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Glaucoma is a chronic optic neuropathy 
leading to irreversible blindness, affecting an 
estimated 70 million people worldwide in 
2023. 

Early detection is crucial for preserving vision, 
but historically, the diagnosis was made only 
after significant retinal ganglion cell (RGC) 
loss. 
Recent advances in imaging and artificial 
intelligence (AI) have revolutionized 
glaucoma management, enabling the 
detection of early structural changes and 
facilitating interventions before visual field 
loss.

Traditionally, glaucoma diagnosis occurred reactively, often after 
significant vision loss. However, recent breakthroughs in 3D imaging 
and artificial intelligence (AI) have revolutionized glaucoma 
management. These technologies enable early detection, allowing 
interventions before vision deterioration.

This article explores the fusion of 3D imaging and AI in glaucoma 
care. From optical coherence tomography to AI-driven diagnostic 
tools, we delve into their transformative impact on early detection 
and vision preservation.

2. Introduction

1. Background

3. Methods

This study includes research articles and clinical 

studies covering advancements in glaucoma imaging 

and vision restoration in glaucoma-like conditions. 

Relevant research articles and studies from databases, 

such as PubMed, were collected to gather information 

using keywords such as “Glaucoma Management, 

Artificial Intelligence, Diagnostic Technology”.

4. Results
How have advances in three-dimensional imaging technologies 

and AI impacted glaucoma detection and vision restoration? The 

use of optical coherence tomography (OCT) and confocal 

scanning laser ophthalmoscopy allows for the identification of 

fundamental structural changes like retinal nerve fiber layer 

thinning, neuroretinal rim tissue thinning, and macular ganglion 

cell layer thinning, enabling the early diagnosis of glaucomatous 

changes (1). 

Furthermore, AI has shown remarkable progress in glaucoma 

diagnosis. A clinically feasible deep-learning system, based on 

color fundus photographs, accurately predicts glaucoma 

incidence and progression, enabling risk stratification (2), at the 

same time that novel AI applications enhance glaucoma research 

and clinical practice, particularly in quantifying retinal images and 

visual fields. 

 These assistive AI-enabled tools augment glaucoma 

management, improving diagnosis and monitoring (3,4).

5. Conclusion

Integrating three-dimensional imaging 

technologies and AI presents a paradigm shift in 

glaucoma management. By facilitating early 

detection and intervention, this approach holds 

the promise of preventing irreversible blindness 

for glaucoma patients. The use of assistive AI 

enables improved detection, advancing possible 

therapy. Further research and clinical validations 

are essential for the more comprehensive 

implementation and translation of these 

advancements into clinical practice.

6. Limitations

It's important to recognize certain limitations in the integration of 3D 

imaging and AI in glaucoma care. These include challenges related to 

data quality and privacy, the need for algorithm validation and adaptation, 

potential cost constraints, the complexity of clinical integration, and the 

ongoing quest for algorithm interpretability. Moreover, regulatory 

approval and ongoing research are essential to ensure the safe and 

effective deployment of these technologies in clinical practice. 

Addressing these limitations is pivotal in harnessing the full potential of 

3D imaging and AI for improved glaucoma management.
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