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Aktuelle Situation

10 April 2025ZEISS 2

Mai and Schmidt-Erfurth (2024) - Role of Artificial Intelligence in Retinal Diseases

FDA: US Food and Drug Administration

Idx-DR System: First medical AI application approved by FDA
Die Herausforderungen von heute:
 Fachkräftemangel
 Fehlende Termine bei Augenärzten

Fragen, die in der folgenden 
Präsentation diskutiert werden:
 Kann KI helfen, diese Probleme in der 

Optometrie zu überwinden?
 Wie könnte KI das Feld der Optometrie 

verändern?
 Was müssen wir als Firma bei der 

Implementierung von KI beachten?



Ophthalmology AI devices available in the USA and the
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Grzybowski and Brona (2023) Approval and Certification of Ophthalmic AI Devices in the European Union

Mai and Schmidt-Erfurth (2024) 
Approved MDR-certified Algorithms

Algorithm Company origin

Vienna Fluid 
Monitor

RetInSight Austria

GA-Monitor RetInSight Austria

RetinAI
Discovery

RetinAI Medical 
AG/ Ikerian

Switzerland

iPredict iHealthScreen USA

FDA: US Food and Drug Administration

MDR = Medical Device Regulation



AI based diagnostic decision assistance based on expertise?
Ghaffar et al. (2025)
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VISUCORE 500
AI assisted “Guided” subjective refraction
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ZEISS VISUCORE 500: all-in-one refraction unit (objective + subjective)

 Optimized for working in small spaces

Expert mode
Standard operating procedure 
for subjective refraction

Guided mode
AI assisted for inexperienced 
staff (e.g. returning from 
parental leave)



AI and optometry
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Acc: >80% (Good), >90% (Very Good), >95% (Extremely Good)

IOLs
14 studies (2020 - 2025):
Calculation & Optimization

1 study (2020):
Outcome prediction

Refractive surgery
3 studies (2017, 2020, 2021):
good outcome prediction

Ortho-K
1 study (2022):
very good curvature estimates

1 study (2025):
tear film stability detection

Myopia (fundus image)
9 studies (2018 – 2023):
Good or very good prediction

3 studies (2020 – 2023):
Very good or extremely good 
diagnosis

1 study (2022):
Extremely good classification

Myopia (progression prediction)
5 studies (2018, 2020, 2023, 2025):
Good or very good prediction

Myopia (personalized treatment)
1 study (2025):
factors affecting intraocular pressure

Strabismus (gaze images or 
videos)
9 studies (2015, 2017-2022):
Good or extremely good 
diagnosis/detection

Amblyopia (gaze images)
2 studies (2020-2021):
Good detection



Smartphone
AI assisted eye examination comparable to slit-lamp
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Keratitis

2 studies (2021):

Very good detection

Amblyopia

2 studies (2020, 2021):

(Good) diagnosis

Cataract

2 studies (2020, 2023):

Very good detection/grading

Ptosis

1 study (2022):

Good detection

Keratoconus

1 study (2025):

Extremely good detection

Pterygium

1 study (2023):

Very good detection

Various diseases (based on gaze 
behavior)

1 study (2023):

good detection in visually impaired 
children

Shu et al., 2024 - Artificial Intelligence for Early Detection of 
Pediatric Eye Diseases Using Mobile Photos

Myopia
1 study (2024):
good detection

Strabismus
1 study (2024):
good detection

Acc: >80% (Good), >90% (Very Good), >95% (Extremely Good)



Anterior chamber (AS_OCT / slit lamp)
Eyelid Tumors, Keratoconus, cataract
Eyelid tumors
Study 1 (2017):

Basal cell carcinoma excisions

Good prediction of preoperative 
complexity assessment, surgical 
delays, and tumor size

Study 2 (2020):

Pathological slides

Very good detection of malignant 
samples
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Keratoconus (Mainly AS-OCT images)

30 Studies (2018 - 2023):

Extremely good diagnosis

Very/Extremely good detection

Very good classification

(Very) good prediction

Infectious Keratitis

20 studies (2017 - 2023):

(Very) good detection

Cataract
5 Slit lamp studies (2013, 2015, 2019, 2021, 2022):

Grading of nuclear cataracts,

Good detection of referable cataracts

7 fundus images studies (2017 - 2022):

(Very) Good detection and grading of cataracts

Supporting Cataract Surgery (2022)

Pediatric Cataract
Slit lamp images

 Cloud based identification and grading “CC-
Cruiser”

Acc: >80% (Good), >90% (Very Good), >95% (Extremely Good)



Fundus Imaging
Focus on blood vessels, microvasculature, and optic nerve head
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Davila-Iniesta et al., 2019 - False Color Method for Retinal Oximetry Grzybowski et al., 2024 - Retina Fundus Photograph-Based AI Algorithms in Medicine



Fundus Imaging
DR, AMD
Focus on blood vessel structure and integrity, microvasculature, optic nerve head
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Diabetic Retinopathy
1st commercial camera with FDA 
& EU approved AI based DR 
detection (since 2018):

IDx-DR by Digital Diagnostics

13 studies (2013, 2015 - 2023):
Extremely good and Very good 
detection

12 studies (2017 – 2022):
(Very) good Grading of DR

1 study (2023):
Extremely good classification 
after DL image enhancement

1 study (2023):
Good segmentation of DR in 
eyes with cataract

Age-related macular 
degeneration
2 studies (2017, 2019)
Very good detection of (early) AMD

2 studies (2021)
Good grading of AMD

3 studies (2018, 2019)
Extremely good classification into 
dry and wet AMD

3 studies (2018, 2020)
(Very) good progression 
prediction

1 study (2022)
Good prediction of late AMD

1 study (2021)
Very good classification of healthy, AMD, DR, high myopia, and 
Retinal vein occlusion

1 study (2022)
Extremely good grading of AMD and DR on the same image

Acc: >80% (Good), >90% (Very Good), >95% (Extremely Good)



Fundus Imaging
Glaucoma and inherited retinal diseases and other
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Glaucoma
3 studies (2017, 2022):

Very good detection of critical cup/disc 
ratios

24 studies (2018 - 2023):

Very good glaucoma detection (4 with 
additional OCT data

3 studies (2020, 2021):

Differentiation of glaucoma from other 
diseases affecting the optic disk

6 studies (2018 - 2023):

(Very good) forecast of progression

Acc: >80% (Good), >90% (Very Good), >95% (Extremely Good)

Risk of high myopia
2 studies (2021, 2023):
Extremely good prediction of high myopia 
development in children

Myopic Maculopathy
1 study (2022):
Extremely good detection and classification

1 study (2023):
Very good grading

Pathological Myopia 
17 studies (2010, 2013, 2015, 2021 - 2022):
Extremely/Very good detection

Axial length
1 study (2023):

good prediction with ultrawide field

Ocular refraction
1 study (2022):

Very good identification of sphere, 
cylinder and axis

Visual Acuity
1 study (2025):

Within 1 to 1.5 lines - BCVA estimate



VISUREF 1000 & EyeCare Network
Objective refraction with fundus imaging  Telemedicine

10 April 2025ZEISS 14

ZEISS VISUREF 1000

 Precise and detailed examination of both anterior and posterior segments

 Early detection of, for example, keratoconus, cataracts, and glaucoma.

ZEISS EyeCare | Ocumeda platform

 bridging the gap between optical retail and 

ophthalmology. 

 Transmits data to authorized ophthalmologists

 Ophthalmological report via email or postal mail to 

the consumer including individual 

recommendations for action.



Oculomics
Systemic diseases detectable from fundus images
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Grzybowski et al., 
2024 - Retina Fundus 
Photograph-Based 
Artificial Intelligence 
Algorithms in Medicine



Future outlook

10 April 2025ZEISS 17

Oshika (2025) - Artificial Intelligence Applications in Ophthalmology

Triage system for anterior segment diseases obtained using smartphone images



Future outlook
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Oshika (2025) - Artificial Intelligence Applications in Ophthalmology

AI application for the differential diagnosis of 11 retinal diseases



Attitudes of optometrists towards AI
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7
11

15

49

18

I am familiar with the 
use of artificial 

intelligence in eye care

5
21

2241

12

I am concerned about 
the diagnostic accuracy 

of AI in eye care
2 4

22

51

22

Artificial intelligence 
will improve the 

practice of optometry
2 4

14

50

30

AI should be incorpo-
rated into the optometry 

school curriculum

27

32
16

21
4

I am concerned that 
AI will replace 

optometrists/ doctors

1 3

25

49

23

I see myself using AI as 
its increased use  

excites me

7

25

41

21
7

I see myself using AI if it 
will not result in a relative 

neglect of my skills
3

8

25

57

7

In the future, I see 
myself using AI if most 
of my peers are using it

1

16

35
39

9

For me to use AI in the future, 
it is necessary to inform 

patients about its use

strongly disagree
somewhat disagree
neutral
somewhat agree
strongly agree

Scanzera et al. (2022) Optometrist's perspectives 
of AI in eye care. J Optom. 15:S91-S97

Ho S et al. (2022) Attitudes of optometrists 
towards AI for the diagnosis of retinal disease. 
Ophthalmic Physiol Opt. 42(6):1170-1179



ZEISS Vision Science Lab: AI as an assistant tool for experts
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Castner & Arsiwala-Scheppach et al. (2024)

“[…] collaborative systems are becoming 
the preferred choice for clinical 
workflows”

Aim
Experts’ interaction with an AI software 
for diagnosis

Methods
Analysis of gaze behavior

Outcome
• Experts turned the AI on for roughly 

25% of the total inspection task
• With AI, more attention was dedicated 

to user interface elements related to 
the AI support

• Interruptions in attention can lead to 
increased assessment time



Zusammenfassung
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Steigende Anzahl von optometrischen und ophthalmologischen System mit

immer leistungsfähigerer KI-Assistenz

Vielseitige Chancen für Optometristen und Augenoptiker:

 Abfedern des Fachkräftemangels ( VISUCORE 500)

 Erweiterung des Serviceangebotes ( VISUREF 1000 & EyeCare Network)

 Telemedizin ( Oculomics)

Für uns Geräte-Herstellende:

Implementierung einer sinnvollen KI Assistenz gemeinsam mit Experten!
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General Overview – AI in Ophthalmology
Olawade et al. (2025)
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Service Area AI Technology Key Systems/Programs Clinical Application Advantages Challenges

Screening Programs AI-powered screening tools EyeArt, IDx-DR, mobile AI 
apps

Early detection of eye 
diseases, such as DR and 

glaucoma

Increased access, early 
detection, reduced 

workload

Data privacy, ensuring 
accuracy in diverse settings

Teleophthalmology AI in telemedicine platforms Retina-AI, telehealth 
initiatives

Remote diagnosis and 
monitoring of eye 

conditions

Access to care in remote 
areas, timely referrals

Technology access, 
maintaining data security

Workflow Optimization AI for task automation AI-driven triage and 
scheduling

Automating image analysis, 
patient triage, and 

scheduling

Improved efficiency, 
allowing for focus on 

complex cases

Interoperability with 
existing systems, user 

acceptance

Patient Monitoring AI in wearable devices Smart contact lenses, AI 
apps

Continuous monitoring of 
eye conditions

Real-time data, proactive 
management

Data management, patient 
adherence

Decision Support Systems Clinical decision support AI IBM Watson, Google Health 
AI

Assisting in diagnosis and 
treatment planning

Enhanced decision-making, 
personalized care

Trust in AI 
recommendations, 

integration into workflow

Resource Allocation AI for resource 
management

Hospital management AI 
tools

Optimizing use of medical 
resources and staff 

scheduling

Cost savings, improved 
resource utilization

Implementation costs, 
training staff

Patient Engagement AI chatbots and virtual 
assistants

Chatbots for appointment 
scheduling, symptom 

checking

Enhancing patient 
communication and 

education

Improved patient 
satisfaction, reduced 
administrative burden

Accuracy of AI responses, 
patient data privacy
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