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Abstract

Background: ChatGPT, an open-source Artificial Intel-
ligence (Al) chatbot, utilizes deep learning to generate hu-
man-like textual dialogues. Its potential applications within
the scientific community are extensive, yet its effectiveness
in providing innovative ideas on various topics remains un-
explored. This study aims to evaluate ChatGPT’s responses
to assess its potential in contributing to innovative oculo-
plastic research.

Methods: Three questions probing future innovations in
oculoplastic research were posed to ChatGPT, focusing on
both technological and general advancements in the field.
ChatGPT’s responses were evaluated for accuracy and infor-
mational value by four physicians with extensive experience
in oculoplastic research.

Results: While ChatGPT provided relevant and accurate
information, the responses lacked depth, offering only a su-
perficial overview when addressing more complex queries.
For the general public without experience in the oculoplas-
tic field, ChatGPT’s responses do exhibit a comprehensive
understanding of the field’s future, highlighting the role of
large language models in providing innovative ideas to a
broader audience.

Conclusion: ChatGPT demonstrated convergent thinking
by providing known ideas for future research rather than
novel insights. Researchers should be cognizant of this limi-
tation in large language models like ChatGPT and exercise
caution when utilizing them for research purposes. As such,
ChatGPT should be considered an auxiliary research tool
rather than a primary source of innovative ideas.
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Introduction

In recent years, the advent of Artificial Intelligence (Al) and
machine learning has revolutionized numerous fields, includ-
ing the domain of oculoplastic surgery [1]. While research in
oculoplastics has primarily focused on surgical techniques and
clinical outcomes, there is an increasing need to explore inno-
vative applications of advanced technologies in enhancing sur-
gical research and decision-making processes [2]. One of the
most promising technologies in this regard is the use of large
language models (LLMs), such as ChatGPT, developed by Ope-
nAl [3].

In this paper, we present a comprehensive study on the inte-
gration of ChatGPT for oculoplastic surgical research, elucidat-
ing the opportunities and challenges associated with its deploy-
ment. We examine the potential of this LLM ability to providing
innovative research ideas, assisting in hypothesis generation,
and enabling more efficient identification of relevant literature.
By discussing the ethical considerations and potential limita-
tions of this technology, we aim to provide a balanced analysis
of ChatGPT’s applicability in the field of oculoplastic surgery and
contribute to a broader understanding of the future of artificial
intelligence in medicine.

Methods

We engaged ChatGPT with a series of unique oculoplastic
surgery questions, devised by two surgical residents and a se-
nior ophthalmologist. These questions were presented thrice
to assess ChatGPT’s ability to generate innovative ideas for ad-
vancing oculoplastic surgery and its proficiency in providing in-
sightful information within the field. No exclusion criteria were
applied to the responses generated by ChatGPT, and no institu-
tional ethical approvals were required for analyzing freely avail-
able artificial chatbots in this observational case study.

ChatGPT-4 relies on a probabilistic algorithm and random
sampling to generate diverse responses, potentially yielding
different answers to identical questions. For our investigation,
we utilized the ‘regenerate response’ feature until obtaining a
suitable response for each query. We ensured grammatical and
syntactical correctness in each question, inputting all queries on
the same day using a single ChatGPT Plus account with access to
ChatGPT-4, owned by one author (IS).

Aim

In this study, our objective was to explore the potential of Al
language models, such as ChatGPT-4, in generating innovative
ideas. We evaluated the model’s capacity, effectiveness, and ac-
curacy in designing, implementing, and assessing information
within the context of oculoplastic surgery.

Results

The questions posed to ChatGPT were “What is future for oc-
uloplastic research?”, “What should further innovation in oculo-
plastic research focus on?” and “What are some technological
advancements should oculoplastic research focus on?”, Figures
1-3, respectively. ChatGPT’s responses to questions on oculo-
plastic research, several key themes emerge, demonstrating
the potential for artificial intelligence to contribute to the field.
These themes encompass future trends, areas of innovation
focus, and specific technological advancements that can en-
hance the practice of oculoplastic surgery. ChatGPT’s responses
showcase a comprehensive understanding of the future of ocu-
loplastic research, highlighting the integration of artificial intel-

ligence, regenerative medicine, minimally invasive procedures,
telemedicine, personalized medicine, interdisciplinary collabo-
ration, and enhanced surgical training. By addressing these
trends, the responses provide a valuable overview of the tra-
jectory of the field. However, it is important to note that these
ideas are already known, thus illustrating that ChatGPT did not
provide any novel insights, displaying convergent thinking.

When discussing specific technological advancements that
oculoplastic research should focus on, ChatGPT outlines a range
of emerging technologies that hold potential for significant
impact. These include advanced imaging techniques, robotics
and Al-assisted surgery, 3D printing and bioprinting, virtual and
augmented reality, nanotechnology and smart materials, re-
generative medicine, remote patient monitoring, and machine
learning with big data analytics. The responses demonstrate
ChatGPT’s ability to recognize the role of technology in shaping
the future of oculoplastic surgery.
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Figure 1: Prompt to ChatGPT “What is future for oculoplastic
research?”.

Discussion

In the evaluation of ChatGPT's responses to questions on
oculoplastic research, it became apparent that the ideas pre-
sented by ChatGPT were not groundbreaking, exemplifying con-
vergent thinking. For the general public without experience in
the oculoplastic field, ChatGPT's responses do exhibit a compre-
hensive understanding of the field's future, highlighting the role
of LLMs in providing innovative ideas to a broader audience.
Nevertheless, one of the most significant advantages of incor-
porating ChatGPT into oculoplastic surgical research is its capac-
ity to swiftly process and analyze large volumes of data. This
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Figure 2: Prompt to ChatGPT “What should further innovation
in oculoplastic research focus on?”.

capability enables researchers to easily identify pertinent litera-
ture, develop novel experiments, and consolidate information
more efficiently, potentially leading to accelerated advance-
ments and an improved understanding of surgical techniques
and outcomes. Furthermore, ChatGPT's natural language pro-
cessing capabilities can enhance patient communication, facili-
tating a more personalized and patient-centered approach to
pre-operative planning and post-operative care. By conveying
detailed information about surgical procedures, potential risks,
and expected outcomes in accessible language, ChatGPT can
help patients make informed decisions and alleviate their con-
cerns.

The discussion of areas where further innovation in oculo-
plastic research should focus demonstrates ChatGPT's ability
to identify key priorities [1]. These include advanced imaging
and diagnostic techniques, regenerative medicine, precision
medicine, robotics and Al-assisted surgery, minimally invasive
techniques, biocompatible materials and implants, patient-re-
ported outcomes, telemedicine, and virtual reality in surgical
training. ChatGPT's responses reflect an understanding of the
importance of a patient-centered approach and the need for
interdisciplinary collaboration to advance oculoplastic research.
When discussing specific technological advancements that ocu-
loplastic research should focus on, ChatGPT outlines a range
of emerging technologies that hold potential for significant
impact. These include advanced imaging techniques, robotics
and Al-assisted surgery, 3D printing and bioprinting, virtual and
augmented reality, nanotechnology and smart materials, re-
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Figure 3: Prompt to ChatGPT “What are some technological
advancements should oculoplastic research focus on?”.

generative medicine, remote patient monitoring, and machine
learning with big data analytics [4]. The responses demonstrate
ChatGPT's ability to recognize the role of technology in shaping
the future of oculoplastic surgery.

However, there are challenges and limitations that should be
considered when integrating ChatGPT into oculoplastic surgical
research. One of the most pressing concerns is the potential for
biases in the model's responses, which may arise from the train-
ing data. These biases can manifest in the form of skewed or in-
complete information, which could negatively impact research
findings or patient communication. Additionally, the current
knowledge cutoff for ChatGPT is September 2021, which means
that the model may not be aware of the latest advancements or
guidelines in the field, thus necessitating the need for regular
updates. Another critical issue to consider is the ethical implica-
tions of using artificial intelligence in medical decision-making.
As Al systems like ChatGPT become more advanced and inte-
grated into clinical practice, it is essential to ensure that they
do not undermine the autonomy and expertise of healthcare
professionals. While ChatGPT can provide valuable insights and
information, it should not replace the judgment of experienced
oculoplastic surgeons, but rather serve as a supplementary tool
to aid in decision-making.

Conclusion

While Al offers exciting prospects in the research domain,
this version of ChatGPT has limited capacity to perform or assist
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in comprehensive academic writing and should be used with
appropriate supervision. ChatGPT displayed convergent think-
ing by providing established ideas for future research rather
than novel insights. Researchers should be mindful of this limi-
tation in large language models like ChatGPT and exercise cau-
tion when employing them for research purposes. Consequent-
ly, ChatGPT should be viewed as a supplementary research tool
rather than a primary source of innovative ideas.
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