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Giris

Ozbokistanda demok olar ki, hor dérd sokarli diabet xostosindon birindo qeyri-
proliferativ diabetik retinopatiya (QPDR) miisahido olunur. ETDRS tovsiyalorino
osason, vaxtinda aparilan lazer koaqulyasiyasi xastoliyin proqressivlosmasini
dayandira vo makulani 6demdon qoruya bilor. Lakin, klassik yarigli lampa
vasitosilo panretinal fotokoaqulyasiya aparmaq hokim f{i¢iin yorucu, xasto ii¢lin
189 agrilidir — xastalar 20-30 daqiqe aylasir, gézlorini qirpir, torpanirlor va naticods
lazer yaniqlarinin yaris1 yanlis yera diigiir. Toxminon bes il avval biz Navilas 577s
sistemini aldiq vo hor sey doyisdi. Cihaz patterni 6zii planlasdirir, gozii izloyir
(tracking) vo hor bir yanig1 tam olaraq fliioressin angioqramda isarslodiyimiz
noqtays qoyur. Seanslarin miiddati 25-30 doqigodon 7-9 doqigoya qodor azalmus,
xastolor torafindon agri sikayatlori qeyds alinmamigdir (20 ms impulslarin totbiqi
klinik cohatdon shomiyyatli forq yaratmisdir). Eyni zamanda, hokim {igiin tor
qisanin on uzaq periferiyasinda islomok daha al¢atan olmusdur. Istehsalg1 sirkot
doaqiqliyin 90%-don yuxar1 oldugunu bildirir vo giindslik praktikada bu, haqigoton
subut olunur. Son miisahidolor gostorir ki, Navilas miialicosinin anti-VEGF
inyeksiyalar1 ilo kombinasiyas1 makulyar 6demli xastolords inyeksiya ehtiyacin
toxminon 25-40% azalda bilar ki, bu da xiisusilo miialiconi 6z vasaiti hesabina
alan pasiyentlar tigiin klinik vo igtisadi baximdan ochomiyyotlidir [1 - 4]. Lakin osas
sual aciq qalirdi: bu “zorif” lazerdon sonraki ilk hoftolords mikrodamarlarda hansi
doyisikliklor bas verir? Odobiyyata gora, ononavi pattern lazerlordon (PASCAL vo
s.) sonra damar sixlig1 5—12% azalir va tadricon barpa olunur, lakin naviqgasiyalt
sar1 lazerin, xiisusan ilk ay tizra tosiri kifayat qodor yronilmomisdir. Klinikamizda
istifado olunan “swept-source” OKT-A funksiyali Topcon Triton cihazi dorin
damar koloflorini daha yaxs1 vizuallasdirir vo ylingiil optik bulanigliglar goraitindo
bels etibarl1 goriintiiloms tomin edir [5, 6]. Bu sababdan, “swept-source” OKT-A
imkanli Topcon Triton cihazindan istifade etmakls, Navilas miialicosi almis orta
daracali QPDR xastalorinds 1 hafta vo 1 ay sonra dayisikliklorin qiymatlondirilmasi
planlagdirilmisdir.

Mboqsad — orta doracali QPDR olan xostolordo Navilas lazer miialicosindon
sonraki ilk ay orzinds torlu gisanin damar sixligi (DS), perfuziya sixligi (PS), FAZ



(foveolyar avaskulyar zona) Olgiisii vo xoriokapilyar axinindaki doyisikliklori
giymatlondirmok. Biitlin bu gostoricilor miialicodon avval, homginin miialicodon
bir hafts vo bir ay sonra Topcon Triton cihazinda “swept-source” optik koherens
tomogqrafiya angioqrafiya (OKT-A) vasitasilo ol¢tilmiisdiir.

Material vo metodlar

Todgigatin dizayni. Retrospektiv kohort todqigatt 2022-ci ilin yanvarindan
2025-ci ilin noyabrinadok Daskonddo (Ozbokistan) Dr. Maksudovanin Innovativ
Oftalmoloji Klinikasinda aparilmisdir. Todgiqat Dr. Maksudovanin innovativ
Go6z Klinikasinin Yerli Etik Komitasi torafindon tosdiq edilmis (Protokol No.
LEC-IM 2025-07, 10.03.2025 tarixli) vo Helsinki Boyannamosinin 2013-cii il
redaksiyasinin prinsiplorino uygun icra olunmusdur.

Daxilolma meyarlari. Tadqiqata ultra-genis bucaqli fliloressin angioqrafiya
(FA) ilo tosdiglonmis, ovvallor miialico almamis, orta doracali QPDR (ETDRS
35-47) olan gozlor daxil edilmisdir; xastolorin yas1 40—70, maksimal korreksiya
olunmus gdrmo itiliyi (MKGI) > 20/80 olmusdur.

Xaricetma meyarlari: proliferativ diabetik retinopatiya (PDR), ovvallor
kecirilmis lazer fotokoaqulyasiyasi (LFK) vo ya anti-VEGF inyeksiyalari,
diabetik makulyar 6dem (morkozi galinliq > 300 pm), miihit geyri-soffafligi
(linza bulaniqlig1 > LOCS III NO3), qlaukoma, ox uzunlugu > 26 mm (OKT-A
artefaktlarini azaltmagq tigiin).

Pasiyent qrupu. Todqiqata 52 g6z (48 xosto) daxil edilmisdir. Kohortun 26-s1
kisi xosto, orta yas iso 58-dir. Xostolorin anamnezindos 12 illik sokorli diabet vo
7,8% soviyyasindo HbAlc gostoricisi olmusdur. Gozlor oftalmoloji miiayinadon
kegmisdir: MKGI, gdzdaxili tozyiq (GDT), biomikroskopiya, oftalmoskopiya.
Goriintiilomo Triton platformasinda “swept-source” OKT-A (SS-OCT/SS-OCTA)
vasitasilo aparilmigdir.

Miialica protokolu. Hodof yonlii fotokoaqulyasiya Navilas 577s sistemi
vasitosilo hoyata kecirilmisdir. Protokolda 577 nm sar1 lazerdon, standartlagdirilmis
200 mkm loko oOl¢iisiindon vo 20 ms impuls miiddotindon istifado edilmisdir.
Lazer intensivliyi torlu qisa soviyyosindo ylingilil agarma oldo etmok {igiin 40—
60% diapazonunda titrlonmis, totbiq olunan giic har noqts tictin 150 vo 400 mVt
arasinda tonzimlonmisdir. Miialico FA naticolori osasinda idars olunmus vo xtiisusi
olaraq periferik isemik zonalara fokuslanmigdir. Lazer lokalori sektoral qaydada
totbiq olunmusdur; adston hor seansda 3-4 qdvsvari pattern lizro comi 300 — 600
noqto vurulmusdur. Tam miialico kursu bir hoftalik intervallarla 2 — 3 seans orzindo
tamamlanmisdir.

Gortintiilama protokolu. Topcon DRI OCT Triton cihazinda SS-OCTA toatbiq
edilmisdir. Baglangic, 1 hofto vo 4 hofto vaxt ndqtalorindo 6x6 mm hocm skanlari
aparilmigdir. Avtomatlagdirilmis seqmentasiya hoyata kecirilmis, artefaktlarin
askarlanmasi vo korreksiyasi ticlin manual keyfiyyat yoxlanisi yerina yetirilmisdir.

Gostaricilar: DS, PS, (% saho), FAZ sahosi (mm?) vo xoriokapilyar perfuziya
indeksinin gostaricisi (XKI, % flow voids) Topcon program tominat1 v12 vasitasilo
hesablanmisdir.

Alinan biitiin gostaricilar statistik tohlil edilmisdir.




Naticalor

Demografik gostoricilor vo baslangic voziyyot. Todqgiqatin ovvolindo orta
MKGI - 0,21 \pm 0,12 toskil etmisdir. SS-OCTA vasitasilo kohort iigiin asagidaki
vaskulyar parametrlor miioyyon edilmisdir: Sothi kapilyar kolofdo (SKK) DS -
48,2 \pm 3,1\%, PS - 1s0 46,5 \pm 2,9\% olmusdur. Darin kapilyar kolofdo (DKK)
DS -52,1 \pm 4,2\%, PS - 150 49,8 \pm 3,7\% 0Ol¢iilmiisdiir. FAZ-1n orta sahasi 0,32
mm? toskil etmisdir. ©lavo olaraq, XKI - 92,4\% olmusdur. Gériintii keyfiyyati
yiiksok idi; tohlil edilon biitiin skanlarda oshamiyyatli seqmentasiya xatalar1 (>5\%)
miisahido edilmomisdir ki, bu da komiyyat gdstoricilorinin etibarliligina zomanaot
verir (Cadval 1).

Tohliikasizlik. Heg bir agirlasma qeydo almmamisdir. MKGI stabildir (4-cii
hoftads 0,22; p=0,05); morkazi tor qisa qalinlig1 1-ci hoftodo +12 mkm (p = 0,05),
4-cii hoftodo iso -3 mkm doyismisdir.

Cadval 1. Navilas LFK-dan avval va sonra SS-OKTA gostoricilari (n=52)

Gostarici Bagslangic I-ci hafta (basltzzglcla 4-cii hofta (ba;ltﬁ@tcla
miiqayisada) miiqayisada)
DS SKK (%) 482 +3,1 441+3,4 0,002 46,8 £3,0 0,015
PS_SKK (%) 46,5+2,9 42,7+3,1 0,001 454 +£2.8 0,04
DS DKK (%) 52,1 +42 48,6 £4,0 0,004 51,3+4,1 0,28
PS DKK (%) 49,8+ 3,7 43,035 0,001 492 +3.6 0,19
FAZ sahoasi (mm?) 0,32+0,05 0,35+0,06 0,003 0,32+ 0,05 042
XK1 (%) 924+2.1 91,8+23 0,12 92,1+20 0,65
Miizakira

Navilas sisteminin lazer yaniqlarin1 tam olaraq angioqramda planlasdirdigimiz
yerloro yerlosdirmasi bizim li¢lin ¢ox oshomiyyatlidir — goziin izlonilmosi funksiyasi
mitkommal isloyir vo saglam torlu gisa toxumasina demok olar ki, he¢ bir “yan
tosir” geyde alinmir. Ehtimal ki, OK'T-A miiayinasindos gordiiylimiiz doyisikliklorin
bu godor ylingiil vo tamamilo geri donon olmasinin osas sobabi do budur. Son
seansdan sonraki ilk hoftads DS va perfuziyada (kalofdon asili olaraq toxminon
4-7% civarinda) aydin bir azalma, homg¢inin FAZ-in bir gqodor genislonmasini
miisahido etdik. Dordiincii hoftoyo qodor demok olar ki, hor sey borpa olundu
— baslangic voziyyatlo miiqayisads yalniz 1-1,5%-lik ciizi bir forq galdi ki, bu
da artiq statistik cohotdon ohomiyyaetli deyildi. He¢ bir xostodo gérmo itkisi bas
vermadi, markozi tor qisa qalinlig1 stabil qaldi vo xoriokapilyar qatda he¢ bir
patoloji doyisiklik olmadi. Bu monzors digor todqiqatg¢ilarin lazerdon dorhal sonra
tasvir etdiyi kegici vazokonstriksiya vo endotelin yiingiil 6demi ilo tam uygun
galir — daha sonra damarlar yenidon bosalir va kollateral axin bunu kompensasiya
edir. Tsai-nin qrupu 2025-ci ildo PASCAL lazeri ilo baglh oxsar naticalor dorc
etmisdi, lakin onlarda sothi kolofdoki azalma bizim gostoricidon demok olar ki, iki



dofo cox 1di (7,4% qars1 bizim 4,1%-9) [7]. Hesab edirik ki, bunun asas sabobi 577
nm sar1 dalga uzunlugudur: bu dalga makulyar pigment torafindon daha az udulur,
noaticado foveal zona daha az istilik effektino moruz galir [8].

“Swept-source” texnologiyali Triton cihaz1 bizo bu todqiqatda ¢ox komok
etdi — o, dorin koalofi avvallor istifado etdiyimiz koéhno Zeiss vo ya Heidelberg
aparatlarindan daha aydin goriir. Xostolorimizin toxminon dordds birinds “spectral-
domain” OKT-A miiayinasi proyeksiyal artefaktlar vo ya katarakta sobabindon
dorin koalofds geyri-doqiq naticolor verirdi, lakin Triton bu problemlorin hdesindon
asanligla goldi [9, 10]. Olbatta ki, tadqiqat retrospektivdir, yalniz bir markazin
molumatlarina osaslanir vo bizdo ononovi lazer miialicosi alan nozarot qrupu
yoxdur — bu, todqgiqatin asas zoif torofidir. Novbati planlasdirilan genismiqyasli
prospektiv tadgiqatda Triton tiglin 23 mm-lik genisbucaqli obyektivi Navilas-dan
sonra tor qisanin uzaq periferiyasinin vizualisasiyasina imkan veracok. Klinik
notico sadodir: bu lazer tohliikesizdir, doyisikliklor qisamiiddotlidir vo ogor
xastonin gqanda sokori ¢ox yiiksokdirso (HbA1c > 9%), miialiconin haddindon artiq
olmadigin1 yoxlamagq t¢iin bir hoftodon sonra OKT-A miiayinasini tokrarlamaq
moantiqlidir. Giindalik klinik tocriibods bu yanasma artiq seanslarin vo geyri-zoruri
anti-VEGF inyeksiyalarinin qarsisini almaga imkan yaradir.

Yekun

Klinik olaraq Navilas 577s tohliikosiz hesab olunur; erkon dévrde miigahido
edilon perfuziya azalmasi kegicidir vo Triton SS-OCTA ils 1 hoftolik nozarat
monitoringi adekvat qiymotlondirmo iiglin kifayot edir, xiisusilo resurslarin
mohdud oldugu soraitds.

Acgar sozlor: qeyri-proliferativ diabetik retinopatiya, navigasiyali lazer
fotokoaqulyasiyasi, Topcon DRI OCT Triton; tor gisanin hemodinamikast
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Introduction

In Uzbekistan almost every fourth diabetic patient has some degree of non-
proliferative changes. The ETDRS taught us long ago that timely laser coagulation
can stop progression and save the macula from swelling, but doing classic slit-




lamp panretinal photocoagulation is tiring for the doctor and painful for the patient
- they sit 20-30 minutes, blink, move, and half of the burns end up in the wrong
place. About five years ago we bought the Navilas 577s and everything changed.
The machine itself plans the pattern, tracks the eye, and puts every single burn
exactly where we marked on the fluorescein angiogram. Sessions dropped from
25-30 minutes to 7-9 minutes, patients stopped complaining of pain (20-ms pulses
really make a difference), and we finally started reaching the far periphery without
torturing anyone. The company says accuracy is over 90 %, and in everyday
practice it really feels that way. Lately we’ve also noticed that when we combine
Navilas with anti-VEGF injections for macular edema (DME), many patients need
fewer injections - sometimes 25-40 % less, which is a big deal for our people
who pay for each syringe themselves [1 - 4]. But one question kept bothering us:
what exactly happens to the tiny vessels in the first weeks after this “gentle” laser?
Literature on conventional pattern lasers (PASCAL, etc.) shows that vessel density
drops 5—12 % and then slowly recovers, but almost nothing has been published
about navigated yellow laser, especially in the first month. We have a Topcon
Triton with swept-source OCT-A in the clinic - it sees deep plexuses much better
than the old spectral-domain machines and copes with mild cataract or vitreous
floaters without problems. So we decided to simply pull all our moderate NPDR
cases who received their first Navilas treatment, repeat OCT-angiography at one
week and one month, and see whether the changes are temporary and safe [5, 6].
That’s what this paper is about.

Purpose — to assess the retinal vessel density (VD), perfusion density (PD),
foveal avascular zone (FAZ) size, and choriocapillary flow changed in the first
month after Navilas laser in patients with moderate non-proliferative diabetic
retinopathy (NPDR) - all measured with swept-source optical coherence
tomography angiography (OCT-A) on the Topcon Triton before treatment and then
at one week and one month afterwards.

Material and Methods

Retrospective cohort study conducted at Maksudova’s Innovative
Ophthalmology Clinic, Tashkent, Uzbekistan, from January 2022 to November
2025. The study was approved by the Local Ethics Committee of Innovation Eye
Clinic of Dr. Maksudova (Protocol No. LEC-IM 2025-07, dated 10.03.2025) and
followed the tenets of the Declaration of Helsinki as revised in 2013.

Inclusion/Exclusion. Eyes with treatment-naive moderate NPDR (ETDRS 35—
47), confirmed by ultra-widefield FA; age 4070 years; BCVA >20/80. Exclusions:
PDR, prior LPC/anti-VEGF, DME (CST >300 um), media opacity (lens opacity
>LOCS III NO3), glaucoma, axial length >26 mm (reducing OCTA artifacts).

Patient Cohort. The study included 52 eyes (48 patients). The cohort consisted 26
male patients, age - 58 years. Patients had story of diabetes mellitus for 12 years, with
HbAc of 7.8%. Eyes underwent ophthalmic examination: BCVA, 10P, slet-lamp,
and fundus examination. Imaging was done with swept-source optical coherence
tomography and angiography (SS-OCT/SS-OCTA) on the Triton platform.



Treatment Protocol. Targeted photocoagulation was administered using
the Navilas 577s system. The protocol utilized a 577 nm yellow laser with a
standardized 200-pum spot size and a 20-ms pulse duration. Laser intensity was
titrated within a 40-60% range to achieve a mild whitening endpoint at the retinal
level, with applied power adjusted between 150 and 400 mW per spot. Treatment
was guided by fluorescein angiography (FA) findings, focusing specifically on
peripheral ischemic zones. Lesions were applied in sectoral patterns, typically
involving 3—4 arcs per session with a total of 300—-600 spots. The full treatment
course was completed over 2—3 sessions, scheduled at one-week intervals.

Imaging Protocol. SS-OCTA on Topcon DRI OCT Triton. 6X6 mm volume
scans at baseline, 1 week, 4 weeks. Automated segmentation; manual QA for
artifacts.

Metrics: VD/PD (% area), FAZ area (mm?), CCI (% flow voids) via Topcon
software v12. Metrics exported for analysis.

Results

Demographics and Baseline. The mean BCVA at study entry was 0.21 + 0.12.
SS-OCTA quantified the following vascular parameters for the cohort: In the SCP,
VD was 48.2 + 3.1%, and PD was 46.5 =+ 2.9%. In the DCP, VD measured 52.1
+ 4.2%, and PD was 49.8 + 3.7%. The mean area of thee FAZ was 0.32mm?. In
addition, the CCI was 92.4%. Image quality wos high, as in all the analyzed scans,
significant segmention errors (>5%) were absent, which guarantees the reliability
of the quantitative metrics (Table 1).

Safety. No complication. BCVA is stable (0.22 at 4 weeks, p=0.05); CST +12
um at 1 week (p=0.05), -3 um at 4 weeks.

Table 1: SS-OCTA Metrics Pre- and Post-Navilas PSLP (n=52)

b (s BL) b (s BL)

VD_SCP (%) 482+ 3.1 44.1+34 0.002 46.8+3.0 0.015

PD_SCP (%) 465+29  427+3.1  0.001 454+28  0.04

VD _DCP (%) 52.1£4.2 48.6 +4.0 0.004 51.3+4.1 0.28

PD_DCP (%) 498+37  43.0+35  0.001 492+3.6  0.19

FAZ Area (mm?) 0.32£0.05 0.35+0.06 0.003 0.32+0.05 0.42

CCI (%) 924 +2.1 91.8+2.3 0.12 92.1+2.0 0.65
Discussion

We like that the Navilas really puts the burns exactly where we planned on the
angiogram - the eye-tracking works great and there is almost no “overshoot” onto
healthy retina. That’s probably why the changes we saw on OCT-A were so mild
and completely reversible. In the first week after the last session, we noticed a clear
drop in vessel density and perfusion (roughly 4-7 % depending on the plexus),
plus the FAZ got a bit larger. By the fourth week almost everything came back




- only a tiny 1-1.5 % difference from baseline remained, and that was no longer
statistically significant. No patient lost vision, central thickness stayed stable, and
the choriocapillaris didn’t suffer at all. This picture fits what others have described
as transient vasoconstriction plus mild swelling of the endothelium right after laser
- then the vessels relax again and collateral flow compensates. Tsai’s group in
2025 published almost the same thing with the PASCAL laser, but their drop in the
superficial plexus was almost twice as big (7.4 % vs our 4.1 %) [7]. We think the
main reason is the yellow 577 nm wavelength: it is absorbed much less by macular
pigment, so the foveal area gets less heat [8].

The Triton with swept-source helped a lot here - it sees the deep plexus much
clearer than the old Zeiss or Heidelberg machines we had before. In about a
quarter of our patients the spectral-domain OCT-A used to give rubbish in the
DCP because of projection artefacts or cataract, but Triton handled them without
problems. Of course, the study is retrospective, only from one center, and we didn’t
have a control group who received conventional laser - that’s the main weakness
[9, 10]. Next step would be a proper prospective trial, and we already have the
23-mm wide-field lens for the Triton, so we can finally look at what happens far
in the periphery after Navilas. Clinically the message is simple: the laser is safe,
the changes are short-lived, and if the patient has really bad sugar (HbAlc >9 %),
it makes sense to repeat OCT-A after a week just to be sure we didn’t overtreat. In
everyday practice this already helps us avoid unnecessary extra sessions or anti-
VEGF injections.

Conclusion

In everyday practice: Navilas 577s is safe, the early drop in perfusion is
temporary, and one-week control on Triton SS-OCTA is enough to sleep peacefully
- especially useful when resources are tight.

Keywords:  non-proliferative  diabetic  retinopathy, navigated laser
photocoagulation, Topcon DRI OCT Triton, retinal hemodynamics
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