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Giris

Son illords oftalmologiyada géz almast hemodinamikasinin qiymotlondirilmasi
tisullarindan genis istifads olunur. Yiiksok informativ, asan alds edilo bilon vo geyri-
invaziv lsullardan biri do angioqgrafiya rejimi ilo optik koherens tomoqrafiyadir
(OKT-A). Bu iisul toxumalardan oks olunan optik siialarin amplitudasinda
doyisikliklorin toyini ilo xarakterizo olunur [1 — 7].

Arterial hipertenziya (AH) zamani makula zonasinda olan doyisikliklori, yoni
sothi kapilyar kolof soviyyasinds foveal avaskulyar zonanin (FAZ) genislonmasini,
hotta agirlasmamis hipertenziyada da zodslonmoni do OKT-A vasitasilo miioyyon
etmak olur [8]. Bu iisul asanligla alds edils bilon va geyri-invaziv olmaqla, retina
va optik sinirin tokca sathi deyil, hom da (fliloresan angioqrafiyadan fargli olaraq)
dorin damar sobakosini agkar etmayo imkan verir [9].Optik koherens tomoqrafiya-
angioqgrafiyanin parametrlorinin Gyronilmosi tor qisa, optik sinir vo xoroidin
damar sobokosinin voziyyoti haqqinda anlayisi genislondirir. Bu da boya totbiq
etmodon AH-do gérmo orqaninin damar dayisikliklorinin erkon agkarlanmasi li¢iin
hemodinamikanin otrafl1 6yronilmosini asanlasdirir.

Moagsad — AH olan xastalorin tor gisasindaki doyisikliklorin diagnostikasinda
OKT-A shomiyyatini giymatlondirmok.

Material vo metodlar

Arterial hipertenziya ilo alaqgoli gormo doyisikliklori olan comi 31 xasto (52 g6z)
miayina edilmisdir. Xastolorin 12-si gadin va 19-u kisi olmusdur. Hodaf orqan
(HO) (beyin va iirok) zodolonmasindon asili olaraq, todqiqat 2 qrup xostolordo
aparilmigdir: birinciys (24 g6z) HO zodslonmomis xastalor, ikinciys (28 g6z) HO
zadolonmis xostolor daxil olunmusdur. Biitlin xastolora vizometriya, perimetriya,
tonometriya, qonioskopiya, biomikroskopiya, oftalmoskopiya miiayinolori
aparilmisdir.

Optik diskin vo tor qisanin parametrlorinin multimodal qiymotlondirilmaosi
(morfoloji vo hemodinamik) {i¢iin biitiin xastoloro OKT-A, optik disk sahosinin
vo makula bolgosinin (RNFL, GCC) miayinolori aparilmisdir. Optik diskin
va tor qisanin parametrlorinin multimodal qiymatlondirilmasi (morfoloji va
hemodinamik) ii¢lin biitiin xostolora Topcon Triton plus (Swept Source OCT,
Yaponiya) optik koherens tomoqrafiya funksiyasi ilo optik disk sahoasinin (ONH
protokolu) vo makula bélgasinin (RNFL, GCC) miiayinslori aparilmisdir.



Alinmis molumatlarin statistik tohlili Statistica 6.0 proqram paketindon istifado
etmoklo aparilmisdir. Kritik oshomiyyat soviyyasi 5% (p < 0,05) olmusdur.

Naticalor

Optik koherens tomoqrafiya-angioqrafiya todqiqati zamani 52 goézdon 13-do
tor gisanin yuxari vo asagl seqmentlorin sinir lifi gatinin qalinlagsmasi, 8 gozdo
neyroretinal zonanin incalmasi, 10 gozds ise parafoveal va perifoveal nahiyonin
incolmosi askar edilmisdir.

Birinci qrup xostolordo OKT-A miiayinosindo sothi tobaqo kapilyarlarinin
sixl1g1 — sothi damar sobokosinin — 15% (42,2 + 2,57% (p < 0,05)), dorin tobagodo
— dorin damar sobokosinin — 19% (43,9 £4,78%) azalmasi qeyd edilmisdir. Makula
sahosindo hipoperfuzionlu retina sahosi 1,07 = 0,14 mm2 (p < 0,05) olmusdur.
Optik disk nahiyasindo 8 gozdo sothi toboagolords, 5 gdzds iso dorin tobagelordo
hipoperfuziya saholori miisahido edilmisdir (sokil 1, a, b, ¢). Tor gisanin sothi
va dorin qatlarinin damar sobokosinin OKT-A ilo alinmis naticolori cadval 1-do
verilmisdir.

Cadval 1. Tor gisanin sathi va dovin qatlarimin damar sabakasinin azalmasimin OKT-A ila alinmis
naticalari

Sothi gat Dorin gat Sothi qat Daorin qat
42,2+2,6% 43,9+4,8% 32,0+2,9% 32,3+2,0%

Digor qrupda iss (II qrup) neyroretinal zonanin incolmesi (17 goz) vo
peripapilyar zonada RNFL-nin qalinlagsmasi daxil olmaqla, OKT-A parametrlorinds
13 gbzdo yliksok neyroretinal 6dem saholori, 9 gbzdo tor gisanin incolmosi,
11 gozds perifoveal zonanin RNFL-nin, 12 gbézds iso parafoveal vo perifoveal
nahiyonin incolmasi askar edilmisdir. Pigment epitelinin sopslonmasi 21 gozds
miisahido olunmusdur. Bu doyisikliklor retinal arteriyalarin peripapilyar vo
makula nahiyalorinin isemik 6demi vo RNFL reqresiyasi olan xastolordo miisahido
edilmisdir. Epiretinal membranlar da 12 gozdo agkar edilmisdir. 11 gozdo yiiksok
kistoid makula 6demi miisahido olmusdur. Bu xastolors sonradan VEGF oleyhino
terapiya tovsiya olunmusdur.

Hodof orqan zadoslori olan (II gqrup) xastolordo OKT-A tohlili hom sathi, hom do
dorin retinal damar koloflorinds kapilyar sixligin kaskin azalmasi (46%), miivafiq
olaraq 32,0 + 2,9% (p < 0,05) vo 32,3 £ 2,0% (p < 0,05) vo makulanin geyri-
perfuziyali retina sahosi 2,12 + 0,18 mm2 (p < 0,05) askar edilmisdir.

Belolikla, prosesin dorinlogmosi vo HO-nun zodslonmasi ilo tor qisanin hom
sothi, ham do dorin damar kalsfinds kapilyarlarin sixliginin etibarli azalmasi qeyd
edilir. Makula sahasindo, perfuziya olunmayan tor qisa sahasi genislonmayo meyilli
olur. Optik disk bolgasinds xoroid kalofin hom sothi, ham do dorin tobagolorindo
geyri-perfuziya saholori goriiniir. Bu tozahiirlor yalniz gérmo organinin deyil,
hom do AH zamam1 HO-nun kaskin va xronik hemodinamik dayisikliklorinin
prognozlasdiricis1 kimi xidmot edor, bu da ciddi fosadlarin inkisafinin qarsisini
ala bilor.




Yekun

Arterial hipertenziyasi olan xastalords tor qisanin biitiin tobagolorinds vo optik
diskdo hemoperfuziya doyisikliklori agkar edilmisdir. Bu voziyyat xastaliyin erkon
morhololorindo hipertonik angiopatiya miioyyon etmok liciin OKT-A miiayino
tisulundan istifadonin miimkiinliiylinii niimayis etdirir.

Acar sozlar: arterial hipertenziya, optik koherens tomoqrafiya-angiografiya,
hadaf orqan, damar kalafi
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Introduction

In recent years, methods for assessing ocular hemodynamics have been widely
used in ophthalmology. One of the highly informative, easily accessible, and non-
invasive techniques is optical coherence tomography angiography (OCT-A). This
method is characterized by the detection of changes in the amplitude of optical
signals reflected from tissues [1 — 7].

In arterial hypertension (AH), changes in the macular region — namely,
enlargement of the foveal avascular zone (FAZ) at the level of the superficial
capillary plexus — as well as damage even in uncomplicated hypertension, can be
detected using OCT-A [8]. Being easily accessible and non-invasive, this method
enables visualization not only of the superficial but also — unlike fluorescein
angiography — the deep vascular networks of the retina and optic nerve [9]. The
study of OCTA parameters expands understanding of the vascular networks of the
retina, optic nerve, and choroid. This, in turn, facilitates a detailed assessment of
hemodynamics and enables early detection of vascular changes in the organ of
vision in AH without the use of contrast agents.

Purpose — to investigate the role of OCT-A in the diagnosis of retinal changes
in patients with AH.

Material and Methods
A total of 31 patients (52 eyes) with visual changes associated with AH were
examined. Among them, 12 were female and 19 were male. Depending on target



organ (TO) (brain and heart) damage, the study was conducted in two groups of
patients: the first group (24 eyes) included patients without TO damage, and the
second group (28 eyes) included patients with TO damage. All patients underwent
visometry, perimetry, tonometry, gonioscopy, biomicroscopy, and ophthalmoscopy
examination.

For multimodal assessment (morphological and hemodynamic) of the optic
disc and retinal parameters, all patients underwent optical coherence tomography,
including examination of the optic disc area and macular region (RNFL, GCC).
For the multimodal (morphological and hemodynamic) assessment of the
parameters of the optic disc and retina, all patients underwent examinations of
the optic nerve head (ONH protocol) and the macular region (RNFL, GCC) using
optical coherence tomography with angiography function (Topcon Triton Plus,
Swept Source OCT, Japan).

Statistical analysis of the obtained data was performed using the Statistica 6.0
software package. The level of statistical significance was set at 5% (p < 0.05).

Results

During OCT-A examination, thickening of the retinal nerve fiber layer in the
superior and inferior segments was detected in 13 out of 52 eyes, thinning of the
neuroretinal zone in § eyes, and thinning of the parafoveal and perifoveal areas in
10 eyes.

In the first group of patients, OCT-A revealed a 15% decrease in superficial
capillary density (superficial vascular plexus) — 42.2 + 2.57% (p < 0.05), and a
19% decrease in the deep vascular plexus —43.9 + 4.78%. In the macular region,
the hypoperfused retinal area measured 1.07 = 0.14 mm? (p < 0.05). In the optic
disc region, hypoperfusion areas were observed in the superficial layers in 8 eyes
and in the deep layers in 5 eyes (Figure 1, a, b, ¢). The OCT-A findings of the
vascular networks in the superficial and deep layers of the retina are presented in
Table 1.

Table 1. Optical coherence tomography angiography findings of decreased vascular density in the
superficial and deep layers of the retina

Superficial layer Deep layer Superficial layer Deep layer
42.242.6% 43.9+4.8% 32.0+2.9% 32.3+2.0%

In the second group, OCT-A parameters showed thinning of the neuroretinal
zone (17 eyes) and thickening of the peripapillary RNFL. High neuroretinal
edema areas were detected in 13 eyes, retinal thinning in 9 eyes, perifoveal RNFL
thinning in 11 eyes, and thinning of the parafoveal and perifoveal areas in 12 eyes.
Dispersion of the pigment epithelium was observed in 21 eyes. These changes were
observed in patients with ischemic edema of the peripapillary and macular regions
of the retinal arteries, as well as regression of RNFL. Epiretinal membranes were
also detected in 12 eyes. Pronounced cystoid macular edema was observed in 11




eyes. Anti-VEGF therapy was subsequently recommended for these patients.

In patients with TO damage (Group II), OCT-A analysis revealed a marked
reduction in capillary density in both the superficial and deep retinal plexuses
(46%), measured at 32.0+2.9% (p <0.05) and 32.3 +2.0% (p <0.05), respectively,
as well as a non-perfused retinal area in the macula of 2.12 £ 0.18 mm? (p < 0.05).

Thus, with the progression of the process and damage to the TO, a significant
decrease in capillary density is observed in both the superficial and deep retinal
plexuses. In the macular region, the non-perfused retinal area tends to expand. In
the optic disc region, non-perfusion zones are seen in both the superficial and deep
layers of the choroidal plexus. These manifestations serve not only as indicators
of ocular involvement but also as predictors of acute and chronic hemodynamic
changes in the TO during AH, potentially preventing the development of severe
complications.

Conclusion

Hemoperfusion changes were detected in all retinal layers and in the optic disc
in patients with AH. These findings demonstrate the possibility of using the OCT-A
method for early detection of hypertensive angiopathy.

Keywords: arterial hypertension, optical coherence tomography angiography,
target organ, vascular plexus

Sokil 1. 1-ci qrupdaki xastonin optik koherens tomografiya-angiografiyasi: a) foveal nahiyanin
(skan sahasi 6x6 mm); b) peripapilyar sahonin neyroretinal zonaswmin damar sobakalorinin
hipoperfuziyast qeyda alinir; c) struktur OKT-A-da miivafiq olaraq sinir liflori gatinin va qanqglioz
hiiceyralar qatimin nazilmasi geyd olunur.




Figure 1. Optical coherence tomography angiography of a patient from Group 1: (a) the foveal
region (scan area 6x6 mm); (b) hypoperfusion of the vascular networks in the neuroretinal zone
of the peripapillary area is observed; (c) structural OCT-A shows corresponding thinning of the
retinal nerve fiber layer and the ganglion cell layer.
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