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[ Abstract] Objective To quantitatively evaluate the retinal ischemia in different retinal regions of diabetic
retinopathy ( DR) patients in ultra-widefield fluorescein fundus angiography ( UWFA) images with ischemic index
(IST) ,and to explore its correlation with diabetic macular edema (DME). Methods A cross-sectional study was
conducted. Seventy-nine eyes of 79 patients with DR were enrolled in Renmin Hospital of Wuhan University from
September 2017 to October 2020, including 44 males (44 eyes) and 35 females (35 eyes) aged 31 to 73 years old,
with an average age of (55.95+8.80) years. UWFA and spectral-domain optical coherence tomography ( SD-OCT)
were performed in all patients. Patients were divided into DME group (37 eyes) and non-DME group (42 eyes)
according to the presence or absence of DME in OCT images. The retina in middle phase UWFA images were divided
into posterior, middle peripheral and far peripheral regions by Image] software,and ISI in each region was calculated.
Central macular thickness (CMT) was automatically calculated using the built-in software of the OCT equipment. The
correlation between ISI and CMT was analyzed by Spearman rank correlation analysis. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Renmin Hospital of Wuhan
University (No. WDRY2019-K037). Written informed consent was obtained from each patient prior to any medical
examination.  Results  The ISI of the total, posterior, middle peripheral and far peripheral retina was 2. 460
(0.603,5.640) % ,2. 670 (1.062,9.574) % ,1.382 (0.245,4.378) % and 0.000 (0.000,1.262) % ,respectively,
with a statistically significant difference among different regions (X* = 65.307,P<0.001). There were statistically
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significant differences in ISI between the total and far peripheral ,the posterior and middle peripheral,the posterior and
far peripheral , the middle and far peripheral (all at P<0.01).ISI of the total, posterior and middle peripheral retina in
DME group were significantly higher than those in non-DME group (U=424.000,P=0.001;U=403.000,P<0.001,
U=493.000,P=0.005) ,but there was no significant difference in the ISI of the far peripheral region between the two
groups (U=609.000,P=0.061). There was no statistically significant correlation between ISI and CMT in the total,
posterior, middle peripheral and far peripheral retina in DME group (r,=-0.134,-0.018,-0.152,-0.163;all at
P>0.05). Conclusions The retinal non-perfusion area in DR eyes is mainly located in the posterior and middle

peripheral retina. The ISI of the posterior and middle peripheral retina in DME eyes is significantly higher than that in

eyes without DME. ISI of each retinal region may not be related to the severity of DME.
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Table 1 Comparison of clinical characteristics
between two groups

e+ S A *
A TR (%w)ii ) (;j;) (anﬁgim,n)
DME 2 37 23/14 57.89+8.59 14/23
J DME 4 42 21/21 54.24+8.72 22/20
X2/t 1.179 1.872 1.677
P i 0.278 0. 065 0. 195
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NPDR : = 38 2 1 48 B o P 190 152995 748 3 PDR < 38 £ M PR g 400 190 i 72

Note: ( = ;X2 test, #:Independent samples i-test) DME :diabetic macular
edema; NPDR: non-proliferative diabetic retinopathy; PDR: proliferative
diabetic retinopathy
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Figure 1 Outlining of non-perfusion area and partitioning of retina

in UWFA image A:Manual delineation of non-perfusion area in UWFA
image by Image] software B :The retina was divided into posterior pole,
middle peripheral, and far peripheral regions by the macula-centered
concentric circles with the radius of 10 mm ( blue circle) and 15 mm
(red circle ). The non-perfusion area after binary image processing was

used to calculate ISI
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ISI:ischemic index; DME : diabetic macular edema;ISI;ischemic index
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Figure 2 Scatter plot of ISI in different retinal regions and CMT in DME eyes( Spearman rank correlation
A; There was no statistically significant correlation between total retina ISI and CMT
B:There was no statistically significant correlation between posterior peripheral retina

C: There was no statistically significant correlation between middle

ISI:ischemic index; CMT : central macular
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