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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.
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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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BACKGROUND

According to official data, in the Russian Federation,
more than 400 thousand people are in need of ocular
prosthetics [1-3]. The complexity of this problem is
caused by several factors at once: presence of differ-
ent methods of eyeball removal, diversity of existing
implants and surgical implantation techniques, special
aspects of non-standard cavities before prosthesis place-
ment, absence of unified algorithm for examining patients
at pre-and postoperative stages, as well as difficulties in
the rehabilitation of patients with anophthalmos, and high
aesthetics requirements. In the Russian Federation, an-
nually, about 12 thousand surgical procedures of eyeball
removal are performed, wherein more than 50% of pa-
tients are working-age individuals (from 14 to 45 years)
[1-3].

Among causes of eyeball removal most commonly
traumatic eye injuries and their sequelae in young and
working-age people are named, they are followed by on-
cologic diseases, secondary absolute operated glaucoma,
buphthalmos, sympathetic ophthalmia and uveitis with
impending sympathetic ophthalmia, as well as cosmetic
indications for a blind eye removal [4-7].

After enucleation, significant deformations of orbit-
al structures occur: soft tissues, not encountering the
pressure of the eye, are displaced anteriorly, the sol-
dered with them conjunctival sac is shortened, all the
eye socket changes its form. The recti muscles after
being cut constrict and bead the tenon capsule edg-
es reshaping it into an irregular trapezoid [2, 5, 6-8].
As a result of eye removal without a volumetric sup-
porting-motor stump (SMS) formation, in patients arises
a wide range of problems of psychological, physiologi-
cal, cosmetical, and social character, which substan-
tially influence their quality of life. In some cases, the
SMS is formed from local tissues without simultane-
ous implant installation, as a result, conditions are
created for the “anophthalmic syndrome” development
[9, 10].

There is a lot of different methods of eyeball removal,
all of them having a common objective — to eliminate
the pain syndrome in a blind eye, to create a volumetric
supporting stump for maximum possible transmission of
motion on the cosmetic prosthesis and to exclude the
risk of sympathetic ophthalmia development in the fellow
eye and to preserve herewith a cosmetically acceptable
appearance [1-9]. To preserve a correct relationship of
anatomical structures in the orbit, the eyeball removal
has to be performed using an orbital implant or an endo-
prosthesis, which would replete of the eye to be removed
taking into consideration the parameters of the fellow
eye. Besides, the eyeball removal performed with the
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SMS formation promotes the correct position of the ocu-
lar prosthesis in the cavity, preservation of the normal
tone, and symmetric eyelid contour [1-9, 11].

Endoprostheses of the eyeball are medical pros-
theses used for eyeball replacement and formation of
a volumetric mobile SMS [1-5, 7-9, 12-14]. For the
SMS formation, there is a variety of different materi-
als and constructions: formed and non-formed auto-
trasplants (fat, cartilage, dermato-adipose or fascial
flaps, etc.), allotransplants (costal cadaver cartilage,
bone, etc.), covered or uncovered implants from natu-
ral or synthetic hydroxyapatite and ceramic implants,
polymer implants (polyethylene, polytetrafluorethy-
lene, hydrogel, silicone, etc.), metallic implants (tita-
nium nickelide, and more), non-formed synthetic (car-
bon felt, collagen hemostatic sponge, etc.) [1-5, 7-9,
12-14].

Each patient with anophthalmic syndrome and planned
endoprosthetics of the eyeball needs an individual ap-
proach at examination and choice of orbital implant, with
an obligatory consideration of anatomic features and pa-
rameters of the orbit, to obtain an esthetically satisfac-
tory result; this may be achieved only on the basis of
use of planning based on high-tech methods of radiologic
imaging, in particular, with the aid of computed tomog-
raphy [9, 11, 15, 16].

Not least important is the matter of choice of surgical
technique: eyeball removal by enucleation or eviscera-
tion depending on the pathological process, as well as
technique of the supporting-motor stump formation end
endoprosthetics with the aim of obtaining optimal func-
tional and esthetic result at individual prosthetics.

Aim - to develop schematic images of performing
various surgical techniques for globe removal and form-
ing a supporting-motor stump for a cosmetic prosthesis.

MATERIALS AND METHODS

During 2020-2023, in different institutions, 43 pa-
tients (100%) were examined for globe endoprosthetics,
from 18 to 65 years old, 23 men, 20 women.

The authors analyzed computed tomography (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.

The interpretation of the CT-data in patients started
from the analysis of multiplanar reconstructions in the
“bone window” mode. At the same time, an important
aspect of the correct analysis was the image leveling on
a workstation, aimed at maximal side symmetry. To ob-
tain a high-quality image of orbital sockets in the sagittal
plane, the leveling of the image by the optic nerve section
in the axial plane was performed.
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RESULTS

All patients (n = 43; 100%), underwent a surgery —
a globe removal in various modifications depending on
the initial condition, in 39 cases (78%) — reconstruc-
tive surgery for the eyeball endoprosthesis installa-
tion in order to form a volumetric SMS, and further
external cosmetic prosthetics. In 10 patients (22%),
the endoprosthesis was installed after enucleation of
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the globe, in 33 (78%) — after evisceration in various
modifications.

At the analysis of the surgery data, schematic ima-
ges of various techniques for surgical globe removal and
formation of a SMS to be used in practice by ophthal-
mologists and X-ray specialists. At the analysis of the
CT-data, a protocol of description and the criteria for eval-
uation of eyeball endoprosthetics efficacy were created
(Fig. 1-19).

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

Puc. 1. CxeMaTnyeckoe n3obpaxkeHne CTPYKTypbl opbuTbl B HopMe. [na3Hoe A6110K0 OKpYrioi GopMbl, C YETKUMW POBHBIMU KOHTYpamy,
XpYCTanuK BU3yanuaupyeTcs. 3puTenbHblii HEpB U NpsIMble [N1a304BUraTesbHble MbILLLbI MPOC/IEXMUBAKOTCA HA BCEM MPOTSKEHUM, C YET-
KWUMU POBHBIMU KOHTYpamu. [INOTHOCTb U CTPYKTYpa MUPOBOIA KIleTHaTKM 0pbuTbl 0aHOPOAHaSA. [lononHuTeNbHbIX 06pa3oBaHuid, KOCTHO-
TPaBMaTUYECKUX UNIN KOCTHO-AECTPYKTUBHBIX U3MEHEHWUI 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

Puc. 2. MCKT opbuTbl, aKcManbHbIN Cpes, pexkuM MArKOTKaHHOW PeKOHCTPYKLMK. CTPYKTYpbl OpouThI B HOPMe. [Na3Hoe A0M0KO OKpyrioi
(OPMbI, C YETKUMM POBHBIMU KOHTYPaMH, XpYCTaNiMK BU3yanuanpyeTcs. 3puTenbHblii HEPB U NPAMbIe F1a30/ABUraTesibHble MbILLLbI MPo-
CNEXMBAIOTCA Ha BCEM NPOTSXKEHUM, C YETKMMU POBHBIMW KOHTYpaMu. [1N0THOCTb M CTPYKTYpa XUPOBOIA KIleTYaTKK 0pbuThl 0iHOpOaHaS,
npubnusutensHo ot —80 fo —110 HU. [JononHutenbHbIx 06pa3oBaHmiA, KOCTHO-TPABMaTUYECKUX MU KOCTHO-[ECTPYKTUBHBIX U3MEHEHUH
He BbISIBNIEHO

DOl https://doi.org/10.17816/0V623658
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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. 3. MonHoe ynanenve rnasHoro si6no-
Ka 0e3 0fHOMOMEHTHOro ¢(hopMMpoBaHUS
O[K v ycTaHoBKM 3HAONpOTE3a, OCTaBLUMIA-
€S parMeHT 3pUTENbHOTO HepBa, B 3afHEM
OTAENe BWU3Yanu3upyloTC COKPaTMBLUMECS
rNa304BUraTesibHble MbILLLbl

Fig. 6. The state after enucleation, neurectomy, formation of a sup-
porting-motor stump: implantation of a spherical endoprosthesis,
the extraocular muscles are stitched in front of the endoprosthesis

Puc. 6. CocTosiHWe nocnie 3HyKNeaLum, HeBpaKToMus, hopMUpoBa-
Hue O[K: uMnnanTaums cdepuyeckoro aHLONPOTE3a, MMa3oABUra-

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
Puc. 4. CoctosiHMe nocne 3HyKeaumm
6e3 ogHoMoMeHTHOro opmupoBanusa OLK
M YCTaHOBKM 3HAOMPOTE3a, OCTaBLUMIACH
(parMeHT 3puTeNbHOro HepBa, COKPATUB-
LUMeCs rNa3o/ABUraTesIbHbIE MbILLILbI CLUWTI
Mexay coboi B cpefiHEM oTzene opouThl

KynbTu

TeJibHble MbILLbI CLUXTBI Nepes 3HA0MNPOoTe30M

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. 5. CocTosHue nocne 3HyKneaumu,
HeBpakToMus, ¢dopmupoBanne OLK: uM-
nnaHTaums chepuyeckoro 3HA0MPOTE3a,
rnasofBuratesibHble  Mbillbl MOALLUTEI
K 3H[onpoTesy

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

Puc. 7. B KOHBIOHKTMBaNbHOW MOMIOCTM YCTAHOBNEH HaPYHbIN
KOCMETUYECKUA NPOTEe3, KOHIPY3HTHbIA MepefHeli NOBEPXHOCTMU

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,

47

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

Puc. 8. MCKT opbuTbl, akcuanbHbIii Cpes, pexMM KOCTHOW PeKOHCTpYKUMM. CocTosiHue Mocsie 3HyK/eauun NpaBoro rnasHoro sboka
no nosofy peTuHobnactoMel 6e3 gpopmuposanma O[IK u ycTaHoBKM 3HA0NpoTE3a. B nepeaHux oTaenax npasoi opbuThl BU3yanusmnpyeTcs
HapYXHbIIi KOCMETMYECKMIA NpOTe3 C NponabupoBaHueM ero B nonocTb opbuthl (KT-npusHakv 3HodTanbMa, CTpenka), a Takke KynbTs
3pUTENbHOTO HEepBa U FNa30/ABUraTeslbHble MbILLLbI

DOl https://doi.org/10.17816/0V623658
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2. Evisceration method
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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

Puc. 9. MeToauka 3BucLiepalmm ¢ yaaneHueM porosuLbl 6e3 of-
HoMoMeHTHoro ¢opmuposanus O[LK 1 ycTaHoBKM 3HAoNpoTe3a.
MepBbIi 3Tan: yaaneHue porosuLbl

—7
gy
301.20..;’{
RN
XN

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. 11. MeToauka 3BucLepaLmm ¢ yaaneHueM porosuubl. TpeTui
3Tan: yhaneHue 3afiHero Mosiloca CKIIepbl C HEBPIKTOMMEN, ycTa-
HOBKa CepuyecKoro sHLoNpoTesa

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. 10. MeToauka 3BucLepaumu ¢ yaaneHueM poroeuusl 6e3 op-
HoMoMeHTHoro opmuposanma O[IK u ycTaHoBKM 3HponpoTesa.
Bropoit atan: B nonoct opbuTbl BM3yanM3upylOTCA 0CTaTOYHas
CKJepa (CKNepasnbHbIiA MELLOK) B CBOBOAHOM COCTOSHUM

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. 12. MeTopuKa 3BucLiepaLym € yaaneHeM poroBuLbl C 0fJHO-
MOMeHTHbIM (hopmupoBaHueM OK u yctaHoBKoW 3HAompoTesa.
YeTBepTbIN 3Tan: YCTAaHOBKA HApPYXHOT0 KOCMETUYECKOr0 NpoTesa

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

Puc. 13. MCKT opbuTbl, akcuanbHbIA Cpe3, pexuM MArKOTKaHHOM peKOHCTpYKuuW. CocTosiHMe mocnie 3BMCLiepaLyW NpaBoro riasHoro
AbnoKa no noBozy TpaBMbl rnasa. MeTozMKa 3BucLiepaLmy € yLaneHueM poroBuLbl 6e3 ogHoMoMeHTHoro dopmupoBatms OIK 1 yctaHoBKM
3HAonpoTe3a. Bropoi atan: B nonoctu opbuthl BU3yanu3upyroTCA OCTaTOYHas CKepa B CBODOAHOM COCTOSHUM (CTpesika), 0TMevaeTcs
M3BUTOI XOZ 3pUTENIHOTO HepBa, MpsiMble FN1a30/BUraTeslbHble MbILLULbBI, HUXHAS NpAMas ra3ofBuraTenbHas MblllLa YToslleHa, npo-
nabupyeT KHU3y, B 0611aCTb BEPXHEYESHOCTHOTO CUHYCa; 0TMEYAIOTCS MOCTTPaBMaTMYeckue M3MeHeHNs U BeeKTbl HUXKHEN CTEHKW OpouTbI

DOl https://doi.org/10.17816/0V623658
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3. External cosmetic prosthetics

Fig. 14. Installation of a non-spherical endo- Fig. 15. Installation of an external Fig. 16. Installation of an external cosmetic
prosthesis after complete globe removal without  cosmetic prosthesis congruent with prosthesis after globe removal using the evis-
simultaneous formation of a supporting-motor the supporting-motor stump after ceration method with removal of the cornea.
stump. In the posterior section, contracted ex- removal of the eyeball by enucle- The external cosmetic prosthesis is congruent

traocular muscles and the optic nerve stump ation with the surface of the endoprosthesis; there
are visualized; in the anterior section, a non- Puc. 15. Tonoxenne HapyxHoro is no liquid or air vacuoles between them
spherical endoprosthesis is visualized KOCMETMYeCKoro npotesa, KOHrpy- Puc. 16. YcTaHOoBKa HapyXHOro KocMmeTu-

Puc. 14. YcTaHoBKa Hecdepuyeckoro aHponpo-  3HTHoro ¢ OJK nocne ymanexus Yeckoro npotesa Mocie yoaneHus riasHoro
Te3a nocsie NOSIHOTO YAaneHus rnasHoro s6mo-  rnasHoro s6ioka MeTOOM 3HYKNe- AbM0Ka METOAOM 3BUCLiEpaLMM C YAaneHueM

Ka 6e3 ofHoMoMeHTHoro dopmupoBaHua OfK.  auum poroBuubl. HapyHbIii KoCMeTUYecKuid npo-
B 3aaHeM OTZene BU3yanu3upyloTCS COKpaTUB- Te3 KOHTPY3HTEH MOBEPXHOCTM 3HA0MpOTe3a,
LUMecs T7a30f4BUraTesIbHble MbILULbBI W Ky/bTS MEXJY HAMU OTCYTCTBYET MAKOCTb UMW Ba-
3pUTESIbHOrO HepBa, B NepefiHeM oTaeNe BU3ya- Kyonu Bo3pyxa

JIU3UPYETCA HapYXHbIiA NpoTe3

k

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

Puc. 17. MCKT opbuTbl, aKcuanbHbIi Cpes, pexuM MArKOTKAHHOW PeKoHCTpyKumu. CocTosHWe mocne 3HA0MPOTEe3WPOBaHUS NPaBOro
rnasHoro sbioka nocne aBucLepauuu. B nepeaHeM otaene npaBoii opbuThI BU3yanu3upyeTcs LEHTpasbHO PacnooXkeHHbI 3HA0NpoTe3
(KpacHasi cTpenka), oKpyrnoi ¢opMbl, OLHOPOAHOW CTPYKTYpbI, AvuameTpoM 20 MM, cpefiHen nnoTHocTblo +372 HU, [OMOAHUTENbHBIX
BKJII0YEHMIA B 0611aCTV NpoTe3a He BbIBNIEHO, B NepefiHel YacTy BU3yann3npyeTcs Kancyna 3HA0NpoTe3a ¢ YETKMMU POBHBIMU KOHTYpPaMy.
K nepeaHei noBepxHOCTM 3HA0MPOTE3aA NPUIEXUT HaPYXHbI KOCMETUYECKIiA NpoTe3 (3eN1EHas CTpesika). HuKHSS cTeHKa npaBoi opouTh
NpOTe3WpoBaHa CeT4aTbiM UMMIaHTaToOM, 663 NPU3HAKOB KOCTHO-AECTPYKTUBHBIX M3MEHEHMUIA
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OchTansMonormyeckme BefioMocTH

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. 18. lonoxeHne Hapy»HOro KOCMETUYECKOro npoTesa nocse
yhaneHus rnasHoro s6soka MeTOLOM 3BucLepaumnu. HapyHblii
KOCMETUYECKUI NPOTE3 KOHIPY3HTEH NOBEPXHOCTY OMOPHOM KyNbTH,
MEXY HAMU OTMEYaeTCs XUOKOCTHOE COLlepMMOe

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

Puc. 19. YcraHoBKa Hapy»HOro KOCMETMYeCKoro mpoTesa nocrne
yLaneHus rnasHoro sibnoka MetopoM 3sucuepauuu. OTcyTcTue
KOHTPY3HTHOCTM MPOBEPXHOCTE/ OMOPHOM KYNbTW U HapyXHOro
KOCMETMYEeCKOro npoTesa

d e f

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); c — 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)]

Puc. 20. MCKT opbuT: @ — aKcuanbHbIi Cpes, PeKMM KOCTHOTO OKHa (OLieHKa CUMMETPUYHOCTM BbICTOSIHUA MEepefHero KoHTypa Ha-
PYKHOTO KOCMETMYECKOro MpoTesa M KOHTPanatepanbHOro riasHoro s6ioka npy MoMoLM SMHUM, NpOBEAEHHON Yepe3 CKyNoNobHbIe
WBbI C 06enx CTOPOH U MEpNeHAMKYNAPbI K OaHHOW JIMHUAM); b — aKCUanbHbIA CPe3, PeXWUM MSATKOTKAHHOIO OKHa (OLeHKa pasMepoB
rnasHoro A0/10Ka U pa3MepoB 3HAOMPOTE30B); C — KOPOHASbHAs PEKOHCTPYKLINS, PEXUM MSATKOTKAHHOIO OKHa (OLieHKa CUMMETPUYHOCTU
W pa3MepoB MpAMbIX [1a30[BUraTENbHbIX MbILLL, U BEPXHEN KOCOW MbILILbI); d—f — aKcuanbHble Cpesbl, PeXUM MSATKOTKAaHHOr0 OKHa
[d — oLeHKa KynbTi 3pUTENIHOIO HEPBA M PACCTOSHUA OT Ky/bTW 40 3HA0NPOTE3a (CTPESKa); @ — OLEHKa Kancy/bl 3HL0NPOTe3a (CTpenka);
f — oLleHKa NpoCTpaHCTBa MEX/Y HapyXHbIM KOCMETUYECKUM MPOTE30M U 3HA0MPOTE30M (CTPesiKa)l
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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
Puc. 21. 3Hp0npoTe3vpoBaHmMe rnasHoro Absoka: @ — cxeMaTuyeckoe U3obpaxeHue CTPYKTYp opbutbl (3 — 3Haonpotes, K — KynbTa
HepBa, H — HapyHbIA KocMeTndyeckuii npotes; b — MCKT op6uT, carutTanbHblii Cpes, pexiuM MSrKOTKaHHOTO OKHA, C BHYTPUBEHHBIM
KOHTpacTMpPOBaHWEM, COCTOSIHME MOC/e 3HAOMPOTE3UPOBAHWSA NIEBOTO rasHoro Abnoka. B nepenHeM oTaene nesoit opouThbl BU3Yanu-
3MPYeTCA LIEHTPasIbHO PacrofioXKEeHHbIA 3HA0NPOTE3 (KpacHas CTpesika), OKpyriol $hopMbl, OLHOPOAHOM CTPYKTYpbI, AnamMeTpoM 20 MM,
cpenHen nnotHocTblo —33 HU, pononHuTenbHbIX BKIOYEHMIA B 06M1acT NpoTe3a He BbISBNEHO, B NepefHel YacTu BU3yanuaupyetcs
Karcyna sHAO0NpoTe3a ¢ YETKMMM POBHBIMU KOHTYpamu. K nepeaHeit noBepXHOCTU 3HAONPOTE3a (K OMOpHOW KyNbTe) NPUNeXUT HapyKHbIA
KOCMETMYEeCKU npoTe3 (3eNiéHas CTPesiKa), C HaNnuMeM BaKyosei Bo3ayxa MexKay HUMK

At the analysis of methods for surgical globe removal
and SMS formation, the criteria for evaluation of endo-

obtain an objective information on the state of bone and
soft-tissue orbital structures, a MSCT imaging is indi-

prosthetics with the aim of increasing efficacy of a cor-
rect evaluation and description of the CT-data in this cat-
egory of patients (Fig. 20-21).

At description of the CT-images in patients after eye-
ball endoprosthetics, the most important were the evalu-
ation criteria:

» of the endoprosthesis and the supporting-motor

stump;

» of the external cosmetic prosthesis;

« of extraocular muscles;

» of surrounding soft-tissue orbital structures;

« of bone walls of the orbit (Fig. 21).

DISCUSSION

In the article, detailed schematic images are pre-
sented of various eyeball removal methods (enucleation,
evisceration) and of the subsequent endoprosthetics to be
used in practice by ophthalmologists and X-ray special-
ists; depending on the pathological process, which led to
the globe removal: traumatic injuries of the eyeball and
their sequelae, oncologic diseases, secondary absolute
operated glaucoma, buphthalmos, sympathetic ophthal-
mia, uveitis with impending sympathetic ophthalmia, as
well as cosmetic indications for a blind eye removal.

When a patient with an anophthalmic syndrome or
with a planned eyeball removal with subsequent recon-
structive procedure addresses an ophthalmologist, to

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

cated. Wherein the specialist performing and describing
the results of the examination has to receive from the
ophthalmologist specific clinical objectives to correctly
perform the orbital MSCT imaging and to form the proto-
col and the conclusion.

Analyzing the CT-data, the X-ray specialist has to
form the description protocol and to provide objective
information on the state of orbital structures after globe
removal and SMS formation. To do this, one has to pos-
sess basic knowledge on different techniques of surgical
eyeball removal, SMS creation, types of endoprostheses,
options of external cosmetic prosthetics, and presence of
complications. In the article, schematic images of main
methods in endoprosthetics are presented, on which one
could base at the analysis of CT-imaging in this category
of patients.

CONCLUSIONS

MSCT of the orbits is the optimal method for analyzing
the state of a patient after endoprosthetics of the globe.
The protocol of the CT-data description has to include the
presented criteria of the description of endoprosthesis,
SMS and their interactions with the external cosmetic
prosthesis, as well as the analysis of the state of orbital
bone walls.
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