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Estimation of total number of cataract surgeries worldwide: ~28M/year (~75K/day)

GLOBAL TREND

Cataract Surgeries (Millions per Year)

Region 1990s(~1990) 2025 (Recent) 2035 (Projection)

USA ~2,0 M ~3,8-4,0M ~6,0M

Wider Europe ~3,0-3,5 M ~5,5-5,8M -6,50-7,5M

India ~1,2 M ~8-10M ~11-14M

China ~0,14 M ~4,2-4,9M ~5,0-6,0M



GLOBAL TREND

• China (2000-2025): explosive infrastructure build-up phase

• USA (2025-2035): acceleration driven by aging (baby boomers 80+)

• India: structurally high growth but stabilizing

• Europe: mature, slower growth

• USA & Europe: 

• 2000-2025:saturation, price erosion, demographic shift

• 2025-2035: recovery via SMILE + presbyopia solutions + ICL

• China: fastest refractive growth market in history of ophthalmology

• India: strong middle class

CAGR - Cataract Surgery Volume 

Region 2000-2025 2025-2035

USA +1,80 % +4,60 %

Wider Europe +1,30 % +2,60 %

India +3,90 % +3,20 %

China +9,20 % +2,80 %

Global (approx.) +3,60 % +3,00%

CAGR - Total Refractive Surgery (Laser+ICL) 

Region 2000-2025 2025-2035

USA -0,60 % +3,20 %

Wider Europe -0,30 % +3,10 %

India +7,60 % +4,70 %

China +11,00 % +4,30 %

Global (approx.) +4,50 % +3,80 %



Market Scope/OBN: https://ophthalmologybreakingnews.com/market-scope--refractive-market-growth-will-reach-%2412-billion-driven-

by-lens-based-procedures

Pharmiweb: https://www.pharmiweb.com/press-release/2025-01-31/refractive-surgery-device-market-poised-for-steady-growth-

expected-to-reach-usd-3123-million-by-20
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NEW TRENDS - TODAY

 Advantages

 Collamer-based, biocompatible

 Reversible procedure

 Dry eye–sparing

 Ideal for high myopes

 Perfect for thin corneas

 Suitable for younger patients

 Expanding Indications

 Hyperopia models

 Toric correction

 Presbyopia correction (emerging)

 High patient satisfaction

 Growing clinical evidence

ICL

Light adjustable lens offering refractive correction after cataract surgery  3 - 5 light 

treatments ~ 90 seconds each

Macromers in the IOL undergo photopolymerization using an ofÏce-based Light Delivery 

Device (LDD) adjusting vision to the desired target

LAL



NEW TRENDS - TOMORROW

 Ophthalmic capsules (Gemini, by Omega Ophthalmics in video) that could replace the 

natural lens

 The container could act as vehicle with which drugs could be delivered, and 

manufacturers can fit different sensors and AR/VR tech. An augmented map would 

help patients get around easier, while health-related notifications popping up in front 

of their eyes would keep them “in the know” military applications

Ophthalmic capsules

 Juvene IOL (LensGen), modular, shape-changing fluid optic IOL

 Consists of a capsule-filling base lens and a fluid lens that fits into the base lens and 

has a shape-changing anterior surface

 Accommodating IOL  changes in curvature with contraction of the ciliary body, 

similar to the natural crystalline lens

 Amplitude of accommodation about 3 diopters providing excellent range of vision 

without causing unwanted dysphotopsias or decreased contrast sensitivity

Fluid Optic IOL



ROLE OF ARTIFICIAL INTELLIGENCE 
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ROLE OF ARTIFICIAL INTELLIGENCE 

AI Intraoperatively
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THE ENERGY HUNGER OF AI  

What Powers the Intelligence Behind the Screen

https://www.businessenergyuk.com/knowledge-hub/chatgpt-energy-consumption-visualized/



AI CHALLENGES & CONSIDERATIONS

What We Must Address

Automation Bias & Over-Reliance

The tendency to favor AI-generated decisions even when human judgment suggests otherwise

• Loss of clinical judgment skills ("use it or lose it")

• Defensive medicine around AI

• Erosion of surgical autonomy

Who owns the decision: surgeon or AI? This question must be 

answered before widespread adoption.

"Moral Gap"



LEGAL & ETHICAL FRAMEWORK NEEDED



AI/ROBOTICS IN OPHTHALMOLOGY TODAY

PRECEYES (VR Surgery)

• Human hand tremor: 50-100 microns

• Robotic precision: <10 microns

•  FDA-approved✅
•  Currently in use✅

Polaris System (Cataract)

• Dr. Uday Devgan: World's first robotic-assisted cataract surgery

• Real-time guidance

• Precision enhancement

RATS Platform (Research)

• OCT-guided robotic laser surgery

• Closed-loop volumetric resection

• Sub-millimeter accuracy (0.161±0.031mm)

• Neurosurgery applications

Already in Operating Rooms and under Research



• Biometric + imaging data to simulate patient-specific eye

• Try different treatment plans virtually before commitÝng

• May be combined with AI co-surgeons in future ORs

WHAT’S ON THE HORIZON?

 The digital “twin eye” concept

Arxiv depository: AI-powered virtual eye: perspective, challenges and opportunities, https://arxiv.org/abs/2505.05516



3-D printed corneas

FUTURE NEW TRENDS

• Proof-of-concept research, which includes mixing stem cells from a healthy human donor with alginate and collagen to create a 

“bio-ink” that can be extruded through a 3-D printer in the shape of a human cornea. The stem cells then cultivate in the printed 

cornea

• Questions to be answered:

Will it structurally be able to allow a suture to safely pass through it?

Will it allow fluids and nutrients to pass through it while allowing the cells within it to maintain IOP?

Will it maintain optical clarity and not distort image quality? 

Will it allow normal or functional IOP measurements? 

Will it stand the test of time in a human without degrading, melting or extruding from the surrounding tissue?

Isaacson A, Swioklo S, Connon CJ, 3D bioprinting of a corneal stroma equivalent, Exp Eye Res. 2018 May 30;173:188-193



4-D printed corneas

WHAT’S ON THE HORIZON?

• Keratoprinter project

• Funded under the Horizon Europe Framework Programme with 8M euros

• The project proposes a highly ambitious approach to develop a 4D bioprinting suite that 
can deliver a fully functional, biocompatible, full-thickness native-like human cornea:

a) Innovative & scalable cell source with high cell viability & native-like functionality in 
vivo for the different cell types in the cornea

b) Several multi-material bioink formulations which can reproduce the native-
environment heterogeneity & extracellular matrix to deliver the optical, mechanical 
& biological functionality

c) Single-cell bioprinting resolution with µm accuracy & in-process monitoring for 
clinical-level quality control at viable printing speeds

d) Clinical handling technology for transportation, logistics & surgical implementation, 
supported by complementary implementation of multiple bioprinting technologies

e) GMP-compliant cell manufacturing and bioprinting technologies supported by in vivo 
& GLP studies for fast translation to the clinical environment

f) Early regulatory engagement augmented by a thorough regulatory and ethical 
analysis culminating in a comprehensive regulatory pathway to support future 
commercialisation

g) A dedicated community of researchers, clinicians, healthcare providers, regulatory 
and standardisation bodies, patient groups, technology developers, & industry to 
translate project results into targeted outcomes & long-term impacts

https://www.keratoprinter-project.eu

https://cordis.europa.eu/project/id/101191726
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