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Abstract. Relevance. Currently, thanks to the development of laser technologies in ophthalmology, there is an active
introduction of various methods of subthreshold laser exposure in retinal diseases, including post-thrombotic retinopathy.
Purpose. To study the effectiveness of the method of combined treatment of macular edema as a result of post-thrombotic
retinopathy (PTR) using subthreshold laser exposure. Material and methods. Under supervision there were 18 patients (19
eyes) with PTR. Patients were divided into 2 gender- and age-homogeneous representative study groups: in the first study
group (n=9, 9 eyes), patients received combined treatment using anti-VEGF therapy and subthreshold diode micropulse laser
exposure using a 577NM yellow diode laser, the second comparative group (n=9, 10 eyes) patients were treated only with
anti-VEGF therapy. Results. Within the indicated periods, patients of the study group showed positive dynamics in all studied
functional and morphometric parameters. Laser treatment made it possible to stabilize the state of the retina after preliminary
antiangiogenic therapy using micropulse laser exposure as well as to reduce the risk of neovascular complications using
continuous laser exposure. Conclusion. The results of the study show that combined treatment, including subthreshold
micropulse laser exposure, is quite effective and safe in cases of macular edema in post-thrombotic retinopathy.
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AHHOTaums. AKTyanbHoCTb. B HacTosiWwee BpeMs 6narofaps pasBUTUIO NasepHbIX TEXHONOMUI B 0pTanbMonorum, npo-
UCXOOUT aKTUBHOE BHEPEHME Pa3fIMYHbIX METOA,0B CyONOPOroBOro a3epHoro BO34,encTBUS Npu 3aboneBaHnaxX ceTyaTku,
B TOM 4ucsie Npu NOCTTPpoMBOTMYeCcKON peTuHonaTtuu. Lienb uccnegoeanus. N3yuntb acpekTMBHOCTU KOMBUHUPOBAHHO-
ro nevyeHuss NocTTpombBoTUYeckoit petuHonatum (MTP) ¢ ncnonb3oBaHMEM MUKPOUMIMYJSIbCHOMO J1a3epHOro BO34eNCTBUSA.
Matepuan u metoabl. Mog HabMogeHneM Haxoamnocb 18 naumenToB (19 rnas) ¢ MTP.MauneHTbl 6b1IM pa3geneHbl Ha 2
0HOPOHbIe MO Moy U BO3pacTy penpeseHTaTUBHbIE rpynnbl UCCNef0BaHUA: B NepBoit uccnegyemoi rpynne (n=9, 9 rnas)
nayueHTaM OCyLLecTBAANIOCh KOMBUMHMPOBAHHOE NleYeHne ¢ Ucnonb3oBaHneM anti-VEGF Tepanum u meTtona cybrnoporo-
BOro AMOLHOr0 MUKPOUMMYJIbCHOMO SlTa3epHOro BO3AENCTBUSA C UCMOJIb30BaHWEM XENTOro anogHoro nasepa 577HM, Bo
BTOPOI cpaBHUTEeNbHOM rpynne (n=9, 10 rnas) nayueHTam oCyLLEeCTBIIANIOCH JlIeYeHe TOJIbKO C UCMOoSIb30BaHMWeM anti-VEGF
Tepanuu. PeaynbtaTthbl. B ykasaHHble CPOKU Y 6OJIbHBIX OCHOBHOW rpynnbl OTMeYeHa NoJsIoXMTeNbHas AnHamMuKa no BcemM
n3yyaeMblM OYHKLMOHAMNbHBbIM U MOpdOMeTpUYEeCKMM MNoKasaTensiM. JlazepHoe fieyeHne No3BONNAO CTabunnsnpoBaTb
COCTOSIHME CEeTYaTKMW Mnocsie nNpenBapuUTeslbHOW aHTUAHIMOreHHON Tepanuu Npy NOMOLLY MUKPOUMMYJIbCHOMO JTa3€PHOro
BO3[eNCTBUSA, a TaKXe YMEHbLUUTb PUCKU PasBUTUS HEOBACKYJISIPHbIX OCJIOXXHEHUI, UCMOMb3Ys HeMpepbiBHOE NlasepHoe
Bo3fencTeue. 3akniouenue. KOMOMHMPOBaHHOE NeyeHmne, BKIItoYatoLLee cybrnoporoBoe MMKpPOMMMYJIbCHOE Jla3epHOe BO3-
nencTeue, LOCTaTOYHO 3 HEKTUBHO M Be30NacHO Npu MaKynsipHOM OTeKe Npu NOCTTPOMBOTUYECKON PeTUHOMNATUN.

KnioueBble cnosa: TpOM603 BEH CeT4aTKW, I'IOCTTpOM6OTVI‘-IeCKaH peTnHonaTus; Cy6I'IOpOFOBOG JNla3epHoe BOS,D,eVI-
cTBuKe.
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AHHoTauums. [lonsap6nuk. Xo3mpru BakTaa opranbMonorusga nasep TeXHoNormsanapuHUH pUBoOXJIaHULWK Tydanam Typ
napfa Kacaaiuknapga, Wy XymnaagaH nocTTpoMO0TUK peTuHonaTusiga nasep Tabeup KUIULWHKUHE TYpAK yeynnapu cpaon xo-
pui aTunMokga. TagkMKoT mMakcagu. MukpouMnynbc nasep TabcupuaaH dofanaHraH xonga nocTTpoMbBOTMK peTuHona-
TusiHu (MTP) KoM6KUHauMsANaWraH faBosall YCYIMHUHT camapafopiuruiy Ypranuw. TafKMKoT MaTepuanu Ba yeynnap. MNTP
6ynraH 18 6emop (19 ky3) KysaTyB ocTuaa 3au. bemopnap 2 XuHcu Ba Ewmn GyimMYa BUp XN BakKUMK TagKUKOT rypyxura
OYnMHraH: GupuHUM TagKuKoT rypyxuaa (n=9, 9 kys) 6emopnap aHTu-VEGF Tepanusicu Ba 577HM épnamupa nacTku cybyerapa
OVOASIM MUKPOUMNYNbC Nladep TabcupuaaH donanaHraH xonga KoMomMHaumsanallrad AaBosiaHUWHN oNgunap, MKKUHYN Kyé-
cui rypyxaa (n=9, 10 ky3), 6emopnap cdakat aHTu-VEGF Tepanusicu 6unaH gasoniaHraH. Hatvmxanap. KypcaTtunraH waptnapga
acocwuii rypyx 6emopnapu 6apya ypraHunraH pyHkLMoHan Ba MopdoMeTpuK napameTprapaa Koouin AuHaMukaHu KypcaTom-
nap. Jlasep 6unaH gaBosall MUKPOMMNYNbC nasep TabCcupuaaH doinfanaHraH xonaa gactnabku aHTUaHIMOreHUK Tepanusaan
CYHI TYP MaphaHuHr xonaTuHU BGapKkapopnawTUpuLLra, WYHUHIAEeK OOUMKUI Nna3ep TabcupuaaH chonpanaHraHd xonga Heosa-
cKynsip acopatnap xaBuHU KaManTmpuwira MMKoH 6epau. Xynoca. TpoM6034aH KeMHIM peTUHONaTUA4a Makysa WULLK YYyH

KOMGWHaLMsNaLraH gaBonatl yeynu, Wy xymaanaH MUKpoUMNysbe flasep TabCUpK Xyaa camapanu Ba xaBgcnagup.
Kanut cy3nap: peTuHan BeHa TpoMG03U; NOCTTPOMOBOTUK pEeTUHOMATUSA; YerapaaaH nacT flasep TabCUpM.
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Introduction. A complication of retinal vein
occlusion(RV0)isthedevelopmentofpost-thrombotic
retinopathy (PTR), a complex of pathological changes
in the retina caused by prolonged ischemia after
acute circulatory disorders in the venous bed of the
retina and consisting of dilated intraretinal capillaries,
vascular shunts, microaneurysms, extravasation and
neovascularization. As arule, it develops 1-3 months
after the episode of occlusion. The main factor in
reducing vision in PTR is macular edema (ME) [3,4].

Currently, various conservativetreatmentmethods
as intravitreal administration of angiogenesis
inhibitors, corticosteroids, and various laser therapy
methods are used to treat PTR. Despite the variety
of existing methods for the treatment of PTR, they
are not sufficiently effective and do not provide the
necessary level of recovery of visual functions [1,2,7].

Classical panretinal coagulation (PRC) was
considered as the traditional method of laser
treatment for RVO and PTR, which, in the presence
of ischemia and neovascularization zones, provides
stabilization of the pathological process, regression
of newly formed vessels, blocking of ischemic areas,
and improvement of blood circulation in the retina.
However, at present, many experts note that PRC
often leads to a worsening of the course of MO and
a decrease in visual functions. At the same time, this
method is limited by the impossibility of using it in
the avascular macular zone of the retina, since it can

cause a destructive effect on the microstructures of
the chorioretinal complex [5,6,8].

Recentdevelopmentsinthefield of laser treatment
of retinal diseases have led to a significant expansion
of the use of lasers. One of the achievements is the
introduction of micropulse modes of laser radiation
into clinical practice. Pathogenetically substantiated
in the treatment of MO due to PTR is the impact of
yellow spectrum laser radiation (with a wavelength
of 577 nm) in the micropulse mode. It is the most
selective in relation to retinal pigment epithelium
cells, it is maximally absorbed by melanin and does
not cause damage to a functionally significant
area of the retina, which is ensured by the absence
of absorption of radiation of this spectrum by the
xanthophyllic pigment of the macular zone [1,9,10].

In this regard, the task of finding more optimal
methods of treating PTR is relevant and needs to be
addressed.

Purpose of the study. To evaluate the effectiveness
of the method of combined treatment of macular
edema as a result of post-thrombotic retinopathy
using subthreshold laser exposure.

Material and methods. The study was carried
out in the laser department of RSNPMCEM. Under
supervision there were 18 patients (19 eyes) with
PTR, including 10 male and 8 female. The mean age
of the patients was 5114,7 years. The duration of an
episode of RVO was 3—6 months.
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Patients were divided into 2 gender- and
age-homogeneous representative study groups: in
the first study group (n=9, 9 eyes), patients received
combined treatment using anti-VEGF therapy and
subthreshold diode micropulse laser exposure using
a 577NM yellow diode laser, the second comparative
group (n=9, 10 eyes) patients were treated only with
anti-VEGF therapy.

Before and after treatment, all patients underwent
a complete ophthalmological examination, which
included visometry, tonometry, visual fields, and
retinal OCT.

Before the start of treatment, the resulting
coagulate was tested in the sup/scan mode to
determine the subthreshold mode of laser exposure.
Micropulse laser treatment was performed on

after 1 month, best corrected visual acuity
(BCVA) — 0,78+0,06; central retinal thickness (CRT) in
the fovea — 295,5+16,5 pm; mean sensitivity (MS) —
20,4+1,24 dB; after 3 months: BCVA — 0,82+0,08; CRT
in the fovea — 265,4+26,2 pm; MS — 21,6+2,1 dB; after
6 months: BCVA — 0,8510,04; CRT in the fovea —
254,5+18,4 pm; MS — 23,3+2,2 dB.

Within the indicated periods, patients of the
comparative group also showed positive dynamics in
all studied functional and morphometric parameters:
after 1 month, best corrected visual acuity
(BCVA) — 0,71+0,07; central retinal thickness (CRT) in
the fovea — 299,7+12,8 pm; mean sensitivity (MS) —
19,8+1,42 dB; after 3 months: BCVA — 0,79+0,06; CRT
in the fovea — 275,5+20,5 um; MS — 20,8+2,2 dB; after
6 months: BCVA — 0,8110,06; CRT in the fovea —

Figure 1. Clinical case. PatientL., born in 1955 D/S: OD: RVO. Post-thrombotic retinopathy. A: fundus picture
and macular OCT before treatment. The patient received anti-VEGF treatment according to the scheme, which
was supplemented with micropulse laser therapy (577 NM, power 250—-300-400 W, exposure 0.03 ms, duty
cycle 10-12%, spot diameter 300—350 pm). B: OCT image of the macular area 1.5 months after treatment.

a Supra 577 nm laser device (Quantel medical). The
parameters of laser radiation in this group of patients
were: power 250-300—-400 W, exposure 0.03 ms,
duty cycle 10—-12%, spot diameter 300—350 uym. The
choice of laser radiation parameters depended on the
transparency of the optical media of the eye and the
degree of pigmentation of the fundus.

Results and discussion. As a result of the
treatment, in all cases, animprovementin visual acuity
was recorded, according to OCT data: a decrease in
the height of macular edema, an improvement in the
cytoarchitectonics of the retina, and a decrease in the
number of cystic cavities.

Within the indicated periods, patients of the
study group showed positive dynamics in all
studied functional and morphometric parameters:

266,6+14,5 pm; MS — 21,7+1,8 dB.

Thus, the proposed technology for the combined
treatment of ME due to RVO, using two different
types of interventions, provided the possibility of
influencing several links in the pathogenesis of this
disease. Intravitreal administration of angiogenesis
inhibitors contributed to a decrease in the height and
area of the ME due to a decrease in the production
of VEGF and a decrease in vascular permeability;
during the course of therapy, gradual resorption of
hemorrhages occurred, which improved conditions
for adequate focusing and targeted application of
laser applications. Laser treatment made it possible
to stabilize the state of the retina after preliminary
antiangiogenic therapy using micropulse laser
exposure (stimulation of the production of PEDF,
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which is the most pronounced natural inhibitor
of angiogenesis), as well as to reduce the risk of
neovascular complications using continuous laser
exposure.

Conclusion. The results of the study show
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