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Abstract

Aim: Numerous AI-assisted endoscopic technologies have been developed to overcome the major limitations encountered in endoscopic 
procedures. However, the introduction of these new technologies has raised various concerns regarding ethical, legal, and accountability-related 
issues. In this study, we aimed to evaluate the ethical concerns and general perspectives of general surgery specialists and subspecialists in 
Türkiye regarding the use of AI in endoscopic procedures.

Methods: This 31-item survey study, which assessed demographic characteristics, ethical concerns, and general perspectives, was conducted 
across Türkiye between May 1 and June 30, 2025.

Results: It was observed that the majority of participants had limited knowledge and a moderate level of concern regarding the use of 
artificial intelligence (AI) in endoscopic patient management, as well as the associated ethical and legal regulations. Participants emphasized 
that AI should be used as an assistive tool, provided that appropriate oversight and training are in place. Gastrointestinal surgeons expressed 
significantly greater concern about potential errors that AI systems might generate, whereas surgical oncologists were more supportive of 
using AI as an assistive tool. Meanwhile, general surgeons more prominently highlighted the necessity of formal education on AI.

Conclusion: General surgery specialists and subspecialists in Türkiye have expressed their ethical and legal concerns regarding the use of 
artificial intelligence (AI) in endoscopy, along with the perceived need for regulation and education. It is of great importance to consider the 
perspectives of these specialists during the development and clinical integration of AI systems.
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Introduction

Artificial intelligence (AI) refers to machine or computer systems 
that autonomously perform tasks by mimicking human cognitive 
functions such as learning, problem-solving, and decision-making.1 
Initially developed to assist in diagnostic processes in radiology, 
AI’s major advantages include its ability to recognize structures 
and objects with high sensitivity and specificity, provide rapid 
algorithm-based reports, and deliver highly consistent results.2 
With rapid technological advancements, AI has attracted 
substantial attention and has increasingly been integrated into 
various aspects of human life. Today, AI applications are widely 
utilized in many fields of medicine, including diagnosis, treatment, 
drug development, support for patient-physician interactions, 
and even medical education.3,4 In recent years, AI has generated 
considerable interest in healthcare, leading to discussions about 
whether AI-powered “robot doctors” could eventually replace 
human physicians in the future.5

The integration of AI into endoscopic procedures has emerged 
as one of the key focus areas in current research, and the 
advancement of AI applications in medicine continues to evolve 
through numerous clinical studies in this field.6 The main challenges 
in endoscopic procedures are associated with the complexity of 
real-time image interpretation and the risk of human error. Some 
of the most significant limitations in contemporary endoscopic 
screening and surveillance include interobserver variability in lesion 
detection, time-consuming biopsy protocols, sampling errors, and 
the potential to miss subtle or early-stage premalignant lesions.7 
To address these challenges, AI-assisted endoscopy technologies 
have been developed, and numerous AI tools have been introduced 
to enhance lesion detection, characterization, and diagnostic 
decision-making in endoscopy.8,9

However, as with all widely adopted technologies, the use of AI 
in healthcare has raised ethical concerns. Issues such as data 
privacy and security, lack of transparency, algorithmic bias, 
accountability, and the mechanization of healthcare services have 
been subjects of debate.10 Although there is a growing consensus 
regarding the potential benefits of AI, ethical and legal concerns 
remain prominent. This survey-based study aimed to evaluate the 
ethical concerns and general perspectives regarding the use of AI 
in diagnosis, patient management, and treatment planning during 
endoscopic procedures, based on the opinions of actively practicing 
general surgeons and subspecialists performing endoscopy in 
Türkiye.

Materials and Methods

This survey-based study investigated the general and ethical 
perspectives of general surgeons on the use of artificial intelligence 
(AI) in diagnosis, patient management, and treatment planning 
during endoscopic procedures. The study was approved by the 
Non-Interventional Clinical Research Ethics Committee of Samsun 
University (Date: 30.04.2025, Decision No: GOKAEK 2025/9/14) 
and was conducted in accordance with the ethical principles 
outlined in the Declaration of Helsinki. The survey was created 
using the Google Forms platform and was pre-tested by a group 
of 10 active general surgeons performing endoscopy who were 
not involved in the study. The final version of the questionnaire 
was distributed via email through the Turkish Surgical Society 
Secretariat and shared on social media platforms between May 
1 and June 30, 2025, targeting active general surgeons, surgical 
oncologists, and gastrointestinal surgeons performing endoscopy 
across Türkiye.

Considering that approximately 3.500 active general surgeons and 
surgical subspecialists perform endoscopy in Türkiye, the sample 
size was calculated to achieve at least 157 participants for a reliable 
sample with an 80% confidence level and a 5% margin of error. 
To account for potential data loss, responses from at least 160 
participants were targeted. The survey was originally developed and 
administered in Turkish. An English translation of the survey was 
provided as supplementary material (Table 1). Informed consent 
was obtained from all participants, and participant confidentiality 
and anonymity were maintained throughout the study. Those who 
did not provide consent were not allowed to access the survey. The 
questionnaire consisted of 31 questions. The first six questions 
collected demographic information, including age, gender, years of 
professional experience (<5 years, 6–10 years, 11–15 years, 16–
20 years, 21–25 years, and >25 years), academic title (Specialist, 
Assistant Professor, Associate Professor, and Professor), type of 
institution (State Hospital, University Hospital, Private Hospital, 
and Private Clinic), and surgical specialty or subspecialty (General 
Surgery, Surgical Oncology, and Gastrointestinal Surgery). 
Participants were then asked to respond to 25 questions related to 
three main topics: the use of AI in diagnosis, patient management, 
and treatment planning in endoscopy, as well as associated ethical 
concerns. The questions in these main sections included 17 items 
rated on a five-point Likert scale, while the supplementary section 
included additional questions using two- to four-point Likert scales 
(Table 1).

Ethical Approval
This study was approved by the Ethics Committee of Samsun 
University (Date: 30.04.2025, Decision No: GOKAEK-2025/9/14).

Statistical Analysis
Descriptive statistics were used to summarize the characteristics 
of the study groups. Quantitative variables were presented as 
mean ± standard deviation (x ± SD), and categorical variables were 
expressed as counts (n) and percentages (%). Differences between 
groups were analyzed using chi-square tests. A P value of less 
than 0.05 was considered statistically significant. All statistical 
analyses were performed using a commercial statistical software 
package (IBM SPSS Statistics for Windows, Version 22.0; IBM 
Corp., Armonk, NY, USA).

Reporting Guidelines
This study was reported according to the STROBE guidelines.

Results

A total of 167 participants completed the survey within the 
specified study period. The female-to-male ratio among the 
participants was 21/146. The mean age of the participants was 
42.12 ± 10.11 years. The majority of participants were general 
surgeons (n = 134, 80.2%) and those working in state hospitals (n 
= 90, 53.9%). The descriptive characteristics of the participants 
are presented in Table 2. A total of 49.7% of participants reported 
having a moderate level of knowledge about artificial intelligence 
(AI) applications (Question A1). Additionally, 44.9% stated that 
they had limited knowledge regarding the use of AI in diagnosis, 
patient management, and treatment planning during endoscopic 
procedures (Question A2). Furthermore, 43.7% of the participants 
indicated that they had no knowledge of the ethical principles and 
legal regulations concerning AI use either in Türkiye or globally 
(Question A6). The majority of participants expressed a moderate 
level of concern regarding the ethical, legal, and data security 
aspects of AI applications (Question B). Furthermore, 52.7% of 
participants agreed that AI applications could serve as a supportive 
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tool in physicians’ decision-making processes (Question C1). Most 
participants strongly agreed that AI applications should be subject 
to oversight, that formal training should be provided regarding 
their use, and that detailed information should be communicated 
to patients (Questions C2–C6) (Figure 1).

Regarding ethical concerns, 73.1% of participants agreed that 
AI applications could potentially raise ethical issues in certain 
situations (Question D2), and 77.8% supported the idea that 
AI should be used solely as an assistive tool (Question D3). 
Moreover, 47.9% agreed that shared responsibility should apply 
in cases where AI systems produce erroneous outcomes (Question 
D4), and 32.3% agreed that AI could serve as a bridge in the 
physician-patient relationship (Question D6). Additionally, the 
majority of participants agreed that there is a lack of sufficient 
legal regulations regarding patient privacy and AI in Türkiye, and 
expressed the need for education on AI use and ethical principles 

(Questions D5, D7–D8).

When the survey responses were analyzed according to participants’ 
gender, years of professional experience, academic title, type 
of institution, and general surgery subspecialty, no statistically 
significant differences were observed in any question based on 
academic title or type of institution. However, statistically significant 
differences were identified in six questions based on gender, years 
of professional experience, and general surgery subspecialty (P < 
.05). Concerns regarding algorithmic bias and erroneous responses 
of AI systems were significantly higher among male participants (P 
= .007) and gastrointestinal surgeons (P = .046), with these groups 
more frequently selecting the “quite concerned” option (Question 
B2). The rate of participants who had never used AI applications 
was significantly higher among male surgeons (P = .038) and those 
with more than 26 years of professional experience (P = .009) 
(Question D1). The belief that AI applications would inevitably 

Table 1. General overview and ethical concerns regarding AI in endoscopy: survey questions  
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cause ethical issues was significantly lower among participants 
with 6–10 years (2.6%) and 21–25 years (30.8%) of professional 
experience (P = .040) (Question D2). Agreement with the statement 
that AI applications could assist physicians in the decision-making 
process was significantly higher among surgical oncologists (P 
= .006) (Question C1). Notably, gastrointestinal surgeons more 
frequently selected “strongly disagree” regarding the necessity of 
comprehensive pre-implementation testing for AI applications (P = 
.011); however, across all groups, the “strongly agree” option had 
the highest proportional response rate (Question C2). Regarding 
the necessity of providing regular training on AI use, agreement 
rates were significantly higher among surgical oncologists, while 
strong agreement was significantly more frequent among general 
surgeons (P = .012) (Question C3) (Table 3).

Discussion

In our study, the majority of participants reported having little or 
no knowledge regarding the use of artificial intelligence (AI) in 
endoscopic diagnosis, patient management, treatment planning, 
and the related ethical and legal regulations. Most participants 
expressed moderate concerns regarding ethical issues, legal 
liability, and data security associated with AI applications. There 
was a high level of agreement among participants regarding the 
use of AI as an assistive tool in clinical decision-making, the need 
for regulatory oversight, the importance of education on AI use 
and ethics, and the necessity of informing patients in detail. Male 
participants demonstrated significantly lower rates of AI use but 
expressed significantly greater concerns about erroneous outputs 
of AI systems. Participants with 21–25 years of professional 
experience were significantly less likely to believe that AI would 
inevitably cause ethical issues. Concerns about erroneous 
responses from AI applications were significantly higher among 

gastrointestinal surgeons, while surgical oncologists strongly 
agreed on the necessity of AI as an assistive tool, and general 
surgeons emphasized the need for regular training on AI use.

With advances in medicine, there has been a growing need for 
innovative technologies and new methods to address diagnostic, 
treatment, and management gaps in gastrointestinal (GI) diseases. 
Owing to its strong data analysis capacity and increasing popularity, 
AI has shown high potential in addressing these challenges.11 
Deep learning-based imaging and detection algorithms have been 
integrated into wearable medical devices for early disease alerts 
and healthcare management.12 Consequently, some AI algorithms 
have begun to enter routine clinical practice in upper and lower GI 
endoscopy, assisting with early diagnosis, differential diagnosis, 
and assessment of tumor invasion depth.13-15

However, despite progress in AI applications in endoscopy and other 
medical fields, issues such as data standardization and sharing, 
algorithm interpretability and safety, and unresolved ethical and 
legal concerns remain.11 Particularly in the diagnosis and treatment 
of GI cancers, the clinical utility of AI applications depends not only 
on high diagnostic accuracy but also on clinicians’ understanding of 
and confidence in these technologies.16 The complexity of AI models, 
with millions of parameters, their reliance on specific datasets, 
limited applicability to real-world data, and the lack of continuous 

Table 2. Distribution of descriptive characteristics 

Figure 1. Distribution (percentage) of the answers given by the 
participants per question
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Table 3: Distribution of survey responses by general surgery specialty/subspecialty, years of professional experience, and gender 
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learning mechanisms, all hinder transparency and trust in decision-
making processes. Moreover, since 2022, only approximately 43% 
of AI-based medical devices approved by the U.S. Food and Drug 
Administration (FDA) have published clinical validation data, and 
less than 5% have been validated through prospective randomized 
controlled trials.17 This situation negatively affects clinicians’ trust 
in and acceptance of AI for diagnostic, therapeutic, and follow-up 
purposes.18-20 In our study, most participants expressed moderate 
concerns about data security in AI applications. Male participants 
and gastrointestinal surgeons were significantly more concerned 
about erroneous responses from AI systems.

During GI endoscopy, the accuracy of optical diagnosis often 
falls below expectations and varies significantly among 
endoscopists. To address this, computer-aided diagnosis (CADx) 
using AI has been introduced. Recent prospective studies have 
shown that collaborative use of AI with human endoscopists 
does not significantly improve diagnostic accuracy compared to 
human judgment alone.21,22 Furthermore, one randomized trial 
demonstrated that fully autonomous AI systems (without human 
assistance) outperformed human-AI collaboration in diagnostic 
accuracy.23 Although autonomous AI tools are not yet widely 
adopted in endoscopy, many endoscopists perceive them as either 
too futuristic or legally problematic, emphasizing the need for strict 
oversight of every aspect of model development to ensure fairness, 
safety, efficacy, and ethical compliance. Regular audits, algorithm 
transparency, and clinician training are considered crucial for 
building trust and accountability.24,25 In our study, the majority of 
participants agreed that AI should only serve as an assistive tool in 
clinical decision-making and that its applications should be subject 
to regulatory oversight.

Another critical aspect of using AI in clinical endoscopic practice 
involves ethical, legal, safety, and regulatory factors. In particular, 
the use of AI in healthcare raises concerns about patient privacy 
violations, algorithmic bias leading to unfair outcomes, and 
uncertainties regarding accountability for AI-driven decisions.11 
When an AI system provides a misdiagnosis, questions arise 
regarding whether responsibility lies with the clinician, the 
hospital, regulatory bodies, or the system developers. Moreover, 
trust in autonomous systems remains a major barrier, as 
delegating diagnostic authority to machines and excluding human 
involvement may cause significant discomfort among patients and 
healthcare professionals.24 In our study, most participants reported 
moderate concerns regarding AI applications and indicated limited 
knowledge about the use of AI in endoscopic diagnosis, patient 
management, treatment planning, and relevant ethical and legal 
regulations. They also agreed on the need for education on AI use 
and ethics, as well as the necessity of detailed patient information. 
Participants with 21–25 years of professional experience were 
significantly less likely to believe that AI would inevitably cause 
ethical issues, and general surgeons strongly agreed on the need 
for regular training in AI applications.

Limitations
This study has several limitations. First, it was a content-focused 
survey conducted solely among general surgeons, gastrointestinal 
surgeons, and surgical oncologists, which may limit the generalizability 
of the findings to the broader healthcare system. Although the sample 
size was calculated appropriately, a larger national sample considering 
variables such as age, gender, years of professional experience, 
academic title, type of institution, and surgical specialty or subspecialty 
would have strengthened the study’s results. Furthermore, while the 
study assessed ethical concerns, larger-scale approaches such as 
the Delphi method could have been used for a more comprehensive 

evaluation; however, this would have made it more difficult to reach a 
sufficiently large sample.

Conclusion

In conclusion, this study revealed that general surgery specialists 
and subspecialists in Türkiye have limited knowledge regarding 
the use of AI applications in endoscopy and the related ethical 
and legal regulations. They also expressed concerns about trust, 
ethical, and legal issues. There was a consensus that AI should be 
used solely as an assistive tool in clinical decision-making, that its 
applications should be regularly audited, and that formal training 
should be provided. Moving forward, it is essential to incorporate 
the perspectives of general surgery specialists and subspecialists—
who are potential end users—into the development of these 
systems to comprehensively address issues related to trust, legal 
and ethical considerations, oversight, and education.
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