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Abstract

Background: Anti-VEGF agents interfere with receptor
binding, thus inhibiting VEGF s signal, which resultsin inhi-
bition of abnormal blood vessel formation and decreased vas-
cular permeability. Anti-VEGFs have significant rolesin the
treatment of many retinal diseases as age related macular de-
generation, myopic choroidal neovascularization, proliferative
diabetic retinopathy, diabetic macular edema and retinal vein
occlusion.

Aim of Sudy: To evaluate changes in macular vessel den-
sity following first dose of intravitreal anti-VEGF injection of
ranibizumab (Lucentis®) in patients with diabetic macular ede-
ma (DME).

Patients and Methods: This prospective study included 44
eyes of 44 DME patientsindicated for 1VVI of Ranibizumab,
with mean age 50.98+6.27 years, ranging from 41.0 years to
60.0 years. The mgjority of them were males (68.2%).

Results: Vessel density (central subfield) at baseline (20.29
+1.89) didn’t show statistically significant difference than that
at one month (20.09+2.4) but showed a highly significant differ-
ence at two months (19.73+2.49) after IVI. Vessel density (av-
erage of the four parafoveal sub fields) at baseline (44.98+2.6)
didn’t show statistically significant difference than that at one
month (44.8+2.21) but showed a highly significant difference at
two months (44.14+2.2) after 1V1.

Conclusion: A single 1V injection of Ranibizumab in eyes
with DME showed non significant vascular density changes
after one month of injection in both central and paraoveal sub-
fileds but a statistically significant decrease in vascular density
2 months after injection.

Key Words: Diabetic macular edema — Intra retinal microvas-
cular abnormalities.
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Introduction

DIABETIC macular edema (DME) isthe main
cause of visual disturbance in patients with diabetic
retinopathy. The prevalence of DME among those
with type 1 diabetes (T1D) and type 2 diabetes
(T2D) varies by region. Prevalence rates range from
11% in Europe to 7.5% in some African countries.
More than 21 million people are affected world-
wide[1]. Approximately onein 14 people with dia-
betes has some degree of DME. An estimated 20%
of people living with T1D, and 25% of those with
T2D, can expect to develop DME. Those diagnosed
with proliferative diabetic retinopathy (PDR) are at
particular risk for DME [2].

Diabetic retinopathy (DR) is classified into sev-
eral stages based on the level of disease severity.
Preretinopathy is characterized by hemodynamic
changes and vascular permeability with no appar-
ent retinopathy on clinical examination [3]. Mild
non-proliferative DR (NPDR) is characterized by
the appearance of microaneurysms, intraretinal
hemorrhages, and cotton-wool spots, which repre-
sent focal infarcts of the retinal nerve fiber layer. In-
creased permeability of the retinal vasculature can
lead to retinal edema and the formation of protein
and lipid-rich deposits, referred to as hard exudates
[4].

In severe NPDR, the retinal vasculature grad-
ually closes, which impairs perfusion and leads to
retinal ischemia, characterized by venous caliber
abnormalities, intraretinal microvascular abnor-
malities (IRMASs) (essentially, neovascularization
within the retina), and widespread vascular leakage
[4]. Neovascularization on the surface of the retina,
optic nerve, and other structures (such astheiris, in
severe cases) characterizes the most advanced stage
of DR, known as proliferative DR [5].
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The abnormal new vessels are fragile and can
bleed into the vitreous, causing sudden loss of vi-
sion. In some cases, spontaneous contraction of the
retinal neovascular membranes detaches the retina
from its support structures, a condition known as
tractional retinal detachment (5.

In patients with diabetes, chronic hyperglyce-
mialeads to the upregulation of vascular endotheli-
al growth factor (VEGF), resulting in angiogenesis,
increased vascular permeability, and the production
of pro-inflammatory cytokines (e.g. intracellular
adhesion molecule 1 and tumor necrosis factor o)
161 . Thickening of the basement membrane and peri-
cyte loss, which are key hallmarks of DR, aswell as
sheer stress on endothelial cells, may further stimu-
late VEGF vascularized intraocul ar tissues, includ-
ing the conjunctiva, iris, retina, and choroid-retinal
pigment epithelium (RPE) complex [71. In vitro and
in situ studies have demonstrated that human RPE
cells can synthesize and secrete VEGF, and VEGF
is upregulated in human RPE cellsin response to
hypoxia. Furthermore, the vitreous concentrations
of VEGF in patients with PDR were considered to
be physiologically relevant and most likely pro-
duced by retinal ischemias.

In acomparative, cross-sectional study of undi-
luted aqueous humor samples taken from 54 eyes
of 54 patients with DME undergoing cataract sur-
gery, the aqueous levels of VEGF were significant-
ly (p<0.001) associated with the severity of DME.
These results demonstrate that VEGF is produced in
the intraocul ar tissues of patients with diabetes and
isinvolved in the pathogenesis of DME [g].

Fundus Fluorescein Angiography (FFA) remains
invaluable in identifying leaking vessels in both
DME and PDR. However, FFA is time-consuming,
invasive and carries the risk of complications, in-
cluding severe dlergic reactions. Optical coherence
tomography angiography (OCTA), an extension of
optical coherence tomography (OCT), isanoninva-
sive, depth resolved imaging technique that allows
visualization of the superficial and deep retinal cap-
illary plexus, which is not possible on FFA [10].

Although the use of anti-VEGF treatment is now
the standard treatment in cases of DME, its effect on
retinal perfusion is still controversial. Some studies
have shown slowing or even improvement in mac-
ular non-perfusion following anti-VEGF treatment,
with agrowing body of evidence for itsusein PDR
aswell 11.

Fewer case report studies, however, considered
increased VEGF as a compensatory mechanism in
restoring macular perfusion; in addition, anti-VEGF
treatment may increase the severity of non-perfu-
sion with subsequent visual deterioration [12] . How-
ever, all the previous studies have relied on FFA
to assess changes in macular perfusion, which has
lower resolution and limited sensitivity. In this
study, OCTA will be used to quantify vessel density

(VD) for the evaluation of macular perfusion fol-
lowing anti-VEGF treatment [13].

Aim of the work:

Our study aims to evaluate changes in macular
vessel density following first dose of intravitreal
anti-V EGF injection of ranibizumab (Lucentis®) in
patients with diabetic macular edema (DME).

Patients and Methods

This study was conducted on 44 patients admit-
ted to the Ophthalmology Department at Ain Shams
University Hospitalsin aperiod of 12 months start-
ing from March 2023 till February 2024.

Types of studies: A single arm clinical trial.

Sudy setting: This study was done at the Oph-
thalmology Department at Ain Shams University
Hospitals.

Sudy population:

Inclusion criteria: Type 2 diabetic patients be-
tween (40-60) years of age who had been diagnosed
with diabetes for more than 5 years with DME.

Exclusion criteria: Patients with myopia great-
er than 4 diopters. Confounding ocular conditions
such as: Vitreomacular traction, panretinal photo-
coagulation (PRP) focal laser treatment within the
last 3 months, intravitreal injection of corticosteroid
any ocular surgery within the last 6 months. Eyes
with media opacity degrading the quality of OCTA
image was excluded.

Sample size: 44 eyes was enrolled in this pro-
Spective study.

Ethical considerations: Patients were informed
about the study, its potential benefits and its objec-
tives. Each patient was offered the proper manage-
ment accordingly. None of the patients' datawas
published outside the field of medical research and
every effort was done to preserve patient’s privacy
and dignity.

Sudy procedures:

All included patients were subjected to the fol-
lowing:
|- Pre-injection assessment:

Detailed history taking including: Demograph-
ic data. Medical history and comorbidities (hyper-
tension, hyperlipidemia) of all participants were
recorded. Detailed ocular history (Prior ocular sur-
geries, laser treatment, ocular surgery or other eye
diseases or medications). Previous trauma.

Laboratory investigations were done for all the
cases (Random blood glucose level, HBA1C).

Comprehensive ophthalmological assessment
at the time of their visit, including: Visual acuity
measurement: Using Landolt’s VA chart and after
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that transformed for statistical analysisto Decimal
Notation. Slit lamp examination: To evaluate corne-
al transparency, anterior chamber, pupil, state of the
lens, IOP and complications of DM which include
accelerated senile cataract, rubeosisiridis. Fundus
examination by indirect ophthal moscopy. Spectral
domain optical coherence tomography (SD-OCT)
was performed, to confirm the diagnosis of DME
and indication of injection. OCTA imaging of di-
abetic eyes was performed with the swept-source
optical coherence tomograpy angiography instru-
ment (Optovue AngioV ue system technology for
optical coherence tomography (OCT) angiography)
to evaluate changes in macular vessel density before
the injection.

Operative procedure:

Treatment with intravitreal Ranibizumab 0.5mg
(0.05ml of 10mg/ml solution).

Technique of injection:

Conjunctival anesthesia was topically induced
by instillation of 0.4% Benoxinate hydrochloride
(Benox®). The eyelids and ocular surface were dis-
infected with povidone-iodine (10%) to the eyelash-
es and eyelid margins. The eyelids were retracted
away by speculum from the intended injection site
for the duration of the procedure. Povidone-iodine
(5%) was applied to the conjunctival surface, includ-
ing the intended injection site for 3-5mins. The nee-
dle was inserted perpendicular to the sclera, thein-
jection site was the supero-temporal quadrant, 4 mm
(phakic eyes), 3.5mm (pseudophakic eyes)posterior
to the limbus, between the vertical and horizontal
rectus muscles. A sterile cotton-tip applicator was
applied over the injection site immediately follow-
ing removal of the needle to reduce vitreous reflux.

I1- Postoperative evaluation 1-month and 2
months since the date of the first injection:

Visua acuity measurement: Using Landolt’'sVA
chart and after that transformed for statistical anal-
ysisto Decimal Notation. Slit lamp examination:
to evaluate corneal transparency, anterior chamber,
pupil, state of the lens, IOP and complications of
DM which include accelerated senile cataract, rube-
osisiridis. Fundus examination by indirect ophthal-
moscopy. Spectral domain optical coherence to-
mography (SD-OCT) was performed, to follow-up
the CFT of DME after injection. OCTA imaging of
diabetic eyes was performed with the swept-source
optical coherence tomograpy angiography instru-
ment (Optovue AngioV ue system technology for
optical coherence tomography (OCT) angiography)
to evaluate changes in macular vessel density before
the injection. High-quality 3 x 3 mm images with
strong signal—noise ratio and adequate centration
on the fovea was selected. Vessel density analysis
computes the percentage of area occupied by OCTA
detected vasculature in a measured area. The vascu-
lar density in the whole ETDRS grid (composed of
concentric rings at 1, 3, mm from the foveal center)
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and its subsets was automatically generated by the
software as the proportion of the measured area oc-
cupied by blood vessels with flow.

Outcome:

To compare between macular vessel density be-
fore and after single dose of intravitreal ranibizum-
ab injection.

Satistical package: Changesin vessel density
pre and postoperative was be analyzed and correl at-
ed with the patient’ s data using the SPSS statistical
package version 25 (SPSS, Inc., Chicago, IL, USA).
Paired t-test and analysis of variance (ANOVA) was
used for quantitative data analysis between param-
eters over successive observation points. A p-value
of lessthan 0.05 was considered significant.

Satistical analysis:

Data were collected, revised, coded and entered
to the Statistical Package for Social Science (IBM
SPSS) version 25. The quantitative data were pre-
sented as mean, standard deviations and ranges. Also
gualitative variables were presented as number and
percentages. The comparison between two inde-
pendent groups with quantitative data and paramet-
ric distribution was done by using Independent t-test
while with non parametric distribution were done by
using Mann-Whitney test. The comparison between
more than two paired groups regarding quantitative
data and parametric distribution was done by using
Repeated Measures ANOV A test followed by post
hoc analysis using Bonferoni test while with non
parametric distribution was done by using Friedman
test followed by post hoc analysis using Wilcoxon
Rank test. Spearman correlation coefficients were
used to assess the correlation between two quanti-
tative parametersin the same group. The confidence
interval was set to 95% and the margin of error ac-
cepted was set to 5%. So, the p-value was considered
significant as the following: p-value >0.05: Non-sig-
nificant (NS). p-value <0.05: Significant (S). p-value
<0.01: Highly significant (HS).

Results
Table (1): Demographic data and characteristics of the studied
patients.
Total No. =44
Age (years):
Mean + SD 50.98+6.27
Range 41-60
Sex:
Male 30 (68.2%)
Female 14 (31.8%)
Duration:
Median (IQR) 15 (10-20)
Range 4-25
HBA1c:
Mean + SD 8.87+1.02
Range 74-11.1
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Table (2): Visua acuity by Decimal Notation after transformation of Landolt’s VA chart preoperative, 1 month and 2 months fol-
low-up among the studied patients.

Pre 1 Month 2 Month Test value p-value Sig.
VA:
Mean + SD 0.14+0.09 0.28+0.14 0.38+0.16 124.482+ 0.000 HS
Range 0.05-0.3 0.1-05 0.1-0.6
% of change:
Mean + SD - 135.23+116.43 237.50+£157.67
Post hoc analysis
Pre Vs 1 Month PreVs2 Month 1 Month Vs2 Month
VA 0.000 0.000 0.000
p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.01: Highly significant.
#: Friedman test.
Table (3): CMT level preoperative, 1 month and 2 months follow-up among the studied patients.
Pre 1 Month 2 Month Test value p-vaue Sig.
CMT:
Mean + SD 482.02+87.86 374.25+66.57 331.2+64.35 1853.847¢ 0.000 HS
Range 356-684 247-491 241-416
% of change:
Mean + SD —21.70+10.15 —29.99+13.21
Post hoc analysis
Pre Vs 1 Month PreVs2 Month 1 Month Vs2 Month
CMT 0.000 0.000 0.000

p-value >0.05: Non significant.
p-value <0.05: Significant.

p-value <0.01: Highly significant.
*. Repeated Measures ANOVA test.

Table (4): OCTA of the vessel density in the central subfield (OCTA c) preoperative, 1 month and 2 months follow-up among the

studied patients.
Pre 1 Month 2 Month Test value p-vaue Sig.

OCTAC:

Mean + SD 20.29+£1.89 20.09+2.4 19.73+2.49 3629.057¢ 0.000 HS

Range 16.76-24.45 15.58-23.65 15.11-23.19
% of change:

Mean + SD -1.20+4.26 -3.00+6.14

Post hoc analysis
PreVs1 Month PreVs2 Month 1 Month Vs2 Month
OCTAc 0.354 0.009 0.006

p-value >0.05: Non significant.
p-value <0.05: Significant.

p-value <0.01: Highly significant.
*. Repeated Measures ANOVA test.
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Table (5): OCTA of the vessel density average of the four parafoveal subfields (OCTA v) preoperative, 1 month and 2 months fol-

low-up among the studied patients.

Pre 1 Month 2 Month Test value p-value Sig.

OCTA avg:

Mean + SD 44.98+2.6 44.8+2.21 44.1442.2 16580.491¢ 0.000 HS

Range 41.04-51.16 41.89-50.01 41.28-49.04
% of change:

Mean + SD —-0.36+1.83 -1.81+2.21

Post hoc analysis
PreVs1 Month PreVs2 Month 1 Month Vs2 Month
OCTA avg 0.410 0.000 0.000

p-value >0.05: Non significant.
p-value <0.05: Significant.

Table (6): Correlation between age of the studied patients and
VA, CMT, OCTA cand OCTA v at different times of

p-value <0.01: Highly significant.
«: Repeated Measures ANOVA test.

Table (7): Correlation between DM duration of the studied pa-
tientsand VA, CMT, OCTA c and OCTA v at differ-

measurements. ent times of measurements.
Age (years) Duration
r p-value r p-vaue

VA: VA:

Pre -0.247 0.106 Pre —-0.310* 0.040

Post 1 month -0.166 0.282 Post 1 month -0.141 0.361

Post 2 months -0.116 0.452 Post 2 months —0.538** 0.000

% of change after 1 month 0.212 0.167 % of change after 1 month 0.191 0.214

% of change after 2 months 0.284 0.061 % of change after 2 months -0.084 0.589
CMT: CMT:

Pre 0.127 0.410 Pre 0.168 0.277

Post 1 month 0.252 0.099 Post 1 month 0.249 0.104

Post 2 months -0.021 0.890 Post 2 months -0.038 0.805

% of change after 1 month 0.141 0.362 % of change after 1 month -0.293 0.054

% of change after 2 months -0.078 0.615 % of change after 2 months -0.149 0.334
OCTAcC: OCTAcC:

Pre -0.113 0.466 Pre —0.430** 0.004

Post 1 month -0.120 0.438 Post 1 month —0.450** 0.002

Post 2 months -0.134 0.388 Post 2 months —0.428** 0.004

% of change after 1 month -0.108 0.484 % of change after 1 month -0.222 0.147

% of change after 2 months -0.033 0.831 % of change after 2 months —0.444** 0.003
OCTAV: OCTAV:

Pre -0.169 0.272 Pre 0.556** 0.000

Post 1 month -0.160 0.301 Post 1 month 0.339* 0.024

Post 2 months -0.154 0.317 Post 2 months 0.329* 0.029

% of change after 1 month 0.087 0.576 % of change after 1 month —0.836** 0.000

% of change after 2 months 0.088 0.569 % of change after 2 months —0.653** 0.000

p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.01: Highly significant.
Spearman correlation coefficient.

p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.01: Highly significant.
Spearman correlation coefficient.
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Table (8): Correlation of HbAlc with VA, CMT, OCTA c and OCTA v at different
times among the studied patients.

HbAlc
r p-value
VA:
Pre —0.707** 0.000
Post 1 month —0.607** 0.000
Post 2 months —0.735** 0.000
% of change after 1 month 0.483** 0.001
% of change after 2 months 0.286 0.060
CMT:
Pre 0.486** 0.001
Post 1 month 0.694** 0.000
Post 2 months 0.588** 0.000
% of change after 1 month 0.182 0.237
% of change after 2 months 0.139 0.369
OCTAcC:
Pre —0.636** 0.000
Post 1 month —0.683** 0.000
Post 2 months —0.678** 0.000
% of change after 1 month —0.513** 0.000
% of change after 2 months -0.618** 0.000
OCTAV:
Pre -0.244 0.110
Post 1 month -0.351* 0.020
Post 2 months -0.335* 0.026
% of change after 1 month -0.233 0.129
% of change after 2 months -0.175 0.256
p-value >0.05: Non significant. p-value <0.01: Highly significant.
p-vaue <0.05: Significant. Spearman correlation coefficient.

Table (9): Relation of Gender with VA, CMT, OCTA c and OCTA v at different times among the studied patients.

Mae Femae

No. = 30 No. = 14 Test value p-value Sig.
Pre VA pre 0.14+0.09 0.14+0.10 —0.026# 0.979 NS
Post VA post 1 0.28+0.14 0.29+0.14 —0.237# 0.813 NS
Post VA post 2 0.38+0.17 0.38+0.15 0.000% 1.000 NS
% of change after 1 month 133.33£115.72 139.29+£122.23 —0.083# 0.934 NS
% of change after 2 months 237.78+164.81 236.90+147.08 0.000# 1.000 NS
CMT pre 476.60+88.14 493.64+89.39 —0.595¢ 0.555 NS
CMT post 1 369.20+£62.76 385.07+75.41 —0.733¢ 0.468 NS
CMT post 2 330.23+65.47 333.29+64.26 —0.145¢ 0.886 NS
% of change after 1 month —21.79+£9.86 —21.50£11.12 -0.114# 0.910 NS
% of change after 2 months —29.42+13.44 -31.21+13.11 —0.518# 0.605 NS
OCTA cpre 20.28+1.89 20.32+1.96 —0.060° 0.953 NS
OCTA cpost 1 20.08+2.41 20.12+2.47 —0.053- 0.958 NS
OCTA c post 2 19.66+2.56 19.87+2.41 —0.262¢ 0.795 NS
% of change after 1 month -1.21+4.29 -1.18+4.37 —0.492# 0.622 NS
% of change after 2 months -3.31£6.41 —2.35£5.68 —0.290# 0.772 NS
OCTA v pre 44.78+2.63 45.41+2.57 —0.746° 0.460 NS
OCTA v post 1 44.57+2.27 45.28+2.07 —0.994. 0.326 NS
OCTA v post 2 43.91+2.27 44.64+2.02 -1.023- 0.312 NS
% of change after 1 month -0.42+1.83 -0.23£1.87 —0.063# 0.950 NS
% of change after 2 months -1.89+2.19 -1.63£2.31 —0.366# 0.714 NS

p-value >0.05: Non-significant. « : Independent t-test.
p-vaue <0.05: Significant. #: Mann-Whitney test.

p-value <0.01: Highly significant.
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Discussion

In 2019, 463 million adults aged between 20-79
years (8.8% of the adult population) were estimated
globally to be suffering from DM [14].

The Global Burden of Disease Study found that
in adults 50 years of age and older, diabetic retinop-
athy (DR) was the fifth leading cause of preventable
blindness. In particular, the age-standardized global
prevalence for blindness resulting from diabetic eye
diseases has risen from 14.9% to 18.5% from 1990
to 2020 [15].

The treatment of DR with modern conservative
methods in combination with the standard therapy
improves the long-term prognosis of the disease.
Today, tools that block vascular endothelial growth
factor (VEGF), which is considered to be the main
cause of the mechanism of neovascularization, as
well as vascular hyperfiltration into the retina, have
become widely available in practice[16].

Therefore, intravitreal anti-VEGF agents are
today the gold standard in treatment of DME with
large randomized clinical trials to show their effica-
cy and safety [17].

Severadl studies have since demonstrated are-
duction in parafoveal vessel density in the superfi-
cial and deep retinal vascular layersin diabetic eyes
compared to normal controls[18,19].

In light of the above, the purpose of this study
was to evaluate any early vessel density changesin
patients undergoing intravitreal antiVEGF injec-
tions (ranibizumab) for treatment of diabetic mac-
ular edema one month and two months after injec-
tion.

This prospective study included 44 eyes of 44
patients indicated for intravitreal injection (1V1) for
treatment DME, with a mean age of 50.98+6.27
years, ranging from 41.0 to 60.0 years. The majority
of them were males (68.2%).

Prevalence of either males or females showed
great differences between the different studies. But
femal es constituted nearly about two thirds (64%)
of diabetic population, in previous epidemiological
researches conducted in Egypt. This was attributed
to the relatively higher hypercholesterolemiain fe-
males[20,21].

The difference in gender predominance might
be attributed to the different study population, eth-
nic and racial characteristics.

In our study, the baseline visual acuity was 0.14
+0.09, and at one month after injection it improved
to 0.28+0.14 and two months after injection im-
proved again to 0.38+0.16 with a highly significant
difference.
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The baseline central foveal thickness was 482.02
+87.86 microns and at one month after injection
it decreased to be 374.25+66.57 microns and two
months after injection it reached 331.2+64.35 mi-
crons with a highly significant difference.

The baseline vessel density of the central sub-
field was 20.29+1.89 and at one month after in-
jection it reached 20.09+2.4 with no significant
difference, however at two months after injection
it went down again to be 19.73+2.49 with a highly
significant difference from the first month and the
baseline.

The baseline average vessd density of the four
parafoveal subfieldswas 44.98+2.6 and at one
month after injection it showed alittle worsening to
be 44.8+2.21 with no significant difference, howev-
er at two months after injection it decreased to 44.14
+2.2 with ahighly significant difference from the
first month and the baseline.

Functional imaging studies also showed a reduc-
tion in choroidal blood flow in eyes with diabetic
retinopathy [22].

Previous case series reported an increased risk
of worsening of retinal nonperfusion in eyes with
retinal vascular disease following the administra-
tion of VEGF inhibitors. These studies attributed
the worsening of retinal nonperfusion to the block-
age of VEGF, which isasurvival factor for vascular
endothdlial cells[23].

Feucht N et al. [24] reported progressive en-
largement of FAZ measured in FA images after an-
ti-VEGF therapy in CME secondary to DR. Howev-
er, the effect may be transient and vanishes within
weeks and only noted if the retinais examined early
after injection.

It was also reported that certain eyes may not re-
spond to VEGF inhibitors and demonstrate alower
vessel density in the DCP but not the SCP[25].

Dastiridou A et al. [26] reported that vessel den-
sity in the central region decreased by 8% after 3 af-
libercept injections but remained unchanged in the
parafoveal region.

The underlying mechanism behind VD reduc-
tion is not so clear. The phenomenon of suspended
scattering particles in motion (SSPiM) could be a
plausible explanation for our results. This phenome-
non is frequently observed in vascular cystic macu-
lar edema, in which some cysts have hyperreflective
material as seen by OCT. This material is composed
of particles with a Brownian movement that give a
false-positive signal in OCTA [27].

The presence of SSPiM may lead to an overes-
timation of DCP vessel density in eyes with DME
when 3-mm OCTA scans are used for analysis[28].
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In our study we found a significant improvement
of both the visual acuity and the central macular
thickness with a highly significant difference after
one month and two months from the injection.

It isinteresting that the present study showed no
stetistically significant correlation of both the gen-
der and the age of the studied patients and the levels
of VA, CMT, OCTA c and OCTA v preoperative, at
1 month and at 2 months follow-up.

Also, we found that there was statistically sig-
nificant negative correlation found between HbA1c
level of the studied patients and both visual acuity
level by Decimal Notation after transformation of
Landolt’s VA chart and CMT level at preoperative,
1 month and after 2 months.

Similarly, there was a statistically significant
negative correlation found between HbA1c level of
the studied patients and both OCTA c and OCTA v
level at 1 month and at 2 months.

Our results showed a dlight decrease of the ves-
sel density in the central subfield one month after
the injection with a percecntage change of —1.20+
4.26 but with no significant difference; however,
there was more decrease in the vessel density in the
same subfield from the preoperative density with a
percentage change of —3.00+6.14 two months after
the injection with a highly significant difference.

In addition, the vessel density in the four par-
afoveal subfields showed a slight decrease one
month after the injection with a percentage change
of —0.36+1.83 but it was of no significant difference
while a highly significant difference with a percent-
age change of —1.81+2.21 was observed in the same
fields two months after the injection.

Our study stands out from the previous studiesin
two aspects. Thefirst isthat all our patients had only
diabetic macular edema and no other macular pa-
thology or previous ocular surgeries within the last
6 months. The second is that only one anti-VEGF
was used, namely Ranibizumab. The two factors
may have helped to produce more reliable results.

Although we excluded images with severe dis-
tortion, the possibility of a measurement error due
to other forms of artifacts including segmentation,
motion, and projection artifact should be consid-
ered

However, our limitations are also obvious,
namely the small sample size, the short follow up
period, and the fact that results were reported af -
ter only one 1V injection and not after repeated
injections. Also, despite OCTA providing an accu-
rate method to measure the superficial retinal ves-
sel density, the projection artifact embedded in the

technology might lead to an overestimation of the
deep retinal vessel density. We recommend further
studies to rectify these limitations.

Conclusion:

A single 1V injection of Ranibizumab in eyes
with DME showed non significant vascular density
changes after one month of injection in both central
and paraoveal subfileds but a statistically significant
decrease in vascular density 2 months after injec-
tion.
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