/
o2o Resmits
0.00 Publishing

Open Journal of Ophthalmology, 2021, 11, 176-190
https://www.scirp.org/journal/ojoph

ISSN Online: 2165-7416

ISSN Print: 2165-7408

Obese Foveal Avascular Zone Assessed by
Optical Coherence Tomography Angiography of
the Retina: Is There a Relation to Comorbities?

Jamilla Viana Silva Asforal, Marcio Bittar Nehemy?,
Diego Nery Benevides Gadelha?, Carlos Teixeira Brandt!*

"Medical School, UNIFACISA, Campina Grande, Paraiba, Brazil
2Ophthalmology, Federal University of Minas Gerais, Belo Horizonte, Brazil

Email: *carlosbrandt@bol.com.br

How to cite this paper: Asfora, J.V.S,
Nehemy, M.B., Gadelha, D.N.B. and Brandt,
C.T. (2021) Obese Foveal Avascular Zone
Assessed by Optical Coherence Tomogra-
phy Angiography of the Retina: Is There a
Relation to Comorbities? Open Journal of
Ophthalmology; 11, 176-190.
https://doi.org/10.4236/0joph.2021.112014

Received: February 26, 2021
Accepted: May 28, 2021
Published: May 31, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Purpose: To investigate the foveal avascular zone (FAZ) in obese by optical
coherence tomography angiography (OCT-A) and to evaluate the findings of
structural optical coherence tomography (OCT) and their relations with
comorbidities. Methods: It was included 35 obese (study group) and 30 nor-
mal individuals (control group). Patients with retinal diseases and retinal
treatments were excluded. The images were obtained using the Topcon®.
Results: The mean areas of FAZ in superficial plexus (FAZ-SP) and deep
plexus (FAZ-DP) were significantly greater in the study group: FAZ-SP was
405.0 + 136.4 um’ in the obese group and 307.3 + 78.6 um’ in the control
group and in the left eye (LE) 477.1 + 124.4 um” in the obese group and 384.0
+ 88.7 um’ in the control group. This difference was statistically significant
(RE: p = 0.0014 and LE: p = 0.0012). The mean area of the FAZ-DP was 491.0
+ 124.4 um’ (Right eye—RE) in the obese group and 384.4 + 88.7 pm” in the
control group and in the left eye (LE) was 497.9 + 124.1 um’ in the obese
group and 484.9 + 92.7 um’ in the control group. There were no correlations
regarding FAZ-SP and FAZ-DP in both eyes with fasting blood glucose, gly-
cated hemoglobin, total cholesterol and fractions and triglycerides. A signifi-
cant association between enlargement of FAZ-DP and type 2 diabetes melli-
tus (p = 0.0160) was observed. Conclusion: The FAZ areas in superficial and
deep plexus achieved significantly greater values in the study group. There
was a significant association between a larger deep FAZ area and type 2 di-
abetes mellitus. It is necessary an evaluation with a larger sample size to cor-
roborate the findings.
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1. Introduction

Obesity is excessive fat accumulation, diagnosed by a body mass index (BMI) 2
30 kg/m’® [1]. It has become a major public health problem at a pandemic level
[1] [2]. It is associated with an increase in risk factors for morbidities including
diabetes, cardiovascular and kidney diseases, cancer and eye diseases [3]-[11]. In
addition, obesity is associated with changes in lipid metabolism and hypoxia and
low blood flow that can affect various tissues, particularly the retina, which is
highly dependent on arterial flow and good oxygenation [12].

The retina presents high oxygen consumption, generating intense oxidative
stress and its radicals, which makes it vulnerable over time. Modifications of the
amounts of oxygen can alter its outer layer and the retinal pigment epithelium
(RPE), creating a diverse gradient of oxidative damage in the photoreceptor
components of the inner layer [12]. Additionally, the retinal photoreceptors
contain high levels of polyunsaturated fatty acids. These peculiarities of the
oxidative and lipid metabolism of the retina predispose to degenerative events.
The protection for this continuous aggression can prevent its degeneration [13].

Although there are several studies about obesity, its forms of treatment and
ophthalmological complications, there is still a lack of controlled studies in Brazil
on this subject [14] and specifically on changes in the foveal avascular zone (FAZ),
in which there may be a decrease retinal microvasculature and enlargement of this
area due to vascular interruption [15]. It should be emphasized that non-invasive
and safe monitoring of the FAZ dimensions can be an important approach for
early diagnosis, monitoring and treatment of type II diabetes, arterial hypertension
and possibly obesity with and without comorbidities [16] [17] [18] [19].

With the optical coherence tomography (OCT) and with high-resolution
structural and vascular image of the entire thickness of the retina and choroid
through optical coherence tomography angiography (OCT-A), there was an in-
crease in the interest for this new tool to study changes in systemic medical con-
ditions [16] [17] [18] [19].

The assessment of the hemodynamic status of the retina of obese individuals
is made possible using OCT-A, allowing the measurement of FAZ and detecting
early possible systemic vascular changes [18] [19]. As far as we know, there are
no published studies on this topic, and the present study proposes to evaluate,
through OCT-A, FAZ in obese individuals and the possible relations between
FAZ and comorbidities, including parameters of clinical evaluation, biochemical
tests and lifestyle habits.

2. Methods

The observational, cross-sectional and analytical study was performed at the Re-
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tina Department at the Hospital da Visdo (Eye Care Center) in Campina Gran-
de-Paraiba Brazil from February 2019 to February 2020.

Thirty-five obese individuals with or without comorbidities (study group)
were included, according to the BMI classification (BMI greater than or equal to
30). In the control group, 30 individuals without obesity (BMI between 18.5 and
24.9) and without clinical or ophthalmologic comorbidities were recruited. The
ages ranged from 26 to 58 years in the study group and from 20 to 57 years in
the control group. Individuals were cared at the Hospital da Visdo. Those who
met the criteria were invited to voluntarily participate in the research and sent to
the Retina Department.

Individuals with endogenous obesity (such as Cushing’s syndrome) were ex-
cluded. Retinal diseases such as vascular occlusions, age-related macular degenera-
tion (AMD), uveitis, retinal dystrophies, as well as patients with a history of intra-
ocular surgery, macular photocoagulation (focal or grid), panphotocoagulation and
intra-vitreous injections were also excluded.

All information from these individuals was collected: identification, anthro-
pometric data, biochemical data and lifestyle.

Anthropometric data were measured: weight, height, BMI and waist circum-
ference. Biochemical data from the last six months (fasting blood glucose, gly-
cated hemoglobin, total cholesterol and fractions and triglycerides) were col-
lected.

The patients were stratified according to the existing morbidities and under-
went a complete eye exam. In addition, it was obtained OCT images: central
macular thickness, subfoveal choroidal thickness, mean peripapillary retinal
nerve fiber layer thickness, superior peripapillary retinal nerve fiber layer thick-
ness, inferior peripapillary retinal nerve fiber layer thickness, nasal peripapillary
retinal nerve fiber layer thickness and temporal peripapillary retinal nerve fiber
layer thickness and OCT-A (superficial plexus and deep plexus). Best corrected
visual acuity was measured using the Snellen table and was converted to Log-
MAR for statistical analysis.

The images of the OCT and OCT-A of 3 x 3 mm were obtained using the
Topcon® DRI OCT-1 Triton/Plus. All images were evaluated by two investiga-
tors with the measurement of the FAZ area performed manually. Three consecu-
tive measurements were taken by each examiner and the mean of these mea-
surements was expressed at the end.

The results of the quantitative variables were expressed by their means and
standard deviations (SD). Qualitative variables were expressed by their absolute
and relative frequencies. Student’s t test was used to assess differences between
means when the two numerical sets passed the normality test. If not, the Mann
Whitney test was used. For comparison between means of more than two nu-
merical sets, the ANOVA test was used, if the value was equal to or less than
0.05, the Kruskal-Wallis test was used. Fisher’s exact test and chi-square test

were used to verify differences between frequencies. In order to assess the possi-
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ble correlation between clinical parameters and the FAZ areas, Pearson’s linear
correlation test was used when the two numerical sets passed the normality test
and the Spearman correlation test if the sets did not pass the normality test. p <
0.05 was considered as the limit for rejecting the null hypothesis.

The project was approved by the UNIFACISA Human Research Ethics Com-
mittee. Patients were made aware of the details of the research and signed the

Free and Informed Consent Form.

3. Results

Thirty-five obese were recruited, 19 (63.3%) women and 11 (36.7%) men. The
ages in the study group ranged from 26 to 58 years, with a mean of 42.7 + 9.5
years. In the control group, 30 individuals were recruited, 24 (80%) women and
6 (20%) men, with ages ranging from 20 to 57 years, with a mean of 37.6 = 11.0
years. Thus, homogeneity was established in relation to age (p = 0.0515) and
frequency of male and female in both groups (p = 0.2516).

Thirteen (37.1%) of the obese had systemic arterial hypertension, 10 (28.6%)
were diabetic, 13 (37.1%) had no comorbidities, 4 (11.4%) were smokers and 9
(25.7%) practiced regular physical activity. Regarding the classification of obesi-
ty: 20 (57.1%) had class I obesity, 6 (17.1%) were class II and 9 (25.7%) were
class III. The 35 (100%) obese had abdominal obesity with abdominal circumfe-
rence ranging from 90 to 150 cm, with a mean of 109.5 + 11.6 cm and 12 (34.3%)
had metabolic syndrome. In the control group, none of the individuals had sys-
temic arterial hypertension or diabetes, 3 (10%) were smokers and 12 (40%)
practiced regular physical activity. None had abdominal obesity or met criteria
for metabolic syndrome. The frequency of smoking (p = 0.4716) and physical
activity (p = 0.5889) were homogeneous between the two groups.

Weight, BMI (body mass index) and IOP (intraocular pressure) in both eyes
had significantly higher measurements in the study group (p = 0.0001, p =
0.0001, p = 0.0001 in both eyes) while height measurements did not differ be-
tween the two groups (p = 0.7644) (Table 1).

The FAZ area, both the superficial plexus (FAZ-SP) and the deep plexus
(FAZ-DP), achieved significantly higher values in the study group. The mean
area of the FAZ-SP was 405.0 + 136.4 um” in the right eye in the obese group and
307.3 £ 78.6 um?” in the control group and in the left eye 477.1 + 124.4 pm” in the

Table 1. Clinical characteristics of the study and control groups.

Parameters Study (n = 35) Control (n = 30) p value
Age (years) 42.7+9.5 37.6 £ 11.0 0.0515
Weight (kg) 95.1+17.6 62.0 + 8.1 0.0001
Height (cm) 162.4 £ 10.1 163.8 £ 8.3 0.5098
BMI (kg/m?) 359+49 23.0% 1.6 0.0001
OFGmHY  gicalas  Imiassan LE. 000
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obese group and 384 + 88.7 um” in the control group. This difference was statis-
tically significant (RE: p = 0.0014 and LE: p = 0.0012). The mean area of the
FAZ-DP was 491.0 + 124.4 um” in the right eye in the obese group and 384.4 +
88.7 um’ in the control group and in the left eye was 497.9 + 124.1 um” in the
obese group and 484.9 + 92.7 um’ in the control group. The differences between
the two groups were also statistically significant (p = 0.0012 in the RE and p =
0.0005 in the LE).

No significant differences were found between the two groups for measures of
central macula thickness (CMT: central macular thickness), subfoveal choroid
thickness (SFChT: subfoveal choroidal thickness), mean peripapillary retinal
nerve fiber layer thickness (M-RNFL), superior peripapillary retinal nerve fiber
layer thickness (S-RNFL), inferior peripapillary retinal nerve fiber layer thick-
ness (I-RNFL), nasal peripapillary retinal nerve fiber layer thickness (N-RNFL)
and temporal peripapillary retinal nerve fiber layer thickness (T-RNFL).

Table 2 shows the means and standard deviations of the OCT-A and struc-
tural OCT measurements of the study and control groups.

The means of measurements made independently by two observers did not reveal
a significant difference (p > 0.05). Similarly, the correlation between measurements
made by these observers revealed a strong correlation (r = 0.84) (Figure 1).

In eyes of the control group, significantly smaller areas of FAZ-SP and FAZ-DP
were observed, as shown in an OCT-A image in Figure 2, reflecting the hemo-

dynamic pattern considered normal.

Table 2. Comparison between findings of structural OCT and OCT-A in the study and
control groups.

Measures Obese Control p value
OD 229.8 +16.7 OE 227.8 £ 15.5 0.8953
CMT (um)
OE 233.7 £22.2 OE 225.0+17.8 0.1995
OD 260.9 + 36.1 OD 264.0 +£44.9 0.9843
SEChT (um)

OE 261.4 +38.0 OE 257.5 £42.1 0.6955
OD 106.8 + 16.7 OD 110.2+1.0 0.8332

M-RNFL (um)
OE 106.1 + 14.8 OE 110.5 £ 10.7 0.1763
RE 133.0 £ 24.6 RE 134.5£17.9 0.7671

S-RNFL (um)
LE 132.8 £24.9 LE 143.0 £17.4 0.0586
RE 139.6 +£25.2 RE 143.2 £17.7 0.9318

I-RNFL (um)
LE 139.4 + 20.6 LE 144.3 £ 16.4 0.2880
RE 84.4 +15.8 RE 87.6 + 14.7 0.3345

N-RNFL (pm)
LE 84.9 + 16.1 LE 87.4 +15.0 0.6345
RE 83.9 + 15.1 RE 85.6 + 13.9 0.4481

T-RNFL (um)
LE 84.2 + 14.3 LE 87.3 +13.1 0.6153
RE 405.0 £ 136.4 RE 307.3 £78.6 0.0014

FAZ-SP (pm?)
LE 477.1 £124.4 LE 384.0 + 88.7 0.0012
) RE 477.1 £ 1244 RE 384.4 + 88.7 0.0012

FAZ-DP (um?)
LE 497.9 + 124.1 LE 484.9 £ 92.7 0.0005
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Figure 1. Correlation between FAZ measurements made by independent observers (r = 0.7024).

(b)
Figure 2. OCT-A (3 x 3 mm) of the right eye of a 40-year-old control group individual,
female: (a) superficial plexus and (b) deep plexus.

In some obese, with and without comorbidities, the widening of the FAZ-SP
and FAZ-DP and signs of retinal ischemia were demonstrated in their OCT-A
images (Figure 3 and Figure 4). One of the patients in the study group had type
2 diabetes showing signs of ischemia in his OCT-A with enlargement and distor-
tion of the shape of his FAZ-SP and FAZ-DP (Figure 4). This was the only di-
abetic patient (out of a total of 10 in the study group) who had signs of diabetic
retinopathy on OCT-A.

In the study group, the FAZ area in the superficial plexus was significantly
smaller than the FAZ area in the deep plexus (p = 0.0152 in the right eye and p =
0.0053 in the left eye) and the correlations between the FAZ area in the superfi-
cial plexus and the FAZ area in deep plexus were also significant (p < 0.0001, r =
0.7032, 95% CI 0.4832 - 0.8397 in the right eye and p < 0.0001, r = 0.8874, 95%
CI 0.7829 - 0.9432 in the left eye) (Figure 5).

In the control group, the area of the FAZ in the superficial plexus was signifi-
cantly smaller than the area of the FAZ in the deep plexus (p = 0.0008 in the
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right eye and p = 0.0023 in the left eye) and the correlation between the area of
the FAZ in the superficial and deep plexus was also significant (p < 0.0001, r =
0.8485, 95% CI 0.7211 - 0.9308 in the right eye and p < 0.0001, r = 0.8663, 95%
CI 0.7356 - 0.9348 in the left eye) (Figure 6).

Figure 3. OCT-A (3 x 3 mm) of the right eye of a 46-year-old female in the study group,
without comorbidities: (a) superficial plexus and (b) deep plexus.

Figure 4. OCT-A (3 x 3 mm) of the right eye of a study group patient (46 years old, male
with type 2 diabetes mellitus): (a) superficial plexus and (b) deep plexus.
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Figure 5. Correlation between FAZ in superficial plexus and FAZ in deep plexus in obese.

(a) right eye and (b) left eye.
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Figure 6. Correlation between FAZ in superficial plexus and FAZ in deep plexus in the control
group. (a) right eye and (b) left eye.

There were no correlations with FAZ-SP and FAZ-DP in both eyes with fast-
ing blood glucose, glycated hemoglobin, total cholesterol and fractions and trig-
lycerides (Table 3 to Table 8).
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Table 3. Correlation between laboratory tests and FAZ.

Fasting blood glucose
Measures

r value p value
RE -0.0752 0.6678

FAZ-SP (um?)
LE -0.1917 0.2699
RE 0.2932 0.0874

FAZ-DP (um?)
LE -0.0187 0.9149

Table 4. Correlation between laboratory tests and FAZ.

Glycated hemoglobin
Measures

r value p value
RE 0.0502 0.7747

FAZ-SP (um?)
LE -0.1616 0.3538
RE 0.2436 0.1585

FAZ-DP (um?)
LE -0.0793 0.6506

Table 5. Correlation between laboratory tests and FAZ.

Total cholesterol

Measures

r value p value
RE 0.0472 0.7874

FAZ-SP (um?)
LE -0.0891 0.6107
RE 0.0142 0.9356

FAZ-DP (um?)
LE -0.0823 0.6385

Table 6. Correlation between laboratory tests and FAZ.

Triglycerides
Measures

r value p value
RE -0.054 0.7520

FAZ-SP (um?)
LE -0.2457 0.1548
RE 0.0373 0.8315

FAZ-DP (um?)
LE -0.1225 0.4833

Table 7. Correlation between laboratory tests and FAZ.

High-density lipoprotein (HDL)

Measures

r value p value
RE -0.1595 0.3599

FAZ-SP (um?)
LE 0.0245 0.8887
RE -0.1566 0.3691

FAZ-DP (um?)
LE 0.0048 0.9780
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Table 8. Correlation between laboratory tests and FAZ.

Low-density lipoprotein (LDL)

Measures

r value p value
RE 0.0908 0.6036

FAZ-SP (um?)
LE -0.0980 0.5752
RE 0.0347 0.8432

FAZ-DP (um?)
LE -0.1126 0.5197

No significant association was found between FAZ-SP and comorbidities and
life habits. Although, there was a significant association between a larger deep
FAZ area and type 2 diabetes mellitus (p = 0.0160).

4. Discussion

The choice of an imaging method that assesses the effect of obesity in the retinal
microcirculation is a relevant topic, which can help the management of this dis-
ease by assessing the hemodynamic status in the vascular plexuses of the retina,
including the measurement of the foveal avascular zone. OCT-A comes as a
promising option, providing a better study and understanding of ocular in-
volvement in obesity, including the possibility of predicting changes that would
only be detected after fundoscopy and fluorescein angiography exam, as has
been described for several vascular diseases of the retina [15]-[20].

So far, to the best of our knowledge, the present study was the first to assess,
through the OCT-A, FAZ in obese individuals, checking for possible relation-
ships between FAZ and comorbidities, including parameters of clinical evalua-
tion, biochemical tests and lifestyle habits.

Obesity, as a disease of multifactorial etiology and risk factor for several com-
orbidities, requires a multidisciplinary team approach and the ophthalmologist
must be an integral part of this preventive and therapeutic intervention, espe-
cially in the control of chronic non-communicable diseases that have ocular re-
percussions [3]-[11].

In the ophthalmological evaluation, significantly greater values of intraocular
pressure were found in obese in both eyes, corroborating a finding already de-
scribed in other studies in the literature [9] [10]. The increased intraocular
pressure (IOP) in obese does not yet have a well-described pathophysiological
mechanism, which may be related to hyperleptinemia present in obesity, which
can trigger oxidative damage to the trabecular mesh, or else to the increase in
orbital fat and blood viscosity, which increase episcleral venous pressure. and
reduces the flow of aqueous humor [21].

FAZ has the fluorescein angiography as the gold standard image exam for its
evaluation, although without the possibility of differentiating between superficial
and deep vasculature of the retina [22]. Thus, assessment of the FAZ has been
consolidated through the OCT-A, which allows visualization of the superficial

and deep capillary plexuses of the retina allowing the delimitation of the superfi-
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cial and deep foveal avascular zones and calculation of their areas. To determine
the relationship between variation in the area of the FAZ and retinal diseases, it
is essential to understand the variation of the FAZ in healthy individuals [16]
[17] [18] [19] [23].

In obese as well as in the control group, the area of the FAZ in the superficial
plexus was significantly smaller than the area of the FAZ in the deep plexus,
coinciding with findings already found in other studies [24]. There was a signif-
icant correlation between the FAZ area in the superficial plexus and the FAZ
area in the deep plexus in both eyes, as described in the literature [25]. The larg-
er area of the FAZ in the deep plexus can be explained in part because in that
plexus the vessels are actually moving into the inner plexiform layer/ganglion
cell layer as all of these anatomic layers narrow at the fovea [24].

The size of the FAZ reflects the status of the capillaries in the macular area
and has a strong correlation with the severity of capillary non-perfusion, which
can be observed in retinal diseases of an ischemic nature, with the possibility of
decreasing the retina microvasculature and enlarging this area due to vascular
interruption [15]-[20].

BMI can result in reduced capillary density of the skin and less tissue perfu-
sion, one of the first detectable changes in microvascular function in overweight
individuals [15]. Mechanisms already described associated with high BMI such
as changes in hormone levels (increase in leptin levels and decrease in ghrelin
levels), vasodilators (decrease in nitric oxide levels), vasoconstrictors (increase in
endothelin-1 and angiotensin-II levels), induction of neurotoxicity, decrease in
blood flow, mechanical factors and oxidative stress may play an important role
in the development of eye diseases [9], including microangiopathy in retinal
vessels, with possible change in vascular density and widening of the foveal
avascular zone in obese people compared to patients with BMI in the normal
range. In the present study, the means of FAZ areas in the superficial and deep
plexus achieved significantly greater values in the obese in both eyes.

In relation to comorbidities, in the study group, a significant association was
found between increasing of the FAZ area in deep plexus and type 2 diabetes
mellitus. Diabetic eyes are known to present impairment of macular microcircu-
lation even before the onset of retinopathy and the assessment of the area of the
FAZ has been used for the early detection of diabetic retinopathy [26] [27]. The
perifoveal intercapillary area in OCT-A appears to increase in size as the level of
diabetic retinopathy progresses [20]. The increased FAZ area in the superficial
and deep plexus can detect the lack of integrity of the vascular arches around the
FAZ in diabetics, with vascular abnormalities being more pronounced in the
deep vascular layer [16].

No relation was found between increasing of the FAZ area in the superficial
and deep plexus and systemic arterial hypertension in this study. However, there
are reports of changes in the retina microvasculature in hypertensive patients
through evaluation by OCT-A [18]. The area of the FAZ was significantly en-
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larged and the vascular density of the retina significantly reduced in hyperten-
sive patients compared to healthy patients, suggesting that OCT-A can identify
early hypertensive damage helping to monitor disease progression [18] [19].

In the present study, no significant differences were found between the mea-
surements taken of central macula thickness, subfoveal choroidal thickness,
mean peripapillary retinal nerve fiber layer thickness, superior peripapillary re-
tinal nerve fiber layer thickness, inferior peripapillary retinal nerve fiber layer
thickness, nasal peripapillary retinal nerve fiber layer thickness and temporal pe-
ripapillary retinal nerve fiber layer thickness between the study group and the
control group. It is interesting to note that there are studies that describe a de-
crease in the subfoveal choroidal thickness [9], a decrease in the thickness of the
retinal nerve fiber layer [9] [11] and an increase in macular thickness [8] in ob-
ese individuals. It is possible that these findings are due to samples with different
characteristics such as refractive errors, for example.

The correlations between laboratory tests and measurements of superficial
and deep FAZ areas were not significant. As already described, the involvement
of macular microcirculation in diabetics [16] [17] [22] could be corroborated by
the correlation with laboratory tests such as fasting blood glucose and glycated
hemoglobin, however, there was not verified these correlations in the present
study. Values related to the lipid profile could have shown a correlation with a
larger FAZ area [28], however, such correlations were not found.

In relation to life habits, no association was observed between FAZ areas in
superficial and deep plexus with smoking and physical activity, probably due to
the sample size, since there are reports in the literature of enlargement of FAZ
areas in smokers [29] and smaller FAZ areas in practitioners of physical activity
[30].

Study limitations: the main limitations of the present study are the relatively
small sample size and the heterogeneity of clinical data, since obese individuals
have several comorbidities that affect clinical parameters and which may even-
tually influence the findings in OCT and OCT-A. It was not possible compare
within the obese group diabetes versus non-diabetes because of the small sample
size. The larger sample size and a multivariate analysis, which is particularly ne-
cessary in the evaluation of patients with multiple comorbidities, could corrobo-
rate the association between obesity and changes in imaging tests. Regarding the
possible measurement error of independent observer, it was observed that there
was no difference between the mean of the measurements of the two observers
and a strong correlation was found between these measurements, and good ac-
curacy should be considered in the measurements performed of the FAZ of the

obese and the control group recruited for this study.

5. Conclusion

The FAZ areas in superficial and deep plexus achieved significantly greater val-

ues in the study group. There was a significant association between a larger deep
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FAZ area and type 2 diabetes mellitus. It is necessary an evaluation with a larger

sample size to corroborate the findings.
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