAHOM OMCYMCMEUU KPOBU 8 Ad-
mepanvroil weau caesa (cm. puc. 1).

Taxum obpazom, Ha OCHOBAHUU OAHHBIX HAMUBHBIX CHUM-
ko6 u MCKT-aneuoepaghuu npednonoicer nocaedosamens-
Hblll pa3pwlé obeux anespusm. Boicmaesnen duaeno3: cybapax-
HOUOANbHO-NAPEeHXUMAMO3Hoe KPOBOU3AUsIHUE 8caedcmeue
paspsiéa anespuzmol pazguiku npaeoi BCA u aneepuzmeol
TICA; ouenka no wxane Hunt—Hess — Il cmenenw, no wka-
ae Fisher — IV cmenens.

C yuemom ocmpeiiue2o nepuooa KpogoUusAUsIHUsL U KOM-
NeHCUPOBAHHO20 COCIMOSHUSL NAYUEHMKU NPUHAMO peuleHue
00 onepamugHom nevenuu. Boinonnenst namepanbHblil cynpa-
opoumanvHbLil 00CMyn cnpaga, MUKpoxXupypeuueckoe Kaunu-
posanue anespusm pazeuixu npasoii BCA u IICA.

B xo0e onepauuu 6 obracmu pazsuaxu npaeoii BCA 6bi-
A61€HA AHesPU3MA C Y3KOU WellKoll U MOHKOU cmeHKOol 6ae-
poeoeo ysema (puc. 3). Anespusma kaunupoeauna. lanree
svidenen Al-ceemenm nepedneii M0320601 apmepuu cnpasd,
u 80doav Heeo evinoaner docmyn k IICA. B obaacmu [ICA
obHapyiceHa aneepuzma, OHO KOMOPoil 6biA0 HANPABAEHO

Keepxy u k3adu (cm. puc. 3). Ilpu nonsimke Han0xiceHus no-
CMOSIHHOU KAUNCHL NPOU3oUien paspule anespusmul. B yciosu-
AX BPEMEHH020 KAUNUPOBAHUS 00eux nepeoHux Mo3208blx
apmepuil (npodoANCUMENbHOCb 4 MUH) KAUNCA Nepeaodicenda,
aHespU3Ma GbIKAIOUEHA U3 KPOBOMOKA.

Tlocaeonepayuonnnlii nepuod 0CAONCHUACA PA3BUINUEM
MANCEN020 0eKOMNEHCUPOBAHHO0 AHSUOCNA3MA C NOBbIUUEHU -
eM AUHELIHOLL CKOPOCMU KPOBOMOKA O 00eUM CPEOHUM MO0320-
evim apmepusim >300 cm/c u pazeumuem 30H 6MOPUHHOL Ue-
muu. Ilayuenmra evinucana nHa 18-it denv nocae onepayuu
¢ OUYeHKOoU cocmosinus no wkanre Pankuna 4 6anaa.

OBCYXIEHME

Hecmotpst Ha TO 4TO B 3apyOeXKHBIX MyOIUKALIMSIX UC-
MMOJIB3YIOT TepMHUH “simultaneous” (0OTHOBPEMEHHBINH,
CHHXPOHHBII) IIPY OIIMCAHUM Pa3pBIBOB 2 aHEBPU3M, €TI0
HEJIb3s1 CYUTATh BIOJIHE KOPPEKTHBIM. MallOBEpOSITHO,
YTO IIPOMCXOIUT OTHOBPEMEHHBIN pa3phiB 2 aHEBPU3M.
CKopee MOXHO TIpeIoaaraThb IToCIeA0BaTeIbHEIN pa3phiB
2 aHeBpU3M 3a KopoTKuii nepuon Bpemenu. Tak, K. Hou
1 coaBrt. (2016), onucasiiine caydaii pa3pbiBa 2 aHEBPU3M
y MalKMeHTKH 68 JIeT, UCII0JIb3YI0T O0jiee BEPHOE ITOHITUE
«paHHUU TOCIIeNOBAaTeILHBIA pa3phiB». B mpencTaBieH-
HOM MIMU CJIyJae pa3phiB 2 aHEBPU3M IIPOU3OIIIEIT B TEUe-
Hue 1 oug [7].

PanHme mmociaenoBaTeTbHBIC pa3phIBHI 2 AaHEBPU3M SIB-
JISTIOTCST COOBITHSIMU XOTSI U MAJIOBEPOSITHBIMU, HO TEM
He MeHee BO3MOXHBIMHU. Tak, MMEIOTCS HaOIIONCHUS TH-
MepTeH3UBHBIX BHYTPUMO3TOBBIX KPOBOMBIMSIHUAMN Cpa3y
HecKONbKUX Jokanusanuit [8, 9]. Eciu mocinenoBaTens-
HBIM pa3pbIBaM 32 KOPOTKHIA IIPOMEXKYTOK BpeMEHHN MOT'YT
ITOIBEPraThCsl OOBIYHBIC COCYIBI (M3MEHEHHBIC Ha (poHe
TUIIEPTOHNYIECKOM 00JIE3HM), TO 3TO TeM 00JIee BO3MOXHO
IIpH IiepeOpaTbHBIX aHeBPU3MaX.
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Puc. 3. MumpaonepayuonHsie pomoepaguu nayuenmxu H. (onepayuorHeili Mukpockon Kinevo 900). 1 — aHespu3ma passusiku npasoli 8HympexHel coHHol apmepuu;
2 - Al-ceamenm npasoli nepedHeli Mo3208ol apmepuu; 3 — pa3zsuska npaeoli 8HymMpeHHel COHHOU apmepuu; 4 — npasas cpedHsis Mo3208as apmepusi; 5 — aHespusma
nepedHeli coeduHumensHol apmepuu; 6 — A2-ceameHm npagol nepedHel Mo3zo8oli apmepuu; 7 — A2-ceameHm npasoli nepedHeli Mo32080l apmepuu

Fig. 3. Intraoperative images of patient N. (Kinevo 900 operating microscope). 1 — aneurysm of the bifurcation of the right internal carotid artery; 2 — A1-segment of the right
anterior cerebral artery; 3 — bifurcation of the right internal carotid artery; 4 — right middle cerebral artery; 5 — aneurysm of the anterior communicating artery; 6 — A2-segment

of the right anterior cerebral artery; 7 — A2-segment of the right anterior cerebral artery

BeposiTHO, MMeeT MecTo CIIeAyIOIINi MaTOTeHETHYEC-
KU1 MEXaHU3M TIOCTIEIOBATEIbHBIX Pa3PhIBOB LIepeOpaTbHBIX
aHEeBPU3M: pa3phiB 1-if aneBpu3MbI mpuBoauT K CAK (uto
COTIPOBOXKIAETCS TTOBBIILIEHUEM BHYTPUYEPEITHOTO JaBIie-
HUs), 3aycKy pediekca KymmHra 1 elie 60J1bIIeMy mo-
BBIIIEHUIO CUCTEMHOTO apTepUaIbHOTO NaBJICHUS, YTO
CITIOCOOCTBYET pa3phIBY 2-11 aHEBPU3MBI.

J. Yoon u coaBt. (2023) npuBoxmsT ciayvait 21-1eTHei
TMalMEHTKHX C pa3pbIBOM aHEBPU3MBI ITPaBOU 3aJHEU CO-
€IMHUTEIILHOW apTeprUu, KOTOPOX B OCTPENUIIIEM MEPUO-
Jle KPOBOMBIUSHUSI OBLIO BBITIOJIHEHO MUKPOXUPYPTU-
yeckoe kirunupoBaHue. [locie omepanuu manmeHTKa
HaxoAWIach Ha JICUCHWH B CTallMoHape M Ha 16-ii neHb
y Hee MPOoU30IIIeN pa3pblB aHEBPU3MBI JIEBOI BOPCUHYA-
TOW apTEepUU, YBEJIUYEHHOU 32 3TO BPEMS MOYTU BIBOE
[10]. B uccnenoBanuu T. Anda u coaBrt. (2006) 6bL10 10-
Ka3aHo, YTO B OCTPOM TEPUONIe aHEBPU3MATUIECKOTO
CAK rmogpeM CUCTONMIECKOTO apTepUaIbHOTO TaBICHUS
1o 200 MM pT. CT. ¥ pa3BUBIIUICS aHTUOCIIa3M SIBJISTIOTCS
3HAYNMbIMU (haKTOpaMu OBICTPOTO YBEJIUUEHUST COMYT-
CTBYIOIIIUX aHEBPU3M, & 3HAUUT, TIOBBIIIAIOT PUCK UX pa3-
puiBa [11].

CootBeTcTBeHHO, B ocTpoM Ttepruone CAK mpu MHO-
JKECTBEHHBIX aHEBPU3Max HEOOXOIMMO He TOJIBKO TThITaTh-
Csl OTIpeneNnTh | MPUYUHHYI0 aHEBPU3MY, HO U paccMa-
TPUBAaTh BO3MOXHOCTH pa3pbiBa cpa3y 2 aHEBPU3M.
B npeacraBieHHOM HaMM KJIMHUYECKOM HaOMI0IeHUM
TIepBUYIHO paccMaTpuBajcs pa3pbiB aHeBpu3Mbl [ICA kKak
UMeIoLIEei 00JIbIIMKI pa3Mep B CPAaBHEHUHN C aHEBPU3MOI
BCA. Omnako xapakrep KpOBOM3IMSIHUS, a TAKKE MHTPa-
OreparMoHHas KapTUHA TMO3BOJIMIIN C BHICOKOI BEPOSIT-
HOCTBIO TIPEATIONOXUTD ITOC/IEI0BATEIbHBIN Pa3PhIB 00EMX
AHEeBPU3M.

B HayuHOI1 1uTepaTtype MMEIOTCS HEMHOTOUUCICH-
HbI€ TTyOJIUKALIVY, TTOCBSIIEHHBIE COUETAHHOMY Pa3phIBY
2 aHeBPU3M.

IepBoe onurcanue cOUeTaHHOTO pa3phiBa 2 1IepedpaIb-
HBIX aHeBpU3M OOHapyxxeHo HaMmu B ctathe J.N. Joslyn
u coaBT. “Simultaneous rupture of two intracranial
aneurysms: CT diagnosis”, onyonrkoBaHHO# B 1985 L.
B pa6ote npencrasnen ciyyait CAK y manmentku 37 net
C HECKOJIbKUMU aHeBpu3MamMu. C yuyeToM JTOKaTu3aluu
kpoBouznussHuii (1o nanaieiM MCKT) aBrops! npunuim
K 3aKJIIOUYEHUIO 00 OMHOBPEMEHHOM Pa3pbIBE aHEBPU3MbI
TMEPUKAIIEZHOM ApTEPUU U AHEBPU3MBI CPEAHEN MO3TOBOM
aprepuu [12].

H. Tsurushima u coaBr. (1996) onucaiy KIMHUIECKUIA
city4aii 68-J1eTHero My>KUMHBI, ITOCTYUBIIETO C Xajoba-
MM Ha CHJIBHYIO ToJ10BHYI0 00716, [Ipyt MCKT BbISIBIICHBI
CAK B MEXITOTyIIIapHOM IIeJIN ¥ BHYTPUMO3TOBasI reMa-
TOMa B MPOEKLINU MPaBoOW JaTepasibHON 1enu. [1o maH-
HBIM aHTHOTpacduy o0HapykeHb! aHeBpu3MbI ITICA 1 mipa-
BOIf cpemHeil Mo3roBoii aprepmu. C ydeToM pa3HOU
JIOKaJTM3aly KPOBOUBIUSTHUI aBTOPHI MPUIIUTH K 3aKITIO-
YEHHIO O BEpOSITHOM pa3phiBe 2 aHeBpuU3M [13].

S. Havakeshian u coasr. (2013) mpuBomsT ciydaii co-
YETAHHOTO KPOBOMIJIUSHUS U3 2 aHEBPU3M, JTOKAIU3Y-
IOLIMXCS HAa CPeIHEN MO3TOBOW apTepuu: B 00JacTU
M1-cerMeHTa U 061aCTU pa3BWIKU. ABTOPBI MPEATIONO-
>KWJT OMTHOBPEMEHHBIH Pa3pbiB 2 aHEBPU3M C YIETOM pa3-
JIEJIbHBIX KPOBOMBNUSIHUY (BHYTPUMOSZTOBBIX TEMATOM) 110
maHHeIM MCKT n mHTpaomnepallmOHHOM KapTUHHI [ 14].

J.L. Dubois u coaBr. (2016) B cTaTbe ¢ OPOCKMM Ha3Ba-
HueM “Subarachnoid haemorrhage from the rupture of two
intracranial aneurysms in the same day: a rare occurrence,
not a myth” ommcanm ciaydaif cOYeTaHHOTO pa3phiBa
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2 aHEeBPU3M: 3aJHEM COeIUHUTEIBHOM U CpeaHeil MO3ro-
BoIi aptepuii [15].

CTOUT OTMETHUTD, YTO KAK B HallleM HaOJIOJeHUH, TaK
U BO BCEX KIIMHUYECKUX CydasiX, ONMMMCAHHBIX B BbIIIE-
YKa3aHHBIX pab0Tax, MOXXHO TOBOPUTH TOJBKO O BEICOKOM
BEPOSITHOCTU COYETAHHOTO pa3phbiBa 2 aHEBPU3M, HO JI0-
Ka3aTb 3TO MPAKTUYECKN HEBO3MOXHO. OIHAKO JIydlle
OLIMOUTHCS B 3aKITIOUEHUM O BEPOSITHOM pa3phiBe 2 aHEB-
pu3M, 4eM TPUHSTb OJHY U3 Pa30pBaBIINXCSI aHEBPU3M
33 ACUMIITOMHYIO U HE BBIKJIIOUMTh €€ 13 KPOBOTOKA.
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The treatment of patients with multiple cerebral aneurysms in the acute period of subarachnoid hemorrhage may be associated with strategy
difficulties, since it is not always obvious which of the aneurysms is responsible for intracranial hemorrhage. This aspect is of paramount
importance, since it is the ruptured aneurysm should be first treated. The combination treatment of all multiple aneurysms during one surgical
intervention using all possible facilities (microsurgery, endovascular surgey or hybrid technologies) is the ideal. However, in the acute period
of hemoarrhage, this is not always possible. Currently, the criteria for revealing the ruptured aneurysms amang the multiple ones are well known
and they are helpful in the most cases.

However the sequential rupture of two aneurysms is described in few papers, and it must be taken into account, even with a low probability.
There are no more than a dozen such cases described in the literature.

This article demonstrates a clinical case of a 58 year old woman with subarachnoid-parenchymal hemorrhage, in whom, according to brain

computed tomography and intraoperative situation, it is highly likely that two cerebral aneurysms rupture can be assumed.
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BACKGROUND

Cerebral aneurysms occur in 2—6 % of the population.
Two or more aneurysms are observed in 20—25 % of all
aneurysmal cases. Subarachnoid hemorrhage (SAH) occur
with a frequency of 9—12 cases per 100,000 population per
year [1—4].

In the acute phase of SAH in patients with multiple
aneurysms, it is not always easy to determine which
aneurysm is the cause of the hemorrhage. However, the
answer to this question is crucial for surgical planning.

In the acute period of hemorrhage in case of multiple
aneurysms, the excluding all of them from the bloodstream
during a single surgical intervention solves a number
of problems: 1) guaranteed exclusion of the ruptured
aneurysm; 2) safe correction of arterial hypertension
in the postoperative period; 3) eliminating the requirement
for repeated intervention.

For multiple aneurysms, endovascular techniques may
have advantages over microsurgery, including the ability
to operate aneurysms in different circulations and from both
sides. However, there are limitations to the use of these
techniques in the acute periof of hemorrhage, including
the necessity for stent placement, which requires dual
antiplatelet therapy.

During the microsurgical interventions, the primary
goal is to identify and operate the ruptured aneurysm and,
if possible, all others, if this is not accompanied by
a significant increase in intervention trauma.

The following criteria are the most often used to select
the most likely ruptured aneurysm:

* the largest size;

* the irregular shape, irregular contour;

* the diverticules;

+ the maximal hemorrhage (blood clot) in the projection
of the aneurysm;

the spasm of the parent artery [1, 5].

Although these criteria are not absolute in identifying
a ruptured aneurysm, they are helpful in making the correct
decision in most cases. However, a study by C.L. Sturiale
et al. (2024), which included 62 patients with 161
aneurysms, showed that the ruptured aneurysm could not
be identified in 9.7 % of cases [6]. Therefore, if there is any
doubt about the ruptured aneurysm, it is necessary to try
operating all aneurysms.

However, even with certainty in identifying the ruptured
aneurysm, the possibility that two aneurysms may have
ruptured simultaneously cannot be completely ruled out.
This is very rare, but it should not be ignored.
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We present our clinical case of an elderly female patient
with subarachnoid-parenchymal hemorrhage due
to the combined sequential rupture of the internal carotid
artery (ICA) bifurcation aneurysm and anterior
communicating artery (ACoA) aneurysm.

CLINICAL CASE

Female patient N., 58 years old, was admitted by ambulance
to the regional vascular center complaining of a severe
headache.

While examinating in the emergency room, she was
conscious (15 points on the Glasgow Coma Scale), her cranial
nerves were intact, there was no limb paresis or other focal
symptoms, nuchal rigidity was 5 cm, and Kernig’s sign was
100,

The brain multispiral computed tomography (MSCT) was
performed, revealing a subarachnoid-parenchymal
hemorrhage in the basal cisterns (Fig. 1). MSCT angiography
revealed a 2.8 mm miliary aneurysm of the right ICA
bifurcation and a 5.6 mm aneurysm of the right ACoA (Fig. 2).

Based on native imaging and angiogram data, the ICA
bifurcation aneurysm was located in the center of the blood

Fig. 1. Brain multispiral computed tomography of female patient N. (native). A thin
black arrow shows a hemorrhage in the area of the bifurcation of internal carotid artery
aneurysm, a thick black arrow shows a hemorrhage in the area of the anterior
communicating artery aneurysm

clot, in the right carotid cistern, while the ACoA aneurysm was
located within the blood clot in the interhemispheric fissure. As
can be seen in Figure 1, both clots are quite clearly isolated
from each other. Furthermore, there is minimal blood
in the ambient cistern, which may also indicate the separate
nature of the hemorrhages.

The rupture of the right ICA aneurysm (combined with
ACoA aneurysm rupture) was suggested not only by the large
blood clot in its projection, but also by the large amount
of blood in the right Sylvian fissure and the almost complete
absence of blood in the left Sylvian fissure (see Fig. 1).

Thus, based on the data from the native images and
the CT angiography, the sequential rupture of both aneurysms
was suspected. The diagnosis was the following: subarachnoid-
parenchymal hemorrhage due to rupture of the right ICA
bifurcation aneurysm and the rupture of ACoA aneurysm;
Hunt — Hess score: grade 11, Fisher score: grade V.

Given the very acute stage of the hemorrhage and
the patient’s compensated condition, the decision was made
to perform surgical treatment. The right lateral supraorbital
approach was performed with the following microsurgical
clipping of both right ICA bifurcation and ACoA aneurysms.

Intraoperatively, an aneurysm with a narrow neck and
thin purple wall was identified in the area of the right ICA
bifurcation (Fig. 3). The aneurysm was clipped. The Al
segment of the right anterior cerebral artery was then dissected,
and the ACoA was accessed along it. An aneurysm with
a superiorly and posteriorly directed base was detected
in the ACoA area (see Fig. 3). During an attempt to apply
a permanent clip, the aneurysm has been ruptured.
After temporary clipping of both anterior cerebral arteries
(for 4 minutes), the clip was replaced with total closure
of the aneurysm.

The postoperative period was complicated by
the development of severe decompensated vasospasm with
increased linear blood flow velocity in both middle cerebral
arteries (>300 cm/s) and the development of secondary
ischemic areas. The patient was discharged on the 18th
postoperative day with a Rankin Scale score of 4.

DISCUSSION

Although the term “simultaneous” (synchronous)
is used in foreign publications to describe the rupture of two
aneurysms, it cannot be considered entirely correct. It
is unlikely that two aneurysms rupture simultaneously.
Rather, one can assume a sequential rupture of two
aneurysms over a short period of time. Thus, K. Hou et al.
(2016), who described a case of rupture of two aneurysms
in a 68-year-old patient, use the more accurate term “early
sequential rupture”. In their case, the rupture of two
aneurysms occurred within 1 day [7].

Early sequential ruptures of two aneurysms, although
unlikely, are nonetheless possible. For example, there are
observations of hypertensive intracerebral hemorrhages
of multiple locations simultaneously [8, 9]. If normal
arteries (altered by hypertension) can undergo sequential
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Fig. 2. Multispiral computed tomography angiography of patient N. in direct (a) and lateral (b) projections (3D reconstruction). A thin white arrow indicates an aneurysm of the right
internal carotid artery bifurcation, a thick white arrow indicates an aneurysm of the anterior communicating artery

Fig. 3. Intraoperative images of patient N. (Kinevo 900 operating microscope). 1 — aneurysm of the bifurcation of the right internal carotid artery; 2 — A1-segment of the right
anterior cerebral artery; 3 — bifurcation of the right internal carotid artery; 4 — right middle cerebral artery; 5 — aneurysm of the anterior communicating artery; 6 — A2-segment
of the right anterior cerebral artery; 7 — A2-segment of the right anterior cerebral artery

ruptures over a short period of time, this is even more likely
with cerebral aneurysms.

It is likely that the following pathogenetic mechanism
of sequential ruptures of cerebral aneurysms occurs: rupture
of the 1*t aneurysm leads to SAH (which is accompanied by
an increase in intracranial pressure), the initiation of the
Cushing reflex and an even greater increase in systemic arterial
pressure, which leads to the rupture of the 2" aneurysm.

J. Yoon et al. (2023) report a case of a 21-year-old female
patient with a ruptured aneurysm of the right posterior
communicating artery, which underwent microsurgical
clipping in the acute period of hemorrhage. After
the surgery, the patient was treated in the hospital, and on
the 16" day, an aneurysm of the left anterior choroid artery
ruptured, having almost doubled in size during this time

[10]. In a study by T. Anda et al. (2006), it was proven that
in the acute period of aneurysmal SAH, an increase
in systolic blood pressure to 200 mm Hg and the development
of vasospasm are significant factors for the rapid enlargement
of concomitant aneurysms, and therefore for increase
of their rupture risk [11].

Accordingly, in the acute period of SAH in case
of multiple aneurysms, it is necessary not only to identify
a single ruptured aneurysm but also to consider the
possibility for rupture of two aneurysms sequentially. In our
clinical case, the rupture of ACoA aneurysm was initially
considered due to its larger size comparing to ICA aneurysm.
However, the character of the hemorrhage, as well as the
intraoperative findings, strongly suggest the sequential
rupture of both aneurysms.
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There are few publications in the literature devoted
to the combined rupture of two aneurysms.

The first description of a combined rupture of two
cerebral aneurysms was found in the article by J.N. Joslyn
et al. “Simultaneous rupture of two intracranial aneurysms:
CT diagnosis”, published in 1985. This paper presents
a case of SAH in a 37-year-old female patient with multiple
aneurysms. Taking into account the localization of hemorrhages
(according to MSCT data), the authors concluded that
there was a simultaneous rupture of a pericallosal artery
aneurysm and a middle cerebral artery aneurysm [12].

H. Tsurushima et al. (1996) described the clinical case
of a 68-year-old man admitted with complaints of severe
headache. MSCT revealed SAH in the interhemispheric
fissure and an intracerebral hematoma in the projection
of the right Sylvian fissure. Angiography revealed aneurysms
of the ACoA and right middle cerebral artery. Taking into
account the different localization of hemorrhages, the
authors concluded that rupture of two aneurysms was
probable [13].

S. Havakeshian et al. (2013) reported a case of combined
hemorrhage from two aneurysms located in the middle
cerebral artery — M1 segment and MCA bifurcation. The
authors hypothesized the simultaneous rupture of these two
aneurysms, taking into account the separate hemorrhages
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Llerb vccnenoBaHms — oLeHNUTb 3hMEKTUBHOCTb W KITMHUYECKUE NEPCTIEKTVBLI IPUMEHEHWS METOAUK NEPEMELLIEHUS U POTUPOBAHHS JIOCKYTOB
CKarbmna Ha NMTaloLLIeR HOXKKE B NPAKTUKE PErvOHaNbHOM HEMpOXMPYPri Mpu yCTPaHEHWM MOCTE0NEPaLMOHHbIX AehEKTOB MATKWX THaHeM
CBOfa yepena.

Matepuarsl 1 MeTopbl. [peAcTaBneHbl pesynbTaThl XMPYPruYecKoro fledeHist 4 NaumeHToB ¢ edeKTaMu KOXKU rofoBsl pasnuyHoi 3TMonorum
(nocne ny4eBoit Tepanim, TPABMaTUYECKOTO W MOCNE0NepaLoHHOro NPOUCXOXKAEeHNS). Y 2 NaLMeHTOB NpUMEHeHa METOfIMKa NepeMeLLeHNs,
Y OCTasIbHbIX 2 NALMEHTOB — METOAMKA POTUPOBAHNS NIOCKYTA.

PesynbTathl. Bo Bcex NpeacTaBneHHbIX KIMHUYECKMX Clydasx JOCTUTHYTO YCMellHoe nepBuuHoe 3axueneHve. KocMeTdeckue pesynbTathl
YILOBIETBOPUTESIbHbIE, MALMEHTHI OTMEYAIOT 3HAUUTENBHOE YAyULLEHWUE NCUX03MOLMOHANBHOMO CTaTyCca M Ka4ecTBa KM3HMU.

3aknoueHue. MeTomKm nepeMeLLieHNs 1 POTMPOBaHMS KOXHBIX JIOCKYTOB [J0Ka3a CBOl0 3GdEKTMBHOCTb M 6830MaCHOCTL NPU YCTPaHEHUM
HeBOMbLIMX M CPeaHMX [eGEKTOB MAMKWX TKaHei roosbl. [peaoxeHsl peKoMeHAaLM A/1s NpefonepaLmoHHOro NiaHpoBaHus.

KntoueBble cnoBa: KMHWYECKOE HabNloaeHWe, NNAcTUKa CKanbna, NepeMeLLIEHHbIN JIOCKYT, POTMPOBAHHBIA NOCKYT, HEKPO3 KOXW ro/oBHl,
pybeL, Koxu ronoBbl
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Aim. To evaluate efficacy and clinical prospects of using transposition and rotation scalp flaps with a pedicle in regional neurosurgical practice
for reconstruction of postoperative defects of the soft tissues of the skull roof.

Materials and methods. Results of surgical treatment of 4 patients with defects of the skin on the head of different etiology (after radiosurgery,
of traumatic and postoperative origin) are presented. In 2 patients flap transposition technique was used, in 2 — flap rotation.

Results. In all of the presented clinical cases successful primary healing was achieved. Cosmetic results are satisfactory, the patients report

significant improvement of psycho-emotional status and quality of life.

Conclusion. Technigues of transposition and rotation of skin flaps proved their efficacy and safety for reconstruction of small and intermediate-
sized defects of the soft tissues of the head. Recommendations on preoperative planning are presented.

Keywords: clinical observation, scalp reconstruction, transposition flap, rotation flap, necrosis of the scalp, scalp scarring
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BBELEHUE

Jlegenne pyOIOBBIX M3MEHEHUI KOXM, BO3SHUKAIOIINX
B pe3yJIBTATe TPaBM, OXKOTOB, JIyIE€BOI TepaItii U OIICPaTHB-
HBIX BMEIIATeIBCTB, OCTACTCSI OMHOM 13 HanboJIee CIIOXKHBIX
IIPOOJIEM COBPEMEHHOM XUPYPIUX. DTO OCOOEHHO aKTyaIbHO
TSI PEKOHCTPYKITUY BOJIOCHICTOM YACTH TOJIOBBI, TIIE aHATO-
MIYECKHE 1 3CTETUIECKIE OCOOCHHOCTHU IPEIBSIBIISIOT BBI-
COKMe TpeOOBaHUSI K METOIMKE 3aKPHITHS Te(PEKTOB.

Hauboee pactpocTpaHeHHBIE CITOCOOBI BOCCTAHOB-
JICHUSI KOXHOTO ITOKPOBa MPH 3JI0KAYECTBEHHBIX HOBO-
o0pazoBaHMsAX (BKJIIOYas TIOCKOKJIETOUHBIM pak, 0aza-
JIMOMY, MEJTAHOMY) — POTALlMOHHbIE U MEepeMEILICHHbIE
JocKyThL. [ToaTBep>KACHNEM TOMY CIIyXaT M Pe3yJIbTaThl
PETPOCIIEKTUBHOTO aHaIMW3a, IIPOBEACHHOTO B CTEHAX
[ITapxaiicKoro OHKOJIOTUIECKOTO LIEHTPa YHUBEPCUTETA
®ymaHp, COTJIACHO KOTOPHIM PEKOHCTPYKLIMK CKaJIbIla
ITOCJIe OHKOJIOTHYECKUX PE3CKIIMiT BBITIOIHSUIN C TIPUME-
HEHHEM MECTHBIX JIOCKYTOB WJIN UX POTAIIMOHHBIX MOMIM-
dukannmii B 90—100 % cayuaes [1]. JlokanbHble U peruo-
HapHBIE JJOCKYTHI SIBJISTIOTCS 0€30TIaCHBIMY 1 HAJICXKHBIMU
BapHaHTaMU JIeYeHUS Je(DEKTOB KOXKM TOJIOBHI ILIOIIAIBIO
1o 80 cMm?, obecrneurBasi OTIMYHbBIE (PYHKIIMOHATIbHBIE
1 KOCMETUYIECKIUE Pe3yabTaThl [2]. AHAJIOTMYHBIC JaHHBIC
OBUIM MTOATBEPXKIEHBI B psaze paboT — ot 50 10 65 % B 3a-
BUCUMOCTH OT Tutolany nopaxenud [3, 4]. Ha cdone
o6m1eit 3(pHeKTMBHOCTH METOANKHI YaCTOTA OCTIOXKHEHUI
OCTaeTCs KITMHNIECKH 3HAUMMOi1: HEKPO3 JIOCKYTa BO3HM-
KaeT B 5—12 % ciny4aeB, undpexkuun — B 3—8 % ciy4aes,
0COOEHHO y OHKOJIOTUYECKUX MAIlMeHTOB, ITOIYJaroIInX
MMMYHOCYIIPECCUBHYIO Teparmuio. [Ipy 3ToM ymoBIeTBO-
PEHHOCTD pe3y/IbTaTaMi PEKOHCTPYKIINH, TT0 TAHHBIM HC-
canemoBanust 2023 o, mocturaet >80 % [5].

DcreTndeckrue W (PyHKIMOHAIbLHBIE HapyIICHUS
mpu neeKTax Ha OTKPHITBIX YIaCTKaX Tela, TAaKMX Kak JIM-
110 ¥ BOJOCHCTAsI YaCTh TOJIOBBI, IIPUBOMST HE TOJBKO
K (GOU3MIEeCKOMY, HO M K BEIPAXKEHHOMY TICXOJIOTUIECKO-
My ¥ COLIMAIBHOMY AMCTpeccy manuenTa. Mctopus mpu-
MEHEHUSI KOXXHBIX TOCKYTOB BocxoauT K VIII B. 1o H. 3. —
IPeBHEUMHIUNCKIE BpadM yXe TOTHA IPeapUHUMAIHN
ITOTBITKY TIEPEMEIICHMST YIaCTKOB KOXHU IUIST 3aKPBITHS

paH 4epemna. B poccuiickoii mpakTUKe TIepBhIC YCIICIITHRIC
OITBITHI B 3TOM 00JIACTH OTHOCATCS K KOHITy XIX B. 1 mpex-
ne Bcero cesa3anbl ¢ padoramu C.C. IOnnna [6]. Cyiecr-
BEHHBII ITporpecc B XX B. CBA3aH C pa3pabOTKOI METOINK
ayTOTpaHCIJIAaHTALIMU JIOCKYTOB Ha COCYIUCTOI HOXKe [7],
OINTUMM3AIIEH PACITOIOXEHMS KOXHBIX JIOCKYTOB [§],
a TakKe pa3pabOTKOM HOBBIX CXEM paccedeHUs U puKca-
mu [9]. P.G. Arnold npenioxXuia KOHLETLUIO0 CBOOOIHOTO
TTepeMeITIeHIST KOXKHBIX TPAHCIUIAHTATOB, YTO CTAJIO IIPOPHI-
BOM B JIEUeHUM OOIIUPHBIX AeDeKTOB rojioBHl [10].

CylmecTByeT MHOTO Pa3IMIHBIX METOIUK 3aKPBITHUS
nedeKkTa KOXHM TOJOBBI, HO TUCKYCCHUU CPEId XHUPYPIOB
10 3ToMy BoIipocy npopoyekatorcs [11]. HegaBHee petpo-
CIIEKTUBHOE MCCIIEIOBAaHNE ITOKA3aJI0, YTO MOIU(UITIPO-
BaHHBIC TEXHNKM, TaKMe KaK TEXHUKA ITep(poprpoBaHHO-
TO JIOCKYTa II0 THUITY «KpaeyroJbHOro KamHs» (keystone
perforator island flap), ycrenraHo mpuMeHSIIOTCS IS 3a-
KPHITHS Ae(DEKTOB Ha JIOY U CKaJIbIIe JMaMETPOM OT 2 X 2
1o 3 x 7 cM, obecrieunBasi ITOJTHYIO IIPUKUBACMOCTb JIOC-
KyTOB M1 MUHUMAaJIbHBIE ociioxkHeHus [12]. Kak mokasana
MIpaKTHKa, 3aKPBITHE HEOONBIINX PAaH MECTHBIMU TKAHIMU
TIPH VX aIeKBaTHOM BaCKYJISIPU3AIIAN W3 TIOIICIKAIIINX CJIOCB
HAMeeT MOJIOXKUTETbHBIC TIOCICOIIePAIIMOHHBIEC PE3YIIBTaTh
C TOYKM 3pEHUS 3aKUBJICHUS, HO «TepsIeT» B DCTETHYC-
CKOM acIiekTe. PemreHne 3Toli mpooIeMbl UMEET CYIIeCT-
BEHHOE 3HAYCHMUE IIJIST YITYUIIICHIS KAYeCTBA SKU3HU TTalIH-
€HTOB Y UX IICUXO3MOLMOHAJIBHOIO CTaTyca.

IHea» uccineaoBaHusd — OUEHUTb dPPEKTUBHOCTD
1 KIIMHUYECKHE TIePCIIEKTUBbI IPUMEHEHUSI METOIMK TIe-
peMeIIeHUs M1 POTUPOBAHUS JIOCKYTOB CKaJIbIIa Ha TINTa-
IOIIEN HOXKE B IIPAKTUKE PETMOHAJIbLHOM HEUPOXUPYPIrUn
IIPH YCTPpaHEHUHM TTOCIICOTICPAIIMOHHBIX Je(DEKTOB MSITKIX
TKaHel cBoma yepera.

MATEPWAJTbI N METOLbI

[IpencrasieH pe3ynbraT JedeHUs 4 TTAIIMEHTOB C KOC-
METHIECKUMH nedeKTaM1 MSITKUX TKaHel TOJIOBBI pa3-
JIMIHOM 3TUOJIOTUH (OCIIOXKHEHUE TTOCITE JIy4eBO TepaIiu,
TTOCJICACTBUSI TPAaBMBI, a TAKXKe SITPOTEHHOTO IIPOMCXOXK-
IIeHUS), MPOJICUCHHBIX Ha 0a3e HeNpOXUPYPIrUICCKOTO
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otnencHus PecrmyOonmkaHCKON KIMHUIECKOW OOJBHU-
e (PKB) nm. A.B. BumineBckoro (r. Maxaukana). Bcem
MalMeHTaM TUTACTUKY MSITKUX TKaHeU BBITIONHSIIN C UC-
MOJTb30BAHUEM METOAMK TIEPEMEIEHHbBIX U POTUPOBAH-
HBIX JIOCKYTOB Ha COCYIMUCTOM HOXKE. Y | manueHTa npu-
MEHWJIN TIPEAOTIePAllMOHHOE TUIAHUPOBAHUE KOXHBIX
pa3pe3oB 1 (HOpMUPOBAHUE JIOCKYTA C UCIIOITb30BAHUEM
TPaHCITAPEHTHOW METOIMKY C JIUCTOM Oymaru.

Kmmangeckoe Ha0onenue 1

Hauyuenmka H., 73 aem, nocmynuaa é Heiipoxupypeu-
ueckoe omoenenue PKB um. A. B. Buunesckoeo ¢ scanrobamu
Ha Haau4ue KoXCHo20 deghekma 6 06aacmu 20108b.

U3 anamuesa: panee nayuenmie Obl10 8bINOAHEHO MU-
Kpoxupypeuueckoe yoaienue 2Auo01acmombl 1e60i A100HOT

Puc. 1. 06wuii sud nocneonepayuoxHozo pybua y nayueHmku H. do onepayuu.
OsanoM ommeyeHa 30Ha 0pozoseHus dnuHoli 1-1,5 cM ¢ socnanumenbHyIMU usMe-
HeHusiMu no nepucpepuu

Fig. 1. Overall appearance of postoperative scar in female patient N. prior to surgery.
An oval shows an area of keratinization 1-1.5 cm in length with inflammatory changes
on the periphery

doau, nposeden Kypc XUMUOAYHEBOU mMepanuu; nayueHmyka
nepeHecaa HOBMOPHOE BMEUamenbCmao no 080y 0CMeoMU-
eauma Kocmeil uepena 6 obaacmu onepayuu — GblNOAHEeHbl
pesusus, yoaseHue KOCMHO20 A0CKYMa U pe3eKuusi Kpaes
KocmHoeo deghekma.

Ilpu nocmynaenuu obpawana Ha cebs eHumarue cyoge-
opunvras memnepamypa — 0o 37,5 °C. Ouenka Hegponoeu1ecko-
20 cmamyca: 6e3 04a20801l U MeHUH2eANbHOL CUMNIMOMAMUKLU.

Jokansubiii cmamyc: onpedeasiemcs KOXCHblll deghekm
8 npoeKyuY NocAeonepayUoHHo20 Wea 8 sude NoaoCcKU 0po-
208enus daunoll 1— 1,5 cm ¢ ocnarumenvubiMu UaMeHeHUAMU
no nepugepuu wupuroii okono 1,5—2 cm: ymepennas eunepe-
MUsl, OmeuHoCmb, b0ae3HeHHOCmb npu nassnayuu. Huxcnuil
Kpaii yuacmka HeKkpo3a A0Kaau308an Ha 3 cm k3a0u u 2 cm
Huxice 106H020 Oyepa (puc. 1).

IIposedeno ucceuenue HeKpomMu3UpoBaAHHO2O YHACMKA
KOd#cU npAmMOY20AbHOL (POPpMbL ¢ 3AX8AMOM 30HbI BOCNANEHUS
(puc. 2). K3aou na 8—9 cm bidener KONCHO-HCUPOBOLL NOCKYM
¢ mobuauzayueti NOOKOICHO-Jcuposoil Knemuyamiu. Ipu eeo
gopmuposanuu — 6 eude I1-o6pazroeo snemenma, nogepmy-
moeo Ha 90° erego, — coxpanena 1 uz 6emeaeii NOBEpXHOCMHOIL
sucoyroii apmepuu (I1BA). Jlonoanumensto no 3a0HUM Kpasm
A0CKYma, 86epx U 6HU3 Ucce4eHbl HeboabliUue pagHobeopeHHble
mpeyeonvHble gpaemenmot. Mobuau308aHHbLI YUACMOK € CO-
XpaueHHoU numarueil cocyoucmoii Hoxckoi (0003na4eH
KpacHoil aunuell Ha puc. 2, a) nepemeuyer knepedu — 6 00-
Aacms panee YOANeHHOU KOPOUKU — C NOAHBIM 3AKPblmuem
KOXCH020 OegheKma u cMedlcHbIX 30H (0003HaUeHbl 201)0biM
ygemom Ha puc. 2, a).

Illgbi 6biau cHambl na 12-e cymKku nOCAeoNnepayuoHH020
nepuoda. [lpuznaku 6ocnanenus u Hekpo3a omcymcmeosant
(cm. puc. 2, 8).

Kaunuyeckoe HaOmonenune 2
Ilayuenm I., 34 aem, obpamusncs 3a NOMOWBIO 6 Hell-
poxupypeuueckoe omoenenue PKb um. A.B. Buwnesckoeo

Puc. 2. @opmuposaHue u nepemMeleHue 10CKyma y nayueHmku H.: a — cxema: coxpaHeHue 8emau nosepXHoCmHol 8ucoyHol apmepuu; 6 — 8ud onepayuoHHol parel nocse
ucceyeHus HeKPOMU3UPOBAHHO20 YHACMKA U (hopMUPOBAHUS SI0CKYmMa 00 3aWUBAHUS; 8 — NOC/IEONEPAYUOHHAS POHA HO MOMEHM 8bINUCKU NaYUEHMKU — Yepe3 12 dHeli

nocse onepayuu

Fig. 2. Formation and transposition of a flap in female patient N.: a — diagram: preservation of a branch of the superficial temporal artery; 6 — operative wound after dissection
of the necrotized area and formation of the flap prior to suturing; 8 — postoperative wound at discharge 12 days after the surgery
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C 2CAN00aMU HA HAAUMUE GbIPANCEHHORO NAOCK020 KeAOUOHO-
20 pybua 6 10010l 00AaCMU, HADYIARWE20 ICMETUHeCK ULl
8uUd, a maxice nepuooutecKoe NoGbluleHUe MeMnepamypbl
mesna 0o cy6gebpunbHbIX 3HAYEHUL].

U3 anamuesa: 2 mec Hazad nayueHm noAYMUN HepenHO-
AUYeBYI0 MPABMY 8 pe3yAbmame 00PONCHO-MPAHCHOPIMHOZ0
NPOUCUIECNBUSA,; NePEUUHAS XUPYPeUHecKas 00pabomKa paHbl
Obl1a 6bIN0AHEHA 8 PALOHHOU O0AbHUYe; PAHA 3aJCUNa nep-
BUUHbBIM HAMSACEHUEM, 0OHAKO 8 NOCACONEPAYUOHHOM nepU-
0de omme4anucs NPU3HaKu 0CNAAeHUs U NAMOA0UHECKOe
omadeasiemoe.

Ilpu KomnviomepHoii momoepaguu 20106bl Gbis6AEHbL
2 UHOPOOHbIX hpaemenma (cmeKkaa) 8 MACKUX MKAHAX 8 NPo-
exyuu pybya (puc. 3, a). Ilayuenm eocnumanuzupoear 6 PKb
um. A. B. Buwnesckoeo.

Ha momenm nocmynaerusi CoCmosiHue nAyUueHma OyeHu-
84U KaK cpedHell cmeneHu msajcecmu, ommever nodsem
memnepamypot meaa do 37,3 °C. ObsexkmusHblil u He8poao-
eudeckuii cmamyc — 6e3 ocobeHHocmel.

Jlokanvrotii cmamyc: naockuil Keaououwlii pybey 6 100-
Holl obaacmu pasmepamu 3 < 4 cm (puc. 3, 6), KodxcHble no-
Kpoebl 80KpYye pydya be3 eunepemuu, npu nalbnayuu — yme-
DPEHHO b0Ae3HeHHbLI.

Russian Journal of Neurosurgery

Xupypeuueckoe aeuenue (puc. 4): 8b1noaHeHo ucceueHue
pybua 6 npedenax 30opogvlx mxareil. Ilrockuii pybey c ghpae-
MEHMAMU CMeKOA U GOCNAAUMENbHBIM KOH2AOMEPAMOM
yoanen. [Iposedena nnacmuka nepemeujeHuem KOXNCHbIX 10C-
Kymog ¢ 2 cmopoH dpye k dopyey. Beinoanen caosicnulii paspes
(0603HAUEeH HAMU KAK 8 (hopMe «2ANAKMUKU») C MPEY20NbHbI-
MU OMceueHUsIMU 8 nPoKcUMAanbhblx Konyax. Tlpu naanuposa-
HUU Onepayuy 603MOMICHble 6aPUAHMbL PA3PE308 U Nepemelle-
HUL KOJCHBIX AOCKYMO8 CMO0eAUpO8aHsl ¢ NpUMeHeHuem
npocmoil Modeau ¢ UCHOAb308AHUEM MPAHCHADAHMHOU MeX-
Huku (cm. puc. 4, e). Pana ywuma nocaoiino. Ilposedena
anmucenmuyeckas 00pabomKa, HAN0NCEHA aACenmu4ecKas
noga3Ka.

Knunuyeckoe HaOmonenue 3

Hayuenm K., 33 nem, o6pamusics 3a homoubio 6 Heli-
poxupypeuyeckoe omdenenue PKB um. A.B. Buwneckoeo
¢ 2can0bamu Ha Haauuue KOCMemu1ecko20 deghekma KOJCHbIX
nokpogoe 2on0avwl. Tlayuenm noayuun oenecmpenvroe pareHue
20/108bl NPU BLINOAHEHUU CAYHCEOHBIX 00A3AHHOCMEL 8 30He
CHeyuanbHoi 60eHHOU onepayuu, OAUMeNbHO HAX0OUACS
Ha AeHeHUU 8 20CNUMAnNsX ¢ OUACHO30M «<MUHHO-B3DbIBHOE
puKoulemupyrouee paHenue ¢ 60a8AeHHbIM OCKOAbYAMbIM

Puc. 3. JoonepayuorHoe daxHele nayueHma I.: @ — KoMnelomepHas momozpagus kocmel Yepena (3D-pexoHcmpykyus): 2 UHOPOOHbIX hpaeMeHma (cmeksia) 8 MS2KUX
MKAHAX 8 NpoeKyuu pybua (ommeyeHo KpacHsIM 08as10M); 6 — 8ud 2071086l nayuerHma do onepayuu: YepHoli cmpenkol ykazaHa obnacme pybua, KpacHol cmpesnkol — no-
JI03HeHUe 0CKO/K08

Fig. 3. Preoperative data of patient G.: a — computed tomography of the skull (3D reconstruction): 2 foreign fragments (glass shards) in the soft tissues in the projection of the scar
(red oval); 6 — appearance of the patient’s head prior to surgery: black arrow points at the scar, red arrow - at the shards
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Puc. 4. Xupypzuwecxoe JleyeHue nayuesma I.: a - eud nocneonepauUOHHa[i PaHbI hoc/le uccevyeHUs n/10CKo20 py6ua U nepemMeuieHuUs KOMCHbIX J1I0CKymoe ¢ 2 CMOPOH; 6-
nOCﬂeDnEpUuUOHHbIlj py6eu Yepe3s 1 Mec nocne onepauyuu; 8 — cxemMamu4yeckoe U306PGJIC9HU9 nepemeuwjeHuUs 10CKymos

Fig. 4. Surgical treatment of male patient G.: a — appearance of the postoperative wound after dissection of the flat scar and transposition of skin flaps from 2 sides; 6 —

postoperative scar 1 month after surgery; e — diagram of flap transposition

NPOHUKAIOWUM HepeaoMOoM NPagoli meMeHHOU KOCmU ¢ nepe-
X000M Ha OCHOBAHUe BUCOUHOL, YULUOOM MO32a MANCENOL
cmenenu, cyo0ypanbHoll 2eMamomoil, 04azom pazmo3JiceHus:
BUCOYHOU U MeMeHHOI Doaell cnpasa, AUKeopeeil, nepeaomom
nuUpamudsi 8UCOYHOL KOCMU, A MAKNCe HOCACONEPAUUOHHbIM
degpexmom npagoii 100HO-MmeMeHHO-8UCOUHO-3AMbLIOYHOI
obnacmu». Bvinonnenst nepeuunas xupypeuueckas oopabom-
Ka, 0eKoMNnpeccUOHHAs Mpenanayus yepena, ydasenue om-
JN0MKO8, 2eMamombl, NAACMUKA MEepioil M032080 000104KU
wupokot gacyueii 6edpa. B nocieonepayuonnom nepuode
PA3BUAUCH 2HOLIHO-CeNnmU1ecKue 0CA0NCHeHUsl, NAYUeHm one-
PUPOBAH NOBMOPHO, NPOBedeHO yoaneHue SnU0ypanbHoll Im-
nuemsl u aumpomacmoudomomus. boeiro 3anaanuposano
8bINONHEHUE KPAHUONAACMUKU ¢ npumeHeHuem 3D-adoumue-
HbIX MeXHOoA02Ull U MUMan08ol naacmunsl. OOHAKO 6 cés3uU
C HaAUMUeM NA0CK020 UCMOHYEHHO020 pyoua duamempom
00 6 cM 6 memMeHHO-3aMbLA0HHOU 0baacmu (8 yeny nocieone-
PayuoHHo20 pybya), no0o3peHuem Ha HapyuleHue NUMAaHus
MKaHel U 8blCOKUM PUCKOM HEKPO3a OM BbINOAHEHUs. KPAHUO-
naacmuku 6bL10 peuleHo 8PEMEHHO 8030epPICAMbCAL.
[llayuenm eocnumanu3uposan 6 Heilpoxupypeuueckoe
omoenenue PKB um. A. B. Bumnesckoeo. Ha momenm nocmy-
nAeHUs cocmosinue NAyUeHma oyeHU8anroch KaKk cpeoweil
CMeneHuy msjcecmu, memMnepamypa meaa 0viaa HOpmManbHoll.
Ouyenka Hegpoao2u1eckK02o cmamyca: CO3Hanue sicHoe, 1e60-
cmoporHuil eemunapes do 1 6aana é pyke u 2 6a1106 6 Hoee,
eemueunecmesus caeea; ommeudemcsi Hasuuue 6eavma Ha
npasom eaasy ¢ OmMcymcmeuem KOpHeaabHbix U gpomopeak-
yuil; noaoxcumenviwvlil cumnmom babunckoeo cresa.
Jlokanvhuiit cmamyc: 6 npagoii 100HO-MmeMeHHO-3aMbl-
JN0YHO-BUCOYHOIL 0baacmu onpedeasiemcsi NOCAeoNnepayuoH-
Holil I-06pasnbiii pybey 6e3 npu3HaKose 60CnaneHus, 8 memeH-
HO-3amblLA04HOL obaacmu cnpasa (8 yeay pyoya) — naocKuil
uUcmon4enHblil pydey duamempom 0o 5 x 6 cm, HenpaguAbHOU
gopmut (puc. 5, a). Ilpu myasmuchuparbHoil KOMRNbIOMEPHOU
momoepaguu 20108H020 M032a OOHAPYICEH MPENAHAUUOHHbLL

. F - ’ ﬂ\
| /

o l

Puc. 5. JoonepayuorHsle danHsle nauueHma K. u nnaHuposaHue onepayuu: a — 06-
wuli 8UO KOMHBIX NOKPOBOE 20710861 NAYUEHMA G0 ONepayuu: KpacHol cmpeskol
YKa3GHbI MECMOPacnooJeHue U opMa pybua, 3es1eHsIMU CMPEeKaMu — pasmem-
Ka npednonazaembix JI0CKYmMos; 6 — cxeMamuyeckoe u3obpaxceHue naaHupyemol
onepayuu

Fig. 5. Preoperative data of male patient K. and surgical planning: a - appearance
of the skin on the patient’s head prior to surgery: red arrow shows the location and
shape of the scar, green arrows show mapping of the suggested flaps; 6 — diagram
of the planned surgery

Oeghekm 6 memMeHHO-3aMbLA0UHO-BUCOYHOU 001aCMU CHPABA.
3anaanuposano xupypeuueckoe aeuenue deghpeKma Koxucu 2o-
a0ebl (puc. 5, a, 6).

B xo00e xupypeuueckoeo emeuiamenscmea GbinoAHeHbl
ucceuenue naocK0eo pyoya, nAacmuKa nepemeuyeHuem Koic-
HbIX A0ckymoe ¢ 3 cmopon. [locaeonepayuonnsiii nepuoo
NPOMeKan ¢ NOAOHCUMENbHOU OUHAMUKOU, HabAl00ancs pee-
pecc 6oae6020 cundpoma. Kocmemuueckuii agpgpexm docmue-
Hym. Pana 3axcusa nepeuunvim HamsceHuem, nPUHAKU
80CNANECHUS OMCYMCMBOBANU.
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Puc. 6. XupypeuquKoe neqeHue nayuesma K.: a - UHmMpaonepayuHHas d)amoepad)uy nocsie 8bIN0JIHEHUS NJ1IACMUKU hepeMeWweHHbIMU JIOCKYymamu ¢ 3 CMOPOH; 6 - KocMe-

muyeckul pe3ynbmam 4epe3s 6 Mec nocsie 8bINUCKU

Fig. 6. Surgical treatment of male patient K.: a — intraoperative photo after reconstruction with transposition flaps from 3 sides; 6 — cosmetic result 6 months after discharge

Kiaunuyeckoe Ha0monenue 4

Ilayuenm A., 53 sem, o6pamuacs 3a NOMOUbIO 6 Hell-
poxupypeuveckoe omadenenue PKB um. A.B. Buurnesckoeo
¢ Jcanobamu Ha Haauuue epyd0oeo KoXiCcHo20 Dehekma 6 npa-
60l MeMeHHO-8UCOUHOU o0baacmu, eHOlUHoe omdensemoe
u3 obaacmu pyoua u nepuoduueckyio cyogpedpurbHyo mem-
nepamypy 6 HouHoe 8peMs.

U3 anamuesa: panee nayuenm 6bli Onepupo8an 8 Opyeom
yupexucoeHuy no o800y 0AUL0ACMPOUUMOMbL BPABLIX A0OHOI
U 8UCOYHOIL 00Aell (8bINOAHEHA KPAHUOMOMUS 8 NPABOLl 100~
HO-8UCOYHOI 001aCMU ¢ MUKPOXUPYDUHECKUM YACMUYHbBIM
yoaneHuem onyxoau); npoeedeHsl syueaas mepanus, 5 Kypcos
XUMUOMepanuu 10MYCMUHOM,; 3amMeM GblNOAHEHO NOBMOPHOe
onepamueHoe MeulamenbCmeo 6 Ces3u ¢ peyudusom onyxo-
au. Y nayuenma cghopmuposancs obuuptblii nOCmMAy4esoll
KOXCHYLI Deghekm 6 8ucouHoll obaacmu.

[layuenm ocmompen Komb6ycmuo01020M, ycmaHoeneH noo-
KOJCHbLE dcnaHdep 045 nodeomoeku K pekoncmpykuyuu. Tlocie
amoynamoproeo 0000¢c1e008aHUS NAUUEHM 20CRUMANUUPOBAH
6 Helipoxupypeuueckoe omdenenue PKb um. A.B. Buwnes-
CK020.

Ha momenm nocmynaenus cocmosiHue nayueHma oyeHu-
841U KAaK cpedHell cmeneHy msajcecmu, memnepamypa me-
aa — cyoghebpunvras. OueHka He8poa02UHeCK020 CMamyca:
CO3HAaHUe ICHOe, KOHMAaKmeH, oueHKa no wikane komot Inaz-
20 — 15 6annos, eemunapes 6 ne6vix KOHeHHOCMAX — 4 6aina;
(DYHKUUS HepenHbiX HEPBOB He HapyueHa, homopeariyus Hcu-
6as, D = S; napywenuii yyecmeumenvHocmu Hem; yHKyUU
Ma308biX 0P2aHO8 KOHMPOAUPYem,; MO3NCEHK08ble PYHKUUU —
0e3 HapyuwieHull.

Jlokanvublit cmamyc: 8 npasoii memeHHO-8UCOUHOIL 00-
aacmu — KodcHblll degpekm pazmepom 5 % 4 cm ¢ npunexca-

WUM Y4aCcmKoM HeKpo3a 00 6 x 6 cm (puc. 7, a). U3 panst —
aKccydamugHoe omaodensiemoe 2HOUHO-HEKPOMUUECK020
xapaxkmepa. B aeeoii 100H01 0baacmu — nponexceHs 8 npo-
eKyuu no0KoxICcHo20 scnandepa (puc. 7, 6).

B x00e xupypeuueckoeo aeuenus Ha 1-m smane yoanreu
acnandep, 3amem UcceueHbl HeKpOmMu4eckue MKanu U ceuye-
8011 KaHaA, y0aneH U3MeHeHHbl KOCMHbLU A0CKYM, 8bINOAHE-
Ha naacmuKa nepemeujeHueM KONCHbIX 10CKYMO8 8 GUCOHHO-
memeHHOI obnacmu.

PE3YJIbTATHI M OBCYXAEHUE

Br160p MeTOma BOCCTAHOBJICHMST KOXHBIX Te(DEKTOB
BOJIOCHCTOI YaCTH TOJIOBHI IIPEACTABIISICT COOOI OMHY
W3 BaXKHEHIINX 331249 B PeKOHCTPYKTUBHOM Xupyprun. OH
3aBUCUT OT MHOXecCTBa (paKTOpPOB, BKIIIOYAS ILJIOMIAIb
¥ TIyOMHY TTOpakeHUs, aHATOMHYECKYIO JIOKATU3AIINIO
nedeKkTa, COCTOSHUE OKPYXKAMIIMX TKaHel, Halmdue
MOCTIYYEBBIX U3MEHEHM, MTOBTOPHBIX BMEIIATEIbCTB,
BOCITAJIUTEIIBHBIX IIPOLIECCOB, a TAKKE ODIIIECOMATHIECKOE
cocrostHUe TmareHTa. CorracHO COBpeMEHHBIM MEXKIy-
HapOIHBIM peKoMeHaauusaM [13], misa nedeKToB Iioma-
Ib10 <4—10 cM? MPeAnOYTUTENIBHO TPUMEHEHUE TIEPBUY-
HOTO YIIWBAaHUS ¢ HATSDKeHHEM KpaeB. Takume DaHHBIE
OBLTY TTOJTy4YeHBI U B 10-JIeTHEM peTPOCTICKTMBHOM MCCIIe-
nmoBanum, mpoeneHHoM H.U. Jang u Y.W. Choi (2020)
Ha 0a3e 6ospHUILI Canrre Ilaiik YHuBepcutera Umxke
B Ceyizie [13]. B aTom ananmse u3 56 mauneHToB ¢ 1edek-
TaMU KOXHU TOJIOBHI IUIOLIAABI0 <10 cM? IIpSIMOE 3aKphITHE
paHbI ¢ yiuImBaHueM ObLIO IpoBeaeHo y 33 (58,9 %) nauu-
eHToB; B 11 (19,6 %) ciy4asx rnpeanoyreHue ObUIO OTAAHO
MECTHOMY JIOCKYTY, a KOXKHBIN TPaHCIUIAHTAT OBLT UCTIOJb-
30BaH y 9 (16,07 %) nauueHToB. [1o0 MHEHUIO APYIHX
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Puc. 7. llpedonepayuoHhbie daHHble nayuerma A.: @ — 06wuli 8UG KOXCHLIX NOKPOB0B NAyUeHmMa 00 0Nepayuu: KPAcHLIM 080/10M YKA3GHO MECmopacnooXeHue NPOIeHHs
8 NPOEKYUU NOOKOXCHO20 3CNAHOEPA, 3e/leHbIM 080/I0M — KOMCHbIU Oe(heKm C NpUNIexawuM y4acmKoM HeKpo3a, KpacHol uHueli 0603HayeHa pasmMemKa npednonazaembix
Jlockymos; 6 — 8ud noc/ie ydaneHus NoOKoXCHO20 acnaHdepa

Fig. 7. Preoperative data of male patient A.: a — appearance of the patient’s skin prior to surgery: red oval shows the location of a bedsore in the projection of subcutaneous
expander, green oval shows a skin defect with neighboring area of necrosis, red lines map the suggested flaps; 6 — appearance after removal of the subcutaneous expander

Puc. 8. Xupypauyeckoe neqeHue nayuesma A.: @ — cxeMamuyeckoe U306PGJK€HU€ nepemeuyeHuUs 10CKymaos; 6- KaPMUHQ Noc/ie UcceyeHus HeKPOMU3UPOBAHHOU MKAHU,
NJIACMUKU KOMCU CKA/TbNA 8 BUCOYHO-meMeHHol obnacmu nhepemeuwjeHHbIMU JTOCKymamu; 8-0 — KapmuHa Yyepe3 2 Mec Noc/ie 8bINUCKU

Fig. 8. Surgical treatment of male patient A.: a — diagram of skin transposition; 6 — view after dissection of necrotic tissues, scalp reconstruction in the parietotemporal area
with transposition flaps; -0 — appearance 2 months after discharge
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aBTOPOB, IIpM pa3Mepax medekTa MITKMX TKaHeil or 4
110 50 cM? Gosee HaaeXXHBIM U (DYHKLIMOHAJIbHO OIpaBIaH-
HBIM METOIIOM SIBJISICTCST MCITOJIb30BaHIE MECTHBIX JIOCKY-
TOB — POTAIIMOHHBIX, TPAHCITO3UITMOHHBIX I KOMOWHM -
pOBaHHBIX [ 14].

PoTtanmoHHBIC TOABIKHBIC JIOCKYTHI, KOTOPHIM OBLIO
OTIAHO TPEATIOUYTEHNE U B HAIllEeM MCCIICIOBAaHNN, IMEIOT
PSI IIPENMYIIECTB TIepe TPAHCIIO3UIIMOHHBIMUY TIPH JC-
dekTax cpemHero pa3Mepa, KOTOpPBIE CBSI3aHBI C OTCYTCT-
BHEM OTpaHUYEHUI 110 TTIepEeMEIIeHUIO JJOCKYTa, BO3MOX-
HOCTBIO afallTalliy HampaBJICHWSI MUTAIONIeH apTepuu
1 JIOCKYTa B 30HY nedeKTa, COXpaHEeHUS TMHUN POCTa BO-
soc. K anajornmaabsiv BeiBomaM nipunniy 1 Bpaun K. Seretis,
N. Bounas 13 MeIUIIMHCKOM IIKOJTbI YHUBepCcUTeTa SIHUHBI
(Ipermst). B mx mccnemoBanmu 3a riepriox ¢ ¢ 2019 mo 2024 .
PEKOHCTPYKLIMST KOXHU TOJIOBBI C TIOMOIIBIO TEXHUKHU PO-
THPOBAaHHBIX JIOCKYTOB OBLIa TIpoBeaeHa B 152 ciydasx
y 138 manmeHTOoB, IIpK 3TOM pa3Mep dedeKTa BapbHUpPOBa
ot 30 1o 96 MM (cpenuuit nuametp 52,8 + 8.8 mm) [15].
IIpu noBpexaeHnn, pa3Mep KOTOPOro MpeBbIIIal 6 cM
B IJTUHY WJIN ITAPHWHY, OBIJIA MCIIOJb30BAHBI JOIIOTHM -
TEJIbHBIC METOIBI IJIST YBETMICHUSI MOOMIIBHOCTH POTHPO-
BaHHOTO JIOCKYTa, TAKME KaK «pa3pe3 Ha OCHOBAHUMU JIOC-
KyTa» (back cut), «<Haceuku armtoHeBpo3a» (galeal incisions)
" T. . OCIOXHEHMS B pa3HbIE CPOKU ITOCIIe PEKOHCTPYK-
Uy ObLIM OTMedeHbl Bcero y 13 (9,4 %) mauueHTOoB,
a 3CTETUIECKHE PE3YIBTaThl, ICXO/sI U3 BBICOKMX ITOKAa3a-
Telleil TI0 BU3yalbHOU aHajoroBoit mxkane (9,4 = 0,3),
OB YIOBJICTBOPUTEIHFHBIMU, IEMOHCTPHUPYS OTINIHOE
COOTBETCTBHE IIBETa M TEKCTYpPHI 0€3 MCKaKECHUST TUHUU
poCTa BOJIOC WJIM 3HAYMTEJBHON ITOCIIeOTNepalliOHHOMN
ajorrein. B mpencraBieHHBIX HAMH CIIydasiX He TIPOBO-
IUJIAaCh CTAaHAAPTU3NPOBAaHHAS OIICHKA YIOBIETBOPEHHO-
CTM MO ImKajaM (HaIllpuMep, BU3yaJIbHON aHAJIOTOBOM
mkaje). [To HallleMy MHEHUIO, BHEIPEHUE TaKUX BaJlM-
JVPOBAHHBIX OMPOCHUKOB B OYIyIIMX MPOCTIEKTUBHBIX
WCCIICIOBAHUSIX SBIISICTCS] BAXKHOM 3amadeil 1T 00 beKTHB-
HOM OIIEHKN KOCMETUICCKMX U (DYHKITMOHATIBLHBIX PE3YIh-
TaToB.

B ciyuasix 6osee oOIIMPHBIX TIOBPEXKIEHUN — CBBILLIE
50 cMm?, 0COOEHHO IPU BOBJIIEYEHUU HAAKOCTHULIBI MU
B YCJIOBUSIX JIy9eBOTO (pr1Opo3a, — IMOKa3aHO MCITOIb30Ba-
HHUE CBOOOTHBIX WX MIepeMEIIeHHBIX JJOCKYTOB Ha COCY-
IIACTOM HOXKE, BKITIOYAsT KOXKHO-MBIIIICYHBIE X BAPUAHTHI
[16]. Bce npeacraBieHHbIE B HALLIEH pabOTe KITMHUYECKUE
CJIy9au COOTBETCTBYIOT medeKTaM HeOOJIBIIOTO U CPeIHE-
ro pa3MepoB, He MPEBBILIABLINM 6 X 6 CM, YTO OIpeae/ -
JIO BEIOOD B TIOJTh3Y JIOKAJTBHOM TUTACTUKU.

CortacHo pe3ybraTaM MeTaaHanm3a 393 peKOHCTPYK-
TUBHBIX BMEIIATEILCTB HAa KOXKeE TOJIOBBI, 00IIIast YacToTa
OCJIOXKHEHHUI TIPW MCITOJIb30BAHUM MECTHBIX JIOCKYTOB
He npesbimaeT 20 %, Bkoyast reMatoMsl (4,6 %), vuH-
dbexuu (1 %), cepomsl (0,8 %) 1 HeCOCTOATEIBHOCTD
wBoB (10 16 %) [17]. B apyrom ucciegoBaHUK, BKIIOYAB-
mreM 54 mmatmenTa ¢ gedeKTaMu TUToIaasio ot 5 1o 150 cm?,
B 66,7 % cilyyaeB IpUMEHSUIA TPAHCIIO3ULIMOHHBIE JIOCKY-
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Thl, B 20,4 % — pOTAaLMOHHO-ITOABUXHbBIE, IIPX 3TOM 00-
IIast 9aCTOTa IOCIeOIIe PAllMOHHBIX OCIOXHEHU COCTa-
Buja <10 % [4]. DTy gaHHbIE TOATBEPKAAIOT BEICOKYIO
HaIeXXHOCTh MECTHBIX METOIOB PEKOHCTPYKIIMH, OCO-
OCHHO IIPU COXPAaHEHUHU alleKBATHOTO COCYIUCTOTO M-
Tanud [18]. B Hammx HaOMI0MeHUSAX BCe MAIUEHTHI Me-
pPeHeCIN Oollepaluy 0e3 OCIIOXXHEHUI, BO BCEX CIIyJasx
IOCTUTHYTO TEPBUYIHOE 3aKMBJIICHHE C XOPOIIUM KOC-
MeTU4IeCKUM 3¢ (PEKTOM, UYTO ITO3BOJISIET paCCMaTPUBATh
MPeIIOKEHHBIN ITOAXO0I KaK KIIMHUYECKHN OpaBIaHHBIN
U1 0€30MacHbIN.

ODHUM W3 KIOYEBHIX (PAKTOPOB, OIPEACISIONINX
ycrexX peKOHCTPYKIINHN, SIBIISICTCST BacKymsipmu3anmst. [IBA
MpeacTaBseT coooit HanboJee cTabUIbHBINA U aHATOMU-
YeCKU TIPOTHO3UPYEMBIIf NICTOYHUK ITUTAHMS UTST JTIOCKY-
TOB B BUCOUHO-TeMeHHOM 30He. [1o mTaHHBIM cHCTeMaTH-
YeCKUX 0030pOB, YacTOTAa YACTUYHOTO WJIM TTOJTHOTO
HEKpo3a TKaHe#l Ipyu HapyIIeHUHW COCYIUCTOTO IMUTaHMS
Kosebsercst ot 5 1o 12 %, onHaKo Mmpu IMpaBUILHOM ILIa-
HUPOBAHUU U COXPaHECHUHN MMUTAIOMIEH HOXKHN 3TH PUCKHU
3HAYNTEIHPHO CHIDKAIOTCS. B KaxkmoM 13 mmpecTaBIeHHBIX
HaMM CJIydaeB COXpaHeHHWE M MOOMIM3AIMs ITUTAIOIICIH
BeTBU [1BA obGecrieunim moaHyo X1U3HeCII0OCOOHOCTh TKa-
Hell. DTo MoATBepXKAaeTCS M TaHHBIMU IPYTHX aBTOPOB:
B CEpUU OMepaluii, Tae UCII0JIb30BaIv JTOCKYThI Ha [1BA,
BBDKMBaeMOCTh coctaBuia 96—100 %, rpu 3TOM pUCK Be-
HO3HOTO 3aCTOsT OTMeYaJICs JTUIb B 2,4 % ciydaes [19].

Ocoboe BHUMaHME yICISIeTCS MallieHTaM C TTOCTIy-
YeBBIMM U3MEHEHUSIMH. JIydeBast Teparusi, IpuMeHsieMast
B OHKOJIOTYHM TOJIOBHI M IIIeH, CYIIIECTBEHHO YXYIIIAeT pe-
TeHepaTOpHBIC CBOMCTBA TKAaHEH, CHIDKAeT MUKPOLIMPKY-
JISIIIAIO M YBEJTMYMBACT PUCK MH(EKIIMOHHBIX OCIIOXKHE-
HUI, 4TO 3aTPyIHSIET MPOBEACHUE PEKOHCTPYKTUBHBIX
omepaumii. CoracHO DJaHHBIM OHOTO M3 MCCIeIOBaHMI
[20], mpemmmecTByOIIAs JTydyeBasi TepaIysl MIOBBIIIACT BE-
POSITHOCTh HECOCTOSITEJIbHOCTH IIIBOB B HECKOJIBKO pa3,
YBEJIMYMBACT CPOK 3aXKUBJIICHUS 1 TpeOyeT 0ojiee arpec-
CHBHOM ITOC/ICOTIepallnOHHONM Tepanuu. OgHAKO Haxke
B TaKMX YCJIOBHSIX MCIIOJb30BaHNE BAaCKYJISIPU30BAHHBIX
MECTHBIX JIOCKYTOB ITO3BOJISIECT ITOJIYYUTh CTAOVMIIBHBIN pe-
3y/IBTaT. Y 2 M3 HAIIMX MAIIMEHTOB ¢ Ae(eKTaMU ITOCIIe XH-
MMOJTy9eBOM Tepanuy (KJIMHUIecKre HaomoneHus 1 u 4)
3aXXUBJICHIE TIPOMCXOIMIIO 0e3 TIPU3HAKOB UIIIEMHH, He-
CMOTpSI Ha BhIpaXkeHHbIe (DMOPO3HBIC M3MEHEHMSI B TKAHSIX.
DTO moATBEPXKIAET BO3MOXHOCTh 0€30I1aCHOTO ITPUMEHE-
HUSI MECTHOM TUTACTMIKY J1aKe B HEOJIaTOPUSTHBIX YCIIO-
BUSIX, €CJIM COXpaHSIETCST COCyIMCTOe CHaOXeHue [21].

IMpumeHeHHAsI HaMU MOIU(PUKAIIHS TPAHCIIO3UITNOH-
HOTO JIOCKYTA MPEACTABIISICT COOOM amaITallfio KJacCuie-
CKOM METOIWKM C PSIAOM YCOBEpIIeHCTBOBaHMI. OCHOBY
cocTaBIWIO (POPMUPOBAHIE KOXKHOTO JIOCKYTa B BUIE T10-
BepHyTOi Ha 90° 6yKBHI «I1» ¢ cOXpaHeHUEM MUTAIOLIEI
BeTBU I1BA. 1o naHHBIM IMTEpaTyphl, IJIOLIAAL JOCKYTa
IOJKHA TPEBBIIIATh pa3dMmep medekra B 2—3 pasa s
MUHUMU3AIAN HATSKEHUS M oOecTieuyeHUsT HaaeXKHOM
LUPKYJISIUMY KpoBU [22]. OmMHAKO HAMU Ha ITpakKTUKe
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COOTHOILLIEHUE ObLIO YMEeHbIIeHO 110 1,5:1, 6e3 yxyaieHust
TpoduKu. JIOMOTHUTENBHO ObLIa COKpallleHa HVIKHSS
JIMHUS pa3pesa, CMEILEH LeHTP pOTallMK BIEpea, a TAaKKe
BBITIOJTHEHA ITyOOKAast MOOYIIM3AIIMs TKAaH OT OCHOBaHMSI.
DTH MePHI IO3BOJIAIIN JOOUTHCS ONTUMAJIEHOTO COITOCTAB-
JICHUSI KpaeB M 3CTETUYECKOTO pe3ysbraTa IIpHu coxXpaHe-
HUU HaJIe3KHOTO KPOBOCHAOXKCHMSI.

OnHoit 13 0cCOOEHHOCTEN JAHHOM TEXHUKHM CTajo TO,
YTO HAIIpaBJICHHE TIePeMEICHISI JTJOCKYTa B UICXOMHOMN MO-
nuduKanuu HOPMUPOBAIIO TTOUTH TEPIICHINKYIISIPHBIA
yroJ K Tpaektopuu [1BA. HecMoTpst Ha To 4TO B HallleM
cIyJae 3TO He IIPUBEJIO K HATSDKCHUIO apTepyM WA He-
Kpo3y, No00HAasi OpMeHTALKSI MOXET ObITh MOTEHLIMATbHO
OITaCHOI B MeHee 0J1aronpusITHRIX yeaoBusx. Ha ocHoBa-
HUM aHa/In3a aHATOMUYECKUX B3aMMOOTHOIICHUN MBI
MIPEIIOXKUIN aJIbTepHATUBHYIO MOIN(UKAIINIO: OpUEeHTa-
LIS IUTMHHOM OCH JIOCKYTa CTPOTO T10 X0y apTepUH, C PO-
Taluel TKaHEBOro 6JI0Ka BIepel MO HEOOIBIINM YIJIOM.
DTO0 MUHAUMHU3HUPYET PUCK Iepernda CoCynoB, CHIUXKAET
BEPOSATHOCTD UIIIEMUHU W YIYIIIaeT COOTBETCTBUE TeOME-
TPUM JIOCKYTA.

[IpemraraeMblit HAMA B KITMHUIECKOM HaOIIONeHUHN 2
MeTOJ 3aKJII0YacTCsI B MCITOJIb30BAaHNM TIPEABAPUTEIHLHO
ITOATOTOBJICHHON CXEMBI pa3pe3a, BHIIIOJTHEHHOM Ha Oy-
MaXHOM HOCHTeJIe, U INTAHUPOBAHUS M BU3yaTU3aINT
pa3pe30B IIPH TUIACTUICCKUX OIEPAILNAX C MepeMelleH-
HBIMU JIocKyTaMHu. [lociie TOATOTOBKM CXeMBbI OHA aKKYy-
paTHO MPHUKJIANBIBACTCS K TIOBEPXHOCTH TOJIOBBI ITAITUEH-
Ta B 00JIaCTH IIpeAIlolaraeMOM oIlepallii C IIEJIbIO
oIpenesIeH!s] TOUHBIX TPAHUII pa3pe30B 1 ONTHUMU3AINN
XMPYPrUYECKOro goctyina (puc. 9).

JaHHBIN ITOIXO ITO3BOJISICT ITOBBICUTH TOYHOCTD BBI-
IMOJITHEHUST pa3pe30B 3a CUYCT BU3YAIbHON OpHMEHTAILINU
1 TIpeABAPUTEILHOTO TNIAHMPOBAHMS, a TAKXKE CITOCOOCT-
BYeT CHIDKCHUIO pHCKa OIIMOOK B PACIIONIOKEHNY JTUHUN
paspe3a. Meronnka 0COOCHHO aKTyaJbHa IIPH CJIOXKHBIX
PEKOHCTPYKTHBHBIX BMEIIATEIbCTBAX, TPEOYIOIIUX TOT-
HOTO CJIeIOBaHUSA TJIaHy 1 MUHUMM3aLMH TPaBMaTU3aIuN
OKPYXaIOIINX TKaHEe.

B 1ie10M mcmob30BaHMe CXeMBI pa3pe3a B BUiE Oy-
MasKHOTO IITa0JIOHA SBIIIETCS IIPOCTHIM, JOCTYITHBIM 1 3()-
(hbeKTUBHBIM METOIOM IOBHIIIICHIS TOUHOCTH M 0€30ITaCHO-
CTH HEMPOXUPYPIUUCCKUX M TUIACTMUECKUX BMEIIATEIbCTB
B 00JIACTH TOJIOBHI.

OTmeTbHOTO BHUMAHUSI 3aCTy*KMBAaeT BOIIPOC O pa3-
BUTHUHU pyO1IOBOI1 ajorein. 1o MHEHUIO psiza aBTOPOB,
BHEAPEHNE IOIOJTHUTEIBPHBIX METOINK, TAKUX KakK (hoJI-
JIMKYJISIpHAs MAKPOAyTOTPAaHCIIAHTAIINS, MOXET TTOBBI-
CHTB 3CTETUIECKYIO YIOBIETBOPEHHOCTh, OCOOEHHO Y MO-
JIoabIX mauneHToB [23]. UHbuabTpaums TMHUM pa3pesa
pacTBOpaMU C BA30KOHCTPUKTOPAMU, IPOBEICHUE pacce-
YeHHH 110 HAIIPaBJICHHUIO POCTA BOJIOC U COOJIIOACHME Ha-
TsKkeHus <5 % 1o Beeil JTMHE 1Ba 3HAYMTEIbHO CHIXA-
10T BepOSITHOCTD PYOILIOBBIX M3MEeHEeHMI. Takske MHTepeceH
OITHIT TIPUMEHEHUSI HACEYCHHBIX TPAHCIIO3UIIMOHHBIX
JIOCKYTOB, TTO3BOJISIIOIINX YBEJIMYNUTh MX IIPOTSIKEHHOCTD

3a CYET MPOIOJIBbHOM 2JIACTUYHOCTUA 0€3 KPUTHUIECKOTO
HaTSDKEeHHS. YCTaHOBJICHO, YTO 1 Haceyka Ha alTOHEBpPO3e
yBEJIMUYMBAET MJIMHY JIOCKYTa B cpeaHeM Ha 1,67 MM,
P MHOXXECTBEHHBIX HaceYKaxX HATSKEHUE JIOCKYTOB
yMeHbIaeTcs B cpeaHeM Ha 40 %. I1pu pasmepe nedexra
10 100 cM? MEeCTHBIX TKAHEil MOXKET OBbITh JOCTATOYHO
IUIST 3aKPHITUS U AedeKTa, U TOHOPCKOTO JIoXa TIpH -
POKOI1 TIpeITapoBKe ¥ BHITTOJIHEHUHN TajcabHBIX HaCeUeK
[24, 25].

CpaBHeHHE ¢ IPYTUMU PEKOHCTPYKTUBHBIMA METOIA-
MU TIOATBEPXKIAaeT pa3yMHOCTh M 0OOCHOBAHHOCTD HC-
TIOJIb30BaHMS JIOKATBHBIX JIOCKYTOB ITpH Ae(heKTax Majoro
¥ cpegHero pa3MepoB. Ilpm Gosee KpymHBIX medeKTax
(cBbiie 80—100 cM?), 0COOEHHO C BOBJIEYEHMEM HATKOCT-
HUIBI WUIK TIPY TTIOJTHOM MCCEUYCHUM galea aponeurotica,
MIPUMEHSIIOT CBOOOTHYIO KOXHO-(pacIMaIbHYIO MIN KOX-
HO-MBIIIEYHYO ayTOTPAHCIUIAHTALINIO, B TOM YHCIIE C FC-
MOJIb30BaHNEM MBI latissimus dorsi, m. temporalis inu
JIOCKYTAa C JIaTepajbHOI moBepxHocTH Oeapa [16]. B or-
NETBHBIX CITYJasiX IUTsI 3aKPBITHS OOIITMPHBIX WY TITyOOKIX
paHEeBBIX ITOBEPXHOCTEI MCIIOIB3YIOT CBOOOIHBIN ayToO-
CaJIbHUK C BOCCTAHOBJICHHEM COCYIMCTOI HOXKH KaK Bpe-
MEHHOE OMOJIOTHIEeCKOe IMOKPHITHE. TeM He MeHee B YCIIO-
BUSIX PETHOHAIBHOTO HEHPOXUPYPTUUECKOTO CTallMOHAapa
MBI OTHAaeM TIpeAIodTeHre 60Iee TPOCTHIM M HaIeKHBIM
METOIUKAM.

Puc. 9. [lpedonepayuorHoe nnaHuposaHue UKl pa3pe3a c UCNO/b308aHUEM MPAHC-
napasmHo20 Memoda Ha aucme bymazu (cxema)

Fig. 9. Preoperative planning of dissection lines using lined paper template (diagram)
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DCTeTUYeCKUIA aCITeKT PEKOHCTPYKIINN CKaJIbIla MME-
€T BaXKHOE 3HAYCHHUE IS TICMXO3MOILIMOHAIBHOTO CTaTyca
mareHTa. CorjlacHO JaHHBIM 0030pOB, YIOBIIETBOPEH-
HOCTB Pe3y/IbTaTOM MOCJIe MECTHOM TUTACTHKY COCTaBJISIeT
ot 75 10 90 %. IlaumeHTsl, IEpeHEeCIIE TTOTOOHBIE BME-
IIaTeICTBA, OTMEYAIOT BRIPAKEHHOE YIyJIIICHUE KaYeCT-
Ba XXW3HH, CHIDKEHUE COIMAIbHOMN TPEBOXHOCTH M BOC-
CTaHOBJICHUE YBEpEHHOCTH B cebe.

Ha ocHoBe maHHBIX JIUTEPaTyphl MOXKXHO IIPEIITOJIO0-
XKHUTh CJICAYIOIINI aJrOpUTM: IIpHW IUTomanu nedekra
<4 cM? — iepBAYHOE YIIWBAaHUE, ITpH rutoragy 4—50 cm? —
MECTHBIC POTAIIMOHHBIC WU TPAHCIIO3UIIMOHHBIC JIOCKY-
ThI, IIpu AedekTax >50 cM? 1 OCIOXKHEHHBIX CIydasx (JIy-
yeBasi 00JIe3Hb, XPOHMIECKIIA BOCTIATUTEIIBHBIN ITpolIece,
OOHaxXeHue TBEPAO MO3roBOI 000I0YKN) — MPEAIIoUTe-
HHE OTHAIOT CBOOOTHBIM JIOCKYTaM.

CremyeT OTMETUTD OTpaHWYCHMS HAIIIETO MCCIIeA0Ba-
HUS — HeOOJIBIOI 00heM BEIOOPKH (4 CiTydast), TOraa KaKk

Jlutepatypa | References

1. SunY,, Liu X., Ye Q. et al. Maximal resection for malignant scalp
tumors: is it valuable for long-term follow-up? Transl Cancer Res
2025;14(7):4024—33. DOI: 10.21037 /tcr-2024-2223

2. Stepniewski A., Lehmann W., Schilderoth M. et al. Local
and regional flaps in scalp reconstructions: a retrospective analysis.
JPRAS Open 2025;44:291-9. DOI: 10.1016/j.jpra.2025.03.005

3. Gupta P, Srivastava S. Reconstruction of scalp with local axial
flaps. Indian J Otolaryngol Head Neck Surg 2022;74(Suppl 2):
2265—72. DOI: 10.1007/s12070-020-02103-5

4. Seretis K., Bounas N., Lykoudis E.G. Reconstruction of scalp
defects with rotational flaps: a retrospective study. Ann Med Surg
2024;87:122282. DOI: 10.1016/j.amsu.2023.122282

5. Kumar S., Kumar Gupta S. Clinical study of various methods of
reconstruction of scalp defect and its outcomes. Int J Pharm Clin
Res 2023;15(10):1541—4.

6. AakymoB M.M. Bxian C.C. FOquHa 1 ero HaydHOI IIKOJIBI
B Pa3BUTHUE XUPYPTUU U CMEXHBIX 00T1acTei METUITMHBI
(x 120-netuio co aHs poxaeHus ). Xupyprust 2011;11(4):3—6.
Abakumov M.M. The contribution of S.S. Yudin and his scientific
school to the development of surgery and related fields of medicine
(on the 120™ anniversary of his birth). Khirurgiya = Surgery
2011;11(4):3—6. (In Russ.).

7. UBanoB H.W. BHeapeHre MUKpOaHACTOMO30B B PEKOHCTPYKTUB-
Hylo xupypruio. [InactTiueckasi peKOHCTPYKTUBHASI MUKPO-
cocymucrast xupyprus 1965;4:12—8.

Ivanov N.I. Introduction of microanastomoses into reconstructive
surgery. Plasticheskaya rekonstruktivnay mikrososudistaya
khirurgiya = Plastic Reconstructive Microvascular Surgery
1965;4:12—8. (In Russ.).

8. KazaniieB A.A. ONITUMU3AIIMSI PACTIONOXEHUS KOKHBIX IOCKYTOB
MPY PEKOHCTPYKIINU Ha TOJI0Be. BOmmpochl peKOHCTPYKITNY U TLTa-
ctrueckoit xupypruu 1972;10(2):45-52.

Kazantsev A.A. Optimization of skin flap positioning in head
reconstruction. Voprosy rekonstruktsii i plasticheskoy khirurgii =
Issues of reconstruction and plastic surgery 1972;10(2):45—52.
(In Russ.).

9. Burget G.C., Nussbaumer A., Arnold P.G. Development of flap
incisions and fixation techniques for head defects. Plast Reconstr
Surg 1978;61(5):740-9.

10. Wu C.C., Lin PY., Chew K.Y., Kuo YR. Free tissue transfers
in head and neck reconstruction: complications, outcomes

JIJISI BBIBOAOB, OCHOBaHHBIX HAa CTATUCTUYECKU TOCTOBEP-
HBIX JTaHHBIX O YaCTOTE OCJOXHEHUN M JOJITOCPOYHBIX
pe3yabTaTax, KeJlaTeJIbHO HaKOTIJIeHNEe OOJbIIEro 4yncia
HaOJIIONEHUIA.

3AKJTIIOYEHUE

Hcceuenune yyacTka HeKpo3a KOXHU 00J1acTv CBOIA
yepera ¢ MOCIeAYIOIIMM 3aKPbITUEM €ro OJIM3JIeKalluM
JIOCKYTOM Ha COCYIMCTOM HOXKE 0Ka3aJ0Ch 04eHb 3(-
(beKTUBHBIM, OTHAKO IJIS JYUYIIETO 3CTETUUYECKOTO pe-
3yJbTaTa TpedyeT HEKOTOpOoii MoAuGUKALMU C YMEHb-
LIeHNEM COOTHOILIEHUS JIOCKYTa U IJIMHBI HUXHEHR
JIMHUU pa3pe3a JIOCKYTa IpU MPaBUIbHOM €ro MOOUIM-
3alUUM U COXpaHEHUEM MHTAKTHBIMU KPOBOCHAOXa-
[O1IMX apTepuii. JlaHHas METOAMKA MOXET IPUMEHSITh-
Csl KaK oIlepalus Boibopa Ipu HeOOIbIIKUX 110 pa3Mepy
U r1youHe (10 acuuy ¥ HaAAKOCTHUILIBI) KOXKHBIX [€-
dexrax.

and strategies for management of flap failure: analysis of 2019 flaps
in single institute. Microsurgery 2014;34(5):339—44.
DOI: 10.1002/micr.22212

11. CaukoB A.B., [lIu6aes E.}O., Kucenb I.A. OTpbIB CKajIbIla: COB-
PEMEHHBIE CITOCOOBI BOCCTAHOBJIEHMSI KOKHOTO ITOKPOBA TOJIOBBI
(x cratbe C. B. CMupHOBa 1 coaBT. «BoccTaHOBIEHNE MATKUX
TKaHeii TOJIOBHI MTOCIIe OOIIMPHOTO KOKXHOTO NedheKTa ee BOJIOCH -
croit yactu»). Heitpoxupyprust 2008;2. JoctymHo mo: https://
cyberleninka.ru/article/n/otryv-skalpa-sovremennye-sposoby-
vosstanovleniya-kozhnogo-pokrova-golovy-k-statie-s-v-smirnova-
i-soavt-vosstanovlenie-myagkih-tkaney (mara mocryma 16.12.2025).
Sachkov A.V., Shibaev E.Yu., Kisel D.A. Scalp detachment:
modern methods of scalp skin restoration (to the article
by S. V. Smirnov et al. “Soft tissue restoration of the scalp after
extensive skin defect of its hairy part”). Neyrokhirurgiya =
Neurosurgery 2008;2. Available at: https://cyberleninka.ru/
article/n/otryv-skalpa-sovremennye-sposoby-vosstanovleniya-
kozhnogo-pokrova-golovy-k-statie-s-v-smirnova-i-soavt-
vosstanovlenie-myagkih-tkaney (access date16.12.2025).

12. Yoo B.W., Oh K.S., Kim J. et al. Modified keystone perforator
island flap techniques for small- to moderate-sized scalp
and forehead defect coverage: a retrospective observational study.

J Pers Med 2023;13(2):329. DOI: 10.3390/jpm 13020329

13. Jang H.U., Choi Y.W. Scalp reconstruction: a 10-year experience.
Arch Craniofac Surg 2020;21(4):237—43.

DOI: 10.7181/acfs.2020.00269

14. Ali A., Rehman A., Khan E Reconstruction of scalp defects
with rotational flaps: clinical experience and aesthetic outcomes.
Int J Med Arts 2023;5(5):3277—285.

15. Seretis K., Bounas N., Lykoudis E.G. Reconstruction of scalp
defects with rotational flaps: where is the limit? Surgeries
2025;6(1):18. DOI: 10.3390/surgeries6010018

16. Lutz B.S., Wei E.C. Microsurgical workhorse flaps in head and neck
reconstruction. Clin Plast Surg 2005;32(3):421-30.

DOI: 10.1016/j.cps.2005.02.006

17. Gupta P., Srivastava S. Reconstruction of scalp with local axial
flaps. Indian J Otolaryngol Head Neck Surg 2022;74(Suppl 2):
2265-72. DOI: 10.1007/s12070-020-02103-5

18. Brunetti B., Chessa G., De Santis G. et al. V-Y island flap based
on superficial temporal vessels: anatomical basis and clinical
applications. Br J Plast Surg 2013;66:660—6.


https://doi.org/10.3390/jpm13020329

HEY HENPOXUPYPIUS

PAIRY  Russian Journal of Neurosurgery

96

Habnionenue us npaktukn | Case from practice

19. Mata Ribeiro L., Tsao C.K., Hung Y.L. et al. Venous size HBIX C pyOLIOBBIMU Ae(eKTaMu BOJIOCUCTOM YaCTU KOXU TOJIOBBI.
discrepancy is a critical factor when using superficial temporal TpaucrnanTosnorust 2010;3—4. loctynHo no: https://cyberleninka.
vessels as recipient vessels for free flaps. J Reconstr Microsurg ru/article/n/follikulyarnaya-mikroautotransplantatsiya-pri-
2022;38(08):654—63. DOI: 10.1055/5-0042-1743165 lechenii-bolnyh-s-rubtsovymi-defektami-volosistoy-chasti-kozhi-

20. Pellini R., Mercante G., Marchese C. et al Predictive factors for golovy (mara obpamenus: 16.12.2025).
postoperative wound complications after neck dissection. Acta Papaskiri D.G., Efimenko N.A., Makharashvili A.A., et al.
Otorhinolaryngol Ital 2013;33(1):16—22. DOI: 10.1002/1i02.70277 Follicular microautografting in the treatment of patients with

21. Yoon C.S., Kim W,, Jang E.A. et al Uneasy (intractable) head scarred defects of the scalp. Transplantologiya = Transplantology
and neck defect coverage with easy and reliable local flap 2010;3—4. Available at: https://cyberleninka.ru/article/n/
techniques: a retrospective case-based study of perforator-plus follikulyarnaya-mikroautotransplantatsiya-pri-lechenii-bolnyh-s-
peninsular flap and modified keystone flap. Laryngoscope Investig rubtsovymi-defektami-volosistoy-chasti-kozhi-golovy (accessed
Otolaryngol 2025;10(5):¢70277. DOI: 10.1002/1i02.70277 date: 16.12.2025).

22. Schonauer E,, Abbate V., Dell’Aversana Orabona G. Hand doppler 24. Lin S.J., Hanasono M.M., Skoracki R.J. Scalp and calvarial
flowmetry for surgical planning of pedicled flap in extensive reconstruction. Semin Plast Surg 2008;22(4):281-93.
full-thickness scalp reconstruction. Surg Oncol 2020;32:49—56. DOI: 10.1055/s-0028-1095887
DOI: 10.1016/j.suronc.2019.10.016 25. Lesavoy M.A., Dubrow T.J., Schwartz R.J. Management of large

23. MManackupu I.I, Edbumenko H.A., Maxapaiusuiu A.A. v ap. scalp defects with local pedicle flaps. Plast Reconstr Surg
DoJMKyIsipHas MUKPOAyTOTPAHCIUIAHTALIUS TIPU JIEYSHUU GOJTb- 1993;91(5):783—90. DOI: 10.1097/00006534-199304001-00005

Bkuag aBTopoB

W.I1. CanamoB: pa3paboTKa KOHUEILIMY U IU3aifHa UCCIIe0BaHUSs, COOpP, aHAIM3 U MHTEPIIPETALINS TaHHBIX, HATMCAHUE TEKCTa CTaThU;
M.B. lacaHoBa: pa3paboTKa KOHIIETILIMY U AU3aiiHa UCCIIeIOBAHMS;

[1.M. MaromenoBa, A.O. OMaparOUpPOB: MOATOTOBKA CXeM, PUCYHKOB, 0(hOpMIICHUE UILTIOCTPATUBHOTO MaTepuara;
A.M. Adnynaes, L11.M. CagukoB: c60p, aHaIU3 U UHTEPIIPETALIMS JaHHbBIX;

K.X. CypxaeB, M.M. MyprazanueBa, M.A. Anuesa, [I.b. AOGykoB: HanMcaHUe TEKCTa CTaTbU;

H.A. lonyHuHa: penraktupoBaHue U GUHaNIbHOE YTBEPXKICHNUE TEKCTA CTaThU.

Authors’ contributions

I.P. Salamov: development of the research concept and design, data collection, analysis, and interpretation, article writing;
M.B. Gasanova: development of the research concept and design;

P.M. Magomedova, A.O. Omardibirov: preparation of diagrams, drawings and illustration materials;

A.M. Abdulaev, Sh.M. Sadikov: data collection, analysis and interpretation;

K.Kh. Surkhaev, M.M. Murtazalieva, M.A. Alieva, D.B. Abukov: article writing;

N.A. Polunina: article editing and final approval.

ORCID aBtopos / ORCID of authors

W.I1. Canamos / I.P. Salamov: https://orcid.org/0000-0002-6233-9283

M.B. l'acanosa / M.B. Gasanova: https://orcid.org/0009-0000-5249-6122

I1.M. MaromenoBa / P.M. Magomedova: https://orcid.org/0009-0001-9202-8996
A.M. Abnynaes / A.M. Abdulaev: https://orcid.org/0009-0004-1949-2946

K.X. Cypxaes / K.Kh. Surkhaev: https://orcid.org/0009-0005-7842-4051

M.M. Myprazanuesa / M.M. Murtazalieva: https://orcid.org/0009-0005-5245-3399
M.A. AnueBa / M.A. Alieva: https://orcid.org/0009-0002-3012-2829

H.A. IMoayuuna / N.A. Polunina: https://orcid.org/0000-0001-5680-4663

A.O. Omapau6upos / A.O. Omaridibirov: https://orcid.org/0009-0004-3178-8934
.M. Canukos / Sh.M. Sadikov: https://orcid.org/0009-0006-7522-9354

J.B. Abykos / D.B. Abukov: https://orcid.org/0009-0003-5868-0459

KondamkT unTepecoB. ABTOPHI 3asIBJSIIOT 00 OTCYTCTBUU KOH(IMKTA MHTEPECOB.
Conflict of interest. The authors declare no conflict of interest.

®unancupoBanue. ViccienoBaHue npoBeneHo 6€3 CIOHCOPCKOM MOIICPXKKHU.
Funding. The study was performed without external funding.

Cobmoaenne npas nauuenTos. [laiyieHTs! moanucany UHGOPMHUPOBAHHOE COIIaCKe Ha yYaCTUE B UCCIICAOBAHUM U TyOIMKAIIMIO CBOUX JaHHBIX.
Compliance with patient rights. Patients signed an informed consent to participate in the study and to the publication data.

Crarpsa noctymuiaa: 10.11.2025. Ipundara kK nyoaukanmu: 04.12.2025. OnyoimkoBaHa onaaiin: 25.12.2025.
Article submitted: 10.11.2025. Accepted for publication: 04.12.2025. Published online: 25.12.2025.


https://orcid.org/0009-0005-5245-3399
https://orcid.org/0009-0002-3012-2829
https://orcid.org/0009-0002-3012-2829
https://orcid.org/0009-0006-7522-9354

HENPOXUPYPI'UISI

B nomoLwb npaktukytowemy Bpady | Help for practicing doctors ! :
Russian Journal of Neurosurgery

DOI: https://doi.org/10.63769/1683-3295-2025-27-4-97-103 ()BY 40 |

M3MepeHue yanMHeHUs: BHYTPEHHEN COHHOM apTepuu
Npw ee NaTosIor1YecKoil M3BUTOCTU

KoHTaKThI: P.B. Wunos™2, U.1N. lynaHoB', B.B. AxmeTtoB' ?, K.B. Moxaposckuii*?, M.C. lanuzoB'?,
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PacnpocTpaHeHHOCTb NaToNOrMYecKom 3BUTOCTM BHYTPEHHMX COHHBIX apTepuii (BCA) B 0bLuer nonynaumm coctaenseT 10-40 %. B HacTosiwee
BpeMsi 10Ka3aHa 3QEeKTUBHOCTb XMPYPrMUECKOro IeYeHWs NaLMEHTOB C AaHHo naTonorveit. MNpu BbIGOpe METOAA XMPYpPryecKoro NeyeHus
BaXHOE 3HaYeHMe UMEIOT BbIPaXEHHOCTb AedopMaLimu 1 cTeneHb yanuHenns BCA. 3 npeanoeHHbIX Ha NpaKTVKe METOA0B XMPYPruyecKo-
ro NleyeHns Hambonee onTMManbHLIM NpK BbpaeHHbIX aedopMaumsx BCA sensetcs MeTon peapeccaumnm BCA ¢ TpaHcnosuvupent B 06LLyio
COHHY0 apTepMio 1 pennaHTaLMen B HOBOE YCTbe. VIcnonb3yeMblil M 0NMCaHHbIA B MTepaType UHOEKC U3BUTOCTU XapaKTEPU3YET ee BblpaXeH-
HOCTb, HO He MMEET NPaKTUYECKOW XMPYPruyecKom 3Ha4MMOCTH.

Hamu npefnoxeH napaMeTp, 0TpaxatoLLmMi CTeneHb YAAMHEHWS 3KCTpaKpaHWanbHoi Yacti BCA, MMeloLLImMin npakTUYECKYI0 3Ha4MMOCTb B CO-
CYLWCTOM XVpYprum — onpefensetca u3bbiTok anvHbl BCA ons BoisicHeHus ctenenu pegpeccauun BCA 1 ypoBHS TpaHCno3numm B obLLyto
COHHYI0 apTepwio Ha A00MNEePaLOHHOM 3Tane. TakKe NpeasIoKeH NoKasaTenb «/ieNbTa U3BUTOCTWY, ONPeLeNsieMbli KaK pasHMLLA haKTUHeCKom
DJMHbI 3KCTPaKpaHuanbHo Yactv BCA v npaMonmnHenton anuiel BCA. lpeacTaBneHo KNnHMYecKoe HabntoaeHve ¢ 0NMcaHMeM MeToaa Bbl-
YMCNeHVs AeNbThl U3BUTOCTW, OTMEYEHA NPaAKTUYECKas 3HaYMMOCTb JaHHOro napameTpa B NpefonepaLMoHHOM aHanu3e Npy onpeaeneHnm
ONTUMANbHOMO XMPYPrYecKoro MeToaa.

KniloueBble cnoBa: natosior1yeckas M3BUTOCTb, [JOMX0apTEPMONATHS, BHYTPEHHAS COHHAs apTepus, UHIEKC U3BMTOCT, peapeccaLms

[nsa umtuposanus: LUnnos PB., lynanos W.11., Axmetos B.B. 1 ap. i3amepeHwe yanvHeHWs BHYTPEHHEN COHHOM apTepuu Npu ee naTonorye-
cKom u3BwmTocTU. Hetpoxupyprus 2025;27(4):97-103.

DOI: https://doi.org/10.63769/1683-3295-2025-27-4-97-103

Measurement of elongation of the internal carotid artery with its pathological tortuosity

R.V. Shilov"?, I.P. Dudanov', V.V. Akhmetov"3, K.V. Mozharovsky"?, M.S. Gapizov"?, M.V. Mozharovskaya®, Yu.V. Chernikova?
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‘..M. Sechenov First Moscow State Medical University, Ministry of Health of Russia (Sechenov University); 8 Trubetskaya St., Moscow 119048, Russia

Contacts: Rodion Viktorovich Shilov shilov.rodion@gmail.com

The prevalence of pathological tortuosity of the internal carotid arteries (ICA) in the general population is 10-40 %. Currently, the effectiveness
of surgical treatment of patients with pathological tortuosity of the ICA has been proven. When choosing a method of surgical treatment,
the severity of deformation and the degree of elongation of the internal carotid artery is important. Of the methods proposed in practice for
surgical treatment of pathological deformities of the ICA with pronounced deformities, the most optimal is the method of ICA redressation with
transposition into the common carotid artery and replantation into a new orifice. The tortuosity index used and described in the literature
characterizes the severity of tortuosity, but has no practical surgical significance.

A parameter is proposed for determining the degree of elongation of the extracranial part of the ICA, taking into account its practical significance
in vascular surgery, the excess length of the ICA is determined to determine the degree of ICA redressation and the level of transposition into
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the common carotid artery at the preoperative stage. The term of the tortuosity Delta is proposed, defined by the formula: the actual length
of the extracranial part of the ICA minus the direct length of the ICA. The presented clinical observation describes the method of measuring
of tortuosity Delta and its practical significance in preoperative analysis in determining the optimal surgical method.

Keywords: pathological tortuosity, dolichoarteriopathy, internal carotid artery, tortuosity index, redress

For citation: Shilov R.V, Dudanav I.P., Akhmetov V.V. et al. Measurement of elongation of the internal carotid artery with its pathological tortuosity.
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BBELEHUE

ATEepOCKIIEpOTHYECKOE TTOPaXKeHNE SKCTPaKpaHNATb-
HOTO ceTMeHTa OpaxmoredalbHBIX apTepHil CIYXKUT OC-
HOBHOM IIPUYNHON MIIEMHUYECKOTO OCTPOTO HAPYIICHMS
MO3TOBOr0 KpoBocHa0xkeHus1 Bo BceMm mupe [1]. ITaTtomo-
rmaecKas U3BUTOCTh BHYTPEHHMX COHHBIX apTepuii (BCA)
3aHMMAaeT 2-¢ MECTO IO YaCTOTe CPpedy BCeX IIPUYMH IIe-
peOpPOBaCKYISIPHBIX 3a00IeBaHUN 1 SIBIIICTCS 3HAUMMOM
MeIVKO-COLIMaIbHO TTpobnemMoii [2, 3].

H3zyuyenne anomammit BCA, ux ponu 1 Mecta B pa3Bu-
THH OCTPBIX M XPOHNYECKHMX HAPYIIICHU MO3TOBOTO KPO-
BOOOpAIIeHUs, pa3pa0d0TKa OIITUMAIbHBIX METOIOB JieUe-
HUSI OCTAIOTCSI aKTyaJIbHBIMH IIPOOJIeMaMU COCYIMCTOM
XUPYPTUH, TPEOYIOIIMMHI HAydHOTO pa3pelieHusI. SHaH!e
MopdoMeTpruuecknx ocooeHHocteilr BCA oka3bIBaeT BaK-
HOe BIMSIHUE Ha OIpeAe/ICHUe XMPYPTUISCKONM TaKTUKU
B CEPIEYHO-COCYIUCTOM XUpypruu [4].

Xupypruueckoe JIeUeHHE TTaTOJIOTMUECKOi M3BUTOCTHU
BCA pmaBHO moxa3zano cBoio 3(pdpekTuBHOCTL. B HacTod-
1Iee BpeMsI CYIIECTBYEeT MHOXKECTBO Pa3IMUHBIX METOIUK
XUPYPTUYECKOM KOPPEKIINHY JaHHOMU TTaTtoorun. [1epBhI-
MM, TI0 JaHHBIM JINTEPATyPhI, XUPYPTUICCKYIO KOPPEKITUIO
IMATOJIOTUYECKON M3BUTOCTH YCIICIIHO BBIITOJTHUIN
B 1959 . Quattelbaum, Upson and Kistin.

Cpenu MeTOIOB XUPYPTUUECKOTO JICYCHHST TTATOJIOTH -
yeckux nedopmannii BCA Hanbobliiee pacipocTpaHeHe
MIOJYIMIN pe3eKIINs IaTojormdyeckoil m3suroctu BCA
C aHACTOMO30M <«KOH€Il B KOHEIl», pe3eKIrs medopMaiiim
BCA ¢ npote3upoBaHueMm, pe3ekiyst u3Butoct BCA ¢ Hu3-
BEICHMEM B «CTapoe» ycThe U penpeccariyst BCA ¢ TpaHcIo-
3uLeii 1 (GOPMUPOBAHUEM «HOBOTO» YCThs. KaKbIit 13 Me-
TOIOB MEET CBOM IIPEHMYIIIECTBA 1 HEMOCTATKI.

10.B. PoouH, mpoBOAsS THCTOJOTAYECKUI aHAIMN3
CTPOCHHUS CTEHKH apTepUU IIPY €€ U3BUTOCTA 1 MaTeMa-
THYECKOE MOACIMPOBaHIE HAPYIIICHHUS KPOBOOOPAIIICHUST
IIpy natoorndeckoil m3suroct BCA, cresan BHIBOIBI
0 OosbmIeit 6e3omacHocTr TpaHco3uuu BCA B o6111y10
connylo aptepuio (OCA) mocite pacIpaBieHHISI M3BUTOCTH
0e3 TIpedIIecTBYIONIeH ee pe3eKIun, ¢ (PopMUPOBAHNEM
«HOBOTO» YCThA [3].

Cxo0X1e BBIBOJIBI HA OCHOBAaHHMH OLICHKU Pe3yJIbTaTOB
XUPYPIUUECKOTO JICYCHUS TTAIMEHTOB C ITaTOJIOTMISCKIMU
nedopmalusaMu cocynoB Tipenacrasunu E. Ballotta u co-
aBT., IPOBEIS IIPOCIIEKTUBHOE KIIMHIISCKOE MCCIIeIOBA-
HUe U BHITOJHSS penapeccannio BCA ¢ peruraHranmeit
B OCA [6].

B Hacrosiiiee Bpemst omy0JIMKOBaHO OOJIBILIOE KOJIM-
YeCTBO PadoT, ITOCBAIEHHBIX TaHHOU IIpobIeMe, OMHAKO
B OCHOBHOM JIHCKYCCHU CBOISITCS K OIIPEICICHUIO TTOKa-
3aHUN K XUPYPTUIECKOMY JICUCHUIO U HE 3aTparuBaioT
BUIBI M METONBI peKOHCTpYKIMi. [Tokazanuem K omepa-
TUBHOMY JICUCHHUIO MBI CYMTaeM TeMOIMHAMWYECKN 3Ha-
YUMYIO TTaTOJIOTHYECKYI0 M3BUTOCTs BCA mpm Haamumn
KIMHWYECKNX IIPOSIBICHUI COCYIUCTO-MO3TOBOM HEI0-
CTaTOYHOCTHU (yBeIWYCHUE MAaKCUMAaJIBHOM CHUCTOJIMYC-
CKOI1 CKOpOCTH KPOBOTOKA B 30He Aechopmarium > 150 cm/c
00 B >2 pa3a BBIIIE, 9eM B MHTAKTHOM ITPOKCUMAIbHOM
y4JacTKe, HaJIMIre CeNT B 00J1aCTH M3rnda) U OTpUIaTelb-
HYIO TUHAMUKY SIBJICHUI COCYINCTO-MO3IOBOI HEIOCTa-
TOYHOCTH MPH Bepr(UIIMPOBAHHBIX 3HAYMMEIX AeopMa-
mmsix BCA 110 JaHHBIM KOMITBIOTEPHOI TOMOTpadhIecKoi
aarnorpadpuu (KT-AI') 6paxmoniedalbHBIX apTepuid
(BIIA) ¢ Bu3yabHBIM ITOATBEPXKICHUEM.

BriOop m onTuMm3alMs XUPYPTUIECKUX METOIOB
OCTAIOTCS BaXKHBIMU BOIIPOCAMU, KOTOPBIM YAEJIIeTCS He-
JOCTATOYHO BHUMAHMSI.

KJIMHWYECKOE HABJIIOAEHWNE

Hauuenmrxa M., 68 rem, 6 anamnese — nepereceHHas.
MPAH3UMOPHAS UWeMUuHecKas amaxka 6 bacceiibe npasoil
cpeoHeil M032060U apmepul ¢ 1e60CMOPOHHUM 2eMUNAPe30M
u peepeccom 6 meuenue 1 4. B Hegponroeuneckom omoeaenuu
nayueHmke 8bINOAHEHO YAbMPA38YK060e OYNAeKCHOe CKAHU-
posanue (Y3IC) BIIA: évisa61eHbl ceMOOUHAMUMECKU 3HAYU-
Mble namonoeuyeckue degpopmauuu obeux BCA c yseauuenu-
em aunetinoil ckopocmu kposomoka (JICK). Ilpu évinoaneruu
Komnovromeproil momoepaguu (KT) eonoeroeo moszea danHbix,
VKA3bl8AWUX HA 04A2080€ NOPANCEHUE 20A08H020 MO32d,
He noayueHo. Pexomendosana Koucysvmayus cocyoucmozo
Xupypea 6 niaHoeom nopsioke amoy1amopHo.

Ha ambysamopuom smane Kapouosmooau4ecKyro 3muo-
A02UI0 NPexo0sue20 HapyueHus KPOBOCHAONCEHUSL 20108HO20
M032a UCKAIOYUAU HA OCHOBAHUU OAHHbIX HAEKMPOKapOUo-
epaghuu, Xx0AmeposcKoeo0 MOHUMOPUPOBAHUS U IXOKAPOUO-
epaghuu — HapyuweHui pumma u namoao2uu cepoya He 6bis16-
AEHO.

Cnycms 1 mec npu nocmynaenuu 6 omdeneHue cocyou-
CMOIL Xupypeuu nayueHmrKa npedssasuna #eaiovl Ha 201080~
KpPYoiceHue npu usMeHeHUU NOA0NCCHUs Meaa U 20108Hble
ooau. Ilpu Y3/C BIIA obnapyxcenst S-o6paznas degopma-
yus npasoit BCA c yeeauuenuem JICK do 210 cm/c, creea —
S-o6paszuas uzeumocms 03 3HAYUMBIX 2eMOOUHAMUYECKUX
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Puc. 1. Ynempassykosoe dynnekcHoe ckaHuposaHue bpaxuouegansHelx apmepuli: a — npasas eHympeHHss coHHas apmepus (BCA) (cmpenkol ommeyeH KUHKUH2);

6 - nesas BCA

Fig. 1. Ultrasound duplex scanning of brachiocephalic arteries: a — right internal carotid artery (ICA) (the arrow marks the kinking); 6 — left ICA

Puc. 2. KomnslomepHas moMozpagudeckas aHauozpaghus bpaxuouedansHeix ap-
mepuli (3D-pendepuHe). Cmpenkol ommedeHa namonozuyeckas 0e¢opMayus 3Kc-
MPAKPAHUAILHO20 CeaMeHma npagoli 8HympeHHeli COHHOU apmepuu

Fig. 2. Computed tomographic angiography of brachiocephalic arteries (3D rendering).
The arrow marks the pathological deformation of the extracranial segment of the right
internal carotid artery

Hapywenuii ¢ yeeauyenuem JICK do 132 cm/c (puc. 1). Ila-
yuenmie evinoanenvi KT eonoenoeo mozea u KT-AI' BIJA
8 IKCMpa- U UHMpaKpanuaivhvix omoenax. Pezysemamor KT
201081020 M032a — 6e3 namonoeuu. Ilo dannveim KT-AT BIIA
8bls61eHbL OUNAMEPANbHbIE GbIPAJICEHHblE NaAMOoAo2UYecKUe
degpopmayuu BCA: cnpasa — kunkune Cl-ceemenma BCA,
creea — S-00pasHas uzeumocms (puc. 2).

Ha ocrose ucxo0dHbvix uzobpaxcenuil ObiaU 6bINOAHEHbL
npeobpazosanus VRT (suzyaruzayus odsema) u MPR-pe-
KoHcmpyKkyuu (MHO2ONAAHAPHOE nepedhopmamuposatie)
8 MPExXnA0CKOCMHOU cucmeme (aKCUanbHoIL, CA2UmmanbHoll
u KopoHaavHoil). Uzmepenue oobueti dnunvt BCA 6bi10 do-
CMUSHYMO NymeMm YCMAHO8KU HAYAAbHOI MOYKU 8 Mecme
ougyprayuu OCA u koneunoit mouxu y 6xoda 6 uepen (Kapo-
mudHoe omeepcmue). Hamepenus npogoduau no oceeoil au-
Huu cocyda. JiuHy UHMpaKpaHuaibHo20 ceeMeHma He oye-
HUGaau, mak KaxK 3mo He npedcmasnsing npaKmuyecKol
3Hauumocmu. Onpedensnu paznuyy yoAuHeHUs SJKCMpPaKpa-
Huansroti wacmu BCA omHoCUmMenbHO MAKCUMAAbHO2O0 NPsi-
MOAUHEUH020 paccmosanus — deabmy usgumocmu. Ilpu 6bi-
yucaenuu deavmol uzgumocmu BCA ucnoavzosanu pescum
pendepunea MIP ¢ MPR-pexoncmpykyusx u nepegopma-
MUPOBAHHBIX KPUBOAUHEUHbIX u30bpadcenusx. Qbpabomky
U ROCMOOPAbOMKY U300PaNCeHUll NPO8oOUALU HA CREUUANbHOU
paboueii cmanyuu RadiAnt DICOM Viewer. Cxema uzmepe-
HUs npedcmaeneHa Ha puc. 3.

C yuemom eemo0uHamuyecku 3Ha4UM020 KUHKUHea npa-
6oil BCA ¢ cenmanvnoim cmenozom u yseauveruem JICK
do 210 cm/c no dannoim Y3IAC BIIA, panee nepenecenHoil
MpAH3UMOPHOU UWeMU4eCcKoll amaku  bacceline npasoil
cpedHell M0320601 apmepull, COXPAHAIOUeLiCs1 00UeM0320801
Hegpoaoeu1eckoil cumnmomamuxu 6e3 agpgpekma Ha gone
KOHCcepeamugHotl mepanuu 0bLA0 NPUHAMO peuieHiie 0 pedpec-
cauuu npasoii BCA.

B npedonepayuonnom nepuode nposedena oueHKa mop-
gonoeuneckoeo cmpoenus npasoii BCA no dannoim KT-AT
BIIA. Pe3yasmamor usmepenuii npedcmasnenvt 6 maoa. 1.
Ieavma uzeumocmu cocmasuna 19,5 mm. Onpedenena odxncu-
daemas cmenens pedpeccayuu npagoit BCA.

Ilayuenmke evinoanena pedpeccauus npaeoit BCA
€ MPancno3uyueil 8 «<Hogoe» ycmoe 0e3 pe3eKyuil 1yKo8UYbl
BCA. Jlocmuenyma makcumanvhas npsmoAuHeiHoOCmb X004
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306 u pe3udyanvhoix degpopmayuii BCA ne 3agpuxcuposaro,

L1 — anvHa aKkcTpakpaHuanbHoii Yactn BCA
Mo LeHTpanbHol ocy /
D3 L1 - the length of the extracranial part
of the ICA along the central axis

L2 "._ L1 L2 - npsAMonuHeitHoe paccTosiHme OT YCTbA

\ BCA o kapotuaHoro otBepctus /
H L2 - the direct distance from the orifice ICA
D2 ™= to the carotid canal

D1 - nuametp nykosuusl BCA /
"J D1 - diameter of the ICA bulb
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HCA / ECA D2 — MUHMManbHbIA AnameTp
3KCTpaKpaHUanbHoi yactn BCA /

D2 — minimum diameter of the extracranial

part of the ICA

D3 - pucTanbHbIit fuameTp
3KCTpaKpaHuanbHoii yactu BCA /
D3 - distal diameter of the extracranial
part of the ICA

L
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L3 — paccTosiHue TpaHcnosuumm ycTbs BCA /

OCA/ CCA L3 - distance of the ICA transposition

AV

Puc. 3. Cxema usmepeHrus eHympeHHeli coHHolU apmepuu no daHHeIM KoMnblomepHol momozpaguyeckol aHeuozpaguu bpaxuouedaneHelx apmepull (cneea) u cxema

pedpeccayuu 8HympeHHel coHHol apmepuu ¢ mpaHcno3uyuel 8 obuiyto coHHyto apmeputo (cnpasa). BCA — eHympenHsis conHasi apmepusi; OCA — obuwjasi coHHas apmepusi;
HCA — HapyxcHas corHas apmepusi

Fig. 3. Internal carotid artery measurement scheme according to computed tomographic angiography of brachiocephalic arteries (left) and internal carotid artery reduction
scheme with transposition into common carotid artery (right). ICA — internal carotid artery; CCA — common carotid artery; ECA — external carotid artery

Tabnuua 1. PesynbTaThl U3MepeHuin NpaBoit BHYTPEHHEN COHHOM apTepuyt No AaHHBIM KOMMBIOTEPHO TOMOrpaduyeckoit aHrvorpadum bpaxviouedanbHblx apTepuii B Npea-
1 M0CneonepaLyoHHoM Nepuoaax, MM

Table 1. Right internal carotid artery measurement results according to computed tomographic angiography of brachiocephalic arteries data in the pre- and postoperative periods, mm

ITepuon usmepenus L1 L2 L1-L2 D1 D2 D3
go onepauuu 94,2 74,7 19,5 6,76 1,76 3,80
efore the operation
ITocne peapeccanu
After redressation - - - 5,22 3,62 4,60

Ilpumenanue. L1 — oauna sxcmpaxparnuanrvHoi yacmu eHymperneli connoil apmepuu (BCA) no yenmpanvroii ocu; L2 — npsamonuneiinoe paccmosHue

om yembvs BCA do kapomuodnozo omeepcmus; D1 — ouamemp aykosuysvt BCA; D2 — munumanvhuiii duamemp sxcmpaxpanuansoii yacmu BCA; D3 —
Jucmanvhblii duamemp sKcmpaxpanuaivhoi yacmu BCA.

Note. L1 — the length of the extracranial part of the internal carotid artery (ICA) along the central axis; L2 — the direct distance from the orifice ICA

to the carotid canal; D1 — diameter of the ICA bulb; D2 — minimum diameter of the extracranial part of the ICA; D3 — distal diameter of the extracranial
part of the ICA.

BCA, «cmapoe» ycmve BCA ywumo nenpepvisHbiM weoMm
(puc. 4). Humpaonepauuonno u npu koumpoavroiu KT-AI'
BIIA oyenena cmenens pedpeccayuu BCA u évisieaena ee
Koppeasayus ¢ deabmoli uzeumocmu (puc. 5).

B unmpaonepayuonnom nepuode y nayueHmxu npusHa-
K08 HapYUleHUss M03206020 KPOBOOOPAUCHUS He OMMEUEeHO.
Ilepuoo nabawodenus 0o Hacmosuweeo epemMeHu CoOCMAagu
740 Oneii: nposoduau anasuz s31eKmpoHHOL 6a3bl 06paujeHuil
NAYUeHmKYU K CHeyUaIucmam u KOHMpoAbHble UHCIPYMeH-
manvHble uccredosanus. 3a nepuod HabAO0eHUst NPU3HAKO8
0CTPO20 HAPYUIEHUSI M03208020 KPOBOOOPAUeHUS U MPAH3U-
TMOPHBIX UwleMUYecKux amak He oOnapyxcero. Ilo dannbim
xoumpoavuvix Y3/IAC BIIA npusnaxoe pecmeno3o8, mpomoo-

noebluieHUA CKOPOCMHbIX nokaszameneil u myp6y/1eﬂuuu no-
MOKAQa 6 30He PEKOHCMPYKUUU MAKHCe He 6blA6/1EHO.

OBCYXIEHME

C y4eToM Y4acTOTHI ITATOJIOTUH COHHBIX apTepUil 10~
JIE3HO KaK MOXHO TIIATeIbHEE U3YUNTh aHATOMMIO 3TOM
cucreMsl. [TomHOE M300pakeHNEe HaTaoOpTaIbHBIX CTBOJIOB
C TIOMOIIIBIO KOMITBIOTEPHOM I MATHUTHO-PE30HAHCHOM
TOMOorpacdu 1 TOYHOE 3HaHWE MOPMOJIOTHN COHHBIX ap-
Tepuii MOTYT ITOMOYb KJIWHHMIIMCTAM B IUIAHMPOBAHUU
olrepaliy ¥ ToapoOHOM aHa3¢ He TOJIbKO HAJTNIMS BbI-
paxkeHHOTO CTeHO03a U HehopMaIiii, HO TaKXKe aHEBPU3M

W IPYTHX JIOKATBHBIX WJIN TeHEPATN30BAHHBIX COCYIUCTBIX
aHomanui [7].
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Puc. 4. MimpaonepayuoHHele homozpaguu: a — KuHKUHZ 8HympeHHel coHHol apmepuu (omMeyeH cmpesikamu) 00 peKoHCMPYKyuu; 6 — cocmosiHue noc/le pedpeccayuu
8HympeHHel cOHHOU apmepuu ¢ mpaxcno3uyueli 8 «HOB0e» yCmbe U YWUBAHUEM «CMapo20» ycmbs. OmmeyeHsl 30H MAKCUMA/ILHO20 UCMOHYEHUS CMeHKU noc/e apme-
puonu3a (osan) u ywumoe «cmapoe» ycmee (cmpesika). OCA — obwias coHHas apmepusi; BCA — eHympenHss coHHas apmepusi; HCA — HapyxHas coHHas apmepust

Fig. 4. Intraoperative photos: a — kink of the internal carotid artery (marked with arrows) before the reconstruction; 6 — the state after internal carotid artery redressation with
transposition into the “new” orifice and suturing of the “old” orifice. The zone of maximum thinning of the wall after arteriolysis (oval) and a bruised “old” orifice (arrow) were
noted. CCA — common carotid artery; ICA - internal carotid artery; ECA — external carotid artery

5 I, |
) I

Puc. 5. JaHHble KomnslomepHo-momozpaguyeckoli aHeuozpaguu bpaxuouedanshbix apmepul (MPR- u VRT-pexoHcmpykyuu) do onepayuu (a, 6) u nocsie Hee (8) ¢ yka3a-
HueM 0e/lbmbl U38UMOCMU U CMeNeHU MPaHCNO3uyuU npasol 8HympeHHel coHHol apmepuu

Fig. 5. Computed tomographic angiography data of brachiocephalic arteries (MPR and VRT reconstructions) before (a, 6) and after surgery (s) indicating the tortuosity delta
and the degree of transposition of the right internal carotid artery
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Bce 6ombImiee 91cio aBTOPOB MOABEPralOT COMHEHHUIO
JIOCTaTOYHOCTD JaHHBIX Y3/1C npu IIaHUpOBaHUN XUPYP-
rudeckoro ysedeHusa. KT ¢ BBemeHHeM KOHTPACTHOTO Be-
mecTBa (aHTUorpadueit) sIBIseTCsI BRICOKOMHGOPMATHB-
HBIM METOIOM M3YYEHUSI COCTOSHUS COHHBIX apTepuid
C BO3MOXHOCTHBIO noydeHus uzoopaxenust bLIA Ha Bcem
MIPOTSCKEHUH U IETAJIbHOM OLICHKM U3MEeHEHMI [8].

HMHTpaonepalliOHHO IIPH BHITIOJTHEHUHY TIIATSILHOTO
apTeproIN3a TOCTUTACTCS ITOJTHOE BRITIPSIMIICHHE apTepUT
¢ TpOMIAKTUKON pe3nayalbHbIX AedopMaliiii 1 amia-
tamueit nuamerpa BCA (cM. Ta6:1. 1), 9TO ZOIOJTHUTETEHO
yBeIMYMBaeT nepdy3uio rooBHoro mo3ra [9]. U 3auactyio
IIpY MaKCUMAaJIbHOM peapeccalliy Ha YPOBHE «CTaporo»
YCThSI HAXOIUTCS NCTOHUYCHHBIN U3MEHEHHBIN CETMEHT
BCA (cMm. puc. 4), 9TO MOXET IIPUBOINUTH K CIIOKHOCTSIM
mpua GOPMUPOBAHUT aHACTOMO3a, IIPOPE3BIBAHNIO CTCHOK
1 HApYIICHUIO €TO0 TePMETUIHOCTU. B Takmx cirydasix BbI-
TIOTHEHUE PEIPEeCCAlNM ¢ TPAHCITO3UIINEH B «<HOBOE» YCThE
MOXeT cTaTh 3(P(hEKTUBHON alBTepHATHUBOI OoJiee pacIpo-
CTpaHEHHOMY METOMy pe3eKinu ¢ Hu3BeaeHrneMm BCA u mo-
3BOJINT COXPAHUTh HATUBHYIO JTyKoBuIly BCA.

IIpenonepaunonHslii caitzuHr 1o gaHHbIM KT-AT BLIA
TTO3BOJISIET COOTHECTH ITPEATIONIAracMyo IUTMHY PeapecCaliii
1 BBIPAXKEHHOCTB JIe(hopMaIlii C MUHUMAJTBHBIM JHAMETPOM
apTepyu, YTOOBI OIIPENEINTh ONTUMAIBHBII METOI PEKOH-
CTPYKIINY OMypPKALIMK KApOTHIHBIX apTePHIA.

ITpu penpeccaumy BCA ¢ TpaHcmio3uLmeil B «<HOBOE»
YCThE BaXKHOE 3HAYCHHE UMeeT cTelleHb yummHeHnsT BCA,
ITOCKOJIBKY JIJTMHA COCYyIa IPH pacIipaBICHUM U3BUTOCTU
HETIOCPEICTBEHHO BIMsET Ha MeCTO (DOPMUPOBAHMS aHA-
CTOMO3a.

CymectByet MHOTO HccienoBanuii BCA ¢ Touku 3pe-
Hud ee nuameTpa [10, 11], yacTo co 3HAUNTENHHO OTJINYA-
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PacnpocTpaHeHHOCTb MHTpaKpaHWanbHbIX apTepuanbHbIX aHEBPM3M Mpu aHronatn mosamos (AA-AMM) B 5 pa3 Bbile, YeM B 06LLe nomy-
naumn. Puck paspbiea AA-AMM pocturaet 90 %. lpMeHeHWe CTaHAaPTHBIX METOAOB XMPYPrM aHEBPU3M be3 yyeTa 0COBEHHOCTEN aHrona-
TWW MOSIMOA! MOXXET NPUBECTU K HeBaronpuATHLIM NOCAEACTBUAM 1A NaLMEHTa, B CBA3M C YeM BOMpOC 0 pa3paboTke anropuT™Ma Xmpypru-
4eCKOM TaKTWKKM ans nedenns AA-AMM aBnseTcs akTyanbHbIM.

Llenb paboTsl — NpoaHanu3npoBatb onbIT nedeHnss AA-AMM, npeactaBneHHbIA B MUPOBOM HayyHOM NUTepaType, OLEHWUTb NpenMyLLecTBa
W HEAOCTaTKM PasfNyHbIX METOAO0B NIeYeHNs.

B paboTe TaKxe paccMoTpeHbl KIlo4eBble aCMeKThl aHaNM3MPYeMOoit TEMbI, BKITKOUash COBPEMEHHbIE [laHHbIE 0 pacnpoCcTPaHeHHOCTH, 3TMonaTo-
reHeTudeckve Teopun hopmupoBaHma AA-AMM, knaccudukaumio. MOUCK HayYHBIX MCTOYHWMKOB OCYLLLECTBAIAMCA B JKypHanax, NpoLLeaLLmnx
peLleH3MpoBaHVe BhICLLIEN aTTeCTALMOHHOM KOMUCCUM 1 BXOLALLWMX B MEXAYHAPOAHYI0 6a3y AaHHbIX SCOpUS, a TakKe B MH(DOPMALMOHHBIX
cucTeMax v basax fiaHHbx PubMed, MEDLINE, Cochrane Library, eLIBRARY.RU. B aHanw3 bbinu BK/OYeHb! NyB6MKALMM Ha aHIIMIACKOM U pyc-
CKOM si3blKax. CpoK JaBHOCTW MCTOYHUKOB He OrpaHUuYMBancs.

Hamu npennoxeHel anroput™ xmpyprudeckoro nedennst AA-AMM, pa3pabotaHHbi Ha OCHOBAHUM aHHbLIX HAYYHOM JIMTEpaTypbl, a Takxe
YCOBEPLLEHCTBOBaHHAA Tonorpaguyeckas Knaccudukaums AA-AMM cornacHo Hambonee pacnpoCTpaHEHHBIM aHATOMUMYECKUM BapyaHTaM
NIOKanM3aLmnm 0THOCWTENbHO LiepebparnbHbix COCYAO0B C YHETOM BbICOKOW NPeApacroNoxXeHHOCT TaknX aHeBPM3M K paspbiBy. Anroput™ xu-
PYPrYeCKON TaKTUKM, NPEACTABEHHBIN B JaHHON paboTe, MOXKET CNYKWUTb PYKOBOACTBOM B JIeYeHWMM NaLmeHToB ¢ AA-AMM,

KritoueBble coBa: aHEBPU3MbI, aCCOLIMMPOBAHHBIE C aHIMOMNATUEN MOSIMOS, aHTMONATUS MOSIMOS, 3HLOBACKYNAPHOE NEYEHWE, MUKPOXMPYP-
rMYecKoe NeyeHve, peBacKynapu3aums
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The prevalence of intracranial arterial aneurysms associated with Moyamoya angiopathy (AA-MMA) is five times higher than in the general
population. The rupture risk of AA-MMA can reach 90 %. The application of standard surgical methods for aneurysm treatment without
considering the features of Moyamoya angiopathy may lead to adverse consequences for patients. Therefore, the development of a surgical
strategy algorithm for AA-MMA treatment is highly relevant.

The aim of this work is to analyze the experience of treating AA-MMA as presented in the global scientific literature, to evaluate the advantages
and disadvantages of various treatment methods.

The paper also discusses key aspects, including current data on prevalence, etiopathogenetic theories of AA-MMA formation and classification.
A search for scientific sources was conducted in journals reviewed by the Higher Attestation Commission and included in the international
database Scopus, as well as in information systems and databases such as PubMed, Scopus, MEDLINE, Cochrane Library, and eLIBRARY.RU.
Publications in both english and russian were included in the analysis. There was no limitation on the age of sources.
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We proposed a surgical treatment algorithm for AA-MMA based on data from scientific literature. Additionally, the article presents an improved
topographic classification according to the most common anatomical locations, taking into account the high predisposition to rupture. The surgical
strategy algorithm presented in this study may serve as a guide for treating patients with AA-MMA,
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BBELEHUE

HMHTpakpaHUaIbHBIE aHEBPU3MBI NP aHTHOIIATUU
MosiMosT (AMM) BcTpevaroTcs B 5 pa3 yaiiie, 9eM B OOIIei
monyisiuuu [1]. Beicokast yactota ¢hopMHUpOBaHUS aHEB-
pu3Mm (10 15 %) obycioBneHa crierupruIecKuMuy maToMopo-
JIOTHIECKVMU N3MEHEHUSIMU COCYIOB 1 TeMOIMHAMIICCKIMI
0ocobeHHOCTIMU 3a0oseBanud [1, 2]. AMM — xpoHnueckoe
Iporpeccupyloliee mepedpoBacKyIsIpHOe 3a00/IeBaHIe, Xa-
PaKTepU3YIOIIeeCs OMHOCTOPOHHMM WJIN IBYCTOPOHHIM CTe-
HOOKKITIO3UPYIOIIVM ITOpaXKeHUEM TUCTAJIBHOTO CETMEHTA
BHYTPpEHHEM COHHOM apTepUM U /WIN IMPOKCUMAJIBbHBIX
CEeIMEHTOB CPEeTHNX MO3TOBBIX apTeprii (CMA) u/wiu me-
PEIHIX MO3TOBBIX apTEPHiA, a B HEKOTOPBIX CIIyJasiX U 3a1-
HUX MO3TOBBIX apTepuii. CTEHO3 1 ITOCICAYIONMAs OKKITIO-
3usl LepedpanabHBIX cocygoB npu AMM npuBogst
K KOMITEHCAaTOPHOMY HEOAQHTHOTE€HE3y W ITOCTCIICHHOM
IIOJTHO# ITepecTPOiiKe MO3rOBOTO KPOBOTOKA HA KPOBO-
CHaOXeHMe M3 HapyKHOI COHHOM apTepuy U BepTeOpO-
OGasungpHoil cucTeMbl [2]. U3MeHeHUe TeMomuHaMM-
YeCKHUX IapaMeTpPOB BCIEACTBUE CTEHO3a M AKTMBHOIO
aHOMAJIbHOTO HEOAHTHOTeHe3a CIIOCOOCTBYET Pa3BUTHIO
WHTpaKpaHUAJIbHBIX apTepHUaIbHBIX aHeBPU3M, aCCOIIM-
npoBaHHBIX ¢ AMM (AA-AMM) [3].

Puck paspeiBa AA-AMM nocturaet 90 %, mosTtoMy
JIEYeHNE TaKNX aHeBPU3M HEOOXOIMMO IIPOBOIUTE CBOE-
BpeMeHHO 1 3dekTuBHO [4, 5]. Ha cerogusamHmnii 1eHb
cpeny XMpyproB HET €IMHOTO MHEHUSI I10 TTIOBOITY TAKTUKU
sneyeHust AA-AMM. MeToasl 1eueHus Toa0uparoT Ha OC-
HOBAaHUM OIIbITA, OIMMMCAHHOTO B OTHOEIbHBIX CIIydasix
WA HEOOJBIITNX CEPUMHBIX NCCICTIOBAHMSIX.

Llenp HacTOSIIEH PAOOTHI — IIPOAHATIM3NUPOBATH OIIBIT
neyeHust AA-AMM, nipencTaBieHHBIA B MUPOBOI Hay4d-
HOI1 TuTepaType, OLCHUTD IIPENMYIIeCTBa X HEIOCTATKU
Pa3IMYHBIX METOHIOB JICUCHMSI.

B pabote TakKe pacCMOTPEHBI KIIIOUEBBIC aCIICKTHI
aHAIM3UPYEeMOU TEMBI, B TOM YHCJIe JaHHBIE O PacIpo-
CTpaHEHHOCTH 3a00JIeBaHMs, 3THUOIMATOTeHETUYSCKIUE
Teopun popmupoBaHust AA-AMM, knaccudukanus. ITo-
HMCK HAayYHBIX MCTOYHUKOB OCYIIECTBIISUIM B XXypHaIax,
MIPOIIEAIINX pellcH3NPOBaHNe BrIcimeit aTTecTallnOHHOM
KOMHCCHUH M BXOISIINX B MEXIYHAPOIHYIO 0a3y TaHHBIX
Scopus, a Takke B TaKUX MH(MOOPMAIIMOHHBIX CHCTEMax
n 6a3ax maHHbIX, Kak PubMed, MEDLINE, Cochrane
Library, eLIBRARY.RU. B ananmu3 6bu11 BKIIIOUEHBI 1Ty~
OJIMKAIIMK Ha aHTJIMMCKOM U PYCCKOM s13bIKaX. CpoK IaB-
HOCTH MICTOYHHKOB HE OTPaHNIMBAJICS.

INNUAEMUONIOTAA U 3TUONATOTEHE3

PacnpocTrpaHeHHOCTh aHEBpU3M Yy HaLiMeHToB ¢ AMM
BapbupyeT B npenenax 3—15 %, uro BhIlIe, 4eM B OOIIei
nonyssiuuu (1-3 %) [1, 6, 7]. JlaHHbBIE 0 4YacTOTEe pa3phbiBa
AA-AMM otnmyaroTcs B pa3HbIX MccieqoBaHusIx [1, 4—6].
Tak, B pabore J. Kim u coaBt. (2018) AA-AMM c pa3pbI-
BOM BCTpeyaiuch B 63,6 % Habmonenuii (7/11), mo naH-
HbIM B. Xu u coabr. (2018) — B 94,1 % (32/34), B uccne-
poBaHusx S. Kawaguchi u coast. (1996) — B 89 %
Habmonerui (99/111) [4—6].

OCHOBHBIEC TATOTEHETHYECKME (DAKTOPHI, BIUSIOIINE
Ha pa3Butne AA-AMM, — natoMopdonornuyeckme u3mMe-
HEHMSI COCYIOB M KOMIICHCATOPHASI TeMOIUMHAMMYIeCKAas
neperpyska [3, 6].

B mporecce pa3Butust 3a60ieBaHUS IPOUCXOIST M3-
MEHEHMST apXUTEKTYPHI COCYIMCTO CTeHKH, YTO CHIKAET
€e MEXaHMYECKYIO PE3UCTEHTHOCTD K IaBICHUIO KPOBH.
ITaTomornmueckast TpancgopMaIIvsi CoCyIoB BKITIOYACT TH-
TOIUIA3MIO CPETHETO CII0ST, TYTUIMKAIIMIO Y (pparMeHTAIIIIO
BHYTpPEeHHEeH 3jacTuueckoil MmemOpansl [7]. U3MeHeHus
CTPYKTYPHO-(PYHKIIMOHAIBHBIX XapaKTePUCTUK TTTaTKOMBbI-
IIEYHBIX KJIETOK, 3JIaCTHYECKUX M KOJIJIAar¢HOBEIX BOJIOKOH
npu AMM HapyIIaioT YIIpyro-3JacTUIecKie CBOMCTBA CO-
CYIOB ¥ IIPUBOISAT K (POPMHUPOBAHMIO aHEBPU3M [8§].

ITomaBasiomee 6oapIMHCTBO AA-AMM cBsI3aHBI
C XapaKTePHBIMHU TSI 3a00J1eBaHUSI TeMOIMHAMIYECKIMU
M3MEHEHUSIMH 1 Yallle BCeTO BO3HMKAIOT B 00JIACTH apTe-
P BIWUIN3KMEBa KpyTa 1 KOJIIaTepabHBIX COCYIOB MOSI-
most [9]. TTockonbKy y mammeHToB ¢ AMM 3agHuii 6ac-
CEIH peaKo ITOABEPraeTCs CTCHOTMYECKUM M3MEHEHUSIM
W SIBJISICTCS] OMHUM 13 UCTOYHNKOB KOJUIATEPAIbHOTO KPO-
BOTOKAa, OH HauboJiee MoJABEeP>KeH BOSHUKHOBEHUIO aHEB-
pu3sMm [10]. Peske aHeBpr3MoreHe3 HaOJIOAAETCS B CTEHO-
3MPOBAaHHBIX COCYIaX. YBeJIWUEeHHE TYpOYJIeHTHOCTHU
KpPOBOTOKA B 00JIACTH CTEHO3a IPUBOAUT K POCTY HaIIpsi-
KEeHUSI IIPUCTEHOYHOTO CIBUTA BEIIIIE CTEHO3UPOBAHHOTO
yJacTKa cocyma. DTH U3MEHEHUSI MOTYT MHIYLHPOBAThH
TIPOLIEeCC JIOKATBHOTO PEMOAETNPOBAHNS CTCHKH apTEePHUH,
YTO, B CBOIO OUepedb, ClIOCOOCTBYET pa3Butuio AA-AMM
[11,12].

KNACCUOUKALNA. METOLbI JIEYEHKNA

AHeBpU3MBI, accoliuupoBaHHbIe ¢ AMM, oTnyaior-
¢s 0OJIBIINM ToTorpaduecKnM pa3zHoobpasreM. B Hayd-
HOI1 TMTepaType YCIOBHO BBIICIISIOT 2 OOJIBIINE ITOATPYII-
nbl AA-AMM: aHeBpU3MBI MarucTpajbHbIX COCYIOB

105



TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

106

HENPOXNPYPI'US

0630p nutepatypel | Literature review

1 aHEeBPU3MBI ieprudeprdecKrx cocymoB. OMHaKO earHasT
obmenpu3HanHasg Knaccudukanusg AA-AMM Ha cero-
THSIITHAKA IeHb OTCYTCTBYET.

B paboTtax pa3HBIX aBTOPOB TOITOrpachruecKasi Kiac-
cudukanus AA-AMM paznmgaercs. Tak, A. Larson u co-
aBT. (2021) B 0030pHOM KCCJIEIOBAHUY BBIACTWIN 2 TPYTI-
nbl AA-AMM: aHeBpu3MBI apTepuil BUJJIM3KUEBA Kpyra
(59,6 % (186/312)) u aHeBpU3MBI epudpepUIECKUX apTe-
puii (33,7 % (105/312)). K 1-ii rpyrme aBTOpbl OTHECIN
aHEeBPM3MBI MAaTMCTPAIBHBIX COCYIOB, KOTOPBIE TTOIpa3ae-
junu Ha AA-AMM nepeaHux U 3agHUX OTAEIOB BUJLIM -
3MeBa Kpyra, BO 2-10 TPYMITy BKIIIOYMIN aHEBPU3MBI TIe-
peIHUX W 3aTHUX BOPCUHYATHIX, JICHTUKYJIOCTPHAPHBIX
1 TaIaMoTIe pOPUPYIOIINX apTepUii. AHEBPU3MBI IPYTUX
cocynoB (MEHMHTeaIbHBIX apTepHii, HA MECTe aHACTOMO3a
U T.1.), HabmomaeMble B 6,7 % ciydaeB, ObUIM Ki1accudu-
LIMPOBaHBI Kak «apyrue» [13].

J. Yeon u coaBt. (2011) BeImemuan 3 MOATPYIIIEI
AA-AMM: aHeBpU3MbI MarucTpajbHbIX apTEpUid, TIEpU-
depuyeckux apTepuii (mepegHue WK 3aTHUE BOPCUHYA-
TBIE apTePUHN) 1 KOJUIaTepaJIbHBIX COCYIOB MOSIMOSL. B pe-
TPOCIIEKTUBHOM MCCJICHOBAaHNUM JaHHBIX 111 mammeHToB
¢ AA-AMM cooTHolIeHe aHeBPU3M MarucTpaabHBIX
CcoCynoB, Iepru(epUIEeCKUX COCYIOB M COCYIOB MOSIMOSI
coctaBwiio 3:1:1 cooTBeTCTBEHHO [5, 14].

BcaenctBue penkoctu AA-AMM nulilb HEKOTOPbIE
MOHOIICHTPOBBIE HMCCJEIOBAHUS BKIIIOYAIOT JTaHHBIC
o BceM Ioarpymnmam aHeBpusm npu AMM. boabiimHcT-
BO aBTOPOB ITPEICTABIISIIOT COOOIIICHUS 00 OTIEIBbHBIX CITy-
Yyasgx aHEeBPM3M Pa3HOM aHATOMUYECKOU JIOKAJIM3allnH,
HampuMep: pa3BUJIKU 0a3ujsspHoOi aptepuu [15], neHTH-

AHeBpU3MbI MarucTparbHbIx apTepui /
Major artery aneurysm

AHeBpu3MbI BOpcuHUaTbIX apTepuin /
Choroidal artery aneurysm

AA-AMM /
AA-MMA

AHeBpu3MbI NepdopupyloLLMX apTepuii /
Perforating artery aneurysm

AHeBpU3Mbl MEHUHTEaTbHBIX apTepuit /
Meningeal artery aneurysm

AHeBpu3MbI Ha MecTe aHacToMo3a /
Anastomotic aneurysm

KyJiocTpuapHbIX [16] mam BopcuHuareix aprepuit [17].
ITo nanHbBIM TUTEpaTyphl, AA-AMM MoOryT (hOpMHUPOBATH-
¢S B 00J1aCTH TpaHCAYPaJbHBIX KOJIJIaTepaieil, M pa3phiB
TaKNX aHEBPHU3M YacTO MHPUBOIMUT K HEOIaroIpusT-
HBIM TTocnenctBusM. B padore K. Hou m coast. (2021)
B 92 % ciyuaes (11/13) aHeBpu3MBbl TpaHCAYPaAIbHbIX KOJI-
JIaTepaIbHBIX COCYIOB COITPOBOXIAINCH BHYTPUUICPEITHBIM
KpoBou3nusiHueM U B 58 % ciydaeB (7/11) ucxoxm 6bL1
He6naronpusaTHeIM [18]. Kpome Toro, AA-AMM mMoryt
BO3HMKATH IOCJIE MPSIMOI peBacKy/ISIpU3alliM B 30HE aHa-
CTOMO3a MEXIY ITOBEPXHOCTHOM BUCOYHOM apTepueiu
(ITBA) 1 CMA. M3BecTHO 0 ciydasx BHYTPAUYEPEITHOTO
KPOBOMBIMSIHNS, BEI3BAHHOTO Pa3pbhIBOM aHEBPU3M Ha
Mecte aHactomo3a [19, 20]. [IpuHMast BoO BHUMaHUE
MPeIpacioloXeHHOCTh K YaCTHIM pa3phIiBaM aHEeBPU3M
TpaHCIypaJbHBIX KOJUIaTepaicii 1 aHEeBPU3M Ha MecCTe
aHacTomo3a, L. Zhang u coaBT. (2015) BBIIEIMIN X B OT-
JIeJIbHBIE TTOArpyNIThI [21].

C y4eToM IperuMYyIIeCTB M HEIOCTATKOB BBIIIETICPE-
YKCIIEHHBIX Kaccupukanmii AA-AMM MOXHO pa3nesiuTh
Ha 5 TTOATPYIIIT B COOTBETCTBUHU C NX aHATOMMYECKHIM Pac-
nojioxeHneMm (puc. 1).

AHeBpPH3MbI MATHCTPAIBHBIX apTepHii

AHEeBpU3MBbI MarucTpaabHbIX apTepuii ipu AMM non-
pa3mesIsTIoT Ha aHeBPU3MEBI TIepeIHNX M 3aIHUX OTIEIOB
BIWJUTM3MEBa Kpyra. [Iporpeccupyommii CTeHO3 apTepuid
KapoTHIHOTO OacceitHa ITPUBOINT K KOMIICHCATOPHOMY IT0-
BbILLIEHUIO TeMOIMHAMUYECKOTO IaBJEHNsI B COCY/Iax BepTe-
OpobasusipHoro 6acceiiHa, moatomy AA-AMM 3agHux
oTaenoB BeTpevatorcs vanie (50—60 %), yeM nepemHux

nepeaHuUX OTLENoB BUM3NeBa Kpyra /
anterior parts of the circle of Willis

3aIHUX OT/eN0B BUNNM3MeBa Kpyra /
posterior parts of the circle of Willis

nepeaHUX BOPCUHYaTLIX apTepuii /
anterior choroidal arteries

3a[1HMX BOPCUHYATLIX apTepuii /
posterior choroidal arteries

NeHTUKYNOCTPUAPHBIX apTepuit /
lenticulostriate arteries

TanamonepdopupyloLLmX apTepuii /
thalamoperforating arteries

Puc. 1. Knaccugukayus uHmpaxkpaHuabHbIX apmepuanbHyIX HE8pU3M, acCOUUUPOBAHHBIX ¢ aHauonamuel MosiMos (AA-AMM). BoideneHsl 5 nodepynn 8 coomeemcmeuu

¢ aHamomuyeckol nokanu3zayueli (cxema pazpabomaHa aemopamu)

Fig. 1. Schematic of intracranial arterial aneurysms associated with moyamoya angiopathy (AA-MMA) (designed by the authors)
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(40 %) 9, 13]. B cucrematuueckoM o63ope S. Larson
u coaBT. (2021) AA-AMM nepenHux OTIeI0B BIIIN3HEBA
Kpyra Ha6monaauch B 41,6 % cinyuaes (77/185), a 3an-
Hux — B 58,4 % cinyuaes (108/185) [13].

Kinnanyeckn AA-AMM MarucTpaibHbIX apTepUil MO-
TYT IIPOSIBJISITECS KaK B BUIEC BHYTPUUIEPEITHOTO KPOBOM3-
JIUSTHUS IPU AaHEBPU3MAX MEPEIHUX OTAEJIOB BULIA3MEBa
Kpyra, TaK ¥ B BUIE TPAaH3UTOPHBIX MUIIIEMUIECKHX aTak,
TOJIOBHBIX 00JIeil M MH(papKTa TOJIOBHOTO MO3ra, 6oiee
XapaKTepHbIX 11t AA-AMM 3agHux otnenos [13, 21, 22].
OCHOBHBIM THUIIOM KPOBOM3IMSHUS TP pa3pbiBax AA-
AMM mMarucTpaabHBIX apTepUid SIBIISIETCS cyOapaxHOM-
nmanbHOe KpoBomsnusHue (CAK), pexxe TponcxoauT BHY-
TprxeaynoukoBoe kpopouznmusaue (BXKK) [4, 5, 22].
B cepun ximnnmnyeckux HadmoneHnit AA-AMM c pa3pbIBoM,
npeacraBiieHHo# X. Zhao u coasT. (2021), Bce aHeBpU3MBI
MarvcTpajibHbIX apTepuii conpoBoxkaanuchk CAK [22].

TakTuKa XMpPyprudeckKoro JICUCHU aHEBPU3M IIpHU
AMM ocraercs criopHoii. B ¢Bsi3u ¢ penkocteio AMM
B MUPOBOM TUTEPATYpE HET EANHOTO MPOTOKOJIA JICYEHUS
AA-AMM. BonbIIMHCTBO aBTOPOB MPUMEHSIIOT CTaHAAPT-
HBIC METOIBI XUPYPTUH aHEBPM3M 0e3 ydeTa 0OCOOCHHOCTEIH
OCHOBHOTO 3a00JIeBaHUSI, YTO MOXKET IPUBECTU K HebIa-
TOTIPUSATHBIM ITOCICICTBUSIM IUIS TIAITUEHTA.

B cucrematimaeckom 0630pe S. Larson u coast. (2021)
OBbUIM TOJIYYCHBI TaHHBIE O JICUCHUHU MAIMeHOB ¢ AA-
AMM wmaructpaabHBIX apTepuii (Bcero 171 aHeBpu3Ma):
B 40 (23,4 %) ciyyasix 1eyeHue ObLIO KOHCEPBATUBHbBIM,
B 64 (37,4 %) — sHooBacKyJsspHbIM 1 B 67 (39,2 %) ciy-
YasiX IPOBEICHO OTKPBITHIM XUPYPTUISCKUM ITyTeM. [1pu
KOHCEPBATMBHOM JieueHnH B 44 % nabmonenuit AA-AMM
ObLIM CTAOUIbHBIMU, B 28 % HaOIIOAEHUI CIYyYUIUCH 10~
BTOPHbIE pa3phiBbl, 12 % aHeBpPU3M MOBTOPHO HE pa3o-
pBaKCh, 12 % aHeBpU3M yBEIMYMIUCH B pa3mepax, a4 %
YMEHBIIMJINCH B pa3Mepax BO BpeMs ITOCIICAYIONIEro Ha-
omoneHust. [Ipy OTKPBITOM XUPYPTUUIECKOM BMEIIATEThb-
ctBe AA-AMM ObLIM OJTHOCTHIO BBIKJIIOUEHBI 13 KPOBO-
ToKa B 94,1 % ciy4aeB, Ipy SHAOBACKYJISIpHOM — B 84,4 %.
Ilocne otkpsiToii onepauun AA-AMM marucTpajibHBIX
apTepuii y 56,7 % naLneHTOB He ObUIO HEBPOJOTMYECKO-
ro AeuLUTa UK OH ObLI MUHMMAJIbHEIM, y 32,4 % nauu-
€HTOB ITOCJIe OTlepalli HaOMI0IaIuCh HEBPOJIOTUTIECKIE
HapyIIeHWSI CPeOHEH M TSKEIOM CTENeHU TSIKECTH,
a 10,9 % nauuvenToB ymepiu. ITociie sHIOBACKYISIPHOTO
nevyeHus y 87,2 % nauueHTOB He ObLIO HEBPOJIOIMYECKO-
ro aeduuuTa Win oH ObLT MUHUMANIbHBIM, V 8,5 % mauu-
€HTOB HAOJIIONAJINCh HEBPOJIOTMIECKIEC HAPYIICHUS CPel-
Heil U TSLKEJI0i cTeneHu Tsikectu, a 4,3 % mauueHTOB
ymepau [13].

M3-3a BeIpakeHHOU CeTH KoJIlaTepalieil Ha MOBEPX-
HOCTH MO3Ta M B 00JIaCTH 0a3aJIbHBIX SIEP OTKPHITOE XM~
pyprudeckoe BMelIaTe1bCTBO 110 rmoBoay AA-AMM siBisi-
eTcsl CIIOXHOM 3amadeii. HapymeHnne KoytatepalbHOTO
KPOBOTOKA ITyTEM BPEMEHHOTO KIIUTTMPOBAHUSI YUIN TPaK-
LI MO3Ta MOXKET IIPUBECTU K MIIEMUYECKUM OCJIOXHE-
HusgM. Bbojee Toro, y mammeHTOB, KOTOPEIM YXe OBLIa

BBITIOJTHEHA PeBACKYJISIPU3UPYIOIIAs OIepaIis, HaJIundue
copMUPOBAaHHBIX 3KCTpa-MHTPAKpaHUAJIBHBIX aHACTO-
M030B (BUKMA) mim CMHAHTHO30B IIPEMSITCTBYET OT-
KPBITOMY XUPYPTUIECKOMY IOCTYITY, a YK€ pa3BUBIIHECS
€CTECTBEHHBIC KOJIIATePaIM IIOTEHIINAIBLHO TTOIBEPKEHBI
PUCKY TTIOBPEXICHMUS.

[To manneM B. Xu u coasrt. (2018), u3 13 AA-AMM
TIepeaHNX OTIEI0B BUJUIM3NEeBa Kpyra 10 OBLIN KITUIIPO-
BaHBI C MOCJICAYIOIEH peBacCKyJISIpHU3aIieii, a B 3 cIydasix
ObLJIa BBITIOJIHEHA SMOOTA3AIINS C TTOCICIYIONIeH IT03Tar-
HOM peBacKyJisIpu3anyeii. ¥ 2 malreHTOB KINITUPOBaHUE
aHEeBPU3M MIPUBEJIO K IMOCICONEePALIMOHHBIM OCIOXHEHU-
aM. B 1-M cirygae gepes CyTKU ocjie KIIMITMPOBaHUS aHEB-
PU3MEI TIepeaHEe COeMMHUTEIbHON apTepnu y MalllueHTa
BO3HUKJIO BHYTPMMO3TOBOE KpoBoM3ussHue. Bo 2-M ciry-
yae BO3HUK UIICUJIATe PATBHBIN MH(PAPKT 0a3aIbHBIX AP
yepe3 72 4 Tociie KINIMTAPOBAHUS aHEBPU3MBI Pa3BUJIKI
BHYTPEHHE COHHOIT apTeprH 1 HETIPSIMOU peBaCKYISIpH-
3auu [4].

X. Zhao u coaBt. (2021) B cepum KIMHUYECKUX Ha-
omoneHuit AA-AMM CTOJIKHYJIUCh C UILIEMUYECKUMU
OCJIOXXHEHHUSIMHU TTOCJIEe KITUITUPOBAHMS aHEBPU3MEI TTepe-
Hell COeMMHUTEILHOM apTepuHy y AlIMEeHTa C TeMOpparu-
yeckoit popmoii AA-AMM. ABTOpPHI CBS3bIBAIOT 3TO C UH-
TpaollepallMOHHBIM MOBPEXICHUEM KOJIaTepalbHBIX
COCYIOB BOKpYT aHeBpu3MHbI [22]. A. Larson 1 coasBT.
(2020) coodbmraroT o 3 mareHnTax ¢ AA-AMM B KapoTH-
HOM OacceifHe, KOTOPBIM YCIIEIITHO OBLIO BBITTOJTHEHO OT-
KPBITOE BMEIIATETbCTBO C TTOCIEAYIOMIEH peBacKyIsIpr3a-
nueii [23].

CornacHo maHHBIM A. Larson 1 coaBt. (2021), cpenn
AA-AMM 3agHuX OTIEJIOB BUWUIM3KMEBA Kpyra HanboJee
YacTO BCTPEYAIOTCSI aHEBPU3MBI Pa3BUJIKN OCHOBHOI ap-
tepun (31,4 % (58/185)), pexxe — 3amHeit Mo3roBoii (13 %
(24/185)) u BepxHeit Mo3xeukoBoii (8,1 % (15/185)) ap-
Tepwmii [13].

B xupyprun AA-AMM BepteOpoOa3uIsIpHON JTOKa-
JIM3aluu, KaK ¥ IIpy aHeBpU3Max, He CBsI3aHHbIX ¢ AMM,
MIPEAITOYTeHNE OTHAIOT SHIOBACKY/IIPHOMY JICUCHHIO [4,
13, 18, 24]. B pabote C. Chen u coasr. (2023) mocie 3H-
JoBackyisipHoTo JedueHud 30 mamueHTOB ¢ AA-AMM
B 3aJHEM OaccelfHe ITOJIOXMTEIbHBIN pPe3yabTaT HalOlo-
nancs B 96,7 % ciayuaes (29/30) [24].

Db PeKTUBHOCTD SHIOBACKY/ISIPHOTO JICUCHNST aHEBPU3M
He BBI3bIBaeT COMHEHMIA, OHAKO P NX codeTaHn ¢ AMM
MMaTOreHeTUIEeCKIEe 0COOEHHOCTH aHTMONATHH OTpaHINBa-
0T IPUMEHEHIE SHIOBACKYIIIPHBIX METOIOB B ITOJIHOM Mepe.
[1aBHBIE CI0XKHOCTY 3HIOBACKYJISIPHOM ASMO0au3amu AA-
AMM cBs13aHBI C IPOTPECCUPYIOIIEH CTEHOOKKITIO3MEH Ma-
THCTPAJIbHBIX COCYIOB, ICTOHYCHIEM CTCHOK, TTaTOJIOTYE-
CKOM M3BUTOCTHIO TIepU(hePHIECKIX COCYIOB, YBEJIMICHUEM
PHCKa KPOBOTEUECHMSI, BEI3BAHHOTO aHTUTPOMOOILIMTApHBIMU
IpernaparamMu IPpY MCTOJb30BAaHUU CTEHT-aCCUCTCHIINHU
MpU aHEBPU3MAX C pa3pbiBoM [24, 25].

HecmoTtps Ha pucku ocnoxkHeHnuii, C. Chen u coaBT.
(2015) ycremrHO MPUMEHMIN CTEHT-aCCUCTEHIIMIO




TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

HENPOXNPYPI'US

0630p nutepatypel | Literature review

y naumeHToB ¢ AA-AMM c MpoKoi¥i 1IefKOoi mocie pa3-
peiBa 1 CAK. Tem He MeHee pe3ynbTaThl B OTJAJIEHHOM
ITOCJIeOIIepallnOHHOM TIEpHUOIe B 3TOI paboTe HEe MpeI-
CTaBJICHBI, M CAaMU aBTOPBI HE PEKOMEHIOBAIM ITPUOETaTh
K JaHHOM METOIUKE, CChIIAsICh Ha MaJOCEPUITHOCTD MC-
cliemoBaHus [25].

B. Xu u coaBr. (2018) mpu teuyennu AA-AMM 3agHNX
OTIIEJIOB BUWIIM3MEBa Kpyra KOMOMHUPOBAIN SHIOBACKY-
JISIPHYIO SMOOJIM3AIINIO C PeBaCKYIsIpU3alneil. ABTOPHI
VTBEPKIAIOT, YTO PeBACKY/ISIPU3AIIMS IIOMOTAaeT CHU3UTh
reMOIMHAMNYECKYIO Harpy3Ky Ha COCYIBI BepTeOpoda3m-
JISIPHOM CUCTEeMBI, CHIKAsi TEM CaMbIM PHCK POCTa U pa3-
pbIBa aHEBPU3M, a B HEKOTOPBIX CIydasiX CIIOCOOCTBYS
WX MHBOJIIOINKU. B 2 ciyJasix, B KOTOPBIX 3MOOIM3aIINs
HeE MPEeICTaBIIsUIach BO3MOXKHOM, aBTOPHI OTPaHNYIIINCH
peBacKyJIsIpU3alMeii KaK CaMOCTOSITCIBHBIM METOIOM JIe-
yeHUs. OgHakKo yepe3 9 Mec OnNMH M3 MALIMEHTOB yMep
OT BHYTPHUUYCPEITHOTO KPOBOUBIUSIHUS B KOHTPJIATEPaIh-
HOM TIOJIyIIapuH, y 2-TO IMallieHTa aHeBprU3Ma YMEHBIIH -
J1ach B pa3Mepax. HecMoTpst Ha HeOOJIBIIIO OITHIT, aBTOPBI
PEKOMEHIOBAIN PEeBACKYJISIPU3AIIMIO KAK CAMOCTOSITEIIb-
HBI MeTof JeueHus: npu AA-AMM c MpoKOit eKo,
JIOKAJTU3YIOIIMXCS B 3aHUX OTHe]aX BIJIIM3MEBA Kpyra
[4]. Ha MOoMeHT HanmmcaHusI JaHHOM pabOTHl B MUPOBOIA
Hay4YHO! JIMTepaType OTCYTCTBYIOT MHOTOCEPHITHBIC HC-
cJIeIOBaHUS, IMOATBepXKIamInue 3(pOeKTUBHOCTh peBac-
KyJISIpU3alM KaK CaMOCTOSITEIbHOTO METOMIA JICUCHMUS
npu AA-AMM 3agHUX OTIEJI0B BUJIM3MEBA KpyTa.

AHeBpu3MbI epr(epHUIeCKNX apTepHid

[lo maHHBIM TUTEPATYpPHI, YACTOTA AHEBPHU3M ITeprde-
PUYECKHUX COCYIOB cocTaBisieT 0Kojio 40 % cpeau Bcex
BcTpevaromuxcs mpu AMM [4, 13, 18]. INepudepnueckue
aHEBPU3MEI TTOAPA3NCIISIOT Ha aHEBPU3MbI BOPCHHYATHIX
aprepuii, mep@OpUPYIOIINX, MEHUHTCAIbHbBIX apTepuid
1 aHeBpU3MBI Ha MecTe aHacToMo3a [13, 18].

PazpeiB aHeBpU3M nepudepndecKrX apTepuil mpu
AMM miposiBiIsieTcs B BUIIe BHYTPMMO3TOBOTO WY BHYTPH-
XKeJIyTOIKOBOTO KPOBOM3IUSIHUI. BHYTpMMO3roBbIe Te-
MAaTOMBI Jallle JJOKAIM3YIOTCS B 00JIaCTH Oa3aIbHBIX SIIEp
u Tanamyca, a BXKK pacnpocTpaHsioTcst mperuMyIecTBeH-
Ho B 6okoBbie 1 111 xxenymouku mosra [17, 18, 26].

TakTnKa JIedeHUsT aHeBpHU3M TieprepIIeCKUX apTe-
puii oTIM4aeTcs: oT TakoBou mpu AA-AMM marucTpaib-
HBIX cocymoB. M. Wiedmann u coaBt. (2021) BBIIEIISIIOT
cleayoonye KjaouyeBble MOMEHTHI [17]:

* TPaHCKOPTUKAJIBHBIN MOIXOM K aHEBpHU3MaM Tieprde-
PUYECKUX COCYIOB MOXKET IIPUBECTHU K ITOBPEKICHUIO
yXe c(OpPMUPOBAHHBIX KOPTUKAIBHBIX U JICTITOME-
HUHTeaJIbHBIX KOJIJIaTepaJIei;

* cpenu aHeBPH3M IeprdepIIeCKIX apTeprii TaTOMOP-
(donoruueckn npeobaasalOT ICEBIOAHEBPU3MBI,
YTO YaCTO TPeOyeT OKKITIO3UM HECYIIETO CoCcya B Ka-
YeCTBE SIMHCTBEHHOTO BapraHTa JICUCHUS;

* BHIOOBACKYJISIPHBII TOCTYII K aHEBpH3MaM Tiepudepu-
YeCKHUX apTepuii MHOTMA 3aTPyIHEH M3-3a N3BUJI-

CTBIX, ITATOJIOTMYECKN N3MEHEHHBIX HECYIITX COCYIOB

¥ CTEHOOKKITIO3MH MaruCTPaIbHBIX apTePUii;

* aHEeBPU3MBI NepuGepUIeCKIX apTepHil CITOCOOHBI

K CITOHTaHHOMY TPpOMOO3Y WJIM MHBOJIIOIIUY, YTO I10-

3BOJISICT IPEIIIOJIOXUTE, UTO IMeprdepruIecKre aHeB-

pU3MBI MPOTEKAIOT OoJsiee NOOPOKAYECTBEHHO, YEM

aHEBPU3MBI MAaIrCTPAIBHBIX COCYIIOB.

ITo maHHBIM cucTeMaTmdeckoro ob3opa S. Larson
u coaBT. (2021), u3 102 caygaeB mepudepudecKux
AA-AMM 44 (43,1 %) GbLIK MPOJIeUYeHbI KOHCEPBATUBHO,
27 (26,5 %) — supoBackyisipHo u 31 (30,4 %) — OTKpBI-
TBIM XUPYPIUIECKM ITyTeM. [1pr KOoHCepBaTUBHOM JICUCHI
17,2 % AA-AMM 6butu cTabubHbIME, 11,4 % aHeBpU3M
pasopBanuch (75 % 13 KOTOpBIX MOBTOPHO), 65,7 % —
He yBEJIWYMIUCh B pa3mepax, 5,7 % — yMeHbIIUIUCH
Mnpu 1nocienywoiieM HabmoaeHuu. [locne aHa0BacKyIsIp-
HOI0 ¥ MMKPOXMPYPrU4ecKoro jeueHus B 95 % cinydaeB
AA-AMM 0ObUIM MOTHOCTBIO BHIKJIIOUEHBI 13 KPOBOTOKA.
[Ipu nocneayiomeM HadmogeHuun y 70,4 % malueHTOB
nocJjie KOHCepBaTUBHOTIO JieueHus 110 nmosoay AA-AMM
He OBUTIO HEBPOJIOTUYECKOTO NehUITINTa JIMOO OH OBLT MU-
HuMaJlbHbIM, V 11,1 % ObUT yMEPEHHbII WIN TSIKEJIbIiA
neduuur, a 18,5 % ymepau. I1pu sHI0BaCKYISIPHOM Jie-
yeHuu y 95,2 % manueHToB He ObUTO AeULNUTA MM OH
ObUT MUHUMAJIBHBIM, Y 4,8 % ObL1 yMEPEHHbIM WU TSDKEbIi
nedUImMT, HI OMWH U3 TTAIIMeHTOB He yMep. [1pu nedeHnn
OTKPBITBIMU XUPYPTrU4eCKUMU MeTogaMuU Yy 69,6 % mariu-
€HTOB HEBPOJOTUICSCKUI Ie(PUIINT OTCYTCTBOBAII MJIU OBLIT
MUHUMAJIbHBIM, y 21,7 % HaGmonanu neuunuT cpeaHeit
WJIM TSDKEJIOM cTernenu, a 8,7 % nauueHToB ymepnu [13].

AHeBpH3MbI BOPCHHYATBIX apTepHii

AHEBpU3MbI BOPCMHYATHIX apTEPHil BCTPEUaIOTCS pei-
Ko [27]. AMM — oxmHO u3 3a00yieBaHUIA, P KOTOPOM
BOpPCHHYATBIC apTepUX HanboJiee IMMOABEePKEHBI aHeBPU3-
MOTEHe3y 3a CUeT IMaToMOP(OTOTHISCKIX U3MEHEHUI
COCYIMCTOM CTEHKHU M YyIacTus B (OPMUPOBAHUHM TITy0O-
KOl cyO3IIeHIMMapHO aHaCTOMOTHYeCKO#t cetn [28].
AA-AMM BopcUHYATBIX apTepuil Mmoapa3faeisitoTCs Ha
AHEBPU3MBI MIEPEIHUX W 3aTHUX BOPCUHYATHIX apTepHit
U IPEACTABJISIOT HAMOOIBIINI PUCK MMEPBUYHBIX U ITO-
BTOPHBIX KpoBousausHuii [17, 29]. Paspeis AA-AMM
BOPCHUHYATHIX ApTEPUI COITPOBOXKIACTCST BEICOKOM YacTO-
TOM HebIaronpUAITHBIX UcX010B. Tak, B pabote M. Wied-
mann 1 coaBT. (2021) pa3pbIlB aHEeBPU3M BOPCHUHYATHIX
aprepuii B41 % ciiyyaeB pUBOAMII INOO K TSDKEJIOM MHBA-
JMAU3aluuu, 1100 K cMepTu nmauueHTa [17].

M. Wiedmann u coaBt. (2021) npoaHanu3upoBaIn
OITBIT JIeueHUsT 72 mauueHToB ¢ AA-AMM BopcHMHYATHIX
apTepuii ¢ pa3peiBoM. Hanbosree pacripocTpaHeHHBIMM KT~
HUYECKMMU CUMITTOMaMU OBLIM TOJIOBHASI 0OJIb, TOITHOTA
u pBota (39 %), HapyiieHue co3HaHus (24 %), o4aroBblii
HeBpoJiorndeckuit necouut (7 %). Pa3pbiB aHeBpU3M BOp-
CUHYATHIX apTepuii B 68 % ciydaeB conpoBoxaancs BXKK.
KoncepparuBHoe neueHue B 40 % ciydaeB IpUBEJIO K I10-
BTOPHOMY KPOBOM3IUSIHUIO, U3 HUX B 63 % HaOII0AeHUI
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5TO MPOU30IILIO B 1-if Mecs11. BhICOKMIT prICK TOBTOPHOTO
paspbiBa B 1-i1 MecsIl TTO3BOJISIET CIEaTh BEIBOI O TOM,
yTto jieyeHue rpu AA-AMM BopcuUHYATBIX apTepUii ciie-
JIyeT IPOBOAUTH B CPOYHOM mnopsiake [17].

[Ipexxme Bcero, Xupyprudeckasi TAKTUKA IIPY aHEBPH3-
Max BOPCHHYATHIX apTePUIA 3aBUCUT OT MX aHATOMIUIECCKOM
Jokanm3anuu [27, 30]. AHeBpU3MBI IIUCTEPHAIBHOTO CET-
MEHTa BOPCUHYATBIX apTePHHi IIPeATIOaraloT IpuMeHEeHIe
PEKOHCTPYKTUBHBIX METOIOB BHIKITIOUEHHMS M3 KPOBOTOKA,
a aHeBPU3MBI IIJICKCAIBHOTO CeTMEHTA MOITYCKAIOT MC-
ITOJIb30BaHME TEKOHCTPYKTUBHBIX METOIOB. TaKOM ITOIXOI
CBSI3aH C TeM, YTO XUPYPIHsl ITICKCAIIPHOTO CETMEeHTa BOP-
CUHYATHIX apTepuil acCOIMMPOBAHA CO 3HAYUTEIIHHO
MEHBIINM KOJIMYECTBOM BO3MOKHBIX IOCIICOIIePAIInOH-
HBIX MIIEMWYECKUX OCJIOXKHEeHMU [27]. B ¢BA3M ¢ aHaTO-
MHMYECKUMU OCOOCHHOCTSIMU TAKUX aHEBPHU3M YaCTO IIPH-
XoauTcs npuberaTh K TPENIMHTY Hecyllei aptepun [17,
27, 31].

B pa3HBIX McclieqoBaHUAX MPEANIOUYTCHUsS B BEIOOpE
MeTO/a JICUCHNST aHEBPM3M BOPCHUHYATHIX apTEPHUIA pa3iim-
YaTCH.

B MupoBoi1 HayuyHO# JuTepaType Ha CErOAHSIIIHUIA
IIeHb 3aPEeTUCTPUPOBAHO OKOJIO 27 CITydaeB SHIOBACKYJIISIP-
Horo JeuyeHuss AA-AMM BopcuHYaThIX apTepuit [17, 29,
32—41]. Dmbonu3auus, KaK IIpaBuIo, Oe30macHa, eciin
OHA BBITIOJTHSIETCS 3a IpeelaMy TJIeKCaTbHOTO CeTMEHTa,
KOTOPHII COOTBETCTBYET BXOIY B HIDKHUI POT OOKOBOTO
xKemynouka. S. Tsuboki u coaBT. (2024) ommcanm mpuMep
YCIICITHOM CYIePCeIEKTUBHOM SMOOIM3aIINN aHEBPU3MBI
KarcyJIoTaIaMIIeCcKoil aprepuu (TephopaHT, OTXOMSI-
Wi OT IMCTAIBHOTO OTAE/IAa UCTEPHATBLHOTO CETMEHTA)
¢ nmoMoubio N-0yruin-2-unaHoakpuiaarta (NBCA) [29].
ITo manapiM M. Wiedmann u coaBr. (2021), sHTOBacKy-
JISIpHOE JIeYeHNE IIPUBOIMIIO B OCHOBHOM K BEIHYKIECHHOM
SMO0IM3ALMK HECYILETo cocyna, a B 26 % ciyuaes (5/19)
XUpPYpTaM MPUIUIOCh TIOMEHSITh TAKTHKY JICUCHUST U3-3a
HEBO3MOXXHOCTHM AocTyna K aHeBpusme [17]. S. Tsuboki
1 coaBT. (2024) coobmatoT, uTo B 7 M3 12 ciIydaeB XMUpypraM
MIPUXOOWIOCH TPUOETHYTH K OKKITIO3UU HECYIIEH apTepui
[29]. W. Ding u coasr. (2023) onucanu ciayqaiit AA-AMM
IepeqHeil BOPCUHYATON apTepuy ¢ peHUIUBUPYIOIINM
KpoBoM3NMUsIHNEM. B KadecTBe 1-if cTpaTeruu XUpypru
BBIOpAJIN SHAOBACKY/ISIPHYIO SMOOJIM3AIIAI0, OMHAKO M3-32
3HAYUTEJTbHONM M3BUTOCTH U MCTOHYCHHOCTH HECYIICH
apTepuy TaKTHKA BBIHYXKICHHO ObLIa M3MEHEHA HAa MH-
KPOXUPYprudeckyio [26].

B ciygae oTKpBITOTO XMpyprudecKoro BMeIIaTe IbCTBa
OCHOBHBIMHM JIOCTYIIAMHU K aHEBPU3MaM IINCTePHATBLHOTO
CeTMEHTa TepeaHeld BOPCUHYATON apTepUM SIBJISIOTCS
TPaHCCUJILBUEBBIN M/ WM TIPETEMITOPATTbHBIN, TIEKCAITb-
HOTO CeTMEHTa — TPaHCTEMITOPATbHBIN 1/ WA TPAaHCBEHT-
puKysipHblii [27]. B pabote M. Wiedmann u coasr. (2021)
BBIKJTIOUCHIIC aHEBPY3M 13 KPOBOTOKA C TIOMOIIBIO MUKPO-
XUPYPTUM ObUTO 3(PHEKTUBHBIM, HO COITPOBOXKIAIOCH OT-
HOCHTEJIbHO BBICOKMM YPOBHEM ocioxHeHui — 25 % (5/20)
[17]. Kak ObLIO YIIOMSIHYTO BbIIE, MPY MJIaHUPOBAHUU

Russian Journal of Neurosurgery

OTKpBITOTO Toaxona K AA-AMM BopcuHYATBIX apTepuit
cJemyeT YYUTHIBATh PUCK ITOBPEXICHUS YKe chopMmIpo-
BaHHBIX KOPTUKAIBHBIX M JICTITOMEHWHTEAIbHBIX KOJIJIa-
Tepaieil. [IoaToMy HEKOTOpBIE XUPYPTH HE PEKOMEHIYIOT
MPUMEHSTh MUKPOXUPYPIHUIO KaK CTpaTeTHio 1-il TMHUN
B ciiyuae AA-AMM BOpCUHYATBIX apTEPUid, a UCIIOJIb30-
BaTh €€ IIPY HEBO3MOXHOCTH OCYIIIECTBIICHHUST SHIOBACKY-
JsipHoro poctyma [17, 29].

JleyeHne aHEeBPHM3M C ITOMOIIBIO PeBACKYIISIPU3AINN
B KauecTBe 1-ii cTpaTernu MpUBEIO K MHBOJIOIUY aHEeB-
pusMbl B 75 % ciy4aeB (9/12) 6e3 MOBTOPHOTO KPOBOU3-
nusHus [17]. BaxXHbI acneKT, KOTOPbIi ClieayeT YYUThI-
BaTh, — METOJI PeBACKY/ISIpU3AIINN. BOJIBITMHCTBO aBTOPOB
npuMeHdgoT oo DUKMA, 1160 KOMOMHUPOBAHHYIO
peBacKyisipu3anuio. PelreHne 06 MCIT0Ib30BaHIHT TOIBKO
HEIPSIMOM peBaCKYISIpPU3aUN KaK CaMOCTOSITEIbHOIO
MeToHa XUPYPIUH aHEeBPU3M MOXET OBITh BeChbMa OITPO-
METYMBBIM, TaK Kak UIsT QOPMUPOBAHMSI CHHAHTHO3a He-
obxonnmo Bpems (3—4 Mec y B3pOCIIBIX), a PUCK TTOBTOP-
Horo paspeiBa AA-AMM B 1-i1 Mecs nipessimaer 50 %
[17,42].

AneBpH3MbI Iep(OPUPYIOIIMX apTepHii
AHoManbHBIT aHTHMOTeHe3 nmpu AMM npuBOIUT
K 00pa30BaHMIO XPYITKHUX KOJUIATEPATbHBIX COCYIOB MOSI-
MOSI Ha ocHOBaHMM Mo3ra. Cocymbl MOSIMOSI OTHOCSITCST
K TIaTOJIOTUIECKU U3MEHEHHBIM KOJUIATePAJISIM JICHTHKY -
smoctpuapHbIX aprepuii (JICA) 1 TazamonepdoprpyOINX
aprepuii [2]. OCHOBHO# THIT KPOBOM3IMSHMUS IIPU Pa3phIBE
aneBpu3M JICA — mapeHXMMaTo3HOE, pexke BCTPEYaroTCs
CAK un BXK. Pa3pniB aneBpusm JICA gBiseTcs mpuin-
HOI pa3BUTHUSI BHYTPMMO3rOBOM reMaToMbl B 2,6 % ciy-
yaeB, CAK — B 3,1 % cnyuaeB [27, 43]. CyliecTByIOT
2 knaccudpukaumu aneBpu3M JICA, KOTopble MCTIONIb3YIOT
MIpY TUTAHUPOBAHWU XUPyprudeckKoit tTaktuku. Ilepsas
KJ1accuUKaIs BKITIOYAeT 3 TUTIAa aHEBPU3M:
* | Tunm — aHeBpu3MbI BepxHeil moBepxHocTu M1-cer-
MmeHTa CMA, He cBs13aHHBIE ¢ yeTheM JICA,;
Il Tum — aneBpu3mbl M 1-cermenta CMA, cBsI3aHHBIE
C YCTheM IepOOPUPYIOIINX apTePUIii;
* III Tumm — aHeBpu3MbI HertocpencTBeHHO JICA [44].
C. Gandhi u coaBrt. (2008) BEIIEIISIOT 2 TUIIA aHEBPU3M
JICA: memrotyathlie U ¢py3udopmHsbie. [Tpu xupyprum me-
moTJaThix aHeBpu3M JICA ecTh BO3MOXHOCTb COXPAHUTD
HECYIIYIO apTepuio, a TIpu Qy3udOpMHBIX aHEBpH3Max
YacTO IPUXOMUTCSA KepTBoBaTh IopaxkeHHOU JICA.
ITpu BMemIarenncTBax Ha aHeBpu3Max JICA cienyeT yuu-
TBIBaTh BOBMOKHOCTH OTCPOUYCHHOI OKKITIO3UH HECYIIIETO
cocyma mocje BPeMEHHOTo KJIHMITMPOBAHMS, OCOOCHHO
y marmeHToB ¢ AMM, y KOTOPBIX 9yBCTBUTEIBHOCTD MO3-
ra K runonep@y3uu BHIIIE, KaK ¥ PUCKH TTOCIEOIIepaliy-
OHHBIX UIIIEMUYECKUX OCJTOKHeHM [43, 45]. B cepun u3
14 cnygaeB aneBpusm JICA I tnma, onucanubix T. Iwama
u coanT. (2004), BpeMeHHasI OKKIIIO3Us IPOKCUMAJIbHEE
AHEBPU3MbI, BBIIOJIHEHHAs 6 MaLiMeHTaM, B 3 CIydasix Ipu-
Besa K nH(apKTy 6a3aabHbIX saep [45].
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ITo manusM K. Sakai 1 coasr. (2008), xinnmupoBaHue
aHeBpuU3MEHI ¢ coxpaHeHneM JICA 1ipm pa3opBaBIICCS
AA-AMM npuBeno K yIoBI€TBOPUTEILHOMY pe3yJibTa-
Ty [46].

HecMoTpst Ha TO YTO PHIOBACKYJISIPHOE BMEIIATEIIh-
CTBO TPYIHO BBHITTOJTHHUTH MPU U3BUTHIX M MCTOHYECHHBIX
COCyIax MOSIMOSI, OTTICAHBI ITPUMEPHI YCITCIITHOM SHIOBACKY-
ngpHoit amoomzauny aHeBpusM JICA. Tak, N. Chalouhi
u coaBT. (2013) cooOmIm, 9To 3MO0IM3AIINST Pa30pPBaB-
mreiicst aHeBpu3Mbl JICA Heanre3uBHOIM KoMIto3uyeit Onyx
MIPUBEJIa K XOPOIIIeMY KIIMHUYECKOMY Pe3yJIbTraTy y HareH-
Ta ¢ AMM [47]. 1o manasM J. Harreld n coast. (2011),
aneBpu3Ma JICA 6e3 pa3pbIBa Obljia YCIIENTHO 9MOOIN31-
poBana c momortsio NBCA [48].

B cirygae HeBO3MOXKHOCTH SHIOBACKYJISIPHOTO JIeUe-
Hus AA-AMM nepudepundecknx aprepuii B. Xu u coanT.
(2018) mpemnaraioT MPUMEHSTH PEBACKYISIPU3ALUIO
KaK CaMOCTOSITCIbHBIN aJIETePHATUBHBIN METOIT JICUCHMUSI.
PeBackynsipu3anus moMoraeT CHU3UTh TeMOIMHAMUUe-
CKYIO HArpy3ky Ha mepudeprudecknue cOCyIbl U MOXKET
MIPUBECTY K MHBOIIOLINY aHEBPU3MbI MJIN IIPEIOTBPATUTD
ee pocT u pa3pbIB. [1pu neyeHun naureHToB ¢ AA-AMM
BOPCHHYATHIX ¥ MePHOPUPYIOIINX apTepHUil ¢ pa3pbIBOM
aBTOPBI YCHEITHO MPUMEHWI KOMOMHUPOBAHHYIO peBac-
kystpu3anuio (DUKMA + sHiedanoamypoMrocmHaHTH-
03). B 92 % nabmonenuii (12/13) nmpousonuia obauTtepa-
LIMSl aHeBpU3M, a B 8 % HabmoaeHuii (1/13) aHeBpU3MBbI
ObLUTH CTAaOMIBHBIMU. B 3aKiTioueHNe aBTOPHI PEKOMEHIO-
BaJIM IIPMMEHSTD SHI0BACKYJISIPHYIO SMOOIU3AIINIO B CO-
YeTaHWM C peBacKyjspH3allMeil KakK MeTOI BBIOODa,
a TIp¥ HEBO3MOXKHOCTH SHIOBACKYJIIPHOTO TTOAX0Aa OTpa-
HUYIUTHCS TOJIBKO PeBaCKy/IsIpu3amueii [4].

AHeBpHU3MbI MEHHHT€AIbHBIX apTepHii

B mpomecce mepecTpoiiku MO3TOBOTO KPOBOTOKA
Ha CHCTeMY Hapy>KHOW COHHOW apTepuy YBEINMINBACTCS
ITOTOK KPOBH B €€ BETBSIX, IPEUMYIIECTBEHHO B CPEIHEN
MeHuHTeanpHOI apTepuu (CMeHA). TeopeTnuecku mo-
BBIIIIEHNE KpoBOTOKa B CMeHA MOXeT IIPUBECTH K pa3-
BUTHUIO aHEBPU3M, HO y nalueHToB ¢ AMM aHeBpuU3MBbI
CMeHA BcTpevalorcd penko. K. Maruyama u coaBT.
(2023) npeammoIoXmIN, 9TO YBEIMUEHIEe KPOBOTOKA TTIOCTIE
MIPSIMOM PeBACKYJISIPU3aIIMA MOXET CITOCOOCTBOBATH I0-
SIBJICHUIO aHeBpU3M B coxpaHeHHBIX CMeHA. ABTOpPHI
coobmraror 06 aneBpu3Me CMeHA, BO3HUKIIEH Y TallM-
€HTa yepe3 6 Mec Mocje PeBacKyIIpU3UPYIOLLEei orepa-
. AHeBpr3Ma MMeJia Y3KYIO MIEeHKY W ObLIa YCIICITHO
sMm0oan3npoBana [49].

Hecmotpst Ha moka3aHHY0 3(pHeKTUBHOCTb OTKPBITHIX
Y 3HAOBACKYJISIPHBIX METOAOB JiedyeHUs1, Hanuune AMM
B aHaMHe3¢ 3HAYUTEJIBHO YCIIOXKHSET M OTpaHNIMBACT XM~
PYPruio aHeBpU3M MEHMHICAJIbHBIX apTepuii. B padore
Y. Park u coaBt. (2010) omrcan ciry4yaii peIuauBUPYIOLIE-
ro KkpoBoteueHust u3 AA-AMM CMeHA ¢ BO3HUKHOBE-
HueM CAK 1 BHyTpUMO3roBoii reMatoMbl. [TombITKa K-
MMMPOBATh aHEBPU3MY OKa3ajlach OE3yCICITHOM M3-3a

BBIPaXKCHHBIX JISTITOMEHINHTCAJIbHBIX KOJIIaTepaseil v BbI-
COKMX PUCKOB HUIIIEMUYECKUX M TEMOPPArMIECKUX OCIIOX-
HeHuii. KpoMme Toro, o npuunHe majnoro nuamerpa [I1BA
(opmumpoBaHMEe MPSIMOTO aHACTOMO3a OBLIIO OecITepCIeK-
TUBHBIM, a B CBSI3U C HAJTWIMEM TPOMOOB B IIIeiiKe aHEB-
pU3MBI 3HOOBACKyJsipHasi amMoOonu3auusts AA-AMM He
TIpeaCTaBIIsIach BO3MOXHO. B Tore, OlleHNB KoJiaTe-
PaJIbHBIN KPOBOTOK € IIOMOIIBIO OaJIJTIOH-OKKITIO3MOHHOTO
TecTa, aBTOpHI Mpuodernn K okkio3un CMeHA. Tlocie
BBIKJIFOUCHUST aHEBPU3MBI U3 KPOBOTOKA HEBPOJIOTHYEC-
CKMI CTaTyCc MallMeHTKN OCTAaJICS Ha IOOIEePallMOHHOM
yposHe [50].

Ha no3gHux cragusix AMM MeHUHTeaabHbIe apTepun
YYacTBYIOT B (POpPMUPOBAHNHU TPaHCIYyPaJIbHOI KOJUIaTe-
pambHOM CHCTEMBl M MOTYT WTPaTh PEIIAIONIYIO POJIb
B KpoBocHaOxeHnu Mo3ra. [Tospexxnenne CMeHA Bo Bpe-
MsI TpeIlaHaLlMM TIPU MOMNbITKE KIuupoBaHust AA-AMM
MOXET HE TOJIbKO YXYIILIUTb Pa3BUTHE ECTECTBEHHOTO He-
MPSIMOTO CMHAHTHO03a, HO M MPUBECTU K MIIEMUIECKIM
OCJIOXXHCHMSIM.

AHeBpU3MBI HA MECTE AHACTOMO3a

Bo3HukHOBeHUE aHEBPU3MBI Ha MECTe aHACTOMO3a
SIBIISICTCST PEIKUM OCJIOKHEHUEM MPSIMOM peBacKyIISIpH-
3anun ([IBA-CMA). B MupoBoii HayIHOI JIUTepaType
3a mociegaue 20 JeT OBLIO 3aperucCTPUPOBAHO JIMIIIH
5 cliy4aeB OCJIOXKHEHWS MHPSIMO peBacKyJIspH3aluu
npu AMM pa3BuTHeM aHeBPU3MBI Ha MECTE aHACTOMO3a
[19, 20, 51—53]. B 2 ciryyasix aHeBpU3MBI COITPOBOKIANCH
pPa3pbIBOM M BHYTPUYEPEITHBIM KpoBon3nusHueM [ 19, 20].
B 3 cnygasix aHeBpU3MBI ObITM O€CCUMITTOMHBIMU, CIY-
YalfHO HAWICHHBIMU IIPU KOHTPOJBHBIX MCCIICIOBAHMIX
[51—53]. Bpems oT peBacKylasIpU3UPYIOLIEH OIlepalun
JI0 BO3HMKHOBEHHUSI aHEBPU3M BapbUpOBaIO OT 6 Mec
1o 20 jeT. Y 1 U3 3THUX MMallMeHTOB aHeBPMU3Ma YBEINIM-
JIaCh ¢ 2 MM OT MOMEHTA OOHAPYKEeHUSI 10 6 MM B TeYeHUE
8 neT HabmoaeHus [52]. U3BecTHO, YTO CpeaHMIT BO3pacT
MaHupecrauun AMM npuxoautcsa Ha 35,8 roma. U3-
3a MOJIOIOTO BO3pacTa IAaIlMEeHTOB MEePHUOI IToCcIeomnepa-
LIMOHHOTO HAOIONECHUS IIMTEIbHBIN, YTO, B CBOIO OYe-
penb, YBEIMYMBACT PUCKM BO3HUKHOBEHHUS U pOCTa
AHEBPU3M B IOJITOCPOYHOI MepCIieKTuBe [54].

ITo Bompocy MexaHM3Ma BO3ZHUKHOBEHHS aHEBPH3M
Ha MeCTe aHaCTOMO3a HeT enrHoro MHeHMsI. Ha ocHoBe
JMAHHBIX THMCTOITATOJIOTUYECKOTO MCCIeIOBAaHMS CTEHOK
COCYIOB OBLIO CIeIaHO MPEAIIOI0XeHNEe, YTO U3-3a pa3-
JINMYMI TUTOAPXUTEKTYPHl MHTpaKpaHUAIbHBIX U 9KCTpa-
KpaHHAJIBHBIX COCYIOB YyBCTBUTEIBHOCTh MHTPAKPaHU-
aJlbHBIX KOPKOBBIX apTepuil K TpaHCKPaHUAIbHOMY
JaBJICHUIO BHIIIIE. BBICOKMIT rpagieHT TpaHCKpaHUAIBLHO-
TO JaBJICHUSI MOXET CIIOCOOCTBOBATh Pa3BUTHIO ITOCIIE-
oInepaliMOHHON aHeBpUM3Mbl Ha MecTe aHacTomo3a [55].
A. Fleischer u coaBt. (1979) monaraiot, 4To HapyiieHue
COCYIHCTOM CTEHKH, a UMEHHO BHYTPEHHEH 3J1aCTUICCKOM
MeMOpaHBI COCYIa U CPEOHETO TIaIKOMBIIIEYHOTO CJIOS,
nmpu (GOpMHPOBAHUKM aHACTOMO3a MOXET IIPUBECTHU
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AA-AMM / AA-MMA

MaructpanbHble aprepuu / Major arteries

lepenHue otaensl BUANM3NeBa Kpyra /
Anterior parts of the circle of Willis

3apHue oTaensl BUNU3MEBa Kpyra /
Posterior parts of the circle of Willis

Mepudepuyeckue aptepum / Peripheral arteries

AHeBpu3MbI/HecyLLMe apTepuu,
HOCTYNHble ANsi 3HAOBACKYSPHOM

AHeBpu3MbI/HecyLLe apTepuy,
He[0CTYMHbIE [/151 3HA0BACKYNSPHOA

AHeBpU3MbI/HecyLLMe apTepum,
DOCTYMHbIE 4711 SHAOBACKYNAPHON
XMPYPTUN/MUHUMANbHIN CTEHO3 /

Aneurysms/arteries accessible
for endovascular surgery/minimal

stenosis

3JHpoBacKynspHas aMbonmaauus +
peBackynapusauus / Endovascular
embolization + revascularization

xupyprum / Aneurysms/arteries
accessible for endovascular surgery

AHeBpU3Mbl/HecyLume apTepuu, 3HpoBacKynspHas 3HpoBacKynspHas
HeZoCTyMHble 3mbonm3aums + 3mbonu3aums +
ANA 3H[0BACKYNAPHOIA XUpyprin/ | | peBacKynsipusaums / peBackynapusauus /

Endovascular embolization +
revascularization

Endovascular
embolization +
revascularization

OKKMo3us / Aneurysms/arteries
not accessible for endovascular
surgery/occlusion

OTKpbITas XMpyprus +
peBackynapusauus / Open surgery +
revascularization

xupyprum / Aneurysms/arteries not
accessible for endovascular surgery

OTKpbITas xvpyprus +
peBackynspusaums /
Open surgery + revascularization

Puc. 2. Aneopumm xupypauyeckoli MaKmMuKu npu aHe8puU3Max, AcCOYUUPOBAHHbLIX ¢ aHauonamuel Mosmos (AA-AMM) (pazpabomaro asmopamu)

Fig. 2. Management algorithm for arterial aneurysms associated with moyamoya angiopathy (AA-MMA) (designed by the authors)

K 00pa3oBaHMIO TPABMaTUUCCKON aHEBPU3MBI Ha JTUHUU
mBa [56]. K. Kohno u coaBt. (1996) npuiiuii K BbIBOLY,
YTO C IporpeccupoBanueM AMM IporCXOanT TUTIepIrIa-
3us [1BA, TOBBIIIAIOTCS TOK KPOBU ¥ TEMOIMHAMUIECKOE
HaIIpSDKeHWE B 30HE MCKYCCTBEHHO C(POPMHPOBAHHOMU
T-6udypkaumu. [emognHaMuyecKre M3MEHEHUS CITOCO0-
CTBYIOT PAaCIIMPEHUIO aHACTOMO3a U Pa3BUTHIO aHEBPU3-
MblI [57].

H. Eguchi u coast. (2023) peKOMEHIYIOT KOHTPOJIHPO-
BaTh apTepUaIbHOE TaBJICHUE ITOCIe oTepauy (TTOBHIIIIE-
HME CUCTOJIMYECKOro He 6osiee yeM Ha 20 % OT UCXOIHOIO
IIaBJICHMS TIAlleHTa), IIPOBOANTH HEMPOBU3yaIN3aIliOH-
HBIIT KOHTPOJIb B IMHAMUKE 1 OBITh HACTOPOXECHHBIMU
IIpY TIOSIBJICHUH Y TIAIIMEHTOB TOJIOBHOI OOJIN B TTOCTICOTIC-
panmoHHOM Tiepuone. HabmromeHMe 3a mamueHTaMU
¢ AMM B 10AroCcpoYHOM mepcrneKTUBE MMeeT BaKHOE
3HAYCHUE TS TIPEMyTIPEKICHIST HeOMarONMPUSITHBIX COOBI-
™ii [53].

Ha ocHOBaHMM JaHHBIX MUPOBO TUTEPATYPHI IO XM -
PYPruy aHEBPM3M, aCCOMMMPOBAHHBIX ¢ AMM, MOXHO
copMUpOBaTh aNTOPUTM JiedeHUST AA-AMM (puc. 2).

3AKJTOYEHUE

WHTpakpaHnalbHbIe aHEBPU3MbI, ACCOLIMMPOBAHHBIC
¢ AMM, xapakTepu3syloTcs KpaiiHe BBICOKOM 4acTOTOM
pa3pbiBa M HeOJArONPUATHBIX KIMHUYECKUX HCXOHOB.
B ¢Bs131 ¢ MaJIbIM KOJIMYECTBOM 3aPETUCTPHUPOBAHHBIX CITy-
yaeB Ha JaHHBIM MOMEHT HET €IMHOTO IIPOTOKOJIA JICUCHUS
AA-AMM. O1bIT, ONTMCAaHHBINA B MUPOBOI HAYIHOM JINTE-
parype, IIOKa3bIBaeT, YTO XUPYPTHUS aHEBPU3M Y TTALIEHTOB
¢ AMM B aHamHe3e crielin(pUIHA ¥ MOXKET OBITh COIPSKEe-
Ha ¢ TEXHUYECKUMU TPYTHOCTIMU. [ToaTOMYy Iipm Xupypru-
YECKOM JICYCHNH TAKUX aHEBPU3M BaxKHO OPHUEHTHUPOBATH-
C$l Ha MaToreHeThYecKrue ocooeHHocTu AMM.

Ha ocHOBaHMI MMEIOIIETOCS OITBITA CIICIIMATCTHI TIPe-
JIararoT orpeaeeHHble cTparteruu jedeHuss AA-AMM, onHa-
KO KPYITHOMACIITAOHBIX 1 MHOTOLIEHTPOBBIX UCCIICIOBAHIIA
3(pHEeKTUBHOCTH TAaKHX AITOPUTMOB He TIpeIcTaBIeHO. boib-
IIMHCTBO aBTOPOB IPHUXOMAT K 3aKITIOYCHUIO O BAXKHOCTHU
MYJIETUMOIAIEHOTO TIOAX0Ia W TOI00pa MHINBUIYAIEHOM
TaKTUKH B K&KIOM KOHKPETHOM Citydae. HeoOXomMb! nanb-
HeMIlMe UcCea0BaHusI MeTonoB JeueHrss AA-AMM c yuetom
MMATOreHETUIECKIX OCOOCHHOCTEH 3a00JIeBaHMSI.
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XupyprvyecKoe fieyeHme onyxosei U MUKpoManbGopMaLmia CTBOMA FONIOBHOMO MO3ra COMPSKEHO C PUCKaMM HapaCcTaHWst HEBPONIOTMYECKON
CYMMTOMATVKM MOCIe OnepaLyn, YTo 0BYCTIOBNIEHO BbICOKOW KOHLIEHTPALMeN X13He0becneynBatoLLMX HEpBHBIX CTPYKTYp B CTBOME MO3ra.
[Lns npoBefeHns MaKCKMManbHO 6e30MacHbIX XMPYPruYecKux BMELLaTebCTB UCMOMb3yoT MHTPAoNepaLmoHHbIA Helpohu3nonorieckuii
MOHMTOPMHT. Ha AaHHbIA MOMEHT UMEIOTCA PasfinuHble HeMpodK3MoNorieckie MofaNbHOCTY — KaK METOAMKM KapTUPOBaHWS, TaK 1 Hempe-
PbIBHOMO MOHWUTOPUHIa, KOTOPbIE MPUMEHSIIOT MPK HEeMPOXMPYPTUYECKUX BMeLLaTebCTBax. B CTaTbe 0CBELLATCA BO3MOXHOCTV NpUMeHeHMs
MHTPAOoNepaLMOHHOT0 HeMPOGU3MONOrMYECKOro MOHUTOPUHTA BO BPEMS TaKMX OMepaLyii Ha 0CHOBaHWM AaHHbIX, NPEACTaBNeHHbIX B IMTepa-
Type. PaboTta MOXeT BbiTb NoIe3Ha KIMHUYECKUM HEAPOMhM3MONoraM U HeMPOXMPYPraM, 3aHUMAIOLLIMMCS XMPYPrYECKMM SledeHeM naLmeH-
TOB C ONYXONAMM U MUKPOMabhopMaLmMAMI CTBOSA FONIOBHOMO MO3ra.

KnioueBble croBa: VIHTpaOI'IepaLI,VIOHHbIVl HEMDO¢M3VI0J'IOFVILIECKVII7I MOHUTOPWHI, OMYyXO0Jib CTBOJ1a MO3ra, MMI-(pOMaJ'IdeOpMaLLVIH CTBOJ1a MO3ra

[na untuposanus: Jlantesa K.H., [aBptownH A.B. MeToabl HeMpOpM3MONOrMYECKOr0 MOHUTOPMHIA MPU ONepaLysx Ha CTBOJE MOSI0BHOMO
MO3ra: NPeMMYLLECTBA, OrpaHUYeHUs U NepcreKTMBbI pa3sutus. Hempoxmpyprvs 2025;27(4):114-22.
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Methods of neurophysiological monitoring during brainstem surgery: advantages, limitations,
and future perspectives
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N.N. Burdenko National Medical Research Center for Neurosurgery, Ministry of Health of Russia; 16 4" Tverskaya-Yamskaya St Moscow 125047, Russia
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Surgical treatment of tumors and micromalformations in the brainstem carries significant risks of aggravating neurological symptoms post-
surgery. This is primarily due to the high concentration of critical nerve structures within the brainstem. To enhance safety during these procedures,
intraoperative neurophysiological monitoring is employed. Currently, various neurophysiological modalities, including mapping techniques
and continuous monitoring methods, are utilized in these neurosurgical interventions. In this review, we discuss the potential applications
of intraoperative neurophysiological monitoring during brainstem surgeries, highlight the limitations of these methods, and explore the prospects
for the development of intraoperative diagnostic techniques. This work may be useful for clinical neurophysiologists and neurosurgeons who
perform surgical treatment of patients with tumors and micromalformations of the brainstem.

Keywords: intraoperative neurophysiological monitoring, brainstem tumor, brainstem micromalformation
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BBELEHUE

Xupypruaeckoe JeUeHNe OITyXoJIel M MUKPOMaJlb-
¢dopMammii CTBOJA TOJJOBHOTO MO3Ta CTaJIO JOCTYITHBIM
¢ XoHIIa XX B. Oylaromapsti pa3BUTHIO METOIOB HEMPOBH-
3yaJIn3allMOHHOW TMAarHOCTUKN M MUKPOXUPYPTHUECKOU
TeXHUKH, a TaKXe ONpeAc/IeHNI0 YeTKUX IMOKa3aHW
K omepanuu [1, 2]. BHenpeHne mHTpaomepariOHHOTO
He#podusnoaorndeckoro Mmountopmuara (MOHM) takxke
CHITPAJIO BAXXHYIO POJIb B PA3BUTUU XUPYPTUU CTBOJIA TO-
JIoBHOTO Mo3ra. Mcronp3oBaHre 3TUX TeXHUK 00eCIIeun-
BaeT MaKCUMAJIbHYIO 0€30ITaCHOCTD OIEPAlLIHiA, 9YTO OCOOCH-
HO 3HAaYMMO BBHIY BBICOKON KOHIICHTPALIMU XU3HEHHO
Ba)KHBIX HEPBHBIX CTPYKTYP B 3TOM 06yacTv Mo3ra [3].

CeronmHs B KIIMHIYECKOM HEMPOPU3NOIOTUH IITUPOKO
HCITOIB3YIOT PAa3IMYHBIE METOAbI MHTPAOIIePAIIIOHHOTO
KOHTPOJIS TSI CHYDKCHUSI PYICKA HEBPOJIOTMIECKIX OCIIOXK-
HEHMI TIpA BMEIIIATEIbCTBAaX B CTPYKTYPHI CTBOJIA MO3Ta.
OmHako ocTaeTcsl HeSICHBIM, KaKHe 13 3TUX METOIOB Hal-
0oJiee akTyaJbHbI M 001a0al0T HAMOOJbIIEH MPOrHOCTH-
YeCKOM 3HAUMMOCTbIO, KaKHe CeAyeT IPUMEHSITh B 3aBU-
CHMOCTH OT JIOKaJIM3allii 00BEeMHOTO TIpoliecca, a TaKKe
Kakue CYIIeCTBYIOT orpaHndeHus y metogoB MOHM.

s TIoncKa ICTOYHUKOB JINTEPATYPhI ObLUT IIPOBEACH
aHaym3 6a3el faHHbeliXx MEDLINE ¢ moMmompio cucteMbl
PubMed ¢ ncnoas3oBaHMEM KITIOYEBBIX (pa3 U TEPMUHOB
MeSH: intraoperative neurophysiological monitoring,
brainstem surgery.

BBumy 4eTKMX 1 orpaHNYeHHBIX ITOKA3aHUI K XUPYP-
TUIECKOMY JICUCHUIO OIyXOJeli CTBOJIA TOJJOBHOTO MO3Ta
1, KaK CJIeACTBUE, HEOOIBIIIOTO KOJIMIEeCTBa paboT, TTOCBS-
meHHbIX TpuMeHeHnio MOHM Bo Bpems onepaiiuii, Ma-
JIBIX ¥ HEOTHOPOIHBIX TPYIIT MALIMEHTOB, a TAaKXKe HaJIH-
YMs pa3TUIHBIX METOAMK M IIOIXOIO0B, IIPOBEICHUE
CHCTeMaTUYECKOTO aHaIM3a 3aTpyaHEHO. B cBsI3M ¢ 3TUM
OTBETHI Ha IIOCTaBJICHHBIC BOIIPOCHI I aHAJIN3 UCTOYHUKOB
JINTEePATYPHI TIPEACTABIICHBI B (hOpMaTe JICKIIUHA 1 YaCTHY -
HO IOIOJHEHBI HAIINM BUIEHAEM npumenennss MOHM
B XUPYPTUHU CTBOJIA TOJIOBHOTO MO3Ta.

B cTBOIIE TOI0BHOTO MO3ra pacIoIoKeHBI BasXKHEUIIINE
HepBHBIE IICHTPHI, BKITIOYAS SIIpa YePEeITHBIX HEPBOB, CBSI-
3aHHBIC ¢ HUMM KOPTHUKOHYKJICApHBIC TPAKTHI, a TaKXKe
IIBUTATEJIbHBIC, COMAaTOCEHCOPHBIC M aKyCTUIECKHE TIPO-
Bomsme myTu. [1loaTomy mobast TpuMeHsieMasi MO aJThb-
Hocth MOHM HampaBieHa Ha CHUDKEHHUE prcKa MOBpe-
XKIEHUS 3TUX CTPYKTYP BO BpeMsl HEMPOXMPYPTUUECKIX
BMEIIIATE/IBCTB.

WNHTPAOMEPALIMOHHBIA HEMPO®W3NOIOrMYECKUIA

MOHWUTOPUHI ®YHKLUWMW YEPENHbIX HEPBOB

OIHKMM 13 YaCThIX OCTIOXHEHUI HEUPOXUPYPIUUECKUX
orepaluii Ha CTBOJIE FOJIOBHOIO MO3ra SIBJISICTCSL Hapy-
meHue GYHKLUUK YepPemHbIX HEPBOB, YTO MPOUCXOIUT
B 40 % cny4aes [4]. HeBponorudeckuii nepULIUT B TAKUX
CIydasiX MOXET 3HAUUTEJIbHO CHU3UTh KAYECTBO XU3HU
MMAIIMEHTOB ITOCIE OTePALINK, IIPUBECTH K KOCMETHUECKIM
JedekTaM, OrpaHUYUTh BO3MOXHOCTh OOILIEHUS, a UHOTIA
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OTpebOBaTh CIEHMAIBHBIX MEP IS 00CCITCUCHMST 3aIIIH -
THI BEpXHUX IbIXaTeJIBHBIX ITyTeld. [10aTOMY BaxkHO rapaH-
TUPOBATh COXpaHEHNE (DYHKIIUM ISP U KOPEIIIKOB Yeperl-
HBIX HEPBOB ITPU NOAOOHBIX BMEIIAaTeIbCTBax [2, 3].

MeToauKi KAPTHPOBAHKSA SiIep YepPeNHbIX HEPBOB

1 MX TPAKTOB

KaprupoBanue simep 4epenHbIX HEPBOB (TpHUITepHAS
anexkrpomuorpadust (OMI')) sBisieTcst 00s13aTeTEHBIM CO-
MIPOBOXIECHNEM HEeNPOXUPYPTrUIECKOIO BMEIIATEIhCTBA
B cirydae mocTyria yepes IV xxemymouek m1st naeHTH(UKa-
muu siep utesoro (VII), si3pikornorounoro (IX) n moms-
s3praHOTrO (XII) HepBOB. B psinme cirygaeB BEIOOP Oe30macHOM
30HBI PE3eKIIMH CTBOJIA 03 MOIMOJHUTEIBHBIX METOI0B
KOHTPOJISI HEBO3MOXKEH IO IIpUIMHE AehopMaIiuy poMOo-
BUIHOM SIMKU M TUCJIOKALIMY €CTECTBEHHBIX aHATOMMUYE-
CKHMX OPUMEHTHUPOB MaTOJOTMYeCKUM mpoleccoM [5—7].

Krnaccrueckas mapaguryMa CTUMYISIINE (€ IMHAIHBINA
VMIIYJIbC ITATENIbHOCTBIO 0,2 Mc ¢ yacToToit 1—4 Ii1 u cu-
JIOM TOKa A0 2—3 MA C MCHOJIb30BaHHEM OUIIOJISIPHOTO
WJIA MOHOITOJISIPHOTO CTUMYJISITOPOB) TI0KAa3aJia BHICOKYIO
3¢ (GEKTUBHOCTD B XUPYPTUHU CTBOJIA MO3Ta 1 UCITOJIB3YeTCS
pyruHHO yke 6oiee 30 neT. [Tokasarean BOCIIPOM3BOIN-
MOCTH (TIOJIOXKUTEJIEHBIC TIPOOKI TIPY CTUMYJISILINKI B Ha4Ya-
Jie yoayieHusT OTyXOJIn) IS SIAEP JIMIIEBOTO U KayJaTbHOM
TPYIIIBI YePEITHBIX HEPBOB TOCTUTAIOT JOCTATOYHO BHICO-
Kux 3HayeHuit — ot 70 go 100 % [5—8]. Hanuuue HeBpoO-
JIOTUYECKOTo AeUIINTa OO OIepalii CO CTOPOHBI MC-
CJICIyeMOTO SIApa, a TakKKe CIIOXKHAs BU3yaIM3allysl THa
IV xxenymouka m3-3a gocTyna u iechopMaIiu CTBOJIa MO3-
ra 00beMHBIM 00pa30BaHMEM MOTYT CYIIICCTBEHHO 3aTPY/I-
HUTB uaeHTUuKauuio saep [6]. Kpome Toro, MHInBUIY-
aJIbHBIC 0COOEHHOCTH PACTIONIOXKEHUS SIIEP, TeTepOreHHast
CTPYKTypa HEPBHOI TKaHM, (pM3MUECKHE ITapaMeTpHI
BO BpeMsI CTUMYJISILINY (TeMIIepaTypa, COOTHOIIICHHE KPO-
BU U JINKBOPA, UCITOIb3yeMbIE B OIIEPALIMIOHHON paCTBOPEI
" Ip.), a TAKXEe ITOPOTH BO30YIMMOCTH, OTINIAIOIINECS
IUIST KaXKIOTO SiIpa, MOTYT CO3[aBaTh TEXHUYECKHE TPY/I-
HocTH TIpu KaptuposaHuu [9, 10]. Tem He MeHee, KaK Tpa-
BUJIO, TIpeIoTIepalliOHHOe KapTUPOBaHWEe 00ecTIeanBaeT
XUPYypra aHaTOMO-(DU3NOIOTTISCKIMU CBEACHUSIMU, He-
00XOIUMBIMU TSI OTIpeAeIIeHUsI Oe30ITacHBIX 30H pe3eK-
MU CTBOJIA. B cyJasix, Korma cTaHmapTHBIC TapaMeTPEI
KapTUPOBaHUSI OKa3bIBAIOTCSI HEMOCTATOYHBIMH IIJIST PETH -
cTpary M-0TBeTOB, BO3MOXKHA MOIM(MDUKAIINAS IapaInT-
MBI CTUMYJISIINH. Tak, B IMTepaType ImpeacTaBjieHa MeTO-
IVKa KOMOWHAIIMA €IMHWYHOTO MMITyJIbca M ITaYKU
CTUMYJIOB C OMMHAKOBBIMY MapaMeTpaMU IIJIST YBEIMUCHMST
I0THOCTH 3apsiga [11].

MopnanbHocTh TpurTepHOi DMI MpomeMoHCcTpUpoBaia
CBOIO 3HAYMMOCTh MPEUMYIIECTBEHHO KaK MHCTPYMEHT
nneHTuuKauu. MHTpaomnepaioHHOe KapTUPOBaHUE,
TIPOBOIMMOE TI0CJIE OCHOBHOT'O 3Tara orepaliy, XapakTe-
pU3yeTCst HU3KOM YyBCTBUTENBHOCTHIO (10 20 %), 4TO orpa-
HUYMBAET €T0 BO3SMOXHOCTH B IIPOTHO3MPOBAHNH Pa3BUTHS
HeBpostormdeckoro neduimra. [Ipu 3ToM criemmpuIHOCTD
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METOAa JOCTAaTOYHO BbICOKa — 85,7 %. Takum obOpasom,
HCIIOJIF30BaHME TOJIBKO 3TUX TaHHBIX 3aTPYIHSIET OLICHKY
(PYHKLIMOHATLHOTO COCTOSTHUS SIIEP YEPEITHBIX HEPBOB |3, 6].
OTYeTIMBEIN OTBET MOXET OBITH ITOJIyYeH OT KOpEIIKa He-
pBa yXe MpU MOBPEXAEHHOM siIpe, TU00 pa3BUBLIMECS
HapyIIEHNS MOTYT OBITH CBSI3aHBI C TIOBpexkneHneM adde-
PEHTHBIX IMyTEH KOPTUKOHYKJIEAPHBIX TPAKTOB [6, 12].

[Tpu nokanu3amy mMporecca B MOKPHIIIKE CPETHETO
MO3Ta WM MOCTa TPeOyeTCs] CTUMYJISIIUS siIep T1a301BH-
ratenpHOTO (I1I) 1 otBOmstIIero (VI) HepBOB. DT Ampa
PacITONIOXKEeHBI TIIy0oXe, 9eM, HallpuMep, sSapa JTUIEBOTO
HepBa, 4TO YCI0XHSsIeT ux kapruposaHue [7]. Kpome Toro,
[JIa30IBUTATEIIbHBIC MBIIIIBI UMEIOT MaJIoe KOJMIECTBO
(ubpunn, MHHEPBUPYEMBIX OTAETbHBIMA aKCOHAMM, YTO
MOXKET IPUBECTH K OTCYTCTBUIO YeTKMX M-OTBETOB IIpHU
WX CTUMYJISIINU. AHAJIOTUYHBIE TTPOOIEMBI BOSHUKAIOT
IIPpY CTUMYJISIIIAY KOpeIlKa TpoitHmIHOro Hepna (V) mmpu
IIOCTyMaX ¢ BEHTPOJIATepaJIbHOM CTOPOHBI CTBOJIA M3-3a
CMEIIaHHO aHATOMHWYECKOM CTPYKTYPHI TPOMHUIHOTO
HepBa 1 MEHBIIIETO KOJIMYECTBa MOTOPHBIX BOJIOKOH [13].

Takum o6pazoM, eIVMHON MapagurMbl CTUMYJISIIIUN
IIJIST BCEX MOTOPHBIX M CMEIIAHHBIX YePEITHBIX HEPBOB MO-
JKeT OBITh HEOCTATOYHO, TPEOYIOTCS MOTM(MDUKAIINA MHTCH-
CHBHOCTH CTUMYyJIa M METOIWUKHU ITOmaYn MMITyJIbca. [lep-
CITEKTHMBBI pa3BUTHs TpurrepHoit DMI B Xxupypruu crBosa
MO3Ta, Ha Halll B3IJISI, 3aKTI0YArOTCS B pa3paboTKe IMPOTO-
KOJIOB CTUMYJISILINM, KOTOPBIE TTOMOTYT He TOJIBKO JIOKAIH-
30BaTh SAPO YePEITHOTO HEPBa, HO M YTOUHNUTH COOTHOIICHUS
KOPTUKOHYKJICAPHBIX TPAKTOB M 0OBEMHOT0 00pa30BaHUS
BO BpeMsl onepaliii. BHenpeHue akcrnepuMeHTaIbHBIX TaH-
HBIX C BU3yaJIM3allieli KOPTUKOHYKJICAPHBIX TPaKTOB
Ha IHEOY3MOHHO-TEH30PHBIX MAarHUTHO-PE30HAHCHBIX
(MP) 1300pakeHISIX 11 UCTIOIB30BaHNME TIEPCOHATM3NPOBAH-
HBIX IIPOTOKOJIOB MOTYT YIIPOCTUTH ITTAHMPOBAHKE JOCTYIIOB
U MAeHTU(PUKALINIO TPaKToB [14].

KoMOuHaimst mpsiMoit CTUMYJISIINN U CIIOHTaHHOM
DMI emre 60Jiee cIOCOOCTBYET CHIKEHUIO pHCKa MOBpe-
XKIECHUS SiAep W KOPEIIKOB YePEITHBIX HEPBOB BO BpeMsI
orepanuu. HeliporoHnmdeckne MppuUTaly PErUCTPUPY-
JOTCSI Ha CITOHTaHHOM DMI B BUIe «CIailkoB», «BCITbI-
LIeK» U «HepeTyJISIpHBIX mayek». [TosgBaeHNe «BCITBIIIEK»
MOXET CBHUIETEJIbCTBOBATH O BOBJIICUCHNMU HEPBa B XOIE
MaHMIYJISAIII, a yCTOMIMBAsT PETUCTPAIINS «ITaueK» IIOTeH-
LIMAJTbHO YKa3bIBAaeT Ha BEPOSITHOCTD Pa3BUTHUS HEBPOJIOTH-
YeCKOro Ae(UIINTA, XOTsS M XapaKTepHU3yeTcsl HEBBICOKOM
YYBCTBUTENBHOCTBIO (22—55 %) 1 BbICOKO crieLiM(bUIHO-
ctbio (78—92 %) [15, 16]. [Ipu ycuneHun HepoOTOHMYE-
CKUX peaKIIfii CO CTOPOHBI YePETTHBIX HEPBOB PEKOMEH/IY-
eTcst 60s1ee OCTOPOXKHO MPOBOIUTH MAHUITYJISIIIAY B TAHHOM
0o0yracTi, KpoMe TOTroO, IIeJecoo0pa3Ha CBOEBpPEeMEHHAs
UIeHTU(UKAIIS SIIEp, TTOCKOJIBbKY OHA MOTYT PAcIToaraTh-
csl B HETMOCPeICTBEHHO Om3octH [16, 17].

KoptukoHykiieapHbie MOTOPHbIE BbI3BAHHBIE MOTEHIUAIBI
[Mocne unenTHUKAIUY SIIEP YEPETTHBIX HEPBOB U OTI-
penesieHusT X BOBJIEYEHMSI BO BpeMsi OCHOBHOTO dTara

XAPYPTUH HeoOXoamMa HTOCTOBepHas WHOOPMAIUSI
00 mx hyHKIIMOHaTbHOM cTaryce. C OMHOI CTOPOHBI, BO3-
HUKAIOIINE HAPYIICHNUS CO CTOPOHBI SIIep YePEITHBIX Hep-
BOB MOXHO MPENOTBPATUTD, CACJIAB MAHUMYJISILIUY MEHEE
arpeccuBHbBIMH. C Ipyroil CTOPOHBI, TMAaTrHOCTHKA YKe
BO3HUKIIINX HAPYIICHWI TTOMOTAeT CIIAaHNPOBAaTh aIeK-
BaTHYIO TaKTUKY BeJleHUS TTallMeHTa B paHHEM ITOCTICOTIe-
paumoHHOM Tieprozae. Hampumep, eciam roBopuTh 0 Kay-
IallbHOI TPYIIIe HEPBOB, TO IIPABMJIBHO BBIOpaHHBIC
CITOCOOBI ITPOTEKIINH BEpXHUX IBIXaTeIbHBIX MyTeit (TIpo-
IUIeHHAsI ICKYCCTBEHHAST BEHTUJISILIMSL JIETKUX, KOPMJICHHE
yepe3 Ha30racTPabHBIA 30HI, TIPOBEICHNE TPAaXeOCTO-
MHH) TIOMOTaIOT N30eKaTh aCITUPALIU 1 IIPUCOCTITHEHUS
MMTHEBMOHUY B PaHHEM ITOC/ICONIEPALIMOHHOM TIEpHOIE.
MeTton KOPTUKOHYKJICAPHBIX MOTOPHBIX BHI3BAHHBIX
noreHunanos (KH-MBIT) moxeTr mpuMeHSITbCS I OTI-
peneaeHUs GPYHKIIMOHAIBLHOTO CTaTyca CO CTOPOHBI JINIIE-
Boro (VII), mogpszsranoro (IX), ss3eikormoroanoro (XII),
omyxnatomero (X) HepBoB. MeToanKa OCHOBaHA Ha CTH-
MYJISIIIAY MOTOPHOM 30HBI 3IEKTPUICCKIM TOKOM U PETH-
CTpaIliM ITOTEHIINAJIOB OT LIeJIEBBIX MBI, MOIaIbHOCTD
MoKa3aja BBICOKYIO IIPOTHOCTHYECKYIO 3HAUYUMOCTh
IUTST oTIpenesicHHsT (PYHKIIMOHAIBHOTO CTaTyca CO CTOPOHEI
JINIICBOTO HEpBa B XMPYPTUU SKCTPAKPaHNAIBHBIX 00beM-
HbIX o0pazoBanmii. B padbote C.C. Dong 1 coaBT. 3HaYeHUS
YYBCTBUTEIBHOCTHU M CIICIIN(UIHOCTH METOIa COCTABUIIN
100 u 88 % coorBercTBeHHO [18]. Y maHHOro mMerona cy-
IIECTBYIOT HEKOTOPBIC TEXHUIECKNE OTPaHUICHUS, CBSI-
3aHHBIC C TTOJYICHHEM UCXOMHBIX YCTOMYMUBBIX M XOPOIIIO
BOCIIPOM3BOAMMEIX OTBETOB, YTO CBS3aHO C JOCTAaTOYHO
OJIM3KHUM PaCITOJIOXKECHUEM CTUMYIUPYIOIINX Y PETUCTPH-
pytomux 37ekTponoB [19]. IToka3aTenm BOCIIPOM3BOIN-
MOCTHY METOIMKM JIJIST KayTaTbHOM TPYIIIIEI YePEITHBIX Hep-
BoB cocTasistioT ot 90 1o 100 % [20, 21] 1 HECKOJIBKO
HIDXe TP MOHUTOPUHTE (DYHKIINHU JTUIIEBOTO HEpPBA —
83—-95 % [18, 19, 22]. B Hacrosiiliee BpeMsl CTaHIapTHAsI
METOIOJIOTHS TIPEIIIoJIaraeT IToaavy SJIeKTPUIECKOTO CTH -
MyJIa C TIOMOIIIbIO BUHTOBBIX 3JICKTPOIOB, YCTAHOBJICHHBIX
B IIpoeKIIy MOTOpHO# 30HEI (C3, C4, Cz). CtuMy cocTo-
UT U3 TTAYKU 4—5 UMIYJIBCOB IINTEBbHOCTHIO 50—500 MKC,
IIpY 3TOM MHTEHCHBHOCTH BapbUpPYeT B 3aBUCHUMOCTU
OT JUTUTEJILHOCTUA MMITyJIbca M MOXeT gocturath 550 B
(711 UMITYJTBCOB JUIMTETBHOCTRIO 50 MKC). MeXXuMITyJTbC-
HBII MHTEPBaJI COCTaBIsIeT 2 Mc. 711 NCKITIOUeHUSI aKTH-
BallMU MepUPEepPUIECKON YaCTH KOPTUKOHYKJICAPHOTO
TpakTa yepe3 40—90 Mc mocirte OCHOBHOM ITAaYKU UMITYJThb-
COB IMMOJAIOT eAUHUYHBIN nMITynbe [19—21]. Peructpanus
OTBETOB BO3MOXHA C IIOMOIIBIO UTOJIFYATHIX 3JICKTPOIOB,
YCTAHOBJICHHBIX B UCCJIEAyeMbIE MBILILBI (KPYroBasi MbILLI-
11a TJ1a3a, KpyroBasi MBIIIIIIA pTa — JIULIEBOI HEPB; MITKOE
He0O — SI3BIKOTIIOTOYHBIN HEePB; KOPEHb SI3bIKA — ITOIb-
SI3BIYHBIN HepB) [20], WK ¢ UCITOIb30BaHNEM MHTYOAIT -
OHHOI TpYOKU C aiekTpogamu [21, 23]. OmHako npu Ta-
KOM CIIOCO0€ PEerucTpaiy OTBETOB UyBCTBUTEIBHOCTD
METOIUKM 3HAUYUTEITLHO CHIXKAETCS — 110 66 %, TTIOCKOITE-
Ky BO3pacTaeT PMCK PETHCTPAIIN ITOTCHIIMAJA JAIBHETO
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o [21, 23]. B kauecTBe MPOTHOCTUYECKM 3HAYMMOTO
CHIDKEHMSI, KaK IPaBUJIO, pacCCMaTPUBAIOT YMEHBIIICHUE
aMmuiutyabl Ha 50 % oT 6a30BOro ypoBHsI, OCHOBBIBAsICh
Ha TIpUHIUIAX, TPUMEHSIEMBIX K CTAHIAPTHBIM TPaHC-
KpaHMaJbHBIM MOTOPHBIM BBI3BAHHBIM IOTCHIIMAIAM
(TK-MBII) [21, 23]. A5 OLIeHKHA TUWHAMUKI OTBETOB TaK-
K€ MOXKET MCITOJIb30BaThCS TaK Ha3bIBAEMBIil «METO/I IT0-
porar: yBeImdeHre He0OXOMMMO MHTEHCUBHOCTY CTUMYJIA
6osee yem Ha 100 MA gBISIeTCST MPEAMKTOPOM HapacTaHUS
HEBPOJIOTMYECKOI cuMITToMaTuku [22]. Pacryiee yncio
nyonukauuii, nocesieHHbIX MeTtony KH-MBII, roBoput
0 BBICOKOI 3HAUMMOCTH 3TOT'O METOIA 1 BO3MOXXHOCTH €TO
MMPUMEHEHUS U B XUPYPTUH OOBEMHBIX 00pa30BaHMi1 CTBO-
J1a TOJIOBHOTO Mo3ra [20, 24].

MonuTopuHr pedieKcoB

HecMmoTpst Ha BBICOKYIO TPOTHOCTUYECKYIO 3HAUM-
mocTh Metoga KH-MBII, Ha ocHOBaHUM pe3yabTaToB
5TOTrO METOIa HEBO3MOXHO B IOJIHOI Mepe IMPOTHO3UPO-
BaTh HapacTaHKE ONpeAeSICHHOM HEBPOIOTMUECKOM CUMIT-
ToMatuku. Hampumep, riaoTanme, XKeBaHUE, PETYJISIINS
IIBIXaHUsI 00eCIIeYMBAIOT HE TOJIPKO MOTOPHBIC KOPEIIKH,
HO U CEeHCOpHEBIe pedieKTopHbIe myTh. Hu mpsiMast ctm-
myasuus, Hu Meton KH-MBII He moryt oGecneyuThb
KOHTPOJIb MHTPaMEAYJUISIPHBIX aphepeHTHBIX KOPEIIKOB
WIN WHTPAHYKJICAPHBIX TPAKTOB.

B apcenane MOHM cyiiecTByeT psii METOAMK JJISI MO-
HUTOPUMHTA CTBOJIOBBIX pedekcoB [25]. OnHako Takue
METOOWKHU B XMPYPTUM CTBOJIA MO3Ta B HACTOSIIIIEE BPEMSI
HE HCTIOJIB3YIOT KaK OCHOBHEBIE, B INTEPATyPe MX MPAKTH-
YecKOe IPUMEHEHNE paCCMOTPEHO B OCHOBHOM IIpH ya-
JICHN HEBPMHOM MOCTOMO3XEUKOBOIO yIJIa, a TaKXe
MY XUPYPTUICCKUX BMEIIATEIbCTBAX HA IMUTOBUIHOM
xenese [25—-27].

B muteparype mmokazaHa BO3MOXHOCTb MOHUTOPHUHTA
annykTopHoro pediiekca roptanu (laryngeal adductor re-
flex) mIst mporHo3a CUMITOMATUKI CO CTOPOHBI Kaydalh-
HOI TPYIITBI YepemHbIX HepBOB [28, 29]. [ToaToMy naHHas
METOHOJIOTHST TaKXKe MOXKET IIPUMEHSITHCS W B XUPYPIUU
CTBOJIa MO3ra MPHU JIOKATU3ALUK O0BEMHOT0 00pa30BaHUs
B €T0 KayJaJIbHBIX OTAeIaX. MeToI yCTOMYNB K aHECTE3HH,
He BBI3BIBACT ABUTATEIBHBIX PeaKIINii ITallueHTAa IIPU CTH -
MYJISIIAM, HEMHBAa3WBEH M IIPOCT B IIpuMeHeHUM [29].
JaHHBIi pedaekc SBISIETCS 3alIMTHBIM MEXaHHU3MOM
BEPXHUX IbIXaTeIPHBIX ITyTEH 3a CYECT NEHCTBUS ITPUBOIS-
IIMX MBI TOPTaHU 1 IBYCTOPOHHETO CMBIKAHUSI TOJIO-
COBBIX CBSI30K. [103TOMY CYTh TEXHMKM 3aKITI0YACTCS B TIO-
Iadye eMMHUYIHBIX MMITYJIbCOB Ha CIM3UCTYIO 000JI0UKY
TOPTaHU C TTOBEPXHOCTHBIX 3JIEKTPOHIOB, COBMEIIEHHBIX
C MHTYOALIMOHHOU TPYyOKOM, C OMHOW CTOPOHBI U PErv-
CTpaly OTBETOB — C JPYTOil CTOPOHBI. PeKoMeHmyIoT
HCITOJIb30BATh CIACAYIONINE TapaMeTPhl: IJINTEIbHOCTD
nmyibea — 0,1—1 Mc, THTEHCMBHOCTDb UMITYJTbCa — 3—15 MA,
IIpY HEOOXOAMMOCTH BO3MOXHO YCPEIHSTh OTBETHI [29].
Ilo maHHBIM JTUTEPATYPHI, BOCIIPOU3BOINMOCTb OTBETOB
MoxeT gocturatb 94—100 %. OrpaHnyeHnst JaHHOM Me-

TOIMKH — BO3MOXKHASI TMCIOKALINS MHTYOALIMOHHO TPyO-
KM, BEepPOSITHOCTh PETUCTPAllMM MOTEHIIMAJA JTaTbHETO
TOJIST M, COOTBETCTBEHHO, IMOSIBJICHUS HETOCTOBEPHBIX
PEe3YIbTaTOB, TaK KaK CTUMYJIMPYIOIIAE W PETUCTPUPY-
IOIIIAE 3JICKTPOABI HAXOMSITCS Ha TOJOCOBBIX CBSI3KaX,
a He B HuX. [1o MaHHBIM JIMTEpaTypHl, IIPU CHIDKCHUH aM-
IUIMTYAbI OTBETOB Oosiee ueM Ha 50—60 % 4yBCTBUTENb-
HOCTb M CITeM(GUIHOCTE METOAMKM COCTABISIOT 60—85
1 99,2—100 % cooTrBeTcTBEHHO [28, 29]. TakuM 00pa3oM,
TP TTOJIyYEHUH YCTOMIMBBIX pehJICKCOB BO BpeMsI OIlepa-
WU TTOSBJISIETCS] BO3MOXKHOCTD OIICHUBATh 1 CEHCOPHEIE,
¥ MOTOPHBIE TTPOBOISIINE ITYTH, YYACTBYIOIIME B ITPOIIEC-
ce TJI0TaHusI.

B xauecTBe HOIMOJHHUTEIBHOTO METOAA KOHTPOJIS
yHKIIMM TogbsA3braHOTO HepBa (XII) MoxeT OBITh MCTIONb-
30BaH TPUTEMWHO-IOMBI3BIYHBIN pediiekc (trigeminal
hypoglossal reflex), KoTopblit oniocpenoBaH apdepeHTHBI-
MM KOpelIKaMW TPOMHWYHOTO HepBa 1 3¢ GepeHTHIMU
ITyTSIMA TTIOXBSI3BIMHOTO HEPBA, KOOPAMHUPYIOITAMU IBH-
JKEeHUSI SI3bIKA TIPU OCYIIECTBIICHN OPOMOTOPHBIX (DYHK-
uuii (BOOX, TJIOTaHWE, BOKAJIM3alus, XXeBaHWE U T.1.).
COOTBETCTBEHHO, 3TOT pedIeKC MOXET OBITh MCITOIB30-
BaH KaK JIOMOJHUTEIbHBIM METOI KOHTPOJISI COBMECTHO
¢ metoaukoit KH-MBIT [30, 31]. CTUMyISLIMIO OCYILIECTB-
JISTIOT C MCTIOJIb30BaHMEM MTOIbYATHIX DJIEKTPOIOB, YCTa-
HOBJICHHBIX TIOJIKOXHO TI0J, CKYJI0BOIt myroii u Ha 0,5 cM
KIIepean OT BUCOUYHO-HMKHEUYETIOCTHOTO cycTaBa. Ilom-
alOT MAaYKA UMITYIbCOB MO 2—4 MMITyJIbCca C YaCTOTOM
0,4—0,7 Ii1, mmurenbHOCTHIO MMITYNIbCa 0,2—0,5 Mc 1 Me-
KMMITYJIBCHBIM MHTepBaJioM 2 Mc. Perucrpalinio oTBeTOB
MIPOBOISIT C MBIIIII SI3bIKa (IIMJIOTIIOTOYHAS M TTOO00pO-
IOYHO-sI3bIYHASI MBIIIIEI). Ha qaHHBIIT MOMEHT B JIUTE-
paType HeT JaHHBIX O IIPOTHOCTUYECKOI 3HAUYNMOCTHU
METO/a, HO OIMCAaHBl TEXHUYECKNE 0COOCHHOCTH METO-
JIOJIOTUM C HEBBICOKOM BOCIIPOM3BOINMOCTBIO OTBETOB —
82,1 % [32].

[IpuMeHeHMe CTBOJIOBBIX PeIIEKCOB, TAKMX KaK MU-
ratebHbIN pedirekc n H-pedirekc skeBaTeIbHOM MBITIIIIHL,
B XMPYPIrUYECKOM JICUeHNH BHYTPHUCTBOJIOBBIX IOPAXKCHUIA
IMoKa He IIMPOKO OCBEIIeHO B JauTeparype. B pabore
E.I. Aydinlar u coaBT. onmmcaHbl BO3BMOXHOCTH ITpUMEHE-
HUSI MUTaTebHOTO pedrieKca B XUPYPIUU 3aIHEH deperr-
Ho# gaMKku [33], 6onee moapoOHO AaHHAS METOIOJIOTHUs
paccMoOTpeHa i 1iejieil KOHTPOIST (PYHKIINHU JTUILIEBOTO
HepBa B XUPYPIUU MOCTOMO3KEYKOBOTO yIJIa M TIPH BBI-
MOJIHEHUU MMKPOBACKYJISIpHOI aekomipeccuu [26, 27,
30]. Bocripon3BogAMMOCTh METOIA HE JOCTUTAeT MaKCH-
MaJIBHBIX 3HaueHMii u coctaBisteT 80—93 %, a cCHIKeHe
orBeta Ha 50 % OT 6a30BOro SABJISAETCS HEOIATOIPUITHBIM
MMPOTHOCTIYCCKUM ITpU3HAKOM. UyBCTBUTEILHOCTB U CIIE-
IMOUIHOCTD B IIPOrHO3MPOBAHUM KPATKOCPOYHBIX MCXO-
J10B cocTaBiistioT 75—88 u 83—100 % coorBeTCcTBEHHO |26,
27, 33]. MeTonuka He TIOJy4MIIa IUPOKOTO TPUMEHEHUS
B XUPYPTUM CTBOJIA TOJIOBHOTO MO3ra, BEPOSATHO M3-3a
METOIOJOTMYECKMX TPYTHOCTEH P perucTpaumnu ped-
JICKCOB, HEBBICOKON BOCIPOM3BOAMMOCTH OTBETOB




TOM 27
Vol. 27

YAWAR Russian Journal of Neurosurgery

HENPOXNPYPI'US

Jlekums | Lecture

1 pU3NONIOTUUECKO pupoasl pedaekcos [34]. s ctu-
MYJISILIIM UCTIOJIB3YIOT UTOIbYATHIC 3JI€KTPOIbI, YCTAHOB-
JICHHBIE TIOIKOXHO B ITPOCKIINH BBIXOAA HAATJIA3HUYHOTO
HepBa, ¢ momaveil mayek u3 1—7 MMITYJIbCOB C 9aCTOTOM
0,4 T, nmurenpHocThIO 0,3—0,5 MC 1 MHTEpPBAJIOM 2 MC.
MHTEeHCMBHOCTb CTUMYJISIIMKA BBIOMPAIOT B IIpermesax
20—40 B, BO3MOXHO HCITOJIb30BaHME IBOMHOIO TpeliHa
IIJIST YBeJTMUEHHUS MOIITHOCTH CTUMYJTa. OTBETHI peTrUCTPH-
PYIOT ¢ UTICUJIaTepaIbHOM KPYTOBOM MBIIIIIEI I71a3a. Mu-
raTeJIbHBIN pediieKe, 3apeTUCTPUPOBAHHBIN Yy MallMeHTa
BHE ceJalny, COCTOUT U3 2 KOMITOHeHTOB — R1 1 R2.
Komnonent R1 orpaxaer nepudepndeckyio mpoBoau-
MOCTB ITO TPOMHUYIHOMY U JIMLIEBOMY HEPBaM, B TO BPEeMsI
Kak R2 cBsi3aH ¢ MpoxoXIeHNEM UMITYJIbCa Yepe3 TPUTE-
MHWHAJIBHBIIT KOMIUIEKC Ha YPOBHE MOCTA, BKJTIOUAsl CITH -
HaJIbHOE SITPO TPOMHMYHOTO HEPBa U SAPO JINIIEBOTO HEPBa.
Hi3menennst mapameTpoB R2 yKa3bpIBaloT Ha TOBPEXKICHMS
B 9TOi 00J1aCTH CTBOJIA. B yca0oBUSIX cegaliny MOXKHO 3a-
PEerucTpMpPOBATh TOJBKO KOMIIOHEHT R1, a KOMIIOHEHT
R2 — TpymHO MM mpakKTMIecKu HEBO3MOXHO, YTO Orpa-
HUYIMBAeT BO3MOXHOCTU TUAaTHOCTUKHA BHYTPHCTBOJIOBBIX
noBpexneHunii [34]. TakuMm obpa3oM, METOAMKA MOXET
OBITh MOJIE3HOM KaK JOMOJHUTEIBHBI MEeTOH KOHTPOJIS
GYHKIIUM TPOMHUIHOTO 1 JIMLIEBOTO HEPBOB, KOMIICHCH -
pys Hegoctatku Metona KH-MBII nist nnueBoro HepBa.
OHa TakXe MOXeT IIPUMEHSIThCS ITPH JOCTYMaX K BEHTPO-
JIaTepaJbHOM ITOBEPXHOCTHU CTBOJIA MO3Ta, KOTIa CYIIeCT-
BYEeT BEPOSITHOCTD IMOBPEXICHMS KOPEIIKOB YePEITHBIX
HEpPBOB, C aHAIM30M KOJIMYECTBEHHBIX ITOKA3aTeIeil cTa-
OusibHOTO KOMITOHEHTa R1.

AHaJIOTUYHBIE TPYOTHOCTH B OLICHKE (PYHKIINM SIpa
TPOMHUYIHOTO HepBa BOZHUKAIOT IIpH peructparn H-pe-
¢drexca xkeBaTeIbHOM MBIIIIIBI. CTUMYIMPYIOIINE UTOJThb-
YaThle 3JICKTPOIBI pa3MeIIaloT MO CKYJIOBOI IyToid, a pe-
TUCTPUPYIOIINE — B MIEpPeIHEH M HIDKHEH YacTH OpIOIKa
>KeBaTeIPHOM MBIIIIIIBI ¥ IIepeaHEH YacTh BUCOYHOM. [Tom-
aloT OMMHOYHBII NMITYJIbC ITATEIBHOCTHIO 0,2 MC, MHTEH-
CHBHOCTH KOTOPOTO ITOCTEIIEHHO YBEJIMYUBAIOT IO TTOSIB-
nennst H-pediekca, a 3atem 1o M-otBeta. B coctrosgsnun
cealny perucTpamus pediiekca 3aTpyaHeHa, a BOCIIPO-
M3BOAUMOCTb He mpeBbilaeT 70 %, MOCKOJbKY HEO0O0-
XOIVMO JIETKOE HAIIPSDKeHUE SKeBaTeIbHOM MBIIIIIBI, YTO
B OIEPaIMOHHON MOXKHO OOECIICUNTDH TOJBKO C TTOMOIIBIO
pacTopKH MEXKIy 3y0aMu, YIep>KMBaIOIICH YeTIOCTD B TTOJTY-
OTKPBITOM TToNioxkeHnu [25, 35]. B nmuteparype Ha JaHHBII
MOMEHT He TIPeICTaBICHbI paOOTHI, TIOKA3BIBAIOIIIHE IIPOTHO-
CTUYECKYIO 3HAYMMOCTb JaHHOU MeTomvKy. Ha Har B3risi,
ee BHEIIPEHME B XUPYPTUIO CTBOJIA MO3Ta MOXKET OBITh OITpaB-
JIaHO, TaK KaK CYIIIECTBYeT aHATOMUIECKAsI CIIOXKHOCTb B pe-
ructpauuu KH-MBIT ot MbI1, THHEpBAPYEMBIX TPOMHUY-
HBIM HEpBOM. DTa METOIMKA MOXET CTaTh He3aMEHUMOM
TSI KOHTPOJTST (DYHKITUH STApa TPOMHUIHOTO HepBa IIPH OITy-
XOJISIX MOCTa, TIOCKOJIBKY pedIIeKC SIBISICTCS MOHOCHHAIITH -
YeCKMM W OTpaxkaeT MPOBOAUMOCTh Yepe3 CPEeIHMIT MO3T
¥ MOCT, TTO3BOJISISI OLICHUBATh KaK CEHCOPHYIO, TaK U MO-
TOPHYIO GYHKIIWM SApa TPOMHUYHOTO Hepna [35].

Takum 00pa3oM, METOALI KAPTUPOBAHUSI 1 MOHUTO-
pUHTA SAep YepeHbIX HEPBOB U MX TPAKTOB pa3HOO0Opa3-
HBI, K&Kl MeeT CBOU 11 1 orpaHndeHus. Hanbob-
IIYI0O TIPOTHOCTHMYECKYI0O ILEHHOCTb TIpPeICTaBiIseT
metoauka KH-MBII, onHako 111 KOMIUIEKCHOM OLIEHKU
(GyHKLIMU s1ep ¥ KOPEIIKOB YePEITHBIX HEPBOB 1 00ecITe-
YeHUs MaKCMMaJIbHOM 0e30IMacHOCTH Heo0XoaruMa KOM-
OMHALS METOHOB.

METOANKW MOHUTOPUHTA U KAPTUPOBAHUSA

KOPTMKOCINMHAJIBHOIO TPAKTA

[NosBneHe MTUPaMUIHON HEAOCTATOYHOCTU TaKXKe
YXYOIIaeT Ka9eCTBO XKU3HM ITAIlMEHTOB II0C]Ie OIepaIiiu
1 MOXET IIPUBECTU K MHBAIMAN3aunu. [1pu Tokanm3amnmm
Ipollecca B HOXKE MoO3ra M 0a3nuce CTBOJAa METOIMKU
MOHM wucnonb3yioT Kak Jjis KapTUPOBaHUS IBUTATEb-
HOTO IyTH, TaK ¥ JJII MOHUTOpUHTA ero PpyHKmu. Kap-
THPOBaHUE KOPTUKOCHIUHAIBLHOTO TpaKTa ITO3BOJISICT
OIIPENESTUTh €TO PACIIOIOXEHNE OTHOCUTEIEHO 00 beMHO-
ro o0pa3oBaHUs, a TOYHOCTh UACHTU(MUKAIIUN KOPTH-
KOCITMHAJIBHOTO TPaKTa ITOBHIIIACTCS IIPH COMTOCTABICHUH
nmoornepalimoHHO MP-tpakTorpaduu u nnddy3noHHO-
B3BEILIEHHBIX N300paxeHuii [36]. HenpepbIBHBII MOHK-
topuHr TK-MBII noMmoraer cBoeBpeMeHHO JUArHOCTHU-
pPOBaTh MOBPEXKICHUS TPAKTOB BO BpeMs orepamuu [37].
MeTonpl KapTUPOBaHUSI U MOHUTOPWHTA ITPOBOISIINX
IIyTe, YCIEeHO IMPpUMEHSIeMbIe B CYIIPaTeHTOPHATBHOM
XUPYPIUuH, Takke 3DHEKTUBHO BHEIPEHBI B XUPYPIHUIO
CTBOJIa MO3Ta, UCIIOJIB3YIOTCS ¢ AaHAJIOTUIHBIMU TTapaMe-
TpaMU CTUMYJISIIIAN, HE TPEOYIOT OCOOBIX YCIIOBUIA TTPOBE-
IeHUS U He MMEIOT CYIIEeCTBEHHBIX orpaHmuyeHuil [38].
Bocmnipoussomnmocts TK-MBIT moxer nocturars 100 %,
OrpaHMYCHUEM CTAHOBUTCS TOJIBKO BBRIPAXKCHHBIN HEBPO-
smormdyeckuit neduunt [39]. IIporHOoCcTMYECKM HebIaro-
MIPUATHBIMU SBJISIOTCS CHIDKCHUE aMILIMTYIBI OTBETOB
Ha 50 % [39, 40] wiu yBeau4eHuUe MOpora CTUMYJISILIUU,
HanpuMep Ha 20 MA [41]. Hu3kasg 4yBCTBUTEIHLHOCTD
1 CITeIMMUIHOCTD B IIPOTHO3MPOBAHUY ITUPAMHUIHON He-
npoctatodHocTh (31—54 u 75—100 % COOTBETCTBEHHO)
MOTYT OBITh CBSI3aHBI C TIOJIOXKCHHUEM «CHIsI» Ha OTlepalin-
OHHOM CTOJIE YU Pa3HOPOIHON TPYIION y4aCTBYIOIIMX
B MCCJICIOBAHUH MTAIIMEHTOB 110 BO3PACTY, JIOKATU3aLNCH
1 pa3MepaMH OITyxoJieil (00beMHBIe 00pa30BaHUsI CTBOJIA,
MOCTOMO3XeUKOBOro yria, IV xemynouka) [39, 40, 42].
TeHmeHIINM K IIPOBEACHUIO TAKNX OIIEPATUBHBIX BMEIIa-
TEJBCTB B MOJIOXKECHNH JieXKa Ha XKUBOTE, a TAKKE HUBEIIM -
poBaHue 3(pdekTa “brain shift”, cBI3aHHOTO CO CHIKEHU-
em ammautyabsl TK-MBII u3-3a 3anageHus BeliecTBa
Mo3ra (OIyXOJIM ¥ MUKPOMaTb(OopMalliii UMEHHO BHY-
TPUCTBOJIOBOI JIOKAJTM3AIIMY UMEIOT HEOOJIBIITNE pa3MePhI
10 CPaBHEHMIO C APYTUMU 0ObEMHBIMIA 00pa30BaHUSIMM),
JIaIOT BO3MOXHOCTBH 00Jiee TOYHOTO MPOTHO3UPOBAHUS
MMPaMUTHON HEITOCTATOUHOCTH: TI0 JaHHBIM PsIIa aBTO-
POB, YYBCTBUTEIBHOCTD 1 CITEI(PUIHOCTH MOTYT JOCTUTATh
JIOCTAaTOYHO BBICOKMX 3HaueHuit — 87,5—100 n 75—100 %
COOTBETCTBEHHO [9, 41, 43, 44].
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METOANKW MOHUTOPUHTA U KAPTUPOBAHKA

COMATOCEHCOPHOI0 TPAKTA

Heo6xonnMocTh MOHMTOPHHTA COMATOCEHCOPHBIX
BeI3BaHHBIX ToTeHIManoB (CCBII) cBsg3aHa ¢ puckamu
TTOBPEXICHMS MEIUATLHON TIETIA M PAa3BUTHEM IIPOIIPHO-
LENTUBHBIX Ae(UINTOB. MeTtoanka TepudeprnIecKux
CCBII BkJTI04aeT CTUMYJISILIMIO CPEIUHHOTO M OOJIbIIIe-
0epIIOBOTO HEPBOB B 00JIACTH 3aIISICThSI M TOJICHOCTOITHO-
IO CyCTaBa C perucTpalneil OTBETOB Ha CKaJIbIIEe B IIPOCK-
LI CEHCOPHBIX 00JIaCTel PYK W HOT, IIPUMEHSIETCS TIpU
JIOKQJIM3AllMK TIpoliecca BOJIU3KM CITMHOTAIaMHUYECKOTO
TpakTa [45]. HecMoTps Ha BBICOKYIO MMOTPEOHOCTH B MC-
ITOJIb30BAaHNU METOTMKH KOHTPOJS COMAaTOCEHCOPHOTO
TpaKTa IIpY TAKKUX OIepallnsiX, Y JAHHOTO METOa CYIIIeCT-
BYIOT HEIOCTATKH, HAIIpHMEP BOCITPOMU3BOINMOCTD OTBE-
TOB HE JOCTUTAET MAaKCUMAJIbHBIX 3HaYeHU [46]. [Tpmun-
HaMU MOTYT OBITh NCXOMHBIC YYBCTBUTEILHEIC HAPYIIICHMS
IO OIlepallii M UCTIOJIb3yeMbIe CPEACTBA ISl aHECTE3UM.
Kax u B ciiyuae metonuku TK-MBII, B tuteparype cylue-
CTBYIOT pa3HOIJIACHSI B BOIIPOCE O IIPOTHOCTUYECKOM 3Ha-
yumocTr MeToguku CCBII. YyBcTBUTETBHOCTD METOAVKI
BapbUpyeT OT HU3KuUX 3HadyeHuit (20—29 %) [39, 47] no
BoicOKUX (80—90 %) [42, 43, 48]. OrpaHu4YeHUsI MOTYT
OBITH CBSI3aHBI C TIOJIOKEHNEM TTallMeHTa Ha CTOJIE, CKOTI-
JICHUEM BO3IyXa B CyOMypaIbHOM IIPOCTPAHCTBE U IMOCIe-
oIepalIMOHHBIM 0TeKOM [39, 47]. U3MeHeHMs TapaMeTpoB
CCBII Hecnenu@uyHBI, MOTYT OBITH OOYCIOBIECHBI
KaK BO3HUKAIOIINMU MIIIeMUIeCKUMI HapyIICHUSIMU, TaK
U TIPSIMBIM TTOBPEXIEHUEM MEAUATbHOW METIN, YTO OoJiee
BEPOSTHO IIPU TaKWX orepanusx [49]. Pemykiiuss aMruim-
Tyabl Ha 50 % u yBenudeHue JjaTeHTHOCTH Ha 10 % peru-
CTPUPYIOTCS TOJIBKO TIPU CHIDKEHNH KPOBOTOKA 110 14 Mt
kpoBu Ha 100 r TKaHK MO3Ta B MUHYTY I MEHEe, T. €. U3Me-
HEeHUsI HeWpOo(pU3NOJOTNUYESCKIUX CUTHAJIOB BO3HUKAIOT
otnaneHHo [48, 50]. BpemeHHOI1 MHTEpBaI IPSIMOTO TT0-
BPEXICHUSI COMAaTOCEHCOPHBIX TPAKTOB CJIOXHO TOYHO
3a(pUKCHUpOBaTh BO BpeMsI OIepalli, OMHAKO B ClTydae
n3MeHeHUit curHanoB CCBII oHM KOppennpyroT ¢ IIpoBO-
IUMBIMU MaHUITYJISIIIASIMA B 00JIaCTH MEIMATBHOM TIETIIN
1 BO3HUKAOT JJOCTATOYHO OBICTPO. B HEKOTOPBIX padboTax
cHkeHne aMIuTyasl CCBIT y KOHKpETHBIX TALIMEHTOB
OTMEYaJIOCh BO BpeMsI OCHOBHOTO 3Tara Ipy yaaJeHU!
OITyX0JIeii TIpomonroBaToro Mo3ra [47, 51]. [lepcniekTuBoit
MaHHOTO HaIpaBIICHMS SIBISIETCS pa3paboTKa METOIMK
KOHTPOJISI COMaTOCEHCOPHBIX TPAKTOB C 00Jiee BBICOKOM
IIPOTHOCTUYECKOM 3HAUMMOCTBIO 1 BOCIIPOM3BOIUMOCTHIO
oTBeTOB. K HUM OTHOCSITCSI METOIMKHU PETUCTPALINU CO-
MAaTOCEHCOPHBIX OTBETOB, BKJIIOUYAsl HEIIOCPEICTBEHHYIO
CTUMYJISILIIO CTBOJIA B IIPOESKIIMY MeIUAIbHOM eTiu [49].

METOANKW MOHUTOPUHTA AKYCTUYECKKX

MPOBOJALLMX MYTEN

MetonnKa aKyCTUIECKIX CTBOJIOBBIX BEI3BAHHBIX I10-
teHanoB (ACBII) 6buta TIepBOit JOCTYITHOM METOMUKOM
Mpu XUpyprum crtBosia Mo3ra [52]. Ee ucrmonbs3oBanu
IIJISI KOHTPOJISI CJTYXOBBIX ITyTEl Y TMarHOCTUKY BO3HUKA-
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FOIIMX UIIEMTIeCKNX HapyineHnit. CHIDKeHNE aMIUTUTYIbI
5-ro muka 6onee yeM Ha 50 % ¥/¥TH yBeTMYCHHE JTATEHT-
HOCTH OoJiee 4eM Ha 1 MC CUMTAIOT HeOIarompusITHBIM
npusHakom [17]. HecMoTpst Ha comocTaBUMBbIE C APYTUMU
metogukaMu MOHM mokaszaTtenu 4yBCTBUTEIBHOCTHU
u cnenudnyHocTH (43—90 1 70—97 % COOTBETCTBEHHO),
METOINKA IIPUMEHSICTCS IIPEUMYIIECTBEHHO TSI COXpaHe-
HUS cliyXa IIPpU XUPYPTUUA HEBPUHOM CIIyXOBOTO HepBa
1 MUKPOBACKYJISIpHBIX AeKoMmpeccusx [53, 54]. B xupyp-
THUH CTBOJIOBBIX 00pa30BaHUIA 11eJIeCO00Pa3HOCTh IIPUME-
HeHust ACBII orpanmuyeHa, Tak KaK HEBPOJIOTMYECKUI
Ie(UITAT CO CTOPOHBI CIIYXOBBIX ITyTEH SIBJIIETCS] PEIKAM
ocioxHeHueM (10 7 %) [55]. JlokanbHast xupypruyeckast
TpaBMa He BCeTIa 3aTparmBaeT CIyXOBBIC ITYyTH B CTBOJIC
MO3Ta, a TMaTHOCTHKA NIIEMIIeCKIX HapYIIICHUI BO3MOX-
Ha TOJIBKO TPH BEIPasKEHHBIX M3MEHEHUSIX, IIOCKOJIBKY 3TH
IyTH 00Jiee Pe3UCTEHTHHI K UileMuu. YyBCTBUTEILHOCTD
METOIWKHU K aHEeCTe3WH, €€ HeOAHO3HAYHASI ITPOTHOCTH -
YyecKas 3HAUMMOCTbD, a TAaKKe HeCIIeIM(pUIHOCTh U3MEHE-
Huit napametpoB ACBII orpanunumnBaior ee 3¢ (HeKTUB-
HOCTh B XMpypruum crBoja mosra [47, 56]. PyrunHoe
ncronb3oBanne ACBIT onrcaHo B paboTtax ¢ mataMu 1my-
omukanyu no 20102011 rr. [57].

BbIBOP MOJAJIBHOCTU MHTPAGMEPALMOHHOTO

HE/PO®W3MOM0MMYECKOTO MOHUTOPUHTA

B 3ABUCUMOCTM OT JIOKAJTM3ALMN OBBEMHOIO

MPOLECCA

OueBuaHO, 4yTo BEIOOP MeTogoB MOHM i nx koM-
OMHAIIMM OCHOBBIBAETCS HA aHATOMHYECKOM OJIM30CTH
30HBI XUPYPTUIECKOTO BMEIIATEIHCTBA K HEPBHBIM CTPYK-
TypaM ¥ IIPOBOSIIIINM ITyTSM CTBOJIa Mo3Ta (puc. 1).

Ipu Tokam3aIM7 Mporiecca B TOKPHIIIKE CPSTHETO MO3-
ra MCIob3ytoT KomonHamo Metoga CCBIT u ripsimoii cTtu-
MyJsiin siaep miasonsuraresasHoro (111) Hepsa [3, 17].

ITpu mopaxkeHW HOXKM MO3Ta MJIx 0a3nca MoCTa 10-
CTaTO4YHO BhINosHeHUs1 MoHuTopuHra TK-MBII 1 kapTu-
pOBaHUS KOPTUKOCIIMHAIBHOTO TpakTa. B cirydae mopa-
JKE€HUS TIOKPBIIIKA MOCTa CIIEKTP HEOOXOMIUMBIX METOINK
CTaHOBUTCS 00Jiee IMTUPOKUM 1 BKIIFOYACT MOHUTOPUHT
CCBII, npsiMyto cTuMyJsinio ssaep TpoHuIHOTO (V),
otBomsmero (VI) u munesoro (VII) HepBOB, MOHUTOPHHT
KH-MBII ot MbI1I1L, ”THHEPBUPYEMBIX JIMLIEBBIM HEPBOM,
a Takke IpU BO3MOXHOCTH MOHUTOPUHT MHUTATEIbHOTO
pednekca n H-pedraekca skeBaTeabHOM MBI [3, 17].

Xupyprudeckoe BMeIIaTeIbCTBO B 00JIaCTU TIPOIOJI-
TOBAaTOTO MO3Ta JOJIKHO COMMPOBOXIATHCS MOHUTOPHHTOM
CCBII u TK-MBII, npsiMoit ctumyisiLei ssaep Kayaib-
Ho rpymIiel YeperrHbIx HepBoB (IX, X, XII) u MmoHuTOpHMH-
rom KH-MBII, a Tak:xke MOHUTOPUHIOM adAyKTOPHOTO
pednekca roptanum [3, 17].

3AKJTOYEHUE

B Hacrostmee BpeMst BoaMmoxxHoctu MOHM B Helipo-
XUPYPIrUu CTBOJIA MO3Tra JOCTaTOYHO o01pHbI. Hanbosnee
3HAYMMBbIC HEHPODU3NOIOTUICCKIE METOINKN MOXKHO
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CpepnHuit Mo3r / Midbrain

Hoxka Mo3ra /
Cerebral peduncle

MoKpbiwka /
Operculum

Moct / Pons

Direct stimulation
of the cranial nerves, spontaneous EMG (1ll)

TcMEP

Direct stimulation
of the cranial nerves, spontaneous EMG (V, VI, VII)

KH-MBI (VII) / CoMEP (V1)

Reflexes (blink, H)

e

\

basuc / Basis
Direct stimulation
of the cranial nerves, spontaneous EMG (V, VI, VII)
KH-MBI (VII) / CoMEP (VII)
TcMEP
% Reflexes (blink, H)
Mpoponrosatsii Mosr / Medulla oblongata
(" 2
Direct stimulation
of the cranial nerves, spontaneous EMG (IX, X, XII)
Onusa / Olive KH-MBI (IX, X, XII) / CoMEP (IX, X, XI)
Mupamuaa /
Pyramid TcMEP

Reflexes (LAR, THR)

-

Puc. 1. Beibop ModansHOCmMU UHMPAONepayuoHHO20 Helipogu3uo/I02u4ecK020 MOHUMOPUH2a U KOMBUHAYUL Memodo8 MOHUMOPUH2a 80 8PeMs XUPYP2UYecKo2o Jle4eHus
8 308UCUMOCMU OM YPOBHS NOpaxceHus cmeona mo32a. IMI™ — anekmpomuozpagpus; CCBIT - comamoceHcopHble 8bi3gaHHble nomexyuansl; TK-MBI1 — mpaHckparuaseHsle
MomopHbie 8bI38aHHbIe nomeHyuansl; KH-MBIT - kopmukoHyKieapHele MOmMOopHsle 8bi38aHHbIe nomeHyuansl. LAR — addykmopHelii pe¢pnexc 2opmanu; blink — muzamene-
Holli penekc; THR — mpuzemuHo-nodss3ei4Hbil pednexc; H — H-pegnexc xcesamensHol Mbiwyb!

Fig. 1. Selection of intraoperative neurophysiological monitoring modality and combinations of monitoring techniques during surgical treatment depending on the severity
of brainstem damage. EMG - electromyography; SSEP — somatosensory evoked potentials; TcMEP — transcranial motor evoked potentials; CoMEP — corticobulbar motor evoked

potentials. LAR — laryngeal adductor reflex; blink - blinking reflex; THR — trigeminal hypoglossal reflex; H — H-reflex of the masseter muscle

pa3aenuTh Ha HECKOJIBKO OCHOBHBIX aCTIEKTOB: KAPTUPO-
BaHUE SIIEP ¥ KOPEITKOB YePEITHBIX HEPBOB M HETIPEPHIB-
HBIII MOHUTOPUHT UX (PYHKIIMOHATIBHOTO CTaTyca; MOHU-
TOPUHT 1 KapTupoBaHue addepeHTHBIX 1 3P (PepeHTHBIX
MPOBOSIIIUX TTyTei cTBosIa Mo3ra. Bo Bpemst mpoBeneHust
WCCIIeNOBAHMYSI Y MHTEPIIPETAIINY PE3YTBTATOB MOTYT BO3-
HUKATh TEXHUIECKUE TPYITHOCTU U HEOTTHO3HAUHBIE CUTY-
alyu, KpoOMe TOTO, BCE TOCTYITHbIE MOIATbHOCTY He 00J1a-
JAI0T MAaKCUMATbHBIMU 3HAYEHUSIMU YyBCTBUTEIbHOCTHU
u cietruuaHoCcTy. J1J1s TOBBILIIEHUS KAYeCTBA U TIPOTHO-
ctuueckoii 3Haaumoct MOHM B 1iesiom ripu xupyprude-

CKOM JICUeHNH 00beMHBIX 00pa30BaHMUIA CTBOJIA TOJIOBHOTO
MO3ra HeOOXOIMMO KOMOMHMPOBATDH TOCTYITHBIC METOIM -
ku. [lepcnekTuBamu pasutusi MopasibHocTeit MOHM,
MPUMEHSIEMbBIX B XMPYPrMU€CKOM JIEYEHUU OmyXoJei
¥ MUKPOMaJIb(MOpMAaIIHiA CTBOJIA TOJIOBHOTO MO3Ta, Ha HaII
B3IJISII, SIBJISIIOTCSI pa3pab0TKa MHAWBUAYAIBHBIX IIPOTO-
KOJIOB MPOBEACHMS UCCIEN0BaHMS HA OCHOBAHWUM JAHHbBIX
0 JIoOKaauM3alm o0beMHOTO Tipoliecca coriacHo MP-u3o-
OpakeHHUsIM, a TAKKE YCOBEPIIICHCTBOBAHNE METONOJIOTUN
M UCITOJIb3YEMOTO MHCTPYMEHTApHS MPU MPOBEAECHUHN YKe
JIOCTYITHBIX M BHEAPECHHBIX METOIMK.
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B pabote npencraBneH aHanu3 BbICTPO pa3BMBaIOLLErOCS HOBOTO HANPABJIEHMSA B KITMHWYECKOW AMCLMMAMHE «HEMPOXMPYPrus» — npeaynpe-
LVTeNbHOM Herpoxupypriv. bnaroaaps HeMpoBM3yanu3aLyoHHbIM TEXHOMOMAM NpeaynpeanTenbHas HeMpoXMPYPrinsl yaKe CeroaHs mostyym-
na LUMpOKOe pacnpocTpaHeHue npy LepebpanbHblX aHeBPK3Max U apTepUOBEHO3HbIX MarbhopMaLnsX, CTEHO3MPYIOLLMX NPOLLECccax COHHBbIX
W OPYrUX MarucTpanbHbIX apTepuit, KpOBOCHAOKaIoLLMX MO3T, @ TaKXKe B AETCKOW HEMPOOHKOMOMMM, 0CTaBasiCh MOKa «CydaHOM» Mpu 0MyXo-
NAX LEeHTPaNbHON HEPBHOM CUCTEMBI Y B3POCTbIX.

Ha ocHose onbita HMUL| Helpoxupyprim uM. akaf. H.H. BypoeHko paccMoTpeHbl pasfiviHble acneKTbl HOBOMO HamnpaB/eHWs — BpauebHas
3TVIKa, CUCTeMaTM3aLMsl, NOKa3aHUs W NPOTUBOMOKA3aHWA K 0nepaTMBHOMY BMELLIATENLCTBY UCXOAA M3 MPUHLIMNA “non ndcere” npuMeHnTENb-
HO K NPaKTUYeCKM 34,0POBOMY YemnoBeKy. AKLIEHTUPOBaHO BHMaHWe Ha He0bX0aMMOCTM YCKOPEHHOM pa3paboTku dunocodum, MeToAoN0rm
W I0PUAMYECKOTO PErYNIMPOBaHUS NPEBEHTUBHOMN HEMPOXMPYPrM C Y4ETOM ee 0CODEHHOCTEN.
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This paper explores the rapidly growing field of preventive neurosurgery, a promising area in modern clinical practice. With the help of advanced
neuroimaging technologies, this approach is already widely used to treat cerebral aneurysms, arteriovenous malformations, and stenotic
processes in major arteries supplying the brain, as well as in pediatric neuro-oncology. However, its application to tumors of the central nervous
system in adults remains limited and less systematic.

Drawing on the experience of the N.N. Burdenko National Medical Research Center for Neurosurgery, the paper examines key aspects of preventive
neurosurgery, including ethical considerations, guidelines for decision-making, and criteria for when surgery is appropriate or not. A special
focus is placed on the principle of “non ndcere” (do no harm), particularly when dealing with individuals who are otherwise healthy. The authors
highlight the urgent need to develop a robust framework for this field, encompassing its philosophy, methodology, and legal aspects, to address
the unique challenges of preventive neurosurgery.
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BBELEHUE

BripaxkeHUe «MO3T KaK Ha JIaOHW» B HaIlle BpeMsI
He MeTadopa, He TIpeyBeIMICHNE, a COBIBIIAsICSI MeuTa
HEHpPOXUPYPTrOB U HEBPOJIOTOB.

'YMeCTHO BCITOMHUTB, KaK B CepearHe IIPOIIJIOTO BeKa
y IIOCTeI OOJIBHOTO BCTPETIIIMCH TPY HEBPOJIOTUICSCKIX
CBETIJIA: MX MHEHMS O TOIMKE MTOPaXKeHUsI COBIANAI —
JIeBast BUCOYHAs JOJISI, HO B BOIIPOCE HO30JIOTMHU OHU pa-
30numCh. KaxapIif marHocTpoBa TO, 9eM OH 3aHNMAJICS.
ITpodeccop E.K. Cernm pacrio3Han MHCYIIBT, TTpodeccop
A.E. KynbpkoB — o4aroBblii sHIedanuT, npodeccop
M.IO. PanioniopT — BHYTPpHMO3TIOBYIO OITyXO0J1b. OTIepaiinst
ITOATBEPANIIA TIPABOTY TPETHETO HEBPOJIOTA.

CeromHsI ITOTOOHOI CUTYal OBITh IIPOCTO HE MOXKET.
Brreuatstrone BO3MOXHOCTH HEHPOBU3yaTU3alMy 00-
YCIIOBMJIM MAacIITaOHOE MOSIBJICHME HOBOTO HaIlpaBJie-
HUS — JOKJIMHUYECKOU, MPeayIpeanTeIbHOM, YIN TIpe-
BEHTMBHO, Helipoxupyprum [1—12].

B mpeBeHTMBHOI HEHPOXUPYPTUN MEHSIIOTCS MHOTHE
IIpaBuja, KOTOPhIe HEYKOCHUTEIBHO MOJDKEH COOTI0IATh
HEeHpOXUPYpT B KIIMHNIEeCKOU Helipoxupyprun. Mcdesaer
HEOOXOIMMOCTD BBISICHSITh KaJI00BI M COOMpPATh aHAMHE3 —
HX TIPOCTO HE MOXET OBITh, MHAYE 3TO yXe 3a00JIeBaHIe
¢ KITMHUYeCKUMU CUMITTOMaMu. KMccaemoBaHme HEBPOJIO-
TUYECKOTO CTaTyca He OTMEHSIETCS, HO He HEeCeT TOTO
O0OBIYHO BasKHOTO 3HAYCHMUS.

JyarHo3 B TIpemyTpeanTeIIbHON HEHPOXUPYPTHH OIIpe-
JIeIISIeT He KITMHULIKCT, a TEXHOJIOTWH, TJIIABHBIM 00pa3oM BHU-
3yalI3allioOHHBIE. B paMKax HOBOro HarpaBIeHHSI MCTIONbB3Y-
0T TaKOe TTOHSITHE, KaK «TeXHOJIOTMIECKII TAaTHO3».

OmHako Tnepen HeifpoXupyproM CTOUT ellle 6oee OT-
BETCTBEHHAs 3a[1a4a — BBIOOP TAKTUKY BEACHUS TTAlIMECHTA.
JnneMMa — orreprupoBaTh WX HAOIIOAATh — IIPY TOKa3aH-
HOM KIIMHWYECKN aCUMITTOMHOM 09aroBOii MMaToJIOTUH TO-
JIOBHOTO M CITMHHOTO MO3Ta 00peTaeT NCKIIOUNTEILHYIO
octpoty. He mmonTouyeHHBI 00JI€3HBI0O OpraHU3M JIy4Ile
MepeHeCeT XUPYPruIecKoe BMeIaTeIbeTBO. Ho Heooxomm-
Mo i oHO? U 9To TIpmHeceT — M30aBUT OT IPSITYIINX YTPO3
3IOPOBBIO M XKW3HM WJIH TIPEXKICBPEMEHHO MHBAIMIN3NPY-
€T IMPAaKTUIEeCKN 3I0POBOT0 YeJIOBEeKa, OOpedYeT Ha CTpama-
HuA? W 3mech MBI TOOXOANM K KITIOUEBOMY ITOJIOKEHUIO
MeIVLUHBI co BpeMeH lummokpata — “Non nocere!”
(He HaBpenw). B IpeBeHTHBHOIT HEMPOXUPYPIUH OCOOCHHO
TECHO CMBIKAIOTCSI COBECTh Bpadya W 3TUKA MEIULIMHEI.

IIpuBenem ogHo HaOmoaeHue. Ha xoHcynbramuio
B ILIEHTP HEWPOXUPYPIUM IIPHUIIET B COMPOBOXICHUU
CIIOPTUBHOTO Bpada OIWH W3 BHIIAIOIIMXCS HAIIMX IIax-
MaTucToB. O0a OBUIM B3BOJHOBAHBI: MPEACTOSITT MaTd
Ha ITepBEHCTBO MHPA, a CASIaHHAs B ITIOPSIIKE 00CIeIoBa-
HUSI MAarHUTHO-pe3oHaHcHast Tomorpacdust (MPT) BbisiBu-
JIa 3HAYUTENbHYIO JUKBOPHYIO KHCTY B O0JIACTH JICBOM
BUCOYHOI moiu (puc. 1). Bpauu permmmiam, 910 He0OX0mM-
Ma oITeparus.

PaccripocuB u o6cienoBaB malMeHTa, MBI IPUIILIN
K BBIBOLLY, UTO KMCTa — BPOXKICHHAS, KITMHIIECKI HE arpec-
CHMBHAasl; MO3T K Hell «IIPUBBIK», KOMIICHCAIIUS ITOJTHAS

W B ONCPAaTUBHOM JICYCHUM HET HEOOXOIMMOCTHU, MO0
IeiicTBHE omacHel 0e3meCTBHS M, KpOME TOTO, OTIepaITis
«BBIOBET» IIAXMATHCTA M3 ITIOATOTOBKY K MaTay. OOBSICHIB
9TO MAIMEHTY, MBI TIOXEIAIA €My OOSIBI B TIPEACTOSIIEM
noenuHKe. Harn mammeHT ¢ KMcToit Mo3ra cTal YeMITHO-
HOM MUpa 10 IIIaXMaTaM.

YACTOTA AOKJIMHWUYECKMX HAXOLOK

HEAPOXWUPYPIMYECKOW MATOM0MMN

IIpsiMoro oTBeTa Ha BOIIPOC, KaKOBAa MCTUHHAS 9aCTO-
Ta TOKJIMHNYECKNX HaXOIOK HEHPOXUPYPTUIECKOM TTaTO-
Joruu, HeT. OmHaKO MacITaObl MPOOJIEMBI MOTYT OBITh
OYepUYCHHI yKe ceromHsa. Hampumep, cyimecTByeT cTaTu-
CTHKA Pa30pBABIINXCS aHEBPU3M U apTePHOBECHO3HBIX
Manbopmalinii ieHTpanbHoi HepBHOM cuctembl (LITHC).
OHa IIPMIOKMMA K 9aCTOTE BO3MOXKHOTO MX O0HAPYKECHMS
1o kKatactpodsl [12—14]. Y, KOHeYHO, OUYEBUAHO, UTO
KJIMHUYECKU «HEMbI€» YPOACTBA Pa3BUTHUSI COCYIUCTOM
CHCTEMBI TOJIOBHOT'O ¥ CITMHHOT'O MO3Ta YMCJIEHHO HAMHO-
TO TIPEBOCXOISIT MAaHN(PECTUPOBABIIINE KPOBOUIINSTHACM.
ScHo, 9TO TIPaKTUUECKU JIFOOBIE OIYXOJHM TOJIOBHOTO
¥ CIIMHHOTO MO3Ta IPOXOISIT JIATSHTHYIO CTaIUIO, TIPEXKIIEe
YeM OHM CTAHOBSITCS KIMHWYICCKU CUMITOMHBIMHU. Cra-
THCTHKA OITyXOJICii TOJIOBHOTO M CITIMHHOTO MO3Ta M3BECTHA:
HaIlpUMeEDp, YaCTOTa MEPBUIHBIX OITYyXOJIeii MO3Ta COCTaB-
nget 24,25 cayyas Ha 100 Teic. HacenmeHus B rof [15]. Co-
OTBETCTBEHHO, 3TU TGPl TAKXKE MOXHO HCIIOJIH30BaTh
IJISI OPMICHTAIIMY B KOJIMYECTBE CIIyJalfHBIX HAXOMOK.

Cka3aHHOTO BBIIIIE BIIOJTHE TOCTATOYHO, YTOOBI IIPe/I-
CTaBUTh OTPOMHYIO PAacIIpOCTPaHEHHOCTb KIMHUYECKU

Puc. 1. Knunudecku acumnmomHas apaxHoudaneHas kucma e obacmu 8ucoyHol
dosu cnesa. MazHumHo-pe3oHaHcHas momozpacgus 8 pexcume FLAIR

Fig. 1. Clinically asymptomatic arachnoid cyst in the temporal lobe on the left. FLAIR
magnetic resonance imaging
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ACHMIITOMHOM (10 TIOPHI 10 BpeMEeHN ) HEMPOXUpyprude-
CKOJ IaTOJIOTUHU.

CUCTEMATU3ALLINA

AzeKBaTHOE pa3BUTHE JIIOOOIO HOBOTO HAIIPaBJICHMS
B HEMPOXMPYPIUHU TIPEXKIE BCETO HYKIACTCS B KJIaCCU(H-
KallMH YJIM XOTSI OBl CMCTeMaTH3alliK IIpeIMeTa MHTepeca
W IeCTBUIA. DTO B ITOTHON Mepe OTHOCUTCS U K CITydaii-
HBIM HaxongkaM. Omnupasich Ha MaTepuaj Halllero IeHTpa
HEHWPOXUPYPTUH, MOIBITAEMCS UX CHUCTEMAaTU3UPOBATh.
MbI moapa3nenuiand cliydaifHble HaXOOKM CJICAYIOIIM
oOpa3om:

1. Bpoxnenusie anomanmu pa3putus LITHC:

A. TOJIOBHOTO MO3Ta:

* areHe3usI MO30JIMCTOrO Tella;

* MEHMHTO3HIIe(Daomnee;

* JINKBOPHBIE KMCTHI (COOOIIaIoNIecss M HecooOoIa-
foIImecs);

* BPOXICHHEBIE OITyXOJIH (TepaToOMBbI, Helipoduodpo-
MaTo03, TYOSPO3HBII CKJIEPO3, PETUHOOIACTOMEI,
raMapTOMBI);

* mopaHiedatus;

* CTEHO3 BOIOIPOBO/IA MO3Ta;

» Manbdopmanust Kuapu;

* apTepuabHbIC AaHEBPU3MEI;

* apTepMOBEHO3HBIC MaJTb(opMaliny (IIPEUMYIIECT-
BEHHO BPOXICHHEIC);

* KaBEPHOMEI;

* TIpoYmne.

b. CniuaHorO MO3Ta:

* TUIOPOMUEIVS;

* CIIMHHOMO3TOBBIE TPBIKU;

* JINKBOPHBIC KHUCTHI,

* BPOXICHHBIC OITyXOJIH;

* apTepMOBEHO3HBIC MaTb(opMaliny (IIPEUMYIIIECT-
BEHHO BPOXIICHHEBIC);

* TIpoYmne.

2. I[IpnobpeTeHHas TTaTOJIOTHS M BO3pacTHBIC M3MEHE-
HUS:
A. TonioBHOTO MO3ra:

* OIYXOJIN;

* XpOHMYECKHUE CyOMypasbHbIE TeMaTOMBI Y TUTPO-
MBI,

* IIOCTTpaBMaTUYECKHE TUKBOPHBIC KUCTHI;

* JIOKaJbHas aTpodusI MO3ra;

* rugpouedanus;

* IIOCTTpaBMAaTUIECKHE 000JI0UYCYHO-MO3TOBEIC PYOIIHI;

* Tapa3uTapHbIC KUCTHI,

* IIyCTOE TYPEIIKOE CEIJIO;

* IIOCTTpaBMaTUYECKHE apTePHUOBEHO3HBIC COYCThSI,

* CTEHO3BI MATrNCTPAIbHBIX APTEPHUIA;

* TIpoumne.

b. CniuaHorO MO3Ta:

* OIYXOJIN;

* TUOPOMUEIVS;

* IIOCTTpaBMaTUYECKHE JTUKBOPHBIC KUCTHI;
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* TOCTTPaBMAaTHUUYECKNE PyOLIOBO-CITAEYHBIE TIPOLIECCHI;

* KOMIIPECCHUOHHBIE CUHIPOMBI OCTCOXOHIPO3a I10-
3BOHOYHMKA;

* TIpouue.

ONATHOCTUKA

ITo onpenereHmIo pacrio3HaBaHUE KIIMHUIECKI aCHM-
MITOMHBIX HaXOIOK B HEUPOXMPYPTUM SIBISIETCS CIy-
YaWHBIM.

ITpuBenem npumep. K Ham obpaTuiach XeHIIMHA
36 Jsiet, mpenonasaTesb By3a n3 Cankr-IlerepOypra. ¥V ee
CeCTpPHl — OMHOSHMIIEBOro OJM3HENa — BHE3aITHO pa3BU-
JIOCH TSDKEITOE TTapeHXNMAaTO3HO-Cy0apaxHOMIATbHOE KPO-
BOM3JIMSIHUE BCEACTBUE, KaK OKa3aJ10Ch, pa3pbiBa MELLIOT-
YaToil aHEeBPU3MBI CpedHE MO3TOBOM apTepUH ClIeBa.
Cractu ee He yIajaochk. 3M0poBast cecTpa IMPeaIToI0XIIa,
YTO Yy Hee eCThb TaKasl K€ IaTOJIOTHsI, 100 OHU TTOXOXKM, KaK
IBe Karuti Boasl. Bpauu B [IeTepOypre oTBepriiu ee apry-
MEHTAIINIO, a MBI K Hel IPUCTYIIATNUCH. JIeACTBUTEIBHO,
aHTHorpadus BhISIBUJIA aHEBPU3MY Ha aHAJIOTUIHOM CO-
cyne (puc. 2), 4To M y morudiei cectpol. [lammenTka
HACTOsIJIa Ha OTlepaliiy, KOTopasi IPoIIlIa YCITeIITHO.

CJIOXHBIN BOIIPOC — KaK OPTaHMW30BaTh ILIAHOBYIO
IHUCTIAHCEePU3aIINIO Ha TIPeIMET BBISIBIICHUS HEMPOXUPYP-
rudeckoit matojornu ITHC Ha 1OKITMHWYECKON CTaIauu.
AHaJIOTHSA C JISTKUMH U TPYTHOM XeJie30i He 09eHb cpa-
0aTheIBacT XOTsS OBl IO IPUYMHE HECPaBHUMOM pac-
MIPOCTPAHEHHOCTH, IIPOCTOTHI, OBICTPOTHI IIPOBEICHMS
1 IeIIeBU3HBI (rrooporpacdui 1 MaMMoTrpaduu 1o cpaB-
HEHUIO ¢ KOMITbIOTepHOIi Tomorpadueii 1 MPT. Bmecte
C TeM Y MJIAICHIICB M IeTel MJIAIIIETO BO3pacTa peaJbHO
BBISIBJICHHE KIMHUYECKN acuMIITOMHOM mmatonoruu LTHC
Onaromapsi TIJIAHOBOM YJIBTPa3BYKOBOIT TomMorpadum —
HeiipocoHorpaduu [16].

KPUTEPUW ONA NPOBELEHNA XMPYPTUYECKOIO

JIEYEHUA

Heobxomuma paspadotka quddepeHIIMPOBaHHBIX TO-
Ka3aHWi K HEUPOXMPYPTUIECKOMY JICUCHHIO CIIyJaifHBIX
Haxomok. Hapsimy ¢ mHOIuBUIyaabHBIM TTOIXOMOM 31eCh
cJIemyeT YYUTHIBATh 3 TJIaBHBIX OOCTOSITENIBCTBA: 1) Xapak-
Tep MATOJIOTHH; 2) BEPOSITHOCTh U TEMII €€ TIPOSIBICHMS
B OymyieMm; 3) yrpo3y MHBAIMIW3AIUN BCICACTBUE TIpe-
IYTIPEeIUTEILHON OIepaiimy.

Ecnu cpenm ciygaliHbIX HAXOMOK OKa3bIBAIOTCS TIPH-
00OpeTeHHBIE MaTOJIOTUYECKHE TIPOIIECCHI, IIPEXIEe BCETO
OITyXOJIH, TOJDKEH PeIIaThCsl BOIIPOC JTMOO O MOITyCTUMO-
cTH (B MHTEepecax HECTPANAOIIETo IMaleHTa) HaOTIOMeHUS
B IMHAMUKe (KaK, HarpuMep, Ipy HeOOJbIINX MEHUHT -
OMax ¥ INIMOMaXx), TN0O 0 HEOOXOAMMOCTH TUIAHOBOTO XM~
PYPIUYECKOTO JIeUeHUs (KOTIa O4eBHUIHA BO3ZMOXHOCTD
OBICTPOTO CPhIBA KIIMHUYECKOM KOMITCHCALINN).

[To maHHBIM LieHTpa Helpoxupypruu, y 17 % nereii
TPYIHOTO BO3pacTa ¢ IMMOATBEPKICHHBIM HOBOOOpPa30Ba-
HHEM TOJIOBHOI'O MO3Ta KIIMHUYECKUE TTPOSIBIICHUSI OITy-
xom orcyrcTtBoBanu [17]. HoBooOpa3oBaHusi ObLIU
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Puc. 2. KnuHudecku acuMnmoMHas Mewom4amas aHespu3sMa cpedHeli M032080ii apmepuu crieaa. LiepebpanbHas aHeuozpagus: a, 6 — 0o onepayuu; 8, 2 — NOC/1e KIUNUPOBaHUS

Fig. 2. Clinically asymptomatic saccular aneurysm in the middle cerebral artery on the left. Cerebral angiography: a, 6 — prior to surgery; 8, 2 — after clipping

oOHapy:XeHbl Oiarogapsi HelipocoHorpaduu (MpuMeHs-
€MOI1 B KaueCTBe 00s3aTe/IbHOTO CKpHHUHTA). CamMoe I1aB-
HOE, 9TO BO BCEX BTHUX HAOIIOMEHMSIX OINEepali TIPOIILIN
0e3 OCJI0XKHEHMI, a KaTaMHe3 Ha TIIyOMHY J0 5 JieT mokazal
JaJbHeIIee HOpMaJTbHOE Pa3BUTHE ICTEH, TIOABEPITIIXCS
XUPYPIIYeCKOMY BMEIIATEIILCTBY B KIIMHUYECKI ACUMITTOM--
HOM CTaIiH OIyXOJIM TOJIOBHOTO MO3ra (puc. 3).

OcnoxXHEeHNS B MO3TOBOM XMPYPIUU BCeTa Hexela-
TeJbHBI, HO TIPX MpPeayIpeanuTeIbHBIX OIlepasXx OHH,
pasyMeeTcsl, OCOOCHHO yIpyJaloT W B IIPUHIIUIIC HETO-
ITyCTUMBI.

Vipexxnath WM BEDKUAATH C TIOJIHBIM BOCCTaHOBJIC-
HHEM IIPOCBETa BHYTPEHHUX COHHBIX apTepUil IIPU X BbI-

pakeHHOM 10 TaHHBIM YJIBTPa3BYKOBOTO MCCJICIOBAHUS
CTEHO3€¢ B YCJIOBUSIX KIMHUYECKON ACUMIITOMHOCTHU
¥ TIOJTHOCTBIO KOMITCHCHPOBAHHOTO MO3TOBOTO KPOBO-
obpateHus?

B xnunuke akanemuka [.}O. YcaueBa neTanbHO M3-
y4eHa pojib BCeX dMOOJIOTeHHBIX (akTopoB [18—22],
YTO MO3BOJISIET 00BEKTUBMU3MPOBATH ITOKA3aHMS K OTiepa-
muu. [Ipy Bceit 0ueBUIHOCTH OMACHOCTH BBIPAXKEHHOTO
CTE€HO3a COHHBIX apTepuil (puc. 4) elle GOJBIIYIO YTPO3y
TPOMOOAMOOINYECKHUX LIEPEOPATIBHBIX OCTOXHEHUI HECET
XapaKTep aTepOCKICPOTHICCKOU OJISIIIIKI — €€ N3bI3BIIC-
HUSI, TeTEPOTeHHOCTh, HU3Kasl TUIOTHOCTh Y MHTPaMYy-
pabHBIe KpoBom3nusHUS (puc. 5). [IpuHUMast penreHue
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Puc. 3. Knunuyecku acuMmnmomHas onyxone npo3payHol nepe2opodku y peberka 6 Mec: a — obujuii 8ud pebeHka; 6 — HelipocOHOZpaMMA; 8 — MA2HUMHO-PEe30HAHCHAS
momozpaghus Ao onepayuu; 2 — Ma2HUMHO-Pe30HAHCHAs MoMozpagus Yepes 5 Mec nocsie onepayuu

Fig. 3. Clinically asymptomatic tumor of the pellucid septum in a 6-month-old child: a — general appearance of the child; 6 — neurosonogram; e — magnetic resonance imaging

prior to surgery; 2 — magnetic resonance imaging 5 months after the surgery

00 OMnepaTUBHOM JIEYEHUU KAPOTUAHOTO CTEHO3a MPU MOJI-
HOM KJIMHMYECKOW KOMIIEHCALIMUA €0 HOCUTEJSL, HEMPO-
XUPYPT OOJXKEH YYUTHIBATh COCTOSIHHE cepalia, MOYeK
U IPYTUX BHYTPEHHUX OPTaHOB, HAJIMYKE CTUTM, IPEIIe-
CTBOBABILIUX HAPYIIEHUI MO3TOBOTO KpOBOOOpAIUEHUS,
00YCJIOBJIEHHOTO TUIIEPTOHUYECKOW OOJIE3HBIO U aTepo-
CKJIEPO30M MO3TOBBIX COCYIIOB.

ITo naHHBIM HallleTo IIEHTpa HEUPOXMPYPTUU, U3 BCEX
orepanmii, mpoBeaeHHBIX Ha 3000 cTeHO3MPOBAaHHBIX Ma-
TUCTPATbHBIX apTepusiX, KPOBOCHAOXAIOIIUX TOJOBHOM
MO3T, OKOJIO MTOJIOBUHBI IPUXOIUTCS Ha MPeIyTPeaNTEb-
Hble OlepaTUBHBIC BMEIIaTeIbCTBa. VICITONb30BaIu mep-
COHU(PUUIMPOBAHHBIN TTOIXOM, YTO TTO3BOJIMIIO CHU3UTH
JeTanbHocTh 10 0,2 %, a ocnoxHeHust — 10 0,8 % [18, 19,
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Puc. 4. KnuHudecku acumMnmoMHeili cmeHo3 8HympeHHel coHHol apmepuu. AHeuo-
2pacpus: a - do onepayuu, 6 — nocsle CMeHMUPOBAHUS: NPOX0AUMOCMb apMepuu
NOJIHOCMbIO 80CCMAHOB/IEHT

Fig. 4. Clinically asymptomatic stenosis of the internal carotid artery. Angiography:
a - prior to surgery, 6 — after stenting: patency of the artery fully restored

23, 24], HO 3TH JOJIM MIPOLIEHTA, TIepeBeIcHHBIE B UeJIOBE-
YyecKue XMU3HU, OTOPUYUTEIBbHEI B MPEAYIIPEeIUTSIbHON
HEUPOXUPYPIrUu.

YTo nmemath, KOrma ciayJaitHo oOHapyXeHa apTepHralib-
Hasl aHeBpHU3Ma IrOJIOBHOTO MO3Ta, IiepeOpaIbHast WU CITH-
HaJIbHasI apTepHOBEHO3HAs MabhopManus? Y JyeaoBeka
HET HUKAKOW CUMIITOMATHKH, aOCOTIOTHO TTOJTHOLICHHAS
XKn3Hb. Ho ecTh mocTosTHHAS yrpo3a BHE3AITHOTO pa3phiBa
C BO3MOXHOCTBIO Pa3BUTHSI KPUTHIECKOTO COCTOSTHMST —
00 3TOM CBHMIIETEIIBCTBYET CTATUCTUKA, 0OOCHOBBIBASI TIPe-
IyTIpeIuTeIbHBIC TIPSMBbIC 00 SHI0BACKY/ISIPHBIC OITe-
paunu [8, 9, 11—14]. Tem He MeHee OYEBHUIHO U TO,
YTO pa3phlB apTepHAIBHON aHEBPH3MBI MOXET HE TIPOM-
30MTH B TeUYCHME XHM3HHU, a OIlepallus, ITOMUMO TOTO,
YTO caMma II0 cebde SIBISIETCS Cepbe3HBIM (PU3MYCCKUM
1 TICUXWYECKUM UCTIBITAHEM, UYpeBaTa eIle 1M OCIOXHE-
HUSMU, IIYCTh OTHOCUTEJIBHO PEIKUMMU.

HMMeHHO nipu aHeBpU3MaX U MHOM MAaTOJIOTUH MO3TO-
BBIX COCYIOB ITPEBEHTUBHASI HEMPOXUPYPTUS yKe ITOTYIH-
n1a Haubosbliee pazsurtue [9, 12—14]. OgHako, ycTpaHsst
YIPO3bI BHE3AITHOTO XXM3HEOITACHOTO Pa3phiBa aHEBPU3MBI,
MIpeaypeaNTeIbHBIC OTICPALINHI JOJDKHBI OBITh ITOJTHOCTHIO
6e3omacHbl. Ho peanbHo 11 5107

Puc. 5. Ynempaseykosoe dynnexcHoe ckaHuposaHue bpaxuouegansHol apmepuu:
HepoB8HOCMU KOHMYPO8 U U3®S36/1eHUS amepocKiepomuyecKol bSWKU 8 pexcume
UBEMHO020 KAPMUPOBAHUS NOMOK08

Fig. 5. Duplex ultrasound of the brachycephalic artery: irregularities of the contours
and ulceration of an atherosclerotic plaque in the color flow mapping mode

B xnuHuke uieHa-kKoppecnonaeHTa Poccuiickoit aka-
Jgemun Hayk L1111, DnuaBa, OGHOrO U3 MIMOHEPOB MPEBEH-
TUBHOM MUKPOXUPYPIUH LiepeOpalbHbIX aHEBPU3M U ap-
TEPUOBEHO3HBIX MaIb(OPMaLIUil, OTPAOOTAHbI OKA3AHMS
K OIlepaTUBHOMY BMEILIATEILCTBY C YUETOM UX JIOKAIM3a-
LK, pa3MEPOB, COCTOSIHUSI CTEHOK aHEBPU3MbI M, KOHEY -
HO, MIOHMMAaHUS ¥ COIJIACHUsI HOCUTEIS MaTooruu [9].

Ecnn nokanuzaius aHeBpU3Mbl — IEPEIHSISI COEoM -
HUTEIbHAS apTepusi, 9TO BECOMBI apryMEHT B I0JIb3y
MPEBEHTUBHOI'O BMELIATE/IbCTBA, KOO IIPU TAKO TOIUKE
aHeBpU3MbI HanboJIee CKJIOHHBI K pa3pbiBy (puc. 6). Eciu
MPT c ragoivHueM BbISIBISIET HAKOIUIEHHE KOHTPACTHO-
O BellleCTBAa B CTeHKAX aHEBPU3MBbI JII000r0 pa3Mepa 1 TOo-
MUKH, 3TO CBUIAECTEIbCTBYET O BOCIIAIUTEIbHO-IEreHepa-
TMBHBIX IIpOLECCaXx B Hell M OmpeleeHHON yrpose
IPSIAYILEro pa3pbiBa, YTO TAKXKE CTAHOBUTCSI OOBEKTUB-
HbIM IIOKa3aHMEM B I10J1b3y MPEAyIpeauTeIbHOM omnepa-
nuu (puc. 7).

Baarogapst TakoMy IMOAXOAY PacTET YMCIO Ipedy-
MpeauTeabHbIX onepaluii. B mocinentee BpeMs B HallleM
nentpe cpean 600—700 orepannii B roj, 1o Mooy Liepe-
OpasibHBIX aHEBPU3M (pHUC. 8) IPeBEHTUBHbIE BMELIIATE b~
ctBa cocTaBisioT 10 30—40 % [9]. CMepTHOCTh COCTaBISIET
0,3 % (tab:. 1). CpaBHMM €€ C JI€TAIbHOCTbIO, 10 JAHHBIM
MUPOBOI TuTepaTyphl [25—29] (Taba. 2).

AHaJloruyHasi CUTyalusi HaO/logaeTcs U Ipu apTe-
pPUOBEHO3HbBIX Manbhopmanusx [10—12] (puc. 9).

Mpbl1 BoLAeIMIN 4 TPYIIIIBI Cy4aiiHbIX HAXOMOK.

Ilepsas epynna — BpoxaeHHbIe 1e(EKTHI UM OCTATOY-
Hble SIBJIEHUSI, IIepeHEeCeHHbIe TPaBMbl U 3a00JIeBaHUsI
IIHC, He obnamalonie moTeHIUaIOM pa3BuTusa. OHU
He TpeOyIOT KaKOro-1100 aKTUBHOIO JeUYeHMsI U TeM 00-
Jiee — XUpypruu. BrojiHe 10CTaTOMHO MX KOHCTATALIMMU.
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Puc. 6. [laHHble obcnedosaHus nayueHma ¢ aHespu3Mol: a — KoMNblomepHo-momMozepagudeckas aHeuozpagus (3D-pekoHcmpykyus): aHespusma nepedHeli Mo32080U — neped-
Heli coeduHumebHoU apmepuli cnpasa cpedHUX pasmepos; b — UHMPAONEPAYUOHHbIT 8UQ CMeHKU GHe8pU3MbI U3 1e80CMOPOHHe20 NMePUOHA/ILHO20 00CMYNA; 8 — KOHMPO/b-
Has uepebpanbHas aHeuozpagpus (3D-pexoHcMPYKYUS): aHespU3Ma KUNUPOBAHA 08YMS cMaHAapMHbIMU Kuncamu. Kposomok no Al- u A2-cezMeHmam coxpareH

Fig. 6. Examination of a patient with an aneurysm: a — computed tomography angiography (3D reconstruction): medium-sized aneurysm of the anterior cerebral — anterior
communicating arteries on the right; 6 — intraoperative view of the wall of the aneurysm from left-sided pterional approach; 8 — control cerebral angiography (3D reconstruction):

the aneurysm is clipped with two standard clamps. Blood flow through the A1 and A2 segments is preserved
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Puc. 7. MazHumHo-pe3oHaHcHas momozpacgus nayueHma c aHespusmol bughypkayuu sesol 8HympeHHel coHHol apmepuu: a — pexcuM T1 6e3 KOHMPACMHO20 ycuseHus; 6 —
pexcum T1 nocnie esedeHus KoHmpacmHozo sewecmsa. Onpedesisemcs UHMeHCUBHOe HOKONJIeHUEe KOHMPACMHO20 NPenapama cMeHKol aHespu3Mbl

Fig. 7. Magnetic resonance imaging of a patient with an aneurysm of the left internal carotid artery bifurcation: a — T1-weighted image without contrast enhancement; 6 —
T1-weighted contrast-enhanced image. Intense accumulation of the contrast agent in the wall of the aneurysm is observed

Bmopas epynna — BpoXIeHHbIE YPOICTBA Pa3BUTHUSI
MO3ra, 001afaollKe YTPOXAIOIIUM OTEHLIIMAIOM KJIMHU-
yeckoil MaHudecTauuu (aprepuajibHble MELIOTYATHIE
aHEeBPU3Mbl, apTEPUOBEHO3HbIE Malb(popMallul U Op.).
Onu Tpedytot muddepeHIMPOBAHHOTO TTOAX0AA 11 TIpe-
JIYMPEAUTEIbHOIO XMPYPrMUeCKOTO BMEILIATE/IbCTBA.

Tpembs epynna — cydcTpaTHbIE BO3PACTHBIE N3MEHE-
HUS (ATEPOCKIIEPOTUYECKME CTEHO3bl MATMCTPAIbHbBIX ap-
TEPUIi FOJIOBbI U 1IeU, aTpodruuecKast BOASIHKA TOJIOBHOIO
MO3ra, OCTEOXOH/IPO3 IT03BOHOYHMKA U ap.). [1pu ux xiu-
HMYECKOI aCUMIITOMHOCTH JOIYCTUMO HA0JII0AeHKE B T1-
HaMMKE, €CJIM TEXHOJOTMYECKM He OOHApyXMBaIOTCS

MPpU3HAKKU BEICOKOrO pucka. Hampumep, eciiu acMMOTOM-
HbIl CTEHO3 COHHBIX apTepUil JOCTUraeT KPUTHUUYECKUX
uudp (70—80 % cyxeHus IPOCBETa COCyda) U OCOOEHHO
€CJIY BBISIBJISIIOTCSI SMOOJIOTeHHbIE OJISIILKHI, TO, HECMOTPSI
Jaxe Ha IMOJHOCThIO KOMIIEHCMPOBAHHOE MO3rOBOE KPO-
BOOOpalligHUE, UMEIOTCS BECKKME apryMEHTBI B IOJIb3Y IIpe-
BEHTUBHOI'O XUPYPIUYECKOTO JICUEHHUSI — BHIAPTEPIKTO-
MMU, aHTMOILIACTUKU, CTEHTUPOBAHUSI.

PeliieHue o ToM, 4TO JIydllle — YIPEXAATh UM BbIKMU -
JaTh — BCeraa TpedyeT MHOMBUAYaIbHOro noaxona. Mua-
Ye C y4eTOM HEYKJIIOHHOIO YBEJIMYEHUS B MOIMYJISLMU
JIIOJIeH MOXUIOrO M CTapyeCcKOro Bo3pacTa MOJ00HbIE
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Puc. 8. Konuvecmeo xupypeudeckux emMewamesscme no nogody uepeBpassHeIx apmepuabHbIX aHeepusM no 200am

Fig. 8. Number of surgical interventions due to cerebral arterial aneurysms by year

Tabnuua 1. Vcxonbl onepaunii Ha LiepebpanbHbIX aHeBpraMax B HaLmoHanbHOM MeaULMHCKOM UCCTe0BaTeNbCKOM LieHTpe M. akaa. H.H. Bypaenko, n (%)
Table 1. Outcomes of surgeries on cerebral aneurysms at the Burdenko National Medical Research Center for Neurosurgery, n (%)

Outcome per Glasgow Outcome Scale, score/condition | Microsurgical operation (n = 424) | Endovascular operation (n = 241) (0

1 — cMepTh

1 — death 7(0,4) 4(0,3) 11 (0,3)

2 — BEreTaTuBHOE COCTOSIHUE

2 — vegetative state 2(0,1) 2(0,2) 4(0,1)

3 — BBIpaXXECHHBIN Te(ULINT

3 — severe disability 30(1,6) 4(0,3) 34 (1,1)

4 — yMepeHHbII neuuT

4 — moderate disability 257(13,4) 133 (10,5) 390 (12,3)

g — XOpOlllee BOCCTAHOBJIEHUE 1617 (84.,5) 1123 (88.7) 2740 (86.2)
— good recovery

Beezo 1913 (100,0) 1266 (100,0) 3179(100,0)

Tabnuua 2. JletanbHocTb NPy XMPYPrUYECKOM JSIe4eHI W aHEBPU3M MO fiaHHbIM MAPOBOIA JIUTEpaTypbl
Table 2. Mortality in surgical treatment of aneurysms per international literature data

Authors, publication year Number of observations Treatment method Mortality, %

C.S. Ogilvy, B.S. Carter (2003) [25] S 0.8

J. Moroi et al. (2005) [26] 549 Kﬂ“gﬁ‘gp‘;ﬁg‘m 0.3
M. Kotowski et al. (2013) [27] 9845 R A 1,7
R. Drexler et al. (2023) [28] 2245 IO O e O 0,7
Z. Shen et al. (2024) [29] 76651 Kanniposarine 0,9

Clipping




Mybnmumctuka | Publicism

HENPOXNPYPI'US

Russian Journal of Neurosurgery

V'

Puc. 9. KnuHuyecku acumMnmomHas apmepuoseHo3Has Marb@opMayus no6Hol donu: a, 6 — aHauozpamMsl Ao ONePAyUU; 8, 2 — GH2U02PAMMbI NOC/Ie MOMAbHOU IMBO/U-

3ayuu apmepuoseHo3Hol Manbgopmayuu komnozuyuel ONIX

Fig. 9. Clinically asymptomatic arteriovenous malformation of the frontal lobe: a, 6 — angiograms prior to surgery; 8, 2 — angiograms after total embolization of the arteriovenous

malformation with Onyx liquid system

orepaliii MOTYT OOPECTH OITaCHYIO MacCOBOCTb. I1pu aTom
JIETKOCTh BBISIBJICHUSI CTEHO3UPYIOIINX COCYIVCTBIX TTPO-
LIECCOB C MTOMOIIBIO YABTPA3BYKOBBIX METONOB ITOPOIi OYy-
JeT 0JJOKMpOBaTh OoJiee MOJTHOe 00CaeA0BaHME TTAallMeHTa
¥ YTOYHEHWE UICTUHHOM MPUYMHBI ITATOJIOTHM.
Yemeepmas epynna — TATOJOTUUYECKUE TIPOLIECCHI
B TOJIOBHOM M CITMHHOM MO3Te, 00JIalalolye TTOTeHIIMa-
JIOM OITACHOTO pOCTa, HO €Lle MOJHOCThIO KIMHUYECKA
KOMIIEHCUPOBaHHbBIE, TaK1e, HAITpUMep, KaK OITyXOJIY WU
XpPOHMYECKUE CYOMypaJIbHbIE TeMATOMbBI U TUTPOMBIL.

Ecnu ipy XpoHMYECKUX TeMaToOMax 1 TUTPOMaXxX MU-
HUMaJIbHO MHBA3MBHOE BMEIIATEIHCTBO (IPEHUPOBAHNE)
rapaHTUpYeT uclieJeHrne 60JbHOIO MpakTUUeCKr 0e3 Ka-
KOro-Jmoo pucka, 1o ¢ ormyxoyssmu LIHC cutyaums ropas-
IO CJIOXHEeH U omacHeil. Ee Heobxommmo paccMaTprBaTh
1 depeHITNPOBAHHO C YIETOM JIOKATU3ALNHI 1 TUCTOOMO-
JIOTMIEeCKMX KauyeCTB 0JIaCTOMATO3HOTO IIpoliecca. Pera-
OIMMHU (DaKTOpaMM B BEIOOPE TAKTUKHY BEICHMS M METONIA
JISYCHUSI SIBJISTIOTCS COXpaHeHMe KadeCcTBa XXM3HU MPaKTH-
YeCKM 3M0POBOTO MAIlMEHTa U €€ MPOIOKUTEIbHOCTD.
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CrniekTp BpaueOHOTO MOBEACHUS 31€Ch IIIMPOKUA: HAOITIO-
JIEeHWEe B TUHAMUKE, JIy4eBast UJIM XUMUOTEPATTUSI, XUPYP-
TMYeCKOe BMEIIATEIbCTRO.

[MpuHIMT “non nocere” — IMEHHO OH JTOJDKEH BCErma
OTIpeNeNISITh TAKTUKY HEWpoXupypra.

MEPCNEKTUBbI

[MpenynpenutenbHass HEMPOXUPYPIrUsl JOJKHA OBITh
rapaHTUPOBAHHOM. B KaxXaoM ciydae co CTOPOHBI HEHPO-
XUpypra Heo0X0AMMO Y€TKOE OOOCHOBAHUE MPEITOXKEHMUS
MPEBEHTUBHOM OIEpalliu, a CO CTOPOHBI MallMeHTa —
CTOJIb XK€ YETKOE MIOHUMAaHUE €€ MPeayPENUTEIbHON cra-
cuteabHOCTU. [lpu penteHUn NpubETHYTh K XUPypruye-
CKOMY BMELIATEJIbCTBY I10 MOBOLY CAYyYailHOM HaXOIKU
HEOOXOMMO AEMCTBUTENIEHO NH(POPMUPOBAHHOE COTJIA-
CHe MalMeHTa C MOJHBIM MOHMMAaHUEM UM JOOPOBOJIBHO
MPUHMUMAEMOI OTBETCTBEHHOCTH IO OTHOLIEHUIO K CaMO-
My ceoe.

Kpyr npuioxeHus: MpeBeHTUBHON HEMPOXUPYPTUU
HEU30eXHO OyIeT paclInpsThCs Oaronaps pocTy KOJn-
4eCTBa CIIyYaliHbIX HAXOJAOK U BO3MOXHOCTEN UX paACIO-
3HaBaHWUS. B 3TOM 3akitouaeTcs U ee OMacHOCTb — Ype3-
MepHas peAynpeaUTEIbHOCTb YpEBATa HEOMIPABAAHHBIM
pa3MaxoM ornepalvii, Koraa, Kazajloch Obl, HEU30€KHbI
MUWHUMAJIbHbBIA MTPOLEHT OCJTOXHEHUN 00peTaeT BHYLLIN-
TEJIbHOE BBIPAXEHUE B YHUCIIE CIy4aeB, U Apyrue oopeme-
HeHud. I aHAaJT0TMU MOXHO BCIIOMHUTDH YBJI€YEHUE
[JIOO0AIbHOM IIPEeBEHTUBHOM anmeHmaKToMueit B 20—30-¢
TOJbI MPOLLIOTO BEKA AT MPEAYNPEXACHUS aNlleHANLI-
Ta, KOHEYHO, HE OIMpaBJaBIIee HAAECXKbl U OTCTABJIEHHOE.

[MosTOMy MpeBeHTHUBHASI HEMPOXUPYPTUSI, pa3BUBA-
fo1asicst 6;1arogapsi HOBBIM BO3MOXHOCTSIM TMAaTHOCTUKY
U JIEYEHUSI, BCTYECKU TOJDKHA M30eTaTh MeYaabHOM yuacTr
JIFO00TO TII00ABHOTO Moaxona K mpobjgeMme. OHa ocTpo
HyXIaeTcsl B pa3paboTKe CBoel 0cob0ii hrrocoduu n me-
tonosioruu. TonbKo unocohckoe OCMBICTEHNE TTO3BOJIAT
32 IWAarHOCTUYECKOU KAPTUHOW YBUIAETb, B OTIUYUE
OT OOJIBHOTO, HECTPANAIOIIETO YeIOBeKa, U C MEIUIINH-
CKOU TOYKM 3pEHUS TIPEICTAaBUB yYTPO3bl €r0 OyayIIemy,
peIInTh — HA/IO JIX eMy ITOMOTaTh, Koraa u kak. K Heiipo-
XUPYPTUUECKOMY JICUCHUIO CJIENyeT MPUOeTaTh TOJIbKO
TOTA, KOTJa €CTh YBEPEHHOCTh, YTO OHO OOECTIeUNT JTyd-
LU KICXOIT, YeM ECTECTBEHHOE TeUeHUE MTAaTOJIOTUU TOJIOB-
HOTO U CITUHHOTO MO3Ta.

JrarHo3 B IPEeBEHTUBHOUN HEHPOXUPYPTUU, B OTIINYKE
OT KJIMHUYECKON HEMPOXUPYPIUU, TOIBKO «KAPTUHOYHBIA».
Ho penieHue o BbIOOpE TaKTMKKW BEIEHMS MallMEHTa BCeraa
JIOJKHO OBITh KITMHUKO-unocodekum. [Tprsenem rmpumep.
Y myxunnbl 40 JIeT, y KOTOPOTO HE OBLIO HU Xanod, HU
CAMIITOMATUKMU, TIPU CITydaiiHo caenanHo MPT ronoBHoro
Mo3ra OOHapykeHa HeOoJbIlas (MAaKCUMATBHBIN pa3Mep
0,68 x 0,46 cMm) cybaneHAMMAapHAas OITyXOJIb B TIepeTHEM PO-
Te JIEBOTO ODOKOBOTO XKeTyI0uKa, He HAKAITMBAIOIIAst KOH-
TpacTHbIi npenapat. Yto nenats? Habmonats? YTOUHATH
rucrosioruto myrem ouoricuu? O6mydats? Yoansars? C yde-
TOM BCEX 0OCTOSITENILCTB ObLIO BHIOPAHO HAOIIONEHUE C €XKe-
TOIHBIM KOHTposieM. CITyCTsI 5 JIET KOHCTATUPOBAHO TTOJTHOE
o011ee OMaronoIyyne NalueHTa ¢ OTCYTCTBUEM KAKOW Obl
TO HUY OBUIO CUMIITOMATHUKM, 110 JaHHBIM MPT ronoBHOro
MO3ra — OITyXOJTb TIPEXHUX pa3MepoB (puc. 10).

Puc. 10. MazHumHo-pe3oHaHcHas momozgpacgus 20/108H020 Mo32a nayueHma e pexcuMe FLAIR, akcuaneHsie cpessi: a — 2019 2.; 6 — 2024 2. Pocma onyxonu He omme4eHo

Fig. 10. FLAIR magnetic resonance imaging of the brain of a patient, axial sections: a — 2019; 6 — 2024. Tumor growth is not observed
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3AKJTOYEHUE

CrremyeT ITOMHUTB, YTO UACOJIOTUS KIIMHNIECKOI Heil-
POXVPYPIUY U IPEBEHTUBHOMN HEHPOXUPYPTUHU — pa3Has:
B IIEPBOM CJIyJae — 3TO 80CCMAHOGAeHIUe YTPAYCHHOTO 30~
POBBSI, BO BTOPOM — €0 COXPaHeHUe.

B 1mpeBeHTMBHOI HEMPOXUPYPTUU CKIAIBIBACTCS
CUTyallMs, KOTJa Ha MPAaKTHUKE €CTh BO3MOXHOCTH JJIST
pagnKaJbHOTO BO3IEHCTBUS Ha CIIyIaliHO OOHApYXKEH-
HBIH ITaTOJIOTHIECKUI CyOcTpaT, HO (pritocodusi, METO-
IOJIOTUS M IOPUANYCSCKIE aCTICKTHI IPeayIpeaIuTeIbHO-
ro JIeYeHUST HaXOMSATCS eIlle B pa3paboTKe: MBI MOXKEM,
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Cemen HOnuaHosny MMHKWH — xupypr-knuHuumcr,

HEUPOXMpYpr: K 125-1eTuio co AHA POXKAEHMS
(1898-1971)

KoHTaKThb!: 10.A. YToukuH, A.B. Bacunesckas

éHaCTaCMH BnaavmuposHa @re0Y BO «[lepmcruli 2ocydapcmaetHbili MeduyuHekull yHusepcumem uM. akad. E.A. BaeHepa» MuHsdpasa Poccuu;
acunescrad Poccus, 614990 lepms, yn. [lemponagnosckas, 26

nastavas?8@mail.ru

«Ecnu neuutsb He Bone3Hb, a BOMLHOMO, HYXKHO NPEeX /e BCero LOCTUYb C HAM B3aUMOMOHMMaHKS», — 3TV CI0Ba NPUHALNEXAT BENMKOMY XW-
PYPry-HKJMHULMCTY, HEMPOXUPYPrY, YENOBEKY, KOTOPLIM B COBEPLLUEHCTBE BafeNl TEXHUKON CNOXHENLLMX onepaumii, npodeccopy CeMeHy
tOnuaHoBuYy MUHKMHY. 3T0 NOUCTUHE FeHUanbHBIA YeNOBEK, KOTOPLIA OTMYancs be3ycnoBHoM NoboBbI0 1 A0OPOCOBECTHOCTLIO B HayKe,
UyBCTBOM [0Nra nepep, NiofibMU, KOTOpble [JOBEPUM My CaMOe [J0pOroe, YTO Y HUX eCTb, — M3Hb. OQHUM M3 OCHOBHbLIX HanpaBeHWiA ero
MPaKTUYECKOM 1 Hay4YHON [eATENBHOCTU SBAANACh HEMPOXMPYPIUS, HO OH, OTIMYAACH MB03HATENBHOCTbIO, HE 0CTaBWI 6e3 BHUMAHMS 1 Apy-
r1e HanpaBneHns MeauLmHbl. VIM HanucaHo bonee 100 HayyHbIx paboT, KOTOpbIE UMENK 1 UMEIOT B HacTosLLEee BpeMs BCeoblLLee MpU3HaHKe.
MuHkuH CeMeH H0nnMaHoBKY SBNANCS YY4aCTHUKOM BOEHHBIX JENCTBUIA Ha YKPAMHCKOM U JTeHUHIPaficKoM poHTax, MMes BonbLUoi npaKkTye-
CKWI OMBIT OMepaLmi Ha rofoBHOM Mo3re, CTapaics A0BecTy niobyio paboTy 40 coBepLueHCTBa. B TeyeHne ABaaLath Tpex neT pyKoBOAA
Kadeapow rocnuTanbHOM Xmpyprm epMcKoro MeiLIMHCKOrO MHCTUTYTa. 3a 3T0 BpeMsl BbIMyCTWT He O4HO NMOKONEHWE BbILALLMXCS Bpayen
W y4eHblX, cpeam Kotopbix Jliogmuna ®epoposHa ManaTosa, fkos KoHoHoBuMY Acc v Aip.

KntoueBble coBa: HeMpOXMPYPris, BOEHHaA MeaMLMHA, HEMPOXMPYPrYecKas WKona, bunei, MuHkuH Cemen 10nnaHoBuy

[ins umtnposanus: Yrouku 10.A., Bacunesckas A.B. CemeH H0nnaHoBnY MUHKWH — XUPYPr-KIMHWULMCT, HEMPOXMPYPT: K 125-neTunio co Hs
poxaeHus. Hepoxupyprvsa 2025;27(4):135-8.
DOI: https://doi.org/10.63769/1683-3295-2025-27-4-135-138

Semyon Yulianovich Minkin - surgeon-clinician, neurosurgeon: on the 125™ anniversary
of birth (1898-1971)

Yu.A. Utochkin, A.V. Vasilevskaya
E.A. Wagner Perm State Medical University, Ministry of Health of Russia; 26 Petropavlovskaya St., Perm 614990, Russia

Contacts: Anastasia Vladimirovna Vasilevskaya nastavas98@mail.ru

“If you treat not a disease, but a patient, you first need to reach an understanding with him’, these words belong to the great clinician surgeon,
neurosurgeon, a man who perfectly mastered the technique of the most complex operations, Prafessor Semyon Yulianovich Minkin. This is a truly
brilliant man who was distinguished by unconditional love and conscientiousness in science, a sense of duty to the people who entrusted him
with the most precious thing they have — life. One of the main directions of his practical and scientific activity was neurosurgery, but he,
distinguished by his curiosity, did not ignore other areas of medicine. He has written more than 100 scientific papers, which have been and are
currently universally recognized. Semyon Yulianovich Minkin was a participant in military operations on the Ukrainian and Leningrad fronts, had
extensive practical experience in brain surgery, tried to bring any work to perfection. For twenty-three years he headed the Department of Hospital
Surgery of the Perm Medical Institute. During this time, he has produced more than one generation of outstanding doctors and scientists,
including Lyudmila Fedoravna Palatova, Yakov Kononavich Ass and others.

Keywords: neurosurgery, military medicine, neurosurgery school, anniversary, Minkin Semyon Yulianovich
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Meouyuna — smo uckyccmeo nonoaam ¢ HayKkoii, eoe euje Heo0OXo0uMa UHMYULUSL.
OcoberHo 5Mo OMHOCUMCS K XUPYPeUHECKUM CReyUdNbHOCHAM. ..

3 mexkabps 1898 1. B . barymu Ha mobepexbe YepHoro
MODSI POIMJICS BEJTMKUIA XUPYPr-KIMHULIICT, HEHPOXUPYPT
MunkuH CemeH FOmoBud, HO Ha IPOTSKEHUU BCEI KM3-
HH B OOIIIEHUM C KOJIJIETaMH, COTPYIHUKAMU, YICHUKAMU
1 TTAIMEHTaMH1, B HAYIHBIX pa0doTaX, O(UIINATIBLHBIX TOKY-
MEHTax OH MCITOJb30Bajl oTyecTBO FOnuanosud. Bymy-
MW TOKTOP MEAUIIMHCKIX HAYK MOJTYIMII KJIACCHIEeCKOe
TIMHa3U9IecKoe 00pa3oBaHUE, CBOOOTHO MOT YMTaTh Ha
AHTJIMACKOM, HEMEIIKOM M (DpaHITy3CKOM SI3BIKax [2].
B Bo3pacte 27 neT OKOHUMI JIedeOHBIN (PaKyabTeT Xaph-
KOBCKOTO MeTUIMHCKOTO YHHBepcutera. C.}O. MuHKUH
aKTUBHO 3aHMMAaJICSI HAyIHO NeTeIbHOCThIO, B YaCTHO-
CTH M3ydYajl aHATOMO-(DU3UOJOTNIECKNE OCOOCHHOCTH,
XUPYPTAYECKOE JICUeHNEe TPaBM U 3a00JIeBaHNIT HEPBHOM
cucTeMbl. B pesynbsrate mM OblIa HalMcaHa AUTIOMHAS
paboTa Ha TeMy «XHpPypTHUeCcKOe JiedeHNEe BHYTPECHHEH
BOISTHKY TOJIOBHOTO MO3Ta», 8 OCHOBHBIM HaIIpaBJICHUEM
HayYHOM U TIPaKTUIECKOM AeATETLHOCTY CTala HEMpPOXM-
PYpTHSL.

BpauebHast nesTeTbHOCTB ITpodeccopa, KaK 1 MHOTHX
Bpadeil TOro BpeMeH!, Hadajiach ¢ pabOTHI CETLCKUM Bpa-
YOM, KOTOPYIO OH YCITeIITHO COBMEIIIAJ ¢ TIPEITogaBaHueM
B IIIKOJIE OXpaHBI MAaTePUHCTBA U JACTCTBA. 3a OTJIMYHYIO
paboty CemeH KOnmaHoBIY OBLT ITPUTIIALIIEH aKaaAeMUKOM
Axanemun MeanumHckux Hayk CCCP mpodeccopom
B.H. IIlamoBeIM Ha Kadenpy ¢akyIbTeTCKON XUpyprumu
B Ka4eCTBE OpAMHATOpPA, a 3aTeM U acCHCTeHTa. JIlo00Bb
K HeBposorun no3pommwia C.KO. MuHKMHY 00beIMHUTD
paboTy Ha Kadeape HaKyIbTETCKONM XUPYPTUU C pabOTOi
B HEBPOJIOTMYECKOM KITMHMKE mpodeccopa A. M. IpuHI-
TelfHa, YTO B MOCJICAYIOIIEM IIPHUBEIIO K OTKPBITHIO ITEPBO-
ro B YKpanHe HeMpOXupyprudecKoro OTaeaeHus Ha Oa3e
knuHuKY npodeccopa B.H. IllamoBa. 3anaTue HaydyHO
eI TeIbHOCTBIO OyIyIIuii mpodeccop He IMpeKpaliall,
B 1932 1. onyGsmKoBa cratbio «O 3aKMUBJIEHUM paH MO3Ta
MOCJIE BJIEKTPOKOATYIIIUN» [2].

C 1932 1o 1936 . Cemen FOnnaHoBuy paboTaj accuc-
TEHTOM Ha Kadeape HeMpOXNpypruu YKpanHCKOTO HaydHO-
HCCIICIOBATEILCKOTO IICMXOHEBPOJIOTMIESCKOTO MHCTUTYTA.
[ns 6oee mogpoOHOTO M3YIEHUS TTATOJIOTUTISCKUX IIPO-
LIECCOB, IIPOMCXOISIIINX B HepBHOI cricteme, C.}HO. MUHKMH
OCBOMJI pabOTY aCCHCTEHTA ITATOTUCTOJIOTMUYECKOM J1abopa-
TOpPHUH, B MOCJEAYIONIEM B TeueHHe BochMU JieT (¢ 1932
110 1940 T.) ICIOTHSIT 00SI3aHHOCTH 3aBEIYIOIIETO SKCITEPH-
MEHTAaJIbHOI JTaboparopueit YkpanHckoro ¢gpuamana Beeco-
J03HOTO MHCTUTYTA 3KCIIEPUMEHTAIBHON MEIMIIUHEL [2].
Kak Bcrmtomunator yuennku C.HO. MuHk1Ha, ”MeHHO 6J1a-
romapsi JaHHOMY OITBITY IIEpBOE, YTO CHeiall Impodeccop
B JIOJDKHOCTH 3aBEAYIOIIETO KIIMHUKOM MOJIOTOBCKOTO Me-
JTUIIMHCKOTO MHCTUTYTA, — CO3A JJADOPATOPHIO TSI OIIepa-
TUBHOU MOP(OIOTMUECKOI TUATHOCTHKH.

J.D. Ilasamosa

lpogpeccop Cemen fOnuarosuyd MuHKuH
Professor Semyon Yulianovich Minkin

B teuenue 10 et paboOTH MPaKTUKYIOIIMM BpadyoM
Cemen OnmmanoBrY He 3a0BIBaJT M TIPO HAYYHYIO ACSITCIIb-
HOCTB, YTO ITO3BOJIMJIO €My TOJIbKO Ha OCHOBAHUU Hayd-
HBIX paboT B 1935 I. MOJIyYUTh YICHYIO CTEIICHb KaHIUAa-
Ta MEAMLIMHCKUX HayK. B Tom e romy oH ObL1 M30paH
JIOKTOPAaHTOM YKPamHCKOTO MHCTUTYTA 3KCIIepUMEHTAITb-
HOM MeIUIMHBL. Yke uyepe3 4 roga C.KO. MUHKUH 3a111-
TWI JOKTOPCKYIO auccepraunio «CTpyKTypHbIE N3MeEHE-
HUS TOJIOBHOTO MO3Ta TocJie ero paHeHus» [3]. AB 1940 .
661 TpunIamieH npogeccopom B.H. IIlamoBbIM B JIeHUH-
rpam, TAae TMTOCTYIWI Ha BOGHHYIO CIYKO0Y B TOJDKHOCTHU
IIOLIEHTA OTIEJICHUST HEMPOXNPYPTUH B KIIMHUKE Ha 0a3e
BoenHo-memummHckoi akagemun uM. C.M. Kuposa. Yepes
rog Cemen KOnmanoBuY mojydmus 3BaHMe Ipodeccopa
¥ CTaJl 3aMeCTHUTEeJIeM HadyaJbHIKA KIIMHUKH.

Bo Bpems Benukoit OTeyecTBeHHOI BOMHEBI B IEPUO/,
¢ 1941 no 1946 r., xoraa KiIMHKUKA OblIa 3BaKyupoBaHa
B . CaMapkaHz, Impodeccop BpeMEeHHO UCIIOIHSIT 00sI-
3aHHOCTH 3aBeAyIOIIero KIMHUKOI. [Tociae Bo3BpaleHms
KIMHUKY B JIeHmHTpan MUHKIH CO CBOE ceMbeil mepe-
exan B . MonotoB (¢ 1940 mo 1957 . Tak Ha3bIBaJach
ITepmb).

C 1948 . u no nnocnegHux nHei xu3Hu CemeH Onu-
aHOBHWY PYKOBOMWII Kadenapoii (KITMHUKO ) TOCITMTATEHOM
xupypruu [lepMckoro MEAMUIMHCKOTO UHCTUTYTA. B Te-
YyeHue 5 JIeT UCIIOMHS 00SI3aHHOCTH TJIaBHOTO XHpypra
. Monorosa. 3a Bpems padbotsl C.}O. MuHK1HA B KIIMHUKE
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IIPOM3ONIJIN 3HAUYUTEJIbHBIC M3MeHeHHs. Beimm opra-
HU30BaHBI OTAEJACHUS O0IEe U THOWHON XUPYypTUH,
TPaBMAaTOJIOTUH, YPOJIOTUH. YBEINUMIOCH KOJIMYECTBO
KOEK JUISI CTAIIMOHAPHBIX OOJIbHBIX, OBLIIN pa3BePHYTHI
KOWKM IMTPOTUBO300HOTO AUCITIAaHCEpa, OTACICHNE pea-
HUMAIIUM C aHECTEe3NOJIOTHEH, OTIAeIeHUE NCKYCCTBEH-
HOM ITOYKM, YCOBEPIIEHCTBOBaHA OOIMECKIMHUYICCKAS
naboparopud [2].

Kaxmoe otmeseHme BO3IIABISIIA Bpadr 00JIACTHOM
0OJIbHULIBI, 2 PYKOBOACTBO JIe4eOHOM pabOTOi OCYILEeCTB-
JISIOCh COTpyAHUKaMu Kadenpel. HecmoTpst Ha hopmaib-
Hoe pasneiieHre Ha 6oabpHULY U Kadenpy, Cemeny FOmma-
HOBMYY MUHKIHY yIAJIOCh COXPAaHUTD €IMHCTBO KIIMHUKM,
YTO 0Ka3aJI0 MOJIOXHUTEILHOE BIUSHHIE Ha MOBHIIIICHUE
mpodeccroHaM3Ma Bpadeil, Ka4eCTBO IMarHOCTUKH U Jie-
YeHUs 3a00JIeBaHMUIA.

Hayunas nesiteibHOCTB Ipodeccopa MUHKMHA TIPO-
IopKanack 1o KoHna xu3Hu. CemeH KOnmnanoBnd otim-
yajicsa KpaliHelt TI0003HATEIbHOCTRIO U TTep(MeKIIMOHN3-
MOM, CTPEMUJICS TOBECTH BCE PAOOTHI 1O COBEPIIICHCTBA.
Ero mHTepecoBanm pasHbie 00J1aCTH MEIUIIMHEL, HO 00JIb-
Y0 9aCTh CBOEH >KU3HU OH ITOCBITUJ HEHPOXUPYPIHUU.
Takue paboTHI, KakK «/JIMHaMMKa pa3BUTHS ITOCIICOTICPALIH-
OHHOTO PYOIIa B TOJJOBHOM MO3Te», « KOoXKHO-BHCIIEpaThb-
HBbIe U3MEHEHMUSI TIPU PAaHEHUSIX KOPHI TOJIOBHOTO MO3Ta»,
«OIopHBIE ¥ peaKTUBHBIC U3MEHEHMS B MO3TY IIPH OITy-
XOJISIX» — 2TO BKJIaJ YYCHOTO B IIOHMMAaHME IMaTOTeHe3a
¥ IMHAMWUKY U3MEHEHU B TOJIOBHOM MO3Te ITOCJIe paHe-
Huii [4]. Hayunsie pabotsl C.FO. MUHKMHA JIETJIM B OCHO-
BY MHCTPYKIIVH ST Bpadeit 110 JICYSHUIO paH TOJIOBHI B TIe-
puon BoiHbBI 1941—1945 T

ITpodeccop mmen 6oraThiit XUPYPTAYECKUI OITBIT JIe-
YEHMS TPaBM T'OJIOBHOTO MO3Ta, KOTOPHIH B ITTOCTICBOCHHBIC
TOIbI OBLT OTPaXKeH B « DHIIMKIIONCIMIECKOM CIIOBape BO-
€HHOM MEeOWIIMHBI», a TaKXKe B MHOTOTOMHOM HM3IaHUU
«OIBIT COBETCKOM MeaUIIMHBI B Benmkoit OtedecTBeHHOM
BoitHe 1941—1945 rr.».

be3 Banmanus Cemena HOnmaHoBMYa He ocTacs
¥ CIIMHHOM MO3I. Psin HaydHBIX paOOT OBLT OCBSIIEH M3Y-
yeHuIo ero ¢usnonoruu u maroiaoruu. B 1937 r. mpo-
deccop omucan KIMHUYIECKHE W PEHTTCHOJOTMYECKIE
MIPU3HAKY OITyXOJIeit, BOSHMKAIOIINX 13 3MOPMOHATEHOTO
3a4yaTKa XOPIBI, TTO3BOJISIIONINE OTIUINUTh MX OT IPYTUX
HOBOOOpPa30BaHNI ME30epPMAIbHOTO TTPOMCXOXICHMS,
YTO OBUIO OTPaKEHO B cTaThe «BepTedpaabHbIe XOPIOMBI»,
KOTOpasl cTajla OMHOI M3 IEPBHIX B OTE€YECTBEHHOM Heii-
poxupypruudeckoii aurepatype [6]. OH 3aHMMaICs U3y4de-
HUEM Me30IepMabHOI CTPOMBI INIMAJIbHBIX OITyXOJICH,
BIIEPBEIC OMMCAJT TIPOBOTHUKOBBIN ITyJOK, KOTOPBIil CBSI-
3bIBACT CIIMHHOM MO3T C OJIMBHBIMU siapaMu. [IpoBomwr
OOBEKTUBHBINM aHAJIN3 TTATOTeHE3a TOJIOBHBIX 001 U Ipy-
TUX OCJIOXKHEHMI, BOSHUKAIOIINX B PE3yJIBTaTe HEIOCTA-
TOYHOM aCeNTHKU U HEOIPaBIAHHBIX CIIMHHOMO3TOBOM
¥ SIUAYPaTbHON ITyHKIWI UTJIAMU OOJIBIIIOTO IMaMeTpa,
YTO MPUBOIMUT K BCACHIBAHUIO OEJIKOB, COIEPKAIIUXCS
B BBITEKAIOIIEi CIMHHOMO3TOBOM KUIKOCTH [4].

C.}0. MuHKIHa MHTEPECOBAIN TIPOILIECCHl HapyIle-
HUS TTMTAHUSI TKaHE HeBPOTCHHOTO ITPOMCXOXKICHMS,
ImaToreHe3 OOJIM TIPU ITOBPEKICHUSIX HEPBHOM CHCTEMBI,
TpaBMBI IepudeprUIeCKUX HEPBOB U CBSI3aHHBIC C HUMU
OCJIOXHEHUS, 6arogapsi 4eMy yaaaoch CO34aTh KJIACCU-
(puKamnmo 60IeBBIX CHHAPOMOB U OIPEASTUTD METOIUKY
JnedeHus Kaxmoro m3 Hux. Ocoboe BHMMaHue CeMeH
IOnmuanoBuy ynensi pa3padboTke crioco00B 60pPLOEI ¢ 60-
JIEBBIM CHHIPOMOM, BO3HUKAIOIINM ITOCJIC PaHCHUA.
M3yuan npobaembl Kay3aaruu, Ajast 00pbObl C KOTOPOM
BIIEPBBIC B CTPaHe MIPUMEHI IIPETraHTINOHAPHYIO CUM-
natakromuio [2]. UM BmepBble Oblia pa3paboTaHa
1 IpUMEHeHa CMMIIaTUIeCKasl AeIeHTpaan3allns BepX-
HEWl KOHEYHOCTH.

CoBmectHO ¢ ipodeccopom B.H. IllamoseiM CemeH
IOmmaHoBWY 3aHUMAJICSI M3yYeHUEM TTaTOreHe3a, KIIMHU -
YeCKOM KapTUHBI U JIeYeHUS 3a00JI¢BaHII BeTeTaTUBHOM
HEpBHOM CHCTeMBbI. Pe3yIbTaToM X COBMECTHOM pabOTHI
craj pasnen «Xupyprus rmepudepruIeckKoro oTaeia Bere-
TaTUBHOI HEPBHOU CUCTEMBI» B IepBOM ToMe «PykoBo-
CTBa ITO XMPYPTUH IJIsI Bpaueii» o pegakuneit A.A. Bumi-
HeBckoro 1 B.C. JleBura [3].

JItobast 06;1acTh METUITMHBI, KOTOPOii Kacancst CeMeH
IOnmmanoBuY, OBIIa HarpaXximeHa ero OpUTrHHaJIbHBIMHU
MpeIokeHsIMU. Tak, MMeHHO OJlaromapst eMmy pa3pabo-
TaHBl METOIMKA MeIMAacTUHOKApIUOTpaduu, JeUCHUE
JIMKBOPHBIX (PHCTYJI, CITOCOO ITOICaaKI aBTOKJIABUPOBAaH-
HOTO OeJKa, OIrcaHa M BHeApeHa JO3MpOBaHHAs 0JI0Kama
3Be3IYaTOr0 CUMIIATUIECKOTO y371a [4].

VYuennku Cemena KOnmanosuua — WU.III. Baiicman,
JI.®. IManaroBa, I.®. Maprapurtosa, A.M. JIMutpuena,
4.K. Acc u apyrue npoaosKajii 3aHUMaThCs UCCIea0Ba-
HHEM MOPGhOIOTUH 1 (DU3NOJIOTHH [IEHTPAIBHOM U IIepH-
(epuaeckoii HEpBHOM CUCTEMEI ITPX TpaBMaXx 1 3a00IeBa-
HUSX.

Cemen OmmanoBny MWHKMH HaBceTa OCTaHETCS
B ITaMSITH CBOMX YIeHHUKOB. Taxk, mwist JIrommiuter PemopoB-
HbI [1amaToBOIT OH CcTaj OOHMM M3 IJIAaBHBIX JIIOICH B €e
XKu3HU. biarogapst eMy OHU YYUJIMCh YECTHOCTU U KOM-
MIETEHTHOCTH B HayKe, YyBCTBY IOJITA TIePeI JTFOIbMH, TIIa-
TEJIBHOMY OCMOTpPY MAIlIMEHTOB, CITIOCOOHOCTU OTBEYATh
3a cBOM cyioBa M noctynku. Kak BcmomuHaeT Jlrommuma
®enmopoBHa, OHM TaKKe YUWINCH M Ha OIIMOKAX CBOETO
VUUTEIISI, YTO B TTOCIICAYIOIIEM ITO3BOJIMIIO IIPABWIIBHO pac-
MIpeAeISITE IPUOPUTETHI Y CTABUTH 1LIeJTM KaK B HayKe, TaK
1 B XU3HU.

Cemen IOmmanoBmy MUHKWH MMEJT KOJIOCCATBHBIN
MMPAaKTUYECKUI M HAyYHBIN OIIBIT, OBLT BBITAOIIMMCS Op-
TaHW3aTOPOM, UTO TTO3BOJIMIIO OTKPBITh COOCTBEHHYIO X1~
PYPTUYECKYIO M HEHPOXUPYPTrudecKyo mKoiy. [Tox pyko-
BOJCTBOM Tipodeccopa OBbLUIO 3aIIUIIEHO 5 TOKTOPCKHUX
1 12 KaHaMAaTCKUX auccepranuii. EBreHnii AHTOHOBIY
Baraep (mucceprant C.}O. MuHKIHA) OT3BIBAJICS O CBOEM
PYKOBOIHTEJIE KaK O YeCTHOM, CIIPaBEeIJIMBOM U TIPUHIIH-
MIAJTLHOM YeJIOBeKe, KOTOPBI MMeJT 00beKTUBHBINM ITOM-
XOJI B OLIEHKE Hay4YHbIX pabOT OOBIYHOrO Bpaya.




TOM 27

Vol. 27

2025

HENPOXNPYPI'US

Russian Journal of Neurosurgery

t06uneii | Jubilee

Ha nipotstkennm Beeit cBoeti xxu3Hu CeMeH FOmmaHo-
BWY 3aHUMAJICSI UCCIIEAOBATEILCKOI pabOTOM, pYyKOBOMIII
IMPOEKTaMM, M3y4dajl BOIIPOCHI, CBSI3aHHBIE C TIOBPEXKICHM -
SIMM OPTaHOB I'PYTHOM KJIETKH, IIPOLIeCCaMU Pa3pyIICHMST
XPSAIIEBOM TKAHW MEXKIIO3BOHOYHBIX TMCKOB. OH OCBaMBal
METOIBI NCCIIEAOBAHMSI MOYEBBIICTUTEIEHOM 1 TEITaTO0M-
JIMApHOM CHCTEM, pacCMaTpPUBaJl IMOCICOIepallMOHHBIC
HapyIIeHWSI, BOSHUKAIOIINE TOCTIe PE3eKIINM KeTyaKa
u ap. [5]. C HEKOTOPBIMU M3 €T0 PaboT MOXHO O3HAaKO-
MUTbCSI B HAy4HOU 0MOunoTeke IlepMcKoro MeamimHCKoO-
ro yHuBepcurera um. akaa. E.A. Baruepa.

IMpodeccop Cemen KOnmanoBuy MUHKUH SBIISIICS
y4aCcTHUKOM 1-ro YkpamHcCKoro m JIeHMHIpamckKoro
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Buxrop Anexcanmposud banssux pomwics 27 deBpa-
s 1941 ©. B . ApmaBup KpacHomapckoro Kpast B ceMbe
WHXXEHepa-XMMHUKa 1 Bpada-cToMarosiora. PaHHee meTcT-
BO €T0 IIPUIIUIOCh Ha BOCHHBIC 1 MOCJICBOCHHBIC TOIBI.
IMocite oKOHYaHMS ITKOJIBI TTOCTYIII B PocTOBCKMIT rocy-
TapCTBEHHBIN MEIUIIMHCKII MHCTUTYT. C 3TOr0 BpeMEHHN
XW3HB 1 OeSITeJIbHOCTh BuKTOpa ANeKcaHapoBruYa ObLIN
cBs3aHbBI ¢ PocToBOM-Ha-/l0HY 1 MEAUIIMTHCKUM MHCTH-
TYTOM.

B 1964 1. OH ¢ OTIMYMEM OKOHYMII JieueOHO-podu-
naktrnaeckuit pakynsrer PTMU (Hp1HE PocTI'MY). Emie
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[lamatn banssuHa
Buktopa AneKkcaHapoBuya

In memory of Balyazin Viktor Aleksandrovich

Mocne TAXenoi NpoaomKUTENbHOM 6onesHmn 2 uionsa 2025 r.
B BO3pacTe 84 net ylwen U3 X1U3HU U3BECTHbIN POCCUNCKUIA
HeWpoXupypr, 4.M.H., npoteccop Kadeapbl HEPBHbIX bonesHei
1 HEMPOXMpPYprum POCTOBCKOrO rocyfapCTBEHHOrO MefULMH-
CKOTO YHMBEPCUTETA, NOYETHLIN YneH [neHyma npaBneHus
Accoumaunu Henpoxupypros Poccuu, suue-npesmgeHt Poc-
CHiIACKOTO 00LLeCcTBa N0 U3y4YeHWo 6oNK, YNeH peaKonieruu
XypHana «Henpoxupyprus» Buktop AnekcaHgposuy banasuH.

B roanl yuednl BukTtop AjeKCaHApPOBUY OKOHYATEIIBHO
PELINII TOCBITUTH CBOIO JKU3Hb HEMPOXUPYPTHU.

Kaxk Bpau-Heiipoxupypr oH BHEAPWII B TPAKTUUECKYIO
paboTy KIMHUYECKOTO OTACICHMS HOBBIE JJISI TOTO BpeMe-
HU IUArHOCTUYECKHME METOMBI UCCIENOBAaHUS — BEHTPU-
KyJiorpaduio ¢ MacISTHEIMU U BOJOPACTBOPUMBIMU KOH-
TPACTHBIMHU BellIeCTBAMU, BepTeOpaIbHyI0 aHTHOorpaduio,
BeHOTpaduIo OpOUT.

B 1970 . BukTop AnexcaHapoBUY 3aIlIUTIII KaHIUAAT-
cKy1o muccepTtanuio «KimmHuKo-aHrnorpaguyeckas auar-
HOCTHKA OKKJTIO3MOHHBIX MPOLIECCOB B 3aTHEN YeperTHOo
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sIMKe», a gepe3 10 JleT — JOKTOPCKYIO MUCCePTAIIHIO TT10 Te-
Me «BepTebpanbHast aHTHOrpadus B IMarHOCTUKE OITyX0-
JIEU 3aOHEN YEPEITHOM SIMKI».

B.A. bansga3uHbsiM nojiydeHo 18 aBTOpCKUX CBUJIE-
TeJIbCTB M MaTeHTOB. OH BHEC CYIISCTBEHHBIN BKJIAI
B COBEPLICHCTBOBAHME OKa3aHWsI TOMOIIU MallMeHTaM
C OMyXOJSIMU TOJOBHOrO MO3ra, BKJIOYasi ONyXoJau
CTBOJIa MO3ra, CYMTaBIIUECS JO ITOr0 Heornepadeab-
HbiMu. BriepBoie Ha Ore Poccum oH BBRIMOJTHWII OTIe-
paiuio Ha TOJIOBHOM MO3Te ITOJ HapKO30M (0 3TOTO
omepaluny IPpOBOIWIN IO MECTHOI aHecTe3ueit). UM
ObLIM pa3paboTaHbl M BHEAPEHBI B KIMHUYECKYIO TTpaK-
TUKY HOBbIE NOCTYMbI U MPUEMBI YAAJTEHUS OIMyXOJei
OCHOBaHHUs yeperna M MapacTBOJOBOM JIoOKaaU3alluu,
WHAMBUAYAJIBLHOIO MOA00pa U UMILIAHTALMX JTUKBOPO-
IIYHTUPYIOIINX CUCTEM IJIsI JICICHUST TUIpoliedannu,
MPOGWIAKTUKY peIIUanBa 00JIeil TTocye YIalIeHHS TPhIX
MEXITO3BOHKOBBIX TMCKOB MOSICHUYHOTO OTIEa MOo-
3BOHOYHMKA, XMPYPTUUYECKOTO JIEUEHUS TSIXKEJIbIX 00-
JIEBBIX CUHJAPOMOB JIM1IA.

C 1981 o 1986 1. mpodeccop B.A. BansizuH 3aHuman
JTOJDKHOCTh JeKaHa JiedeOHoro ¢akyabTeTa, a ¢ 1987
o 1991 1. — mpopeKTopa 1o yaedHoit padore. B aToT me-
pPHOI aKTUBHO pa3pabaThIBAINICh Y BHEAPSIIMCH B YICOHBIH
MPOIIECC KOMIBIOTEPHBIC TEXHOJIOTHH.

ITon pykoBoncTBoM npodeccopa B.A. Bansg3una 3a-
IIAIIECHBI 4 OKTOPCKUE U 17 KaHIUIATCKUX TUCCEPTALTHIA,
TIOATOTOBJIEHO CBHIIIE 50 Helipoxupypros 1 6osee 200 HeB-
poitoroB st Poccun, cTpaH OMMKHETO M TaJIBHETO 3apy-
o6exbs. ColH B.A. bang3una n.m.H. Urops banssun-ITap-
(EeHOB SABJISIETCS HEMPOXUPYPTOM 1 TIpodeccopoM Kadeaprl
HEepBHBIX Oone3Hel u Helipoxupypruu PoctIT'MY. Houb
Enena bansasumna — HeBpouior, mpodeccop Kadeapsl He-
BPOJIOTUM M HEMPOXUPYPTUM C KYPCOM MaHyaJIbHOI Te-
panuu u pediieKcoTepanuu (aKyJIbTeTa ITOBBIIICHUS
KBaM(pUKAIMU U TIpOo(PeCCUOHATBLHON TTePEIIOATOTOBKU
crieurannctos PoctTMY.

Vxon u3 xxu3nu B.A. bansa3nna — 3HaunMast 1 HEeBOC-
TIOJTHUMASI yTpaTa ISl POCCUICKOTO HEHPOXUPYPIrUIeCcKO-
TO COOOIIEeCTBA.

PedakyuoHHaa Konneaus xypHana «Helipoxupypausa» 8bipaxaem uckpeHHue cob01e3HO08AHUSA
pOOHbIM U 61u3KuM Bukmopa Anexcandposuya banssuma.
Csemnas namams o npogpeccope B.A. banasure
Hasce20a 0CMaHemcs 8 Cepoyax Kojiez, Yy4eHUKos8 U NayueHmos.





