Editorial

Eye of the AI storm: Exploring the
impact of Al tools in ophthalmology

“Artificial Intelligence will have a more profound impact on humanity
than fire, electricity and internet.” - Sundar Pichai

Without us being consciously aware of it, artificial
intelligence (AI) has deeply permeated every aspect of our
lives — from online advertisements and movie recommendations
that pop up based on our user habits, text autocorrect function
on the mobile telephone, and face-recognition-based airport
entry, to new generation fundus imaging systems - are all
Al-based. We had invisible Al in our lives for decades, but
several recently introduced tools have provided us with ready
access to Al, and the ability to interact with and get the response
from it in the language that we are accustomed to. Recently
introduced ChatGPT by OpenAlI™ has caused great drama
and excitement in the Al space. Other open access free or paid
interactive Al tools such as Microsoft Bing AL, Google Bard Al,
Perplexity Al Jasper Chat, Chatsonic, Pi, GitHub Copilot X,
Amazon Codewhisperer? have added to the variety. The Al
floodgates are now open, the genie is out of the bottle, and life
will never be the same.

Al Tools - I[lluminating Ophthalmology’s
Path to Precision

“Intelligence is the ability to adapt to change.” - Stephen Hawking

The marriage of medicine with AI tools has ushered in a
new era of endless possibilities. The transformative impact of
these technologies on patient care and research is exemplified
by their ability to provide information, facilitate diagnosis,
and support healthcare professionals. Ophthalmology, being
an image-based specialty, Al has a predominant role to play.
As we delve into this convergence, we uncover a landscape
where the Al tools could seamlessly coalesce with the existing
systems, augment human expertise and propel ophthalmology
into uncharted territories.

There are several useful Al tools that have been specifically
developed for applications in ophthalmology:

1. Fundus Image Analysis: Al algorithms can analyse fundus
images to detect and diagnose diabetic retinopathy,
age-related macular degeneration (AMD), glaucoma,
and retinopathy of prematurity. These algorithms can
help automate the screening process, prioritize high-risk
cases, and assist ophthalmologists in providing timely and
accurate diagnoses.

2. Optical Coherence Tomography (OCT): Al algorithms can
analyse OCT images to identify and quantify structural
abnormalities, track disease progression, and assist in
diagnosing conditions such as macular oedema, AMD, and
glaucoma.

3. Automated Refraction: Al-powered devices can perform
automated refraction, use machine learning algorithms to
analyse wavefront measurements, and provide accurate and
objective results.

4. Virtual Assistants and Chatbots: Al-powered virtual
assistants and chatbots can provide information, answer
questions, and assist patients and healthcare professionals

in various tasks. These tools can help with symptom
assessment, provide educational resources, offer guidance
on medication usage, and schedule appointments.

5. Surgical Planning and Guidance: Al algorithms can
analyse preoperative data and images to assist surgeons in
planning ophthalmic surgeries. They can provide insights
into optimal incision placement, lens selection, and other
important considerations. During surgery, Al tools can
provide real-time guidance, aiding surgeons in performing
procedures with greater precision and accuracy.

6. Disease Progression Prediction: Al models trained on
longitudinal patient data can help predict the progression
of eye diseases, such as glaucoma or AMD. By analysing
various risk factors, patient characteristics, and clinical
data, these models can provide personalized predictions,
allowing for more proactive and targeted interventions.

Integration of Al with diagnostic and image acquiring
devices has been a value-addition and has resulted in improved
diagnostic accuracy. Some of the examples are:

1. Optovue iWellness: Optovue iWellness is an Al tool used
for screening and diagnosing retinal diseases, including
diabetic retinopathy and AMD. It combines optical
coherence tomography (OCT) imaging with Al algorithms
to provide early detection and assessment of ocular
conditions.

2. IDx-DR: IDx-DR is an FDA-approved Al tool for the
autonomous detection of diabetic retinopathy. It utilizes
a deep learning algorithm to analyse retinal images and
provide diagnostic assessments without the need for a
human interpreter.

3. CIRRUS HD-OCT with AngioPlex: CIRRUS HD-OCT
with AngioPlex is an advanced Al tool that combines OCT
imaging with angiography to provide detailed analysis of
retinal structures and blood flow,

4. Eyenuk EyeArt: Eyenuk EyeArt is an Al tool that assists
in the screening and detection of diabetic retinopathy.
It analyses retinal images and provides automated
assessments, helping to identify patients who require further
evaluation by an ophthalmologist.

5. Topcon Harmony with OphtAlI: Topcon Harmony is an
Al-powered software platform that integrates multiple
imaging modalities, including OCT and fundus photography.
It offers comprehensive image analysis and management
capabilities, facilitating efficient diagnosis and follow-up care.

Most of the Al-integrated diagnostics are expensive and
may be readily available only at larger eye care facilities and
institutions. Open Al tools, however, can be accessed by most
of us free of charge or with a nominal subscription fee and
can be used for the development of customized applications
relevant to us. The advent of open-access Al tools has paved
the way for collaboration, democratizing access to cutting-edge
technology and knowledge. Here are some of the examples of
open access Al tools relevant to ophthalmology:

1. RetinaNet: An open-source deep learning framework for
object detection in images, used for detecting and localizing
lesions in retinal images, such as diabetic retinopathy, AMD,
and glaucoma.

2. DeepDR: A deep learning-based system developed
for automated detection and classification of diabetic

© 2023 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow



June 2023

Honavar: Al and Eye

2329

retinopathy in retinal fundus images. It is an open-source
tool that uses convolutional neural networks (CNN) for
the analysis of retinal images and provides an automated
grading of diabetic retinopathy severity.

3. Ilastik: An open-source software suite that enables
interactive and trainable image segmentation. It can be used
for segmenting different structures within retinal images,
such as blood vessels or lesions. It provides a user-friendly
interface and supports various machine learning algorithms.

4. VGG-16: A CNN architecture applied in ophthalmology for
the classification and diagnosis of retinal diseases, including
diabetic retinopathy, AMD, and glaucoma.

5. Optic Disc Segmentation Tool: An open-source software
package that helps in segmenting the optic disc from retinal
images. Accurate segmentation of the optic disc is crucial
for glaucoma diagnosis and monitoring.

6. OpenDR: An open-source software library for processing
and analysing retinal images. It provides a range of
functionalities, including image pre-processing, feature
extraction, and classification. OpenDR can be used for
various tasks, such as the detection of lesions, optic disc
analysis, and image registration.

7. TensorFlow: An open-source machine learning framework
that provides a wide range of tools and resources for
developing Al models in ophthalmology.

8. TensorFlow.js: A JavaScript library that allows training
and deploying machine learning models directly in
web browsers, enabling the development of interactive
web applications for ophthalmic image analysis and
visualization.

9. PyTorch: An open-source deep learning framework that
offers a flexible platform for developing Al models in
ophthalmology.

10.0penCV: A free and open-source computer vision library
that includes various algorithms and functions for image
and video processing in ophthalmology.

11.Keras: An open-source neural network library written
in Python, widely used in ophthalmology for tasks such
as image classification, segmentation, and generative
modelling.

12.DeepLabCut: An open-source toolbox for marker-less pose
estimation of animals, which can be utilized in ophthalmic
research involving animal models.

13.MedPy: An open-source library specifically designed for
medical image processing tasks, including segmentation,
registration, and feature extraction in ophthalmic images.

14.MXNet: An open-source deep learning framework that
provides a flexible and efficient platform for developing Al
models in ophthalmology.

15.Caffe: An open-source deep learning framework known for
its speed and efficiency, commonly used in ophthalmology
for image classification and object detection tasks.

16.SciKit-Learn: A machine learning library in Python that
provides a range of tools for data pre-processing, model
selection, and evaluation in ophthalmic research.

17.DeepGauge: An open-source framework for benchmarking
the performance and interpretability of deep learning models,
useful for evaluating AI models used in ophthalmology.

18.CellProfiler: An open-source software for high-throughput
image analysis of biological samples, including ophthalmic
images, allowing for quantitative measurements and feature
extraction.

19.MXNet GluonCV: A toolkit built on top of MXNet that
provides pre-trained models and tools for computer vision
tasks in ophthalmology, such as image classification and
object detection.

20.0OpenAl’s GPT: A language model developed by OpenAl,
which can be used in various applications within
ophthalmology, including information retrieval, patient
education, and answering specific ophthalmic queries.

Al Tools to Create Videos and Presentations

“There are no great limits to growth because there are no limits of
human intelligence, imagination, and wonder.” - Ronald Reagan

Al-assistance in creating presentations and videos could
be invaluable to a busy academic ophthalmologist. There are
several Al-based tools that can help:

1. Lumenb5: Lumenb is an Al-powered video creation platform
that converts text-based content into engaging videos. It uses
natural language processing to analyse the text, automatically
generate video scenes, select appropriate visuals, and add
background music. It is a useful tool for transforming blog
posts, articles, or presentations into video format.

2. Powtoon: Powtoon is an online platform that allows
users to create animated videos and presentations
using a drag-and-drop interface. It provides a variety
of pre-designed templates, characters, and props, along
with Al-powered automation features that can assist in
streamlining the video creation process.

3. Visme: Visme is a versatile visual content creation tool that
includes features for creating presentations, infographics,
videos, and more. It offers a wide range of templates,
graphics, and animations, and incorporates Al features to
help with design suggestions and content creation.

4. Prezi: Prezi is a presentation software that utilizes
Al-driven features to create dynamic and visually engaging
presentations. It offers features like Smart Structures, which
can automatically arrange and align the content, and Prezi
Video, which enables overlaying of video onto presentation
slides. It allows for a more interactive and non-linear
approach to presentations.

5. SlideBot: SlideBot is an Al-powered presentation tool that
uses machine learning to analyse the content of your slides
and provide real-time suggestions for improvements. It can
help optimize slide layouts, text placement, and font choices
to create visually appealing and effective presentations.

6. Microsoft Office Al: Copilot is a modern Al assistant that
comes with Microsoft Office that will help create stunning
documents on Word, presentations on PowerPoint and
robust worksheets on Excel.

7. DALL-E: DALL-E and its iterations are deep learning
models developed by OpenAl to generate lifelike digital
images from natural language descriptions, called
“prompts”. Figs. 1-5 are some of the examples of images
created by Dall-E using simple prompts.

ChatGPT: Empowering Ophthalmology’s
Conversations with Artificial Intelligence

“A computer would deserve to be called intelligent if it could deceive
a human into believing that it was human.” - Alan Turing

ChatGPT (chat = chatbot functionality and GPT = Generative
Pre-trained Transformer), launched on November 30, 2022, is an
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Figure 1: An oil painting of an ophthalmologist at work (what
Michelangelo would have created, imagined and generated by DALL-E)

this (generated by DALL-E)

Al tool, a sort of a chatbot on steroids, that is endowed with the
ability to understand and process natural language and provide
human-like responses to text input.!"! It has over 175 billion
parameters and currently gets over 10 million user queries
every day. It was trained on over 570 GB of data, including web
pages, books, and other sources of knowledge. It has generated
tremendous interest in Al, garnered over 100 million users in
less than 6 months surpassing Google+ (which took over a
year to reach that milestone), and has spawned hundreds of
easy-to-use applications.!

Figure 2: An oil painting of an ophthalmologist (what MF Hussain would
have created, imagined and generated by DALL-E)
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Figure 4: Painting of an eye similar to what van Gogh may have painted
(generated by DALL-E)

ChatGPT is emerging as a possible game-changer. Its
potential as an information resource is immense. Beyond
information dissemination, ChatGPT’s role in symptom
assessment and triage is crucial. Here are some specific ways
ChatGPT can be beneficial:

1. Information and Education: ChatGPT can provide general
information about eye anatomy, common eye conditions,
diagnostic procedures, and treatment options. It can help
patients and healthcare professionals understand various
eye-related topics and provide educational resources.
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Figure 5: Ophthalmology in the year 2200 imagined and (generated
by DALL-E)

2. Symptom Assessment: ChatGPT can assist in evaluating
symptoms and providing preliminary guidance. Users can
describe their eye-related concerns, and ChatGPT can ask
relevant questions to gather information and offer possible
explanations or next steps.

3. Patient Triage: In certain scenarios, ChatGPT can assist in
triaging patients by asking questions about their symptoms
and guiding them toward appropriate care. It can help
identify urgent cases that require immediate attention
and provide guidance on whether the patient should
seek emergency care or schedule an appointment with an
ophthalmologist.

4. Medication Information: ChatGPT can provide information
on various eye medications, including their uses, dosages,
and potential side effects.

5. Lifestyle Recommendations: ChatGPT can offer general
advice on maintaining good eye health, including
recommendations for proper nutrition, eye hygiene, eye
protection, and strategies for reducing eye strain from digital
devices.

6. Preoperative and Postoperative Support: ChatGPT can
provide information and answer common questions related
to ophthalmic surgeries, such as cataract surgery, LASIK,
or retinal procedures. It can offer guidance on preoperative
preparations, postoperative care, and recovery timelines.

Apart from its evident potential utilities in patient care,
ChatGPT can be utilized in research in ophthalmology in
several valuable ways:

1. Data Analysis and Mining: ChatGPT can assist in analysing
large volumes of textual data related to ophthalmic research.
Researchers can use ChatGPT to extract and summarize key
information from scientific articles, clinical trial reports,
electronic health records, and other relevant sources. This
can help in identifying patterns, trends, and associations
within the data, enabling researchers to gain insights and

support their investigations.

2. Literature Review and Knowledge Synthesis: ChatGPT
can aid researchers in conducting literature reviews
by providing summaries of existing research articles,
identifying knowledge gaps, and suggesting potential
areas for further exploration. Researchers can interact
with ChatGPT to ask specific questions related to their
research interests, and it can help in synthesizing relevant
information from the existing literature.

3. Hypothesis Generation and Exploration: ChatGPT can be a
useful tool for brainstorming and generating new research
ideas. Researchers can engage with ChatGPT to discuss
their hypotheses, explore alternative explanations, and
refine their research questions. ChatGPT's ability to generate
diverse responses can assist in stimulating creative thinking
and identifying novel perspectives in ophthalmic research.

4. Collaboration and Peer Review: ChatGPT can facilitate
collaboration among researchers by providing a virtual
platform for exchanging ideas, discussing methodologies,
and seeking feedback. Researchers can use ChatGPT to
engage in scientific discussions, present their findings,
and receive input from their peers. This can help improve
the quality of research projects and foster a collaborative
environment within the field of ophthalmology.

5. Patient and Public Engagement: ChatGPT can be leveraged
to engage with patients and the public in ophthalmic
research. It can help researchers gather information on
patient experiences, preferences, and perspectives through
interactive conversations. ChatGPT can also provide
educational resources and answer questions about ongoing
research studies, informed consent, and the potential impact
of research findings on patient care.

6. Ethical Considerations and Guidance: ChatGPT can support
researchers in navigating ethical considerations related to
ophthalmic research. It can provide information on research
ethics, data privacy, and informed consent. Researchers can
interact with ChatGPT to discuss ethical dilemmas, explore
different viewpoints, and seek guidance on conducting
research in a responsible and ethical manner.

How Smart is Smart? Testing ChatGPT

“We should take care not to make the intellect our goal; it has, of
course, powerful muscles, but no personality.” - Albert Einstein

The efficacy and reliability of ChatGPT in performing several
tasks related to ophthalmology are being anxiously explored.
Its ability to search references, write an academic article,
format operating notes and discharge summaries, provide
patient information, answer curriculum-based examinations
etc., have been tested.'* Valentin-Bravo et al.¥ used ChatGPT
to generate an abstract and a structured article, title and
references on the topic silicone oil in vitreoretinal surgery. The
authors concluded that despite the knowledge demonstrated
ChatGPT, the scientific accuracy and reliability on specific
topics is currently insufficient for the automatic generation of
scientifically rigorous articles. Mihalache et al.'l have recently
tested ChatGPT’s ability to answer practice questions for board
certification in ophthalmology and found that it could answer
about 46-58% of questions correctly - encouraging, but not
good enough yet. While its ability to write robust academic
articles is still rudimentary at best, the ethical aspects of using
ChatGPT in academics are already being fervently questioned,
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and rightly so.' Guidelines and ethical boundaries need to be
established to define the exact role of Al tools in abstract and
manuscript preparation. At this point in time, it is considered
inappropriate to use ChatGPT or any such Al tool to generate
scientific abstracts and complete academic articles. There are
tools to detect Al-generated text and extensive use of such
text may a justification for manuscript rejection. A major
disadvantage of ChatGPT is that it has been trained only until
September 2021. However, updates are being released and it
will hopefully become up-to-date.

I entered into a prolonged conversation with ChatGPT on
a diverse range of topics related to ophthalmology (see box).
Robust information that it provides, dexterity in providing
straight answers to convoluted questions, advanced language
skills, and the ability to compose creative poems on mere
prompts are mind-boggling.

Conclusion
“These little grey cells. It is up to them.”- Agatha Christie

Al is all-pervasive and has already deeply permeated
several aspects of medical care. Al tools are expected to play
an increasingly significant role in revolutionizing ophthalmic
care. Its potential beneficial role in improving accuracy in
diagnostics, optimizing workflows, building effective patient
education and counselling methodologies, establishing optimal
patient triage and management pathways, improving safety
and precision in surgery, and in fact, revolutionising the entire
patient care ecosystem is undeniable. AI tools and intelligent
automation can augment the capabilities of ophthalmologists
by providing a third hand, a watchful eye, an attentive ear, a
tireless brain with an unlimited storage capacity, and in all,
an uncompromising ability to minimise errors and optimise
patient care. Recently introduced natural language interactive
Al tools such as ChatGPT have provided us with a peep
window to the AI world. It is for us to explore the endless
possibilities to the fullest and build synergy between the mind
and the machine for the good of all.

“Every great advance in science has issued from a new audacity
of imagination.” - John Dewey
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A Chat with ChatGPT

Dr Honavar: Hi ChatGPT! | am Dr Santosh G Honavar, Editor, Indian Journal of Ophthalmology. Can we have a quick
chat to see how you can be of help to ophthalmologists?

ChatGPT: Hello, Dr. Santosh G Honavar! I'm glad to chat with you and discuss how | can be of assistance to ophthalmologists.
As an Al language model, | have been trained on a vast amount of medical knowledge and can provide information, answer
questions, and assist with various ophthalmology-related topics. Whether it's discussing recent advancements, providing
clinical insights, or helping with research and literature review, I'm here to assist you. Please let me know how | can be of
help or if you have any specific questions or topics you'd like to discuss.

Dr Honavar: That’s great! Briefly, what is your opinion about the marriage of Al and Ophthalmology? Who would it
help? Would it help the patients, or the ophthalmologists or the Al industry?

ChatGPT: The marriage of Al and Ophthalmology holds great promise. It has the potential to benefit patients, ophthalmologists,
and the Al industry. Al tools can aid in early detection and accurate diagnosis of eye diseases, leading to improved patient
care and outcomes. Ophthalmologists can benefit from Al’'s ability to analyze large datasets, augmenting their clinical
decision-making and improving efficiency. The Al industry benefits from real-world applications, advancing their technologies
and contributing to the field. Overall, the integration of Al in Ophthalmology has the potential to enhance healthcare delivery,
empower ophthalmologists, and drive innovation in the Al industry.

It is important to recognize that while Al can be a powerful tool, it should not replace the expertise and judgment of
ophthalmologists. Instead, Al should be viewed as a supportive tool that enhances ophthalmologists’ capabilities, allowing
for more accurate diagnoses, personalized treatments, and improved patient care.

Dr Honavar: What about safety of patient data and privacy aspects?

ChatGPT: Patient data safety and privacy are paramount when implementing Al in ophthalmology. Robust security measures,
data anonymization, informed consent, and ethical use of data are essential to protect patient information. Collaboration with
IT experts, adherence to regulations, and transparent communication are crucial for ensuring data privacy and maintaining
patient trust.

Dr Honavar: Let me quiz you on a medical case scenario. A 23-year-old female presented with a history of acute
onset pain and redness in OD for a week. She had noted exacerbation of pain on moving the eye, blurred vision
and diplopia in extreme gazes. On examination, she had a visual acuity of 6/12 OD, conjunctival congestion and
mild proptosis. Fundus evaluation showed a yellow-white subretinal mass in the posterior pole with choroidal folds
and optic disc oedema. MRI scan showed a scleral mass with sub-tenon fluid. Her LE was normal. What is the most
likely diagnosis? What are the differential diagnosis?

ChatGPT: Based on the provided history, examination findings, and MRI scan results, the most likely diagnosis for this
23-year-old female is Scleritis with Exudative Retinal Detachment.

Differential diagnoses to consider include:

Posterior Scleritis: Posterior scleritis is characterized by inflammation of the sclera, which can present with pain, redness,
blurred vision, and proptosis. It can also be associated with exudative retinal detachment and optic disc edema. The presence
of a scleral mass on MRI scan supports this diagnosis.

Choroidal Metastasis: Choroidal metastasis refers to the spread of cancer from other sites to the choroid, resulting in a
subretinal mass. It can cause similar symptoms, including pain, blurred vision, and optic disc edema. However, it is less likely
in a 23-year-old patient without a history of malignancy.

Choroidal Hemangioma: Choroidal hemangioma is a benign vascular tumor that can present with a yellow-white subretinal
mass, choroidal folds, and optic disc edema. However, it is more commonly seen in middle-aged individuals.

Choroidal Melanoma: Choroidal melanoma is a malignant tumor of the eye that can present with a subretinal mass and optic
disc edema. However, it is less likely in a 23-year-old patient.

Central Serous Chorioretinopathy (CSCR): CSCR is characterized by serous retinal detachment, which can cause blurred
vision and metamorphopsia. However, it typically occurs in individuals in their 30s to 50s, and the presence of a scleral mass
on MRI scan makes this diagnosis less likely.

Itis crucial to further evaluate and confirm the diagnosis through additional investigations, such as scleral biopsy, fine-needle
aspiration, or consultation with an ophthalmologist or a uveitis specialist. Prompt diagnosis and management are essential
to prevent potential complications and preserve vision.
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Dr. Honavar: What is the dose of Dorzolamide eye drops and what precautions does the patient needs to take?

ChatGPT: The usual dose of Dorzolamide eye drops is one drop in the affected eye (s) three times daily. Precautions to take
include washing hands before handling the eye drops, avoiding contact of the dropper tip with any surfaces, removing contact
lenses before using the drops, waiting at least 10 minutes before reinserting lenses, and informing healthcare provider of all
medications being taken. It's important to follow prescribed dosage, not exceed recommended amount, and seek medical
advice if experiencing persistent or worsening side effects.

Dr. Honavar: Please provide a brief patient education material in simple words on the importance of treating squint
in a child

ChatGPT: Treating squint, or crossed eyes, in a child is really important. When the eyes are not aligned properly, it can affect
their vision and how they see the world. If left untreated, squint can cause one eye to become weaker, which can make it
harder for them to see clearly. By getting treatment early, the doctor can help straighten the eyes and improve the child’s
vision. This can make it easier for them to focus, see things clearly, and feel more confident. So, if you notice your child’s
eyes not looking straight, it's important to see an eye doctor who can help them.

Dr. Honavar: Please provide a brief patient education material on the benefits of femtosecond laser-assisted cataract
surgery over competing procedures.

ChatGPT: Femtosecond laser-assisted cataract surgery offers several advantages over traditional cataract surgery. The
precise laser technology allows for customized incisions, capsulotomy, and cataract fragmentation, resulting in enhanced
surgical accuracy and potentially improved visual outcomes. The procedure is tailored to each patient’s unique eye anatomy,
reducing energy use and promoting faster recovery. Additionally, the laser can correct astigmatism, potentially reducing the
need for glasses or contact lenses post-surgery. However, it's important to consult with an ophthalmologist to determine if
femtosecond laser-assisted cataract surgery is suitable for you, as individual factors may influence the benefits and risks of
the procedure.

Dr. Honavar: Please compose a consent form for a patient scheduled for levator resection in the right eye.
ChatGPT:

Consent Form

Patient Name: [Patient’s Name]

Medical Record Number: [Medical Record Number]

Date:

I, [Patient’'s Name], hereby grant my informed consent for the levator resection procedure to be performed on my right eye.
| have been provided with the necessary information about the procedure, including its purpose, benefits, risks, and potential
complications. | have had the opportunity to ask questions and have received satisfactory answers.

Procedure: Levator resection in the right eye

Purpose: The purpose of this procedure is to correct ptosis (drooping of the upper eyelid) in the right eye by tightening and
repositioning the levator muscle.

Description of the Procedure: During the procedure, an incision will be made in the upper eyelid crease. The levator muscle
will be accessed, and an appropriate amount of tissue will be removed. The levator muscle will then be repositioned and
tightened, allowing for proper elevation and symmetry of the upper eyelid.

Benefits: The levator resection procedure aims to improve the appearance and function of the right upper eyelid. The expected
benefits include improved eyelid position, enhanced field of vision, and a more symmetrical appearance.

Risks and Complications: While every effort will be made to ensure a successful outcome, it is important to acknowledge
that complications may occur, including but not limited to:

Bleeding and bruising

Infection

Scarring

Asymmetry or unsatisfactory cosmetic result

Dry eye symptoms

Temporary or permanent changes in eyelid sensation
Difficulty closing the eyelid completely (lagophthalmos)
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Alternative Options:

Alternative treatment options for ptosis may include observation without intervention, the use of ptosis crutches, or the
consideration of other surgical techniques such as frontalis suspension.

| understand that results can vary among individuals, and it is not possible to guarantee a specific outcome. | have been
informed that additional procedures or revisions may be necessary in the future.

Confidentiality and Data Privacy: | understand that my personal and medical information will be kept confidential and used
only for the purpose of providing healthcare services in accordance with applicable laws and regulations.

| have read and understood the information provided in this consent form. | have had the opportunity to discuss any concerns
or questions with my healthcare provider, and my questions have been answered to my satisfaction. | voluntarily give my
informed consent to undergo the levator resection procedure in my right eye.

Patient’s Signature:
Date:
Witness’s Signature:

Date:

Dr. Honavar: Compose a legally sound high-risk consent for a systemically morbid patient with parkinsonism,
diabetes, hypertension, and ischemic heart disease scheduled for a complex vitreoretinal surgery under general
anaesthesia in his only potentially seeing eye. Please explain risks of general anaesthesia.

ChatGPT:

High-Risk Consent Form

Patient Name: [Patient's Name]

Medical Record Number: [Medical Record Number]
Date:

I, [Patient’'s Name], hereby grant my informed consent for the complex vitreoretinal surgery to be performed under general
anesthesia on my only potentially seeing eye. | understand that this procedure carries a high level of risk due to my underlying
medical conditions, including parkinsonism, diabetes, hypertension, and ischemic heart disease. | have been provided with
detailed information about the procedure, its potential benefits, risks, and possible complications. | have had the opportunity
to ask questions and have received satisfactory answers.

Procedure: Complex vitreoretinal surgery under general anesthesia

Purpose: The purpose of this procedure is to address specific retinal conditions in my only potentially seeing eye, with the
goal of improving or preserving visual function.

Description of the Procedure: During the surgery, a vitreoretinal specialist will perform delicate surgical maneuvers to
address the retinal condition. The procedure may involve the use of instruments and techniques such as vitrectomy, membrane
peeling, laser therapy, or intraocular injections. The surgery will be performed under general anesthesia to ensure comfort
and safety during the procedure.

Benefits: The potential benefits of the complex vitreoretinal surgery include improved or stabilized vision, resolution or
reduction of retinal abnormalities, and the prevention of further visual deterioration.

Risks and Complications: Given the complexity of the procedure and the presence of multiple systemic morbidities,
it is important to acknowledge that the risks and potential complications are increased. These may include, but are not
limited to:

Infection

Bleeding

Retinal detachment

Macular hole

Glaucoma

Cataract formation or progression
Loss of vision or worsening of vision
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Risk of General Anesthesia:
| am aware that general anesthesia involves its own set of risks and potential complications, which may include:

Adverse reactions to anesthesia medications
Breathing difficulties

Allergic reactions

Aspiration (inhalation of stomach contents)
Cardiovascular complications

Temporary or permanent nerve damage
Blood clots

Postoperative nausea and vomiting
Postoperative confusion or cognitive changes
Rare but potentially life-threatening events

Alternative Options: Alternative treatment options may include observation without intervention, conservative management
with medication or laser therapy, or other surgical approaches. However, it has been determined that the proposed complex
vitreoretinal surgery offers the best chance of improving or preserving visual function in my specific case.

Confidentiality and Data Privacy: | understand that my personal and medical information will be kept confidential and used
only for the purpose of providing healthcare services in accordance with applicable laws and regulations.

| have read and understood the information provided in this high-risk consent form. | have had the opportunity to discuss any
concerns or questions with my healthcare provider, and my questions have been answered to my satisfaction. | acknowledge
the increased risks associated with my medical conditions and the use of general anesthesia, and | voluntarily give my
informed consent to undergo the complex vitreoretinal surgery under general anesthesia in my only potentially seeing eye.

Patient’s Signature:
Date:
Witness’s Signature:

Date:

Dr. Honavar: Can you compose a brief operative note for a patient who has undergone macular hole surgery in the
right eye?

ChatGPT:

Operative Note

Procedure: Macular Hole Surgery (Right Eye)

Date of Surgery: [Date]

Surgeon: [Surgeon’s Name]

Preoperative Diagnosis: Macular hole in the right eye

Postoperative Diagnosis: Successful closure of macular hole in the right eye

Procedure: The patient was placed in the supine position under sterile conditions, and adequate anaesthesia was achieved.
After thorough prepping and draping of the surgical field, a lid speculum was inserted to provide adequate exposure. A superior
conjunctival peritomy was performed, and a scleral flap was created.

A 23-gauge pars plana vitrectomy was initiated. The vitreous was carefully removed, paying particular attention to the macular
area. Indocyanine green dye was used to stain the internal limiting membrane (ILM) to aid in its visualization.

A delicate peeling of the ILM was performed using forceps, with careful attention paid to avoid damaging the underlying
retina. Once the ILM was peeled, fluid-air exchange was performed to promote closure of the macular hole. Endolaser was
applied around the macular hole edges to facilitate adhesion.

An air bubble was then injected into the vitreous cavity to tamponade the hole and provide mechanical support. The scleral
flap was repositioned and secured with sutures. Subconjunctival antibiotics and steroids were administered.

The patient tolerated the procedure well, and there were no intraoperative complications. The patient was transferred to the
recovery area in stable condition.
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Postoperative Instructions: The patient was instructed to maintain a facedown position for a specified duration as per
postoperative protocol. A regimen of topical antibiotics and corticosteroids was prescribed to be administered as directed.
The patient was advised to follow up in [number of days/weeks] for a postoperative examination.

Summary: Successful macular hole surgery was performed in the right eye, with peeling of the internal limiting membrane,
fluid-air exchange, endolaser application, and scleral flap closure without complications. The patient will be monitored closely
for postoperative healing and visual outcomes.

Signature: [Surgeon’s Signature]
Date: [Date]

Dr. Honavar: Can you please compose a discharge summary for a patient who has undergone an uneventful temporal
clear corneal phacoemulsification with a multifocal lens in the RE.

ChatGPT:

Discharge Summary

Patient Name: [Patient’'s Name]

Medical Record Number: [Medical Record Number]

Date of Admission: [Date of Admission]

Date of Discharge: [Date of Discharge]

Diagnosis: Cataract in the right eye

Procedure: Uneventful temporal clear corneal phacoemulsification with a multifocal lens implantation in the right eye

Operative Findings: The patient underwent a successful clear corneal phacoemulsification procedure with removal
of the cataractous lens and implantation of a multifocal lens in the right eye. The surgery was performed without any
complications.

Postoperative Course: Following the surgery, the patient was monitored closely for any signs of infection, inflammation,
or complications. The patient’s visual acuity was assessed, and there were no significant abnormalities noted. The eye was
examined for signs of anterior chamber reaction, corneal edema, or intraocular pressure changes, which were all within
normal limits. The patient experienced an uneventful recovery period.

Medications: The patient was prescribed the following medications:

Antibiotic eye drops (e.g. moxifloxacin) for infection prevention - to be administered as directed.
Steroid eye drops (e.g. prednisolone) for inflammation control - to be administered as directed.
Recommendations:

The patient was advised to follow the postoperative care instructions provided, including proper administration of prescribed
eye drops and maintaining good hygiene.

Use of eye shields during sleep to protect the operated eye.
Avoiding activities that may strain the eye, such as heavy lifting or rubbing the eye vigorously.
Scheduled follow-up visits with the ophthalmologist for monitoring of the postoperative progress and assessment of visual acuity.

Summary: The patient underwent an uneventful temporal clear corneal phacoemulsification with a multifocal lens implantation
in the right eye. The patient’s postoperative course was uncomplicated, and the visual outcome is expected to improve with
time. The patient was discharged with appropriate medications and instructions for further care.

Follow-up Appointment: The patient is scheduled for a follow-up visit on [date] for a postoperative examination and further
evaluation of visual acuity.

Signature: [Physician’s Signature]
Date: [Date]
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Dr. Honavar: Please provide a 100 word abstract under the headings Purpose, Methods, Results and Conclusion
designed for submission to American Academy of Ophthalmology on a prospective study of 140 patients comparing
the safety and efficacy of XXX glaucoma valve in vitrectomized eyes with neovascular glaucoma

Chat GPT:
Abstract

Title: Prospective Study Comparing Safety and Efficacy of XXX Glaucoma Valve in Vitrectomized Eyes with Neovascular
Glaucoma

Purpose: This prospective study aimed to evaluate the safety and efficacy of the XXX glaucoma valve in vitrectomized eyes
with neovascular glaucoma.

Methods: A total of 140 patients with neovascular glaucoma who had undergone vitrectomy were included in the study.
The XXX glaucoma valve implantation was performed, and patients were followed up for a specified duration. Intraocular
pressure (IOP) control, visual outcomes, complications, and need for additional interventions were assessed.

Results: The study showed that the XXX glaucoma valve achieved effective IOP control, with a mean reduction of 32.5% from
baseline (P < 0.001). At the final follow-up, 82% of patients achieved target IOP levels. Visual acuity improved or remained
stable in 78% of patients. Complications occurred in 14% of cases, including tube erosion (4%) and hyphema (6%). Additional
interventions were required in 18% of patients.

Conclusion: The XXX glaucoma valve demonstrated favorable efficacy in vitrectomized eyes with neovascular glaucoma,
achieving significant IOP reduction and preserving or improving visual acuity. While complications were observed in a minority
of cases, the overall safety profile of the valve was acceptable. These findings support the use of the XXX glaucoma valve as
a viable treatment option for neovascular glaucoma in vitrectomized eyes. Further long-term studies are needed to validate
these results.

Dr. Honavar: What about the ethical implications of using ChatGPT to generate academic content for possible
publication in medical journals?

ChatGPT: Using ChatGPT or any Al model to generate academic content for possible publication in medical journals raises
ethical concerns. The generated content may lack the rigorous peer-review process and could compromise the quality and
validity of the work. Adhering to ethical guidelines is essential, including proper attribution, validation, and ensuring accuracy.
Authors should use Al-generated content as a tool, not a substitute for their expertise. Thorough review, editing, and validation
are necessary before considering publication. Upholding academic integrity and taking personal responsibility for the content’s
accuracy and ethical standards are crucial when utilizing Al models in academic publishing.

Dr. Honavar: What do you know about AIOS?

The All India Ophthalmological Society (AIOS) is a professional organization that represents ophthalmologists in India.
Founded in 1930, AIOS is dedicated to promoting excellence in eye care, research, education, and professional development
in the field of ophthalmology. It serves as a platform for ophthalmologists to collaborate, share knowledge, and stay updated
with the latest advancements in the field. AIOS organizes annual conferences, workshops, and educational programs to
foster learning and skill development among its members. Through its various initiatives, AIOS strives to improve eye health,
enhance patient care, and contribute to the advancement of ophthalmology in India.

Dr. Honavar: Do you know about IJO?

The Indian Journal of Ophthalmology (IJO) is a renowned peer-reviewed medical journal that focuses on publishing
high-quality research articles, reviews, case reports, and other scholarly works in the field of ophthalmology. It serves
as a valuable platform for ophthalmologists, researchers, and healthcare professionals to share their scientific findings
and contribute to the advancement of knowledge in the field. Established in 1952, 1JO is the official publication of the
All India Ophthalmological Society (AIOS) and has a wide readership both within India and internationally. The journal
covers various aspects of ophthalmology, including clinical practice, research, surgical techniques, and advancements
in diagnosis and treatment. It plays a crucial role in disseminating valuable information and promoting evidence-based
practices in the field of ophthalmology. The current editor has been responsible for its tremendous growth and rise in its
impact factor.
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Dr. Honavar: Can you take a futuristic look at ophthalmology?

ChatGPT: In the future of ophthalmology, we can anticipate remarkable advancements driven by technology and innovation.
Artificial intelligence will play a pivotal role in disease detection, enabling earlier diagnoses and personalized treatments.
Robotics and automation will revolutionize surgical procedures, enhancing precision and safety. Gene therapy and regenerative
medicine hold promise for restoring vision in previously untreatable conditions. Wearable devices and telemedicine will provide
accessible and continuous monitoring of eye health. Furthermore, collaborative efforts among ophthalmologists, engineers,
and data scientists will lead to ground-breaking discoveries. With these advancements, the future of ophthalmology holds
the potential to transform vision care, improving outcomes and quality of life for patients worldwide.

Dr. Honavar: What would be the drivers to the growth of ophthalmology in the next decade?

ChatGPT: The growth of ophthalmology in the next decade will be driven by several factors. Technological advancements,
including Al, robotics, and imaging modalities, will revolutionize diagnosis and treatment. An aging population will lead to
increased demand for ophthalmic services. Greater awareness about eye health and lifestyle changes, such as increased
screen time, will drive the need for preventive measures and interventions. Collaborative research efforts will spur innovation
in therapies and surgical techniques. Teleophthalmology will enhance access to care, especially in underserved areas.
Lastly, improvements in global healthcare infrastructure will provide better resources for eye care. These drivers collectively
contribute to the growth and advancement of ophthalmology in the future.

Dr. Honavar: What is your advice to a ophthalmology resident about prospective choices for fellowship? Please
base your suggestions on the prospect of growth and advancement.

ChatGPT: As an ophthalmology resident, consider fellowship choices that align with the future growth and advancement
of the field. Subspecialties such as retina, glaucoma, cornea, and oculoplastics hold promise due to evolving technologies
and increased demand. Retina offers advancements in imaging and medical/surgical interventions. Glaucoma showcases
innovations in minimally invasive procedures. Cornea provides opportunities in refractive surgery and regenerative medicine.
Oculoplastics benefits from advancements in cosmetic and reconstructive procedures. Consider fellowships that integrate
research, technological advancements, and patient needs to ensure long-term career prospects and contribute to the field’s growth.

Dr. Honavar: Can you please compose an educational poem on retinoblastoma?
ChatGPT:
Through the Eyes of Hope: A Journey with Retinoblastoma

In the realm of eyes, there’s a tale to be told,

Of a condition called retinoblastoma, bold.

It affects the young, with innocence in their gaze,
But with knowledge and care, we navigate its maze.

Retinoblastoma, a tumor of the eye,

A challenge we face, but we won'’t be shy.
Early detection, our first line of defence,

To ensure the best outcome, our utmost sense.

The eye is precious, a window to the soul,

And when retinoblastoma takes its toll,

We fight with treatments, both gentle and strong,
To preserve vision and right any wrong.

Chemotherapy, radiation, or surgery,

Tailored to the needs of each little journey.
With compassion and skill, we pave the way,
Bringing hope and brightness to each new day.

Families and doctors, a team united,
Supporting each child, undivided.

Through strength and resilience, we stand tall,
For retinoblastoma, we give our all.

So let us raise awareness, spread the word,
That retinoblastoma won’t go unheard.
Together, we'll shine a light so bright,
Fighting for vision, with all our might.
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Dr. Honavar: Can you please write an educational limerick on myopia prevention
ChatGPT:
A Clear Vision for a Bright Tomorrow

In a world of screens and books so near,
Myopia prevention, let’s hold it dear.
Step outside, let daylight be our guide,
With outdoor play, we'll turn the tide.

Limit screen time, give our eyes a break,
Protecting vision, a choice we make.
Blink and rest, keep our eyes at ease,
Preventing myopia with simple decrees.

Let's embrace good habits, healthy and wise,
For clear vision, we'll strategize.

With balance and care, our eyes will be strong,
A future of clarity, where we belong!

Dr. Honavar: Can you please compose a humorous limerick on an ophthalmologist?
ChatGPT:

There once was an ophthalmologist so fine,
Whose vision was always on the line.

With a keen eye for detail,

No sight ailment could prevail,

And patients left with a smile, feeling fine!

Dr. Honavar: Can you please compose a humorous limerick on cataract
ChatGPT:

There once was a cataract so sly,
Made vision all blurry, oh my!

But the surgeon was keen,

With a laser so clean,

Now the patient sees clear as the sky!

Dr. Honavar: Thank you ChatGPT for this very interesting conversation. | am extremely impressed with what all you
can do already! | hope that you will continue to evolve, develop an ethical edge and help drive better patient care,
improved outcomes, optimal professional satisfaction and minimal physician burnout. | also wish that you will not
support unethical research and avoid generating fictitious academic material.

ChatGPT: Thank you for your positive feedback and constructive concerns. | understand the importance of ethical considerations
in research and generating accurate academic material. As an Al language model, | rely on the information and data | have
been trained on to provide responses. However, | strive to maintain integrity, provide reliable information, and avoid generating
fictitious or unethical content. OpenAl, the organization behind ChatGPT, has made efforts to ensure ethical guidelines are
followed. | appreciate your trust and rest assured that | will continue to evolve and prioritize ethical considerations in order
to support better patient care, improved outcomes, professional satisfaction, and the well-being of healthcare providers.




