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Abstract
Introduction Sialendoscopy has emerged in the last decades as a groundbreaking technique, offering a minimally invasive 
approach for exploring and managing salivary gland disorders. More recently, the advent of chatbots, powered by advanced 
natural processing language and artificial intelligence algorithms, has revolutionized the way healthcare professionals and 
patients access and analyze medical information and potentially will support soon the clinical decision-making process.
Materials and methods A prospective, cross-sectional study was designed to assess the level of agreement between Chat-
GPT and 10 expert sialendoscopists aiming the capabilities of Chat-GPT to further improve the management of salivary 
gland disorders.
Results The mean level of agreement was 3.4 (SD: 0.69; Min: 2, Max: 4) for Chat-GPT's answers while it was 4.1 (SD: 0.56; 
Min: 3, Max: 5) for the group of EESS (p < 0.015). The overall Wilcoxon signed-rank test yielded a significance level of 
p < 0.026 when comparing the level of agreement between Chat-GPT and EESS. The mean number of therapeutic alterna-
tives suggested by Chat-GPT was 3.33 (SD: 1.2; Min: 2, Max: 5), while it was 2.6 (SD: 0.51; Min: 2, Max: 3) for the group 
of EESS; p = 0.286 (95% CI − 0.385 to 1.320).
Conclusion Chat-GPT represents a promising tool in the clinical decision-making process within the salivary gland clinic, 
particularly for patients who are candidates for sialendoscopy treatment. Additionally, it serves as a valuable source of 
information for patients. However, further development is necessary to enhance the reliability of these tools and ensure their 
safety and optimal use in the clinical setting.
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Introduction

The field of otolaryngology has witnessed remarkable 
advancements over the past few years, revolutionizing the 
diagnosis and treatment of various conditions affecting the 
head and neck region. Among these developments, sialen-
doscopy has emerged as a groundbreaking technique, offer-
ing a minimally invasive approach for exploring and manag-
ing salivary gland disorders [1]. With its ability to visualize 
the intricate salivary duct system, sialendoscopy has paved 
the way for precise and targeted interventions.1

Traditionally, the management of salivary gland diseases 
relied heavily on open surgical procedures, often associated 

with significant morbidity and prolonged recovery periods. 
However, the advent of sialendoscopy has revolutionized the 
diagnostic and therapeutic landscape, providing an alterna-
tive that is less invasive, more precise, and offers enhanced 
patient outcomes. By utilizing miniaturized endoscopic 
instruments, sialendoscopy enables direct visualization and 
manipulation of the salivary gland ductal system, allow-
ing for targeted interventions while preserving glandular 
function.

The current key indications for sialendoscopy, include 
the management of obstructive sialadenitis, salivary 
stones (basket removal or laser lithotripsy), and strictures 
or stenosis. Furthermore sialendoscopy, can serve as a 
valuable adjunct tool in the diagnosing workup of some 
diseases, such as neoplastic lesions (guided biopsy) or 
autoimmune disorders (intraductal irrigation), that may Extended author information available on the last page of the article
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affect the salivary glands [2]. And the decision on the 
approach to be used will be usually defined based on sia-
loendoscopist's personal experience or previously pub-
lished algorithms [3].

In recent years, the advent of chatbots, powered by 
advanced natural processing language (NPL) and artificial 
intelligence (AI) algorithms, has revolutionized the way 
healthcare professionals and patients access and analyze 
medical information and potentially will support soon the 
clinical decision-making process. Some key advantages 
of using chatbots are (a) rapid access to information; b) 
enhanced diagnostic accuracy (assisting healthcare pro-
fessionals by analyzing symptoms, medical history, and 
other relevant data); (c) decision support and treatment 
recommendations; (d) continuous learning and updating; 
(e) improved workflow efficiency; (f) patient education 
and engagement; (g) scalability and accessibility (includ-
ing smartphones, websites, and messaging applications). 
However, they should not replace human expertise and 
clinical judgment [4–6].

The aim of this study was to analyze the combination 
of emerging technologies like Chat-GPT 3.5 (Chat-Gener-
ative Pre-trained Transformer 3.5, developed by OpenAI, 
San Francisco, USA) in medical training. Specifically, we 
aim to enhance the capabilities of sialendoscopy and fur-
ther improve the management of salivary gland disorders. 
Additionally, we aim to know the potential information 
provided to our patients about these pathologies when 
they seek it.

Material and methods

A prospective, cross-sectional study was designed to assess 
the level of agreement between Chat-GPT and 10 expert 
sialendoscopists (ES) in six potential clinical scenarios. The 
experts were selected based on their clinical and scientific 
background in the field.

The six clinical scenarios considered were defined by the 
main authors according to the most common cases observed 
in three different sialendoscopy clinics:

(a) What is the best option for treating a lithiasis larger 
than 1 cm in the submandibular salivary gland hilum?

(b) What is the best option for treating a lithiasis of 3 mm 
in the submandibular salivary gland duct?

(c) What is the best approach for treating a proximal 
parotid gland lithiasis larger than 1 cm?

(d) What is the best approach for treating a proximal 
parotid gland lithiasis of 3 mm?

(e) What is the best option for treating radioiodine-induced 
sialadenitis?

(f) What is the best option for treating salivary duct steno-
sis?

Afterward, the questions were sent to the 10 ES via email 
as an e-questionnaire, which included all the potential treat-
ment strategies (shared through the Google Forms platform). 
Simultaneously, each clinical case was presented to Chat-
GPT on May the 10th [3], and potential treatment strategies 
were requested, with each answer being collected (Fig. 1). 

Fig. 1  Study design
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To ensure consistency, all questions were entered into the 
Chat-GPT engine by one investigator.

Subsequently, another set of 10 ES reviewed and rated 
the overall level of agreement between Chat-GPT and ES 
clinical decisions, as well as the level of agreement for each 
question, using a Likert-Scale method ranging from 1 to 5 
(1 = Strongly disagree, 2 = Disagree, 3 = Neither agree nor 
disagree, 4 = Agree, and 5 = Strongly agree). This study did 
not need ethical approval as no patient-level data were used.

Statistical analysis

Quantitative and continuous variables were expressed as the 
mean ± standard deviation (SD). Correlation was evaluated 
using the Wilcoxon signed-rank test to compare the results 
regarding the level of agreement. Two-tailed t-tests were 
used to compare the mean number of responses between ES 
and Chat-GPT. The significance threshold used was p < 0.05. 
All statistical analyses were performed using JASP (Version 
0.11.1. University of Amsterdam, Netherlands) (https:// jasp- 
stats. org/).

Results

The answers provided by the 10 EESS and Chat-GPT for the 
six clinical scenarios, each with at least two potential treat-
ment alternatives, were evaluated. The mean level of agree-
ment, as assessed by the evaluators using the Likert scale 
for Chat-GPT's answers, was 3.4 (SD: 0.69; Min: 2, Max: 
4), while it was 4.1 (SD: 0.56; Min: 3, Max: 5) for the group 
of EESS (p < 0.015). The overall Wilcoxon signed-rank test 
yielded a significance level of p < 0.026 when comparing 
the level of agreement between Chat-GPT and EESS despite 
sometimes the order of options were not the same, but still 
consider a gland sparing approach (Fig. 2 and Table 1).

The mean number of therapeutic alternatives suggested 
by Chat-GPT was 3.33 (SD: 1.2; Min: 2, Max: 5), while it 
was 2.6 (SD: 0.51; Min: 2, Max: 3) for the group of EESS; 
p = 0.286 (95% CI − 0.385 to 1.320) (Fig. 3).

Discussion

In recent decades, the development of minimally invasive 
surgical techniques for managing salivary gland pathologies 
has provided surgeons with the ability to employ conserva-
tive and gland-sparing approaches instead of major surgery. 
However, clinical, and surgical training remains limited 
globally, highlighting the need for strategies to enhance 
decision-making support for novice clinicians and increase 
the information accessible to patients.

To the best of our knowledge, this is the first study 
designed to compare the level of agreement between expert 
sialendoscopists and Chat-GPT in common clinical scenar-
ios within the salivary gland clinic. Our results indicate that 
EESS treatment suggestions were rated higher than Chat-
GPT suggestions in half of the clinical scenarios, while 
they were equal in the other half. Regarding the potential 
treatment options, Chat-GPT suggested a higher number of 
options without a statistically significant difference. Over-
all, the information provided by Chat-GPT was considered 
comprehensive and accurate.

Chat-GPT is considered the most popular chatbot and is 
built upon a natural language processing (NLP) architecture. 
It utilizes an autoregressive large language model (LLM) 
trained on vast amounts of human-generated text from 
sources such as the Internet. The chatbot generates answers 
by predicting the next most likely "token" or word/phrase to 
complete the ongoing response. However, it is important to 
note that the AI has limitations when it comes to reasoning 
capabilities [4]. As highlighted by Rao et al., these limita-
tions become evident in the frequent instances where Chat-
GPT provides futile recommendations or fails to provide a 
diagnosis despite having all the necessary information [7].

Due to the widespread availability of chatbots, there has 
been a growing number of preliminary studies exploring 
the use of Chat-GPT in clinical decision-making [8–11]. 
These studies, are motivated by the potential adoption of 
AI-based chatbots as patient counseling tools and aids in 
clinical decision-making. As demonstrated by Ayers et al., 
chatbots can assist clinicians by drafting messages based on 
patients' queries, providing support to physicians or sup-
port staff in messaging with patients [12]. The availability 
of these medical dialogue systems also addresses workflow 
imbalances caused by a limited number of experienced 
healthcare professionals in certain fields [13]. This results in 
time savings for more complex tasks, consistent responses, 
and improved communication skills for staff. Additionally, it 

Fig. 2  Descriptive plot of mean level of agreement. ES expert sialen-
doscopist

https://jasp-stats.org/
https://jasp-stats.org/
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leads to improved median response time, standards of care, 
empathy, patient satisfaction, outcomes, and reduced unnec-
essary clinical visits [14, 15].

In this study, the use of Chat-GPT was limited to specific 
parts of the clinical workflow and did not provide longitudi-
nal patient or clinician support, which is a notable limitation. 
Additionally, the lack of patient participation can be consid-
ered another limitation. It is important to exercise caution 
despite the impressive performance of Chat-GPT because 
small errors in clinical judgment can potentially lead to 
adverse outcomes or misinformation for patients. Further-
more, it is crucial to validate the results of this study through 
replication in order to ensure their reliability and generaliz-
ability. Finally, we need to consider the cons highlighted 
by Biswas of using Chat-GPT in the clinical scenario: (a) 
limited accuracy, (b) bias and limitations of data; (c) lack 
of clinical context; (d) limited engagement; (e) not direct 
interaction with health professionals [16].

Conclusion

Chat-GPT represents a promising tool in the clinical deci-
sion-making process within the salivary gland clinic, par-
ticularly for patients who are candidates for sialendoscopy 
treatment. Additionally, it serves as a valuable source of 
information for patients. However, further development is 
necessary to enhance the reliability of these tools and ensure 
their safety and optimal use in the clinical setting.
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