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Giris

Diabetik makulyar ddem (DMO) diabet xostolori arasinda gérma zoifliyinin
on genis yayilmis sababidir; intravitreal anti-VEGF terapiyas: bu sahads inqilab
etso do, dormanlarin baha olmasi va tokrar inyeksiya ehtiyact mohdud resurslu
soraitlordo osas maneslor olaraq qalir. Ozbokistanda oksar xastalorin ildo yalmz
1-3 anti-VEGF inyeksiyasina maddi imkani catir, bundan sonra iso onlar ya
miigahidodon yayinilir, ya da iimumiyyetlo miialico olunmurlar.

Asag1 hodd mikropuls lazer (AHML) tor qisada kliniki olaraq goriinon heg bir
zado yaratmadan, selektiv sokildo tor gisanin pigment epiteli qatin1 hodof alan
toxumagqoruyucu bir Usuldur. 577 nm sar1 dalga uzunlugu, makulyar ksantofil
pigmenti torofindon az udulmasi, homginin yiingiil niive sklerozu vo ya siisovari
cisim bulaniglig1 zamani {istiin kegiriciliyi sayasindo xiisusilo alverislidir. Navilas
577s sistemi doqiq g6z izloma vo inteqro olunmus fliioresein angioqrafiya
naviqasiyasini real mikropuls emissiyasi ilo birlogdirorok, 6demli sahonin tok qisa
seansda tam ohato olunmasina imkan verir [1 - 10].

Magsad — DMO olan pasiyentlorde Navilas 577s sistemi vasitasilo 577 nm-lik
AHML effektivliyini va tohliikosizliyini qiymatlondirmok.

Material vo metodlar

Bu, 2021-2025-ci iller arasinda Ozbokistanin Daskond sohorindoki “Doktor
Magsudovanin Innovasiya Klinikasi”nda aparilmis retrospektiv miisahido
xarakterli todgiqatdir. Bu todqiqat, markozi colb edon DMO miialicosindo 577
nm-lik tok seansli mikropuls lazerin totbiqi ilo bagh 6 ayliq miisahido dovriinii
ohato edon real klinik tocriibomizi toqdim edir. Daxilolma meyarlari: Tip 1 vo
ya Tip 2 sokorli diabet; morkozi colb edon DMO — yoni spektral-domen va ya
“swept-source” OKT markazi sahonin qalinliginin >300 mkm olmasi; maksimal
korreksiya ilo gormo itiliyinin 0,2 vo 1,0 arasinda olmasi; 18 - 75 yas arasi
pasiyentlor. Xaricetmo meyarlari: Proliferativ diabetik retinopatiya; miihitlorin
ohomiyyatli doracado geyri-soffafligi (katarakta >NO3/NC3); makulyar isemiya
(optik koherens tomogqrafiya -(OKT)-angiografiyada foveal avaskulyar zona
(FAZ) >1 mm?); son 6 ay orzindo kecirilmis makulyar lazer vo ya anti-VEGF



inyeksiyasi; digor tor qisa patologiyalari; gorma sahosinin itirilmasi ilo miisayiot
olunan glaukoma.

Pasiyentlor miiraciot zamani1 otrafli miiayinodon kec¢misdir: bura ETDRS
codvollori ilo maksimal korreksiya olunmus gormo itiliyinin 06lgiilmasi,
biomikroskopiya, gozdaxili tozyiqin Ol¢iilmoasi, gz dibinin miiayinasi, rongli
fundus fotoreqistrasiyasi, fundus avtofliioresensiyasi (FAF), hom¢inin “Topcon
DRI OCT Triton” cihaz ilo swept-source OKT vo OKT-angioqrafiya daxildir.

Miialico Protokolu: Miialica Navilas 577s sistemi (OD-OS GmbH, Almaniya)
vasitosilo hayata kegirilmisdir. Babayin 1%-lik tropikamid va 2,5%-lik fenilefrin
ilo genislondirilmasindon sonra yerli anesteziya totbiq edilmisdir. Miialicado
tomassiz Mainster focal/grid linzasindan istifado olunmusdur. Miialico planlamasi
“Navilas” program tominatina idxal edilmis erkon fazali fllioresein angioqrafiya
gorlntiilorina asaslanmigdir. Foveal morkoz do daxil olmagla, tor qisanin biitiin
galinlagsmis sahasino birlogmis set formali naxis (konflyuent grid pattern: 200 mkm
loko 6l¢iisti, 5% 1s dovrii, 200 ms impuls zorfi, 0 mkm mosafo) totbiq edilmisdir.
Giic 250 mVt-dan baslayaraq, tor gisanin pigment epiteli soviyyasindo ¢otinliklo
goriinon test lokasi yaranana qador 50 mVt-liq addimlarla artirilmigdir. Lazer
lokalorinin orta say1 842 + 218 (interval 512—1 346) olmusdur. Biitiin seans 4 — 7
doqigo davam etmisdir.

Pasiyentlor miialicodon 1, 3 vo 6 ay sonra tokrar miiayinoya c¢agirilmisdir.
Hor miiayinads eyni parametrlor 6l¢iilmiisdiir. Yalniz morkozi qalinliq >50 mkm
artdigda vo goérma pislosdikdo tokrar miialico toklif edilmigdir.

Molumatlar IBM SPSS 27-ci versiya ilo tohlil edilmisdir. Normal paylanma
Sapiro-Uilk (Shapiro-Wilk) testi ilo yoxlanilmisdir. Miivafiq olaraq asili t-testi vo
ya Vilkokson (Wilcoxon) meyarindan istifads olunmusdur.

Naticalor

Todgigata 34 xostonin 38 gozii daxil edilmisdir. Orta yas 59,3 il olmusdur;
22 xosta (65%) tip 2 diabet, xostoliyin orta miiddati 14,2 il. Orta HbAlc 8,1%
olmusdur. 19 g6z (50%) fokal DMO, 19 goz diffuz DMO; 21 gbz (55%) fakik, 17
g6z psevdofakik olmusdur. Baslangic morkazi sahonin qalinligi 378 pm, makula
hocmi 10,8 £+ 1,4 mm?, maksimal korreksiya olunmus gormo itiliyi 0,48 olmusdur.
6 aylq izlomo dovriindo 29 gbz (76%) quru makula nail olmusdur. Maksimal
korreksiya ilo gérmo itiliyi 0,48-don 0,36-ya yiiksolmisdir (p = 0,002): 29 g6z - >
5 horf, 11 g6z - > 10 horfin gérmasi artmis, 5 g6z - voziyyat doyismomis, 4 gdzdo
159 1— 4 horfin gdrmaosi itmisdir (hamisinda HbAlc > 9,5%).

Baslangic HbAlc <8,5% olan xastolords 6 ayda daha boylik morkozi sahonin
qalinliginin azalmasi vo maksimal korreksiya ilo gorma itiliyinin artmasi askar
olunmusgdur. Baglangic morkozi sahonin qalinligin<400 um olan goézlordo quru
makula 88%, > 400 um olanlarda iso 61% olmusdur.

Rongli fundus fotoreqistrasiyasi, FAF vo OCT har hansi bir vizual lazer izini
gostarmomisdir. iki géz 1-ci ayda yiingiil subretinal maye inkisaf etdirmis, lakin
3-cli aya qodor 6z-0ziins aradan qalxmusdir. Gozdaxili tozyiq stabil qalmigdir. 6
ayliq dovr arzindo heg bir xastoyo olavo anti-VEGF inyeksiyasi tolob olunmamisdir.




Miizakira

Bu todqiqat gostorir ki, tok seansliq 577-nm AHML Navilas 577s sistemi ilo
markozi zonani ahato edon DMO-do ahomiyyatli vo davamli anatomik yaxsilasma
va orta doracali funksional gazanc tomin edir. Tor qisa zodolonmasinin olmamasi
miialiconin hoqiqi alt hodd xarakterini tosdiqloyir, xiisusilo makula ti¢iin 6nomlidir
[2, 3]. Naviqasiyali totbiq sistemi 6demli sahonin tam vo homojen 6rtiilmosini tomin
edir vo manual texnikalarda tez-tez rast golinon yetorsiz miialico riskini aradan
qaldirir. Eyni sistem daxilindo fliioresein angioqrafiyasi sizan mikroanevrizmlori vo
isemik zonalar1 doqiq hadoflomoys imkan verir, fovea markozindon iso haddindon
artiq enerji ¢ixarmir [5 - 10]. 6 ayda miisahido olunan anatomik cavab (morkozi
sahonin qalinliginda 21% azalma) 577-nm mikropuls lazer ilo son nasrlorlo
miiqayisado uygundur vo bazi ovvalki 810-nm seriyalarindan iistiindiir. Orta vizual
yaxsilasma isa xroniki DMO va nisbaton zaif baslangic metabolik nozarato malik
real diinya populyasiyasini oks etdirir. Miialico yaxsi qlikemik nazarat vo yiingiil
o0demi olan xastolordo daha effektiv olmus, sistemli optimizasiyanin vacibliyini
vurgulayir vo anti-VEGF miimkiin olmayan resurs mohdud soraitlords xasto {i¢iin
minimal narahatliq vo risklo, sorfali vo tokrarlana bilon hall toqdim edir.

Yekun

Tok seansliq 577-nm AHML miialicasi Navilas 577s sistemi ilo DMO iigiin
effektiv vo tohliikosiz tisuldur, xiisusilo anti-VEGF terapiyasinin mévcud olmadigi
resurs catismazligi soraitindo shomiyyatli miialico se¢imi ola bilor.

Acar sozlor: diabetik makulyar odem, tor qisa, asagi hadd sart lazer, Navilas.
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Introduction

Diabetic macular edema (DME) is the common cause of visual impairment
among diabetics; intravitreal anti-VEGF therapy revolutionized but its cost and the
need for repeated injections major obstacles remain in resource-limited settings.
In Uzbekistan, most patients can afford 1 — 3 anti-VEGF injections annually, after
which they are lost to follow-up or are not treated at all.

Subthreshold micropulse laser therapy (SMPL) provides a tissue-sparing
modality that selectively targets the Retinal Pigment Epithelium (RPE), with no
clinically visible evidence of retinal damage. The 577-nm yellow wavelength
is especially advantageous given its low absorption by the macular xanthophyll
pigment and superior transmission through mild nuclear sclerosis or vitreous haze.
Navilas 577s system combines precise eye-tracking and integrated fluorescein
angiography guidance with true micropulse emission, allowing complete coverage
of the edematous area in a single short session [1 - 10].

Purpose — to evaluate the efficacy and safety of the 577-nm subthreshold
micropulse laser using the Navilas 577s system in patients with DME.

Materials and Methods

This is a retrospective observational study performed at Doctor Maksudova’s
innovation clinic, Tashkent, Uzbekistan, between 2021 and 2025. This study
presents our real-world experience with single-session 577-nm micropulse laser
in centre-involving DME over a 6-month follow-up period.

Inclusion criteria: type 1 or type 2 diabetes mellitus; centre-involving DME,
that is, central subfield thickness (CST) >300 um on spectral-domain or swept-
source optic coherence tomography (OCT); best corrected visual acuity (BCVA)
between 0.2 and 1.0; age 18-75 years. Exclusion criteria: proliferative diabetic
retinopathy; significant media opacity, cataract >NO3/NC3; macular ischemia,
FAZ >1 mm? on OCT-A; previous macular laser or anti-VEGF within 6 months;
other retinal pathology; glaucoma with field loss.

The patients underwent detailed examination at presentation which included
measurement of best-corrected visual acuity using ETDRS charts, sltt-lamp
biomicroscopy, intraocular pressure measurement, fundus examination, color




fundus photography, fundus autofluorescence (FAF), swept-source OCT and OCT-
angiography using Topcon DRI OCT Triton.

Treatment protocol Treatments were performed using the Navilas 577s
system (OD-OS GmbH, Germany). After pupil dilation with tropicamide 1% and
phenylephrine 2.5%, topical anaesthesia was applied. A non-contact Mainster
focal/grid lens was used. Treatment planning was based on early-phase fluorescein
angiography imported into the Navilas software. A confluent grid pattern (200 um
spot size, 5% duty cycle, 200 ms pulse envelope, spacing 0 pm) was applied to the
entire area of retinal thickening, including the foveal centre. Power was titrated
from 250 mW upwards in 50 mW steps until a barely visible test spot appeared at
the level of the RPE. Mean number of spots was 842 + 218 (range 512—1 346). The
entire session lasted 4—7 minutes.

Patients were followed up at 1-, 3- and 6-months following treatment. Similar
parameters were measured at all visits. Only when CST increased by >50 pum with
deterioration in vision was retreatment offered.

Data were analysed by IBM SPSS version 27. Normal distribution was tested
with Shapiro-Wilk test. Paired t-test or Wilcoxon signed-rank test was used as
appropriate.

Results

Thirty-eight eyes of 34 patients were included. Mean age was 59.3 years; twenty-
two patients (65%) had type 2 diabetes, mean duration 14.2 years. Mean HbAlc
was 8.1%. Nineteen eyes (50%) had focal DME, 19 eyes diffuse, twenty-one eyes
(55%) were phakic, 17 pseudophakic, baseline CST was 378 um, macular volume
10.8 = 1.4 mm?, BCVA 0.48. Twenty-nine eyes (76%) reached a dry macula by
month 6. Best corrected visus acuty improved from 0.48 to 0.36 at 6 months (p
=0.002). Twenty-nine eyes gained >5 letters, eleven eyes gained >10 letters. Five
eyes remained stable, four eyes lost 14 letters (all had HbAlc >9.5%).

Patients with baseline HbAlc <8.5% demonstrated greater reduction in CST at
6 months and better gain in BCVA; eyes receiving injections with baseline CST
<400 pm achieved dry macula in 88% vs 61% in the >400 pm group.

Colour fundus photography, FAF or OCT did not show any evidence of laser-
induced scars at any visit. Two eyes had developed mild subretinal fluid at month 1
that had resolved spontaneously by month 3. Intraocular pressure remained stable.
Over the 6-month follow-up period, no patient required additional injections of
anti-VEGF medications.

Discussion

Our study shows that single-session 577-nm subthreshold micropulse laser
with the Navilas 577s system results in significant and sustained anatomical
improvement with moderate functional gain in centre-involving DME. The absence
of visible retinal damage confirms the true subthreshold nature of the treatment,
which is particularly important in the macula [2, 3]. The navigated delivery system
ensures complete homogeneous coverage of the edematous area and excludes
the risk of under-treatment commonly seen with manual techniques. Fluorescein



angiography planning integrated within the same system allows precise targeting
of leaking microaneurysms and ischemic zones, while restricting excessive energy
from the foveal centre [5 - 10]. The anatomical response observed (21% CST
reduction at 6 months) was comparable to the recently published series using 577-
nm micropulse laser and superior to some earlier 810-nm studies. The moderate
visual gain reflects the real-world population with chronic DME and relatively
poor baseline metabolic control. Moreover, the treatment was particularly effective
in patients with better glycemic control and milder edema, again highlighting
systemic optimization and that approach thus presents a cost-effective, repeatable
solution with minimal discomfort for the patient and no risks, when anti-VEGF
therapy is not possible in resource-limited settings.

Conclusion

Single-session 577-nm subthreshold micropulse laser treatment with the
Navilas 577s system is an effective, safe and friendly treatment of DME especially
suitable in resource-limited clinical environments where anti-VEGF therapy is not
available.
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