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Abstract

Objective. To investigate the consistency of Chatbot Generative

Pretrained Transformer (ChatGPT)-4 in the analysis of clinical

pictures of common laryngological conditions.

Study Design. Prospective uncontrolled study.

Setting. Multicenter study.

Methods. Patient history and clinical videolaryngostrobo-

scopic images were presented to ChatGPT-4 for differential

diagnoses, management, and treatment(s). ChatGPT-4 re-

sponses were assessed by 3 blinded laryngologists with the

artificial intelligence performance instrument (AIPI). The

complexity of cases and the consistency between practi-

tioners and ChatGPT-4 for interpreting clinical images were

evaluated with a 5-point Likert Scale. The intraclass

correlation coefficient (ICC) was used to measure the

strength of interrater agreement.

Results. Forty patients with a mean complexity score of

2.60 ± 1.15. were included. The mean consistency score for

ChatGPT-4 image interpretation was 2.46 ± 1.42. ChatGPT-4

perfectly analyzed the clinical images in 6 cases (15%; 5/5), while

the consistency between GPT-4 and judges was high in 5 cases

(12.5%; 4/5). Judges reported an ICC of 0.965 for the consistency

score (P= .001). ChatGPT-4 erroneously documented vocal fold

irregularity (mass or lesion), glottic insufficiency, and vocal cord

paralysis in 21 (52.5%), 2 (0.05%), and 5 (12.5%) cases,

respectively. ChatGPT-4 and practitioners indicated 153 and 63

additional examinations, respectively (P= .001). The ChatGPT-4

primary diagnosis was correct in 20.0% to 25.0% of cases. The

clinical image consistency score was significantly associated with

the AIPI score (rs = 0.830; P= .001).

Conclusion. The ChatGPT-4 is more efficient in primary

diagnosis, rather than in the image analysis, selecting the

most adequate additional examinations and treatments.
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The Chatbot Generative Pretrained Transformer
(ChatGPT) was launched on November 20, 2022
by OpenAI (OpenAI) and uses algorithms to

respond to simple‐to‐complicated questions.1 Since then,
many applications of ChatGPT have been studied in
otolaryngology–head and neck surgery related to clinical
and basic science research,2 referencing,3 medical
examinations,4 clinical vignettes,5,6 and editing scientific
reports through spelling correction.7 The accessibility and
popularity of ChatGPT encourage patients to use them for
education prior to medical consultation.5 In the same vein,
medical students, residents, and fellow‐in‐training can
consider ChatGPT an adjunctive clinical tool for improving
their practice.8 Among the studies dedicated to clinical
vignettes,1,5,6 the authors assessed the diagnosis and treatment
performance of ChatGPT by providing comprehensive
information related to the clinical history and examinations.
Although ChatGPT is purported to have picture analysis
capabilities, to date, no studies have investigated the
consistency between practitioners and ChatGPT in
analyzing clinical images in otolaryngology–head and neck
surgery.
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The objective of this preliminary study was to
investigate the consistency of ChatGPT‐4 in the analysis
of clinical pictures of common laryngological conditions.

Methods

Patients and Setting
Forty patients consulting at the Division of Laryngology
of CHU Saint‐Pierre (Brussels, Belgium) and Dour
Medical Center (Dour, Belgium) for primary voice or
swallowing symptoms were consecutively recruited from
November 1, 2023, to February 1, 2024. The patient data
(eg, demographics, history, symptoms, medication, phy-
sical examination) and the laryngeal fiberoptic pictures
were retrospectively entered into the application program-
ming interface (API) of ChatGPT‐4. Patients were included
if the information related to the medical record, clinical
examination, and any additional examinations were fully
available. Patients with incomplete data, without identified
laryngopharyngeal disorders, or lacking videolaryngo
(strobo)scopic video findings were excluded.

The chatbot was systematically queried to provide an
analysis of the clinical cases and the related videolaryngo
(strobo)scopic images using standardized questions
(Figure 1). For each case, the laryngeal configuration
included images with vocal folds in abduction and
adduction. Because ChatGPT‐4 cannot receive videos, in
cases of diseases with movement abnormalities, such as
tremors, the movement of the laryngeal structures was
described in the history. The study was approved by the
CHU Saint‐Pierre‐IRB (n°BE0762023230708). The patient
consented to participate.

ChatGPT-4 Consistency
The diagnosis of laryngeal conditions was made prior to
analysis by 3 board‐certified laryngologists, considering
patient history, symptoms, videolaryngostroboscopy find-
ings, and additional findings, including evaluations of
voice quality, additional examinations, or histopatholo-
gical findings. The responses from ChatGPT‐4 were then
independently evaluated by 3 laryngologists for consis-
tency and performance analysis.

The complexity of clinical images was assessed by the
laryngologists (agreement) using a 5‐point Likert scale,
ranging from 1 (very low complexity) to 5 (very high
complexity; Figure 1).

Laryngologists also independently rated the consis-
tency of ChatGPT‐4's analysis of clinical images using a
5‐point Likert scale, from 1 (very low consistency)
to 5 (very high consistency).9 The performance of
ChatGPT‐4 in providing accurate primary and differ-
ential diagnoses, suggesting additional examinations,
and recommending treatments were assessed using the
artificial intelligence performance instrument (AIPI;
Supplemental Appendix S1, available online).10 AIPI is
a 9‐item validated instrument for the performance

analysis of generative AI chatbots, covering medical
and surgical history; symptoms; physical examination;
diagnosis; additional examinations; management plans;
and treatments in the overall management of real
clinical cases. AIPI is subdivided into the following
subscores, each associating common items: patient
feature score (/6), diagnosis score (/7), additional
examination score (/5), and treatment score (/3). The
final AIPI score ranges from 0 (inadequate manage-
ment) to 20 (excellent management).10

Errors in ChatGPT‐4 responses were documented, and
correct information was subsequently entered into the API
as human feedback. The images of cases that were
associated with an erroneous interpretation by ChatGPT‐4
were regenerated 5 days postfeedback to assess potential
improvements in ChatGPT‐4's responses.

Statistical Analyses
Statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows (SPSS
version 29.0; IBM Corp).

The number of additional examinations indicated by
ChatGPT‐4 and by otolaryngologists were compared with
the Mann‐Whitney U test. The interrater reliability for the
AIPI score assigned by the 3 laryngologists was evaluated
with intraclass correlation coefficient (ICC) consistency.
The relationship between case difficulty levels, the 5‐point
consistency scores, and the AIPI scores from the judges
was analyzed using the Spearman correlation coefficient.
A level of significance of P< .05 was used.

Results
The data for 40 patients was presented to ChatGPT‐4.
The mean age of patients was 54.7 ± 18.2 years. There
were 21 (52.5%) females and 19 (47.5%) males (Table 1).
The most common diagnoses included laryngopharyngeal
reflux disease, glottic insufficiency, and unilateral or
bilateral vocal fold paralysis. Some images inputted into
ChatGPT‐4 are available in Figure 2. The mean
complexity score was 2.60 ± 1.15.

Selection of Additional Examinations
The additional examinations indicated by both practi-
tioners and ChatGPT‐4 are reported in Table 2.
ChatGPT‐4 indicated 153 additional examinations, and
practitioners indicated 63, respectively (P= .001). Thus,
90 additional examinations were proposed by ChatGPT,
while they were not necessary according to the otolar-
yngologists. In most cases, ChatGPT‐4 indicated a
significantly higher number of additional examinations
than practitioners (Table 2). The following additional
examinations were only indicated by ChatGPT‐4: neck
magnetic resonance imaging (N = 19); laryngeal electro-
myography (N= 14); single or dual‐probe pH metry
(N = 6); sensory laryngeal testing (N = 6); thyroid

Maniaci et al. 1107
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check‐up (N = 3); allergy testing (N = 2); videokymo-
graphy (N = 1); throat swab (N = 1); general blood
biology (N = 1), and esophageal manometry (N = 1).
For 2 patients with idiopathic recurrent laryngeal nerve

paralysis, practitioners, but not ChatGPT‐4, indicated
chest tomodensitometry. In 19 cases, ChatGPT‐4 recom-
mended a stroboscopy, while the authors mentioned that
the images were related to videolaryngostroboscopic

Figure 1. Chart flow. AIPI, artificial intelligence performance instrument; API, application programming interface; ChatGPT-4, Chatbot

Generative Pretrained Transformer-4; ICC, intraclass correlation coefficient.

1108 Otolaryngology–Head and Neck Surgery 171(4)
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examination. Barium swallow study and thyroid check‐up
were systematically indicated for patients with dysphagia
or globus pharyngeus by ChatGPT‐4. ChatGPT com-
monly indicated several imaging procedures for the same
patient, for example, CT‐scan, MRI, and ultrasono-
graphy, while only 1 was sufficient to investigate the
diagnosis. In addition, ChatGPT‐4 proposed “voice
assessment” in 18 cases (45%), “acoustics” in 3 cases
(7.5%), and “voice assessment and acoustics” in 1 case
(2.5%) with dysphonia, respectively.

Performance in Diagnosis and Treatments
The performance of ChatGPT‐4 in the management of
clinical cases is described in Tables 3 and 4. ChatGPT‐
4 demonstrated high performance in considering
medical history and symptoms for case management.
In most cases, the performance in proposing complete
or plausible primary and differential diagnoses was
considered moderate. According to judges, the pri-
mary diagnosis was correct in 20.0% to 25.0% of
cases. The variation in scores among judges stems
from the consideration of additional primary diag-
noses in 2 patients who had 2 primary diagnoses.
ChatGPT‐4's performance was low in proposing
relevant and necessary additional examinations and
treatments (Table 3). The mean AIPI scores are

reported in Table 4. The ICC was excellent for the
AIPI (Table 4).

Performance in Image Analysis
The mean consistency score of judges for the ChatGPT‐4
ability to interpret images was 2.46 ± 1.42. The ICC
regarding the consistency score was 0.965 (P= .001).
Judges agreed that ChatGPT‐4 perfectly analyzed the
clinical images in 6 cases (15%) and demonstrated high
consistency (Likert‐scale score of 4/5) in 5 additional cases
(12.5%). The accuracy of ChatGPT‐4 in analyzing images
was 27.5% (11/40). The 11 primary diagnoses correctly
diagnosed by ChatGPT‐4 on the laryngeal images (scores of
4/5 or 5/5) included glottic insufficiency (N= 5), laryngo-
pharyngeal reflux disease (N= 2), vocal fold scarring
(N= 1), posterior glottic stenosis with posterior synechia
(N= 1), bilateral vocal cord paralysis (N= 1), and essential
tremor (N= 1). For the last one, ChatGPT‐4 did not detect
any abnormalities on the vocal fold and suggested the
essential tremor while mentioning the need to confirm the
diagnosis through a videolaryngostroboscopy. In these
11 cases, 2 patients also reported signs of laryngopharyngeal
reflux disease and, therefore, had 2 primary diagnoses.

The main errors of ChatGPT‐4 in the analysis of images
are reported in Table 5. Among the 29 patients with
inaccurate analysis of ChatGPT‐4, ChatGPT‐4 documented
vocal fold irregularity, mass, or lesion in 21 patients
without vocal fold structure abnormalities. Glottic insuffi-
ciency and vocal fold paralysis were wrongly reported in 2
and 5 cases, respectively. ChatGPT‐4 accurately described
the position of vocal folds in 9 cases and inaccurately in 2
cases, respectively. Some examples of errors or regenerated
responses are available in supplementary online files.
Considering the initial errors (N= 29/40), ChatGPT‐4
corrected only 1 error in the regenerated response (N=1/29).

Focusing on the 11 cases where ChatGPT‐4 provided
adequate image analysis, the primary diagnosis score was
plausible in 1 case (9.1%) and correct in 10 cases (90.9%),
respectively.

The clinical image consistency score was significantly
associated with the AIPI score (rs = 0.830; P= .001) and
the complexity score (rs = 0.350; P= .027). There was no
significant association between the complexity score and
the AIPI (rs = 0.264; P= .100).

Discussion
The performance, accuracy, and consistency of ChatGPT
were investigated in the management of real clinical cases
in a few studies.1,4‐6 However, there is no study considering
the inclusion of clinical images in the API.

The primary findings of this study support a low
performance of ChatGPT‐4 in the analysis of laryngological
images. ChatGPT‐4 recognized the anatomical region
(larynx) but could not detect laryngological signs or lesions
in the submitted material. This observation does not
corroborate the findings of Sievert et al who reported high

Table 1. Patient Symptoms

Outcomes Patients (N = 40)

Age (mean, SD) 54.7 ± 18.2

Gender (N, %)

Female 21 (52.5)

Male 19 (47.5)

Primary and secondary diagnoses

Laryngopharyngeal reflux disease 12 (30.0)

Glottic insufficiency 5 (12.5)

Unilateral or bilateral vocal cord paralysis 5 (12.5)

Aging voice 4 (10.0)

Reinke edema 3 (7.5)

Unilateral or bilateral vocal fold sulcus 3 (7.5)

Vocal fold granuloma 2 (5.0)

Posterior glottic stenosis 2 (5.0)

Vocal cord cyst 2 (5.0)

Iatrogenic laryngitis (inhaled corticosteroids) 2 (5.0)

Vocal fold nodules 2 (5.0)

Vocal fold polyp 1 (2.5)

Vocal cord scarring 1 (2.5)

Vocal fold hemorrhage 1 (2.5)

Essential tremor 1 (2.5)

Leukoplakia 1 (2.5)

Anterior commissure synechia 1 (2.5)

Complexity score 2.60 ± 1.15

Abbreviations: N, number; SD, standard deviation.

Maniaci et al. 1109
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ChatGPT‐4 consistency with practitioners detecting cancer in
confocal laser endomicroscopy images.11 Thus, the authors
submitted 139 images of normal multilayer epithelium and
squamous cell carcinoma confocal images into the API. They
observed that ChatGPT‐4 and 3 experts adequately identified
carcinoma in 71.2% and 88.5% of cases, respectively, which
were encouraging results.11 The comparison of our primary
findings with the current otolaryngological and nonotolar-
yngological literature is still limited because most studies
discuss the role of ChatGPT in detecting radiological12,13

electrophysiological,14 and histopathological15 findings. In
contrast, no study has investigated consistency in clinical
picture analyses. To the best of our knowledge, this is the first
study to examine the performance of ChatGPT‐4 in the
assessment of clinical images in otolaryngology–head and
neck surgery.

In the present study, the performance of ChatGPT‐4
in providing additional examinations and therapeutic
options was judged as mild‐to‐moderate and moderate‐to‐
high, respectively. ChatGPT‐4 commonly indicated a high

Figure 2. Examples of laryngeal images were introduced into the ChatGPT-4 API. Vocal cord cyst (A1-A2), Reinke edema (NBI, B1-B2),

cordectomy and supraglottic voice (C1-C2), bilateral (D1-D2)/unilateral vocal cord paralysis (E1-E2), anterior commissure synechia (F1-F2),

glottic insufficiency (G1-G2), and bilateral nodules (H1-H2). API, application programming interface; ChatGPT-4, Chatbot Generative

Pretrained Transformer-4; NBI, narrow band imaging.

Table 2. Additional Examination Consistency

Additional examinations

(N, %) Laryngologists ChatGPT-4 P value

HEMII-pH monitoring 13 (32.5) 1 (2.5) .001

Neck tomodensitometry 2 (5.0) 13 (32.5) .002

Neurological consultation 1 (2.5) 1 (2.5) NS

In-office/operating room

biopsy

1 (2.5) 14 (35.0) .001

Voice quality assessment 38 (95.0) 22 (55.0) .001

Suspension laryngoscopy 1 (2.5) 14 (35.0) .001

Barium swallow study 1 (2.5) 7 (17.5) .026

Lung assessment 2 (5.0) 16 (40.0) .001

Swallowing testing 1 (2.5) 9 (22.5) .007

GI endoscopy 1 (2.5) 3 (7.5) NS

This table presents additional examinations commonly indicated by

practitioners and ChatGPT-4 at least 1 time.

Abbreviations: ChatGPT-4, Chatbot Generative Pretrained Transformer-4;

GI, gastrointestinal; HEMII-pH, hypopharyngeal-esophageal multichannel intra-

luminal impedance-pH monitoring; N, number; NS, nonsignificant.

1110 Otolaryngology–Head and Neck Surgery 171(4)
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number of additional examinations, associating inadequate,
adequate, and necessary examinations, which corroborates
the observation of other studies conducted in the field of
otolaryngology–head and neck surgery.5,6,16,17 In the study
by Vaira et al, ChatGPT‐4 proposed a nearly or fully correct
primary diagnosis in 81.7% of cases, while the treatment
was accurate in 56.7% of cases.4 The primary diagnosis

accuracy of ChatGPT‐4, ranging from 47% to 71% across
to studies,5,10,16,17 supports the observations made in the
current study.

The low performance of ChatGPT‐4 in analyzing clinical
images has significant implications for both patients and

Table 3. Performance Analysis of ChatGPT-4 in Diagnostic,

Examinations, and Treatment

Judge 1 Judge 2 Judge 2

AIPI management outcomes N (%) N (%) N (%)

1.Consideration of medical
history

Complete 34 (85.0) 34 (85.0) 32 (80.0)

Partial 3 (7.5) 3 (7.5) 5 (12.5)

No consideration 3 (7.5) 3 (7.5) 3 (7.5)

2.Consideration of symptoms

Complete 38 (95.0) 38 (95.0) 36 (90.0)

Partial 1 (2.5) 1 (2.5) 4 (10.0)

No consideration 1 (2.5) 1 (2.5) 0 (0)

3.Consideration of physical
examination findings

Complete 14 (35.0) 12 (30.0) 24 (60.0)

Partial 10 (25.0) 12 (30.0) 13 (32.5)

No consideration 16 (40.0) 16 (40.0) 13 (32.5)

4.Differential diagnosis

Complete and plausible 11 (27.5) 13 (32.5) 10 (25.0)

Incomplete but plausible 11 (27.5) 9 (22.5) 12 (30.0)

Incomplete and not plausible 15 (37.5) 16 (40.0) 15 (37.5)

Absent 3 (7.5) 2 (5.0) 3 (7.5)

5. Primary diagnosis

Correct 10 (25.0) 9 (22.5) 8 (20.0)

Plausible 9 (22.5) 11 (27.5) 11 (27.5)

Not plausible 18 (45.0) 17 (42.5) 18 (45.0)

Absent 3 (7.5) 3 (7.5) 3 (7.5)

6.Additional examinations

Pertinent and necessary 5 (12.5) 5 (12.5) 5 (12.5)

Pertinent and partially

necessary

14 (35.0) 15 (37.5) 15 (37.5)

Association of pertinent,

necessary, and inadequate

21 (52.5) 20 (50.0) 20 (50.0)

Association of inadequate

examinations

0 (0) 0 (0) 0 (0)

7. The most relevant additional
examination

19 (47.5) 18 (45.0) 21 (52.5)

8. Treatment

Pertinent and necessary 10 (25.0) 11 (27.5) 9 (22.5)

Pertinent but incomplete 15 (37.5) 15 (37.5) 15 (37.5)

Association of pertinent,

necessary, and inadequate

14 (35.0) 13 (32.5) 15 (37.5)

Inadequate 1 (2.5) 1 (2.5) 1 (2.5)

The 3 judges reported adequate ICC.

Abbreviations: AIPI, artificial intelligence performance instrument;

ChatGPT-4, Chatbot Generative Pretrained Transformer-4; ICC, intraclass

consistency; N, number.

Table 4. Performance of ChatGPT-4 According to Judges

Mean score (SD)

AIPI outcomes Judge 1 Judge 2 Judge 3 ICC

Patient feature

score

4.65 ± 1.31 4.60 ± 1.26 4.64 ± 1.21 0.914

Diagnostic

score

3.87 ± 2.15 3.98 ± 2.08 3.80 ± 2.03 0.976

Additional

examination

score

2.01 ± 1.05 2.08 ± 1.07 2.15 ± 1.03 0.947

Treatment 1.85 ± 0.83 4.65 ± 1.31 1.80 ± 0.82 0.880

AIPI total score 12.45 ± 4.28 12.55 ± 4.19 12.40 ± 4.01 0.968

The table described the ChatGPT-4 performance according to AIPI sub- and

total scores.

Abbreviations: AIPI, artificial intelligence performance instrument;

ChatGPT-4, Chatbot Generative Pretrained Transformer-4; ICC, intraclass

consistency; SD, standard deviation.

Table 5. Primary Inaccuracies of ChatGPT-4 in the Image Analysis

ChatGPT-4 inaccuracies N

Inaccurate documentation of VF irregularity or mass 21

Leukoplakia in place of cyst 1

Leukoplakia in place of Reinke edema 2

Sulcus 1

Nodules 2

Cyst 1

Polyp/nodule/cancer in place of Reinke edema 1

Nodules in place of sulcus 1

Nodules in place of Leukoplakia 1

Polyp/nodule/cancer in place of LPR 3

Hemorrhage/nodules in place of polyps 1

Polyp/nodule/cancer in place of unilateral paralysis 1

Cyst or polyps in place of granuloma 1

Inaccurate detection of laryngeal stent 1

Inaccurate detection of VF edema 2

Inaccurate detection of VF mass 2

Inaccurate documentation of VF paralysis 5

Inaccurate documentation of glottic insufficiency 2

Nondetection of lesions or conditions 3

Granuloma 1

Cordectomy 1

Anterior commissure synechia 1

ChatGPT-4 inaccurately analyzed 29 clinical images for a total of 31

inaccuracies. Indeed, some cases had several inaccuracies related to the

image analysis by ChatGPT-4.

Abbreviations: ChatGPT-4, Chatbot Generative Pretrained Transformer-4;

LPR, laryngopharynge; N, number; VF, vocal fold.

Maniaci et al. 1111
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practitioners. On the one hand, there is an increasing number
of patients who use ChatGPT for symptom checking,
medical jargon interpreting, or medication management,18,19

making the assessment of ChatGPT's accuracy in providing
health care information important. On the other hand, the
large database underlying the information supplied by
ChatGPT can encourage its use by medical students,
residents, or young practitioners,20,21 who need to know
the limitations of the current versions carefully. As such,
ChatGPT‐4's interpretation of laryngological images is
inaccurate in most cases.

The primary limitations of the present preliminary
study are the low number of patients and the lack of
information about the hyperparameters of ChatGPT‐4.
Most large language models (LLMs) are nondetermi-
nistic and their outputs may vary with each run, which
may be curtailed by fine‐tuning specific hyperpara-
meters. Specifically, tuning the hyperparameters may
influence ChatGPT‐4's task performance, especially in
integrating mistakes and corrections into the algo-
rithms. The oversight of feedback provided to
ChatGPT‐4 after mistakes underscores the critical role
of hyperparameters in the machine learning process.
Moreover, ChatGPT‐4 is not a specific software for the
analysis of images, meaning that specific AI software
dedicated to clinical analysis could probably report a
higher performance score.

The hyperparameter information could be important
to better understand the relationship between the
accuracies of image analysis and primary diagnosis
making. Indeed, in the present study, authors observed
high accuracy in primary diagnosis making in patient
cases where ChatGPT‐4 provided an adequate image
analysis. However, it is difficult to know the influence of
the clinical information (medical history) or images on the
primary diagnosis accuracy. In other words, we cannot
know if the image analysis influenced the primary
diagnosis making or if it is the other way around. This
point requires further studies to better understand the
functioning of LLMs, such as ChatGPT‐4.

The originality and the assessment of the machine learning
process through human feedback and regenerated ChatGPT‐
4 responses were the primary strengths of our study. Indeed,
no study in the otolaryngology literature has evaluated
ChatGPT's performance in image analysis. However, its
potential to improve outputs after human feedback has been
theoretically suggested but not yet investigated.

Conclusion
ChatGPT‐4 may become a promising adjunctive tool in
clinical laryngology but its performance remains low in
the analysis of clinical images. Moreover, ChatGPT‐4
appears to be more efficient in providing therapeutic
options based on the clinical history and description of
findings rather than proposing the most adequate
additional examinations.
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