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Giris

Diabetik makulyar 6dem (DMO), diabetik retinopatiyanin (DR) agirliq
doracasindon asili olmayaraq, onun hor morholasindo inkisaf edo bilor. Diabetik
makulyar isemiya (DMI) vo foveal avaskulyar zonanin (FAZ) genislonmoasi DR olan
xastolordo zoif gormo funksiyasinin iki miithiim klinik gostaricisi vo biomarkeridir.
Optik koherens tomoqrafiya-angioqrafiyasi (OKT-A) torlu qisanin vaskulyar
kolof qatlarin1 vizuallasdirmaga, mikrovaskulyar parametrlori komiyyatco
qiymatlondirmaya, habels funksional va morfoloji malumatlarla slagalondirmays
imkan veron qeyri-invaziv bir tsuldur. Diabetik tor qisada mikrovaskulyar
anomaliyalarin erkon preklinik biomarkerlorinin miisyyan edilmasina yonalmis
todqiqatlar erkon miialiconin aparilmast vo daha yiiksok naticolor oldo edilmasi
liclin ¢ox vacibdir [1 - 8].

Mogqsad — sokorli diabet tip II xostolorin DMO zamani morkozi tor gisanin
mikrosirkulyasiya gostoricilorinin gérmo funksiyalarinin prognozlagdirilmasinda
ohamiyyatini qiymatlondirmak.

Material vo metodlar

Miisahids altinda sokorli diabet tip II olan Ukrayna populyasiyasindan 680 xasto
(1296 gbz) olmusdur. 720 gozdo (55,56%) DMO 0, 194 gdzdo (14,97%) DMO 1,
196 g6zda (15,12%) DMO 2 va 186 gdzda (14,35%) DMO 3 diagnozu qoyulmusdur.
Bu xosto qrupundan 477 nofors (936 géz) 6demin miivafiq marhslosine uygun
miialico protokollar1 esasinda miixtalif DMO miialicalari totbiq edilmisdir. DMO
1lo 203 xasto (360 g6z) 6z imtinasina gors miialico almamis vo todqigatin miiqayiso
grupunu toskil etmisdir. Standart oftalmoloji miiayinalorlo yanasi, OKT, OKT-A
vo kompiiter perimetriyasi icra edilmisdir. Kapilyar sixligini (KS) vo FAZ sahosini
hesablamagq ti¢iin binarizasiya tisulundan istifado edilmisdir. Daha sonra, rongino
gbro gonsu piksellori segmok {igiin binarizasiya edilmis tosviro xiisusi alqoritm
totbiq edilmis vo boz piksellor sayildigdan sonra makulyar nahiyonin sothi vo
dorin kapilyar kaloflorindaki sahoys malik FAZ miioyyon edilmisdir. Makulyar
nahiyanin mikrosirkulyasiya omsali, DMO-niin miixtalif morhololorindo FAZ-nin
sahasinin sothi vo dorin kapilyar koloflordoki KS olan nisbati ilo hesablanmisdir.
Olamoatlor arasindaki slagoni miisyyon etmok iiclin korrelyasiya analizindon
istifado edilmisdir: paylanma ganunu normal paylanmadan forqlondiyi halda




Spirmen ranq korrelyasiya indeksi (r) hesablanmigdir. Gostaricilorin doyismasi p
< 0,05 olduqda statistik dorocods ohomiyyatli hesab edilmisdir.

Naticaloar

Miiraciot zamam1 OKT-A miiayinoesi zamani DMO 0 olan 200 gbzdo sothi
kolofin orta KS-s1 13,07 = 0,6 mm2 DMO 1 olan 54 gozdo 11,48 = 0,8 mm2, DMO
2 olan 56 gdzdo 9,06 £+ 0,7 mm?, DMO 3 olan 50 gozdo iso 7,45 + 0,4 mm? toskil
etmisdir. Darin kalofin KS-s1 DMO 0-da 18,59 + 0,3 mm? DMO 1-do 17,37 + 0,4
mm?2, DMO 2-do 15,82 + 0,5 mm?2, DMO 3-do iso 11,88 + 1,0 mm? olmusdur. Sathi
kolofin tadqiqi zamani FAZ sahasi DMO 0-da 0,45 + 0,05 mm2, DMO 1-ds 0,54 +
0,04 mm?2, DMO 2-da 0,74 £ 0,05 mm?, DMO 3-da iso 0,81 + 0,05 mm? miioyyen
edilmisdir. Darin kolofin FAZ sahssi iso DMO 0-da 0,43 + 0,03 mm2, DMO 1-do
0,57 £ 0,04 mm?, DMO 2-do 0,7 + 0,03 mm?2, DMO 3-da iso 0,75 + 0,06 mm?>
toskil etmisdir. Sokarli diabet tip II olan xastalarda, kontrol qrupu vo DMO 0 olan
xostolarlo miiqayisada, sothi kapilyar kalofds mikrosirkulyasiya omsali DMO 1-da
40%, DMO 2-do 2 dafa, DMO 3-da iso 3 dofo shomiyyatli doracodo artmisdir (H =
277,47; p < 0,01). Darin kapilyar kolofds mikrosirkulyasiya omsal1 kontrol qrupu
vo DMO 0 olan xastolorlo miigayisade DMO 1-ds 2 dofo, DMO 2 vo DMO 3-do
159 3 dofo statistik doracods shomiyyatli artim gostormisdir (H = 320,53; p <0,01).

Yekun

Torofimizdon islonib hazirlanmis morkozi tor gisanin sothi vo dorin kapilyar
kaloflorinin mikrosirkulyasiya omsali, sokarli diabet tip II vo geyri-proliferativ
DR fonunda inkisaf edon DMO zamani markozi retinal zonanin mikrosirkulyasiya
vaziyyatinin prognostik markeri kimi qabul edils bilor. Sothi kapilyar kolof vo dorin
kapilyar kolofin mikrosirkulyasiya omsallar1 ilo goérma itiliyi arasinda miioyyan
edilmis giiclii monfi korrelyasiya olagosi, sokorli diabet tip II vo geyri-proliferativ
DR olan xastalordo DMO-niin proqressivlosmosinin prognostik markeri kimi
qiymatlondirils bilor.

Acar sozlar: diabetik makulyar 6dem, optik koherens tomoqrafiya-angioqrafiya,
makulyar mikrosirkulyasiya amsali, sakorli diabet tip 11
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Introduction

Diabetic macular edema (DME) can develop at any stage of diabetic retinopathy
(DR), regardless of the severity of DR. Diabetic macular ischemia (DMI) and
foveal avascular zone (FAZ) enlargement are two important clinical findings
and biomarkers of poor visual function in patients with DR. optical coherence
tomography angiography (OCT-A) is a non-invasive technique that allows
visualization of retinal vascular plexus layers, quantification of microvascular
parameters and correlation with functional and morphological data. Research
aimed at identifying early preclinical biomarkers of microvascular abnormalities
in the diabetic retina is very important, as early treatment is associated with better
outcomes [1 - 8].

Purpose — to assess the role of central retinal microcirculation indicators in
predicting visual functions in patients with different stages of DME in type 2
diabetes.

Material and Methods

680 patients (1296 eyes) with the Ukrainian population with type 2 diabetes
mellitus were under observation. DME 0 was diagnosed in 720 eyes (55.56%),
DME 1 in 194 eyes (14.97%), DME 2 in 196 eyes (15.12%), DME 3 in 186 eyes
(14.35%). From this group of patients, 477 patients (936 eyes) underwent various
DME treatment according to treatment protocols for a separate stage of edema. 203
patients (360 eyes) with DME were not treated due to patient refusal, this group
of patients was the target of our study. In addition to standard ophthalmological
examinations, OCT, OCT-A, and computer perimetry were performed. The
binarization method was used to calculate the capillary density (CD) and the
area of the FAZ. Next, an algorithm was applied to the binarized image to select
adjacent pixels in color, and after counting the gray pixels, a foveolar avascular
zone with an area in the superficial and deep capillary plexus of the macular area
was established. The coefficient of microcirculation of the macular area was
calculated by the ratio of the area of the foveolar avascular zone (FAZ) to the CD
in the superficial (SCP) and deep capillary plexuses (DCP) at different stages of
DME. Correlation analysis was used to identify the relationship between features:
Spearman’s rank correlation index - r was calculated (in the case of a difference in




the law of distribution from the normal). Changes of one or another characteristic
were considered statistically significant in case of p < 0.05.

Results

During OCT-A at the time of application in 200 eyes with DME 0, the average
CD of superficial plexus was 13.07+0.6 mm?2, in 54 eyes with DME 1 — 11.48 +
0.8 mm2, in 56 eyes with DME 2 —9.06 + 0.7 mm2, on 50 eyes with DME 3 —7.45
+ 0.4 mm2. The CD of the deep plexus at DME 0 was 18.59 = 0.3 mm2, DME 1 —
17.37 £ 0.4 mm2, DME2 — 15.82 + 0.5 mm2, DME 3 — 11.88 & 1.0 mm2. During
the study of the superficial plexus FAZ at DME 0 was 0.45 + 0.05 mm2, DME 1 —
0.54 £ 0.04 mm2, DME2 - 0.74 £ 0.05 mm2, DME 3 — 0.81 + 0.05 mm2. During
the study of the deep plexus FAZ at DME 0 was 0.43 +0.03 mm2, DME 1 -0.57 +
0.04 mm2, DME 2 — 0.7 £ 0.03 mm2, DME 3 —0.75 + 0.06 mm2. In patients with
type 2 DM, the coefficient of microcirculation in the superficial capillary plexus
was significantly increased by 40% in DME 1, in DME 2 by 2 times, in DME 3
by 3 times in comparison with the control group and patients with DME 0 (H =
277.47; p <0.01). The coefficient of microcirculation in the deep capillary plexus
had a significant increase of 2 times in DME 1 and 3 times in DME 2 and DME 3
compared to the control group and patients with DME 0 (H = 320.53; p <0.01).

Indicators of Spearman rank correlation between UCVA, BCVA and the
coefficient of microcirculation (FAZ/CD) in the SCP with DME 0 was rtUCVA-
FAZ/CD = -0,96, r BCVA-FAZ/CD = -0,97; DMEI - r UCVA-FAZ/CD = -0,88,
rBCVA-FAZ/CD = -0,94; DME2 - r UCVA-FAZ/CD = -0,82, r BCVA-FAZ/CD
=-0,92; DME3 - r UCVA-FAZ/CD = -0,9, r BCVA-FAZ/CD = -0,82 (p<0,05).
Indicators of Spearman rank correlation between UCVA, BCVA and the coefficient
of microcirculation (FAZ/CD) in the DCP with DME 0 was rUCVA-FAZ/CD=
-0,96, rBCVA-FAZ/CD =-0,98; DMEI - rUCVA-FAZ/CD =-0,88; rBCVA-FAZ/
CD=-0,9; DME2 - rUCVA-FAZ/CD =-0,82, rBCVA-FAZ/CD =-0,92; DME3
rUCVA-FAZ/CD =-0,89; rBCVA-FAZ/CD =-0,8 (p<0,05).

Conclusion

The coefficient of microcirculation of the central retina of the superficial
and DCP developed by us can be considered as a prognostic marker of the
microcirculation state of the central retinal zone in DME in non-proliferative DR
and diabetes mellitus 2. A definite negative strong correlation was established
between the microcirculation coefficients of the SCP and DCP and visual acuity,
which can be considered as a prognostic marker of DME progression in patients
with non-proliferative DR and type 2 diabetes.

Keywords: diabetic macular edema, optical coherence tomography-
angiography, the macular coefficient of microcirculation, type 2 diabetes mellitus
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