
Sensitivity and Specificity of the Optical Coherence 
Tomography Angiography for Detection of 
Neovascularization and Evaluation of Peripheral 
Ischemia in Diabetic Retinopathy

Objectives: The purpose of this study was to identify the sensitivity and specificity of optical coherence tomography an-
giography (OCTA) parameters for the presence of neovascularization elsewhere (NVE) and to investigate the relationship 
between ischemic areas.
Methods: This study included 59 eyes with non-proliferative diabetic retinopathy (NPDR) and 36 eyes with proliferative 
diabetic retinopathy (PDR). The foveal avascular zone (FAZ), vessel density (VD) for the superficial and the deep capillary 
plexus (DCP), choriocapillaris flow area (CCP), and non-perfusion area (unit²) were recorded. The area under the curve 
(AUC) under the receiver operating characteristic curves, sensitivity and specificity were calculated for statistically signif-
icant outcomes. Later, based on visual acuity, PDR group was subdivided into group 2A: PDR eyes with VA ≤0.2 logMAR 
and group 2B: PDR eyes with VA>0.2 logMAR. Non-perfusion area and OCTA features were compared between the 
subgroups.
Results: The VD in DCP was significantly lower, FAZ and non-perfusion area were larger in PDR group (p=0.001, 
p<0.001, and p<0.001). The AUC for presence of NVE, for the VD, was 0.710 (p=0.012) with sensitivity and specificity 
of 64% and 65%, for the FAZ was 0.746 (p<0.001) with sensitivity and specificity of 72% and 72.7%. There was a sig-
nificant positive correlation between the FAZ and non-perfusion area (For NPDR, p=0.025, for PDR p<0.001). There 
was a significant negative correlation between the VD in DCP and ischemic area in PDR group. (p<0.001) In group 2B, 
non-perfusion area and FAZ were larger than group 2A. The VD and CCP flow area were also lower in group 2B (All, 
p<0.05).
Conclusion: In cases with decreased VD in DCP and increased FAZ, the probability of PDR increases. Despite the sensi-
tivity and specificity of the OCTA indices for the prediction of NVE being moderate, the OCTA is very useful in evaluating 
the microvascular structure in DR.
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Introduction

The novel improvement of ultra-widefield fluorescein an-
giography (UWFA) imaging systems has provided images 
with a 200° field of view that can visualize up to 3.2 times 
more retinal region compared with the conventional 7-stan-
dard field imaging realized by the early treatment of diabetic 
retinopathy (DR) Study (1,2). With this current technology, 
significant vascular lesions can be obtained in the periphery 
of retina which was previously missed with standard field 
fluorescein angiography.

Diagnosing the stage of DR severity is important for 
evaluating progression risk, considering a therapeutic inter-
vention, and determining optimal follow-up intervals (3). DR 
severity also has relationships for risk of DR-related com-
plications, such as diabetic macular edema, a cause of vision 
loss in DR (1). However, funduscopic features alone may not 
afford a comprehensive image of progression risk and overall 
DR activity. UWFA has led to provide peripheral panretinal 
assessment of retinal vascular changes. In the previous stud-
ies, the UWFA imaging to capture additional DR features 
as compared to standard ETDRS felds also provide valu-
able prognostication information (4,5). Optical coherence 
tomography angiography (OCTA) is a non-invasive imaging 
modality that can evaluate retinal vasculature and capillary 
networks. OCTA provides a quantitative measurement of 
various vascular characteristics in the macula, including the 
foveal avascular zone (FAZ) and vessel density (VD). It has 
been shown that as the severity of the disease increases in 
eyes with DR, the vascular density decreases, and the FAZ 
expands (6,7).

In this study, we investigated whether macular OCTA pa-
rameters could predict the size of the peripheral ischemic 
area and the presence of neovascularization. The other 
question we seek to answer in the present study; in some 
eyes with PDR, despite peripheral ischemia, the macula is 
normal and patients can have good visual acuity. Is there a 
difference between the size of peripheral ischemic areas or 
OCTA parameters in these patients?

Methods

Cases consisting of 95 eyes (58 patients) who were referred 
to ophthalmology department from February 2017 to De-
cember 2020 were retrospectively reviewed. The cases 
were divided into two groups as severe non-proliferative 
DR (NPDR) (group 1) and proliferative diabetic retinopa-
thy (PDR) (group2) according to the International Clinical 
DR Disease Severity Scale (3). Later, based on visual acuity, 
PDR group was subdivided into group 2A: PDR eyes with 
VA≤0.2 logMAR and group 2B: PDR eyes with VA>0.2 log-
MAR. UWFA and OCTA features were compared between 

the subgroups. This study adhered to the principles of the 
Declaration of Helsinki. Approval from the Institutional Re-
view Board/Ethics Committee was obtained (Approval num-
ber:10/XI).

Cases with DR and no history of prior treatment (e.g., la-
ser photocoagulation and intravitreal injection) were includ-
ed in the study. Cases with history or symptoms of chorio-
retinal diseases (e.g., posterior uveitis, retinal vein occlusion, 
and choroidal neovascularization), insufficient quality images 
for UWFA and OCTA, media opacity (e.g., cataract and vit-
reous hemorrhage), and significant artifacts (e.g., eyelashes 
and eyelids) were excluded from the study.

Demographic information and clinical data were ob-
tained from all the individuals’ records. A detailed ophthal-
mic examination that included measurement of best-cor-
rected visual acuity (BCVA), slit-lamp examination, dilated 
fundus examination, optical coherence tomography (OCT), 
OCTA (RTVue; Optovue, Fremont, CA), and UWFA im-
aging with either the Optos 200Tx (Optos, Dunfermline, 
United Kingdom) or California (Optos) systems was per-
formed in all patients. The BCVA was measured with a 
Snellen chart, and the decimal values were converted to 
the logarithm of minimal angle of resolution units for sta-
tistical analyses.

Ultra-widefield fundus photography and UWFA for each 
patient were evaluated for image quality and propriety for 
DR severity grading and quantitative analysis. Montage was 
not performed. An optimal UWFA image was chosen for an 
early mid-phase image. Images were processed by dewarp-
ing the standard UWFA images through transformation 
of the image into a stereographic projection of the eye. 
Images were imported into a novel software platform as 
previously described for angiographic feature analysis (8). 
Ischemic areas with capillary non-perfusion were first iden-
tified. Following identification, the total region was able to 
be analyzed and ischemic areas were obtained and manually 
drawn by an expert retina specialist (Fig. 1). The drawn 
capillary ischemic areas between the large retinal vessels 
were added arithmetically, the total non-perfusion area 
(unit²) was calculated and recorded given by the optos. Pe-
ripheral areas of defocus, artifacts, and poor illumination 
were excluded. The ischemic index (%) was defined as the 
percentage area of the ischemic retina computed based 
on the total retinal region. For each UWFA image, manual 
imitations of the whole image region, areas of retinal cap-
illary non-perfusion, and buds of neovascularisation were 
completed and checked by two separate unmasked graders 
(SS and AK). Interinvestigator reliability (κ) between the 2 
observes was assessed. Interinvestigator reliability between 
two retina specialist was assessed with a κ value, which was 
0.980 (p˂0.001).
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The OCTA (RTVue; Optovue, Fremont, CA) database 
was reviewed in all patients. An experienced ophthalmic 
technician performed the OCTA examinations and OCTA 
data were analyzed. The VD was automatically calculated by 
the software embedded in the OCTA scanner. The SCP was 
located between 3 mm below the ILM to 15 mm below the 
inner plexiform layer and the deep capillary plexus (DCP) 
extended from 15 mm to 70 mm below the inner plexiform 
layer. The parafoveal regions of the ETDRS grid (3 mm di-
ameter) were used for the regional analysis of the VD for 
both the SCP and DCP. The scan area of 6 mm × 6 mm 
(about 10° angle of a view), centered on the macula, was 
performed in this study (Fig. 2). “Auto All” function of the 
device, OCTA signal position, and signal quality were deter-
mined and the scan quality below 7/10 was considered an 
exclusion criterion from the study. Retinal microvasculature 
was analyzed using the automated retinal layer segmentation 
algorithm that is available on the device. The OCTA features 
were compared between the groups.

A table review also was completed for the following 
data: Age, sex, hemoglobin A1C (HbA1C) level, presence 
of hypertension, insulin treatment, and smoking status. The 
HbA1C and blood pressure measurements noted were the 
closest to the time of the UWFA.

Statistical Analysis
The SPSS 22.0 (SPSS, Inc, Chicago, IL) software program was 
used for statistical analyses. Continuous variables were given 
as mean±SD, whereas qualitative variables were shown as 
frequencies (absolutes) and percentages (%). Variables that 
were quantitative in the form of measurement were checked 

by the Shapiro–Wilk test for the normality hypothesis. Stu-
dent’s t-test was used for comparisons between continuous 
variables (with normal distribution). Comparisons between 
categorical variables were evaluated using contingency tables 
and Chi-square test or Fisher’s test, when necessary. The 
receiver operating characteristic (ROC) curves were gener-
ated and summary statistics, including area under the curve 
(AUC), sensitivity, specificity, and cutoff value, were calculat-
ed from the ROC curve. Pearson’s correlation analyses were 
used to examine the relationships between the non-perfu-
sion area and OCTA parameters. P value of lower than 0.05 
was considered as statistically significant.

Results

This study included 59 eyes with severe NPDR, and 36 
eyes with PDR. We found no significant difference between 
groups with regard to age, duration of disease, the pres-
ence of insulin treatment, BCVA, central macular thickness 
(CMT) the presence of hypertension, glycated hemoglobin, 
axial length, or spherical equavalent (Table 1). None of the 
eyes had CMT of greater than 350 µm or any appreciable 
segmentation errors.

The OCTA and UWFA parameters are summarized 
and detailed in Table 2. The FAZ was significantly larger in 
eyes with PDR than in eyes with NPDR (p<0.001). There 
was no significant difference in terms of the VD in SCP 
between the groups (p=0.632). The VD in DCP was sig-
nificantly lower when comparing eyes with PDR to severe 
NPDR group (p=0.001). Although choriocapillaris flow 
area (CCP) flow area was lower in eyes with PDR than 
NPDR, no statistically significant difference was observed 

Figure 1. Representative example of quantitative ultra-widefield angiographic analysis, non-perfusion 
areas in an eye with Proliferative diabetic retinopathy.
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(For NPDR, 1.935±0.15 mm2; for PDR, 1.884±0.19 mm2, 
p=0.102). The mean non-perfusion area was higher in PDR 
group (For PDR, 184.2±107.7 unit2 for NPDR, 61.8±43.8 
unit2) (Table 2).

We, then, generated ROC curves for presence neo-
vascularization elsewhere (NVE) using the VD in DCP 
and FAZ (Fig. 3 and Table 3). The AUC for the VD was 
0.710 (p=0.001) with sensitivity and specificity of 64% and 
65%, for the FAZ was 0.746 (p<0.001) with sensitivity and 
specificity of 72% and 72.7%, respectively. We identified 
0.302 mm2 as a possible threshold of FAZ and 50.95% as 
a possible threshold of VD in DCP for the presence of 
NVE. Using the same OCTA parameters, we examined the 
ROC curves for presence of NVD and found comparable 
results although with a slightly higher specificity for NVD. 
The AUC for the VD was 0.818 (p<0.001) with sensitivity 

and specificity of 75% and 72.6%, for the FAZ was 0.847 
(p<0.001) with sensitivity and specificity of 81.8% and 
78.5%, respectively. We identified 0.324 mm2 as a possible 
threshold of FAZ and 49.2% as a possible threshold of VD 
in DCP for the presence of NVD (Table 3).

The correlation between OCTA parameters and 
non-perfusion area is shown in table 4. There was a signif-
icant positive correlation between the FAZ and non-per-
fusion area. There was a significant negative correlation 
between the parafoveal VDs in SCP and DCP and non-per-
fusion area in NPDR group and a significant negative cor-
relation between the VD in DCP and ischemic area in PDR 
group (Table 4).

In eyes with PDR with low VA, non-perfused area and 
FAZ were found to be wider, while VD in DCP and CCP 
flow area was found to be lower (All, p<0.05) (Table 5).

Figure 2. Representative example of optical coherence tomography angiography images, segmenta-
tion and measurements of image.
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Discussion

In this study, we attempted to demonstrate that a set of 
select OCTA parameters develops the overall efficacy for 
discriminating eyes with NPDR from those with PDR. We 
determined that VD in DCP and FAZ, among the OCTA 

parameters, could significantly contribute to suspicion of the 
neovascularization and peripheral ischemia. We observed 
that decreased VD in DCP and enlarged FAZ are associat-
ed with an increase in peripheral ischemic areas. This could 
suggest a pre-evaluation with OCTA that was a non-invasive 
and reproducible technique in DR in clinical applicability, and 
the attention on diabetic patients with decreased VD and 
enlarged FAZ to focus on identifying the neovascularisation. 
However, VD in DCP and FAZ values has moderate sensitiv-
ity and specificity when determining the neovascularization. 
Eyes with PDR with poor visual acuity had lower VD, CCP 
flow area, and higher FAZ and non-perfusion area.

Macular ischemia and changes of FAZ in DR have been 
reported (9). Sim et al. showed that FAZ increases in cor-

Figure 3. Area under the receiver operating characteristic curves for presence Neovascularisation 
elsewhere using the Foveal avascular zone and Vessel density in Deep capillary plexus.

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Se
ns

iti
vi

ty

Se
ns

iti
vi

ty

1 - Specificity 1 - Specificity

VD in DCP FAZ
Diagonal segments are produced by ties. Diagonal segments are produced by ties.

ROC Curve ROC Curve

Table 1. Baseline patient demographics and clinical findings

Clinical characteristics  Mean±SD  p

  NPDR group  PDR group

  n=36  n=22

Age 57.7±12.2  58.9±9.5 0.677

Sex(F/M) 15/21   8/14 0.724

Duration of disease (years) 12.6±4.4  11.7±5.9 0.368

HbA1c 7.7±1.8  7.8±1.7 0.664

Treatment with insulin, n (%) 16(44.4)  14(63.6) 0.671

Hystory of hypertension, n (%) 24(66.6)  18(81.8) 0.597

Ocular characteristics n=59  n=36

BCVA, logMAR 0.33±0.22  0.32±0.23 0.801

Lens status 41/18  27/9 0.786 
(Phakic/Pseudophakic)

NVE present, n (%) -  36(100) -

NVD present, n (%) -  16(44.4) -

CMT, µm 289.1±51.8  305.3±49.3 0.132

Axial length, mm 22.95±0.36  23.05±0.37 0.783

Spherical equivalent, D 0.78±0.28  0.61±0.12 0.682

SD: Standart deviation, NVE: Neovascularisation elsewhere, NVD: 
Neovascularization disc, CMT: Central macular thickness, IOP, D: dioptri.

Table 2. OCTA and UWFA parameters of eyes with diabetic retinopathy

   Mean±SD  p

  NPDR group  PDR group

  n=59  n=36

Non-perfusion area, unit2 61.8±43.8  184.2±107.7 <0.001

Ischemic index, % 10.3±7.3  30.7±17.9 <0.001

FAZ, mm2 0.263±0.07  0.325±0.08 <0.001

Parafoveal VD in SCP, % 48.1±4.15  47.3±3.34 0.632

Parafoveal VD in DCP, % 51.3±3.23  48.4±4.15 0.001

CCP flow area, mm2 1.935±0.15  1.884±0.19 0.102

SD: Standart deviation, NPDR: Non-proliferative diabetic retinopathy, PDR: 
Proliferative diabetic retinopathy, FAZ: Foveal avascular zone, VD: Vessel 
density, SCP: Superficial capillary plexus, DCP: Deep capillary plexus, CCP: 
Choriocapillary plexus. Bold values are statistically significant (P<0.05).
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relation with disease severity and is most profound in PDR 
(10). Previously, the relationship between peripheral retinal 
ischemia and central macular microcirculatory dropout was 
investigated in the literature. Oliver et al. reported that the 
peripheral ischemia on UWFA was associated with an in-
creased risk of retinal neovascularization and macular isch-
emia, and these associations were statistically significant 
(11). With standart fluorescein angiography, only the super-
ficial microvasculature structure could be evaluated and it 
is not possible to describe FAZ alterations in the deep net-
work (12). However, OCTA allows the evaluation of both 
the superficial and deep microvasculature networks of the 
FAZ. In the previous studies with OCTA, the FAZ has been 
shown to be significantly larger in eyes with PDR compared 
to NPDR and it had a positive correlation with the severi-
ty of the disease (9,13,14). Ashraf et al. reported that the 
FAZ with high sensitivity and specificity for discriminating 

PDR or NPDR, recommending the possible clinical applica-
tion for OCTA as a screening tool for DR (15). Similar to 
their results, we found that the FAZ was significantly larger 
in eyes with PDR compared to eyes with NPDR and the 
FAZ was valuable for detecting neovascularisation (For NVE, 
AUC was 0.746, for NVD AUC was 0.847). Obtained by the 
OCTA, eyes close to 0.302 mm which is the upper limit of 
the 95% CI of FAZ in the NPDR cohort, are presumably at 
higher risk than eyes with a much lower FAZ despite both 
being classified clinically as severe NPDR.

Similar to the FAZ enlargement, it has been shown that 
VD in DCP also decreases as the severity of the disease 
increases (16). Moreover, the parafoveal VD was recent-
ly shown to be a crucial prognostic parameter of capillary 
changes in early DR (17). The VD in SCP and DCP signifi-
cantly decreased in DR compared to healthy eyes (18). With 
the increasing severity of DR (in severe NPDR and PDR), 

Table 3. AUC values for developing NVE and NVD

Parameter	 AUC	(95%CI)	 Cutoff	 p	 Sensitivity(%)	 Specificity(%)

For NVE     

VD in DCP,% 0.710 (0.605–0.815) 50.95 0.001 64 65

FAZ, mm2 0.746 (0.637–0.854) 0.302 <0.001 72 72.7

Non-perfusion area,unit2 0.877 (0.799–0.955) 90.5 <0.001 72 72.7

Ischemic index, % 0.877 (0.799–0.955) 15.08 <0.001 72 72.7

For NVD     

VD in DCP,% 0.818 (0.712–0.924) 49.2 <0.001 75 72.6

FAZ, mm2 0.847 (0.723–0.972) 0.324 <0.001 81.1 78.5

Non-perfusion area,unit2 0.958 (0.913–1.000) 142 <0.001 87.5 88.6

Ischemic index, % 0.958 (0.913–1.000) 23.6 <0.001 87.5 88.6

FAZ: Foveal avascular zone, VD: Vessel density, SCP: Superficial capillary plexus, DCP: Deep capillary plexus, CCP: 
Choriocapillary plexus.

Table 4. Correlation between OCTA parameters and quantitative UWFA findings in both groups

   Non-perfusion area

   NPDR group   PDR group

  r  p r  p

FAZ 0.291  0.025 0.602  <0.001

VD in SCP –0.387  0.002 –0.067  0.700

VD in DCP –0.799  <0.001 –0.871  <0.001

CCP  –0.196  0.136 0.16  0.928

r: Pearson’s correlation coefficient. FAZ: foveal avascular zone, VD: Vessel density, SCP: Superficial capillary plexus, 
DCP: Deep capillary plexus, CCP: Choriocapillary plexus. Bold values are statistically significant.
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the deep capillary network manifests more significant alter-
ations, opposed to the SCP (15,16,19). The VD in DCP has 
been previously shown to be significantly lower in eyes with 
NPDR compared with eyes with PDR (15). Similarly, in our 
study, the VD in DCP was significantly lower and FAZ was 
larger in eyes with PDR than in eyes with NPDR. The reduc-
tion of VD in the DCP provides a suspicion for the peripher-
al ischemia of the retina and a parameter to discriminate the 
stages of retinopathy in the present study.

There was no significant difference in terms of VD in SCP 
between in eyes with severe NPDR and PDR in our study. 
Ashraf et al. shown that the VD in SCP was significantly low-
er in NPDR than in eyes with PDR (15). However, only 14.8% 
of their NPDR group was severe NPDR, most of them were 
mild and moderate NPDR. Li et al. reported that the VD in 
SCP was significantly higher in PDR than severe NPDR group. 
Furthermore, they supported that the increase of the VD in 
PDR group might result from the presence of compensatory 
dilated IRMA and decompensated neovascularization due to 
VEGF secretion in the non-perfusion areas (20). Possibly, it 
is for this reason that there is no difference between the two 
groups in terms of SCP in our study.

The retinal circulation supplies about 15% of the meta-
bolic activities of the outer retina and when choroid circu-
lation is compromised in response to hypoxia, the oxygen 
supply to the outer layer from the retinal circulation increas-
es (21,22). Since the choroid capillary does not autoregulate 
itself, when choroid circulation drops, further inner retinal 
capillary plexus compromises lead to photoreceptor damag-

es. Li et al. reported that the CCP flow area was significantly 
lower in patients with DR and decreased with severity of 
DR. Similar to our results, they also did not find a significant 
difference in terms of CCP between the severe NPDR and 
PDR (20). In our subanalysis, we also observed that the CCP 
flow area was higher in PDR eyes with better VA.

Severe NPDR, treatment management, and follow-up are 
alarming due to the risk of progression to PDR and are vari-
able for each retina specialist. ETDRS suggested that panret-
inal photocoagulation could be performed in severe NPDR, 
considering the risks and benefits (23). While panretinal laser 
treatment is considered in eyes with NPDR, evaluating these 
OCTA parameters in addition to wide-field angiography may 
also be helpful in treatment selection in clinical practice.

UWFA provides the documentation of a large retinal area 
and is more valuable in recognizing PDR as opposed to stan-
dard 7-field, 30-degree angiography (24). Wessel et al. in a 
study comparing UWFA with standard ETDRS fields angiog-
raphy in patients with PDR, UWF angiography detected 3.9 
times more non-perfusion and 1.9 times more NVE, both of 
which were statistically significant (25). Furthermore, they 
showed that 16.7% of retinal neovascularization was only 
detected outside of the standard 7-field imaging (25). Nich-
olson et al. have published reports on quantitative wide-field 
angiography parameters, identifying a possible threshold 
with a good specificity for the identification of proliferative 
changes (26). The same authors also reported that the total 
area of retinal non-perfusion is higher eyes with PDR than 
among eyes with severe NPDR and the significance of pe-
ripheral non-perfusion as a factor for neovascularization. In 
addition to the results of Nicholson et al., our study identi-
fied the importance of OCTA parameters as a risk factor for 
proliferative changes in NPDR.

Another aim of the study was to compare the UWFA 
and macular OCTA parameters in the eyes with PDR regard 
to visual acuity. We know that PDR can often be found in a 
patient with a normal macula and good visual acuity without 
FAZ abnormalities. The macular ischemia may not be found 
in all eyes with PDR. In our study, we observed that VD 
and CCP flow area were higher and the non-perfused area 
was relatively less in these cases. VEGF concentrations in 
the aqueous humor and vitreous fluid were significantly cor-
related with the severity of DR. The larger the non-perfused 
area, the higher the concentration of VEGF is observed (27). 
In PDR eyes with good visual acuity, VEGF concentrations 
may be less and/or the choriocapillary circulation may be 
better in our study.

Limitations to this study include the small sample size and 
the retrospective nature of the analysis that only captured a 
single point in time for each eye. In addition, the study was 
limited by the presence of eyelid and eyelash artifacts in the 

Table 5. The comparison of OCTA and UWF angiography 
parameters in eyes with proliferative diabetic retinopathy

   Mean±SD  

  Group 2A  Group 2B p

  n=11  n=25

BCVA, logMAR 0.10±0.05  0.51±0.13 <0.001

Non-perfusion area, unit2 125.1±55.3  211.6±114.6 0.024

Ischemic index, % 20.8±9.2  35.2±19.1 0.024

FAZ, mm2 0.278±0.09  0.355±0.08 0.02

Parafoveal VD in SCP, % 48.2±2.6  47.2±3.2 0.428

Parafoveal VD in DCP, % 50.6±3.23  47.4±4.4 0.01

CCP flow area, mm2 1.952±0.09  1.804±0.194 0.02

Group 2A: Eyes with PDR and visual acuity ≤0.20 logMAR, Group 2B: Eyes 
with PDR and visual acuity >0.20 logMAR. SD: Standart deviation, NPDR: 
Non-proliferative diabetic retinopathy, PDR: Proliferative diabetic retinopathy, 
FAZ: Foveal avascular zone, VD: Vessel density, SCP: Superficial capillary 
plexus, DCP: Deep capillary plexus, CCP; choriocapillary plexus. Bold values 
are statistically significant. (P<0.05).
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UWFA images, which could have affected the exact mea-
surements of the total angiographic image area and of pe-
ripheral areas of non-perfusion. Native UWFA images from 
the Optos 200Tx have inherent warping and peripheral dis-
tortion due to the projection of a 3D spherical shape onto a 
2D plane. Images were processed by dewarping the standard 
UWFA images through transformation of the image into a 
stereographic projection of the eye, as previously described 
(28,29). We relied on automatic segmentation to distinguish 
the SCP and DCP with the possibility of segmentation er-
rors. Furthermore, we did not estimate the influence of focal 
DME on the model; none of our cases had center-involv-
ing macular edema. The sensitivity and specificity values are 
not adequate to make certain inferences. Hence, with larger 
studies with more participants, more massive more accurate 
results are needed.

Conclusion

We observed that macular OCTA parameters (enlarged 
FAZ, decreased VD in DCP) could moderately predict the 
size of the peripheral ischemic area and the presence of 
neovascularization and OCTA is very useful in evaluating 
the microvascular structure in DR. The reduction of VD in 
the DCP provides a suspicion for the peripheral ischemia 
of the retina and a parameter to discriminate the stages of 
retinopathy. Furthermore, we also obtained that eyes with 
PDR with better visual acuity had lower FAZ and non-per-
fusion areas. VD and CCP flow area were higher were rela-
tively higher in these eyes. These results may shed light on 
far-reaching studies that will be used in clinical practice and 
OCTA may contribute valuable data for the understanding 
of disease pathogenesis.
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