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Results of surgical treatment and rehabilitation
of patients with post-traumatic subatrophy

and anophthalmic syndrome in combination
with bone deformities of the orbit
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BACKGROUND: Ocular prosthetics remains an important and actual task in the rehabilitation of patients with anophthalmos
of various origins.

AIM: To increase the effectiveness of cosmetic prosthetics in patients at the formation of a primary and/or delayed support-
ing stump with simultaneous reconstructive procedures on the orbital bone structures.

MATERIALS AND METHODS: A retrospective analysis of patients with subatrophy and anophthalmos with deformities of
the orbital walls was carried out. Results were analyzed according to the criteria for the severity of clinical signs — enoph-
thalmos, deepening of the superior orbitopalpebral sulcus, prosthesis mobility.

RESULTS: 22 patients with orbital bone deformities were operated and examined; they underwent surgery on the orbital
walls in combination with evisceration with posterior scleral pole resection, neurectomy and implantation of a spherical en-
doprosthesis (in modifications) in 12 patients and delayed stump plasty in 10 patients with anophthalmos. It was possible
to eliminate enophthalmos in 18 patients, to correct the retraction of the upper eyelid on the prosthesis side in 19 patients,
and to significantly increase the mobility of the prosthesis in 9 patients.

CONCLUSIONS: Carrying out a combined surgical procedure aimed at restoring a voluminous mabile primary or delayed
supporting stump and eliminating the deformation of the orbital walls with restoring the lost volume creates conditions for
optimal individual ocular prosthetics, significantly reduces prosthesis enophthalmos, increases its mobility and improves
cosmetic results of rehabilitation.
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Pe3ynbTartbl XMpypru4ecKkoro sie4eHus U peabunurauum
NnauMeHToB C NOCTTpaBMaTUYeCcKou cybaTpoduen

U aHOpTaNbMUYECKUM CUHAPOMOM B COMETAHUM

C KOCTHbIMM AedopMaLMAMU FNa3HULbI

[.B. Nasbigos 2, H.A. bapaHoBa’
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AxkmyaneHocme. [1a3Hoe NpOTE3UPOBaHME OCTAETCA BaXHOM M aKTyasnbHOW TEMOM B peabunutaumm naumeHToB ¢ aHo(-
TanbMOM Pas/IMyHON NPUPOABI.

Llene — noBbiweHne 3QHEKTUBHOCTA KOCMETMHECKOTO MPOTE3MPOBAHWSA Y MALMEHTOB MU (GOPMUPOBAHUM MEPBUYHOI
W/unK 0TCPOYEHHOI OMOPHOI KyNbTH C OHOMOMEHTHbBIM MPOBELEHNEM PEKOHCTPYKTUBHBIX BMELLATENCTB HA KOCTHBIX CTPYK-
Typax rnasHuLpl.

Mamepuanel u Memodel. [poBefEH PETPOCNEKTVBHLINA aHanM3 NauMeHToB ¢ cybatpoduen u aHodTanbMoM ¢ fedopMa-
LMAMM CTEHOK opbuTbl. AHanu3upoBanm pesynbTaThl N0 KPUTEPUAM BbIPaXEHHOCTU KITMHUYECKUX NPU3HAKOB — 3HO(TanNbM,
yrnybnexue BepxHelt opbutonanbnebpanbHoin 6opo3abl, NOABUKHOCTL NpOTE3a.

Pesynemamel. [TpoonepupoBaHo 1 06cnefoBaHo 22 nauyeHTa ¢ KOCTHBIMU aedopMaLmamMm opbuTsl, KOTOPLIM BbINOJHE-
Hbl OMepaLmm Ha CTeHKax opbuTbl B COYeTaHUM C NPOBEAEHWEM 3BUCLIEPALIMM C pe3eKLMei 3a[iHero nostoca CKiephbl, HEBPIK-
TOMMWeN U UMNNaHTaumen chepuyHoro aHAoMpoTe3a (B MoanduKaumsax) y 12 nauMeHTOB M OTCPOYEHHOW MNACTUKOW KyNbTy
y 10 naumeHTOB C aHO(TaNbMOM. Yanock ycTpaHuTb 3HodTanbM y 18 yenosek, y 19 — cKOppeKTUpOBaTh 3anafieHne Bepx-
Hero BeKa Ha CTOPOHe NpOTe3a U 3HaUUTENbHO NOBBICUTL MOABUKHOCTL NpoTe3a y 9 NauueHToB.

Boigodbl. [poBeaeHne KOMOMHMPOBaAHHO ONepaLK, HanpaBaeHHOM Ha BOCCTAHOBJIEHWE 0OBbEMHOMN NOLBUMHOI NepBuY-
HOW WM OTCPOYEHHO OMOPHOW KyMbTW M ycTpaHeHue fedopMaLn CTEHOK opbuThbl C BOCCTaHOBIEHMEM YTpayeHHOro 06bEMa,
CO3/A3€eT YCNOBUS 418 ONTUMANbHOr0 MHAMBMAYANbHOTO F1a3HOr0 MPOTE3MPOBaHMS, 3HAYUTENTBHO YMEHBLUAET 3HO(TabM
npoTe3a, NoBbLILLAET ero NOABUXKHOCTb U CNOCODCTBYET YNYYLLEHUI0 KOCMETUYECKUX pe3ynbTaToB peabunuraumm.
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BACKGROUND

According to literature data, the number of pa-
tients in need in ocular prosthetics in our country is
about 400,000, the anophthalmos prevalence in the
Russian Federation being 24.47 per 10,000 people
[1, 2].

Out-patient departments’ doctors, hospital specialists
address patients to the centers for prosthetics, labora-
tories and cabinets for ocular prosthesis fitting, or pa-
tients may come there without medical order. At that, the
care options concerning individual approach and material
choice for cosmetic prosthesis are variable and depend
on individual facility’s focus, and on fitting methods and
manufacturing variants for external prostheses adopted
there [3].

It is known that to achieve high esthetic results of
ocular prosthetics in a patient, it is necessary to fulfil
several conditions and to follow the stages of cosmetic
rehabilitation [4]. Nevertheless, for patients after vari-
ous facial traumatic lesions, such as injuries of the zy-
gomaticoorbital complex with non-integrity of orbital
bone structures, not only ocular prosthetics as a mono-
pathway of rehabilitation is indicated, but various options
of surgical treatment is also required [5, 6]. It is related
to clinical presentations in patients: insufficient or ex-
cess volume of the blind eyeball or of the preexisting
functioning stump, sub-atrophy of orbital and paraorbital
soft tissues, lesions of bone walls, ptosis, eyelid defor-
mations and deepening of the upper tarsal fold on the
involved side.

One of the main methods for diagnosis of patients
with pathological (post-traumatic) orbital abnormali-
ties is the multislice (multispiral) computed tomography
(MSCT) of the midface according to specific algorithm [7].

Detection in patients at the MSCT of bone deformities
and of post-traumatic soft tissue changes in the orbit and
the paraorbital region necessitates the achievement of
a complex of surgical procedures aimed to restore nor-
mal anatomo-topographic relationships in the orbit, with
subsequent timely individual stepped ocular prosthetics
[8-11].

In the orbital reconstructive surgery various ma-
terials are widely used as implants to form a func-
tioning stump and to eliminate bone defects [12-14].
Each of them has own positive features and limitations.
For example, allgenic materials carry a potential threat
of various diseases’ communication and are susceptible
to resorption [15]. A multi-year research showed the
safety of titaniunm material in reconstruction of orbital
defects [11, 16]. Titanium possesses sufficient biological
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intertness and osteointegration, it has a low level of con-
tamination, the migration in tissues in tissues after sur-
gery is rare, it may be mould well, and visualized by MSCT
[17-20].

The aim of the investigation is to increase the efficacy
of treatment and rehabilitation of patients with eyeball
subatrophy and anophthalmic syndrome in combination
with post-traumatic bone changes in the zygomaticoor-
bital region.

MATERIALS AND METHODS

22 patients were examined. The material was ana-
lyzed according to the data from the laboratory of com-
plex ocular prosthetics of Saint-Petersburg State Budget
health care institution “Diagnostic Center No. 7 (ophthal-
mological) for adult and pediatric population” (Saint-
Petershurg), of Plastic surgery clinic “Lege Artis” (Mos-
cow), and of Clinical hospital on Yauza (Moscow) from
2018 through 2022. There were 15 male and 7 females
patients.

MSCT examinations were performed according to
the same algorithm (“orbit”) at the Mariinsky hospital
(Saint Petershurg) and at the clinic of the company group
“MEDSI" (consultative and diagnostic center B, Moscow).
As the implant material in primary or delayed stump, we
took porous polyethylene produced by “Omnipor” company
(USA), in form of different diameter spheres (18-22 mm).
For bone plastics, we used 0.4 mm thick titanium
meshes (plate) from the Matrix MIDFACE set (DePuy
Synthes, USA).

Based on the MSCT results, a treatment and reha-
bilitation plan was composed, discussing with the pa-
tient their stages, time frame and rate of cosmetic pros-
thetics. After surgical stage implementation, individual
prostheses were customized for all patients at the labo-
ratory of laboratory of complex ocular prosthetics and
mounted within the time frame 3-4 weeks, 2.5-3 and 6
months with yearly exchange of the external prosthesis
(Table 1).

Operation method (repair of the orbital floor
deformation)

In controlled hypotony conditions after antiseptic
preparation of the surgical area according to the standard
method, the lower eyelid was retracted with a lid retrac-
tor; an incision of the lower eyelid conjunctiva was made
3-4 mm away from the lower fornix, at the same time a
careful coagulation of bleeding vessels was performed
using the Colorado needle. The incision was made up to
the lateral canthal ligament, the lateral tendon was cut at
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Table 1. Types of surgical procedures (n = 22)
Tabnuua 1. Buabl xupypruyeckux BMellatenscTs (n = 22)

Tom 15,N24,202?
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Groups Types of surgical procedures Number of patients
1 E without Keratectomy 7
2 E with keratotomy 5
3 Delayed plastics of the functioning stump 10

1,2,3 Reconstruction of orbital walls 22

Note. E — evisceration with scleral posterior pole resection, neurectomy, and implantation of a spherical polymer endoprosthesis.

the lower peduncle, then we passed depthward up to the
anterior orbital rim, performing a delicate tissue dissec-
tion by Westcott scissors, at that the orbital septum has
to be well visible, the dissection was continued posteri-
orly to the orbicular muscle of the eye. Additional coagu-
lation was performed by mono- and bipolar coagulator.
The anterior orbital rim was completely uncovered by a
raspatory, further 1 traction suture (4—0) was placed onto
the edges of the conjunctival incision from the eyeball’'s
side and fixed it on a vascular clamp for better visual-
ization of the surgical approach. Then the orbital sep-
tum was opened. In the case of herniation, hernias were
not hurt and not coagulated to preserve fat packages.
The orbital floor was skeletonized to the orbital apex,
liberating it from scar tissue and mobilizing fallen out
orbital hernias from adhesions with maxillary sinus
mucosa. In presence of the internal wall deformation
(in 14 patients), a tissue dissection was carried out over
the defect area to the undamaged zones. Soft tissues
were lifted above the fracture or deformation area with
an orbital retractor, a mold custom titanium mesh was
introduced, which completely overlapped the bone de-
fects area, with visual control of the position of the distal
part of the mesh. The mesh was fixed with screws to
undamaged bone structures of the orbital rim. Conjunc-
tival incision edges were sutured with a running suture
(Vicryl 6/0).

Hereafter, we passed to the surgical step on the
blind eyeball (evisceration in several combinations) —
12 patients, or to a delayed plastics of the functioning
stump — 10 naunenToB — in accordance with our previ-
ously elaborated methods [11].

Evisceration without keratectomy (7 patients). A dis-
section of the conjunctiva and of the Tenon's capsule was
performed in 5—6 mm posteriorly to the limbus, a linear
more than 10 mm long incision of the sclera was done
with a blade parallel to the limbus all over scleral thick-
ness. A cyclodialysis cannula or a corneal scraper was
introduced into the space between the sclera and uvea,
and uveal tissues were separated in circular motions in
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the scleral spur area. Under visual control, the intraocu-
lar content was completely removed. The scleral pocket
cavity was carefully processed with iodine alcohol solu-
tion, 70% ethyl alcohol, and then a careful curettage of
uveal remnants in the areas of emissaria was performed.
A scleral puncture with a No. 11 blade in 3-5 mm lat-
erally to the optic disc was done. The optic nerve was
separated by blunt dissection under visual control using
scleral scissors; the nerve was squeezed and then cut in
7-10 mm from the posterior pole of the eyeball. Scleral
bands around the optic nerve were removed in 12—15 mm
diameter without damaging oblique muscles. Addition-
ally, 6-10 large scleral relaxing incisions in 4 quadrants
between the recti muscles were made. Into the created
cavity, a spherical implant was placed, without bringing
any changes to its construction. 3—4 interrupted scleral
sutures (Vicryl 5-0), a running suture on the Tenon’s fas-
cia and conjunctiva were used.

Evisceration with keratotomy (5 patients) differed
from the method described above. A circumferential
conjunctival peritomy in 5-10 mm from the limbus was
done. Two mutually perpendicular corneoscleral incisions
were performed getting under 45° angle to recti muscles
tendons. Further surgical steps were accomplished ac-
cording to the method described above. The procedure
was finished by placing inverted-U-shaped sutures
on corneoscleral flaps, purse-string suture — on the
Tenon’s fascia and conjunctiva (Vicryl 5-0). On the lat-
eral canthus, an interrupted suture 5-0 was put. Into the
cavity, a plastic transparent conformer was placed with
consideration to dimensions of the conjunctival cavity.

In the absence of the eyeball in the orbit, a surgical
delayed plastics of the functioning stump (10 patients)
was performed according to the defined method.

With a blade, a horizontal incision of the conjunc-
tiva through the functioning stump’s center up to 18
mm, conjunctiva was separated horizontally and verti-
cally. The posterior part of the Tenon’s capsule was cut
by blunt dissection, and a cavity in the muscular funnel
was formed. A meticulous hemostasis was carried out,
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into the formed cavity a spherical implant was placed
using an orbital injector, the implant’s parameters being
calculated according to previously obtained data. Inter-
rupted sutures were put on the Tenon's capsule, a run-
ning suture — on the conjunctiva (Vicryl 5-0). The oper-
ated orbit was covered by a solid compressive bandage
for 48 hours with following everyday exchange.

RESULTS

During the whole follow-up period, 3we performed
a reconstruction in 22 patients carrying out a com-
bined procedure — repair of bone deformations and
simultaneous functioning stump formation (primary and
delayed).There were 15 male and 7 female patients.
The age range was from 18 to 67 years. Most patients (13)
were aged from 26 to 40 years. Mean age of patients was
36.04 years (Table 2).

Most prevalent causes of the eye loss were car
accident, sports-related injury, and home accident
(Table 3).

Table 2. Age of patients
Tabnuua 2. Pacnpefenexve nauneHToB no Bo3pacty
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The duration of the anophthalmic syndrome’s (AS)
presence in 10 patients with combined bone deformations
distributed in the following order: less than 1 year — 3;
1-3 years — 4; 3-5 years — 2; more than 5 years — 1.
As one can see, in most of the patients anophthalmos
(condition after enucleation) with a deformity of orbital
bones existed no more than 3 years. At that, almost a
half was composed by patients with anophthalmos dura-
tion of less than 1 year.

17 patients had paresthesiae in the area of the sub-
orbital nerve distribution. In 21, movement limitations of
the eyeball (stump) upwards, in 14 — in primary posi-
tions of gaze were revealed.

Surgical results according to the degree of clinical
manifestations [11] are summarized in Tables 4-6.

In all 22 patients before surgery, different degree of
enophthalmos was revealed (Table 4). Postoperatively,
the prosthesis enophthamos (of no more than 3 mm) was
found in 4 people. In remaining patients, enophthalmos
was successfully repaired. This effect was obtained due
to the orbital volume restoration, which was adequate

Table 3. Distribution of patients according to the cause of the injury
Tabnuua 3. PacnpeseneHne nauMeHToB No NpUYMHE TPaBMbl

Age Number of patients Causes Number of patients
18-25 2 Car accident 14
26-40 13 Sports-related injury 1
41-55 5 _
5447 ) Home accident 5
Total 22 Occupational injury 2
Table 4. Evaluation of results according to the enophthalmos degree
Ta6nuua 4. OueHKa pesynbTaToB Mo CTEMNEHM BbIPAXXEHHOCTU 3HO(TaNbMA
Group 1 Group 2 Group 3
Enophthalmos degree
before after before after before after
0 0 6 0 4 0 8
1 2 1 1 1 0 2
2 2 0 2 0 4 0
3 3 0 2 0 6 0
Table 5. Evaluation of results according to the orbitopalpebral sulcus manifestation degree
Ta6nuua 5. OueHKa pesynbTaToB Mo CTEMEHM BbIPAXXEHHOCTU YrnybreHus opbutonanbnebpansHoi 6opo3zkbl
Degree of the orbitopalpebral Group 1 Group 2 Group 3
sulcus deepening before after before after before after
0 0 6 0 4 0 9
1 5 1 3 1 1 1
2 2 0 2 0 4 0
3 0 0 0 0 5 0

DOI: https://doiorg/1017816/0V115061
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Table 6. Evaluation of results according to the degree of prosthesis mobility
Ta6nuua 6. OueHKa pe3ynbTaToB Mo CTENeHW NOABUMKHOCTM NpoTe3a

Degree of cosmetic Group 1 Group 2 Group 3
prosthesis mobility before after before after before after
0 0 0 0 0 0 0
1 1 0 0 9
2 2 1 3 4 1 5
3 A 6 0 1 0 2

to the functioning stump, form and parameters of the
external cosmetic prosthesis.

In accordance with the manifestation of the sign “deep-
ening of the upper orbito-palpebral sulcus” (Table 5),
we found that before surgery such clinical situation most
expressed in patients, in whom anophthalmic syndrome
was combined with orbital bone deformities (3 group).
This was due to large, long-term changes in soft tissues
in terms of its subatrophy, insufficient volume of the
functioning stump, increased orbital volume because of
bone destruction.

In all cases, it was possible to eradicate patients’
complaints on paresthesiae in the course of the first year
after surgery.

MSCT carried out in 17 patients in 6 months showed
a correct position of the titanium mesh implant, which
completely closed the bone defect’s area. There were no
complications revealed, such as significant hemorrhages,
infection, rejection of implanted materials and implants.
All patients were satisfied with acquired cosmetic results
of surgical repair and of individual eye prosthetics.

CLINICAL EXAMPLE

As an example of successful complex approach, we
present a clinical case. A 50-year old patient addressed
with complaints on blind, hollow, inflamed and disfigur-
ing the face left eye. From the history, it became known
that the man received a left eyeball injury with complete
vision loss as a result of home accident. He immediately
referred to a medical institution in the home area, where,
in the patient’s words, first medical care was provided in
the extent of primary surgical procedure for the eyeball
injury. In the postoperative period, visual functions did
not recover. Later on, he was under follow-up of the oph-
thalmologist in the home area, received repeated courses
of medical treatment. In the patient’s words, left eyeball
progressively decreased in size and became more deeply
positioned in the orbit, stayed inflamed and tender when
touched through the eyelid. The patient was examined
at the clinic, the examination’s result: visual acuity of
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the left eye — NLP, intraocular pressure — hypotony,
deformation of the cornea, cloudy anterior chamber,
deeper media not visible. Edema of the bulbar conjunc-
tiva. Partial upper eyelid ptosis, deepening of the upper
orbito-palpebral sulcus and its irregular profile (Fig. 1),
limitation of the eyeball upward movement. At the con-
sultative and diagnostic center B of “MEDSI” (Moscow),
MSCT of the orbits was carried out to the patient. Analy-
zing the images, we found a bone deformity of the floor
and of the medial wall of the left orbit with increased
volume of the left orbit (Fig. 2, 3), left eyeball subatrophy
with increased optic nerve thickness. Taking into consid-
eration a presence of a blind, inflamed and disfiguring
left eyeball with ocular tenderness, we decided to give
up its prosthetics, and recommended a combined surgical
treatment which included a reconstructive procedure on
the left zygomaticoorbital complex with a defect resto-
ration of the floor and the medial wall of the left orbit,
mold with a titanium mesh and simultaneous evisceration
with posterior pole resection, neurectomy, and implanta-
tion of a spherical polymer (porous polyethylene) implant
under combined general anaesthesia. Surgical procedure
was performed following the method described above.
At the early post-op period, medical treatment was car-
ried out, aimed at prevention of inflammatory events un-
der a compressive bandage (Fig. 4). Later on, individual
eye prostetics was performed within standard timeframes
(4 weeks, 2.5 and 6 months after surgery).

The patient addressed in 2 years (Fig. 5) for pterygium
removal on the right eye. A control MSCT of the orbits
was done (Fig. 6, 7). He was satisfied by the result of
treatment and rehabilitation (prosthetics) of the left orbit.

DISCUSSION

Eyeball injuries wit loss of visual functions in com-
bination with orbital bone lesions are not the conditions
directly imminent to the life, but the destruction of upper
orbital wall, but the destruction of the upper orbital wall
makes dramatically more difficult the state of the patient,
and this demands more prompt and serious care [21].
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Fig. 1. General view of a 50 y.o. patient before surgery —
6 months after injury. Subatrophy of the left eyeball, chronic uveitis,
deformation of the conjunctival cavity, ptosis of the upper eyelid,
deep orbitopalpebral sulcus

Puc. 1. 06wwwii Bup naumenta 50 net nepep, onepauueit — 6 Mec. no-
cne TpaBMbl. Cybatpocus NIeBoro ryiasHoro sS6/oKa, XpOHUYECKUiA yBe-
uT, feopMaLms KOHBIOHKTUBASIBHON MOJIOCTH, YaCTUYHBIA MTO3 BEpX-
Hero BeKa N1eBoro rnasa. [nybokas opbutonanbnebpantHas boposaa 00 Wh:

Fig. 2. Patient, 50 y.o. Multispiral computed tomography before  Fig. 3. Multispiral computed tomography before surgery:
surgery. Front view. Posttraumatic deformity of the inferior andthe g — axial sections; b — sagittal sections. Socket deformity .
temporal walls of the left orbit. Increased socket volume Increased socket volume. Posstraumatic eyeball subatrophy

Puc. 2. MNauwent, 50 net. MynbTucnupanbHas KoMMbloTepHast T0- Py, 3. MynbTuCnMpanbHas KoMMbloTepHass Tomorpadus nauu-
Morpadus Ao onepaumu. OponTanbHblil BUA. [OCTTPaBMATUYECKAs  enTa [0 OMepaLMu: @ — aKCUMaNbHbIA Cpes; b — caruTTanbHblil
AeopMaLma HIKHEN U Hapy)KHOW CTEHOK J1eBOI OpOUTHI C yBEM-  cpes. [leopMaLns NeBo OPOUTHI C yBenn4eHneM opbuTanbHoro
YyeHneM 06bEMa r1asHULbI o6béma. locTTpaBMaTnyeckasn cybatpodus rnasHoro sbnoka

WA

Fig. 4. General view of a 50 y.o. patient on the 2" day Fig. 5. General view of the patient 2 years after surgery. A pros-
after surgery. Edema of orbital tissues. Absence of the thesis is installed in the left cavity (Laboratory of complex eye pros-
orbitopalpebral sulcus deepening thetics, Saint Petersburg)
Puc. 4. 0Bwmin BMA maumeHTa Ha 2-e CyTKW mocne Puc. 5. 06wwmii BUA naumeHTa Yepe3 2 roga nocne onepauuu.
onepaumun. HebosbLLon OTEK MArKUX TKaHen opbuThl, B neBoi KOHBIOHKTMBAMbLHOW MOMOCTM YCTAHOBNEH UHAMBUAYa b~
oTCyTCTBUE Yrnybnenns opbutonanbnebpaneHoii 6o- HbIi KOCMETUYECKWIA NpoTe3 (nabopaTopus CNOXHOro rnasHoro
po3apl npoTe3upoBaHus, CaHKkT-leTepbypr)

Often, such conditions drive to deliver medical care to a Masquerading behind soft tissues’ edemas and hemato-

patient in as a multidisciplinary team of specialists [5].  mas, the trauma of orbital floor (and of other orbital walls)
Orbital floor injuries, as a part of facial skull fractures may  stresses the importance and timeliness of imaging, from the
combine not only with eyeball trauma with visual function  accuracy in diagnosis of which would depend the preoperative
loss, but also with several face deformations [8]. planning and the number of surgical procedures in this area.

00l https://daiorg/10.17816/0V115061
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Fig. 6. Multispiral computed tomography. Fron-
tal view. Two years after surgery. Titanium mesh
over the zone of the defect. Spherical implant and
external cosmetic prosthesis in the orbital cavity
Puc. 6. MynbTcnupanbHas KoMnbtoTepHas
ToMorpadms. ®poHTanbHbIM BUA. Yepes 2 roga
nocne onepauun. TuTaHOBas CeTKa Haf 30HOM
pedekTa. B nesoit rnasHuue — cgepuyHbIn
MMMNAHTaT W HapyXHbI KOCMETUYECKMIA NpoTe3

In partial and delayed care, often arise unfavorable
esthetic and functional results. Orbital bones (mostly or-
bital floor and medial wall) are fairly thin, and this makes
them prone to fractures and deformations [22].

The “blow-out” fracture term — the injury to the
orbital floor, was first introduced by J.M. Converse and
B.C. Smith. The development mechanism — because of
action of forces and dimensions of the object, acting on
the weakest point in the orbital bony walls due to the
increase of intraorbital pressure, at that periorbital soft
tissues or muscles may be displaced by gravity into the
maxillary sinus and ethmoid sinuses. The orbital rim is
steadier [23].

Most often (according to literature data) orbital
fractures and subsequent deformations occur in male
patients and adolescents [24]. These data completely
match with our results. In our work, we investigated
22 adult patients with orbital fractures, 15 from them
were men, mean age was 36.04 years. Car accident
was the most frequent cause (14 patients), domestic
conflicts (5), and sports-related injuries (1). This corre-
sponds to the World's statistics on trauma epidemiology
[25-27].

In all patients, post-traumatic changes in orbits lined
up with paresthesiae in the area of the suborbital nerve
distribution. We revealed eyeball movement limitations in
upgaze in all patients with eye subatrophy and limitations
of movements of the functioning stump in patients with
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Fig. 7. Multispiral computed tomography: ¢ —
axial view; b — sagittal view. Titanium mesh over
the defect zones. Prosthesis is congruent to the
stump shape

Puc. 7. MynbtucnmpanbHas KOMMbOTEpHas TOMO-
rpacms: @ — aKcuanbHbI BUA; b — carutTanbHbIi
Bua. CeTKa Hap 30Hamm fedekToB. KocMeTnyeckui
MpoTe3 KOHIPY3HTEH NepefiHel MOBEPXHOCTH OMop-
HOM KyNbTH

anophthalmic syndrome. In all patients, enophthalmos of
the eyeball or that of the external cosmetic prosthesis
was diagnosed.

All patients addressed our clinic not at an early date
after injuries, but at a period from 2.5 to 120 months
(27.2 months in average).

We succeeded in achieving several planned objec-
tives in all cases: to reduce soft tissues of the orbit from
the sinuses, to close the bone tissue defect, to create a
steady foot for the implant and the formed functioning
stump, to eliminate possible limitations for the extra-
ocular muscles’ functioning, and to restore the orbital
volume.

In the present work, we used the transconjunctival
approach for orbital wall procedure.

The choice of implantation materials for orbital bone
defect reconstruction and of materials for functioning
stump formation is still under discussion [28]. The treat-
ment of combined deformations has to include defect
closure with such material that could ensure a steady
and prolonged structure support to orbital soft tissues,
could integrate with scar tissues, and be able to mold to
repeat curvatures of the orbital floor bone architecture.
Until now, there is no consensus on an ideal material for
orbital floor defects reconstruction [29, 30]. Free bone
transplants, taken from the parietal bone or ribs continue
to be widely used, but the utmost shortage is an unpre-
dictable resorption and an additional surgical field [31].
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The use of titanium constructions in reconstruction of
facial bones is largely enough discussed in literature,
at that the material showed its advantages in biological
inertness [16]. Besides, it is known that in analysis of
titanium implant in the area of paranasal sinuses, the
mesh was subject to gradual union with soft tissues,
was later restored by local cells, including respiratory
epithelium and goblet cells. This is important in contact
of the material with paranasal sinuses and oropharyn-
geal area [32]. To restore post-traumatic defects with
deformations of orbital walls, we used a sterile titanium
mesh. We did not face any complications such as post-
operative injuries of surrounding soft tissues, develop-
ment of infectious processes and displacements. Such
positive feature of the titanium mesh as porosity (bet-
ter ingrowth of the fibrovascular tissue) in the situation,
when for some reasons its removal is needed, is an unfa-
vorable moment, demanding additional measures for its
removal [33]. Care should be taken when positioning the
mesh, if at the molding process it is necessary to cut the
protruding margin to prevent the soft tissue entrapment
at its fixation [17].

The use of titanium mesh as of an implant in restora-
tion of bone defects of orbital floor and orbital walls al-
lows significantly improving and preserving the functional
and esthetic result on a stable level; and, to our mind, it
could be considered as an optimal option when perform-
ing combined procedures on an anophthalmic socket.

The choice of an implantation material on the base
of porous polyethylene in the form of spheres of various
diameter allows to obtain a stable result in formation of a
voluminous locomotor stump (primary or delayed), time-
ly and consecutively resolve questions of an individual
staging eye prosthetics with pre-positioned conformer in
the conjunctival cavity.

Single-stage procedures on a blind eye or by a de-
layed character of functioning stump formation in com-
bination with elimination of post-traumatic defects and
deformations of orbital bone walls create conditions for
an optimal external prosthetics and promote a reduction
of rehabilitation terms for patients with various manifes-
tations of post-traumatic anophthalmos.
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rectly related to eyeball injuries and/or intracranial in-
juries as to a part of complex deformities of mid-face
structures. Until recent times, car accidents were consid-
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