MEJIUIINHA, IIEJATI'OI'NKA 1 TEXHOJIOI'UA:

TEOPUSA U ITPAKTHUKA

Researchbib Impact factor: 13.14/2024
SJIF 2024 = 5.444
Towm 3, Beinmyck 09, OkTs10pb

i
NOPROLIFERATIV DIABETIK RETINOPATIYADA KO‘Z TUBIDAGI
QON TOMIR O‘ZGARISHLARINI TAHLIL QILISHNING DIAGNOSTIK
AHAMIYATI: ILMIY NASHRLAR SHARHI

Abdurahmonova Iroda Ikrom qizi, Odilova Guljamol Rustamovna,
Yanchenko Sergey Vladimirovich
Abu Ali ibn Sino nomidagi Buxoro davlat tibbiyot instituti. Buxoro,
O zbekiston. e-mail: odilova.guljamol@bsmi.uz, yanchenko.sergey@bsmi.uz

Annotatsiya. Ushbu adabiyotlar tahlili maqolasida so‘nggi 5 yil ichida e’lon
gilingan ilmiy tadqgiqotlar asosida noproliferativ diabetik retinopatiya (NPDR)ning erta
diagnostikasida ko‘z tubining morfometrik va mikrovascular ko‘rsatkichlarining
ahamiyati o‘rganildi. Xususan, choroidal vascularity index (CVI), choriocapillaris
oqim darajasi, retinal vascular density va foveal avascular zona (FAZ) kabi parametrlar
diagnostik biomarker sifatida baholandi.

Adabiyotlar tahlili shuni ko‘rsatdiki, NPDR bosqichida bu ko‘rsatkichlarda
sezilarli darajada pasayish yoki o‘zgarishlar kuzatiladi va ular retinopatiyaning
boshlanish belgilarini aniglashda muhim rol o‘ynaydi. Shuningdek, optik koherens
tomografiya angiografiyasi (OCTA) texnologiyasi bu o‘zgarishlarni invaziv
bo‘lmagan usulda aniglash imkonini beradi. CVI va choriocapillaris oqimi eng sezgir
biomarkerlar sifatida ajralib turadi, choroidal thickness esa fagat yordamchi parametr
sifatida garaladi. Maqolada ko‘rsatkichlar bo‘yicha o‘zgarishlar, ularning diagnostik
aniqligi va cheklovchi omillar muhokama qilindi. Tahlil natijalariga ko‘ra, ko‘z
tubining morfometrik va vaskulyar ko‘rsatkichlarini birgalikda baholash NPDR
diagnostikasini ancha ishonchli giladi.

Kalit so‘zlar: diabetik retinopatiya, noproliferativ bosgich, choroidal
vascularity index, choriocapillaris, FAZ, optik koherens tomografiya, OCTA,
morfometriya, erta diagnostika.

AHHOTanMsl. B 1aHHOM JuTEepaTypHOW CTaTh€ HA OCHOBE HAyYHBIX

WCCJICIOBAHMM, OIMyOJMKOBAHHBIX 3a TMOCIHEAHUE S5 JIeT, HM3y4YCHO 3HAYCHHE
MOP(POMETPUYECKUX W MHUKPOCOCYAMCTBIX TOKa3aTejeil TJIa3HOTO JHAa B paHHEU

JTMArHOCTUKEe HenpoiudepaTtuBHON auabetndeckoir perunonatuu (HITIP). B

THOCTH, B KadCCTBC OHAI'HOCTHYCCKHX 6I/IOMapKep0B OLCHUBAJIMCh TaKHC
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napameTpbl, Kak uHAeKc cocyaucroro pycia (CVI), ypoBeHb XOpHOKaNMUIUIIIPHOTO
pyciia, cocyucTasi INIOTHOCTh CETYATKU U (poBeanbHas aBackyJisipHas 30Ha (DA3).

AHanM3 JuTepaTypbl TMokazajn, 4rto Ha craguu HIIJIP HaGmromaercs
SHAYUTCIBbHOC CHNXKXCHUE NI UBMCHCHUE OTUX HOKaBaTeHeﬁ, U OHHU UT'PAOT BAXKHYIO
pOJIb B BBIABICHHH HAa4YaJlbHbIX IIPU3HAKOB PCTUHOIIATHUH. Takxke TEeXHOJIOTHSA
ONTHYECKOW KorepeHcHo TtoMmorpaduueckorr anruorpapuu (OCTA) mnozBossier
BBISIBUTH 3T U3MEHEHUS HEMHBA3UBHBIM METOA0M. CVI 1 XOpHOKanmUISIpHBIN TOTOK
BBIACIIAOTCA KakK Haunooiee YYBCTBUTCIIbHBIC 6I/IOMapKCpBI, B TO BpPEMiA KakK
XOopuonaajibHasia TOJIIHWHA paCCMAaTPUBACTCA TOJIBKO KaK BCIIOMOT'aTCJILHBIN ImapamMceTp.
B cratbe O6CY>K,Z[EUII/ICI> N3MEHCHUSA HOKaSaTCHCﬁ, X JUArHoCTu4decCkKasa TOYHOCTh N
OI'PpaHUYIHBAOIINC q)aKTOpBI. CornacHo pe3yJibTaTaM aHa/In3d, COYCTAHHAsA OLCHKA
MOp(hOMETPUUYECKUX U BACKYJISIPHBIX IMOKA3aTeJIeH IJ1a3HOr0 JIHA JIeNlaeT JUArHOCTUKY
HIIJIP 6onee nocToBEpHOIA.

KuaroueBble ciaoBa: auabetnueckass pPETHHOINATHSA, HENposndepaTuBHas
CTaausi, WHIACKC COCYAUCTOro pycna, xopuokanwuisipel, DA3, onTtuyeckas
koreperTHast tomorpadusi, OCTA, mopdomeTpusi, paHHsS JUATHOCTHKA.

Annotation. In this literature review article, based on scientific research
published over the past 5 years, the significance of morphometric and microvascular
indicators of the fundus in the early diagnosis of non-proliferative diabetic retinopathy
(NPDR) was studied. In particular, such parameters as choroidal vascularity index
(CV1), choriocapillary flow rate, retinal vascular density, and foveal avascular zone
(FAZ) were assessed as diagnostic biomarkers.

Analysis of the literature showed that at the stage of NPDR, a significant
decrease or change in these indicators is observed, and they play an important role in
determining the onset of retinopathy. Optical coherence tomography angiography
(OCTA) technology also allows for non-invasive detection of these changes. CVI and
chorocapillary flow are distinguished as the most sensitive biomarkers, while choroidal
thickness is considered only as an auxiliary parameter. The article discusses changes
in indicators, their diagnostic accuracy, and limiting factors. According to the analysis
results, the combined assessment of morphometric and vascular parameters of the
fundus makes the diagnosis of NPDR more reliable.

Keywords: diabetic retinopathy, non-proliferative stage, choroidal vascularity
ex, choriocapillaris, FAZ, optical coherence tomography, OCTA, morphometry,
ly diagnosis.
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‘Kirish. Diabetik retinopatiya (DR) gandli diabet bilan og‘rigan bemorlarda
ko‘rish qobiliyati pasayishining asosiy sababidir. Proliferativ bo‘lmagan diabetik
retinopatiya (NPDR) kasallikning erta bosqichi bo‘lib, unda yangi tomirlar hosil
bo‘lmasdan mikroangiopatik o‘zgarishlar kuzatiladi (Smith et al., 2022). NPDRni erta
tashxislash retinopatiya va ko‘rlikning og‘irroq shakllariga o‘tishining oldini olish
uchun juda muhimdir. Ko‘z tubining zamonaviy vizualizatsiya va morfometrik tahlil
usullari hatto minimal qon tomir o‘zgarishlarini aniqlash va ularning rivojlanishini
baholash imkonini beradi (Zhang et al., 2021; Chen va boshqgalar, 2022).

An’anaviy usullar. Fundus-fotosurat diabetik retinopatiya skriningi uchun asosiy
vosita bo‘lib qolmogda. U mikroanevrizmalar, qon quyilishlar va ekssudatlarni
aniglash imkonini beradi, ammo gon tomir tuzilmalarini migdoriy tahlil gilish uchun
cheklangan imkoniyatlarni beradi (Robinson & Martinez, 2019). Fluoressent
angiografiya (FA) qon tomir o‘tkazuvchanligini baholashda "oltin standart" bo‘lib
xizmat qgiladi, ammo kontrast moddani kiritishni talab giladi va bemor uchun xavf
tug‘diradi (Nguyen & Vu, 2020).

Optik kogerent tomografiya va OKT angiografiyasi. Optik kogerent tomografiya
(OKT) to‘r parda gatlamlarini yuqori aniqlikda ko‘rish imkonini beradi, bu esa shish
va strukturaviy o‘zgarishlarni aniqlashga yordam beradi. OKT-angiografiya (OKT-A)
noinvaziv usul bo‘lib, to‘r pardaning mikrotomirlar to‘rini qo‘shimcha ravishda
ko‘rsatib, foveal avaskulyar soha maydoni (FAZ), tomirlar zichligi (vascular density,
VD) va perfuziya (perfusion density, PD) kabi morfometrik parametrlarni migdoriy
baholash imkonini beradi (Lee et al., 2023; Patel va boshqgalar, 2021).

Sun’iy intellekt va mashinali o‘rganish. Mashinali o‘rganish va chuqur o‘rganish
algoritmlari ko‘z tubi tasvirlarini avtomatik tahlil qilish uchun go‘llaniladi, DR
bosqichlarini tasniflashning yuqori aniqligini ta’minlaydi va erta mikroangiopatik
o‘zgarishlarni aniglash imkonini beradi (Kim & Kim, 2022; Wang va Chen, 2019).
Ushbu texnologiyalar ommaviy skrining va oftalmologlarning ish yuklamasini
kamaytirishga yordam beradi.

DQTCHda morfometrik ko‘rsatkichlar.

Foveal avaskulyar soha. FAZ - bu markaziy to‘r pardaning kapillyarlarsiz sohasi.
NPDRda FAZ maydonining oshishi va uning shaklining o‘zgarishi kuzatiladi, bu
mikrotsirkulyator ishemiyadan dalolat beradi (Zhang et al., 2021; Hernandez va Lopez,
8). FAZ parametrlarini OKT-A yordamida o‘lchash zararlanish darajasini migdoriy
olashga yordam beradi.
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%Tomirlar zichligi (VD) va perfuziyasi (PD). Tadqgiqotlar shuni ko‘rsatdiki,
chuqur kapillyar tarmoqlarda VD va PD ning pasayishi NPDR ning og‘irligi bilan
bog‘liq va klinik ko‘rinishlardan oldin sodir bo‘ladi (Nguyen & Vu, 2020; Patel va
boshqalar, 2021). Ushbu ko‘rsatkichlar tomirlarning erta shikastlanishining muhim
biomarkerlari bo‘lib xizmat qiladi.

Fraktal o‘lcham (FD). Fraktal o‘lchamlik qon tomirlar tarmog‘ining
murakkabligini tavsiflaydi. FD ning kamayishi mikrotsirkulyator tarmoglarning
yo‘qolishi va qon tomir tasvirining pasayishini ko‘rsatadi, bu Garcia & Hernandez
(2019) va Lin & Yang (2021) tadqgigotlarida tasdiglangan.

Sun’iy intellektni qo‘llash. Ko‘p sonli tasvirlarda o‘qitilgan chuqur neyron
tarmoglari va mashinali o‘qitish algoritmlari asosiy morfometrik xususiyatlarni
avtomatik ravishda ajratish va DR bosqichlarini yugori aniglik bilan tasniflash
imkonini beradi (Lee et al., 2023; Collins va Stivens, 2022). Bu esa avtomatlashtirilgan
skrining tizimlarini klinik amaliyotga joriy etish istigbollarini ochib beradi.

Zamonaviy vizualizatsiya texnologiyalari va sun’iy intellekt yordamida ko‘z
tubining morfometrik tahlili proliferativ bo‘lmagan diabetik retinopatiyani tashxislash
va monitoring qilish uchun istigbolli yo‘nalish hisoblanadi. Mikroangiopatik
o‘zgarishlarni erta aniqlash davolashni 0z vaqtida tayinlash va kasallikning rivojlanish
xavfini kamaytirish imkonini beradi.
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