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PaspaboTka cxeMaTU4YeCKUX M306paXkeHUM

no yAaNeHuIo rnasHoro s6s10ka U opMMUpoOBaHUIO
ONOpPHO-ABUraTeNbHOW KY/IbTU ANS UCNONb30BaHuUS
B NpaKTUKe BpayaMu 0¢TasbMOJIOrM4YeCcKoro

U peHTreHonoruyeckoro npoguaeu
N.B. Nasbigos ', U.C. Tpupacosa?, H.C. Ceposa?, 0.10. Masnosa?, K.A. KoHosanos *

! MOCKOBCKMIl Hay4HO-MCCNeA0BATENBCKMIA OHKOJIOTMYECKMA MHCTUTYT uM. T1.A. TepueHa — ¢uinan HaumoHanbHoro MeanLMHCKOro
uccneoBaTeNbCKOro LieHTpa paauonoruu, Mocksa, Poccust;

2 MepBblit MOCKOBCKMI rocy1apCTBEHHbIA MeAULMHCKIIA YHuBepeuTeT uM. .M. Ceuenosa (CeueHoBckuit Yusepeutet), Mocksa, Poceus:;
% 1586 BoeHHbII KIMHMYeCKMiA rocnuTanb, Mocksa, Poccusa

AHHOTALNA

AxtyanbHocTb. Ha cerofHsAWHWA [eHb BOMPOC 3HAOMNPOTE3UPOBAHMA [N1a3HOr0 A06JIOKa ABNAETCA KpaiHe aKTyanbHOW
npo6neMoi BBULY HECKObKMX (haKTOPOB: HaNWMYUs PasnMyHbIX METOAMK YAaNeHWs rnasHoro sbfoka, pasHoobpasus cy-
LLIeCTBYHLLMX UMNNAHTATOB U XMPYPrUYECKUX TEXHUK YCTAHOBKM, 0COBEHHOCTEN HeCTaHAAPTHLIX NONOCTel nepen, npoTe-
3MpOBaHWEM, OTCYTCTBMA €AMHOr0 anroputMa 0bcnefoBaHNUs MaLUMEHTOB Ha A0- W MOCNEOoNepaLMoHHbIX 3Tanax, a TakKe
TpyAHOCTei B peabunutauny naumeHToB ¢ aHOMTasbMOM U BbICOKMMM TPpeb0BaHUSMU K 3CTETUHECKON COCTaBNSIOLLEN.
Llenb — paspaboTka cxeMaTUyeckux M306paKeHui No BbIMOSHEHWK) Pa3IUYHBIX METOLMK OMepaTUBHBIX BMELLATENIbCTB
npu yaaneHuu rnasHoro s6noka u GopMUPOBaHUM MOLBUKHON OCHOBBI [J11 KOCMETUYECKOr0 NpoTe3a.

Matepuanbl u Metogbl. 3a 2020-2023 rr. B pasHbIx yupexaeHusx obino obcnenosaHo 43 naumenTa (100 %) ¢ uenbio 3H-
L0MpoTe31poBaHus rnasHoro a610Ka, ot 18 go 65 net, 23 MyxumHbl 1 20 eHLWMH. [poaHannM3upoBaHbl AaHHblE KOMMbIO-
TepHO ToMorpaduu, Nosly4eHHbIe B OTAENEHWM Ny4eBoi AuMarHocTMKW N2 2 YHUBEpPCUTETCKON KIIMHUYECKOM 605bHULbI NO 1
CeyeHoBcKoro YHusepcuteTa U Ha 6ase OTKY «1586 BoeHHbIN KnuHMyeckuii rocnutanb» MuHobopoHbl Poccu.
Pe3ynbrathl. Bcem naumnentam (n = 43; 100 %) BbinonHeHa onepauus — ynaneHue rnasHoro A6510Kka B pa3fnyHbX Mou-
(QUMKaLmMsAX B 3aBUCUMOCTU OT UCXOLHOMO COCTOSAHMSA, B 39 cnyyasx (78 %) — peKOHCTPYKTMBHas onepaums Mo yCTaHOBKe
3HAO0NpOTE3a rnasHoro AbioKa ¢ uenbio GopMUpoBaHKUS 06bEMHON OMOPHO-LABUraTeNIbHON KYNbTU U AanbHErLeMy Ha-
PYKHOMY KOCMETWUYecKoMy npoTe3upoBanuio. Y 10 naumeHToB (22 %) sHponpoTe3 Obii YCTaHOBMEH MOCAE 3HYKNeaLumn
rnasHoro s6noka, y 33 (78 %) — nocne 3BucLepaLmy B pasnnyHbiX MOAUDUKALMAX.

BeiBoa. B naHHoii paboTte npefcTaBneHbl cxeMaTUyecKue M300paXeHns 0 pasnnyuHbIX TEXHUKAX 0NepaTUBHOIO yAaneHus
rnasHoro f650Ka, Co30aHNA OMOPHO-LABUraTENbHON KYNbTH, BUA4AX 3HAOMPOTE30B, BO3MOXKHOCTAX HApPYXHOTM0 KOCMETU-
YECKOro MpOTe3VPOBaHUA U HANMYUA OCNIOXKHEHWH, a TaKXKe OMTUMANbHbIA MPOTOKON KOMMbIOTEPHO-TOMOrpaduyecKoro
UccnefoBaHUs 41 ONMUCaHMS NONYYEHHbIX U300paXeHuN.

KnioueBble cnosa: MCKT; 3HaonpoTe3upoBaHue; 3BUCLEPaLMS; HYKNeaUus; NlydeBass AMarHOCTUKa; opbuTa; onopHo-
[iBUraTeNibHas KynbT.
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Development of schematic representations for globe
removal and formation of the supporting-motor stump

for use in ophthalmological and radiological practice

Dmitry V. Davydov ', Irina S. Gridasova?, Nataliya S. Serova?,

Olga Yu. Pavlova?, Konstantin A. Konovalov ®

! P.A. Herzen Moscow Oncology Research Institute, branch of the National Medical Research Center of Radiology, Moscow, Russia;
2 |.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia;
3 1586 Military Clinical Hospital, Moscow, Russia

ABSTRACT

BACKGROUND: Today, the issue of globe endoprosthetics is an extremely important problem due to several reasons: the pre-
sence of various methods for globe removal, the variety of implants and surgical installation techniques, non-standard cavities
before prosthetics, the lack of a unified algorithm for examining the patients at the pre- and postoperative stages, as well as
difficulties in the rehabilitation of patients with anophthalmos and high aesthetics requirements.

AIM: Development of schematic images of performing various surgical techniques for globe removal and forming a supporting-
motor stump for a cosmetic prosthesis.

MATERIALS AND METHODS: During 2020-2023, in different institutions, 43 patients (100%) were examined for globe endopros-
thetics, from 18 to 65 years old, 23 men, 20 women. The authors analyzed CT data obtained at the radiological department No. 2
of Sechenov University and at the 1586 Military Clinical Hospital of the Russian Ministry of Defense.

RESULTS: All patients (n = 43; 100%) underwent a globe removal in various modifications depending on the initial condition,
in 39 cases (78%) — reconstructive surgery for the endoprosthesis installation in order to form a volumetric supporting-motor
stump, and further external cosmetic prosthetics. In 10 patients (22%), the endoprosthesis was installed after enucleation of
the globe, in 33 (78%) — after evisceration in various modifications.

CONCLUSIONS: This paper presents schematic images of various techniques for surgical globe removal, formation of a sup-
porting-motor stump, types of endoprostheses, the options of external cosmetic prosthetics and the presence of complications,
as well as a CT protocol for the description of obtained images.

Keywords: MSCT; endoprosthetics; evisceration; enucleation; radiological imaging; orbit; supporting-motor stump.
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OPTNHATIBHBIE CTATBN

AKTYAJIbHOCTb

Mo odpuumanbHbIM AaHHbIM, B Poccuiickon Qepepaumm
B [N1a3HOM MpoTe3upoBaHun Hyxpatotcs bonee 400 Thic.
yenosek [1-3]. CnoxHocTb AaHHOM npobnembl obycnosne-
Ha cpasy HecKONbKUMU (aKTopaMu: HalMYMEM Pa3IUYHbIX
METOLMK YAaneHuUs rnasHoro sboka, pa3HoobpasueM cyLue-
CTBYHOLLMX UMMIAHTATOB U XMPYPrUYECKUX TEXHUK YCTaHOBKM,
0C06EHHOCTAMM HECTaHAAPTHBIX MOOCTEH nepen MpoTesn-
pOBaHWeM, OTCYTCTBMEM eAMHOr0 anroputMa obcnefoBaHus
MauMeHTOB Ha A0 W MOCNeonepaUmMoHHbIX 3Tanax obcnepo-
BaHWA, a TaKKe TPYOHOCTAMW B peabunutaumy nauMeHToB
C aHO(TaNbMOM U BbICOKUMM TpeboBaHMAMK K 3CTETUYE-
CKoW cocTaBnstowwen. B Poccuiickoii Depepaumm exerogHo
npoBoauTcs oKono 12 ThiC. OMEpaTMBHBIX BMELLATESNLCTB
Mo yAaneHuto rnasHoro sbnoka, npu atoM bonee 50 % na-
LMEHTOB COCTaBNIAKOT nMua TpynocnocobHoro Bo3pacTa
(o1 14 po 45 ner) [1-3].

Cpeay npuumH ypaneHus rnasHoro sbyoka vatle BCero
(UrypupytoT TpaBMaTUUeCKVe NOBPEXAEHNS rMasa 1 ux no-
CNefCcTBUS Y UL MONIOAOr0 M TPYA0CMOCOBHOro Bo3pacTa,
panee CrnefytT OHKONOTMYECKMe 3ab0NeBaHuUs, BTOPUYHAS
abconoTHas onepupoBaHHas rnaykoMa, bydTansM, cumMnaTu-
YecKoe BOCMaseHNe U YBEUT C Yrpo30ii CUMNaTUYECKOi od-
TanbMWK, a TaKXKe KOCMeTUYecKue MoKasaHus K yAaneHuo
cnenoro rnasa [4-7].

Mocne aHyKeauun NpOUCXOAAT 3HauuTesbHble Aedop-
Mauuu OpbuTanbHbIX CTPYKTYP: MATKME TKaHW, He BCTpevas
LaBMNeHus INasa, CMeLLaloTcs Briepes, CNasBLUMICA C HUMM
KOHBIOHKTUBA/IbHBIM MELLOK YKOpauMBaeTCs, BCA rNasHas
BnazguHa MeHseT dopMy. psaMble MbILLbI NOCe Nepeceye-
HWS, COKPALLAACh, BbIBOPAYMBAIOT Kpasi TEHOHOBOW Kancybl,
npuaasas MM opMy HemnpaBUIbHOTO YEeTbIPeXyrosibHUKa
[2, 5, 6-8]. B pe3ynbrate yaaneHus rnasa 6e3 dhopmmposa-
HWs 06LEMHOM onopHo-aguratesibHoii Kynbt (00K) y naum-
€HTOB BO3HWKAeT Liefbli pag, npobneM NCUXonoruyeckoro,
(u3mnonornyecKoro, KOCMETUYECKOr0, COLMANbHOTO XapaK-
Tepa, KOTOpbIe CYLLLECTBEHHO BIIUSAIIOT Ha UX KAYECTBO MU3HW.
B HekoTopbix cnyyasx 0K ¢popmupyeTcs MeCTHbIMU TKaHAMK
0e3 0JHOMOMEHTHOI NOCTAHOBKW UMMNaHTaTa, B pesynbTaTe
3TOr0 CO3AAIOTCH YCNOBUA ANS PasBUTUS «aHodTanbMuye-
cKoro cuHapoMar [9, 10].

CyLecTByeT MHOXECTBO PasfMyHbIX METOAO0B YAANEeHMS
rnasHoro fb0Ka, Bce U3 KOTOPbIX UMetoT 0bLLylo Lenb —
YCTpaHuTb 60eBOM CMHLPOM B C/IEMOM /a3y, co3aTb 06b-
EMHYI0 MOABWKHYI0 OMOPHYK KylbTHO ANS MaKCUMalnbHO
BO3MOXHOM Nepefiayn JBMKEHUS Ha KOCMETUYECKUI NpoTe3
W UCKIIIOYNTb PUCK Pa3BUTUS CUMMATUYECKOTO BOCMaNeHMs
B MapHOM a3y W COXPaHUTb MPU 3TOM KOCMETMYECKM NpU-
emneMblii Bug, [1-9]. [Ina coxpaHeHus npaBUIbHOrO COOT-
HOLLIEHWS1 aHaTOMMYECKUX CTPYKTYp B opbuTe yaaneHue rnas-
Horo f610Ka He0BX0AMMO BbIMOJHAT C UCMOSIb30BAHNEM
opbuTanbHOro MMNNaHTaTa UM 3HA0MPOTE3a, KOTOPbIN BOC-
MoJHT 0OBEM yansemoro rnasa ¢ y4ToM napaMeTpoB nap-
Horo. KpoMe Toro, yaaneHue rnasHoro A6510Ka, BbIMOIHEHHOE
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¢ popmupoBaHneM 01K cnocobeTByeT npaBunbHOMY Moso-
JKEHMIO [1a3HOr0 NpoTe3a B NOA0CTH, COXPaHEHUI HOpMaJlb-
HOrO TOHYCa U CUMMETPUYHOMY KOHTYpy Bek [1-9, 11].

JHponpoTe3bl rnasHoro f6;0Ka — 370 MeAULMHCKWE
npoTesbl, UCMonb3yeMble AN 3aMeHbl [N1a3Horo sbnoka
n ¢opmmpoBaHus 0bbEMHOM nogswxHoi OLK [1-5, 7-9,
12-14]. Ina dopmupoBaHua OLK cyliectByeT MHOXeCTBO
PasfiUYHbIX MaTepuanoB W KOHCTPYKLMN: 0(hOpMAeHHble
1 HeodOpMIEeHHbIE ayTOTPaHCMNaHTaTbl (KUp, XpALL, Aep-
MaToXMpoBble UMK dacumanbHble NOCKYThl U T. A.), anno-
TpaHcnnaHTaThl (PEGEPHBIN KaflaBepHbIN XPALL, KOCTb U T. [L.),
MOKPBITbIE UM Be3 MOKPbITUS UMMAHTaTbl U3 MPUPOSHOIO
MMM CMHTETUYECKOro FMApOKCHMANaTUTa U KepaMuyeckue
MMMNNaHTaThl, NOIMMEPHbIE UMMNMAHTaThl (MOIUITUIIEHOBbIE,
nonuTeTpadTOpPITUNEHOBbIE, TMAPOTeNeBbIe, CUMKOHO-
Bble U [p.), MeTaN/IMYecKMe UMNaHTaThl (HUKENNG, TUTaHa
U Ap.), HeoopMIEHHbIE CUHTETUYECKME (YrNepoaHbLIA BOIA-
JIOK, KoJinareHoBas reMoctatuyeckas rybka um gp.) [1-5, 7-9,
12-14].

K KaxpoMy naumeHTy ¢ aHohTanbMUYECKUM CUHAPOMOM
W MNaHMpyeMbIM 3HAONPOTE3UPOBAHMEM Na3HOro ABJIOKa
HeobX04MM MHAMBMAYaNbHbIA NOAXod npu obcnefoBaHUy
u Bblbope opbMTaNbHOrO MMMNaHTaTa, C 00s3aTesbHbIM
YY4ETOM aHaTOMMYEeCKWUX 0COBEHHOCTEM M NapaMeTpoB Op-
OWUTbI ANA NONYYEeHUs ICTETUYECKM YOOBSIETBOPUTESLHOMO
pe3ynbTata, JobUTbCA 3TOr0 BO3MOXHO TONIBKO Ha OCHOBE
MPUMEHEHUs MNIAHUPOBaHUS Ha OCHOBE BbLICOKOTEXHOJO-
TMYHBIX METOAO0B JTy4eBOM AMarHOCTUKM, B 4acTHOCTH, Mo-
CPeACTBOM BbINOJIHEHUS! KOMMbIOTEPHON ToMorpaduu [9, 11,
15, 16].

He MeHee BaHbIM SIBISIETCA BOMPOC BbIOOPa TEXHUKM
onepaTMBHOrO BMeLUaTeNlbCTBa: yAaneHus rnasHoro s6o-
Ka MeToAaMu 3HYK/Ieauuu WM 3BUCLiepaLuv B 3aBUCUMO-
CTU OT NaToNIOrMYecKoro MpoLecca, a TakKe MPUMEHEHUS
TEXHUKM (QOPMUPOBAHWA OMOPHO-ABUFaATENIbHON KyNbTH
¥ 3HAOMPOTE3NPOBAHMUSA C LieMbH NMOSYYeHUs OMTUMAIBHOIO
(YHKLMOHANBHOr0 1 3CTETUYECKOr0 pe3ynbTata Npu UHAMBH-
[yanbHOM NpOTe3UPOBaHNN.

Llene — paspaboTka cxeMaTUYeCcKMX M30bparkeHui
Mo BbINOSIHEHWUIO Pa3NIMYHBIX METOAMK OMEPATUBHbIX BMELLA-
TeNbCTB M0 YAaNeHUo rnasHoro abnoka npu popMmpoBaHum
MOABWHOI OCHOBBI /151 KOCMETUYECKOro NpoTesa.

MATEPUAJIbl U METO/bI

3a 2020-2023 rr. B pasHbIx ydpexaeHusx bbino obcne-
noBaHo 43 nauvenTa (100 %) ¢ Lenbio 3HA0NPOTE3MPOBAHUA
rnasHoro s6noka, ot 18 no 65 net, 23 MyxunHbl n 20 KeH-
LLMH.

AsTopamu 6binM NpoaHanu3vpoBaHbl faHHbIE KOMIbHO-
TepHoii ToMorpadum (KT), nonydeHHble B OTAENEHWM Ny4eBO
amarHocTuku N2 2 Ha 6ase YHMBEpPCUTETCKOM KIIMHWUYECKOM
BonbHUUbl N 1 CeueHoBCKOro YHuBepcuteTa 1 Ha base OIrKY
«1586 BoeHHbIA KNMHUYECKMA rocnuTanb» MuHOBOpPOHbI
Poccun.
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Puc. 1. CxeMatuueckoe n3obpaxeHue CTPYKTypbl OpbUThI B HOpME.
nasHoe s6710Kk0 OKPYrNoi GOpMbI, C YETKUMU POBHBIMUA KOHTYpa-
MM, XpyCTanuK BU3yanuaupyeTcs. 3puTenbHbIA HepB 1 NpsAMbIe Ma-
30/1BUraTesIbHble MbILLILbI MPOCIEXMUBAIOTCA Ha BCEM NPOTSKEHUM,
C YETKMMM POBHBIMW KOHTYPaMu. [1110THOCTb M CTPYKTYPa KUPOBOM
KrneTyaTku opbuTbl ofHOpPOAHasA. [lononHUTebHbIX 00pa3oBaHuii,
KOCTHO-TPaBMaTMYeCKUX WM KOCTHO-AECTPYKTUBHBIX U3MEHEHWN
He BbISIBNIEHO

Fig. 1. Schematic representation of the normal orbital structure.
The globe is round in shape, with clear, even contours, the lens is
visualized. The optic nerve and recti extraocular muscles can be
traced throughout their entire length, with clear, even contours.
The density and structure of the orbital fat tissue is homogeneous.
No additional masses, bone-traumatic or bone-destructive changes
were identified

WhTepnpetaunio KT-AaHHbIX Yy NaUMEHTOB HauMHanm
C aHanM3a MyNbTUMIaHApHBIX PEKOHCTPYKLUMA B pexuMe
«KOCTHO0» OKHa. [1py 3TOM BaXKHbIM acneKTOM MpaBuIbHOTO

Vol 16(4)2023

Ophthalmology Reports

aHanu3a 6biio BbipaBHMBaHME M300paxeHnin Ha paboueit
CTaHuMK, A0BMBasCh MaKCMManbHOM CUMMETPUYHOCTH CTO-
PoH. [Ins nonyyeHns NOMHOLLEHHOTO U306paxeHns NonocTu
0pbuT B carnTTanbHO NOCKOCTM BLINOSHANN BblpaBHUBaHNE
“306paXKeHns no cpesy 3puUTENbHOTO HepBa B aKCWaNbHOM
M0CKOCTW.

PE3Y/IbTATbI

Bcem naumenTam (n = 43; 100 %) BbinonHeHa onepa-
UM — ypaneHue rnasHoro a6noka B pasnmyHbIx Mogudu-
KaLMsX B 3aBUCUMOCTM OT UCXOLHOIO cocTosHuS, B 39 cny-
yasx (78 %) — peKOHCTPYKTUBHAsA onepaLys No YCTaHOBKE
3HJ0NpOTE3a rnasHoro A6MoKa ¢ Lenblo popMUpoOBaHUS
06beéMHoi O[IK n panbHeiileMy HapyXHOMY KocMeTuye-
cKoMy npoTesupoBaHuio. Y 10 nauueHToB (22 %) 3Hpo-
NpoTe3 YCTaHOBMEH MOCNe 3HYKMeaLun rnasHoro sbnoka,
y 33 (78 %) — nocne 3BucUepauum B pasiUYHbIX MOAM-
buKaumax.

lpu aHanM3e onepaLMoHHbIX AaHHBIX pa3paboTaHbl cxe-
MaTUYeCKne M300paXKeHUs PasfiMyHbIX BUAOB XUpypruye-
CKOro ymaneHus rnasHoro s6noka u dopmmposanus 0K
ONS UCMONMb30BaHUS B MPaKTUKe Bpayamu odramonoru-
YEeCKOro U peHTreHonorudyeckoro npoduneir. lpu aHanuse
KT-maHHbIX Bbi1 chopMUpOBaH NPOTOKOJ ONMCAHUS U KpU-
Tepum oLeHKU 3P hEKTUBHOCTH IHL0NPOTE3UPOBAHMSA FNa3-
Horo sbnoka (puc. 1-19).

Puc. 2. MCKT opbuTbl, akcuanbHbI Cpes, pexuM MArKOTKaHHON peKOHCTpYKLmMK. CTpyKTypbl opbuThl B HOpMe. Na3Hoe s6710K0 OKpyrioi
(OpMbl, C YETKUMM POBHBIMU KOHTYPaMM, XpYCTaNiMK BU3YanuaupyeTcs. 3puTenibHblii HEpB U NPSMbIE F1a30ABUraTeslbHbIe MbILLLbI MPo-
CNEXMBAKOTCA HA BCEM NPOTSXKEHUM, C YETKUMU POBHBIMU KOHTYpaMu. [1N0THOCTb U CTPYKTYpa XUPOBOIA KNeTYaTKK 0pbuThI 0fHOpOHaS,
npubnmsutencHo ot —80 go —110 HU. [ononHuTtenbHbIX 06pa3oBaHWi, KOCTHO-TpaBMaTUYECKUX UM KOCTHO-AECTPYKTUBHBIX U3MEHEHWN
He BbISIBNIEHO

Fig. 2. MSCT of the orbit, axial section, soft tissue reconstruction. Normal orbital structures. The globe is round in shape, with clear, even
contours, the lens is visualized. The optic nerve and recti extraocular muscles can be traced throughout their entire length, with clear,
even contours. The density and structure of orbital fat tissue is homogeneous, ranging approximately from —80 to —110 HU. No additional
masses, bone-traumatic or bone-destructive changes were identified
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OPTNHATIBHBIE CTATBN

1. MeToauKa 3HYyKneauum

Puc. 3. lNonHoe ynanenue rnasHoro sbno-
Ka 6e3 ogHOMOMEHTHOro (opMUpoBaHUA
OJK v ycTaHoBKM 3H[0NpOTE3a, OCTaBLUMI-
s (parMeHT 3pUTENbHOTO HepBa, B 3aJHEM
oTZene BM3YyanuU3MPYIOTCS COKPaTUBLLMECS
rNa30[BUraTeNibHbIe MbILLILibI

Fig. 3. Complete removal of the globe with-
out simultaneous formation of a supporting-
motor stump and without installation of an
endoprosthesis. The remaining fragment of the
optic nerve is present, contracted oculomotor
muscles are visualized in the posterior section

Puc. 6. CocTosHve nocne sHyKneauu, HeBpaKToMUs, HopMMpoBa-
Hue 0[K: uMnnaHTaums cdepuyeckoro aHAONPOTE3a, Ma30ABUra-
TesbHble MBILLLbI CLUUTHI Nepef, 3HA0MPoTe30M

Fig. 6. The state after enucleation, neurectomy, formation of a sup-
porting-motor stump: implantation of a spherical endoprosthesis,

Tom 16,N° 4, 2023

Puc. 4. CoctosHMe nocne 3HyKNeaumm
6e3 ogHoMoMeHTHoro opmupoBanua 0K
M YCTAHOBKM 3HAOMPOTE3a, OCTaBLUMACA
(parMeHT 3puUTeNbHOr0 HepBa, COKPaTUB-
LUMECS Ma30BUraTesibHble MbILLLbI CLUKTbI
Mexay coboi B CpeiHEM 0Tfiene opouThbl

Fig. 4. The state after enucleation without the
simultaneous formation of a supporting-motor
stump and the installation of an endoprosthe-
sis. The remaining fragment of the optic nerve
is present, contracted extraocular muscles are
stitched together in the middle part of the orbit

KynbTU

the extraocular muscles are stitched in front of the endoprosthesis

OdmnwomrwewMe BEJOMOCTH

Puc. 5. CoctosHue nocne 3HyKneaumm,
HeBpakTOMKSA, (opmupoBaHue OfK: uM-
nnaHTaumMs chepuyeckoro 3HAONPOTE3a,
rnasofBUraTesibHble Mblllbl  MOALUMTI
K 3HAOoMpoTesy

Fig. 5. Condition after enucleation, neu-
rectomy, formation of a supporting-motor
stump: implantation of a spherical endo-
prosthesis, the extraocular muscles are
connected to the endoprosthesis

Puc. 7. B KOHBIOHKTMBaNbHOW MOSOCTM YCTAHOBNEH HaPYHbIN
KOCMETMYECKUA NPOTEe3, KOHIPY3HTHbIA MepefHeli NOBEPXHOCTM

Fig. 7. An external cosmetic prosthesis is installed in the conjunc-
tival cavity, congruent with the anterior surface of the stump

Puc. 8. MCKT opbuTbl, aKcuanbHbIi Cpe3, pexuMM KOCTHOW PeKOHCTpYKumW. CocTosHWe Mmocie 3HyKeauuu NpaBoro riasHoro A6soka
no noBoAy peTuHobnactoMbl 6e3 popmuposanus OIK u ycTaHoBKM aHAoNpoTe3a. B nepegHux otaenax npaBoi opbuThl BU3yanu3mnpyeTcs
HapYXHbIA KOCMETUYECKMIA NpoTe3 ¢ nponabupoBaHueM ero B nonoctb opbuthl (KT-npusHaku aHodTanbMa, CTpenika), a Takke KynbTs
3pUTENIbHOTO HEpBa U Fa30/BUraTeslbHble MbILLLbI

Fig. 8. MSCT of the orbit, axial section, bone reconstruction regimen. The state after enucleation of the right globe because of retino-

blastoma without formation of a supporting-motor stump and installation of an endoprosthesis. In the anterior parts of the right orbit,

an external cosmetic prosthesis is visualized with its prolapse into the orbital cavity, as well as the optic nerve stump and extraocular

muscles
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Puc. 9. MeTtoaunka 3BucLepaumm ¢ yaaneHneM porosuubl bes oa-
HOMOMeHTHoro ¢opmupoBanus OLLK 1 ycTaHoBKM 3HAOMpOTE3a.
MepBbIi 3Tan: yLaneHue porosuLibl

Fig. 9. Evisceration technique with removal of the cornea without
simultaneous formation of a supporting-motor stump and installa-
tion of an endoprosthesis. First stage: removal of the cornea

<7TA]
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Puc. 11. Metoauka 3BucLepaumm ¢ yaaneHmeM poroBuubl. Tpetui
3Tan: yaaneHne 3afHero nositoca CKepbl C HEBPIKTOMMEN, YCTa-
HOBKa C(epu4ecKoro 3HAoNpoTesa

Fig. 11. Evisceration technique with removal of the cornea. Third
stage: removal of the posterior pole of the sclera with neurectomy,
installation of a spherical endoprosthesis

Puc. 10. MeToayKa aBucLepaunm ¢ yaaneHueM porosuupl bes on-
HOMOMeHTHoro ¢opmupoBanms OLLK u ycTaHOBKM 3HAonpoTesa.
Bropoit atan: B nonoct opbuTbl BM3yanM3upyOTCS 0CTaTOYHas
CKJiepa (CKnepabHbIA MELLOK) B CBOBOJHOM COCTOSIHUM

Fig. 10. Evisceration technique with removal of the cornea without
simultaneous formation of a supporting-motor stump and installa-
tion of an endoprosthesis. Second stage: the residual sclera (scleral
sac) in a free state is visualized in the orbital cavity

Puc. 12. MeToavKa 3BucLiepaLmy ¢ yLaneH1eM poroBuLibl ¢ 0fHO-
MOMEHTHbIM (opmupoBaHueM O[IK W ycTaHOBKOI 3HAoNpoTe3a.
YeTBepTbIf 3Tan: YCTaHOBKA HApY}KHOMO KOCMETUYECKOro NpoTe3a

Fig. 12. Evisceration technique with removal of the cornea with simulta-
neous formation of a supporting-motor stump and installation of an en-
doprosthesis. Stage four: installation of an external cosmetic prosthesis

Puc. 13. MCKT opbuTbl, aKcHanbHbIA Cpes, PexuM MATKOTKaHHOW PEKOHCTpYKUMW. CocTosHME nocse 3BucLiepaLyv NpaBoro riasHoro
sbroKa no nosoAy TpaBMbl rnasa. MeToAuKa 3BucLiepaLmm ¢ yaaneHueM porosuLbl 6es ogHoMomeHTHoro opmmpoBatms 01K n yctaHoBKM
3HAonpoTe3a. Bropoi atan: B nonoctu opbuthl BU3yanu3upylTCA OCTaToYHas CKepa B CBODOAHOM COCTOSHUM (CTpesiKa), 0TMevaeTcs
M3BUTOI XOZ 3PUTENIHOTO HEpBa, MpsMble FN1a304BUraTeslbHbIe MbILLLbI, HUKHSAA NpsAMas ra3of4BuraTesibHas MblllLa YToslLLeHa, npo-
nabupyeT KHU3Y, B 00N1aCTb BEPXHEYENIOCTHOTO CUHYCa; 0TMEYAKTCS NOCTTPaBMATUYECKUE U3MEHEHUSA W leeKTbl HUXHEN CTEHKU OpOUTI

Fig. 13. MSCT of the orbit, axial section, soft tissue reconstruction. The state after evisceration of the right globe due to its injury.
Evisceration technique with removal of the cornea without simultaneous formation of a supporting-motor stump and installation of an
endoprosthesis. Second stage: in the orbital cavity, the residual sclera is visualized in a free state (arrow), the tortuous course of the optic
nerve is visualized, recti extraocular muscles are noted, the inferior rectus muscle is thickened, prolapses into the region of the maxillary
sinus; post-traumatic changes and defects of the orbital floor are visualized
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3. HapyxHoe KocMeTuYecKkoe NnpoTesmpoBaHue

OdTansmMonoruyeckve BeoMoCcT

Puc. 14. YcTaHoBKa Hecdepuyeckoro aHa0npo-
T€3a Mocne NoJIHOro yAaneHus rnasHoro sibno-
Ka b6e3 ofHoMoMeHTHOro dopmuposanua OJIK.
B 3apHeM oTAene BM3yanuU3vpYHOTCS COKpaTUB-
LUMeCs rnasofBUraTesibHble MblLbl U KynbTs
3pUTENBHOIO HEpBa, B NepeAHEM 0T/eNe BU3ya-
JIU3UPYETCA HapYKHbIA NpoTe3

Fig. 14. Installation of a non-spherical endo-
prosthesis after complete globe removal without
simultaneous formation of a supporting-motor
stump. In the posterior section, contracted ex-
traocular muscles and the optic nerve stump
are visualized; in the anterior section, a non-
spherical endoprosthesis is visualized

k

Puc. 15. [lonoxeHne HapyxHoro
KOCMETUYECKOr0 MpOTe3a, KOHIpy-
aHtHoro ¢ OJK nocne ynanenus
rnasHoro f610Ka METOAOM 3HYKIle-
aumuu

Fig. 15. Installation of an external
cosmetic prosthesis congruent with
the supporting-motor stump after
removal of the eyeball by enucle-
ation

Puc. 16. YctaHoBKa HapyHOro KocMeTu-
YeCKOro npoTesa nocne yAaneHus rnasHoro
AbnoKa MeTofoM 3BUCLIepaLMK C yAaNeHUeM
poroBuubl. HapyxHbli KOCMeTUYeCKuii npo-
T€3 KOHIpy3HTEH MOBEPXHOCTW 3HAOMPOTE3],
MEXZY HUMU OTCYTCTBYET XMAKOCTb WM Ba-
Kyonu Bo3ayxa

Fig. 16. Installation of an external cosmetic
prosthesis after globe removal using the evis-
ceration method with removal of the cornea.
The external cosmetic prosthesis is congruent
with the surface of the endoprosthesis; there
is no liquid or air vacuoles between them

Puc. 17. MCKT opbuTtbl, akcuanbHbIi Cpes, pexuM MArKOTKaHHOW PeKoHCTpyKumu. CocTosHWe nocne 3HA0NpOTE3VMpOBaHUS NpaBoro
rnasHoro s6noka nocne asucuepaunu. B nepeaHeM oTaene npasoi opbuTHI BU3yanu3upyeTcs LEHTPANbHO PacronoXeHHbIA 3HA0MPoTe3

(KpacHas cTpenika), oKpyrion hopMbl, 0AHOPOAHON CTPYKTYpbl, AuameTpoM 20 MM, cpefHed nnoTHocTbi +372 HU, LononHUTENbHBIX

BHJIOUYEHMIA B 06/1aCTV NPOTe3a He BbIAIBNIEHO, B NEpeHel YacTu BU3Yau3npyeTcs Kancyna SHA0NPOTe3a ¢ YETKMMM POBHBIMU KOHTYpaMu.
K nepeqHeit NoBEpPXHOCTY 3HAOMPOTE3A MPUNEKMT HaPYIKHbIA KOCMETUYECKMIA NpoTe3 (3eN1éHas CTpenka). HUKHAA cTeHKa NpaBoit opouThl
NpoTe3upoBaHa CeTYaTbiM UMMJIaHTaToM, 6e3 NPU3HAKOB KOCTHO-AECTPYKTUBHBIX M3MEHEHUH

Fig. 17. MSCT of the orbit, axial section, soft tissue reconstruction mode. The state after endoprosthesis installation after evisceration
of the right globe. In the anterior part of the right orbit, a centrally located endoprosthesis is visualized (red arrow), round in shape, with
homogeneous structure, 20 mm in diameter, with an average density of +372 HU, no additional inclusions in the area of the prosthesis
were identified, the endoprosthesis capsule with clear, even contours is visualized in the anterior part. An external cosmetic prosthesis is
adjacent to the front surface of the endoprosthesis (green arrow). The orbital floor of the right orbit is reconstructed with a mesh implant,

without any signs of bone-destructive changes
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Puc. 18. lonoxeHne HapyKHOr0 KOCMETUYECKOro NpoTe3a nocse
yLaneHus rnasHoro A6;0Kka MeToLoM 3BucLepaumn. HapyxHbii
KOCMETUYECKUI NPOTE3 KOHTPY3HTEH NOBEPXHOCTY OMOPHOM KyNbTH,
MEX/Y HAMU 0TMEYaeTCs XUOKOCTHOE COLLePMMOe

Fig. 18. Installation of an external cosmetic prosthesis after globe
removal with evisceration technique. The external cosmetic pros-
thesis is congruent with the surface of a supporting-motor stump,
liquid content is noted between them

Puc. 19. YcraHoBKa Hapy»HOro KOCMETMYECKOro mpoTesa nocre
yLaneHus rnasHoro sbnoka MeToAoM 3sucuepaumu. OTcyTcTue
KOHTPY3HTHOCTM MPOBEPXHOCTE/A OMOPHOM KYNbTWU U HapyXHOro
KOCMETMYECKOro npoTesa

Fig. 19. Installation of an external cosmetic prosthesis after globe
removal with evisceration technique. Lack of congruence between
the surfaces of a supporting-motor stump and the external cos-
metic prosthesis

d e f

Puc. 20. MCKT opbuT: @ — aKcuanbHblil Cpes, peXkuM KOCTHOr0 OKHa (OLieHKa CYMMETPUYHOCTM BbICTOSIHUS MEpPeAHero KoHTypa Ha-
PYXKHOr0 KOCMETWYECKOro NpoTe3a M KOHTpanaTepanbHoro rnasHoro sAbnoka npy noMoLuM IMHUW, NPOBefEHHON Yepe3 CKynonobHble
LBkl ¢ 06eMx CTOPOH U NepneHAMKYNAPbl K AaHHOW NMHUM); b — aKCWanbHbIA Cpe3, PeXUM MSAMKOTKAHHOTO OKHa (oLeHKa pasMepoB
rnasHoro s6/10Ka M pasMepoB 3HAONPOTE30B); C — KOPOHaJIbHas PEKOHCTPYKLIMSA, PEXUM MSArKOTKAHHOIO OKHa (OLEHKa CUMMETPUYHOCTH
1 pa3MepoB MPSAMBIX Na30[BUraTeNlbHbIX MbILLL, 1 BEPXHEN KOCOM MbILULbI); d—f — aKcUanbHble CPe3bl, PEXUM MAMKOTKAHHOMO OKHa
[d — oLeHKa KynbTy 3pUTENIbHOTO HEPBA M PACcCTOSHUS OT KyMbTH [10 3HA0NPOTE3a (CTpenka); e — OLIeHKa Kancynbl 3HA0NpoTe3a (CTpenka);
f — ouLeHKa npocTpaHCTBa MexKay HapyHbIM KOCMETUYECKMM MPOTe30M W 3HA0MPOTe30M (CTpeska)l

Fig. 20. MSCT of the orbit: @ — axial plane, bone window mode (assessment of the symmetry of the anterior contour of the external
cosmetic prosthesis and the contralateral globe using a line drawn through the zygomatico-frontal sutures on both sides and perpen-
diculars to this line); b — axial plane, soft tissue window mode (assessment of the globe and endoprostheses size); ¢ — coronal recon-
struction, soft tissue window mode (assessment of the symmetry and size of recti extraocular muscles and the superior oblique muscle);
d—f — axial planes, soft tissue window mode [d — assessment of the optic nerve stump and the distance from the stump to the endo-
prosthesis (arrow); e — assessment of the endoprosthesis capsule (arrow); f — assessment of the space between the external cosmetic
prosthesis and the endoprosthesis (arrow)]
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a b

Puc. 21. 3Hp0npoTe3npoBaHne rNa3HoOro A0N0Ka: @ — CXeMaTMYecKoe U3o0bpaxkeHue CTPYKTYp opouTbl (3 — 3Haonpotes, K — KynbTa
HepBa, H — HapyHblil KocMeTuyeckuin npoTes; b — MCKT opbuT, carutTanbHbliA Cpe3s, PeXnM MArKOTKaHHOTO OKHa, C BHYTPUBEHHBIM
KOHTpacTMpOBaHWEM, COCTOSIHUE MOCTEe 3HAOMPOTE3MPOBAHUSA NIEBOrO rnasHoro fbnoka. B nepenHeM oTnene neBoit opbuThbl BU3yanu-
31pyeTCca LieHTPabHO PacrofioXKeHHbI 3HA0NPOTE3 (KpacHas CTPesiKa), OKpyrion hopMbl, OHOPOLHOM CTPYKTYpbI, AnamMeTpoM 20 MM,
cpenHeit nnotHocTbio —33 HU, fononHWTeNbHbIX BKIKOYEHMIA B 06n1acTv npoTesa He BbISBNIEHO, B MepejHeli YacTu BU3yanusupyeTcs
Karncyna aHA0npoTe3a ¢ YETKUMM POBHbIMU KOHTypaMu. K nepeaHel noBepXHOCTM 3HA0NPOTE3a (K OMOPHOM Ky/bTe) MPUNEXUT HapyXHbIN
KOCMeTUYeCKUid NpoTe3 (3eN€Hasn CTpesiKa), C Ha/MuMeM BaKyosen BO3AyXa Mexzay HUMM

Fig. 21. Eyeball endoprosthetics: @ — schematic representation of orbital structures (3 — endoprosthesis, K — nerve stump,
H — external cosmetic prosthesis); b — MSCT of the orbit, sagittal reconstruction, soft tissue window mode, with intravenous con-
trast, state after endoprosthetics of the left globe. In the anterior part of the left orbit, a centrally located endoprosthesis is visualized
(red arrow), round in shape, with homogeneous structure, of 20 mm in diameter, average density of —33 HU, no additional inclusions in the
area of the prosthesis were identified, in the anterior part an endoprosthesis capsule with clear, even contours is visualized. An external
cosmetic prosthesis (green arrow) is adjacent to the front surface of the endoprosthesis, with the presence of air vacuoles between them

Mpy aHanu3e MeTOAMK XMPYPrU4ecKoro ynaneHus rnas-
Horo sibnoka u ¢opmmpoBanus OLK Obinu chopMmupoBaHbI
KpUTEPUM OLIEHKM 3HAO0MPOTE3UPOBAHMS C LIENbI MOBbI-
WweHMs 3DGEKTUBHOCTU KOPPEKTHBIX OLEHKW M OMUCaHMS
KT-maHHbIX y IaHHOM KaTeropuu nauuenTos (puc. 20-21).

Mpu onucanum KT-n3o06pakeHuii y naumeHToB nocne 3H-
L0MpOoTe3MUpOBaHNA rna3Horo A6;0Ka Hanbosiee BaHbIMU
ABNSANNCH KPUTEPUM OLIEHKU:

* 3H[0NpOTE3a M OMOPHO-ABUraTeNbHON KyNbTH;

* HapyHOr0o KOCMETMYECKOro NpoTesa;

¢ T71a30[BUraTesbHbIX MbILLL;

*  OKPYXalOLLMX MATKOTKAHHbIX CTPYKTYp 0pouTI;

* KOCTHbIX CTEHOK 0pbuThI (puc. 21).

OBCYXAEHWUE

B ctatbe npencTaBneHbl NoapobHble CxeMaTuyHbIe WU30-
BpaKeHWs pasnuuHbIX METOAMK yLaneHus rnasHoro sbnoka
(SHykneauws, 3BucLepauus) U NocnepytLero 3HA0mNpo-
TE3UPOBaHWA [N MCNOMb30BaHUS B MpaKTUKe Bpayvamu
0TaMONOMMYECKOr0 M PEHTTEHONIOMMYECKOr0 Npodunen;
B 3aBMUCUMOCTM OT NATONIOMMYECKOr0 NPOLLecca, NpUBEALLEro
K yOarneHuio rnasHoro s6ioKa: TpaBMaTuyeckue noBpexae-
HWS rnasa 1 Ux NocneAcTBus, OHKONornyeckue 3abonesanus,
BTOPUYHas abconioTHas onepupoBaHHas rnaykoma, byd-
TasnbM, YBEUT C Yrpo30i CUMNATUYECKOM 0(TanbMuMK, a TaKKe
KOCMETUYECKWE MOKa3aHWsa K yAaneHuto Cienoro rnasa.

Mpn obpawennn K odTanbMonory nauueHta ¢ aHod-
Ta/lbMUYECKUM CUHLPOMOM WAW NaHUPYEMbIM yLaneHneMm

DOl https://doi.org/10.17816/0V623658

rnasHoro A6/0Ka ¢ NocneayroLLeil PeKOHCTPYKTUBHOM one-
paumen Anis nonyyeHus obbeKTUBHOW WHGOpPMaLUK o co-
CTOSIHUM KOCTHbIX M MATKOTKaHHbIX CTPYKTYp 0pbuTbl Mo-
KasaHo BbinosiHeHue MCKT-uccnepnoBanus. [pu atom
Bpay, BbIMOSHAKLWMA U ONUCHIBAOLWMIA UCCNeA0BaHMeE,
LOMKEH NofyunTb 0T odTanbMonora KOHKpETHble KIW-
HUYEeCKMe 3aflauyM [N KOPPEKTHOro BbinosHeHus MCKT
opbuTbl M (OPMMPOBaHMA NPOTOKONA W 3aKJIOYEHMS.
Mpu aHamm3e KT-paHHbIX Bpady-peHTreHonory Heobxo-
amMo hopMMpoBaTh NPOTOKON OMWUCaHWA U MPeSOCTaBNATb
00BEKTMBHYI0 MHDOPMALMIO O COCTOSHWUM CTPYKTYp opbu-
Tbl Mocne ynaneHns rnasHoro sbnoka u cospanum OOK.
[na atoro Heobxogumo obnapatb 6a30BbIMM 3HAHWAMM
0 pasfMyHbIX TEXHWKAX OMepaTMBHOIO YAaneHWs rnasHo-
ro sbnoka, cospanua OJK, Bupax aHponpoTesos, BO3-
MOXKHOCTSIX HapYXHOr0 KOCMETWUYECKOro MpoTe3upoBaHuUs
W HanMuus OCNOXKHeHWW. B cTaTbe npuBefeHbl cxemaTu-
Yeckue M306paXKeHUss OCHOBHbIX METOAMK NpU 3HAOMPOTe-
3MpOBaHNK, Ha KOTOpble MOXHO OMMpaTbCs MpWU aHanu3e
KT-uccnenoBaHuii y AaHHOI KaTeropum naumeHToB.

3AKJTO4YEHUE

MCKT rnasHuu sBnsieTcs onTUManbHbIM METOAOM aHanm-
3a COCTOAHUA NaLMeHTa nocne 3HA0NpoTe3npPOBaHUA rnasHoro
Abnoka. B MPOTOKOJT ONncaHKnA KT-naHHbIX He0DX0AMMO BHITHO-
YaTb npeacTaB/ieHHble KpUTEPUKU ONnCaHuA 3HA,0NPOTe3a, 00K
M B3aMMOOTHOLLEHME UX C HApPY>XHbIM KOCMETUYEeCKNM MNpoTe-
30M, a TaKXKe aHaJIn3 COCTOAHUA KOCTHbIX CTPYKTYp 0p6MTbI.
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AO0NONHUTENbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbINA BKNaf,
B pa3paboTKy KOHUenuuW, mpoBefeHWe MCCnefoBaHus U MoA-
FOTOBKY CTaTbM, NMPOYAM U OL00OpUNM GUHaNbHY0 Bepcuio nepen,
nybnukauven. Brknag kawporo aeTopa: [.B. [aBblnoB — KOH-
Lenuus U Ou3aiiH UCCNeLoBaHWs, aHanu3 MosyYeHHbIX AaHHBbIX,
OKoHYaTenbHble npasku; W.C. TpupacoBa — pa3paboTka cxeM
1 n3obpaxeHuii, 063op nutepatypsl; H.C. CepoBa — KoHLenuus
W BM3alH UCCNeaoBaHus, KoHcynbTaums cxeM u KT-usobpaxerui;
0.10. MaBnoBa — cbop u obpaboTka MaTepuanos, 0630p nuTepa-
Typbl, HanucaHue TekcTa; K.A. KoHoBanoB — aHanu3 nomyyeHHbIX
[aHHbIX, BHECEHME U300paXeHi.

UcTouHuk dmHaHcmpoBaHus. ABTopbl 3asBNSOT 06 OTCYTCTBUM
BHELLHEro GMHaHCMpOBaHWUA NPy NPOBEAEHUN UCCIe0BaHMS.

KoHbnukT uHTepecos. ABTopbl AeKnapupyrT OTCyTCTBUE SB-
HbIX 1 MOTEHUMANbHBIX KOH(SIMKTOB MHTEPECOB, CBSA3aHHbIX C ny-
BAMKaLmelt HacTosLLEN CTaTby.

WndopmupoBaHHoe cornacue Ha nybnmkaumio. ABTopbl nosy-
UMM TUCbMEHHOE COryacue MaLMeHTOB Ha NybauKaLmio MeauLMH-
CKMX [laHHbIX U oTorpadmin.
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