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Al CHATBOTS IN RETINA

With proper foresight, this technology has the potential to enhance clinical
efficiency and patient care.

BY MATTEO MARIO CARLA, MD, AND STANISLAO RIZZ0, MD

he advent of Al is set to redefine the landscape of
eye care. This transformative technology, especially
using Al chatbots powered by large language models
(LLMs) such as ChatGPT and Google Gemini,
promises a new era of efficiency and precision in
diagnosing and treating retinal diseases. The integration of
these advanced tools into clinical practice could significantly
enhance patient management, streamline workflows, and
improve overall outcomes. Although the potential benefits
are vast, several challenges must be addressed before Al can
seamlessly integrate into everyday clinical practice.’

EXAMPLES OF Al IN RETINA

Several Al-powered devices based on deep-learning
algorithms have already received regulatory approval and
have been implemented into retinal imaging software.

For example, RetinAl Discovery (Retinai) works with color
fundus photography and OCT to identify biomarkers in
diseases such as diabetic retinopathy, AMD, and epiretinal
membranes. In addition, VUNO Med-Fundus Al (Vuno)
identifies biomarkers and provides heatmaps of abnormal
findings for these conditions. RetInSight Fluid Monitor
(RetInSight) quantifies intraretinal and subretinal fluid on
OCT images to assist physicians in managing neovascular
AMD. Finally, the Scanly Home OCT Monitoring Program
(Notal Vision) uses Al to enable more frequent monitoring
of AMD, diabetic macular edema, and retinal vein occlusion
by automating the detection of retinal fluid.2

These applications have demonstrated the practical value
of Al in enhancing diagnostic accuracy and treatment plan-
ning. By segmenting OCT images and linking them to real-
world referral recommendations, Al contributes to more
proactive interventions and, potentially, better outcomes for
patients. However, more research is needed to ensure these
devices are safe and effective, which requires collaboration
between clinicians, researchers, and regulatory bodies.

ADVANTAGES OF Al IN DIAGNOSTICS

Al tools can assist in the diagnostic process by automating
routine tasks, analyzing imaging data, flagging potential
abnormalities, and providing detailed reports. Moreover, the

ability of Al to analyze vast amounts of data and identify
patterns facilitates the development of personalized treat-
ment plans by considering individual patient characteristics
and predicting disease progression. To this point, Al chatbots
have demonstrated remarkable capabilities in suggesting
surgical plans for retinal detachment (RD) based on the anal-
ysis of RD records. In our study, we found that ChatGPT-4
achieved an 84% agreement with expert vitreoretinal
surgeons when proposing plans for RD repair (Figure).?
While impressive, these results were inherently limited by a
lack of multimodal integration of data from diverse sources,
which is key for real-world application of LLMs.? These short-
falls have been addressed in newer chatbots, which now offer
the ability to integrate data from numerous sources. In a
more recent study from our group, ChatGPT-4’s diagnostic
capabilities were tested on OCT and OCT angiography scans
and achieved a 78% accuracy rate for various retinal diseases,
outperforming Gemini Advanced.* These findings under-
scored the cutting-edge potential of Al-assisted diagnosis.

CHALLENGES WITH AL

Integrating Al into clinical workflows presents several
hurdles, such as the limited diagnostic capability of current
LLMs. While it can excel at identifying common retinal
conditions, it often struggles with rarer diseases or complex
cases. This limitation suggests there is a need for continuous
training and refinement of algorithms to expand their diag-
nostic capabilities. In addition, realizing the full potential of
Al requires the seamless integration of various data sources,
including the patient’s clinical history, tests and imaging,
genetic information, and lifestyle factors. A holistic under-
standing of the patient’s condition is essential for developing
precise and personalized treatment strategies.’

Various ethical considerations loom large in the adoption
of Al'in health care, such as data privacy, algorithmic bias,
and potential misuse, which cannot be ignored. Establishing
robust ethical frameworks and guidelines is warranted to
ensure responsible development and deployment of these
tools.? It is crucial to emphasize that Al chatbots should
augment, never replace, the role of ophthalmologists;
maintaining human oversight remains essential for patient
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This retinal image clearly demonstrates a large superior rhegmatogenous retinal detachment (RRD)

with a prominent horseshoe-shaped retinal tear.

Recommended Specific Treatment:

Pars plana vitrectomy (PPV) with gas tamponade and

endolaser photocoagulation

Treatment Steps:
1. Pars Plana Vitrectomy (PPV):
* Purpose: Remove vitreous gel traction, allowing retina repositioning

® Procedure: Vitreous gel is removed through microsurgical instruments via small scleral

incisions.
2. Fluid-Air Exchange:
* Purpose: Drain subretinal fluid and reattach the retina intraoperatively.

* Procedure: Fluid under the retina is removed carefully, allowing retinal repositioning onto the

retinal pigment epithelium.
3. Endolaser Photocoagulation:
* Purpose: To create chorioretinal adhesions around the retinal tear and prevent re-detachment.
* Procedure: Apply endolaser surrounding the edges of the tear to induce adhesion.
4. Gas Tamponade (C3F8 or SF6):

* Purpose: Provide postoperative support for the retina to remain attached during the healing

period.

* Procedure: Gas bubble injected into vitreous cavity, typically C3F8 or SF6, chosen according to

B tear size and location (superior tears benefit significantly from gas due to buoyancy).

safety and the appropriate application of Al insights.
Another factor is the lack of a standardized regulatory
pathway for Al-enabled medical devices, which poses poten-
tial risks related to patient safety and efficacy.
A critical aspect of Al integration is the development of
a collaborative ecosystem in which Al and human expertise
work in synergy. As Al technology evolves, the capabilities
of these chatbots to analyze increasingly complex data,
including multimodal inputs such as videos and photos, will
expand. This future necessitates ongoing research and devel-
opment to address current limitations, refine algorithms, and
expand the scope of Al applications in retina care.

The integration of Al chatbots into the retina care
offer the potential to revolutionize patient management
by enhancing efficiency, precision, and personalization
in treatment strategies. However, realizing this potential
requires overcoming several challenges, including
expanding diagnostic capabilities, ensuring multimodal
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| want you to define one specific treatment for this case.
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Given the image strongly suggests a giant retinal tear with retinal detachment, the most
appropriate and specific treatment is pars plana vitrectomy (PPV) with membrane peel,

endolaser, and silicone oil tamponade.

Here's a breakdown of why this is the preferred approach and how it addresses the specific

challenges of a giant retinal tear:

Pars Plana Vitrectomy (PPV) with Membrane Peel, Endolaser, and Silicone Oil Tamponade:
« Pars Plana Vitrectomy (PPV):

« Purpose: Removes the vitreous gel, which is crucial in giant retinal tears as the vitreous
traction is a major factor in the tear's extension and the development of proliferative
vitreoretinopathy (PVR).

« Benefits: Provides access to the retinal periphery, allows for membrane peeling, and

facilitates fluid-air exchange.
* Membrane Peel:

« Purpose: Removes any epiretinal membranes or PVR membranes that may be

contributing to traction and preventing retinal reattachment.

« Benefits: Reduces the risk of recurrent detachment and improves long-term anatomical

success.
« Endolaser:

« Purpose: Creates chorioretinal adhesions around the tear and along the detached retina

to seal the breaks and prevent fluid from accumulating under the retina.

« Benefits: Provides a strong and permanent barrier against subretinal fluid.

« Silicone Oil Tamponade:
« Purpose: Provides long-term internal support to the retina, especially in cases of giant
retinal tears where the risk of redetachment is high.
« Benefits: Offers superior tamponade compared to gas, particularly in inferior tears, and
allows for better visualization of the retina during the healing process.

Figure. An image of a rhegmatogenous RD with a giant tear (A) was fed to two Al chatbots,
ChatGPT-4.5 (B) and Gemini 2.0 (), which provided suggestions for surgical management.

data integration, and establishing robust regulatory and
ethical frameworks. The journey toward fully integrating
Al into retina care is only beginning, but the goal is clear:
a future in which Al augments human expertise to deliver
better patient outcomes. m
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