
يمِ      الرَّحِ ـٰنِ مَ الرَّحْ اللَّـهِ مِ بِسْ



ARTIFICIAL INTELLIGENCE 
IN REFRACTIVE SURGERY

RIO, 2025

Presented By :  Olfat Ahmed 



• The term “artificial intelligence” was originally introduced by 

John Mc Carthy in 1956

• AI is designed to mimic human behavior and making human-like 

decisions by programming a computer

• During the past 60 years, AI algorithms have improved 

considerably

• In the past decade, the utilization of AI in medicine has 

witnessed a notable rise, aiming to enhance patient care 

through improved diagnostic performance and predicting 

possible outcomes
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THREE TYPES OF AI
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General artificial intelligence - performs tasks that 

human intelligence can perform.

Narrow general intelligence - performs tasks such as 

human intelligence, but in a narrow range.

Artificial superintelligence - superior to human thinking in 

all areas and activities
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PRINCIPLE OF AI

•In overview, deep learning (DL), 

the widely used system of AI 

today, is a subset of machine 

learning (ML) whereas ML is a 

subset of AI.
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MACHINE 

LEARNING 
• Dependent on the available information in the dataset, 

supervised, semi-supervised and unsupervised methods 

can be applied

• Supervised If the corresponding outcome of all data 

samples are available

• Unsupervised applied to explore the underlying data 

patterns automatically.

• Semi-supervised If the labels are partially available or 

not accurate
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The most typical tasks for ML are:

• Classification: could be used for diagnosis 

• Clustering: distinguish the different stages of a disease. 

• Prediction: predict the outcome of a surgical procedure or 

treatment 
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• Is the most powerful method that can 

achieve superior performances in many 

areas.

• DL, allows the system to 

automatically extract Features without 

assisting from the domain expert. 

This is why  it is known as  “black box”

Deep learning  
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•AI is not a magical tool that can solve any problem. 

•AI are knowledge- driven algorithms that analyze 

massive amounts of data and extract patterns much 

faster than human

•Common ML algorithms: logistic regression (LR), 

decision trees (DT), support vector machines (SVM), 

Gaussian mixture model (GMM),  random forests (RF) 

and Neural Network ( ANN )
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AI IN REFRACTIVE SURGERY

1

2

•Refractive surgery serves as a safe and effective means 

of correcting refractive errors

•The subsequent challenge lies in optimizing surgical 

outcomes and minimizing adverse effects by selecting 

the most suitable method for each patient.

R
IO

 2
0

2
5



RIO 2025



PATIENT SCREENING

• Screening and prediction of ectasia or myopic 

regression following refractive surgery is a crucial 

consideration 

• Iatrogenic ectasia following refractive surgeries occurs 

in two scenarios :

a.  The cornea is susceptible to weakening such as in 

subclinical KC,

b. when the impact of surgical procedure causes an 

induced biomechanical weakening in a previously 

normal cornea
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KERATOCONUS

•Early detection of form fruste 

keratoconus (FFKC) or suspect 

keratoconus, especially prior to 

refractive surgeries, remains a 

clinical challenge.

•AI makes it possible to generate  

thousands of features to improve  

the accuracy of early KC detection

Maeda et al and  Smolek and Klyce 

(1995)  were one of the earliest  

groups to apply learning 

 techniques on imaging data. 
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•After the Scheimpflug camera became widely used multiple AI 

related have studies used this system to detect early KC

•Kovacs et al. and Hidalgo et al( 2016) Lopes et al.(2018).Xu et al. 

(2020)

•Perez-Rueda et al. (2021) combined biomechanical and corneal 

topographic information to detect early KC

•Ambrosio et al. used a tomographic and biomechanical index 

(TBI), which combined Scheimpflug based corneal tomography 

and biomechanics. RIO 2025
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• Apart from diagnosis, AI has been 

recently explored in identifying 

susceptibility genes for keratoconus​ 

(Hosoda et al. 2020 )

• A solution for eye rubbing(a risk factor 

for KC) an application that uses a deep-

learning artificial intelligence (AI) 

algorithm deployed on a smartwatch. ​It 

could detect and quantify eye rubbing 

and help to reduce it by sending alerts 

to the patient.(Drira I, et al. 2024)​

RIO 2025



•When a patient is being considered for LVC, there are various factors 

besides evaluation by the ophthalmologist that influence the patient’s 

final decision

•Studies demonstrated a clear connection between preoperative 

patient anxiety levels, and postoperative satisfaction, and even 

surgical outcomes 

•Patients often seek out instructional videos prior to surgery to help 

them prepare and set expectations. AI might play in the creation of 

these types of educational videos 

•ChatGPT has the capability to function as an intelligent assistant, 

Patient Education
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•Predicting the outcomes of laser refractive surgery is important 

during clinical work. AI methods may enhance the quality of 

refractive surgical results

•Achiron et al. (2017) developed ML classifiers to support clinical 

decision-making and lead to better individual risk assessment

•Cui et al. (2020) analyzed the ML technique for prediction of SMILE 

nomograms. Compared with the experienced surgeon, the ML model 

showed significantly higher efficacy and smaller error of SE 

correction.

Surgical Outcomes 
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•The potential of artificial intelligence is still being uncovered.

•There is a significant gap between the number of models 

published and those actually employed in practice.

•This highlights the need for continued evaluation and validation 

of models.

•DL based AI technology is likely to aid clinical decision-making 

process in the near future.

Future 
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•AI is designed to mimic human behavior and making human-like 

decisions by programming a computer

•Artificial intelligence in refractive surgery play a rule in diagnosis and 

treatment. 

•There is a widespread fear that AI will make human workers obsolete.

•AI lacks doctor-patient relationship that enhances the patient’s 

understanding of his situation, his treatment and the therapeutic 

effectiveness.

•The technology suffers from a number of limitations, that make it unwise 

to rely solely on their output.

CONCLUSION

RIO 2025



THANK YOU
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