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ABSTRACT

Introduction: This study assessed retinal non-
perfusion area (NPA) changes after anti-VEGF
treatment in proliferative diabetic retinopathy
(PDR) eyes using swept-source widefield optical
coherence tomography angiography (SS-
WF OCTA) and investigated the relationships
with the microperimetry (MP-1) functional
changes observed in the same areas.

Methods: This was a single-center observational
case series. Seven PDR eyes naı̈ve to treatment
that received three monthly intravitreal injec-
tions of aflibercept were included. All eyes were
imaged with SS-WF OCTA and MP-1 at baseline
(T0) and 1 month after the third injection (T1).
The regions of interest (ROIs) with evidence of
NPAs at T0 OCTA images were selected. Quali-
tative and quantitative [perfusion density (PD)
and vessel length density (VLD)] OCTA vascular
changes in the selected ROIs between T0 and T1
were compared with the corresponding MP-1
functional changes [mean sensitivity (MS)].
Results: Twenty-five ROIs were selected. In
52% of the ROIs, an improvement in MS was
observed at T1, which was associated with
qualitative and quantitative improvement in
92.3% of NPAs by OCTA. In 32% of the ROIs,
MS worsening was observed at T1, which was
associated with qualitative and quantitative
worsening in 75% of NPAs by OCTA. Positive
correlations between MS and both PD and VLD
were found. Fisher’s test showed an association
between the improvements in MP and VLD.
Conclusions: An association between OCTA
and MP-1 parameter changes was found. The
concomitant functional and morphological
improvement in half of the ROIs suggests that
anti-VEGF treatment may promote retinal
changes that result in a better functional
response.
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Key Summary Points

What happens to nonperfusion areas
(NPAs) in patients with diabetic
retinopathy after anti-VEGF treatment is
still under debate

The aim of this study was to investigate
the changes in NPAs as assessed by OCTA
and the corresponding microperimetric
functional changes observed in the same
areas in proliferative diabetic retinopathy
eyes treated with anti-VEGF injections.

In half of the analyzed NPAs (52%), a
mean sensitivity improvement was
observed after three IVT anti-VEGF
injections, and 92.3% of these NPAs were
associated with qualitative and
quantitative improvement by OCTA.

These results suggest that anti-VEGF
treatment promoting retinal vascular
changes would allow a better functional
response to be obtained.

INTRODUCTION

Diabetic retinopathy (DR) is the leading cause of
blindness in the working-age population (20–-
74 years) and a primary microvascular compli-
cation of type 1 and type 2 diabetes [1, 2].
Vision loss in patients with DR is due to diabetic
macular edema or proliferative DR (PDR). PDR is
the final stage of DR characterized by preretinal
and prepapillary neovascular vessels, which are
abnormal vessels that can cause leakage, bleed-
ing, and the development of vitreoretinal
membranes with a high risk of tractional retinal
detachment.

Panretinal photocoagulation has been the
standard of care for PDR for decades [3]; how-
ever, recent data have proven that anti-vascular
endothelial growth factor (VEGF) intravitreal
injections are effective in inducing the regres-
sion of new vessels and, acting on retinal vas-
cularity, improving the stage of diabetic
retinopathy without photocoagulation of the
peripheral retina [4, 5].

The anti-VEGF effects on retinal perfusion in
patients with DR have remained unclear in
some studies reporting retinal reperfusion [6–8]
in contrast with others that exclude retinal
reperfusion following treatment [9–11]. There-
fore, what happens to nonperfusion areas
(NPAs) after anti-VEGF treatment is still under
debate.

Moreover, the relationship between the dif-
fuse damage to the different vascular plexuses
and their functional repercussions on retinal
sensitivity (RS) is still unknown. Visual acuity is
still considered the gold standard in the clinical
practice of vision testing, but unfortunately, it
does not entirely reflect the real visual func-
tional abnormalities due to the retinal involve-
ment secondary to diabetes mellitus. In
contrast, microperimetry provides an accurate
topographic correlation between anatomical
lesions in the fundus and the corresponding
visual function impairment. Previous studies
have demonstrated that microperimetry shows
a positive correlation with retinography and
autofluorescence in DR [12] and with OCT in
diabetic maculopathy [13, 14], and NPAs from
severe nonproliferative diabetic retinopathy
(NPDR) and PDR evaluated by means of fluo-
rescein angiography showed morphologic
changes in the retinal vascular structure that
were correlated with the areas of RS loss [15].
However, to our knowledge, no studies have
investigated the effects of anti-VEGF treatment
on the functional status of areas with impaired
perfusion in patients with diabetes.

Therefore, the aim of this study was to
investigate the impact of the changes in the
NPAs as assessed by OCTA on retinal function in
PDR eyes treated with anti-VEGF injections.
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METHODS

Study Design and Study Population

A single-center observational case series was per-
formed at IRCCS-FondazioneG.B. Bietti in Rome,
Italy. The observations included eyes in consecu-
tive patients with a diagnosis of proliferative dia-
betic retinopathy withoutmacular edema treated
with threemonthly 2.0 mg intravitreal injections
of aflibercept between January 1, 2021 and
December 31, 2021. The study received institu-
tional review board approval and followed the
tenets of the Declaration of Helsinki. Written
informed consent was obtained from all patients.
Onlypatients naı̈ve to treatmentwere included in
the present study. The inclusion criteria were as
follows: a minimum of 18 years of age, diagnosis
of type 1 or type 2 diabetes, and a Diabetic
Retinopathy Severity Scale (DRSS) score at base-
line classified as PDR according to the ETDRS-
simplified American Academy of Ophthalmology
DR grading scale [16].

Patients were excluded if any other retinal
diseases were present, if the patients were
affected by media opacities (such as vitreous
hemorrhage or cataract) or macular edema, and
if they were treated with laser therapy or
intravitreal injections in the past. Patients were
also excluded if contraindications to anti-VEGF
injections were present, in the case of a history
of recent surgery (less than 4 months; cataract
or pars plana vitrectomy) or poor quality of
images (a signal strength index less than 6/10
was considered the threshold to define a poor
quality of images).

After providing informed consent, all patients
underwent a complete ophthalmological exam-
ination with best-corrected visual acuity (BCVA)
measured with logMAR, anterior segment
biomicroscopy, intraocular pressure (IOP) mea-
surement with a Goldmann tonometer, and
ocular fundus at baseline (T0) and 1 month after
the third aflibercept injection (T1).

Image Acquisition

Ultra-widefield color fundus photographs (UWF-
CFPs) and fluorescein angiography (UWF-FA)

(Optos California; Optos, PLC, Dunfermline,
Scotland) were performed at T0 to verify the
Diabetic Retinopathy Severity Scale (DRSS) score
as PDR and at T1 to assess any changes in the
DRSS score.

At T0 and T1, swept-source (SS) OCT
angiography (OCTA) and MP-1 microperimetry
were performed by using the following devices:

1. SS-wide field (WF) OCTA (PlexElite OCTA,
Carl Zeiss Meditec, Inc., Dublin, CA, USA).
Because of the higher lateral resolution,
central 15 9 9 mm OCTA images were used.
The whole retinal vasculature slab was
chosen for the OCTA evaluation, including
automatic segmentation from the inner
limiting membrane up to 70 mm above
the retinal pigment epithelium.

2. MP-1 Microperimetry (Nidek, Gamagori,
Japan). Microperimetry was performed
under mesopic conditions, as previously
described in detail [17]. For the purpose of
this study, the following parameters were
used: a single cross fixation target 1� in
diameter; white, monochromatic back-
ground set at 1.27 cd/m2 (= 4 asb); stimu-
lus size Goldmann III with a 200-ms
projection time; a 4–2 double staircase
strategy; and a grid of 90 stimuli covering
the central 40� (centered onto the fovea).
Microperimetry was performed twice
within 1 week to rule out potential learn-
ing effects in each patient after a brief
training session, and the second test was
used for the analysis.

Image Analysis

All images were exported in tagged image file
format (TIFF). By using i2k Retina software
(DualAlign LLC), all fundus images acquired at
T1 (the central 15 9 9 SS-WF enface OCTA
image and the numerical map MP-1 image)
were aligned with respect to those obtained at
T0. Then, with ImageJ software (version 1.50;
National Institutes of Health, Bethesda, MD;
available at http://rsb.info.nih.gov/ij/index.
html) and using the vascular landmarks as a
reference, the aligned images were overlaid and
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manually cropped to keep only the same part of
the fundus. Finally, all images were divided into
a grid with nine identical boxes (S1–S9) for
quantitative and qualitative evaluations (Fig. 1).

Then, by carefully analyzing each of the nine
boxes, for eacheye, the senior author selected the
regions of interest (ROIs) with evidence of non-
perfusion at the OCTA performed at T0 (if pre-
sent) for qualitative, quantitative, and functional
evaluations. The NPAs were defined as areas on
the SS-WF OCTA image with the absence of a
capillary bed between a terminal arteriole and a
proximal venule or larger vessels and the absence
of regular retinal arterioles, venules, or capillaries
compared with a standard OCTA image. SS-
OCTA images were studied meticulously to
exclude the presence of pre- or intraretinal
material, such as hard exudates, spot bleedings,
or intraretinal cysts, before selecting the areas of
interest for further analysis.

SS-OCTA Qualitative Evaluation

The selected ROIs were evaluated by two blin-
ded retina specialists (MP and DDG) in separate
sessions. The specialists examined all ROIs box
by box to detect any changes in vascular per-
fusion between T0 and T1. In case of discrep-
ancy between the graders, the related images
were reviewed by both specialists together to
achieve a final common agreement. For each
ROI, each grader evaluated the appearance of
new vessels at T1 that were absent at T0 (indi-
cated with a green arrow) or the areas in which
vessels present at T0 were absent at T1 (indi-
cated with a red arrow) (Fig. 2). If the ROI
analysis presented more green arrows than red
arrows at T1, the ROI was considered improved.
Conversely, if more red arrows than green
arrows were counted, the ROI was considered
worsened. If perfusion changes detected at T0
appeared unchanged at T1, the perfusion in the
ROI was considered stable.

OCTA Quantitative Evaluation

Quantitative analysis was also performed on the
ROIs highlighted by the graders. The OCTA
computed measures were (1) the whole retina

perfusion density (PD) of each sub-ROI with
evidence of an NPA and (2) the whole retina
vessel length density (VLD) of each sub-ROI
with an NPA (Fig. 2). PD was defined as the ratio
of the area occupied by the vessels divided by
the total area, and VLD is the total vessel length
divided by the total number of pixels in the
analyzed skeletonized image. A previously
reported algorithm was applied to quantify
these variables using global thresholding
[18–20]. The parts of interest from the whole
retina slabs were then imported into ImageJ
software version 1.50 (National Institutes of
Health, Bethesda, MD; available at http://rsb.
info.nih.gov/ij/index.html). The PD and VLD
were calculated after binarizing and skeletoniz-
ing the images with a previously published
algorithm [18, 21, 22].

MP-1 Quantitative Evaluation

For each of the selected ROIs, the local mean
sensitivity (MS) values at T0 and T1 were con-
sidered. The local MS was the mean of all MP
values contained inside each of the selected
ROIs (Fig. 2).

Finally, a comparison between the OCTA
quantitative and qualitative perfusion changes
and the functional local MP-1 changes observed
after the three aflibercept injections was per-
formed for each ROI.

Data Analysis and Statistical Methods

Statistical evaluation was performed using SPSS
(IBM SPSS Statistics 25). All results are expressed
as the mean ± standard deviation (SD) and
frequency. The intraclass correlation coefficient
(ICC; two-way, random-effects model) was cal-
culated to estimate the absolute agreement
between the two graders (MP and DDG).
Spearman correlation was computed between
the variation (T1 - T0) of mean sensitivity and
OCTA parameters (perfusion density and vessel
length density). Moreover, to investigate the
association of the changes in mean sensitivity
over time with respect to the OCTA parameters,
the changes in MS, PD, and VLD were dichot-
omized (variation with a ‘‘ ? ’’ sign indicates
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improvement and variation with a ‘‘-’’ sign
indicates worsening), and the frequencies of

these parameters were studied by using the
Fisher test.

Fig. 1 An example of the method used to analyze the
obtained images. The pre- and posttreatment whole retina
15 9 9 SS-WF enface OCTA image and MP-1 numerical
map image were exported in tagged image file format
(TIFF) (a). By using i2k Retina software (DualAlign
LLC), the images obtained at T0 and T1 were aligned (b),
overlaid using the vascular landmarks as a reference (c),
and cropped (d) to keep exactly the same part of the
fundus. This final image was divided into a grid with nine

identical boxes (S1–S9) (e). At this point, we selected the
regions of interest (ROIs) from each eye for qualitative and
quantitative evaluation that contained evidence of non-
perfusion from the OCTA performed at T0 (if present),
choosing one for each of the following four boxes which
were those that were found to present nonperfusion areas:
S5 (foveal and parafoveal region) and S3, S6, and S9
(superotemporal, temporal, and inferotemporal boxes,
respectively) (e)
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RESULTS

Baseline Characteristics

The observational study included seven eyes
from six patients with type 2 diabetes and PDR
treated with three monthly injections of
2.0 mg of aflibercept between January 1, 2021
and December 31, 2021. Baseline demographic
characteristics are shown in Table 1. The mean
age was 51.5 ± 19.9 years, and the mean dia-
betes duration was 13.2 ± 7.4 years. The mean
HbA1c value at baseline was 9.2 ± 2.7%, and
the BCVA was 80 ± 4.1 ETDRS letters at T0
and 77.7 ± 7.2 ETDRS letters at T1. All seven
eyes showed a DRSS score of PDR at baseline.

The graders analyzed all nine boxes for
each eye. NPAs were identified exclusively in
the following four boxes: S5 (foveal and par-
afoveal region) and S3, S6, and S9 (super-
otemporal, temporal, and inferotemporal
boxes, respectively). The graders selected one
ROI characterized by the presence of an NPA
for each of these boxes. Two boxes were
excluded from the analysis because of the
absence of well-defined NPAs and one was
excluded because of the presence of preretinal
hemorrhage that masked part of the OCTA
image. The remaining 25 boxes allowed the
identification of 25 ROIs characterized by the
presence of NPAs and were selected for further
analysis (Table 2).

Twelve out of the 25 selected ROIs (48%)
showed an improvement in the local MS at T1
associated with a concomitant qualitative and
quantitative improvement by OCTA. Six out of
the 25 selected ROIs (24%) showed a worsening
of the local MS at T1 associated with a con-
comitant qualitative and quantitative worsen-
ing by OCTA. Two ROIs (8%) showed both
qualitative and quantitative improvement in
OCTA perfusion but functional worsening in
the MP-1 values. One ROI (4%) showed wors-
ening of both the qualitative and quantitative
OCTA perfusion with concomitant increased
MP-1 values. One ROI (4%) showed stable mi-
croperimetric values with worsening of OCTA
qualitative and quantitative perfusion. Three
eyes (12%) showed stable microperimetric val-
ues and no changes in the OCTA qualitative and
quantitative evaluation.

In 52% of the ROIs, an improvement in MS
was observed after three IVT anti-VEGF injec-
tions. In 92.3% of these ROIs, the MS
improvement was associated with qualitative
and quantitative improvement in the NPAs. In
7.7% of these ROIs, the MS improvement was
not associated with qualitative and quantitative
improvement in the NPAs. Conversely, in 32%
of the ROIs, MS worsening was observed after
three IVT anti-VEGF injections. In 75% of these
ROIs, MS worsening was associated with NPA
qualitative and quantitative deterioration by
OCTA. In 25% of these ROIs, the MS decline was
not associated with qualitative and quantitative
worsening of the NPAs by OCTA.

Overall, in 80% of the selected ROIs, an
association between qualitative and quantita-
tive NPA evaluation and functional changes was
found.

In 13 out of the 25 ROIs analyzed (52%), an
improvement in local MS could be described.
PD improved in 11 out of 25 ROIs (44%) and
VLD improved in 13 out of 25 ROIs (52%).

An excellent degree of reliability (ICC =
0.994) was found between the readers grading
the NPAs from the OCTA images. Spearman’s
rank correlation was computed to assess the
relationship between the variations in post–pre
mean sensitivity, PD, and VLD. Positive corre-
lations between the MS and PD variables,
r(26) = 0.580, p = 0.002, and between the MS

bFig. 2 An example of an ROI that showed local mean
sensitivity (MS) improvement corresponding to qualitative
and quantitative OCTA perfusion improvement. Qualita-
tive evaluation (a): the perfusion changes in the ROIs
selected between T0 (left column) and T1 (right column)
were evaluated. The green arrow indicates a new vessel in
T1 that was absent at T0. The perfusion in the analyzed
ROI was considered qualitatively improved. Quantitative
evaluation: for the same ROI, perfusion density and vessel
length density were calculated after binarizing (b) and
skeletonizing (c) the exported images. Only the inserts of
the binarized and skeletonized images related to the
analyzed ROI are shown. Functional evaluation: for the
same ROI, the local MS pre- and posttreatment was
considered. The local MS appeared to be improved in T1
compared with T0 (d)
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and VLD variables, r(26) = 0.490, p = 0.011,
were found.

Fisher’s test showed an association between
the improvement in MS and VLD (p = 0.015),
while there was no significant association
between MS and PD (p = 0.246).

DISCUSSION

In this study, we explored the association
between functional retinal changes and changes
in OCTA NPAs in PDR eyes treated with anti-
VEGF injections. In our population, NPAs were
identified exclusively in the foveal and parafo-
veal regions (S5) and in the temporal boxes (S3,
S6, S9). The main involvement in term of vas-
cular impairment of the perifoveal temporal
regions in patients with diabetic retinopathy is
not surprising considering previous evidence
already reported in the literature [23].

Interestingly, in our study, in half of the
analyzed ROIs (52%), MS improvement was
observed after three IVT anti-VEGF injections,
and in 92.3% of these ROIs, the MS improve-
ment was associated with qualitative and
quantitative improvement in the NPAs. Overall,
in 80% of the selected ROIs, an association
between the qualitative and quantitative OCTA
evaluations and MP-1 functional changes in the
NPAs analyzed was found.

The association between perfusion impair-
ment, imaged by fluorescein angiography or

OCTA, and functional impairment, tested with
visual field or microperimetry, in diabetic eyes
has already been reported and widely discussed
in the literature. In 2007, Unoki et al. [15]
reported a connection between areas with
reduced retinal capillary perfusion on fluores-
cein angiography and regional visual field sen-
sitivity abnormalities in patients with severe
NPDR or PDR. More recently, Scarinci et al. [24]
described a correlation between OCTA deep
capillary plexus impairment and retinal sensi-
tivity loss on microperimetry in diabetic macu-
lar ischemia.

However, this study, in addition to con-
firming the association between nonperfusion
areas and retinal sensitivity loss, shows for the
first time the presence of retinal functional
improvement after anti-VEGF treatment in half
of the NPAs analyzed (52%), corresponding in
most of the cases (92.3%) to OCTA qualitative
and quantitative improvements. This result
allows us to take a further step in understanding
the effects of anti-VEGF agents on retinal per-
fusion as well as the retinal function of patients
with diabetes. Furthermore, these data suggest
that anti-VEGF treatment that promotes retinal
vascular changes (namely, PD and VLD increa-
ses) would allow a better functional response to
be obtained. This finding could be related to a
reduction in intracellular fluid caused by the
anti-VEGF agents, resulting in better intercel-
lular signal transmission and retinal functional
improvement. If confirmed, this result may

Table 1 Baseline demographic characteristics of included patients

Patients/eyes, n 6/7

Male/female, n 4/2

Age, years 51.5 ± 19.9

Diabetes duration, years 13.2 ± 7.4

HbA1c, % 9.2 ± 2.7

Mean VA T0, ETDRS letters 80 ± 4.1

Mean VA T1, ETDRS letters 77.7 ± 7.2

Data are presented as mean ± SD unless stated otherwise
VA visual acuity, SD standard deviation, HbA1c: hemoglobin A1c, ETDRS Early Treatment Diabetic Retinopathy Study,
T0 baseline, T1 1 month after the third intravitreal injection of aflibercept
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allow us to conclude that anti-VEGF treatment
could improve retinal function evaluated by
means of microperimetry as well as retinal per-
fusion with a possible impact on the quality of
vision of patients with diabetes.

Of note, when we consider the OCTA chan-
ges in the NPAs, we have to take into account
that the improvement in the visualization of
the vasculature in the NPAs after treatment
could be related to a change in the velocity of
the blood inside the vessels, allowing them to

Table 2 Results of OCTA qualitative and quantitative evaluation. RE right eye; LE left eye

Patient ROI with NPAs Box Mean sensitivity value (db) NPA changes PD VLD

T0 T1 D1 D2 T0 T1 T0 T1

1 1 S3 6 5 No Yes 11.877 9.121 1.494 1.430

2 S5 11.5 11.5 No Yes 20.884 11.834 4.253 2.273

3 S6 8 12 Yes No 16.035 22.219 2.981 3.794

4 S9 6 10 Yes No 29.186 34.996 4.978 5.677

2 1 S5 12.5 15.75 Yes No 8.753 8.927 1.930 2.122

2 S6 11 13 Yes No 20.355 23.353 3.655 5.278

3 S9 8.3 15 Yes No 26.216 27.300 4.102 4.774

3 (RE) 1 S3 9 5 Yes No 23.824 26.553 5.246 6.678

2 S5 8 10.5 Yes No 11.797 16.343 2.578 3.409

3 S6 10 11 Yes No 25.283 27.735 3.838 4.046

4 S9 0 2 Yes No 12.814 32.651 2.210 5.976

3 (LE) 1 S3 6.5 4 No Yes 64.004 34.879 5.511 5.477

2 S5 11.75 7.25 No Yes 33.543 8.881 2.414 1.588

3 S6 15 9 No Yes 28.453 26.768 5.124 4.556

4 1 S5 10.75 7.75 Yes No 9.894 12.527 1.908 2.989

2 S6 15 11 No Yes 27.481 17.070 5.172 3.758

3 S9 9 11 Yes No 26.603 27.222 4.742 5.340

5 1 S3 8 6 No Yes 21.956 17.591 4.018 2.452

2 S5 8.3 9 No Yes 28.555 21.066 5.445 3.719

3 S6 7 7 No No 19.571 19.578 3.313 3.308

4 S9 11.6 11.6 No No 23.048 23.060 4.362 4.348

6 1 S3 7 9 Yes No 18.984 27.154 3.071 5.380

2 S5 13.25 14.25 Yes No 5.682 10.232 1.013 2.241

3 S6 11 13 Yes No 15.338 17.744 2.481 3.523

4 S9 13 13 No No 35.861 35.844 5.491 5.496

ROI region of interest, NPA nonperfusion area, T0 baseline, T1 1 month after the third intravitreal injection of aflibercept,
D? qualitative improvement, D- qualitative worsening, PD perfusion density, VLD vessel length density

Ophthalmol Ther



be more visible, and not strictly related to true
reperfusion.

The observation of improved retinal perfu-
sion after anti-VEGF treatment agrees with
previous results reported by Levin et al. [6] that
demonstrated retinal reperfusion following
anti-VEGF injection in 12 out of 16 NPDR and
PDR eyes (75%), as studied with UWF-FA. Sim-
ilarly, Campochiaro et al. [7] investigated the
effect of an anti-VEGF agents (ranibizumab) on
changes in NPAs over time in retinal vein
occlusion (RVO) eyes in the BRAVO and CRUISE
studies and found that blockade of VEGF pre-
vents the worsening of retinal nonperfusion,
thus promoting reperfusion.

We also observed in this study that 32% of
the ROIs showed a decline in local MS after anti-
VEGF treatment (24% presenting with OCTA
perfusion worsening and 8% presenting with
OCTA perfusion improvement). Most likely, the
perfusion impairment in 24% of the ROIs ana-
lyzed may result in MS loss due to photorecep-
tor suffering caused by hypoperfusion.
Conversely, the 8% of ROIs that showed an MS
deterioration despite the observed OCTA
improvement can be explained by hypothesiz-
ing that the functional damage to photorecep-
tors was too advanced to allow functional
improvement, suggesting the progression of
photoreceptor damage despite anti-VEGF treat-
ment. Moreover, although analysis of the
choroid was outside the aim of this study, focal
choriocapillaris ischemia and diabetic
choroidopathy cannot be totally excluded in
the presence of photoreceptor damage. In
another study [25], we reported that outer
retina dysfunction in NPDR eyes correlates with
choriocapillaris dropout, suggesting that the
outer retinal elements are functionally impaired
in proportion to the choriocapillaris vascular
supply deficit.

A small percentage of ROIs (4%) showed
worsening of the qualitative and quantitative
features on OCTA with concurrent increases in
MP-1 values. These cases could be explained by
the hypothesis that despite the reduction in
retinal perfusion in some areas, the choroid can
still support the function of the photoreceptors.

Limitations of the present study are the rel-
atively small number of patients and a short

follow-up period. Furthermore, OCTA technol-
ogy allows the visualization of vessels with a
flow rate above a certain threshold; thus, some
vessels that were deemed revascularized after
anti-VEGF treatment could have been vessels in
which the flow rate increased and were more
visible. Moreover, we did not analyze the
superficial and deep capillary plexuses sepa-
rately. Instead, we used whole retinal vascula-
ture segmentation because discrimination
between different perfusion changes in different
retinal layers was outside the aim of this study.
Finally, we did not analyze the effects of anti-
VEGF treatment on DR severity because of the
small number of eyes studied and the short
follow-up period. On the other hand, the
strength of this work is represented by the
homogeneous population included, as it was
characterized by PDR eyes without macular
edema treated with three intravitreal injections
of aflibercept.

CONCLUSIONS

We observed in PDR eyes treated with the anti-
VEGF agent an association between changes in
retinal function that was evaluated by means of
microperimetry and qualitative and quantita-
tive OCTA NPAs. We observed that in most of
the ROIs analyzed (52%), the MS improvement
corresponded to a qualitative and quantitative
OCTA improvement. This result may help to
further understand the effects of anti-VEGF
therapy on retinal perfusion as well as retinal
function in patients with diabetes.
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