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Giris

Silikon yagi tamponadasinin gérmo siniri diskinin mikrosirkulyasiyasina
tosir gostora bildiyi, optik koherens tomografiya-angioqrafiya (OKT-A) asasinda
aparilmis ovvolki todqiqatlarda gostorilmisdir [1, 2]. OKT-A-nin miitloq
gostaricilori tez-tez toqdim olunsa da, nisbi doyisikliklor (APVD — peripapilyar
damar sixligi, AFI — gan axini indeksi), barpa stiratlori vo effekt 6l¢iisii metriklori
silikon yagmin xaric edilmasindon sonra peripapilyar mikrosirkulyasiyasinin
pozulmasinin reversibilik doracasi vo zaman dinamikasi haqqinda daha dorin vo
klinik cohotdon monali tosovviir yaradir [3 —5]. Xiisusilo, effekt 6l¢iisiiniin (Cohen’s
d) togdim edilmasi zaman tizro doyisikliklorin boyiikliiytlinii standartlagdiriimis
sokildo komiyyatlondirmoys vo statistik ohomiyyotdon konar klinik yonimlii
interpretasiyani dostoklomays imkan verir [3 — 5].

Magsad — OKT-A osasinda silikon yaginin xaric edilmosindon sonra gormao
siniri diskinin peripapilyar mikrosirkulyasiyasiin siiratini, nisbi boyiikliiyilini
(A%), sektorlar lizro paylanma niimunosini vo klinik ohomiyyatini (Cohen’s d
effekt olgiisii) qiymatlondirmok.

Material vo metodlar

Cohen tigiin gobul edilmis hadlor (0,2; 0,5; 0,8) sort klinik sorhoadlor deyil,
effektin boyiikliiyiinlin intuitiv interpretasiyasini asanlasdirmaq iigiin istifado
olunan heuristik gostoricilordir. Bu pilot todqiqatda effekt olgiilori gérma siniri
diskinin mikrodamar fiziologiyasi vo uzunmiiddotli doyisiklik niimunalori
kontekstindo sorh edilmisdir.

Pars plana vitrektomiya va silikon yagi tamponadasi aparilmis 10 pasiyentin
10 gozi prospektiv olaraq qiymotlondirilmisdir. Gérmo siniri diskinin OKT-
A-1 silikon yag1 tamponadasi zamanm vo silikon yagmin xaric edilmosindon
sonra 1, 3, 6 vo 12 aylarinda aparilmigdir. Peripapillyar damar sixliginin nisbi
dayisikliklori (APVD, %) va gan axin1 indeksi (AFI, %) baslangic gostoricilorlo
miiqayisads hesablanmigdir. Borpa siiratlori orta aylhq faiz doyigmosi kimi
giymotlondirilmisdir. Nisbi doyisikliklors olavo olaraq, zaman tizro mikrodamar
doyisikliklorinin boylikliiylinli komiyyatco ifado etmok li¢iin Cohen’s d effekt



Olciisti hesablanmigdir. Cohen’s d iki zaman noqtosi arasindaki standartlagdirilmis
forqi oks etdirir vo segmo hocminin 6l¢tisiindon asili deyil; 0,2; 0,5 vo 0,8 doyorlori
miivafiq olaraq kigik, orta vo boyiik effektlori gdstorir.

Naticalor

Cadval 1 silikon yag1 tamponadas1 zamani (baslangic) va silikon yaginin xaric
edilmasindon sonra 1, 3, 6 vo 12 aylarinda OKT-A gostoricilorinin (orta + SD)
miitloq dayarlarini toqdim edir.

Cadval 1. OKT-A gostoricilarinin zaman tizra orta = SD dayarlari

Silikon yag
Parameter tamponadast 1ay 3 ay 6 ay 12 ay
zamani

Peripapilyar 37,94+ 0,90 39,82+0,87 41,22+1,26 42,49+1,05 43,67+0,84
damar sixlig1

(%)
Qan axint 0,245+0,038 0,287 + 0,319 + 0,358 + 0,392 +
indeksi 0,039 0,033 0,029 0,020

Peripapillar damar sixliginin nisbi artimi 1 ayda +4,9%, 3 ayda +8,6%, 6 ayda
+12,0% vo 12 ayda +15,1% olmusdur. Axin indeksinda nisbi artim miivafiq olaraq
+17,1%, +30,2%, +46,1% va +60,0% toskil etmisdir.

Effekt Ol¢iisii analizi borpanin boyiiklliyliniin zamanla artdigin1 gostormisdir.
Peripapillar damar sixlig1 liciin Cohen’s d 1 ayda 0,45; 3 ayda 0,72; 6 ayda 1,02;
12 ayda 1,26 olmusdur. Axin indeksi {li¢iin miivafiq olaraq 0,63; 0,98; 1,41 vo 1,78
geydo alinmisdir (orta-boyiik effektlor).

Miizakirs

ovvalki todqgiqatlar silikon yagi tamponadasinin OKT-A vo funksional testlorlo
giymotlondirilon retinal vo peripapillyar mikrosirkulyasiyada doyisikliklorlo
olagoali oldugunu gostormisdir [1, 2]. Nasser A.G. vo hommiislliflor makula-off
regmatogen tor qisa qopmasi zamani silikon yagi tamponadasi fonunda perfuziya
gostaricilorinin  vo funksional hassasligin eyni vaxtda azalmasini niimayis
etdirmis, tor qisa vo gérmo siniri diskinin mikrosirkulyar sobokasinin silikonla
olagali doyisikliklora hassasligint vurgulamisdirlar [1]. Eyni sokilde, Zhang Z.
vo hommiiolliflor uzunmiiddatli silikon yagi endotamponadasindan sonra hom
makulyar, hom do peripapillyar nahiyolords damar sixliginin azalmasini bildirmis,
uzunmiiddotli endotamponadanin géz mikrosirkulyasiyasina monfi tosir gostoro
bilocoyini irali stirmiisdiirlor [2]. Erkon todqiqatlarda silikon yagi ilo olagoli
gdrma siniri doyisikliklori do tosvir edilmisdir ki, bu da silikon yag1 ilo bagh
neyrovaskulyar istirak anlayisini dostokloyir [6].

Taqdim olunan pilot tadqiqat silikon yaginin xaric edilmosindan sonra peripapilyar
mikrosirkulyasiyasinin barpasinin uzunmiiddatli qiymotlondirilmasini toqdim
edir. Kasison dizaynlardan forqli olaraq, kohortumuzda 12 ay orzindo eyni
pasiyentlor iizro aparilan izlomo hom peripapilyar damar sixliginda, hom do
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axin indeksinds marhalali yaxsilasmani gostarir ki, bu da silikon yagi ils olagali
pozulmalarinin qgisman reversibil oldugunu gostorir. Bu zaman dinamikasi
peripapillyar mikrosirkulyasiyasinin normallagsmasinin todricon bas verdiyini vo
endotamponada 115 alagali mexaniki vo biokimyavi tesirlorin aradan qalxmasindan
sonra lokal hemodinamikanin barpasini oks etdira bilacayini diisiindiiriir.

Axim indeksi ti¢lin miisahido olunan nisbi doyisikliklorin va effekt Slgiilorinin
damar sixlig1 ilo miigayisodo daha bdyiik olmasi, struktur kapilyar sobokonin
yenidon qurulmasindan avval mikrosirkulyator axinin funksional barpasinin bas
verdiyini gostora bilor. Axinla bagl vo sixligla bagli OKT-A metriklori arasindaki
bu dissosiasiya uzunmiiddotli monitorinqg {¢iin bu parametrlorin bir-birini
tamamlayan doyarini dostokloyir [1, 2]. ©lavo olaraq, bu todqigatda effekt ol¢iisii
metriklorinin (Cohen’s d) istifadosi miisahido olunan doyisikliklorin statistik
ohomiyyatindon konar klinik shomiyyastini vurgulayir ki, bu da xiisusilo segcma
hocmi mohdud olan pilot tadqgiqatlar {igiin aktualdir [3 — 5].

Bir sira mohdudiyyatlor nozors alinmalidir. Segmo hocmi nisbaton kicik olmus vo
silikon yag1 endotamponadasi olmayan paralel nozarat qrupu movecud olmamaisdir.
Bundan slavo, gérma sahosi miiayinalori vo ya elektrofizioloji qiymatlondirmolor
kimi funksional korrelyatlar daxil edilmomisdir ki, bu da struktur—funksiya
olagalarinin birbasa qiymaotlondirilmasini mahdudlagdirir. Bununla bels, bir ne¢a
izlomo ndqtosindo miisahido olunan eyni istiqgamotli meyllor miisahido olunan
baorpa niimunasinin etibarliligini dastokloyir. Daha boyilik kohortlar, nozarot
qruplart vo inteqra olunmus funksional naticolorle aparilacaq golacak tadqiqatlar
silikon yagimin xaric edilmosindon sonra peripapillyar mikrodamar borpasinin
klinik ohamiyyatini daha dorindon aydinlasdirmaga komok edacakdir.

Yekun
Nisbidoyisikliklorin, barpasiiratlorinin vo effekt 6l¢iisiiniin birgo giymotlondirilmasi
silikon yagmin xaric edilmasindon sonra peripapilyar mikrosirkulyasiyasinin
marhoalalivaregionalxiisusiyystloromalikbarpasininiimayisetdirir. OKT-Aasasinda
aparilan uzunmiiddotli monitorinqg goérmo siniri diskinin mikrosirkulyasiyasinin
fordilogdirilmis amaliyyatdan sonraki qiymatlondirilmasini dastoklaya bilar.

Acgar sozlar: optik koherens tomoqrafiya-angiografiya, silikon yagu, peripapilyar
mikrosirkulyasiya
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Introduction

Silicone oil tamponade may influence optic nerve head microcirculation, as
shown in previous optical coherence tomography-angiography (OCT-A) studies
in eyes treated with silicone oil [1, 2]. While absolute OCT-A parameters are
commonly reported, relative changes (APVD, AFI), recovery rates, and effect size
metrics provide deeper insight into the reversibility and temporal dynamics of
peripapillary microvascular impairment after silicone oil removal and facilitate
clinically meaningful interpretation of longitudinal change [3 — 5]. In particular,
reporting effect size (Cohen’s d) allows standardized quantification of change
magnitude over time and supports clinically oriented interpretation beyond
statistical significance [3 — 5].

Purpose — to assess the rate, relative magnitude (A%), sectoral pattern, and
clinical relevance (Cohen’s d effect size) of peripapillary microvascular recovery
of the optic nerve head after silicone oil removal using OCT-A.

Materials and Methods

Although Cohen’s thresholds (0.2, 0.5, 0.8) are heuristic guidelines rather than
strict clinical cut-offs, they are widely used to facilitate intuitive interpretation of
effect magnitude in biomedical research. Effect sizes in the present pilot study are
therefore interpreted in the context of optic nerve head microvascular physiology
and longitudinal change patterns.

Ten eyes of 10 patients after pars plana vitrectomy with silicone oil tamponade
were prospectively evaluated. OCT-A of the optic nerve head was performed
during silicone oil tamponade and at 1, 3, 6, and 12 months after silicone oil
removal. Relative changes in peripapillary vessel density (APVD, %) and flow
index (AFI, %) were calculated versus baseline. Recovery rates were estimated as
mean monthly percentage change. In addition to relative changes, effect size was
calculated using Cohen’s d to quantify the magnitude of microvascular change over
time. Cohen’s d reflects the standardized difference between two time points and
is independent of sample size; values of 0.2, 0.5, and 0.8 indicate small, moderate,
and large effects, respectively.

197




Results
Table 1 summarizes absolute OCT-A values (mean = SD) during silicone oil
tamponade (baseline) and at 1, 3, 6, and 12 months after silicone oil removal.

Table 1. Mean + SD of OCT-A parameters over time

Baseline

Parameter ) 1 month 3 months 6 months 12 months

PVD (%) 3794+ 090 39.82+0.87 41.22+1.26 4249+1.05 43.67+0.84
Flow Index  0.245+0.038 0.287+0.039 0.319+0.033 0.358+0.029 0.392 +0.020

Relative increase in peripapillary vessel density was +4.9% at 1 month, +8.6%
at 3 months, +12.0% at 6 months, and +15.1% at 12 months. Flow index increased
by +17.1%, +30.2%, +46.1%, and +60.0% at corresponding time points.

Effect size analysis demonstrated progressive growth in recovery magnitude.
For peripapillary vessel density, Cohen’s d was 0.45 at 1 month, 0.72 at 3 months,
1.02 at 6 months, and 1.26 at 12 months. For flow index, Cohen’s d values were
0.63, 0.98, 1.41, and 1.78, indicating moderate to large effects over time.

Discussion

Previous studies have shown that silicone oil tamponade is associated with
alterations in retinal and peripapillary microcirculation, as assessed by OCT-A and
functional testing [1, 2]. Nassar G.A. et al. demonstrated concurrent reductions
in perfusion metrics and functional sensitivity during silicone oil tamponade in
macula-off rhegmatogenous retinal detachment, highlighting the vulnerability
of retinal and optic nerve head microvasculature to silicone oil-related changes
[1]. Similarly, Zhang Z. et al. reported decreased vessel density in both macular
and peripapillary regions following long-term silicone oil tamponade, suggesting
that prolonged tamponade may adversely affect ocular microcirculation [2]. Early
reports have also described optic nerve changes associated with silicone oil,
supporting the concept of silicone oil-related neurovascular involvement [6].

The present pilot study extends these observations by providing a longitudinal
assessment of peripapillary microvascular recovery after silicone oil removal.
Unlike cross-sectional designs, the within-subject follow-up over 12 months in our
cohort reveals a progressive improvement in both peripapillary vessel density and
flow index, indicating partial reversibility of silicone oil-associated microvascular
compromise. This temporal pattern suggests that normalization of peripapillary
microcirculation may be a gradual process, potentially reflecting recovery of
local hemodynamics and microvascular remodeling after relief of mechanical and
biochemical influences associated with tamponade.

The larger relative changes and effect sizes observed for flow index compared
with vessel density may indicate earlier functional restoration of microcirculatory
flow preceding structural capillary network remodeling. This dissociation between
flow-related and density-related OCT-A metrics supports the complementary value
of these parameters for longitudinal monitoring [ 1, 2]. Importantly, the use of effect



size metrics (Cohen’s d) in the present study emphasizes the clinical relevance of
observed changes beyond statistical significance, which is particularly pertinent in
pilot studies with limited sample sizes [3 — 5].

Several limitations should be acknowledged. The sample size was relatively
small and the study lacked a parallel control group without silicone oil tamponade.
Additionally, functional correlates such as visual field testing or electrophysiological
assessments were not included, precluding direct structure—function correlations.
Nevertheless, the consistent directional trends observed across multiple follow-
up time points support the robustness of the observed recovery pattern. Future
studies with larger cohorts, control groups, and integrated functional outcomes
are warranted to further elucidate the clinical implications of peripapillary
microvascular recovery after silicone oil removal.

Conclusion

Combined assessment of relative changes, recovery rates, and effect size
demonstrates progressive and region-specific restoration of peripapillary
microcirculation after silicone oil removal. OCT-A—based longitudinal monitoring
may support individualized postoperative assessment of optic nerve head
microcirculation.

Keywords: optical coherence tomography-angiography, silicone oil,
peripapillary microcirculation
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