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Abstract

Objective: To determine the impact of ChatGPT in plastic
surgery research and assess the authenticity of such
contributions.

Methods: The study conducted a literature search in
Sep'23 from databases like Pubmed, Google Scholar,
SCOPUS, and OVID Medline.The following keywords
‘ChatGPT’, ‘chatbot’, ‘reconstruction’, ‘aesthetic’ and
‘plastic surgery’ were used. 32 papers were included from
the initial 131 results of articles. English language articles
from November 2022 to July 2023 discussing ChatGPT's
role in plastic and aesthetic surgery were included
whereas non-English documents, irrelevant content, and
non-academic sources were excluded from the study.

Results: The manuscripts included in the systematic
review had a diverse range, including original research
articles, case reports, letters to the editor, and editorials.
Among the included studies, there were 9 original
research articles, 1 case report, 23 letters to the editor, and
2 editorials. Most publications originated from the United
States (18) and Australia (7). Analysis suggested concerns,
such as inaccuracies, plagiarism, outdated knowledge,
and lack of personalized advice. Various authors
recommend using ChatGPT as a supplementary tool
rather than a replacement for human decision-making in
medicine.

Conclusion: ChatGPT shows potential in plastic surgery
research, concerns about inaccuracies and outdated
knowledge may provide deceiving information and it
always requires human input and verification.
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Introduction

With advancing technology, artificial intelligence (Al)
models have started to revolutionize various aspects of
our life, including scientific and clinical research. The
introduction of ChatGPT (Generative Pre-trained
Transformer) in November 2022, by OpenAl captured
public attention world-wide.! ChatGPT is a type of
chatbot designed to provide natural language-processing
capabilities for a wide range of applications.2 It is a large
language model (LLM) that provides human like text
content using statistical patterns from an enormous
database of textbooks, articles and websites.3

Looking at the recent developments in the field of
medical research alongside Al, there has been immense
progress and expansion. Use of open Al based models has
gained significant attention since its launch, but the role
of ChatGPT in medical research especially could raise
questions about its authenticity. Plastic Surgery is an
innovative field that relies on research and evidence-
based outcomes which is necessary for its progression?.

Some researchers are believed to keep chatbots as their
research assistants helping them organize their thoughts,
provide relevant feedback and even for conducting
literature reviews, as it helps locate relevant articles and
summarize the information precisely>.

Identifying medical conditions from radiologic images in
the field of radiology have proved to be remarkable using
Al systems. GPT-4, unlike GPT-35, can process images
alongside deep learning and big data. This aids in more
precise medical image analysis, like X-rays and Computed
Tomography (CT) scans. It can identify and separate
structures like organs, tumours, and vessels, as well as
calculate parameters like tumour size and vascular
constriction, enhancing surgical procedures, improving
diagnostics, planning, efficiency, safety, and
postoperative care in other surgical fields.6.”

Moreover, it has been shown that research abstracts that
are written by ChatGPT can pass plagiarism detectors
making it absolutely difficult for scientists to identify if the
abstract is an original work or is just generated by
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ChatGPT 8. This issue has raised important questions
about authorship and publication ethics. The recent
publications made using Al have been acknowledged for
their effectiveness, however they have also received
criticism for the potential flaws. One study has reported
its lack of knowledge about basic anatomy demonstrated
as inaccurate answers to the questions®. Moreover, the
potential biases in the algorithms and the spread of
inaccurate information are also a major aspect that needs
to be considered 48.

This review article aims to determine the use and extent
to which ChatGPT can contribute to ideation, teaching
methodologies, and practical advancements in the field
of Plastic Surgery.

Methods
The present study was carried out in Sep’23, through a
literature search of scientific articles available on Pubmed,
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Google Scholar, SCOPUS and OVID Medline published
between November 2022 to July 2023. The keywords
used included ChatGPT, chatbot, reconstruction,
aesthetic, plastic surgery, with the “and” filler was also
included during the keywords search. The PRISMA
declaration methodology for systematic reviews was
used10.

We initially identified 131 papers through our literature
search using above mentioned keywords, and after
excluding 82 similar or duplicate papers, we were left with
49 distinct articles. These were further narrowed down
based on reading titles and abstracts, excluding those
that did not meet the inclusion criteria. On reviewing,
abstracts and titles, eight more articles were excluded.
Thirty-two papers were selected, for which full text was
managed and were finally selected for systemic review.
(Figure 1).
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Figure-1: PRISMA flow diagram of the study selection process.
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Inclusion criteria and exclusion criteria
The following were inclusion requirements:

(1) Articles containing above keywords, published
between November 2022 and July 31, 2023

(2) Types of Articles included were articles, reviews,
communications, editorials, and other types of preprints
that explicitly describe or report the role of ChatGPT in
plastic and aesthetic surgery.

The following were exclusion requirements:

(1) manuscripts not composed in English;

(2) manuscripts not directly pertinent to plastic or
reconstructive surgery;

(3) publications from non-academic sources, such as
websites, newspapers, and magazines.

(4) publications for which the full text was not available.

Results

Characteristics of Manuscripts

The systematic review included a variety of manuscripts,
such as original research articles, review papers, case
reports, editorials, and letters to editors. Some of these
manuscripts explored the utilization of ChatGPT in clinical
practices related to plastic and aesthetic surgery, while

S-19

Table-1: List of countries of first authors of all publications.

Countries of first author

N
America 16
Australia 7
China 3
(ambodia 2
Italy 2
UK 1
(anada 1
India 1
Total no. of Articles 33

others delved into its role in plastic surgery research.
Additionally, some manuscripts examined ChatGPT's
involvement in algorithm design through code
generation and its relevance in academic contexts.

In total, we retrieved 33 manuscripts, among which 8
were original articles, 23 were letters to the editor, and 2
editorials. Majority of the publications were originated
from the United States of America 16 (48.5%), followed by
Australia 7 (21.2%), China 3 (9.1%), Cambodia 2 (6.1%),
and ltaly 2 (6.1%), UK, 1 (3%), Canada 1 (3%) and India 1
(3%). (Table no.1) (Fig. 2)
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Figure-2: World Map showing country of origin of publications:
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Table- 2a:Characteristics of Articles:
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Srno Authoryear No.of (itations Country Aim Methodology  No.of Prompt  Conclusion: Name of
authors Journal
1. Guptaetal 4 8 21 USA To assess the ChatGPT was - -ChatGPT generated  Aesthetic
(2023). uniqueness of ChatGPT  prompted to generate 55% accurate novel  surgery
in generating 20 unique ideas for ideas for systematic  journal
systematic review systematic review for review, therefore
ideas about cosmetic 12 topics of cosmetic can be used as a
surgery. surgery. These topics helping tool for
generated as a innovation in
response by ChatGPT research.
were assessed for
their accuracy and
uniqueness by
conducting a
literature review with
PubMed, CINAHL,
EMBASE, and
Cochrane.
2. Xieetal . 6 M Australia  To evaluate ChatGPT  Four Plastic Surgeons 9 -ChatGPT provided  Aesthetic
(2023) responses to assessed the simple answers to Plastic
hypothetical questions  responses of ChatGPT the health-specific ~ Surgery
in simulation of an to nine questions queries.—Unable to
initial rhinoplasty published by the provide detailed or
consultation. American Society of personalized advice,
Plastic Surgeons on based on individual
rhinoplasty. scenario.
3. A 12 1 5 India  This study aimed to Three lacrimal 21 -Inaaccurate medical Ophthalmic
(2023) evaluate the Surgeons evaluated fact statement by plastic and
knowledge of ChatGPT  the responses of ChatGPT, without reconstructiv
about lacrimal ChatGPT on lacrimal any evidence.- e surgery
drainage disorders. drainage disorders, Overall average
qualitatively and knowledge about
graded into three lacrimal disorders.-
categories: correct, Need to be retrained
partially correct, and for different medical
factually incorrect. subspeciality.
4. Freedman et 2 2 USA The aim of thisstudy ~ “Few-shot learning,”  Not specified  -GPT-4 has shown  ArXiv
a3 (2023) was to determine GPT-  method was used, in improved
4's proficiency inthe  which, for each competency and
field of plastic and question from the accuracy over GPT-
reconstructive surgery ~ PSITE exam, GPT-3.5 3.5, in answering
using PSITE MCQs from ~ was given a prompt PSITE MCQs exam.
2 years. containing five

sample PSITE

questions with their
multiple options and
correct answers with
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5. Sethetal 14,
(2023)

6.  Topsakal etal
15 2023)

7. Sethetal 10,
(2023).

6

4

4

Australia

USA

Australia

The aim of this study
was to evaluate the
accuracy and quality of
information provided
by ChatGPT's for the
purpose of research
writing in the plastic
surgery field.

The aim to develop
unique software tools
with suitable
algorithms to perform
thorough analysis
using area and volume
measurements of face
subsection. Evaluation
of ChatGPT in
generating the code
required for calculating
the area and volume
on a 3D face model
was also done.

This study evaluated
(ChatGPT's potential to
contribute in future
oculoplastic research.

explanations.
Followed by this, the
original PSITE exam
question and its
multiple-choice
options, without the
correct answer was
prompted to
language model and
in last follow-up
prompt was given to
explain its answer to
the question.

Three Plastic
Surgeons scrutinized
the responses of
ChatGPT to five
questions on ‘hase of
thumb arthritis.”

In this study, two
algorithms were
introduced along with
their freely available
source code, designed
to to calculate the
surface area and
volume of a specific
part withina 3D
model. Additionally,
ChatGPT was used to
generate code, and
the code generated
was based on the
approach of
leveraging vertex
data from the 3D
model file for
calculating area and
volume, similar to
second algorithm.

Four physicians with
experience in
oculoplastic research
reviewed the

>1 (Not
specified)

- ChatGPT-3
provided a brief
summarized
answers of the asked
questions.-Minimal
grammatical error
and good sentence
structure.-Generated
fake and incorrect
references.

-ChatGPT was able
to generate code to
compute the area
and volume of
regions on a 3D face
model, but the
results were
incorrect on
application of this
code.

-ChatGPT provided
relevant superficial
responses for
complex questions.-

Plastic and
reconstructiv
e surgery.
Global open

IEEE Access

Annals of
Ophthalmolo
gy and visual
Sciences

J Pak Med Assoc (Suppl. 4)

Continued on next page...

Open Access



S-22

Continued from previous page...

9th AKU Annual Surgical Conference

responses of ChatGPT Source of innovation
about future and new ideas in
innovations in field of occuloplasty
oculoplastic research. for the general
public.
8. Xieetal 1. 4 Australia  The authors aim to Two Plastic Surgeons -ChatGPT provided  Aesthetic
(2023) determine ChatGPT qualitatively assessed relevant, accurate Plastic
aptitude about the responses of but superficial Surgery
medical information ~ ChatGPT to six answers in
on breast questions on post response.-Generated
reconstruction options, mastectomy breast fake and incorrect
and its ability to reconstruction, on references.
determine research Likert framework
ideas. structured from 1
(strongly disagree) to
5 (strongly agree).
Arranged in descending order of citation numbers.
Table- 2b: Characteristics of miscellaneous types of articles:
Srno  Authors, year No. of authors Citation Country Comments Name of Journal
1. Guptaetal 18.(2023) 7 19 USA Aesthetic surgery journal
2. Najafali et al 19 - (2023) 5 1 USA Aesthetic surgery journal
3. Gupta et al 20-(2023) 6 9 USA Journal of plastic, reconstructive & aesthetic surgery
4, Najafali et al 21. (2023) 6 7 USA Aesthetic surgery journal
5. (oxetal22.(203) 5 6 Australia Aesthetic surgery journal
6. Guptaetal23.(2023) 3 4 USA Response to LTE 21 Aesthetic surgery journal
7. Najafali et al 24, (2023) 6 4 USA Aesthetic surgery journal
8. Guptaetal25.(2023) 6 3 USA Aesthetic surgery journal
9. Najafali et al 26. (2023) 6 2 USA Aesthetic surgery journal
0. Sunetal27-(2023) 5 1 China Aesthetic surgery journal
1. Zhouetal 28.(2023) 4 1 China Aesthetic surgery journal
12 Kleebayoon etal 2% (2023) 2 1 (ambodia Aesthetic surgery journal
13, Buzzaccarinietal 30-(2023) 3 1 Italy Aesthetic surgery journal
4. Xieetal31.(2023) 5 - Australia  Response to LTE 29 Aesthetic surgery journal
15.  Sethetal32.(2023) 3 - Australia  Response to LTE 30 Aesthetic surgery journal
16.  Kleebayoon etal 33, (2023) 2 - (ambodia ~ Response to LTE 20 Journal of plastic, reconstructive & aesthetic surgery
7. Tayetal 34.(2023) 1 - UK European Journal of Plastic Surgery
18.  EHawaryetal 35. (2023) 3 - USA Plastic and reconstructive surgery. Global open
19.  Kangetal 36.(2023) 3 - China Aesthetic surgery journal
20.  lanzanoetal 37.(2023) 1 - Italy Aesthetic surgery journal
21, Sueetal38,(2023) 1 - USA Plastic and reconstructive surgery.
2. Abi-Rafehetal 39.(2023) 3 - (anada Aesthetic surgery journal
23, William etal 40, (2023) 3 - USA Journal of reconstructive microsurgery
24, (ressetal41.(2023) 1 - USA Editorial Aesthetic surgery journal
25, Weidman etal 42, (2023) 4 - USA Editorial Plastic and reconstructive surgery.

LTE=Letter to the Editor. Arranged in descending order of citation numbers..

Characteristics of included studies are shown in table no.
2a and table no.2b. The range of citations for original
articles was 2-21, whereas for letters to the editor, it was 1-
19. No citations were noted for 4 original articles and 12
letters to the editors/editorials. On average, there were

Open Access

4.4 authors per original manuscript and 3.8 authors per
letter to the editor/editorial. Among the letters to the
editors, four were responses to previous letters (Table no.
2b). The manuscript with the highest number of 8 co-
authors and the highest number of citations was related
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Table- 3: Top articles with highest no. of citations

S-23

Srno  Authors, year Title of publication

Type No. of citations

1. Guptaetal 4. (2023). Expanding Cosmetic Plastic Surgery Research Using ChatGPT. Article 21
2 Guptaetal 18. (2023). Application of ChatGPT in Cosmetic Plastic Surgery: Ally or Antagonist? LTE 19
3 Xieetal 11.(2023). Aesthetic Surgery Advice and Counselling from Artificial Intelligence: A Rhinoplasty Consultation with ChatGPT. Article 1
4 Najafali etal 19. (2023) Let's Chat About Chatbots: Additional Thoughts on ChatGPT and lts Role in Plastic Surgery Along With Its Ability to Perform ~ LTE 1

Systematic Review.

LTE=Letter to the Editor.

to aesthetic surgery research, cited 21 times, was same#.
(Table no. 3)

Chat GPT in Scientific Writing, Academia, and Plastic
Surgery Research:

Gupta et al, found that ChatGPT can generate novel
systematic review ideas, can give relevant responses to
specific prompts.4 In another study, Chat GPT-4
demonstrated notable enhancements and superior
performance in comparison to GPT-3.5 as use of ChatGPT-
4 for plastic surgery exam, led to a significant boost in
scores, elevating them from the 8th to the 88th percentile
and from the 3rd to the 99th percentile for the years 2021
and 2022, respectively.’3

ChatGPT can provide summarized response with minimal
grammatical or structural errors and only 1% of plagiarism
was detected in the responses'4. Topsakal et al;
demonstrated that ChatGPT is capable of generating
code to compute the area and volume of regions on a 3D
face model, using multiple prompts.'> ChatGPT has
understanding for oculoplastic research and can conduct
thorough literature reviews, proposing novel
experiments, improving surgical results through
personalized  surgical planning and patient
communication within this domain.6

Highlighting the implications of ChatGPT in plastic
surgery research, Najafali et al. 2! reported its ability to
perform PRISMA systematic review and metanalyses from
its own dataset. Similarly, other researchers 182021253
mentioned that it can only generate ideas for systematic
reviews at this stage. In another letter, Najafali 24
discussed that it may help researchers in generating ideas
for their grant application and can expedite review
process of grant applications. According to few
researchers 2640, the accessibility and open-access aspect
of ChatGPT make it an attractive information and
educational resource for both patients and healthcare
professionals, whereas other authors 3540 referred it to as
an assistive tool in manuscript writing allowing
researchers to focus more on hypotheses and
methodology part. It can also be utilized as an English
language assistant for authors whose primary language is
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not English. Zhou et al.28 reported a unique use of
extracting keywords of medical literature from ChatGPT,
that were unique from those, found after bibliometric
analysis, and were more representative and operational
for scientific research.

Chat GPT in Plastic Surgery clinical practice:

ChatGPT can provide us with personalized consultations
without having inpatient visits and can also generate
educational and marketing materials like social media
posts and blogs. Furthermore, it can also remember
previous conversations and can be customized to cater to
different age groups within the populatio4. Xie et al;
performed a study to assess ChatGPT role in clinical
settings and consultation for rhinoplasty and reported
that this Al model provided concise basic medical and
surgical information, gives a disclaimer to be examined by
the surgeon, provides patients with information about
the surgeon’s credentials and qualification, and can assist
in pre-operative planning. Furthermore, it has the
potential to enhance healthcare in regions where
algorithmic decision-making plays a pivotal role,
including fields like diagnostics, resource allocation, and
data collection.!?

Ali MJ; reported that it acknowledges errors and rectifies
them when confronted with opposing viewpoints.'2
Another study, reported that ChatGPT can provide
accurate basic information, excels in summarizing
established knowledge, demonstrates understanding of
standard post-mastectomy reconstructive procedures,
and refrains from employing medical terminology.!”

Buzzaccarini et al.30 reported that ChatGPT has precise,
dependable and accessible information of various
aesthetic procedures. Its artificial intelligence algorithms
can provide virtual consultations, preoperative planning,
patient education, and postoperative care, tailored
recommendations for treatment plans by reviewing
patient data, including medical records. It can be used as
an adjunct to clinical decision support to patients and
healthcare providers, as indicated by various
authors.182031 |n general, ChatGPT-4 swiftly offers safe
medical guidance which can complement consultation
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and encourages users to engage in discussions with their
plastic surgeons as well.22 Sun et al, reported GPT-4
responses correct and good enough for the purpose of
aesthetic consultation.2” Kang et al. highlighted that
besides providing basic answers to the patient queries
and improving doctor-patient communication, it
provided timely management about situations like burns
and wounds, in less developed areas.36 Lanzano et al.
conducted an assessment and found that ChatGPT
provided professional, comprehensive, and scientific
communication  with  patients about breast
reconstruction.3” Sue et al. discovered that it can enhance
diagnostic accuracy, facilitate surgical planning, improve
patient outcomes based on algorithms, and can enable
personalized treatments.38

Limitations of ChatGPT

Authors have raised several ethical concerns related to
the use of ChatGPT in academic, research, and clinical
settings. These limitations encompass:

Inaccurate and incorrect responses to certain prompts,
4252940, 3 high likelihood of generating plagiarized
content,1.19293440, Jack of references or fake/fabricated
references, 34111926 and inability to draft comprehensive
manuscripts or conduct thorough research?'. It also leads
to breach of data privacy and security 3032 lack of
accountability for the content it generates and failure to
meet the International Committee of Medical Journal
Editors (ICMJE)56 criteria for authorship.41923.29
Furthermore, ChatGPT lacks the capability to compose
aim pages for grant proposals.24 Al dataset biases may
potentially impact on its effectiveness in clinical

applications by response generated on biased Al
algorithms‘ 4,8,26,32,34,35,38,40

Additionally, there is an increased risk of losing the
personal connection between patients and healthcare
providers, resulting in an inability to convey empathy and
demonstrate psychological competence.?7.3043 ChatGPT
is incapable of providing real-time data and knowledge is
outdated, extending only up to September 2021.
Consequently, its responses may not align with the latest
consensus or clinical guidelines.1.34822.262740 The dataset
used for training this model does not include privately
restricted data.2’” Most of its medical responses are
general recommendations rather than personalized
advice for the users 432227 and are not evidence based.4
Furthermore, GPT-4's responses were found to be
superficial and inadequate when addressing complex
questions.’ 1,25,27,39,40

Authors have labelled that this language model is not
specialized for medicine as it responds to harmful

Open Access
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commands and tends to produce repetitive content 4, and
they strongly recommend that every information should
be verified by a professional plastic surgeon.42627.37,40
Therefore, ChatGPT can only serve as a supplementary
tool for cosmetic consultations2743 rather than a
replacement for human decision-making 8 or as an author
for research paper writing.316 Additionally, one study
discovered that while it can generate code for task
execution, the results achieved using this generated code
were incorrect when compared to other mesh (vertex and
polygon) algorithm processing methods.15

Discussion

ChatGPT, is a part of the GPT family of language-based
models, with the first model (GPT-1) initially being
released in 201843 It is an emerging language model,
based on both supervised and reinforcement learning
techniques, using human trainers for both approaches.

The above results reveal that majority of the article types
that were published were letters to the editor. Despite Al
technologies being globally accessible, their adoption
and prominence differs significantly between Eastern and
Western countries. This may be due to local needs,
policies, and preferences and it is reflected in this review
that abundance of studies originated from developed
countries compared to the East. Furthermore, it is
noteworthy that three out of the top four articles with the
highest citation counts pertain to aesthetic surgery and
cosmetic procedures. This underscores the high interest
of the users in aesthetic surgeries and willingness of
plastic surgeons to integrate artificial intelligence into
their clinical practice.

This study elaborates the role of ChatGPT in the field of
plastic surgery research, academia, and clinical practice
by reviewing the available literature, along with the
evaluation of both the strengths and limitations of
utilizing this Large Language Model (LLM) in healthcare
settings. Since the release of ChatGPT, several types of
research papers documenting its implications in different
fields of medicine and surgery, have been published,
including original studies, case reviews, letters to the
editors, and editorials. This study is distinctive in that it
analysed all kinds of manuscripts related to Plastic
Surgery.

There were notable achievements reported by the
authors in the application of ChatGPT for plastic and
aesthetic surgery academia and scientific writing.
Observations reported by the authors included its
capability to suggest unique review ideas, perform
literature review, keywords extraction, data analyses,
manuscript writing in English with no grammatical error
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and avoidance of plagiarism. One case report claimed
that text generated as a response in ChatGPT is unique
and free of plagiarism.44 Interestingly, other authors have
also asserted its effectiveness in preventing plagiarism, all
while maintaining a high level of grammatical and
structural accuracy.54> Authors from non-English
speaking countries often use language editing services,
but ChatGPT offers free, quick, and refined editing. This is
a blessing for researchers from developing countries
whose first language is not English as ChatGPT can be
solely used for scientific article language editing without
issue after mentioning in acknowledgement 35. This helps
in significant reduction of added financial burden related
to scientific publications. Moreover, these findings
suggest that ChatGPT can play a crucial role in assisting a
researcher from the beginning to the end i.e. from
generating ideas, keywords to final proofread.

Various studies in other medical specialties have been
conducted regarding ChatGPT's utility in educational
writing and scientific research, only to find similar
observations.4647.48 ChatGPT responses were tailored to
the provided prompts and offered fundamental medical
information while skilfully avoiding the use of intricate
medical terminology. This capability renders it valuable
for creating educational materials and promoting social
awareness and again without adding any cost, it is free to
use.

Its potential within academic settings, extends to
assisting in the generation of code for studying 3D facial
models, as well as aiding in preparation for plastic surgery
examinations. Few authors reported that correct code
generation required human prompting various times'>.
Other than plastic surgery examination, ChatGPT's
abilities have been previously tested against exams like
USMLE 49, in which it cleared the exam but did not score a
high grade. Another study reported, it scores below the
threshold for American Heart Association (AHA), Basic Life
Support (BLS) and Advanced Cardiovascular Life Support
(ACLS) exams. However, alternatively author referred it as
a great self-learning tool for the preparation of life
support exams 50. Similarly, this has been reported for
numerous other academic examinations 5152, This
highlights that it can be used as an academic coach for
preparation of medical exams, to practice, learn and clear
confusions by medical trainees.

ChatGPT is available 24/7 around the clock and could help
surgeons collect and analyse patients’ medical history,
provide virtual consultation, laboratory findings, and
imaging features to provide a personalized surgical plan.
The implementation of this feature can reduce the clinic
burden on outpatients, by offering flexible consultation

J Pak Med Assoc (Suppl. 4)
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timings in the comfort of their homes, and to people
worldwide across different time zones. Also, it can be
used to streamline the process of guiding patients to the
appropriate department, whether it be for surgery or
medicine, based on the investigation results, advised after
consultation using chatbot. Additionally, it has the
potential to save patients valuable time by reducing the
need to wait on lengthy consultation queues.

Park explored the potential role of ChatGPT in the field of
clinical otolaryngology, and discussed its potential clinical
applications, such as in clinical decision-making,
delivering personalized care, and performing numerous
administrative tasks such as insurance communication,
billing, and ICD coding. However, certain limitations he
mentioned includes the inability to conduct physical
examinations, ethical considerations regarding
transparency, potential bias, and accountability for the
Different authors of included manuscripts have
articulated these limitations, such as inaccurate responses
along with a high susceptibility to copyright plagiarism,
repetitive content and authorship.153.54 Furthermore, as
discussed in result section, ChatGPT is known to generate
fake references, incorrect citations, and on some
occasions respond to harmful commands.>4 Similar
findings were reported by the authors of the studies
included in our review. These can be misleading and may
delay the diagnosis of disease/ condition among the
users. Also, it can become a source of wrong medical
information because of fake references, that can be used
by fraudulent companies to promote unverified
treatments. Given that this program isn't specifically
designed for medical use, and only provides basic level of
medical advice, it necessitates verification of all
information by a professional healthcare provider.

Major limitation lies in its deficiency in psychological
competency, rendering it incapable of generating
empathy or human emotions and outdated knowledge,
with the most recent information extending only up to
September 2021, thus lacking access to updated
consensus or recent clinical guidelines for management
of diseases. Similar deficiencies have been reported by
researchers of other specialties too.

When discussing the clinical capabilities of ChatGPT,
ChatGPT's clinical application raises ethical concerns
related to beneficence, nonmaleficence, physician
integrity, and justice. It can predict diagnoses and advise
treatments, reducing human error and knowledge gaps in
medicine, however reliance on it without clinical
judgment may jeopardize patient well-being,
compromising beneficence and non-maleficence.
Patients may view it as a replacement for physicians,
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undermining physician integrity. However, regarding
justice, ChatGPT's free accessibility could improve
medical information access for patients.5> Major concern
is that it may not always deliver patient-specific, medically
accurate responses, possibly leading to harm for patients.

The preceding discussion highlights several important
points. Firstly, it is evident that the willingness of the
researchers to incorporate this language model into
clinical practice hinges on the establishment of a
universally accepted code of conduct or guideline about
use of Chatbots.2931.33343536 On the other hand, some
authors express reservations about the use of artificial
intelligence, fearing that it may diminish human
creativity, which forms the foundation of plastic and
reconstructive surgery.14.34,39:46

Conclusion

In summary, ChatGPT can provide assistance in plastic
surgery research and clinic practice, but there are
concerns and limitations. Most of these studies originated
from developed countries, raising concerns like bias
related to publications from developed countries.
Moreover, ethical issues regarding its clinical use and its
potential impact on human creativity in surgery, is still
debatable. Also, this highlights the need of universal
guidelines for using language models like ChatGPT in
healthcare.

Limitation: This systematic review was not registered in
PROSPERO. Additionally, the review is confined to
English-language articles and there might be omission of
important information from the articles that were
excluded due to unavailability of full text or were in
language other than English..
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