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Abstract: Objective The objective of this study is to evaluate the correlation between the hemodynamic parameters of the ophthal-
mic artery (OA) and the central retinal artery (CRA) in patients diagnosed with severe obstructive sleep apnea (OSA) , as well as
their apnea-hypopnea index ( AHI) and lowest nocturnal oxygen saturation ( LSaO,). Methods Thirty patients diagnosed with
severe OSA were included in the study, The study population comprised 27 men and 3 women, with an average age of 43.08+4.86
years. A 1.1 propensity score matching ( PSM) procedure was employed to select matched controls from healthy participants

recruited during the same period, with the selection based on variables such as age, sex and body mass index (BMI). All subjects
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underwent full-night polysomnography (PSG), Epworth sleepiness Scale (ESS), intraocular pressure (IOP), and color Doppler
ultrasound (CDU) tests. The present study utilised the continuous Doppler ultrasound ( CDU) to assess various parameters of ocular
blood flow, namely the peak systolic velocity (PSV ), the end-diastolic velocity (EDV ), the mean flow velocity (MFV ), the
pulsatility index (PI), and the resistance index (RI) of the ophthalmic artery ( OA) and the central retinal artery (CRA ) .The random
number table method was employed to ensure the randomisation of measurements across both eyes. The present study sought to
analyse the correlations between hemodynamic parameters and AHI and LSaO,. Results The IOP of the severe OSA group was
found to be statistically higher than that of the control group (7=2.293, ¢<0.05). In the OSA group, the levels of CRA PSV, CRA
EDV, OA PSV and OA EDV were found to be significantly lower ( p<0.001;Table 1). The investigation revealed a significant
negative correlation between CRA PSV and AHI in the severe OSA group (r=-0.478, P=0.008). Additionally, a similar
correlation was observed between CRA PSV and LSaO, in the severe OSA group(r=-0.362, P=0.049). Furthermore, the investi-
gation revealed a significant negative correlation between OA PSV and AHI (r=-0.395, P=0.031). In addition, a similar correla-
tion was observed between OA PSV and LSaO,(r=-0.481, P=0.007). Multivariate linear regression analysis indicated that AHI
and LSa0, independently predicted reductions in CRA PSV in severe OSA patients (b=-0.064, P<0.05; b=-0.067, P<0.05),
and LSaO, was an independent factor related to reduced OA PSV (b=-0.170, P<0.05). Conclusion Patients diagnosed with
severe OSA have been shown to exhibit increased intraocular pressure (IOP) and decreased blood flow velocities in OA and CRA.
The degree of hemodynamic abnormalities has been shown to be independently associated with AHI and LSaO, levels, suggesting
that intermittent chronic hypoxia may have a detrimental effect on the microcirculation of the retinal blood supply.
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Figure 1

Color Doppler ultrasound measurement of the ophthalmic artery and the central retinal artery

A Ophthalmic artery; B: Central retinal artery
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Table 1

Comparison of clinical data between the OSA group and the control group

L VR ?35 OA{;E) (X ;L ggéﬁ V2 P Cohensd Sh?lgrsivzﬂﬂgﬁﬁﬂi fit
SR/ % 43.08+4.86 42.66+4.32 0355 0725  0.092 0.248/0.847
BML/ (kg/m’) 27.12+2.24 26.91+2.04 0370 0712 0.09% 0.992/0.973
AHL/(X/h) 64.85(54.17,68.44)  3.45:1.68 -6.653  <0.001  7.801 0.021/0.427
LSa0,/% 64.17£10.72 9453297  -14.956" <0.001  -3.862 0.051/0.074
MS20,/% 88.49+3.74 96.54+2.40 ~9.840" <0.001  -2.541 0.314/0.193
ESS/4} 11.652.75 6.30+1.61 9.187* <0.001 2372 0.456/0.826
REM/% 14.54+3.71 23.75+5.13 ~7.958"  <0.001  -2.055 0.615/0.742
NREM/ % 86.51(83.80,87.86) 78.77+4.61 —4716  <0.001 1.872 0.001/0.531

TE 7 22855 % Welch KIE, RS R = bRl

2 OSA 45X AR I ITSE LR

Table 2 Comparison of ocular blood flow parameters between the OSA group and the control group

e (o ) Soh YT o' (ossavumn)
IOP (mmHg) 14.23+£1.20 13.37+1.66 2.293 0.026 0.047" 0.855/0.149
CRA RI 0.72+0.56 0.70(0.65,0.73) -0.962 0.336 0.336 0.25570.001
CRA PI 1.38+0.21 1.31+0.19 1.321 0.192 0.192 0.12070.319
CRA PSV(cnv/s) 10.27+1.64 12.99+2.74 4.670 <0.001  <0.001" 0.051/0.489
CRA EDV(cm/s) 2.97(2.23,3.71) 3.71(3.22,4.21) -4.152 <0.001  <0.001" 0.033/0.030
OA RI 0.71+0.07 0.68+0.05 2.010 0.049 0.049 0.134/0.188
OA PI 1.38+0.23 1.26+0.16 2.378 0.021 0.042 0.125/0.130
OA PSV(cm/s) 21.28+4.69 32.22+7.30 6.908 <0.001  <0.001" 0.053/0.050
OA EDV(cm/s) 6.74+1.20 10.18+2.71 6.365 <0.001  <0.001" 0.247/0.243

1 21 VR IE 5% F Benjamini-Hochberg %45 FDR (¢<0.05 MWL) , BELERLL « Frid:
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Figure 2 Correlation between hemodynamics of OA and CRA in Severe OSA with AHI and LSaO,
A Correlation of OA and CRA hemodynamics with AHI in Severe OSA; B Correlation of OA and CRA hemodynamics

with LSaO, in severe OSA
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