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Optical Coherence Tomography Angiography According to
Severity of Diabetic Retinopathy
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Purpose: To evaluate the extent of macular microvascular changes in diabetic retinopathy according to progression of diabetic
retinopathy using optical coherence tomography angiography (OCTA).

Methods: We retrospectively analyzed 46 diabetic patients and 10 normal patients who underwent OCTA. Diabetic patients were
classified as mild, moderate, severe non-proliferative diabetic retinopathy (NPDR), and proliferative diabetic retinopathy (PDR)
according to international clinical diabetic retinopathy severity classification fundus findings. OCTA was performed on a 3 x 3 mm
region centered on the fovea and parafoveal areas to measure the width of the fovea avascular zone (FAZ) of the superficial and
deep capillary plexuses.

Results: Among the control group, NPDR, and PDR, the superficial capillary plexus (SCP) and deep capillary plexus (DCP) of
the FAZ increased with progression of diabetic retinopathy. In the SCP (p < 0.001) and DCP (p < 0.001), there was a significant
difference in size between the NPDR and PDR groups. In the NPDR group, there were meaningful differences in SCP (p=0.011)
and DCP (p = 0.038) size between the moderate and severe NPDR groups.

Conclusions: In this study, OCTA was used to measure the FAZ, and we aimed to determine if there was a significant difference
in FAZ between the NPDR and the PDR groups and between the moderate and severe NPDR groups in terms of the degree of
progression of diabetic retinopathy. The results suggest that the size of the FAZ could be a marker of progression of diabetic ret-
inopathy, and noninvasive OCTA can be used to confirm such progression.
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Figure 1. Manual drawing of the foveal avascular zone boundary using intrinsic measure area software. (A) Example of manual
drawing of 3 X 3 mm optical coherence tomography angiogram in superficial capillary plexuses in a non-proliferative diabetic retin-
opathy (NPDR) patient. (B) Example of manual drawing of 3 X 3 mm optical coherence tomography angiogram in deep capillary

plexuses in a NPDR patient.
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Table 1. Baseline characteristics of all patients

No DR Mild
(n = 10) (n = 12)

Moderate
n = 12)

Severe NPDR PDR

(0 = 10) (0 = 34) (0 = 12) p-value

Male (n) 7 10 8

Mean age (years)

Mean duration of 2.64 +5.95 11.42 4+ 8.30

DM (years)

HTN (n) 3 7 8

Visual acuity 0.08 + 0.14 0.12 + 0.14

(logMAR)

IOP (mmHg) 16.22 + 3.30 16.68 + 2.34

45.20 + 15.38 62.50 + 4.87 58.42 + 10.51

13.33 + 8.81

0.23 +£0.29

16.06 + 2.92

7 25 7 0.775
0.778*
0.175°
0.346'!
0.457"
0.867"

49.43 + 9.65 0.009"
0.385%
0.021*
0.198'
0.254"
0.923"

13.21 + 5.45 0.028"
0.016*
0.759*
0.5511
0.456"
0.872"

9 23 9 0.033"
0.035%
0.634°
0.6731
0.097"
0.193"

0.32 + 0.37 0.010
0.001*
0.078"
0.358'
0.033"
0.224"

15.86 + 2.36 0.817
0.705*
0.227*
0.5191
0.863"
0.762™

58.60 +£ 9.00 57.68 + 8.96

13.20 £ 6.70

12.59 + 8.88

0.32 +£0.43

0.23 +£0.32

16.33 £ 2.51 16.34 + 2.45

Values are presented as mean + SD or n (%) unless otherwise indicated.

DR = diabetic retinopathy; NPDR = non-proliferative diabetic retinopathy; PDR = proliferative diabetic retinopathy; DM = diabetes melli-

tus; HTN = hypertension; IOP = intraocular pressure.

"Mann-Whitney U-test: Mean age, Mean duration of DM, Chi-square test: Male, HTN; 'Comparison between No DR and NPDR group;
iComparison between No DR and PDR group; §Comparison between NPDR and PDR group; “Comparison between mild NPDR and moderate

NPDR group; #Comparison between mild NPDR and severe NPDR group;
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Figure 2. Manual drawing of the foveal avascular zone (FAZ) boundary. (A, B) FAZ of the SCP and DCP in no diabetic retinopathy
patients. (C, D) FAZ of the SCP and DCP in mild non-proliferative diabetic retinopathy (NPDR) patients. (E, F) FAZ of the SCP
and DCP in moderate NPDR patients. (G, H) FAZ of the SCP and DCP in severe NPDR patients. (I, J) FAZ of the SCP and DCP

in proliferative diabetic retinopathy patients.
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Table 2. Comparison of FAZ area by severity of DR

Mild
NPDR
(n = 24)

Moderate
NPDR
(n = 22)

No DR
(n = 18)

Severe
NPDR
(n = 19)

NPDR
(n = 65)

PDR

@ = 21) p-value

SCP (mm’) 0383 + 0.11 0.364 + 0.09 0.393 + 0.11

DCP (mm’) 0.600 + 0.15  0.669 + 0.13  0.675 + 0.13

p-value™ <0.001 <0.001 <0.001

0.530"
<0.001*
<0.001°

0.470"

0.038"

0.011"

0.678"

0.052
<0.001*
<0.001°

0.510M

0.028"

0.038"

0.110""

0.542 £ 0.15 0.425 +0.14  0.517 + 0.12

0.984 + 026 0.763 + 0.23  1.211 + 0.46

<0.001 <0.001 <0.001

Values are presented as mean + SD or n (%) unless otherwise indicated.
FAZ = fovea avascular zone; DR = diabetic retinopathy; NPDR = non-proliferative diabetic retinopathy; PDR = proliferative diabetic retin-

opathy; SCP =

superficial capillary plexus; DCP = deep capillary plexus.

*Mann—Whitney U-test; 'Comparison between No DR and NPDR group; iComparison between No DR and PDR group; §Comparison between
NPDR and PDR group; nComparison between mild NPDR and moderate NPDR group; #Comparison between mild NPDR and severe NPDR
group; ~Comparison between moderate NPDR and severe NPDR group; "Comparison between severe NPDR group and PDR group; “#Wilcoxon

signed rank test.

2.50

0250|H—;\Léjh5
= .

0.00
SCP DCP SCP DCP SCP DCP
No DR NPDR PDR

Figure 3. Comparison of fovea avascular zone (FAZ) area be-
tween non-proliferative diabetic retinopathy (NPDR) group
and proliferative diabetic retinopathy (PDR) group. Boxplot
showing the fovea avascular zone area in the superficial capil-
lary plexuses (SCPs) and deep capillary plexuses (DCPs) in
patients with no diabetic retinopathy (DR), NPDR and PDR.

% A% HZA a2 shah2o A 0.669 + 0.13 mm’,
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0.00

SCP DCP SCP DCP SCP DCP SCP DCP
Mild NPDR  Moderate NPDR  Severe NPDR PDR

Figure 4. Comparison of fovea avascular zone (FAZ) area ac-
cording to the severity of diabetic retinopathy (DR). Boxplot
showing the fovea avascular zone area in the superficial capil-
lary plexuses (SCPs) and deep capillary plexuses (DCPs) in
patients with mild, moderate, severe non-proliferative diabetic
retinopathy (NPDR) and proliferative diabetic retinopathy
(PDR).
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