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PE3IOME. B nHacTosiiiee BpeMsi MPeAJI0KeHO MHOKeCTBO MoaupuKanuii opéurozuromarudeckoro gocryna (0O31), B tom
YHcJie 0 KOJIMYeCTBY KOCTHBIX JI0CKYTOB. [Ipy BhInoHeHnn ABYyX10cKyTHOTO O3/1 Heo0X01uMO BBLINOJHUTH Pe3eKIHI0 YACTH
00JIbIIOT0 KPbLIA KJINHOBHIHON M YellyHd BHCOYHOH KocTeil. Pe3ekums JaHHBIX KOCTeli CONPsIZKeHAa ¢ PUCKOM Pa3BUTHS Ta-
KOI'0 I0CTATOYHO YaCTOr0 ¥ HeJI00LIEHEHHOI'0 KOCMETHYECKOI0 OCJIOKHEHHUS], KaK BUCO4HOe yriiydeHue (temporal hollowing).
B cBo10 0uepenn npu BbINOTHEeHUH TPexs10cKyTHOro O3/, npeasoxennoro A. Campero, co31a10Tcsi YCJIOBUS 1151 YMEHbIIEHUS
ILIOILA/IY KOCTHOM pPe3eKIUU HA OCHOBAHMH Yepena, YT0, BEPOSITHO, CHUKAET PUCK PAa3BUTHHA BHCOYHOIO YIUIyO/IeHuU .

HEJIb. CpaBHeHue NMJIOIIAAH KOCTHOH pe3eKIUU YellyH BHCOYHON KOCTH M HAPY:KHBIX OTI€JI0B 00JbIIOr0 KpbLia
KJIMHOBH/HOIl KOCTH NPH BbINOJTHEHHH ABYXJOCKYTHOI0 H TPEXJOCKYTHOTO0 OPOUTO3MIOMATHYECKHUX JOCTYIOB.

MATEPHAJIbBI U METO/IbI. UccnenoBanue nposeaeHo Ha 8 cTOpoHaxX 0/10K-NPeNnapaToB «roJi0oBa-1ies» TPYNHOI0
MaTepuaja 6 ymepmux B Bo3pacte oT 45 10 86 JieT, cMepTh KOTOpPBIX He ObLIA CBA3aHA ¢ 3a00/1eBaHHeM LEeHTPaJIbHOMI
HEPBHOI cHCTEMBI.

PE3YJIBTATBI. IIpu BbINOJIHEHNH TPEXJOCKYTHOIO OPOMTO3MIOMATHYECKOIO IOCTYNA YI1aéTcs COXPAHUTD ILIOINAAb
KOCTeii OCHOBaHMsI Uepena B CpeIHeM PaBHYI0 274 Mm2.

OBCYXKJEHHE. Ilpu coxpaHeHH: JaHHOTO ()parMeHTa KOCTH He HAPYIIAeTCS KOHTPYIHTHOCTH Yepena, OTCYTCTBY-
eT Heo0X0AUMOCTh pe3eKLHH KOCTell 0CHOBAaHHs 4Yepena, HeT HeOOXOAMMOCTH B BBLINMJIMBAHMHM KOCTHOrO 0OpTHKA AJIsI
KOCTHBIX MPONUJIOB, COCHHSIIOIINX BEPXHIOI H HUKHIOK IVIa3Hble 1IeJH NpH (JOPMUPOBAHUN OPOMTO3UTOMATHYECKOIO
JockyTa. Takke, BeposiTHO, CHH:KAeTCsl PUCK Pa3BUTHSI KOCMETHYECKOT0 Jed)eKTa B BU/ie BUCOYHOr0 yriuyoiaeHus. OqHako
IPH 3TOM OPOUTO3UIOMATHYECKMIl KOCTHBIH JIOCKYT COCTOUT M3 ABYX KOCTHBIX ()PArMEHTOB, B CBSI3H C YeM BO3HHKAET He-
00X0TUMOCTD IONOJIHHUTEIBHON KOCTHOI (uKcanyuy NPH ero peKOHCTPYKIHHU.

KJ/IIOYEBBIE CJIOBA: op6MTO3MIOMATHYECKHUI AOCTYH, TPEXJOCKYTHBI OPOMTO3MIOMATHYECKHI J0CTYIl, BHCO4-
Hoe yriiy0JieHue, HelipoXupyprusi, OCHOBaHue yepena
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TOPOGRAPHIC AND ANATOMICAL COMPARISON OF THE AREA OF BONE RESECTION
OF PETROSAL SQUAMOSA AND GREATER SPHENOID WING DOWN TO THE FLOOR
OF MIDDLE CRANIAL FOSSA IN TWO-PIECE AND THREE-PIECE ORBITOZYGOMATIC APPROACHES
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SUMMARY. Currently, many modifications of the orbitozygomatic approach (OZA) have been proposed, including
the number of bone flaps. When performing a two-flap OZA, it is necessary to perform a resection of a part of the large
wing of the sphenoid bone and squama of the temporal bone. Resection of these bones is associated with the risk of such a
fairly frequent and underestimated cosmetic complication as temporal hollowing. In turn, when performing a three-flap
OZA, proposed by A. Campero, conditions are created for reducing the area of bone resection at the base of the skull, which
probably reduces the risk of developing a temporal hollowing.

OBJECTIVE. The objective was to compare a removal rate of the bones of of petrosal squamosa and greater sphenoid
wing during two- and three-flap orbitozygomatic approaches.

MATERIALS AND METHODS. The study was conducted on 8 sides of the head-neck block preparations of cadaverous
material of 6 deceased aged 45 to 86 years, whose death was not associated with a disease of the central nervous system.

RESULTS. The usage of three-flap orbitozygomatic approach allows reducing a removal rate of the bones of skull base
by 274 mm?>.

DISCUSSION. When this bone fragment is preserved, the congruence of the skull is not disturbed, there is no need for
resection of the bones of the skull base, there is no need to cut out the bone rim for the bone cuts connecting the superior
and inferior orbital fissures, during the formation of the orbitozygomatic flap. Also, the risk of developing a cosmetic defect
in the form of a temporal hollowing is probably to be reduced. However, the orbitozygomatic bone flap consists of two bone
fragments, and therefore there is a need for additional bone fixation during its reconstruction.

KEYWORDS: orbitozygomatic approach, three-piece orbitozygomatic approach, temporal hollowing, neurosurgery,
skull base
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BBenenme. OpnHOJOCKYTHBIH OpOMTO3UTOMATHYE-
ckuit poctyn (O3]l) BmepBble mpemiokeH B 1986 T
A. Hakuba et al. [1]. B mocneayrorieM npemiokeHo MHO-
xectBo Moaudukaruit O3/], B TOM YKCIIe M0 KOJTHYESCTBY
KOCTHBIX JIOCKyTOB. B 1998 . J. Zabramski et al. [2],
MIPENICTaBUIM BapHaHT ABYXJIOCKyTHOTO O3], KOTOpHIi
Han0oJee 4acTo HCIoIb3yeTcs B HacTodiee Bpems. [Ipu
nanHoM O3] mocine IUCCEeKIMU MATKUX TKaHeH IepBBIM
9TallOM BBINOJHSAIOT JIOOHO-BHCOYHO-IITEPHOHAIBHYIO
KPaHHOTOMUIO. 3aTeM BTOPBIM 3TAllOM BBHIIHIMBAIOT Op-
OHUTO3UTOMATHYECKUH JIOCKYT, UL 4er0 He0OXOIMMO BBI-
TIOJTHUTH 6 KOCTHBIX IporioB (puc. 1 A, b). I1pu Beimon-
Hernu O3]] ciaeqyronM 00pa3oM COXPaHSIOTCS KpBIIIa
Y JIaTepalibHas CTSHKU [IIA3HULIBI, YTO B KOHIIE OTIEpaIluH
MO3BOJISIET BOCCTAHOBHTH KOHTYPBI JIHIIEBOIO CKElleTa.
[pu 5TOM B OOJBIIMHCTBE CIy4acB HET HEOOXOAUMOCTH
B JIOTIOJIHUTEJIFHOH PEKOHCTPYKIUHU KOCTHBIX CTPYKTYD
JUIL TIPeXyTIPEXXICHUS] Pa3BUTHS IJIA30ABUTATEIBHBIX
HapyIIeHUH U TaKMX KOCMETHYECKHX Ie(EeKTOB, KaK K-
3o¢ranseM u sHOGTANBM. [3, 4] OnHako npu Gopmupo-
BaHWU OPOMTO3UTOMATHYECKOTO JIOCKYTA JJIsl BHIIIOJIHE-
HUSL 5 ¥ 6 MPOIMIIOB, C MOMOIIBIO KOTOPBIX COEAMHSIOT

BEPXHIOIO M HIDKHIOIO IVIa3HUYHBIE LIEIH, a TaKXKe IpH
HEOOXOIMMOCTH OCYIIECTBUTh MAKCUMAIIbHO 0a3aIbHBIH
MOJX0Ja K CTPYKTypaM CpeAHEW 4epenHOW, MOABUCOU-
HOW M KPBUIOHEOHOH SIMOK, HEOOXOIMMO BBITIONHUTH pe-
3EKIUI0 YacTH OOJBIIOrO KPbljia KIMHOBUAHON M YELIyH
BHCOUYHOM KOCTEH. Pe3eKkus 1aHHbBIX KOCTEN CONpshKeHa
C PHCKOM Pa3BUTHS TAKOTO IOCTATOYHO YACTOTO U HEIO-
OLIEHEHHOTO KOCMETHYECKOTO OCIIOXKHEHHsI, KaK BHUCOU-
Hoe yrmyonernue (temporal hollowing) [5].

Bucounoe yrimy0OieHre MOXeT pa3BHBaThCsI, KaK B pe-
3yJbTaTe MPOIECCOB, KOTOPBIE MPOBOLUPYIOT aTpoHIo
BHCOYHOH MBIIIIEI — JIE€BacKyISIPH3aLMsl, JeHepBalus,
MOBPEX/ICHNE U HapylleHHe (PUKCAIIMH MBIIIIEL, pa3py-
IIEHHE >KUPOBOTO Tesa buia, Tak U B CIIEICTBHU KOCT-
Horo aedexTa, KOTOPHIH (OpMHUpYETCS TP HOABUCOY-
HOM fexomImpeccud [6]. B oTHOIIEHUN IpeaynpexIeHUs
aTpoMM BHCOYHOW MBININBI TPEIOKEHBl Pa3IHuHbIe
BapUaHThI AMCCEKIINU MITKUX TKaHEH — TeXHUKa peTpo-
rpagHoi muccekiyu o S. Oikawa (1996) [7], komOuHU-
pOBaHHbIﬁ HO}IHa}IKOCTHI/I'-IHO/ KO>KHO-MBIIIECYHBIN METOJ
paccedenus: BucouHol Mbimubl o A. S. Youssef (2012)
[8]. B oTHOIIEHNH KOCTHOTO ie()eKTa B BUCOYHO-TITEPH-
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OHAJIBHOW 00JaCTH MPEAJIOKEHBI Pa3iuuHble BaAPUAHTBI
KPaHHOIJIACTUKM — ayTOKOCTbIO, TUTAHOBOH CETKOMH,
KOCTHBIM IIEMEHTOM, KOMOMHAIMEH KOCTHOTO LIEMEHTa
u TutaHoBoi ceTku [9, 10]. Tak B padore O.J. Choudhry
n coaBt. (2013) 98 mammeHTam mocie JOOHO-BUCOYHOU
1 OpOUTO3UTOMAaTHYECKUX TPETAaHALMH BBITOTHEHA pe-
KOHCTPYKIMST BHCOYHO-NITEPHOHANBHOTO Jedekra TH-
TaHOBBIMH HMIDIaHTaMu Medpor. OmeHka KocMeTHde-
CKOTO pe3ysbTara BBITONHsUIach 90 marueHTaM, TOIbKO
3 W3 KOTOPBIX yKa3bIBaJM Ha 3HAYMMYIO Ae(hOpMAIHIO
B 0071aCTH BHCOYHOM ssMKH [11].

B cBoro ouepens A. Campero u coasT. B 2010 . mpen-
J0XUIH BapuaHT TpexsockyTHoro O3] [12]. On 3aximto-
4yaeTcsli B TOM, YTO IIOCJIE JWUCCEKIMH MATKUX TKaHei
MIEPBBIM 3TAlOM IEPENMINBAIOT CKYJIOBYIO YTy Y OCHO-
BaHMSI CKYJIOBOT'O OTPOCTKA BUCOYHON KOCTH U y OCHOBA-
HUSI BUCOYHOTO OTPOCTKA CKYJIOBOW KOCTH. 3aTeM BHUCOU-
HYIO MBIIIILy CMELIAIOT BHU3 BMECTE CO CKYJIOBOH AyroH,
Mocje 4ero IPOU3BOAAT JIOOHO-BHCOYHO-ITEPHOHAIIb-
HYIO KPaHHOTOMHIO. A Ha TPEThEM dTarle KPaHHOTOMHUH
BBIMMAJIUBAIOT OCTAaBUIYIOCSA 4YaCTb CKYJONNIa3HUYHOI'O
komrutekca (puc. 1 B). IIpu takom Bapuante O3/] co3na-
IOTCA YCJIOBUSA JJId YMEHBUICHUS TIJIOMIaau KOCTHOM pe-
3eKIMM Ha OCHOBAHWH 4Yepera, YTo, BEPOSITHO, CHUKAET
PHCK pa3BUTHsI BUCOYHOTO yriryOneHus (puc 2).

B nmanHo# TOmoOrpado-aHaToMHUecCKod padoTe BHI-
MIOJTHEHA CPAaBHUTENIbHAS OIICHKA IUIOLIaJd KOCTHOM
PE3EKIUH YElIyH BHCOYHONH KOCTH M OOJIBIIOr0O KpbLia
KJINHOBHJIHOM KOCTH J10 JHA CPEAHEHN YepenHON SIMKU
IIPY BBIMOJHEHUN ABYXJIOCKYTHOTO U TPEXJIOCKYTHOTO
OpOHUTO3UTOMAaTHIECKHUX JOCTYIOB, IPH KOTOPOM Iep-
BBIM 3TAIllOM BBINOTHSETCS TEPENMINBAHUE CKYIOBOH
JIYTH.

Heas uccaenopanusi. CpaBHEHUE TUTOMAAA KOCTHON
PE3EKIINH YeITyd BUCOYHON KOCTH U HAPYKHBIX OTIICIOB
0O0JBIIOTO KPBIIa KIIMHOBUIHONW KOCTH IIPU BHITIOTHEHUH
JIBYXJIOCKYTHOTO M TpexJyiockyTHoro O3/l Ha aHaTtoMunye-
CKHX TIperaparax.

Marepuansl 1 Meroabl. lccnenoBanue npoBeaeHO
Ha 0aze MUKpoxupyprudeckoi nadboparopun ®I'BY de-
JiepajbHOTO IeHTpa Helipoxupypriun M3 PO (1. Tromens)
Ha 8 CTOpOHaX OJIOK-ITPENapaToB «roJIoBa-IIesh» TPYITHOTO
Marepuaina 6 ymepIux B Bo3pacte ot 45 110 86 neT, cMepTh
KOTOpPBIX He OblTa CBsi3aHa ¢ 3a00J1€BaHUEM LIEHTPAIBEHOM
HEpBHOU cUcTeMbl. biiok-npenaparsl ObLIH PUKCHPOBAHEI
B 10 %-pacTBope opmanuHa. BHyTpeHHHE COHHBIE U TTO-
3BOHOYHBIC apPTEPUH BCeX OJIOK-IpernapaTtoB OBUTH Tep-
(hy3UpOBaHbI OKPAIICHHBIM B KPACHBIN LBET CHIMKOHOM,
a APpEMHBIC BCHbI — CHUJIMKOHOM, OKpAIICHHBIM B CUHHI
11BeT. PaboTa mpoBOAMIOCE B COOTBETCTBUM C TPEOOBAHH-
sIMU XeNbCUHCKOM Jekiapanun BcemupHoit Meaunus-
cKkoil Accoumaiuu, (GOpMYITUPYIOIIEeH 3THYECKUE HPHH-
IIUITBI MEIUIIUHCKUAX MCCIICIOBAaHUHN C MIPUBIICUCHUEM Ye-
JIOBEKa B Ka4eCTBE UX CyOBEKTa, BKIIIOYAsl UCCIICJOBaHNE
MOTYYEHHBIX OT YeJIOBeKa WACHTH(UIIMPYEMBIX MaTepu-
aJIOB U JTaHHBIX, @ TAaKKe B COOTBETCTBHH C ATHICCKUMH
MpUHOXATAMH, yTBepkaeHHbIME B DTAY HMMUII weiipo-
xupyprau uM. akagemuka H. H. Bypaerako M3 P® (r. Mo-
ckBa) 1 ®I'BY DenepanbHOM IICHTpe HeHpoxupypriuu M3
PO (1. TromeHs).

OCHOBHBIM KPHTEPHEM BKJIIOYCHUS B HCCICIOBAHHE
ObUTa COXPAaHHOCTHh KOCTHBIX CTPYKTYp aHATOMHUYECKOTO
OJIOoK-TIpenapara «roJoBa-Ies» Ha CTOPOHE, I/Ie MIPOBO-
JIII0CH TOTIOT pa0o-aHaTOMUYEcKoe rccienoBanue. Kpu-
TEpUEeM HCKIIIOYEHUs] U3 HCCIIEIOBAaHHs OBLIO HaJIMYME
MOBPEXICHHBIX KOCTHBIX CTPYKTYp B JJaHHOH o0nacTy.

Pucynok 1. KocTHbie nponuibl Jist GOPpMHPOBAHUS OPOHTO3HIOMATHYECKOIO JIOCKYTA.

A — BHJ criepeH, 6 KOCTHBIX NPONMJIOB (YKa3aHbI HH(ppamu) 1t GOPMUPOBAHHUS CKYIOIIA3HUYHOT0 KOMILIEKCA PH BbINOJIHEHHH

aByxjaockyTHoro O3/1, b — Buj c60Kky, 6 KOCTHBIX NIPONKI0B (YKa3aHbl uudpamu) 1151 GOPMUPOBAHUS CKYJOIIA3HUYHOI0 KOMILIEKCa

NPH BBINOJHEHUH ABYXJI0CKYTHOT0 O3/, B— B c00KY, 4 KOCTHBIX Nponuia (yka3aHbl HHPpaMu)nisi GopMUPOBAHUS BTOPOH 4acTH

CKYJOIIA3HUYHOI'0 KOMIIVIEKCA NIPH BBINTOJIHEHUH TPEXXJOCKYTHOI'O 03)1.

Figure 1. Boney cuts that form the orbitozygomatic flap.

A — anterior view, 6 boney cuts (indicated with numbers) to the bone flap in two-piece orbitozygomatic craniotomy.

B — lateral view, 6 boney cuts (indicated with numbers) to the bone flap in two-piece orbitozygomatic craniotomy. B — lateral view,

4 boney cuts (indicated with numbers) to form the second part of the bone flap in three-piece orbitozygomatic craniotomy.
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PucyHok 2. A — Bu/ paHbI NOCJI¢ BBINOJIHEHHOT0 ABYXJ0CKYTHOro O3/], cTpe/ikoii yka3aHbl 4acTh 60JIbIIOI0 KPbLIa KJIMHOBUAHOI

H YellyH BUCOYHOM KOCTeil, KOTOpble MPUXOAUTCS Pe3elMPOBATh /151 0CYLIeCTBICHHA 623aJ1bHOTO MOIX0a K CPe/Hell YepenHoii siMKe,

b— BH/ PAHBbI MOCJI€ BBINOJIHEHHOI'0 TPEXJIO0CKYTHOT'O 0321, B— TPpeXMepHasi PEKOHCTPYKIHsL KT nocJjie BbINOTHEHHST ABYXJIOCKYTHOT'O

O3/]1, Ha KOTOPOii BU3yaIu3UPOBaH JedeKT 00IbII0r0 KPbLIa KIMHOBHIHON KOCTH M YellyH BHCOYHOIT KOCTH (BbIeJICH HKeJIThIM IIBETOM),

I' — Tpexmepnas pexoncTpykuusi KT nocie Beinosanenns TpexsaockyTnoro O3/l, Ha KOTopoii 3HaYHTeILHO MeHee BhIPAKeHHBIH nedexT

00JILIIIOTO KpbLIa KI[PIHOBI/IHHOﬁ KOCTH M Yellyn BHCOYHOW KOCTH (Bbl}leﬂel—l KeJITBIM IIBeTOM).

Figure 2. A — view at the completed two-piece orbitozygomatic craniotomy. The arrow indicates a large portion of major sphenoid

wing and temporal squamosa that must be resected to approach the floor of middle cranial fossa, b — view at the completed three-piece

orbitozygomatic craniotomy, B — three-dimensional CT reconstruction of a patient who underwent the two-piece orbitozygomatic

approach that demonstrates the defect in major sphenoid wing and temporal squamosa (highlighted with yellow), I' — three-dimensional

CT reconstruction of a patient who underwent the three-piece orbitozygomatic approach that demonstrates significantly lesser defect in

major sphenoid wing and temporal squamosa (highlighted with yellow).

Kaxnpiii  Onok-mpenapar «royiopa-iies»  (HUKCH-
poBaJiCS B JKECTKOM TOJIOBOJIEp)KATeNle B MOJIOKEHUH,
UMHUTHPYIOIIEM PEAbHYI0 XHAPYPTHUECKYIO OIEPAIHIO.
)IncceKumo HaYWHAJIW BBIIIOJHATE MaKpPOCKOINYCCKU
C UCIIOJIb30BaHUEM CTaHIAPTHBIX MHCTPYMEHTOB U (o-
ToUKcaIel KaxI0ro dTana goctyna. [Ipu BhImOIHE-
HUHM TpelaHall{ HCIO0Ib30BaIaCh BHICOKOOOOPOTHUCTAS
napernb Stryker (CIIA). Ha kaxmoit CTOpOHE BBITIONHS-
JIUCH CIIEAYIOIINE STambl: AUCCEKLUS MATKUX TKaHeH;
pa3MeTKa TrpaHul] JOOHO-BHCOYHOHN TpelaHaluu; mepe-
MIINBAaHUE CKYJIOBOW IyTH; ITOBTOpHAsl pa3MeTKa rpa-
HUIl JIOOHO-BUCOYHOW TpemaHaINy; JOOHO-BHCOYHAS
TpeTaHaIys;, BBIIIINBAHAE BTOPOM YacTH CKYIOIIIA3-
HUYHOTO KOMILIEKCA.

Jluccexyus msaekux mraHei.

Ioce ukcanuu OIOK-TIpenapara B KeCTKOM TOJIO0-
BOJIEpIKATEIle TaK, YTOOBI CKYJIOBOIT Oyrop ObLT HAaMBHIC-
el TOYKOH MUCCEKINH, BHITIONHSIICSA pa3pe3 KOXKH, KO-
TOPBIN HAYMHAJICS Ha 1 CM KIlepean OT KO3eJKa Ha YPOB-
HE HIDKHETO Kpasl CKYJIOBOH IIyTH, MPOJOIIKAICS BBEPX

U KIepenu, 3aru0asich Mo Ayre, U 3aKaHUYUBAeTCS B TOUKE
MepecedeHus] 30HBI POCTa BOJIOC KOHTpaiaTepaibHOM
cpennespaukoBoi nuHueH (puc. 3). KoxHo-amoHeBpo-
THUYECKHUH JIOCKYT OTCEMapOBBIBAIN KIIEPEAH, IPU 3TOM
BBIMTONTHSUIACh CcyOdacimanbHast OUCCEKIHsS BHCOYHOM
(hacuum u cydnepruocTanbHas TUCCEKIHs HaJKOCTHHUIIBI
B J00HO# obmactu (puc. 4). [lrybokyio Bucounyro ¢ac-
IO OTCEKaJIH B MECTE €€ MPUKPEIUICHHUS K CKYJIOBOH
JIyre W OTCENapoBHIBAIM BMECTE C HAJKOCTHHIIEH, IO-
KpBIBAIOIICH TENIO CKYJIOBOW KOCTH C JOOHBIM U BHCOY-
HBIM OTPOCTKaMH M CKYJOBBIE OTPOCTKH JIOOHOH M BH-
co4yHO# Kocted (puc. 5). Bucounyro MbIIIy pacceka-
T C OCTaBIICHHEM (hacuuaIbHON MaHKETKH IIUPUHOMN
7-10 MM y MecTa NPUKPEIJIEHUSI K BEpXHEH BUCOYHOU
JIMHUH ¥ OTJEIISUIN OT KOCTH C HCITOJIb30BAaHUEM TEXHU-
Ku perporpanHoit nuccekimm o S. Oikawa [7]. JanHbIi
IPUEM 3aKJIIOYAeTCsS B PACCEUYCHWH BHCOYHOW MBIIIIIEI
BIOJIb KOXKHOTO pa3pe3a U OTAENEHHM €€ paclaTopoM
OT KOCTH IO XOJIy MBIIIEYHBIX BOJIOKOH CHH3Yy-BBEpX, Ha-
YHMHAs HUKE HUKHEW BUCOYHOM MHUH (pHC. 6).
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N\ BlicouHas, BeTBb

1" y

Wl Eny6OKOM pacLiny
BUECOYHOU MBILLEIBE

Pucynoxk 3. Koxxublii pazpes.

A — aHaTOMHMYeCKMii Ipenapar,
b — pucynok.

Figure 3. Skin incision.

A — anatomic specimen,

b — illustration

PucyHok 4. luccekuust MArKux
TKaHel. A — qucceKuus
JI0GHO-BHCOYHOI'0 KOKHO-
ANOHEBPOTHYECKOIO0 JIOCKYTA,

b — cy6dacunansnas
JUCCEKIMS € HEJIBI0 COXPAHEHUS
BHCOYHOIi BeTBH JIMIIE€BOI'0
HepBa.

Figure 4. Soft tissues dissection.
A — fronto-temporal
musculocutaneus flap dissection,
B — subfascial dissection

to preserve the temporal branch
of the facial nerve.

Pucynok 5. Cy6dacunajabHas JUCCEKIMS KOKHO-aIIOHEBPOTHYECKOI0 JIOCKYTA ¢ 00HAKEHHEM TeJ1a CKYJIOBOi KOCTH.

A — nuccekuus KOKHO-aIIOHEBPOTHYECKOI'0 JIOCKYTa COBMECTHO € l"J'lyﬁOKOﬁ H HOBerHOCTHOﬁ (I)acuueii BHCOYHOMH MbIIIBI,

b — o0HaKeHbI TeJI0 CKyJ'lOBOﬁ KOCTH € JIOOHBIM U BUCOYHBIM OTPOCTKAMH, YaCTh JI00HO# KOCTH CO CKYJIOBBIM OTPOCTKOM H CKyJ'lOBOﬁ

OTPOCTOK BHCOYHOI KOCTH.
Figure 5. Subfascial dissection of musculocutaneus that exposes the body of zygoma.

A — dissection of the musculocutaneus flap and superficial and deep temporalis fascias, 5 — Body of zygomatic bone, its frontal and

temporal processes are exposed as well as zygomatic process of frontal bone and partially zygomatic process of temporal bone.

70 RUSSIAN NEUROSURGICAL JOURNAL named after professor A.L. Polenov



Menbuenko C. A. ¢ COaBT. M XV, Ne2, 2023

\

PucyHok 6. OtaesieHue BUCOYHOH MbIIIbI 0 MeToay S. Oikawa [15]. A — cTpeJikoii yka3aHO MecTO BBeJleHHsI pacnaropa,

B — cTpeiikoii yka3aHo nepBoOHaYaIbHOE HANPABJICHHE IBHKEHHS PACIATOPA NPU JHCCEKIMN BUCOYHOM MbIIIbI, B — cTpeiakamu
YKa3aHO nocJieyloliee HaNpaBJieHne JBUKeHUs] PACaTopa NPH OTAeJeHHH BUCOYHOI MBIIIIbI

Figure 6. Temporalis muscle is separated as described by S. Oikawa [15]. A — spot where the elevator is inserted under the muscle is
indicated by the arrow, b — initial direction of the elevator when separating the temporalis muscle is indicated by the arrow,

B — subsequent direction of the elevator when separating the temporalis muscle is indicated by the arrow.

Iepenunusanue ckynosou oyeu.

3areM BUCOYHAs MBIIINA OTBOAMIACHE K OCHOBAHUIO
W BBIIOJHsUIACH pa3MeTKa KOHTYPOB JIOOHO-BHCOYHOM
Tpenananuu (puc. 7). [Tocne yero BBIMONHSIOCH Tepe-
MWINBaHKUE CKYJIOBOH AYTHW C 3aXBAaTOM YacTU TeNa CKy-
JI0BO#1 KOoCTH (pHC. 8).

JIoOHO-BHCOYHO-NITEPUOHANBHAS TpENaHalys U U3-
MepeHHe IO KOCTHOTO (pparMeHTa, COXpaHEHHOTO
MoCJIe MePENUINBAaHUS CKYJIOBOM TyTH.

ITocne mepenunuBaHUs CKYJIOBOW OYTM BHCOYHYIO
MBIIIIY OTBOJAWJIM 0a3aJlbHO M TIOBTOPHO OOBOAMIM
KOHTYP JTOOHO-BHCOYHO-ITEPHOHANBHON KPAHUOTOMUH
C 3aX0/IOM Ha 0a3aJbHbIE OTAENbI YEeLTyH BUCOYHOH KO-
CTH ¥ OOJIBILIOTO KPblIa KIMHOBUIHOM KOCTH (pHC. 9A).
[Tocne vero BBINONHSIN JTOOHO-BUCOYHYIO KPaHHOTO-
MHIO C TIOMOIIBI0 KpaHWOTOMa M 00pa. 3areM BbIMON-  PHCyHOK 7. Cke/1eTHPOBaHA JI00HO-BHCOYHO-NITEPHOHAILHAS
HSUTOCH M3MEPEHUE TUIOMAAN KOCTHOTO (hparMeHTa pu 00,12CTh, ONPe/ie/IeHbl KOHTYPbI J100HO-BUCOYHOI KPAHHOTOMHUH
[IOMOIIH TIPO3PAYHON MONUITUICHOBOM IMANETKH C Ha-  0€3 MepenmiMBanus CKy10Boii 1yru.

HECEHHOU Ha HEeé KBa,I[paTHOP'I CETKOH C JEJIEHNEM 1 mMm? Figure 7. Fronto-temporal area of the skull is exposed, the fronto-
(puc. 9b). temporal craniotomy is outlined without cutting the zygomatic arch.

CrnenyronM 3TanoM BBIOJIHAIOCH BBITMIINBAHHUE
OCTaBIIEHCSA YaCTH CKYJIOIIa3HMYHOTO KOMIUIEKCA, KaK
IIPY ABYXJIOCKYTHOM OPOWTO3MIOMATHYECKOM JIOCTYTIE
(puc. 1B).

Pe3yasTaThl. B Hamreit paboTe MBI OICHIIIN ILIO-
maab KOCTHOM pE3eKUMM 4YelulyH BUCOYHOM KOCTHU
1 OOJBIIOrO Kpbljla KIMHOBUAHOW KOCTH 71O JHA Cpell-
HEll 4epenHOW SMKH IPU BBIIOIHEHUU JBYXJIOCKYT-
HOTO OpOHMTO3MIOMAaTH4ECKOrO JIOCTYNa B CPaBHEHHH
C TPEXJOCKYTHBIM OpOMTO3UTOMAaTHIECKUM JOCTYIIOM,
IpHU KOTOPOM MEPBBIM 3TANOM BHIIOIHIETCS EPENHUIIU-
BaHUE CKyJNOBOH Ayru. [Ipy BHINOTHEHUM TPEXIOCKYT-
HOTO OpOMTO3UTOMaTHYECKOTO OCTYMa yNaéTcs coxpa-
HUTh IJIOLAAb KOCTEH OCHOBaHUS 4Yepemna B CpeJHEM
paBHyro 274 Mm? (CTaHAApTHOE OTKIOHEHHEe — 26,7,

Menuana — 270 [259;290], munumym 241, MakcuMyM
31 1) (pI/IC. 10). Pucynok 8. IlepenninBanue cKy/10BOi Ayru.

Figure 8. Cutting the zygomatic arch
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Pucynok 9. JIo6HO-BHCOYHO-NTePHOHAIbHASL KPAHHOTOMUS € H3MePeHHEeM «COXPAHEHHOI'0» KOCTHOro parMenra.

A — 100HO-BHCOYHO-NITEPHOHAIBbHASI KPAHHOTOMHSA, b — M3MepeHue mIomaau KOCTHOro ()parMeHTa, KOTOPbIii y1aeTcsi COXPAaHUTh

nmocJie nepenuaInBaHuA CKyJ]OBOi’l AYIra.

Figure 9. Fronto-temporal craniotomy and measured “preserved” bone fragment. A — fronto-temporal craniotomy,

b — measuring the area of the bone fragment that is preserved when the zygomatic arch is cut
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'
Tlnouann Yeurys BHCOYHOI KOCTH 3 GOIbLIOTo KPbl/Ia KIMHOBMIHOM KOCTH,
KOTOPYIO YHAETCS COXPANHTB IPH BHIIOMICHHH TpexnockyTHoro O3

Pucynok 10. ILiomanb Kocreid 0CHOBaHHS Yepena, COXpaHeHHast
NPH BHINOJHEHUH TpexJjiockyTHoro O3/1.

Figure 10. The area of bones of the skull base that are preserved
when performing the three-piece orbitozygomatic approach.

O6cyxnenne. [Ipu BBITIONHEHUH JBYXJIOCKYyTHOTO
03]1, npemnoxxenHoro J. M. Zabramski u coasr. (1998),
HE PE3CIMPYIOTCS KPBIIa M JIaTepaibHAas CTCHKH Op-
OUTHI, YTO B KOHIIC OMEPAIIUH MO3BOJISIECT BOCCTAHOBUTH
KOHTYPBI JIUIIEBOTO ckenera [2]. B onepannoHHoN paHe
MocJI€ MOAHATHA KOCTHBIX JIOCKYTOB HPEACTABIACTCA
JIOCTYN K IVIa3HMIIE, CTPYKTypaM MepeAaHell U cpeaHein
YepenHbIX sMOK. [Ipu 3TOM, eciii BO3HHKAeT He0OX0Iu-
MOCTb B OCYIIECTBIICHHH MaKCUMAaJIbHO 0a3aIbHOTO MO/~
X0Jla K CTPYKTypaM OCHOBaHHS Yepera, a TaKKe B MOJI-
BHUCOYHYIO U KPBUIOHEOHYIO SIMKY, TO TIOCJIE BBINOJHE-
HUS AByXiockyTHOro O3J] HeoOXommMoO pe3errpoBaTh
YeITyI0 BUCOYHONW KOCTH U HAPY>KHBIE OT/IEITBI OOJIBIIIOTO
Kpblla KJIMHOBUIHOW KOCTH 0 OCHOBAaHUS CpEAHEH de-
penHO#t siMku. OgHAKO, TOCTIE PEe3eKINU JaHHBIX CTPYK-
Typ ocTaércs KOCTHBINA Ne(eKT, KOTOPBI MOXET OBITh
MPUYNHON Pa3BUTHS KOCMETHYECKOTO OCIOKHEHHS
B BHZI€ BUCOYHOTO YTITYOJICHUS.

[TpuanunuansHoe otTinune TpéxiockytHoro O3],
npemoxernnoro A. Campero u coast. B 2010 1., oT AByX-
JIOCKYTHOTO, mpeioxeHHoro J.M. Zabramski u coasr.
B 1998 1., 3aKiodaeTcs B TOM, 4TO TIepe] BHITIOTHECHUEM
J00HO-BUCOYHO-NITEPHOHATIBHON KPAHHOTOMHH TEPETIN-
JIMBAIOT CKYJIOBYIO Oyry. JIaHHBIM IpUEM MO3BOJISET OT-
BECTH BHCOYHYIO MBIIIIY HMXE U OOHXUTH OOJBIIYIO
YacTH YeIIyW BHCOYHOH KOCTH M HAPYXHBIX OT/IENIOB
KPBUILEB KIMHOBUIHON KOCTH. bmaromapst stomy, mpu
HEOOXOIMMOCTH BBINIOJIHUTE Oojiee Oa3aibHBIM IOIXOA
K CTPYKTypaM OCHOBAaHHS depera, yhaeTcs n30exaTb
PE3eKIMHU JaHHOH YacTH Yeperna, U CO3AI0TCs YCIOBHUS
JUI BKJIIOUEHUsS €€ B JIOOHO-BHCOYHO-NTEPHOHANBHBIN
KOCTHBIH JIOCKYT.

[Tocne BbIMOMHEHUS JIOOHO-BUCOYHO-TITEPHOHAIB-
HOW KpaHHMOTOMHH, BKJIFOYAIOIIEH B ce0s Oa3aibHbIE OT-
JIeNbl YeIyd BUCOYHON KOCTH M OOJBIIOTO Kpblia KIH-
HOBMJHON KOCTH BIUIOTh JI0 YPOBHS CpelHEH depenHoil
SIMKH, BBIMIJIMBAIOT BTOPYI0 4acTb CKYJIOITIa3HMYHOIO
KoMILIekca. TexHuKa (hopMHUPOBAHUS BTOPOH YacTH CKY-
JIOTIa3HUYHOTO KOMIUIEKCAa HAEHTHYHA TEXHUKE, OIH-
caHHOM Jyia AByxJockyTHOro O3]l, HaunHast ¢ TPEThEro
MpONHIa, MPOXOASIIET0 Yepe3 Telo CKyJIOBOM KOCTH.
B wnTore nmoxy4aercst TpH KOCTHBIX JIOCKYTa: JIOOHO-BU-
COYHO-NITEPUOHAJIBHBIN M TIPECTABICHHBIN BYMS JIO-
CKyTaMH CKYJIOITIa3HUYHBIN KOMILIEKC. BucouHslii oTpo-
CTOK CKYJIOBOH KOCTH U CKYJIOBOM OTPOCTOK BHUCOYHOM
KOCTH (OPMHUPYIOT IEPBYIO YacThb, & TEJIO CKYIOBOH KO-
CTH, KPBIIIA U JIATEpalIbHAsl CTEHKA IIA3HUIBl — BTOPYIO
4acTh CKYJIOIVIA3HUYHOTO KoMmIuiekca. lIpm 3akpbeITuu
paHBI 00€ YaCTH CKYJIOTIa3HWYHOTO KOMILJIEKCA COEAH-
HSIOT MEXJy cO0OH KOCTHBIMH IIBaMH WM METauInye-
CKHMH TJIACTHHAMH.

Ora e rpynna aBtopos B 2014 . npeacrasuia apy-
ryro Momudukanuto TpexiockyrHoro O3/l [13]. Omum
MIPE/IIOKIITH TIEPBBIM 3TATIOM BBINOIHATH JIOOHO-BHUCOU-
HYI0 KpPaHHOTOMHIO, a 3aTeM IEpENMINBaTh CKYJIOBYIO
nyry. Ha Ham B3misn, npu Takod MOCIETOBATENIbHOCTU
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TEPSETCS CMBICHT BBINOMHEHHsI TpexijockyTtHoro O3],
MOCKONBKY IIPU HEM BBIMOJIHAETCS CTaHIapTHAs! KOCTHAsI
pe3eKnus CTPyKTyp OCHOBAHUS Yepera.

Takum 006pa3oM HpH BBIMOIHEHUH TPEXJIOCKYTHOTO
O3/1, npu KOTOPOM TIEPBBIM 3TAIIOM BBIIOJHSIETCS Iepe-
MIJINBAaHUE CKYJIOBOW IyI'M, CO3IAETCS BO3MOKHOCTB
JUTSL ICKITFOYEHHSI TOIBUCOYHOM PE3EKIINU U COXPAHECHUS
YacTH YEIIyH BUCOYHOI KOCTH M OOJIBIIOrO Kpblia K-
HOBUIHOH KOCTH. B cpemHem miomans cCOXpaHEHHOTO
(parmenTa Koctu coctasiseT 274 mm?. Borpoc o Heo6-
XOIMMOCTH COXPAHEHHUS JAHHOTO Y9acTKa KOCTH HE MMe-
€T OJJTHO3HAYHOTO OTBETA.

KiroueBbIM  HEOCTAaTKOM — COXpaHEHHsS JaHHOTO
(hparmMeHTa KOCTH SIBISIETCS TO, YTO TPH TPEXIOCKYTHOM
JIOCTyIE OpOMTO3UTOMATHYECKUH KOCTHBIH JIOCKYT CO-
CTOWT U3 IBYX (PparMeHTOB, B CBSA3M C YEM BO3HMKAET
HEOOXOZIMMOCTh JJONONHUTENBHON (UKCALMU TIPH €ro
PEKOHCTPYKIIHH.

OCHOBHBIMH TIPEUMYIIECTBAMH TIPH COXPaHEHUH
JAHHOTO (parMeHTa KOCTH SBIISIOTCS CJEIYIOIIUE
acIeKThl — He HapymiaeTcst popMa 4deperna, OTCYTCTBY-
€T HeOOXOTUMOCTD PE3eKIMU KOCTEeH OCHOBaHUS Yepera,
HET HeO6XO[lI/IMOCTI/I B BBIIIMJIIMBAHUU KOCTHOI'O 60pTI/I-
Ka I KOCTHBIX MPONHJIOB, COCAUHAIOIIHNX BEPXHIOKO
W HIDKHIOIO [VIa3HUYHBIC IICTH MPpH (HOPMHUPOBAHUH Op-
OMTO3UTOMATUYECKOTO JIOCKYTa, TaK¥Ke, BEPOSITHO, CHHU-
KACTCA pUCK pasBUTUA BUCOYHOT'O yFJ'[y6J'IeHI/I$I.

3akirodyenne. IIpy BBINOIHEHUH TPEXJIOCKYTHOTO
O3]1, mpu KOTOPOM TEPBHIM 3TAIIOM BBITTOIHAETCS TIEpe-
MUJINBAaHUE CKYJIOBOW IIyI'M, CO3IAeTCA BO3MOXKHOCTB
JUISL HCKITFOYEHHSI IOIBUCOYHOH PE3EKINHU U COXPAaHEHUS
YacTH YEIIyHd BUCOYHOI KOCTH M OOJIBIIOrO Kpblia K-
HOBUJHOM KOCTH. B cpeaHeMm miomaab COXpaHEHHOIO
(parmMeHTa KOCTH COCTaBIsIeT 274 MM2.,

Kongnuxm unmepecos. Asmopwi 3as6ns10m 06 omcymcmeuu
xongnuxkma unmepecos. Conflict of interest. The authors
declares no conflict of interest.

@unancuposanue. Hccrneoosanue nposedeno 6e3
cnoncopckou nodoepacku. Financing. The study was
performed without external funding.

Cobniooenue npas nayueHmos u nPAgUL GUOIMUKU.

Bce nayuenmor noonucanu unghopmuposannoe coenacue

Ha yuacmue 6 ucciedosanuu. Compliance with patient rights
and principles of bioethics. All patients gave written informed
consent to participate in the study

ORCID asmopos / ORCID of authors
Menvuenko Cemén Anopeesuu/
Melchenko Semyon Andreevich
0000-0001-7060-0667

Yepexaes Bacunuii Anexceeeuy/
Cherekaev Vasily Alekseevich
0000-0001-6881-7082

Cygpuanos Anvbepm Axpamosuu/
Sufianov Albert Akramovich
0000-0001-7580-0385

Huxonenxo Braoumup Hukonaesuy/
Nikolenko Vladimir Nikolaevich
0000-0001-9532-9957

Tonoones I'pucopuii Egeenvesuy/
Golodnev Grigorii Evgenevich
0000-0002-3706-7749

Tuzamynaun Mapam Pumosuy/
Gizatullin Marat Rimovich
0000-0002-6809-4694

Jlacynun Huxonau Baaoumuposuy/
Lasunin Nikolay Viadimirovich
0000-0002-6169-4929

Llenseun Uean Cepeeesuu/
Shelyagin Ivan Sergeevich
0000-0002-0877-7442

Cypuxoe Apmem Anamonvesuy/
Surikov Artem Anatolievich
0000-0002-7437-6137

Cnucok 1uTeparypsl.

1. Hakuba A, Liu S, Nishimura S. The orbitozygomatic infratemporal
approach: a new surgical technique. Surg Neurol. 1986;26(3):271—
276. doi: 10.1016/0090-3019 (86) 90161-8.

2. Zabramski JM, Kiris T, Sankhla SK, Cabiol J, Spetzler RF.
Orbitozygomatic craniotomy. Technical note. J Neurosurg.
1998;89(2):336-341. doi:10.3171/jns.1998.89.2.0336

3. IInuyrun A. A., AnekceeB A.T., [Jlanunos B. 1., [Tamaes b. 1O.,
IToroBa T. V. MeHMHIHOMBI TI€peIHEl U CPEHEH YepeIHbIX SIMOK:
TaKTHKa BEIOOPA XMPYPrUYECKOTo I0CTyNa U pe3ynbTarsl 10-neTHero
XUPYPTrU4eCcKOro oInbiTa B HEHpoxupyprudeckoit kimHuke [AY3
«MK/Ly // Poccuiickuii HeUpOXUPYPTUUCCKUIA JKYPHAT UM. IPO-
tdeccopa A.JI. ITonenosa. 2022. Vol. 14, Ne 3. C. 46-56. doi:
10.56618/20712693_2022 14 3 46 [Pichugin A.A., Alekseev A.G.,
Danilov V.I., Pashaev B. Yu., Popova T.I. Meningiomas of anterior
and middle cranial fossae: strategy for the choice of surgical
approach and the results of 10-year experience of GAUZ “MKDC”

neurosurgical clinic // Rossiiskii neirokhirurgicheskii zhurnal imeni
professora A.L. Polenova. 2022. Vol. 14, Ne 3 pp. 46-56. doi:
10.56618/20712693 2022 14 3 46]

4. UYepexae B.A., T'ons6un /1. A., benos A. U., Paguenxos H. C.,
Bunokypos A.T, bekames A. X., Spallone A. Opouro3uroma-
THYECKHE JOCTYIIbI K OMYXOJISIM OCHOBaHUs Yepera, pacipo-
CTPAHSIOLUIMMCS B TNIA3HUILY, OKOJIOHOCOBBIEC ITa3yXH, IOJIOCTh
HOCa, KPBUIOHEOHYIO U MOJBUCOYHYIO IMKH. Bormpocsr Heii-
poxupypruu uMm. H. H. Bypaenko. 2015. T. 79. Ne 5. C. 5-18.
doi:10.17116/neir020157955—-18 [Cherekaev V. A., Golbin D.A.,
Belov A. 1., Radchenkov N.S., Vinokurov A. G., Bekyashev A. H.,
Spallone A. Orbitozygomatic approaches to tumors of skull base
involving orbit, paranasal sinuses, nasal cavity, pterygopalatine
fossa and infratemporal fossa. Zhurnal Voprosy Nejrokhirurgii
Imeni N.N. Burdenko 2015. T. 79. Ne 5. C. 5-18. doi:10.17116/
neiro20157955-18]

POCCHUNCKHAMN HEMPOXUPYPTUUYECKHUM KYPHAJ umenn npodeccopa A.JI. Ioaenosa 73



OPUTUMHAJBHBIE CTATbHU

5.

Vaca E.E. et al. Postoperative temporal hollowing: Is there a surgical
approach that prevents this complication? A systematic review and
anatomic illustration // J. Plast. Reconstr. Aesthetic Surg. Elsevier
Ltd, 2017. Vol. 70, Ne 3. P. 401-415. doi: 10.1016/1.bjps.2016.10.008.
Gongalves D.B. et al. Esthetics outcomes in patients submitted to
pterional craniotomy and its variants: A scoping review // Surg.
Neurol. Int. 2021. Vol. 12. P. 461. DOI: 10.25259/SNI_485_2021
Oikawa S. et al. Retrograde dissection of the temporalis muscle
preventing muscle atrophy for pterional craniotomy. Technical
note // J Neurosurg. 1996. Vol. 84, Ne 2. P. 297-299. DOI: 10.3171/
jns.1996.84.2.0297

Youssef A.S. et al. Combined subgaleal/myocutaneous technique for
temporalis muscle dissection // J. Neurol. Surgery, Part B Skull Base.
2012. Vol. 73, Ne 6. P. 387-393. DOI: 10.1055/s-0032-1326778
Gordon C.R., Yaremchuk M.J. Temporal augmentation with methyl
methacrylate // Aesthetic Surg. J. 2011. Vol. 31, Ne 7. P. 827-833.
DOLI: 10.1177/1090820X11417425

Tom XV, Ne2, 2023

. Youssef AS, Willard L, Downes A, Olivera R, Hall K, Agazzi S, et

al. The frontotemporal-orbitozygomatic approach: Reconstructive
technique and outcome. Acta Neurochir (Wien) 2012;154:1275-83)
doi: 10.1007/s00701-012-1370-9

. Choudhry O.J. et al. Reconstruction of pterional defects after

frontotemporal and orbitozygomatic craniotomy using Medpor Titan
implant: Cosmetic results in 98 patients / Clin. Neurol. Neurosurg.
Elsevier B. V., 2013. Vol. 115, Ne 9. P. 1716-1720. DOI: 10.1016/j.
clineuro.2013.03.014

. Campero A. et al. Three-Piece Orbitozygomatic Approach // Oper.

Neurosurg. 2010. Vol. 66. P. onsE 119—onsE 120. doi: 10.1016/j.
clineuro.2013.03.014.

. Campero A. et al. Three-step anterolateral approaches to the skull

base // J. Clin. Neurosci. Elsevier Ltd, 2014. Vol. 21, Ne 10. P. 1803—
1807. doi: 10.1016/j.jocn.2014.01.020

74

RUSSIAN NEUROSURGICAL JOURNAL named after professor A.L. Polenov



