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BACKGROUND/OBJECTIVES: To assess the relationship between macular vessel density metrics and foveal avascular zone (FAZ)
characteristics on optical coherence tomography angiography (OCTA) and lesion distribution in eyes with diabetic retinopathy
(DR).

SUBJECTS/METHODS: Patients with DR who underwent both Optos ultrawidefield (UWF) pseudocolor imaging and macular
OCTA (Cirrus Angioplex, 6 x 6 mm) were included in this cross-sectional observational study. The distribution of DR lesions was
assessed by comparing each of the peripheral ETDRS extended fields (3-7) against their corresponding ETDRS field, hence eyes
were defined as either having predominantly peripheral lesions (PPL) or predominantly central lesions (PCL). En face OCTA images
from the superficial and deep capillary plexuses (SCP and DCP) were then analysed using Image J software. Perfusion density (PD),
vessel length density (VLD), and fractal dimensions (FD) were calculated following binarization and skeletonization of the images.
RESULTS: Out of 344 eyes, 116 (33.72%) eyes had PPL and 228 (66.28%) eyes had PCL. For all DRSS levels, VLD, PD, and FD were
not significantly different between eyes with PPL and PCL. The FAZ in eyes with PPL, however, was found to be more circular in
shape compared to eyes with PCL (p = 0.037).

CONCLUSION: Although the presence of PPL has been associated with a higher risk for diabetic retinopathy progression, the
macular perfusion is similar in eyes with PPL and PCL. The FAZ is more circular in eyes with PPL, but the clinical relevance of this

difference remains to be defined.
Eye; https://doi.org/10.1038/s41433-024-03105-1

INTRODUCTION

Diabetic retinopathy (DR) is an important cause of blindness in
working-aged individuals worldwide [1]. With the prevalence of
diabetes rising at epidemic proportions, the number of
individuals with DR is expected to grow exponentially, with over
160 million patients with diabetic retinopathy expected by 2045
(1.
Although a retinal neuropathy is increasingly recognized as an
important component of DR [2], most of the focus in studies of DR
over the last several decades is the microangiopathy. Specifically,
DR can impact the capillary circulation leading to the develop-
ment of microaneurysms (ma's), vascular leakage, and intraretinal
hemorrhage (IRH) [3, 4]. Vascular leakage from ma’s and
telangiectatic capillaries can result in the accumulation of diabetic
macular edema (DMO) that can be associated with vision loss [3].
With progressive injury to the circulation, capillary occlusion can
occur leading to areas of inner retinal microinfarction (nerve fiber
layer (NFL)) infarcts known as cotton wool spots (CWS) and
vascular remodeling manifesting as venous beading (VB) and

intraretinal microvascular abnormalities (IRMA) [5]. With the
development of progressive capillary nonperfusion and ischemia,
ischemic tissues may produce vascular endothelial growth factor
(VEGF) and other cytokines which can promote the development
of neovascularization (NV) which if left untreated can progress to
severe blindness from vitreous hemorrhage (VH) or traction
retinal detachment (TRD) [6].

To describe this sequence of progression from no DR to
advanced proliferative DR (PDR), several staging systems have
been developed, the most common of which are the Early
Treatment of Diabetic Retinopathy Study (ETDRS) DR severity
scale (DRSS) and the International Classification of Diabetic
Retinopathy (ICDR) [7, 8]. The ETDRS DRSS itself is based on a
modification of the Airlie House Classification, which assesses the
extent of specific DR lesions (ma'’s, IRH, IRMA, VB, etc) in various
fields of view compared to standardized reference photographs
[91.

Both the ETDRS and ICDR systems, however, are based on
evaluation of lesions within the seven standard ETDRS
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Fig. 1 Ultra-wide field (UWF) imaging of cases with PPL and PCL. A comparison of an exemplary image with PPL (A; right eye) and PCL (B; left
eye) with ETDRS field superimposed presented, respectively. Black arrows denote the lesions (retinal hemorrhages) in the specified fields. PPL

predominantly peripheral lesion, PCL predominantly central lesions.

photographic fields (7SF), which only covers ~ 30% of the retinal
surface area [7, 8]. This limited region of assessment was due to
the limitations of the fundus imaging systems at the time of
development of the ETDRS scale several decades ago [7]. Since
that time, however, ultrawidefield (UWF) camera systems have
become available which allow the peripheral retina to be
visualized (and in total ~ 82% of the retinal surface area may be
reliably accessed) [10]. Silva and colleagues have shown that
more than 60% of DR lesions may be present outside the ETDRS
7SF, and in 10% of cases, considering the peripheral lesions could
potentially alter the determination of the stage of DR [11]. They
also observed that eyes with predominantly peripheral lesions
(PPL) appeared to be associated with a higher risk of progression
to PDR.

Recently, DRCR.net Protocol AA evaluated the clinical signifi-
cance of PPL in a prospective fashion, and found that PPL on UWF
fluorescein angiography were associated with a higher risk of DR
progression, regardless of the level of DR within the ETDRS 7SF
[12]. PPL on UWF pseudocolor images did not show a higher risk
overall, but there was a higher risk amongst patients with higher
levels of DRSS. Overall, the DRCR.net investigators concluded that
this finding suggested that future DR staging systems may need
to consider the presence or absence of predominantly peripheral
disease.

The presence of PPL has been shown to be associated with
greater peripheral nonperfusion [13], and this may explain the
increased risk of progression in these cases. The status of macular
perfusion in eyes with PPL, however, has not been reported. As
eyes with PPL appear to have a worse prognosis, better
characterization of the DR in these eyes would appear to be of
importance. Thus, in this study we compare macular vessel
density metrics on OCT angiography (OCTA) in DR eyes with PPL
and with predominantly central lesions (PCL).

MATERIALS/SUBJECTS AND METHODS

This study is a post-hoc analysis of data collected as part of a
prospective observational study to evaluate the distribution of
lesions in eyes with DR from India. The results of the primary
analysis from the main study have been reported in a previous
publication [14]. This analysis includes diabetic subjects from two
of the tertiary care eye centers (Sankara Nethralaya, LV Prasad Eye
Institute) where both UWF imaging and OCTA data were
obtained. This study adhered to the tenets of the declaration of
Helsinki and was approved by the institutional review boards (IRB)
of the enrollment centers. Informed consent was obtained from
all subjects.
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A total of 750 eyes from 397 patients were enrolled from the
two centers including 655 eyes from 345 patients from Sankara
Nethralaya and 95 eyes from 52 patients at LV Prasad.

To be included in this analysis, patients had to be above 18
years of age, with type 1 or 2 diabetes mellitus, and had UWF
(Optos pseudocolor) and OCTA (Cirrus Angioplex, 6 X6 mm)
imaging at the same visit. Cases with low quality images were
excluded. For OCTA, exclusion criteria were a signal strength less
than 7 (out of 10) or significant artifacts (motion, shadowing,
vessel doubling, motion, unremoved projection). For UWF, images
with poor contrast or focus or insufficient field of view to allow
assessment of the DR lesion distribution by the graders were
excluded.

Image acquisition

After pupillary dilatation, UWF images were taken using the Optos
Daytona Plus (Optos plc, Dunfermline, Scotland, UK). The imaging
procedure included two 200° central images and four additional
steered peripheral images (superior, inferior, temporal, and nasal
quadrants) captured by trained photographers. Raw images were
exported and submitted to the Doheny Image Reading and
Research Lab (DIRRL) for analysis. The central image with the
maximum gradable field was selected for the PPL analysis in this
study. A montage image was not constructed, but the graders
were able to view the steered images to confirm their PPL vs. PCL
determination from the central image.

Processing of UWF images

In the initial step, uncompressed high-resolution images were
obtained using the V2 Vantage Pro software (version 2.8.0.4) [15].
Brightness and contrast were adjusted to optimize the visualiza-
tion of the DR features. Stereographic projection was then
applied to these images [16, 17], followed by placement of a mask
representing the standard seven field ETDRS grid [9] over each
image using the prototype software made available by the
manufacturer (Optos plc, Dunfermline, Scotland, UK) [9].

The resultant images were graded for the severity of DR, as well
as the distribution of lesions. The details of the grading protocol
have been published previously [14]. Briefly, the DR severity score
was graded according to the ICDR grading scale within the region
of the ETDRS 7SF. The distribution of DR lesions was assessed by
comparing each of the peripheral ETDRS extended fields [3-7]
against their corresponding ETDRS field (Fig. 1). An eye was
determined to have predominantly peripheral lesions (PPL) if any
peripheral field had a greater severity or extent of lesions
compared to its corresponding central ETDRS field; otherwise, it
was classified as having predominantly central lesions (PCL).

Eye
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Fig.2 Step-by-step method of OCTA analysis. a OCTA images (left panels) from the superficial capillary plexus (SCP) and deep capillary plexus
(DCP) following binarization (middle panels) and skeletonization (right panels). b OCTA 6 x 6 image areas with the EDTRS grid superimposed. The
inner ring (shaded yellow) has inner and outer diameters of 1 mm and 3 mm, respectively. The outer ring (shaded green) has diameters of 3 and

6 mm, respectively.

OCTA GRADING PROCEDURE

Raw OCTA data were also exported from the Cirrus Angioplex and
submitted to DIRRL for masked analysis by certified reading
center OCTA graders. The automated instrument segmentation
was used to generate the en face OCTA slabs for the superficial
and deep capillary plexuses (SCP and DCP). Graders inspected the
automated boundaries and manually corrected any segmentation
errors. The corrected SCP and DCP slabs were then exported for
vessel analysis using Image J (National Institutes of Health,
Bethesda, Maryland, USA). Vessel density (VD) metrics analysed in
this study included perfusion density (PD) and vessel length
density (VLD). Vessel Length Density (VLD) is defined as the total
length of perfused vasculature per unit area (mm~') and
Perfusion Density (PD), is defined as the total area covered by
perfused vasculature per unit area (%) [18].

Perfusion density (PD) and vessel length density (VLD) were
calculated following binarization and skeletonization, respec-
tively. (Fig. 2) Values were computed for both the inner and outer
rings of the ETDRS grid (Fig. 2) and for both the SCP and the DCP.
Thus, a total of eight metrics were computed for each eye. PD and
VLD of the SCP and DCP from the inner and outer rings were
compared between eyes with PCL and PPL lesion distribution for
varying DR severity levels (Fig. 3, Table 1).

For assessment of FAZ characteristics, two independent
masked graders (NM and AM) manually segmented the bound-
aries of the FAZ from the en face OCTA images of the SCP.
Following segmentations, the area, maximum and minimum
diameters (Lmajor and Lminor, respectively), and perimeter, axial
ratio, roundness, and circularity were computed using Image J.

Eye

Axial ratio is defined by the formula [(length of major axis)/(length
of minor axis)] and provides an assessment of how oval or round
an object is. Roundness, which is defined by the formula [4 X
area/ m x (length of major axis)?], is a measure of how close the
object conforms to a perfect circle. Circularity, which is defined by
the formula [4m x area/perimeter?], is another measure of shape
which also takes into account the smoothness of the border [19].

Statistical analysis

The OCTA metrics from eyes with PPL and PCL were compared
using an independent t-test. For assessing the level of signifi-
cance, two-sided p-values were chosen. For statistical analysis,
IBM’s SPSS software was used (IBM Corp. Released 2020. IBM SPSS
Statistics for Mac, version 28.0.1.1. Armonk, NY: IBM Corp). A P
value of <0.05 was considered statistically significant. The
assessment of inter-rater agreement for analysis of FAZ char-
acteristics was performed by measuring the intraclass correlation
coefficient (ICC) model 3,1 estimates and their 95% confidence
intervals based on a mean-rating (k=2), absolute-agreement,
2-way mixed-effects model.

RESULTS

In total, 322 eyes of 248 patients from Sankara Nethralaya and 22
eyes of 18 patients from LVPEI met the quality criteria and were
included in the final analysis. Out of these 344 eyes, 116 (33.7%)
eyes had PPL and 228 (66.3%) eyes had PCL which is similar to the
distribution in the overall cohort reported previously [14]. 175
(50.9%) eyes were left eyes, and 169 (49.1%) were right eyes.

SPRINGER NATURE
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Fig. 3 Comparison of vessel density metrics in eyes with PPL and PCL. PPL predominantly peripheral lesion, PCL predominantly central
Lesions, SCP superficial capillary plexus, DCP deep capillary plexus, PD% perfusion density percentage, VLD vessel length density.

Among eyes with PPL, 19 (16.4%) had mild NPDR, 42 (36.2%) had
moderate NPDR, 34 (29.3%) eyes had severe NPDR, and 21 (18.1%)
had PDR. In the group with PCL, 32 (14.8%) had mild NPDR, 84
(38.9%) had moderate NPDR, 53 (24.5%) eyes had severe NPDR,
and 47 (21.8%) eyes had PDR (Table 1).

Among the 12 eyes with no DR withing the 7SF, by definition
all eyes with any DR lesions in the extended fields were
considered as PPL (100%). Among eyes with mild NPDR (51
eyes), 19 (37.3%) had PPL and 32 (62.8%) had PCL. In the group
with moderate NPDR (126 eyes), 42 (33.3%) eyes had PPL and 84
(66.7%) eyes had PCL. In eyes with severe NPDR (87 eyes), 34
(39.1%) eyes had PPL, and 53 (60.9%) eyes had PCL. Among eyes
with PDR (68 eyes), 21 (30.9%) eyes had PPL and 47 (69.1%) eyes
had PCL (Table 1).

SCP layer

Comparison of eyes with PCL and PPL without considering the DR
severity level showed that in the SCP layer, the inner zone of PCL
cases had numerically higher PD% and VLD values, while in the
outer zone, PPL cases had higher values for these parameters
(Table 2). None of the differences, however, were significantly
different between the two groups.

In the SCP layer, assessment of the PD% in the inner ring
showed a numerically higher values in the PCL group among eyes
with mild or moderate NPDR and higher values in the PPL group
among eyes with severe NPDR and PDR (Table 1). However, none
of these differences were statistically significant. For the inner
ring, with the exception of eyes with mild NPDR, for all other DR
severity levels with PPL had numerically higher PD% values in the
outer ring. The differences, however, were not statistically
significant.

Assessment of VLD in the inner and outer ring showed
numerically higher VLD values in eyes with mild NPDR and PCL,
whereas for all other DR severity levels, there was a numerically
higher VLD in eyes with PPL. Again, these differences were not
statistically significant. There was no difference in fractal
dimensions (FD) between the group with PPL (1.54 £0.03) and
PCL (1.54 £ 0.04) (P-value = 0.149).

SPRINGER NATURE

DCP layer

In the DCP layer, cases with PCL had numerically higher values
for VLD and PD% in both the inner and outer parafoveal rings.
None of the differences, however, were statistically significant
(Table 1).

In the DCP layer, assessment of PD% in the inner ring showed
that the cases with PPLs in the groups with mild NPDR and PDR
have numerically higher PD% values, while PCL with moderate
and severe NPDR have numerically higher PD% values than
cases with PPL. The difference was statistically significantly
different in the group with moderate NPDR, while the rest of the
differences were not statistically significantly different. In the
outer ring, except for the PCL cases in the moderate NPDR
group, PD% was numerically higher in the PPL cases across all
DR severity levels. The differences were not significantly
different.

Assessment of VLD in the inner ring showed that in the mild
NPDR and PDR groups, cases with PPL had numerically higher
VLD values than eyes with PCL, whereas for moderate and severe
NPDR eyes, cases with PPL had numerically higher VLD values.
Again, none of the differences were statistically significantly
different. In the outer ring, cases with PCL had numerically
higher VLD values for all DR severity levels, but the differences
were not significantly different. There was no difference in FD
between groups with a mean FD of 1.62+0.01 in both groups
(p =0.362).

Foveal avascular zone (FAZ) characteristics

FAZ characteristics of both groups are summarized in Table 2. The
FAZ area and perimeter were not statistically significantly
different between the two groups. However, the PCL group had
a larger maximum diameter (Lmajor) and smaller minimum
diameter (Lminor) suggesting a more oval shape compared to the
PPL group. This is corroborated by the higher roundness
(p=0.037) and circularity (p=0.061), and lower axial ratio
(p=0.208) in the PPL cases. The inter-grader reliability for
segmentation of the FAZ border revealed a good inter-grader
reliability of 86% (ICC 3,2 = 0.855).
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Table 1. Comparison between predominantly peripheral lesion (PPL) cases and predominantly central lesions (PCL) in terms of their vascular density
parameters (PD and VLD), DRSS adjusted analysis.

DRSS score Variable PPL PCL P-value
Mild NPDR SCP inner PD% 31.61£3.36 (19) 32.28 £3.06 (32) 0.47
SCP outer PD% 3498 +£2.27 (19) 35.29+1.75 (32) 0.58
SCP inner VLD 13.85+ 1.45 (19) 14.23 +1.28 (32) 0.34
SCP outer VLD 14.87 £0.98 (19) 15.05+0.95 (32) 0.52
DCP inner PD% 36.95 + 1.66 (19) 36.57 £2.77 (32) 0.58
DCP outer PD% 38.76 £ 0.74 (19) 38.59 +1.08 (32) 0.5
DCP inner VLD 17.17 £0.61 (19) 17.00+1.16 (32) 0.53
DCP outer VLD 17.66 +0.35 (19) 17.72+0.52 (32) 0.65
Moderate NPDR SCP inner PD% 31.04 +3.53 (42) 31.20 £ 2.92 (84) 0.79
SCP outer PD% 3448 +£2.11 (42) 34.12 +£2.36 (84) 0.4
SCP inner VLD 13.59 + 1.44 (42) 13.55 + 1.23 (84) 0.86
SCP outer VLD 14.61 +0.87 (42) 14.40 + 1.08 (84) 0.26
DCP inner PD% 35.91+245 (42) 36.94 +2.03 (84) 0.01
DCP outer PD% 37.96 + 1.32 (42) 38.19 + 1.06 (84) 0.6
DCP inner VLD 16.76 £ 0.90 (42) 17.07 £0.77 (84) 0.52
DCP outer VLD 17.31+0.68 (42) 17.46 £ 0.52 (84) 0.33
Severe NPDR SCP inner PD% 29.88 +3.61 (34) 29.73 £3.54 (53) 0.84
SCP outer PD% 33.68 +2.36 (34) 33.28 £2.53 (53) 0.46
SCP inner VLD 13.05 + 1.44 (34) 12.94 +1.52 (53) 0.75
SCP outer VLD 14.19 + 1.07 (34) 14.02 +1.16 (53) 0.5
DCP inner PD% 36.38 £2.31 (34) 36.65 +2.09 (53) 0.56
DCP outer PD% 37.90+1.32 (34) 37.81£1.28 (53) 0.77
DCP inner VLD 16.99 £ 0.81 (34) 17.12+0.81 (53) 0.44
DCP outer VLD 17.32+£0.59 (34) 17.35+0.60 (53) 0.79
PDR SCP inner PD% 29.78 +£3.95 (21) 29.30 +4.52 (47) 0.67
SCP outer PD% 33.11+£2.68 (21) 32.98 £3.51 (47) 0.88
SCP inner VLD 12.90 + 1.58 (21) 12.69+1.91 (47) 0.65
SCP outer VLD 13.92 +1.21 (21) 13.83 + 1.59 (47) 0.81
DCP inner PD% 36.98 +1.93 (21) 36.29 +£2.13 (47) 0.21
DCP outer PD% 38.26 +£1.23 (21) 38.12+0.95 (47) 0.62
DCP inner VLD 17.15+0.76 (21) 17.12 £ 0.82 (47) 0.86
DCP outer VLD 17.43 £0.58 (21) 17.46 + 0.54 (47) 0.84

Values are presented as mean + standard deviation.

SCP superficial capillary plexus, DCP deep capillary plexus, PD% perfusion density percentage, VLD vessel length density, NPDR non-proliferative diabetic
retinopathy, PDR proliferative diabetic retinopathy. Numbers in the brackets are number of cases. N/A not applicable

DISCUSSION

In this study, we evaluated and compared macular vessel density
metrics in DR eyes with PPL or PCL lesion distribution. We
observed that there were no significant differences in macular
perfusion between these two groups, despite recent data
showing a higher risk for DR progression in eyes with PPL.

The reason why PPL in UWF FA appears to be associated with a
higher risk of DR progression, is likely related to the greater
peripheral nonperfusion in these eyes. Silva et al. [13] in a cross-
sectional observational study assessed the association of NPA
(non-perfusion area) extent and NPl (Non-perfusion index)
severity with presence of PPLs by using UWF images. They
observed that on UWF images, the presence of PPLs was
associated with an increase in NPA and NPI. This difference was
significant even after adjusting for DR severity and diabetes
duration.

In another cross-sectional observational study, Ashraf et al. [20]
assessed the association of DR lesion distribution with DR severity

Eye

by comparing the OCTA metrics between eyes with PPL and PCL.
They found that a decrease in VD corresponded to an increase in
DR severity in eyes with PCL, but such a correlation was not
observed in cases with PPL. Overall, there findings suggested that
VD OCTA metrics in PPL cases do not correspond to severity.

The distribution of DR severity levels was not significantly
different between the PPL and PCL groups in our study. In the
study by Ashraf et al. [20], however, eyes with severe NPDR/PDR
were more prevalent in the cohort without PPL. When consider-
ing the VLD from the SCP layer in our study, we did observe that
eyes with mild NPDR had numerically higher VLD values in the
PCL group, whereas in the severe NPDR and PDR eyes, VLD was
higher in the PPL group. Although these differences were not
statistically significant in our study, the trend is similar to the
findings of Ashraf et al. [20].

One of contrasts in the findings between the present study and
the study by Ashraf et al. [20] was the numerical differences
across different DR severity levels among the PPL and PCL groups.

SPRINGER NATURE



N. Manafi et al.

Table 2.

Comparison of cases with predominantly peripheral lesion (PPL) and predominantly central lesions (PCL) in terms of their vascular density

parameters (perfusion density percentage (PD%) and vessel length density (VLD)) in the superficial capillary plexus (SCP) and deep capillary plexus

(DCP), as well as the foveal avascular zone (FAZ) characteristics.

Variable

SCP inner PD%
SCP outer PD%
SCP inner VLD

SCP outer VLD

DCP inner PD%
DCP outer PD%
DCP inner VLD

DCP outer VLD
Area (mm?)

vascular density parameters

FAZ characteristics

Maximum diameter (Lmajor)(mm)
Minimum diameter (Lminor)(mm)

Perimeter* (mm)

Circularity (unitless)

Roundness (unitless)

Axial ratio (unitless)
Values are presented as mean * standard deviation.

Specifically, we observed a trend for a lower VLD and PD% in the
more severe DR eyes in the SCP layer for both the PCL and PPL
cohorts. For both cohorts, the VLD and PD% decreased with
higher DR severity levels. Although Ashraf et al. [20] observed a
similar relationship in their group without PPL, this was not
observed in their PPL group.

Another point of difference between the current study and the
one by Ashraf et al. [20] is that the numerical reductions in the
VLD and PD% values were observed more prominently in the SCP
layer than the DCP layer (Fig. 3), while Ashraf et al. [20] reported
no difference. It should be acknowledged, however, that the
apparent differences in our study were also not significant.

The comparison of FAZ characteristics between two groups
revealed a more circular shape in eyes with PPL compared to eyes
with PCL, which tend to have a more elliptical shape. There was
also a trend for a greater FAZ size in eyes with PCL. Taken together,
the larger FAZ size and more irregular shape in eyes with PCL
compared to PPL would suggest that the FAZ is more impacted in
eyes with PCL. Ashraf et al. did not assess alterations in the FAZ in
their study but given that they observed more severe macular
perfusion alterations in eyes with PCL, one might anticipate that
they would have found FAZ enlargement as well. An increased FAZ
size has been associated with greater DR severity and DR
progression [21], but it should be acknowledged that there can
be considerable variation in FAZ size even among normal
individuals [19, 22, 23], and thus the clinical relevance of differences
in FAZ between eyes with PCL and PPL remains uncertain.

Our study has several limitations which should be considered
when interpreting our results. First, although the imaging data
were acquired in a prospective fashion, the present study is based
on a posthoc analysis, and thus is still subject to ascertainment bias.
Second, although the imaging data was available for all included
cases, detailed demographic information including data on
systemic metabolic control, disease duration, and comorbidities
was not available and thus may have introduced other confounders
between the groups. Third, the sample size for individual DR
severity levels was relatively small, and thus comparisons between
eyes with PCL and PPL may have been underpowered within
specific DR severity levels. Fourth, PCL vs. PPL was determined
based on the UWF pseudocolor images. The DRCR.net Protocol AA

SPRINGER NATURE

PPL (N=116) PCL (N =228) P value
30.57 +£3.63 30.72 +3.60 0.71
34.08 +2.38 33.97+273 0.7
13.35+1.49 1340+ 1.56 0.79
14.40 + 1.05 14.35+1.29 0.69
36.41+222 36.73+2.15 0.21
38.13+1.25 38.19+1.12 0.65
16.97 + 0.81 17.11+0.84 0.13
17.39 +0.60 17.50 +0.56 0.09
0.490 +0.166 0.511+0.466 0.363
0.951+0.196 0.968 + 0.358 0.360
0.714+0.119 0.709 +0.180 0.418
2.756 + 0.564 2.797 £0.975 0.378
0.812+0.130 0.781+0.130 0.061
0.690 + 0.104 0.662 +0.101 0.037
1.335+0.191 1.358 +0.178 0.208

has reported that there may be discrepancies in PPL determination
between color imaging and fluorescein angiography. Finally, while
we have OCTA data of the macula, we did not have or consider
perfusion status outside of this central region. Our study also has
several strengths including the use of standardized acquisition
protocols for the UWF and OCTA images and the use of
experienced, certified reading center graders.

In summary, in this study we observed that macular perfusion
as assessed by quantitative OCT angiography was similar in DR
eyes with PCL and PPL lesion distribution. As eyes with PPL are
known to have more peripheral nonperfusion, these results
further highlight the disconnect between central and peripheral
nonperfusion in eyes with DR.

SUMMARY

What was known before

® The presence of PPL has been shown to be associated with
greater peripheral nonperfusion.

® Eyes with Diabetic retinopathy and PPL lesion distribution
appear to have a worse prognosis.

What this study adds

® Macular perfusion as assessed by quantitative OCT angio-
graphy was similar in DR eyes with PCL and PPL lesion
distribution.

® The FAZ in eyes with PPL is more circular in shape compared
to eyes with PCL.

® The results of this study further highlight the disconnect
between central and peripheral nonperfusion in eyes with DR.
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