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Introduction. Peripheral chorioreti-
nal degenerations (PCRDs) represent one
of the most clinically significant complica-
tions of myopia and are associated with an
increased risk of retinal tears and rheg-
matogenous retinal detachment. Myopia
As the prevalence of moderate and high
myopia continues to rise worldwide, the
incidence of peripheral retinal degener-
ative changes and related vitreoretinal
complications is also increasing. Previous
studies have demonstrated a close rela-
tionship between axial elongation of the
eye, progressive retinal stretching, and the
development of peripheral retinal abnor-
malities in myopic eyes [1,2,3].

In recent years, particular attention
has been focused on the role of the cho-
roid and choriocapillaris microcirculation
in the pathogenesis of myopic fundus al-
terations. Choroidal thinning and vascu-
lar remodeling are considered important
structural manifestations of myopic eye
elongation and may contribute to im-
paired metabolic support of the outer ret-
ina. Although several studies have report-

..

ed reduced choroidal thickness in myo-
pia, the characteristics of choriocapillaris
perfusion in patients with PCRDs remain
insufficiently investigated [1,4,5,6,7]. Op-
tical coherence tomography angiography
(OCTA) provides a noninvasive method
for quantitative assessment of chorioret-
inal microcirculation and enables evalua-
tion of biomarkers such as choriocapilla-
ris flow deficit and choriocapillaris vessel
density [2,8,9, 10,11]. Assessment of these
parameters may improve understanding
of the vascular mechanisms underlying
peripheral degenerative retinal changes
and expand the possibilities for early di-
agnosis and risk stratification of compli-
cated myopia.

Purpose. To investigate the charac-
teristics of choriocapillaris perfusion and
their association with the presence of
peripheral chorioretinal degeneration in
patients with myopia using optical coher-
ence tomography angiography.

Materials and Methods. The study in-
cluded 65 patients (130 eyes) with vary-
ing degrees of myopic refractive error who
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were examined between 2024 and 2026
at the Ziyo Bakhsh Clinic. The main group
consisted of 34 patients (68 eyes) with
signs of PCRD, while the control group in-
cluded 31 patients (62 eyes) without pe-
ripheral retinal degenerative changes. The

diagnosis of PCRD was established based
on fundus ophthalmoscopy using a Volk
SuperField aspheric lens. Representative
clinical images of peripheral retinal de-
generative lesions observed during fundus
examination are presented in Figure 1.

Figure 1.

Figure 1. Clinical appearance of peripheral chorioretinal degeneration
(PCRD) during indirect ophthalmoscopy using a Volk SuperField lens.

Note. (A) Lattice degeneration of the peripheral retina characterized by retinal
thinning and pigmentary alterations. (B) Peripheral retinal tear identified during
fundus examination.

Inclusion criteria were age over 18 years, the presence of myopia, and clear oc-
ular media. Exclusion criteria included previous vitreoretinal surgery, glaucoma, in-
flammatory eye diseases, diabetic retinopathy, macular pathology, and systemic dis-
eases potentially affecting the choroidal vasculature. All patients underwent a stand-
ard ophthalmological examination including best-corrected visual acuity assessment,
autorefractometry, slit-lamp biomicroscopy, tonometry, and fundus ophthalmoscopy.
Choroidal parameters were assessed using enhanced depth imaging optical coherence
tomography (EDI-OCT) with the Spectralis OCT system (Heidelberg Engineering, Ger-
many). Subfoveal choroidal thickness and the choroidal vascularity index were analyz-
ed. Representative infrared reflectance and corresponding OCT images demonstrating
the structural characteristics of paving-stone degeneration in a myopic eye are present-
ed in Figure 2.
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Figure 2.

Figure 2. Structural OCT characteristics of peripheral paving-stone
degeneration in a myopic eye
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Note. On infra-red imaging, pavingstone degeneration appears as
hyporeflective lesions
Peripheral OCT highlights thinning of the retina at lesions and subsequent
increased choroidal visibility

In addition, all patients underwent
OCT angiography of the macular area using
a standard 6x6 mm scan protocol. Chorio-
capillaris perfusion parameters, including
choriocapillaris flow deficit and chorio-
capillaris vessel density, were evaluated.
Flow deficit was defined as the percentage
area of non-perfused regions within the
choriocapillaris layer, while vessel densi-
ty was defined as the density of vascular
signal within the choriocapillaris slab. All
measurements were obtained automati-
cally using the device’s built-in software.
Statistical analysis was performed using
IBM SPSS Statistics version 26.0. Quanti-
tative data are presented as mean * stand-
ard deviation (M£SD). Student’s t-test was

.,

used for comparison of quantitative varia-
bles, and Pearson’s chi-square test was ap-
plied for categorical variables. Differences
were considered statistically significant at
p<0.05.

Results. The study results demon-
strated no statistically significant differ-
ences between the groups in terms of age
or sex distribution (p>0,05). Patients with
PCRD showed more severe myopic refrac-
tive error and greater axial length com-
pared with patients without PCRD. High
myopia (> -6,0 D) was significantly more
frequent in the PCRD group, being detect-
ed in 72,1% of eyes versus 41,9% in the
control group (p=0,001) (Table 1).
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Table 1.
Clinical and demographic characteristics of the examined patients
PCRD group Non-PCRD group
Parameter (n=34 patients, 68 | (n=31 patients, 62 p
eyes) eyes)

Age, years 27,8+6,4 26,9+59 0421
Male, n (%) 15 (44,1) 14 (45,2) 0,894
Female, n (%) 19 (55,9) 17 (54,8) 0,894

Number of eyes, n 68 62 -
Spherical equivalent, D -7,12+2,34 -5,48+1,96 <0,001
High myopia (> -6,0 D), n (%) 49 (72,1) 26 (41,9) 0,001
Axial length, mm 26,84+1,12 25,71+0,94 <0,001
Intraocular pressure, mmHg 15,1+2,3 15,4+2,1 0478
Best-corrected visual acuity 0,84+0,12 0,91+0,09 0,003

Note. Student’s t-test was used for comparison of quantitative variables, and
Pearson’s chi-square test was applied for categorical variables. Differences were considered

statistically significant at p<0,05.

Figure 3.
Schematic representation of choriocapillaris perfusion in myopic

eyes with and without PCRD based on OCTA-derived parameters

A Myopic eye without PCRD B Myopic eye with PCRD
(relatively preserved perfusion) (impaired perfusion and flow deficit)

Perfused choriocapillaris Flow deficit area
| {normal flaw)

Bl Reduced vessel FD = Flow deficit
{non-perfused)

mEL denai CC = Choriccapillaris
e & RPE = Ratinal pigment epithelium

Note. A) Myopic eye without peripheral chorioretinal degeneration demonstrating
relatively preserved choriocapillaris perfusion. B) Myopic eye with peripheral chorioretinal

degeneration showing multiple flow deficit areas and reduced vessel density.
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Analysis of OCT angiography parame-
ters revealed statistically significant signs
of impaired choriocapillaris perfusion in
patients with PCRD compared with pa-
tients without peripheral retinal degener-
ative changes. Representative schematic
visualization of the observed choriocap-
illaris perfusion differences between eyes
with and without PCRD is presented in
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Figure 3.

The PCRD group demonstrated in-
creased choriocapillaris flow deficit and
decreased choriocapillaris vessel density,
accompanied by a reduction in the cho-
roidal vascularity index. An elevated flow
deficit (>18%) was significantly more fre-
quent in patients with PCRD (p<0.001)
(Table 2).

Table 2.
OCTA parameters of choriocapillaris perfusion in patients
with and without PCRD
Parameter PCRD group (n=68 | Non-PCRD group p
eyes) (n=62 eyes)

Choriocapillaris flow deficit, % 18,7+4,3 14,9+3,6 <0,001
Choriocapillaris vessel density, % 46,8+3,9 50,2+4,1 <0,001
Choroidal vascularity index, % 61,8+3,9 64,1+4,1 0,002
Increased flow deficit (>18%), n (%) 39 (57,4) 15 (24,2) <0,001

Note. Student’s t-test was used for comparison of quantitative variables, and
Pearson’s chi-square test was applied for categorical variables. Differences were
considered statistically significant at p<0,05.

Discussion. The present study demon-
strated that patients with PCRD had sig-
nificantly impaired choriocapillaris perfu-
sion compared with myopic patients with-
out peripheral retinal degenerative chang-
es. Eyes with PCRD were characterized by
increased choriocapillaris flow deficit and
decreased choriocapillaris vessel density,
accompanied by a reduction in the choroi-
dal vascularity index. These findings sug-
gest that, in addition to structural choroi-
dal alterations, microvascular impairment
of the choriocapillaris may play an impor-
tant role in the development of periph-
eral retinal degeneration in myopic eyes.
The observed association between PCRD

M

and higher prevalence of high myopia and
greater axial length is consistent with pre-
vious studies reporting progressive cho-
roidal and retinal remodeling in elongated
myopic eyes.

Particular attention should be paid to
the combined reduction in choroidal vas-
cularity and choriocapillaris perfusion
observed in the PCRD group. Chronic hy-
poperfusion of the choriocapillaris may
contribute to impaired metabolic support
of the outer retina and retinal pigment
epithelium, thereby promoting degener-
ative peripheral retinal changes. The sig-
nificantly higher frequency of elevated
flow deficit values in eyes with PCRD fur-



ther supports the potential role of choroi-
dal microcirculatory insufficiency in the
pathogenesis of peripheral retinal degen-
eration in myopia. These results indicate
that OCT angiography biomarkers may
have clinical value for early detection and
risk stratification of peripheral retinal de-
generative changes in myopic patients.

Conclusion. In patients with myopia,
the presence of PCRD is associated not
only with structural choroidal thinning
but also with impaired choriocapillaris
perfusion as assessed by OCT angiography.
Eyes with PCRD demonstrated higher cho-
riocapillaris flow deficit values and lower
choriocapillaris vessel density, which may
indicate the involvement of choroidal mi-
crocirculatory disturbances in the patho-
genesis of peripheral retinal degenerative
changes.
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Kalit so‘zlar: miopiya, periferik xori-
oretinal degeneratsiya, xorioideya, optik
kogerent tomografiya angiografiyasi.

Tadqiqotga turli darajadagi miopiya
bo‘lgan 65 nafar bemor (130 ta ko‘z) kiri-
tildi. Asosiy guruhni periferik xorioretinal
degeneratsiyasi (PXRD) bo‘lgan 34 nafar
bemor (68 ta ko‘z), nazorat guruhini esa
periferik to’r parda degenerativ o‘zgarish-
lari bo‘lmagan 31 nafar bemor (62 ta ko‘z)
tashkil etdi. Barcha bemorlar standart
oftalmologik tekshiruvdan, chuqurlashtiril-
gan tasvirlash rejimiga ega optik kogerent
tomografiyadan (EDI-OCT) hamda makula
sohasining OKT-angiografiyasidan (OCT-A)
o‘tkazildi. Subfoveal xorioidal galinlik, xo-
rioideya tomirlanish indeksi, xoriokapilly-
ar oqim defitsiti va xoriokapillyar tomirlar
zichligi tahlil qilindi. PXRD bo‘lgan bemor-
larda PXRD bo‘lmagan bemorlarga qar-
aganda xoriokapillyar oqim defitsitining
statistik jihatdan sezilarli darajada oshishi
(p<0.001) va xoriokapillyar tomirlar zich-
ligining kamayishi (p<0.001) aniglandi.

Shuningdek, xorioideya tomirlanish
indeksi ham PXRD guruhida sezilarli dara-
jada past bo‘ldi (p=0.002). Miopiyasi bor
bemorlarda PXRDning mavjudligi xorioka-
pillyar perfuziyaning buzilishi va xorioid-
eyaning tomirli ko‘rsatkichlari pasayishi
bilan bog‘liqdir.
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Kirw4yeBsle ciioBa: muonus; nepugpepuve-
cKasi XxopuopemuHa/bHasi dezeHepayusi; cocy-
ducmas obos104ka 2aa3a (xopuoudest); onmuve-
cKasi koeepeHmHast momozpagusi aHauoapagusi.

B uccnenoBaHue 6bLI0 BKJIOYEHO 65 ma-
nueHToB (130 ra3) ¢ Muonuel pasUYHOU
cteneHU. OCHOBHYIO I'pyIINy COCTaBUJIX 34 na-
nueHTta (68 rnas) c [XP/ (nepudepudeckoit
XOpUOpETUHA/IbHOU JlereHepalyen), a KOH-
TpoJbHyt0 rpynny - 31 mauueHT (62 r/asa)
6e3 JereHepaTUBHBIX U3MEHEHUN Mepupepun
ceT4aTKU. BceM manjpeHTam ObLJI0 MPOBEJEHO
cTaHJapTHoe odTasbMoJIOrHiecKkoe 06ceso-
BaHMe, ONITUYECKasl KorepeHTHas ToMorpadus
B peXrMe YJy4IIeHHOro IIybokoro usobpa-
keHus (EDI-OCT), a Takxke OKT-anruorpadus
(OCTA) MakysisipHOM 30HBI. AHAJIM3UPOBAJIUCH
cybdoBeasbHas TOJMLUMHA XOPUOUJEH, UHEKC
COCYJJUCTOM CETU XOpHUOUeH, e PULIUT XOPHO-
KaluJIJIIPHOTO KPOBOTOKA U IJIOTHOCTb XOPHU-
OKaIUWJIIAPHBIX cOCy0B. Y nayueHToB ¢ [IXP/]
OblJIO BBISIBJIEHO CTAaTUCTUYECKH 3HAYMMOe
yBeJIM4eHue JepUulTa XOPHUOKANUJJISPHOTO
kpoBoToKa (p<0.001) u cHM>KeHUE MJIOTHOCTHU
XOpUOKANMUJISAPHBIX cocynoB (p<0.001) mo
cpaBHeHMIO c nanyeHTamu 6e3 [1XP/l. UHaekc
COCYAMCTON CeTHU XOPUOUJIEU TaKxkKe ObLI J0-
ctoBepHo Hmxe B rpynne c [IXP/] (p=0.002).
Hasnnyue [IXP/] y nanreHTOB ¢ MUOIIUEN CBS-
3aHO C HapylleHHeM XOPUOKaUWIJIIPHOU mep-
$y3uU U CHUXKEHHUEM COCYJIUCThIX TapaMeTpPOB

XOpUOUJIEN.
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