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ABSTRACT

Diabetic retinopathy (DR) is one of the leading causes of blindness, with macular ischemia being a central
factor in its progression. The foveal avascular zone (FAZ), a region of the macula devoid of blood vessels, is
commonly used as a marker of macular ischemia in diabetic retinopathy. Traditionally, fluorescein angiography
(FA) has been used to qualitatively assess changes in the FAZ. However, with the advent of optical coherence
tomography (OCT) and newer technologies like optical coherence tomography angiography (OCTA), both
qualitative and quantitative assessments of the FAZ have become possible. While qualitative assessments
involve subjective evaluations of the FAZ's shape and size, quantitative assessments measure parameters such
as the FAZ's area, perimeter, and circularity, offering a more objective, consistent, and reproducible approach.
This paper reviews the advantages and limitations of both assessment methods, discussing their applicability in
monitoring the progression of diabetic retinopathy and their relationship to macular ischemia. Quantitative
assessments provide more accurate and standardized measurements, which are essential for tracking disease
progression and evaluating treatment outcomes.
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INTRODUCTION:

Optical ~ coherence  tomography  (OCT)  has
revolutionized retinal imaging by providing cross-
sectional images of the retina with high resolution. In
recent years, optical coherence tomography
angiography (OCTA) has emerged as a non-invasive
technique to visualize the retinal vasculature in detail.
OCTA can provide both qualitative and quantitative
evaluations of the FAZ. In qualitative assessment, the
FAZ is visually categorized based on its size, shape,
and borders (2). In quantitative assessment, parameters
The foveal avascular zone (FAZ), the central region of such as FAZ area, perimeter, and Circu]arity are
the macula devoid of blood vessels, is an essential area measured Objectively’ providing more reproducible
for assessing macular ischemia. Changes in the FAZ, and precise data.

such as enlargement or irregularity, often reflect the
degree of ischemia in the retina. FAZ assessment has
traditionally been done qualitatively using fluorescein
angiography (FA), which visualizes the retinal
vasculature through injected dye. This method,
although useful, has limitations, including its invasive Aim and Objectives
nature, poor resolution in some cases, and dependence Aim:

on the operator’s skill for interpretation (1). _r _r
P s 1 To compare the qualitative and quantitative methods of
assessing the foveal avascular zone (FAZ) in diabetic

Diabetic retinopathy (DR) is a progressive retinal
disease caused by prolonged high blood sugar levels,
leading to changes in the retinal microvasculature. It is
classified into stages, ranging from non-proliferative
diabetic retinopathy (NPDR) to proliferative diabetic
retinopathy (PDR). One of the most significant
complications of DR is macular ischemia, which
occurs due to the loss of retinal capillaries supplying
the macula, resulting in vision loss.

The current study aims to compare the qualitative and
quantitative assessments of the FAZ in diabetic
retinopathy, exploring their clinical significance and
utility in evaluating macular ischemia.
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retinopathy and to evaluate their relevance in
monitoring macular ischemia.
Objectives:

1. To assess the FAZ morphology in diabetic
retinopathy using qualitative methods and classify
it into normal, enlarged, or irregular categories.

2. To measure quantitative parameters of the FAZ,
including area, perimeter, and circularity index,
and assess their correlation with diabetic
retinopathy severity.

Materials and Methods
Study Design:

A cross-sectional study was conducted on 40 diabetic
retinopathy patients (20 with non-proliferative diabetic
retinopathy [NPDR] and 20 with proliferative diabetic
retinopathy [PDR]) and 20 healthy controls, aged 40-
70 years.

Inclusion Criteria:

e Diagnosed with diabetic retinopathy (NPDR or
PDR).

e Age between 40 and 70 years.

e Ability to consent for participation.
e No history of other retinal diseases.
Exclusion Criteria:

e Presence of other retinal pathologies (e.g., age-
related macular degeneration).

e Media opacities (e.g., cataracts).

e Inadequate quality OCTA images.

Imaging Technique:

All  participants underwent OCTA using a
commercially available system (Cirrus HD-OCT, Carl
Zeiss Meditec). A 3x3 mm scan centered on the
macula was used for FAZ assessment.

Qualitative FAZ Assessment:

Two experienced ophthalmologists independently
evaluated the FAZ morphology. The FAZ was
classified as:

e Normal: Regular circular shape with well-defined
borders.

e Enlarged: Increased size compared to normal
values.

e Irregular: Distorted or asymmetrical FAZ borders.
Quantitative FAZ Assessment:

The FAZ area (in mm?), perimeter (in mm), and
circularity index were measured using built-in software
of the OCTA system. The circularity index was
calculated as:

Circularity Index=4nxAreaPerimeter2\{Circularity
Index} = \frac{4 \pi \times \{Area}} {\{Perimeter}
A2} Circularity Index=Perimeter24nxArea

Statistical Analysis:

Data were analyzed using SPSS. Descriptive statistics
were calculated for all variables. Comparison between
groups was done using ANOVA. Correlation between
FAZ parameters and diabetic retinopathy severity was
assessed using Pearson’s correlation coefficient.

Results

Table 1: Qualitative FAZ Classification

DR Severity Normal FAZ (%) | Enlarged FAZ (%) | Irregular FAZ (%)
Mild NPDR (n=20) 85% 10% 5%

Severe NPDR/PDR (n=20) | 30% 40% 30%

Control Group (n=20) 95% 5% 0%

Table 2: Quantitative FAZ Parameters

DR Severity FAZ Area (mm?) | FAZ Perimeter (mm) | Circularity Index
Mild NPDR (n=20) 0.22 +0.06 48+1.2 0.92 £0.05
Severe NPDR/PDR (n=20) | 0.40 + 0.10 6.5+1.5 0.77 £0.10
Control Group (n=20) 0.18 £0.05 4.0+0.5 0.95+0.03
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Discussion

In this study, quantitative assessment of the foveal
avascular zone (FAZ) demonstrated significant
differences between mild and severe stages of diabetic
retinopathy (DR), which were not as clearly evident
with qualitative assessment. Patients with severe
NPDR and proliferative diabetic retinopathy (PDR)
showed increased FAZ area and a decrease in
circularity index, indicating the presence of macular
ischemia and poor retinal perfusion.

The qualitative assessment, while useful for quick
clinical evaluations, has limitations, particularly in
advanced stages of DR where the FAZ may appear
distorted or irregular. These subjective visual
evaluations can be prone to interobserver variability,
which may reduce their reliability (3).

On the other hand, quantitative FAZ parameters (area,
perimeter, circularity index) provide more objective,
consistent, and reproducible data, making them
invaluable for tracking disease progression and
evaluating  the  effectiveness of  therapeutic
interventions.  These = measurements  offer a
standardized method to assess changes in the FAZ over
time, making them more suitable for longitudinal
studies and clinical trials.

Previous studies have also highlighted the advantages
of quantitative analysis over qualitative methods. For
instance, Cunha-Vaz et al. (2003) demonstrated that
macular ischemia is more accurately quantified using
area-based measurements (4). Similarly, Tufail et al.
(2003) and Spaide et al. (2005) suggested that FAZ
area correlates strongly with DR severity and is
predictive of visual outcomes (5, 6, 7).

Conclusion

Both qualitative and quantitative methods for assessing
the foveal avascular zone (FAZ) in diabetic retinopathy
provide valuable information, but quantitative methods
offer greater precision, reproducibility, and objectivity.
These methods are better suited for tracking disease
progression, evaluating treatment response, and
understanding the relationship between macular
ischemia and visual outcomes in diabetic retinopathy.
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