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Abstract:

Objectives: The present study was to compare the optical coherence tomography and color fundus photography
in the screening of age related macular degeneration.

Methods: A single 5 figures identification code (ID) was assigned to each subject. A single fifty degrees non-
mydriatic CFP centered onto the fovea was obtained for each eye, and then analyzed. The OCT analysis was
performed on a single horizontal, 6 mm linear scan with fixation center onto the fovea, in both eyes. A non-
sequential analysis of all images of the 100 subjects was performed by grader, All CFP and OCT images were
anonymously and independently analysed to prevent the influence of one imaging analysis on the other.
Results: out of 100 patients, most of the patients 65(65%) were males. On the CFP assessment of eyes,
79(39.5%) eyes had no AMD. 90(45%) had ungradable. 18(9%) eyes had suffered with other diseases. And
13(6.5%) had AMD. On OCT assessment, 148(74%) had no AMD. 22(11%) eyes had AMD. 21(10.5%) had
suffered with other diseases. And 9(4.5%) eyes had ungradable.

Conclusions: Optical coherence tomography (OCT) is better choice of assessment tool for the diagnosis and
grading of macular degeneration as compared to Color Fundus Photography (CFP). The use of OCT in the
screening of AMD should be considered mandatory due to its high yield, reduced costs and simple accessibility.
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Introduction

Optical coherence tomography (OCT) has between screenings using FP with OTC and FP

revolutionized the way in which vitreoretinal
diseases are assessed and studied. The usefulness of
OCT in clinical practice is becoming increasingly
relevant [1]. Frequently, the general population
undergoes eye examinations to procure eyeglasses.
Eye exams with fundus photography that are
conducted by optometrists are limited, because FP
does not show all of the possible posterior pole
alterations. In Spain, the optometrist cannot use
mydriatic drops, meaning that using FP as part of
an optometrist’s practice encounters some
problems, such as miosis. Furthermore, non-
mydriatic FP is associated with some limitations,
such as corneal opacity or the opacity of the ocular
media [2]. So far, various articles have compared
OCT to FP in relation to different characteristics,
such as their ability to improve glaucoma screening
[3], or in the screening of age related macular
degeneration [4]. The findings demonstrated
substantial differences in the diagnostic accuracy
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alone. In a glaucoma screening, FP’s sensitivity
was 55.4% while the sensitivity of FP + OCT was
80%; however, their levels of specificity were
similar (92%). In the screening of age-related
macular degeneration, 97.7% of the images were
gradable using OCT while only 52.4% were
gradable using FP [4].

Age-related macular degeneration (AMD) is the
most common cause of visual impairment and
blindness in developed countries, particularly in
people older than 55 years [5,6]. A worldwide
prevalence of 8.7% has been reported, increasing to
17.6% in people older than 70 and to 25% in
people older than 80 years [5,6]. Moreover, the
estimates for people with European ancestry
resulted higher compared with the global estimates
and these numbers are expected to increase to 15%
by 2050, mainly because of population ageing [6].
In the early phases of AMD visual symptoms may
be absent or mild, thus unnoticed by the patient.
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Conversely, the late phases of AMD (i.e.
geographic atrophy and neovascular AMD) are
characterized by a significant central visual loss,
causing a relevant limitation of daily life activities.
The introduction of anti-vascular endothelial
growth factor (VEGF) intravitreal therapy has
notably improved the visual prognosis for patients
affected by neovascular AMD, mainly providing a
limitation of macular lesions and the maintenance
of a relatively good visual acuity [7,8]. However,
patients often refer to physician when the disease
has already caused significant and irreversible
macular damage and vision loss. Therefore, the
early identification of patients at risk is extremely
important [9]. Color fundus photography (CFP) is
currently the gold standard for AMD screening and
allows the detection and grading of this disease
[8,10]. However, CFP analysis may be sometimes
difficult because of poor image quality (media
opacities, pupil size and other technical conditions,
such as technical ophthalmic imaging expertise, in
particular) limiting the grading of AMD lesions
[11]. Objectives of our study was to compare the
optical coherence tomography and color fundus
photography in the screening of age related
macular degeneration.

Material and Methods

The present study was conducted in the Department
of Ophthalmology, Shri Krishna Medical College
and Hospital, Muzaffarpur, Bihar during a period
from May 2024 to October 2024. A total of 100
older patients (age >50 years) were enrolled.

Procedures: The screening involved a total of 100
subjects older than 55 years, who voluntarily
underwent fundus photography and Spectral
Domain OCT examination. Both investigations
were simultaneously obtained with a single non-
mydriatic device (Topcon 3D OCT-1 Maestro2) on
a hi-tech mobile unit.

A single 5 figures identification code (ID) was
assigned to each subject. A single fifty degrees
non-mydriatic CFP centered onto the fovea was
obtained for each eye, and then analysed. The OCT
analysis was performed on a single horizontal, 6
mm linear scan with fixation center onto the fovea,
in both eyes. A non-sequential analysis of all
images of the 100 subjects was performed by one
grader. All CFP and OCT images were
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anonymously and independently analysed to
prevent the influence of one imaging analysis on
the other.

Images Grading: For each image the dichotomous
parameter  "gradable/ungradable" was firstly
recorded, for both CFP and OCT scan separately.
Then, grading was separately performed for CFP
and OCT scans, for each gradable image. CFP were
graded according to the Clinical Classification
System: score 0 was assigned to normal (no
abnormality) findings, 1 to normal ageing changes,
2 to early AMD (i.e. medium size drusen), 3 to
intermediate AMD (i.e. large drusen and/or
pigmentary changes) and 4 to late AMD (i.e.
neovascular AMD signs and geographic atrophy)
[4]. Moreover, score 5 was assigned in case of
detection of other retinal diseases except AMD.
OCT gradable images were categorized according
to the following OCT score: 0 for no abnormal
findings, 1 for chorioretinal changes related to
early/intermediate  AMD (i.e. retinal pigment
epithelium abnormalities, drusen), 2 for late AMD
(i.e. neovascular AMD signs and geographic
atrophy) and 3 for other retinal diseases, except
AMD.

Results

In the present study, out of 100 patients, most of
the patients 65(65%) were males. 35(35%) were
females.

CFP and OCT images of 200 eyes were randomly
evaluated. On the CFP assessment of eyes,
79(39.5%) eyes had no AMD. 90(45%) had
ungradable. 18(9%) eyes had suffered with other
diseases. And 13(6.5%) had AMD.

The main reasons for ungradable CFP were: poor
quality due to media opacities and eye movements
artifacts (defocus, insufficient pupil size and poor
field definition).

On OCT assessment, 148(74%) had no AMD.
22(11%) eyes had AMD. 21(10.5%) had suffered
with other diseases. And 9(4.5%) eyes had
ungradable.

The main reasons for ungradable OCT images were
poor signal due to media opacities and eye
movements artifacts and lack of foveal centration.

Table.1. Comparison between color fundus photography and optical coherence tomography.

CFP assessment
No AMD | AMD Other dis- | Ungradable | Total
0,1 (2,349 eases (5)
OCT as- | No AMD (0) 70(35%) 3(1.5%) 4(2%) 71(35.5%) 148(74%)
sessment AMD (1,2) 6(3%) 6(3%) 1(0.5%) 9(4.5%) 22(11%)
Other diseases (3) | 2(1%) 3(1.5%) 10(5%) 6(3%) 21(10.5%)
Ungradable 1(0.5%) 1(0.5%) 3(1.5%) 4(2%) 9(4.5%)
Total 79(39.5%) 13(6.5%) 18(9%) 90(45%) 200(100%)
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In the present study, when we compared the
patients with No AMD on CFP and OCT
assessment. Which was highly significant
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differences (p=<0.0001). similarly, patients with
AMD on CFP and OCT assessment were also
highly significant differences (p=<0.0001).

Table.2. Comparison between CFP and OCT assessment

Characters CFP assessment OCT assessment P-value

No AMD 79(39.5%) 148(74%) <0.0001

AMD 13(6.5%) 22(11%) 0.1117

Other diseases 18(9%) 21(10.5%) 0.613

Ungradable 90(45%) 9(4.5%) <0.0001

Discussions extrinsic factors than OCT, mainly due to the

Optical coherence tomography is commonly used
as a reference imaging tool to assess the response
of exudative AMD to anti—vascular endothelial
growth factor therapy [12,13]. A more efficient
diagnostic protocol might significantly modify our
attitude toward a widespread screening program
allowing the early and correct diagnosis and
management of macular disease. Moreover, some
studies have been planned to test new drugs for
both treating or slowing down the progression of
dry AMD [14]. Along with the progression of the
therapeutic research, the application of a verified
screening program may allow the early detection of
treatable AMD lesions.

Optical coherence tomography (OCT) is one of the
most recently developed retinal imaging modalities,
providing a high-quality, cross-sectional analysis of
the retina, retinal pigment epithelium, and choroid
with depth-resolved segmentation and histology-
like resolution. OCT has become widely used in the
clinical management of retinal diseases, such as
AMD, as well as in research clinical trials to assess
the fine morphologic retinal changes, both
quantitatively and qualitatively [15].

Keel et al., in order to develop a deep-learning
algorithm for detecting wet AMD, analysed 56113
fundus photos, and discarded 44.3% of them,
considered ungradable [16]. We also found that in
45% of eyes CFP were ungradable for detecting
and grading AMD. CFP grading may be probably
improved by pupil dilatation, which, however,
requires a specialized ophthalmic outpatient setting,
limiting the number of the screened population.
Therefore, we analysed the individual value and the
possible contribution of OCT to CFP in the
screening of AMD in a general, unselected
population. This approach has already been
suggested, but still not extensively quantified [17].
Leuschen et al, evaluating Age-Related Eye
Disease Study 2 (AREDS2) patients with OCT,
reported only 2% of ungradable images [18].

In our study, OCT provided gradable images in a
significantly greater number of cases compared to
CFP: 191 out of 200 versus 155 out of 200
respectively. This discrepancy may be due to the
fact that the acquisition of CFP is more affected by
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technologic limitations of the procedure. The better
compliance of OCT versus CFP in older people
may also be considered. Le Tien et al. already
reported the relevance of age in obtaining gradable
non mydriatic CFP: in their study, hospitalized
patients older than 70 years allowed gradable CFP
in 43% of eyes compared to 90.9% of eyes of a
younger group of asymptomatic patients, older than
55 years [19]. De Bats et al. studied the role of non-
mydriatic CFP as a screening tool for AMD,
analyzing 1363 images. Compared to our results,
the Authors reported only 20% of ungradable CFP
[20]. This difference may be justified by the
exclusion, by De Bats et al, of all non-collaborative
patients and the smaller sample size. Zapata et al
also reported a small percentage of ungradable CFP
(586 of 50384: 1.2%) obtained during a screening
program, but the Authors refer this result to the
images selection performed by the examiners [21].
In our screening setting, OCT provided gradable
images in 95% of eyes ungradable at CFP,
confirming the general data of 95.5% of gradable
OCT images in the whole patients. Thus, adding a
single linear high-resolution OCT scan through the
fovea proved to significantly improve AMD
detection and grading compared to CFP alone in a
general, unselected population.

More precisely, 90(45%) eyes classified as
ungradable by CFP had AMD signs at OCT. OCT
has already proved to detect AMD features in a
significant number of eyes overlooked by CFP, but
not yet in a screening setting [22]. The presence of
AMD among our gradable eyes (11%) was
substantially similar to that reported by the most
recent metanalysis involving FEuropean people
(range:12.3-18.5%). A higher rate of late AMD
was found in our population due to OCT, not yet
used in the majority of epidemiologic AMD studies
[5,6,23]. These findings confirm previous studies,
as the one by Leuschen et al, that found signs of
advanced AMD at OCT in 16.8% of 313 eyes
scored as intermediate AMD at CFP [24]. The
grading system used in this study does not include
a further characterization of AMD grades, (i.e.
geographic atrophy versus fibrotic scar in late
AMD, type and location of neovascularization).
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Age-related macular degeneration starts unilaterally
and later becomes a bilateral disease and most of
them have better vision at the early stages of the
disease. if diagnosed early, we can prevent the
progression of dry ARMD lesions into visual
impairing exudative lesions. Exudative ARMD
accounts for most of the cases with poor vision
[24].

In the future, artificial intelligence may speed up
patient screening. In the meantime, however, a
good assessment of the posterior pole by
optometrists could include improved patient
screening and  earlier referrals to  the
ophthalmologist. According to Sarraf, a clinical
professor of ophthalmology in the Retinal
Disorders and Ophthalmic Genetics Division at
Jules Stein Eye Institute at University of California
[25], advances in imaging and the experience of a
skilled clinician are still essential in fundus
examinations; while machines can conduct exams,
no machine can give a patient a sense of comfort
and gratification. OCT imaging appears to improve
the power of screening compared to CFP alone.
More complete studies should be carried out with a
greater number of patients and more patient
diversity in order to evaluate the option of
performing screening using CFP with OCT.

Conclusions

The present study concluded that the optical
coherence tomography (OCT) is better choice of
assessment tool for the diagnosis and grading of
macular degeneration as compared to color fundus
photography (CFP). The use of OCT in the
screening of AMD should be considered mandatory
due to its high yield, reduced costs and simple
accessibility.
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