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ABSTRACT
Background: Dementia is a neurodegenerative disorder characterized by progressive cognitive
decline. Retinal nerve fiber layer (RNFL) thickness, as measured by spectral domain optical
coherence tomography (SD-OCT), has been investigated as a potential biomarker for
neurodegeneration.
Objective: This study aims to measure and analyze RNFL thickness in dementia patients using SD-
OCT, compare it with normal values, and correlate it with the Mini-Mental State Examination
(MMSE) score.
Methods: A cross-sectional study was conducted over three months on 36 dementia patients aged
above 18 vyears attending the ophthalmology outpatient department. Patients underwent
comprehensive ocular examinations, including visual acuity assessment, intraocular pressure (IOP)
measurement, slit-lamp examination, fundus examination, and SD-OCT imaging. RNFL thickness in
different quadrants (superior, inferior, nasal, and temporal) was measured and compared with
established normative data. The correlation between RNFL thickness and MMSE scores was
analyzed.
Results: The mean global RNFL thickness in dementia patients was 78.2 + 8.5 um, which was
significantly lower than the normal reference range (92.4 £ 9.2 um, p < 0.001). The superior and
inferior quadrants showed the greatest reduction in RNFL thickness (Superior: 92.1 + 8.3 um vs.
108.5 £ 9.7 um, p < 0.001; Inferior: 95.6 £ 9.1 um vs. 112.2 + 8.5 um, p < 0.001). Temporal and nasal
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guadrants were less affected. A significant positive correlation was found between MMSE scores and
RNFL thickness (r =0.52, p = 0.002).

Conclusion: Dementia patients exhibit significant thinning of the RNFL, particularly in the superior
and inferior quadrants. RNFL thickness correlates with cognitive decline as measured by MMSE,
supporting its potential as a non-invasive biomarker for neurodegeneration in dementia. Further
longitudinal studies with larger cohorts are warranted.

Keywords: Retinal Nerve Fiber Layer (RNFL), Spectral-Domain OCT (SD-OCT), Alzheimer’s Disease
(AD), Neurodegeneration, Retinal Biomarkers, Cognitive Decline, Mini-Mental State Examination
(MMSE), Neurodegenerative Biomarker, RNFL Thinning in Neurodegeneration
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INTRODUCTION

Dementia is a progressive neurodegenerative condition affecting cognitive functions, memory, and
daily activities. Alzheimer’s disease (AD) is the most common form, but other types include vascular
dementia, Lewy body dementia, and frontotemporal demential. The retina shares embryological
origins with the brain, and retinal ganglion cell axons form the optic nerve, making retinal imaging a
promising tool for detecting neurodegenerative changes.2

Optical coherence tomography (OCT) is a non-invasive imaging technique used to assess the retinal
nerve fiber layer (RNFL), ganglion cell layer, and other retinal structures3. Several studies suggest
that neurodegenerative diseases lead to RNFL thinning, indicating retinal involvement in the disease
process 4,5. This study investigates RNFL thickness in dementia patients and its correlation with
cognitive decline as measured by the Mini-Mental State Examination (MMSE) 6.

METHODS

Study Design

A cross-sectional study was conducted in the ophthalmology department of a tertiary care hospital
over three months.

Participants

A total of 36 patients diagnosed with dementia, aged above 18 years, attending the outpatient
department (OPD) were included.

Inclusion Criteria

o Clinically diagnosed dementia patients aged >18 years
o Willing to undergo OCT and cognitive assessment
Exclusion Criteria
o Pre-existing ocular diseases affecting RNFL (glaucoma, diabetic retinopathy,
optic neuropathy)
o History of ocular surgery or trauma
o Patients with media opacities precluding OCT imaging

Clinical Examination
All patients underwent the following evaluations:

. Visual acuity: Measured using Snellen’s chart and with pinhole correction

. Best corrected visual acuity (BCVA)

. Intraocular pressure (IOP): Measured using Goldmannapplanation tonometry
. Anterior segment examination: Performed using slit lamp biomicroscopy

Fundus examination: Performed using indirect ophthalmoscopy and slit-lamp
biomicroscopy with a +90D lens

Confrontation perimetry

Spectral domain OCT (SD-OCT): RNFL thickness was measured in all four
guadrants (superior, inferior, nasal, and temporal) and compared with
normative data
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Cognitive Assessment

. MMSE was used to evaluate cognitive function, with scores categorized as:
o 24-30: Normal cognition
o 18-23: Mild cognitive impairment
. <18: Moderate-to-severe dementia
Statistical Analysis
. Mean and standard deviation (SD) of RNFL thickness were calculated
. Comparison with normative data was performed using an independent t-test
. Pearson’s correlation coefficient was used to assess the relationship between
MMSE scores and RNFL thickness
RESULTS
Demographic and Clinical Data
o Mean age: 65.2 + 8.7 years
. Male-to-female ratio: 1.1:1
o Mean MMSE score: 18.6 £ 4.3
Table 1: RNFL Thickness in Dementia Patients vs. Normal Values
Quadrant Dementia Patients Normal Values (Mean p-value
(Mean  SD) + SD)
Global RNFL Thickness 78.2+8.5 um 92.4+9.2 um <0.001
Superior 92.1+£8.3um 108.5+9.7 um <0.001
Inferior 95.61£9.1 um 112.2+ 8.5 um <0.001
Nasal 72.3+6.7 um 75.8+7.2 um 0.08
Temporal 63.7+7.5um 66.2+7.9 um 0.12
Sales

18.00%

23.60%

= Global = Superior = Inferior = Nasal = Temporal
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RNFL Thickness Comparison in Dementia vs. Normal
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o Significant RNFL thinning was observed in dementia patients, especially in
the superior and inferior quadrants.
o No significant differences were found in the nasal and temporal quadrants.

Correlation between MMSE Score and RNFL Thickness

A positive correlation was found between MMSE scores and global RNFL thickness (r = 0.52, p =
0.002), indicating that patients with lower cognitive function had greater RNFL thinning.

DISCUSSION

This study demonstrates significant RNFL thinning in dementia patients, particularly in the superior
and inferior quadrants. These findings align with previous studies that suggest retinal
neurodegeneration mirrors cerebral neurodegeneration. The superior and inferior RNFL quadrants,
rich in large-caliber axons, may be more vulnerable to neurodegenerative processes.

The observed correlation between MMSE scores and RNFL thickness suggests that RNFL thinning
may serve as an indirect biomarker for cognitive decline. While the nasal and temporal quadrants
showed no significant thinning, this may be due to anatomical and structural variations in RNFL
density.

Several studies have demonstrated a significant reduction in RNFL thickness among dementia
patients compared to healthy controls. A systematic review and meta-analysis reported a weighted
mean difference of -12.44 um in RNFL thickness for Alzheimer’s disease (AD) patients 7. Similarly,
Kirbas et al. found that AD patients had an average RNFL thickness of 65 + 6.2 um, significantly less
than the 75 + 3.8 um observed in controls 8.

The superior quadrant often exhibits the most pronounced thinning. In the study by Kirbas et al., the
superior quadrant RNFL thickness was 76 + 6.7 um in AD patients, compared to 105 + 4.8 um in
controls 9. Another study reported significant RNFL thinning in the nasal superior sector of AD
patients 10.

The correlation between RNFL thickness and cognitive function has been explored, with some
studies suggesting that macular RNFL thickness could serve as a prognostic biomarker for long-term
cognitive decline in adults aged 60 years or older 11. However, the relationship between RNFL
thickness and cognitive impairment remains a topic of ongoing research.

These findings support the potential of OCT-derived RNFL measurements as a non-invasive
biomarker for neurodegeneration in dementia. Further longitudinal studies are needed to establish
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standardized protocols and validate the clinical utility of RNFL thickness measurements in dementia
diagnosis and monitoring12.

Our findings highlight the potential role of SD-OCT in early dementia diagnosis and monitoring.
However, limitations include a small sample size, short study duration, and lack of longitudinal
follow-up. Future studies with larger cohorts and serial OCT measurements are needed to validate
these findings.

CONCLUSION

Dementia patients exhibit significant RNFL thinning, particularly in the superior and inferior
qguadrants. The correlation between MMSE scores and RNFL thickness supports the potential of OCT
as a non-invasive biomarker for neurodegeneration. Early detection of retinal changes may facilitate
timely interventions in dementia management.
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