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<> Aim. To determine the optimal shape of the locomotor stump and the configuration of the corresponding
ocular prosthesis, ensuring their maximum motility in patients with anophthalmia with different methods of eye
removal. Materials and methods. The study group consisted of 132 patients aged 18—80 years after enucleation
or evisceration. Examination methods included medical history; examination of eyelids, measurement of length
and width of the palpebral fissure, as well as of the depth of conjunctival fornices on both sides; assessment of the
volume, shape, surface topography, position and excursions of the locomotor stump, of the protrusion of the ocular
prosthesis compared to the contralateral eye; photo registration of the studied parameters. Results. During the
study, there were 3 types of locomotor stump identified: moderate with retraction in the upper third; voluminous
flattened; voluminous hemispherical. The locomotor stump after enucleation was voluminous flattened or moder-
ate with retraction in the upper third. The best motility of the locomotor stump was noted nasally and downward.
The motility of the ocular prosthesis was 47.4% compared to the contralateral eye. The locomotor stump after
evisceration with keratectomy was voluminous hemispherical or voluminous flattened. Its motility in all four
directions was about the same. The motility of the ocular prosthesis in comparison to the contralateral eye was
55.9%. The locomotor stump after evisceration without keratectomy was voluminous hemispherical, uniform,
smooth. The motility of the locomotor stump was maximal in comparison to other groups and relatively equal
in all four directions. The motility of the ocular prosthesis in comparison to the contralateral eye was 68.2%.
Conclusion. The optimal shape of the locomotor stump, providing the greatest motility of the ocular prosthesis
is voluminous hemispherical. The same protrusion of the eyeball and that of the cosmetic prosthesis relatively to
the frontal plane after enucleation is achieved by increasing the thickness of the prosthesis itself, which reduces
its motility. Evisceration with implantation of the orbital prosthesis involves the use of a thin-walled ocular pros-
thesis, the back surface of which ideally repeats the locomotor stump surface and does not prevent its maximum
motility. When removing a squinting eyeball with preserved corneal diameter, a smaller implant should be used
to prevent excessive opening of the palpebral fissure, or to prefer evisceration with keratectomy.

<> Keywords: enucleation; evisceration; anophthalmia; implant; ocular prosthesis.
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<> Leas. OnpenenuTb oNTHMaJbHYIO (hopMy oropHo-aBuratenbHol Kynbt (OK) n KoHdurypauuio co-
OTBETCTBYIOLLETO € IJIa3Horo nporesa, obecrneyuBalolie MX MaKCHMaJ/bHY0 MOABHAKHOCTb Y NALlMEHTOB
c aHo(pTanbMOM, MPU PasHbIX crocobax yaanenus rinasa. Mamepuaaot u memodst. Viccienyemyto rpynmny
coctaBuau 132 nauuenrta B Bogpacte 18—80 JseT nocJje sHyKJgealluu Wian sBucuepauuu. Metonbl o6cae-
JIOBaHHUsl BKJIouasn c6op aHaMHe3a; OCMOTP BeK, U3MepeHHe JJIMHbl W LUMPHHBI [VIA3HOH LLeJH, a TaKxKe
ryOUHBI CBOJIOB KOHBIOHKTHBBI C 00€UX CTOPOH; OleHKY 00bEéMa, dopmbl, penbeda MOBEPXHOCTH, MO-
JoxkeHust M skekypeuit OIIK, BBICTOSIHUS T1a3HOTO MpOTe3a M0 CPABHEHMIO C MapHbIM I1a30M; OTOperu-
CTpalMio M3yuyaeMblX napameTpos. Pesyaemamet. B xone vccieoBanus y NauneHToB OblJIH BbISIBJCHbI
3 Buna OIK: ymepeHnHo BelpakeHHas ¢ 3amajieHHeM B BepXHel TpeTH, oObEMHas ynaolénnas, o6 béMHas
nosycepuunas. OIK nocse sHykJaeauun Oblj1a 06bEMHON yNJIOUEHHOR WM YMEPEHHO BblpaKeHHOH ¢
3anajenueM B BepxHell Tpetu. Haunyuwas noasuxknocte OJK ormeuanack K Hocy W KHH3y. MoTopuKa
rJIa3HoTro poTtesa coctabuaa 47,4 % ot noaeuxkHocTu naproro rmasa. OJIK nocse spucuepaimm ¢ KepaTk-
TOMHeH Oblaa 00BEMHON NoaychepuuHoil Ui 00bEMHON yoUIéHHOH. MOGHIBHOCTD €€ BO BCeX YeThIPEX
HanpasJieHUsix Obla NPUMEPHO OAHHAKOBOH. [TOABMXKHOCTb IVIa3HOrO MpPoTe3a B CPaBHEHUM C NMapHbIM
rnazom coctabuaa 55,9 %. OJIK nocse sBucuepanuu 6e3 KepaT3KTOMUH Obla 00 BEMHOM M0J1yChepHUHOI,
paBHOMepHOH, T1aakod. MobuabHocTh OJIK Oblj1a MakcuMaJbHOH MO CpaBHEHHIO C APYTUMM TpyrnaMu
M OTHOCHTEJIBHO PAaBHOH BO BCeX YeThIpEX HanpapJ/eHusix. [1oABHKHOCTb I1a3HOrO MpoTe3a B CpaBHEHUH
C mapHbIM razoM coctabusa 68,2 %. Botgodsi. Ontumanbhoii hopmoit OK, oGecneunsatouieil Hau-
60JIbLLY10 MOABUKHOCTD IVIA3HOTO MPOTE3a, sABJsieTcss 00bEMHAs nogychepuutasi. ONHHAKOBOE BbICTOSIHHE
rJasHoro si6J0Ka M KOCMETHYECKOro MpoTe3a OTHOCHTEJbHO (POHTAJNBHON MJOCKOCTH MOCJe 3HYyKJea-
MK JOCTHTAETCs yBEeJUYEHHEM TOJIIHHBI CAMOTO MPOTE3a, UTO CHHUXKAET €ro MOOUJIBHOCTb. JBUCLEpA-
1Ms ¢ UMIJIaHTal el opOUTaIbHOrO BKJAAbIlIA MpeAnoJaraeT UCrnoib30BaHHe TOHKOCTEHHOTO IJ1a3HOro
npoTesa, 3aJHsis NOBEPXHOCTb KOTOporo nosropsiet pedbed OLK u He npenstcTByeT €é MakcMMasbHOH
noaBuKHOCTH. [IpH ynanennn Kocsiero raagnoro s6J40Ka ¢ COXpaHEHHBIM THAMETPOM POTOBHIBI CJeyeT
YCTAHABJWBATh HMIJIAHTAT MEHbLIEr0 pagmepa JJisi UCKJIOUeHHsT Upe3MEPHOr0 PACKPBITHS IJIa3HOM LiesH
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WJIM OTAaBaThb NpeArnoYyTeHrue aBucuepaluu ¢ KepaTSKTOMHeI/UI.

<> Karouesoie caosa: SHYKJIeallusi; 3BUCHEpaALLnST; aHO(bTaJIbM; UMIJIaHTaT; TJ1a3HOM npoTes.

BACKGROUND

While deciding on the eyeball removal, the need
for subsequent prosthetics of the anophthalmic sock-
et is pertinent to be considered. The therapeutic and
cosmetic importance of the prosthesis is obvious and
needs no argument [1].

One of the important criteria for ocular prosthet-
ics is the mobility of the prosthesis. It is due to the
shape, volume, and mobility of the stump; the depth,
reserve, and mobility of the conjunctival fornices; as
well as the matching of the prosthesis with the size
and configuration of the socket [2, 3].

Moreover, to receive better results from ocular
prosthetics, not only a differentiated approach to the
choice of the method of eyeball removal with the
obligatory approach of individual formation of the
locomotor stump (LMS) is required, but also taking
into account the anatomical and functional aspects
of different types of the orbit [4, 5].

With the introduction of modern technologies
in ophthalmoplastic surgery, evisceration has pre-
sented a number of advantages over enucleation,
as it provides a better cosmetic result of prosthe-
tics [6]. Taking into account the variety of methods
for the eyeball removal, including the modern de-

veloped atraumatic techniques for the formation of
the primary locomotor stump, and considering the
individual parameters of the orbit [7], in a number of
cases, we came across different shapes and sizes of
the LMS that prevented productive ocular prosthet-
ics in patients with anophthalmia.

As such, it became necessary to determine the
LMS optimal shape to create conditions for effec-
tive ocular prosthetics. However, at the same time,
the authors of this study did not intend to compare
their cosmetic and functional results with different
methods of eye removal.

The present study aimed to determine the op-
timal shape of the LMS and the configuration of
the corresponding ocular prosthesis, providing their
maximum mobility, in patients with anophthalmia
using different methods of eyeball removal.

MATERIALS AND METHODS

This study included 132 patients aged 18—
80 years, who were monitored in the laboratory of
complex ocular prosthetics of the St. Petersburg Di-
agnostic Center No. 7 for a period of six months—
four years from the moment of the removal of their
eyeball.
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Study inclusion criteria

1. The following surgical methods were included:
enucleation; evisceration with resection of the
cornea, posterior pole, and neurotomy; and evis-
ceration without keratectomy with resection of the
posterior pole of the eye and neurotomy.

2. The presence of an orbital implant made of porous
polytetrafluoroethylene (PTFE) or donor tissues
(Alloplant series).

3. An observation term of at least six months after

the removal of the eyeball.

. The presence of an individual eye prosthesis.

5. Age >18 years.

S

Study exclusion criteria
1. Cicatricial changes in the anophthalmic socket

and eyelids.

2. Postoperative complications such as suture line
disruption or implant exposure.

3. Reduction of the anophthalmic socket in case of
untimely prosthetics.

4. Delayed implantation of the orbital liner.

Further, depending on the method of surgery, the
patients were divided into three groups:

Group I included patients after enucleation
(61 patients, 47%);

Group II consisted of patients after evisceration
with keratectomy, resection of the posterior pole of
the eye and neurotomy (35 patients, 26%); and

Group III consisted of patients after evisceration
without keratectomy with resection of the posterior
pole of the eye and neurotomy (36 patients, 27%).

To reduce the risk of postoperative complications,
especially in enucleation, it is important to choose
the optimal implant material [8]. Accordingly, in
this study, an orbital liner made of porous PTFE,
characterized by biocompatibility, ease of steriliza-
tion, possibility of manual processing, low risk of
infection, migration, and extrusion, and affordable
cost was used in 121 patients (91.7%) [9—11], while
Alloplant (allograft of subcutaneous fatty foot tissue)
was used only in 11 (8.3%), due to the obvious ad-
vantages of synthetic liners.

The indications for the eyeball removal were mel-
anoma of the choroid in group I (100%); trauma
(51.4%), inflammatory diseases (34.3%), and glau-
coma (14.3%) in group II; and trauma (88.9%) and
inflammatory diseases (11.1%) in group III.

Each group members underwent a history tak-
ing; examination of the eyelids, measuring the
length and width of the palpebral aperture on both
sides with a ruler; assessment of the volume, shape,
and relief of the surface, LMS position (central or

=
displaced) and its excursions; measurement of the
depth of the fornices; and assessment of the eye
prosthesis protrusion compared to the fellow eye.
The mobility of a cosmetic prosthesis is always
inferior to the motility of the eyeball, the range
of motion of which reaches 180° in all four direc-
tions [12]. According to V. Happé, while the volumes
of adduction and abduction are equal and amount
to 45° the volume of supraduction is 40° and that
of infraduction is 50° [13]. The LMS mobility was
determined in four directions (adduction, abduc-
tion, supraduction, and infraduction). The mea-
surements were performed using a protractor scale
and a “needle pointer” formed from a hemostatic
sponge (Fig. 1). The ocular prosthesis mobility was
determined using a protractor scale and a “needle
pointer” fixed at the center of the prosthesis (Fig. 2).
The examination was completed by a photographic
registration of the measured parameters and the
statistical analysis of the data obtained.

Fig.1. Measurement of the mobility of the locomotor stump

L using a protractor scale and the arrow-pointer formed
of the hemostatic sponge

Puc.1. lsmepenue noaBUKHOCTH ONOPHO-ABUIATE/bHOM KYJlb-

L TH C MIOMOLLBIO LIKAJIbl TPAHCIIOPTHPA U CPOPMUPOBAH-
HOH U3 reMoCTaTHUecKOH ryOKH «CTpeJIKH-yKa3Ku»

Measurement of the mobility of an ocular prosthesis

Fig. 2.

L using a protractor scale and a needle pointer

Puc. 2. l3amepenue MoaBU:KHOCTH [J1A3HOIO NPOTE3a C MOMO-
L L1bIO LIKaJIbl TPAHCIIOPTHPA U «HIOJIKH-YKA3KH»
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RESULTS

While in groups I and I, the primary prosthet-
ics were performed on days 3—5 after the surgery,
in group III, the prosthesis was made one month
after the intervention to prevent the occurrence of
corneal erosion and create optimal conditions for
further prosthetics [14].

In group I (61 patients), the LMS was volu-
metric flattened in 38 patients (62.3%), and it was
moderately expressed with a retraction in the upper
third, not always with sufficiently deep fornices and
a smooth surface in 23 patients (37.7%). Exoph-
thalmometry revealed equal position of the eyeball
and the prosthesis relative to the frontal plane in
27 patients (44.3%). Besides, 34 patients (55.7%)
had anophthalmic enophthalmos. The difference
between the exophthalmometry parameters of the
LMS with a double-walled ocular prosthesis and the
fellow eye averaged 2.4 + 0.21 mm, which worsened
the cosmetic parameters. The average total LMS
mobility in this group was 97.9 + 2.3° reaching
130° in some patients. The average total mobility
of the eye prosthesis was 85.3 + 2.6°, while the
maximum was 104°. The best LMS mobility during
enucleation was noted toward the nose and down-
ward. The mobility of the eye prosthesis compared
with the fellow eye was 47.4%.

The parameters of ocular prosthetics, depending on the methods
of operation

MokasaTenu rnasHoro NPOTE3UPOBAHUS B 3aBUCUMOCTH
0T METOJMKK onepauuu

Evisceration
Evaluation criteria Enucle- with kera- | Without
ation tectomy keratec-
tomy
é\tvuer;ase dteoéféer:[’b"'ty N8 | 979403 | 1074424 145216
Supraduction, degrees 225+2.67(31.0+3.03(349+145
Infraduction, degrees 26.7£2.25(327+251|374+138
Adduction, degrees 254+£196(34.0+2.27|37.7 +2.26
Abduction, degrees 233+216(29.7 +161|35.2+1.67
Q::;f‘ﬁ:;:ﬂgfg!”y O1e | 853406 | 1006+21 1228419
Supraduction, degrees 18.2+2.05(23.3+1.91(30.3+£2.26
Infraduction, degrees 24.3+1.84(250+196(31.9+1.31
Adduction, degrees 22.2+175(281+283|32.8+3.42
Abduction, degrees 206+245(242+130|27.8+1.83
Prosthesis mobility (% of fellow
o bl y( 474 55.9 68.2
Difference in the protrusion of
the prosthesis and the fellow | 24 +0.21 | 1.8 +0.64 | 1.6 +0.49
eye, mm (exophthalmometry)

In group II (35 patients), the LMS was optimal,
that is, it was volumetric hemispherical or volumetric
flattened, and 33 patients (94.3%) had a smooth
surface and sufficient fornices. However, in two pa-
tients (5.7%), the LMS had an uneven relief (Fig. 3).
Exophthalmometry showed equal position of the eye-
ball and the prosthesis relative to the frontal plane
in 14 patients (40%). Anophthalmic enophthalmos
was registered in 21 patients (60%). The difference
between the exophthalmometry indices of the LMS
with a thin-walled ocular prosthesis and the fellow
eye was insignificant (on average 1.8 + 0.64 mm),
which did not affect the cosmetic results. The total
mobility of the LMS was almost equal in all pa-
tients of this group (127.4 4+ 2.4°), the maximum
being 145°. The LMS mobility in all four directions
was approximately 30—34°. The average total mo-
bility of the eye prosthesis was 100.6 + 2.1°, and
the maximum one reached 119° In addition, the
eye prosthesis mobility compared with the fellow eye
was 55.9%.

In group III (36 patients), the LMS in 31 pa-
tients (86.1%) was volumetric hemispherical, uni-
form, smooth, centrally located with a commensu-
rate implant (Fig. 4), with the correct eyelid contour.
However, an excessively convex shape of the LMS
was noted in five of the operated patients (13.9%),
and in two of them, the center of the cornea was
displaced toward the temple or nose due to a pro-
nounced initial horizontal strabismus. Exophthal-
mometry revealed identical position of the eyeball
and the prosthesis relative to the frontal plane in
19 patients (52.8%), of which, 5 (13.9%) had an
anophthalmic exophthalmos and 12 (33.3%) an an-
ophthalmic enophthalmos. Moreover, the difference
between the exophthalmometry parameters of the
LMS with a thin-walled plastic ocular prosthesis
and the fellow eye was insignificant; its average
value was 1.6 + 0.49 mm, which did not affect the
cosmetic results.

The average total mobility of the LMS was
145.2 + 1.6°, and reached 160° in some patients.
The LMS mobility in each of the four directions
was approximately 35—37°. The average total mo-
bility of the eye prosthesis was 122.8 + 1.9° and
the maximum was 134°. In six patients, despite
the reduced area of the preserved cornea, the total
mobility of the LMS reached 150°. The mobility
of the eye prosthesis compared to the fellow eye
was 68.2%.

Table 1 presents the indices of ocular prosthetics,
depending on the operation technique, among the
patients of the three groups.
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Locomotor stump with uneven surface after evisceration

Fig. 3.
- with keratectomy

Puc.3. OmnopHo-aBUraTe/ibHasi KyJbTs ¢ HEPOBHBIM pesibeoM
- nocJie 3BUCLEPALIUU C KEPATIKTOMHER

DISCUSSION
During the present study, three types of LMS
were identified among the patients (Fig. 5, 6):
+ moderately expressed with a retraction in the
upper third;
 volumetric flattened; and
* volumetric hemispherical.
In group I (after the removal of the eyeball for ma-
lignant neoplasm), edema of the eyelids and mucous

a

Fig.4. Post-evisceration state without keratectomy: upper fi-
- gure — centrally located locomotor stump with a com-

mensurate implant; lower figure — the result of prosthetics
Puc.4. Cocrosinne mocje 3BUCLepalun 0e3 KepaTIKTOMUH:

- BEPXHHI PHCYHOK — OMNOPHO-JBHIATeJbHAS KYJIbTS,
LEHTPAJbHO PACIIONOKEHHAA ¢ COPA3MEPHBIM MMIIJIAH-
TaTOM; HUXKHHI PUCYHOK — Pe3yJIbTaT NPOTe3HPOBAHHUSA

membrane of the anophthalmic socket persisted lon-
ger than after enucleation due to other causes. This
affected negatively the results of prosthetics.

In this group, the LMS was volumetric flattened
or moderately pronounced with a retraction in the
upper third. According to L.V. Shif [3], the LMS
formed with the use of an implant should have a
sufficiently wide base, that is, the frontal diameter of

Fig. 5. Locomotor stump during enucleation: @ — having moderate volume with retraction in her upper third; & — voluminous flattened
| =

Puc.5. OnopHo-aBuratesbHas KyJabTsl NPH 3HYKJeallMH: @ — YMEpeHHO BblpaKeHHasi ¢ 3anajeHHeM B BepXHeH TpeTH;

- b — oOGbéMHast yIJaoWEHHas

b

Fig.6. Voluminous hemispherical locomotor stump after evisceration: a — with keratectomy; &b — without keratectomy
| 3

Puc. 6. Onopuo-aBurareJibHast KyJbTsl IPH 3BUCLIepaLlid 00bEMHAsT ToJychepruUHas: @ — ¢ KepaTIKTOMHUell; b — 6e3 KepaTsKTOMUHU
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the liner should be larger than the sagittal one [3].
Based on our experiences, this technique does not
always provide the desired result. An individual ap-
proach to the selection of the size of the orbital im-
plant is necessary. Accordingly, double-walled glass
or thick-walled plastic eye prostheses were made for
the patients. With a small volume of LMS and a
disorder of the lower eyelid tone, to prevent its pto-
sis, individual glass (hollow) eye prostheses were
used that weighed less than the plastic analogs of
the same volume.

In case of insufficient volume of the stump in
the upper third, to prevent the ocular prosthesis
retraction, complex shapes were used, which im-
proved cosmetic parameters, but worsened its mobil-
ity (Fig. 7). Identical position of the prosthesis and
the eyeball relative to the frontal plane was achieved
by increasing the prosthesis thickness, which also
reduced its mobility.

Thus, the LMS mobility in group I was influ-
enced by the type of surgery, the indication for
enucleation, insufficient volume of the stump, the
complex shape of the eye prosthesis, and its thick-
ness and weight.

In group II, the main indication for eyeball re-
moval was trauma. In this group, the LMS was suf-
ficient in volume and not too convex, the fornices re-
mained deeper, the conjunctiva was more labile, and
the extraocular muscles retained their physiological
location [15]. This LMS provided for the ellipsoidal
shape of a thin-walled plastic or double-walled thin
glass prosthesis, which simplified their manufacture.
The inner surface of the prosthesis followed the relief
of the stump, which contributed to its best mobility.
Simple (classical) forms of eye prostheses without
supports and hooks (horns) did not interfere with the
stump excursion. Insufficient protrusion of the eye
prosthesis was compensated by its minor thickening.
Thus, the LMS mobility in group II was determined
by type of surgery, indication for evisceration, suf-
ficient volume of the hemispherical stump, simple
ellipsoidal shape of the eye prosthesis, and its low
thickness and low weight.

In group III, the main indication for eyeball re-
moval was trauma. Posterior evisceration without
keratectomy with resection of the posterior pole of
the eyeball and insertion of a PTFE liner is a safe
and effective way to create an LMS in severe eye
trauma [16].

The eyeball mobility is known to worsen with
the progression of eye phthisis. Following-up our
cases, in patients who underwent timely surgical
interventions for preserving the volume of the eye-

ball, the probability of subatrophy of the soft tis-
sues of the eye—orbital complex and the emergence
of blepharoptosis decreased. In such patients, after
the posterior evisceration, the volume of the orbital
tissue was retained, which contributed to the best
cosmetic indicators, since it prevented the retraction
of the eye prosthesis.

Moreover, in group III, the LMS, in most cases,
was volumetric, hemispherical, uniform, smooth,
and centrally located. In patients with severe ini-
tial horizontal strabismus, the eccentric location of
the preserved cornea with a diameter of >7 mm ai-
fected the shape and size of the palpebral fissure,
leading to its greater opening in the displacement
zone (Fig. 8). Sometimes ophthalmic surgeons of-
fer ophthalmologists—prosthetists to make flatter
prosthesis for such patients. However, studies have
shown that when the convex LMS moves, the use
of such prosthesis leads to its spontaneous displace-
ment and the appearance of a gap between the cili-
ary edge of the upper eyelid, the lacrimal caruncle,
and the edge of the prosthesis (Fig. 9). To avoid this
defect, the prosthesis should maximally follow the
shape of the LMS.

For the patients in group III, only individual
thin-walled plastic eye prostheses were made that
were lightweight, which reduced the likelihood of
sagging the lower lid. The prosthesis posterior wall
adhered tightly to the LMS surface, contributing
to its maximum mobility. The plastic prosthesis
is easy to model, which enables to make a more
accurate shape according to a given template or
pick-up impression. To avoid irritation of the forni-
ces of the conjunctiva, the edges of the thin-walled
plastic prosthesis were rolled up. The cornea—pu-
pil—iris complex created an “anterior chamber”
in the prosthesis, which improved its cosmetic
appearance but thickened the prosthesis cen-
ter to 2.5—3.5 mm, while the edge did not exceed
1.1-=1.4 mm (Fig. 10). Therefore, when calculating
the optimal implant diameter planned for the use
in posterior evisceration, it is important to consider
the thickness of the future prosthesis in the central
zone. A number of authors propose cosmetic reha-
bilitation with a soft contact lens (SCL) for this type
of surgery. In our opinion, SCL neither replenish
the required volume, nor does it reconstruct the
correct relief of the upper eyelid and cover the entire
visible part of the injected conjunctiva, as a result
of which a “red eye” effect is obtained.

Thus, in group III, the LMS mobility was in-
fluenced by the type of surgery, the indication for
evisceration, the proportionate or disproportionate
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Fig. 8. State after evisceration without keratectomy: a — the
L consequences of the installation of a disproportionate im-
plant, excessively convex locomotor stump is displaced

c

to the temple, the leit palpebral fissure even without the

Fig.7. Prosthetics with locomotor stump with retraction in her prosthesis is wider than the right one; b — cosmetic
. upper thi.rd: a — insufficient stump volume; b — ocular result of prosthetics with thin-walled prosthesis

f;:tsitchseys of a complex form; ¢ = the result of pros- Puc. 8. Cocrosinue mocsie 3BHclepalln Ge3 KepaTIKTOMUH:

B a — TOCJIeJICTBHSl YCTAHOBKM HECOPa3MepHOTo HM-

Puc. 7. TlporesnpoBaHue MpH ONOPHO-JIBUraTENbLHON KyJbTe NJIaHTATA, YPE3MEPHO BbIMYKJasl OMNOPHO-ABUIATE/b-

B C 3amajeHueM B BepxHel TpeTH: @ — HeJI0CTaTOUYHBbIN Hasl Ky/JbTsl CMelleHA K BUCKY, JeBas [VasHas Liedb

00bE&M KyJ/IbTH; b — ra1asHoil poTes CaI0KHOA hopMbI; naxke 6e3 npoTesa IKUpe NpaBoii; b — KOCMeTHUYEeCKH

€ — Pe3yJbTaT NMpOTE3UPOBAHUSA pe3ysbTaT MpoTe3UPOBaHNs TOHKOCTEHHBIM MPOTE30M

Fig.9. State after evisceration without keratectomy: a — horizontal displacement of the cornea to the nose; b — the opening of

E the palpebral fissure on the side of the prosthesis is wider in the medial third; ¢ — convex and flatter ocular prostheses;
d — the gap between the ciliary edge of the upper eyelid, the lacrimal caruncle and the edge of the prosthesis during the
manufacture of a flatter prosthesis

Puc. 9. Cocrositue nocJie sBUCliepaliii 6e3 KepaTIKTOMUK: @ — FOPU30HTAJbHOE CMELIEHHe POrOBHLIbI K HOCY; b — pacKpbITHE [J1a3-

B HOM 11leJIM HAa CTOPOHE MPOTe3a IIMpe BO BHYTPEHHEN TPETH; ¢ — IJ1a3Hble MPOTEe3bl, BHIMYKJbIHA U GoJiee TJIOCKHIT; d — 3a30p
MEX/ly PECHUYHBIM KpPaeM BEPXHEro Beka, CJIE3HbIM MSCLOM H KpaeM 1poTe3a Mpu H3rOTOBJECHHH OoJlee MJ0CKOro nporesa

Fig. 10. The cut of the complex is cornea — pupil —iris of a thin-walled plastic eye prosthesis

¥

Puc. 10. Cpes Kommiekca poroBuiia — 3pauok — pajy’Kka TOHKOCTEHHOrO MJIaCTMACCOBOTO MIA3HOTO MPoTe3a
E
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volume of the hemispherical stump, the simple shape
of a thin-walled plastic eye prosthesis, and its low
weight.

After understanding the aspects of the LMS
shape in the different types of surgery, we have de-
veloped forms of eye prostheses that increase the
cosmetic parameters of prosthetics and can be used
as mass prostheses in the postoperative period.

CONCLUSIONS

I. The optimal shape of the LMS, which pro-
vides the greatest mobility of the eye prosthesis, is
a volumetric hemispherical, centrally located, and
has a smooth surface.

2. In group I (after enucleation), due to the in-
sufficient volume of the flattened LMS, identical
position of the eyeball and the cosmetic prosthesis
relative to the frontal plane was achieved by increas-
ing the thickness of the latter, which reduced its
mobility.

3. Ophthalmic prosthetics after evisceration with
implantation of a commensurate orbital liner pro-
vides for the use of a thin-walled plastic ellipsoid-
shaped ophthalmic prosthesis, the rear surface of
which follows accurately the relief of the volumetric,
hemispherical LMS and does not interfere with its
maximum mobility.

4. When removing an eyeball with pronounced
initial strabismus and preserved corneal diameter, a
smaller orbital implant should be installed to prevent
the asymmetry of the palpebral apertures during
cosmetic prosthetics, or evisceration with keratec-
tomy should be chosen.

5. Although the creation of an anterior chamber
in the prosthesis improves its cosmetic appearance,
it increases the thickness in the center due to the
cornea—pupil—iris complex, which should be taken
into account when calculating the optimal implant
size and planning evisceration without keratectomy.
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COMMENTARY ON THE ARTICLE BY BARANOVA N.A. et al.
“THE INFLUENCE OF THE LOCOMOTOR STUMP’S FORM ON THE OCULAR PROSTHETICS
RESULT WITH DIFFERENT METHODS OF EYE REMOVAL”

This work is presented by a group of authors from
St. Petersburg, who have been working successfully
for many years with the issues of ocular prosthetics in
patients seeking appropriate help from various cities of
Russia and other countries. In recent years, there has
been a significant increase in the number of ophthal-
mic surgeons who have begun to perform liquidation
surgeries and are specialists in the different levels of
surgical training and methods of performing such in-
terventions.

[ am very glad to see in our journal not only the tech-
nical articles describing surgical approaches, but also
the point of view of a prosthetist with an assessment of
the functional and aesthetic components of the work.

The ideal result of ocular prosthetics represents the
joint work of an ophthalmic surgeon who applies con-
temporary principles adopted in ophthalmic plastic and
reconstructive surgery, and a prosthetist who completes
the rehabilitation stage of treatment, having in their
arsenal both glass and various polymers for the manu-
facture of external prostheses. We can hardly imagine
the ideal result of ocular prosthetics, if, for instance,
the surgeon worked roughly with the muscles or placed
an implant in the scleral cavity that has insufficient,
unstable, or excessive volume. Also, we will not see a
worthy cosmetic result if the prosthetics does not take
into account, for instance, the profile of the anterior
surface of the support stump formed and if the stump
during movement “slips” under the prosthesis, or if the
location itself, the diameter, and color of the pupil on the
external prosthesis differ from those of the healthy eye.
Many people perhaps remember actor Peter Falk who
played the role of Lieutenant Columbo in the popular
detective series. After eyeball removal, for many years,
the actor used glass and plastic prostheses, but the
result of the prosthetics was far from ideal, which was
one of the reasons for Falk’s characteristic squint. Un-
doubtedly, I support the results obtained in this article
and suggest that readers dealing with the issues of blind
eye surgery analyze independently their own surgical
experience and evaluate the results obtained not only
from the standpoint of the operating surgeon, but also
of the patient.

[t is not infrequent that the surgeon does not think
about the consequences of their work, and the surgeon
and the patient may have different ideas about the end
result. If the patient during initial weeks can be un-
der certain psychological pressure from the ophthal-
mic surgeon, who saw all the aspects of the patient’s
eye and the surrounding orbital tissues and is satisfied
with the immediate result of the surgery performed,

then in a few months, when the postoperative swell-
ing disappears, the patient’s estimation of the result
can change. An example can be the clinical cases of
trauma to the eyeball and the orbit, if only a support-
ing stump is formed without a reconstructive surgery
on deformed bone structures, when the prosthetic eye
begins to retract, and an enophthalmos of the prosthesis
occurs, as well as deepening of the superior orbitopal-
pebral fold, etc.

Therefore, it is extremely important not only to con-
duct a thorough preoperative diagnostics of patients and
planning the upcoming intervention with preliminary
calculations of the implant, but also to discuss with the
prosthetist possible options for individual characteristics
during subsequent prosthetics.

Obviously, when working in a team, many issues
can be avoided immediately, and as a result, the qual-
ity of the surgical intervention can be improved and
the optimal conditions for the installation of early and
subsequent individual eye prostheses can be created.
However, in the absence of direct contact between the
operating surgeon and the prosthetist, when a patient
seeks prosthetic help from a prosthetic specialist, they
should have the most complete information in the form
of a case record about this clinical case, such as the
characteristics of the operated eyeball and the eye ad-
nexa before surgery (state of eyelids, palpebral fissure,
fornices, presence of strabismus and its angle, length
of the subatrophic (buphthalmic) eyeball, etc.). One
of the key points of a successful and stable result of
prosthetics is the availability of information about the
surgery performed (understanding of the common ter-
minology) and the diameter (volume) of the implanted
material during the stump formation. For the prosthe-
tist, it is crucial to know the time limits within which
the ophthalmic surgeon plans the primary prosthetics
of the cavity, as well as the frequency of prosthetic re-
habilitation. They should also know as to what should
be done with the strabismus of the stump formed and
what caused it or if the patient had strabismus before
the surgery, but the surgeon did not take any action,
believing that the prosthetist would do it.

While elaborating and polishing up our professional
microsurgical skills, we should not forget other crite-
ria for evaluating our actions, taking into account the
reconstructive plastic and aesthetic nature of this topic
and the possibilities of modern individual eye prosthe-
tics.

[ invite our dear readers to take part in the discus-
sion on the topic proposed.

MD, PhD, Professor D.V. Davydov
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