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GLAUCOMA 

● Affects over 90 million individuals worldwide and it is a leading 

cause of blindness and subsequent disability.

● Glaucoma detection is challenging particularly at the early stages of 

the disease.

● Early detection may lead to slowing its progression and future 

vision loss. 



How to make sure of 

glaucoma diagnosis??

• History 

• Examination 

• Investigations 
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DEFINITIONS

The capacity of a computer to 

learn from experience

Machine learning algorithms whose neural 

network architecture uses many layers to 

progressively extract higher level features 

from the raw input

Development of computer 

systems able to perform tasks 

normally requiring human 

intelligence
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HOW CAN AI HELP IN GLAUCOMA?

DIAGNOSI
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● Disc size

● Vertical C/D ratio

● Neuroretinal rim

● Peripapillary area

● NFLD

● Blood vessels at the disc

● Haemorrhage at the disc

ONH 



Disc photography 

EOS 2025

https://www.eophtha.com/posts/evaluation-of-the-optic-nerve-head-in-glaucoma#google_vignette



● Both ophthalmology trainees and 

comprehensive ophthalmologists 

underestimated the likelihood of glaucoma 

in 20% of disc photographs. 

● Ophthalmology trainees and 

comprehensive ophthalmologists were 

twice as likely to underestimate or 

overestimate the likelihood of glaucoma.

EOS 2025



● Pegasus: A deep learning system that detects 

glaucomatous optic neuropathy from color fundus 

photographs, available for use on the Orbis 

Cybersight Consult Platform.

● Netra AI: An AI system that evaluates 

glaucomatous fundus photographs.

● Retinal Image Analysis – Glaucoma (RIA-G): A 

cloud-based software that analyzes fundus 

images to detect glaucoma likelihood.

DISC PHOTOGRAPHY 





RESULTS
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Applications



Applications



ONH OCT

● The RNFL thickness is one common parameter utilised for glaucoma diagnosis and 

became a key focus in ML using OCT images.

 

● Since 2005, studies have reported the performance of ML algorithms analysing OCT 

imaging data from peripapillary RNFL thickness maps and the macular ganglion cell 

complex for detecting GON, with AROC values ranging from 0.69 to 0.99. 

● Deep Learning (DL) network achieved an AROC of 0.94 for detecting GON using 

unsegmented OCT volumes of the optic nerve head.



●  DL algorithms to diagnose glaucoma with data from standard automated 

perimetry (SAP) with Humphrey VF 24-2 and 30-2 SITA standard VF test 

outperformed the diagnostic accuracy of glaucoma experts in differentiating 

normal from glaucomatous VFs, with a sensitivity of 93% and specificity of 

83%.

 

● Furthermore, algorithms trained using a combination of OCT images and 

SAP VF results reached an AROC of 0.98 for identifying patients with 

glaucoma. 

VISUAL FIELD



● AS-OCT images can also be processed for 

structure segmentation, measurement, and 

screening for angle closure using algorithms being 

developed

● Niwas et al evaluated a fully automated model to 

classify angle closure glaucoma from AS-OCT 

scans and showed an accuracy of 89.2%.

AS-OCT



● Research has also utilised multimodal structural data to enhance the assessment of 

glaucomatous structural damage from optic disc photographs for segmentation and 

detection . 

● A recent multimodal model was developed using the Xception model for image 

feature extraction and various ML showed impressive area under the receiver 

operating characteristic curve (AUROC) values for the different algorithms: RF had 

an AUROC of 99.56% while analysing the vertical cup-to-disc ratio and mean RNFL 

thickness in the detection of glaucoma in a population with high incidence of myopia.

Multi-modal AI models



● AI can predict future visual field progression and help guide treatment 

decisions. 

● Wen et al have developed deep learning systems that can predict future 

visual fields for up to 5.5 years based on a single input visual field.

DETECT PROGRESSION



●  High myopia caused false 

negatives.

● Physiological cupping caused 

false positives.

LIMITATIONS



● AI is a breakthrough all science fields nowadays. 

● It helps in screening of glaucoma.

● It all depends on your input.

IN A NUTSHELL



THANK YOU 
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