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FOREWORD 

From APTOS Congress President 

 

Dear Friends & Colleagues, 

It is my great honor to welcome you to APTOS-APOIS 2024, the 9th  
Annual Meeting of the Asia Pacific Tele-Ophthalmology Society (APTOS) 
and the 4th Congress of the Asia-Pacific Ocular Imaging Society (APOIS). 
Since 2016, APTOS has grown steadily, and this year, we are thrilled to co-
host this meeting with APOIS, bringing together global experts in tele-
ophthalmology, ocular imaging, and AI. 

This year, we’ve introduced new features to foster more engagement and 
collaboration. Presentations are limited to 8 minutes, followed by ample 
time for panel discussion, ensuring deeper interactions. Additionally, 
we’ve added sessions in Chinese to enhance communication among 
participants. 

With a program featuring distinguished speakers, cutting-edge research, 
and interactive discussions, APTOS-APOIS 2024 promises to be a unique 
platform for innovation and collaboration. Thank you for joining us, and I 
look forward to your active participation. 

Welcome to APTOS-APOIS 2024! 
 

Yours sincerely, 

 

Mingguang HE, MD, PhD 
Congress President, APTOS-APOIS 2024 
President, Asia Pacific Tele-Ophthalmology Society 
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FOREWORD 

From APOIS Congress President 

 

Dear Friends & Colleagues, 

Welcome to the 9th Asia Pacific Tele-Ophthalmology Society (APTOS) 
Meeting, held alongside the 4th Asia-Pacific Ocular Imaging Society 
(APOIS) Congress! We are excited to have you join us for this joint event, 
which marks another step forward in advancing ophthalmic care through 
collaboration, innovation, and shared knowledge. 

APTOS-APOIS 2024 offers an exciting program with the latest in ocular 
imaging and telemedicine, covering topics like digital ophthalmology, AI in 
healthcare, deep learning, and the newest imaging techniques. 

This is a great opportunity to connect with a diverse group of clinicians, 
researchers, engineers, and industry professionals. With a mix of 
presentations, discussions, and networking, we hope to inspire new ideas 
and empower all of us to make a real impact in the field of tele-
ophthalmology and ocular imaging. 

We are thrilled to have you with us as we explore fresh perspectives, 
share knowledge, and build meaningful connections. Your involvement is 
key to shaping the future of ophthalmic technology and digital health as 
we continue our work to prevent blindness and improve patient care. 

Welcome to APTOS-APOIS 2024! We look forward to an enriching 
experience together. 
 

Yours sincerely, 

 

 
Tien-Yin WONG, MD, PhD 
Congress President, APTOS-APOIS 2024 
President, Asia-Pacific Ocular Imaging Society 
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WELCOME MESSAGE 

From Secretary-General, Asia Pacific Tele-Ophthalmology Society 

 

Dear Friends and Colleagues, 

 

Welcome to APTOS-APOIS 2024, the 9th Annual Meeting of the Asia Pacific 

Tele-Ophthalmology Society (APTOS) and the 4th Congress of the Asia-

Pacific Ocular Imaging Society (APOIS). 

 

Digital health innovations in eye care are needed more than ever to provide 

services that are equitable. I encourage you to keep in mind that solutions 

should be relevant to settings in which eye care professionals are not 

available to provide services, especially at the community and primary level 

of care.   

 

I am proud of how far APTOS has come in its short history. Only by working 

in collaboration and partnership will we create meaningful change and with 

this in mind, it is great join force with APOIS for this meeting.   

  

I hope you will find the congress stimulating and enjoyable and good luck 

to all participants joining the Big Data Competition and Hackathon. 

 

Yours sincerely, 

 

 

Andreas MUELLER, PhD, MPH 

Secretary-General, Asia Pacific Tele-Ophthalmology Society 
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WELCOME MESSAGE 

From Secretary-General, Asia-Pacific Ocular Imaging Society 

 

Dear Friends & Colleagues, 

It is with great pleasure and excitement that I welcome you to the 9th 
Asia Pacific Tele-Ophthalmology Society (APTOS) Symposium in 
conjunction with the 4th Asia-Pacific Ocular Imaging Society Congress 
(APOIS). This year, we are proud to present a theme that stands at the 
forefront of technological advancement and innovation: Smart Eye Care & 
Generative AI in Ophthalmology. 

I am delighted to see such a distinguished gathering of experts, 
researchers, and practitioners in the field of ocular imaging. Your 
presence here is a testament to the collective commitment we share in 
advancing our understanding and application of cutting-edge 
technologies for the betterment of ocular health. 

I encourage you to fully engage with the program, share your knowledge, 
and exchange ideas with your peers. It is through such vibrant 
interactions that we can collectively push the boundaries of what is 
possible and drive forward the future of ocular imaging. 

Thank you for your participation and for contributing your expertise to 
this significant event. I look forward to the groundbreaking discussions 
and innovations that will arise from our time together. 
 

With warm regards, 

 

Carol CHEUNG, PhD 
Secretary-General, Asia-Pacific Ocular Imaging Society 
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WELCOME MESSAGE 

From Scientific Program Chair 

 

Dear Friends & Colleagues, 

Welcome to Hong Kong! 

It is a pleasure to welcome you to another Asia Pacific Tele-
Ophthalmology Society (APTOS) Congress in 2024. The congress this year 
is spectacular since we co-host with another well-renowned ophthalmic 
society in the Asia-Pacific region, the Asia-Pacific Ocular Imaging Society 
(APOIS). With the theme “Generative AI in Ophthalmology”, the joint 
force of APTOS and APOIS this year could not be more suitable. We offer 
you not only an up-to-date but also cutting-edge scientific program in 
tele-ophthalmology, ocular imaging, artificial intelligence, and digital 
health in ophthalmology.  

May I take this opportunity to invite you to next year’s APTOS Congress, 
which may be even better since it will be organized at the same time as 
the World Expo 2025 in Osaka. We can’t wait to welcome you once again 
to the APTOS Congress 2025 in Osaka, Japan. 
 

Yours sincerely, 

 

 

 

Paisan RUAMVIBOONSUK, MD 
Scientific Program Chair 
APTOS-APOIS 2024 
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WELCOME MESSAGE 

From Scientific Program Co-Chair 

 

Dear Conference Participants, 

 

My distinguished colleagues and the international community join me in 

welcoming you to the 9th Asia Pacific Tele-Ophthalmology Society 

(APTOS) Symposium in conjunction with the 4th Asia-Pacific Ocular 

Imaging Society (APOIS) Congress in Hong Kong. The quality of scientific 

presentations and discussions will give us the rare opportunity to learn 

from each other to carry forward the scientific progress for creating a 

better future for everyone. With its empowerment programs in tele-

ophthalmology and ocular imaging conducted in local languages to cater 

to the needs of the regional ophthalmic community, I’m sure APTOS-

APOIS 2024 will be a fruitful meeting for all attendees with the vast 

networking opportunities it provides, the specific topics that are covered 

in the conference and the unique city vibe of Hong Kong. 

 

Yours sincerely, 

 
Gyan “John” PRAKASH, PhD 
Scientific Program Co-Chair 
APTOS-APOIS 2024 
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◼ HOST 

 

 

Asia Pacific Tele-Ophthalmology 

Society 

( APTOS )  

Founded by a group of outstanding tele-ophthalmology specialists in the Asia-Pacific region in 

May 2016, the Asia Pacific Tele-Ophthalmology Society (APTOS) aims to bring together clinicians, 

researchers, technicians, institutes and organizations to form an alliance that promotes 

communication, exchange and collaboration in tele-ophthalmology. It provides a platform on 

which eye care or tele-medical professionals can share knowledge and collaborate to deliver 

efficient, accessible and quality universal eye care throughout the region. 

 

Contact us: 

APTOS Secretariat 

c/o GH164, the Hong Kong Polytechnic University 

Hung Hom, Hong Kong 

Webiste: www.asiateleophth.org 

Email: secretariat@asiateleophth.org  

 

 

 

  

http://www.asiateleophth.org/
mailto:secretariat@asiateleophth.org
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◼ HOST 

 

 

Asia-Pacific Ocular Imaging 

Society 

( APOIS )  

Founded in 2017, Asia-Pacific Ocular Imaging Society (APOIS) is an academic, scientific and 

professional society that facilitates collaboration between ophthalmologists and vision scientists in 

the region, with a focus on development and application of ocular imaging. APOIS aims to provide 

a dynamic professional and educational platform for ophthalmologists and vision scientists from 

around the world to meet, exchange and advance knowledge in ocular imaging, to develop 

standards and guidelines in new and emerging ocular imaging technology, to encourage 

collaborative research and clinical service projects, to assist ophthalmological colleagues to be up 

to date with advances in all aspects of ocular imaging, and to contribute to international 

development in ocular imaging. 

 

Contact us: 

APTOS Secretariat 

4/F Hong Kong Eye Hospital 

147K Argyle Street 

Kowloon, Hong Kong 

Webiste: www.apois.org 

Email: secretariat@apois.org  

 

 

 

  

http://www.asiateleophth.org/
mailto:secretariat@asiateleophth.org
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◼ CO-HOST 

 

 

The Hong Kong Polytechnic 

University 
 

The Hong Kong Polytechnic University (PolyU) aspires to be an innovative world-class university 
with a strong sense of social responsibility, driven by its motto, “To learn and to apply, for the 
benefit of mankind”. 

The University provides the best holistic education to nurture socially responsible “leaders of 
tomorrow” who possess a strong sense of national identity and a global perspective, and pursues 
impactful innovation and interdisciplinary research to address the world’s most pressing 
challenges. A robust culture of knowledge transfer and entrepreneurship is a cornerstone of the 
University, ensuring PolyU’s technologies are transformed into practical real-world applications. 
The University's unwavering commitment to excellence has earned it international recognition, 
with PolyU consistently ranking among the top 100 universities worldwide. Based on this solid 
foundation, the University will continue to make positive contributions in collaboration with its 
strategic partners for the betterment of Hong Kong, the Nation, and the world. 

 

Contact us: 
The Hong Kong Polytechnic University 
Hung Hom 
Kowloon 
Hong Kong 
Website: www.polyu.edu.hk/ 

 

 

  

http://www.polyu.edu.hk/
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◼ CO-HOST 

 

 

Research Centre for SHARP Vision 

( RCSV ) 
 

The Research Centre for SHARP Vision (RCSV) is an interdisciplinary research centre with local and 

overseas expertise ranging from biological to clinical sciences, and from data science to 

engineering. RCSV aspires to become a world leader in the creation of knowledge for the 

promotion of life-long healthy vision worldwide. Our missions are: 

1. To promote healthy development of vision – to understand and safeguard the developmental 
processes that are destined for comfortable, binocular and 20/20 vision, and to provide 
solutions to ensure healthy vision development. 

2. To maintain healthy life-long sharp vision – to understand the causes of visual impairment and 
to provide solutions to sight-threatening eye diseases and age-related vision loss. 

3. To restore, regenerate and rehabilitate vision – to understand the processes and conditions 
that lead to visual impairment and to create solutions for vision restoration and rehabilitation. 

 

Contact us: 

Tel: (+852) 3400 2312 

Website: info.rcsv@polyu.edu.hk 

Email : www.polyu.edu.hk/rcsv 

 

 

  

mailto:%20info.rcsv@polyu.edu.hk
http://www.polyu.edu.hk/rcsv
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◼ ORGANIZING COMMITTEE 

 

Chairs 

Mingguang HE, MD, PhD 

Tien-Yin WONG, MD, PhD 

 

Scientific Committee – Chairs 

Paisan RUAMVIBOONSUK, MD 

John PRAKASH, PhD 

Carol CHEUNG, PhD 

 

Abstract Reviewing Committee 

Lingping CEN, MD 

Carol CHEUNG, PhD 

Mingguang HE, MD, PhD 

Padmaja RANI, MD 

Raba THAPA, MD 

Haidong ZOU, MD 

 

Big Data Competition & Hackathon 

Anyarak AMORNPETCHSATHAPORN, MD 

Peranut CHOTCOMWONGSE, MD 

Paisan RUAMVIBOONSUK, MD 

Wenbo LIU 

Danli SHI 

Weiyi ZHANG 

 

APTOS Secretariat 

Florence CHUNG 

Jiejing LI 

Fan YUAN 

 

APOIS Secretariat 

Clare MOK 
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◼ SCIENTIFIC PROGRAM COMMITTEE & FACULTY 

 

Chair: Co-Chair: Co-Chair: 

   

Paisan RUAMVIBOONSUK 

(Thailand) 
Carol CHEUNG 

(Hong Kong) 

John PRAKASH 

(U.S.) 

 

Invited Speakers 

    

Rupesh AGRAWAL 

(Singapore) 

Lama AL-ASWAD 

(U.S.) 

Tin AUNG 

(Singapore) 

Dayong BAI 

(China) 

    

Lingping CEN 

(China) 

Robert CHANG 

(U.S.) 

Hao CHEN 

(Hong Kong) 

Haoyu CHEN 

(China) 

 
 
 
 



 

 

 

C
O

U
N

C
ILS

 A
N

D
 C

O
M

M
ITTE

E
S
 

COUNCILS AND COMMITTEES 

APTOS-APOIS 2024 | 15 

Invited Speakers 

 
   

Xinjian CHEN 

(China) 

Youxin CHEN 

(China) 

Ching-Yu CHENG 

(Singapore) 

Jacqueline CHUA 

(Singapore) 

 

    

Mary DURBIN 

(U.S.) 

Malvine EYDELMAN 

(U.S.) 

Mingguang HE 

(Hong Kong) 

 

Kai JIN 

(China) 

    

Vineet JOSHI 

(India) 

Ryo KAWASAKI 

(Japan) 

Kenny LAI 

(Hong Kong) 

 

Timothy LAI 

(Hong Kong) 

 

    

Alan LAM 

(Hong Kong) 

 

Dennis LEE 

(Hong Kong) 

Chris LEUNG 

(Hong Kong) 

 

Fei LI 

(China) 
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Invited Speakers 

    

Lingyi LIANG 

(China) 

 

Yuanbo LIANG 

(China) 

 

Haotian LIN  

(China) 

Yu-Chi LIU 

(Singapore) 

    

Masahiro MIURA 

(Japan) 

Vincent MOK 

(Hong Kong) 

Toshinori MURATA 

(Japan) 

Tetsuro OSHIKA 

(Japan) 

    

Ki-Ho PARK 

(South Korea) 

Rajiv RAMAN 

(India) 

Kim RAMASAMY 

( India ) 

Emma RAN 

(Hong Kong) 

    

Padmaja RANI 

(India) 

R.D. RAVINDRAN 

( India ) 

Charumathi SABANAYAGAM 

( Singapore ) 
Shalinder SABHERWAL 

(India) 
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Invited Speakers 

    

Bin SHENG 

(China) 

Danli SHI 

(Hong Kong) 

Joseph SUNG 

(Singapore) 

Simon SZETO 

(Hong Kong) 

    

Hitoshi TABUCHI 

(Japan) 

Gavin TAN 

(Singapore) 

Yih Chung THAM 

(Singapore) 

Raba THAPA 

(Nepal) 

    

Arun THIRUNAVUKARASU 

(United Kingdom) 

Angus TURNER 

(Australia) 

Ningli WANG 

(China) 

Shujun WANG 

(Hong Kong) 

    

Yaxing WANG 

(China) 

Ruihua WEI 

(China) 

Tien-Yin WONG 

(China) 

Benjamin XU 

(U.S.) 
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Invited Speakers 

 
   

Honghua YU 

(China) 

Scott YUAN 

(Hong Kong) 

Bing ZHANG 

(China) 

Chun ZHANG 

(China) 

    

Mingzhi ZHANG 

(China) 

Xinyuan ZHANG 

(China) 

Xiulan ZHANG 

(China) 

Yingfeng ZHENG 

(China) 

  

  

Xiyuan ZHOU 

(China) 

Lisa ZHU 

(Australia) 
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◼ THE APTOS COUNCIL 

 

Office Bearers 

 

President 

Minguang HE 

(Australia) 
 

Secretary-General 

Andreas MUELLER 

(Australia) 

 

Vice-President 

Paisan RUAMVIBOONSUK 

(Thailand) 
 

Vice-President 

Gavin TAN 

(Singapore) 

 

Assistant Secretary-General 

Ryo KAWASAKI  

(Japan) 

 

Treasurer 

Carol CHEUNG 

(Hong Kong) 

 

Council Members 

 

Xingru HE 

(China) 

 

Hanruo LIU 

(China) 

 

Rajiv RAMAN 

(India) 

 

Padmaja RANI 

(India) 

 

Raba THAPA 

(Nepal) 

 

Ching-Yao 

TSAI 

(Taiwan) 

 

Sangchul 

YOON 

(Korea) 
 

Mingzhi ZHANG 

(China) 
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◼ THE APOIS COUNCIL 

 

Office Bearers 

 

President 

Tien-Yin WONG 

(China) 

 

Secretary-General 

Carol CHEUNG 

(Hong Kong) 

 

Vice-President 

Kyoko OHNO-MATSUI 

(Japan) 
 

Vice-President 

Ki-Ho PARK 

(South Korea) 

 

Vice-President 

Xiulan ZHANG  

(China) 

 

Treasurer 

Timothy LAI 

(Hong Kong) 

 

Executive Committee Members 

 

Rupesh AGRAWAL 

(Singapore) 

 

Marcus ANG 

(Singapore) 

 

Paisan RUAMVIBOONSUK 

(Thailand) 

 

Xinyuan ZHANG 

(China) 

 

Council Members 

 

Tin AUNG 

(Singapore) 

 

Gemmy 

CHEUNG 

(Singapore) 
 

Jacqueline 

CHUA 

(Singapore) 
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Henry CHEN 

(Taiwan) 

 

Jay CHHABLANI 

(India) 

 

Mingguang HE 

(Hong Kong) 

 

Min KIM 

(South Korea) 

 

Chris LEUNG 

(Hong Kong) 

 

Yuanbo LIANG 

(China) 

 

Haotian LIN 

(China) 

 

Chitaranjan 

MISHRA 

(India) 
 

Masahiro 

MIURA 

(Japan) 

 

Rajiv RAMAN 

(India) 

 

Harsha RAO 

(India) 

 

Rohit SHETTY 

(India) 

 

Kendrick SHIH 

(Hong Kong) 

 

Kyung Rim 

SUNG 

(South Korea) 
 

Simon SZETO 

(Hong Kong) 

 

Yih Chung 

THAM 

(Singapore) 
 

Wei-Chi WU 

(Taiwan) 

 

Yasuo YANAGI 

(Japan) 

 

Yoshiaki 

YASUNO 

(Japan) 
 

Lisa ZHU 

(Australia) 
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◼ PROGRAM OVERVIEW & SCIENTIFIC SESSIONS 

 

Date: December 14, 2024 (Saturday) 
Time: 09:00 – 18:00 (GMT+8) 
1/F, Data Technology Hub, 5 Chun Cheong Street, Tseung Kwan O, Hong Kong 
 

 Yotta Zetta + Tera 

09:00 – 10:30 Symposium 1: Tele-Ophthalmology 

Innovations 
Roundtable 

10:30 – 11:00  Welcome Drinks & Lion Dance 

11:00 – 12:00  Opening Session 

12:15 – 13:00 Lunch Symposium 

13:00 – 14:30 Symposium 2: Telemedicine & Patient 

Management 

Free Paper Session 1: AI & Glaucoma 

14:30 – 15:00 Coffee Break 

 15:00 – 16:30 

Symposium 3: Advanced Ocular 

Imaging Technologies 

15:00 – 17:00 

Advanced Ocular Imaging 

Empowerment Program (in Mandarin) 

 16:30 – 18:00 

Symposium 4: Latest Generative AI in 

Ophthalmology 

17:00 – 18:00 

Free Paper Session 2: Artificial 

Intelligence 1 

18:30 – 22:00 Presidents’ Dinner & Christmas Gala 
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Date: December 15, 2024 (Sunday) 
Time: 09:00 – 18:00 (GMT+8) 
1/F, Data Technology Hub, 5 Chun Cheong Street, Tseung Kwan O, Hong Kong 
 

 Yotta Zetta + Tera 

08:15 – 08:45 Breakfast Symposium 

09:00 – 10:30 Symposium 5: Latest Deep Learning & 

Foundation Models 

Free Paper Session 3: AI 2 (Deep 

Learning & DR Screening) 

10:30 – 11:00 Coffee Break 

11:00 – 12:10  Symposium 6: AI-Driven Diagnostic 

Tools 

Free Paper Session 4: Ocular Imaging 

12:15 – 13:00 Lunch Symposium 

13:00 – 14:30 Symposium 7: Real-World Applications 

of AI in Eye Care 
Fireside Chats 

14:30 – 15:00 Coffee Break 

 15:00 – 16:30 

Symposium 8: Cross-Disciplinary 

Collaborations 

15:00 – 17:00 

Tele-Ophthalmology Empowerment 

Program (in Mandarin) 

 16:30 – 18:00 

Symposium 9: The AI Ecosystem 

17:00 – 18:00 

Free Paper Session 5: AI 3 (Large 

Language Models) 

18:00  – 18:30 Closing & Prize Presentation for APTOS Hackathon 

 
  



 

 

C
O

N
G

R
E
S
S
 I
N

F
O

R
M

A
TI

O
N

 
CONGRESS INFORMATION 

APTOS-APOIS 2024 | 24 

 

◼ GENERAL INFORMATION 

 
Name of Event 
The 9th Asia Pacific Tele-Ophthalmology Society Symposium in 
conjunction with the 4th Asia-Pacific Ocular Imaging Congress 
(APTOS-APOIS 2024) 
 

Venue 
Data Technology Hub 
5 Chun Cheong Street, Tseung Kwan O, Hong Kong 
 
Time 
December 14, 2024: 09:00 – 18:00 (GMT+8) 
December 15, 2024: 08:00 – 18:20 (GMT+8) 
 
Shuttle Bus Schedule 
Please note that shuttle buses will be running between DT Hub and Crowne Plaza Hong Kong East 
Kowloon, which is the Congress Hotel, every 30 minutes as per the following schedule: 
December 13, 2024: 1:30 p.m. – 6:15 p.m. 
December 14, 2024: 8:30 a.m. – 6:45 p.m. 
December 15, 2024: 7:30 a.m. – 6:45 p.m. 
 
The shuttle will depart from Crowne Plaza Hong Kong East Kowloon on the thirty (30) and on the 
dot (00). It will reach DT Hub in around 10 minutes and leave for the Hotel every 15 and 45 of the 
hour. 
 
Registration Counter & Delegate Bag Collection 
Location: Foyer of Tera, 1/F, Data Technology Hub 
 
Registration Badges & NFC Stickers 
An NFC sticker containing delegates’ information including first name, last name, email address, 
country and affiliation is attached to the badge. Delegates can exchange contact information 
among themselves by tapping their smartphones over the sticker. The application program “NFC 
Tools” is required. Delegates can also edit their information to be disclosed using the app.  
 

App Store Google Play 
  

Scan the QR code for the 

online abstract book. 
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On-Site Payment 
On-site payment with cash and credit card can be made at the registration and payment counter. 
 
Delegate Bag Pick Up – Registration Counter 
Delegates can collect their delegate bags at the registration counter. 

 

Coffee Breaks, Breakfast & Lunch 
Coffee and refreshments are served between sessions in the exhibition hall in the morning and in 
the afternoon. Lunch is inclusive in the registration and served in Yotta, 1/F, Data Technology Hub. 
A breakfast symposium is available on December 15, 8:00 – 8: 45 a.m. in the same venue. 
 
Policies 
No Smoking Policy 
Smoking is strictly prohibited in all session rooms, meeting and exhibition areas. Your cooperation 
is appreciated. 
 
Photographing in Exhibition Hall  
Attendees wishing to photograph or videotape an exhibit must obtain permission from the 
relevant company beforehand. 
 
Photographing or Videotaping for Scientific Sessions   
Photographing and/or videotaping during any of the Scientific Sessions are strictly prohibited. 
(Permission must be obtained in advance by media representatives.) 
 
Re-Issue of Delegate Badge & NFC Sticker 
Reissuing of delegate badges and NFC stickers will be available at the Registration. Badges are 
non-transferable. An administration fee of USD20 may be incurred for re-issuing a delegate badge. 
 
Speaker Ready Room/Preview Room – Business Centre 2 
Opening Hours: 

Date Time 
December 13, 2024 1500-1730 
December 14, 2024 0800-1730 
December 15, 2024 0800-1730 

 
E-Poster & Video Platform – Pre-Function Area 
Delegates can visit the E-poster and Video Platform located in the Exhibition Hall. 
 
Online Poster Gallery 
E-poster stations can be found in the exhibition hall. Delegates can also 
access the electronic poster gallery online at 
https://virtual.oxfordabstracts.com/event/49460/poster-gallery/grid 
after signing in their online registration account. Delegates can comment 
on the e-posters, the free papers and even the scientific sessions online 

https://virtual.oxfordabstracts.com/event/49460/poster-gallery/grid
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during APTOS-APOIS 2024. Comments will not be moderated during 
APTOS-APOIS 2024 but improper comments will be deleted after the 
Congress. 
 

Online Networking Opportunities 
Delegates can customize their online badges and send instant messages 
to one another after signing into their online registration accounts at 
https://virtual.oxfordabstracts.com/event/49460/attendees. 

 

◼ FLOOR PLAN 

 
 

  

https://virtual.oxfordabstracts.com/event/49460/attendees
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◼ SOCIAL PROGRAM  

 

Presidents’ Dinner & Christmas Gala 
 

Date:  December 14, 2024 

Time:  18:30 – 22:00 (GMT+8)  

Venue:  Hue Dining, 1/F, Hong Kong Museum of Arts, 

Tsim Sha Tsui, Hong Kong 

 
 

◼ PRE-MEETING 

 

AI Workshops 

We will be conducting AI workshops online as a pre-meeting event of APTOS-APOIS 2024 on 
December 13. Details are given as follows: 
 
Date:   December 13, 2024 (Friday) 
Time:   14:00 – 16:00 (GMT+8) 
Venue:   Zetta + Tera, 1/F, Data Technology Hub 
Instructor: Zongyuan Ge 
 
 

Tai Chi Class 

A tai chi class for beginners will be organized for delegates to experience first-hand the ancient 
Chinese philosophy of Taoism. Details are given as follows: 
 
Date:  December 13, 2024 (Friday) 
Time:  16:00 – 17:00 (GMT+8) 
Venue:  Landscape Garden, G/F, Data Technology Hub 
 
 

Wing Chun Class 

Wing Chun is a concept-based martial art, a form of Southern Chinese kung fu, and a close-
quarters system of self-defense. A wing chun class for beginners will be conducted and details are 
given as follows: 
 
Date:  December 13, 2024 (Friday) 
Time:  17:00 – 28:00 (GMT+8) 
Venue:  Landscape Garden, G/F, Data Technology Hub  
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◼ SPONSORS 

 

 

 

 

 

 
 

 

 

 

 
 

 

Diamond Sponsor: 

Platinum Sponsor: 

Bronze Sponsor: 
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◼ BIG DATA COMPETITION & HACKATHON 

 

 

 

Description: 

Despite the many benefits of the fundus photo, the fundus imaging system sees what the human eye can 

see. With this technology, an ophthalmologist or optometrist detects only pathologies that are visible to 

human eyes. Many diseases at the early stages are almost invisible to even an experienced optometrist or 

ophthalmologist. Most retinal abnormalities progress with age and develop slowly and gradually, so 

diagnosing them is pretty difficult. 

On the other hand, modern OCT examination allows ophthalmologists to get images with a reasonably 

high resolution. Modern OCT image interpretation, with the 3D volumetric data and detail of the retinal 

layers that it captures, also allows physicians to detect the warning signs of the disease, classify hundreds 

of pathologies, and re-monitor images to track the progression of pathologies. 

We have heard so much about what generative AI is capable of doing. What if it can help generate more 

detailed, yet expensive, OCT images from affordable fundus photos? In this synchronous competition, 

you’ll build a machine learning model to generate OCT images from color fundus photos. You’ll work with 

almost 9,000 images collected in hospital settings. If successful, you will make quality eye care and 

diagnosis accessible to patients in low-and middle-income countries. Such AI tools could enhance 

teleophthalmology and remote screening, providing valuable structural information without the need for 

specialized OCT equipment, which can certainly benefit patients with limited resources.  

 

Timeline:  

• September 9, 2024 – Launch of Competition & APTOS Hackathon 2024 Registration Opens 

• September 16, 2024 – Accepting Submissions 

• November 15, 2024 – Entry Deadline & Team Merger Deadline 

• November 30, 2024 – Preliminary Round Submission Deadline & APTOS Hackathon 2023 
Registration Deadline 

• December 13, 2024 – APTOS 2024 Hackathon & Final Submission Deadline (Only 
participants taking part in the Hackathon in Hong Kong are eligible to receive the prize 
money.) 

• December 14, 2024 – Submission of Codes by the top 5 finalists 

• December 15, 2024 – Prize Presentation 

 

The Asia Pacific Tele-Ophthalmology Society is organizing its 4th Big Data Competition with the 

support from the Department of Medical Services of the Thai Ministry of Public Health and 

Tianchi, a subsidiary of Alibaba Group. This year, we will focus on generating OCT images from 

fundus photos of 693 patients with different diabetic maculopathies and glaucoma.  
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APTOS Hackathon 2024:  

Date:  December 13, 2024 

Time:  09:00 – 18:00 (GMT+8)  

Venue:  Giga, 1/F, Data Technology Hub, 5 Chun Cheong Street, Tseung Kwan O, Hong Kong 
 

Cash Prizes: 

Participants in the APTOS Hackathon 2024 with the best scores on the private leaderboard are 

eligible to receive: 

• 1st Place – US$10,000  

• 2nd Place – US$5,000 
 

Acknowledgment: 
We thank Rajavathi Hospital for providing the paired images for the 4th APTOS Big Data 

Competition and the Department of Medical Services of the Ministry of Public Health of Thailand 

for their support to make the Competition and the Hackathon happen. 

 

  

 
We are also grateful towards Alibaba Cloud and Tianchi, our sole sponsors that provide us with 
the technical support necessary for the Competition to take place. 

 

 

  

https://www.rajavithi.go.th/eng/
https://tianchi.aliyun.com/
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◼ KEYNOTE LECTURES 

 

Prof Joseph SUNG 

Singapore 

 

 

Dec 14, 2024 (Sat) Opening Session 
 

11:30 – 11:50 Randomized Clinical Trials in AI and the Broader 

Landscape of Translation, Implementation, Regulation & Ethics 

Prof Haotian LIN 

China  

 

Dec 14, 2024 (Sat) Opening Session 

 

11:50 – 12:10 The Evolution, Current Applications, and Future 
Directions of Large Language Models in Ophthalmology 

 

◼ YOUNG INNOVATOR TRAVEL GRANTS 

 

 

 

   
Xiaolan CHEN, MD 

Hong Kong 
Neeraj A. ISRANI 

India 
Arun J. 

THIRUNAVUKARASU, 
MA MB BChir (Cantab)  

United Kingdom 

This year, the Asia Pacific Tele-Ophthalmology Society, along with the Asia-Pacific Ocular 
Imaging Society, offers up to 3 travel grants for outstanding presenters and young innovators to 
attend its annual symposium. Priority is given to young innovators who are aged 40 or below, 
come from a developing country, whose presentations (free paper or poster) have been 
accepted by the Scientific Program Committee and who have never received the APTOS Young 
Innovator Travel Grant before. 

 



 

 

S
C

IE
N

TI
F
IC

 P
R

O
G

R
A

M
 S

C
H

E
D

U
LE

 
SCIENTIFIC PROGRAM SCHEDULE 

APTOS-APOIS 2024 | 32 

 

 
 

 
 

 
 
APTOS-APOIS Roundtable: The Role of AI 
Technology in Future Diagnosis & Management 
of Ophthalmic Diseases 
 
09:00 - 10:30   Venue: Zetta + Tera 
Moderator(s): Mingguang HE, Tien Yin WONG 
  
Panelist(s):  
Kai JIN 
Yuanbo LIANG 
Masahiro MIURA 
Arun THIRUNAVUKARASU  
Benjamin XU 
Chun ZHANG  
Xinyuan ZHANG 
 
 
 
Opening Session 
 
11:00 - 12:00   Venue: Yotta 
Chair(s): Mingguang HE, Tien Yin WONG 
 
11:00   Opening Remarks 
11:10   Toasting & Lion Dance 
11:30   Keynote Lecture 1: Randomized Clinical 
Trials in AI and the Broader Landscape of 
Translation, Implementation, Regulation & 
Ethics 
Joseph SUNG 
11:50   Keynote Lecture 2: The Evolution, 
Current Applications, and Future Directions of 
Large Language Models in Ophthalmology 
Haotian LIN 
 
 
 
Latest Generative AI in Ophthalmology 
 
16:30 - 18:00   Venue: Yotta 
Chair(s): Tetsuro OSHIKA, Emma RAN, Yih-
Chung THAM 
  
16:30   Language Enhanced Model for Eye 
(LEME): An Open-Source Ophthalmology-
Specific Large Language Model 
Yih-Chung THAM 

16:38   Eyes on AI: Advancing Ophthalmology 
with LLM Innovations 
Bing ZHANG 
16:46   AI Development and Data Collaboration 
in Hospital Authority 
Dennis LEE  
16:54   Generating a Fluorescein Angiography 
Video from a Single OCT-Angiography Scan 
Toshinori MURATA 
17:02   Generating Angiography from Color 
Fundus Photography 
Danli SHI 
17:10   Generating Glaucoma Visual Field from 
Fundus Images 
Kai JIN 
17:18   Panel Discussion 
 
 
 
 

 
 
Advanced Ocular Imaging Technologies 
 
15:00 - 16:30   Venue: Yotta 
Chair(s): Tin AUNG, Timothy LAI, Chris LEUNG 
  
15:00   Performance of AI and Non-AI Models 
in the HKU x Orbis Glaucoma Screening 
Program 
Chris LEUNG 
15:08   Using Imaging to Understand Iris 
Biomechanics in Angle Closure Glaucoma 
Tin AUNG 
15:16   AI-Powered 3D Structural 
Reconstruction of the Posterior Eye from 2D 
Imaging 
Yaxing WANG 
15:24   Polarization-Sensitive Optical 
Coherence Tomography in Advanced Glaucoma 
Jacqueline CHUA 
15:32   Association between OCTA and MRI 
Metrics in Cerebral Small Vessel Disease: A 
Pilot Study 
Simon SZETO  
15:40   AI in In-Vivo Confocal Microscopy 
Images 
Yu-Chi LIU 
15:48   Panel Discussion 
 
 
 
 
 

DEC 14, 2024 (SAT) 
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OCULAR IMAGING 
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Tele-Ophthalmology Innovations 
 
09:00 - 10:30   Venue: Yotta 
Chair(s): Rupesh AGRAWAL, Lama AL-ASWAD & 
Mingzhi ZHANG 
  
09:00   The Challenges in Portable Eye 
Screening in the Community - An Overview 
Kenny LAI 
09:08   A Case Study for Oculomics: From 
Upstream to Downstream 
Lisa ZHU 
09:16   uveAItis - Innovative Approaches in 
Telecommunication to Uveitis Management 
Rupesh AGRAWAL 
09:24   How New Technologies Have Been 
Adopted at Osaka University Hospital: AI 
Hospital Project 
Ryo KAWASAKI 
09:32   Business Intelligence Care 
Lama AL-ASWAD 
09:40   Integrating AI in Clinical Practice 
Kim RAMASAMY 
09:48   Panel Discussion 
 
  
 
Telemedicine & Patient Management 
 
13:00 - 14:30   Venue: Yotta 
Chair(s): Gavin TAN & Angus TURNER 
  
13:00   Clinical perspectives from a real-world 
prospective trial in Western Australia 
Angus TURNER 
13:38   Impact of Telemedicine Enabled Primary 
Eye Care in Ten Million Rural Population 
R.D. RAVINDRAN 
13:46   Impact of Combined Live and Cloud-
Based Tele-Ophthalmology System on Referral 
Patterns and Disease Identification at 
Community Eye Centers in Nepal 
Raba THAPA 
13:54   Implementing Tele-Ophthalmology 
Services in a Primary Eye Care Network and its 
Impact on Patient Care 
Shalinder SABHERWAL   
14:02   Addressing Disparities in Glaucoma 
Care: AI + Teleophthalmology in Los Angeles 
(ATLAS) 
Benjamin XU 

14:10   Telehealth for Tertiary Eye Centers: 
Implementation Strategies 
Padmaja RANI 
14:18   Panel Discussion 
 
 
 
Tele-Ophthalmology Empowerment Program 
 
15:00 - 17:00   Venue: Zetta + Tera 
 
Instructor(s):  
15:00   AI+5G 远程赋能眼科诊疗 
Youxin CHEN 
15:24   人工智能眼底多病种自动检测平台的
开发和临床应用 
Mingzhi ZHANG 
15:48   远程眼科与人工智能联合应用对近视
防控的研究与应用 
Dayong BAI 
16:12   红光控制近视的真实世界研究 
Xiyuan ZHOU 
16:36   远程医疗赋能眼视光服务 
Ruihua WEI 
 
 
 
 

 
 
 

 
   
Latest Deep Learning & Foundation Models 
 
09:00  - 10:30   Venue: Yotta 
Moderator(s): Robert CHANG, Bin SHENG & 
Ningli WANG 
09:00   Development of Multimodal Foundation 
Model for Generalist Ophthalmic Artificial 
Intelligence 
Scott YUAN  
09:08   Vision Foundation Model: Pioneering 
Advances in Ophthalmology 
Ningli WANG   
09:16   Human-AI Collective Intelligence: 
Crowdsourcing Artificial Intelligence Models 
for Detecting Myopic Maculopathy through an 
AI Algorithm Competition 
Bin SHENG  
09:24   Enhancing Diagnostic Accuracy in Rare 
and Common Fundus Diseases with a 
Knowledge-Rich Vision-Language Model 
Ching-Yu CHENG  

TELE-OPHTHALMOLOGY 
 

 

DEC 15, 2024 (SUN) 
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09:32   Generative AI and DL Powered 
Teleconsultations Using Smartphone Captured 
Images of Corneal Diseases 
Vineet JOSHI  
09:40   High-Speed Image Diagnosis Training 
Using Image-Generating AI 
Hitoshi TABUCHI  
09:48  Panel Discussion 
 
 
 
AI-Driven Diagnostic Tools 
 
11:00 - 12:10   Venue: Yotta 
Moderator(s): Ching-Yu CHENG, Ki-HO PARK, 
Xiulan ZHANG 
 
11:00   AI in Glaucoma Imaging 
Ki-Ho PARK  
11:08   AI in Diabetic Macular Edema 
Carol CHEUNG  
11:16   What Tests are Most Amenable to 
Enable to AI Approaches to Glaucoma 
Xiulan ZHANG 
11:24   Medical Knowledge Intervention 
Prompt Tuning AI for Fundus Image 
Classification 
Shujun WANG  
11:32   Using Retinal Image-based Deep 
Learning to Detect and Predict Chronic Kidney 
Disease 
Charumathi SABANAYAGAM  
11:40  Panel Discussion 
 
 
 
Real-World Applications of AI in Eye Care 
 
13:00 - 14:30   Venue: Yotta 
Moderator(s): Xinjian CHEN, Paisan 
RUAMVIBOONSUK, Gavin TAN 
 
13:00   Applications of AI in Triaging Glaucoma 
Referrals in Hong Kong 
Emma RAN  
13:08   Challenges in Real-World Application of 
AI in Eye Care: Public Health Perspectives 
Paisan RUAMVIBOONSUK  
13:16   Imaging Biomarkers of the Response to 
anti-VEGF Treatment in Polypoidal Choroidal 
Vasculopathy 
Youxin CHEN 
13:24   AI for Diabetic Retinopathy "New 
Frontiers" 

Rajiv RAMAN  
13:32   Intelligent Diagnosis and Automatic 
Generation of Medical Imaging Reports for 
Retinopathy of Prematurity 
Honghua YU  
13:40   Generative AI for Eye Health: 
Translating Language and Vision Models into 
Clinical Applications 
Arun THIRUNAVUKARASU  
13:48   Panel Discussion 
 
 
 
Fireside Chats 
 
13:00 - 14:30   Venue: Zetta + Tera 
Host(s): Robert CHANG, Tien Yin WONG 
 
Guest(s):  
Haotian LIN 
Joseph SUNG 
 
 
 
Cross-Disciplinary Collaborations in 
Ophthalmology 
 
15:00 - 16:30   Venue: Yotta 
Moderator(s): Carol CHEUNG, Mingguang HE 
 
15:00   AI in Retinal Imaging, Alzheimer’s 
Disease and Brain Health 
Vincent MOK  
15:08   Collection, Curation and Sharing of 
Real-World Data to Support Scientific 
Exploration and Decision Support Systems 
Mary DURBIN  
15:16   Foundation Model in Ophthalmology: 
EyeFound, EyeClip & Fundus2video 
Mingguang HE 
15:24   In Vivo Lacrimal Gland Imaging - 
Innovative Applications and Challenges 
Lingyi LIANG  
15:32   Generative AI for OCT Angiogram 
Super-Resolution 
Hao CHEN  
15:40   Cross-Disciplinary Collaboration 
Addressing Global Issues – Role of US National 
Eye Institute 
John PRAKASH  
15:48   Panel Discussion 
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The AI Ecosystem & Infrastructure 
 
16:30 - 18:00   Venue: Yotta 
Moderator(s): Robert CHANG, Tien WONG, 
Yingfeng ZHENG 
 
16:30   The Role of Oculomics in Developing an 
AI Ecosystem 
Gavin TAN  
16:38   Eye on the Future: What's Happening in 
AI 
Robert CHANG 
16:46   The Impact of LLM-Generated Texts on 
Scientific Writing 
Yingfeng ZHENG 
16:54   The Trend of Generative AI Applications 
in Medicine 
Alan LAM  
17:02   AI Regulation: FDA Perspective 
Malvina EYDELMAN  
17:10   From Code to Care: Vision for 
Implementing AI to Achieve Real Results in 
Healthcare 
Tien Yin WONG  
17:18   Panel Discussion 
 
 
 
Closing Session & Prize Presentation of the 
APTOS Hackathon 2023 
 
18:00 - 18:30   Venue: Yotta 
Chair(s): Mingguang HE, Ryo KAWASAKI, Paisan 
RUAMVIBOONSUK 
 
18:00  Overview of the Competition 
Paisan RUAMVIBOONSUK  
18:10  Champion’s Share & Tell 
TBC 
18:25  Closing Remarks 
 
 
 
 
 

 
 
Advanced Ocular Imaging Empowerment 
Program 
 
15:00 - 17:00   Venue: Zetta + Tera 
 
Instructor(s):  
15:00   眼科 OCT 影像人工智能诊断 

Xinjian CHEN 
15:15   视网膜影像人工智能：从常见病到罕
见病 
Haoyu CHEN 
15:30   眼底影像智能量化技术的研发与应用 
Honghua YU 
15:45   探索高度近视的三维影像 
Yaxing WANG  
16:00   大数据时代的青光眼影像学研究 
Fei LI  
16:15   闭角型青光眼房角关闭机制的影像学
证据 
Yuanbo LIANG 
16:30   认识剥脱综合征 
Chun ZHANG 
16:45   脉络膜侧枝循环与肥厚型脉络膜谱系
疾病 
Xinyuan ZHANG 
 
 

OCULAR IMAGING 
 
 

 



 

 

S
C

IE
N

TI
F
IC

 P
R

O
G

R
A

M
 S

C
H

E
D

U
LE

 
SCIENTIFIC PROGRAM SCHEDULE 

APTOS-APOIS 2024 | 36 

 

 
 

 
 

 
  

 
13:00 - 14:30   Venue: Zetta + Tera 
Chair(s): Tin AUNG, Chun ZHANG 
  
13:00   Digital Gonioscopy Based on Three-
dimensional Anterior-Segment OCT: An 
International Multicenter Study 
Zefeng YANG 
13:07   Universal Bluetooth Integrated 
Electronic Eyedrop Sleeve :  A Novel 
Compliance Monitoring System for Glaucoma 
Patients 
Neeraj ISRANI 
13:14   Glaucoma Upgrade Intervention 
Decision-making Enhancer (GUIDE): A Machine 
Learning-based Telemedicine Solution 
Kezheng XU 
13:21   Comparative Study on the Performance 
of Melbourne Rapid Fields Web-browser 
Perimeter to the Humphrey Field Analyzer in 
Chinese Glaucoma Patients 
De-Fu CHEN 
13:28   Multi-dimensional Imaging Model for 
Primary Open Angle Glaucoma Diagnosis Using 
Fundus Photographs, Retinal Nerve Fiber Layer 
Thickness and Deviation Maps 
Geng WANG 
13:35   Predicting Optic Nerve Head 
Biomechanical Response to Intraocular 
Pressure Using Patient-Specific Modeling and 
Machine Learning 
Xiaofei WANG 
13:42   Visual Field Patterns of Open-Angle 
Glaucoma and Potential Associations with 
Long-term Progression Risks: A Machine-
Learning Perspective 
Yu-Tzu PING 
13:49   Ciliary Process to Lens Distance in 
Primary Angle-Closure Glaucoma and its 
Relationship with Shallow Anterior Chamber: 
Insights from Ocular Magnetic Resonance 
Imaging 
Yuanbo LIANG 
13:56   Optic Nerve Head Abnormalities in Non-
pathologic High Myopia and the Relationship 
with Visual Field 
Jingwen JIANG 

14:03   Diagnostic Performance of Wide-Field 
Optical Coherence Tomography Angiography in 
Detecting Open-Angle Glaucoma in High 
Myopia 
Yinghan ZHANG 
14:10   Optic Nerve Head Perfusion in Lateral 
Decubitus Position in Patients with 
Asymmetrical Normal Tension Glaucoma and 
Obstructive Sleep Apnoea 
Tin A TUN 
14:17   Research on the rehabilitative effects of 
long-term virtual reality visual training on 
glaucoma-related visual function impairments 
Yan LU 
14:24   A Generalized Computer Vision Model 
for Improved Glaucoma Screening Using 
Fundus Images 
Abadh CHAURASIA 
 
 
 
17:00 - 18:00   Venue: Zetta + Tera 
Chair(s): Lingping CEN, Masahiro MIURA 
  
17:00   Fundus Photograph Enhancement: 
Image Inpainting and Super-Resolution Using 
Diffusion Models and Generative Adversarial 
Networks 
Qinghua HE 
17:07   Fine-tuning RETFound for Glaucoma 
Detection from Color Fundus Photographs 
Hin Yin CHAN 
17:14   Augmenting Glaucoma Screening: Real-
World Validation of Medios AI Across Multiple 
Ethnicities and Device-Agnostic Capabilities 
Divya RAO 
17:21   Artificial Intelligence-based database 
for prediction of protein structure and their 
alterations in ocular diseases 
Mingzhi ZHANG 
17:28   Efficiency and Safety of Automated 
Label Cleaning on Multimodal Retinal Images 
Tian LIN 
17:35   Digital Ruler of Strabismus: 
Smartphone-Based Artificial Intelligence for 
Strabismus Measurement and Diagnosis 
Ruixin WANG 
17:42   Empowering Universal Self-Screening 
for Malignant Ocular Rare Tumors Using 
Smartphones 
Shaowei BI 
 
 
 

SUBMITTED PROGRAM- FREE PAPERS 

DEC 14, 2024 (SAT) 
 
 
 

ARTIFICIAL INTELLIGENCE 
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09:00 - 10:30   Venue: Zetta + Tera 
Chair(s): Padmaja RANI, Raba THAPA 
  
09:00   An Integrated Model to Use AI and 
Teleophthalmology to Screen Glaucoma in a 
Low Resource Setting 
Malinda DE SILVA 
09:07   Supporting Diabetic Macular Edema 
Triage Screening by a Deep Learning-based 
OCT Image Analysis: a Prospective Study 
Shuyi ZHANG 
09:14   A Privacy-Preserving Deep Learning 
Model Leveraging A Retinal-Based Foundation 
Model for Screening Diabetic Retinopathy 
Truong NGUYEN 
09:21   Ultra-Widefield Fundus Imaging for 
Diabetic Retinopathy Challenge 2024 
(UWF4DR) 
Bin SHENG 
09:28   Converting Ultra-Widefield Fundus 
Photography to Ultra-Widefield Fluorescein 
Angiography via UWAFA-GAN for Diabetic 
Retinopathy Screening 
Zhicong XU 
09:35   Effectiveness, Cost-Effectiveness and 
Cost-Utility of a Tiered Artificial Intelligence-
Enabled Diabetic Eye Care (AID-Eye) Model 
Starting from Primary Health Care in Rural 
China 
Xiaochen MA 
09:42   An Oculomics Approach: Retinal 
Vascular Characteristics Modeling for High-
Precision Diagnosis of Mild Non-Proliferative 
Diabetic Retinopathy 
Peng XIAO 
09:49   Assessment of Mild Cognitive 
Impairment via a Retinal-Imaging-Based Deep 
Learning Model through Majority Voting 
Herbert HUI 
09:56   Development and Validation of a Deep 
Learning Platform for Detecting Multiple 
Retinal Fundus Diseases 
Mingzhi ZHANG 
10:03   Development and Validation of a Deep 
Learning Algorithm for Detection of Orbital 
Disease Using Ocular Images from Multi-center 
Populations 
Chaoyu LEI 
10:10   Development and Validation of a Deep 
Learning Model to Predict the Occurrence and 

Severity of Retinopathy of Prematurity 
Qiaowei WU 
10:17   Mild Cognitive Impairment Screening 
Based on FusionNet and Ensemble Learning-
based Artificial Intelligence System for 
Alzheimer’s Disease 
Andy NG 
10:24   EyeCLIP: A Visual–Language Foundation 
Model for Multi-Modal Ophthalmology Image 
Analysis 
Mingguang HE 
 
 
 
17:00 - 18:30   Venue: Zetta + Tera 
Chair(s): Yuanbo LIANG, Yih-Chung THAM 
  
17:00   EyeGPT: Ophthalmic Assistant with 
Large Language Models 
Xiaolan CHEN 
17:07   Prospective Evaluation of Continually 
Pre-trained Models for Endocrine and 
Metabolic Diseases Screening via Retinomics: A 
Retrospective, Prospective, Multicentre Study 
Xiayin ZHANG 
17:14   Towards Regulatory Generative AI in 
Ophthalmology Healthcare: A Security and 
Privacy Perspective 
Yueye WANG 
17:21   Comparative Analysis of Large 
Language Models for Cataract Care 
Harry SU 
17:28   General and Chinese-specific Large 
Language Models’ Performance for Myopia-
related Queries in China 
Zehua JIANG 
17:35   FFA-GPT: Automatic Fundus Fluorescein 
Angiography Image Interpretation with Large 
Language Models 
Xiaolan CHEN 
17:42   The Use of Large Language Models in 
Ophthalmology: A Scoping Review on Current 
Use-Cases and the Potential Pitfalls 
Alva LIM 
17:49   Comparison of Generative AI-Based 
Learning versus Text-Only Learning in 
Ophthalmology among Medical Students – a 
Non-Randomized Study 
Tharini SENTHAMIZH 
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11:00 - 12:00   Venue: Zetta + Tera 
Chair(s): Benjamin XU, Xinyuan ZHANG 
  
11:00   ChatFFA: An Interactive Chat System for 
Visual Question Answering on Fundus 
Fluorescein Angiography Images 
Xiaolan CHEN 
11:07   Unveiling Choroidal Vascular 
Fingerprints: Automatic Segmentation and 
Multi-dimensional Feature Quantification on 
Indocyanine Green Angiography via Deep 
Learning 
Ruoyu CHEN 
11:14   Using Optical Coherence Tomography to 
Evaluate Diabetic Retinal Neurodegeneration 
in Patients with Referable and Non-referable 
Diabetic Retinopathy  
Adrian LEE 
11:21   Novel Quantitative Analysis of Anterior 
Chamber Inflammation Based on a Deep 
Learning Model Using Anterior Segment 
Optical Coherence Tomography Images for 
Diagnosis and Precise Assessment of 

Intraocular Inflammatory Diseases 
Ye DAI 
11:28   The Effect of Three-Dimensional Ocular 
Shape on Longitudinal Biometric Changes: The 
Zhongshan Ophthalmic Center-Brien Holden 
Vision Institute High Myopia Cohort Study 
Feng JIANG 
11:35   Quantifying Macular Cone Mosaic 
Metrics by Adaptive Optics Retinal Camera to 
Enhance Diagnosis Efficiency in High Myopia 
Patients 
Ke-Yu LIU 
11:42   Hessian-Attentive feature enhanced 
convolutional neural networkfor OCT image 
denoising 
Jie GAO 
11:49   Assistance of Artificial Intelligence in 
Diagnosis of Vitreoretinal Lymphoma on 
Optical Coherence Tomography 
Aidi LIN 
11:56   Detection of Stardust Sign in SSOCT 
Images Using Deep Learning 
Mao TANABE 
 
 

  

OCULAR IMAGING 
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MAS-Unet: A Novel Approach to Optical 
Coherence Tomography Image Segmentation 
Utilizing an Enhanced U-Net 
First Author: Zikang XU 
Co-Author(s): Liang ZHANG, Dan CAO, Qianjin 
FENG, Tao WANG    
 
 
A Deep Learning System Predicting Incidence and 
Progression of Diabetic Kidney Disease from 
Retinal Images  
First Author: Yaoning ZHAO 
Co-Author(s): Nan JIANG, Zhouyu GUAN, Bin 
SHENG, Tien Yin WONG  
 
 
Fundus Photography-Guided Optical Coherence 
Tomography Angiography Generation for 
Diabetic Macular Ischemia Detection 
First Author: Hongyang JIANG 
Co-Author(s): Dawei YANG, Qinghua HE, Carol 
CHEUNG  
 
 
Eyecare-cloud: an innovative electronic medical 
record cloud platform for pediatric research and 
clinical care 
First Author: Xinyu ZHAO 
Co-Author(s): Zhenquan WU, Yaling LIU, Zhen 
YU, Guoming ZHANG  
 
 
Development and Validation of an Automated 
Deep Learning Platform for Retinopathy of 
Prematurity Screening 
First Author: Mingzhi ZHANG 
Co-Author(s): Jie JI, Jianwei LIN  
 
 
Automatic Detection of Peripheral Retinal 
Lesions From Ultrawide-Field Fundus Images 
Using Deep Learning 
First Author: Jianwei LIN 
Co-Author(s): Jie JI, Yun WANG  
 
 
 
 
 

 
  
Forecasting Myopic Maculopathy Risk Over a 
Decade: Development and Validation of an 
Interpretable Machine Learning Algorithm  
First Author: Yanping CHEN 
Co-Author(s): Yingfeng ZHENG, Mingguang HE, 
Wei WANG    
 
 
 

 
  
“ISIT” pattern of macular capillary density 
correlates with glaucoma diagnosis in normal 
and highly myopic populations 
First Author: Jiaxuan JIANG 
Co-Author(s): Huixun JIA, Zefeng YANG, Fei LI, 
Xiulan ZHANG    
 
 
False-Positive patterns in Optical Coherence 
Tomography in Hyperopic and Myopic Eyes 
First Author: Sehie PARK 
Co-Author(s): Ki-Ho PARK    
 
 
 
 

 
 

 
  
ChatGPT takes the Fellowship of the College of 
Physicians and Surgeons (FCPS) exam in Internal 
Medicine 
First Author: Hina QAZI 
Co-Author(s): Muhammad IRFAN, Syed AHSAN, 
Rehman SIDDIQUI 
 
 
Cost-effectiveness and cost-utility of a digital 
technology-driven hierarchical healthcare 
screening pattern in China 
First Author: Yuxuan WU 
Co-Author(s): Xiaohang WU, Zhenjun TU, Rong 
PAN, Haotian LIN  
 
 
Accuracy of Artificial Intelligence versus Clinicians 
in Real-Life Case Scenarios of Retinopathy of 
Prematurity 
First Author: Padmaja RANI 
Co-Author(s): Akash BELENJE 

SUBMITTED PROGRAM – POSTER 

ARTIFICIAL INTELLIGENCE 

 

CLINICAL & EPIDEMIOLOGIC RESEARCH 

GLAUCOMA 
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Development of an image quality control 
pipeline for optical coherence tomography 
images from UK Biobank 
First Author: Charlene ONG 
Co-Author(s): Weiwei LUO, Ziwei SHU, Richard 
BAUMGARTNER, Annaswamy RAJI, Asad A. B.  
ALI 
 
 
Development and validation of a multimodal 
multitask vision foundation model for generalist 
ophthalmic artificial intelligence 
First Author: Jian WU 
 
 
Evaluation of Microaneurysm Leakage in DR 
Using Early and Late ultra-widefield fluorescein 
angiography Images Registration 
First Author: Huilin LIANG 
Co-Author(s): Dan CHAO 
 
 
Quantification of Ultra-widefield Angiography 
Features using deep learning and assess 
association between angiography features and 
centre-Involving Diabetic Macular Edema 
First Author: Huilin LIANG 
Co-Author(s): Dan CHAO 
 
 
Medical Staff and Resident Preferences for Using 
Deep Learning in Eye Disease Screening: Discrete 
Choice Experiment 
First Author: Senlin LIN 
Co-Author(s): Liping LI, Haidong ZOU, Yi XU, Lina 
LU 
 
 
Evaluating Imaging Repeatability of Fully Self-
Service Fundus Photography within a 
Community-Based Eye Disease Screening Setting 
First Author: Juzhao ZHANG 
Co-Author(s): Xuan LUO, Deshang LI, Yajun 
PENG, Guilin GAO, Leiliang WEN, Meng GAO, 
Lina LU, Yi XU, Tao YU, Senlin LIN, Yingyan MA, 
Chunxia YAO, Haidong ZOU 
 
 
Deep Learning Multimodal Framework for 
Automated Diagnosis and Severity Grading of 
Retinal Pigment Epithelium Detachment Using 
Four-Dimensional Optical Coherence 
Tomography and Adaptive Optics Imaging 
First Author: Rifaldy FAJAR 

Co-Author(s): Sahnaz V.  PUTRI, Prihantini 
PRIHANTINI 
 
 
Deep Learning Predicts Optical Coherence 
Tomography Measures of Diabetic Macular 
Thickening From Ultra-Widefield Fundus Images 
First Author: Danling HUANG 
Co-Author(s): Dan CAO, Tao WANG, Qianjin 
FENG 
 
 
EyeFound: A Multimodal Generalist Foundation 
Model for Ophthalmic Imaging          
First Author: Weiyi ZHANG 
Co-Author(s): Danli SHI, Xiaolan CHEN, 
Mingguang HE 
 
 
RETFound-enhanced Deep Learning System : 
Detection of Diabetic Retinopathy from Ultra-
Widefield Scanning Laser Ophthalmoscope 
images  
First Author: Taozheng LI 
Co-Author(s): Liang ZHANG, Dan CAO, Qianjin 
FENG, Tao WANG 
 
 
Consistency-Driven Enhancement for Robust 
Cardiovascular Risk Prediction from Retinal 
Images 
First Author: Weiyi ZHANG 
Co-Author(s): Danli SHI, Mingguang HE 
 
 
Enhancing Early Diabetic Retinopathy Detection 
through Synthetic DR1 Image Generation: A 
StyleGAN3 Approach 
First Author: Amod NAYAK 
Co-Author(s): Pradeep WALIA, Sagarnil DAS 
 
 
An Approach to Developing an Artificial 
Intelligence System to Detect Diabetic 
Retinopathy in Fundal Images: A Case Study in a 
Low Resource Setting 
First Author: Malinda DE SILVA 
Co-Author(s): Aruna FERNANDO, Kavindu 
WIDANAGE, Kasun RANASINGHE 
 
 
Enhancing Diabetic Retinopathy Query 
Responses: Assessing Large Language Model in 
Ophthalmology 
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First Author: Ziyao LUO 
Co-Author(s): Hongkang WU, Kai JIN 
 
 
AI-Powered Retinopathy of Prematurity (ROP) 
Screening: A Real-World Prospective Validation   
First Author: Divya RAO 
Co-Author(s): Anand VINEKAR, Florian SAVOY, 
Chiran BOPITIYA, Kalpa NEGILONI, Shreya 
BHANDARY 
 
 
Metadata Information and Fundus Image Fusion 
Neural Network for Hyperuricemia Classification 
in Diabetes 
First Author: Jin WEI 
Co-Author(s): Kun LIU 
 
 
Deep Learning Automated Diagnosis and Grading 
of Cataracts using Colour Fundus Images: The 
Fundus Cataract-AI Project 
First Author: Kendrick SHIH 
Co-Author(s): David HUNG, Jordy LAU, Allie LEE, 
Angie FONG, Ian WONG, Christopher LEUNG 
 
 
Who Communicates Better? A Study on Clinician 
and AI-Generated Responses to Frequently Asked 
Patient Questions 
First Author: Ernest LIM 
Co-Author(s): Yajie HE, Mohita CHOWDHURY, 
Nick DE PENNINGTON, Marten BRELEN 
 
 
Interpretable Machine Learning Model 
Integrating Facial and Clinical Features to Predict 
Glucocorticoid Efficacy in Thyroid Eye Disease 
First Author: Chen ZHAO 
Co-Author(s): Chaoyu LEI, Xuefei SONG, Huifang 
ZHOU 
 
 
Evaluating the Utilization and Implication of 
Large Language Models in Medical Education: 
Insights from the Undergraduate Medical 
Students 
First Author: Ryan FONG 
Co-Author(s): Sin Kiu HUI, Sum Yuet NG, Chun 
Hei CHOW, Yuk Ming LAI, Lok Hang TO, Ruyue 
SHEN, Xiaoyan HU, Dawei YANG, Carol CHEUNG 
 
 
 

AI for Eye: From Basics to Global Trends 
First Author: Piyush JAIN 
Co-Author(s): Neha JAIN 
 
 
Detection of Diabetic Macular Edema Patterns 
with Fine-Grained Image Categorization on 
Optical Coherence Tomography 
First Author: Xin YE 
Co-Author(s): Lijun SHEN 
 
 
Detection of Diabetic Macular Ischemia on 
Reconstructed 6×6mm Optical Coherence 
Tomography Angiography Images via Supervised 
and Unsupervised Deep Learning: A Cross-
Sectional Comparative Study 
First Author: Gabriel YANG 
Co-Author(s): Yuyan RUAN, Weiwen ZHANG, 
Hao CHEN, Carol CHEUNG 
 
 
Autonomous Artificial Intelligence versus Human 
Graders in Teleophthalmology for Diabetic 
Retinopathy: A Systematic Review 
First Author: Muhammad ALFAITH 
Co-Author(s): Ida MUTHMAINNAH, Diski SAISA 
 
 
Metadata Information and Fundus Image Fusion 
Neural Network for Hyperuricemia Classification 
in Diabetes 
First Author: Yupeng XU 
Co-Author(s): Jin WEI, Xun XU, Yufan WANG, 
Kun LIU 
 
 
Pathologically Sensitive Fluorescein Angiography 
Generation from Fundus Photography 
First Author: Shanfu LU 
Co-Author(s): Weiyi ZHANG, Danli SHI, 
Mingguang HE 
 
 
Multimodal Health Monitoring and Human 
Activity Recognition with a Smart Watch 
First Author: Shunming LIU 
Co-Author(s): Wei LOU, Changru GUO, Yanping 
JIANG, Elaine TO 
 
 
Incorporating ChatGPT in Visual Query 
Processing for Advanced Ocular Ultrasound 
Diagnostics 
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First Author: Fan SONG 
Co-Author(s): Weiyi ZHANG, Yao LI, Danli SHI, 
Mingguang HE 
 
 
Unveiling the Clinical Incapabilities: A 
Benchmarking Study of GPT-4V(ision) for 
Ophthalmic Multimodal Image Analysis 
First Author: Pusheng XU 
Co-Author(s): Xiaolan CHEN, Ziwei ZHAO, Danli 
SHI 
 
 
Measuring the Number of Meibomian Glands, 
Including Those Under Inflammation, Using 
Object Detection Deep Learning 
First Author: Keita KIHARA 
Co-Author(s): Hitoshi TABUCHI, Mao TANABE, 
Sachiko MARUOKA, Naofumi ISHITOBI, Hiroki 
FURUKAWA 
 
 
Universal Optimization of AI-Based Diabetic 
Retinopathy Diagnosis through Cross-Camera 
Image Enhancement 
First Author: Sanil JOSEPH 
Co-Author(s): Xiaotian CHEN, Zongyuan GE, Chi 
LIU, Thulasiraj RAVILLA, Mingguang HE 
 
 
An Interpretable Deep Learning Model for 
Detection of Referable/Non-Referable Diabetic 
Retinopathy: A Retrospective, Multicenter Study 
First Author: Xiaoyan HU 
Co-Author(s): Anran RAN, Gabriel YANG, Truong 
NGUYEN, Sobha SIVAPRASAD, Gavin TAN, 
Simon SZETO, Carol CHEUNG 
 
 
Individualized Healthy Fundus Image Restoration 
via Low-rank Decomposition based Machine 
Learning Methods 
First Author: Yuchen DU 
Co-Author(s): Xiangui HE, Xun XU 
 
 
Advanced Automated Segmentation of Multiple 
Retinal Lesions in Fundus Fluorescein 
Angiography 
First Author: Ziwei ZHAO 
Co-Author(s): Shoujin HUANG, Weiyi ZHANG, 
Fan SONG, Yan LU, Xianwen SHANG, Yingfeng 
ZHENG, Mingguang HE, Danli SHI 
 

Evaluating Data-Induced Demographic Bias in AI 
for Diabetic Retinopathy Screening 
First Author: Zhengquan LUO 
Co-Author(s): Chi LIU, Yueye WANG, Xiaotong 
HAN, Zongyuan GE, Mingguang HE 
 
 
Acceptability, Applicability, and Cost-Utility of 
Artificial-Intelligence-Powered Low-Cost Portable 
Fundus Camera for Diabetic Retinopathy 
Screening in Primary Health Care Settings 
First Author: Yanxian CHEN 
Co-Author(s): Fan SONG, Ziwei ZHAO, Yanjun 
LIU, Liya XU, Mengying LAI, Mingguang HE 
 
 
Enhancing Diabetic Retinopathy Screening with 
Generative Artificial Intelligence-Based 
Noninvasive Ultrawide Field Fluorescein 
Angiography 
First Author: Kezheng XU 
Co-Author(s): Ruoyu CHEN, Kangyan ZHENG, 
Weiyi ZHANG, Danili SHI, Mingguang HE 
 
 
Parapapillary atrophy segmentation in the color 
fundus photograph via generative adversarial 
networks 
First Author: Yue WU 
Co-Author(s): Danli SHI, Mingguang HE 
 
 
Development of 3D optical coherence 
tomography–based diabetic macular edema 
automatic classifier model：A Retrospective 
Multicenter Study 
First Author: Huishan ZHU 
Co-Author(s): Guihua ZHANG, Jie JI, Jianwei LIN 
 
 
The Impact of a Binocular Image Recognition 
based Reading and Writing Monitoring Robot on 
Children's Myopia Development 
First Author: Yushi CHENG 
Co-Author(s): Yuchen DU 
 
 
Evaluation of Myocilin Variant Protein Structures 
Modeled by AlphaFold2 
First Author: Mingzhi ZHANG 
Co-Author(s): Tsz Kin NG, Jie JI, Jianwei LIN 
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Automated Multidimensional Deep Learning 
Platform for Referable Diabetic Retinopathy 
Detection: A Multicenter, Retrospective Study 
First Author: Guihua ZHANG 
Co-Author(s): Jianwei LIN, Jie JI 
 
 
GenerateRetina: Text-Conditional Generation of 
Fundus Fluorescein Angiography Video from 
Clinical Symptom Descriptions 
First Author: Lili WANG 
Co-Author(s): Danli SHI, MIngguang HE 
 
 
Application of Generative Adversarial Networks 
in Blurred Optical Coherence Tomography Images 
Restoration 
First Author: Lipin SHI 
Co-Author(s): Geng WANG 
 
 
An Ensemble Machine Learning Tool for 
Predicting Anti-vascular Endothelial Growth 
Factor Efficacy of Diabetic Macular Edema 
First Author: Guihua ZHANG 
Co-Author(s): Jianwei LIN, Yu FANG 
 
 
Automatic Classification for Assessing the Quality 
of Infant Fundus Images 
First Author: Zhenquan WU 
Co-Author(s): Xinyu ZHAO, Guoming ZHANG 
 
 
RMHAS-CapiAV: A Multimodal Retinal 
Microvascular Health Assessment System for 
Noninvasive Biomarker Identification 
First Author: Wang Fai WONG 
Co-Author(s): Danli SHI, Mingguang HE 
 
 
RMHAS-Optos: Retinal Vascular Network 
Segmentation and Quantification from Ultra-
widefield Fundus Images using Generative 
Artificial Intelligence 
First Author: Ho Yin CHOW 
Co-Author(s): Danli SHI, Mingguang HE 
 
 
Have AI-Generated Texts from LLM Infiltrated the 
Realm of Scientific Writing? A Large-Scale 
Analysis of Preprint Platforms 
First Author: Wen SHI 
Co-Author(s): Yingfeng ZHENG 

 
 

   
Pre Versus Post Cataract Surgery Classification of 
iTrace Images Using a Novel Machine Learning 
Algorithm 
First Author: Michael MAHR 
 
 
Biological Potential Of Tectoridin In The Medicine 
For Their Effectiveness Against Rat Lens Aldose 
Reductase With Underline Molecular Mechanism 
First Author: Kanika PATEL 
 
 
The LISA-PPV Formula: An Ensemble Artificial 
Intelligence-Based Thick Intraocular Lens 
Calculation Formula for Vitrectomized Eyes 
First Author: Jiaqing ZHANG 
Co-Author(s): Xuhua TAN, Lixia LUO 
 
 
The Longitudinal Changes in the Macular 
Structure and the Prognosis of Vision after 
Cataract Surgery in Children 
First Author: Zhenzhen LIU 
Co-Author(s): Hongxuan ZENG 
 
 
The Distribution, Longitudinal Change, and its 
Correlation with Visual Prognosis of Macula 
Development among Postoperative Pediatric 
Cataract  
First Author: Zhenzhen LIU 
Co-Author(s): Yanyu SHEN 
 
 
 

 
     
Fresh Human Myopic Lenticule Intrastromal 
Implantation for Keratoconus Using SMILE 
Surgery in a Long-Term Follow-Up Study 
First Author: Ceren E. SEMIZ 
Co-Author(s): Gamze TANRIVERDI, Merjem 
PURELKU, Njomza HIMA-MUSA 
 
 
Impact of "Golden Standard" Label Errors on 
Evaluating Performance of Deep Learning Model 
in Diabetic Retinopathy Screening: A National 
Real-world Validation Study 
First Author: Yueye WANG 
Co-Author(s): Xiaotong HAN, Mingguang HE 

CATARACT 

 

CLINCAL & EPIDEMIOLOGIC RESEARCH 
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Progression Patterns and Risk Factors of Axial 
Elongation in Young Adults with Non-Pathologic 
High Myopia: Three-year Large Longitudinal 
Cohort Follow-Up 
First Author: Kangjie KONG 
Co-Author(s): Jingwen JIANG, Xiulan ZHANG 
 
 
Analysis of Disease Spectrum of Emergency Cases 
in an Eye Hospital: a Retrospective Cohort Study 
Based on Database 
First Author: Xin LI 
Co-Author(s): Feiping YU 
 
 
Analysis of Patients Undergoing Daytime Surgery 
in an Eye Hospital in Tianjin 
First Author: Xin LI 
Co-Author(s): Feiping YU 
 
 
Economic Evaluation for Medical Artificial 
Intelligence: Accuracy vs. Cost-Effectiveness in a 
Diabetic Retinopathy Screening Case 
First Author: Xiaotong HAN 
Co-Author(s): Yueye WANG, Chi LIU, Lei ZHANG, 
Mingguang HE 
 
 
Widefield Swept‑Source Optical Coherence 
Tomography Angiography Metrics Associated 
with Neovascularization of the Disc in Patients 
with Proliferative Diabetic Retinopathy 
First Author: Yuman LI 
Co-Author(s): Xiaofeng HUANG, Mingsi CHI, 
Zhongning HUANG, Ying CUI 
 
 
Predicting Vision-Threatening Diabetic 
Retinopathy in Patients with Type 2 Diabetes 
Mellitus: Systematic Review, Meta-Analysis, and 
Prospective Validation Study 
First Author: Yanhua LIANG 
Co-Author(s): Honghua YU, Yijun HU 
 
 
Oculomic Profile Improves Prediction of 
Individual Multi-Disease Outcomes 
First Author: Shaopeng YANG 
Co-Author(s): Ziyu ZHU, Huangdong LI, Riqian 
LIU, Wei WANG 
 
 

Shared Whole Environmental Etiology between 
Alzheimer's Disease and Age-Related Macular 
Degeneration  
First Author: Xueli ZHANG 
Co-Author(s): Shunming LIU, Min LI 
 
 
Retina Capillary Quantification and Incident 
Stroke 
First Author: Mayinuer YUSUFU 
Co-Author(s): Danli SHI, Xianwen SHANG, 
Mingguang HE 
 
 
Retinal Vascular Features and Risk of Aortic 
Aneurysm: Prospective Cohort Study and 
Mendelian Randomization Analysis 
First Author: Cong LI 
Co-Author(s): Yu HUANG, Lei LIU, Xiaohong 
YANG, Honghua YU 
 
 
Unilateral Visual Impairment Prevalence of 
Myopia: A Community-Based Study 
First Author: Zehua JIANG 
Co-Author(s): Zhe PAN, Yih Chung THAM, Tien 
Yin WONG, Yaxing WANG 
 
 
Bringing Vision Care to Low-Access Areas: 
Evaluating a Mobile Presbyopia Correction 
Initiative in Rural Bangladesh 
First Author: Md Asadur RAHMAN 
Co-Author(s): Mohammad S. HOSEN, Ariful 
HAQUE, Tajwar HOQUE, Ishtiaq MOHIUDDIN 
 
 
Initial Thinning Rate of the Peripapillary Retinal 
Nerve Fiber Layer and Risk of Development of 
Diabetic Retinopathy: A 4-Year Prospective 
Cohort Study 
First Author: Huangdong LI 
Co-Author(s): Shaopeng YANG, Ziyu ZHU, 
Wenyong HUANG, Wei WANG 
 
 
The Role of Telemedicine in Managing Corneal 
Pathologies in North India 
First Author: Nikunj PATEL 
Co-Author(s): Meenal KATARIA, Manvi 
AGGARWAL, Shalinder SABHERWAL, Manisha 
ACHARYA, Birendra PRATAP, Nagma ANSARI 
 
 



 

 

 

S
U

B
M

ITTE
D

 P
R

O
G

R
A

M
- E

-P
O

S
TE

R
S
 &

 V
ID

E
O

S
 

SUBMITTED PROGRAM – POSTERS, E-POSTERS & VIDEOS 

APTOS-APOIS 2024 | 45 

Using the Asia Pacific Ocular Imaging Society OCT 
Criteria in Screening for Polypoidal Choroidal 
Vasculopathy among Filipino Eyes with 
Neovascular Age-Related Macular 
First Author: Jonathan P. LACANILAO 
Co-Author(s): Jose C. ARTIAGA 
 
 
Causal AI for Myopia Onset Prediction: An 
Example of Model Development and Validation 
First Author: Jun CHEN 
Co-Author(s): Yuchen DU, Xiangui HE, Xun XU 
 
 
Axial Elongation Trajectories in Chinese Children 
and Adults With High Myopia 
First Author: Shiran ZHANG 
Co-Author(s): Xiaotong HAN 
 
 
Optic Neuropathy in High Myopia: Insights from 
Zhongshan High Myopia Cohort  
First Author: Cong LI 
Co-Author(s): Mingguang HE, Wei WANG 
 
 
 

 
  
Comparison of Postoperative Haze in 
Photorefractive Keratectomy with and without 
Mitomycin C among Patients with low Myopia 
and Ablation Depth of Less than 70 Micron  
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD  
 
 
Comparative Analysis of Mechanical and 
Tetracaine-Assisted Epithelial Debridement in 
PRK  
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD  
 
 
Revolutionizing Hyperopia and Presbyopia 
Treatment with Lenticule Transplantation 
through Small Incision Lenticule Extraction 
Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E.  SEMIZ, Njomza HIMA-
MUSA, Feith F. ARSLAN  
 

Corneal Regeneration with Intrastromal 
Progenitor Cell and Telocyte Implantation in 
Advanced Keratoconus 
First Author: Ceren E. SEMIZ 
Co-Author(s): Faruk SEMIZ, Gamze TANRIVERDI, 
Merjem PURELKU, Njomza HIMA-MUSA 
 
 
Enhancing Post-LASIK Vision: Correcting Residual 
Refraction by Modifying Corneal Q Value with 
SMILE Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Njomza HIMA-
MUSA 
 
 
Managing Unsatisfied Patients with Residual 
Refraction After Trifocal IOL Implantation Using 
SMILE Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Njomza HIMA-
MUSA, Feith F. ARSLAN 
 
 
Key Strategies for Achieving Success in 
Intrastromal Lenticular Keratoplasty Edit Abstract 
Preview 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Feith F. ARSLAN, 
Njomza HIMA-MUSA 
 
 
To Analyze the Characteristics and Related 
Factors of Infectious Keratopathy in an Eye 
Hospital in Tianjin 
First Author: Xin LI 
Co-Author(s): Feiping YU  
 
 
Evaluation of the Safety of Terahertz Scanning 
System on Corneas: Phase I Clinical Trial 
First Author: Yu-Chi LIU 
Co-Author(s): Chang LIU, Lin KE  
 
 
Correlation between Corneal Optical Density 
Measured by OCT and the Occurrence of Haze 
after Surface Ablation Surgery 
First Author: Qiaoyu LI 
Co-Author(s): Haozhe YU, Wenyu WU, Yun FENG  
 
 
Standardized Tele-Ophthalmology Protocols for 
Managing Acute Corneal Pathologies at Vision 

CORNEA 
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Centres in Rural Areas  
First Author: Manvi AGGARWAL 
Co-Author(s): Nikunj PATEL, Meenal KATARIA, 
Shalinder SABHERWAL, Manisha ACHARYA, 
Birendra SINGH, Nagma ANSARI  
 
 
Video-Teleconsultation to the Rescue in Acute 
Corneal Pathologies: A Stitch in Time Saves Nine 
First Author: Manvi AGGARWAL 
Co-Author(s): Nikunj PATEL, Meenal KATARIA, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA  
 
 
Tele-Ophthalmology: A Boon to Cornea Services 
in Rural Areas  
First Author: Manvi AGGARWAL 
Co-Author(s): Meenal KATARIA, Nikunj PATEL, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA  
 
 
A Case of Corneal Staphyloma Post Microbial 
Keratitis 
First Author: Vineeta PAI 
 
 
Anterior Segment Optical Coherence 
Tomography Imaging of the Lacrimal Gland in 
Patients with Chronic Ocular Graft-Versus-Host 
Disease 
First Author: Boyu YANG 
Co-Author(s): Linyi LIANG 
 
 
 

 
 
Dysthyroid Disaster 
First Author: Aakriti AGARWAL 
Co-Author(s): Vishnu GUPTA, Taskin KHAN, 
Sugourab DAS, Sadaf HUDA 
 
 
Quantitative Evaluation of Macular Vascularity 
and Retinal Thickness in Adolescents with 
Different Degrees of Anisometropia 
First Author: Jingyan YAO 
Co-Author(s): Chunwen CHEN 
 
 
Eye Shape and Myopia - A Systematic Review 
First Author: Kan XU 

Co-Author(s): Chi LIU, Liqiong XIE, Shiran 
ZHANG, Xiaotong HAN 
 
 
Deep Learning of Quantitative Vascular 
Parameters Derived From Ultra-Widefield Fundus 
Images Improved The Diagnostic Efficiency For 
Low Myopia 
First Author: Wen-Li DENG 
Co-Author(s): Ke-Yu LIU, Xin YANG, Yan-Lai 
ZHANG, Wenjuan WAN 
 
 
Think before You Ink - Tattoo-Associated Uveitis 
First Author: Kern Rei U 
Co-Author(s): Leroy TAN 
 
 
Orbital Cellulitis Secondary to Pott’s Puffy 
Tumour in an Adult 
First Author: Yue Keen THAM 
Co-Author(s): Kern Rei U, Vi Chee TAN, Deivanai 
SUBBIAH 
 
 
A Qualitative Study to Culturally Adapt the 
MyopiaEd Programme for Use in China  
First Author: Liqiong XIE 
Co-Author(s): Yingfeng ZHENG 
 
 
Surgical Resection of Recurrent Bilateral 
Conjunctiva Lymphoma in a Young Female  
First Author: Xuejiao QIN 
 
 
A Possible Explanation for the Mismatch 
between Refraction and Axial Length: Changes in 
the Shape of the Eyeball  
First Author: Zhenglin LIU 
Co-Author(s): Yuchen DU, Haotian WU, Xiangui 
HE, Xun XU 
 
 
Changes in Choroidal Thickness and Their Role in 
Predicting Myopia Prevention and Controlling 
Myopic Shift in Pre-myopic Children after 
Repeated Low-level Red-light Therapy 
First Author: Kaidi XIANG 
Co-Author(s): Jingjing WANG, Zhuoting ZHU, 
Xinzi ZHANG, Bo ZHANG, Jun CHEN, Jinliuxing 
YANG, Linlin DU, Zhijian AI, Xiangui HE, Xun XU 
  

GENERAL OPHTHALMOLOGY 
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 Mingguang HE 
 

  
Impact of Postoperative Choroidal Detachment 
on Trabeculectomy Outcomes: A Four-Year 
Comparative Study 
First Author: Nader NASSIRI 
Co-Author(s): Maryam YADGARI, Kourosh 
SHEIBANI, Sara KAVOUSNEZHAD 
 
 
Five Years Outcome of Ahmed Glaucoma Valve 
Surgery in Refectory Glaucoma 
First Author: Nader NASSIRI 
Co-Author(s): Maryam YADGARI, Kourosh 
SHEIBANI, Sara KAVOUSNEZHAD 
 
 
Pathological Manifestations of the Iris in Primary 
Chronic Open-Angle Glaucoma 
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD 
 
 
Netarsudil/Latanoprost Fixed-Dose Combination 
Therapy for Primary Open-Angle Glaucoma 
(POAG): A Systematic Review and Pooled 
Analysis of 2484 Patients 
First Author: Mohamed GBREEL 
Co-Author(s): Ahmed B. ELSNHORY, Alaa A. 
ELSHANBARY, Ahmed E. HELMY, Abdulrahman 
I. HAGRASS, Khaled M. RAGAB 
 
 
Analysis of Disease Composition Characteristics 
and Related Factors in Glaucoma Outpatients  
First Author: Xin LI 
Co-Author(s): Feiping YU 
 
 
Screening Glaucoma in Color Fundus Images 
Using Artificial Intelligence Software EYEDR 
First Author: Tien PHAM 
Co-Author(s): Tai HO, Hiep DO, Tuan LE, Yen 
LAM, Trang NGUYEN, Minh LE, Son NGUYEN 
 
 
Long-Term Decrease in Fundus Capillary Density 
after Acute Primary Angle Closure – An Optical 
Coherence Tomography Angiography Study  
First Author: Yue YING 
Co-Author(s): Xintong FAN, Yanan SUN, Qilian 
SHENG, Ye Lin KWAN, Xiangmei KONG 

Red-Free (Green) Filter-Enhanced Gonioscopy 
with Smartphone: A Pilot Study 
First Author: Md Iftekher IQBAL 
Co-Author(s): Fariah OSMAN 
 
 
Development and Evaluation of the Scoring 
System basing on the SD-OCT Maps for 
Diagnosing Glaucoma 
First Author: Kunliang QIU 
 
 
Diagnostic Performance of the Overall Superior-
Inferior Peripapillary Retinal Nerve Fiber Layer 
Thickness Symmetry for Early Glaucoma Damage 
First Author: Lexi HUANG 
Co-Author(s): Shengjin TU, Kunliang QIU 
 
 
Development of Multimodal Deep Learning for 
Diagnosis of Primary Open Angle Glaucoma 
Using Fundus Photographs, OCT macular and 
Optic Disc B-Scan Images  
First Author: Jiali QIU 
Co-Author(s): Geng WANG 
 
 
 

 
 
Correlation between Axial Length and the 
Elasticity of the Posterior Segment of Eyeball in 
Myopic Eyes without Posterior Staphyloma 
First Author: Tianwei QIAN 
 
   
OCTA Characteristics of Choroidal Blood Flow in 
Myopic Children 
First Author: Junwen ZENG 
Co-Author(s): Yao NI, Bo WU, Zhengfei YANG 
 
   
Moxifloxacin-Based Non-Contact in Vivo 
Conjunctival Goblet Cell Fluorescence Imaging 
with High-Contrast and Large Image Field-of-
View 
First Author: Yushuang LIU 
Co-Author(s): Zhengyu DUAN, Peng XIAO 
 
 
Novel Imaging Biomarkers for Dementia: 
Regression Analysis of Retinal OCT 
Measurements in the UK Biobank (UKB) Cohort 
First Author: Ziwei SHU 

GLAUCOMA 

OCULAR IMAGING 
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Co-Author(s): Weiwei LUO, Charlene ONG, Chih-
Liang CHIN, Rob DROLET, Asad A. B. ALI 
 
 
Genomic Insights of Retinal Age Gap Estimated 
by Deep Learning from Retinal Images 
First Author: Yu HUANG 
Co-Author(s): Mohammad G. SYED, Ruiye CHEN, 
Cong LI, Xiayin ZHANG, Xueli ZHANG, Xianwen 
SHANG, Muthu R. K. MOOKIAH, Huan WANG, 
Emanuele TRUCCO, Honghu YU, Zhouting ZHU, 
Alex S. F. DONEY, Mingguang HE 
 
 
OCTA-Based Retinal Microvasculature:  A 
Footprint of Cardiovascular Event and Mortality 
among Individuals with Type 2 Diabetes 
First Author: Ziyu ZHU 
Co-Author(s): Wei WANG 
 
 
Leukocoria Due to Persistent Hyperplastic 
Primary Vitreous 
First Author: Xuejiao QIN 
Co-Author(s): Linlin HAO 
 
 
In Vivo Lacrimal Gland Imaging Artefact 
Assessment Based on Swept-Source Optical 
Coherence Tomography for Dry Eye Disease 
First Author: Weijing CHENG 
Co-Author(s): Siyi LIU, Feng GU, Lingyi LIANG 
 
 
Adhesion of Beaded-Like Emulsified Silicone Oil 
to Posterior Capsule 
First Author: Qiaona YE 
Co-Author(s): Zidong CHEN, Yangfan YANG, 
Minbin YU 
 
 
Distribution and Determinants of Choroidal 
Structure in Highly Myopic Eyes 
First Author: Meng XUAN 
Co-Author(s): Mingguang HE 
 
 
Assessing OCT-derived Vitreous Dot Index (VDI) 
as a Novel Marker of Vitreous Inflammation in 
Uveitis 
First Author: Paola SABOYA 
 
 
 

 
 

  
Those 3 Magical Shots! 
First Author: Prachi DAVE 
Co-Author(s): Abhishek DAVE  
 
 
Navigating the Complexity of MacTel: A Case 
Report 
First Author: Aakriti AGARWAL 
Co-Author(s): Taskin KHAN, Vishnu S. GUPTA, 
Monika KAPUR, Sugourab DAS  
 
 
Quantitative Evaluation of Retinal Vascular 
Morphology for the Evaluation of Diabetic 
Retinopathy Initiation: Five-year Follow-up 
Results of the Shanghai Cohort Study of Diabetic 
Eye Disease (SCODE) 
First Author: Yi XU 
Co-Author(s): Yuting WU, Lina LU, Saiguang 
LING, Haidong ZOU 
 
 
Patients’ Perception of Robot-Driven Technology 
in the Management of Retinal Diseases 
First Author: Kah Long AW 
Co-Author(s): Sirindhra SUEPIANTHAM, Aryelly 
RODRIGUEZ, Shyamanga BOROOAH, Peter 
CACKETT  
 
 
Plasma Metabolomics Identifies Key Metabolites 
and Improves Prediction of Diabetic Retinopathy: 
Development and Validation across Multi-
National Cohorts 
First Author: Shaopeng YANG 
Co-Author(s): Huangdong LI, Ziyu ZHU, Riqian 
LIU, Wei WANG  
 
 
Peripheral Ganglion Cell Complex Thickness and 
Retinal Microvasculature in Myopia using Wide-
Field Swept-Source OCT 
First Author: Deming WANG 
Co-Author(s): Yinhang ZHANG, Xiulan ZHANG 
 
 
Deep Learning Integration of Fundus Imaging and 
Pharmacogenomics for Real-Time Prediction of 
Retinal Vein Occlusion Recurrence 
First Author: Sahnaz V.  PUTRI 

RETINA & VITREOUS 
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Co-Author(s): Andi N. A. URENG, Prihantini 
PRIHANTINI 
Therapeutic Potential of Astilbin on Diabetes and 
Related Secondary Complication, Including 
Diabetic Nephropathy   
First Author: Kanika PATEL 
 
 
Pediatric Staphyloma Classification: New 
Perspectives via Ultrawide Field Three Dimension 
Swept Source Optical Coherence Tomographic 
Angiography 
First Author: Xiaoyan DING 
Co-Author(s): Limei SUN, Aohan HOU 
 
 
DeepMM: A Deep-Learning System for the 
Detection and Prediction of Myopic Maculopathy 
from Retinal Fundus Images in Children 
First Author: Ziyi QI 
Co-Author(s): Chi Pui PANG, Bin SHENG, Xiangui 
HE, Xun XU  
 
 
Cone Density and Distribution Characteristics in 
the Para-Fovea Area of Chinese Children 
Measured by Adaptive Optics Technology 
First Author: Lingyi ZHAO 
Co-Author(s): Hotin WU, Kaidi XIANG, Xun XU, 
Xiangui HE  
 
 
Optical Coherence Tomography Parameters and 
the Incidence of Glaucoma among Eyes with 
Myopia 
First Author: Xuan MENG 
Co-Author(s): Jiang FENG, Zhixi LI  
 
 
Efficacy of Anti-VEGF Intravitreal Injection in 
Traumatic Submacular Hemorrhage: A 
Retrospective Study 
First Author: Jiaming WANG 
 
 
To Build an Explainable Retinal Diseases Report 
Generation System Based on Weak Report Labels 
First Author: Wenjia CAI 
Co-Author(s): Mingjie LI, Yingfeng ZHENG,  
 
 
Retinal Artery Angles in High Axial Myopia and 
Its Relationship With Visual Function 
First Author: Jia LIANG 

Co-Author(s): Shaochong ZHANG  
LAMP2 Regulates ROS/Snail Pathway to Mediate 
Epithelial-Mesenchymal Transition and 
Participates in Proliferative Vitreoretinopathy 
First Author: Zhen YU 
 
 
Automated Detection of Nine Infantile Fundus 
Diseases and Conditions in Retinal Images Using 
a Deep Learning System 
First Author: Yaling LIU 
Co-Author(s): Guoming ZHANG, Xinyu ZHAO  
 
 
 

 
  
Non-Physician and Junior Physician Grader 
Reliability in Estimating Cup Disc Ratio by 
Measuring Vertical Cup and Disc Diameters in 
Fundus Images 
First Author: Eunice GOH 
Co-Author(s): Kok Yao LOW, En Qi TOH, Wenqi 
CHIEW, Sheng Yang LIM, Bernett LEE, Rongxuan 
LIM, Vivien YIP, Bryan ANG, Kelvin Z. LI 
 
 
Bridging the Distance: Impact Stories of 
Telemedicine 
First Author: Meenal KATARIA 
Co-Author(s): Nikunj PATEL, Manvi AGGARWAL, 
Shalinder SABHERWAL, Manisha ACHARYA, 
Nagma ANSARI, Birendra SINGH 
 
 
A Transformer-Based Model to Predict 
Treatment-Requiring Retinopathy of Prematurity 
from Fundus Images: Multi-Institutional Model 
Development and Validation Study in China 
First Author: Wei SUN 
Co-Author(s): Yuling XU, Qiaowei WU, Xiayin 
ZHANG, Honghua YU 
 
 
Eyeing for a Better Tomorrow with Tele-
Ophthalmology: Reaching the Unreached  
First Author: Manvi AGGARWAL 
Co-Author(s): Meenal KATARIA, Nikunj PATEL, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA 
 
 
Standardized Home Visual Acuity Tests for Tele-
Ophthalmology 

TELE-OPHTHALMOLOGY 
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First Author: Piyush JAIN 
Tele-Ophthalmology: Delivering Ophthalmic Care 
to Underserved Populations & Improving Patient 
Outcomes 
First Author: Piyush JAIN 
 
 
Validation of a Self-Administered Home ETDRS 
Visual Acuity Testing (H-ETDRS) for Self-
Monitoring Vision Changes in Retinal Diseases 
First Author: Zitian LIU  
Co-Author(s): Yingfeng ZHENG 
  
 
 
 

 
 

 
  
IOL Cutting Phaco Tip and Forceps  
First Author: Neeraj ISRANI 
 
 
 

 
 
Virtual Vision Care: Running a Telemedicine 
Cornea Clinic 
First Author: Meenal KATARIA 
Co-Author(s): Manvi AGGARWAL, Nikunj PATEL, 
Shalinder SABHERWAL, Manisha ACHARYA, 
Nagma ANSARI, Birendra SINGH 
 
 

SUBMITTED PROGRAM – VIDEO 

CATARACT 

TELE-OPHTHALMOLOGY 
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Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
A Generalized Computer Vision Model for 
Improved Glaucoma Screening Using Fundus 
Images 
First Author: Abadh CHAURASIA 
Co-Author(s): Connor J. GREATBATCH, Jamie 
E. CRAIG, David A MACKEY, Stuart 
MACGREGOR, Alex W. HEWITT 
 
Purpose: Worldwide, glaucoma is a leading 
cause of irreversible blindness. Timely detection 
is paramount yet challenging, particularly in 
resource-limited settings. Herein, we sought to 
develop and validate a generalized deep-
learning-based algorithm for screening 
glaucoma using fundus images.  
Methods: We collected glaucomatous fundus 
images from 20 publicly accessible databases 
worldwide and selected the best-performing 
model from 20 pre-trained models. The top-
performing model was further trained to 
classify healthy and glaucomatous fundus 
images using Fastai and PyTorch libraries. 
Gradient-weighted class activation mapping 
was used to visualize significant areas of fundus 
images for model decision-making. 
Results: The best-performing model was 
validated on 1,364 glaucomatous discs and 
2,047 healthy discs. Validation performance 
metrics indicate robust discriminative ability, 
with an Area Under the Receiver Operating 
Characteristic (AUROC) of 0.9920 (95% CI: 
0.9920 to 0.9921) for glaucoma and 0.9920 (95% 
CI: 0.9920 to 0.9921) for healthy class. 
Conclusions: The model performed well on an 
external validation (unseen) set of the Drishti-
GS dataset, with an AUROC of 0.8751 and an 
accuracy of 0.8713. Although the model's 
accuracy slightly decreased when evaluated on 
unseen data, this study highlighted the 
potential of computer vision to assist in 
glaucoma screening. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Efficiency and Safety of Automated Label 
Cleaning on Multimodal Retinal Images 
First Author: Tian LIN 
Co-Author(s): Meng WANG, Aidi LIN, Xiaoting 
MAI, Huiyu LIANG, Yih-Chung THAM, Haoyu 
CHEN  
 
Purpose: Label noise is a common and 
important issue that would affect the model's 

performance in artificial intelligence. This study 
assessed the efficacy and potential risks of 
automated label cleaning in multimodal retinal 
image datasets and its effect on the 
performance of multi-categories classification. 
Methods: Two datasets were constructed 
comprising 8 disease categories of color fundus 
photographs and 7 disease categories of 
optical coherence tomography scans. Label 
noise was intentionally introduced randomly 
and proportionally to establish multiple noisy 
gradients ranging from 0% to 70%. Cleanlab, an 
open-source framework, was employed to 
automatically detect and rectify label errors 
across multiple iterative cycles without manual 
confirmation. Subsequently, a pre-training 
foundation model, RETFound, underwent fine-
tuning processes using the datasets before and 
after cleaning separately, and their 
performances were compared. Furthermore, 
external validation were conducted on two 
public datasets. 
Results: After 6 cycles of automatic cleaning, 
significant improvements are achieved in label 
accuracies (3.4%-62.9%) and dataset quality 
scores (DQS, 5.1%-74.4%). The majority (86.6% to 
97.5%) of label errors were accurately modified, 
with minimal missed (0.5%-2.8%) or misclassified 
(0.4%-10.6%). The classification accuracy of 
RETFound significantly improved by 0.3%-52.9% 
trained with the datasets after cleaning. We also 
developed a DQS-guided cleaning strategy to 
mitigate over-cleaning. Furthermore, external 
validation on EyePACS and APTOS-2019 
datasets boosted label accuracy by 1.8% and 
1.3%, respectively.  
Conclusions: Simple implementation of 
Cleanlab in retinal image datasets is a highly 
automated and effective method for rectifying 
label errors, increasing dataset quality and 
enhancing the model performance of 
classification. DQS-guided cleaning strategy 
can prevent the risk of over-cleaning.  

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Augmenting Glaucoma Screening: Real-
World Validation of Medios AI Across 
Multiple Ethnicities and Device-Agnostic 
Capabilities 
First Author: Divya RAO 
Co-Author(s): Sirisha SENTHIL, Swati 
UPADHAYA, Sujani SHROFF, Venkatesh R, 
Florian SAVOY, Kalpa NEGILONI, Shonraj 
BALLAE 
 
Purpose: To evaluate Medios AI's performance 
in enhancing glaucoma screening 
by validating its effectiveness across multiethnic 
groups and its device-agnostic capabilities. This 
can serve as an advanced glaucoma screening 
solution adaptable to diverse populations. 
Methods: Medios AI was validated using 
datasets from diverse ethnic populations. The 

FREE PAPERS 
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first dataset was the Rotterdam EyePACS 
AIROGS dataset, which included 500 different 
screening sites, various ethnicities, and multiple 
camera systems, graded based on the 
European Optic Disc Assessment Trial 
guidelines. The second dataset was a pooled 
analysis from three clinical tertiary centers 
involving South Asian populations, using 
portable fundus cameras integrated with 
Medios AI. The reference standard was image 
grading based on pre-defined criteria: 
Referable glaucoma, No referable glaucoma, or 
Ungradable. The AI output was compared to 
the final grading provided by the graders. 
Results: The AIROGS dataset included 101,442 
images from 54,274 participants, with 3,270 
(3.2%) cases of referable glaucoma. The 
sensitivity for detecting referable glaucoma was 
90.96% (95% CI: 89.92%-91.92%) and the 
specificity was 92.2% (95% CI: 92.03%-92.37%). 
The pooled analysis showed a sensitivity of 
87.7% (95% CI: 83.9%-90.7%) and specificity of 
90.9% (95% CI: 72.3%-97.5%). 
Conclusions: Medios AI demonstrates a 
significant advancement in glaucoma screening, 
showing effective performance across diverse 
ethnic groups and various fundus imaging 
devices. It has the potential to enhance 
glaucoma care globally, improving accessibility 
and outcomes for patients regardless of 
demographic or technological constraints. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Fundus Photograph Enhancement: Image 
Inpainting and Super-Resolution Using 
Diffusion Models and Generative Adversarial 
Networks 
First Author: Qinghua HE 
 
Purpose: This study aimed to enhance fundus 
photograph quality through image inpainting 
and super-resolution using diffusion models 
and GANs, assessing their efficacy in improving 
ophthalmic diagnostic imaging.  
Methods: Our study utilized a dataset 
comprising 500 pairs of fundus photographs 
obtained from the CUHK Eye Centre, the low-
quality data set is with varying degrees of 
quality issues such as blurring, noise, and 
missing data patches due to artifacts or patient 
motion. For the inpainting task, we employed a 
state-of-the-art diffusion model, which was 
trained to predict and fill in missing regions in 
the fundus photographs. The super-resolution 
component of our method leveraged a GAN 
framework. We utilized a deep convolutional 
GAN with skip connections, which has been 
shown to produce high-quality results in image 
super-resolution tasks. The GAN was trained 
using a combination of adversarial loss and 
pixel-wise loss to ensure both perceptual 
quality and high-resolution details.  

Results: In our study, the image inpainting task 
effectively reconstructed missing regions in 100 
test fundus photographs. Subsequently, the 
super-resolution GAN upscaled these inpainted 
images, realizing a high PSNR and SSIM, which 
underscored the model's proficiency in 
generating detailed imagery. The integrated 
approach of inpainting followed by super-
resolution not only outperformed individual 
applications but also enhanced the images' 
overall quality.  
Conclusions: The study demonstrates the 
potential of advanced image processing in 
enhancing fundus photographs for diagnostic 
purposes. Despite limitations, the method 
shows promise, and we are dedicated to further 
refinements for improved accuracy and 
applicability in ophthalmology. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Empowering universal self-screening for 
malignant ocular rare tumors using 
smartphones 
First Author: Shaowei BI 
Co-Author(s): Ruixin WANG, Duoru LIN, 
Mingyuan LI, Huasheng  YANG, Haotian LIN  
 
Purpose: Ocular malignant surface tumors are 
often masked by benign pigmented nevi and 
present significant threats to eye health and 
even human life. Unfortunately, current 
healthcare systems often lack access to 
universal screening for such rare diseases. We 
developed an intelligent media-driven mobile 
medicine system – namely, CaptureTumor (CaT) 
– that aimed to empower individuals to engage 
in proactive self-screening. 
Methods: During the model development 
stage based on slit-lamp images, CaT 
demonstrated an area under the curve (AUC) of 
0.945 for binary diagnosis (malignant or 
benign). Furthermore, through the 
implementation of a standardized photography 
protocol, we enhanced the model's 
generalization performance on smartphone 
image, with an AUC of 0.905 for binary 
diagnosis in outpatient clinics. Expanding on 
this advancement, we developed a user-
friendly mobile app integrating CaT and 
initiated population-based mobile screening 
through new media channels from December 
2022 to June 2023. 
Results: A total of 256,053 individuals were 
reached through new media outreach and 
tumor education, with 614 individuals 
proactively capturing photographs. Fifty-eight 
individuals identified as having malignancies or 
suspected were referred to the hospitals, and 
20 patients were pathologically confirmed to 
have malignant tumors, 95% of whom were 
newly detected. None of these patients 
required destructive surgery. The AUC for 
classifying benign or malignant lesions was 
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0.977 (95% CI, 0.964–0.990), with a sensitivity of 
89.3% (86.7–91.9%) and a specificity of 95.9% 
(94.2–97.6%). 
Conclusions: This innovative integration of 
smartphone, artificial intelligent model, and 
new media offers a promising approach to 
increase the accessibility of rare but fatal 
disease screening. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Digital Ruler of Strabismus: Smartphone-
Based Artificial Intelligence for Strabismus 
Measurement and Diagnosis 
First Author: Ruixin WANG 
Co-Author(s): Yahan YANG, Shaowei BI, 
Haotian LIN  
 
Purpose: The current healthcare system for 
strabismus is hospital-centric, leaving limited 
resources for continuous monitoring 
throughout the entire visual development 
period. However, the prevailing method relies 
on the manual test by specialists. Here, we 
developed the Digital Ruler of Strabismus 
(DRS), a convenient smartphone-based method 
that enables automatic and objective diagnosis 
and measurements. 
Methods: We developed DRS using 3D 
reconstruction and deep learning algorithms to 
analyzed patient-sourced 30s videos of 
programmatic cover tests collected using the 
smartphone. A prospective multi-center study 
was conducted to evaluate the diagnostic 
performance of DRS and compared the 
consistency with manual measurements by 
specialists. 
Results: 335 participants and 459 videos from 
three eye centers were included, from Jan to 
Jun 2023, with a median age of 10 years, 
ranging from 3-72 years. Compared with 
manual tests, DRS exhibited strong correlation 
for horizontal (R=0.976,P < 0.0001) and vertical 
deviations (R=0.520, P < 0.0001), with mean 
differences of -1.1 PD (95% limits of agreement 
-11.5 - 9.4 PD) and -0.3 PD (-14.5 to 15.2 PD), 
respectively. In cases of high deviation (≥45 
PD) and young children (3-5 years), DRS 
showed a robust correlation (R: 0.910 and 
0.974) compared to manual measurements. To 
further diagnose strabismus, DRS showed high 
sensitivity of 0.974 and specificity of 0.938. 
Additionally, for intermittent strabismus, DRS 
can dynamically reconstruct the realignment 
time and speed during the examination, 
offering a novel method for observing and 
measuring the disease dynamics. 
Conclusions: DRS has successfully achieved 
medical-grade human biomedical signal 
detection using consumer-grade smartphone 
hardware. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Fine-tuning RETFound for Glaucoma 
Detection from Color Fundus Photographs 
First Author: Hin Yin CHAN 
Co-Author(s): Anran RAN, Annie LING, 
Clement THAM, Carol CHEUNG  
 
Purpose: Deep learning (DL) models 
traditionally necessitate extensive datasets for 
training and fine-tuning. RETFound, a 
foundation model trained on 1.6 million 
unlabeled retinal images, was recently 
introduced to facilitate downstream model 
development with minimal labeled data. We 
developed a DL model based on RETFound 
using a small dataset to detect glaucoma from 
color fundus photographs (CFPs). 
Methods: We retrospectively collected 743 
optic nerve head-centered CFPs (481 
glaucoma, 262 no glaucoma) from 743 eyes in 
The Chinese University of Hong Kong Eye 
Centre. Ground truth of CFPs was based on 
ophthalmologists’ diagnosis of subjects’ eyes 
using clinical tests and visual field. We then 
used the dataset to fine-tune the publicly 
available RETFound model and develop a new 
downstream task model to perform binary 
classification of ‘yes glaucoma’ and ‘no 
glaucoma’. Data was split in 6-2-2 ratio based 
on the patient level (i.e., 445 for training, 149 
for validation, and 149 for testing). 
Results: The DL model achieved an accuracy of 
0.913 (0.868-0.958, 95% CI), sensitivity of 0.906 
(0.859-0.953), specificity of 0.925 (0.883-0.967), 
and area under the receiver operating 
characteristic curve of 0.963 (0.933-0.993). 
Conclusions: The DL model could detect 
glaucoma with high accuracy when trained 
using a small dataset. This demonstrates 
RETFound’s potential as a basis for developing 
label-efficient DL models for glaucoma 
detection. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
EyeCLIP: A Visual–Language Foundation 
Model for Multi-Modal Ophthalmology 
Image Analysis 
First Author: Mingguang HE 
 
Purpose: The multimodal nature of medical 
data and the long-tail characteristics of 
ophthalmic diseases highlight the need for 
effective integration of visual and language in 
artificial intelligence models. We aim to develop 
a visual-language foundation model for multi-
modal ophthalmology image analysis. 
Methods: We collected multi-modal 
ophthalmology images and corresponding text 
data across China. We introduced EyeCLIP 
using a pretraining strategy that combines self-
supervised reconstructions, multi-modal image 
contrastive learning, and image-text contrastive 
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learning. Then we conducted comprehensive 
evaluation using a diverse set of 14 benchmark 
datasets from different countries and 
populations on various downstream tasks, 
including image classification, visual question 
answering (VQA), and cross-modal retrieval. 
The classification-based metrics, including the 
Area Under the Receiver Operating 
Characteristic Curve (AUROC), language-based 
metrics, and the Recall@K metric, were 
calculated. 
Results: EyeCLIP was trained using 2,777,593 
multi-modal ophthalmic images and 11,180 
reports from 128,554 patients. It exhibited 
comparable unimodal eye disease diagnostic 
capabilities while achieving state-of-the-art 
performance for multi-modal ocular 
classification (angiographic images: EyeCLIP 
AUROC=0.721 vs BioMedCLIP AUROC=0.705, 
P<0.001; 14 modalities: 0.561 vs 0.550, 
P<0.001). EyeCLIP also excelled in predicting 
systemic diseases including stroke, dementia, 
Parkinson's disease, and myocardial infarction, 
with AUROCs of 0.641, 0.536, 0.580, and 0.596, 
respectively (all P<0.05). For multi-modal VQA 
tasks, EyeCLIP surpassed comparison groups 
across all evaluation metrics (P<0.001). 
Additionally, EyeCLIP demonstrated superior 
vision-language cross-modality retrieval 
capabilities, achieving mean recalls of 
40.7%~50.9% for text-to-image, image-to-
image, and image-to-text retrieval. 
Conclusions: EyeCLIP represents a significant 
advancement over previous methods in 
aligning multi-modal examinations, especially 
showcasing few-shot even zero-shot 
capabilities on real-world long-tail scenarios. 

 

Dec 14, 2024 (Saturday), 17:00 – 18:00 
Venue: Zetta + Tera 
Artifcial Intelligence-Based Database for 
Prediction of Protein Structure and their 
Alterations in Ocular Diseases 
First Author: Mingzhi ZHANG 
Co-Author(s): Tsz Kin NG, Jie JI 
 
Purpose: The study aimed to establish an 
online database, EyeProdb, utilizing AlphaFold2 
and RoseTTAFold algorithms to predict protein 
structures altered in ocular diseases, facilitating 
biological investigations and structure-based 
drug development. 
Methods: A total of 726 ocular disease-
associated genes were collected, and their 
protein structures were predicted using locally 
built AlphaFold2 and RoseTTAFold algorithms. 
The prediction platform was validated using a 
dataset of 48 experimental protein structures 
from the Protein Data Bank (PDB). Molecular 
dynamics and molecular docking simulations 
were performed to evaluate the predicted 
structures. 
Results: The DLP achieved high performance 
metrics, with 70.8% of predicted protein 

structures showing pLDDT greater than 90, and 
100% of AlphaFold2-predicted structures and 
97.9% of RoseTTAFold-predicted structures 
exhibiting TM scores greater than 0.5. The 
database contains 1329 amino acid sequences 
of 430 ocular disease-related genes, with 75.9% 
wildtype and 76.1% variant sequences showing 
pLDDT greater than 70. Molecular simulations 
demonstrated that predicted structures with 
higher confidence scores were comparable to 
PDB structures. 
Conclusions: The EyeProdb database provides 
a valuable resource for the scientific 
community, offering reliable and accessible 
predictions of protein structures for ocular 
disease genes. It has the potential to 
significantly advance our understanding of 
disease mechanisms and accelerate the 
development of targeted therapies. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
An Oculomics Approach: Retinal Vascular 
Characteristics Modeling for High-Precision 
Diagnosis of Mild Non-Proliferative Diabetic 
Retinopathy 
First Author: Jinze ZHANG 
Co-Author(s): Zhongzhou LUO, Peng XIAO 
 
Purpose: To explore the functional and 
morphological variations of retinal vessels in 
diabetes with no clinically detectable 
retinopathy (NDR) and mild non-proliferative 
diabetic retinopathy (NPDR) and to establish a 
high-performance mild NPDR diagnostic 
model. 
Methods: Normal subjects and patients with 
NDR and mild NPDR were recruited. Oxygen-
saturation-related functional parameter (optical 
density ratio ODR) and morphological 
parameters (fractal dimension Df, vessel area 
rate VAR, mean vascular diameter Dm, vessel 
tortuosity τ) of different vascular areas were 
extracted and comprehensively analyzed 
among groups. Oculomics modeling combining 
marine predator algorithm (MPA) and support 
vector machine (SVM) based on characteristic 
selection was proposed for mild NPDR 
diagnosis. 
Results: 111 normal, 91 NDR, and 75 mild 
NPDR subjects were analyzed. Increased main 
vessels ODR, while lower VAR of all areas 
except outer ring macula, all vessels Dm and τ of 
all areas were associate with NDR (e.g. main 
vessels ODR: OR [95%CI] 1.42 [1.07-1.89], full 
macula τ:0.53 [0.38-0.74]). Increased ODR of all 
areas, Dm of all areas except inner ring macula, 
inner ring macula τ, while decreased Df of full 
and inner ring macula, VAR of all areas were 
associate with mild NPDR (e.g. main vessels 
ODR:5.68 [3.03-10.65], inner ring macula VAR: 
0.48 [0.33-0.69]). The MPA-SVM model with 
selected characteristics obtained the best 
diagnosis performance (AUC: 0.950±0.022; 
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Accuracy: 92.19±4.52%; Sensitivity: 94.70±3.04%; 
Specificity: 90.39±6.93%). 
Conclusions: More significant retinal vascular 
variations are associate with the incidence of 
mild NPDR than NDR. Oculomics modeling 
based on retinal vascular characteristics 
combination and selection achieves high-
precision mild NPDR diagnosis. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Supporting Diabetic Macular Edema Triage 
Screening by a Deep Learning-based OCT 
Image Analysis: a Prospective Study 
First Author: Shuyi ZHANG 
Co-Author(s): Anran RAN, Dawei YANG, 
Carmen CHAN, Simon SZETO, Carol CHEUNG 
 
Purpose: Retrospective studies have 
demonstrated artificial intelligence (AI) models 
can accurately identify diabetic macular edema 
(DME) from optical coherence tomography 
(OCT) images. However, prospective evidence 
studies are yet to assess their performance 
when integrated into healthcare. We aim to 
prospectively evaluate the performance of 
deploying an AI-OCT system in a triage unit of 
a tertiary eye hospital. 
Methods: Our AI-OCT system is a customized 
AI-powered infrastructure with a user interface, 
an information management system, and two 
3D deep-learning models based on our 
previously published work: image quality 
assessment (gradable/ungradable scan) and 
DME detection (yes/no DME). Individuals with 
diabetes mellitus (DM) referred to the Triage 
Unit of Hong Kong Eye Hospital were recruited. 
Participants underwent OCT scans, which were 
analyzed by the AI-OCT system in real-time. 
Only gradable scans would be further 
processed by the DME detection model. The 
performance of the AI-OCT system was 
measured against human reference standards. 
Results: A total of 1200 eyes from 603 
participants with DM were recruited in the 
Triage Unit. The performance of the image 
quality assessment model was evaluated, with a 
sensitivity (SEN) of 99% (95% CI 98%-100%), 
specificity (SPE) of 80% (70%-87%), and accuracy 
(ACC) of 98% (96%-98%). Among 1106 eyes with 
gradable scans (92%), the AI-OCT system had a 
SEN of 99% (93%-100%), SPE of 91% (89%-93%), 
and ACC of 92% (90%-93%) for DME detection. 
Conclusions: The AI-OCT system showed good 
performance for DME triage screening, 
providing prospective evidence for AI 
implementation in healthcare. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Development and Validation of a Deep 
Learning Model to Predict the Occurrence 

and Severity of Retinopathy of Prematurity 
First Author: Qiaowei WU 
Co-Author(s): Honghua YU, Wei SUN, Jiahui 
CAO, Huiyi LIAO 
 
Purpose: To develop and validate a deep 
learning system (DLS) to predict the occurrence 
and severity of retinopathy of prematurity 
(ROP) before 45 weeks' postmenstrual age. 
Methods: This study included 7033 retinal 
photographs of 725 infants in the training set 
and 763 retinal photographs of 90 infants in the 
external validation set, along with 46 
characteristics for each infant. All images of 
both eyes from the same infant taken at the 
first screening were labeled according to the 
final diagnosis made between the first 
screening and 45 weeks' postmenstrual age. 
The DLS was developed using retinal 
photographs from the first ROP screening and 
clinical characteristics before or at the first 
screening. Two models were specifically 
designed for predictions of the occurrence 
(occurrence network [OC-Net]) and severity 
(severity network [SE-Net]) of ROP. Five-fold 
cross-validation was applied for internal 
validation. 
Results: In internal validation, mean AUC, 
accuracy, sensitivity, and specificity were 0.90 
(95% CI, 0.88-0.92), 52.8% (95% CI, 49.2%-56.4%), 
100% (95%CI, 97.4%-100%), and 37.8% (95% CI, 
33.7%-42.1%), respectively, for OC-Net to 
predict ROP occurrence and 0.87 (95% CI, 0.82-
0.91), 68.0%(95% CI, 61.2%-74.8%), 100% (95% CI, 
93.2%-100%), and 46.6%(95% CI, 37.3%-56.0%), 
respectively, for SE-Net to predict severe ROP. 
In external validation, the AUC, accuracy, 
sensitivity, and specificity were 0.94, 33.3%, 
100%, and 7.5%, respectively, for OC-Net, and 
0.88, 56.0%, 100%, and 35.3%, respectively, for 
SE-Net. 
Conclusions: In this study, the DLS achieved 
promising accuracy in ROP prediction. This DLS 
is potentially useful in identifying infants with a 
high risk of developing ROP. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Converting Ultra-Widefield Fundus 
Photography to Ultra-Widefield Fluorescein 
Angiography via UWAFA-GAN for Diabetic 
Retinopathy Screening 
First Author: Zhicong XU 
Co-Author(s): Dan CAO, Liang ZHANG, Qianjin 
FENG, Tao WANG 
 
Purpose: This study aims to utilize the UWAFA-
GAN model to convert ultra-widefield color 
fundus photography (UWF-CFP) images to 
ultra-widefield fluorescein angiography (UWF-
FA) images, enabling non-invasive and accurate 
detection of diabetic retinopathy (DR). 
Methods: 350 pairs of UWF-CFP and UWF-FA 
images from diabetic retinopathy patients and 
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normal controls between September 2021 and 
March 2024 were collected. The UWAFA-GAN 
model was employed to perform the image 
conversion. The image conversion performance 
was evaluated using metrics such as Peak 
Signal-to-Noise Ratio (PSNR), Structural 
Similarity Index Measure (SSIM), Inception 
Score (IS) and Frchet inception Distance (FID). 
The model was further optimized and validated 
internally before being tested on external 
datasets from other centers. 
Results: Preliminary results indicate that the 
UWAFA-GAN model effectively converts UWF-
CFP images to UWF-FA images with high 
fidelity. The model achieved promising results, 
with PSNR>30, SSIM>0.9, FID<25, and IS>1.6. 
The Area Under the Curve (AUC) for detecting 
DR was over 0.93. 
Conclusions: The non-invasive conversion of 
UWF-CFP images to UWF-FA images using 
UWAFA-GAN provides detailed retinal vascular 
information in DR patients without the need for 
fluorescein injection. These findings suggest 
that this method can be a valuable alternative 
when FA examination is not feasible and serve 
as an effective enhancement for DR screening. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Assessment of Mild Cognitive Impairment via 
a Retinal-Imaging-Based Deep Learning 
Model through Majority Voting 
First Author: Herbert HUI 
Co-Author(s): Anran RAN, Xiaoyan HU, Vincent 
MOK, Carol CHEUNG 
 
Purpose: Mild cognitive impairment (MCI), a 
clinical precursor stage of Alzheimer’s disease 
(AD), presents a unique window for its early 
recognition. This study evaluates the 
performance of our deep learning (DL) model 
on the recognition of MCI based on the 
majority voting method. 
Methods: We collected 1366 pairs of optic 
nerve head (ONH)-centred and macula-
centred retinal photographs of both eyes from 
80 clinically-diagnosed MCI patients. All images 
were inputted into our DL model trained with a 
5-fold cross-validation strategy using 
corresponding photographs from AD-dementia 
or cognitive normal subjects only, without 
including MCI patients. A score ranging from 0 
and 1 (0: AD-dementia, 1: cognitive normal) 
was outputted for each image pair, and the 
optimum cut-offs determined by the Youden 
index in the 5 folds were used for the binary 
classification.  A majority voting approach was 
adopted, where an image pair was determined 
as AD if its scores were lower than the 
respective cutoffs in >3 of the 5 folds, while a 
subject was determined as AD if more than half 
of their image pairs were labelled as AD. 
Results: 66.3% of MCI image pairs were 
identified as AD based on majority voting, 

which is superior to the 5-fold average of 58.1%. 
Among them, the percentage of images 
recognised as highly confident (identified as AD 
by all 5 folds) was 24.0%. In addition, 70.5% of 
MCI patients were detected as AD on a subject 
level. 
Conclusions: This study demonstrated the 
potential application of our model paired with 
majority voting in the recognition of MCI. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Development and Validation of a Deep 
Learning Algorithm for Detection of Orbital 
Disease Using Ocular Images from Multi-
center Populations 
First Author: Chaoyu LEI 
Co-Author(s): Hanchi SUN, Xuefei SONG, 
Guangtao ZHAI, Huifang ZHOU 
 
Purpose: Orbital disease is a challenging and 
complex ophthalmic disease that can cause 
blindness, disability, and even death. Lack of 
screening method results into delays in the 
diagnosis of orbital diseases, particularly in low 
and middle-income countries. Therefore, we 
aimed to develop and evaluate a deep 
learning-based screening technology using 
ocular images to advance automated 
identification of orbital diseases. 
Methods: We did a multi-center, retrospective 
study to develop and validate deep learning 
models from participants in three ophthalmic 
departments. Included participants were 
patients with a clinical diagnosis of an orbital 
disease and controls without an orbital disease 
matched for age and sex. We trained one 
screening model (with or without orbital 
diseases) and ten clinical sign identifying model 
(with or without one specific clinical sign within 
ten categories) using a development dataset, 
and we tested the models with a test dataset 
and an external test dataset.  
Results: A total of 5394 participants were 
consecutively enrolled and randomly divided 
into training (90%, n= 4855) and validation (10%, 
n= 539) groups for algorithm development; 
Another 1066 participants were enrolled in 
internal test group for algorithm test; Also, 224 
participants were enrolled in external test group 
for further algorithm test. The screening model 
in internal test achieved accuracy of 86.6%, 
specificity 88.5%, recall 84.5%, precision 86.6%, F1 
score of 85.5%, and AUC of 94.4%. 
Conclusions: Our study provided a non-
invasive, convenient, and complementary 
method for orbital disease screening, which has 
the potential to accelerate diagnosis and 
reduce mortality and morbidity through 
preventive care. 
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Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Ultra-Widefield Fundus Imaging for Diabetic 
Retinopathy Challenge 2024 (UWF4DR) 
First Author: Bin SHENG 
Co-Author(s): Zhouyu GUAN, Xiangning 
WANG, Yixiao JIN, Bo QIAN 
 
Purpose: To advance the state-of-the-art in 
automatic diabetic retinopathy (DR) analysis 
from ultra-widefield (UWF) fundus images. 
Methods: We organise the ultra-widefield 
fundus imaging for diabetic retinopathy 
challenge 2024 (UWF4DR). The UWF4DR 
challenge includes three classification tasks 
using UWF fundus images: 1) Task 1: Image 
quality assessment for UWF fundus images; 2) 
Task 2: Identification of referable diabetic 
retinopathy (RDR); 3) Task 3: Identification of 
diabetic macular oedema (DME). Participants 
are provided with the training dataset 
containing 434, 201, and 167 UWF fundus 
images, respectively for three tasks, to develop 
algorithms for automated classifications. To 
comprehensively evaluate the performance of 
the models and ensure they can be deployed 
on devices with lower computational power, we 
employ the area under the receiver operating 
characteristic curve and the average inference 
time per image as evaluation metrics. 
Results: For our released training dataset, the 
proportion of gradable UWF fundus images, 
RDR, and DME is 52.8%, 55.7%, and 46.1% 
respectively. On the challenge website 
(https://codalab.lisn.upsaclay.fr/competitions/18
605), the participants can have access to 
challenge rules and the training dataset, submit 
their algorithms, and find their rankings. 
Conclusions: The UWF4DR challenge 
encourages researchers to develop algorithms 
for different tasks in DR analysis using UWF 
fundus images, by releasing open-source 
datasets, submitted solutions, and challenge 
results. These solutions could provide practical 
guidance for developing accurate classification 
algorithms for image quality assessment and 
DR/DME diagnosis using UWF fundus images, 
potentially improving the diagnostic capabilities 
of healthcare professionals. The dataset has 
been released to support the development of 
computer-aided diagnostic systems for DR 
evaluation. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Effectiveness, Cost-Effectiveness and Cost-
Utility of a Tiered Artificial Intelligence-
Enabled Diabetic Eye Care (AID-Eye) Model 
Starting from Primary Health Care in Rural 
China 
First Author: Xiaochen MA 
Co-Author(s): Can SU, Xiaodong DONG  
 
Purpose: To evaluate the effectiveness, cost-

effectiveness and cost-utility of 
a Tiered Artificial Intelligence-Enabled Diabetic 
Eye Care (AID-Eye) Model in rural China 
Methods: The tiered AID-Eye model, 
conducted from 2022 to 2024, leveraged a 
county-township-village tiered structure to 
strengthen primary healthcare for diabetic 
retinopathy (DR). This model incorporated an 
AI-enabled DR grading system and a vertically 
and horizontally integrated referral network. A 
quasi-experimental difference-in-differences 
design was used to assess improvements in eye 
health and DR service utilization. Additionally, a 
decision-analytic Markov model simulated a 
cohort of 100,000 individuals aged ≥35 years 
with diabetes to evaluate the project's cost-
effectiveness and cost-utility compared to usual 
care. The primary outcomes were the 
incremental cost-effectiveness ratio (ICER) and 
incremental cost-utility ratio (ICUR). 
Results: The tiered AID-Eye model significantly 
enhanced diabetic eye care, preventing 27 
cases of blindness and facilitating 4,300 
additional DR screenings, 753 additional 
referrals, and 167 additional DR treatments per 
10,000 individuals with diabetes. Cost-
effectiveness analysis showed an ICER of $9,800 
per quality-adjusted life year (QALY) gained, 
below the willingness-to-pay threshold of 
$12,700 per QALY. The ICUR was $10,200 per 
QALY. 
Conclusions: The tiered AID-Eye model proved 
to be both effective and cost-saving, providing 
a robust economic rationale for integrating AI-
driven technologies into tiered healthcare 
infrastructures. However, thorough economic 
evaluations are crucial before large-scale 
implementation to ensure the benefits 
outweigh the investments. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Development and Validation of a Deep 
Learning Platform for Detecting Multiple 
Retinal Fundus Diseases 
First Author: Mingzhu ZHANG 
Co-Author(s): Jie JI, Jianwei LIN 
 
Purpose: The study aimed to develop and 
validate a deep learning platform (DLP) capable 
of automatically detecting a wide spectrum of 
39 common retinal fundus diseases and 
conditions using retinal photographs, with the 
goal of enhancing disease triage, particularly in 
remote areas. 
Methods: The DLP was trained and validated 
using a large dataset of 249,620 retinal images 
from multiple hospitals and ethnicities, marked 
with 275,543 labels. Convolutional neural 
networks (CNNs) and a hierarchical system 
were employed for multi-label classification. 
The platform's performance was evaluated 
through primary testing, external multihospital 
testing, public data testing, and tele-reading 
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applications, comparing its efficiency and 
accuracy to retina specialists. 
Results: The DLP demonstrated high 
performance with a frequency-weighted 
average F1 score of 0.923, sensitivity of 0.978, 
specificity of 0.996, and an AUC of 0.9984 in the 
primary test dataset. It achieved comparable 
results in external tests and showed high 
efficiency in tele-reading applications, with a 
subset accuracy of 91.41%, indicating its 
potential for real-world application in disease 
detection. 
Conclusions: The DLP proved effective in 
detecting multiple retinal diseases with high 
accuracy, reaching the average level of retina 
specialists. Its success in various testing 
scenarios suggests that it can be a valuable tool 
for retinal disease screening and triage, 
especially useful in areas with limited 
ophthalmic services. The study underscores the 
potential of AI in transforming ophthalmic 
healthcare delivery. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
Mild Cognitive Impairment Screening Based 
on FusionNet and Ensemble Learning-based 
Artificial Intelligence System for Alzheimer's 
Disease 
First Author: Chak Fung NG 
Co-Author(s): Xiaoyan HU, Vincent MOK, Carol 
CHEUNG, Anran RAN 
 
Purpose: Mild cognitive impairment (MCI) is a 
prodromal phase of Azheimers’ Disease (AD). 
We aim to assess the feasibility of applying AD 
detection artificial intelligence (AI) models to 
screening MCI. 
Methods: We previously developed three AI 
models of AD trained with different inputs of 
Cirrus HD-OCT device (Carl Zeiss Medite, Inc., 
Dublin, CA) collected from normal subjects and 
patients with AD, including (1) optic nerve head 
(ONH) model trained with retinal nerve fibre 
layer (RNFL) thickness map, and RNFL deviation 
map; (2) Macula model trained with ganglion 
cell inner plexiform layer (GCIPL) thickness map, 
GCIPL deviation map, and macular thickness 
(MT) map; (3) Integrated model: all images of 
(1) and (2). Two datasets collected in Hong 
Kong (Testing-1) and Singapore (Testing-2), 
consisting of data from MCI subjects, were used 
in testing. A score ranging from 0 and 1 was 
outputted, and the optimum cut-offs were 
determined by the Youden index in each 
testing dataset for the three models (Testing-1: 
0.1659, 0.3439, 0.2603; Testing-2: 0.4376, 
0.6077, 0.3015).   
Results: Testing-1 and Testing-2 consist of 162 
and 856 subjects, respectively. In Testing-1, 
87.7%, 96.9%, and 90.1% of MCI subjects were 
identified as AD by the ONH Model, Macular 
Model, and Integrated Model, respectively. In 
Testing-2, 42.6%, 73.3%, and 86.4% of MCI 

subjects were identified as AD by the ONH 
Model, Macular Model, and Integrated Model, 
respectively. 
Conclusions: Our results demonstrated the 
potential application of OCT-based AI models 
for MCI screening. Further refinement is still 
warranted by involving data from MCI subjects 
in the model training. 

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
A Privacy-Preserving Deep Learning Model 
Leveraging A Retinal-Based Foundation 
Model for Screening Diabetic Retinopathy 
First Author: Truong NGUYEN 
Co-Author(s): Dawei YANG, Shuyi ZHANG, 
Hongyang JIANG, Carol CHEUNG 
 
Purpose: Deep learning (DL) models require 
extensive datasets for effective training, often 
posing challenges related to data privacy and 
security. Federated Learning (FL) mitigates 
these concerns by enabling decentralised 
training without data sharing. Foundation 
models (FMs), trained on diverse datasets, 
improve generalisability across various tasks. 
This study investigates whether integrating 
RetFound into an FL framework enhances 
diabetic retinopathy (DR) detection, particularly 
for institutions with smaller datasets, while 
preserving data privacy. 
Methods: We developed a Federated 
Foundation Model (FFM) using the Federated 
Averaging (FedAvg) framework for detecting 
referable DR from fundus photographs. 
RetFound was used for local training across 
four clinical centres. Model updates were sent 
to a central server, where they were aggregated 
to refine the global FFM, which was then 
redistributed for further local training. External 
validation was performed using datasets from 
Vietnam (External-1) and two public datasets, 
MESSIDOR-1 (External-2) and APTOS (2019) 
Blindness Detection (External-3). The 
performance of the FFM was compared to that 
of a traditional FL model using metrics such as 
AUROC, accuracy, sensitivity, and specificity. 
Results: The FFM demonstrated superior 
performance, achieving an AUROC of 0.957 
(95% CI, 0.945-0.968), accuracy of 0.904 (95% CI, 
0.890-0.918), sensitivity of 0.871 (95% CI, 0.839-
0.902), and specificity of 0.917 (95% CI, 0.901-
0.931) in internal validation. External validation 
showed the FFM outperformed the traditional 
model, with AUROC values ranging from 0.812 
to 0.932 across the three external datasets. 
Conclusions: Integrating FM within a privacy-
preserving FL framework enhances DR 
screening accuracy and generalisability, 
providing a viable solution for clinical 
deployment while safeguarding patient data. 
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Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
The use of Large Language Models in 
Ophthalmology: A Scoping Review on 
current use-cases and the potential pitfalls 
First Author: Clarence SEE 
Co-Author(s): Alva LIM, Wei Yung AU, Charlene 
CHIA, Xiuyi FAN, Kelvin Z. LI 
 
Purpose: The advancement and popularization 
of generative artificial intelligence (AI) has 
resulted in its use permeating many areas of 
life. Amidst this eruption of scientific output in 
the realm of AI and large language models 
(LLM), a wide range of research regarding the 
usage of LLMs in ophthalmology has emerged. 
In this study, we aim to map out the landscape 
of LLM applications in the field of 
ophthalmology and by consolidating the work 
done, we aim to produce a point of reference 
as a foundation for future works.  
Methods: 8 databases were searched from 
2019 - 2024. 976 studies were screened and 49 
studies were included in this study. The 
performance of LLMs were analysed in the 
areas of exam taking and patient education, 
diagnostic capability, management capability, 
clinical administration, inaccuracies, and harm.  
Results: Notably, we found that the majority of 
LLMs perform acceptably, with GPT-4 being 
one of the best performers. However, in 
comparison to humans in 16 studies, humans 
performed better than LLMs in 9. Despite the 
relatively good performance, issues pertaining 
to grading protocols, hallucinations, 
inaccuracies, and harm still exist. Comparing 
LLMs, GPT-4 has the lowest propensity for 
generating harmful content. Surprisingly, in two 
studies, LLMs and humans appeared to have 
similar likelihoods and extent of harm.  
Conclusions: LLMs have received considerable 
attention through their introduction to the 
general public and have found potential 
applications in the field of medicine, and in 
particular, ophthalmology. However, a 
standardised evaluation framework and use of 
techniques such as prompt engineering to 
assess LLMs is recommended. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Assistance of Artificial Intelligence in 
Diagnosis of Vitreoretinal Lymphoma on 
Optical Coherence Tomography 
First Author: Aidi LIN 
Co-Author(s): Yuanyuan PENG, Tian LIN, 
Xinjian CHEN, Haoyu CHEN  
 
Purpose: This study aimed to develop an 
artificial intelligence (AI) algorithm to assist in 
the diagnosis of vitreoretinal lymphoma (VRL) 
on retinal optical coherence tomography (OCT) 
images. 
Methods: With the cross-subject meta-transfer 

learning (CS-MTL) algorithm, an automatic VRL 
diagnostic system was developed to identify 
VRL among 16 retinal diseases and conditions. 
The performance was evaluated on 1-shot, 3-
shot, and 5-shot scenarios with different 
numbers of training tasks and iterations, and 
further compared with other algorithms 
including the deep learning, prototypical 
network, and model agnostic meta-learning 
(MAML) models. Besides, three 
ophthalmologists with varying levels of clinical 
experience were blinded to the ground truth 
and independently annotated the testing 
images with and without the aid of CS-MTL in a 
1-month washout period. 
Results: Extensive experiments of few-shot VRL 
recognition tasks proved the robustness of our 
model under different settings, achieving an F1 
score of 0.8697 to 0.9367. The superiority of 
our model was shown with a higher F1 score 
(0.9310) compared with other algorithms 
(0.5487-0.9018) and doctors without AI 
assistance (0.7773-0.8949). AI assistance 
significantly improved the F1 scores of doctors 
by 6.16%-14.46% (p<0.001). Furthermore, the F1 
scores of AI-assisted senior doctor and retinal 
specialist (0.9414 and 0.9500), but not the 
junior doctor (0.8897), exceeded that of the CS-
MTL algorithm (0.9310). 
Conclusions: This study presents a promising 
approach for aiding in the diagnosis of VRL on 
retinal OCT images and may provide a novel 
insight into the collaboration of doctors with AI 
techniques, resulting in a reduction of the risk 
of diagnostic delays for rare diseases. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Hessian-Attentive Feature Enhanced 
Convolutional Neural Network for OCT 
Image Denoising 
First Author: Jie GAO 
Co-Author(s): Zhihao ZHANG, Enhao GONG, 
Lei XIANG  
 
Purpose: Speckle noise degrades the quality of 
OCT in terms of signal-to-noise ratio (SNR), 
which reduces diagnostic accuracy. 
Convolutional Neural Network (CNN) improves 
robustness but often results in unclear tissue 
boundaries. To address this issue, we 
innovatively integrated Hessian-Attentive 
features into CNNs and evaluated their 
effectiveness across various datasets. 
Methods: The Hessian filter can effectively 
extract image edges to describe local grayscale 
variations. We integrated the Hessian filter as a 
convolutional kernel in the CNN. For each 
convolutional layer, the filter extracts edge 
features from the input feature map and 
concatenates them with input before feeding 
them to the next layer. Hessian-Attentive 
features extracted by the filter will enhance the 
network's ability to generate clearer tissue 
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boundaries. Additionally, mask loss is 
introduced to direct the network's focus toward 
clinically significant regions rather than 
background. 
Results: We tested our method on four 
datasets with varying SNRs. For the dataset 
without GT, the contrast-to-noise ratio (CNR) 
and mean-to-standard-deviation ratio (MSR) 
improved by an average of 51.55% and 70.68%, 
respectively. For the dataset with GT, the output 
images achieved a Peak Signal-to-Noise Ratio 
(PSNR) of 23.57 and a Structural Similarity Index 
(SSIM) of 0.56 compared to GT, representing an 
18% improvement in PSNR and a 330% 
improvement in SSIM over the input images. 
Compared to the CNN without the Hessian 
filter, the denoised images exhibit a higher 
perceived SNR and clearer tissue boundaries. 
Conclusions: Quantitative results on four 
datasets demonstrate that integrating Hessian-
Attentive features into the CNN results in 
higher-quality images with clearer tissue 
boundaries. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Detection of Stardust Sign in SSOCT Images 
Using Deep Learning 
First Author: Mao TABABE 
Co-Author(s): Keita KIHARA, Hodaka 
DEGUCHI, Ryo NISHIKAWA, Hitoshi TABUCHI, 
Hirotaka ITAKURA, Mariko ITAKURA  
 
Purpose: In eyes with retinal tears or vitreous 
hemorrhage, punctate reflections known as the 
stardust sign often appear in the vitreous 
region in SSOCT (Swept Source Optical 
Coherence Tomography) images. This study 
aims to classify the presence of the stardust 
sign using Deep Learning. 
Methods: A total of 4168 images taken with 
the DRI OCT-1® (TopCon) at Tsukazaki 
Hospital were used for training and validation, 
and 119 images from Maebashi Minami Eye 
Clinic were used for testing. The images were 
divided into 4x4 grids, and each section was 
tagged for the presence or absence of punctate 
reflections. The test images were similarly 
divided for prediction, counting the positive 
sections among the 16. The ground truth for 
the test data was determined by manual 
classification of the pre-divided images. 
The training and validation data were split in a 
4:1 ratio and trained using DenseNet121. 
Evaluation metrics included ROC-AUC, 
sensitivity, and specificity, along with 95% 
confidence intervals. For the test data, we 
compared the number of positive sections in 
each image with the ground truth to determine 
the ROC-AUC and the optimal threshold for 
positive sections. Based on this threshold, we 
calculated accuracy, sensitivity, and specificity. 
Results: For the validation data, the results 
were AUC 0.996 [95% CI: 0.992-1.000], 

sensitivity 0.974 [0.953-0.987], and specificity 
0.983 [0.966-0.993]. For the test data, the AUC 
was 0.963 with an optimal threshold of 3 or 
more positive sections. The accuracy was 0.916, 
sensitivity 0.934, and specificity 0.897. 
Conclusions: Deep Learning enabled accurate 
detection of the stardust sign in SSOCT images. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
Towards Regulatory Generative AI in 
Ophthalmology Healthcare: A Security and 
Privacy Perspective 
First Author: Yueye WANG 
Co-Author(s): Chi LIU, Xiaotong HAN 
 
Purpose: As the healthcare community 
increasingly harnesses the power of generative 
AI, critical issues of security, privacy, and 
regulation take center stage. This paper aims to 
explore the security and privacy risks of 
generative AI from model-level and data-level 
perspectives. 
Methods: We elucidate the potential 
consequences and case studies within the 
domain of ophthalmology. Model-level risks 
include knowledge leakage from the model and 
model safety under AI-specific attacks, while 
data-level risks involve unauthorized data 
collection and data accuracy concerns. Within 
the healthcare context, these risks can bear 
severe consequences, encompassing potential 
breaches of sensitive information, violating 
privacy rights, and threats to patient safety. 
Results: This paper not only highlights these 
challenges but also elucidates governance-
driven solutions that adhere to AI and 
healthcare regulations. We advocate for 
preparedness against potential threats, call for 
transparency enhancements, and underscore 
the necessity of clinical validation before real-
world implementation. 
Conclusions: The objective of security and 
privacy improvement in generative AI warrants 
emphasizing the role of ophthalmologists and 
other healthcare providers, and timely 
introduction of comprehensive regulations. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
FFA-GPT: Automatic Fundus Fluorescein 
Angiography Image Interpretation with 
Large Language CHEN 
First Author: Xiaolan WANG 
Co-Author(s): Weiyi ZHANG, Danli SHI, 
Mingguang HE 
 
Purpose: Fundus fluorescein angiography (FFA) 
is crucial for chorioretinal disease diagnosis, but 
its interpretation requires significant expertise 
and time, and it lacks interactive patient 
communication. We aim to use large language 
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models (LLMs) to develop an automated 
interpretation pipeline for both report 
generation and medical question-answering 
(QA) for FFA images. 
Methods: The pipeline comprises two 
components: an image-text alignment module 
(Bootstrapping Language-Image Pre-training) 
for report generation and an LLM-based 
module (Llama 2) for QA. We conducted 
automated and manual evaluations to assess 
the system's performance comprehensively. The 
automatic evaluation encompassed language-
based metrics (BLEU, CIDEr, ROUGE, SPICE, 
BERTScore) and classification-based metrics 
(accuracy, sensitivity, specificity, precision, F1-
score). Three ophthalmologists participated in a 
manual assessment, evaluating the 
completeness and correctness of generated 
reports, as well as accuracy, completeness, 
harm, and satisfaction of generated answers. 
Results: Model development leveraged a 
dataset of 654,343 FFA images from 9,392 
participants. The automatic evaluation of the 
generated reports achieved scores of 
BLEU1=0.48, BLEU2=0.42, BLEU3=0.38, 
BLEU4=0.34, CIDEr=0.33, ROUGE=0.36, 
SPICE=0.18, and BERTScore=0.70. Notably, it 
exhibited strong specificity (≥0.94) and 
accuracy (ranging from 0.88 to 0.93), with F1-
scores spanning from 0.64 to 0.82 for detecting 
top-5 retinal conditions. The manual evaluation 
revealed acceptable accuracy (68.3%, Kappa: 
0.746) and completeness (62.3%, Kappa: 0.739) 
of the generated reports. The generated 
answers were evaluated manually, with the 
majority meeting the ophthalmologists' criteria 
(error-free: 70.7%, complete: 84.0%, harmless: 
93.7%, satisfied: 65.3%, Kappa: 0.762-0.834). 
Conclusions: This study introduces an 
innovative framework that combines multi-
modal transformers and LLMs, enhancing 
automatic FFA image interpretation and 
facilitating interactive communications during 
medical consultation. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
General and Chinese-specific Large 
Language Models’ Performance for Myopia-
related Queries in China 
First Author: Zehua JIANG 
Co-Author(s): Yueyuan XU, Ziyao WANG, 
Yingxiang HAN, Yih-Chung THAM 
 
Purpose: To evaluate the performance of 
global and Chinese local LLMs in addressing 
Chinese-specific myopia-related questions and 
highlight the importance of local chatbots. 
Methods: Global LLMs (ChatGPT-3.5, 
ChatGPT-4.0, Google Bard, Chinese Llama-2 7B 
Chat), and Chinese local LLMs (Baidu ERNIE Bot, 
Baidu ERNIE 4.0, Alibaba Tongyi Qianwen, 
Huatuo-GPT and MedGPT) were included. All 
chatbots were required to address 39 refined 

Chinese-specific myopia queries. Three myopia 
experts evaluated their accuracy with a three-
point scale (Poor, Borderline, Good). 
Consensus-based 'Good' responses were 
further evaluated for comprehensiveness and 
empathy (five-point scale). Responses rated as 
'Poor' were prompted for self-correction and 
re-assessment. 
Results: The top three chatbots in accuracy 
were ChatGPT-3.5 (8.72 ±0.75), Baidu ERNIE 4.0 
(8.62 ±0.62), and ChatGPT-4.0 (8.59 ±0.93), 
exhibiting the highest 94.8%of 'Good' 
responses. The top five chatbots in terms of 
comprehensiveness were ChatGPT-3.5 (4.58 
±0.42), ChatGPT-4.0 (4.56 ±0.50), Baidu ERNIE 
4.0 (4.44 ±0.49), MedGPT (4.34 ±0.59), and 
Baidu ERNIE Bot (4.22 ±0.74), all p>0.059. 
Regarding empathy, the top five performers 
were ChatGPT-3.5 (4.75 ±0.25), ChatGPT-4.0 
(4.68 ±0.32), MedGPT (4.50 ±0.47), Baidu ERNIE 
Bot (4.42 ±0.46), and Baidu ERNIE 4.0 (4.34 
±0.64), all p>0.052. Self-correction capabilities 
were evident in all chatbots, with improvements 
ranging from 50% to 100%.  
Conclusions: Both global (ChatGPTs) and 
Chinese local (Baidu ERNIEs) LLMs 
demonstrated strong performance in accuracy, 
comprehensiveness, and empathy when 
addressing Chinese-specific myopia queries in 
Chinese. The significance of ChatGPTs in non-
English clinical settings and the importance of 
ethnic/culture/region-specific LLMs like Baidu 
ERNIE 4.0 are underscored in addressing real-
world myopia scenarios. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
Prospective Evaluation of Continually Pre-
trained Models for Endocrine and Metabolic 
Diseases Screening via Retinomics: A 
Retrospective, Prospective, Multicentre Study 
First Author: Xiayin ZHANG 
Co-Author(s): Qinyi LI, Qiaowei WU, Ying 
FANG, Honghua YU 
 
Purpose: Retinomics is an emerging field that 
leverages retinal imaging technology to non-
invasively screen for systemic diseases, 
including type 2 diabetes mellitus (T2DM). 
Traditionally, its development relied on 
extensive, well-annotated training datasets. This 
study aims to develop reliable, large-scale pre-
trained models that can efficiently detect a 
broad spectrum of endocrine and metabolic 
conditions through retinomics.   
Methods: We utilized 125,050 retinal images 
from UK Biobank for training, fine-tuning, and 
prospective validation, and 14,078 photographs 
from three centers in Guangdong Province for 
cross-center external validation. We developed 
a self-supervised, quality-aware module 
integrated with large-scale pre-trained models, 
including Swin Transformer, Vision Mamba, and 
Retfound, to offer personalized management 
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recommendations for endocrine and metabolic 
diseases. We also assessed model 
generalization across centers and evaluated 
computational costs for clinical use. 
Results: The pre-trained models achieved 
AUCs of 0.784-0.804 for T2DM, 0.810-0.822 for 
osteoporosis, 0.819-0.859 for gout, and 0.705-
0.751 for thyroid diseases in retrospective and 
cross-center validations. In prospective 
evaluation, the best-performing model, 
Retfound, yielded AUCs of 0.783 and 0.785 for 
T2DM, 0.779 and 0.778 for osteoporosis, 0.816 
and 0.814 for gout, and 0.705 and 0.687 for 
thyroid diseases at 5-year and 10-year follow-
up, respectively. The quality-aware module 
could effectively learn the differential image 
quality, enhancing both cross-sectional and 
longitudinal performance. Additionally, the pre-
trained models are more time-efficient and 
cost-effective compared to previous untrained 
networks. 
Conclusions: Pre-trained AI systems, 
particularly those trained on retinal images, 
exhibit efficiency and practicality in detecting 
endocrine and metabolic diseases, with the 
potential to enhance clinical workflow and 
diagnostic decision-making. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
Comparative Analysis of Large Language 
Models for Cataract Care 
First Author: Zichang SU 
Co-Author(s): Kai JIN, Juan YE 
 
Purpose: To assess and compare the accuracy 
and comprehensiveness of responses from 
LLMs in answering cataract-related questions. 
Methods: We compiled 46 commonly inquired 
questions related to cataract care, categorized 
into six domains. Each question was presented 
to the LLMs, and three consultant-level 
ophthalmologists independently assessed the 
accuracy of their responses on a three-point 
scale (poor, borderline, good) and their 
comprehensiveness on a 5-point scale. A 
majority consensus approach established the 
final rating for each response. Responses rated 
as ‘Poor’ were prompted for self-correction and 
reassessed. 
Results: In accuracy, ChatGPT-4.0 and Google 
Bard both achieved average sum scores of 8.7 
(out of 9), followed by ChatGPT-3.5, Bing Chat, 
Llama 2, and Wenxin Yiyan. In consensus-based 
ratings, ChatGPT-4.0 outperformed Google 
Bard in the ‘Good’ rating. For completeness, 
ChatGPT-4.0 had the highest average sum 
score of 13.22 (out of 15), followed by Google 
Bard, ChatGPT-3.5, Llama 2, Bing Chat, and 
Wenxin Yiyan. Detailed performance data reveal 
nuanced differences in model capabilities. In 
the 'Prevention' domain, apart from Wenxin 
Yiyan, all other models were rated as ‘Good’. All 
models showed improvement in self-correction. 

Bard and Bing improved 1/1 from ‘Poor’ to 
better, Llama improved 3/4, and Wenxin Yiyan 
improved 4/5. 
Conclusions: Our findings emphasize the 
potential of LLMs, particularly ChatGPT-4.0, in 
delivering accurate and comprehensive 
responses to cataract-related queries, especially 
in prevention, indicating potential for medical 
consultation. Continuous efforts to enhance 
LLMs' accuracy through ongoing strategies and 
evaluations are essential. 

 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
Comparison of Generative AI-Based Learning 
versus Text-Only Learning in Ophthalmology 
among Medical Students – A Non-
Randomized Study 
First Author: Tharini SENTHAMIZH  
Co-Author(s): Leena S 
 
Purpose: Artificial intelligence (AI) has 
significantly impacted medical diagnostics and 
treatment. This study explored the potential of 
AI in medical education by comparing 
generative AI-based learning using ChatGPT-4 
with traditional text-only learning in 
Ophthalmology among medical students. 
Methods: In this study, third-year medical 
students were assigned to either text-only 
learning (group A) or generative AI (ChatGPT-
4) based learning (group B) on four selected 
Ophthalmology topics, weekly each. For each 
topic, the pre-examination knowledge 
assessment score, post-learning assessment 
score, time taken to learn the topic, ease of 
learning (numerical rating scale [NRS] 1-10), 
and wholesomeness of the available 
information (NRS, 1-10) were assessed. The 
reproducibility of the learnt subject was tested 
after one month.  
Results: In this study, third-year medical 
students were assigned to either text-only 
learning (group A) or generative AI (ChatGPT-
4) based learning (group B) on four selected 
Ophthalmology topics, weekly each. For each 
topic, the pre-examination knowledge 
assessment score, post-learning assessment 
score, time taken to learn the topic, ease of 
learning (numerical rating scale [NRS] 1-10), 
and wholesomeness of the available 
information (NRS, 1-10) were assessed. The 
reproducibility of the learnt subject was tested 
after one month.  
Conclusions: Generative AI-based learning 
with ChatGPT-4 led to better post-learning 
examination scores, shorter learning time, and 
higher ease of learning compared to text-only 
learning, suggesting that AI-assisted learning 
can enhance the quality of medical education. 
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Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Research on the Rehabilitative Effects of 
Long-Term Virtual Reality visual Training on 
Glaucoma-Related Visual Function 
Impairments 
First Author: Yan LU 
 
Purpose: To explore the effects of long-term 
virtual reality visual training on visual function 
damage repair in glaucoma. 
Methods: 38 glaucoma patients were recruited, 
including 20 glaucoma patients (40 eyes) in the 
visual training group and 18 glaucoma patients 
(35 eyes) in the control group. The visual 
training group accepted virtual reality visual 
training for 6 months. All patients in the visual 
training group were examined at enrollment, 1 
month, 3 months, 6 months after training. The 
control group underwent examination at 
enrollment and 6 months. Examinations include 
visual field, optical coherence tomography, fine 
stereopsis, dynamic stereopsis, neural internal 
and external inference frame examination, and 
binocular contrast balance. 
Results: The visual field index (VFI) and mean 
deviation (MD) of the visual training group were 
significantly improved in 6 months after training 
compared with pre-training (P < 0.05). In the 
control group, the VFI value decreased 
significantly (P = 0.024). The dynamic stereopsis 
of patients in the visual training group 
improved after 6 months of training (P < 0.05), 
whereas static stereopsis did not show 
significant changes (P > 0.05). The 200 H * 200 
H, 150 H * 150 H and 100 H * 100 H binocular 
contrast balance improved significantly in 6 
months after training (P < 0.05). 
Conclusions: Long-term virtual reality visual 
training can improve the extent and severity of 
visual field damage in glaucoma patients. 
Additionally, it can enhance dynamic stereopsis 
and binocular contrast balance in glaucoma 
patients. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Universal Bluetooth Integrated Electronic 
Eyedrop Sleeve: A Novel Compliance 
Monitoring System for Glaucoma Patients 
First Author: Neeraj ISRANI 
 
Purpose: Glaucoma, the leading cause of 
irreversible blindness, affects >70 million 
people worldwide. Lowering intraocular 
pressure via topical administration of eye drops 
is the most common first-line therapy for 
glaucoma. This treatment paradigm has 

notoriously high non-adherence rates: ranging 
from 30% to 80%. 
The advent of smart phone enabled 
technologies creates promise for improving 
eyedrop adherence. Thus, we came up with a 
smart eyedrop system which consists of a 
standard eyedrop sleeve outfitted with flexible 
electronics to detect when the bottle is 
squeezed.  
Methods: Upon delivery of a drop, the 
electronic eyedrop jacket transmits a signal to a 
mobile application. Given that the application is 
configured so that a patient can specify 
reminder settings on their smart device, upon 
delivery of a drop, the reminder for the time 
window of interest is de-activated upon 
delivery of the drop.  
Results: This system has a potential role for the 
use of alerts or reminders at drop-taking times, 
bolstered by the widespread use of smart-
phone enabled technologies incorporated in an 
application specially designed and connected 
to this smart eyedrop jacket.This allows doctors, 
caregivers, or families to obtain up-to-date 
information about a patient’s adherence when 
using an application connected to the 
database. 
Conclusions: In addition, the mobile 
application is configured so that reminders are 
adjustable through the real-time database and 
can be adjusted from other applications with 
privileges to interface with the database, thus 
allowing for a care provider or family member 
to remotely alter suggested reminders based 
upon a patient’s recent adherence progress. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Comparative Study on the Performance of 
Melbourne RapidFields Web-browser 
Perimeter to the Humphrey Field Analyzer in 
Chinese Glaucoma Patients 
First Author: Da-Fu CHEN 
Co-Author(s): Wenzhe ZHOU, George KONG, 
Algis J. VINGRYS, Yuanbo LIANG 
 
Purpose: This study aims to evaluate the 
efficacy and practicality of the Melbourne Rapid 
Fields (MRF) web-browser based perimeter 
software, compared to the conventional 
Humphrey Field Analyzer (HFA) 24-2 SITA 
Standard Protocol in a hospital environment in 
China. 
Methods: The study was conducted in a clinical 
practice setting. A total of 103 Chinese 
speaking participants, contributing 164 eyes, 
were enrolled in the study. Inclusion criteria 
comprised individuals aged 18 years or older, 
with best-corrected visual acuity ≤ 0.4 
logMAR, and previous experience with HFA 
testing. Participants underwent VF testing using 
both HFA and MRF. MRF was conducted with 
computer voice guidance in Chinese. MRF was 
conducted with computer voice guidance in 
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Chinese. Primary outcome measures include 
mean deviation (MD), pattern standard 
deviation (PSD), test duration and reliability 
indicators. 
Results: MRF returned a significant correlation 
with HFA for MD (Pearson r = 0.93, P < 0.001) 
and PSD (Pearson r = 0.88, P < 0.001). The 
average test duration was notably shorter for 
MRF (265 ± 41 seconds) compared to HFA (382 
± 80 seconds, P < 0.001). Bland-Altman 
analysis revealed a mean bias of -1.5 decibels 
(dB) for MD and 0.4 dB for PSD. Additionally, 
MRF demonstrated high sensitivity and 
specificity, achieving an Area Under the Curve 
(AUC) of 0.922 for both MD and PSD. 
Furthermore, MRF found fewer false positives 
rates.  
Conclusions: MRF offers a reliable, efficient, 
and patient-friendly alternative to traditional VF 
testing for Chinese patients. Its implementation 
could substantially improve access to glaucoma 
care, especially in underserved regions and for 
patients unable to attend regular clinic 
appointments. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Optic Nerve Head Perfusion in Lateral 
Decubitus Position in Patients with 
Asymmetrical Normal Tension Glaucoma and 
Obstructive Sleep Apnoea 
First Author: Tin A TUN  
Co-Author(s): Tin AUNG 
 
Purpose: To assess optic nerve head (ONH) 
perfusion in various body positions and 
determine associations with clinical and ocular 
parameters in individuals with asymmetrical 
normal tension glaucoma and obstructive sleep 
apnoea (NTG-OSA). 
Methods: Intraocular pressure (IOP) and mean 
blurred rates (MBR) in vascular (MV), tissue (MT) 
and all (MA) areas of the ONH were measured 
using laser-speckle-flowgraphy (LSFG, Softcare, 
Japan) and a tonopen (Reichert Inc., USA) in 
both eyes of 45 NTG-OSA subjects and 29 
healthy controls. Measurements were obtained 
in the sitting, supine, and lateral decubitus 
positions (LDP), each maintained for 5 minutes 
before assessment.  
Results: The NTG-OSA group comprised older, 
more myopic males with higher body mass 
index and longer axial length compared to 
healthy controls (all P<0.05). All MBRs in 
different body postures were lower in the NTG 
group than in controls, and in the study eyes 
compared to fellow eyes in NTG subjects (all 
P<0.05). IOPs in the supine and preferred LDP 
were significantly higher than in the sitting 
position in both groups (all P<0.001), with no 
difference between supine and preferred 
positions. Multivariable regression analysis 
showed MT in the independent (β=-2.43, 
P=0.024) and dependent (β=-1.19, P=0.036) 

LDPs were significantly lower than in the supine 
position after adjusting for cofounders. 
Conclusions: Lower ONH perfusion was 
observed in the LDP compared to the supine 
position, along with IOP changes from sitting to 
LDP in individuals with OSA. Side sleepers with 
OSA may experience hypoxia, high IOP, and 
reduced ONH tissue perfusion during lateral 
sleep, potentially contributing to glaucoma 
development and progression. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Digital Gonioscopy Based on Three-
dimensional Anterior-Segment OCT: An 
International Multicenter Study 
First Author: Zefeng WANG 
Co-Author(s): Fei LI, Xiulan ZHANG 
 
Purpose: To develop and evaluate the 
performance of a 3-dimensional (3D) deep-
learning-based automated digital gonioscopy 
system (DGS) in detecting 2 major 
characteristics in eyes with suspected primary 
angle-closure glaucoma (PACG): (1) narrow 
iridocorneal angles (static gonioscopy, Task I) 
and (2) peripheral anterior synechiae (PAS) 
(dynamic gonioscopy, Task II) on OCT scans. 
Methods: The study was designed as a cross-
sectional, multicenter study. A total of 1.112 
million images of 8694 volume scans from 3 
centers were included in this study. For Task I, a 
narrow angle was defined as an eye in which 
the posterior pigmented trabecular meshwork 
was not visible in more than 180° without 
indentation in the primary position captured in 
the dark room from the scans. For Task II, PAS 
was defined as the adhesion of the iris to the 
trabecular meshwork. The diagnostic 
performance of the 3D DGS was evaluated in 
both tasks with gonioscopic records as 
reference. 
Results: In Task I, 29.4% of patients had a 
narrow angle. The AUC, sensitivity, and 
specificity of 3D DGS on the external testing 
datasets were 0.943, 0.867, and 0.878, 
respectively. For Task II, 13.8% of patients had 
PAS. The AUC, sensitivity, and specificity of 3D 
DGS were 0.902, 0.900, and 0.890, respectively, 
on the external testing set at quadrant level 
following normal clinical practice; and 0.885, 
0.912, and 0.700, respectively, on the external 
testing set at clock-hour level. 
Conclusions: The 3D DGS effectively detects 
eyes with suspected PACG and has the 
potential to be used in primary eye care for 
PACG screening. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Diagnostic performance of wide-field optical 
coherence tomography angiography in 
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detecting open-angle glaucoma in high 
myopia  
First Author: Yinhang ZHANG 
Co-Author(s): Deming WANG, Fei LI, Xiulan 
ZHANG 
 
Purpose: To compare the diagnostic 
performance of the capillary density (CD) of the 
central 1–6 mm and peripheral 6–12 mm 
annular regions in detecting open-angle 
glaucoma in high myopia (HM) using 15×12 
mm wide-field swept-source optical coherence 
tomography angiography (WF SS-OCTA). 
Methods: The study enrolled 206 and 103 eyes 
with HM and highly myopic open-angle 
glaucoma (HM-OAG), respectively. WF SS-
OCTA images centered on the fovea were 
obtained to analyze the changes in the CD in 
the 1–3 mm, 3–6 mm, 6–9 mm, and 9–12 mm 
annular regions. CD of the superficial capillary 
plexus (SCP) was measured with the built-in 
software. The area under the receiver operating 
characteristic curve (AUROC) of each region 
was compared. 
Results: The diagnostic performance of the SCP 
CD in the central 1–6 mm annular region 
(AUROC=0.849) was better than that in the 
peripheral 6–12 mm annular region 
(AUROC=0.756, P=0.001). The annular AUROCs 
of SCP CD peaked in the 3–6 mm annular 
region (AUROC=0.858) and gradually 
decreased with increasing diameter, and were 
lower than the corresponding AUROCs of the 
ganglion cell-inner plexiform layer thickness 
(P< 0.05 for all comparisons). SCP CD of the 
inferior quadrant in the 3–6 mm annular region 
had the best diagnostic performance 
(AUROC=0.859). 
Conclusions: The SCP CD in the central 1–6 
mm annular region exhibited better diagnostic 
performance for the detection of HM-OAG in 
HM. The assessment of more peripheral regions 
has no added value in detecting glaucoma in 
HM. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Optic Nerve Head Abnormalities in Non-
pathologic High Myopia and the 
Relationship with Visual Field 
First Author: Jingwen JIANG 
Co-Author(s): Xiulan ZHANG 
 
Purpose: To describe the optic nerve head 
(ONH) abnormalities in non-pathologic highly 
myopic eyes based on swept-source optical 
coherence tomography (OCT) and the 
relationship with visual field (VF). 
Methods: Secondary analysis from a 
longitudinal cohort study. Patients with only 
non-pathologic high myopia were enrolled. All 
participants underwent swept-source OCT 
examination focused on ONH. We 
differentiated between 3 major types (optic disc 

morphological abnormality, 
papillary/peripapillary tissue defect, 
papillary/peripapillary schisis) and 12 subtypes 
of ONH abnormalities. The prevalence and 
characteristics of ONH abnormalities and the 
relationship with VF were analyzed. 
Results: A total of 857 participants (1389 eyes) 
was included. Among the 1389 eyes, 91.86% 
(1276), 68.61% (953) and 34.92% (485) of them 
had at least 1, 2, or 3 ONH abnormalities, 
respectively, which corresponded to 29.55% 
(377 of 1276), 31.79% (303 of 953) and 35.67% 
(173 of 485) of VF defects respectively. Among 
the 12 subtypes of 3 major types, peripapillary 
hyperreflective ovoid mass-like structure 
(PHOMS), visible retrobulbar subarachnoid 
space and prelaminar schisis were the most 
common respectively. Perimetric defects 
corresponding to OCT abnormalities were more 
commonly found in eyes with peripapillary 
retinal detachment, peripapillary retinoschsis 
and PHOMS. Glaucoma-like VF defects were 
more common in eyes with deep optic cup 
(28.17%, 20 of 71) and with optic disc pit/pit-like 
change (18.92%, 7 of 37).  
Conclusions: We observed and clarified the 
ONH structural abnormalities in eyes with non-
pathologic high myopia. These descriptions 
may be helpful to differentiate changes in 
pathologic high myopia or glaucoma. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Ciliary Process to Lens Distance in Primary 
Angle-Closure Glaucoma and its Relationship 
with Shallow Anterior Chamber: Insights 
from Ocular Magnetic Resonance Imaging 
First Author: Yuanbo LIANG 
Co-Author(s): Changrong LEI, Haishuang LIN 
 
Purpose: This study sought to employ 
Magnetic Resonance Imaging (MRI) to 
investigate lens and ciliary spatial characteristics 
in PACG patients, aiming to elucidate the 
mechanism underlying PACG pathogenesis. 
Methods: This is a cross-sectional 
observational case-control study. PACG 
patients underwent Laser Peripheral Iridotomy 
(LPI) were enrolled. Utilizing a clinical 3.0T MRI 
with a specialized coil, binocular images in the 
axial plane were acquired. Quantitative 
measurements were conducted to obtain 
anatomical parameters of the lens, ciliary body, 
and vitreous cavity. 
Results: 25 eyes of 13 PACG patients and 19 
eyes of 10 healthy participants were enrolled in 
this study. Significantly statistical differences 
were noticed that the PACG group exhibited a 
larger Area of the Lens (33.37±2.43mm

2
 vs 

30.40±2.37mm
2
, p<0.001) and lower Ciliary to 

Ciliary Distance (CCD) (9.69±0.47mm vs 
10.35±0.61mm, p=0.002) and Ciliary Process to 
Lens Distance (CPLD) (0.53±0.10mm vs 
0.83±0.18mm, p<0.001). No statistical 
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differences were found in Lens Equator 
Diameter (LED) and characteristic parameters of 
vitreous cavity. Significant positive correlations 
between CPLD and Anterior Chamber Depth 
(ACD) (β=1.221), and significant negative 
correlations between Lens Thickness (LT) and 
ACD (β=-0.586) were revealed by Linear Mixed 
Effects Models. CPLD demonstrated to be a 
significantly strong predictor of PACG 
(AUC=0.945, p<0.001).  
Conclusions: CPLD is a crucial indicator of 
ciliary block, with smaller CPLD correlating with 
shallow anterior chamber. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Glaucoma Upgrade Intervention Decision-
making Enhancer (GUIDE): A Machine 
Learning-based Telemedicine Solution 
First Author: Kezheng XU 
Co-Author(s): Qianyu ZHAN, Yangfan YANG, 
Gus GAZZARD, Minbin YU 
 
Purpose: To develop a cost-effective and 
telemedicine-friendly system to assist 
intervention-upgrades decision-making in the 
long-term management of open-angle 
glaucoma (OAG) and ocular hypertension 
(OHT). 
Methods: A total of 1376 newly diagnosed 
OAG and OHT eyes of 771 participants in the 
Laser in Glaucoma and Ocular Hypertension 
Trial in China (LiGHT China) underwent 3-year 
scheduled follow-up in Zhongshan Ophthalmic 
Center. In each visit, whether an intervention 
upgrade was necessary would be decided 
following a guideline-based protocol and a 
glaucoma expert with at least 10-year 
experience, comprehensively based on 
intraocular pressure (IOP) and progression 
analysis of visual field and disc rim. We 
developed a machine-learning model in 
Catboost framework using only baseline 
features and follow-up IOP to improve cost-
effectiveness and remote application potential. 
Repeated cross-validation was taken to 
rigorously assess the performance and 
robustness of the model. SHapley Additive 
exPlanations (SHAP) was used in model 
explanation. 
Results: There were 271 (19.7%) OHT eyes and 
1105 (80.3%) OAG eyes (684 mild, 304 
moderate, and 117 severe) included. A total of 
575 records were labelled as 'upgrade' within 
the 6889 scheduled visits. Mean (standard 
deviation)  of area under the receiver operating 
characteristic curves (AUROC) was 0.91 (0.02) 
and F1 score was 0.73 (0.04). Our model 
detected 63.2% eyes with on-target IOP but in 
high progression risk. SHAP showed a 
reasonable decision process mainly based on 
fluctuating IOP and glaucomatous damage. 
Conclusions: We developed a validated model 
that effectively assist upgrades-intervention 

decision-making and demonstrated its 
potential in cost-effective remote monitoring in 
glaucoma. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Predicting Optic Nerve Head Biomechanical 
Response to Intraocular Pressure Using 
Patient-Specific Modeling and Machine 
Learning 
First Author: Xiaofei WANG 
 
Purpose: To develop a subject-specific 
biomechanical model of the optic nerve head 
(ONH) based on 3D optical coherence 
tomography (OCT) images and to identify key 
geometric parameters influencing its 
biomechanical response to intraocular pressure 
(IOP). 
Methods: 3D OCT volumes of the ONH were 
segmented using deep learning to delineate 
tissue structures. Finite element models were 
automatically generated from the segmented 
images, incorporating an estimated posterior 
scleral boundary. A computational pipeline was 
developed to efficiently process a large dataset 
of normal and glaucoma eyes. IOP loads were 
applied to calculate lamina cribrosa (LC) strain. 
A random forest machine learning model was 
used to correlate LC strain with ONH geometric 
parameters, with SHAP analysis determining 
feature importance. 
Results: The study included 165 normal and 
174 glaucoma subjects. Bruch’s membrane 
opening radius, prelaminar tissue volume, LC 
depth, and prelaminar tissue depth were 
identified as the most influential parameters 
affecting LC deformation. 
Conclusions: An automated pipeline for 
subject-specific biomechanical analysis of the 
ONH was successfully established. The 
identified correlations between ONH geometry 
and biomechanical response provide valuable 
insights into glaucoma pathogenesis and 
potential risk factors. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Visual Field Patterns of Open-Angle 
Glaucoma and Potential Associations with 
Long-term Progression Risks: A Machine-
Learning Perspective 
First Author: Yu-Tzu PING 
Co-Author(s): Kezheng XU, Yuqing ZHANG, 
Yangfan YANG, Gus GAZZARD, Minbin YU 
 
Purpose: To investigate the association 
between the risk of visual field (VF) patterns 
and VF progression in open-angle glaucoma 
(OAG). 
Methods: Eyes newly diagnosed as OAG in the 
LiGHT China Trial underwent 3-year follow-
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up. Quality control of baseline VF required 
false-negative, false-positive, and fixation loss 
rate of all below 25%. Baseline VF patterns were 
identified using Principal component Convex 
Hull Analysis (PCHA). Eyes were defined into 
four clusters based on intraocular pressure 
(IOP) control or not and VF progress or not 
during follow-up. Additionally, they were 
grouped under two sub-criteria of whether 
baseline IOP was over 21 mmHg and whether 
baseline spherical equivalent (SE) was less than 
-6D.  
Results: A total of 859 OAG eyes (547 mild, 216 
moderate, 96 severe) were included. Among 
these eyes, 511 (59.5%) maintained target IOP 
and didn’t show VF progression (IOP-/VF- 
group), 215 (25.0%) didn’t maintain target IOP 
but didn’t show VF progression (IOP+/VF- 
group), 88 (10.2%) maintained target IOP but 
showed VF progression (IOP-/VF+ group), and 
45 (5.2%) didn’t maintain target IOP but showed 
VF progression (IOP+/VF+ group). Eleven VF 
patterns were identified. The nasal step pattern 
was more prevalent in IOP+/VF+ group (P<.05). 
Inferotemporal peripheral defects were more 
prevalent in IOP-/VF+ group (P<.05). Central 
defects were associated with IOP lower than 21 
mmHg (P<.01), while diffuse VF defects were 
associated with SE≤ -6D (P<.01). 
Conclusions: Machine learning can effectively 
identify VF defect patterns in OAG, and specific 
VF patterns are closely associated with the risk 
of VF progression. 

 

Dec 14, 2024 (Saturday), 13:00 – 14:30 
Venue: Zetta + Tera 
Multi-dimensional Imaging Model for 
Primary Open Angle Glaucoma Diagnosis 
Using Fundus Photographs, Retinal Nerve 
Fiber Layer Thickness and Deviation Maps 
First Author: Geng WANG 
Co-Author(s): Jiali QIU  
 
Purpose: To develop a multi-dimensional 
imaging model to detect primary open angle 
glaucoma (POAG) using fundus photographs, 
retinal nerve fiber layer (RNFL) thickness, and 
deviation maps. 
Methods: 1054 eyes of 546 patients were 
included. The images, including fundus 
photographs (Topcon TRC-50DX， Japan), 
RNFL thickness and deviation maps (Cirrus HD-
OCT 4000， Germany), were randomly divided 
into training, validation, and test datasets at 
64%, 16%, and 20% after preprocessing. Four 
CNN algorithms were used to train and validate 
unimodal models. Finally, combing the 
prediction results of unimodal models to 
develop the multi-dimensional model. 
Moreover, the ability of the different models to 
diagnose patients with myopia combined with 
POAG was compared by dividing the test 
dataset into low, moderate, high, and non-
myopia groups. 

Results: The multi-dimensional model obtained 
an area under the receiver operating 
characteristic curve (AUC) of 0.970, 
outperforming the unimodal models (AUC, 
0.931-0.958) in the test dataset. There was a 
significant difference between the multi-
dimensional model (AUC, 0.969) and three 
glaucoma ophthalmologists (AUC, 0.865-0.921) 
in one-fold of the test dataset. Moreover, the 
multi-dimensional imaging model (AUC, 0.966) 
outperformed the unimodal models (AUC, 
0.935-0.958) in diagnosing myopia combined 
with POAG. The overall AUC for lesion 
detection by each model was: low (AUC, 
0.968) > moderate (0.966) > high myopia (AUC, 
0.958).  
Conclusions: Multi-dimensional imaging 
model, combining fundus photographs with 
RNFL thickness and deviation maps, could 
achieve higher performance than unimodal 
models. Compared to unimodal models, it also 
improves the diagnostic accuracy of myopia 
combined with POAG for a variety of different 
myopia levels.  

 

Dec 15, 2024 (Sunday), 09:00 – 10:30 
Venue: Zetta + Tera 
An Integrated Model to Use AI and Tele-
Ophthalmology to Screen Glaucoma in a Low 
Resource Setting 
First Author: Malinda DE SILVA 
Co-Author(s): Madhuwanthi DISSANAYAKE, 
Nilmini WIJEMUNIGE, Tanya GAMAGE, 
Hasitha RAJAKARUNA 
 
Purpose: Glaucoma remains a leading cause of 
irreversible blindness globally, emphasizing the 
need for early detection to prevent its 
adversities. In low-resource settings, traditional 
screening methods that rely on clinical 
examinations and manual interpretation of 
fundus photographs face significant limitations. 
This pioneering study in Sri Lanka, explores the 
potential of combining artificial intelligence (AI) 
and teleophthalmology to enhance glaucoma 
screening in such environments. 
Methods: Conducted in March 2024 at the Eye 
Care Center, Faculty of Medicine, University of 
Colombo, the study involved basic ophthalmic 
assessments, including visual acuity and 
intraocular pressure measurements of the 
participants. Cup-to-Disc Ratio (CDR) was 
evaluated using an AI-assisted handheld fundus 
camera. An independent consultant 
ophthalmologist, blinded to AI results, also 
evaluated CDR on a fundus images. 
Comparisons were made between AI-
generated reports and the ophthalmologist’s 
findings, with follow-up care based on the 
latter. 
Results: Agreement between the AI and 
ophthalmologist’s CDR interpretations was 
analyzed using a Bland-Altman plot. Among 32 
participants (13 males, 19 females), 22 cases (44 
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eyes) were comparable. Three (6.8%) CDR 
interpretations fell outside ±0.15 limits of 
agreement. The mean absolute deviation of 
CDR was 0.076 for the left eye and 0.064 for the 
right eye. 
Conclusions: The AI-assisted CDR 
measurements aligned closely with those of the 
clinician, demonstrating the potential for AI and 
teleophthalmology to enhance glaucoma 
screening in low-resource settings. Storing 
fundus photographs on a digital platform 
supports remote diagnostics by clinicians, 
underscoring the feasibility of integrating these 
technologies into clinical practice for improved 
glaucoma detection and management. 

 

 
 

 
 

 
 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
ChatFFA: An Interactive Chat System for 
Visual Question Answering on Fundus 
Fluorescein Angiography Images 
First Author: Xiaolan CHEN 
Co-Author(s): Pusheng XU, Danli SHI, 
Mingguang HE  
 
Purpose: To utilize synthetic data in developing 
a visual question answering (VQA) model for 
fundus fluorescein angiography (FFA) images. 
Methods: We retrospectively collected 654,343 
FFA images from 9,392 participants and 
generated bilingual QA pairs using ChatGPT 
based on the FFA reports. These pairs were 
utilized to fine-tune the Bootstrapping 
Language-Image Pre-training (BLIP) model. 
Automatic assessment of the fine-tuned model 
(ChatFFA) includes language-based metrics 
(BLEU, CIDEr, ROUGE-L) and disease-based 
metrics (accuracy, sensitivity, specificity, 
precision, F1 score). Two experienced 
ophthalmologists conducted a human 
evaluation on a test set. A case study based on 
an external dataset compared the performance 
of ChatFFA and GPT-4V. 
Results: A total of 4,110,581 QA pairs were 
generated. ChatFFA achieved BLEU scores(1-4) 
of 0.42, 0.35, 0.30, 0.26, CIDEr score of 0.23, 
and ROUGE-L score of 0.30. The model 
achieved an accuracy of 0.68 and 0.60 and F1 
scores of 0.35 and 0.44 for multiple and binary-
choice QAs. The top-3 eye conditions identified 
were microaneurysm, diabetic retinopathy and 
arteriosclerosis, with accuracies of 0.94, 0,94 
and 0.87, and F1 scores of 0.87, 0.84 and 0.72, 
respectively. Manual assessment of 2,692 QA 
pairs identified 88 (3.3%) with unrelated 

information, 475 (17.6%) with apparent factual 
errors, 95 (3.5%) with omissions, and 82 (3.0%) 
with insufficient information to arrive an answer. 
Case studies in external validation 
demonstrated that ChatFFA outperforms GPT-
4V in specific tasks. 
Conclusions: This study represents the first 
endeavor to develop a VQA model for FFA 
imaging, paving the way for improved 
efficiency and feasibility in medical imaging 
analysis by leveraging large language models. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Unveiling Choroidal Vascular Fingerprints: 
Automatic Segmentation and Multi-
Dimensional Feature Quantification on 
Indocyanine Green Angiography via Deep 
Learning 
First Author: Ruoyu CHEN 
Co-Author(s): Ziwei ZHAO, Mayinuer YUSUFU, 
Xianwen SHANG, Danli SHI, Mingguang HE 
 
Purpose: To develop an annotation-efficient 
deep learning algorithm for choroidal vascular 
segmentation and multi-dimensional feature 
quantification on indocyanine green 
angiography (ICGA) images via a human-in-
the-loop (HITL) strategy. 
Methods: A multi-source dataset 
encompassing 55° ICGA and 200° ultra-
widefield ICGA (UWF-ICGA) images was 
utilized. The choroidal vessel network was pre-
segmented by a pre-trained model, and then 
manually modified by two ophthalmologists. 
This HITL cycles were repeated until the 
prediction met visual satisfaction. Multi-
dimensional features covering diameter, 
density, complexity, tortuosity, and branching 
angle were quantified based on the 
segmentation, namely choroidal vascular 
fingerprints. To explore the association between 
different chorioretinal diseases and fingerprints, 
243 eyes diagnosed with central serous 
chorioretinopathy (CSC), polypoidal choroidal 
vasculopathy (PCV), or pathological myopia 
(PM) were compared to 151 normal control 
eyes. The area under the receiver operating 
characteristic curve (AUC) and accuracy were 
calculated. 
Results: We conducted four circles of HITL. The 
first three cycles each involved fifty 55° view 
ICGA images, while the last included twenty 
UWF-ICGA images. We achieved high 
segmentation accuracy on both 55° view and 
UWF-ICGA images, with AUC 0.975 
(95%CI=0.967, 0.983) and accuracy 0.950 (0.946, 
0.954) on 55° view ICGA images, AUC 0.937 
(0.914, 0.960), accuracy 0.895 (0.862, 0.928) on 
UWF-ICGA images. Twenty-six, twenty-eight, 
and twenty-nine multi-dimensional 
measurements were significantly associated 
with CSC, PCV, and PM, respectively. 
Conclusions: This study developed a high-
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precision choroidal vessel segmentation model 
with limited labor by leveraging the power of 
HITL strategy. Choroidal vascular fingerprints 
were associated with various chorioretinal 
conditions, providing comprehensive insights 
into understanding pathological mechanisms 
underlying chorioretinal diseases. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Quantifying Macular Cone Mosaic Metrics by 
Adaptive Optics Retinal Camera to Enhance 
Diagnosis Efficiency in High Myopia Patients 
First Author: Ke-Yu LIU 
Co-Author(s): Wen-Li DENG, Yan-Lai ZHANG  
 
Purpose: High myopia significantly caused 
blindness with increasing prevalence. We used 
adaptive optics retina camera to non-invasively 
quantify macular cone cell distribution in 
varying myopia degrees, revealing its link to 
high myopia. 
Methods: 76 age-matched eyes were grouped 
by myopia degree: 26 with pre-myopia (-
0.50D<SE≤+0.75D), 14 with low myopia (-
3.00D<SE≤-0.50D), 22 with medium myopia (-
6.00D<SE≤-3.00D), and 14 with high myopia 
(SE≤-6.00D). All underwent adaptive optics 
fundus photography to quantify cone cell 
density, spacing, regularity, dispersion, and ROI 
cell counts within a central fovea 4x4° area at 
1.5° eccentricities in temporal, nasal, inferior, 
and superior. 
Results: Macular cone cell densities for pre-
myopia, low, medium, and high myopia were 
34100.41, 30893.30, 30443.46, 26138.50 
cells/mm

2
; spacings were 5.99, 6.30, 6.35, 

6.90μm; regularities were 92.90, 92.83, 91.88, 
90.17%; dispersions were 12.80, 12.91, 14.03, 
14.93%; ROI counts were 134.01, 124.77, 128.72, 
124.86. Significant differences were seen in all 
metrics (P<0.05). Pearson analysis showed 
density (r=-0.617), regularity (r=-0.379), ROI 
counts (r=-0.249) negatively correlated with 
myopia severity (P<0.05); spacing (r=0.596) and 
dispersion (r=0.425) positively correlated 
(P<0.05). Based on five cone mosaic metrics to 
build the logistic model(AUC= 0.9551，
P<0.0001) could predict high myopia perfectly. 
Conclusions: AO retinal camera enabled non-
invasive cone cell quantification, offering a 
superior cellular-level retinal assessment. Cone 
mosaic metrics linked to myopia severity, with 
high myopia showing reduced cone density, 
regularity, and elevated cone spacing and 
dispersion. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
The Effect of Three-Dimensional Ocular 
Shape on Longitudinal Biometric Changes: 
The Zhongshan Ophthalmic Center-Brien 

Holden Vision Institute High Myopia Cohort 
Study 
First Author: Feng JIANG 
Co-Author(s): Mingguang HE, Zhixi LI  
 
Purpose: To investigate the longitudinal 
progression rates of ocular biometry in various 
ocular shapes using three-dimensional (3D) 
magnetic resonance imaging (MRI). 
Methods: The longitudinal, observational 
cohort study involving 168 highly myopic eyes 
(≤ -6 diopters [D]) from 84 participants aged 7 
to 70 years. Participants underwent ocular 
biometry, cycloplegic refraction, and MRI 
examinations. Ocular shapes were classified into 
spheroidal, ellipsoidal, conical, nasally distorted, 
temporally distorted, and barrel shapes based 
on inferior views from T2-weighted 3D MRI. 
Nasally and temporally distorted shapes were 
further categorized into asymmetric forms and 
other shapes were symmetric. The main 
outcome measures were the change rates of 
ocular biometry and spherical equivalent 
refraction (SE) across different ocular shapes. 
Results: The mean age of participants, who 
followed for 6.63 ± 2.60 years, was 32.17 ± 
14.11 years. At baseline, the mean SE and axial 
length (AL) were -11.35 ± 3.69 D and 28.15 ± 
1.73 mm. Over the follow-up period, all ocular 
shapes exhibited trends towards increased 
myopia and greater axial elongation. Compared 
to spheroidal shapes, nasally distorted (P < 
0.001; P = 0.001) and ellipsoidal shapes (P = 
0.008; P = 0.007) showed significantly higher 
rates of myopic shift and axial elongation. 
Barrel-shaped eyes (P = 0.009) also displayed 
significantly greater rates of myopic shift. 
Symmetric shape (P < 0.001; P = 0.028) 
demonstrated higher rates of both myopic shift 
and axial elongation compared to asymmetric 
shapes. 
Conclusions: Ocular shapes continue to 
progress in SE and AL, with faster progression 
observed in nasally distorted, ellipsoidal, barrel-
shaped, and symmetric shapes. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Novel Quantitative Analysis of Anterior 
Chamber Inflammation Based on a Deep 
Learning Model Using Anterior Segment 
Optical Coherence Tomography Images for 
Diagnosis and Precise Assessment of 
Intraocular Inflammatory Diseases 
First Author: Ye DAI 
Co-Author(s): Wei CHI  
 
Purpose: This study aimed to develop an 
automated system for quantitatively analysing 
anterior chamber (AC) inflammation on 
different types of anterior segment optical 
coherence tomography (AS-OCT) images, 
including swept source OCT and spectral 
domain OCT images. 
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Methods: A prospective, observational study 
collected 243 subjects with active uveitis (263 
eyes), inactive uveitis (79 eyes) and controls (85 
eyes) who underwent three types (CASIA1, 
CASIA 2 and Visante) of AS-OCT and routine 
ocular examinations. An automated analysis 
system based on a deep learning model was 
used to measure parameters, including 
hyperreflective dots and the aqueous-to-air 
relative intensity (ARI) index, representing AC 
cells and flares, respectively, on AS-OCT 
images. Receiver operating characteristic (ROC) 
curves of these parameters for active uveitis 
diagnosis were generated. 
Results: Significant(p<0.0001) correlations were 
found between the clinical Standardization of 
Uveitis Nomenclature grade and the 
hyperreflective dots (r=0.808, 0.854 and 0.823) 
and ARI index (r=0.727, 0.715 and 0.788) 
detected by the automated analysis system on 
the three types of AS-OCT images. Additionally, 
significant(p<0.0001) correlations (r=0.943, 
0.953 and 0.881) between manually and 
automatedly detected hyperreflective dots were 
found on the three types of AS-OCT images. 
According to ROC curve analysis, both the ARI 
index and the number of hyperreflective dots 
generated by the proposed automated system 
were good indicators for the diagnosis of active 
uveitis, with the latter outperforming the 
former. 
Conclusions: This study provided a novel and 
precise tool for the diagnosis and objective 
evaluation of AC inflammation and offering 
guidance to clinicians who have different 
experiences in providing appropriate 
treatments. 

 

Dec 15, 2024 (Sunday), 11:00 – 12:00 
Venue: Zetta + Tera 
Using Optical Coherence Tomography to 
Evaluate Diabetic Retinal Neurodegeneration 
in Patients with Referable and Non-
Referable Diabetic Retinopathy  
First Author: Adrian LEE 
Co-Author(s): Ching Fung LI, Tsz Yu LEE, 
Truong NGYYEN, Gabriel YANG  
 
Purpose: To use optical coherence tomography 
(OCT) to measure ganglion cell-
inner plexus layer (GCIPL), peripheral and 
macular retinal nerve fiber layer (p-RNFL and 
m-RNFL) thickness and Bruch's membrane 
opening-minimum rim width (BMO-MRW), and 
investigate the differences between eyes with 
or without referable diabetic retinopathy (DR). 
Methods: This cross-sectional study included 
366 eyes of 203 patients with diabetes. 
Referable DR was defined as moderate non-
proliferative DR or worse, regardless presence 
or absence of diabetic macular edema. BMO-
MRW and p-RNFL thickness were imaged by 
Spectralis OCT (Heidelberg), whereas m-GCIPL 
and m-RNFL thickness by Cirrus HD-OCT 

(CarlZeiss). Paired t-test was used with p<0.05 
considered as statistically significant.   
Results: There were 192 eyes of 114 patients 
and 174 eyes of 110 patients, respectively, in 
referable DR and non-referable DR group. In 
between-group comparisons, significant 
differences were commonly documented in 
global, nasal and nasal inferior sectors for 
BMO-MRW and p-RNFL thickness, with 
temporal inferior and temporal sectors also 
exhibiting substantial changes solely in p-RNFL 
thickness; although similar outcomes were also 
documented in m-GCIPL thickness at inferior 
and inferior nasal sectors, no significant change 
was found for m-RNFL thickness. (Due to word 
limits, detailed results should be illustrated once 
selected for presentation.) 
Conclusions: OCT parameters that reflect 
diabetic retinal neurodegeneration were 
documented with significant differences 
between eyes with or without referable DR, with 
the inferior area exhibiting substantial changes 
more consistently for most parameters. Future 
studies are awaited to further elucidate how 
such changes might facilitate the detection and 
intervention of referable DR, and subsequently 
prevent potential visual loss.  

 

 

 

 
 

 
 

Dec 15, 2024 (Sunday), 17:00 – 18:00 
Venue: Zetta + Tera 
EyeGPT: Ophthalmic Assistant with Large 
Language Models 
First Author: Xiaolan CHEN 
Co-Author(s): Ziwei ZHAO, Danli SHI, 
Mingguang HE  
 
Purpose: To refine a general large language 
model (LLM) into an ophthalmology-
specialized assistant. 
Methods: We transformed Llama2 into an 
ophthalmology-specialized LLM, termed 
EyeGPT, through three strategies: prompt 
engineering for role-playing, finetuning with 
publicly available datasets (N=83,919), and 
retrieval-augmented generation (RAG) 
leveraging a medical database and 14 
ophthalmology textbooks. The efficacy of 
various EyeGPT variants was evaluated 
comprehensively by four board-certified 
ophthalmologists using 120 questions under 
different scenarios. The performance of the best 
EyeGPT model was then compared to that of 
human physicians. Four assessment metrics, 
including accuracy, understandability, 
trustworthiness, and empathy, along with the 
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proportion of hallucinations, were reported. 
Results: The best-finetuned model significantly 
outperformed Llama2 in providing informed 
advice (9.30 ± 4.42 vs. 13.79 ± 5.70, P<0.001) 
and mitigating hallucinations (80.8% vs. 44.2%, 
P<0.001). When RAG with reliable sources, 
particularly ophthalmology textbooks, the 
model demonstrated further improvement 
compared to the solely best-finetuned model 
(13.08 ± 5.43 vs. 15.14 ± 4.64, P=0.001) and 
reduced hallucinations (59.2% vs. 47.4%, 
P=0.017). Subgroup analysis revealed that 
EyeGPTs showed robustness across common 
diseases, different users and domains. Among 
the variants, the model integrating finetuning 
and book retrieval ranked highest, closely 
followed by the finetuning with manual 
database, standalone finetuning, and pure role-
playing methods. In the comparative study with 
human physicians, the best-performing EyeGPT 
variant demonstrated comparable levels of 
understandability, trustworthiness, and empathy 
(all Ps>0.05). 
Conclusions: We pioneeringly introduced 
EyeGPT by refining a general domain LLM and 
conducted a comprehensive evaluation of 
different optimization strategies. Our results 
highlight EyeGPT's potential to assist 
ophthalmologists and patients in medical 
consultation. 
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MAS-Unet: A Novel Approach to Optical 
Coherence Tomography Image 
Segmentation Utilizing an Enhanced U-Net 
First Author: Zikang XU 
Co-Author(s): Liang ZHANG, Dan CAO, Qianjin 
FENG, Tao WANG    

Purpose: To engineer an innovative model 
based on the U-Net architecture for the 
automated segmentation of retinal layers, 
intraretinal fluid (IRF), subretinal fluid (SRF), and 
high-reflective foci (HF) within Spectral 
Domain-Optical Coherence Tomography (SD-
OCT) scans. 
Methods: Our methodology involved the 
integration of the U-Net framework with 
advanced features such as Spatial Attention 
Module (SAM) and Multi-Feature Channel 
Attention (MFCA), alongside the incorporation 
of an Atrous Spatial Pyramid Pooling (ASPP) 
module to facilitate seamless interconnections 
between the encoder and decoder layers. We 
collected OCT images from Mendeley Data for 
model training. The eight-layer structure of the 
retina, IRF, SRF, and HF in the OCT images were 
annotated by ophthalmic experts. These 
annotations served as the cornerstone for the 
internal training and fine-tuning of our model. 
Upon completion of the training phase, the 
model's performance was evaluated using a 
separate external dataset. 
Results: The results demonstrated that our 
model achieved Dice coefficients ranging from 
0.60 to 0.85 for the segmentation of the eight 
retinal layers. Furthermore, the model excelled 
in the segmentation of IRF, SRF, and HF, with 
Dice coefficients of 0.87,0.95, and 0.75, 
respectively. 
Conclusions: The MAS-Unet model has 
demonstrated remarkable accuracy in the 
segmentation of OCT image features, thereby 
showcasing its potential as a valuable tool in 
the diagnosis and management of diabetic 
macular edema. 

 
 
A Deep Learning System Predicting 
Incidence and Progression of Diabetic Kidney 
Disease from Retinal Images  
First Author: Yaoning ZHAO 
Co-Author(s): Nan JIANG, Zhouyu GUAN, Bin 
SHENG, Tien Yin WONG  

Purpose: Existing risk prediction models for 
diabetic kidney disease (DKD) often rely on the 
urine albumin-to-creatinine ratio (ACR) and 
primarily predict renal failure, limiting their 
utility in primary care settings where ACR may 
be unavailable. While deep learning (DL) 
algorithms applied to fundus images have 
established the retina as a window for 
evaluating diabetes complications, their 
potential for DKD risk prediction remains 
unexplored. This study aims to develop a DL 
system using retinal images to predict the 
incidence and progression of DKD.  
Methods: We trained a DL system utilizing over 
300,000 retinal photographs (fundus model) 
from individuals with diabetes for DKD 
detection, and will further develop it for 
predicting DKD progression. Additionally, we 
designed a metadata model using clinical 
metadata as inputs and a combined model 
integrating both. Model performance was 
evaluated using the area under the curve (AUC) 
in validation datasets from China, Singapore, 
Australia, Malaysia, and the United Kingdom.  
Results: For DKD detection, the fundus model 
achieved higher AUCs across multi-ethnic 
validation datasets compared to the metadata 
model, and accurately stratified participants 
into three stages: moderately increased risk or 
worse, high risk or worse, and very high risk. 
Furthermore, subgroup analyses showed that 
this system maintained comparable 
performance in participants stratified by status 
of diabetic retinopathy and glycaemic control.  
Conclusions: The retinal image-based DL 
system demonstrated good performance in 
detecting DKD. We will conduct further analysis 
to characterize its performance in predicting 
DKD progression, which holds promise for 
guiding risk-stratified management in patients 
with diabetes. 

 
 
Fundus Photography-Guided Optical 
Coherence Tomography Angiography 
Generation for Diabetic Macular Ischemia 
Detection 
First Author: Hongyang JIANG 
Co-Author(s): Dawei YANG, Qinghua HE, Carol 
CHEUNG  

Purpose: The objective of this study is to 
develop an effective generative artificial 
intelligent (AI) model capable of generating 
medically meaningful optical coherence 
tomography angiography (OCTA) images based 
on color fundus photography (FP) images for 
diabetic macular ischemia (DMI) detection. 
Methods: This study proposed a novel 
Diffusion-GAN cascade network to translate FP 
images into OCTA image. First, the structural 
consistency generative adversarial network 
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(GAN) was employed to implement the 
modality style translation. Second, based on 
generated images, a conditional Weibull 
distribution was constructed for sampling vessel 
masks. Third, through sampled vessel masks, a 
diffusion-based image inpainting model was 
adopted to recover the vascular details. Finally, 
a high-quality OCTA image was generated 
from each FP image, which can be regarded as 
an important basis for diagnosing DMI. 
Results: The structural similarity index (SSIM) 
between the generated OCTA images and the 
real OCTA images was over 0.75, indicating a 
high degree of structural similarity. The 
generated OCTA images also demonstrated 
excellent semantic similarity with the Fréchet 
inception distance (FID) of less 35. We trained a 
deep learning-based DMI classifier using the 
generated OCTA images. The DMI classifier 
achieved an area under the receiver operating 
characteristic curve (AUC-ROC) of 0.82 when 
trained on the generated OCTA images, 
compared to 0.90 when trained on the real 
OCTA images. 
Conclusions: These results demonstrate that 
the proposed Diffusion-GAN cascade network 
can generate high-quality OCTA images based 
on FP images, which are effective for the 
diagnosis of DMI, a critical step towards 
improving the accessibility of OCTA-based 
retinal disease screening. 

 
 
Eyecare-cloud: an innovative electronic 
medical record cloud platform for pediatric 
research and clinical care 
First Author: Xinyu ZHAO 
Co-Author(s): Zhenquan WU, Yaling LIU, Zhen 
YU, Guoming ZHANG  

Purpose: We aim to establish Eyecare-cloud, a 
platform which provide a novel method for 
clinical data and medical image sharing, to 
provide a convenient tool for clinicians. 
Methods: In this study, we displayed the main 
functions of Eyecare-cloud that we established. 
Based on clinical data from the cloud platform, 
we analyzed the incidence trend of the most 
common infantile retinal diseases, such as 
retinopathy of prematurity (ROP), over the past 
20 years, as well as the associated risk factors 
for ROP occurrence. Statistical analyses were 
performed using GraphPad Prism (V.8.0) and 
SPSS software (V.26.0). 
Results: The Eyecare-cloud offers numerous 
advantages, including systematic archiving of 
patient information, one-click export data, 
simplifying data collection and management, 
eliminating the need for manual input of clinical 
information, reducing clinical data migration 
time and lowering data management costs 
significantly. A total of 22,913 premature infants 

from Eyecare-cloud were included in data 
analysis. Based on 20 years of premature infant 
screening data analysis, we found that the ROP 
incidence began to slowly decline starting in 
2003 but showed a gradual increase trend 
again in 2016. The incidence of severe ROP 
remained relatively stable at a low level since 
2010. The number of premature infants 
increased steadily before 2016 but decreased 
since then. ROP occurrence was significantly 
associated with male sex, lower gestational age, 
and lower birth weight (P < 0.001). 
Conclusions: Eyecare-cloud provides clinicians 
and researchers with convenient tools for big 
data analysis, which helps alleviate clinical 
workloads and integrate research data.  

 
 
Development and Validation of an 
Automated Deep Learning Platform for 
Retinopathy of Prematurity Screening 
First Author: Mingzhi ZHANG 
Co-Author(s): Jie JI, Jianwei LIN  

Purpose: The study aimed to develop an 
automated, multidimensional deep learning 
platform for retinopathy of prematurity (ROP) 
screening, leveraging retinal images to assist in 
early detection and timely treatment, thereby 
improving visual outcomes for preterm infants. 
Methods: The platform integrated four main 
classifiers: image quality, any stage of ROP, 
intraocular hemorrhage, and preplus/plus 
disease. It was developed using a dataset of 
52,249 retinal images from 14,108 eyes of 8,652 
preterm infants. The system employed 
convolutional neural networks (CNNs) and a 
deep learning algorithm known as DeepSHAP 
for heat map generation, providing real-time 
visualization and explanation of predictions. 
The platform's performance was validated 
against experienced ROP experts. 
Results: The platform demonstrated high 
accuracy with F1 scores ranging from 0.718 to 
0.981, sensitivities from 0.918 to 0.982, 
specificities from 0.949 to 0.992, and AUCs from 
0.983 to 0.998. The referral system achieved an 
F1 score of 0.898 to 0.956, a sensitivity of 0.981 
to 0.986, a specificity of 0.939 to 0.974, and an 
AUC of 0.9901 to 0.9956. DeepSHAP 
successfully generated fine-grained heat maps 
in real time, and the platform's Cohen 
unweighted κ scores (0.86 to 0.98) closely 
matched those of the ROP experts (0.93 to 
0.98). 
Conclusions: The automated ROP screening 
platform, J-PROP, accurately identified and 
classified multidimensional ROP pathological 
lesions in retinal images. It is well-suited for 
routine ROP screening in general and children's 
hospitals, particularly in remote areas where 
specialist expertise may be lacking. 
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Automatic Detection of Peripheral Retinal 
Lesions From Ultrawide-Field Fundus Images 
Using Deep Learning 
First Author: Jianwei LIN 
Co-Author(s): Jie JI, Yun WANG  

Purpose: The study aimed to develop a deep 
learning (DL) algorithm capable of 
automatically detecting and categorizing 
peripheral retinal lesions from ultrawide-field 
fundus images, focusing on rhegmatogenous 
retinal detachment (RRD) and associated 
conditions such as cystic retinal tuft (CRT), 
lattice degeneration, and retinal breaks. 
Methods: The DL model was trained and 
validated using 5958 ultrawide-field fundus 
images from 3740 patients, which were 
randomly divided into training, validation, and 
test sets. A multilabel classifier was developed 
to identify the presence of RRD, CRT, lattice 
degeneration, and retinal breaks. The system's 
performance was evaluated using sensitivity, 
specificity, accuracy, F1 score, area under the 
receiver operating characteristic curve 
(AUROC), and area under the precision-recall 
curve. 
Results: The DL model demonstrated high 
performance across all categories, achieving 
sensitivities from 0.836 to 0.918, specificities 
from 0.858 to 0.989, accuracies from 0.854 to 
0.977, and F1 scores from 0.400 to 0.931. The 
AUROC ranged from 0.9205 to 0.9882, and the 
area under the precision-recall curve varied 
from 0.6723 to 0.9745. The multilabel classifier 
significantly outperformed the binary classifier 
in detecting CRT (AUROC = 0.9781 vs 0.6112, P 
< 0.001) and showed comparable performance 
to human experts. 
Conclusions: The multilabel DL classifier is an 
effective tool for the automatic detection of 
peripheral retinal lesions, with high accuracy 
and early detection capabilities. It outperforms 
individual binary classifiers, particularly for 
conditions with smaller sample sizes, and can 
be implemented in clinical settings for retinal 
screening, especially in areas lacking retinal 
specialists. 

 

 

 

 
 

Forecasting Myopic Maculopathy Risk Over a 
Decade: Development and Validation of an 
Interpretable Machine Learning Algorithm  
First Author: Yanping CHEN 
Co-Author(s): Yingfeng ZHENG, Mingguang 
HE, Wei WANG    

Purpose: To develop and validate prediction 
model for myopic macular degeneration 
(MMD) progression in patients with high 
myopia. 
Methods: The Zhongshan High Myopia Cohort 
for model development included 660 patients 
aged 7-70 years with a bilateral sphere of ≤-
6.00D. 212 participants with an axial length 
(AL)≥25.5mm from the Chinese Ocular 
Imaging Project were used for external 
validation. Thirty-four clinical variables 
including demographics, lifestyle, myopia 
history, and swept source optical coherence 
tomography data were analyzed. Sequential 
forward selection was employed for predictor 
selection, and binary classification models were 
created using five machine learning algorithms 
to forecast the risk of MMD progression over 
10 years.  
Results: Over a median follow-up of 10.9 years, 
133 patients (20.2%) showed MMD progression 
in the development cohort. Among them, 69 
(51.9%) developed newly-onset MMD, 11 (8.3%) 
developed patchy atrophy from diffuse atrophy, 
54 (40.6%) showed an enlargement of lesions 
and 9 (6.8%) developed plus signs. Top six 
predictors for MMD progression included 
thinner subfoveal choroidal thickness, longer 
AL, worse best-corrected visual acuity, older 
age, female gender, and shallower anterior 
chamber depth. The eXtreme Gradient Boosting 
algorithm yielded the best discriminative 
performance (AUROC=0.87±0.02) with good 
calibration in the training cohort. In a less 
myopic external validation group (median -
5.38D), 48 patients (22.6%) developed MMD 
progression over four years, with the model’s 
AUROC validated at 0.80±0.008.  
Conclusions: Machine learning model 
effectively predicts MMD progression a decade 
ahead using clinical and imaging indicators. 
This tool shows promise for identifying “at-risk” 
high myopes for timely intervention and vision 
protection. 

 

 
 
 
 

 
 “ISIT” pattern of macular capillary density 
correlates with glaucoma diagnosis in normal 
and highly myopic populations 
First Author: Jiaxuan JIANG 
Co-Author(s): Huixun JIA, Zefeng YANG, Fei LI, 
Xiulan ZHANG    

Purpose: This study aims to evaluate the 
association between the alterations of macular 
capillary density patterns and the presence of 
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glaucoma in non-highly myopic (non-HM) and 
highly myopic (HM) populations using optical 
coherence tomography angiography (OCTA). 
Methods: A cross-sectional analysis was 
conducted on an internal dataset comprising 
1990 eyes from 1203 individuals and an 
external dataset of 306 eyes from 181 subjects. 
Comprehensive ophthalmic evaluations were 
performed, and macular capillary densities (CD) 
were quantified utilizing the 6×6-mm OCTA 
scanning pattern. 
Results: The “Inferior > Superior and Inferior > 
Temporal (ISIT)” pattern in the outer ring of 
superficial capillary plexusshowed a sensitivity 
of 92.1% (95%CI: 86.4% - 95.5%) and a specificity 
of 62.0% (57.3% - 66.5%) in the non-HM eyes. In 
the HM eyes, sensitivity was 90.1% (84.9% - 
93.7%) with specificity at 62.9% (58.2% - 67.4%). 
External validation yielded sensitivity rates of 
85.3% (74.3% - 92.0%) in the non-HM and 90.0% 
(69.9% - 98.2%) in the HM eyes, and specificity 
rates of 50.5% (40.9% - 60.1%) and 53.9% (40.5% - 
66.7%), respectively.  
Conclusions: The “ISIT” pattern of 
macular capillary density is indicative of 
glaucomatous changes with convincing 
sensitivity in both non-HM and HM eyes. Its 
robust validation across different datasets 
further enhanced its clinical relevance and 
affirms its promise for early glaucoma 
detection. 

 
 
False-Positive patterns in Optical Coherence 
Tomography in Hyperopic and Myopic Eyes 
First Author: Sehie PARK 
Co-Author(s): Ki-Ho PARK    

Purpose: To investigate the relation between 
axial length (AL) and the rate of false-positive 
diagnostic classification of optical coherence 
tomography (OCT) ganglion cell analysis (GCA) 
and retinal nerve fiber layer (RNFL) analysis, and 
to investigate distinctive false-positive patterns 
on OCT deviation maps based on the AL. 
Methods: We classified patients into three 
groups according to AL; group A: AL<23mm, 
group B: 23mm≤AL<25mm, group 
C: 25mm≤AL. The macular GCA and RNFL 
deviation maps in each group were evaluated 
for any abnormality which was defined as an 
area of color-coded pixels at least 10 
contiguous superpixels. Logistic regression 
analyses were used to determine the associated 
factors of false-positive patterns on deviation 
maps. 
Results: Of the 223 healthy eyes, Group A 
showed abnormal GCA maps in 36 eyes(59%), 
and abnormal RNFL maps in 25 eyes(41%). 
Group B showed abnormal GCA maps in 42 
eyes(54.5%) and abnormal RNFL maps in 35 
eyes(46.1%). Group C showed abnormal GCA 

maps in 71 eyes(83.5%) and abnormal RNFL 
maps in 52 eyes(65.9%). On deviation map, 41% 
of group A showed a donut-shaped 
abnormality around the inner annulus and 
48.2% of group C showed an inferior 
abnormality (smile-shaped thinning). Logistic 
regression analysis revealed that false-positive 
GCA and RNFL maps were associated with 
longer AL.  
Conclusions: Abnormal OCT diagnostic 
classification should be interpreted with 
caution, especially in eyes with long or short AL. 
Moreover, our findings suggest distinctive 
patterns shown in patients with short or long 
AL. 
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ChatGPT takes the Fellowship of the College 
of Physicians and Surgeons (FCPS) exam in 
Internal Medicine 
First Author: Hina QAZI 
Co-Author(s): Muhammad IRFAN, Syed 
AHSAN, Rehman SIDDIQUI 

Purpose: ChatGPT garnered significant media 
attention when it cleared the United States 
Medical Licensing Examination. It's since been 
tested on various undergraduate and specialty 
exams with mixed results. We aim to test 
ChatGPT's performance on questions 
resembling the standards of the Fellowship of 
the College of Physicians Surgeons (FCPS) 
exams, the highest medical qualification in 
Pakistan. 
Methods: We used 111 randomly chosen 
multiple choice questions of internal medicine 
of the FCPS level and pasted into ChatGPT 4.0 
as a text prompt, thrice on three consecutive 
dates. The average of the three answers was 
taken as the final response and compared to 
the answers given by two subject experts. The 
passing criteria were set to 75%. Cohen’s kappa 
of 0.75 was taken as an acceptable agreement 
between the ChatGPT and the subject experts. 
Post-risk stratification chi-square and kappa 
statistics for inter-rater and inter-attempt 
agreement were applied using SPSS 23. A p-
value less than 0.05 was considered statistically 
significant with a confidence interval of 95%.  
Results: ChatGPT 4.0 scored 73% (69%-74%). 
Although close to the passing criteria (75%), it 
could not clear the FCPS exam. Question 
characteristics and subspecialties did not affect 
the ChatGPT responses statistically. ChatGPT 
showed an almost perfect inter-attempt 
agreement of 0.92 (Cohen’s kappa) between 
attempts indicating a high reliability. 
Conclusions: Although unable to pass the 
exam, ChatGPT reflects the potential of artificial 
intelligence (AI) in healthcare. Future iterations 
of AI models could benefit from more targeted 
training in medicine. As of now, AI can 
complement, but not replace human expertise. 

 
 
Cost-effectiveness and cost-utility of a 
digital technology-driven hierarchical 
healthcare screening pattern in China 
First Author: Yuxuan WU 
Co-Author(s): Xiaohang WU, Zhenjun TU, Rong 
PAN, Haotian LIN  

Purpose: Utilization of digital technologies for 
cataract screening in primary care is a potential 
solution for the dilemma between growing 
aging population and unequal medical 
resources. We conducted an economic analysis 
of a digital technology-driven hierarchical 
screening (DHS) pattern implemented in urban 
and rural China, including home-setting 
smartphone-based artificial intelligence (AI) 
screening, community-based AI diagnosis, and 
referral to tertiary hospitals. 
Methods: We developed decision-analytic 
Markov models to evaluate the cost-
effectiveness and cost-utility of different 
screening strategies (no screening, 
telescreening, AI screening and DHS) and 
considered different frequencies. A simulated 
cohort of 100,000 individuals from age 50 was 
built through a total of 30 1-year Markov 
cycles. The primary outcomes were incremental 
cost-utility ratios (ICURs) using quality-adjusted 
life-years (QALYs) and incremental cost-
effectiveness ratios (ICERs) using years of 
blindness avoided. One-way and probabilistic 
sensitivity analyses were used to assess the 
robustness of main outcomes. 
Results: The results showed that DH screening 
dominated no screening, telescreening and AI 
screening in urban and rural China. Annual DH 
screening emerged as the most economically 
effective strategy with 341 (338 to 344) and 
1,326 (1,312 to 1,340) years of blindness 
avoided compared with telescreening, and 37 
(35 to 39) and 140 (131 to 148) years compared 
with AI screening in urban and rural settings, 
respectively. The findings remained robust 
across all sensitivity analyses conducted. 
Conclusions: DHS is cost-effective in urban and 
rural China, and the annual strategy proved to 
be the most cost-effective option, providing a 
solid economic rationale for policymakers 
promoting public eye health in low and middle-
income countries. 

 
 
Accuracy of Artificial Intelligence versus 
Clinicians in Real-Life Case Scenarios of 
Retinopathy of Prematurity 
First Author: Padmaja RANI 
Co-Author(s): Akash BELENJE 

Purpose: To compare the accuracy of 
ChatGPT-4 artificial intelligence (AI) with 
clinicians in real-life case scenarios related to 
retinopathy of prematurity (ROP). 
Methods: Thirteen clinicians, including eight 
vitreoretinal fellowship trainees (with less than 
two years of experience in the management of 
ROP) and five ROP experts (with more than 
three years of experience in the management 
of ROP), were given ten real-life case scenarios 
in ROP. The majority of responses from trainees 
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and ROP experts were compared with the 
ChatGPT AI-generated response. The scenarios 
included ROP screening and treatment with 
multiple-choice answers. 
Results: ChatGPT answered nine cases correctly 
(90 percent), outperforming the fellowship 
trainees (77.5 percent, i.e., 62 correct responses 
out of 80). The accuracy of ROP experts was 
highest at 96 percent (i.e., 48 correct responses 
out of 50). There was substantial agreement 
between the majority response of clinicians and 
the ChatGPT response, with a Cohen’s Kappa of 
0.80. 
Conclusions: The ChatGPT AI model showed 
substantial agreement with the majority 
clinician response and performed better than 
vitreoretinal fellowship trainees. ChatGPT AI 
presents promising new software tools that can 
be explored for use in real-life case scenarios in 
ROP. 

 
 
Development of an image quality control 
pipeline for optical coherence tomography 
images from UK Biobank 
First Author: Charlene ONG 
Co-Author(s): Weiwei LUO, Ziwei SHU, Richard 
BAUMGARTNER, Annaswamy RAJI, Asad A. B.  
ALI 

Purpose: Ensuring the quality of Optical 
Coherence Tomography (OCT) images is critical 
for the reliable performance of automated 
image analysis algorithms, enabling accurate 
quantification of biomarkers such as retinal 
layer thickness. Herein, we aim to develop a 
convolutional neural network (CNN) capable of 
detecting low-quality OCT volumetric scans in 
population biobanks such as UK Biobank (UKB), 
where large variability may originate from 
multiple vendors and sites, covering a wide 
range of healthy and patient populations. 
Methods: The dataset comprised OCT images 
from 500 randomly selected participants from 
UKB. Images were labelled manually as low 
quality if they have missing or incomplete B-
scans, uneven illumination, and indistinct retinal 
layers. Out of the 1031 volumes analyzed, 451 
were identified as low quality. The datasets for 
training, validation, and testing comprised 738, 
84, and 209 volumes, respectively, from 360, 40 
and 100 randomly selected participants. A CNN 
framework based on ResNet-18 was developed 
using MLFlow on Databricks. For computational 
efficiency, the input used is the mean B-scan in 
the x, y, and z axis. 
Results: The model attained a balanced 
accuracy of 0.80, sensitivity of 0.94, and 
specificity of 0.66, on the test dataset. Based on 
the confusion matrix, 80 out of 85 OCT volumes 
with low image quality were correctly classified. 
Conclusions: We present an automated 

approach to developing an image quality 
algorithm on OCT images, which demonstrated 
satisfactory performance on the test dataset. 
Future work would involve comparing the 
model performance with the inter-observer 
variability of image quality.  

 
 
Development and validation of a multimodal 
multitask vision foundation model for 
generalist ophthalmic artificial intelligence 
First Author: Jian WU 

Purpose: Foundation models are built for 
multipurpose, possessing generalist intelligence 
allowing them to perform tasks not specifically 
trained for, with great versatility that can adapt 
to different scenarios and applications. 
Methods: We present a novel AI foundation 
model (VisionFM) in ophthalmology pre-
trained with 3.4 million ophthalmic images 
(from more than 0.5 million individuals), 
covering a broad range of ophthalmic diseases, 
imaging modalities and devices, and clinical 
scenarios. After pre-training, we tested 
VisionFM for multiple applications, including 
disease screening and detection, disease 
prognosis, subclassification of disease 
phenotype, and systemic biomarker and 
disease prediction, on a large-scale ophthalmic 
database comprising 59 external and internal 
datasets, and compared the model against 
ophthalmologists with basic, intermediate, and 
senior levels of training in ophthalmic and 
systemic disease diagnoses. 
Results: We found that VisionFM outperformed 
strong baseline deep learning approaches and 
clinicians in diagnosing ophthalmic diseases, 
showing consistency and remarkable accuracy 
across disease categories and imaging 
modalities. It demonstrates the applicability to 
predict glaucoma progression, and offers new 
clinical solutions such as screening and 
identifying intracranial tumors directly from 
fundus photographs. Ophthalmic image 
representations learned by VisionFM exhibited 
noteworthy explainability, and demonstrated 
strong generalizability to new ophthalmic 
imaging modalities, devices, and disease 
spectra, robust to dataset shift. For example, 
VisionFM accurately graded diabetic 
retinopathy with an AUROC of 0.935 using an 
imaging modality (OCTA) despite never being 
exposed to this modality during pre-training 
Conclusions: We suggest foundational AI 
models have the potential to solve more 
complex clinical work processes with minimal 
gold standard annotated samples and training. 
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Evaluation of Microaneurysm Leakage in DR 
Using Early and Late ultra-widefield 
fluorescein angiography Images Registration 
First Author: Huilin LIANG 
Co-Author(s): Dan CHAO 

Purpose:  To quantitatively assess of 
microaneurysms (MAs) located in leaky areas in 
patients with diabetic retinopathy (DR) by using 
early and late registered ultra-wide field 
fluorescein angiography (UWFA) images. 
Methods: A retrospective review of 90 eyes 
from 70 patients with diabetic retinopathy. Early 
and late ultra-widefield fluorescein 
angiography (UWFA) images were obtained in 
the same session using a commercial device 
(California Optos). A deep learning model 
(Unet+ASPP+AGN+MCMSA) was used to 
segment and annotate MAs in early phase 
images and leakage areas in late phase images. 
Subsequently, annotated early and late phase 
images were registered and merged. Late 
UWFA images identified MAs can be classified, 
based on co-localized early images, into MAs 
within leakage areas and those outside of 
leakage areas. The leakage area MAs ratio 
(LAMR, the number of MAs within leakage 
areas /total number of MAs) was quantified 
across different retinal regions. 
Results: This study included 90 eyes, 
comprising 26 with mild non-proliferative DR 
(NPDR), 20 with moderate NPDR, 28 with 
severe NPDR, and 16 with proliferative DR. The 
average LAMR in panretinal, posterior, mid-
periphery, and far-periphery area were 0.38, 
0.30, 0.32, and 0.16, respectively. The LAMR in 
the far-periphery area was significantly lower 
than that in posterior area (p < 0.005) and the 
mid-periphery area (p < 0.005). 
Conclusions: The count of MAs in leakage 
areas is lower in the far-periphery area than in 
the posterior and the mid-periphery area. MAs 
in the far-periphery area are less prone to 
leakage, indicating greater stability when 
compared to other retinal areas. 

 
 
Quantification of Ultra-Widefield 
Angiography Features using Deep Learning 
and Assess Association between 
Angiography Features and Centre-Involving 
Diabetic Macular Edema 
First Author: Huilin LIANG 
Co-Author(s): Dan CHAO 

Purpose: To investigate the relationship 
between center-involving diabetic macular 
edema (CI-DME) and quantitative ultra-
widefield fluorescein angiography (UWFA) 
metrics, including leakage index, ischemia 

index, and microaneurysm count, within 
different retinal zones. 
Methods: A retrospective image analysis study 
was conducted on eyes with diabetic 
retinopathy (DR) that had undergone OCT and 
UWFA during the same period. Central subfield 
thickness (CST) on OCT images was analyzed to 
determine the presence of CI-DME. A deep 
learning model (Unet+ASPP+AGN+MCMSA) 
was used to segment ischemia, leakage, and 
microaneurysms in UWFA images, with manual 
corrections by experts as needed. Quantitative 
UWFA features in the panretinal, posterior, 
mid-periphery, and far-periphery area were 
correlated with CI-DME. 
Results: This study included 85 eyes, 
comprising 29 with CI-DME, and 56 without CI-
DME. Compared to eyes without DME, those 
with DME had significantly higher leakage index 
in the macular area (P < 0.001), higher 
microaneurysm count in the macular area (p = 
0.030), and higher leakage index in the 
posterior area (p = 0.014). However, there were 
no significant differences in microaneurysm 
count in the posterior area or the ischemia 
index across retinal regions between eyes with 
and without DME. 
Conclusions: The presence of CI-DME is 
associated with the microaneurysm count and 
leakage index in the macular area, as well as the 
leakage index in the posterior area. Clinically, in 
the treatment of DME, greater attention should 
be paid to stabilize microaneurysms in the 
macular region. 

 
 
Medical Staff and Resident Preferences for 
Using Deep Learning in Eye Disease 
Screening: Discrete Choice Experiment 
First Author: Senlin LIN 
Co-Author(s): Liping LI, Haidong ZOU, Yi XU, 
Lina LU 

Purpose: To reveal the preferences of health 
care service providers and residents for using 
artificial intelligence (AI) in community-based 
eye disease screening, particularly their 
preference for accuracy. 
Methods: Discrete choice experiments for 
health care providers and residents were 
conducted in Shanghai, China. In total, 34 
medical institutions with adequate AI-assisted 
screening experience participated. A total of 39 
medical staff and 318 residents were asked to 
answer the questionnaire and make a trade-off 
among alternative screening strategies with 
different attributes, including missed diagnosis 
rate, overdiagnosis rate, screening result 
feedback efficiency, level of ophthalmologist 
involvement, organizational form, cost, and 
screening result feedback form. Conditional 
logit models with the stepwise selection 
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method were used to estimate the preferences. 
Results: Medical staff preferred high accuracy: 
The specificity of deep learning models should 
be more than 90% (odds ratio [OR]=0.61 for 10% 
overdiagnosis; P<.001). However, accuracy was 
not the residents' preference. Rather, they 
preferred to have the doctors involved in the 
screening process. In addition, when compared 
with a fully manual diagnosis, AI technology 
was more favored by the medical staff 
(OR=2.08 for semiautomated AI model and 
OR=2.39 for fully automated AI model; P<.001), 
while the residents were in disfavor of the AI 
technology without doctors' supervision 
(OR=0.24; P<.001). 
Conclusions: Deep learning model under 
doctors' supervision is strongly recommended, 
and the specificity of the model should be more 
than 90%. In addition, digital transformation 
should help medical staff move away from 
heavy and repetitive work and spend more time 
on communicating with residents. 

 
 
Evaluating Imaging Repeatability of Fully 
Self-Service Fundus Photography within a 
Community-Based Eye Disease Screening 
Setting 
First Author: Juzhao ZHANG 
Co-Author(s): Xuan LUO, Deshang LI, Yajun 
PENG, Guilin GAO, Leiliang WEN, Meng GAO, 
Lina LU, Yi XU, Tao YU, Senlin LIN, Yingyan 
MA, Chunxia YAO, Haidong ZOU 

Purpose:  This study aimed to investigate the 
imaging repeatability of self-service fundus 
photography compared to traditional fundus 
photography performed by experienced 
operators. 
Methods: This study was a prospective cross-
sectional study.  In a community-based eye 
diseases screening site, we recruited 65 eyes 
(65 participants) from the resident population 
of Shanghai, China. All participants were devoid 
of cataract or any other conditions that could 
potentially compromise the quality of fundus 
imaging. Participants were categorized into fully 
self-service fundus photography or traditional 
fundus photography group. Image quantitative 
analysis software was used to extract clinically 
relevant indicators from the fundus images. 
Finally, a statistical analysis was performed to 
depict the imaging repeatability of fully self-
service fundus photography. 
Results: There was no statistical difference in 
the absolute differences, or the extents of 
variation of the indicators between the two 
groups. The extents of variation of all the 
measurement indicators, with the exception of 
the optic cup area, were below 10% in both 
groups. The Bland-Altman plots and 

multivariate analysis results were consistent 
with results mentioned above. 
Conclusions: The image repeatability of fully 
self-service fundus photography is comparable 
to that of traditional fundus photography 
performed by professionals, demonstrating 
promise in large-scale eye disease screening 
programs. 

 
 
Deep Learning Multimodal Framework for 
Automated Diagnosis and Severity Grading 
of Retinal Pigment Epithelium Detachment 
Using Four-Dimensional Optical Coherence 
Tomography and Adaptive Optics Imaging 
First Author: Rifaldy FAJAR 
Co-Author(s): Sahnaz V.  PUTRI, Prihantini 
PRIHANTINI 

Purpose:  Retinal Pigment Epithelium 
Detachment (RPED) is associated with severe 
retinal diseases like age-related macular 
degeneration and central serous 
chorioretinopathy. This study aims to develop a 
deep learning framework that integrates four-
dimensional Optical Coherence Tomography 
(4D-OCT) and Adaptive Optics (AO) imaging 
for automated RPED diagnosis and severity 
grading, improving tele-ophthalmology 
accuracy and reliability. 
Methods: Utilizing a comprehensive retinal 
imaging database with 10,000 4D-OCT scans 
and 5,000 AO images from 2,000 patients, we 
developed a dual-stream Convolutional Neural 
Network (CNN) architecture. One stream 
processes 4D-OCT data, and the other 
processes AO images. A Transformer-based 
fusion network integrates these outputs to 
capture spatial and temporal features. 
Preprocessing included image alignment, noise 
reduction, and normalization. The dataset was 
divided into training (70%), validation (15%), and 
test (15%) sets. Our model, optimized for both 
diagnosis (classification) and severity grading 
(regression), was evaluated using accuracy, 
sensitivity, specificity, F1 score, Mean Absolute 
Error (MAE), and AUC-ROC. 
Results: Our framework achieved 95.5% 
accuracy (95% CI: 94.5%-96.5%) for RPED 
diagnosis, with 94.0% sensitivity (95% CI: 93.0%-
95.0%) and 96.8% specificity (95% CI: 95.8%-
97.8%). The F1 score was 0.945 (95% CI: 0.935-
0.955). For severity grading, the MAE was 0.020 
(95% CI: 0.018-0.022), and the AUC-ROC for 
diagnosis was 0.940 (95% CI: 0.985-0.995). 
Conclusions: Our novel multimodal deep 
learning framework integrates 4D-OCT and AO 
imaging, offering high accuracy in RPED 
diagnosis and grading. This innovation holds 
significant potential for clinical application, 
improving tele-ophthalmology practices and 
ophthalmic diagnostics. 
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Deep Learning Predicts Optical Coherence 
Tomography Measures of Diabetic Macular 
Thickening From Ultra-Widefield Fundus 
Images 
First Author: Danling HUANG 
Co-Author(s): Dan CAO, Tao WANG, Qianjin 
FENG 

Purpose:  To develop deep learning (DL) 
models for the automatic detection of optical 
coherence tomography (OCT) measures of 
center-involved diabetic macular edema (ci-
DME) from ultra-widefield fundus images 
(UWFIs). 
Methods: We retrospectively analyzed 643 
UWFIs and their associated OCT measurements 
of 275 patients with type 2 diabetes from 
January 2021 to July 2024. The DL model was 
applied to UWFIs to predict the central subfield 
thickness (CST) measured by spectral-domain 
OCT (SD-OCT), with a CST cutoff point set at 
300 µm. This DL model was internally optimized 
and validated, followed by testing on external 
datasets from other medical centers. The 
performance of the deep learning system (DLS) 
was compared with evaluations by retinal 
specialists. 
Results: We trained the best DL model to 
predict ci-DME from UWFIs, achieving an ROC–
AUC of 0.836±0.017, corresponding to 83.33% 
sensitivity and 70.42% specificity. In comparison, 
retinal specialists had 63.0% sensitivity and 77.5% 
specificity. 
Conclusions: The DL model outperformed 
retinal specialists in making key quantitative 
predictions via UWFIs. This DL model enhances 
the efficiency of DME diagnosis in tele-
ophthalmology programs, potentially 
contributing to earlier diagnoses of DME, timely 
referrals to specialists, faster treatment for 
patients, and improved visual and health 
outcomes among individuals with diabetes.The 
DL model outperformed retinal specialists in 
making key quantitative predictions via UWFIs. 
This DL model enhances the efficiency of DME 
diagnosis in tele-ophthalmology programs, 
potentially contributing to earlier diagnoses of 
DME, timely referrals to specialists, faster 
treatment for patients, and improved visual and 
health outcomes among individuals with 
diabetes. 

 
 
EyeFound: A Multimodal Generalist 
Foundation Model for Ophthalmic 
Imaging          
First Author: Weiyi ZHANG 
Co-Author(s): Danli SHI, Xiaolan CHEN, 
Mingguang HE 

Purpose:  Artificial intelligence (AI) plays a 
crucial role in ophthalmology, addressing tasks 
such as diagnosis, classification, and visual 
question answering (VQA). However, current AI 
models often require extensive annotations and 
are task-specific, limiting their clinical 
applicability. This study aims to develop a 
versatile foundation model for ophthalmology 
capable of handling various tasks and imaging 
modalities. 
Methods: We introduce EyeFound, a 
multimodal foundation model designed for 
ophthalmic images based on the masked auto-
encoder. EyeFound learns generalizable 
representations from unlabeled multimodal 
retinal images, enabling efficient model 
adaptation across multiple applications. It was 
trained on a dataset of 2.78 million images 
from 227 hospitals across 11 ophthalmic 
modalities. 
Results: EyeFound facilitates generalist 
representations and diverse multimodal 
downstream tasks, including the detection of 
challenging rare diseases. It outperforms the 
previous model, RETFound, in diagnosing eye 
diseases, predicting systemic disease incidents, 
and zero-shot multimodal VQA. 
Conclusions: EyeFound provides a 
generalizable solution to improve model 
performance and reduce the annotation burden 
on experts, facilitating widespread clinical AI 
applications for retinal imaging. 

 
 
RETFound-enhanced Deep Learning System : 
Detection of Diabetic Retinopathy from 
Ultra-Widefield Scanning Laser 
Ophthalmoscope images  
First Author: Taozheng LI 
Co-Author(s): Liang ZHANG, Dan CAO, Qianjin 
FENG, Tao WANG 

Purpose: The study aims to develop a deep 
learning system utilizing the RETFound module 
to evaluate images quality and detect critical 
types of diabetic retinopathy from ultra-
widefield scanning laser ophthalmoscope 
images(UWF-SLO): referable diabetic 
retinopathy(RDR), vision-threatening diabetic 
retinopathy(VTDR) and diabetic retinopathy 
with predominantly peripheral lesions (PPLs). 
Methods: 1. A total of 5,200 UWF-SLO images 
of diabetic patients were retrospectively 
collected from Guangdong General Hospital 
and other hospitals in Guangdong Province. 2. 
The images were labeled to indicate the 
presence or absence of RDR, VTDR and PPLs. 
Retina specialists performed labeling of the 
images based on fundus examination, 
according to the International Clinical Diabetic 
Retinopathy Disease Severity Scale. 3. A deep 
learning model enhanced by RETFound was 
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trained with a transfer-learning procedure for 
assessing image quality and identifying RDR, 
VTDR and PPLs. External validation was 
performed on 3 datasets spanning different 
hospitals. 
Results: 1. For image quality assessment, the 
system achieved an AUROC of 0.851, sensitivity 
of 82.1% and specificity of 83.4% for the primary 
validation datasets. 2. For detecting RDR, VTDR 
and PPLs, the AUROCs were 0.835, 0.931 and 
0.802 with sensitivities of 78.6%, 92.2% and 
77.1%, specificities of 80.4%, 90.2% and 78.3% for 
the primary validation datasets. 
Conclusions: The results showed the 
exceptional ability of our deep learning model 
in image quality assessment and identifying 
critical types of diabetic retinopathy. Revealed 
its potential as an efficient diabetic retinopathy 
screening tool. Additionally, the study showed 
the potential of RETFound can be integrated 
into model development of AI diagnostics 
to  enhance model performance. 

 
 
Consistency-Driven Enhancement for Robust 
Cardiovascular Risk Prediction from Retinal 
Images 
First Author: Weiyi ZHANG 
Co-Author(s): Danli SHI, Mingguang HE 

Purpose: Cardiovascular Disease (CVD) 
presents a pressing global health concern, 
underscoring the need for accurate early 
prediction and risk assessment. Despite the 
promise of deep learning in CVD risk prediction 
from retinal images, result consistency remains 
a challenge. This study introduces a novel deep 
learning model for predicting World Health 
Organization (WHO) CVD risk scores from 
retinal images, aiming to enhance prediction 
consistency. 
Methods: Our model integrates a bidirectional 
contrastive loss to enhance prediction 
consistency in two key areas: (i) reinforcing 
consistency between left and right eyes or 
different retinal image categories of the same 
individual (horizontal direction) and (ii) 
boosting consistency across consecutive years 
(longitudinal direction). The model was trained 
and tested on data from 4,754 subjects 
spanning seven years. 
Results: Our model demonstrates promising 
performance across various regression metrics, 
with the test set showing an R2-Score of 
0.5668, Mean Absolute Error of 8.84, and Root-
Mean-Square Error of 11.34. Ablation 
experiments confirm the critical role of 
bidirectional contrastive loss in both horizontal 
and longitudinal directions. Visualization 
techniques and quantitative analyses, including 
Vyshyvanka plots, further illustrate the efficacy 
of our approach in enhancing prediction 

stability over time. 
Conclusions: Our findings suggest that the 
proposed bidirectional contrastive loss function 
significantly enhances the consistency of deep 
learning models in predicting CVD risk from 
retinal images. This affirms the potential of 
fundus photographs in robust CVD risk 
prediction. Future research will focus on 
validating our model across diverse populations 
and ethnicities. 

 
 
Enhancing Early Diabetic Retinopathy 
Detection through Synthetic DR1 Image 
Generation: A StyleGAN3 Approach 
First Author: Amod NAYAK 
Co-Author(s): Pradeep WALIA, Sagarnil DAS 

Purpose: To develop an Artificial Intelligence 
(AI) algorithm that can generate synthetic 
images of DR1 with high fidelity and diversity to 
augment the training data for our supervised 
classifier.  
Methods: Our training dataset comprised of 
2,602 DR1 images. We exclusively utilized DR1 
images to train our StyleGAN3-based model. 
To evaluate our AI model, we conducted 
quantitative tests—using metrics like FID, KID, 
EQ-T, EQ-R and qualitative human Turing tests 
where trained ophthalmologists distinguished 
real from synthetic images to assess the 
model's realism. Additionally, we performed 
spectral analysis to further validate the synthetic 
image's quality.  
Results: The final FID score achieved was 17.29. 
From the Bootstrap resampling of the final 30% 
of the training epochs, we obtained a mean FID 
score of 21.18 (95% CI, 20.83 to 21.56). This 
shows that our FID of 17.29 is significantly lower 
than the range of means we would obtain from 
resampling our data. In our Human Turing tests, 
we rejected the null hypothesis of the chi 
square test of independence where the null 
hypothesis was: There is no association 
between image type and identification 
accuracy. 
Conclusions: Our generative AI model 
achieved a promising performance in our 
approach to augment our training dataset with 
synthetic data. 

 
 
An Approach to Developing an Artificial 
Intelligence System to Detect Diabetic 
Retinopathy in Fundal Images: A Case Study 
in a Low Resource Setting 
First Author: Malinda DE SILVA 
Co-Author(s): Aruna FERNANDO, Kavindu 
WIDANAGE, Kasun RANASINGHE 
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Purpose: Integrating computer vision, a branch 
of artificial intelligence (AI), into fundus image 
grading represents a technological 
advancement in diabetic retinopathy (DR) 
screening. This addresses many challenges in 
DR screening, including limited availability of 
ophthalmologists & travel and waiting times for 
patients. This study aims to develop a locally 
trained AI algorithms to overcome the high 
costs of existing solutions, which are often not 
optimized for detecting diabetic DR in the 
pigmented fundi of the local population. 
Methods: A team of ophthalmologists and 
digital health professionals adopted an action 
research approach, following the analysis, 
design, development, implementation, and 
evaluation phases, to develop iterative versions 
of the AI algorithm. Free and open-source 
technologies were employed in the process, 
using Google-Colab as the training 
environment and Keras and TensorFlow as 
frameworks. 150 curated fundus image-set 
from University hospital, Kothalawala defense 
university were used as ground truth to train 
the AI. 
Results: Among freely available convolutional 
neural networks (CNNs), EfficientNet showed 
the most promising results. After many 
trainings, the maximum training accuracy 
achieved was 93%, while validation accuracy was 
90%. 
Conclusions: This study demonstrates the 
feasibility of developing an AI system for DR 
screening using free and open-source 
resources, which is particularly advantageous in 
low-resource settings. The use of high-quality 
curated image sets are crucial for training and 
optimal performance. Continuous refinement 
and training of the AI system are ongoing, with 
adjustments to batch size, number of training 
epochs, activation functions, and image 
orientation. 

 
 
Enhancing Diabetic Retinopathy Query 
Responses: Assessing Large Language Model 
in Ophthalmology 
First Author: Ziyao LUO 
Co-Author(s): Hongkang WU, Kai JIN 

Purpose: This article was to determine the 
quality and the readability of responses of large 
language models (LLMs) to diabetic retinopathy 
(DR) related queries with various metrics. The 
performances among different LLMs were also 
compared. 
Methods: A cross-sectional study involving six 
LLMs was conducted to ascertain the accuracy 
and comprehensiveness of responses to 42 DR-
related questions. Three consultant-level 
ophthalmologists independently assessed the 
responses, grading them on accuracy and 

comprehensiveness. The self-correction 
capability and readability of the response were 
analyzed statistically. The responses from LLMs 
were evaluated in both subjective and objective 
metrics. 
Results: An analysis of 252 responses from six 
LLMs showed an average word count ranging 
from 155.3 to 304.3 and an average character 
count ranging from 975.3 to 2043.5. The 
readability scores showed significant variability, 
with ChatGPT-3.5 displaying the lowest 
readability level. The accuracy of the responses 
was high, with ChatGPT-4.0 receiving 97.6% 
good ratings and no "poor" grades for the top 
three models. After introducing a self-
correction prompt, the average accuracy score 
demonstrated a significant improvement, 
increasing from 6.4 to 7.5. 
Conclusions: LLMs have the potential to 
provide accurate and comprehensive responses 
to DR-related questions, making them 
advantageous for ophthalmology applications. 
However, before clinical integration, further 
refinement is needed to address readability, 
and continuous validation assessments are 
imperative to ensure reliability. 

 
 
AI-Powered Retinopathy of Prematurity 
(ROP) Screening: A Real-World Prospective 
Validation   
First Author: Divya RAO 
Co-Author(s): Anand VINEKAR, Florian SAVOY, 
Chiran BOPITIYA, Kalpa NEGILONI, Shreya 
BHANDARY 

Purpose:  To evaluate the performance of a 
new automated AI algorithm for screening 
ROP in premature infants using ultra-wide-field 
images and triage those needing urgent 
treatment referral. 
Methods: This prospective study included 291 
premature infants (4,580 eyes; < 34 weeks' 
gestation and/or birth weight< 2000 grams) 
from ROP clinic and screening centers. Fundus 
images were taken using three different ultra-
wide-field fundus cameras by trained 
photographers. Two expert graders 
independently assessed the images, with 
adjudication by a specialist following the ICROP 
classification (reference standard). The AI 
system ran four models:(1) image quality 
assessment, (2) field of view classifier filtering 
appropriate field of view for analysis, (3) a 
binary classifier for the presence or absence of 
ROP based on temporal images, and (4) a 
binary classifier for the presence or absence of 
Plus disease based on macula-centered images. 
AI outputs were compared to the reference 
standard. 
Results: The ROP AI's performance was 
evaluated in 261 at-risk infants across various 
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fundus cameras, showing a sensitivity of 
100%(95% CI: 93.51% to 100.00%) and a specificity 
of 86.89% (95% CI: 81.51% to 91.18%), compared 
to ROP expert grading (Cohen's kappa 0.84). 
Notably, no cases of plus disease or AROP 
requiring treatment were missed. 
Conclusions: The novel ROP screening 
algorithm demonstrated robust performance 
across various fundus cameras, paving the way 
for a device-agnostic solution. Integrating this 
AI tool into routine screening protocols can 
significantly improve early detection and 
management of ROP, enhance objectivity and 
standardization of care regardless of screening 
location, and prevent blindness in premature 
infants. 

 
 
Metadata Information and Fundus Image 
Fusion Neural Network for Hyperuricemia 
Classification in Diabetes 
First Author: Jin WEI 
Co-Author(s): Kun LIU 

Purpose: In diabetes mellitus patients, 
hyperuricemia may lead to the development of 
diabetic complications, including macrovascular 
and microvascular dysfunction. Therefore, we 
developed deep learning algorithm to detect 
noninvasively hyperuricemia from retina 
photographs and metadata of patients with 
diabetes and evaluated performance in 
multiethnic populations and different 
subgroups. 
Methods: To achieve the task of non-invasive 
detection of hyperuricemia in diabetic patients, 
we trained 3 deep learning models: (1) 
metadata model adjusted clinical information 
(2) image model based on fundus photographs; 
(3)hybrid model combining image and 
metadata model. Data from the Shanghai 
General Hospital Diabetes Management Center 
(ShDMC) were used to develop and internally 
validated the models. External testing was 
performed on an independent dataset (UK 
Biobank dataset) consisting of 9327 participants 
with diabetes. 
Results: For the regression task of eGFR, in 
internal and external dataset, our method was 
demonstrably superior to previous methods. 
For the classification of hyperuricemia, in 
ShDMC validation, the area, under the curve 
(AUC) was 0.86±0.013for image model, 
0.86±0.013 for metadata model, and 
0.92±0.026 for hybrid model. Estimates with UK 
biobank were 0.82±0.017 for image model, 
0.79±0.024 for metadata model, and 
0.89±0.032 for hybrid model. 
Conclusions: There is a potential deep learning 
algorithm using fundus photographs as a 
noninvasively screening adjunct for 
hyperuricemia among individuals with diabetes. 

Meanwhile, combining patient’s metadata 
enables higher screening accuracy. After 
applying the visualization tool, it found that the 
deep learning network for the identification of 
hyperuricemia mainly focuses on the fundus 
optic disc region. 

 
 
Deep Learning Automated Diagnosis and 
Grading of Cataracts using Colour Fundus 
Images: The Fundus Cataract-AI Project 
First Author: Kendrick SHIH 
Co-Author(s): David HUNG, Jordy LAU, Allie 
LEE, Angie FONG, Ian WONG, Christopher 
LEUNG 

Purpose:  The Fundus Cataract-AI project aims 
to automate cataract diagnosis and grading 
using deep learning techniques applied to a 
single standard macula-centric fundus photo. 
Methods: A dataset was utilized, comprising 
11544 fundus images from Chinese patients, 
aged 50 and above, from a cross-sectional 
random population-based study. 909 images of 
patients who underwent cataract surgery 
previously were removed from the dataset. 
Another 3674 images were excluded from the 
dataset due to poor image quality. The subjects 
underwent comprehensive eye assessment by 
an Ophthalmologist including presenting visual 
acuity (PVA), best-corrected visual acuity 
(BCVA), automatic and subjective refraction, 
IOP, slit-lamp examination of the anterior 
segment and funduscopic examination of the 
posterior segment. Fundus photography was 
performed using the Topocon Eidon Fundus 
Camera. The images were categorized into 
three classes: ‘normal’, 'early cataract', 'visually 
significant cataract' based on face-to-face 
assessment by the Ophthalmologist and BCVA. 
A ResNet152 convolutional neural network, 
pretrained and fine-tuned via transfer learning, 
was employed for classification. The dataset 
was split into training (60%), validation (20%) and 
testing (20%) sets. To address class imbalance, 
weighted sampling and transfer learning 
strategies were applied. Main outcome measure 
was area under the curve (AUC) with accuracy, 
sensitivity, specificity. 
Results: The the distribution of ‘normal’, ‘early 
cataract’ and ‘visually significant cataract’ was 
31.7%, 45.9% and 13.0% respectively. The 
preliminary model demonstrated an overall 
performance accuracy of 80%. 
Conclusions: Machine learning may be able to 
accurately assist in the diagnosis and grading of 
cataracts using fundus photos alone.  Further 
refinement is needed to improve performance 
accuracy of this algorithm. 
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Who Communicates Better? A Study on 
Clinician and AI-Generated Responses to 
Frequently Asked Patient Questions 
First Author: Ernest LIM 
Co-Author(s): Yajie HE, Mohita CHOWDHURY, 
Nick DE PENNINGTON, Marten BRELEN 

Purpose: Large Language Models (LLMs) have 
the potential to transform care delivery. 
However, current evaluation approaches are 
subjective, costly, and unscalable. By combining 
automated readability metrics with qualitative 
assessments from LLMs, this study seeks to 
improve model evaluation through developing 
scalable methods for evaluating the 
appropriateness and empathy of responses to 
frequently asked patient questions (FAQs). The 
goal is to create more usable and empathetic AI 
systems for healthcare. 
Methods: A comparative study was conducted 
using anonymized, clinician-curated questions 
posed to Dora, a clinical conversational agent 
used for cataract follow-up in the UK. 78 
responses from two Hong Kong-based 
ophthalmologists were compared with 
responses from three LLMs using retrieval 
augmented generation (RAG). 
Automated readability metrics, such as 
response length and reading ease scores, were 
used for evaluation. Additionally, LLMs were 
prompted via chain-of-thought (CoT) to 
qualitatively assess responses for empathy, 
emotional addressing, and concern 
management on a scale of 1 to 3.  
Results: Automated metrics compared the 
length of responses, ratio of length of answer 
to the length of question, Flesch Reading Ease 
Score and Kincaid Grade. Language models 
were prompted via chain-of-thought (CoT) to 
assess whether the answers managed the 
patient’s concerns, demonstrated empathy, or 
responded to the patient’s emotions, on a scale 
of 1 to 3.  
Conclusions: We demonstrate the feasibility of 
deterministic and explainable, generative-AI 
based metrics for evaluating responses to 
patient FAQs. These approaches pave the way 
for developing more usable and empathetic AI 
systems, addressing the challenge of creating 
reliable and scalable evaluation methods.  

 
 
Interpretable Machine Learning Model 
Integrating Facial and Clinical Features to 
Predict Glucocorticoid Efficacy in Thyroid Eye 
Disease 
First Author: Chen ZHAO 
Co-Author(s): Chaoyu LEI, Xuefei SONG, 
Huifang ZHOU 

Purpose: The aim of this study is to develop an 
interpretable machine learning model based on 
facial features and clinical data to predict the 
efficacy of intravenous glucocorticoid (IVGC)  in 
patients with thyroid eye disease (TED). 
Methods: We recruited 127 TED patients who 
received 4.5 g of IVGC treatment and collected 
their clinical data and facial features. We first 
trained six machine learning classifiers using 
only clinical data. Next, using multivariate 
logistic regression on combined clinical and 
facial data, we identified five key features—
eyelid edema, conjunctival edema, smoking 
status, lid aperture, and double eyelid widening, 
and put them into machine learning classifiers. 
We then compared the performance of 
classifiers using both facial and clinical features 
with those using only clinical data. The best-
performing predictive model was then analyzed 
using SHapley Additive exPlanations(SHAP) to 
interpret the model. 
Results: The AUC values for six models based 
on clinical data were 0.725, 0.637, 0.635, 0.746, 
0.561, 0.596. When facial features were added, 
the AUC values improved to 0.857, 0.867, 0.842, 
0.817, 0.759, 0.827, with the best performance 
observed in the XGBoost(0.867). SHAP analysis 
of the XGBoost model revealed that the most 
important features were eyelid edema and 
conjunctival edema. 
Conclusions: This study demonstrates that an 
XGBoost classifier using both facial features and 
clinical data can effectively predict the efficacy 
of IVGC treatment in TED patients. Additionally, 
SHAP analysis highlights the importance of 
facial features like eyelid edema and 
conjunctival edema in predicting treatment 
outcomes, providing a basis for further 
mechanistic exploration. 

 
 
Evaluating the Utilization and Implication of 
Large Language Models in Medical 
Education: Insights from the Undergraduate 
Medical Students 
First Author: Ryan FONG 
Co-Author(s): Sin Kiu HUI, Sum Yuet NG, Chun 
Hei CHOW, Yuk Ming LAI, Lok Hang TO, Ruyue 
SHEN, Xiaoyan HU, Dawei YANG, Carol 
CHEUNG 

Purpose: To engage undergraduate medical 
students to propose questions related to 
medicine to generative pre-trained 
transformers and evaluate the accuracy and 
relevancy of their responses. 
Methods: Six Year-4 medical students were 
involved in this cross-sectional study, with 183 
ophthalmology terminologies for translation, 30 
questions on situational judgment test (SJT), 
160 questions on medical knowledge (i.e., 80 
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for multiple choice questions [MCQ], and 80 for 
clinical scenario questions), 10 cases on medical 
studies, and 10 cases on clinical communication 
were used for assessment. All questions were 
responded to by GPT-3.5-turbo and GPT-4.0, 
respectively. Performance was evaluated 
following the AI-DISCERN criteria. 
Results: GPT-4.0 achieved better performance 
in SJT (83.3% vs. 63.3%) and outperformed 4 
cases in clinical communications than GPT-3.5-
turbo (p<0.05), while maintaining comparable 
performance in terminologies translation (92.3% 
vs. 90.7%), MCQ (93.8% vs. 85.0%), clinical 
scenario questions (82.5% vs. 72.5%), and 
medical studies (83.6% vs 79.6%) (all p>0.05). 
Conclusions: Overall, GPT-3.5-turbo and GPT-
4.0 attained reasonable performance in 
different inquiries related to medicine, with 
GPT-4.0 scoring slightly better in certain 
aspects. While there is a generally positive 
attitude toward the incorporation of large 
language models in education, caution should 
be made to avoid overreliance as the responses 
sometimes can be inaccurate and/or irrelevant. 

 
 
AI for Eye: From Basics to Global Trends 
First Author: Piyush JAIN 
Co-Author(s): Neha JAIN 

Purpose:  Artificial intelligence (AI) has become 
an integral part of modern ophthalmology, 
revolutionizing the diagnosis, treatment, and 
management of eye diseases. This abstract 
provides an overview of AI applications in 
ophthalmology, tracing the development from 
foundational concepts to global trends.  
Methods: AI encompasses a range of 
technologies, including machine learning, deep 
learning, and natural language processing, 
which enable the analysis of complex medical 
data. In eye care, AI algorithms have 
demonstrated exceptional capabilities in 
identifying and quantifying retinal pathologies 
from imaging modalities like fundus 
photography, optical coherence tomography 
(OCT), and fluorescein angiography. These 
advancements have paved the way for early 
detection and monitoring of diseases such as 
diabetic retinopathy, age-related macular 
degeneration, and glaucoma. 
Results: Globally, AI adoption in 
ophthalmology is accelerating, driven by 
increasing healthcare demands, advancements 
in computational power, and the availability of 
large datasets. Countries worldwide are 
integrating AI-driven tools into clinical 
workflows, enhancing diagnostic accuracy, 
reducing the workload on clinicians, and 
improving patient outcomes. Furthermore, AI's 
ability to provide real-time analysis and 
decision support has expanded access to 
quality eye care, particularly in underserved 

regions. 
Conclusions: Despite these promising 
developments, challenges remain. Ensuring 
data privacy, addressing biases in AI algorithms, 
and establishing regulatory frameworks are 
critical to the ethical and effective deployment 
of AI in eye care. This review explores the 
evolution of AI in ophthalmology, highlights key 
technological advancements, and discusses the 
global landscape, including emerging trends 
and future prospects. 

 
 
Detection of Diabetic Macular Edema 
Patterns with Fine-Grained Image 
Categorization on Optical Coherence 
Tomography 
First Author: Xin YE 
Co-Author(s): Lijun SHEN 

Purpose: To develop an artificial intelligence 
(AI) system for detecting pathology patterns of 
diabetic macular edema (DME) using optical 
coherence tomography (OCT) images. 
Methods: We used 1346 OCT images with DME 
to develop the AI system. The Split Subspace 
Attention Network (SSA-Net) architecture was 
adopted to train independent models to detect 
the seven pathology patterns of DME: 
intraretinal fluid (IRF), subretinal fluid (SRF), 
pigment epithelial detachment (PED), 
hyperreflective retinal foci (HRF), Müller cell 
cone disruption (MCCD), subretinal 
hyperreflective material (SHRM), and intra-
cystic hyperreflective (ICHRM). The confusion 
matrix, sensitivity, specificity, and receiver 
operating characteristic (ROC) were used to 
evaluate the performance of models. The "Asia 
Pacific Ophthalmology Society Big Data 
Competition" public dataset was used to train 
and test DL models individually, which consists 
of 33853 OCT images.  
Results: For the detection of DME in test 
datasets, the AUCs of DME pathology patterns 
were as follows: 0.980 for IRF, 0.995 for SRF, 
0.999 for PED, 0.908 for MCCD, 0.887 for HRF, 
0.990 for SHRM, and 0.972 for ICHRM. The 
identification of these patterns was also 
interpretable through the visual explanations 
provided by heatmaps. In the public dataset, 
the accuracy for detecting three DME 
pathology patterns (i.e., IRF, SRF, PED) was 
0.928, 0.936, and 0.975, respectively.  
Conclusions: The AI system based on the 
convolutional neural network (CNN) was 
developed for detecting the pathology patterns 
of DME and achieved satisfactory accuracy and 
visualization.  
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Detection of Diabetic Macular Ischemia on 
Reconstructed 6×6mm Optical Coherence 
Tomography Angiography Images via 
Supervised and Unsupervised Deep Learning: 
A Cross-Sectional Comparative Study 
First Author: Gabriel YANG 
Co-Author(s): Yuyan RUAN, Weiwen ZHANG, 
Hao CHEN, Carol CHEUNG 

Purpose: To investigate the impact of 
supervised and unsupervised deep learning on 
resolution reconstruction on 6×6mm optical 
coherence tomography angiography (OCTA) 
images for the detection of diabetic macular 
ischemia (DMI). 
Methods: This is a cross-sectional comparative 
study with 6×6mm OCTA images (DRI OCT 
Triton) collected from a local diabetic cohort of 
567 participants. Two deep-learning models 
(i.e., supervised and unsupervised) were 
independently developed for images 
reconstruction. DMI assessment, defined as the 
disruption of foveal avascular zone (FAZ) area 
with or without capillary loss, was performed on 
three images group: original (group1), 
unsupervised (group2) and supervised 
(group3), with each OCTA image being 
classified as ①presence of DMI or ②absence of 
DMI or ③cannot define. Two experienced 
graders respectively graded all images, with the 
final label of each image being decided in 
mutual agreement.  
Results: A total of 3,207 images, with 1,069 
images in each group, were graded. Among 
three groups, the 6×6mm OCTA images 
reconstrued via supervised learning were 
presented with apparent background noise 
reduction and sharper contrast. The frequencies 
of ‘presence of DMI’ and ‘cannot define’ 
decreased significantly from 65.95% and 6.54% 
in group 1, 52.20% and 3.37% in group2, to 
41.44 % and 1.03%in group3. 
Conclusions: The reconstructed 6×6mm OCTA 
images via supervised learning were presented 
with high clarity and resolution, which might 
facilitate the DMI detection more efficiently and 
accurately. Longitudinal studies are warranted 
to reveal its prognostic values and whether it 
might outperform that of the original 6×6mm 
and the most commonly used 3×3mm OCTA 
images. 

 
Autonomous Artificial Intelligence versus 
Human Graders in Teleophthalmology for 
Diabetic Retinopathy: A Systematic Review 
First Author: Muhammad ALFAITH 
Co-Author(s): Ida MUTHMAINNAH, Diski 
SAISA 

Purpose: To review the performance of FDA-
cleared autonomous artificial intelligence (AI) 
compared to human graders in 
teleophthalmology for diabetic retinopathy 
(DR). 
Methods: All aspects of the systematic review 
and meta-analysis adhered to the Cochrane 
Handbook. Eligibility criteria include clinical 
studies that directly compare FDA-cleared 
autonomous AI to human graders in 
teleophthalmology settings for DR assessment. 
Three databases (PubMed, Scopus, and 
CENTRAL) were systematically searched using 
queries stemming from "autonomous AI", 
"human grader" "teleophthalmology", and 
"diabetic retinopathy". Synonyms, Boolean 
operators, and wildcards were used. Two 
independent authors performed titles and 
abstract screening, study quality assessment, 
and data collection. If there were any conflicting 
decisions, the third author would decide. 
Results: From 149 results, 2 studies were 
included. One study conducted in the USA used 
IDx-DR on 1222 patients during 12 months and 
showed that Mild-to-Moderate DR (MTMDR) 
was diagnosed in 19.0% of gradable encounters 
(11.9% of all encounters). Preceding the IDx-DR, 
human-based teleophthalmology in the same 
population encountered 790 patients during 18 
months and showed that 5.6% of gradable 
encounters (5.1% of all encounters) have 
MTMDR. Another study conducted in Italy used 
IDx-DR and EyeArt on 201 diabetic patients and 
they used human-based teleophthalmology as 
the reference standard. In a scenario where 
non-gradable results from AI were considered 
to be predicted wrongly, EyeArt showed 
sensitivity: 86.8 (95%CI, 71.9-95.6) and 
specificity: 69.3 (95%CI, 61.6-76.3), while IDx-DR 
showed sensitivity: 86.8 (95%CI, 71.9-95.6) and 
specificity: 60.7 (95%CI, 52.8-60.2). 
Conclusions: Autonomous AI produced faster 
results with a decently sensitive but less specific 
performance compared to human-based 
teleophthalmology for DR. 

 
 
Metadata Information and Fundus Image 
Fusion Neural Network for Hyperuricemia 
Classification in Diabetes 
First Author: Yupeng XU 
Co-Author(s): Jin WEI, Xun XU, Yufan WANG, 
Kun LIU 

Purpose: In diabetes mellitus patients, 
hyperuricemia can lead to the development of 
diabetic complications, including macrovascular 
and microvascular dysfunction.This study aims 
to develop and validate a deep learning-based 
approach for non-invasive detection of 
hyperuricemia in diabetic patients using retinal 
fundus photographs and patient metadata, 
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offering a more convenient and less invasive 
method for routine monitoring. 
Methods: We developed three deep learning 
models: an image model using fundus 
photographs, a metadata model incorporating 
patient demographic and clinical data, and a 
hybrid model combining both data sources. 
The models were trained and validated using 
data from 6091 diabetic patients from the 
Shanghai General Hospital Diabetes 
Management Center (ShDMC). External 
validation was performed using the UK Biobank 
dataset, comprising 9327 diabetic patients. 
Model performance was assessed through 
classification tasks for hyperuricemia. 
Results: The hybrid model demonstrated 
superior performance in classifying 
hyperuricemia compared to the image and 
metadata models alone. For hyperuricemia 
classification, the hybrid model achieved an 
AUC of 0.92±0.026 in internal validation and 
0.89±0.032 in external testing, indicating high 
accuracy and robustness across different 
populations. The hybrid model also showed 
consistent performance across various 
subgroups, including different ethnicities, age 
groups, and body mass index categories, 
highlighting its potential applicability in diverse 
clinical settings. 
Conclusions: Our deep learning-based 
approach effectively detects hyperuricemia in 
diabetic patients using non-invasive retinal 
imaging and patient metadata. The hybrid 
model, combining both data types, significantly 
enhances screening accuracy and could be 
integrated into clinical practice for regular 
monitoring of hyperuricemia, reducing the 
need for invasive blood tests. 

 
 
Pathologically Sensitive Fluorescein 
Angiography Generation from Fundus 
Photography 
First Author: Shanfu LU 
Co-Author(s): Weiyi ZHANG, Danli SHI, 
Mingguang HE 

Purpose: Fundus Fluorescein Angiography 
(FFA) is a diagnostic technique used to assess 
the vascular and perfusion status of the retina, 
providing an objective basis for diagnosing 
retinal diseases. However, traditional FFA 
procedures are invasive and time-consuming. 
To address this issue, we propose a novel 
model based on conditional generative 
adversarial networks to synthesize high-
resolution, realistic FFA images from color 
fundus images, offering a non-invasive 
alternative with significant potential for research 
and clinical applications.  
Methods: Our model introduces a novel 
generator architecture, HighResDetailer, which 

employs recurrent feedback blocks to enhance 
visual validity and spatial contextual attention to 
disregard irrelevant areas. A focal-boost 
attention branch provides additional 
supervision using lesion masks, ensuring the 
model focuses on pathologically significant 
regions. Multi-scaled lesion-wise discriminators 
assess the synthesized image's ability to 
accurately recover pathological information, 
while a lesion-guided loss improves lesion 
generation performance for challenging 
samples by leveraging a multi-category focal 
segmentation network. 
Results: The proposed method surpasses 
recent state-of-the-art image translation 
approaches, as demonstrated by extensive 
evaluations. Ablation studies confirm the 
significant enhancements contributed by the 
various proposed components, highlighting the 
effectiveness of our innovative architecture and 
loss functions. 
Conclusions: This method holds considerable 
promise for both research and clinical 
applications in ophthalmology. By offering a 
non-invasive, intuitive alternative to traditional 
FFA procedures, our approach has the potential 
to improve patient comfort, reduce costs, and 
accelerate the diagnostic process. Further 
research and validation of this technique could 
lead to widespread adoption in clinical settings, 
ultimately benefiting countless patients with 
retinal diseases. 

 
 
Multimodal Health Monitoring and Human 
Activity Recognition with a Smart Watch 
First Author: Shunming LIU 
Co-Author(s): Wei LOU, Changru GUO, 
Yanping JIANG, Elaine TO 

Purpose:  With increasing attention to health, 
monitoring has shifted from hospitals to 
households and personalized devices. This 
article aims to elaborate on the progress of 
sensor technology and the application of 
multimodal analysis technology in wearable 
behavior recognition through a multimodal 
health and behavior monitoring system with a 
smart watch. 
Methods: The model includes a sensor 
encoder, an audio encoder, and a multi-task 
classifier. Audio data is converted into a 
Filterbank map, Mel-frequency spectrogram, 
and Mel-frequency cepstral coefficients map, 
then concatenated into a three-channel image 
for the audio encoder. Sensor data is directly 
input into the sensor encoder. Features from 
both modalities are fused via simple 
concatenation. Three multi-layer feedforward 
classifiers, each with the same structure but 
without shared weights, are used for classifying 
human activities, postures, and environmental 
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contexts. 
Results: Our dataset, more diverse and closer 
to actual usage scenarios, increases recognition 
difficulty. Our model achieves 65% accuracy for 
behaviors, 80% for postures, and 88% for 
environments. Despite high precision in posture 
and environmental recognition, behavior 
recognition accuracy is hindered by a small, 
imbalanced dataset. 
Conclusions: Behavior recognition accuracy 
can be significantly improved by expanding the 
participant pool and collecting more data, 
enhancing the robustness and generalizability 
of our model. This approach will lead to more 
precise and reliable health and behavior 
monitoring, ultimately contributing to better 
personal health management. 

 
 
Incorporating ChatGPT in Visual Query 
Processing for Advanced Ocular Ultrasound 
Diagnostics 
First Author: Fan SONG 
Co-Author(s): Weiyi ZHANG, Yao LI, Danli SHI, 
Mingguang HE 

Purpose:  Generative Pre-training Transformer-
based large language models have made 
significant advancements in various domains, 
but their ability to effectively process medical 
images is limited. We aimed to develop an 
ocular ultrasound visual question answering 
(VQA) model with the help of ChatGPT. 
Methods: We collected information from 
ocular ultrasound reports written by physicians 
and utilized ChatGPT to create QA pairs in 
various question types. The QA pairs underwent 
quality control filtering and were subsequently 
employed to fine-tune a multi-modal 
transformer model for performing VQA and 
report generation. The performance of the VQA 
was evaluated using language-based metrics 
such as the BLEU, CIDEr, ROUGE-L, and SPICE, 
as well as classification metrics on question 
types and disease conditions. In addition, one 
ophthalmologist subjectively reviewed 100 
images from the test set to improve the 
model’s performance. 
Results: The study included 6,073 ocular 
ultrasound reports, covering 42 disease-related 
conditions. ChatGPT generated 101,417 QA 
pairs based on these reports to fine-tune the 
ultrasound-VQA model, which achieved BLEU 
scores (1-4) of 0.58, 0.54, 0.52, 0.5, CIDEr of 
2.54, ROUGE of 0.57, and SPICE of 0.51. The 
accuracies for multiple and binary-choice QAs 
were 0.77 and 0.89, respectively. Manual 
assessment of 100 images identified 6 QA pairs 
with unrelated information, 146 with apparent 
factual errors, and 32 containing insufficient 
information to provide an answer. 
Conclusions: This study demonstrated the 

potential of utilizing ChatGPT for VQA tasks on 
ultrasound images. By leveraging generative 
learning, vision-language pretraining, and 
consideration of limitations, we pave the way 
for utilizing LLMs for medical image analysis. 

 
 
Unveiling the Clinical Incapabilities: A 
Benchmarking Study of GPT-4V(ision) for 
Ophthalmic Multimodal Image Analysis 
First Author: Pusheng XU 
Co-Author(s): Xiaolan CHEN, Ziwei ZHAO, 
Danli SHI 

Purpose: To evaluate the capabilities and 
incapabilities of a GPT-4V(ision)-based chatbot 
in interpreting ocular multimodal images. 
Methods: We developed a digital 
ophthalmologist app using GPT-4V and 
evaluated its performance with a dataset (60 
images, 60 ophthalmic conditions, 6 modalities) 
that included slit-lamp, scanning laser 
ophthalmoscopy, fundus photography of the 
posterior pole (FPP), optical coherence 
tomography, fundus fluorescein angiography 
and ocular ultrasound images. The chatbot was 
tested with ten open-ended questions per 
image, covering examination identification, 
lesion detection, diagnosis and decision 
support. The responses were manually assessed 
for accuracy, usability, safety and diagnosis 
repeatability. Auto-evaluation was performed 
using sentence similarity and GPT-4-based 
auto-evaluation. 
Results: Out of 600 responses, 30.6% were 
accurate, 21.5% were highly usable and 55.6% 
were deemed as no harm. GPT-4V performed 
best with slit-lamp images, with 42.0%, 38.5% 
and 68.5% of the responses being accurate, 
highly usable and no harm, respectively. 
However, its performance was weaker in FPP 
images, with only 13.7%, 3.7% and 38.5% in the 
same categories. GPT-4V correctly identified 
95.6% of the imaging modalities and showed 
varying accuracies in lesion identification 
(25.6%), diagnosis (16.1%) and decision support 
(24.0%). The overall repeatability of GPT-4V in 
diagnosing ocular images was 63.3% (38/60). 
The overall sentence similarity between 
responses generated by GPT-4V and human 
answers is 55.5%, with Spearman correlations of 
0.569 for accuracy and 0.576 for usability. 
Conclusions: GPT-4V currently is not yet 
suitable for clinical decision-making in 
ophthalmology. Our study serves as a 
benchmark for enhancing ophthalmic 
multimodal models. 
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Measuring the Number of Meibomian 
Glands, Including Those Under Inflammation, 
Using Object Detection Deep Learning 
First Author: Keita KIHARA 
Co-Author(s): Hitoshi TABUCHI, Mao TANABE, 
Sachiko MARUOKA, Naofumi ISHITOBI, Hiroki 
FURUKAWA 

Purpose: To develop and evaluate a deep 
learning-based method for automatically 
detecting and counting meibomian glands, 
including those under inflammation, from 
confocal microscopy images. 
Methods: We analyzed 1,000 confocal 
microscopy images of meibomian glands 
captured at Tsukazaki Hospital. A deep learning 
model was trained to detect and count 
meibomian glands in these images. The 
performance of the model was evaluated by 
comparing its counts with manual counts 
performed by human experts. Evaluation 
metrics included correlation coefficient, 
sensitivity, and mean Average Precision (mAP). 
Results: On the test dataset, the deep learning 
model achieved a correlation coefficient of 
0.914 with manual counts, a sensitivity of 0.840, 
and an mAP of 0.855. 
Conclusions: The high performance of our 
deep learning model suggests that artificial 
intelligence-based detection and quantification 
of meibomian glands, including those under 
inflammation, may have potential applications 
in assessing meibomian gland function and 
diagnosing related conditions such as 
meibomian gland dysfunction (MGD). 

 
 
Universal Optimization of AI-Based Diabetic 
Retinopathy Diagnosis through Cross-
Camera Image Enhancement 
First Author: Sanil JOSEPH 
Co-Author(s): Xiaotian CHEN, Zongyuan GE, 
Chi LIU, Thulasiraj RAVILLA, Mingguang HE 

Purpose: To propose a universal adaptation 
model for images captured using different 
fundus cameras, towards enhancing the 
accuracy of AI-based diabetic retinopathy (DR) 
diagnosis. 
Methods: We utilized paired retinal images 
from 365 outpatients attended a tertiary eye 
hospital in southern India, captured using 
Optain and Topcon fundus cameras. An 
InceptionNeXt model assessed the disparities in 
retinal parameters between the two image sets. 
We used an SCR-Net based image 
enhancement model to align the image styles 
from the two cameras. We conducted a series 
of experiments with different training datasets, 
model structures and image resolutions for the 

model to achieve the best performance gain in 
predicting Optain images. 
Results: After exploring different scenarios, we 
found that using mixed images (original and 
adapted) for training and adapted images for 
inference was the best optimization model. This 
model had nearly 5 points gain in accuracy 
compared with the baseline model. Using the 
baseline images, the AI system had an accuracy 
of 88.65% with sensitivity of 98.77%, specificity of 
74.12% and AUROC of 0.9740. Whereas, by 
using the adapted images, the accuracy 
improved to 93.51% with a sensitivity of 96.33%, 
specificity of 89.47% and AUROC of 0.9814. 
Conclusions: Our findings underscore the 
potential of cross camera AI adaptation 
techniques in enhancing diagnostic accuracy 
across diverse populations and making the AI 
algorithm universally adaptable to images 
captured using different fundus cameras. This 
approach might be useful to optimize the 
range of camera systems to be used in AI-
based DR screening models. 

 
 
An Interpretable Deep Learning Model for 
Detection of Referable/Non-Referable 
Diabetic Retinopathy: A Retrospective, 
Multicenter Study 
First Author: Xiaoyan HU 
Co-Author(s): Anran RAN, Gabriel YANG, 
Truong NGUYEN, Sobha SIVAPRASAD, Gavin 
TAN, Simon SZETO, Carol CHEUNG 

Purpose: There has been unprecedented 
growth in developing deep-learning models for 
eye disease detection. However, most of the 
current research is black-box. In this study, we 
aim to develop an interpretable deep learning 
model that compares the fundus images to 
prototypes learned in a human-understandable 
way in detecting referable/non-referable 
diabetic retinopathy (DR). 
Methods: The training dataset was 
retrospectively drawn from CUHK-STDR study, 
which contains 6167 paired (both the macula-
centered and optic nerve head-centered) 
fundus images of one eye. The proposed model 
first automatically learned a set of prototypes 
that can represent the characteristics of each 
class. To fully make use of the paired fundus 
images, we utilized a shared weights VGG19 
model as the feature extractor to extract 
representative features from paired fundus 
images. The proposed model then calculated 
the similarity scores between learned features 
and learned prototypes. Lastly, the model 
outputted the final prediction based on scores. 
Results: Our proposed model achieved 
comparable performance when compared to 
conventional black-box models with AUROC, 
sensitivity, specificity, and accuracy of 0.927 
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(95% CI 0.904-0.947), 82.5% (95CI 78.0-86.9), 
89.8% (95% CI 86.5-93.0), and 86.4% (95% CI 
83.7-89.1), respectively. In addition, our model 
showed good generalizability in four external 
datasets namely Messidor, APTOS, Vietnam and 
SiDRP, with AUROCs of 0.932-0.985, 
sensitivities of 85.6%-93.1%, specificities of 86.7-
97.7, and accuracies of 87.3%-97.5%. 
Conclusions: The proposed interpretable 
model not only performs well in detecting 
referable DR but also enhances the 
interpretability of the reasoning process. Our 
model shows the potential to gain confidence 
from healthcare stakeholders in the real-world 
setting. 

 
 
Individualized Healthy Fundus Image 
Restoration via Low-rank Decomposition 
based Machine Learning Methods 
First Author: Yuchen DU 
Co-Author(s): Xiangui HE, Xun XU 

Purpose: The primary objective of this study is 
to evaluate abnormal fundus images by 
restoring them to a personalized healthy state. 
This approach is intended to aid in establishing 
individualized health baselines, which are 
crucial for assessing the severity of retinal 
diseases and monitoring the effectiveness of 
treatment interventions. 
Methods: We employ a low-rank 
decomposition-based machine learning 
method that integrates Robust Principal 
Component Analysis (RPCA) with the Mixture of 
Gaussians (MoG) model. This technique allows 
for the separate modeling of healthy retinal 
tissue and pathological features within the 
fundus images. The RPCA isolates the low-rank 
component representing the healthy structure, 
while the MoG model captures the abnormal 
variations due to disease. 
Results: Our method successfully differentiates 
between normal and abnormal features in 
fundus images, enabling the reconstruction of a 
patient's individualized healthy retinal baseline. 
This approach enhances the accuracy of disease 
severity assessments by providing a clear 
comparison between the current condition and 
the restored healthy baseline. 
Conclusions: The proposed technique 
demonstrates significant potential in improving 
the precision of retinal disease assessment. By 
establishing personalized healthy baselines, this 
method contributes to better-informed clinical 
decision-making, facilitates the monitoring of 
disease progression, and supports the 
evaluation of therapeutic efficacy over time. 

 
 

Advanced Automated Segmentation of 
Multiple Retinal Lesions in Fundus 
Fluorescein Angiography 
First Author: Ziwei ZHAO 
Co-Author(s): Shoujin HUANG, Weiyi ZHANG, 
Fan SONG, Yan LU, Xianwen SHANG, Yingfeng 
ZHENG, Mingguang HE, Danli SHI 

Purpose: To develop a deep-learning-based 
model for accurate multi-lesion segmentation 
in retinal vascular disease. 
Methods: A dataset comprising 428 standard 
55° and 53 ultra-wide-field (UWF) FFA images 
was labeled for various lesions, including non-
perfusion areas (NPA), microaneurysms (MA), 
neovascularization (NV), and laser spots. A U-
net-based network was trained and validated 
(80%) to segment FFA lesions and then tested 
(20%), with performance assessed via Dice score 
and Intersection over Union (IoU). 
Results: Our model achieved Dice scores for 
NPA, MA, NV, and Laser on 55° FFA images at 
0.65±0.24, 0.70±0.13, 0.73±0.23, and 
0.70±0.17, respectively. UWF results were 
slightly lower for NPA (0.48±0.21, p=0.02), MA 
(0.58±0.19, p=0.01), NV (0.50±0.34, p=0.14), 
but similar for Laser (0.74±0.03, p=0.90). 
Notably, NV segmentation in choroidal 
neovascularization achieved a high Dice score 
of 0.90±0.09, surpassing those in DR 
(0.68±0.22) and RVO (0.62±0.28), p<0.01. In 
RVO, NPA segmentation outperformed that in 
DR, scoring 0.77±0.25 versus 0.59±0.22, 
p<0.01, while in DR, MA segmentation was 
superior to that in RVO, with scores of 
0.70±0.18 compared to 0.53±0.20, p<0.01. 
Moreover, NV segmentation was significantly 
stronger in venous phase (0.77±0.17) and late 
phase (0.75±0.24) compared to arteriovenous 
phase (0.50±0.32), p<0.05. 
Conclusions: This study has established a 
model for precise multi-lesion segmentation in 
retinal vascular diseases using 55° and UWF FFA 
images. This multi-lesion segmentation model 
for retinal vascular diseases has the potential to 
ease grader burden and standardize FFA image 
interpretation, thereby improving disease 
management. 

 
 
Evaluating Data-Induced Demographic Bias 
in AI for Diabetic Retinopathy Screening 
First Author: Zhengquan LUO 
Co-Author(s): Chi LIU, Yueye WANG, Xiaotong 
HAN, Zongyuan GE, Mingguang HE 

Purpose: To investigate the bias in AI-based 
diabetic retinopathy (DR) screening models 
trained on public datasets. 
Methods: DR is a common retinal disease 
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leading to blindness and vision loss. Fundus 
image-based AI screening models empower 
early identification of DR efficiently and 
affordably and are widely deployed. These 
models rely on large public datasets due to 
data scarcity. However, domain shifts due to 
populational diversity and demographic 
inconsistencies can render these models 
unreliable for specific populations, and such 
biases are often underestimated. An empirical 
evaluation examined how domain shift results 
in decision bias when testing AI models in 
unseen populations. EyePACS and APTOS were 
used for AI training and validation. A dataset 
from a DR screening program in China, 
covering various demographics, was used for 
independent evaluation. ResNet50, 
InceptionV3, and EfficientNet served as AI 
backbones. 
Results: The evaluation exposed a significant 
performance degradation for all AI backbones, 
where the average AUC gap is 0.23(0.18) 
between the public datasets (0.92 (0.06)) and 
the independent dataset (0.69 (0.11)). The sub-
group assessment showed notable biases in 
age and race, where The average AUC gaps 
between "young and middle-aged (less than 
65)" and "elderly (beyond 65)" and between 
"Chinese" and "Non-Chinses" are 0.07 (0.01) 
and 0.17 (0.15), respectively. Gender bias is less 
pronounced (0.02 (0.01)).  
Conclusions: AI models exhibit compromised 
performance with domain shifts from public to 
local-specific datasets, showing bias due to 
demographic differences. These issues should 
be considered before clinical application. 

 
 
Acceptability, Applicability, and Cost-Utility 
of Artificial-Intelligence-Powered Low-Cost 
Portable Fundus Camera for Diabetic 
Retinopathy Screening in Primary Health 
Care Settings 
First Author: Yanxian CHEN 
Co-Author(s): Fan SONG, Ziwei ZHAO, Yanjun 
LIU, Liya XU, Mengying LAI, Mingguang HE 

Purpose: To evaluate the acceptability, 
applicability, and cost-utility of AI-powered 
fundus cameras for diabetic retinopathy (DR) 
screening in Hong Kong. 
Methods: A total of 316 subjects participated, 
with an average age of 60.80 ± 8.30 years and 
51.3% female. The majority of subjects were 
screened at retail shops (75.4%), while the 
remainder were screened at a university clinic 
(24.6%). Among the participants, 35.1% had a 
history of Diabetes Mellitus. 
Results: The AI-powered fundus camera 
achieved a success rate of 89% without active 
assistant help, although the success rate 
decreased with increasing age. The sensitivity of 

detecting DR was 55.6%, and the specificity was 
97.1%. 
Among 61 subjects who received a phone 
interview, a majority agreed that the system 
was easy to follow (85.3%) and that the report 
was easy to understand (75.4%). A high 
proportion of subjects were satisfied with the 
system (64%), were likely to use the service 
again (80%), and 52.5% would recommend the 
service to a friend. Traditional screening cost 
16.7USD per person, while AI screening cost 2.6 
per person. The AI screening resulted in a cost 
saving of 4455.6 USD for 316 subjects. 
However, traditional screening was slightly 
superior in terms of Net Monetary Benefit 
(43,093,983.3 vs 43,083,497.4). 
Conclusions: The AI-powered portable fundus 
camera demonstrated high acceptability and 
applicability in real-world settings, particularly 
in retail shops. While the traditional screening 
may still be more cost-effective in terms of 
health outcomes. However, the high satisfaction 
and acceptance rates suggest that AI screening 
could be a viable alternative, especially in 
resource-limited settings.  

 
 
Enhancing Diabetic Retinopathy Screening 
with Generative Artificial Intelligence-Based 
Noninvasive Ultrawide Field Fluorescein 
Angiography 
First Author: Kezheng XU 
Co-Author(s): Ruoyu CHEN, Kangyan ZHENG, 
Weiyi ZHANG, Danili SHI, Mingguang HE 

Purpose: To acquire realistic dye-free ultra-
wide field (UWF) fluorescein angiography 
(UWF-FA) images from real color fundus 
photography (UWF-CF) images using 
generative artificial intelligence (GenAI) and 
evaluate its effectiveness in diabetic retinopathy 
(DR) screening. 
Methods: We developed a large dataset of 
18321 UWF-FA images of different phases with 
corresponding UWF-CF. After registration using 
retinal vascular features, these cross-modal 
pairs were fed into a generative adversarial 
networks (GAN)-based model with a modified 
pix2pixHD configuration. Generated UWF-FA 
images were evaluated through objective 
similarity metrics referring to the real ones. 
Turing test and visual scoring (five-tier, 1=real 
UWF-FA quality) were performed by two 
ophthalmologists. An outer dataset DeepDRiD 
was used to test the ability of generated UWF-
FA images in assisting DR screening. 
Results: The generated early, mid, and late 
phase UWF-FA images achieved high 
authenticity compared to real UWF-FA images, 
with multi-scale similarity scores ranging from 
0.70 to 0.91 and qualitative visual scores graded 
by clinical experts ranging from 1.64 to 1.98 
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(Kappa 0.79 to 0.84), and they were difficult to 
distinguish from real images in Turing test. 
Moreover, the addition of generated UWF-FA 
images significantly improved area under the 
receiver operating characteristic curve (AUROC) 
from 0.869 to 0.904 (P < .001) compared to 
merely using UWF-CF images. 
Conclusions: This UWF CF-FA generation 
model demonstrates effectiveness in generating 
realistic UWF-FA images without fluorescein 
injection. The generated UWF-FA images show 
potential in enhancing non-invasive DR 
screening. 

 
 
Parapapillary atrophy segmentation in the 
color fundus photograph via generative 
adversarial networks 
First Author: Yue WU 
Co-Author(s): Danli SHI, Mingguang HE 

Purpose: Accurate segmentation of 
Parapapillary atrophy (PPA) from retinal fundus 
images is crucial for the effective clinical 
assessment of glaucoma and myopia. However, 
previous studies have encountered challenges, 
particularly in time-consuming labeling 
processes and the difficulty of recognizing 
blurred edges. Inspired by the advancements in 
generating high-resolution synthetic data, our 
study aims to propose a novel approach for 
PPA segmentation in color fundus photographs 
(CFPs). 
Methods: We proposed the pix2pixHD 
algorithm, a generative adversarial network 
(GAN) capable of generating high-resolution 
images, to perform segmentation of PPA in 
CFPs. In this model, the generator in this model 
processed the input data in a coarse-to-fine 
manner, while the discriminator evaluated the 
generated images across multiple scales. We 
conducted the experiment on two datasets, 
PALM and ADAM, comprising a total of 2,400 
CFPs. Area under the receiver operating 
characteristic curve (AUC) and F1 score were 
calculated to evaluate the performance. 
Results: The overall pixel-level segmentation 
performance was AUC=0.955, F1=0.870. 
Compared to the reported studies, our model 
achieved higher accuracy in detecting PPA area. 
Conclusions: Our proposed algorithm 
improved the accuracy in PPA segmentation, 
providing a reliable and effective tool for 
clinicians in the lesion assessment.  

 
 
Development of 3D optical coherence 
tomography–based diabetic macular edema 
automatic classifier model：A Retrospective 
Multicenter Study 

First Author: Huishan ZHU 
Co-Author(s): Guihua ZHANG, Jie JI, Jianwei 
LIN 

Purpose: Diabetic macular edema (DME) is a 
significant cause of vision loss in diabetic 
patients. This study aimed to develop a 3D 
optical coherence tomography (OCT)-based 
automatic classifier model for DME using a 3D 
convolutional neural network (CNN) algorithm 
with multicenter data from two commercial 3D 
OCT devices. 
Methods: The study included OCT volumes 
from the Joint Shantou International Eye Center 
(JSIEC), its Chaozhou branch, and the Second 
Affiliated Hospital of Shantou University 
Medical College (STU-2

nd
). Volumes were 

categorized into no DME, non-center-involved 
DME (non-CI-DME), and center-involved DME 
(CI-DME). The JSIEC dataset was utilized for 
model development, while the STU-2

nd
 and 

Chaozhou datasets were for external validation. 
The model's performance was compared 
against evaluations by retinal ophthalmologists. 
Results: The model was trained and tested on a 
dataset of annotated OCT volumes from a large 
number of patients. It achieved high area under 
the receiver operating characteristic curves 
(AUROCs) for differentiating DME from non-
DME and CI-DME from non-CI-DME, 
demonstrating high diagnostic accuracy. The 
model's performance was comparable to that 
of retina specialists, with high Cohen’s κ values 
indicating strong agreement. 
Conclusions: The DME automatic classifier 
model showed high accuracy across multicenter 
datasets from diverse devices, suggesting the 
potential for 3D OCT to be used as a screening 
tool for diabetic populations, aided by a deep 
learning model. This could significantly 
contribute to reducing vision loss caused by 
DME. 

 
 
The Impact of a Binocular Image Recognition 
based Reading and Writing Monitoring 
Robot on Children's Myopia Development 
First Author: Yushi CHENG 
Co-Author(s): Yuchen DU 

Purpose: This study aims to explore the use of 
a reading and writing posture correction robot 
that employs binocular image recognition 
technology to detect children's sitting posture. 
The goal is to prompt children to correct poor 
posture, thereby potentially slowing the 
progression of myopia. 
Methods: The study utilizes binocular image 
recognition technology to measure the vertical 
distance between children's eyes and the desk, 
which determines the eye-to-desk distance and 
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assesses whether the posture meets healthy 
standards. The robot, equipped with a pre-set 
algorithm, automatically issues reminders when 
it detects that the child's posture does not meet 
the recommended criteria, guiding the child to 
adjust to the correct posture. 
Results: After a period of observation, the 
results indicate that the use of the posture 
correction robot effectively controlled the eye-
to-desk distance and significantly reduced the 
incidence of poor posture. Specific data and 
statistical analyses demonstrate that the robot's 
reminders have a positive impact on improving 
children's reading and writing posture. 
Conclusions: The reading and writing posture 
correction robot, utilizing binocular image 
recognition technology, effectively detects and 
prompts children to correct poor posture, 
playing an important role in preventing and 
slowing the progression of myopia. The 
findings of this study support the feasibility and 
effectiveness of using intelligent devices to 
assist children in developing healthy reading 
and writing habits. 

 
 
Evaluation of Myocilin Variant Protein 
Structures Modeled by AlphaFold2 
First Author: Mingzhi ZHANG 
Co-Author(s): Tsz Kin NG, Jie JI, Jianwei LIN 

Purpose: The study aims to evaluate the 
performance of AlphaFold2 in modeling 
myocilin (MYOC) wild-type and variant protein 
structures, comparing them with experimentally 
determined structures, and to analyze their 
molecular dynamics and ligand binding 
properties. 
Methods: The research employed AlphaFold2 
for protein structure modeling using amino acid 
sequences of MYOC variants. The modeled 
structures were compared with experimental 
structures from the Protein Data Bank (PDB) 
using various metrics such as TM-score, lDDT 
score, and RMSD. Molecular dynamics were 
analyzed using AMBER, and ligand binding 
properties were evaluated with the Schrödinger 
molecular docking program. 
Results: AlphaFold2 demonstrated high 
similarity in overall structure to experimentally 
determined MYOC structures, with some 
differences in side chain orientations and 
geometries. Molecular dynamics simulations 
revealed variations between the AlphaFold2-
modeled and experimental structures, as well as 
between wild-type and variant structures. 
Ligand binding analyses indicated different 
binding sites and protein-ligand interactions, 
suggesting that AlphaFold2-modeled structures 
may not fully replicate experimentally 
determined ones. 
Conclusions: While AlphaFold2 can model 

MYOC variant protein structures with similar 
folding to experimental structures, caution is 
needed as there are differences in amino acid 
side chain orientations, geometries, and 
molecular dynamics. These findings underscore 
the need for careful comparison with 
experimental structures before applying in silico 
modeled variant protein structures in practical 
applications. 

 
Automated Multidimensional Deep Learning 
Platform for Referable Diabetic Retinopathy 
Detection: A Multicenter, Retrospective 
Study 
First Author: Guihua ZHANG 
Co-Author(s): Jianwei LIN, Jie JI 

Purpose: To develop and validate a real- world 
screening, guideline- based deep learning (DL) 
system for referable diabetic retinopathy (DR) 
detection. 
Methods: This multicenter, retrospective study 
utilized a dataset with images graded by 
certified graders for ground truth. A DL model 
with five classifiers was developed following UK 
DR screening guidelines. The DL system's 
performance was compared with that of DR 
experts using 83,465 images from three 
Chinese hospitals and the Lifeline Express 
program. 
Results: In the external validation set, the five 
classifiers achieved an accuracy of 0.915–0.980, 
F1 score of 0.682–0.966, sensitivity of 0.917–
0.978, specificity of 0.907–0.981, AUROC of 
0.9639–0.9944 and AUPRC of 0.7504–0.9949. 
Referable DR at three levels was detected with 
an accuracy of 0.918–0.967, F1 score of 0.822–
0.918, sensitivity of 0.970–0.971, specificity of 
0.905–0.967, AUROC of 0.9848–0.9931 and 
AUPRC of 0.9527–0.9760. With reference to the 
ground truth, the DL system showed 
comparable performance (Cohen’s κ: 0.86–0.93; 
Gwet’s AC1: 0.89–0.94) with three DR experts 
(Cohen’s κ: 0.89–0.96; Gwet’s AC1: 0.91–0.97) in 
detecting referable lesions. 
Conclusions: The automatic DL system for 
detection of referable DR based on the UK 
guideline could achieve high accuracy in 
multidimensional classifications. It is suitable for 
large- scale, real- world DR screening. 

 
 
GenerateRetina: Text-Conditional Generation 
of Fundus Fluorescein Angiography Video 
from Clinical Symptom Descriptions 
First Author: Lili WANG 
Co-Author(s): Danli SHI, MIngguang HE 
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Purpose: The purpose of this study is to 
explore the application of text-to-video 
generation models in ophthalmology, 
specifically for generating realistic Fundus 
Fluorescein Angiography (FFA) video based on 
clinical symptom descriptions. This approach 
aims to enhance diagnostic accuracy, support 
clinical training, and provide valuable tools for 
patient education by bridging the gap between 
textual symptom descriptions and visual 
diagnostic tools. 
Methods: We developed and trained a text-to-
video generation model using a dataset of 
ophthalmic FFA video paired with 
corresponding clinical symptom descriptions. 
The model was designed to interpret textual 
input and generate high-quality, realistic FFA 
video that accurately reflect the described 
symptoms. We evaluated the model's 
performance using a validation set, assessing 
the fidelity of the generated images to actual 
clinical cases. 
Results: The model successfully generated FFA 
video that closely matched clinical symptom 
descriptions, demonstrating high accuracy 
across various retinal conditions and indicating 
its potential utility in clinical settings. 
Conclusions: The text-to-video generation 
model shows promise as a tool for enhancing 
ophthalmic diagnostics and education. By 
converting clinical symptom descriptions into 
visual representations, the model provides a 
novel way to support both clinical decision-
making and patient understanding.  

 
 
Application of Generative Adversarial 
Networks in Blurred Optical Coherence 
Tomography Images Restoration 
First Author: Lipin SHI 
Co-Author(s): Geng WANG 

Purpose: To explore the feasibility of 
Generative Adversarial Networks (GANs) 
applied to restore the blurred Optical 
Coherence Tomography (OCT) images owing to 
refractive medium turbidity. 
Methods: This study collected three groups of 
OCT images, including 238 normal subjects 
(476 eyes), 34 cataract subjects (34 eyes), and 
110 subjects with maculopathy (130 eyes). All 
subjects were scanned with Cirrus OCT. The 
images obtained by each eye are divided into 
clear images (Y) and blurred images (X). All 
images will be matched with Y and X after 
preconditioning. The paired images are used 
to train the pix2pix GAN. Using Y as the 
standard image, the peak signal-to-noise ratio 
(PSNR) and structural similarity (SSIM) used to 
evaluate the difference between the generated 
images (G) and original clear images (Y). Then 
three retinal experts evaluated the quality, 

authenticity and practicability of the generated 
images. 
Results: The pix2pix GAN-synthesized images 
showed plausible subjectively and objectively 
assessed quality, which can provide a clinically 
useful alternative to either image modality. 
Conclusions: This study found that pix2pixGAN 
applied to restore blurred OCT images is 
feasible, but more types of images need to be 
included to improve the performance of the 
model in the following work. 

 
 
An Ensemble Machine Learning Tool for 
Predicting Anti-vascular Endothelial Growth 
Factor Efficacy of Diabetic Macular Edema 
First Author: Guihua ZHANG 
Co-Author(s): Jianwei LIN, Yu FANG 

Purpose: To develop a ML (machine learning) 
model for automatically classifying the 
therapeutic response of DME (diabetic macular 
edema) patients to anti-VEGF (anti-vascular 
endothelial growth factor) treatment using pre-
treatment OCT (optical coherence tomography) 
images and clinical features. 
Methods: This study included 160 patients (190 
eyes). After image quality screening, 3D-OCT 
(three-Dimensional optical coherence 
tomography) images were categorized based 
on BCVA (best corrected visual acuity) one 
month after three anti-VEGF treatments into 
good and poor visual response groups. The 
cases were split into training and validation sets 
in an 8:2 ratio. Image and clinical features 
underwent variable selection to construct and 
validate 11 classification models for the anti-
VEGF response. The top 3 models were 
combined into an ensemble model, which was 
evaluated on the validation set. 
Results: Out of 142 patients (170 eyes) 
included after screening, 84 images were 
classified into the good visual response group 
and 86 into the poor visual response group. 
Twenty image and clinical features were 
selected for the predictive model. AdaBoost, 
GradientBoosting, and LightGBM models 
performed best, and their ensemble model 
achieved a classification sensitivity of 0.941, 
specificity of 0.882, and accuracy of 0.912 on 
the validation set, with an AUC (Area Under 
Curve) of 0.976. 
Conclusions: An ensemble machine learning 
model based on 3D-OCT images and clinical 
features was developed to automatically predict 
the therapeutic response of DME patients to 
anti-VEGF treatment, supporting clinical 
decision-making. 

 
 



 

 

 

A
B

S
TR

A
C

TS
- E

-P
O

S
TE

R
 

ABSTRACTS – E-POSTERS 

APTOS-APOIS 2024 | 95 

Automatic Classification for Assessing the 
Quality of Infant Fundus Images 
First Author: Zhenquan WU 
Co-Author(s): Xinyu ZHAO, Guoming ZHANG 

Purpose: Developing an automated 
classification system for infant fundus image 
quality based on Deep Learning, filtering out 
images of substandard quality with automated 
feedback on the reasons, addressing the issue 
of quality variation and facilitating the 
optimization of  infant fundus images. 
Methods: This study collected fundus images 
of infants who visited the Shenzhen Eye 
Hospital from January 2004 to January 2021. All 
included images were captured by experienced 
technicians using the RetCam III camera after 
dilating the pupils.   
A total of 3770 retinal images were included in 
the development of the AI model. We classified 
images into 4 categories: acceptable, 
unfocused, overexposed, and underexposed, 
with each category containing 995, 995, 870, 
and 870 images respectively. 
We devise a hybrid framework by combining 
the CNN (Convolutional Neural Network) and 
Transformer structures. The framework employs 
Max-Vit to extract global features and the 
ResNet-18 is selected to extract local features. 
We employ the depth attention fusion module 
to fuse efficiently the high-level features. The 
results are evaluated by accuracy, precision, 
recall, and F1 score. 
Results: After comparing the performance of 
multiple models, we can observe that the 
proposed method obtains the best 
performance and high AUC value. It could 
identify image quality with an average accuracy 
of 93.79%, precision of 93.74%, recall of 93.87%, 
F1 score of 93.78%, and an AUC above 97%.  
Conclusions: The proposed model can 
accurately assess image quality and 
automatically distinguish various kinds of poor 
quality images.  It is promising to provide 
higher quality images for clinical diagnosis and 
scientific research. 

 
 
RMHAS-CapiAV: A Multimodal Retinal 
Microvascular Health Assessment System for 
Noninvasive Biomarker Identification 
First Author: Wang Fai WONG 
Co-Author(s): Danli SHI, Mingguang HE 

Purpose: The retina offers a window into 
systemic health, but traditional vascular analysis 
has limitations in precise quantification. We aim 
to integrate multimodal data with generative 
artificial intelligence (AI) to refine the Retina 
Microvascular Health Assessment System 
(RMHAS) and investigate its associations with 

systemic health markers. 
Methods: Generative adversarial networks 
(GANs) were employed to simulate retinal 
artery-vein patterns from colour fundus 
photography (CFP) and fundus fluorescein 
angiography (FFA) images. The model’s 
accuracy was assessed by the Area Under the 
Receiver Operating Characteristic Curve (AUC). 
The model analysed five segmented vessel 
parameters: calibre, branching angle, tortuosity, 
density, and complexity. The relationship 
between retinal vessel features and clinical traits 
was examined by phenotype-wide association 
study (PheWAS) in the UK Biobank cohort. 
Results: Trained on 6,434 CFP-FFA image pairs 
from 3,052 patients, the RMHAS-CapiAV model 
achieved AUCs of 0.977 and 0.983 for 
segmenting arteries and veins, respectively. The 
PheWAS included 46,206 participants. After 
accounting for confounders, univariate 
correlations were performed between 378 
retinal vessel parameters and 777 non-retinal 
vessel phenotypes, totalling 293,706 
correlations, 6,586 survived the Bonferroni 
correction (P_Bonf = 1.70 × 10^−7 for α = 
0.05), and 19,556 reached the false discovery 
rate threshold (P_FDR = 0.003 for α = 0.05). 
Significant correlations with retinal vessel 
parameters were found for cardiovascular, 
renal, cognitive, ocular, inflammatory, and 
haematological traits. 
Conclusions: This study advances retinal vessel 
analysis by multimodal generative AI to 
construct a detailed retinal vascular atlas. The 
PheWAS results highlight retinal vessel 
fingerprints as non-invasive biomarkers for 
various ocular and systemic conditions, 
enabling tailored health management. 

 
 
RMHAS-Optos: Retinal Vascular Network 
Segmentation and Quantification from Ultra-
widefield Fundus Images using Generative 
Artificial Intelligence 
First Author: Ho Yin CHOW 
Co-Author(s): Danli SHI, Mingguang HE 

Purpose: To develop a deep learning model for 
retina vascular segmentation and automatic 
feature quantification on ultra-widefield fundus 
images using generative artificial intelligence 
(AI). 
Methods: The study collected ultra-widefield 
fundus images data and used it to fine-tune the 
Retina Microvascular Health Assessment System 
Capillary Artery-Vein (RMHAS-CapiAV) model, 
named RMHAS-Optos. External validations 
were performed to assess the model's 
generalizability. The main outcome measures 
were the area under the receiver operating 
characteristic curve (AUC) and F1-score. 
Results: Twenty finely annotated ultra-widefield 
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fundus images were utilized to develop the 
RMHAS-Optos model. The model achieved 
good segmentation accuracy on internal 
datasets, achieving an AUC of 0.928 and an F1 
score of 0.734 for artery segmentation, and 
0.935 and 0.755 for vein segmentation. External 
validation further supported the robustness of 
the model. 
Conclusions: This study developed a highly 
accurate and generalizable retinal vessel 
segmentation model by leveraging the power 
of generative AI. RMHAS-Optos facilitates 
automated analysis of ultra-widefield fundus 
images, offering comprehensive insights into a 
wide range of retinal diseases and advancing 
feature-based management of these 
abnormalities. 

 
 
Have AI-Generated Texts from LLM 
Infiltrated the Realm of Scientific Writing? A 
Large-Scale Analysis of Preprint Platforms 
First Author: Wen SHI 
Co-Author(s): Yingfeng ZHENG 

Purpose: Since the release of ChatGPT in 2022, 
AI-generated texts have begun to influence 
various forms of writing, including scientific 
publications. This study aims to investigate 
whether large language models (LLMs) like 
ChatGPT have infiltrated scientific writing, and if 
so, to what extent and in which contexts this 
has occurred. 
Methods: We analyzed a dataset of preprint 
manuscripts uploaded to arXiv, bioRxiv, and 
medRxiv over the past two years. The latest 
LLM-text detection tool, the Binoculars LLM 
detector, was used to identify AI-generated 
content within these manuscripts. Correlations 
with ChatGPT web search trends were 
examined, and the influence of AI-generated 
texts was assessed across different scientific 
domains, geographic regions, and author 
language backgrounds. 
Results: Our analysis revealed a significant 
presence of AI-generated texts in scientific 
publications. Key findings include (1) a 
correlation between AI influence and ChatGPT 
search trends; (2) widespread use of AI-
generated text across various scientific fields, 
with the highest impact in computer science 
and engineering; (3) variability in AI influence 
based on the geographic location and 
language background of the authors; (4) 
prevalent use of AI in specific manuscript 
sections, particularly in hypothesis formulation 
and conclusion summarization; and (5) a 
positive correlation between AI-generated text 
and the number of citations a paper receives. 
Conclusions: AI-generated text is becoming an 
integral part of scientific writing, with significant 
benefits in terms of impact. However, this trend 

raises important questions about regulation 
and ethical guidelines for the responsible use of 
AI in academic publishing. 

 

 
 

 
 

Pre Versus Post Cataract Surgery 
Classification of iTrace Images Using a Novel 
Machine Learning Algorithm 
First Author: Michael MAHR 

Purpose: iTrace wavefront scans are often 
acquired serially for patients who have 
undergone cataract surgery.   Unfortunately, 
there is typically no indexing of tests regarding 
phakic status.  Being able to label iTrace scans 
as pre versus cataract surgery would allow for 
more advanced analytics related to the optical 
impact of the cataract surgical event.  In that 
context, the purpose of this study is to 
determine if a machine learning algorithm can 
be trained to automatically classify iTrace scan 
images as pre versus post cataract surgery. 
Methods: A machine learning neural net was 
trained to automatically classify iTrace scans as 
either pre or post cataract surgery.  Results 
were then compared to the known phakic 
status from the electronic medical record.  
Results: A total of 5,099 iTrace scans were 
classified using the ML algorithm.   Of the 3,366 
pre-op cataract surgery scans, 3,338 (99.2%) 
were correctly labeled as pre-op and 28 (0.8%) 
were incorrectly labeled as post-op.  For the 
1,733 post-op cataract surgery scans, 1,654 
(95.4%) were correctly labeled as post-op and 
79 (4.6%) were incorrectly labeled as pre-
op.  The overall accuracy was 97.9% and the 
balanced accuracy 97.3%.   
Conclusions: A machine learning model has 
been developed which can accurately classify 
iTrace scans as either pre versus post cataract 
surgery.  This has the potential to facilitate 
more advanced analytics regarding optical 
changes related to cataract surgery. 

 
 
Biological Potential Of Tectoridin In The 
Medicine For Their Effectiveness Against Rat 
Lens Aldose Reductase With Underline 
Molecular Mechanism 
First Author: Kanika PATEL 

Purpose: Polyphenols are a group of plant 
secondary metabolites found to be present in 
the plants and their derived products. 

CATARACT 
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Polyphenols are natural antioxidants and are 
produced in plants against pathogens and 
oxidative stress. Fruits, vegetables, cereals, 
legumes are some of the main source of 
polyphenols. Tectoridin was found to be 
present in the Pueraria thunbergiana and 
Belamcanda chinensis.  
Methods: Biological importance of tectoridin in 
the medicine has been investigated through 
scientific data analysis of different scientific 
research works. Biological importance of 
tectoridin has been tested for their aldose 
reductases inhibitory potential against rat lens 
through scientific data analysis of different 
scientific research work to know their biological 
importance in the diabetes.  
Results: Scientific data analysis of different 
research works revealed the biological 
importance of tectoridin in the medicine. 
Scientific data analysis of different scientific 
research work revealed the therapeutic 
potential of tectoridin in the medicine. Scientific 
research data analysis signified the biological 
importance of tectoridin on rat lens aldose 
reductase enzymes.  
Conclusions: Scientific data analysis of different 
research work revealed the biological 
importance of tectoridin.  

 
 
The LISA-PPV Formula: An Ensemble 
Artificial Intelligence-Based Thick Intraocular 
Lens Calculation Formula for Vitrectomized 
Eyes 
First Author: Jiaqing ZHANG 
Co-Author(s): Xuhua TAN, Lixia LUO 

Purpose: To investigate the relationship 
between effective lens position (ELP) and 
patient characteristics, and to further develop a 
new intraocular lens (IOL) calculation formula 
for cataract patients with previous pars plana 
vitrectomy (PPV). 
Methods: A total of 2793 age-related cataract 
patients (group 1) and 915 post-PPV cataract 
patients (group 2) who underwent 
phacoemulsification with IOL implantation were 
included. The ELP of two groups was compared 
and the association between ELP and patient 
characteristics was further evaluated using 
standardized multivariate regression 
coefficients. An ensemble artificial intelligence-
based ELP prediction model was developed 
using a training set of 810 vitrectomized eyes, 
and a thick-lens IOL formula (LISA-PPV) was 
constructed and compared with seven existing 
formulas on an external multi-center testing set 
of 105 eyes. 
Results: Compared to eyes with age-related 
cataract, vitrectomized eyes showed a similar 
ELP distribution (P = 0.19), but different 
standardized coefficients of preoperative 

biometry for ELP. The standardized coefficients 
also varied with the type of vitreous 
tamponade, history of scleral buckling, and 
ciliary sulcus IOL implantation. The LISA-PPV 
formula showed the lowest mean and median 
absolute prediction error (MAE: 0.63 D; MedAE: 
0.44 D), and the highest percentages of eyes 
within ± 0.5 D of prediction error (57.14%) in the 
testing dataset. 
Conclusions: The ELP prediction required 
optimization specifically for vitrectomized eyes 
based on their biometric and surgical 
characteristics. The LISA-PPV formula is a useful 
and accurate tool for determining IOL power in 
cataract patients with previous PPV (available 
at http://ppv-iolcalculator.com/). 

 
 
The Longitudinal Changes in the Macular 
Structure and the Prognosis of Vision after 
Cataract Surgery in Children 
First Author: Zhenzhen LIU 
Co-Author(s): Hongxuan ZENG 

Purpose: This study goal is to establish 
reference ranges for retinal structure 
parameters in children after cataract surgery. It 
also elucidates the relationship between retinal 
structural changes and visual prognosis. 
Methods: Prospective controlled experiment. 
The surgical eye group and the healthy control 
eye group underwent OCT examinations at 
postoperative days 7, 1 month, 3 months, and 1 
year. Measurements were taken at the central 
fovea and in four directions (superior, inferior, 
nasal, temporal) at distances of 1000μm and 
2000μm from the central point to determine 
the thickness of the inner and outer retinal 
layers.At the center of the fovea, additional 
measurements of the outer nuclear layer, the 
inner segments of the photoreceptor cells, and 
the outer segments of the photoreceptor cells 
were taken. Concurrently, longitudinal 
assessments of refractive error, axial length and 
best-corrected visual acuity were conducted. 
Results: In classic method of nucleus extraction 
This study included a total of 53 patients (76 
eyes). One year after surgery, the thickness of 
the inner and outer retinal layers at a distance 
of 1000μm from the center point showed 
significant differences compared to 7 days 
post-surgery. One year after the surgery, there 
is a significant difference in the thickness of the 
photoreceptor outer segments at the center of 
the fovea compared to one month after the 
surgery. 
Conclusions: After cataract surgery, changes in 
the thickness of the inner and outer layers of 
the child's retina can affect the quality of vision. 
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The Distribution, Longitudinal Change, and 
its Correlation with Visual Prognosis of 
Macula Development among Postoperative 
Pediatric Cataract  
First Author: Zhenzhen LIU 
Co-Author(s): Yanyu SHEN 

Purpose: Pediatric cataract stands as the 
predominant cause of blindness in children 
within developing nations. Despite surgical 
intervention and subsequent amblyopia 
therapy, a subset of these children face a less-
than-ideal prognosis, and it potentially linked 
to the early visual deprivation that disrupts the 
natural maturation of the macula. The study 
seeks to bridge the gap concerning the specific 
traits of the pediatric cataract cohort affected 
by macular underdevelopment and to enhance 
the understanding of factors that affect the 
visual prognosis following cataract surgery in 
children.  
Methods: Prospective cohort study. It 
encompasses patients aged 0-18 diagnosed 
with congenital and developmental cataract, 
having been extracted cataract in Zhongshan 
Ophthalmic Center between January 2018 and 
March 2024. For these three distinct cohorts—
—unilateral, bilateral and fellow eyes group, 
imaging was conducted using the DRI OCT 
Triton at six postoperative intervals: especiall 7 
days, 1 month and 1 year. 
Results: This study included 97 children (194 
eyes), with an average age of (70.0 ± 34.1) 
months, (range: 3-167 months), of which there 
were 56 male children (57.7%) and 42 female 
patients (42.3%). The macular development 
grading within one month post-surgery: Grade 
1: 6 eyes (3.09%), Grade 2-3: 0 eyes (0.00%), 
Grade 4: 1 eye (0.51%). 
Conclusions: Among pediatric cataract, the 
grading of macula development is 
predominantly characterized by "Normal" and 
"Grade 1". Post-surgery, when the form vision 
deprivation is alleviated, the developmental 
condition of the macular region emerges as a 
significant predictive marker for the prognosis 
of the evolution of visual functions. 

 

 
 
 

Fresh Human Myopic Lenticule Intrastromal 
Implantation for Keratoconus Using SMILE 
Surgery in a Long-Term Follow-Up Study 
First Author: Ceren E. SEMIZ 
Co-Author(s): Gamze TANRIVERDI, Merjem 
PURELKU, Njomza HIMA-MUSA 

Purpose: To investigate new intrastromal 
histological structures that develop after 
myopic human lenticular implantation in 
keratoconus with femtosecond laser–assisted 
small incision lenticule extraction (SMILE) 
surgery using transmission electron microscopy. 
Methods: Sixty eyes with advanced 
keratoconus indicated for corneal 
transplantation were included in this study. 
Fresh myopic lenticular implants were placed in 
all eyes through SMILE surgery. Lenticular 
implants were extracted from patients with 
myopic refractive errors of the cornea, 
untreated keratoconus, and treated 
keratoconus following 1, 2, and 3 years of 
surgery. These five lenticular samples were 
examined under the electron microscope and 
compared. 
Results: Disorganized and thinned collagen 
fibers were observed in the stroma with 
degenerative stromal cells (telocyte-like cells 
and keratocytes) in the keratoconic cornea. 
Apoptotic bodies and cell debris were easily 
observed near the disorganized fibers. In 
contrast, the myopic refractive error of the 
control and treatment groups demonstrated 
well-organized parallel lamellar structures. 
Healthy keratocytes and telocyte-like cells were 
observed in samples obtained 1, 2, and 3 years 
after lenticular implantation. Thus, telocyte-like 
cells may be activated by appropriate stimuli, 
such as stem cells, and be involved in stromal 
regeneration. 
Conclusions: Fresh myopic intrastromal 
lenticular implantation is a safe, economical, 
and reliable technique that leads to increased 
corneal thickness, improved visual acuity, and 
the regeneration of healthy keratocytes and 
telocyte-like cells that are involved in stromal 
regeneration. 

 
 
Impact of "Golden Standard" Label Errors on 
Evaluating Performance of Deep Learning 
Model in Diabetic Retinopathy Screening: A 
National Real-world Validation Study 
First Author: Yueye WANG 
Co-Author(s): Xiaotong HAN, Mingguang HE 

Purpose: To assess the accuracy of a custom 
deep learning (DL) algorithm on classifying 
diabetic retinopathy (DR) and further 
demonstrate how the label errors may 
contribute to this assessment in a national DR 
screening program. 
Methods: Fundus photographs from a 
nationwide DR screening program were 
analyzed to identify the presence of referable 
DR by both (1) manual grading and (2) a DL-
based DR screening algorithm. To assess the 
accuracy of the labels, a random sample of 
images with disagreement between the DL 
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algorithm and labels were adjudicated by 
ophthalmologists. The error rates of labels in 
this sample were then used to correct the 
number of negative and positive cases in the 
entire dataset, serving as the post-correction 
labels. The DL algorithm's performance was 
evaluated against both the pre- and post-
correction labels. 
Results: The analysis included 736,083 images 
from 237,824 participants. The DL algorithm 
exhibited a gap between the lab performance 
and the real-world performance in this national 
dataset, with a sensitivity decrease of 12.9 % 
(92.5% vs. 79.6%, P<.001) and a specificity 
decrease of 6.9% (98.5% vs. 91.6%, P<.001). In the 
random sample, 63.6% (560/880) of negative 
images and 5.2% (140/2,710) of positive images 
were misclassified in pre-correction human 
labels. The estimated label error rate for the 
entire dataset was 1.2%. The label correction 
was estimated to bring about 12% 
enhancements in the estimated sensitivity of 
the DL algorithm (P <.001) 
Conclusions: The label errors based on human 
image grading, despite in a small percentage, 
could significantly affect the performance 
evaluation of DL algorithms in real-world DR 
screening. 

 
 
Progression Patterns and Risk Factors of 
Axial Elongation in Young Adults with Non-
Pathologic High Myopia: Three-year Large 
Longitudinal Cohort Follow-Up 
First Author: Kangjie KONG 
Co-Author(s): Jingwen JIANG, Xiulan ZHANG 

Purpose: To investigative the progression 
patterns and risk factors of axial elongation in 
young adults with non-pathologic high myopia. 
Methods: A total of 1043 eyes of 563 
participants (3515 medical records) aged 18 to 
50 years with non-pathologic high myopia 
(axial length [AL] ≥ 26 mm; myopic 
maculopathy < diffuse chorioretinal atrophy; 
without posterior staphyloma) were included 
from 1546 participants (6318 medical 
records). Annual axial elongation was calculated 
via linear mixed-effect models. The associated 
risk factors of axial elongation were determined 
by ordinal logistic regression analysis, with 
generalized estimate equations for eliminating 
an interocular correlation bias. 
Results: Based on 5359 times of AL 
measurements, the annual axial elongation of 
participants (mean [SD] age 31.39 [9.22] years) 
was 0.03 mm/year (95% confidence interval 
[CI], 0.03-0.04, P < 0.001) during a 30.23 (6.06) 
months’ follow-up. Severe (> 0.1 mm/year), 
moderate (0.05-0.09 mm/year), mild (0-0.049 
mm/year), and nil (≤ 0 mm/year) elongation 
was observed in 122 (11.7%), 211 (20.2%), 417 

(40.0%), and 293 (28.1%) eyes. The following risk 
factors were significantly associated with axial 
elongation: baseline AL≥ 28 mm (odds ratio 
[OR], 4.23; 95%CI, 2.95-6.06; P < 0.001); age < 
40 years (OR, 1.64; 95%CI, 1.18-2.28; P = 0.003); 
axial asymmetry(OR, 2.04; 95%CI, 1.26-3.29; P = 
0.003), and women (OR, 1.52; 95%CI, 1.13-
2.2.05; P = 0.006). Using anti-glaucoma 
medications was a protective factor (OR, 
0.46; 95%CI, 0.27-0.79; P = 0.005), which slowed 
75% of axial elongation from 0.04 (0.06) to 0.01 
(0.06) mm/y (P < 0.001). 
Conclusions: Axial elongation continued in 
young adults with non-pathologic myopia. Risk 
factors included longer baseline AL and axial 
asymmetry, younger age, and woman. 

 
 
Analysis of Disease Spectrum of Emergency 
Cases in an Eye Hospital: a Retrospective 
Cohort Study Based on Database 
First Author: Xin LI 
Co-Author(s): Feiping YU 

Purpose: To understand the distribution and 
disease characteristics of ophthalmic 
emergency patients, and to provide evidence-
based support for standardizing disease 
diagnosis process, rational allocation of 
emergency resources and improving the quality 
of emergency service by investigating the 
characteristics of emergency patients in an eye 
hospital. 
Methods: The information of patients who 
visited the emergency department of an eye 
specialist hospital from January 2018 to January 
2023 was retrospectively analyzed, including 
general demographic data such as gender and 
age of patients. The time of visiting the doctor, 
the season of onset, the initial diagnosis, etc. 
Excel and SPSS22.0 software were used to 
analyze the data. The t test was used to 
compare the means, and the X

2
 test was used 

to compare the counts between groups. 
Results: The male to female ratio was 1:1.11. 
The youngest patient was 1 month and 6 days 
old, and the oldest was 122 years old. There 
were two peaks in the age distribution of the 
patients: < 14 years old and 41-50 years old, 
accounting for 32.58% and 29.36% of the total 
number of patients, respectively. The number of 
daytime patients was 5945, accounting for 
36.47% of the total number of patients. The 
number of visits at night was 10354, accounting 
for 65.53%.  
Conclusions: According to this characteristic, 
emergency personnel and facilities should be 
increased timely, and coping measures should 
be taken in advance to improve the efficiency 
of patients. Ophthalmic emergency and critical 
patients are mainly young and middle-aged, 
and are more common in winter and spring.  
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Analysis of Patients Undergoing Daytime 
Surgery in an Eye Hospital in Tianjin 
First Author: Xin LI 
Co-Author(s): Feiping YU 

Purpose: To understand the situation of day 
surgery in an eye hospital in Tianjin, so as to 
provide the focus and basis for further 
promotion of day surgery, and promote the 
promotion of day surgery in other medical 
institutions in China. 
Methods: The data of patients undergoing 
ophthalmic day surgery in a hospital from 
January 2018 to January 2023 were 
retrospectively analyzed. The clinical data such 
as the number of day surgery completed, 
disease categories, surgical methods, the ratio 
of day surgery to elective surgery, the 
withdrawal rate and reasons for day surgery 
were statistically analyzed. SPSS 22.0 statistical 
software was used to establish a database for 
analysis. 
Results: The number of day surgery showed an 
increasing trend year by year. The top five 
diseases were cataract (72.08%), diabetic 
retinopathy (19.55%), pediatric strabismus 
(5.27%), pterygium (1.28%) and retinal 
detachment (0.61%). The rate of 
phacoemulsification and intraocular lens 
implantation in different years was statistically 
significant (X

2
=177.034, P< 0.0001). Pearson 

correlation coefficient was r=-0.991(P=0.001). 
The dropout rate of day surgery patients was 
1.61%, and the proportion of patients who did 
not attend the hospital as agreed was the 
highest (33.09%). 
Conclusions: We should continue to change 
the nursing service mode of ophthalmic day 
surgery, strengthen the safety management of 
high-risk patients,improve the medical 
experience and satisfaction of patients, so that 
more patients can obtain high-quality medical 
services, so as to alleviate the contradiction 
between supply and demand, promote the 
process of health reform, and implement the 
goals of health reform. 

 
 
Economic Evaluation for Medical Artificial 
Intelligence: Accuracy vs. Cost-Effectiveness 
in a Diabetic Retinopathy Screening Case 
First Author: Xiaotong HAN 
Co-Author(s): Yueye WANG, Chi LIU, Lei 
ZHANG, Mingguang HE 

Purpose: Artificial intelligence (AI) models have 
shown great accuracy in diabetic retinopathy 
(DR) screening. However, to implement AI in 
the real-world, it's essential to consider cost-
effectiveness. This study aimed to evaluate the 
trade off between AI model performance and 

the long-running cost-effectiveness in a real-
world DR screening setting. 
Methods: We conducted an economic 
evaluation in a nationwide DR screening 
program of China, comprising 251,535 
participants with diabetes. From a societal 
perspective, a hybrid decision tree/Markov 
model was built to simulate the DR progression 
over 30 years. We tested a validated AI 
model with 1100 different diagnostic 
performances (sensitivity/specificity pairs) and 
modeled annual screening scenarios. The Status 
quo was defined as the scenario with the most 
accurate performance. The incremental cost-
effectiveness ratio (ICER) was calculated for 
other scenarios against the status quo.  
Results: Six scenarios were cost-saving and 7 
were cost-effective, compared to the status 
quo (sensitivity/specificity: 93.3%/87.7%). The 
minimum level of sensitivity and specificity to 
achieve either cost-saving or cost-effectiveness 
were 88.2% and 80.4%, respectively. The most 
cost-effective model exhibited higher sensitivity 
(96.3%) and lower specificity (80.4%) than the 
status quo. In settings with higher DR 
prevalence and WTP levels, the AI needed 
higher sensitivity for optimal cost-
effectiveness.  
Conclusions: In real-world DR screening, the 
most accurate AI model may not be the most 
cost-effective. Cost-effectiveness should be 
independently evaluated, which is most likely to 
be affected by the AI's sensitivity. 

 
 
Widefield Swept‑Source Optical Coherence 
Tomography Angiography Metrics 
Associated with Neovascularization of the 
Disc in Patients with Proliferative Diabetic 
Retinopathy 
First Author: Yuman LI 
Co-Author(s): Xiaofeng HUANG, Mingsi CHI, 
Zhongning HUANG, Ying CUI 

Purpose: Proliferative diabetic retinopathy is a 
severe stage of diabetic retinopathy 
characterized by retinal neovascularization, 
which can lead to complications like vitreous 
hemorrhage and retinal detachment. This study 
aims to investigate the characteristics and 
factors of neovascularization of the disc(NVD) 
using widefield swept-source optical coherence 
tomography angiography(WF SS-OCTA). 
Methods: Patients with diagnosed diabetes and 
unilateral NVD development underwent WF SS-
OCTA examination at Guangdong Provincial 
People's Hospital between March and 
September 2023. Exclusion criteria: Patients 
with other eye diseases causing 
neovascularization, poor imaging quality on WF 
SS-OCTA due to opacification or inability to 
fixate, and scanning signal strength <7. Data on 
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optic disc and macular vascular density, retinal 
non-perfusion area, and macular choroidal 
vascular index were collected for both eyes. 
Data analysis was conducted using SPSS 25.0 
software. The Shapiro-Wilk test confirmed that 
all data followed a normal distribution. Paired t-
tests were used to compare measurement data, 
with significance set at P<0.05. 
Results: Nine patients (18 eyes) with unilateral 
NVD were included, consisting of 5 males (10 
eyes) and 4 females (8 eyes) aged 35-70 years. 
Among them, 9 had type 2 diabetes with a 
disease duration of 2-30 years, random blood 
glucose levels ranging from 5.29-16.3 mmol/L, 
and glycosylated hemoglobin levels of 4.1%-
12.2%. Eyes with NVD had lower macular 
vascular density and larger area of retinal non-
perfusion compared to eyes without NVD 
(P=0.046, P=0.036). There were no significant 
differences in other vascular measurements 
(P>0.05). 
Conclusions: NVD development may be 
related to macular ischemia and retinal non-
perfusion in the peripheral retina. 

 
 
Predicting Vision-Threatening Diabetic 
Retinopathy in Patients with Type 2 Diabetes 
Mellitus: Systematic Review, Meta-Analysis, 
and Prospective Validation Study 
First Author: Yanhua LIANG 
Co-Author(s): Honghua YU, Yijun HU 

Purpose: To develop a risk prediction model of 
vision-threatening diabetic retinopathy (VTDR) 
based on systematic review and meta-analysis, 
and validate the model by using two Chinese 
cohorts. 
Methods: Cohort studies that reported 
predictors of VTDR in patients with type 2 
diabetes mellitus (T2DM) were systematically 
retrieved from seven databases from their 
inception to December 2023. Predictors 
reported in two or more studies were extracted 
and their corresponding relative risks (RRs) 
were combined using meta-analysis to obtain 
pooled RRs. Only predictors with statistically 
significant pooled RRs were selected to develop 
the model. We also collected two Chinese 
cohorts of T2DM patients as the validation set 
and assessed the discrimination and calibration 
performance of the model by the time-
dependent ROC curve and calibration curve. 
Results: Twenty-one cohort studies involving 
622,490 patients with T2DM were included in 
the meta-analysis. Age of diabetes onset, 
duration of diabetes, HbA1c, eGFR, 
hypertension, high albuminuria and diabetic 
treatment were used to construct the prediction 
model. The model was validated in a 
prospective multicenter cohort of 555 patients 
with a median follow-up of 52 months. The 

area under the curve (AUC) of the model were 
0.904, 0.846, 0.834 and 0.886 for 3

th
, 5

th
, 8

th
 and 

10
th
 follow-up years, respectively. Different cut-

off value of each year provided the optimal 
balance between sensitivity and specificity. The 
data points of the calibration curves for each 
year closely surround the corresponding 
dashed line. 
Conclusions: The risk prediction model of 
VTDR based on systematic review and meta-
analysis has high discrimination and calibration 
performance based on validation cohorts. 

 
 
Oculomic Profile Improves Prediction of 
Individual Multi-Disease Outcomes 
First Author: Shaopeng YANG 
Co-Author(s): Ziyu ZHU, Huangdong LI, Riqian 
LIU, Wei WANG 

Purpose: To explore the potential of retinal 
biomarkers derived from multimodal imaging 
(oculomics) to inform on multi-disease risk 
beyond for the onset of 24 common systemic 
conditions. 
Methods: This multicenter, multi-ethnic cohort 
study included 35,803 participants with baseline 
ocular multimodal imaging from the UK 
Biobank (UKB) and 2,975 participants from the 
Guangzhou Diabetic Eye Study (GDES). An 
elastic net model was trained on 112 imaging 
markers to learn disease-specific oculomic 
states, whose predictability was then compared 
against traditional clinical predictors in a fully 
withheld test set of the UKB participants. Model 
performance was evaluated using the C-
statistic, net classification improvement (NRI), 
integrated discrimination improvement (IDI), 
calibration, and clinical utility, with external 
validation in the GDES cohort. 
Results: Oculomic states were associated with 
the incidence of all examined conditions (all P 
<0.001). OCT-derived neurodegenerative 
metrics were associated more with neurological 
outcomes, while fundus photograph-derived 
microvascular metrics were more associated 
with cardiometabolic outcomes. Combining 
oculomic states with age and sex improved or 
matched the performance of existing predictors 
for 18 and 14 of the 24 outcomes over 5- and 
10-year prediction, respectively. Moreover, 
oculomic state added predictive value over 
comprehensive clinical predictors for 11 
common diseases (all P <0.05). Decision curve 
analyses confirmed the clinical utility of these 
improvements across various decision 
thresholds, with notable enhancements in NRIs 
and IDIs observed in both cohorts (all P <0.05). 
Conclusions: Highly user-friendly, non-invasive 
oculomic profiling is effective in assessing and 
monitoring multiple organ systems. These 
biomarkers hold the promise of overcoming 
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healthcare access barriers, especially in 
resource-limited settings. 

 
 
Shared Whole Environmental Etiology 
between Alzheimer's Disease and Age-
Related Macular Degeneration  
First Author: Xueli ZHANG 
Co-Author(s): Shunming LIU, Min LI 

Purpose: The comorbidity of Alzheimer's 
disease (AD) and age-related macular 
degeneration (AMD) has been established in 
clinical and genetic studies. There is growing 
interest in determining the shared 
environmental factors associated with both 
conditions. Recent advancements in record 
linkage techniques enable us to identify the 
contributing factors to AD and AMD from a 
wide range of variables. 
Methods: We firstly constructed a knowledge 
graph based on the literature, which included 
all statistically significant risk factors for AD and 
AMD. An Environment-Wide Association Study 
(EWAS) was conducted to assess the 
contribution of various environmental factors to 
the comorbidity of AD and AMD based on the 
UK biobank. 
Results: Based on the conditional QQ plots and 
Bayesian algorithm, several shared 
environmental factors were identified, which 
could be categorized into the domains of 
health condition, biological sample parameters, 
body index, and attendance availability. 
Conclusions: We generated a shared etiology 
landscape for AD and AMD by combining 
existing knowledge with our novel findings. 

 
 
Retina Capillary Quantification and Incident 
Stroke 
First Author: Mayinuer YUSUFU 
Co-Author(s): Danli SHI, Xianwen SHANG, 
Mingguang HE 

Purpose: To investigate the associations 
between retinal capillary features and risk of 
incident stroke and predictive value 
of retinal capillary features. 
Methods: We used Retina-Based Microvascular 
Health Assessment System (RMHAS) to extract 
retinal capillary features from the fundus 
images from the UK Biobank. We used RMHAS 
to assess the quality of images. Images with 
quality assessed as “Reject” were removed. For 
each participant, only one image with the best 
quality was kept. Before analysis, the capillary 
measurements were scaled to standard 
deviation (SD) unit. To address collinearity 

among variables, we performed feature 
selection with Least Absolute Shrinkage and 
Selection Operator. Subsequently, Cox 
proportional hazards regression and Logistic 
Regression were performed.  
Results: A total of 44428 participants had 
eligible images. After excluding 602 with self-
reported stroke at baseline, 43826 participants 
were included in the analysis. During a median 
follow-up time of 13.78 years, 789 incident 
stroke events were recorded. Six variables were 
selected with LASSO. The Cox model adjusting 
for age, sex, smoking habits, body mass index, 
systolic blood pressure and multiple testing 
revealed that all 6 variables significantly 
associated with incident stroke. Each SD change 
in those variables was associated 
with 7.2%~14.5% increased incident stroke risk. 
The Logistic Regression showed an Area under 
the Curve (AUC) of 0.722 when 
using selected variables with age and sex.  
Conclusions: All LASSO-selected variables 
showed strong associations with incident stroke 
in the adjusted model. In addition, an AUC of 
0.722 using those variables with age and sex 
suggested their added value as predictors of 
incident stroke.  

 
 
Retinal Vascular Features and Risk of Aortic 
Aneurysm: Prospective Cohort Study and 
Mendelian Randomization Analysis 
First Author: Cong LI 
Co-Author(s): Yu HUANG, Lei LIU, Xiaohong 
YANG, Honghua YU 

Purpose: To investigate the effect of retinal 
vascular features (RVFs) on the risk of aortic 
aneurysm using observational and Mendelian 
randomization designs. 
Methods: The prospective study included 50 
410 UK Biobanks participants with gradable 
fundus images and without a history of 
diagnosed aortic aneurysm at recruitment were 
included for analysis. A fully automated artificial 
intelligence system was used to extract 
quantitative measurements of multidimensional 
RVFs. For the Mendelian randomization study, 
single-nucleotide polymorphisms associated 
with RVFs were identified from a genome-wide 
association study. Summarized data for genetic 
associations with aortic aneurysms (including 
abdominal aortic aneurysm, and thoracic aortic 
aneurysm) and their associated risk factors 
(including smoking, blood pressure, body mass 
index, and blood lipid) were obtained from 
publicly available data. 
Results: Epidemiologically, the variability of 
retinal vein diameter, angle of arterial and 
venous branches, and length of veins were 
associated with the incident aortic aneurysm. 
Similarly, the variability of retinal vein diameter, 
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length of arteries, and variability of venous 
tortuosity were associated with the incident 
aortic aneurysm. Genetically, we confirmed the 
causal relationship between risk factors and 
aortic aneurysm. Further, we found the causal 
association of body mass index and blood 
pressure with aortic aneurysm. 
Conclusions: We identified the significant 
association between certain RVFs and the risk 
of aortic aneurysm, and further revealed these 
associations might mediated by the common 
shared risk factors. The non-invasive nature of 
fundus photography and recent developments 
in the quantification of RVFs enable it as a 
promising early warning tool. 

 
 
Unilateral Visual Impairment Prevalence of 
Myopia: A Community-Based Study 
First Author: Zehua JIANG 
Co-Author(s): Zhe PAN, Yih Chung THAM, Tien 
Yin WONG, Yaxing WANG 

Purpose: This study aims to explore the 
prevalence of visual impairment (VI) among 
individuals with myopia using a community-
based health dataset, providing insights for 
monitoring low and high myopia. 
Methods: A community-based cohort of 4,045 
myopia subjects was analyzed and only the 
poorer-seeing eyes were included. All eyes 
were divided into two groups: 2,002 low 
myopia eyes (-6.00D < Refractive error ≤ -
1.00D) and 2,043 high myopia eyes (Refractive 
error ≤ -6.00D). The prevalence of VI was 
calculated based on presenting visual acuity 
and analyzed further by severity (mild, 
moderate, severe, and blindness according to 
WHO standards), age (in 10-year intervals), and 
refraction (in -1.00 diopter intervals). 
Results: VI prevalence was 3.85% in the low 
myopia and 12.29% in the high myopia group 
(p<0.001). VI prevalence significantly increased 
with age, particularly for individuals over 50 
(p<0.001). VI prevalence was three times higher 
in those over 50 (7.85% vs. 21.69%) and 
continued to increase with each additional 
decade in high myopia group, while low 
myopia group, prevalence was twice as high 
(3.24% vs. 6.62%). For advancing refraction, VI 
prevalence was three times higher (4.42% vs. 
11.08%) with refraction less than -6.00D and 
further increased with refraction less than -
10.00D (11.22% vs. 29.00%). Severity of VI 
increased with age (blindness rising from 0% to 
15.69%) and refraction (from 0% to 20.83%) in the 
high myopia group. 
Conclusions: Individuals with high myopia 
experience significantly higher and more severe 
VI compared to low myopia, particularly those 
over 50 years old, and with refraction below -
6.00 and -10.00 diopters. 

Bringing Vision Care to Low-Access Areas: 
Evaluating a Mobile Presbyopia Correction 
Initiative in Rural Bangladesh 
First Author: Md Asadur RAHMAN 
Co-Author(s): Mohammad S. HOSEN, Ariful 
HAQUE, Tajwar HOQUE, Ishtiaq MOHIUDDIN 

Purpose: To evaluate the effectiveness of a 
mobile presbyopia correction initiative in rural 
communities of Bangladesh. This initiative of 
SAJIDA Foundation seeks to improve vision care 
accessibility, reduce the prevalence of 
uncorrected presbyopia, and uncover additional 
eye health needs in this underserved 
demographic. 
Methods: A cross-sectional study was 
conducted from December 2023 to June 2024. 
It analyzed the data that was collected by 
mobile eye care units staffed with trained 
personnel who conducted vision screenings in 
43 selected rural areas of Bangladesh. This 
study recorded the number of eye screenings, 
presbyopia cases identified, spectacles 
distributed, spectacle power needs, and first-
time users. It also gathered information on 
demographic and livelihood details to evaluate 
the initiative’s effectiveness and outreach. 
Results: The study found that 66% of the total 
18224 participants who underwent screening 
had presbyopia, with female participants being 
the most prevalent (67%). The presbyopia 
correction ratio is 81:89 among the identified 
males and females. Notably, 81% of participants 
wore spectacles for the first time, indicating 
substantial reach and impact. Cataract was the 
most common condition, accounting for 26% of 
all referred cases, while myopia and pterygium 
accounted for 22% and 19%, respectively. This 
study also revealed a significant improvement 
in livelihoods among the presbyopia-corrected 
participants, which requires further evaluation. 
Conclusions: Mobile eye care initiatives can 
improve vision health, particularly in correcting 
presbyopia, in areas with limited healthcare 
access. This study suggests larger-scale 
investigations to verify these results and 
evaluate their long-term effects on overall well-
being. 

 
 
Initial Thinning Rate of the Peripapillary 
Retinal Nerve Fiber Layer and Risk of 
Development of Diabetic Retinopathy: A 4-
Year Prospective Cohort Study 
First Author: Huangdong LI 
Co-Author(s): Shaopeng YANG, Ziyu ZHU, 
Wenyong HUANG, Wei WANG 

Purpose: To investigate whether the rapid rate 
of peripapillary retinal nerve fiber layer (pRNFL) 
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thinning in short-term is associated with the 
future risk of developing diabetic retinopathy 
(DR). 
Methods: This prospective cohort study utilized 
four-year follow-up data from the Guangzhou 
Diabetic Eye Study. pRNFL thickness was 
measured by swept-source optical coherence 
tomography. DR was graded by seven-field 
fundus photography after dilation of the pupil. 
Correlations between pRNFL thinning rate and 
DR were analyzed using logistic regression. The 
additive predictive value of the prediction 
model was assessed using the C-index, net 
reclassification index (NRI), and integrated 
discriminant improvement index (IDI). 
Results: A total of 1012 diabetic patients (1,012 
eyes) without DR at both baseline and 1-year 
follow-up were included. Over the four-year 
follow-up, 132 eyes (13.04%) developed DR. 
After adjusting for confounding factors, a faster 
rate of initial pRNFL thinning was significantly 
associated with the risk of DR (odds riatio per 
SD decrease, 1.15; 95% CI: 1.08, 1.23; P < 0.001). 
Incorporating either the baseline pRNFL 
thickness or its thinning rate into conventional 
prediction models significantly improved 
discriminatory power. Adding the rate of pRNFL 
thinning further enhanced the discriminative 
power compared to models with only baseline 
pRNFL thickness (C-index increased from 0,685 
to 0.731; P=0.040). The IDI and NRI were 0.114 
and 0.463 (P < 0.001). 
Conclusions: The rate of initial pRNFL thinning 
was associated with DR occurrence and 
improved discriminatory power of traditional 
predictive models. This provides new insights 
into the management and screening of DR. 

 
 
The Role of Telemedicine in Managing 
Corneal Pathologies in North India 
First Author: Nikunj PATEL 
Co-Author(s): Meenal KATARIA, Manvi 
AGGARWAL, Shalinder SABHERWAL, Manisha 
ACHARYA, Birendra PRATAP, Nagma ANSARI 

Purpose: This study aimed to assess the impact 
of telemedicine in managing corneal 
pathologies of patients presenting at vision 
centres in suburban and rural areas. 
Methods: Tele-ophthalmology consultations 
were centralised at a nodal centre in Delhi for 
80 vision centres. Vision technicians at these 
centres registered patient demographics, 
performed preliminary examinations, and 
captured unstained and fluorescein-stained 
images. These details were uploaded onto an 
in-house telemedicine software. A cornea 
specialist reviewed the patient files and images, 
made a diagnosis, and uploaded the treatment 
plan, which the vision technician then explained 
to the patient. Video tele-consult was done 

whenever required. 
Results: From February to May 2024, 2014 
patients with corneal pathologies were 
consulted via telemedicine. The most common 
pathologies were corneal opacity (23.5%), 
pterygium (21.7%), corneal ulcer (14.2%), corneal 
foreign body (12%), and corneal epithelial defect 
(11.8%). Of these, 929 patients were managed at 
the vision centres, while 1057 were referred to 
secondary centres for further management. 
Corneal foreign bodies and epithelial defects 
were the most common pathologies managed 
at vision centres. Of the 1047 referred patients, 
466 reported to secondary centres. Common 
pathologies for referral included corneal 
opacities (32.4%), pterygium (27.7%), and corneal 
ulcers (22%). Five patients with corneal melt and 
three with corneal tear were referred and 
managed at the secondary centre. 
Conclusions: Telemedicine is an effective tool 
for providing specialist care in rural and 
suburban areas. As a primary-level intervention, 
it can alleviate the strain on the healthcare 
system and reduce the incidence of preventable 
blindness caused by corneal pathologies. 

 
 
Using the Asia Pacific Ocular Imaging Society 
OCT Criteria in Screening for Polypoidal 
Choroidal Vasculopathy among Filipino Eyes 
with Neovascular Age-Related Macular 
First Author: Jonathan P. LACANILAO 
Co-Author(s): Jose C. ARTIAGA 

Purpose: To determine the proportion of eyes 
with optical coherence tomography (OCT) 
features of polypoidal choroidal vasculopathy 
(PCV) among patients diagnosed as 
neovascular age-related macular degeneration 
(nAMD) based on Asia-Pacific Ocular Imaging 
Society (APOIS) Diagnostic Criteria. 
Methods: This study was a retrospective cross-
sectional review of OCT images. Medical 
records of treatment-naïve nAMD patients 
between January 2018 and June 2023 were 
reviewed. Clinical and demographic profile at 
presentation were collected. Exclusion criteria 
were other macular diagnoses, media opacity, 
incomplete data and/or scans, and history of 
previous retinal procedures. OCT images were 
evaluated by two masked graders. PCV was 
diagnosed based on the presence of ≥2 major 
OCT APOIS diagnostic criteria. PCV and non-
PCV subgroups were compared. 
Results: OCT scans of 45 eyes of 38 patients 
were analyzed. Mean age was 69.4 years old 
(range 53-83), 71.1% of patients were female, 
and 81.6% had unilateral disease. There was no 
statistically significant difference among clinical 
and demographic characteristics between PCV 
and non-PCV subgroups. Twenty-four eyes 
(53.3%) had ≥2 major APOIS criteria for PCV. 
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Among PCV eyes, sub-RPE ring-like lesion and 
double-layer sign were the most common 
major (87.5%) and minor OCT criteria (100%), 
respectively. Sharp-peaked PED (p<0.001), 
sub-RPE ring-like lesion (p<0.001), en face OCT 
complex RPE elevation (p=0.005) and double-
layer sign criteria (p=0.007) were more frequent 
in the PCV subgroup. 
Conclusions: More than half of Filipino eyes 
diagnosed with nAMD fulfill the OCT criteria for 
PCV. The APOIS PCV Workgroup Criteria helps 
identify patients who will benefit from 
additional confirmatory and treatment options. 

 
 
Causal AI for Myopia Onset Prediction: An 
Example of Model Development and 
Validation 
First Author: Jun CHEN 
Co-Author(s): Yuchen DU, Xiangui HE, Xun XU 

Purpose: Previous predictive models of myopia 
onset were not stable when applied to external 
populations. The objective of this study is to 
develop and validate a predictive model using 
causal AI by considering causality into the deep 
learning model to provide insights into risk 
factors and potential interventions for 
personalized preventive strategies in myopia 
prevention.  
Methods: Large-scale data including genetics, 
fundus photo, ocular parameter, outdoor time 
and near work  behavior related to myopia 
were collected from the study of Shanghai Time 
Outdoor for Reducing Myopia. Deep learning is 
to retrieve characteristics of fundus photo, and 
stable learning is to get the causal association 
between characteristics and myopia onset. The 
developed model was rigorously validated 
using cross-validation in another cohort study 
from Shanghai. 
Results: The predictive model accurately 
forecasted the likelihood of myopia onset next 
year with AUC of 96% (95%CI: 93%~99%). Causal 
relationships between genetics, fundus photo, 
ocular parameters, outdoor time and near work 
behavior were identified, shedding light on the 
stability of prediction model in other cohort 
study. The validation results demonstrated the 
reliability and accuracy of the developed 
predictive model (AUC: 91%[87%~95%]) was 
better than the traditional prediction models 
without considering causality.  
Conclusions: The application of causal AI in 
myopia prediction offers a novel approach to 
understand and address this stability and 
generalization. By uncovering causality in the 
prediction model, personalized preventive 
strategies can be implemented to mitigate the 
onset of myopia. This study highlights the 
potential of combing causal AI-driven 

healthcare solutions in improving prediction 
accuracy. 

 
 
Axial Elongation Trajectories in Chinese 
Children and Adults With High Myopia 
First Author: Shiran ZHANG 
Co-Author(s): Xiaotong HAN 

Purpose: To evaluate axial elongation 
trajectories and related visual outcomes in 
children and adults with high myopia. 
Methods: This prospective cohort study 
followed subjects with high myopia (spherical 
power ≤ -6.00D) from the ZOC-BHVI high 
myopia cohort for eight years, with biennial 
follow-ups. Participants with baseline (2011) 
and at least one follow-up axial length (AL) 
measurement were included. AL elongation 
trajectories were identified using partitioning 
clustering analysis, and elongation rates were 
calculated by linear mixed models. 
Results: This study included 835 participants 
(median age: 17.7 years, 54% female). Axial 
elongation rates were 0.45 mm/y for children 
(7-18 years), 0.06 mm/y for young adults (18-
40 years), and 0.07 mm/y for elderly adults (40-
70 years). Three AL progression trajectories 
were identified: stable (-0.004 mm/y), moderate 
(0.09 mm/y), and rapid (0.37 mm/y). Faster 
progression was linked to younger age, longer 
AL, pathological myopic macular degeneration, 
and family history of myopia. Rapid progression 
had a 9.8-fold higher risk for pathological MMD 
and worse visual acuity at 8 years. 
Conclusions: These distinct axial elongation 
trajectories could prove valuable for early 
identification and intervention for high-risk 
individuals. 

 
 
Optic Neuropathy in High Myopia: Insights 
from Zhongshan High Myopia Cohort  
First Author: Cong LI 
Co-Author(s): Mingguang HE, Wei WANG 

Purpose: To investigate the long-term patterns 
and risk factors of visual field defect (VFD) 
development in non-pathologic high myopia 
(HM) over 8-year follow-up. 
Methods: This was an observational cohort 
study. The VFD classification adhered to 
Glaucoma Suspects with High Myopia Study 
Group. Logistic regression models with 
generalized estimating equations were used to 
identify risk factors for VFD development. 
Results: A total of 330 eyes from 194 subjects 
were included. Among them, 49.4% of eyes 
developed VFD, with enlarged blind spot and 
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nonspecific defect ranked as the most common 
VFDs, followed by partial arcuate defect, vertical 
step, nasal step, paracentral defect, and 
combined defects. Longer axial length (Odds 
ratio [OR] = 1.43 per 1-mm increase; 95% CI, 
1.04-1.95; P = 0.026), thinner central corneal 
thickness (OR = 1.01 per 1-μm decrease; 95% 
CI, 1.003-1.02; P = 0.013), worse mean 
deviation of visual field (OR = 1.51 per 1-dB 
decrease; 95% CI, 1.14-2.00; P = 0.004) and the 
presence of peripapillary γ-zone (OR = 5.57; 
95% CI, 3.06-10.15; P < 0.001) at baseline 
correlated with the development of any VFD. By 
incorporating these factors, the prediction 
models achieved area under the curves of 0.789 
(95% CI, 0.726-0.853) and 0.828 (95% CI, 0.714-
0.943) for discriminating the development of 
any VFD and moderate/severe VFD, 
respectively, with good calibration power.  
Conclusions: The development of VFD 
occurred frequently in individuals with non-
pathologic HM and can be effectively predicted 
using relevant metrics. The findings will aid in 
expanding our knowledge of optic neuropathy 
in HM. 

 

 
 
 
 

 
Comparison of Postoperative Haze in 
Photorefractive Keratectomy with and 
without Mitomycin C among Patients with 
low Myopia and Ablation Depth of Less than 
70 Micron  
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD  

Purpose: To evaluate the efficacy and safety of 
mitomycin C (MMC) application during 
photorefractive keratectomy (PRK) in patients 
with low myopia and an ablation depth of less 
than 70 microns.. 
Methods: This prospective, randomized, 
double-masked, placebo-controlled clinical trial 
included patients with low myopia (less than 
three diopters) and a corneal ablation depth of 
less than 70 microns, who were candidates for 
PRK in both eyes. In each patient, one eye was 
randomly treated with intraoperative topical 
MMC 0.02% for 20 to 30 seconds, while the 
contralateral eye received a placebo. The main 
outcome measures were corneal haze, as 
assessed by confocal microscopy at six months 
postoperatively, and the mean endothelial cell 
density. 
Results: Seventy eyes from thirty-five patients 
were evaluated. There was no statistically 

significant difference between the case and 
control groups in terms of mean preoperative 
best-corrected visual acuity, uncorrected visual 
acuity, sphere, cylinder, spherical equivalent, 
intraocular pressure, or endothelial cell count. 
The mean corneal haze, based on confocal 
microscopy readings at six months 
postoperatively, was significantly lower in the 
group receiving MMC (p = 0.003). The mean 
endothelial cell density at six months 
postoperatively was significantly lower in the 
MMC group compared to the control group (p 
= 0.006). 
Conclusions: The application of MMC 0.02% 
reduces haze formation in eyes with low 
myopia undergoing PRK with an ablation depth 
of less than 70 microns, compared to placebo, 
up to six months postoperatively. However, it is 
associated with a significant reduction in 
endothelial cell count. 

 
 
Comparative Analysis of Mechanical and 
Tetracaine-Assisted Epithelial Debridement 
in PRK  
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD  

Purpose: This study aimed to compare the 
effects on central corneal endothelial cells after 
photorefractive keratectomy (PRK) with 
mitomycin C (MMC) using two epithelial 
debridement techniques: mechanical and 
tetracaine-assisted. 
Methods: In this prospective, randomized, 
comparative study, 44 patients (88 eyes) with 
myopia of up to -6.00 diopters were enrolled. 
Each patient's right eye was randomly assigned 
to either the tetracaine-assisted or the 
mechanical debridement group, with the left 
eye assigned to the alternate method. 
Preoperative and 3-month postoperative 
assessments were conducted using confocal 
microscopy. These assessments concentrated 
on measuring epithelial thickness, counting the 
number of keratocytes in the anterior, mid, and 
posterior stroma, and evaluating the 
characteristics of central corneal endothelial 
cells. These characteristics included cell density, 
mean cell area, polymegathism, and 
hexagonality. 
Results: At the 3-month follow-up, no 
statistically significant differences were 
observed between the two groups regarding 
mean epithelial thickness. Additionally, there 
were no significant differences in the central 
corneal endothelial cells in terms of mean cell 
density, mean cell area, hexagonality, or 
polymegathism. The density of mid and 
posterior stromal keratocytes remained 
unchanged compared to baseline in both 
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groups. However, a significant decrease in 
anterior stromal keratocyte density was 
observed in both groups three months after 
surgery, with no significant difference between 
the two debridement methods. 
Conclusions: The effects of PRK with MMC on 
central corneal endothelial cells are similar, 
regardless of whether mechanical or tetracaine-
assisted epithelial debridement is used. 
Additionally, both techniques lead to 
comparable reductions in stromal keratocyte 
density in anterior stromal layer. 

 
 
Revolutionizing Hyperopia and Presbyopia 
Treatment with Lenticule Transplantation 
through Small Incision Lenticule Extraction 
Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E.  SEMIZ, Njomza HIMA-
MUSA, Feith F. ARSLAN  

Purpose: The objective of this study is to 
explore the efficacy of treating both distance 
and near visual acuity by modifying the corneal 
shape (Q value) through the implantation of a 
myopic lenticule using the SMILE (Small Incision 
Lenticule Extraction) technique. This approach 
aims to address the challenges associated with 
hyperopia and presbyopia. 
Methods: 30 patients (40 eyes) participated in 
this study. The participants were aged between 
20 and 50 years, with a minimum corneal 
thickness of 450 μm and a maximum of 550 
μm. The lenticule implantation was performed 
using allogenic implants sourced from myopic 
patients with refractive errors ranging from -4.0 
D to -6.50 D. These lenticules were implanted 
into hyperopic patients with refractive errors 
ranging from +4.0 D to +6.50 D and 
astigmatism between +0.75 D and +1.75 D, 
utilizing the Small Incision Lenticule Extraction 
module according to corneal topography. The 
patients were followed for one year.  
Results: The Q value decreased from −0.50 ± 
0.04 log MAR preoperatively to −0.78 ± 0.05 
log MAR one year postoperatively (p<0.001). 
Uncorrected near visual acuity (UNVA) at 35 cm 
improved from J7 preoperatively to J2 
postoperatively, and UNVA at 70 cm improved 
from J6 preoperatively to J3 postoperatively. 
Conclusions: This method effectively treats 
distance, intermediate, and near vision by 
reshaping the cornea. It is safe and effective for 
hyperopia and presbyopia patients without 
cataracts and with corneal thickness below 550 
μm. 

 
 

Corneal Regeneration with Intrastromal 
Progenitor Cell and Telocyte Implantation in 
Advanced Keratoconus 
First Author: Ceren E. SEMIZ 
Co-Author(s): Faruk SEMIZ, Gamze 
TANRIVERDI, Merjem PURELKU, Njomza 
HIMA-MUSA 

Purpose: To investigate the presence and 
potential of telocytes and stem cells in the 
stroma extracted via SMILE surgery from 
myopic and keratoconus patients several years 
post-treatment 
Methods: 60 eyes with advanced keratoconus 
necessitating corneal transplantation underwent 
fresh myopic lenticule (FML) transplantation via 
SMILE surgery. A total of six lenticular samples 
taken from an untreated keratoconic eye and 
five treated keratoconic eyes at 1, 2, 3, 4, and 5 
years post-surgery were examined using 
immunohistochemistry with CD34 antibodies 
and double immunofluorescence analysis with 
CD34/PDGFR-β and CD34/c-kit to confirm the 
presence of telocytes and progenitor cells in 
each sample. 
Results: In the untreated keratoconic lenticule, 
CD34 staining revealed irregular, thinned 
collagen fibers and a reduction in cell numbers 
and degenerative morphological features. An 
initial rise in stromal cell numbers, including 
CD34-positive progenitor cells and telocytes, 
was noted in lenticules from 1, 2, 3 years post-
surgery. However, a decrease in cell numbers 
was observed in lenticules from 4 and 5 years. 
Double immunofluorescence staining for 
CD34/PDGFR-β and CD34/c-kit confirmed the 
unique immunophenotype and morphology of 
telocytes. 
Conclusions: Fresh myopic intrastromal 
lenticular transplantation is a safe, cost-
effective, and reliable procedure that enhances 
corneal thickness, improves visual acuity, and 
facilitates corneal repair. This regenerative 
process is driven by active progenitor cells and 
telocytes, which play a crucial role in renewing 
stromal tissue. 

 
Enhancing Post-LASIK Vision: Correcting 
Residual Refraction by Modifying Corneal Q 
Value with SMILE Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Njomza HIMA-
MUSA 

Purpose: To demonstrate that hyperopia 
residual refraction and presbyopia after LASIK 
can be treated by altering the corneal shape (Q 
value) through intrastromal fresh myopic 
lenticule transplantation (FMLT) using the SMILE 
module.  
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Methods: The study included 64 eyes from 32 
patients, aged between 38 and 55 years, who 
had postoperative hypermetropic residual 
refraction following LASIK. Patients had residual 
hypermetropia between +0.75 and +2.75 D and 
astigmatism ranging from +0.75 to +2.50 D. 
Fresh myopic lenticule transplantation (FMLT) 
was performed using the SMILE module, 
guided by corneal topography. All patients 
were followed for one year. 
Results: There was a significant improvement in 
uncorrected distance visual acuity (UDVA), with 
an increase from a preoperative value of 0.67 ± 
0.08 Log MAR to a postoperative value of 0.07 
± 0.05 Log MAR at 12 months (p<0.001). 
Uncorrected near visual acuity (UNVA) at 40 cm 
improved from J7 preoperatively to J2 
postoperatively. Additionally, UNVA at 80 cm 
improved from J6 preoperatively to J3 
postoperatively. 
Conclusions: Fresh Myopic Lenticule 
Transplantation (FMLT) using the SMILE module 
is a safe and effective method for treating 
residual refractions and presbyopia after LASIK 
by altering the corneal Q value. 

 
 
Managing Unsatisfied Patients with Residual 
Refraction After Trifocal IOL Implantation 
Using SMILE Surgery 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Njomza HIMA-
MUSA, Feith F. ARSLAN 

Purpose: To assess the effectiveness of Small 
Incision Lenticule Extraction (SMILE) in 
improving visual acuity and patient satisfaction 
following trifocal intraocular lens (IOL) 
implantation. 
Methods: This retrospective study included 124 
patients (162 eyes) who underwent cataract 
surgery with Zeiss AT Lisa tri 839MP IOL 
implantation. Preoperative myopic refraction 
ranged from -1.0 to -2.75 diopters (D), and 
astigmatism ranged from -0.75 to -2.50 D. 
Following SMILE, all patients were followed for 
1 year. They completed questionnaires both 
before and 1 year after SMILE to assess their 
perceptions of vision and vision difficulties.  
Results: The uncorrected distance visual acuity 
increased from 0.66 ± 0.07 log MAR 
preoperatively to 0.07 ± 0.02 log MAR at 12 
months postoperatively (p< 0.001). Patient 
satisfaction measures after SMILE significantly 
increased. 
Conclusions: The study showed that using the 
SMILE technique can effectively address 
residual refraction, a common concern after 
trifocal IOL implantation. This treatment 
modality was found to be safe and successful in 
enhancing visual acuity for patients with 
pseudophakic myopic refractions. Ultimately, 

the use of SMILE post-trifocal IOL implantation 
can lead to increased patient satisfaction. 

 
 
Key Strategies for Achieving Success in 
Intrastromal Lenticular Keratoplasty Edit 
Abstract Preview 
First Author: Faruk SEMIZ 
Co-Author(s): Ceren E. SEMIZ, Feith F. 
ARSLAN, Njomza HIMA-MUSA 
 

Purpose: To maximize the effect of intrastromal 
lenticular keratoplasty (ILK) by changing corneal 
shape. 
Methods: In this study, 44 eyes of 32 patients 
aged between 18 and 38 with advanced 
keratoconus were included. The patients 
exhibited a range of corneal thickness from 312 
to 408 μm. Based on corneal topography 
findings, the surgeon utilized the SMILE 
technique for Intrastromal Lenticular 
Keratoplasty (ILK), positioning the thicker side 
of the myopic lenticule on the thinner side of 
the keratoconic cornea. Postoperatively, the 
goal was to achieve a minimum corneal 
thickness of 460 μm. The patients were 
monitored for a period of 3 years.  
Results: The preoperative corrected distance 
visual acuity (CDVA) saw a significant 
improvement from 1.49 ± 0.31 log MAR to 0.47 
± 0.06 log MAR (P < .001). Additionally, the 
preoperative K1 values decreased from 58.25 ± 
0.94 D to 52.71 ± 0.68 D (P < 0.001), and the K2 
values decreased from 69.53 ± 1.40 D to 55.88 
± 0.96 D (P < 0.001). Furthermore, the 
preoperative central corneal thickness (CCT) 
increased from 323.35 ± 11.28 μm to 476.35 ± 
4.21 μm (P < .001).  
Conclusions: The surgeon determines the 
lenticular implant thickness according to the 
recipient corneal thickness, leading to a 
transformation from a conical to a prolate 
corneal shape. This adjustment contributes to 
an enhancement in visual acuity for the patient. 

 
 
To Analyze the Characteristics and Related 
Factors of Infectious Keratopathy in an Eye 
Hospital in Tianjin 
First Author: Xin LI 
Co-Author(s): Feiping YU  

Purpose: To provide new epidemiological data 
for the prevention and prognosis of infectious 
keratitis by studying the clinical data of patients 
with infectious keratitis and analyzing the 
characteristics of the pathogen spectrum. 
Methods: The clinical data of patients with 
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infectious keratitis in a tertiary eye hospital in 
Tianjin from January 2018 to January 2023 were 
collected. The constituent ratio of disease types, 
age distribution, gender ratio, risk factors, 
etiological examination, diagnosis and 
treatment were retrospectively analyzed. 
Results: Among 195 patients with infectious 
keratitis, there were 154 males (78.97%) and 41 
females (21.03%), with a sex ratio of 3.76:1. The 
age of patients was concentrated between 51 
and 70 years old, and the occupation was 
mainly farmers (41.06%). In the etiological 
classification, fungal keratitis accounted for 83 
cases (42.56%), followed by viral keratitis in 46 
cases (23.59%), bacterial keratitis in 31 cases 
(15.90%), mixed bacterial infection(including 
acanthamoeba) in 22 cases (11.28%), and 
unexplained infection in 13 cases (6.67%). 
Among the 25 cases of fungal culture, 12 cases 
were Fusarium (48.00%), followed by 8 cases of 
Aspergillus (32.00%). 
Conclusions: In the etiological examination of 
fungal corneal infection, the positive rate of 
corneal confocal microscopy is higher than that 
of corneal scraping microscopy and fungal 
culture. Fusarium is the most common culture-
derived fungus, and the genus of corneal fungal 
infection in China has not changed. In the 
etiological examination of fungal corneal 
infection, the detection rate of fungal hyphae 
by corneal confocal microscopy was higher 
than that by corneal scraping microscopy and 
culture. 

 
 
Evaluation of the Safety of Terahertz 
Scanning System on Corneas: Phase I Clinical 
Trial 
First Author: Yu-Chi LIU 
Co-Author(s): Chang LIU, Lin KE  

Purpose: Terahertz waves are electromagnetic 
radiation with a fast scanning speed (30ms per 
scan) to meet medical diagnostic needs. This 
study aims to establish the safety profile of the 
use of the Terahertz scanning system in human 
corneas. 
Methods: The Phase I safety clinical trial was 
conducted in 6 eyes with normal corneas. All 
participants underwent clinical evaluations, 
including visual acuity, slit lamp examination, 
Pentacam Scheimpflug imaging, Anterior 
segment Optical coherence tomography 
(ASOCT), fundus photo, specular microscopy, in 
vivo confocal microscopy at baseline, 
immediately after Terahertz scanning, 1 day, 1 
week, and 1 month after Terahertz scanning, to 
observe if THz scanning has negative impacts 
on ocular tissue. 
Results: There were no changes in uncorrected 
distance visual acuity (UDVA) and corrected 
distance visual acuity (CDVA) of patients after 

Terahertz scanning. The corneas remained clear 
without corneal haze formation and the lens 
was clear with no opacity. Central corneal 
thickness remained at the normal range over 1 
month after Terahertz scanning, and there were 
no signs of vitritis, retinitis or optic neuropathy. 
There were no significant changes in corneal 
curvature after Terahertz scanning. There were 
no significant changes in corneal endothelial 
density after Terahertz scanning. Corneal 
epithelial cells, corneal nerves, and keratocytes, 
as well as endothelial assessed by in vivo 
confocal microscopy, were not affected after 
Terahertz scanning.  
Conclusions: This is the first clinical trial 
demonstrating Terahertz scanning is safe on 
human corneas, and it holds the potential to 
evaluate corneal diseases in clinical settings. 

 
 
Correlation between Corneal Optical Density 
Measured by OCT and the Occurrence of 
Haze after Surface Ablation Surgery 
First Author: Qiaoyu LI 
Co-Author(s): Haozhe YU, Wenyu WU, Yun 
FENG  

Purpose: To investigate the efficacy of using 
anterior segment OCT-measured corneal 
optical density (COD) in predicting the 
occurrence of haze after surface ablation 
surgery. 
Methods: This retrospective study selected 
patients who underwent surface ablation 
surgery at Peking University Third Hospital from 
September 2022 to September 2023. Anterior 
segment OCT images were collected 
preoperatively, and at 1 week, 1 month, and 3 
months postoperatively. Based on the 3-month 
postoperative anterior segment OCT and slit-
lamp images, patients were categorized into 
the normal cornea group and the haze group. 
Using a MATLAB-based algorithm, COD was 
calculated for each time point. Differences in 
COD between the normal cornea group and 
the haze group were analyzed to explore the 
correlation between preoperative and 
postoperative COD at different time points and 
the occurrence of high corneal optical density 
and haze postoperatively. 
Results: A total of 253 patients were included, 
with a haze incidence of 41.3%. In the normal 
cornea group, postoperative OCT-measured 
COD initially increased then decreased but 
remained higher than preoperative levels 
(P<0.05). In the haze group, COD continuously 
increased and was positively correlated with 
haze grading (E=0.68, P<0.05). Postoperative 
COD at 1 week and 1 month showed significant 
positive correlations with 3-month COD 
(r=0.51, P<0.05; r=0.77, P<0.05). Bootstrap 
testing confirmed statistical significance. 
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Conclusions: Anterior segment OCT-measured 
COD effectively monitors postoperative 
recovery and predicts haze formation after 
surface ablation surgery. This method can 
optimize postoperative management through 
routine preoperative and postoperative 
examinations. 

 
 
Standardized Tele-Ophthalmology Protocols 
for Managing Acute Corneal Pathologies at 
Vision Centres in Rural Areas  
First Author: Manvi AGGARWAL 
Co-Author(s): Nikunj PATEL, Meenal KATARIA, 
Shalinder SABHERWAL, Manisha ACHARYA, 
Birendra SINGH, Nagma ANSARI  

Purpose: To highlight the role of standardizing 
teleophthalmology services in diagnosis and 
follow-up of patients with corneal pathologies.  
Methods: Tele-ophthalmology consultations 
from 80 vision centres located in remote 
villages of North India were centralized at the 
main centre in Delhi. At the vision centre, the 
patient was evaluated by a trained vision 
technician. History, visual acuity, slit lamp 
examination findings, and anterior segment 
images were uploaded on an in-house built 
software specially designed for the opinion of a 
cornea specialist posted at the main centre. 
Diagnosis was made and an appropriate 
treatment plan was formulated according to the 
Standard operating procedure for cornea 
teleconsultation. The uploaded treatment was 
explained to the patient and the patient was 
referred or medically managed at the vision 
centre itself as per advice. 
Results: Corneal pathologies like corneal 
epithelial defect, viral dendritic keratitis, and 
corneal foreign body constitute approximately 
one-third of the total numbers. They were 
managed and followed up at the vision centre 
itself according to the standardized follow-up 
protocol. In case of deterioration, patients were 
referred to the main centre. Corneal 
pathologies requiring immediate medical or 
surgical intervention by a specialist were 
referred to the main centre.  
Conclusions: Acute corneal pathologies require 
immediate specialist care else they result in 
vision-threatening complications. Standardizing 
follow-up protocols results in better 
compliance and management. Due to more 
convenience and less time consumption, 
follow-up is better at vision centres. This 
reduces the burden on the health care system. 

 
 
Video-Teleconsultation to the Rescue in 
Acute Corneal Pathologies: A Stitch in Time 

Saves Nine 
First Author: Manvi AGGARWAL 
Co-Author(s): Nikunj PATEL, Meenal KATARIA, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA  

Purpose: To pictorially highlight the impact of 
video-teleconsultation services in diagnosis and 
referral of acute corneal emergencies. 
Methods: An 18-year-old male, resident of 
Tijara village in Rajasthan sustained an injury to 
his left eye during a road traffic accident. He 
presented to the vision centre of a tertiary care 
hospital in North India located in his city one 
day later. At the time of presentation, multiple 
glass pieces from the broken car windshield 
were embedded in the affected eye. History, 
examination findings and anterior segment 
images were uploaded online by the vision 
technician through an in-house application for 
the opinion of a cornea specialist posted at the 
main centre in Delhi. A diagnosis of a full-
thickness corneal tear was made and the 
patient underwent video-tele consultation with 
the cornea specialist. The patient was explained 
about the condition and was counselled to 
urgently report at the secondary centre in Alwar 
city for repair of the tear.  
Results: The patient reported to the secondary 
centre a few hours later where he underwent a 
primary repair of corneal tear with lens 
aspiration on the same day. The patient healed 
and gained a vision of 6/12 at subsequent 
follow-up visits.  
Conclusions: Tele-ophthalmology is an 
effective solution for patients who otherwise do 
not have access to eye care facilities. It has a 
cardinal- role in emergencies for diagnosis, 
treatment, and prompt referral especially in far-
fetched rural areas. Video-tele consultation is a 
promising tool for counseling and referring 
such patients and giving them a near-live clinic 
experience.  

 
 
Tele-Ophthalmology: A Boon to Cornea 
Services in Rural Areas  
First Author: Manvi AGGARWAL 
Co-Author(s): Meenal KATARIA, Nikunj PATEL, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA  

Purpose: To highlight the impact of 
teleophthalmology in management of various 
acute and chronic corneal pathologies: A photo 
bouquet. 
Methods: Tele-ophthalmology consultations 
from 80 vision centres of a tertiary care hospital 
were centralized at the main centre in North 
India. Trained vision technicians evaluated the 
patients at vision centres which were located in 
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remote areas. History, visual acuity, slit lamp 
examination findings, and stained and 
unstained images of the anterior segment were 
uploaded on an in-house built software 
specially designed for the opinion of a cornea 
specialist posted at the main centre. Diagnosis 
was made and an appropriate treatment plan 
was formulated. The treatment was explained 
to the patient and the patient was referred or 
medically managed at the vision centre as per 
advice. Corneal pathologies requiring 
immediate medical or surgical intervention by a 
specialist were referred to the main centre.  
Results: Patients with perforated corneal ulcers, 
full thickness corneal tears and post-surgical 
tunnel infections resulting in corneal melt were 
promptly diagnosed and immediately referred 
to the main centre for surgical intervention. 
Corneal pathologies like corneal epithelial 
defect, viral dendritic keratitis, and corneal 
foreign body were managed and followed up at 
the vision centre. Teleconsultation was done 
again at the time of follow-up. In case of 
deterioration, patients were referred to the 
main centre. 
Conclusions: Tele-ophthalmology is an 
effective solution for patients who otherwise do 
not have access to eye care facilities. It has a 
cardinal role in emergencies for diagnosis, 
treatment and prompt referral especially in far-
fetched rural areas. 

 
 
A Case of Corneal Staphyloma Post Microbial 
Keratitis 
First Author: Vineeta PAI 

Purpose: To manage corneal staphyloma.  
Methods: A 23 year male presenting with a 
‘hanging eye ‘ since 1 year was diagnosed with 
corneal staphyloma. Anterior chamber details 
were not visible. B-Scan showed attached 
retina. 
Results: The patient with corneal staphyloma 
was treated with tectonic corneal graft. The 
patient improved to CF 1 metre from PL vision. 
Conclusions: Corneal ulcer patients require 
long term follow up. Corneal staphyloma can 
be a sequelae of corneal ulcer if not managed 
correctly. Corneal staphyloma patients may do 
well with corneal tectonic graft if retina is 
healthy. 

 
 
Anterior Segment Optical Coherence 
Tomography Imaging of the Lacrimal Gland 
in Patients with Chronic Ocular Graft-Versus-
Host Disease 
First Author: Boyu YANG 
Co-Author(s): Linyi LIANG 

Purpose: To explore the image characteristics 
of the palpebral lobe of the lacrimal gland in 
patients with chronic ocular graft-versus-host 
disease (coGVHD) after allogeneic 
hematopoietic stem cell transplantation (allo-
HSCT) using anterior segment optical 
coherence tomography (AS-OCT).  
Methods: This comparative cross-sectional 
study included 32 patients with coGVHD, 21 
patients with severe aqueous tear deficiency dry 
eye (ATD), and 20 healthy control subjects. All 
subjects underwent an AS-OCT examination on 
the palpebral lobe of the lacrimal gland. The 
main outcomes are the number of visible gland 
lobules, ducts, and blood vessels, and the 
proportions of mille crêpe-like structures in the 
AS-OCT images. 
Results: Compared to the other two groups, 
patients with coGVHD had significantly more 
blood vessels, and slightly less visible lobules 
and ducts (all P < 0.05) in the palpebral lacrimal 
gland. Mille crêpe-like structures were 
observed only in the coGVHD group. The blood 
vessels were positively correlated with the time 
after allo-HSCT (β: 0.14, 95%CI: 0.01-0.26). The 
mille crêpe-like structure 
was positively correlated with coGVHD 
severity (OR: 9.07, 95%CI: 1.75-16.38) and the 
time after allo-HSCT (OR: 0.13, 95%CI: 0.03-
0.23). 
Conclusions: We reported the AS-
OCT characteristics of the palpebral lacrimal 
gland in coGVHD and found an 
increased number of blood vessels and mille 
crêpe-like structures. AS-OCT has the potential 
in the disease monitoring of coGVHD. 

 

 
 
 
 

 
Dysthyroid Disaster 
First Author: Aakriti AGARWAL 
Co-Author(s): Vishnu GUPTA, Taskin KHAN, 
Sugourab DAS, Sadaf HUDA 

Purpose: To report a patient who developed 
dysthyroid optic neuropathy post 
thyroidectomy.  
Methods: Patient who came to the Eye OPD 
with diminution of vision post thyroidectomy 
procedure was evaluated. 
Results: A 57 year old female who had Grave’s 
ophthalmopathy detected 8 months ago, vision 
6/6 B/E came to the EYE OPD with sudden 
exacerbation of symptoms for the past 4 days. 
She had undergone total thyroidectomy 8 days 
ago. Her visual acuity was 6/24 both eyes and 
Color vision was impaired in the both the eyes. 
On ocular examination there was upper lid 

GENERAL OPHTHALMOLOGY 
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retraction both the eyes with scleral 
show.  EOM were mildly restricted in B/E and 
pupils were sluggishly reacting B/E. Patient was 
pharmacologically dilated for fundus 
examination and both eyes disc pallor was 
noted.  
CECT Orbits was performed which showed 
significant enlargement and prominence of 
bilateral extraocular muscles. Vertical Barrett’s 
Index of left eye> 60% suggestive of significant 
optic nerve impingement of left eye. Thyroid 
tests performed showed profound 
hypothyroidism with FT4 1.9 pg/ml, TSH: 41 
microU/ml. 
Euthyroid state was rapidly restored with 
thyroxine and T3 supplements and optic 
neuropathy was treated with oral steroids. 
Patient was kept on regular follow up and 
dysthyroid optic neuropathy improved 
significantly with restoration of normal visual 
acuity. 
Conclusions: Dysthyroid optic neuropathy may 
be precipitated post thyroidectomy in patients 
developing hypothyroidism suggesting that 
euthyroid state must be maintained and 
prompt treatment with steroids of graves 
ophthalmopathy can restore normal visual 
acuity. 

 
 
Quantitative Evaluation of Macular 
Vascularity and Retinal Thickness in 
Adolescents with Different Degrees of 
Anisometropia 
First Author: Jingyan YAO 
Co-Author(s): Chunwen CHEN 

Purpose: To investigate the interocular 
differences of the vascular parameters and that 
of association between the anisometropic 
severity and retinal microvascular density, and 
retinal thickness in young anisomyopes. 
Methods: This prospective cross-sectional 
study included 174 eyes of 87 adolescents. Each 
participant's eyes were divided into the more 
and less myopic eye respectively according to 
spherical equivalent. Both eyes of the patients 
were divided into the two groups according to 
the degrees of anisometropia. Refractive 
error, axial length, and other biometric 
parameters, vessel density and retinal thickness 
in macular area were measured and compared 
between the two groups.  
Results: The mean difference of spherical 
equivalent (SE) and axial lengths (AL) between 
eyes were -2.14±1.08 D and 1.05±0.72 mm, 
respectively. The retinal thickness of the more 
myopic eyes was significantly thinner than less 
myopic eyes (P ≤ 0.001),except for the fovea, 
and the vessel density in the more myopic eyes 
was lower than less myopic eyes in at 
least two quadrants of the perifoveal and 

parafoveal circles  (P < 0.01). The superficial 
vessel density was higher in low anisometropia 
group than high anisometropia group in para 
temporal quadrant for the less myopic eyes, 
and in peri inferior quadrant for the more 
myopic eyes. (P<0.05).However, when 
anisometropia was more than 2.50 D, the deep 
vessel density was higher in the superior 
quadrant for both eyes (P<0.05).   
Conclusions: The retinal thickness is thinner in 
the more myopic eyes. The deep vessel 
density is increased, and 
the superficial vessel density is reduced in more 
quadrants in both eyes of adolescents with 
anisometropia exceeding 2.50 D. 

 
 
Eye Shape and Myopia - A Systematic 
Review 
First Author: Kan XU 
Co-Author(s): Chi LIU, Liqiong XIE, Shiran 
ZHANG, Xiaotong HAN 

Purpose: To summarize the up-to-date 
evidence on eye shape changes in myopes.  
Methods: A systematic review that included 
cross-sectional and cohort studies reporting 
the relationship between eye shape and myopia 
published from June 2009 to Sept 2024 in 
PubMed and Embase database, was performed 
according to the PRISMA statement 
(PROSPERO registration no. CRD 
42024558271). 
Results: Twenty-eight studies were included. 
Anterior eye shape, mostly assessed using eye 
surface analyzers, showed asymmetric 
expansion with increasing myopia, though two 
studies reported a trend towards more 
symmetric shapes. MRI was primarily used to 
evaluate posterior and overall eye shape, which 
generally exhibited larger dimensions and 
morphological transitions from an oblate to a 
spherical or elongated oval shape in myopic 
eyes. Research on high myopia using MRI and 
OCT yielded consistent findings: highly myopic 
eyes were mostly spheroid with equatorial 
pyriform contours and wide macular posterior 
staphylomas. More severe eye deformities and 
sharper posterior shapes were associated with 
higher risks of myopic complications. Three 
retrospective cohort studies indicated that 
ocular asymmetry increased with myopia 
progression, and baseline posterior shape and 
axial length affected the degree and speed of 
eye shape changes in both children and adults. 
Conclusions: Eye shape is associated with 
myopia progression and complications. 
Affordable and accessible measurement 
methods, along with more longitudinal studies, 
are needed to reliably assess eye shape, aiding 
in risk assessment for myopic complications 
and predicting vision outcomes. 



 

 

 

A
B

S
TR

A
C

TS
- E

-P
O

S
TE

R
 

ABSTRACTS – E-POSTERS 

APTOS-APOIS 2024 | 113 

Deep Learning of Quantitative Vascular 
Parameters Derived From Ultra-Widefield 
Fundus Images Improved The Diagnostic 
Efficiency For Low Myopia 
First Author: Wen-Li DENG 
Co-Author(s): Ke-Yu LIU, Xin YANG, Yan-Lai 
ZHANG, Wenjuan WAN 

Purpose: High myopia often leads to blindness. 
Current research mainly spots on high myopia, 
ignoring its early stages—low myopia. We use 
deep learning to analyze wide-field fundus 
images, aiming to find quick and better 
diagnostic signs for early intervention. 
Methods: 256 myopia eyes of wide-field 
fundus (high=104, moderate=98, low=35, 
pre=19) were analyzed using ResNet and 
Transformer modules, resulting in 48 
parameters related to vessels, chorioretinal 
atrophy, fundus tessellation and the optic disk. 
Machine learning SVM selected 15 key 
parameters for diagnosis. Those parameters 
were subjected to normality tests, one-way 
ANOVA, Kruskal-Wallis test, Spearman 
correlation analysis, principal component 
analysis, binary logistic regression, and ROC 
analysis. Validation was done on 247 eyes using 
the same techniques. 
Results: The test set showed that axial length 
negatively correlated with 5 vascular factors 
and positively correlated with 3 fundus 
tessellation and 7 chorioretinal atrophy factors. 
The diagnostic efficiency of the model of 
different stages of myopia was: low vs high vs 
moderate, AUC=0.94 vs 0.88 vs 0.75, P<0.0001; 
for vascular 5 factors: low vs high vs myopia, 
AUC=0.91 vs 0.84 vs 0.68, P<0.0001; for fundus 
tessellation 3 factors: AUC=0.77 vs 0.70 vs 0.63, 
P<0.0001, for chorioretinal atrophy 7 factors: 
AUC=0.71 vs 0.80 vs 0.62, P<0.0001. The 
validation set demonstrated the same trends. 
Conclusions: The quantitative analysis of wide-
field fundus images in myopia patients using 
deep learning revealed that vascular factors are 
the most sensitive compared to fundus 
tessellation and chorioretinal atrophy factors, 
offering an efficient and accurate diagnosis in 
the early stages of low myopia. 

 
 
Think before You Ink - Tattoo-Associated 
Uveitis 
First Author: Kern Rei U 
Co-Author(s): Leroy TAN 

Purpose: Tattoos are gaining popularity with 
time. Rarely, tattoos can trigger systemic 
granulomatous reactions that can have ocular 
manifestations. We would like to report a rare 
case of Tattoo-associated Uveitis (TAU). 
Methods: A case report. 

Results: A 35-year-old gentleman with no prior 
medical illnesses, initially presented with left eye 
(LE) redness and blurring of vision (BOV). He 
was diagnosed with acute anterior uveitis 
secondary to Tuberculosis and underwent a six-
months regime of anti-tuberculosis treatment. 
However, the uveitis was persistent. He sub-
sequently stopped returning for follow-up 
despite another two episodes of symptoms 
recurrence. 
15 months later, he presented with bilateral eye 
(BE) redness, BOV and headache. BE vision was 
6/60, intraocular pressure (IOP) of right eye (RE) 
13, LE 32. BE had circumciliary injection, 
Seclusio Pupillae and cataract. RE anterior 
chamber (AC) was unremarkable. LE AC was 
shallow with iris bombe and moderate flare. 
There was no fundus view. B-scan was 
suspicious of vitritis. 
Our patient’s arm tattoos appeared indurated. 
He noticed that the tattoo indurations tend to 
precede his ocular symptoms. Other systemic 
examinations and investigations were 
unremarkable. 
LE peripheral iridotomy was done. 
Antiglaucoma medications, systemic steroids, 
topical steroids and cycloplegics were initiated. 
Four days later, his symptoms improved and LE 
IOP was 10. BE AC activity reduced and LE iris 
bombe resolved. His tattoo indurations also 
flattened. He is also scheduled for early cataract 
surgery.  
Conclusions: Due to the increasing prevalence 
of tattoos, there may be a rise in TAU. Prompt 
identification can aid clinicians in better treating 
these patients. 

 
 
Orbital Cellulitis Secondary to Pott’s Puffy 
Tumour in an Adult 
First Author: Yue Keen THAM 
Co-Author(s): Kern Rei U, Vi Chee TAN, 
Deivanai SUBBIAH 

Purpose: To report a case of orbital cellulitis 
secondary to a large Pott’s Puffy Tumour (PPT). 
PPT is a forehead swelling due to frontal bone 
osteomyelitis with an associated subperiosteal 
abscess. 
Methods: A case report.  
Results: A 35-year-old man presented with a 
2-week history of forehead swelling extending 
to the right periorbital region, associated with 
right eye (RE) pain, redness, and worsening 
vision. Examination revealed RE vision of 
counting fingers and left eye (LE) vision of 6/18. 
The RE showed a relative afferent pupillary 
defect, reduced optic nerve function, and 
limited extraocular muscle movement. Clinical 
examination revealed a 5x5 cm tender, 
fluctuant frontal swelling with erythematous 
right eyelid swelling. Slit lamp examination 
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indicated mild conjunctival injection with 
chemosis of the RE. Fundus examination of the 
RE showed a pale disc with a cup-to-disc ratio 
of 0.6 and bony spicules suggestive of retinitis 
pigmentosa (RP). LE ocular findings were 
unremarkable. Contrast-enhanced computed 
tomography scan suggested a subperiosteal 
collection with adjacent osteomyelitis extending 
from the right frontal sinus to the right orbital 
roof with pansinusitis. The patient was co-
managed with otolaryngology and underwent 
emergency right functional endoscopic sinus 
surgery (FESS) and anterior external frontal 
sinus incision and drainage, achieving complete 
recovery. However, the patient's RE visual acuity 
did not improve due to underlying atypical RP. 
Conclusions: This case highlights a rare 
instance of orbital cellulitis secondary to PPT. A 
multidisciplinary approach with prompt surgical 
intervention is crucial to prevent life-
threatening complications in such patients. 

 
 
A Qualitative Study to Culturally Adapt the 
MyopiaEd Programme for Use in China  
First Author: Liqiong XIE 
Co-Author(s): Yingfeng ZHENG 

Purpose: Myopia is highly prevalent and 
negatively impacts individuals across the 
lifespan. In addition to existing clinical 
interventions, digital targeted client 
communication messaging has been reported 
as a promising complementary strategy for 
myopia prevention and control. The MyopiaEd 
Programme (the Programme) that included a 
set of evidence-based messages was 
developed by the World Health Organization as 
one such digital health intervention to be 
deployed globally to address the issue. 
However, prior to use in China, cultural 
adaptation is needed to ensure acceptability for 
the population. Hence, this study aims to 
explore the development of a culturally and 
linguistically comprehensible and acceptable 
version of the Programme for large-scale use in 
China. 
Methods: The adaptation was based on a two-
stage process, including an expert review 
(n=17) to technically verify translation fidelity 
and adaptation appropriateness (Stage 1), and 
four focus group discussions (FGDs) (n=40) to 
gather feedback from end-users on their 
understanding, perceptions, and attitudes 
towards the Programme (Stage 2).  
Results: The experts regarded translation 
fidelity as well maintained (n=13, 76.9%), and 
linguistic and contextual adaptation as 
excellently executed (n=11, 64.7%). The FGD 
participants agreed that the messages were 
easy to comprehend (n=37, 92.5%) and the 
Programme was helpful in improving awareness 

and literacy on myopia control, and they were 
likely to recommend the Programme to others 
(n=32, 80.0%). 
Conclusions: The adapted version of the 
Programme was perceived positively by the 
experts and the FGD participants, while a few 
extra adaptations were suggested. Further 
research is warranted to assess the feasibility 
and acceptability of the adapted version. 

 
 
Surgical Resection of Recurrent Bilateral 
Conjunctiva Lymphoma in a Young Female  
First Author: Xuejiao QIN 

Purpose: To investigate the feasibility of simple 
surgical resection for local conjunctiva 
lymphoma. 
Methods: Conjunctiva lymphoma belongs to 
ocular appendicular lymphoma, which is rare in 
clinic and mostly occurs in elderly women. The 
standard treatment is radiotherapy, usually 
combined with other therapy, such as local 
excision + radiotherapy, freezing + 
radiotherapy, chemotherapy, etc... Simple 
surgery is generally not recommended. A 
patient with foreign body sensation in both 
eyes visited us with visual acuity of 1.0 in both 
eyes. The case has the following characteristics: 
1. It occurs in a young woman rather than 
elderly people; 2. There were follicular lesions 
rather than "salmon" lesions in either eyes; 3. 
After surgical resection, the lesion was 
diagnosed as peripheral nodule lymphoma by 
pathological and genetic testing. The patient 
refused further radiotherapy. 
Results: In view of the young age and good 
visual acuity of the patient, close follow-up 
after simple surgical resection of the lesion was 
done. There showed no discomfort and no 
recurrence until 30 months after surgery, when 
the recurrence was detected in routing follow-
up examination. The patient received local 
resection of the lesion again without additional 
radiotherapy, and was followed-up for another 
24 months till now. 
Conclusions: Undisseminated bilateral 
conjunctival lymphoma can be resected by 
simple operation, and the long-term effect 
needs to be followed up. 

 
 
A Possible Explanation for the Mismatch 
between Refraction and Axial Length: 
Changes in the Shape of the Eyeball  
First Author: Zhenglin LIU 
Co-Author(s): Yuchen DU, Haotian WU, Xiangui 
HE, Xun XU 
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Purpose: A well-developed 3D scheme for eye 
MRI images was established. In a patient whose 
eye shape has changed significantly, potential 
application directions for eye shape were 
discussed and a possible explanation for the 
mismatch between refraction and axial length 
was proposed. 
Methods: High-quality eye scan images were 
obtained by using magnetic resonance imaging 
on the brains of ten subjects. Ten subjects 
underwent comprehensive ophthalmic 
examinations, including axial length, refractive 
index, and OCT. Deep learning technology was 
utilized to identify the eyeball's location in the 
image automatically and to reconstruct the 
eyeball's three-dimensional shape based on the 
scanning density. Eye data contained from 
three-dimensional model and vision machines 
were contrasted to determine the anatomical 
location of eye measurements. 
Results: Ten subjects obtained 3D models 
using MRI images automatically. No significant 
differences between the eye parameters 
measured in the eye 3D models and optical 
machines were observed (kappa=0.51). One of 
the ten patients was found to have a notable 
aberration in the shape of the eyeball (Figure 
1), and the mismatch between patient's 
refraction (od:-5.00D, os:-5.25D) and axial 
length (od:26.64mm, os:24.59mm) was also 
notable. The posterior pole is expanding 
backwards by about 10%, with a tendency to 
form posterior staphyloma. For this patient, the 
longest diameter of the eyeball measured in the 
3D model is approximately 2mm longer than 
the measured axial length. 
Conclusions: The improvement of MRI 
accuracy reduces errors and increases feasibility 
in the process of establishing 3D models of the 
eyeball. The posterior pole of the patient's 
eyeball may cause errors in axial measurement, 
which is worth considering. The possibility of a 
short axial length indicating a change in the 
morphology of the posterior pole of the eyeball 
is worth further research. 

 
 
Changes in Choroidal Thickness and Their 
Role in Predicting Myopia Prevention and 
Controlling Myopic Shift in Pre-myopic 
Children after Repeated Low-level Red-light 
Therapy 
First Author: Kaidi XIANG 
Co-Author(s): Jingjing WANG, Zhuoting ZHU, 
Xinzi ZHANG, Bo ZHANG, Jun CHEN, Jinliuxing 
YANG, Linlin DU, Zhijian AI, Xiangui HE, Xun 
XU 

Purpose: To investigate longitudinal changes in 
choroidal thickness (ChT) after 1-year treatment 
of repeated low-level red-light (RLRL) and their 

predictive value in efficacy on myopia 
prevention and myopic shift among pre-
myopic children. 
Methods: A total of 278 pre-myopic (-0.5 D < 
SER ≤ 0.5 D) children were randomly assigned 
to the intervention and control group in a ratio 
of 1:1. The OCT, visual acuity, AL, SER and other 
parameters were measured at baseline and 
every 3 months afterwards. The data from both 
eyes of included participants were analyzed. 
Results: A total of 463 eyes were included. Due 
to COVID-19 pandemic, 176 children in the 
intervention group had interrupted RLRL 
treatment. Baseline characteristics were well 
balanced among groups of continued RLRL 
group (n=55), interrupted RLRL group (n=176) 
and control group (n=232). In the continued 
and interrupted intervention group, the average 
ChT increased significantly at 3-month visit (all 
P < 0.001) and the subfoveal ChT thickened 
evidently. Models that included gender, 3-
month changes in ChT could predict 
satisfactory myopia control at 12 months with 
areas under the curve (AUC) of 0.983. The 
efficacy of the models that also used the 
combined indicators of baseline age, SER, lens 
thickness and 3-month change in ChT to 
predict AL progression control over 12 months 
reached 0.956. 
Conclusions: Continued RLRL intervention 
induced notable thickening of ChT in 
premyopic population, especially at subfoveal 
sector. For participants received RLRL 
treatment, the 3-month change in ChT 
combined with other baseline factors have 
acceptable predictive discrimination of myopia 
prevention efficacy. 

 

 
 
 
Mingguang HE 

 
Impact of Postoperative Choroidal 
Detachment on Trabeculectomy Outcomes: 
A Four-Year Comparative Study 
First Author: Nader NASSIRI 
Co-Author(s): Maryam YADGARI, Kourosh 
SHEIBANI, Sara KAVOUSNEZHAD 

Purpose: To compare the outcomes of 
trabeculectomy between patients with and 
without post-operative serous choroidal 
detachment (CD). 
Methods: In this retrospective cohort study, 
phakic eyes undergoing primary 
trabeculectomy between 2012 and 2020 
without a history of any other intraocular 
surgery were included. Postoperative serous 
choroidal detachment (CD) was defined as 

GLAUCOMA 
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clinically visible CD developed within the first 
postoperative week. Cases were categorized 
into those with and without CD, and 
trabeculectomy outcomes were compared. The 
comparison was carried out using 
postoperative intraocular pressure (IOP), 
glaucoma medications, and surgery success. 
Two levels of success were defined regardless 
of glaucoma medications: criteria A) 5 < IOP < 
19 mmHg and criteria B) 5 < IOP < 16 mmHg.  
Results: A total of 183 patients, including 153 
without CD and 30 with CD, entered the study. 
Post-trabeculectomy mean IOPs were 
significantly higher in the CD group at years 1 
and 4 (p-value < 0.05). Similarly, the mean 
number of glaucoma medications was higher in 
the CD group at both follow-up visits (p-
value > 0.001). Based on success criteria A, the 
cumulative probability of success for patients 
with CD wasn’t significantly different compared 
to those without CD at years 1 and 4. However, 
based on success criteria B, patients with CD 
had a significantly lower cumulative probability 
of success at years 1 and 4 (p-value < 0.001). 
Conclusions: Early post-trabeculectomy CD is 
associated with a lower rate of surgery success, 
higher mean postoperative IOP and higher 
number of glaucoma medications. 

 
 
Five Years Outcome of Ahmed Glaucoma 
Valve Surgery in Refectory Glaucoma 
First Author: Nader NASSIRI 
Co-Author(s): Maryam YADGARI, Kourosh 
SHEIBANI, Sara KAVOUSNEZHAD 

Purpose: The aim of this study was to evaluate 
the success rate and complications of Ahmed 
Glaucoma Valve (AGV) insertion during a 
follow-up of at least 5 years. 
Methods: In this retrospective case series study, 
patients with 5 years of follow-up after AGV 
insertion were enrolled. Success was defined as 
intraocular pressure (IOP) < 21 mmHg (criterion 
A) and IOP < 16 mmHg (criterion B), with at 
least a 20% reduction in IOP, either with no 
medication (complete success) or with no more 
than preoperative medication (qualified 
success). Cumulative success was defined as the 
sum of qualified and complete success.  
Results: This study included 40 eyes of 40 
patients with a mean age of 40.63 ± 22.91 years 
(range 1 to 88). Cumulative survival success 
rates were 90% and 73% at 1 and 5 years after 
surgery according to criterion A, and 42% and 
25% based on criterion B, with median survival 
times of 60 months and 22.36 months, 
respectively. Complications were observed in 4 
eyes of 4 patients (10%) and included wound 
dehiscence, choroidal detachment, 
encapsulated bleb, and lid retraction. There 
were no early complications such as hypotonia 

or hyphema. 
Conclusions: The present study was one of the 
largest series that reported the long-term 
outcome of AGV implantation in Asian patients 
with refractory glaucoma and showed a wide 
difference in success rates between criterion A 
and B. 

 
 
Pathological Manifestations of the Iris in 
Primary Chronic Open-Angle Glaucoma 
First Author: Nader NASSIRI 
Co-Author(s): Kourosh SHEIBANI, Sara 
KAVOUSNEZHAD 

Purpose: This study aims to assess the 
histopathological changes in the iris of patients 
diagnosed with primary chronic open-angle 
glaucoma (PCOAG) undergoing trabeculectomy 
surgery. 
Methods: Conducted at the Imam Hossein 
Medical Center in Tehran, Iran, this study 
included 25 patients diagnosed with PCOAG 
scheduled for trabeculectomy. Exclusion criteria 
included patients with diabetes mellitus, 
systemic hypertension, uveitis, vascular lesions, 
central retinal vein occlusion, pseudoexfoliation, 
iris neovascularization, and previous 
prostaglandin usage. Following peripheral 
iridectomy, iris specimens were fixed in 10% 
formalin, processed, and stained with 
hematoxylin and eosin for histopathological 
examination. The evaluation focused on 
vascular hyalinization, anterior border layer 
(ABL) thickness, stromal pigmentation, and 
pigmented epithelium characteristics. 
Results: Twenty-five patients (mean age 64.4 ± 
8.8 years) participated in the study. Notable 
findings included vascular hyalinization in 72% 
of patients, ABL thickening in 48%, severe 
stromal pigmentation in 40%, and vacuolated or 
depigmented epithelium in 32% and 4% of 
patients, respectively. Intranuclear inclusions 
and nuclear invaginations were noted in 88% of 
cases. The average number of glaucoma 
medications used per patient was 1.3 ± 1.1. 
Conclusions: The present study results 
underscore the significant histopathological 
alterations in the iris in PCOAG patients. These 
changes are likely influenced by factors such as 
aging, patient ethnicity, and increased 
intraocular pressure. Gaining a deeper 
understanding of these changes is vital for 
advancing PCOAG management and treatment 
methodologies. 

 
 
Netarsudil/Latanoprost Fixed-Dose 
Combination Therapy for Primary Open-
Angle Glaucoma (POAG): A Systematic 
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Review and Pooled Analysis of 2484 Patients 
First Author: Mohamed GBREEL 
Co-Author(s): Ahmed B. ELSNHORY, Alaa A. 
ELSHANBARY, Ahmed E. HELMY, 
Abdulrahman I. HAGRASS, Khaled M. RAGAB 

Purpose: Glaucoma, caused by fluid buildup 
leading to increased intraocular pressure (IOP), 
can damage the optic nerve and result in 
blindness if untreated. This study aims to 
compare the efficacy and safety of a fixed-dose 
combination of Latanoprost and Netarsudil in 
reducing IOP in patients with open-angle 
glaucoma (OAG). 
Methods: We searched PubMed, Scopus, Web 
of Science, and Cochrane until October 2023 
and updated the search till July 2022 for 
randomized clinical trials (RCTs) that follow the 
inclusion criteria. The data were pooled as 
mean difference (MD) or risk ratio (RR) with 95% 
confidence interval (CI) using Review Manager 
Software (Version 5.4). 
Results: The pooled analysis revealed that 
using a fixed-dose combination of Latanoprost 
and Netarsudil has significantly decreased the 
IOP compared to using Latanoprost as 
monotherapy (MD=-2.29; 95% CI: [-2.67, -1.90], 
P<0.00001) after two weeks follow-up. The 
changes in IOP favoured using a fixed-dose 
combination following six weeks, and three 
months time intervals (MD = -2.37; 95% CI: [-
2.72, -2.01]; P<0.0001) (MD = -2.57; 95% CI: [-
2.91, -2.22], P < 0.0001) respectively. Regarding 
the mean diurnal intraocular pressure, the 
analysis has also favored the fixed-dose 
combination. Notably, despite some adverse 
effects, noted more with using the fixed-dose 
combination than using Latanoprost as 
monotherapy, they are usually well-tolerated 
and rarely led to drug discontinuation. 
Conclusions: The overall efficacy of the 
combination therapy is highly accountable. Its 
safety profile is high and tolerable by the 
patients. Using fixed-dose combination as first-
line therapy should be considered for ocular 
hypertensive patients. 

 

Analysis of Disease Composition 
Characteristics and Related Factors in 
Glaucoma Outpatients  
First Author: Xin LI 
Co-Author(s): Feiping YU 

Purpose: To understand the disease situation 
of glaucoma in Tianjin area, and compare it 
with domestic and international studies. To 
explore the causes of disease occurrence and 
progression and provide new epidemiological 
data for the prevention and treatment of 
glaucoma. 
Methods: The data of glaucoma outpatients in 

a Grade-Ⅲ eye hospital of Tianjin from 
September 2019 to September 2022 were 
analyzed retrospectively as well as patients’ 
composition ratio of disease type, disease 
seasonality, age distribution, sex ratio and other 
clinical data. 
Results: Patients with acute primary angle 
closure glaucoma (aPACG), chronic primary 
angle closure glaucoma (cPACG) and primary 
open-angle glaucoma (POAG) in winter and 
summer represented 26.17% and 11.00%, 28.36% 
and 21.75%, 22.41% and 18.59% of the total 
number of patients with their respective 
diseases. The male to female ratio of PACG 
patients was 1︰1.78（1802︰3206）, and the 
POAG patients was 1︰1.08 (842︰912). Among 
the patients with primary glaucoma,8.87% were 
POAG patients under 40 years old, and 66.71% 
were PACG patients 40 years and older. 
Conclusions: The number of aPACG patients 
are significantly higher in winter than that in 
summer. Female PACG patients show higher 
prevalence than males, while in POAG patients, 
there are still slightly more women than 
men.People under 40 years old are the focus of 
prevention and treatment of POAG, and people 
over 40 years old are the focus of prevention 
and control of PACG. 

 
 
Screening Glaucoma in Color Fundus Images 
Using Artificial Intelligence Software EYEDR 
First Author: Tien PHAM 
Co-Author(s): Tai HO, Hiep DO, Tuan LE, Yen 
LAM, Trang NGUYEN, Minh LE, Son NGUYEN 

Purpose: Determining the validity and reliability 
of the artificial intelligence algorithm EYEDR in 
the screening of adult glaucoma by color 
images of the optic disc. 
Methods: Cross-sectional study. The 2456 
color images of the optic disc were selected to 
train machine learning with Darknet YOLO 
convolutional neural network to determine the 
shape of the optic disc and optic cup, thereby 
an artificial intelligence algorithm 
was developed to detect the glaucoma and 
non-glaucoma optic nerve. A test dataset of 
1028 disc images was used to evaluate the 
value of this AI software based on 
the sensitivity, specificity, area under the ROC 
curve (AUC), likelihood ratio, accuracy, and 
Cohen’s Kappa coefficient.  
Results: The area under the ROC curve (AUC) 
was 0.93 ± 0.01 (95% CI; 0.92- 0.95), with the 
sensitivity 90.03%, specificity 95.06%, the 
accuracy 86.8% and the Kappa coefficient 0.86 
with p<0.001.The area under the ROC curve 
(AUC) was 0.93 ± 0.01 (95% CI; 0.92- 0.95), with 
the sensitivity 90.03%, specificity 95.06%, the 
accuracy 86.8% and the Kappa coefficient 0.86 
with p<0.001.The area under the ROC curve 
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(AUC) was 0.93 ± 0.01 (95% CI; 0.92- 0.95), with 
the sensitivity 90.03%, specificity 95.06%, the 
accuracy 86.8% and the Kappa coefficient 0.86 
with p<0.001. 
Conclusions: EYEDR artificial intelligence 
software developed by CNN Darknet YOLO 
version 3 technology with high sensitivity 
could screen glaucoma by color fundus 
images in the community. 

 
 
Long-Term Decrease in Fundus Capillary 
Density after Acute Primary Angle Closure – 
An Optical Coherence Tomography 
Angiography Study  
First Author: Yue YING 
Co-Author(s): Xintong FAN, Yanan SUN, Qilian 
SHENG, Ye Lin KWAN, Xiangmei KONG 

Purpose: To explore long-term alterations in 
optic nerve head (ONH) and macular 
microvasculature after acute primary angle 
closure (APAC) episode, and to analyze factors 
that may lead to fundus microvascular defects. 
Methods: This is a prospective study of APAC 
eyes, contralateral primary angle closure 
suspect (PACS) eyes and healthy controls. The 
enrolled subjects were examined by Optical 
Coherence Tomography Angiography (OCTA) 
for ONH and macular vessel density (VD). For 
subgroup analysis, APAC eyes were 
subcategorized into early-after-attack group 
(1-6 months after APAC), and late-after-attack 
group (10-60 months after APAC); timely-
treated group (attack time<1 week) and 
delayed-treated group (attack time>1 week). 
Results: All together 34 resolved APAC eyes, 19 
PACS eyes, and 26 healthy controls were 
included. Compared to PACS eyes or healthy 
control eyes, highly significant decrease in 
APAC VD was found in optic disc whole image 
(41.04±7.49 vs 49.27±2.27 vs 50.47±2.58, 
P<0.001) and peripapillary region (42.56±9.66 
vs 52.75±2.49 vs 54.09±3.03, P<0.001). Macular 
VD was less susceptible to acute hypertension 
compared to ONH VD. Early-after-attack eyes 
showed higher VD than late-after-attack eyes, 
but significant difference only exists in 
temporal-inferior peripapillary area. However, 
APAC patients with delayed treatment 
demonstrated significantly lower temporal 
inferior peripapillary VD (P=0.043), foveal 
(superficial layer: P=0.011; deep layer: P=0.016) 
and superficial superior parafoveal VD 
(P=0.039).  
Conclusions: ONH capillaries were more 
susceptible to APAC than macular capillaries. 
Persistent and even progressive capillary 
alterations might present after mechanical 
compression alleviation. Timely treatment may 
be important for fundus microvascular 
preservation.  

Red-Free (Green) Filter-Enhanced 
Gonioscopy with Smartphone: A Pilot Study 
First Author: Md Iftekher IQBAL 
Co-Author(s): Fariah OSMAN 

Purpose: This pilot study aimed to demonstrate 
the usefulness of the red-free (green) filter as a 
novel modification for better iridocorneal angle 
visibility during routine gonioscopy. 
Methods: As a pilot project, we observed 20 
eyes of 10 patients aged 22 to 60 who attended 
the glaucoma department of a tertiary eye 
hospital in Bangladesh. All patients underwent a 
thorough ocular examination, from best-
corrected visual acuity to the dilated fundus 
evaluation. Images and videos were obtained 
with a smartphone during gonioscopy with 
standard halogen light and the red-free (green) 
filter, which two glaucoma specialists 
subjectively analyzed. 
Results: The mean age of the patients was 37 ± 
13.42 years, of whom 70% were men. In this 
study, 40% of the patients had open-angle 
glaucoma, and 60% had open-angle without 
glaucoma. Without impairing the ability to see 
the iridocorneal angle structures in detail, the 
gonioscopy picture contrast was enhanced 
objectively for red-free filter images compared 
to standard light photos. The built-in warm 
filter of the slit-lamp also provided better 
visualization of the iridocorneal angle 
structures. 
Conclusions: Using the red-free (green) filter 
and a warm filter instead of the traditionally 
used standard light of the slit-lamp may 
significantly enhance the diagnostic capability 
during routine gonioscopy. 

 
 
Development and Evaluation of the Scoring 
System basing on the SD-OCT Maps for 
Diagnosing Glaucoma 
First Author: Kunliang QIU 

Purpose: To develop and evaluate a scoring 
system for diagnosing POAG by combining the 
characteristic manifestations of thickness map 
and deviation map ofRNFL and GCIPL on SD-
OCT.  
Methods: The Cirrus-HD OCT images of POAG 
eyes and healthy eyes were collected and 
divided into 2 sets, training (153 eyes, including 
80 healthy eyes) and validation (137 eyes, 
including 71 healthy eyes) sets. 10 topographic 
signs based the morphologic patterns of GCIPL 
(size, shape, location, color distribution, 
agreement between deviation and thickness 
maps, and step sign) and RNFL (size, shape, 
location, and agreement between maps) on 
deviation and thickness maps were selected for 
developing the scoring system. Sensitivity, 
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specificity and positive likelihood ratio (PLR) of 
each diagnostic signs were calculated and the 
score was weighted by the PLR. The total score 
was calculated by summing scores of all 
positive diagnostic signs. The area under the 
receiver operating characteristic curve (AUC) 
was plotted and compared between different 
scoring systems.  
Results: The presence of temporal raphe sign, 
the shape of GCIPL deviation map, the color 
distribution of GCIPL deviation map and the 
location of RNFL defect on RNFL deviation map 
were finally included in the scoring system. The 
AUC of this new scoring system for the 
diagnosis of POAG was 0.983, which was 
significantly better than other OCT thickness 
parameters (AUC ranging from 0.860 to 0.940).  
Conclusions: The scoring system developed 
with only 4 diagnostic signs, which consumes 
less time but performs high diagnostic 
accuracy, has potential clinical application 
prospects. 

 
 
Diagnostic Performance of the Overall 
Superior-Inferior Peripapillary Retinal Nerve 
Fiber Layer Thickness Symmetry for Early 
Glaucoma Damage 
First Author: Lexi HUANG 
Co-Author(s): Shengjin TU, Kunliang QIU 

Purpose: To evaluate the diagnostic 
performance of the overall symmetry of the 
superior-inferior peripapillary retinal nerve fiber 
layer (pRNFL) thickness in detecting early 
primary open-angle glaucoma (POAG). 
Methods: Sixty early POAG (with visual field 
mean deviation ≥ -6dB) and sixty normal 
control subjects were included. All participants 
were scanned using Cirrus HD-OCT to obtain 
pRNFL thickness and macular ganglion cell 
inner plexiform layer (mGCIPL) thickness data. 
The intraocular RNFL thickness symmetry score 
was calculated for analysis based on the 
difference of pRNFL thickness between superior 
and inferior hemifields, which was divided by 
optic disc-fovea line. The diagnostic capability 
was evaluated by receiver operating 
characteristic (ROC) and was compared with the 
conventional OCT diagnostic parameters. 
Results: The symmetry score [96.4 (94.9, 98.0)% 
vs. 82.6 (72.3, 88.2)%, P < 0.001], the mean 
thickness of the GCIPL [83.7 (80, 86.5) um vs. 
70.8 (66.4, 75.7) um, P < 0.001] and the mean 
thickness of the RNFL of in the control group 
[98.8 (93.8, 106.1) um vs. 73.8 (67.1, 80.0) um, P 
< 0.001] were significantly higher than those in 
the glaucoma group. The AUC of symmetry 
score, mean GCIPL thickness, and mean RNFL 
thickness for diagnosing early glaucoma were 
0.964, 0.899, and 0.946, respectively. 
Conclusions: The novel overall intraocular 

superior-inferior RNFL symmetry score showed 
good performance for the early diagnosis of 
POAG. 

 
 
Development of Multimodal Deep Learning 
for Diagnosis of Primary Open Angle 
Glaucoma Using Fundus Photographs, OCT 
macular and Optic Disc B-Scan Images  
First Author: Jiali QIU 
Co-Author(s): Geng WANG 

Purpose: Construction of a multi-dimensional 
imaging model for primary open-angle 
glaucoma (POAG) using deep learning, with 
paired fundus photography, all OCT macular 
and optic disc B-scan images. 
Methods: A total of 828 eyes of 425 patients 
were included. Images included fundus 
photographs (Topcon TRC-50DX, Japan) and all 
OCT macular and optic disc B-scan images 
(Cirrus HD-OCT 4000, Germany), which were 
preprocessed and randomly divided into 
training, validation, and test datasets at 75%, 
10%, and 15%.  Unimodal models are then 
constructed based on the three CNN 
models.  The multimodal model is constructed 
using the model integration technique. The 
performance of the multimodal model is 
compared with unimodal models. The ability of 
the different models to diagnose patients with 
myopia in combination with POAG was also 
compared by dividing the test data set into low, 
moderate, high, and non-myopia groups. 
Results: In the test dataset, the multi-
dimensional model had an area under the 
receiver operating characteristic curve (AUC) of 
0.977, outperforming the unimodal models 
(AUC, 0.942-0.971). In myopia combined with 
POAG group, unimodal models (AUC, 0934-
0.972) were lower than the multi-dimensional 
model (AUC, 0.977). Moreover, the diagnostic 
performance of the multimodal model was 
lower for the high myopia group (AUC 0.907) 
than for the low and moderate myopia groups 
(AUC 0.992) in different myopia classifications. 
Conclusions: In this study, multi-dimensional 
model was developed based on deep learning 
using paired fundus photography and OCT 
images. It achieved higher diagnostic accuracy 
than the unimodal models and high diagnostic 
accuracy for lesion identification in myopia 
combined with POAG. 
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Correlation between Axial Length and the 
Elasticity of the Posterior Segment of Eyeball 
in Myopic Eyes without Posterior Staphyloma 
First Author: Tianwei QIAN 

Purpose: To investigate the correlation 
between axial length (AL) and the elasticity of 
the posterior segment wall of the eyeball using 
shear wave elastography in myopic eyes 
without posterior staphyloma. 
Methods: This cross-sectional study enrolled 
87 right eyes, including 29 with high myopia 
and 58 with low myopia.  The AL measured with 
Pentacam and the elasticity of the eyeball wall 
at different locations could be reflected using 
shear wave elastography. Multivariate 
regression analysis was used to explore the 
correlations between AL and elasticity at 
different locations. 
Results: A significantly lower elasticity 
measurement was observed in high myopia 
group at the macular region, 3.5 mm from the 
nasal side of the optic nerve, temporal and 
nasal sides of the optic nerve, and temporal 
and nasal sides of the midperiphery in both 
horizontal and vertical directions. Furthermore, 
the elasticities at the macular region in both 
horizontal and vertical directions had significant 
correlations with AL. A significantly lower 
elasticity measurement was observed in high 
myopia group at the macular region, 3.5 mm 
from the nasal side of the optic nerve, temporal 
and nasal sides of the optic nerve, and 
temporal and nasal sides of the midperiphery in 
both horizontal and vertical directions. 
Furthermore, the elasticities at the macular 
region in both horizontal and vertical directions 
had significant correlations with AL. 
Conclusions: The elasticity of the eyewall at the 
macular area decreased with an increase in AL, 
which may explain why posterior scleral 
staphyloma is most likely to occur at the 
macular area.  

 
   
OCTA Characteristics of Choroidal Blood 
Flow in Myopic Children 
First Author: Junwen ZENG 
Co-Author(s): Yao NI, Bo WU, Zhengfei YANG 

Purpose: To evaluate the characteristics of the 
choriocapillaris blood perfusion in myopic 
children by using optical coherence 
tomography angiography (OCTA). 
Methods: In this prospective observational 
study, 311 myopic children aged from 5 to 14 
years were enrolled. The OCTA images 
obtained were divided into a 1-mm-diameter 
central circle (C1) and a 2.5-mm-diameter 

annulus (C1-2.5) centered on the foveola. The 
C1-2.5 was divided into nasal (N1-2.5), 
temporal (T1-2.5), inferior (I1-2.5), and superior 
(S1-2.5) areas. Choriocapillaris perfusion 
parameters, including the percentage of flow 
voids (FV%), the total number of flow voids 
(TNFV), and average flow void area (AFVA) in 
different regions were analyzed.   
Results: Higher FV% were found in moderate 
myopia eyes than mild myopia eyes in the 
regions of C1(P<0.001) and T1-2.5(P=0.007). 
TNFV were higher in the mild myopia eyes than 
moderate myopia eyes in S1-2.5 (P = 0.034) 
and I1-2.5 area(P = 0.016). Mild myopia eyes 
had lower AFVA of C1(P<0.001), S1-2.5 (P = 
0.007), T1-2.5 (P = 0.007) than moderate 
myopia eyes. By analyzing the choriocapillaris 
perfusion parameters in different measurement 
areas of myopic children, we found that FV%, 
TNFV and AFVA in C1 were significantly lower 
than other measurement area (P<0.001). 
Conclusions: With the myopia progressing, the 
choroidal capillary non-perfusion area of the 
macular area increased. 

 
   
Moxifloxacin-Based Non-Contact in Vivo 
Conjunctival Goblet Cell Fluorescence 
Imaging with High-Contrast and Large 
Image Field-of-View 
First Author: Yushuang LIU 
Co-Author(s): Zhengyu DUAN, Peng XIAO 

Purpose: To develop a non-contact imaging 
technique with high-contrast, high-resolution 
and large field-of-view for in vivo imaging of 
conjunctival goblet cells (CGCs) in ocular 
surface disease diagnosis and management. 
Methods: A novel high-resolution non-contact 
ocular surface fluorescence microscopy was 
customized based on moxifloxacin labelling for 
high-contrast CGC imaging. Axially-swept 
imaging by a tunable liquid lens incorporated 
with a stack registration and fusion algorithm 
was developed for all-in-focus large-field 
image acquisition on curved conjunctival 
surface. System feasibility was demonstrated 
through in vivo CGC imaging in both mice and 
rabbits. Its utility was further validated through 
a longitudinal observation of the CGCs in 0.2% 
benzalkonium chloride induced dry eye mouse 
models. 
Results: The novel CGCs imaging system 
achieved cellular-level resolution of 1.3 μm, 
with an average imaging rate of 30 frames-per-
second over an imaging field of view of 1.4 × 
1.4 mm, which is approximately 3 times the 
imaging field of in vivo confocal microscopy. 
Imaging on the conjunctival fornix of mice show 
CGCs predominantly in clusters, with an 
average cell size of approximately 11 μm, 
consistent with periodic acid-Schiff (PAS) 
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staining results. In vivo longitudinal observation 
show CGCs density significantly decreased after 
3 days of 0.2% benzalkonium chloride utilization 
(368±470/mm² vs. 1584±551/mm², p=0.001), 
and returned to baseline after 14 days of 
discontinuation (1316±451/mm² vs. 
1584±551/mm², p = 0.406). 
Conclusions: A feasible non-contact high-
contrast fluorescence microscope was 
developed for high-resolution large-field in 
vivo CGC imaging and longitudinal monitoring, 
which is of great value in the evaluation of 
ocular surface diseases like dry eye. 

 
 
Novel Imaging Biomarkers for Dementia: 
Regression Analysis of Retinal OCT 
Measurements in the UK Biobank (UKB) 
Cohort 
First Author: Ziwei SHU 
Co-Author(s): Weiwei LUO, Charlene ONG, 
Chih-Liang CHIN, Rob DROLET, Asad A. B. ALI 

Purpose: Prevailing dementia diagnosis tests 
such as neuroimaging are costly or invasive. We 
investigated the feasibility of using OCT-based 
retinal measurements as novel dementia 
biomarkers by exploring associations between 
dementia and retinal layer thickness in the UKB 
populations. 
Methods: The study cohort consisted of 
500,000 UKB participants averagely aged 58. 
Dementia was defined algorithmically as a 
binary variable. We analyzed 136 OCT features, 
along with 48 MRI measurements, using linear 
regression models adjusted for age and sex. 
Parameters were rank normalized before the 
analysis. 
Results: Among the 9,499 individuals identified 
with dementia, in which 829 patients had OCT 
scans available. We found that, compared to 
the matching 71,083 controls, dementia 
patients showed decreased retinal layers and 
increased optic nerve head (ONH) cup size 
(coef: 0.05; 95%CI: 0.03, 0.07; p=6.00x10

-6
). 

Specifically, OCT features included retinal nerve 
fiber layer (RNFL) thickness (coef: -0.08; 95%CI: 
-0.1, -0.06; p=1.20x10

-13
) and inner superior 

macular thickness (coef: -0.09; 95%CI: -0.11, -
0.06; p=4.73x10

-14
). Additionally, the dementia 

cohort exhibited lower visual acuity (logMAR) 
(coef: 0.53; 95%CI: 0.33, 0.74; p=3.26x10

-7
). 

These findings were corroborated by 
comparisons with MRI parameters such as 
hippocampal ratio (left) (coef: -0.16; 95%CI: -
0.25, -0.08; p=2.14x10

-4
). 

Conclusions: In dementia patients, we 
observed significant reductions in 22 retinal 
layer features, including RNFL thickness and 
inner subfield macular thickness, along with an 
increase of ONH cup size in dementia patients. 
Although the beta coefficients were slightly 

weaker than MRI measurements, these retinal 
features exhibited a greater statistical 
significance, highlighting their potential as 
novel imaging biomarkers for dementia. 

 
 
Genomic Insights of Retinal Age Gap 
Estimated by Deep Learning from Retinal 
Images 
First Author: Yu HUANG 
Co-Author(s): Mohammad G. SYED, Ruiye 
CHEN, Cong LI, Xiayin ZHANG, Xueli ZHANG, 
Xianwen SHANG, Muthu R. K. MOOKIAH, Huan 
WANG, Emanuele TRUCCO, Honghu YU, 
Zhouting ZHU, Alex S. F. DONEY, Mingguang 
HE 

Purpose: The Retinal Age Gap (RAG), defined 
as the difference between chronological age 
and retinal age predicted using deep learning 
on retinal images, serves as an indicator of age-
related diseases. This study aims to uncover the 
genetic determinants of RAG through a 
comprehensive genome-wide association study 
(GWAS), elucidating the molecular mechanisms 
of accelerated retinal aging. 
Methods: We conducted a discovery GWAS on 
RAG using data from the UK Biobank cohort 
(31,271 participants), followed by replication in 
the Genetics of Diabetes Audit and Research in 
Tayside Scotland (GoDARTS) cohort (8,034 
participants). To enhance our findings, we 
utilized Multi-trait Genome-Wide Association 
Analysis (MTAG) to integrate results from both 
cohorts. Post-GWAS analysis included 
pleiotropy investigation of genes involved in 
various biological ages and Mendelian 
Randomization (MR) to identify causal factors 
linked to RAG. 
Results: MTAG identified 13 loci associated 
with RAG, influencing retinal vessel density and 
other aging processes. The SNP-wide 
heritability (h2) of RAG was estimated at 0.15. 
Gene-based enrichment analysis prioritized 9 
significant genes. Pleiotropy analysis revealed 
that 8 RAG-related genes were also involved in 
'abdominal age,' 'lungs age,' 'biochemistry age,' 
and 'blood cells age.' MR analysis identified 
associations between RAG and glycated 
hemoglobin, inflammation hemocytes, and 
anemia, suggesting their roles in accelerated 
retinal aging. 
Conclusions: This study elucidates the genetic 
landscape of RAG, offering insights into the 
molecular mechanisms of retinal aging. The 
identified loci and associations provide a basis 
for causal inference of the aging process and 
highlight potential targets for pharmaceutical 
interventions in future treatments. 
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OCTA-Based Retinal Microvasculature:  A 
Footprint of Cardiovascular Event and 
Mortality among Individuals with Type 2 
Diabetes 
First Author: Ziyu ZHU 
Co-Author(s): Wei WANG 

Purpose: To identify the essential capillary layer 
having prognosticated value for cardiovascular 
disease (CVD) and mortality. 
Methods: The Guangzhou Diabetic Eye Study 
(GDES) is a community-based prospective 
cohort. The optical coherence tomography 
angiography (OCTA) was adopted for 
quantifying retinal microvasculature and 
choriocapillaris (CC) perfusion. The impacts of 
OCTA metrics on risks of CVD and mortality 
were evaluated by logistic models. 
Results: A total of 2,950 patients (2,950 eyes) 
were included. In the fully adjusted models, the 
elevated CC flow deficit (FD) in the entire region 
was significantly associated with higher odds of 
developing CVD (odds ratio [OR]=1.11 per 1-
SD increase; 95%CI: 1.01-1.20; P=0.022) and 
risks of CVD-related mortality (OR=1.25 per 1-
SD increase; 95%CI: 1.04 -1.52; P=0.021). Sector 
analyses arrived consistent results, with ORs of 
1.17 (95% CI, 1.07-1.27; P＜0.001) for CVD 
events and 1.246 (95%CI: 1.023-1.517; P=0.029) 
for CVD-mortality in the foveal, 1.130 (95% CI, 
1.038-1.230; P=0.005) for CVD events and 
1.224 (95%CI: 0.989-1.515, P=0.063) for CVD-
mortality in the parafoveal, and 1.168 (95% CI, 
1.075-1.269; P＜0.001) CVD events and 1.307 
(95%CI: 1.070-1.597; P=0.009) for CVD-
mortality in the perifoveal region. Subgroup 
analysis by age group, sex, HbA1c levels, and 
education attainment obtained similar results. 
Conclusions: Impaired CCs occur earlier than 
alterations in retinal capillary layers, 
underscoring the potential of CC FD% as an 
early indicator of CVD risk. Further study is 
warranted to explore whether early 
interventions based on CC information could 
positively impact the prognosis of individuals at 
high risk for CVD. 

 
 
Leukocoria Due to Persistent Hyperplastic 
Primary Vitreous 
First Author: Xuejiao QIN 
Co-Author(s): Linlin HAO 

Purpose: To present with a typical photography 
of Leukocoria which is caused by persistent 
hyperplastic primary vitreous (PHPV) of an 
infant. 
Methods: A fifty-day-old boy was taken to the 
hospital for 'white pupil' in the left eye. There 
were no obvious abnormal findings in 
preoperative ocular b ultrasonography. 

Preoperational examination of the anterior 
segment with the patient under anaesthesia 
gave hints of the diagnosis of PHPV 
complicated with cataract. 
Results: The lens is condensed into a white 
tough pie, with ectopic vasculature and 
elongated ciliary processes attached around. 
There was no distinct capsule and the lens was 
cut off followed by anterior vitrectomy, a semi-
transparent band was detected at the back of 
the lens and cut off during operation. No other 
ocular or systemic abnormality was detected. 
Conclusions: PHPV is one less common cause 
of leukocoria, in cases that there is no, or 
difficult to get, valuable finding in the 
preoperative B-ultrasonography, a typical or 
striking presentation of the anterior segment is 
helpful for diagnosis and operation design.  

 
 
In Vivo Lacrimal Gland Imaging Artefact 
Assessment Based on Swept-Source Optical 
Coherence Tomography for Dry Eye Disease 
First Author: Weijing CHENG 
Co-Author(s): Siyi LIU, Feng GU, Lingyi LIANG 

Purpose: This study aimed to characterize 
imaging artefacts in the lacrimal gland using 
swept-source optical coherence tomography 
(SS-OCT) in patients with dry eye disease (DED) 
and healthy controls and identify risk factors for 
these artefacts. 
Methods: In total, 151 eyes, including 104 from 
patients with DED and 47 from non-DED 
controls, were analyzed. Demographic data 
collection, comprehensive ocular examinations, 
and SS-OCT imaging of the palpebral lobe of 
the lacrimal gland were performed. Artefacts 
were classified into distinct categories with 
different severities. Univariate and multivariate 
logistic regression analyses were performed to 
evaluate the association of age, gender, best-
corrected visual acuity, intraocular pressure 
(IOP), and the presence of DED with the 
presence of artefacts. 
Results: Eight artefact types and severity 
grading were defined by analyzing 1,208 
lacrimal SS-OCT images. The three most 
prevalent artefacts were defocus (75.83%), cliff 
(67.47%), and Z-off (58.44%). The presence of 
artefacts was significantly associated with the 
presence of DED (OR = 9.13; 95% CI, 2.39-
34.88; P= 0.001) and higher IOP (OR = 1.34; 
95% CI, 1.14-1.58; P < 0.001). Furthermore, 
multivariate logistic analyses showed that lower 
tear film breakup time (OR = 0.71; 95% CI, 0.55-
0.92; P = 0.009) and higher meibum quality 
score (OR = 2.86; 95% CI, 1.49-5.48; P= 0.002) 
were significantly associated with higher odds 
for the presence of artefacts.  
Conclusions: DED eyes had more SS-OCT 
image artefacts than normal eyes. Stringent 
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standardized image quality control should be 
implemented before further image analysis 
when using SS-OCT to assess lacrimal gland 
image. 

 
 
Adhesion of Beaded-Like Emulsified Silicone 
Oil to Posterior Capsule 
First Author: Qiaona YE 
Co-Author(s): Zidong CHEN, Yangfan YANG, 
Minbin YU 

Purpose: To describe a case of beaded-like 
emulsified silicone oil adhered to the anterior 
surfaces of posterior lens capsule. 
Methods: A 49-year-old patient presented at 
Zhongshan Ophthalmic Center, Sun Yat-sen 
University, Guangzhou, China. 
Results: The pseudophakic man underwent 23-
G pars plana vitrectomy in the right eye (RE) 
and silicone oil tamponade was injected due to 
rhegmatogenous retinal detachment a year 
ago. The retina remained attached 
postoperatively and silicone oil was removed 6 
months later. He felt pain and the intraocular 
pressure (IOP) was 50mmHg in the RE during 
follow-up. He finally got Ahmed glaucoma 
valve (AGV) implantation because of 
uncontrolled IOP treated with medications. 
Now, the visual acuity (VA) of RE was HM/30cm 
and the IOP was 16mmHg. Slit-lamp showed 
5*5mm emulsified silicone oil with a "beaded" 
appearance adhered to the posterior capsule at 
follow-up visit. Anterior segment optical 
coherence tomography revealed that tiny 
droplets of silicone oil were exactly at the 
anterior surfaces of the posterior 
capsule. Fundus examination showed the cup-
to-disc ratio was 1.0 and diffuse choroidal 
atrophy. The patient remained follow-up 
observation for little possibility of VA 
improvement. 
Conclusions: Beaded-like emulsified silicone oil 
adhered to posterior capsule is rare and the 
mechanism remains unknown. Follow-up 
observation may help us understand the 
occurrence and development better. 

 
 
Distribution and Determinants of Choroidal 
Structure in Highly Myopic Eyes 
First Author: Meng XUAN 
Co-Author(s): Mingguang HE 

Purpose: To quantify the profiles of choroidal 
parameters using a fully deep learning (DL)-
based algorithm applied to swept-source 
optical coherence tomography (SS-OCT) 
images, and to evaluate their determinants in 

highly myopic eyes. 
Methods: This cross-sectional study recruited 
participants with bilateral high myopia 
(spherical equivalent ≤ −6.0 D) from the 
Zhongshan Ophthalmic Center in China. A total 
of 657 participants underwent comprehensive 
ophthalmic examinations, including SS-OCT for 
quantifying of choroidal parameters, and 
measurements of axial length (AL). Subfoveal 
choroidal thickness (SFCT) and choroidal 
vascularity index (CVI) within a 1500-μm-wide 
region centered on the fovea were assessed 
using a DL-based system. 
Results: Out of the 657 participants, 568 eyes 
from 568 participants (86.45%) were included in 
the final analysis (mean age: 23.63 years; mean 
AL: 27.69 mm). The mean SFCT and CVI were 
186.20μm (95% CI: 179.99–192.42) and 63.95% 
(95% CI: 63.63–64.27), respectively. After 
adjusting for confounding factors, older age 
and longer AL were significantly associated with 
a thinner SFCT and lower CVI. Specifically, SFCT 
decreased by 1.059μm per year of age (95% CI: 
–1.485 to –0.633, P < 0.001) and by 26.985μm 
per millimeter of AL (95% CI: –30.281 to –
23.688, P < 0.001). Similarly, CVI decreased by 
0.029% per year of age (95% CI: –0.054 to –
0.004, P = 0.025) and by 1.018% per millimeter 
of AL (95% CI: –1.211 to –0.824, P < 0.001). 
Conclusions: Older age and longer axial length 
are correlated with choroidal thinning and a 
decline in CVI in highly myopic eyes. 

 
 
Assessing OCT-derived Vitreous Dot Index 
(VDI) as a Novel Marker of Vitreous 
Inflammation in Uveitis 
First Author: Paola SABOYA 

Purpose: This study assesses the Vitreous Dot 
Index (VDI) via Optical Coherence Tomography 
(OCT) as a biomarker for vitreous inflammation. 
Methods: We conducted a cross-sectional 
study with 61 participants: 20 with uveitis, 15 
with vitreous degeneration, 9 with other 
conditions, and 17 healthy controls. OCT scans 
were performed on the diseased eye for 
pathological groups and the right eye for 
controls, focusing on a 30° x 30° macular 
region centered on the fovea. The Spectralis 
system captured 19 to 31 B-scans per volume. 
Using semi-automated image segmentation, 
we identified the vitreous-retinal layer 
boundary as the internal limiting membrane 
(ILM), which was manually refined. Vitreous 
zones were segmented into posterior (Zone I), 
middle (Zone II), and anterior (Zone III) vitreous. 
Results: VDI-N values for the control group 
were 0.767, 0.753, 0.548, and 0.842 for Zones I, 
II, III, and total vitreous, respectively. For the 
uveitis group, values were 0.775, 0.710, 0.596, 
and 0.775, showing significant differences (p < 



 

 

A
B

S
TR

A
C

TS
- 

E
-P

O
S
TE

R
 

ABSTRACTS – E-POSTERS 

APTOS-APOIS 2024 | 124 

A
B

S
TR

A
C

TS
- 

E
-P

O
S
TE

R
 

APTOS-APOIS 2024 | 124 

 

0.01). Inter-grader reliability was high for VDI-N 
(ICC and Bland-Altman plots) but variable for 
VDI-A, with no significant statistical difference 
(p > 0.05). 
Conclusions: VDI-N demonstrates high inter-
grader agreement, suggesting it is a reliable 
measurement. However, variability in VDI-A, 
possibly due to ILM hyperreflectivity, highlights 
the need for further research. Increasing grader 
numbers in future studies may enhance VDI's 
diagnostic value for vitreous inflammation in 
uveitis. 

 

 
 
 
 

 
  
Those 3 Magical Shots! 
First Author: Prachi DAVE 
Co-Author(s): Abhishek DAVE  

Purpose: To elucidate the role of intravitreal 
injection Aflibercept in managing complex 
cases of Wet Age Related Macular 
Degeneration(ARMD) and the gratifying visual 
recovery experienced with a minimally invasive 
procedure. 
Methods: A 73-year-old gentleman presented 
with drop in vision in the left eye since 25 days. 
On examination, his best corrected visual acuity 
(BCVA) in the Right eye(OD) was 6/60 and 
Finger counting close to face in the Left eye 
(OS). On multimodal imaging, he was 
diagnosed to have a scarred Wet ARMD in OD 
and an active Wet ARMD with a large subretinal 
bleed secondary to Wet ARMD in OS. 
Treatment management options included a 
monotherapy with Injection Aflibercept or an 
intravitreal gas injection with tPA followed by 
Injection Aflibercept. Considering his one-eyed 
status, the patient decided to go for Aflibercept 
monotherapy.  
Results: After 3 monthly injections of injection 
Aflibercept, the subretinal bleed reduced, the 
subretinal fluid resolved and his vision in OS 
improved to 6/9. He is on a regular follow up 
and has not needed any further injections in OS 
and he maintains 6/9 vision. 
Conclusions: Conventional treatment 
guidelines for a large subretinal bleed dictate 
the use of gas followed by intravitreal Injection 
Aflibercept. However, gas has its own 
limitations of causing a rise in the intraocular 
pressure and a transient loss of vision which is 
particularly troublesome in one eyed patients. 
Injection Aflibercept offers a much safer, less 
invasive and elegant treatment option for such 
patients with equally good or even better visual 
outcomes. 

Navigating the Complexity of MacTel: A Case 
Report 
First Author: Aakriti AGARWAL 
Co-Author(s): Taskin KHAN, Vishnu S. GUPTA, 
Monika KAPUR, Sugourab DAS  

Purpose: To report a patient with bilateral 
macular telangiectasia.  
Methods: A patient came to the eye OPD with 
complaints of diminution of vision of both eyes. 
Results: A 50-year-old female came to the eye 
OPD with gradual, painless diminution of vision 
both eyes. She had no systemic illness. Her 
visual acuity was 6/60 both eyes not improving 
on BCVA. On ocular examination anterior 
segment was within normal limits. The patient 
was pharmacologically dilated and both eyes 
greyish discoloration of the foveal area was 
seen with vessels diving at right angle into 
deeper retinal layers. Rest of the fundus was 
within normal limits.  
OCT macula was done that showed disruption 
of foveal contour with foveal pit enlargement 
and ‘ILM drape’ over the affected area. R/E 
showed partial thickness macular hole and L/E 
showed full thickness macular hole. 
FFA was done to look for leaky vessels and it 
was within normal limits. 
Patient was investigated to rule out diabetes, 
hypertension and kept on close follow up to 
rule out development of CNVM. 
Conclusions: High level of suspicion is 
necessary to pick up subtle signs on fundus 
examination and it must correlated with other 
investigative modalities. 

 
 
Quantitative Evaluation of Retinal Vascular 
Morphology for the Evaluation of Diabetic 
Retinopathy Initiation: Five-year Follow-up 
Results of the Shanghai Cohort Study of 
Diabetic Eye Disease (SCODE) 
First Author: Yi XU 
Co-Author(s): Yuting WU, Lina LU, Saiguang 
LING, Haidong ZOU 

Purpose: To determine whether a series of AI 
assisted retinal vasculature measurement 
parameters were associated with diabetic 
retinopathy initiation in adults with type 2 
diabetes.To determine whether a series of AI 
assisted retinal vasculature measurement 
parameters were associated with diabetic 
retinopathy initiation in adults with type 2 
diabetes. 
Methods: A total of 556 type 2 diabetic 
patients were enrolled from the Shanghai 
Cohort Study of Diabetic Eye Disease (SCODE, 
NCT03665090). All participants underwent tests 
of blood pressure, body mass index (BMI), 
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fasting blood glucose (FBG), glycosylated 
hemoglobin (HbA1c), and standardized 
ophthalmological examinations including 
fundus photography with non-mydriatic fundus 
camera. All the patients were classified as no 
apparent DR at baseline and followed up for 
five years. A fundus image intelligent analysis 
system was used to automatically calculate a 
series of parameters including arteriolar and 
venular diameter in different region, tortuority 
and fractal dimension. 
Results: 299 diabetic patients had no DR at last 
follow up. 257 patients developed DR. There 
was no difference in age, BMI, diabetes 
duration and blood glucose between the two 
groups(P>0.05). There were significant 
correlations between DR initiation and Retinal 
arteriolar caliber, Fractal dimension, and Retinal 
venular tortuosity (P<0.05). Changes in the 
venular caliber was not correlated with DR 
initiation (P>0.05). Widening of retinal arteriolar 
within the area of 1.5-2.0 PD was more closely 
related to DR development. 
Conclusions: Increased arteriolar caliber within 
1.5-2.0 PD region, venular tortuosity and fractal 
dimension were useful biomarkers which may 
represent early dysfunction in the retinal 
microvasculature. 

 
 
Patients’ Perception of Robot-Driven 
Technology in the Management of Retinal 
Diseases 
First Author: Kah Long AW 
Co-Author(s): Sirindhra SUEPIANTHAM, Aryelly 
RODRIGUEZ, Shyamanga BOROOAH, Peter 
CACKETT  

Purpose: There is increasing application of 
robots and other artificial intelligence-driven 
technologies in the management of retinal 
disease. These technologies have the potential 
to meet increasing demands for retinal 
diseases. However, there is currently a lack of 
understanding of patients’ attitudes towards 
use of robots in ophthalmology. This study 
investigates patients’ attitudes towards robot-
led management of retinal disease. 
Methods: Paper questionnaires were 
distributed to 177 patients attending intravitreal 
injections (IVT) at the Princess Alexandra Eye 
Pavilion, Edinburgh between 1

st
 October 2022 

and 31
st
 January 2023. The questionnaire 

collected demographic details, and patients 
responded to questions about their attitudes 
towards robot-led diagnosis, treatment 
decisions and IVT injections. Responses were 
collected using a 5-category Likert scale which 
were analysed using ordinal logistic regression. 
Results: Those from affluent socioeconomic 
backgrounds were significantly (p<0.001) more 
accepting of robots diagnosing and deciding 

on management. Furthermore, there was an 
increased proportion of patients who would 
accept robots if the robots made fewer 
mistakes and were more efficient; the same 
association with socioeconomic background 
remains (p<0.001). Lastly, 116 patients (65.5%) 
would not be happy if IVT injections were 
performed by a robot, this was more likely the 
case if the patient was female (p=0.04) or from 
a more deprived socioeconomic background 
(p<0.001). 
Conclusions: Attitudes towards robot 
involvement in diagnosis and management of 
retinal disease are significantly associated with 
socioeconomic backgrounds and sex. 
Additional studies are required to further 
investigate these determinants of robot 
receptiveness to ensure acceptance and 
compliance with treatment with these new 
technologies. 

 
 
Plasma Metabolomics Identifies Key 
Metabolites and Improves Prediction of 
Diabetic Retinopathy: Development and 
Validation across Multi-National Cohorts 
First Author: Shaopeng YANG 
Co-Author(s): Huangdong LI, Ziyu ZHU, Riqian 
LIU, Wei WANG  

Purpose: To identify longitudinal metabolomic 
fingerprints of diabetic retinopathy (DR) and 
evaluate their utility in predicting DR 
development and progression. 
Methods: This study included 17,675 
participants with baseline pre-
diabetes/diabetes from the UK Biobank (UKB); 
and an additional 638 diabetic participants from 
the Guangzhou Diabetic Eye Study (GDES) for 
external validation. Longitudinal DR 
metabolomic fingerprints were identified 
through nuclear magnetic resonance assay in 
UKB participants. The predictive value of these 
fingerprints for predicting DR development 
were assessed in a fully withheld test set. 
External validations were conducted in the 
GDES cohort. 
Results: Of 168 metabolites, 118 were 
identified as candidate metabolomic 
fingerprints for future DR development. These 
fingerprints significantly improved the 
predictability for DR development beyond 
traditional indicators (C-statistic: 0.802 [0.760–
0.843] vs. 0.751 [0.706–0.796]; P = 5.56×10−4). 
Glucose, lactate, and citrate were among the 
fingerprints validated in the GDES cohort. Using 
these parsimonious and replicable fingerprints 
yielded similar improvements for predicting DR 
development (C-statistic: 0.807 [0.711–0.903] 
vs. 0.617 [0.494, 0.740]; P = 1.68×10−4) and 
progression (C-statistic: 0.797, [0.712–0.882] vs. 
0.665 [0.545–0.784]; P = 0.003) in the external 
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cohort. Improvements in NRIs, IDIs, and clinical 
utility were also evident in both cohorts (all P 
<0.05). In addition, lactate and citrate were 
associated to microvascular damage across 
macular and optic disc regions (all P <0.05). 
Conclusions: Metabolomic profiling has proven 
effective in identifying robust fingerprints for 
predicting future DR development and 
progression, providing novel insights into the 
early and advanced stages of DR 
pathophysiology. 

 
 
Peripheral Ganglion Cell Complex Thickness 
and Retinal Microvasculature in Myopia 
using Wide-Field Swept-Source OCT 
First Author: Deming WANG 
Co-Author(s): Yinhang ZHANG, Xiulan ZHANG 

Purpose: This study aims to investigate the 
impact of axial elongation on ganglion cell 
complex thickness (GCCT) and retinal capillary 
density (CD) using wide-field swept-source 
optical coherence tomography angiography. 
Methods: A retrospective cross-sectional 
analysis was conducted involving 506 eyes. 
Fovea-centred scans were obtained to assess 
the subregional GCCT and capillary density 
across the whole retina, the superficial capillary 
plexus (SCP), and deep capillary plexus (DCP) 
among three groups: normal control, high 
myopia (HM) eyes with axial length <28 mm, 
and HM eyes with axial length >28 mm. 
Regional variations (central vs. peripheral, 
quadrants difference [superior, inferior, nasal, 
and temporal]) were analyzed. 
Results: In HM eyes with axial length >28 mm, 
GCCT and retinal CD exhibit a general decline 
in most regions (P<0.05). In HM eyes with axial 
length <28 mm, significant reductions were 
observed specifically in peripheral regions, as in 
the GCCT beyond the 3×3 mm² area and CD in 
the 9–12 mm whole retina, 9–12 mm superior 
SCP, and 6–12 mm DCP (P<0.05). Maximum 
GCCT and retinal CD reduction with axial 
elongation was observed in subregions beyond 
6×6 mm². 
Conclusions: GCCT beyond the 3×3 mm² area 
and peripheral retinal CD beyond the 6×6 mm² 
area were more susceptible to axial elongation 
and are thereby deserving of particular 
attention. 

 
 
Deep Learning Integration of Fundus 
Imaging and Pharmacogenomics for Real-
Time Prediction of Retinal Vein Occlusion 
Recurrence 
First Author: Sahnaz V.  PUTRI 

Co-Author(s): Andi N. A. URENG, Prihantini 
PRIHANTINI 
 
Purpose: Retinal Vein Occlusion (RVO) is a 
major cause of vision impairment with a high 
recurrence risk. Traditional monitoring often 
fails to predict recurrences effectively. This 
study develops a deep learning (DL) model 
integrating fundus imaging and 
pharmacogenomic data to predict RVO 
recurrence in real-time, improving remote 
patient management through tele-
ophthalmology platforms. 
Methods: Utilizing a dataset of 30,420 ultra-
widefield fundus images and 
pharmacogenomic data from 1,800 patients, we 
conducted data preprocessing, feature 
extraction, model training, and validation. 
Fundus images were preprocessed using 
advanced techniques for noise reduction and 
normalization, while significant SNPs associated 
with RVO were identified and preprocessed 
from genomic data. A feature fusion approach 
was employed to integrate these modalities 
using a weighted attention mechanism. The 
hybrid DL model combined a ResNet-based 
CNN for image analysis and a transformer-
based neural network for genomic data, with a 
late fusion technique ensuring comprehensive 
feature integration. The model was trained with 
a dynamic learning rate and validated through 
stratified 10-fold cross-validation. 
Results: The DL model achieved an AUC-ROC 
of 0.995 on the validation set. Key performance 
metrics included 97.5% accuracy, 96.7% 
precision, 98.2% recall, 97.4% F1-score, 98.5% 
sensitivity, 96.3% specificity, and 97.8% NPV. In a 
high-risk subgroup, predictive precision was 
96.9% and recall was 98.0%. 
Conclusions: This study presents a new DL-
based framework for predicting RVO recurrence 
using fundus imaging and pharmacogenomic 
data. The model's high accuracy shows its 
potential to improve tele-ophthalmology by 
enabling proactive and personalized patient 
care, making it a promising advancement in 
tele-ophthalmology and pharmacogenomics 
research. 
 
 
 
Therapeutic Potential of Astilbin on Diabetes 
and Related Secondary Complication, 
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Including Diabetic Nephropathy   
First Author: Kanika PATEL 

Purpose: Astilbin is a natural flavonoid 
compound found to be present in the Smilax 
aristolochiifolia and Smilax glabra. Astilbin have 
been well known for their anti-inflammatory 
activity. Diabetic nephropathy is one of the 
major complication of all the diabetes patients 
and responsible for end-stage renal disorders 
of human being. Astilbin have been known for 
their inhibitory potential against carbohydrates-
hydrolyzing enzymes which is one of the factors 
of hyperglycemic condition in the Human 
being.  
Methods: In order to know the therapeutic 
effectiveness of astilbin for the treatment of 
diabetes and related secondary complication, 
here in the present investigation scientific data 
analysis of research works has been performed. 
However, biological effect of astilbin on α-
amylase and yeast α-glucosidase has been also 
investigated in the present work to know their 
therapeutic potential against diabetes and 
related secondary complication. However, other 
scientific data of pharmacological activities have 
been also correlated with the present data of 
astilbin to get better results.  
Results: Biological effects of astilbin against 
pancreatic α-amylase and yeast α-glucosidase 
have been investigated in the scientific research 
work in order to know their importance on 
diabetes mellitus and related secondary 
complications and revealed significant effect 
against both enzymes. Molecular docking study 
also signified their effectiveness against α-
amylase and α-glucosidase in medicine. 
Another scientific study signified their inhibitory 
potential of rat lens and recombinant human 
aldose reductase which could be used to 
prevent osmotic pressure in the hyperglycemia 
condition.  
Conclusions: Scientific data revealed the 
biological importance of astilbin for the 
treatment of diabetic and related secondary 
complications which could be used for the 
development of better and effective medicine 
in the future.  

 
 
Pediatric Staphyloma Classification: New 
Perspectives via Ultrawide Field Three 
Dimension Swept Source Optical Coherence 
Tomographic Angiography 
First Author: Xiaoyan DING 
Co-Author(s): Limei SUN, Aohan HOU 

Purpose: To employ ultrawide field three 
dimension swept source optical coherence 
tomographic angiography (UWF 3D SS-OCTA) 
modality, integrating novel strategies, posterior 

eye curvature maps and posterior eye height 
maps, in characterizing the features and disease 
associations of posterior staphyloma in 
pediatric patients. This study seeks to compare 
pediatric staphylomas to established adult 
classifications, identify distinct pediatric 
patterns, and introduce a new classification 
system for pediatric staphyloma using 
advanced multi-modal imaging. 
Methods: UWF 3D SS-OCTA imaging, 
integrating posterior eye curvature maps and 
posterior eye height maps strategies, was 
employed to analyze staphyloma presentations 
in the pediatric cohort. This data was then set 
against the traditionally established adult 
classifications. Additionally, the etiology of 
staphylomas was investigated.UWF 3D SS-
OCTA imaging, integrating posterior eye 
curvature maps and posterior eye height maps 
strategies, was employed to analyze 
staphyloma presentations in the pediatric 
cohort. This data was then set against the 
traditionally established adult classifications. 
Additionally, the etiology of staphylomas was 
investigated. 
Results: The UWF 3D SS-OCTA modality, when 
integrated with posterior eye curvature 
maps and posterior eye height map, 
showcased superior imaging detail and better 
classification compared to ultrawide field 
scanning laser ophthalmoscope, offering a 
more nuanced view of staphyloma patterns in 
pediatric patients. The pediatric group 
displayed prominent temporal and inferior 
temporal staphylomas, likely linked to the high 
prevalence of peripheral vascular diseases. The 
study led to the proposal of five unique 
pediatric staphyloma classifications.   
Conclusions: The UWF 3D SS-OCTA modality 
offers unparalleled insights into staphyloma 
patterns, especially in pediatric patients. 
Pediatric staphylomas exhibit a unique 
presentation. 

 
 
DeepMM: A Deep-Learning System for the 
Detection and Prediction of Myopic 
Maculopathy from Retinal Fundus Images in 
Children 
First Author: Ziyi QI 
Co-Author(s): Chi Pui PANG, Bin SHENG, 
Xiangui HE, Xun XU  

Purpose: The increasing prevalence of myopia 
worldwide presents a significant public health 
challenge. Myopic maculopathy (MM) is a 
growing concern due to its increasing 
prevalence and potential for vision loss. This 
study aims to develop an artificial intelligence 
(AI)-enabled decision support system to detect 
and predict MM in at-risk children using 
routine retinal fundus images. 
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Methods: Based on deep learning architecture, 
DeepMM was trained and internally validated 
on a large cohort of retinal fundus images 
(n=23,980) and then externally tested on 
datasets from six sites in China (n=36,123). The 
performance of DeepMM was assessed using 
various evaluation metrics, including area under 
the receiver operating characteristic curve 
(AUC), sensitivity, specificity, and 
accuracy. Additionally, an AI-assisted reading 
study for MM diagnosis was performed on a 
separate dataset containing 457 fundus images. 
Results: Our results demonstrated robustness 
of DeepMM, with AUCs of 0.991 in internal test 
set and 0.966, 0.958 in external test set for 
tessellated fundus detection, and 0.996 in 
internal test set and 0.997, 0.999 in external test 
set for diffuse chorioretinal atrophy detection. 
In the reading study, AI-assisted reading 
consistently outperformed clinician-only 
readings. DeepMM also effectively stratified 
children into low- and high-risk groups (P < 
0.001) for tessellated fundus onset prediction in 
both test sets, with a C-index of 0.951 (95% CI: 
0.933-0.964) internally and 0.823 (95% CI: 
0.741-0.896) externally.  
Conclusions: DeepMM is a reliable and efficient 
AI-based decision support system for children, 
demonstrating potential for integration into 
large-scale screening programs, enhancement 
of diagnostic efficiency and accuracy, and 
prediction of tessellated fundus onset risk. 

 
 
Cone Density and Distribution Characteristics 
in the Para-Fovea Area of Chinese Children 
Measured by Adaptive Optics Technology 
First Author: Lingyi ZHAO 
Co-Author(s): Hotin WU, Kaidi XIANG, Xun XU, 
Xiangui HE  

Purpose: To characterize cone photoreceptor 
density, spacing, and regularity in young, 
healthy populations using adaptive optics 
scanning laser ophthalmoscopy (AO-SLO), 
establish reference intervals and identify 
potential associated factors. 
Methods: This school-based study was 
conducted in Jinshan District, Shanghai, 
including 159 children (305 eyes) divided into 
pre-school (N=59, 115 eyes, aged 3-6) and 
high school (N=100, 190 eyes, aged 16-18) 
groups. Data collected included uncorrected 
and best-corrected visual acuity (UCVA and 
BCVA), cycloplegic spherical equivalent 
refraction (SER), ocular biometric parameters 
and measurements on optical coherence 
tomography were collected. Cone density, 
spacing and regularity were assessed using 
AO-SLO. Each eye was imaged 3 to 7 times 
repeatedly, and the average of the 
measurements was used for statistical analysis. 

Results: Our AO-based measuring method 
demonstrated good repeatability, with a 
measurement error of 2733.3 cells/mm², almost 
14.9% of the mean value. The mean cone 
density in preschool children was 18,387 
cells/mm², compared to 13,479 cells/mm² in 
high school students (P<0.0001), and the latter 
showed greater dispersion. The cone spacing 
and regularity also differed significantly (both 
P<0.0001). Multiple linear regression analysis 
revealed that cone density and spacing were 
significantly associated with BCVA, axial length 
(AL), and retinal thickness (RT), while regularity 
was associated with UCVA, BCVA, and AL. 
Conclusions: Cone density, spacing and 
regularity demonstrated significant differences 
between two different age groups, and are 
associated with visual acuity, SER, AL and RT to 
varying degrees. AO-SLO offers new insights, 
bridging visual function and histological 
structure, potentially enhancing our 
understanding of refractive development. 

 
 
Optical Coherence Tomography Parameters 
and the Incidence of Glaucoma among Eyes 
with Myopia 
First Author: Xuan MENG 
Co-Author(s): Jiang FENG, Zhixi LI  

Purpose: To identify the association 
between  optical coherence tomography (OCT) 
parameters and the incidence of glaucoma in 
myopic eyes. 
Methods: A total of 41772 eyes from 24181 
myopic individuals from the UK Biobank was 
included. Retinal nerve fiber layer (RNFL), 
ganglion cell-inner plexiform layer (GCIPL), 
ganglion cell complex (GCC) and overall 
macular thickness were measured based on 
OCT.  
Results: The mean age of participants was 
55.5±8.0 years, and 54.5% were female, with a 
follow-up of an average of 13.2±1.2 years. 
Among them, 1006 eyes developed glaucoma 
in the follow-up. There was a gender difference 
among the glaucoma group and controls, more 
males developed glaucoma than females 
(455(45.23%) females, 551(54.77%) 
males, P<0.001). Cox regression indicated that 
participants with thicker RNFL (Hazard Ratio 
(HR) 0.98, Confidence Interval (CI) 0.97-
0.98, P<0.001), thicker GCIPL (HR 0.97, CI 0.96-
0.98. P<0.001), thicker GCC (HR 0.98, CI 0.98-
0.99, P<0.001), thicker macular thickness (HR 
1.00, CI 0.99-1.00, P=0.02) had decreasing risk 
of glaucoma. Meanwhile, the thickness of INL 
(HR 1.03, CI 1.01-1.05, P<0.001) and PS (HR 
1.03, CI 1.01-1.05, P=0.01) was positively 
associated with the incidence of glaucoma. 
Conclusions: This longitudinal study suggested 
that RNFL, GCIPL, GCC, INL, PS and macular 
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thickness were significant predictors for the 
incidence of glaucoma among participants with 
myopia. 

 
 
Efficacy of Anti‐VEGF Intravitreal Injection in 
Traumatic Submacular Hemorrhage: A 
Retrospective Study 
First Author: Jiaming WANG 

Purpose: In this study we investigated the 
efficacy of short-term intravitreal injections of 
anti-vascular endothelial growth factors (anti-
VEGF) in treating traumatic submacular 
hemorrhage. 
Methods: A total of 115 patients were 
diagnosed with submacular hemorrhage 
between 2018 and 2022 at Shenzhen Eye 
Hospital. In a retrospective analysis, we 
examined 13 of these patients who presented 
with submacular hemorrhage and choroidal 
rupture due to ocular trauma. Eight patients 
were treated with intravitreal anti-VEGF 
injection and 5 with oral drugs. We 
systematically analyzed changes in their ocular 
conditions pre and post-treatment. The 
evaluations encompassed best-corrected visual 
acuity, optical coherence tomography, fundus 
fluorescein angiography, and retinal imaging. 
Results: The 13 patients diagnosed with 
submacular hemorrhage comprised of 10 males 
and 3 female, with their age ranging between 
27 and 64 years, with an average age of 38.1 
years (SD: 11.27). A statistically significant 
reduction in central foveal thickness was 
observed following intravitreal injections of 
anti-VEGF drugs (P=0.03). In control group, the 
CFT was reduced without statistical significance 
(P=0.10). The BCVA of the patients in treatment 
group improved significantly from 1.15 (SD: 
0.62. Range: 0.4–2) to 0.63 (SD: 0.59. Range: 
0.1–1.6), indicating an average increase of 4.13 
lines (SD: 3.36. Range: 0–9) as measured by the 
visual acuity test using an eye chart (P=0.01). 
The difference between baseline visual acuity 
and final visual acuity was not statistically 
significant in control group (P = 0.51). 
Conclusions: Short-term administration of 
anti- VEGF drugs exhibited significant efficacy 
in reducing submacular hemorrhage following 
ocular trauma and enhancing visual acuity. 

 
 
To Build an Explainable Retinal Diseases 
Report Generation System Based on Weak 
Report Labels 
First Author: Wenjia CAI 
Co-Author(s): Mingjie LI, Yingfeng ZHENG,  

Purpose: To build an explainable retinal 
diseases report generation system based on 
weak report labels. 
Methods: The proposed system is incorporated 
with text reports and image features to provide 
a comprehensive analysis of retinal diseases. 
The reports consist of FINDING, IMPRESSION 
and clinical demographic information. Some 
cases have information missing in the medical 
reports, e.g. single eyes or images are partially 
described. The core architecture of the system 
is Transformer based. It enabled effective 
modeling of temporal dependencies in 
sequential retinal imaging data, allowing for 
detection of fundus diseases and report 
generation. Our system employs attention 
mechanisms to identify and highlight important 
regions within the retinal images.  
Results: Our model demonstrates relatively 
high performance for identifying retinal 
diseases. For example, an AUROC of 0.890 (95% 
CI: 0.888, 0.893) for proliferative diabetic 
retinopathy,  0.916 (95% CI: 0.914, 0.919) for 
high myopia, 0.880 (95% CI:0.878, 0.883) for 
central serous chorioretinopathy, and 0.856 
(95% CI: 0.853, 0.858) for polypoidal choroidal 
vasculopathy (PCV), comparing with 0.833 (95% 
CI:0.831, 0.835), 0.836 (95% CI: 0.833, 
0.838), 0.817 (95% CI: 0.813, 0.819) and 0.771 
(95% CI: 0.769, 0.774) on ResNet model, 
respectively. Our model achieves better 
performance than senior ophthalmologists. 
Furthermore, we present attention 
visualizations results and reports to make our 
system interpretable.  
Conclusions: Our system has the potential to 
provide early detection, differential diagnosis of 
fundus diseases based on weak clinical labels to 
enhance its clinical utility. The explainability of 
our report generating system better enable 
clinicians to understand and trust the 
automated diagnoses. 

 
 
Retinal Artery Angles in High Axial Myopia 
and Its Relationship With Visual Function 
First Author: Jia LIANG 
Co-Author(s): Shaochong ZHANG  

Purpose: To evaluate the retinal artery angles 
in high axial myopia and assess the correlation 
with other morphometric and functional 
parameters. 
Methods: This cross-sectional study included 
112 eyes of 112 patients with high axial myopia. 
Based on AL, the participants were divided into 
three groups: group1(26≤ AL < 28 mm), group 
2 (28 ≤ AL < 31 mm), and group 3 (≥31 mm). 
SLO was used to analyze the retinal artery angle 
(YCA). Retinal vascular densities (VDs) in both 
superficial and deep capillary plexuses were 
evaluated. Fixation behav ior, including retinal 



 

 

A
B

S
TR

A
C

TS
- 

E
-P

O
S
TE

R
 

ABSTRACTS – E-POSTERS 

APTOS-APOIS 2024 | 130 

A
B

S
TR

A
C

TS
- 

E
-P

O
S
TE

R
 

APTOS-APOIS 2024 | 130 

 

mean sensitivity (MS), macular fovea 2°, 4° 
fixation rate (P1, P2), and 68.2% bivariate 
contour ellipse area, were analyzed by 
microperimetry. Finally, the correlation between 
YCAs and AL, VDs, best-corrected visual acuity 
(BCVA), and fixation behavior was assessed. 
Results: Compared to group1,theYCA 
decreased in group2 (P<0.001) and continued 
to decrease in group 3 (P = 0.043). The 
correlation analysis revealed that smaller YCAs 
were positively correlated with the longer AL (ρ 
= 0.580, 0.545, 0.448, P < 0.001) and lower VDs 
in any sector in SCPs (all P ≤ 0.05). 
Furthermore, smaller YCAs were positively 
correlated with decreased BCVA (ρ = 0.392, 
0.387, 0.262; all P < 0.001) and reduced MS (ρ= 
0.300, 0.269, 0.244; all P < 0.05). 
Conclusions: Smaller YCAs were related to 
longer AL, lower VD in SCP, decreased BCVA, 
and reduced MS. The YCAs might reflect 
vascular deformation caused by axial 
elongation and could potentially be useful in 
predicting visual function in high axial myopia. 

 
 
LAMP2 Regulates ROS/Snail Pathway to 
Mediate Epithelial-Mesenchymal Transition 
and Participates in Proliferative 
Vitreoretinopathy 
First Author: Zhen YU 

Purpose: This in-depth study of RPE cells 
involved in the pathogenesis of PVR can 
provide a new theoretical basis for the 
treatment of PVR. 
Methods: Use of Western Blot experiments to 
detect α-smooth muscle actin (α-SMA) and 
Overexpression of fibronectin (FN1) confirmed 
the successful induction of epithelial-to-
mesenchymal transition in hRPE cells. In the 
above-mentioned in vitro three-dimensional 
PVR model, the expression of LAMP2 was 
detected at the protein and gene levels 
respectively. 
Results: We used the above-mentioned novel 
PVA hydrogel to three-dimensionally culture 
hRPE cells and induce their epithelial-to-
mesenchymal transition . We found that with 
the progression of epithelial-to-mesenchymal 
transition in hRPE cells, LAMP2 protein 
expression decreased, while ROS levels 
increased. At the genetic level, we detected 
increased mRNA levels of genes related to the 
ROS/NF-κB pathwayWe used the above-
mentioned novel PVA hydrogel to three-
dimensionally culture hRPE cells and induce 
their epithelial-to-mesenchymal transition.  
Conclusions: We examined the mRNA levels of 
genes related to the ROS/NF-κB pathway. We 
found that along with the progression of 
epithelial-to-mesenchymal transition and the 
decrease in LAMP2 expression, the expression 

of ROS/NF-κB-related gene mRNA significantly 
increased. We will also explore the impact of 
LAMP2 on the epithelial-to-mesenchymal 
transition process involving ROS and its exact 
regulatory targets, and reveal the role of 
LAMP2 in the pathogenesis of PVR. At the same 
time, combined with the results of mechanism 
experiments, LAMP2-targeted drugs with 
application prospects were selected, and the 
PVR therapeutic effect was observed in PVR 
model by improving the self-developed PLGA 
microspheres and combining them with PVA 
hydrogel. 

 
 
Automated Detection of Nine Infantile 
Fundus Diseases and Conditions in Retinal 
Images Using a Deep Learning System 
First Author: Yaling LIU 
Co-Author(s): Guoming ZHANG, Xinyu ZHAO  

Purpose: We developed an Infant Retinal 
Intelligent Diagnosis System (IRIDS), an 
automated system to aid early diagnosis and 
monitoring of infantile fundus diseases and 
conditions due to a shortage of 
ophthalmologists. Our aim is to provide 
personalized monitoring and early intervention 
to prevent complications associated with 
infantile fundus diseases, aligning with 
predictive, preventive, and personalized 
medicine (PPPM).  
Methods: We developed IRIDS by combining 
convolutional neural networks and transformer 
structures, using a dataset of 7697 retinal 
images from four hospitals. It identifies nine 
fundus diseases and includes depth attention 
modules, Res-18, and MaxViT. Performance 
was compared to that of ophthalmologists 
using 450 retinal images. The IRIDS employed a 
five fold cross-validation approach to generate 
the classification results. 
Results: Several baseline models achieved the 
following metrics: accuracy, precision, recall, 
F1-score (F1), kappa, and area under the 
receiver operating characteristic curve (AUC) 
with values of 90.25%, 87.69%, 83.38%, 85.48%, 
83.51, and 98.04%, respectively. In comparison, 
IRIDS outperformed the ophthalmologists with 
an average accuracy, precision, recall, F1, 
kappa, and AUC of 96.45%, 95.86%, 94.37%, 
95.03%, 94.43, and 99.51%, respectively, in multi-
label classification on the test dataset, utilizing 
the Res-18 and MaxViT models. Compared with 
ophthalmologists, the IRIDS achieved a higher 
AUC for the detection of retinal abnormalities.  
Conclusions: IRIDS identifies nine infantile 
fundus diseases and conditions accurately. It 
can aid non-ophthalmologist personnel in 
underserved areas in infantile fundus disease 
screening. Thus, preventing severe 
complications. The IRIDS serves as an example 
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of artificial intelligence integration into 
ophthalmology to achieve better outcomes in 
PPPM services.  

 

 
 
 
 

 
Non-Physician and Junior Physician Grader 
Reliability in Estimating Cup Disc Ratio by 
Measuring Vertical Cup and Disc Diameters 
in Fundus Images 
First Author: Eunice GOH 
Co-Author(s): Kok Yao LOW, En Qi TOH, Wenqi 
CHIEW, Sheng Yang LIM, Bernett LEE, 
Rongxuan LIM, Vivien YIP, Bryan ANG, Kelvin Z. 
LI 

Purpose: Glaucoma is a potentially-blinding 
and irreversible condition affecting 10% of 
Singaporeans and is undiagnosed in up to 50%. 
An increased vertical cup-to-disc ratio (vCDR) is 
a key structural indicator of glaucoma. It is 
easily visualized on fundus photography used 
often in tele-ophthalmology. However, grading 
it is subjective and difficult, potentially 
impeding assessment by non-disease experts. 
We sought to quantify this variability in our 
study.  
Methods: 76 individuals (152 respective fundus 
images) were selected randomly from a 
Singapore population study. A universal 
physician standardized method for measuring 
vCDR was used, calculated by taking separate 
measurements of the vertical cup divided by 
the disc diameter. The graders-  2 non-
physicians and 2 junior physicians, underwent 
the same training prior. Their results were 
referenced against a fellowship-trained 
glaucoma specialist. 
Results: Using pearson correlation on the 152 
analysed images, junior doctors performed 
consistently better for both cup (left: 0.844-
0.851, right: 0.768-0.850) and disc (left: 0.812-
0.895, right: 0.894-0.905) diameter grading 
compared to the non-physicians cup (left: 
0.546-0.713, right: 0.546-0.713) and disc (left: 
0.753-0.816, right: 0.555-0.874). Notably, the 
best performing metric for the non-physicians 
was the left disc diameter. Bland-Altman plots 
were also used to evaluate the agreement 
between 2 numerical measurements. 
Conclusions: Junior physicians fared better 
than non-physicians in vCDR grading despite 
the same amount of training. It was easier to 
grade disc diameter compared to the cup 
especially for non-physicians. This was likely 
due to clearer delineation of borders. There is 
greater variability in vCD measurement which 

reflects the well-known difficulty in determining 
optic cup margins. 

 
 
Bridging the Distance: Impact Stories of 
Telemedicine 
First Author: Meenal KATARIA 
Co-Author(s): Nikunj PATEL, Manvi 
AGGARWAL, Shalinder SABHERWAL, Manisha 
ACHARYA, Nagma ANSARI, Birendra SINGH 

Purpose: To present the impact of telemedicine 
in early diagnosis and management of corneal 
pathologies at primary level. 
Methods: We are presenting two case stories 
of patients residing at rural and suburban 
regions who presented to our vision centres 
and were given consultation through 
telemedicine. 
One patient was diagnosed as dendritic keratitis 
through unstained and fluorescein-stained 
pictures via teleconsultation. The patient was 
advised treatment and regular follow-ups were 
ensured through continuous communication. 
This approach ensured the timely healing of 
keratitis, all without the need for a hospital visit. 
Our second patient was provisionally diagnosed 
as a case of ocular surface neoplasia on 
teleconsultation. This patient was explained 
about the urgent need for referral for early 
diagnosis and management. The patient was 
closely monitored to ensure they arrived at our 
nodal centre the following day. Definitive 
diagnosis of ocular surface squamous neoplasia 
(OSSN) was made at the nodal centre and 
patient was advised 3 cycles of 5-Flourouracil. 
Patient is doing well on regular follow ups. 
Results: Both the patients received timely 
diagnosis and management via teleconsultation 
ensuring good patient outcome. 
Conclusions: Telemedicine plays a crucial role 
in the early detection of serious diseases and 
effectively manages other conditions at the 
vision centre, reducing the need for additional 
referrals and enhancing patient care. 

 
 
A Transformer-Based Model to Predict 
Treatment-Requiring Retinopathy of 
Prematurity from Fundus Images: Multi-
Institutional Model Development and 
Validation Study in China 
First Author: Wei SUN 
Co-Author(s): Yuling XU, Qiaowei WU, Xiayin 
ZHANG, Honghua YU 

Purpose: High diagnostic variability and 
screening barriers led to significant malpractice 

TELE-OPHTHALMOLOGY 
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liability caused by treatment-requiring 
retinopathy of prematurity (TR-ROP) and ROP 
reactivation after treatment (RA-ROP). We 
aimed to construct deep learning (DL) models 
to predict the risk of TR-ROP and RA-ROP. 
Methods: In the Guangdong Telemedicine-
assisted Retinopathy of Prematurity Cohort 
Study, we recruited eligible infants colleced 
from three institutions in Guangzhou between 
January, 2012 and March, 2024 who had 
undergone fundus examination and developed 
a model to predict the risk of TR-ROP and RA-
ROP based on fundus images, named 
ImagesROP. The accuracy of model for the 
prediction of TR-ROP and RA-ROP was 
evaluated using the area under the receiver 
operating characteristic curve (AUC), sensitivity, 
and specificity.. 
Results: We included 47,475 fundus images of 
2,518 infants from three institutions in this 
study. 36,351 images were retrospectively 
recruited in the training cohort, 4,879 in the 
external validation cohort, and 6,245 in the 
prospective cohort. The fundus-image-only 
model predicting TR-ROP and RA-ROP 
achieved an AUC of 0.912 and 0.797 in the 
training cohort. In the external validation 
cohort, the model had an AUC of 0.912 and 
0.806, sensitivity of 0.907 and 0.727, specificity 
of 0.759 and 0.805. ImagesROP also 
significantly performed an AUC of 0.880 
(sensitivity: 0.761, specificity: 0.861) and 0.814 
(sensitivity: 0.625, specificity: 0.861) in 
predicting TR-ROP and RA-ROP in the 
prospective cohort. 
Conclusions: ImagesROP enhances the 
capabilities of pediatricians to develop 
individualized screening and take timely 
treatment for TR-ROP and RA-ROP. 
Furthermore, it serves as a potential solution to 
mitigate the scarcity of pediatricians.  

 
 
Eyeing for a Better Tomorrow with Tele-
Ophthalmology: Reaching the Unreached  
First Author: Manvi AGGARWAL 
Co-Author(s): Meenal KATARIA, Nikunj PATEL, 
Nagma ANSARI, Birendra SINGH, Shalinder 
SABHERWAL, Manisha ACHARYA 

Purpose: To evaluate the retinal artery angles 
in high axial myopia and assess the correlation 
with other morphometric and functional 
parameters. 
Methods: This cross-sectional study included 
112 eyes of 112 patients with high axial myopia. 
Based on AL, the participants were divided into 
three groups: group1(26≤ AL < 28 mm), group 
2 (28 ≤ AL < 31 mm), and group 3 (≥31 mm). 
SLO was used to analyze the retinal artery angle 
(YCA). Retinal vascular densities (VDs) in both 
superficial and deep capillary plexuses were 

evaluated. Fixation behav ior, including retinal 
mean sensitivity (MS), macular fovea 2°, 4° 
fixation rate (P1, P2), and 68.2% bivariate 
contour ellipse area, were analyzed by 
microperimetry. Finally, the correlation between 
YCAs and AL, VDs, best-corrected visual acuity 
(BCVA), and fixation behavior was assessed. 
Results: Compared to group1,theYCA 
decreased in group2 (P<0.001) and continued 
to decrease in group 3 (P = 0.043). The 
correlation analysis revealed that smaller YCAs 
were positively correlated with the longer AL (ρ 
= 0.580, 0.545, 0.448, P < 0.001) and lower VDs 
in any sector in SCPs (all P ≤ 0.05). 
Furthermore, smaller YCAs were positively 
correlated with decreased BCVA (ρ = 0.392, 
0.387, 0.262; all P < 0.001) and reduced MS (ρ= 
0.300, 0.269, 0.244; all P < 0.05). 
Conclusions: Smaller YCAs were related to 
longer AL, lower VD in SCP, decreased BCVA, 
and reduced MS. The YCAs might reflect 
vascular deformation caused by axial 
elongation and could potentially be useful in 
predicting visual function in high axial myopia. 

 
 
Standardized Home Visual Acuity Tests for 
Tele-Ophthalmology 
First Author: Piyush JAIN 

Purpose: With the expansion of tele-
ophthalmology, there is a growing need for 
reliable and standardized methods to measure 
visual acuity (VA) outside traditional clinical 
settings. This abstract examines the 
development and validation of standardized 
home visual acuity tests designed for tele-
ophthalmology. 
Methods: Visual acuity testing is a fundamental 
component of eye examinations, crucial for 
diagnosing and monitoring conditions such as 
refractive errors, amblyopia, and various ocular 
diseases. The advent of home-based VA tests 
aims to provide accurate, accessible, and 
convenient alternatives for patients, particularly 
in remote or underserved areas. 
Results: Recent advancements have led to the 
creation of smartphone applications, digital 
platforms, and printable charts tailored for 
home use. These tools are engineered to 
replicate clinical VA tests, offering standardized 
protocols, including specific testing distances, 
ambient lighting conditions, and detailed 
instructions to ensure consistent and reliable 
results. Validation studies have shown that 
these home-based tests can achieve a level of 
accuracy comparable to conventional in-office 
testing, making them a viable option for remote 
vision assessment. Furthermore, the integration 
of these tests into telemedicine platforms 
enhances patient-clinician communication, 
allowing for timely intervention and 
personalized care. Despite the promise of 
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standardized home VA tests, challenges such as 
ensuring patient adherence, variability in home 
testing environments, and the need for user-
friendly interfaces remain. Ongoing research 
and technological advancements aim to 
address these issues, enhancing test reliability 
and user experience. 
Conclusions: As telehealth technologies 
continue to evolve, these standardized home 
visual acuity tests will play an essential role in 
the future of ophthalmic practice. 

 
 
Tele-Ophthalmology: Delivering Ophthalmic 
Care to Underserved Populations & 
Improving Patient Outcomes 
First Author: Piyush JAIN 

Purpose: Teleophthalmology, the remote 
delivery of eye care services through 
telecommunications technology, has emerged 
as a transformative approach in ophthalmology. 
This abstract explores whether 
teleophthalmology improves patient outcomes 
by examining its impact on accessibility, quality 
of care, and overall health results. 
Methods: In underserved populations, due to 
socioeconomic factors, there is little or no 
access to healthcare facilities, and people are at 
higher risk of eye diseases and vision 
impairment. Transportation is the major hurdle 
for these people in obtaining access to eye 
care. There is a dire need for accessible eye 
care for such populations, and 
teleophthalmology is the ray of hope for 
providing eye care facilities to underserved 
people.  
Results: Recent studies have demonstrated that 
teleophthalmology can provide diagnostic 
accuracy comparable to in-person 
consultations, enabling early detection and 
intervention for vision-threatening diseases. 
This early intervention is critical in preventing 
disease progression and vision loss, significantly 
improving patient outcomes. Additionally, 
teleophthalmology offers several advantages, 
such as reduced travel time, cost savings, and 
increased convenience, which enhance patient 
compliance and satisfaction. This review 
highlights the promising role of 
teleophthalmology in enhancing quality of eye 
care and its positive impact on patient 
outcomes. 
Despite these benefits, challenges remain, 
including the need for robust technological 
infrastructure, and standardization of telehealth 
practices. Addressing these challenges is 
essential to fully realize the potential of 
teleophthalmology in improving patient 
outcomes. 
Conclusions: As technology continues to 
advance, teleophthalmology is poised to 

become an integral component of modern 
ophthalmic practice, offering accessible, 
efficient, and high-quality care to patients 
worldwide. 

 
 
Validation of a Self-Administered Home 
ETDRS Visual Acuity Testing (H-ETDRS) for 
Self-Monitoring Vision Changes in Retinal 
Diseases 
First Author: Zitian LIU  
Co-Author(s): Yingfeng ZHENG 

Purpose: To validate a self-administered Home 
Early Treatment Diabetic Retinopathy Study (H-
ETDRS) visual acuity test and to assess its 
accuracy in detecting visual acuity decline. 
Methods: A validation group of 156 
participants and a testing group of 100 
participants with retinal diseases were enrolled. 
All participants underwent monocular distance 
best-corrected visual acuity (BCVA) tests in the 
study eye using the standard ETDRS (S-ETDRS) 
charts and the H-ETDRS device. Participants in 
the validation group repeated both methods. 
H-ETDRS letter scores were compared with S-
ETDRS scores. Intraclass correlation coefficients 
(ICCs) were calculated to measure the 
agreement. Participants in the testing group 
also repeated both methods with a bangerter 
filter density of 0.6 to simulate BCVA change. 
The performance of H-ETDRS in detecting 
acuity change was evaluated, with S-ETDRS 
serving as the standard.  
Results: For the validation group, the mean 
difference between S-ETDRS and H-ETDRS 
scores was -1.38 letters (95% LOA, -6.98 to 
4.22). The scores of the two tests were highly 
correlated with an ICC of 0.99. The mean 
differences between initial test and retest scores 
were 0.11 letters (95% LOA, -2.62 to 2.84) for S-
ETDRS and -0.13 letters (95% LOA, -5.64 to 
5.38) for H-ETDRS. The ICCs of test-retest letter 
scores were 1.00 for S-ETDRS and 0.99 for H-
ETDRS. In the testing group who showed BCVA 
decline of one line or more with Bangerter filter, 
96.7% were able to detect VA changes using H-
ETDRS.  
Conclusions: The H-ETDRS test demonstrates 
good test-retest reliability and concordance 
with S-ETDRS test, which is viable for self-
monitoring visual acuity changes. 
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IOL Cutting Phaco Tip and Forceps  
First Author: Neeraj ISRANI 

Purpose: IOL related complications are very 
common and very often we feel the need to cut 
the IOL while explanting it . We decided to use 
ultrasonic energy along with a novel specially 
designed IOL cutting Tip and forceps and make 
IOL cutting in the eye easy as compared to the 
cumbersome age old techniques. Thus 
preventing any endothelium damage and 
avoiding DM folds, compromised endothelium 
and DMD's which are very common with the 
snare technique, Iol twist and out technique or 
the use of crocodile scisssors. 
Methods: We have innovated a novel IOL 
Cutter Tip which is attached to the phaco 
machine and uses ultra sound energy to cut the 
IOL easily ( like slicing through butter). The 
forceps (made of hardened steel) is used to 
hold the IOL firmly and exert counter pressure. 
Cut the IOL into slivers and remove without 
extending the wound.  
Results: Advantages of this IOL cutting tip and 
forceps are: 1) No need of wound extension 
thus preventing any astigmatic surprises while 
cutting the IOL in the AC; 2) No wound stretch 
thus endothelium is safe; and 3) Easy learning 
curve since we use the same phaco probe and 
just a power of 20-30 without any vacuum.  
Conclusions: Thus using our novel innovation 
of IOL cutting tip we can make sure that IOL 
explantation is very safe and patient has a 6/6 
vision without endothelial complications on day 
1. 

 

 
 
 
 

 
 
Virtual Vision Care: Running a Telemedicine 
Cornea Clinic 
First Author: Meenal KATARIA 
Co-Author(s): Manvi AGGARWAL, Nikunj 
PATEL, Shalinder SABHERWAL, Manisha 
ACHARYA, Nagma ANSARI, Birendra SINGH 

 
Purpose: To present a video showcasing the 
process of teleconsultation in managing corneal 

pathologies in patients residing in rural and 
suburban regions. 
Methods: We are presenting a video that 
showcases the process of teleconsultation for 
managing corneal pathologies. The video will 
illustrate the process of centralizing 
teleconsultations from 80 vision centres at the 
nodal centre. Focus shall be laid on the entire 
process of teleconsultation that includes patient 
presentation to the vision centre, registration, 
examination, treatment and follow ups. 
The video will also highlight interesting case 
stories of patients from rural and suburban 
regions who were treated via teleconsultation. 
Experience of patients of this journey from 
registration to treatment and follow up shall be 
documented via interviews. 
Results: The video shall put forward a visual 
representation of approach towards using 
telemedicine as a tool for providing specialist 
care in the rural areas..  
Conclusions: Telemedicine saves patient’s time, 
travelling distance and minimizes lost wages. 
Secure communication ensures patient 
confidentiality and trust. It also reduces burden 
on hospital staff and healthcare system by 
managing minor issues at the primary level.  

 

 
 

SUBMITTED PROGRAM – VIDEO 

CATARACT 

TELE-OPHTHALMOLOGY 



 

 

 

A
U

TH
O

R
 IN

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 135 

 

◼ AUTHOR INDEX 

A  

  

Manisha ACHARYA 44, 46, 49-50, 110, 

131-132, 134 

  

Aakriti AGARWAL  46, 48, 111,  

124 

  

Manvi AGGARWAL  46, 49-50,  

110, 132, 134 

  

Rupesh AGRAWAL  14, 20, 33   

Syed AHSAN  39   

Zhijian AI  46, 115   

Lama AL-ASWAD 14, 33   

Muhammad ALFAITH 41, 86   

Asad A. B. ALI 48, 121, 145   

Bryan ANG  49, 131   

Nagma ANSARI 44, 46, 49-50,  

104, 110, 131- 

132, 134 

  

Fetih F. ARSLAN 45, 107-108   

Jose C. ARTIAGA  45, 104, 145   

Wei Yung AU  59   

Tin AUNG  14, 20, 32, 36,  

64 

  

Kah Long AW  48, 125   

B  
  

Dayong BAI  14, 33   

Shonraj BALLAE  51, 145   

Richard BAUMGARTNER  40, 77, 145   

Akash BELENJE  39, 76   

Shreya BHANDARY 41, 82, 145   

Shaowei BI  36, 52-53   

Chiran BOPITIYA  41, 82, 145   

Shyamanga BOROOAH  48, 125   

Marten BRELEN  41, 84   

C  

 

Peter CACKETT 48, 125  

Wenjia CAI 49, 129  

Dan CAO  39-40, 55, 72, 80  

Jiahui CAO 55  

Lingping CEN 13, 14, 36  

Carmen CHAN 55 55  

Hin Yin CHAN  36, 53  

Robert CHANG  14, 33-35  

Abadh K CHAURASIA 36, 51  

Chunwen CHEN  46, 112  

De-Fu CHEN  36  

Hao CHEN  14, 34, 41, 86  

Haoyu CHEN  14, 35, 59, 139  

Jun CHEN  45-46, 105, 115  

Ruiye CHEN  48, 121  

Ruoyu CHEN  38, 42, 68, 91  

Xiaolan CHEN  31, 37-38, 40, 42,  

68, 70, 80, 88 

 

Xiaotian CHEN  42, 89  

Xinjian CHEN  15, 34-35, 59,  

145 

5 

Yanping CHEN  39, 74  

Yanxian CHEN  42, 91  

Youxin CHEN  15, 33-34  

Zidong CHEN 48, 123  

Ching-Yu CHENG  15, 33-34  

Weijing CHENG  48, 122  

Yushi CHENG  42, 92  

Carol CHEUNG  6, 13-14, 19-20,  

34, 39, 41-42, 53,  

55-56, 58, 72, 84,  

86, 89, 145 

 

Mingsi CHI  44, 100  

Wei CHI  69, 145  

Charlene CHIA 59  

Wenqi CHIEW 49, 131  

Chih-Liang CHIN  48, 121, 145  

Chun Hei CHOW  41, 84, 145  



 

 

A
U

TH
O

R
 I
N

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 136 

 

Ho Yin CHOW  43, 95   

Mohita CHOWDHURY  41, 84, 145   

Jacqueline CHUA  15, 20, 32   

Jamie E. CRAIG 51   

Ying CUI 44, 100   

D  

  

Ye DAI  38, 69, 145   

Sagarnil DAS  40, 81   

Sugourab DAS  46, 48, 111, 124   

Abhishek DAVE  48, 124   

Prachi DAVE  48, 124   

Nick DE PENNINGTON  41, 84, 145   

Malinda DE SILVA  37, 40, 67, 81   

Hodaka DEGUCHI 60   

Wen-Li DENG  46, 69, 113   

Xiaoyan DING  49, 127   

Madhuwanthi DISSANAYAKE  67   

Hiep DO  47, 117   

Alex S. F. DONEY  48, 121   

Xiaodong DONG  57   

Rob DROLET  48, 121, 145   

Linlin DU 46, 115 46, 115   

Yuchen DU  42, 45-46, 90,  

92, 105, 114 

  

Zhengyu DUAN  47, 120   

Mary DURBIN  15, 34   

E  

  

Alaa A. ELSHANBARY 47, 117   

Ahmed B. ELSNHORY  47, 117   

F  

  

Rifaldy FAJAR  40, 79   

Xintong FAN  47, 118   

Xiuyi FAN  59   

Ying FANG  61   

Yu FANG 43, 94   

Jiang FENG  49, 128   

Qianjin FENG  39   

Yun FENG  45  

Aruna FERNANDO  40, 81  

Angie FONG  41, 83  

Ryan FONG  41, 84, 145  

Hiroki FURUKAWA 42, 89  

G 
 

 

 

Tanya GAMAGE  67  

Guilin GAO  40, 79  

Jie GAO  38, 59, 145  

Meng GAO  40, 79  

Gus GAZZARD  66  

Mohamed GBREEL  47, 117  

Zongyuan GE  27, 42, 89-90  

Eunice GOH  49, 131  

Enhao GONG  59, 145  

Connor J. GREATBATCH  51  

Feng GU  48, 122  

Zhouyu GUAN  39, 57, 72  

Changru GUO  41, 87  

Vishnu GUPTA  46, 111  

H  

 

Haslina HAMZAH 45, 59  

Abdulrahman I. HAGRASS  47, 117  

Xiaotong HAN  42-46, 60, 98, 100,  

105, 112 

 

Yingxiang HAN 61  

Ariful HAQUE 44, 103  

Mingguang HE 3, 13, 15, 21, 32,  

34-35, 37, 39-45,  

47-48, 53, 60, 68- 

70, 80-81, 87-93,  

95, 98, 100, 102,  

105, 115, 123, 145 

 

Qinghua HE  36, 39, 52, 72  

Xiangui HE  42, 45-46, 49, 90,  

105, 115, 127-128 

 

Yajie HE  41, 84, 145  

Ahmed E. HELMY  47, 117  

Alex W. HEWITT  51  



 

 

 

A
U

TH
O

R
 IN

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 137 

Njomza HIMA-MUSA  43, 45, 98, 107- 

108 

  

Tai HO  47, 117   

Tajwar HOQUE  44, 103   

Mohammad S. HOSEN  44, 103   

Aohan HOU  49, 127   

Xiaoyan HU  41-42, 56, 58,  

84, 89, 145 

  

Yijun HU  44, 101   

Danling HUANG  40, 80   

Lexi HUANG  47, 119   

Shoujin HUANG  42, 90   

Wenyong HUANG  44, 103   

Xiaofeng HUANG  44, 100   

Yu HUANG  44, 48, 102, 121   

Zhongning HUANG  44, 100   

Sadaf HUDA 46, 111   

Herbert HUI 37, 56   

Sin Kiu HUI  41, 84, 145   

David HUNG  41, 83   

Faruck HUSSAIN  135   

I  

  

Md Iftekher IQBAL  47, 118   

Muhammad IRFAN  39, 76   

Naofumi ISHITOBI  42, 89   

Neeraj ISRANI  36, 50, 63, 134   

Hirotaka ITAKURA 60   

Mariko ITAKURA  60   

J  

  

Neha JAIN  41, 85   

Piyush JAIN  41, 49-50, 85,  

132-133 

  

Jie JI  39, 42-43, 54,  

57, 73-74, 92- 

93 

  

Huixun JIA  39, 74   

Feng JIANG  38, 69   

Hongyang JIANG  39, 58, 72   

Jiaxuan JIANG  39, 74  

Jingwen JIANG  36, 44, 65, 99  

Nan JIANG  39, 72  

Yanping JIANG  87  

Zehua JIANG  37, 44, 61, 103  

Kai JIN  15, 32, 41, 62, 82  

Yixiao JIN  57  

Sanil JOSEPH  42, 89  

Vineet JOSHI  15, 34  

K  

 

Monika KAPUR  48, 124  

Meenal KATARIA  44, 46, 49-50,  

104, 110, 131- 

132, 134 

 

Sara KAVOUSNEZHAD  47, 106, 115-116  

Ryo KAWASAKI  15, 19, 33, 35  

Lin KE  45, 109  

Taskin KHAN  46, 48, 111, 124  

Keita KIHARA  42, 60, 89  

George KONG  63, 145  

Kangjie KONG  44, 99  

Xiangmei KONG  47, 118  

Ye Lin KWAN  47, 118  

L  

 

Jonathan P. LACANILAO  45, 104  

Kenny LAI  15, 33  

Mengying LAI  42, 91  

Timothy LAI  15, 20, 32, 145  

Yuk Ming LAI  41, 84, 145  

Alan LAM  15, 35  

Yen LAM 47, 117  

Jordy LAU  41, 83  

Minh LE 47, 117  

Tuan LE 47, 117  

Adrian LEE  38, 70  

Allie LEE  41, 83  

Bernett LEE  49, 131  

Dennis LEE  15, 32  



 

 

A
U

TH
O

R
 I
N

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 138 

 

Tsz Yu LEE  70   

Changrong LEI  65   

Chaoyu LEI  37, 41, 56, 84   

Chris LEUNG  15, 21, 32, 41,  

83 

  

Ching Fung LI  70   

Cong LI  44-45, 48, 102,  

105, 121 

  

Deshang LI  40, 79   

Fei LI  15, 35, 39, 64- 

65, 74 

  

Huangdong LI  44, 48, 101, 103, 

125 

  

Kelvin Z. LI  49, 59, 131   

Liping LI  40, 78   

Min LI  44, 102   

Mingjie LI  49, 129   

Mingyuan LI  52   

Qiaoyu LI  45, 109   

Qinyi LI  61   

Taozheng LI  40, 80   

Xin LI  44-45, 47, 99- 

100, 108, 117 

  

Yao LI  42, 88   

Yuman LI  44, 100   

Zhixi LI  49, 69, 128   

Huilin LIANG  40, 78   

Huiyu LIANG  51   

Jia LIANG  49, 129   

Lingyi LIANG  16, 34, 48, 122   

Yanhua LIANG  44, 101   

Yuanbo LIANG  16, 21, 32, 35- 

37, 63, 65 

  

Huiyi LIAO  55   

Alva LIM  37, 59   

Ernest LIM  41, 84, 145   

Rongxuan LIM  49, 131   

Sheng Yang LIM  49, 131   

Aidi LIN  38, 51, 59   

Duoru LIN  52   

Haishuang LIN  65  

Haotian LIN  16, 21, 31-32, 34,  

39, 52-53, 76 

 

Jianwei LIN  39, 42-43, 57, 73- 

74, 93-94 

 

Senlin LIN  40, 78-79  

Tian LIN  36, 51, 59  

Annie LING  53  

Saiguang LING 48, 124  

Chang LIU  45, 109  

Chi LIU  16, 42, 44-46, 60,  

89-90, 100, 109, 112 

 

Ke-Yu LIU 38, 46, 69, 113  

Kun LIU  41, 83, 86  

Lei LIU  44, 102  

Riqian LIU  48, 125  

Shunming LIU  41, 44, 87, 102  

Siyi LIU  48, 122  

Yaling LIU 39, 49, 73, 130  

Yanjun LIU 42, 91  

Yu-Chi LIU  16, 32, 45, 109  

Yushuang LIU  47, 120  

Zhenglin LIU  46, 114  

Zhenzhen LIU  43, 97-98  

Zitian LIU  50, 133  

Wei LOU  41, 87  

Kok Yao LOW  49, 131  

Lina LU  40, 48, 78-79, 124  

Shanfu LU  41, 87  

Yan LU  36, 42, 63, 90  

Lixia LUO  43, 97  

Weiwei LUO  40, 48, 77, 121, 145  

Xuan LUO  40, 79  

Zhengquan LUO  42, 90  

Zhongzhou LUO  54  

Ziyao LUO  41, 82  

M  

 

Xiaochen MA  37, 57  

Yingyan MA  40  



 

 

 

A
U

TH
O

R
 IN

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 139 

Stuart MacGREGOR 51   

David A. MACKEY 51   

Michael MAHR  43, 96   

Xiaoting MAI 51   

Sachiko MARUOKA  42, 89   

Xuan MENG  49, 128   

Ishtiaq MOHIUDDIN  44, 103   

Vincent MOK  16, 34, 56, 58   

Muthu R. K. MOOKIAH  48, 121   

Toshinori MURATA  16, 32   

Ida MUTHMAINNAH  41, 86   

N  

  

Nader NASSIRI  45, 47, 106, 115 

-116 

  

Amod NAYAK  40, 81   

Kalpa NEGILONI  41, 51, 82, 146   

Chak Fung NG  58   

Sum Yuet NG  41, 84, 146   

Tsz Kin NG  42, 54, 93   

Son NGUYEN  47, 117   

Trang NGUYEN  47, 117   

Truong NGUYEN  37, 58, 89   

Yao NI  47, 120   

Ryo NISHIKAWA  60   

O  

  

Charlene ONG  40, 48, 77, 121,  

146 

  

Tetsuro OSHIKA 16, 32   

Fariah OSMAN  47, 118   

P  

  

Vineeta PAI  46, 111   

Rong PAN 39, 76   

Zhe PAN 44, 103   

Chi Pui PANG  49, 127   

Ki-Ho PARK 16, 20, 34, 39,  

75 

  

Sehie PARK 39, 75   

Kanika PATEL  43, 49, 96, 127  

Nikunj PATEL  44, 46, 49-50,  

104, 110, 131- 

132, 134 

 

Yaling LIU  39, 49, 73, 130  

Yuanyuan PENG 59 59  

Tien PHAM  47, 117  

Yu-Tzu PING  36, 66  

John PRAKASH  8, 13-14, 34  

Birendra PRATAP  44, 104  

Prihantini PRIHANTINI  48  

Merjem PURELKU  45, 107  

Sahnaz V. PUTRI  40, 48, 79, 126  

Q  

 

Hina QAZI  39, 76  

Ziyi QI  49, 127  

Bo QIAN  57  

Tianwei QIAN  47, 120  

Xuejiao QIN  46, 48, 114, 122  

Jiali QIU  47, 67, 119  

Kunliang QIU  47, 118-119  

R  

 

Venkatesh R  51  

Khaled M. RAGAB 47, 117  

Md Asadur RAHMAN  44, 103  

Hasitha RAJAKARUNA  67  

Annaswamy RAJI  40, 77, 146  

Rajiv RAMAN  16, 19, 21, 34  

Kim RAMASAMY  16, 33  

Anran RAN  42, 53, 55-56, 58,  

89 

 

Kasun RANASINGHE  40, 81  

Padmaja RANI  13, 16, 19, 33, 37,  

39, 76 

 

Kim RAMASAMY 4, 11-13, 42,  

56 

 

Divya RAO  36, 41, 51, 82,  

146 

 



 

 

A
U

TH
O

R
 I
N

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 140 

 

R.D. RAVINDRAN  16, 33   

Thulasiraj RAVILLA 42, 89   

Aryelly RODRIGUEZ 48, 125   

Paisan RUAMVIBOONSUK 7, 13-14, 19-20,  

34-35 

  

Yuyan RUAN  41, 86   

S  

  

Leena S  62   

Tharini SENTHAMIZH 37, 62   

Charumathi SABANAYAGAM  16, 34   

Shalinder SABHERWAL  16, 33, 44, 46,  

49-50, 104, 110, 

131 

  

Paola SABOYA  48, 123   

Diski SAISA 41   

Florian SAVOY  41, 51, 82, 146   

Clarence SEE  59   

Ceren E. SEMIZ  43, 45, 98, 107- 

108 

  

Faruk SEMIZ  45, 107-108   

Sirisha SENTHIL  51   

Xianwen SHANG  42, 44, 68, 90,  

102, 121 

  

Kourosh SHEIBANI  45, 47, 106, 116   

Lijun SHEN  41, 85   

Ruyue SHEN  41, 84, 146   

Yanyu SHEN  43, 98   

Bin SHENG  16, 33, 37, 49,  

57, 127 

  

Qilian SHENG 47, 118   

Danli SHI  13, 17, 32, 40- 

44, 60, 68, 70,  

80-81, 87-88,  

90, 92-93, 95,  

102, 136, 146 

  

Lipin SHI  43, 94   

Wen SHI  43, 96   

Kendrick SHIH  21, 41, 83   

Sujani SHROFF  51   

Ziwei SHU  40, 47, 77, 121,    

146 

Rehman SIDDIQUI 39, 76  

Birendra SINGH  46, 49-50, 110,  

131-132, 134 

 

Sobha SIVAPRASAD  42, 89  

Fan SONG  42, 88, 90-91  

Xuefei SONG  41, 56, 84  

Can SU  57  

Zichang SU  62  

Deivanai SUBBIAH  46, 113  

Sirindhra SUEPIANTHAM  48, 125  

Hanchi SUN  56  

Limei SUN  49, 127  

Wei SUN  49, 55, 131  

Yanan SUN  47, 118  

Joseph SUNG  17, 31-32, 34  

Mohammad G. SYED  48, 121  

Simon SZETO  17, 21, 32, 42, 55,  

89 

 

T  

 

Hitoshi TABUCHI  17, 34, 42, 60, 89,  

136, 146 

 

Gavin TAN 17, 19, 33-35, 42  

Leroy TAN  46, 113  

Vi Chee TAN  46, 113  

Xuhua TAN  43, 97  

Mao TANABE  38, 42, 89  

Gamze TANRIVERDI  43, 45, 98  

Clement THAM  53  

Yih Chung THAM  17, 32, 37, 44, 51, 

61, 103 

 

Yue Keen THAM  46, 113  

Raba THAPA  13, 17, 19, 33, 37  

Arun THIRUNAVUKARASU  17, 31-32, 34  

Elaine TO  41, 87  

Lok Hang TO  41, 84, 146  

En Qi TOH  49, 131  

Emanuele TRUCCO  48, 121  

Shengjin TU  47, 119  



 

 

 

A
U

TH
O

R
 IN

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 141 

Zhenjun TU  39, 76   

Tin A TUN  36, 64   

Angus TURNER 17, 33   

U  

  

Kern Rei U  46, 113   

Swati UPADHAYA 51   

Andi N. A. URENG  48, 126   

V  

  

Anand VINEKAR  41, 82, 137   

Algis J. VINGRYS  63, 146   

W  

  

Pradeep WALIA  40, 81   

Wenjuan WAN 46, 113   

Deming WANG  48, 65, 126   

Geng WANG  43, 47, 67, 94,  

119 

  

Huan WANG  48, 121   

Jiaming WANG  49, 129   

Jingjing WANG  46, 115   

Lili WANG  43, 93   

Meng WANG  51   

Ningli WANG  17, 33   

Ruixin WANG  36, 52-53   

Shujun WANG  17, 34   

Tao WANG  39-40, 55, 72,  

80 

  

Wei WANG  39, 44-45, 48,  

74, 101, 103,  

105, 122, 125 

  

Xiangning WANG 57   

Xiaofei WANG  36, 66   

Yaxing WANG 17, 32, 35, 44,  

103 

  

Yueye WANG  37, 42-44, 60,  

90, 98, 100 

  

Yufan WANG  41, 86   

Yun WANG  39, 74   

Ziyao WANG  61   

Jin WEI  41, 83, 86  

Ruihua WEI  17, 33  

Leiliang WEN  40, 79  

Kavindu WIDANAGE 40, 81  

Nilmini WIJEMUNIGE  67  

Ian WONG  41, 83  

Tien-Yin WONG  4, 13, 17, 20, 32,  

34-35, 39, 42, 44, 

72, 103 

 

Wang Fai WONG  43, 95  

Bo WU  47, 120  

Haotian WU  46, 114  

Hongkang WU  41, 82  

Hotin WU  49, 128  

Jian WU  40, 77  

Qiaowei WU  37, 49, 55, 61,  

131 

 

Wenyu WU  45, 109  

Xiaohang WU  39, 76  

Yue WU  42, 92  

Yuting WU  48, 124  

Yuxuan WU  39, 76  

Zhenquan WU  39, 43, 73, 95  

X  

 

Kaidi XIANG  46, 49, 115, 128  

Lei XIANG  59, 146  

Peng XIAO  37, 47, 54, 120  

Liqiong XIE  46, 112, 114  

Benjamin XU  17, 32-33, 38  

Kan XU  46, 112  

Kezheng XU  36, 42, 66, 91  

Liya XU  42, 91  

Pusheng XU  42, 68, 88  

Xun XU  41-42, 45-46, 49,  

86, 90, 105, 114,  

127-128 

 

Yi XU  40, 48, 78-79,  

124 

 

Yueyuan XU  61  



 

 

A
U

TH
O

R
 I
N

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 142 

 

Yuling XU  49, 131   

Yupeng XU  41, 86   

Zhicong XU  37, 55   

Zikang XU  39, 72   

Meng XUAN  48, 123   

Y  

  

Maryam YADGARI  47, 115-116   

Boyu YANG 46, 111   

Dawei YANG  39, 41, 55, 58,  

72, 84, 146 

  

Gabriel YANG  41-42, 70, 86,  

89 

  

Huasheng YANG  52   

Jinliuxing YANG  46   

Shaopeng YANG  44, 48, 101, 103, 

125 

  

Xiaohong YANG  44   

Xin YANG  46, 113   

Yahan YANG  53   

Yangfan YANG  48, 66, 123   

Zefeng YANG  36, 39, 74   

Zhengfei YANG  47, 120   

Chunxia YAO  40, 79   

Jingyan YAO 46, 112   

Juan YE  62   

Qiaona YE  48, 123   

Xin YE  41, 85   

Yue YING  47, 118   

Vivien YIP  49, 131   

Feiping YU  44-45, 47, 99- 

100, 108, 117 

  

Haozhe YU  45, 109   

Honghu YU  48, 121   

Honghua YU  17, 34-35, 44,  

49, 55, 61, 101- 

102, 131 

  

Minbin YU  48, 66, 123   

Tao YU  40, 79   

Zhen YU  49, 130   

Scott YUAN  18, 33  

Mayinuer YUSUFU  44, 68, 102  

Z  

 

Hongxuan ZENG  43, 97  

Junwen ZENG  47, 120  

Guangtao ZHAI  56  

Qianyu ZHAN 66  

Bing ZHANG  18, 32  

Bo ZHANG  46, 115  

Chun ZHANG  18, 32, 35-36  

Guihua ZHANG  42-43, 92-94  

Guoming ZHANG  39, 43, 49, 73, 95,  

130 

 

Jiaqing ZHANG  43, 97  

Jinze ZHANG  54  

Juzhao ZHANG  40, 79  

Lei ZHANG  44  

Liang ZHANG  39-40, 55, 72, 80  

Mingzhi ZHANG  18-19, 33, 36-37,  

39, 42, 54, 73, 93 

 

Shaochong ZHANG  49, 129  

Shiran ZHANG  45, 105  

Shuyi ZHANG  37, 55, 58  

Weiwen ZHANG  41, 86  

Weiyi ZHANG  13, 40-42, 60, 80- 

81, 87-88, 90-91 

 

Xiayin ZHANG  37, 48, 61, 121  

Xinyuan ZHANG  18, 20, 32, 35, 38  

Xinzi ZHANG  46, 115  

Xiulan ZHANG  18, 20, 34, 39, 44,  

48, 64-65, 74, 99,  

126 

 

Xueli ZHANG  44, 48, 102, 121  

Yan-Lai ZHANG  69  

Yinhang ZHANG  48, 65, 126  

Yuqing ZHANG  66  

Zhihao ZHANG  59, 146  

Chen ZHAO  41, 84  

Lingyi ZHAO  49, 128  



 

 

 

A
U

TH
O

R
 IN

D
E
X

 

AUTHOR INDEX 

APTOS-APOIS 2024 | 143 

Xinyu ZHAO  39, 43, 49, 73, 95,  

130 

  

Yaoning ZHAO  39, 72   

Ziwei ZHAO  42, 68, 70, 88,  

90-91 

  

Kangyan ZHENG  42, 91   

Yingfeng ZHENG  18, 35, 39, 42- 

43, 46, 49-50,  

74, 96, 114, 129, 

133 

  

Huifang ZHOU  56, 84   

Wenzhe ZHOU  63   

Xiyuan ZHOU  18, 33   

Huishan ZHU  42, 92   

Lisa ZHU  18, 21, 33, 46,  

115 

  

Ziyu ZHU  44, 48, 101, 103, 

122, 125 

  

Haidong ZOU  13, 40, 48, 78- 

79, 124 

  

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 



 

 

E
X

H
IB

IT
O

R
 I
N

D
E
X

 
EXHIBITOR INDEX 

APTOS-APOIS 2024 | 144 

 

◼ EXHIBITOR INDEX 

We thank the following sponsors and exhibitors for their support of APTOS-APOIS 2024: 

 

1. Beijing Jinyu Hospital Management Limited  

2. Clinico Instrument Co., Ltd.  

3. EyRIS Pte Ltd  

4. Gauss Informed Hong Kong Limited 

5. i-Cognitio Sciences Limited 

6. Suzhou Xuanjia Photoelectric Technology Co., Ltd. (aka eyerising) 

7. Svision Imaging .Ltd (aka Intalight) 

8. Topcon Instruments (M) Sdn Bhd 

 

 

 

  



 

 

 

F
IN

A
N

C
IA

L D
IS

C
LO

S
U

R
E
 IN

D
E
X

 

FINANCIAL DISCLOSURE INDEX 

APTOS-APOIS 2024 | 145 

◼ FINANCIAL DISCLOSURE INDEX 

A 
Asad A. B. ALI 

Merck & Co., Inc.; E, MSD International  
GmbH; E 

Jose C. ARTIAGA 
Zeiss; L 

B 
Shonraj BALLAE  

Remidio Innovative Solutions Pvt Ltd; E 
Richard BAUMGARTNER 

Merck & Co., Inc.; E 
Shreya BHANDARY  

Remidio Innovative Solutions Pvt Ltd; E 
Chiran BOPITIYA   

Medios Technologies Remidio Innovative   
Solutions, Singapore; E 

C 

Haoyu CHEN  
Shantou Science and Technology Program; 
S, 2020 Li Ka Shing Foundation Cross-  
Disciplinary Research Grant: S 

Xinjian CHEN  
National Nature Science Foundation of   
China; S 

Carol CHEUNG   
CUHK Direct Grant; S 

Wei CHI   
Patents No.ZL202310828727.8; P 

Chih-Liang CHIN 
Merck & Co., Inc.; E 

Chun Hei CHOW 
CUHK Direct Grant; S 

Mohita CHOWDHURY  
Ufonia limited; E 

D 
Ye DAI   

Patents No.ZL202310828727.8; P 
Nick DE PENNINGTON  

Ufonia limited; E 
Robert DROLET 

Merck & Co., Inc.; E 
 
 

F 
Ryan FONG 

CUHK Direct Grant; S 

G 
Jie GAO 

Subtle Medical; E  
Enhao GONG 

Subtle Medical; E  

H 
Mingguang HE 

Start-up Fund for RAPs under the Strategic  
Hiring Scheme; S, the Global STEM   
Professorship Scheme; S, A retinal  
chorioretinal vessel segmentation method  
based on the conditional generative  
adversarial network (CN114782339A); P 

Yajie HE 
Ufonia limited; E 

Xiaoyan HU  
CUHK Direct Grant; S 

Sin Kiu HUI 
CUHK Direct Grant; S 

K 
George KONG 

GLANCE Optical Pty Ltd; EE  

L 
Timothy LAI  

Abbvie; C,  Allergan; C,  Astellas; C,  Bayer; 
C, Boehringer Ingelheim; C, Genentech; C, 
Iveric Bio; C, Novartis; C, Ocular 
Therapeutix; C, Oculis; C, Roche; C, Alcon; L, 
Allergan; L, Bausch & Lomb; L, Bayer; L, 
Chengdu Kanghong Biotech; L, Gaush 
Meditech; L, Heidelberg Engineering; L, 
Novartis; L, Roche; L, Bayer; S, Chengdu 
Kanghong Biotech; S, Novartis; S, Roche; S, 
Santen; S 

Yuk Ming LAI  
CUHK Direct Grant; S 

Ernest LIM 
Ufonia limited; E 

Weiwei LUO 
MSD International GmbH; E 



 

 APTOS-APOIS 2024 | 146 

 

F
IN

A
N

C
IA

L 
D

IS
C

LO
S
U

R
E
 I
N

D
E
X

 
FINANCIAL DISCLOSURE INDEX 

N 

Kalpa NEGILONI  
Remidio Innovative Solutions Pvt Ltd; E 

Sum Yuet NG  
CUHK Direct Grant; S 

O 
Charlene ONG 

MSD International GmbH; E 

R 
Annaswamy RAJI  

Merck & Co., Inc.; E 
Divya RAO 
 Remidio Innovative Solutions Inc.; E 

S 
Florian SAVOY 

Medios Technologies Remidio Innovative   
Solutions, Singapore; E 

Ruyue SHEN 
CUHK Direct Grant; S 

Danli SHI  
Start-up Fund for RAPs under the Strategic  
Hiring Scheme; S, the Global STEM   
Professorship Scheme; S, A retinal  
chorioretinal vessel segmentation method  
based on the conditional generative  
adversarial network (CN114782339A); P 

Ziwei SHU 
MSD International GmbH; E 

T 
Hitoshi TABUCHI  

Topcon Corporation; F, CRESCO  
Corporation; F, Olba Holdings, Inc.; F 

Lok Hang TO  
GLANCE Optical Pty Ltd; S 

V 
Algis J. VINGRYS  

GLANCE Optical Pty Ltd; EE  

X 
Lei XIANG  

Subtle Medical; E 

Y 
Dawei YANG 

CUHK Direct Grant; S 

Z 
Zhihao ZHANG  

Subtle Medical; E 
 
 
Description of Financial Interests: 
C - Currently, or within the last three years, been a 

consultant for a company or competing company 
with a business interest which is the subject matter 
of presentation. 

E - Employee of a company or competing company 
with a business interest which is the subject of 
presentation. 

EE – Hired to work an executive role of a company or 
competing company with a business interest which 
is the subject of presentation. 

F - Through employing institution support from a for-
profit company, or competing company, in the 
form of research funding or research materials or 
services at no cost, for subject of presentation. 

I - Investor in a company or competing company, but 
not a mutual or retirement fund, providing a 
product, service process or equipment which is the 
subject of presentation. 

L - Lecture fees or honoraria, travel fees or 
reimbursements when speaking at the invitation 
of a commercial company. 

P - Inventor/developer designated on a patent, patent 
application, copyright, or trade secret, whether or 
not presently licensed or commercialized, which is 
the subject of presentation or could be in 
competition with the technology described. 

S - Grant support or other financial support from all 
sources, including research support from 
government agencies (e.g., NIH), foundations, 
device manufacturers, and\or pharmaceutical 
companies. Research funding should be disclosed 
by the principal or named investigator even if your 
institution receives the grant and manages the 
funds. 

 
 
 





Florence Chung
Typewritten Text
Registration

Florence Chung
Typewritten Text

Florence Chung
Typewritten Text

Florence Chung
Typewritten Text

Florence Chung
Typewritten Text

Florence Chung
Typewritten Text
Abstract Submission

Florence Chung
Typewritten Text






