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CUHgpOM, ycmaHoBeH Ypes onmuyHa koxepermHa momozpadua (OCT), odmaamockonua u uscaegBae Ha
3pumeAHa ocmpoma, NpocAegAaBaHu u AekyBaHu B nocAegHama egHa 20guHa. Mpuaokuxme egHokpamHa
napc nAaxa uimpaBumpeanna anaukauua Ha 0.2cc 100% ceper xekcadpayopug (SF6) ¢ uea nocmuzaHe Ha
nHeBmamuyHa Bumpeoausa. CAeg npouegypama HabalogaBaxme nauueHmume 3a nepuog om 3 Meceua.
Peayamamu: fpu gBe om oyume nocmuzHaxme OMPeAAHe Ha 3agHama xuarougea om Makyrama
u npekpamaBaHe Ha cuaume Ha mpakuua. Meceu caeg anaukayuama omyemoxme nogobpeHue
Ha 3pumeAHama ocmpoma CpegHo ¢ 2 pega u pegykuua B ueHmpaAnHama makyAHa gebeauHa. He
HabAlogaBaxme ycaokHeHuA. Mpu gpyaume gBa cAyyad, npu koumo umaule NAbmHa agxepeHuua Ha wupoka
0CHOBa, He ce nocmuzHa mepaneBmuyeH epekm.

3aknloyenue: VHmpaBumpeanHomo npurokeHue Ha ekcnaHgupaw, 2a3 € MUHUMAAHO UHBasuBHo,
gOCMBNHO U AECHO AeyeHue Ha BumpeomakyAapeH mpakuuoHeH cuHgpom. [Mpu kucmougeH makyaeH
egem BcaegemBue Ha mpakuus om cmpaHa Ha HENLAHO 0MQJEAEHO CMobkAOBUGHO MAAO U Npu MaAku
makyAHU gynku e Memog Ha U3bop nopagu Huckama ueHa, MUHUMaAHUMe cmpaHu4HU ehekmu u 6bp3omo
NPUAOXkKEHUE.

KnloyoBu gymu: nHeBmamuyHa Bumpeoausa, BumpeomakyrapHa mpakuus, ceper xekcagayopug
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1606 Sofia in morphologic and functional changes.
e-mail: martinamilkovska110@gmail.com Aim: The aim of this article is to demonstrate our approach and results in the treatment of vitreomacular

traction syndrome using intravitreal application of expanding gas, sulfur hexafluoride (SF), and to discuss the
exact indications for success in this type of treatment.

Materials and Methods: Our study included four eyes of four patients with VMT syndrome, diagnosed with
optical coherence tomography (OCT), ophthalmoscopy, and visual acuity testing, which have been followed
up and treated in the last year. We applied single pars plana intravitreal injection of 0.2 cc 100% SF, to induce
pneumatic vitreolysis. After the procedure we followed up the patients for a period of 3 months.

Results: In two of the eyes, we accomplished posterior vitreous detachment from the macula and termination
of the traction forces was achieved. A month after the application we noted an improvement in the visual acuity
with an average of 2 lines. Reduction of the central macular thickness was measured by the use of OCT. No
complications were observed. In the other two cases, in which there was a densely adherent membrane on a
broad base, no therapeutic effect was achieved.
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Conclusion: The intravitreal application of expanding gas is minimally invasive, affordable and available
treatment of VMT syndrome. In the cases of cystoid macular edema, due to traction from incompletely
detached vitreous and in small macular holes, it is a preferable method because of its low cost, minimal side

effects, and quick application.

Keywords: pneumatic vitreolysis, vitreomacular traction, sulfur hexafluoride

BbBEAEHNE

BumpeomakyaapHuam mpakuuoses (BMT) cuHgpom ce gbaku
Ha HENbAHO 3agHO OmAenBaHe Ha cmbkAOBUGHOMO MAAD OM
pemuHama u nocAegBawume CuAu Ha mpakuua 8 Mecmama Ha
agxepeHuUA Ha 3agHama xuaaougea kbm makyaama, koumo Bogam
g0 MopdoAo2UYHU U (yHKuuoHaAHu npomeHu (1). Moxke ga ce
HabnlogaBa GopmupaHe Ha makyaHa gynka, kucmougeH makyneH
£QeM, EenupemuHaAHa MembpaHa, cybekmuBHO ce omuuma
HaMaAgeHa 3pumeAHa 0cmpoma CbC UAU 663 memamopdoncuu. B
gonbAHeHue, BMT cuHgpom moxke ga Ce acouuupa ¢ guabemHa
PEMUHONAMUA, PEMUHAAHU CbgoBu NamoAo2uu UAU  MakyAHa
gezeHepauus, cBop3aHa ¢ Bv3pacmma (2). Hau-epekmuBHomo
ABYEHUE Ha Me3U CbCMOAHUA € Napc nAaHa Bumpekmomusma ¢
NUTJAUHZ Ha enUPEMUHaAHa 2AU03a U MEMBPAaHa AUMUMAHC UHMEPHA,
HOo moBa e u Hal-uHBa3uBHuUAM u cAokeH Memog, cBobp3aH ¢ no-
20AAM puck omycaoXHeHuA (3). [1py2a BvamokHocm 3a noBAuABaHe
e mepaneBmuyHama BumpeoAusa ¢ okpunaasmuH, koamo e mpygHo
gocmbnHa, ckvna u HeBuHazu edukacHa aanmepHamuBa (4). Had-
ABCHUAM U3BecmeH Memog 3a Ae4eHue, BbBegeH npe3 1995 2oguHa
om YaH (5), e nHeBmamuyHama BumpeoAusa, koamo BkalouBa
uHmpaBumpeaAHo urkekmupade Ha ekcnaHgupau 2a3 uAu Bb3gyx,
koomo mexaHuyHo ocBobokgaBa BumpeomakyrapHama mpakuus
u Bogu go 3amBapare Ha maaku makyaHu gynku (1-2 cmeneH) u
Bv3cmaroBaBaHe Ha poBeoAapHUA koHmyp. B nocAegHUME 20gUHU,
33egHO C HaBAU3aHemo Ha onmuyHama koxepeHmHa momozpadus
(OCT), uHmepecom kbM mo3u mepaneBmuyeH nogxog ce
3acuABa, kamo ocHoBHUMe My npegumcmBa ca Huckama ugHa u
MUHUMaAHama uHBasuBHocm (6,7).

LLEEA

[a npegcmaBum mMemoguka U pesyamamu Nnpu AeYeHUEMO Ha
BumpeomakyrapeH mpakuuoHeH CUHgPOM Ype3 UHMpaBumpeaAHo
npurokeue Ha ekcnangupaw 2as — cepet xekcadayopug (SF), u
g2 06CbguM MOYHUME UHgUkauuu 3a yeneBaemocm npu mo3u mun
ABYEHUE.

METOAN

lMpunrokeHuemo Ha UHMpaBumpeaAHu MegukameHmu U MeguuuHcku
2a308e u3uckBa cmpukmHo cnas3BaHe npuHUUNUME Ha acenmuka u
aHmucenmuka. Mo masu Npu4uHa anAUYUPaHeMOo Ha 2a3 npe3 napc
NAAHa C UeA AeveHue Ha BumpeomakyrapeH mpakuyuoHeH CUHGPOM e
3agbAkumeAHo ga ce npoBexkga 8 onepauuoHHa 3aAa.
lpegu nocmaBaHemo Ha MeguuuHcka 2a3 B okomo uma Hakoako
BakHu cmonku 3a nogeomoBka u npemegukauus:
e [lauueHmu cbC 3akpumobabAHa 2Aaykoma ca koHmpauH-
gUUUPAHU 3@ MO3U Mun Ae4eHue, NoHexke nocmaBAHemo Ha

INTRODUCTION

The vitreomacular traction (VMT) syndrome is characterized by
an incomplete posterior vitreous detachment with the persistently
adherent vitreous exerting tractional pull on the macula and resulting
in morphologic and functional changes (1). The following may be
observed—macular hole formation, cystoid macular edema, epiretinal
membrane, symptoms like decreased visual acuity with or without
metamorphopsia. In addition, VMT syndrome can be associated with
diabetic retinopathy, retinal vascular pathology, or age-related macular
degeneration (2). The most efficient treatment in these cases is pars
plana vitrectomy with peeling of epiretinal gliosis and internal limiting
membrane, but this is also the most invasive and difficult method with
higher risk of complications (3). Another alternative is therapeutic
vitreolysis with ocriplasmin, which is not always available, very
expensive, and with controversial effectiveness (4). The easiest known
method, introduced in 1995 by Chan (), is pneumatic vitreolysis with
intravitreal application of expanding gas or air which mechanically
releases the traction pull and leads to closure of small macular holes
(1-2 grade) and recovery of the foveal contour. In recent years, with
the popularization of optical coherence tomography (OCT), there is a
growing interest in this therapeutic approach with its main advantages
being the low cost and minimal invasiveness (6,7).

AIM

The aim of this article is to demonstrate our methods and approach
in the treatment of vitreomacular traction syndrome using intravitreal
application of expanding gas, sulfur hexafluoride (SF,), and discuss
the exact indications for success in this type of treatment.

MATERIALS AND METHODS

The intravitreal application of medications and medical gases requires
strict adherence to the principles of aseptic and antiseptic. For this
reason, pars plana application in the treatment of VMT syndrome is
mandatory to be performed in an operating room.

Before applying medical gas in the eye, there are a few important
steps of preparation and premedication:

* Patients with angle closure glaucoma are contraindicated for
this type of treatment because gas application leads to push-
ing forward of the irido-lens diaphragm and a risk for iatro-
genic acute glaucoma. It is important to evaluate the struc-
tures of the iridocorneal angle preoperatively.

* The presence of peripheral vitreoretinal tractions and retinal
tears are also a contraindication, due to the risk of iatrogenic
retinal detachment after intravitreal gas application. For this
reason, a detailed preoperative examination of the retinal pe-
riphery is required.
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2a3 Bogu go npegHo u3bymBaHe Ha upugo-AeweHama gu-
adpazma, pecn. puck om Ampo2eHHo npegu3aBukaH 2aayko-
MeH npucmbn. 1o masu npuyuHa e BaxkHo npegonepamuB-
HO ga ce oueHU cmpykmypama Ha npegHokamepHUA b2 b,

e Haauyuemo Ha nepudepHu BumpeopemuHaAHu mpakuuu
U pynmypu Ha pemuHama coWwo ca koHmpauHgukauus no-
pagu puck om AMpo2eHHO 0mAenBaHe Ha pemuHama cAeg
UHMpaBumpeaAHo NPUAOkKeHUE Ha 2a3. 1o masu npuyuHa
cmpukmHuAM 02Aeg Ha pemuHaAHama nepudepua npego-
nepamuBHo e 3agbAKUMeAeH;

e Ukekmupasemo Ha 2a3 8 cmokaoBugHomo mAAo BuHa-
2U Bogu go noBuwaBaHe Ha BbmpeoyHomMo HaAzaHe. Emo
3aW0 3agbAKUMEAHO 2 Yaca npegu npouegypama Ha na-
uueHma ce gaBa mabaemka auemasonamug 250 M2, Hesa-
Bucumo om cmoaHocmume Ha BoMpPeoyYHOMO HaAA2aHE;

 3eHuuama ce paswupABa ¢ mponukamug 1% ¢ ugA uHMpa-
onepamuBHo ga ce HabAlogaBa gupekmHo opopmAHemo Ha
2a308 mexyp BvB BumpeaaHama kyxuHa;

 (Aeg U3NbAHEHUE Ha Me3u cmbnku nauUeHmMom ce Hacoy-
Ba kom onepauuioHHa 3ana.

[pu urkekmupare Ha ekcnaHgupauw, 2a3 8 okomo Ha nauueHma ce
cAegBa onNpegeAeH ar2opumovM:

 HakanBa ce gBykpamHo monukaae aHecmemuk 8 koHloHk-
muBHua cak;

e Kaenayume ce noyucmBam mpukpamto ¢ 10% pasmBop
Ha NoBugOoH Togug;

e 3anenBa ce cmepuAeH komnpec (gpean) Bbpxy noyucme-
HUMeE U nogeyweHu kaenauyu;

* [locmaBs ce baedapocmam;

* 0mHoBo ce HakanBa monukaAeH aHecmemuk;

 KonlonkmuBHuam cak ce 06AuBa 06uAHo ¢ 5% pasmBop
Ha noBugoH dogug u ce u34akBa 90 cekyHgu 3a NbAHOMO
getcmBue Ha npenapama;

* [IpaBu ce naBax Ha koHloHkmuBHUA cak ¢ banaHcupaH co-
AeBu pasmBop (BSS);

e |13vepBa ce ¢ kaaunep omcmoaHue om Aumba 8 goa-
HO memnopaAeH kBagpaHm (npu dakuyHu ouu 4 Mm, npu
nceBgodakuyHu 3.5 mm);

e B mapkupaHama 3oHa nepneHgukyAAapHO Ha ckaepama ce
utpkekmupa ¢ ueaa 27Ga 0.2 cc ea3 SF;

* HakanBa ce aHmubuomuyeH koaup u ce nocmaBsa cmepua-
Ha npeBpu3ka Ha okomo;

e 2 vyaca cAeg anaukauua Ha 2a3ma npeBpu3akama ce cBana u
ce u3BopwBa moHomempua — npu NOBUWEHU cMoTHOCMU
Ha BbmpeoyHomo HaAAzaHe ce gaBa Bmopa mabaemka
auemasonamug 250 me u ce usnucBa koaup kapboaHxugpa-
3eH UHxubumop, B-6aokep uAu GukcupaH npenapam, kom-
buHauus om gBeme.

e Ha nauueHma ce HasHa4aBa monukareH aHmMubuOMUYeH
koAup 3a 8 gHu.

[MocmaBeHama go3a ekcnaHgupauw, 2a3 ce paswupABa go 2 nbmu u
cAeg moBa ce pe3opbupa 6aBHo B pamkume Ha 6-8 gHU. 32 mo3u
nepuog e uskaloyumeaHo BakHO NO3UUUOHUPaHEMO Ha 2AaBama
Ha nauueHma. Tol mpA6Ba ga pegyBa norokeHue NO 04U U CegHaA
C uea gBukeHuemo Ha 2a3oBus Mexyp BvB BumpearHama kyxuHa
ga u3Bopwu MexaHU4HO omgeAAHe Ha mpakuuume Ha 3agHama

* Injection of gas in the vitreous cavity always leads to an in-
crease in the values of intraocular pressure. Therefore, it is
mandatory to give the patients a tablet of acetazolamide 250
mg 2 hours before the pars plana application, regardless of
the value of the intraocular pressure.

e The pupil is dilated with topical tropicamide 1% to enable di-
rect intraoperative observation of the formation of the gas
bubble in the vitreous cavity.

 After these steps are performed, the patient is referred to the
operating theater.

The injection of the expanding gas in the eye of the patient requires a
certain algorithm:

¢ Double application of topical anesthetic in the conjunctival
sac.

¢ The eyelids should be cleaned three times with 10% solution
of povidone iodide.

¢ Asterile drape is used to cover the cleaned and dried eyelids.

e Aneyelid speculum is put in place.

« Topical anesthetic is instilled again.

¢ The conjunctival sac is filled with 5% solution of povidone io-
dide for 90 seconds to achieve full effect of disinfection.

e Lavage of the conjunctival sac with balanced saline solution
(BSS) is performed.

e Caliper is used to measure 4 mm from the limbus in phakic
eyes and 3.5 mm in pseudophakic ones in the lower tempo-
ral quadrant.

* (Gas is injected in the marked area 0.2 cc SF, with a 27Ga
needle perpendicular to the sclera.

 Antibiotic drops are applied and a sterile eyepatch is placed.

 Two hours after the gas application, the eyepatch is removed
and tonometry is performed. In case of increased intraocu-
lar pressure a second tablet of acetazolamide 250 mq is giv-
en and a topical carbonic anhydrase inhibitor, 3-blocker, or a
combination of both is prescribed.

 The patient receives topical antibiotic eye drops for 8 days.

The applied dose of SF, gas expands up to 2 times and then is slowly
absorbed within 68 days. The positioning of the patient’s head is
extremely important during this period. The patient needs to alternate
between face down and sitting positions in order to keep the gas
bubble in the vitreous cavity moving. This helps the mechanical
release of the traction of the posterior hyaloid to the macula, which
leads to complete anatomical and functional recovery.

We performed a prospective study of 4 eyes of four patients with
VMT syndrome who had received a single 27G-pars plana intravitreal
application of 0.2 cc of 100% SF, with topical anesthesia under sterile
conditions in the operating theater. The standard needle size for
intravitreal injections is 30 Ga. The reason we chose 27 Ga is because
it allows formation of single gas bubble, while the smaller needle
lumen produces multiple bubbles, which would violate the concept of
pneumatic vitreolysis on the macular area.

Patients were followed up 2 hours, 10 days, 1 and 2 months after the
gas application because of the risk of increased intraocular pressure,
peripheral vitreoretinal traction, retinal tears, and subsequent retinal
detachment. We did not observe any complications.

After the procedure, each patient received antibiotic eye drops and
alternated between face down and up position for 8 days, until the gas
was fully absorbed. The results after the treatment were monitored by

24



Pneumatic Vitreolysis in the Treatment of Vitreomacular Traction Syndrome

xuaaouges kom makyanama, koemo Bogu ga NbAHO aHAMOMUYHO U
OyHKuuoHaAHO Bb3cmaHoBaBaHe.

N3Bopwuxme npocnekmuBHo npoyyBaxe Bopxy 4 ouu Ha
yemupuma nauuesmu ¢ Bumpeomakyaapes mpakuuoHeH CUHGPOM,
koumo noayyuxa egHokpamua 27G-napc nAaHa uHmpaBumpeaHa
anaukauus Ha 0.2cc 100% cepeH xekcadgayopug ¢ AokaaHa
kankoBa aHecmesua npu CMEPUAHU ycAoBuAa B onepauuoHHa
3aAa. CmaHgapmHuAm pasMep Ha UzAama npu UHmpaBumpeaAxu
urkekuuu e 30 Ga, Ho Hue usbpaxme 27 Ga, nopagu ¢akma, ue
moBa gaBa BvamokHocm 3a GopmupaHe Ha eguH 0cHOBeH 2a308
Mexyp, gokamo npu no-maakua AymeH ce noayqaBam mHokecmBo
makuBa, koemo 6u HapywuAo koHuenuusma 3a nHeBmamuyHa
Bumpeoausa Bopxy 30Hama Ha Makyrama.

MauueHmume 6Axa npocAegeHu Ha 2-pu uac, 10-u geH, 1-Bu
U 2-pu Meceu CAeg anAukauusma Ha 2a3ma nopagu pucka
om nokayBaHe Ha BbmpeoyHomo HaadeaHe, Bb3HukBaHe Ha
nepudepHa BumpeopemuHarHa mpakuud, pynmypa Ha pemuHama
U nocregBawo omaenBaHe Ha pemuHama. He HabalogaBaxme
YCAOKHEHUA.

Caeg anaukauuama nauueHmume nocmaBaxa aHmubuomuyHu
kanku u cna3Baxa peXum Ha norokeHue Ha 2rnaBama HaBegeHa-
usnpaBeHa 3a 8 gHu, gokamo 2a3ma ce pe3opbupa. [JuazHozama
U pesyamamume CAeg NpuAokeHama mepanuA NpOCAEgUXME C
OCT, opmaamockonua, uscregBaHe Ha 3pumeAHama ocmpoma u
usmepBaHe Ha Bbmpeo4HOMO HaAAzaHe.

OCT, ophthalmoscopy, visual acuity examination, and measurement
of intraocular pressure.

RESULTS

The patients we followed and treated had two types of vitreomacular
tractions. In the first group the posterior hyaloid was densely adherent
on a broad base on the macular surface which induced diffuse
thickening of the retina in the entire macular zone, and flattening of the
foveal contour on OCT (Fig. 1a, Fig. 2a). The second group of patients
had focal foveal traction with cystoid macular edema and impending
macular hole (Fig. 3a, Fig. 4a).

All patients received single pars plana 0.2 cc SF, injection.

In two of the patients dense vitreomacular adhesion on broad surface
was present. It was not affected by the gas application. The visual
acuity remained the same and no change in the subjective complaint
of metamorphopsia was detected (Fig. 1a, Fig. 1b, Fig. 2a, Fig. 2b).
The other two patients had evident cystoid macular edema and
impending macular holes. In both cases the traction was released
and the edema was significantly reduced after the treatment. A month
after the application we noted an improvement in visual acuity of 2
lines in both patients with a decrease in subjective complaints of
metamorphopsia and blurred vision (Fig.3a, Fig. 3b, Fig. 4a, Fig. 4b).

DISCUSSION

The classic method of treating VMT and epimacular gliosis is pars
plana vitrectomy with peeling of the gliosis and internal limiting

Fig. 3. a. Before SF, application—vitreomacular traction with impending macular hole 542 pum (BCVA 0.04); b. Two months after the application—released traction and
closed macular hole. Residual small intraretinal cysts and hypertrophy of the pigment epithelium can be seen (BCVA 0.2).
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Fig.4. a. Before SF, application —focal vitreomacular traction (BCVA 0.3); b. A month after the application—released traction, residual intraretinal cyst (BCVA 0.5).

PE3YATATI

NekyBaHume U npOCAEgeHU nauueHmu 6Axa ¢ gBa muna
BumpeomakyaapHu mpakuuu. Mpu nbpBume 3agHama xuaougeA
bewe agxepupaHa Ha wupoka ocHoBa u npegu3BukBawe gudysHo
3agebendaBaHe Ha pemuHama B uArama makyAHa 30Ha ¢ U32AakgaHe
Ha hoBeorapHua konmyp Ha OCT (Quz. 1a, Que. 2a). Bmopama
2pyna nauueHmu umaxa ¢okaaHa doBeanHa mpakuua. Mpu max
ce HabalogaBawe kucmougeH omok u umuHeHmHa makyaHa gynka
(Quz. 3a, Que. 4a).

Beuuku nauueHmu noayyuxa egHokpamHa anaukauua Ha 0.2cc SF
Npe3 Napc nAaHa.

Mpu gBama nauueHmu HabalogaBaxme navmHa BumpeomakyrapHa
agxesua Ha wupoka naowl. Ta He ce noBAuA 0m NPUAOkKEHUEMO
Ha ekcnaHgupaw, 2a3. 3pumeAHama 0CcmMpoma  0CMaHa
UgeHMUYHa U HAMawe npomaHa B cybekmuBHomo onaakBaHe om
memamopdoncuu (Que. 1a, Que. 16, Puz. 2a, Que. 26).

[pyeume gBama nauueHmu 6Axa ¢ u3paseH kucmougeH makyaeH
egeM U umuHeHmHa MakyaHa gynka, kamo u npu gBamama
mpakuusma ce 0cB8060gu U egeMbm 3HaYUMEAHO Ce pegyuupa.
Meceu, cAeg anaukauuama omyemoxme Nogobperue 8 3pumeaxHama
ocmpoma ¢ no 2 pega u npu gBamama nauueHmu, kamo
cyoekmuBHume onaakBaHua om Memamopdoncuu U 3aMb2AEHO
3peHue 6axa Hamareau (Que. 3a, Que. 36). ima ocmamobyru Maaku
UHMpPapemuHaAHU kucmu u xunepmpodua Ha NU2ZMEHMHUA enumea
(BCVA 0.2), Que. 4a, Que. 46.

ANCKYyCuA

Kaacuyecku memog 3a AeyeHue Ha BumpeomakyaapHume mpakuuu
U enumakyanapHama 2Au03a € napc naaHa Bumpekmomusma
C NUOAUHZ Ha 2AuO3ama U MembpaHa AUMUMAHC UHMepHa Ha
pemuHama (8). 3a mo3u Memog obaye mpA6Ba ga ce B3emam
npegBug Hakou BakHu conbmemBawu 06cmoAameacmBa:
* |A3uckBa ce BucokocneuuaAusupara u ckbna anapamypa;
¢ Heobxogumo e onepauusma ga ce usBopwu om kBaaugu-
UupaH Xupypa ¢ 602am onum, 3aWomo MH020 Yecmo u3-
X0gHama 3pumeAxa ocmpoma e Bucoka;
e [lpu Bcaka Bumpekmomua uma puck om pasBumue Ha ka-
mapakma, BmopuyHa 2aaykoma, omaenBaHe Ha pemuHama
UAU UHGekuus. Tosu puck mpA6Ba ga e onpaBgaH u gobpe
NPEMEPEH.
BuHazu kozamo uma Bov3mokHOCM 33 MUHUMaAHO UHBas3uBeH
nogxog, mol € 3a npegnoyumaHe u Bumpekmomusma ocmaBa
NocAegHo cpegcmBo Ha u3bop, koakomo u gobpu pesyamamu ga
uma ma (9).
NHmpaBumpearHomo npuArokeHue Ha okpunAasMuH € egHa om
me3u Bb3mokHocmu.

membrane (8). However, some important circumstances should be
considered:

* Highly specialized and expensive equipment is required.

» The surgery needs to be performed by a qualified surgeon
with extensive experience, because the initial visual acuity is
very often high.

* |neach vitrectomy there is a risk of developing cataract, sec-
ondary glaucoma, retinal detachment, or intraocular infec-
tion. This risk should be considered and justified.

A minimally invasive approach is preferable whenever possible, and
vitrectomy remains the last choice of treatment, no matter how good
the results (9).

Intravitreal application of ocriplasmin is another therapeutic option.
Ocriplasmin is a recombinant proteolytic enzyme that breaks down
fibronectin and laminin, which bind the vitreous to the macula, and
thus forces them to separate. The drug is approved by the European
Medicines Agency for the treatment of vitreomacular traction syndrome,
however, in Bulgaria it is difficult to obtain and very expensive. It
should also be considered that studies have shown success in 30—
40% of the cases; the rest of the patients need vitrectomy with peeling
despite the administered medication (10,11).

Pneumatic vitreolysis with expanding gas is proven as an effective
and easy alternative with excellent results in small macular holes
and incomplete posterior vitreous detachment (12). The intravitreal
application of gas or air carries the risk of transient increase in
intraocular pressure, intraocular infection, cataract formation or
peripheral retinal tears, and subsequent rhegmatogenous retinal
detachment, in case of undiagnosed peripheral vitreoretinal tractions.
There are different types of gas that can be used. Itis possible to inject
air that does not expand and is absorbed in less than a week. Sulfur
hexafluoride (SF,) doubles in volume and can stay in the eye for up to
1012 days, depending on the amount applied (13). In our group of
patients, we injected 0.2 cc, which is a small amount. We observed
resorption within a period of 6-8 days. The intraocular pressure was
measured 2 hours after application and none of the patients required
additional therapy.

Long-acting perfluoropropane (C,F,) expands four times and stays in
the eye for more than a month (14). There is evidence that the use of
long-acting gases has better functional results but short-acting gases
have their advantages such as lower risk of cataract formation, lower
risk of increased intraocular pressure and shorter persistence of the
gas scotoma (195).

In our two groups of patients, we observed two types of vitreomacular
adhesions with traction. In the first group, the posterior hyaloid
was adherent to a broad base and caused diffuse retinal thickening
throughout the macular area with flattening of the foveal contour, while
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OkpunaasmuHbm npegcmaBaaBa pekombuHaHmeH
NPOMEOAUMUYEH €eH3uM, kodmo paszpakga ¢ubpoHekmuHa u
AAMUHUHa, cBbp3Bawiu cmbkAoBugHOMO MAAO ¢ Makyaama u no
MO3U HayuH npegu3BukBa maxHomo pasgeasHe. MegukameHmom
e 0gobpeH om EBponetckama azeHuus no AekapcmBama npu
Ae4eHuemo Ha BumpeomakyrapeH mpakuuoHeH CUHgPOM, HO 3a
boAzapua € mpygHogocmbneH U ¢ MH020 Bucoka ueHa. TpAacBa
ga ce uma npegBug u ¢pakmobm, 4ye npoyyBaHuama gokasBam
ycneBaemocm B 30—-40% om cAy4aume, a 0CMaHaAUMe nauueHmu
umam Hykga om Bumpekmomus ¢ nutAuHz, Bonpeku npurokeHus
megukameHm (10,11).

lMHeBmamuyHama BumpeoAusa ¢ ekcnaHgupaw, 2a3 e gokasaHo
epekmuBHa U AecHa aamepHamuBa ¢ OMAUYHU pe3yamamu
npu manku makyAHu gynku U HENoAHO 3agHo omaenBaHe Ha
cmokaoBugHomo mAao (12). Mpu uHmpaBumpeaaHama anaukauus
Ha 2a3 UAU Bb3gyx cobuecmByBam onpegeaeHu puckoBe kamo
NpexogHo noBuwaBaHe Ha BbmpeoyHomo HaadzaHe, BbmpeoyHa
uHdekuua, Gopmupare Ha kamapakma npu 3acAz2aHe Ha Aewama uau
(GopmupaHe Ha nepudepHU pynmypu U nocAegBawlo pe2MamozeHHo
omaenBaHe Ha pemuHama B cAyyal Ha He HeguazHoCMUUUpPaHu
nepudepHu BumpeopemuHaaru mpakuuu (13).

Ama pasauuHu BugoBe 2a3, koumo mozam ga 6bgam u3noA3BaHU.
BvamoxkHo e urkekmupaHemo Ha Bb3gyx, koimo He ekcnangupa u
ce pe3opbupa 3a no-manko om cegmuua. Cepruam xekcadayopug
(SF,) ygBoABa obema cu u moxke ga ce 3agopku 8 okomo go 10-
12 gHu B 3aBucumocm om npuaokeHomo koausecmBo. B Hawama
2pyna nauueHmu Hue urkekmupaxme 0,2 cc, koemo e manko
koauvecmBo, u HabalogaBaxme pe3opbuus B8 pamkume Ha 6—8 gHu.
[pocaeguxme cmodHocmume Ha BbmpeoyHomo HaAAzaHe 2 Yaca
cAeg anAukauuAma, kamo npu HUMO eguH 0M NauUeRMuUMme He ce
Hanoku BkalouBare Ha mepanus.

[lbazo  getcmBawuam  nepdayoponpona  (C,F,)  ekenangupa
yemupukpamHo U ce 3agbpka 3a Hag meceu, B8 okomo (14). Nva
gaHHU, Ye u3n0A3BaHemo Ha gbAzogetcmBauw, 2a3 e ¢ no-goopu
(GyHKUUOHaAHU pe3yamamu, Ho kpamkogedcmBawume 2a3oBe
umam cBoume npegumemBa kamo no-manvk puck om dopmupare
Ha kamapakma, no-manbk puck om noBuwaBare Ha BbmpeoyHomo
HaAA2aHe u no-kpamko nepcucmupate Ha 2a308us ckomom (15).
Om gBeme 2pynu nauueHmu, koumo AekyBaxme, HabalogaBaxme
g8a muna BumpeomakyaapHu agxepeHuuu ¢ mpakuuu. [Tpu
nopBume 3agHama xuaAouges 6ewe agxepupaHa Ha wupoka
ocHoBa u npegu3BukBawe gudysHo 3ageberdBaHe Ha pemuHama
8 uArama makyAHa 30Ha ¢ u3aaaxgaHe Ha (poBeoaapHuA koHmyp,
gokamo npu Bmopama 2pyna nauueHmu ce ycmaHoBu okaaHa
(GoBeanHa mpakuua ¢ kucmougeH omok U UMUHEHMHA MakyAHa
gynka. Kakmo 6e cnomeHamo no-zope, Bcudku nauueHmu 6Axa
guazHocmuuupaHu u npocaegeHu ¢ OCT.

Hawume pesyamamu ycmaHoBuxa Aunca Ha edekm om
nHeBmamuyHama BumpeoAu3a npu 04ume ¢ agxepeHuuA Ha wupoka
ocHoBa. 06AcHeHue 3a moBa Moxke ga ce mopcu B8 kpamkocpoyuHama
nHeBmamuyHa cuaa, kosmo Bov3gedcmBa B8 pamkume Ha cegMmuua.
[Mpu mBbpge 20AAMa NAOWL, HA agXepeHUUAMaA e MPygHO MA ga bvge
omgeAeHa 3a moakoBa kpamuok nepuog.

Om gpyea cmpana, BumpeomakyrapHa mpakuus Ha mMaAka nAouw,
koamo Bwv3gedcmBa camo 8 o6aacmma Ha poBeama, uma OMAUYHO
noBausBaHe om nHeBMamuyHama Bumpeoausa. Okas3Ba ce, ue
MexaHU4HUAM Hamuck, koomo Bv3gedcmBa Ha BumpeaaHume

in the second group of patients there was a focal foveal traction with
cystoid macular edema and impending macular hole. As mentioned
above, all patients were diagnosed and followed up by the use of OCT.
Our results revealed no effect of pneumatic vitreolysis in eyes with
adhesion on a broad base. An explanation for this result can be found
in the short-term pneumatic force which acts within only a week. If the
area of adhesion is too broad, it is difficult to achieve separation for
such a short period of time.

On the other hand, vitreomacular traction on a smaller area, which
affects only the fovea, has an excellent outcome. It turns out that the
mechanical pressure acting on the vitreal fibers from the formed gas
bubble in the area of the fovea is sufficient to separate them and thus
avoid an extensive surgery.

CONCLUSION

Pneumatic vitreolysis with expanding gas has very good results
in the treatment of VMT syndrome localized in the fovea and the
accompanying morphological changes such as cystoid macular
edema and small macular holes. The procedure is easy to perform,
affordable, safe, and an effective alternative to the more invasive
pars plan vitrectomy, which is used as a last resort in cases of large
macular holes and dense epiretinal membranes.
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