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CFE)E A Bk BbBeneHue: ButpeomakynapHuAT TpakumoHeH (BMT) cuHAPOM Ce Ab/KM Ha HEMbJIHO 3aHO OT/IENBaHE Ha

6yn. ,Ligetan Nasapos” 86 CTHKNOBUAHOTO TANO U Bb3HUKBAHETO Ha NOCNeABALLM NpesHO-3aHI TPaKLMK B 0611aCTTa Ha Makynata,
Codusa 1606 BOZELLM A0 MOPDONOTUYHM 1 GYHKLIMOHANHN NPOMEHN.

e-mail: martinamilkovskal10@gmail.com Llen: LienTa Ha HaCTOALLETO NPpOyyYBaHE € 1A HaNpaBi1 aHAN3 Ha PE3yNTaTITe MK NleyeHine Ha GaKNUUHM 0ui C
BUTPEOMAKynapeH TPaKLMOHeH CUHAPOM M0 ABE MeTOAMKM: CAMOCTOATENHO NPUNOXKEHIe Ha HEBMATHYHA
BUTPEONM3a 1 KOMOMHMPaH NOAXOA — KaTapaKTHa eKcTpakuma (Gakoemyncudukauma n UMNAAHTaLMA Ha
WHTPAOKYNapHa fleLLia) 3aeHo C HeBMaTHYHa BUTPEON3a eSHOETaMHO.
Martepuanu 1 metoau: PeTpocnekTuBHO npoyuBaHe, 06xBaLwaLo 12 naumeHTu (13 oum) C BUTpeOMaKynapeH
TPaKLMOHEH CUHAPOM Ha Bb3pacT 0T 59 0 87 roannm (cpeaHo 70.5 = 8.4 roanHI), pa3aeneHu B ABe rpynu:
Tpyna 1 (10 oun): MaumeHTn 6€3 NpuApYKaBalLa KaTapakTa U C KaTapakTa B HAYa/eH eTan Ha pa3BuTue,
Mpy KouTo beLwie MpunoxeHa eAHOKPaTHa 27G-napc nnaHa MHTPaBUTpeasHa annmkauma Ha 0.2cc 100% cepe
xekcadnyopug (SFﬁ).
Tpyna 2 (3 oun): MauwneHTin ¢ npuapyaBaLya katapakTa, Npi KouTo beLue HanpaBeHa dakoemyncudpukaLna
C IMNAaHTALNA Ha BBTPEOYHa newa 1 27G-napc niaHa MHTpaBUTpeanta anaukaumua Ha 0.2cc 100% cepet
xekcadnyopug (SFﬁ).
Pesyntatu: HabniopaBaxme cpefieH NPOLIEHT Ha yCneBaeMOCT Ha MHeBMATIYHaTa BUTpeonm3a 69.2% npu
BCUYKY NeKyBaH naumeHTu (70% 3a rpyna 1, 66.7% 3a rpyna 2).
3akntouenve: [THeBMaTnuHaTa BUTPeOAM3a C eKCMaHANPALY a3 e C MHOro Jobpy pesynTaTit npu neveHue
Ha BUTPeOMakynapeH TpakuuoHeH cuHppom. MpedBua Bb3pacTTa Ha NauueHTuTe, (Tpafaluy OT ToBa
3abonABaHe, 1 BEPOATHOCTTA OT HanAMuMe Ha CbMBLTCTBALLA KaTapakTa, efHOETanHara KatapakTasHa
XUpYpruA CnecTABa Bpeme 1 Boau 40 No-6bp30 Bb3CTaHOBABAHE Ha 3peHNETO 1 M0-TONAMa YA0BAETBOPEHOCT
3a naunexTa.

KniouoBy lymu: nHegMamu4Ha 8UMpeosIu3d, 8UMpeomaxysiapeH MpakyLoHeH CUHOPOM, cepeH Xekcagyopuo,
KamapakmanHa xupypeus, hakoemycugukayus
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ABSTRACT

Introduction: Vitreomacular traction (VMT) syndrome is characterized by an incomplete posterior vitreous
detachment and the occurrence of subsequent anterior-posterior traction in the macular region, leading to
morphological and functional changes.

Aim: The aim of the study is to analyze the results in the treatment of phakic eyes with vitreomacular traction
syndrome by two methods: application of pneumatic vitreolysis and a combined approach—cataract
extraction (phacoemulsification and intraocular lens implantation) together with pneumatic vitreolysis
simultaneously.

Materials and Methods: A total of 12 patients (13 eyes) with vitreomacular traction syndrome, aged 59 to 87
years (mean 70.5 = 8.4 years), divided into two groups were included:

Group 1 (10 eyes): Patients without accompanying cataract or with cataract at an early stage of development,
who underwent a single 27G-pars plana intravitreal application of 0.2cc 100% sulfur hexafluoride (SF6).
Group 2 (3 eyes): Patients with accompanying cataract who underwent phacoemulsification with intraocular
lens implantation and 27G-pars plana intravitreal application of 0.2cc 100% sulfur hexafluoride (SF6).

Results: We observed a mean success rate of pneumatic vitreolysis of 69.2% in all treated patients (70% for
Group 1, 66.7% for Group 2).

Conclusion: Pneumatic vitreolysis with expanding gas has very good results in the treatment of foveallocalized
vitreomacular traction syndrome. Given the age of patients suffering from this disease and the likelihood of
concomitant cataracts, the possibility of combining pneumatic vitreolysis with cataract surgery should be
considered in the treatment plan. One-step application saves time and results in faster visual recovery and
greater patient satisfaction.

Keywords: pneumatic vitreolysis, vitreomacular traction syndrome, sulfur hexafluoride, cataract surgery,

phacoemulsification

BbBEAEHUE

ButpeomakynapHuaT TpakumoHeH (BMT) cuHppom ce Abmxn Ha
HEMBIHO 33/1HO 0TNENBaHE Ha CTHKNOBUAHOTO TANO U Bb3HUKBAHETO
Ha nocneaBaLLy NpeaHo-3afHN Tpakuum B 061acTTa Ha Makynata,
Bojewy A0 MopdonornuHu n  GyHKuuoHanHu npomeHn (7).
Bb3MOXHO e GopMMpaHeTo Ha MaKynHa Aynka, KUCTOWAEH MaKyNeH
efeM, enupeTWHANHA o3, CY6eKTUBHO Ce OTYMTA HamaneHa
3puUTenHa 0CTpoTa b unu 6e3 metamopdoncum. BMT cungpom
MOXe fia Ce acoLumMpa ¢ auabeTHa peTuHONaTIAA, peTUHaNHI Cbi0BM
MaToNorvi UM MakynHa JereHepauus, (Bbp3aHa ¢ Bb3pactTa (2).
Mpu NpemuHaBaHe Ha OTNEMBAHETO Ha CTHKNOBUAHOTO TANO OT
HEMbIHO B Mb/IHO € Bb3MOXHO CMOHTAHHO 0CBOOOX[ABaHe Ha
TPakuMATa W OTAENAHe Ha enupeTMHaNHaTa MembpaHa 3aefHo
CbC 3ajiHaTa xuanomaen. B TakuBa cnyuan MakynHUAT OTOK Moxe
[a M3ue3He unu fia ce pasBue MakynHa aynka (3). Mpu Tpakumu
C LUMPOKA afixe3na W W3paseHa enupeTvHanHa MembpaHa Haii-
e)eKTBHOTO leYeHNe e Napc NaHa BUTPEKTOMUATA C MUIANMHT Ha
enupeTiHaHa IM1o3a U MemObpaHa NUMUTaHC HTepHa (4). pyra
Bb3MOXHOCT 32 NOBNMABAHe € (apMaKonornyHaTa BUTPeonm3a ¢
OKPUMNa3MuH, KOATO € CKbMa 1 HeBMHAr eQuKacHa anTepHaTiBa
(5). Hait-necHuaT w3BecTeH MeTof 3a fNeueHwe, BbBefeH npe3
1995 roguHa ot YaH (6), e MHeBMATMuHaTa BUTPEOAN3a, KOATO
BKIIOUBA VWHTPABUTPEANIHO WHXEKTUpaHe Ha eKCMaHAaupaLy ra3
UK Bb3yX, KOITO MeXaHU4YHO 0CBOO0X/aBa BUTPEOMAKyNapHaTa
TPpakumMa W BOAM [0 3aTBapAHe Ha Manku MakynHu gynku (1-2
(TeneH) 1 Bb3CTaHOBABaHe Ha (oBeonapHua KoHTyp. MeToabt
e Haii-edeKTMBEH MpU ManKu No nnoLy Tpakuuu 6e3 Hannume Ha
enupeTHanHa MembpaHa. Kakto npu BcAka WHTpaBUTpeanHa
UHXKEKUMA, @ Bb3MOXHW YCIOXKHEHMA KaTo Cybnykcauma Ha

INTRODUCTION

Vitreomacular traction (VMT) syndrome is characterized by an
incomplete posterior vitreous detachment and the occurrence of
subsequent anterior-posterior traction in the macular region, leading
to morphological and functional changes (1). The following findings
can 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). When the detachment of the
vitreous body changes from incomplete to complete, spontaneous
release of traction and detachment of the epiretinal membrane
together with the posterior hyaloid is possible. In such cases, the
macular edema may resolve, or a macular hole may form (3). In
cases of traction with extensive adhesion and pronounced epiretinal
membrane, the most effective treatment is pars plana vitrectomy
with peeling of epiretinal gliosis and internal limiting membrane
(4). An alternative is pharmacological vitreolysis with ocriplasmin,
which is expensive and not always effective (5). The easiest known
method, introduced in 1995 by Chan (6), 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
(grade 1-2) and recovery of the foveal contour on optical coherence
tomography (OCT). The method is most effective for small-area
tractions without the presence of an epiretinal membrane. As with
any intravitreal injection, complications such as lens subluxation,
iatrogenic cataract formation, transient vision loss, or retinal tear
formation and retinal detachment are possible. In recent years, with
the popularization of OCT, there has been a growing interest in this
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Pneumatic Vitreolysis in the Treatment of Vitreomacular Traction Syndrome:
a Comparison of Pneumatic Vitreolysis and Combined Pneumatic Vitreolysis with Simultaneous Cataract Surgery

newjata, GopmupaHe Ha ATPOTeHHA KaTapakTa, MpexofHa 3aryba
Ha 3peHue unu GopmupaHe Ha pPynTypu Ha peTiHaTa U OTNenBaHe
Ha peTWHaTa. B mocnefHWTe TOAWHM, 3ae[HO C HABAU3aHETO Ha
onTUYHaTa KoxepeHTHa Tomorpadua (OCT), MHTepeCbT KbM TO3M
TepaneBTUYeH NOAX0J Ce 3aCMNBa, KaTo OCHOBHUTE My NpeUMCTBa
(@ HMCKATa LieHa 11 MUHUMaNHaTa MHBa3WBHOCT (7,8). KaTapakTHara
eKCTpaKLMa BoAM [0 No-6bp3a Nporpecus Ha 3aJHOTO OT/enBaHe
Ha CTHKNOBUAHOTO TANO. M1 0uM C BUTPeOMaKyNapHa TpaKLuA
U3BBPLUBAHETO Ha (aKkoeMyNCMGUKALMA KpHe 3HAUUTENEH PUCK OT
dopmupaHe Ha MaKynHa aynka. KOMOMHMPaHETO Ha KaTapaKTanHaTa
XUPYprUA ¢ MHEBMATMYHA BMTPEOAM3a eHOETaNHO B Xoda Ha
onepaunATa ocurypaBa 6e3onacHo oTAeNAHe Ha 3a/HaTa Xuasnouzaes
Il Bb3CTaHOBABAHE Ha (OBEOMAPHIA KOHTYP el pe3opbums Ha
rasa.

LEN

Llenta Ha HacToALETO MpoyyBaHe e [Ja Hampasu aHanu3 Ha
pesynTatute Npu NeyeHne Ha GakuuH 0YM C BUTPEOMAKYMapeH
TPaKUMOHEH CUHAPOM N0  [BE  METOAMKU:  CaMOCTOATENHO
NPUNOXEHIe HA MHEBMATUYHA BUTPEON3a U KOMOUHMPAH NoaXoz
— KaTapakTHa eKcTpakuma ($pakoemyncuukauma n umnaaHTauma
Ha WHTpaoKynapHa flella), 3aefHO C MHEeBMaTWuHA BUTPeOn3a
e[HOeTanHo.

MATEPWANN U METOAN

MaunenTuTe 6Xa pasaeneHu B ABe rpynu:

@ Tpyna 1 (10 oun): MaumeHTy 6e3 NpuapyxaBalLa KatapakTa
WM C KaTapakTa B HauyaleH eTan Ha pas3BuTMe, MpU
Kouto Oewwe npunoxeHa edHokpatHa 27G-napc nnaHa
WHTpaBuTpeanHa annmkauma Ha 0.2cc 100% cepeH
xekcadnyopug (SF ).

& Tpyna 2 (3 oun): MaumeHTn ¢ Npuapy*aBalla KaTapakTa,
npu Kouto Oele HanpaBeHa ¢akyemyncudukauma ¢
UMNNAHTaLUMA Ha BbTPEOYHa newwla v 27G-napc nnaHa
WHTpaBUTpeanHa anaukauma Ha 0.2cc 100% cepeH
xexcadnyopug (SF ).

[pean annukaumMATa Ha eKCMaHAMpaLL ra3 ce mpunara TonuKaneH
aHeCTeTUK B KOHIOHKTUBHMNA caK. Knenauute TpuKpaTHO Ce MoYMcTBaT
C pa3TBOp Ha NoBIAOH itoguz 10%, NoCTaBAT e cTepuneH Komnpec i
bnedapocrar. KoHIOHKTUBHNAT CaK e TpeTupa C pa3TBOp Ha NOBIAOH
ioAnA 5%, Kolito ce 0cTaBA Aa AeitcTBa 90 ceKyHAM. KOHIOHKTUBHUAT
(aK Ce MpomuBa C banmaHcupaH coneBu pasTBop. M3mepBa ce ¢
kanunep 3.5 MM 0T iumba npu nceBAOGAKNYHN oun 1 4 MM npn
(aKMYHM 0uM B [ONHO TeMMOpanHUA KBaApaHT U B MapKipaHaTa
30Ha NepneHANKYNAPHO Ha CKnepaTa Ce MHxeKTupa c urna 27G 0.2cc
ra3 SF6. Hakanea ce aHTMOMOTIUEH KOAMP U Ce MOCTaBA CTepUNHa
npeBpb3ka.

[auneHTute cna3gar C(JIEONEPATUBEH PEXMM Ha PELYyBaHE Ha
NOJIOKEHNE Ha [NaBdTa, HaBe[eéHa W U3MpaBeHa, A0KATO Tpae
NepnoabLT Ha pEBOpﬁLlI/Iﬂ Hara3a, CLen ABMKEHNE HA Fa30BMA MEXYP
BbB BUTPEAJIHATA KYXIHa, H606X0£|,I/IMO 3d MEXaHWYHOTO OTAENAHE
Ha TPaKLMWTE Ha 3aiHaTa XKasionaea KbM MaKynata.

Mpu BCMYKM MauMeHTW Mpedn 3amouaHe Ha NeueHueto belwe
npoBefieH 00CTOEH OrMed Ha peTMHanHata nepudepua ¢
TpuorneanHata newwa Ha lonaman. Pesyntatute cief NpoBeeHOTO

therapeutic approach with its main advantages being the low cost
and minimal invasiveness (7,8). Cataract extraction leads to more
rapid progression of posterior vitreous detachment. In eyes with VMT,
performing phacoemulsification carries a significant risk of macular
hole formation. Combining cataract surgery with simultaneous
pneumatic vitreolysis ensures safe separation of the posterior hyaloid
and recovery of the foveolar contour after resorption of the gas.

AIM

The aim of the study is to analyze the results in the treatment of
phakic eyes with VMT syndrome by two methods: application of
pneumatic vitreolysis and a combined approach—cataract extraction
(phacoemulsification and intraocular lens implantation) together with
pneumatic vitreolysis simultaneously.

MATERIALS AND METHODS

Patients were divided into two groups:

& Group 1 (10 eyes): Patients without accompanying cataract
or with cataract at an early stage of development, who
underwent a single 27G-pars plana intravitreal application
of 0.2cc 100% sulfur hexafluoride (SF6) with local anesthesia
under sterile conditions in the operating theatre.

& Group 2 (3 eyes): Patients with accompanying cataract
who underwent phacoemulsification with intraocular lens
implantation and 27G-pars plana intravitreal application of
0.2cc 100% sulfur hexafluoride (SF6) with local anesthesia
under sterile conditions in the operating theatre.

Before the application of expanding gas, a topical anesthetic was
applied into the conjunctival sac. The eyelids were cleaned with a 10%
povidone iodide solution, a sterile compress and an eyelid speculum
were placed. The conjunctival sac was treated with a 5% povidone
iodide solution, which was left on for 90 seconds. The conjunctival sac
was flushed with balanced salt solution. Caliper was used to measure
3.5 mm from the limbus in pseudophakic eyes and 4 mm in phakic
eyes in the lower temporal quadrant, and gas was injected in the
marked area 0.2 cc SF6 with a 27Ga needle perpendicular to the sclera.
Antibiotic eye drops were applied and a sterile eyepatch was placed.

Patients needed to alternate between face down and upright
positions 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. All patients underwent a thorough examination of the
retinal periphery with a Goldmann three mirror lens before starting
treatment. The results after the treatment were followed up and
documented by visual acuity testing (Snellen), ophthalmoscopy with
90D lens, and optical coherence angiography (Optovue AngioVue).
Intraocular pressure was monitored 2 hours after gas application, as
well as on day 2, T month, and 3 months after application.

Study exclusion criteria:

@ presence of peripheral retinal degenerations or a history of
retinal laser photocoagulation;

& presence of accompanying eye diseases—glaucoma and
active eye inflammation;

& presence of accompanying systemic diseases - systemic
diseases of the connective tissue, heart failure, lung diseases
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NeyeHue 6Axa HabniofaBaHN 1 JOKYMEHTUPaHU upe3 u3cieaBaHe
Ha 3putenHa octpota (Snellen), opranmockonma ¢ 90D newa u
U3BbPLLUBAHE HAa ONMTUYHA KoxepeHTHa aHruorpadua (Optovue
AngioVue). BbTpeouHoTo HanAraHe ce mpocneAn 2 vaca Cnep
anNUKaLNATa Ha rasa, KakTo 1 Ha 2-pu noctonepatusex Aex, T mecey,
1 3 Mecella cne anankaumara.

V3kntouBaLLy KpuTepum Ha NPOyYBaHETO:

& Hanuuve Ha nepudepH PETUHANHW JereHepauin um
MCTOpWs 3 NPOBE/IeHa PETUHANHA Na3epHa GoToKoarynaums

& Hanuuve Ha NpuAPYKaBaLLa 04HY 3a601ABaHMA — MayKoMa
Y aKTMBHO 0YHO Bb3naneHue

@ Hannune Ha MpUAPYKABALM CUCTEMHI 3ab0NSBaHMA
— CACTeMHW 3a007ABaHMA HA CbeAMHUTENHATA TbKaH,
(bpleuHa HeJoCTaTbyHOCT, GenoapobHu 3abonsBaHuA
W OpyrA, KOUTo Guxa KOMMPOMETAPANU 3aAbMKUTENHUA
MOCTONEPaTUBEH PEXMM Ha MONOXKEHNE Ha IMaBaTa.
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and others, which would compromise the mandatory post-
operative regimen of head position.

RESULTS

A retrospective trial was conducted, involving 12 patients (13 eyes)
with VMT traction syndrome, aged 59 to 87 years (mean 70.5 = 8.4
years) with a significant female predominance (83.3%), treated and
followed up in the period January 2022—August 2023.

In Group 1 (pneumatic vitreolysis), best-corrected visual acuity
improved by an average of 2 lines 3 months after the procedure (Fig.
1). Optical coherence tomography showed recovery of the foveolar
contour with the presence of small residual intraretinal cysts (Fig.
2). Due to proper positioning of the head during the period of gas
resorption, none of the patients developed an iatrogenic cataract. In
3 of the patients (33.3%), traction was not completely released and
complaints of metamorphopsia persisted.

O postoperative

0.6-0.7 0.8-0.9 1
VA

Fig. 1. Group 1: Percentage of segmented visual acuity before and after treatment.

Fig. 2. Group 1: Resolution of VMT and closure of the macular hole. Residual intraretinal microcysts and hypertrophy of the pigment
epithelium are seen. 2a. At baseline. 2b. 10 days post-treatment. 2c. 3 months post-treatment.

PE3YNTATU

PeTpocnekTuBHO npoyuBaHe, obxBawalo 12 naumenty (13 oun) ¢
BUTPEOMAKYNapeH TPaKLMOHeH CUHAPOM Ha Bb3pacT ot 59 o 87
roavHu (cpeHo 70.5 = 8.4 roanHI) CbC CUrHUPUKAHTHO IOMUHMPaHe
Ha eHckua non (83.3%), nekyBaHu U NpocnefABaHM B nepuoja
AHyapu 2022 . — asryct 2023 roanHa.

Mpu nauwenTute OT rpyna 1 (MHeBMaTMuYHA BUTPEONU3a) Hail-
Lobpe KopuriupaHata 3puTenHa ocTpoTa ce Mofobpu CpefHo ¢ 2
pega 3 meceua cneg npoueaypata (Qur. 1). OnTyHaTa KoxepeHTHa
ToMorpadua Mokasa Bb3CTaHOBABAHE Ha (OBEONAPHUA KOHTYp
C Hanuuue Ha ManK OCTaTbuHU WHTpapeTuHanHu kuct (Qur.
2). Mopaau MpaBMAHO MO3ULMOHMPaHE HA NIaBata 3a Nepuoja

In Group 2 (combined cataract surgery with pneumatic vitreolysis),
best-corrected visual acuity improved by an average of 5 lines (Fig.
3). Optical coherence tomography showed reduction of the macular
edema and complete recovery of the retinal structure (Fig. 4). In one
patient, resolution of the vitreoretinal traction was not achieved,
but visual acuity improved to 0.7 postoperatively, which was not an
indication for vitrectomy.

We observed a mean success rate of pneumatic vitreolysis of 69.2% in
all treated patients (70% for Group 1, 66.7% for Group 2) (Fig. 5, Fig.
6). A reduction in the central foveolar thickness was reported in both
groups (Fig. 7). We also monitored the changes in the blood supply
of the macula before and after the treatment (Fig. 8, Fig. 9). Paired
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Fig. 3. Group 2: Percentage of segmented visual acuity before and after treatment.

Fig. 4. Group 2: Resolution of VMT with fully restored retinal layers. The posterior hyaloid is seen detached from the retinal surface. 4a.
At baseline. 4b. 2 weeks post-treatment. 4c. 2 months post-treatment.

resolution of VMT

no effect on VMT

Group 1

70.00%

30.00%

Group 2

66.67%

33.33%

Fig. 5. Success rate in the two groups.

Contingency: Prospective data (chi-square test)

8-
Hm Resolution of VMT

6 = No effect on VMT

Group 1 Group 2
Fig. 6. Comparison in the resolution of VMT between the two

groups.

Ha pe30pbuuA Ha ra3a Npu HUTO eWH NaLEHT He ce HabnifaBa
ATPOreHHo 00yCnoBeHa KatapakTa. [pu 3-ma oT naumeHTuTe
(33.3%) TpaKuuATa He beLue u3LAN0 0cBOOOAEHA U ONNAKBAHUATA OT
MeTamoponcn NPoAbILKIXA a NepCMCTUpaT.

Mpu naumeHTuTe OT rpyna 2 (KOMOMHUpaHa KaTapaKTHa Xupyprua
MHeBMATUYHA BUTPeONI3a) Hail-nobpe KopuripaHata 3puTeNHata
0cTpoTa ce nopobpu cpeHo ¢ 5 pena (Our. 3). OnTuYHaTa KoxepeHTHa
TOMOrpaduA MoKa3a PefyKUMA Ha MaKynHUA efieM W MbiHO
Bb3(TaHOBABAHE Ha peTuHaNHaTa apxutekToHuKa (Our. 4). Mpu eauu
MaLMeHT He Gelle NOCTUrHATA Pe30IioUMA Ha BUTPEOPETMHANHATA

Group 1 Group 2
600 . 3004
v M
5 400 S 200
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E E
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Fig. 7. Changes in the central macular thickness.

Sample T-test showed no statistically significant difference in vascular
density of the superficial layer before and after treatment (p = 0.106).

During the follow-up period, there were no intraocular pressure values
above the accepted norm that could not be controlled with adequate
local therapy.

DISCUSSION

Classical small-incision phacoemulsification with implantation of
intraocular lens in the capsular bag is among the most popular and
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pre-treatment:

Full Thickness (ILM - RPE)

Vessel Denstty (Superficial)

post-treatment:
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Fig. 8. Group 1: Angiographic changes.
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Fig. 9. Group 2: Angiographic changes.

TPaKLWs, HO 3pUTeNHaTa 0CTPOTa ce noBiLuM 0 0.7 CnefonepaTuBHo,
KOETO He 66 MHAVKALWS 32 U3BbPLLBAHE Ha BUTPEKTOMUS.

HabntogaBaxme cpefieH NPOLIEHT Ha YCNeBaeMoCT Ha MHeBMaTHyHaTa
BUTpeonn3a 69.2% npu BCUYKM NeKyBaHu naumeHTn (70% 3a
rpyna 1, 66.7% 3a rpyna 2) (Qur. 5, Qur. 6). U npu gBete rpymn ce
0TueTe peflyKuma B LieHTpanHata oBeonapHa Aebenuta (Qur. 7).
Mpocnegnxme v NpoMeHUTe B KpbBOCHAOAABAHETO Ha Makynara
(@ur. 8, Qur. 9). Paired Sample T-test He nokasa cTaTUCTUYeCKN
3HauMMa pasnuka B Cb0BaTa MIBLTHOCT HA MOBBPXHOCTHUA CION
npenu v cneg neyenmeto (p=0.106).

3a nepuoaa Ha npocieaaBaHe He (e yCTaHOBIXa CTOAHOCTN Ha
BbTPEOYHO HaJiAraHe Haj NpueTaTa HoOpma, KOMTO Jia He mMorat Jia
obaar KOHTPOJINPaHK C ajieKBaTHA JIOKa/IHa TepaniA.

O0bCbHXAAHE

Knacuueckata Gakyemyncudukaumna c Mambk pa3pes v UMMNaHTaumA
Ha MeKa BbTPeoyYHa feLLia B KancynHuA cak e cpef Hali-nonynapHuTe
I yCMewwHU XUpypriaYeckn npoueaypu B odpTanmonoruaTa, ¢ Haii-
roNAM MPOLIEHT Ha YA0BETBOPEHOCT KAKTO 3a MaLyeHTa, Taka 1 3a
xupypra. lTpu katapakTanHata Xupyprus npemaxsame CpaBHUTENHO
Aebenata ectecTBeHa newa (4-5 MM) 1 A 3ameHAMe C U3KYCTBEH
BbTPeoyeH umnnaxt (1 mm). Toa ocBoboxaaBa 06em 1 No3BonABa
Ha CTBKNOBWAHOTO TANO /1a MPOMEHI MONOMKEHMETO (M U Ja e
u3mectin Hanpes (9). B no 31% ot cnyvaute ce Habnioaasa 3aaHo
OT/enBaHe Ha CTBHKAOBUAHOTO TANO A0 MbPBUA MOCTONEpaTMBeH
mecel; (10). Hannumeto Ha BUTpeopeTHanHa Tpakuua B obnacTta
Ha MakynaTa camo no cebe v e OTHOCUTENHO NPOTMBONOKa3aHue
33 W3BbPLLUBAHE HA KaTapaKkTafHa XUpyprua nopagn puck ot

successful surgical procedures in ophthalmology, with the highest
satisfaction rates for both the patient and the surgeon. In cataract
surgery, we remove the relatively thick natural lens (4—-5 mm) and
replace it with an artificial intraocular implant (1 mm). This frees up
volume and allows the vitreous to shift position and move forward. In
up to 31% of cases, posterior vitreous detachment occurs by the first
postoperative month (9). The presence of vitreoretinal traction in the
area of the maculain itself is a relative contraindication for performing
cataract surgery due to the risk of macular hole formation. Results of
two studies have shown that uneventful phacoemulsification in eyes
with VMT, and the presence of grade 2 and 3 macular hole leads to
progression of the hole to grade 4 in the early postoperative period
(10,11). Another study from 2011 describes the so-called cataract-
associated acute VMT syndrome in eyes with preoperatively normal
macular morphology (12).

Pneumatic vitreolysis is a simple and relatively safe procedure that is
indicated in cases of VMTs with width of attachment no more than 600
microns and a macular thickness of up to 360 microns (13). 100% SF6
expands twice in the first 48 hours, then slowly resorbs within 614
days. In the first 48 hours, the risk of anincrease in intraocular pressure
is greatest, therefore it is recommended to monitor it during this
period. Correct positioning of the patient’s head in the first days after
gas application reduces the risk of contact of SF6 with the lens capsule
and formation of an iatrogenic cataract. For comparison, in pars plana
vitrectomy with gas tamponade, whichis an alternative treatment, the
risk of developing complicated cataract in patients over 50 years of age
is 80% (14). There is evidence that the administration of a long-acting
gas such as perfluoropropane (C3F8) leads to better functional results,
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dopmupaHe Ha MaKynHa Zynka. Pesyntati oT ABe npoyuBaHuA
nokasgart, ye 6esnpobnemHo npotekna dakoemyncudpukauma npu
0411 C BUTPEOMAKYNapHa TPaKLWA U HanWuIe Ha 2 1 3 CTeneH MakynHa
[ynKka Bogu [0 Nporpeca Ha Aynkata Ao 4-Ta CTeneH B paHHUA
noctonepatuseH nepuog (10,11). Apyro npoyusaHe ot 2011 roguHa
OMUCBA T.HAp. ,CMHAPOM HA OCTPO HACTBAUNA BUTPEOMAKynapHa
TpaKkuma, (Bbp3aHa C KatapakTa“ MpW 0uM C MpefonepaTuBHO
HopMasHa MakynHa mopdonorua (12).

[THeBMaTWyHaTa BUTPEONM3a e NecHa U CPaBHUTENHO Oe3omacHa
npouefypa, KOATO e Moka3aHa B CTyyall Ha BUTPeOMaKynapHu
TPaKLUMM C LUMPMHA HA afXxepeHLMATa He noBeye oT 600 MUKPOHa
n febenvHa Ha Makynata o 360 mukpoHa (13). 100% SF6
eKcnaHavpa ABoiiHO B mbpauTe 48 yaca, cnep KoeTo ce pesopbupa
0aBHO B pamkuTe Ha 6-14 aHu. B mbpBuTe 48 yaca e Haii-ronam
PUCKBT OT MOKAuBaHe Ha BBLTPEOYHOTO HanAraHe, mopagu ToBa
e MpenopbuuTeNHo npociedABaHeTo My B T03v nepuod. [Mpu
MpaBWIHO MO3ULMOHMPAHE HA NaBaTa Ha NauieHTa B MbpBuTe
AHU el annKauma Ha rasa ce HamanABa PUCKBT OT KOHTAKT Ha
SF, C neweHara Kancyna u GopmupaHe Ha ATPoreHHa katapakTa. 3a
CpaBHeHue, Npy Napc NiaHa BUTPEKTOMMATA C ra30Ba TaMMNOHafa,
KOATO e anTepHaTuBa Ha fieueHue Npyu BUTPEOMaKyNapHa TpaKLus,
PUCKBT OT pa3BUTIE HA KOMMMLMPaHA KaTapakTa Mpu naumeHTn
Hap 50-rogniuHa Bb3pact e 80% (14). imMa aaHHM, Ye NPUNOXKeHNETO
Ha Abaropeiictawy ras karo nepdnyoponponan (CF) Boan
A0 no-fobpu QYHKUMOHANHW pe3ynTath, HO MPeAUMCTBOTO Ha
KpatkogeiictBawma SF, € MO-MAIKMAT PUCK OT MoBMLIABAHE
Ha BBTPEOYHOTO HanAraHe, MO-MambK PUCK OT (opmupaHe Ha
KaTapaKkTa, KakTo 11 MO-KpaTKo NepcucTUpaHe Ha ra3oBMA CKOTOM
(15). OnyopodoTOMETPIUYHO € [OKa3aHO, Ye UHKEKTMPAHETO Ha ra3
BbB BUTpeasIHaTa KyXvHa HapyllaBa KpbBHO-O4HaTa bapuepa 3a
nepuofa Ha nepcucTipae Ha rasa. (neg pesopbuuaTa my KpbBHO-
ouyHata 6apuepa 6bp30 ce Bb3cTaHoBABa (16). MMopaan ToBa 3a
npeanoynTaHe e U3NOA3BAHETO Ha KPaTKOAeNCTBALLN ra3oBe U
Bb3AyX. ANTepHaTMBHOTO HEXUPYPTIYHO NeYeHIne C OKPUNNa3MMH
€ N10-CKBNO M N0-Manko eukacHo. MpoLEeHTBT Ha ycneBaeMocT Ha
MHeBMaTUYHaTa BUTPEONM3a B uTepatypaTta Bapupa ot 60% [o
100%, cb¢ 3aTBapAHe Ha MakynHU Aynku B 50% fo 80% ot ciyvante
(17). 3a cpaBHeHue, pesyntatute ot INJECT — ronAmo npocneKkTBHO
06cepBaLMOHHO NpoyyBaHe 3a edUKACHOCTTA Ha OKPUNIA3MUH NpU
BMT cunapom, nokasgat 40.7% pe3ontouma Ha TpakumaTa u 36%
3aTBapAHe Ha MakynHu aynku (18).

KbM HacToAWwMA MOMEHT B AOCTbMHATa Tepatypa  HAMa
ﬂy6ﬂVleBaH0 N 00CHKOAHO e[HOETanHo NPUIoXeHne Ha
€KCNaHanpdlla ra3 W KaTapakTHa €KCTpakuuMA npu oun ¢
BUTPeOMaKynapeH TPAKLMOHEH CUHAPOM.

3AKNHOYEHUE

[THeBMaTNyHaTa BUTPEONN3a C ekcnaHaupail ras € C MHOro
ﬂ,06pl/l pe3yntat npu neyeHne Ha NoKanusnpaH BbB ¢OBEﬂTa
BUTPEOMaAKY/MapeH  TPAKLUMOHEH  CUHAPOM U CbMbTCTBALLK
M0p¢OJ'IOI'VNHVI M3MEHEHUA KaTo KNCTONZEH MaKYJIEH eAeM 1 MaJlKki
MaKyJHi oynKu. I'IpouenypaTa € JIeCHa 3a U3NbiaHeHne, A0CTbllHa,
6e3onacHa u E¢MKaCHa aNITepPHaTBa Ha NO-HBa3MBHATa Napc njiaHa
BUTPEKTOMUA, KOATO (€ Npunara Kato KpaeH BapuaHT npu cinyyan
C Tonemu MakynHu Oynku n NAbTHU €NUPETUHANTHW MeMﬁpaHVI.
[TpenBua Bb3pacTTa Ha NaLMeHTITe, CTPaAaALLM OT TOBA 3abonABaHe,

but the advantage of the short-acting SF6 is that there is less risk of
increased intraocular pressure, less risk of cataract formation, and
shorter persistence of gas scotoma (15). Gas injection into the vitreous
cavity has been shown fluorophotometrically to disrupt the blood-
ocular barrier for the period of gas persistence. After its resorption,
the blood-ocular barrier is quickly restored (16). Therefore, the use
of short-acting gases or air is preferable. The alternative non-surgical
treatment with ocriplasmin is more expensive and less effective. The
success rate of pneumatic vitreolysis in the literature ranges from 60%
to 100%, with macular hole closure in 50% to 80% of cases (17). In
comparison, the results of INJECT—a large prospective observational
study on the efficacy of ocriplasmin in VMT syndrome showed 40.7%
resolution of traction and 36% closure of macular holes (18).

Currently, there is no published and discussed single-stage application
of expanding gas and cataract extraction in eyes with VMT syndrome
in the available literature.

CONCLUSION

Pneumatic vitreolysis with expanding gas has very good results in
the treatment of foveally localized VMT syndrome and accompanying
morphological changes such as cystoid macular edema and small
macular holes. The procedure is easy to perform, affordable, safe and
efficient alternative to the more invasive pars plana vitrectomy, which
is applied as a last resort in cases with large macular holes and dense
epiretinal membranes. Given the age of patients suffering from this
disease and the likelihood of concomitant cataracts, the possibility
of combining pneumatic vitreolysis with cataract surgery should be
considered in the treatment plan. One-step application saves time and
results in faster visual recovery and greater patient satisfaction.
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