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and simple sutures. After a period of 14 to 60 days we performed posterior segment surgeries. The fibrin
glue was made of autologous blood, after extraction of its fibrinogen. The tissue sealant was used in all three
patients with perforation of the eyeball in the posterior pole. At the end of the vitrectomy in all cases, a silicone
oil was implanted as a measure for permanent maintenance of the intraocular pressure.

Results: Sufficient adaptation of the wound in the posterior pole was achieved in all three patients. In all of
them there was severe traumatic retinopathy and even loss of retina in some quadrants. In the follow-up period
of 6 months to 5 years, we did not found leakage of silicone oil towards orbital structures. Visual acuity was
from insecure light perception to full absence of light sensitivity. Esthetically, the eyeball remained with its
full volume and mability.

Conclusion: Autologous fibrin glue provides stable permanent occlusion after trauma with significant loss of
tissue in the posterior pole of the eyeball, where it is impossible to place sutures.

Keywords: age-related macufar degeneration; optical coherence tomography-angiography; multimodal imaging

BbBEAEHIE

Mepdopauuama Ha oyHama AbbAka € CNewHo CbemoAHue B
opmaamonozuama. Bo0H0 nepdopamuBHUMe 04HU mpaBmu
ca makuBa, npu koumo 4ykgomo MAAO € NPEMUHAAQ C 20AAMa
ckopocm npe3 npegHuUA 04eH CE2MeHM, NPO6UAD & PEmUHama,
xopuougeama u ckaepama omBvbmpe U € U3AA3A0 OM 0YHAMa
AbvAka, kamo ce e 3agbpkano 8 0poUMHOMO CbJoPKUMO UAU
e CMU2HaA0 No-goAboko. PeweHuemo gaau camo ga ce Bu3-
CcManoBu 04Hama AbovAka, UAU ga ce u3Bbpwu opbumomomua
¢ ekcmpakuus Ha UHMPAoPBUMHO YyXgo mAA0 06ukHoBeHO ce
B3ema om ekun - odpmaaMoAo2, AuueBo-yeAlocmeH xupypa u
HeBpoxupype. ToBa peweHue 3aBucu Hal-Beye om pasmepa,
Mamepuaaa u nosuuuama Ha vyxgomo maao (1,2).

MH020 yecmo pekoHcmpykuuAama Ha 04Hama AbbAaka cAeg ma-
kuBa mpaBmu ce u3BbpwBa gByemanHo — nvpBo ce peBusu-
pa U 3awuBa BxogHomo omBopcmue, u3BbpwBa ce aHmubu-
0MUYHa, NnpomuBomemaHuyHa u cmepougHa npoduaakmuka u
Ha Bmopu eman, cAeg nepuog om Had-maako 7-14 gHu, ce npo-
Bexga Bumpekmomus.

MpuAokeHUEMO Ha pasAuYHU mMunoBe mokaHHu AenuAa e gobpe
N03Ham nogxog Ha noBegerue Cpeg MH020 XUPYP2UYHU Cneyu-
anHocmu. Tosu memog e cpegecmBo Ha u3bop npu HeBb3moX-
Hocm ga 6bgam HarokeHu weBoBe B onpegeAeHU 30HU Ha Yo-
Bewkomo mano (3,4).

LIEA

[a npegcmaBum memoguka Ha opzaHocobxpanaBauwia xupyp-
2UA ¢ NpuAokeHue Ha aBmMOoAOKHO MbkaHHO AenuAo npu gBod-
HO nepdopamuBHu HapaHABaHUA Ha oyHama AbbAka cAeg 02-
HeCcMpeAHU mpaBmu.

NALNEHTI

Tpuma nauueHmu, MbXke Ha Bvapacm om 35 go 47 2., ¢ gBouHo
nepdopamuBHuU HapaHABaHuA HA 04Hama AbvbAka, cregcmBue
0m nonagaxe Ha npoekmua om AoBHa nywka uau 2a308 nuc-
moaem. [MopBuyHama obpabomka Ha BxogHama paHa Ha npeg-
HUA 0YeH ceameHm bewe u3BvpweHa upe3 peBusua u cymypu.
Cneg nepuog om 14 go 60 gHu ce ocowecmBu naaHoBa xupyp-
2UA Ha 3agHuA o4eH cezmeHm. Mpu gBama om max mpaBmama
beuwe coC cayma om A0BHa nywka, a npu mpemus - ¢ omaomka
om kypwym Ha 2a30B8 nucmoaem.

INTRODUCTION

Perforation of the eye is one of the ophthalmic emergencies.
Double perforating injuries of the eyeball are conditions where
a foreign body has passed with high velocity through anterior
segment and then has pierced retina, choroid and sclera, exited
the eye and remained in orbital contents. The decision whether
to recover only the eye, or to perform orbitotomy with extraction
of the intraorbital foreign body, is usually taken by a team
consisting of an ophthalmologist, a maxillofacial surgeon, and
a neurosurgeon. This decision depends on the size, type and
position of the foreign body (1,2).

The reconstruction of the eye is often performed in two stages
— first suturing the entrance wound, antibiotic, anti-tetanus and
steroid prophylaxis, and the second stage, which takes place 7
to 14 days after the trauma, vitrectomy as an eyeball-sparing
surgery is performed.

The application of various types of tissue adhesives is a well-
known surgical approach in different medical subspecialities.
This method is used as a treatment of choice in certain areas of
human body, where sutures are impossible to be placed (3,4).

AIM

The aim of this article is to demonstrate a method of eyeball-
sparing surgery in double perforating trauma, after gunshot
wound.

PATIENTS

We present three patients, males 35 to 47 years of age, with
double perforating wounds of the eyeball, as a result of a
gunshot. The primary surgeries of the anterior segment of the eye
were performed by revisions and simple sutures. After a period
of 14 to 60 days, we performed surgery of the posterior ocular
segment. In two of the patients the trauma was from a ball from a
hunting rifle, while the third one was hit by a fragment of a bullet
from a gas gun.

In one of the cases the foreign body had passed through the
sclera, while in the other two there was corneal perforation. All
three patients had traumatic cataracts, vitreous hemorrhages and
retinal detachments with tissue incarceration in the exit in the
posterior pole. These findings were verified by ultrasonography
of the eye and orbit with 10MHz B-scan probe (Fig. 1 and 2).

31



llian Shandurkov et al.
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Fig. 1. B-scan with 10MHz probe — vitreous hemorrhage and incarceration of the
retina in the defect of the eyeball in the posterior pole

Mpu eguH om nauueHmume npoekmuAbm 6ewe npemuHan
ckaepaaHo, gokamo npu ocmaHaaume umawe po2oBuyHa nep-
dopauua. I mpumama 60AHU UMaxa mpaBmamuyHu kama-
pakmu, xemo®maamu u omaenBaHe Ha pemuHama ¢ uHkapue-
pauuA Ha mokaH 8 usxogHomo omBbpcmue B 3agHua noakoc,
koemo 6ewe ycmaHoBeHo upes exozpadus Ha okomo u opbu-
mama ¢ 10MHz exozpadcka corga (Que. 1 u 2).

METOAI

Mpu Bcuyku 2openocoyeHu nauuesmu, cAeg koHcyAmauus ¢ Au-
ueBo-yealocmeH xupypea u HeBpoxupype, ce B3e peweHue eguH-
cmBeHo 3a byAbyC-CoxpaHABaula Xupypaus.
MpegBug ycmaroBeHama exoepadeku aunca Ha mokan B 3ag-
HUA noAloc Ha 04Hama AGbAka U HECU2ypHama nepuenyua npe-
gonepamuBHo, be B3emo peweHue 3a 3anvABaHe Ha gedekma
¢ dubpuHoBo AenuAo, 6e3 onuuA 3a Bvb3cmaHoBABaHe Ha pemu-
HaAHama QyHkuuA.
3pabomBaHemo Ha aBmoAokHO MbkaHHO AeNUAO bewe 0Cb-
wecmBeHo B AabopamopuAama no kAembYHa U 2eHHA mepanua
kom HUXT — Codus. Mpouecovm Ha nogeomoBka BkaloyBawe
nocAegoBameAHu 3aMpasaBaHus u Guampauuu Ha aBmoaoXkHa
kpouB 3a uszoAupaHe Ha cobecmBeH dubpuHozeH. Mpu uspabom-
BaHemo Ha moBa Aenuao om 500 ml kpwB ce noay4aBa 6 ml du-
OpuHozeH 8 meyHa dasa. KpatHuam npogykm npegu akmuBu-
paHe 3a ynompeba ce cbxpaHaBa Ha — 80° C.
AkmuBauuama Ha GubpuHozeHa 3a mpaHcdopmauua 8v8 du-
OpuH ce u3BvpwBa npu memnepamypa om + 37° C Henocpeg-
cmBeHo npegu anaukayuama Ha AenuAomo. Bpememo, Heobxo-
guMmo 3a noAyyaBaHe Ha 3gpaBa mukaHHa agxe3ua, e uHguBu-
gyaAHo u 3aBucu om Bpememo Ha cbcupBaHe npu cvomBem-
HUA nauueHm.
3noA3BaHuAam arzopumbM 3a npuAokeHue Ha aBmoaokHoO
mMbkaHHO AeNUAO Gewe ugeHmuyeH npu Beuyku nauueHmu u
omzoBapAue Ha Memogukama onucaHa no-goay:

¢ [lepumomua Ha korlonkmuBama Ha 270 2pagyca

e Tpu 20 Ga napc nAaHa UHUU3UU Ha 3,5 MM 3ag Aumba

e [locmaBaHe Ha UH(Y3UOHHA KaHloAa oAy MeMNOpPaAHO

OD/RIGHT

Fig. 2. B-scan with 10MHz probe — dense traumatic hemophthalmus and absence
of tissue in the posterior pole of the eyeball

METHODS

In all patients mentioned above we performed consultations with
a maxillofacial surgeon and a neurosurgeon. A decision was
made in favor of eyeball-sparing surgery only.

Based on data from ultrasonography, which indicated tissue
loss in the posterior pole of the eye and absence of good light
perception before surgery, we decided to fill the defect of the eye
with autologous fibrin glue. This surgery provides no option for
recovery of retinal function,

The preparation of autologous tissue sealant was made in the
Laboratory for Cell and Gene Therapy in the National Center
of Hematology - Sofia. The preparation process included
consecutive refrigeration and filtration of autologous blood of
gvery patient. This led to isolation of own fibrinogen for every
case.

The preparation of this sealant requires 500 ml of blood. The
end product is only 6 ml fibrinogen in liquid phase. The glue has
to be stored at — 80° C, the activation has to be made just few
minutes before application.

The timing of strong tissue adhesion correlates to the individual
clotting time of every patient.

The algorithm used in the application of autologous fibrin glue
was identical in all cases. We performed this method of treatment
as follows:

e 270 degree conjunctival peritomy;

 Three 20 Ga pars plana sclerotomies, 3.5 mm behind the
limbus;

e Infusion line fixed in the lower temporal incision;

e In the eye with the scleral entrance wound, we
performed phacoemulsification with implantation of
foldable monoblock intraocular lens in order to keep the
compartmentalization of the eye;

e In the other two eyes we performed pars plana
lensectomy;

o After full vitrectomy and release of all tractions from
the retina towards the ciliary body and exit wound, we
performed liquid-gas exchange;
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Fig. 3. Corneal status post primary surgery of the anterior segment

e [Ipu nauueHma cvC ckaeparHo BxogHo omBvpcmue
ce usBopuwu dakoemyrcudukauus ¢ umnaaHamauua
Ha MOHOGA0K Aewa B8 kancyaHua cak ¢ uea 3anasBane
komnapmmeHmaausauuAama Ha okomo (napc nAaHa uH-
Gysuama noggopkalie cmabuAeH MOHYC Ha 04yHama
AbbAka)

 [lpu ocmaxaaume nauueHmu b6e HanpaBeHa napc naaHa
AeHcekmomuAa

e (Cneg usBopwBaHe Ha nbAHA Bumpekmomua u u3pA3-
BaHe ¢ Bumpeomom Ha Bcuvku mpakuuu om cmpa-
Ha Ha ocmaxarama pemuHa kakmo koM uuAuapHomo
MAAO, NpU HeHomo ckbcABaHe, maka u kbM u3xogHa-
ma paHa, 6e u3BopweH meyHo Bo3gyweH 06MeH

e AkmuBupaHe Ha GubpuHo2eHa om aBmoAokHOMO Mb-
kaHHO AenuAo 3a mpaxcdopmauus BvB GubpuH (3a
GubpPUHOBOMO AENUAO U3n0A3Baxme mybepkyaurHoBa
cnpuHuoBka ¢ kanloaa 22 Ga, kamo cy6cmpamom 6e
HakanaH B 04HOMO gbHO g0 3anvABaHe Ha gedekma u
noAyyaBaHe Ha 3gpaBa mvkaHHa agxesus)

e lIMnaadmauus Ha cuaukoHoBo macao B ocmambka om
BumpeaaHama kyxuHa

¢ [losupaHe Ha CMOUHOCMUME HA 0YHOMO HaAA2aHe npu
u3nbvaBaHe Ha okomo cbc cuAukoH 8 pamkume Ha 20-22
mmHg

e Cymypu Ha ckaepomomuume u koxloHkmuBama ¢ pe-
30p6upyem koHeu,

PE3YATATIA

A npu mpumama nauuesmu ¢ g8oUHO nepdopamuBHU HapaHa-
BaHuA Ha oyHama AbbAka, cAegcmBue Ha 02HecmpeAHu mpag-
MU, UMauwie gobpe u3BbpuieHa nbpBuyHa obpabomka Ha Bxog-
Hama paxa B npegrua ouex ceamenm (Qua. 3). Ha mo3u eman
om AeveHuemo 6e npoBegeHa aHmubuomuyHa, npomuBome-
MmaHuyHa u cmepougHa npoduaakmuka.

Caeg koncyamauus ¢ auueBo-yealocmen xupypz u HeBpoxu-
pype, 6e B3emo pewerue ga He ce usBbpwBa opbumomomus,
a camo ga ce Bvb3cmanoBu uerocmma Ha 04Hama Aboaka. Tol
kamo masu uimepBeHuus 6e 8 komnemeHmHocmma Ha 0¢-

o After fibrinogen activation from the autologous glue for
transformation to fibrin, we applied a few drops of still
liquid substrate directly on the retina and the adjacent
defect in the fundus;

e In the end, silicone oil tamponade of the retina was
performed;

» We dosed the level of intraocular pressure in the 20-22
mmHg range;

e The sclerotomies and conjunctiva were sutured with
absorbable suture.

RESULTS

In all three patients with double perforating injuries of the eyeball
as aresult of a gunshot, we achieved sufficient primary treatment
of the entrance wound in the anterior ocular segment (Fig. 3).
At this first stage antibiotic, anti-tetanus and steroid prophylaxis
was performed.

Consultations with a maxillofacial surgeon and a neurosurgeon
led to a recommendation to avoid orbitotomy and we decided
to perform only eyeball-sparing surgery. As the second surgery
was a planned one, we developed a preliminary treatment plan:

- In the Laboratory for Cell and Gene Therapy of National
Center of Hematology in Sofia, autologous fibrin glue
was prepared for every patient.

- We performed traumatic cataract extraction and
vitrectomy as planned surgery. The defect of the eyeball
in the posterior pole was filled with fibrin glue. The
intraocular pressure was recovered by application of
silicone oil tamponade of the eye

We achieved sufficient adaptation of the exit wound in the
posterior segment in all three patients (Fig. 4). In all of them,
there was severe traumatic retinopathy, even absence of retina
in few quadrants.

Corneas remained transparent in all cases, which gave us the
opportunity for direct evaluation of the fundus during the follow-
up (Fig. 5).

For a period of 6 months to 5 years, we did not find leakage of
silicone oil towards the orbital structures through the exit wound
in any of our patients.

Visual acuity was measured from insecure light perception to full
absence of light sensitivity.

Tonometry checked in every control examination showed results
between 8 and 21 mmHg, without use of any anti-glaucoma
medications.

Esthetically, the eyeball kept its full volume and mobility.

During the follow-up, we did not find any signs of inflammatory
reaction in the fellow healthy eye.

DISCUSSION

Eye injuries with intraocular foreign body and loss of tissues have
always been an ophthalmic emergency. In the treatment of such
pathology there are a few important issues (5):
1. Prophylaxis of infection, tetanus and ophthalmia
sympatica;
2. Restoration of the integrity of the eyeball;
3. Measures to recover any visual acuity.
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Fig. 4. Fibrin cloth filling the defect in the posterior pole of the eyeball

MaAMOXupypauAama, u3pabomuxme cmpameauyecku naaH Ha
geacmBue:

- B AabopamopuAma no kaemb4Ha U 2eHHa mepanuA Ha
HauuoHaAHUA UEHMBP NO XEMAMOAQ2UA U mMpaHCchysu-
onozuA (HUXT) — Codua, be uspabomeHo aBmorokHo
MbKaHHO AENUAO

- B nnaHoB nopagok caeg moBa usBopwuxme omempa-
HABaHe Ha mpaBmamuyHa kamapakma u Bumpekmo-
muA. [ledekmom Ha o4Hama A6bAka 8 3agHus noaloc oe
3aNbAHEH C GUOPUHOBOMO AENUAD, @ MOHYCHM HA 0ko-
mo 6e Bv3cmanoBeH nocpegcmBom U3NbABaHemMo My
CoC cuAukoH0B0 macho.

MocmugHa ce 0mMAUYHA aganmauus Ha usxogHama paa 8 3ag-
HUA 0YeH ceaMeHm u npu mpumama nauueHmu (Quz. 4). Mpu
Bcuuku umawe meXkka mpaBmamuyHa pemuHonamua u Aunca
Ha pemuna B8 Hakou kBagpaHmu.

Poz0Buuume Ha nauueHmMumMe ocmaxaxa npo3payHu, koemo Hu
gage Bb3moXHOCM gupekmHo ga HabalogaBame cbecmoAHue-
MO Ha 3agHUA O4YeH Ce2MEHM Npu nocmonepamuBHOMO Npo-
caegaBare (Quz. 5).

3anepuog Ha HabAlogeHue om 6 Meceua go 5 20gUHU NpU HUMO
€guUH NauueHm He ycmaHoBuxme u3muyaHe Ha CUAUKOH kbm
0pbUMHOMO CogbpkUMO OM U3XOGHAMa paHa B 3agHuA noaloc.
3peHuemo u npu mpumama 6elie 0m HecuzypHa nepuenuuA Ha
cBemauHa go nbAHa Aunca Ha cBemaouyBcmBumearocm.
ToHomempusama, usBopwBaHa npu Beako noceweHue, ycmaxo-
BABawe cmodHocmu Ha BbmpeoyHomo HaadzaHe (BOH) 8 gu-
anasoHa Ha gonycmumume pesyamamu MeXgy 8 u 21 mmHg,
0€3 NpuUAOXEHUE Ha MegukameHmu, KoHmpoAupawu cmod-
Hocmume Ha BOH.

EcmemuyHo ouyHama A6bAka npu nayueHmume Ce 3anasu C
HOpMaAeH 06em U nogBukHocm.

3anepuoga Ha npoBegexo nocmonepamuBHo npocaegAaBaHe He
ce ycmanoBuxa beae3u Ha Bb3naaumenna peakuyus Ha CbCegHo-
mo 3gpaBo oko.

OBCbXAHE

TpaBmume Ha 04YHama AbvbAka ¢ vykgo mAA0 U 3a2yba Ha Bo-
MpeoyHo Cbgopkumo BuHazu ca BUAU CNEWHO CbCMOAHUE.

Fig.5. The eye after complete reconstruction of the anterior and posterior segment

In the discussion of the order of first medical aids, it is important
to mention that usually, at the place of incident, there is no
specialized medical team that can act adequately (6).

That is why in eye injuries with foreign body strict and
consecutive algorithm of action should be performed. According
to the competence of medical specialists, we find the following
scheme of measures as relevant (7,8):

1. Application of antibiotic eye drops in the traumatized eye
and sterile eye patch — on the site of the incident;

2. Anti-tetanus prophylaxis immediately in the emergency
room;

3. Application of wide-spectrum parenteral antibiotic for
prevention of endophthalmitis or panophthalmitis;

4. Imaging: ultrasonography of the eye and orbit, X-ray of
the orbit, CT scan of the orbit, if necessary;

5. Consultation with an ophthalmologist, a maxillofacial
surgeon and a neurosurgeon;

6. In case of decision in favor of refusal of orbital surgery
and no extraction of foreign body, measures for recovery
of the anterior segment have to be taken. Simultaneously,
steroid prophylaxis of ophthalmia sympatica has to be
started;

7. The decision for vitreoretinal surgery is usually left for
the period between the 7th and 14th day, post trauma.

It is important to outline that, in the algorithm mentioned above,
the main nonsurgical measures for severe infection prophylaxis
could be performed even in absence of sophisticated ophthalmic
instruments (9).

Imaging of the eye and orbit is absolutely necessary. The
ultrasonography and X-ray are mandatory exams, while the CT
scan should be made in case of suspicion about the location of
the foreign body within the eye or in the orbit. In such injuries
it is strictly forbidden to perform MRI, because the presence of
a metal foreign body could lead to its movement between the
tissues during the examination and increase of the degree of the
trauma, respectively (10-13).

Separation between the primary and secondary surgical repair of
the wound in the anterior and posterior segment of the eye has
its logical explanations:

- Transition of the foreign body through the cornea leads
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Mpu AeYEHUEMO Ha Me3u cbcmoAHuA UMa HAkoAko BaXkHu ac-
nekma, nogpegeHu B caegHua peg (5):
1. Mpoduaakmuka Ha uxdekuua u npeBeruua om pasBu-
mue Ha memakyc u odpmaamua cumnamuka;
2. Bv3cmanoBaABaHe ueaocmma Ha 04Hama AbbAka;
3. Mepku ¢ uea Bv3cmanoBaBare Ha ocmambyHOMO
3peHue.

Mpu obcwkgaHe nocaegoBameaHocmma u agekBamHocmma
Ha npoBegeHume Ae4ebHU MeponpuamuA mpAabBa ga ce uma
npegBug, ye HeBuHA2U HA MACMOMO Ha UHUUGEHMA UMa cne-
UUAAU3UpaH 0byyeH ekun 3a AeveHue Ha makvB Bug mpaBma-
mu3om (6).

Emo 3awo, npu oyHu mpaBmu ¢ 4ykgo mAaro mpa6Ba ga ce
ocoWwecmBu moyeH U nocaegoBameneH anzopumuvM Ha noBe-
geHue B8 3aBucumocm om komMnemeHmMHOCMMaA HA MeQUUUH-
ckume cneuuaaucmu. [locaegoBameAaHocmma Ha B3emume
mepku u npugBukBarxe Ha 60AHUA OM MACMOMO HA UHUUGEHMa
g0 AeyebHomo 3aBegeHue, kogemo mod 6u NOAYYUA MEQUUUH-
cka nomouw, Ha Had-Bucoko HUBo, e om pewaBaw,o 3HayeHue. B
mMOo3u acnekm cMAMame 3a A02U4Ha CAegHama nocaegoBamen-
Hocm om gedcmBus (7, 8):

1. HakanBaHe Ha aHmu6uomuyHu kanku 8 mpaBmupaHo-
mo 0ko U nocmaBaHe Ha cmepuAHa npeBpbvska — Ha
MACMO;

2. N3BvpwBane Ha npomuBomemanuyHa npodurakmuka
— 0We npegu nocmbnBaHe B 6OAHUYHO OMQEAEHUE;

3. HasHauaBaHe Ha AeyeHUE C napeHmepaAeH wupokoc-
nekmopeH aimubuomuk 3a npegomBpamaBaHe Ha eH-
godmaamum u naHodmaAamum — npu nocmonBaHe 8
00AHUUA;

4, 138vpwBane Ha 06pasHu u3cAegBaHuA: exozpadua Ha
oko U opbuma u peHmzeH Ha opbuma, a komnlomopHa
momozpadua — npu HyXga;

5. lMpoBekgaHe Ha cbBmecmeH koHcyam mexkgy odma-
AMOAO2, AUUEBO-veAlocmeH xupype U HeBpoxupype
C UueA B3emaHe Ha peweHue OMHOCHO noBegeHuemo
CNPAMO HAAUYHO UHMPAOPOUMAAHO Yykgo MAAQ;

6. Mpu B3emo peweHue 3a ocmaBAHe Ha uHMpaopobum-
HO 4yXgo MAAD — NPegNpUEMaHE Ha XUpypauyHo Bo3-
cmaHoBABaHe Ha npegHuUA 04eH CeaMeHm. YCnopegHo ¢
moBa ce 3ano4Ba u cmepougHa npoduaakmuka Ha od-
maAmMus cumnamuka;

7. PeweHuemo 3a Bumpeo-pemuHaAHa xupypaus 8 maku-
Ba cAyyau obukHoBeHo ce ocmaBa 3a nepuoga MexXgy
7-uA u 14-ua geH.

BaxHo e ga ce akuenmupa Bopxy moBa, ue B8 2openocoyerus
aA20pumbM 0m nocAegoBameAHu Ae4ebHU MeponpuAmuA oc-
HoBHUMe mepaneBmuyHu gedecmBua, kamo npomuBomema-
HU4Ha, npomuBouHdekuuo3Ha u npomuBoaBmoumyHHa npo-
dunakmuka, He uzuckBam Bucokocneuuaausupada kBaauguka-
uuA, koemo 3Hauu, 4e Moz2am ga bbgam npoBegeHu HesaBucu-
MO 0mM MACMOMO U HAAUYHAMA UAU AuncBawa Bucokocneyua-
AU3Upaxa anapamypa (9).

Mo omHOWeHUE Ha 0bpasHama guazHocmuka, exoepaduama u
peHmeeHozpaduama ca abcoalomHo 3agbakumeAHu Memogu
Ha uscaegBare, gokamo komnlombpHama momozpadus ce Ha-
3HauaBa camo Npu CoMHEHUE 33 MECMONOAOKEHUEMO Ha YyX-

to significant deformation and severe edema, which
reduces the visualization of the posterior segment of the
eye. Based on this, suturing of the corneal wound and
anti-edematous treatment provide better opportunities
for precise actions at the next stage of the treatment;

- Rupture of medium and big choroidal vessels in the
posterior pole, as a result of double perforating injuries,
leads to massive bleeding. The period of 7 to 14 days
is long enough for formation of stable clot, which is
important issue for full vitrectomy with good visualization
at the time of surgery;

- Anatomically the posterior pole of the eye is difficult,
even impossible, to access for suturing. For this reason,
we used tissue sealant to restore the integrity of the
eyeball.

The production of autologous fibrin glue requires time for
preparation — another good reason to plan the second surgery
between the first and second week after the trauma.

The application of different types of tissue sealants is a well-
known approach in many surgical subspecialities (14-17). The
glues that are in use are cyanoacrilate or fibrin. There are two
types of fibrin glue: standardized — available as a commercial
product, and autologous — made from the patient’s own blood
serum.

The standardized tissue glue is produced from bovine serum,
which leads to some risks of immune reaction and melting of
the tissue in the zone of application, respectively. In our group
of patients this was unacceptable, because melting of the wall of
the eye in the posterior pole could lead to leakage of silicone oil
in the orbit (18-21).

Silicone oil is used in severe ocular injuries with retinal tear or
detachment. It is implanted not only for retinal attachment, but
also for support of the tonus of the eye (22,23). In such injuries
with associated trauma of the ciliary body, or major loss of retinal
tissue, there is an increase of the uveoscleral outflow. These two
changes lead to a decrease of the intraocular pressure and the
silicone oil is the only measure that can maintain the pressure
within the normal range.

Silicone oil leakage towards the orbital structures could lead to
a risk of hypotony and atrophy of the eye on one hand, and to
penetration of the oil between the optic nerve envelopes inside
the brain, on the other hand (24). This could have extremely
negative effects on the brain function.

In most of the cases of severe injuries, when silicone oil was
implanted in the vitreous cavity, it remained there for years.
The oil prevents severe inflammatory reactions and maintains
constant intraocular pressure. Actually these are the two major
prerequisites for maintenance of the shape and mobility of the
eyeball, despite the full absence of vision (25-27).

CONCLUSION

Autologous fibrin glue ensures good permanent occlusion in
injuries with significant tissue loss. It could substitute suturing in
zones that are difficult to reach. Until now, in the literature, there
have only been publications about the application of fibrin glue
in lesions of the anterior ocular segment. Implantation of silicone
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gomo mAAo (B pamkume Ha byAba uAu B 0pbUMHOMO Cogbp-
Xumo). BaxkHo e ga ce 3Hae, ye npu makb8 mun mpaBmu e ab-
coAlomHo koHmMpauHguuupaHo ga ce npoBexkga MazHUMHO-pe-
30HaHCHa momozpadud, m.K. HAAUYUEMO Ha MEMAAHO 4yXkgo
mAAo 6u goBeAao go He20Bomo pasmecmBaxe u noAyyaBaxe Ha
0Wwe No-2oAemu Ae3uu no Bpewe Ha uscaegBanemo (10-13).
PasgeaaHemo Ha nopBuyHama u BmopuyHa xupypauyHa 06pa-
oomka Ha paHume B npegHUA U 3ageH 04eH cezMmeHm uma cBou-
me A02UYHU 0BACHEHUA:

- [lpemuxaBademo Ha npoekmuaa npe3 pozoBuuama
Bogu He camo go 3Ha4yumeAHa gedopmauud, a u go
uspased omok, koumo HamaadBa Busyaausauusma Ha
3agHuA oyeH cezmeHm. Mo masu npuyuHa sawuBanemo
Ha pozoBuyHama paHa u npoBekgaHemo Ha npomuBo-
0MOYHO AeyeHue gaBa Bb3mokHOCM 3a NO-NPEUUSHU
gedcmBuA Ha cAegBaul eman;

- [lpu paskvocBaHe Ha CPegHU U 20AEMU XOPOUJAAHU Co-
goBe B 3agHuA noaloc, koemo ce noay4aBa npu gBodHo
neppopamuBHUME HapaHABaHuA, uMa MacuBHo kopBe-
He. 3a nepuog om 7 go 14 gHu ce opmupa gocmamou-
HO cmabuneH koazyaym, koemo e BakHa npegnocmag-
ka 3a usBopwBare Ha BumpekmomuA B nbAeH 00eM,
0e3 ga uma npobaem BbB BusyaausauuAama no Bpeme
Ha onepauuAma;

- AHamomuyHama 30Ha Ha 04Hama AbbAka, koamo onuc-
Bame kamo ,3ageH noAloc”, @ UMEHHO Yacmma, Hamu-
pawa ce mexXgy géeme 20AeMU MEMNOPAAHU CbgoBu
apkagu Ha pemuHama, e mpygHO goCmbnHa 3a Hana-
2aHe Ha weBoBe. Mo masu npuyuHa ce mbpcam gpyau
Memogu 3a Bb3cmanoBaABane uenocmma Ha byaba, npu
AUNCa Ha MokaH 8 Masu 30Ha, @ UMEHHO - YPE3 U3N0A3-
BaHe Ha mbkaHHo AenuAo, koemo obaye usuckBa Bpeme
3a nogeomogka.

MpunroXeHuemo Ha pasauyHu munoBe mbkaHHU AenuAa e goope
No3Ham nogxog Ha noBegeHue CPeg MHO20 XUPYP2UYHU Cne-
uuaatocmu (14-17). 13noa3Bam ce kakmo uuaHoakpuaamHo,
maka u GubpuHoBo Aenuao. Mma gBa muna ¢pubpuHoBo Aenu-
A0: CMaHgapmusupaHo - npegaazaHo kamo mvpzoBcku npo-
gykm, u aBmoAokHO - u3pabomeHo om cobcmBeH cepym Ha
nauuexma.

CmaHrgapmu3upaiomo mbukaHHo AenuAo ce npousBexkga om
20B8exkgu cepym, koemo uma usBecmuu HezamuBu, cBvbp3aHu ¢
pucka om umyHHa peakuus, pecn. cmanAaHe Ha 30Hama, 8 kos-
mo e npuAokeHo. B Hawama 2pyna nauueHmu moBa e kpadxo
HenpuemAuBo, Mol kamo cmanAHemo Ha CMeHama Ha 04Hama
AbbAka B8 3agHuA noaloc 6u goBeAo go usmuyaHe Ha cuAukoHoBo
MacAo 8 opbumHomo cogopkumo (18-21).

CuaukoHoBomo macao ce usnoa3Ba npu mexkku 04U mpaBmu ¢
paskbcBaHe u omaenBaHe Ha pemuHama He camo C UeA HedHO-
mo 3aAenBaHe, a u kamo cpegecmBo 3a noggopXkaHe MoHyca Ha
0yHama Aboaka (22, 23). Mpu me3u mpaBmu, kozamo e aHzaxku-
PaHO UUAUAPHOMO MAAD UAU UMa 20AAMA AUNCA HA PEMUHAAHA
mokaH, ce ycuaBa yBeockaepaaHuam ommok Ha BbmpeoyHama
meyHocm, koAmo u 663 moBa e ¢ HamaAeHa npogykuua, nopagu
koHmysuAma Ha uuAuapHume udpacmouu. Emo 3awo cuauko-
Hom U3nvAHABa kakmo ¢yHkuuoHaAHo, maka u MOPGOAOZUYHO
Bv3gedcmBue Bopxy okomo.

oil in the vitreous cavity provides better long-term prognosis for
the preservation of the shape and mobility of the eye.
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3muyaHemo Ha CUAUKOH Ha3ag koM 0pbumHOmMo Cogbpku-
MO € onacHo kakmo nopagu 3az2yba moHyca Ha ouyHama AbbAka
u BepoamHocm om ampoguparemo U, maka u om nonagase no
X0ga Ha HepBHUmMe 068uBku HaBbmpe B M03bYHOMO CogbpXkKU-
Mo, koemo 6u umano kpalHo HezamuBHO BAuAHue Bopxy mMo-
3byHama geunocm (24).

B noBeyemo cay4au Ha npurokeHue Ha cuaukoHoBo macao BbB
Bumpeaanama kyxura npu mexku mpaBmu mo ocma6a 6 npo-
gbAkeHUE Ha 20gUHU, Mol kamo He no3BoAaaBa pasBumuemo
Ha mekku Bb3naaumeAru peakuuu u koHcmaHmHo noggopka
cmolHocmume Ha BbmpeoyHomo Haadeane, a moBa ca gBeme
0CHOBHU npegnocmaBku 3a cbxpaHABaHe Ha Gopmama u nog-
BukHocmma Ha oyHama AbbAka, Bonpeku Auncama Ha dyHk-
UUOHAAHO 3peHue (25-27).
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