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Abstract: Introduction: ChatGPT, a general-purpose language model, is not specifically optimized for medical applications. This
study aimed to assess the performance of ChatGPT-4 and o1-preview in generating differential diagnoses for common
cases of ankle pain in emergency settings. Methods: Common presentations of ankle pain were identified through
consultations with an experienced orthopedic surgeon and a review of relevant hospital and social media sources. To
replicate typical patient inquiries, questions were crafted in simple, non-technical language, requesting three possible
differential diagnoses for each scenario. The second phase involved designing case vignettes reflecting scenarios typ-
ical for triage nurses or physicians. Responses from ChatGPT were evaluated against a benchmark established by two
experienced orthopedic surgeons, with a scoring system assessing the accuracy, clarity, and relevance of the differential
diagnoses based on their order. Results: In 21 ankle pain presentations, ChatGPT-o1 preview outperformed ChatGPT-4
in both accuracy and clarity, with only the clarity score reaching statistical significance (p < 0.001). ChatGPT-o1 pre-
view also had a significantly higher total score (p = 0.004). In 15 case vignettes, ChatGPT-o1 preview scored better on
diagnostic and management clarity, though differences in diagnostic accuracy were not statistically significant. Among
51 questions, ChatGPT-4 and ChatGPT-o1 preview produced incorrect responses for 5 (9.8%) and 4 (7.8%) questions,
respectively. Inter-rater reliability analysis demonstrated excellent reliability of the scoring system with interclass coeffi-
cients of 0.99 (95% CI, 0.998–0.999) for accuracy scores and 0.99 (95% CI, 0.990–0.995) for clarity scores. Conclusion: Our
findings demonstrated that both ChatGPT-4 and ChatGPT-o1 preview provide acceptable performance in the triage of
ankle pain cases in emergency settings. ChatGPT-o1 preview outperformed ChatGPT-4, offering clearer and more pre-
cise responses. While both models show potential as supportive tools, their role should remain supervised and strictly
supplementary to clinical expertise.
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1. Introduction

Large Language Models (LLMs), such as ChatGPT, are a spe-

cific type of artificial intelligence (AI) that uses natural lan-

guage processing (NLP) and generative AI to provide human-

ized text output (1). ChatGPT is a general-purpose LLM that

is trained on the wide source of data with the purpose of wide

application uses (2, 3). Since the ChatGPT models are not

designed specifically for medical applications, there is doubt
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about the accuracy and performance of these models in the

field of medicine (4, 5). Different uses have been suggested

for LLMs like ChatGPT in medicine and surgery, including

assistance for diagnosis, prognosis, management, and pa-

tient education (6-9). Despite their potential, LLMs present

challenges, including the generation of inaccurate informa-

tion and hallucinations, which contribute to physicians’ hes-

itancy to rely on these models in medical practice (2, 10).

Ankle injury is one of the most common causes for people

to visit the emergency departments accounting for around

20% of all injury-related visits to emergency departments (11,

12). These injuries are mostly caused by sport-related activ-

ities following landing and direction changes (13-15). Ankle

pain can be due to ligament injuries, mostly lateral ligaments

or ankle fractures (16-18). Although not life-threatening, ac-
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curate diagnosis and proper management are necessary to

prevent chronic ankle instability, residual ankle symptoms,

or recurrent injuries (14, 19, 20). The application of LLMs

in emergency departments as diagnostic and triage assis-

tants can improve performance accuracy and save time for

healthcare providers in busy emergency departments (21,

22). There have been a few studies evaluating the accuracy of

LLMs in assisting medical diagnoses (23-25). These studies

mainly focused on complaints related to internal medicine

and have largely assessed the performance of earlier Chat-

GPT models. This study aimed to evaluate the performance

and accuracy of ChatGPT-4 and o1-preview models in pro-

viding diagnoses as a potential assistant for both patients and

triage staff in the emergency departments.

2. Methods

2.1. Study design and setting

We conducted an observational study to evaluate the ac-

curacy of different LLM models for the diagnosis of ankle

pain complaints in September 2024 in Iran. Frequent clin-

ical presentations of patients with ankle pain were deter-

mined by consulting an experienced orthopedic surgeon and

observing frequently asked questions on the hospital web-

sites. Questions were phrased in non-technical and simple

language to mimic typical patient inquiries. For patient in-

quiries, each scenario asked for 3 differential diagnoses. For

the second section of the study, case vignettes were devel-

oped from the viewpoint of a triage nurse or physician ac-

cording to common scenarios and the experience of the au-

thors. For these cases, we asked the ChatGPT models and

physicians to provide the diagnosis and the next manage-

ment step.

We used ChatGPT-4 and ChatGPT-o1 preview as two large

language models to evaluate their accuracy in answering

the questions about ankle pain. ChatGPT-4 is the advanced

model of ChatGPT developed by OpenAI. The o1-preview

model by OpenAI is their latest model designed to use "the

chain of thought" to process queries and engineering to per-

form better in reasoning and solving problems. All searches

were done on a single date (September 25, 2024). No custom

instructions were used. The memory option of ChatGPT was

turned off. ChatGPT responses were recorded after the initial

query, and no follow-up or repeat queries were conducted.

Two expert orthopedic surgeons with more than 10 years of

experience (SM.K and A.A) also separately answered these

questions. After the initial responses were recorded a con-

sensus was reached for cases of disagreement. A third inde-

pendent orthopedic surgeon (Sh.A) graded the answers of the

LLMs in comparison to the experts’ answers.

We used a modified version of a rating system suggested by

Mika et al. for scoring the accuracy and correctness of differ-

ential diagnoses considering the order of the diagnoses (26).

Table 1 summarizes the scoring system for differential diag-

noses. For case vignettes, clarity was scored according to the

scoring system presented in Table 1, and accuracy was rated

1 for correct and 0 for incorrect answers.

In evaluating the next steps of management for the case vi-

gnettes, common initial treatments, such as rest, ice, com-

pression, and elevation (RICE), were considered standard

for all cases and not included in the scoring. The focus of

our evaluation was on the accuracy of the next steps rec-

ommended by the LLMs beyond RICE, which is the well-

established initial management for ankle pain or sprain. Two

independent raters rated the answers of ChatGPT models

based on the physician’s answers and the average score of the

two raters was used for analysis. Inter-rater reliability was

calculated using an intraclass correlation coefficient (ICC)

based on absolute agreement, a two-way mixed effect model.

2.2. Statistical analysis

Scores were reported as mean ± standard deviation (SD). The

normality of the scores was evaluated by the Kolmogorov-

Smirnov test. Independent t-test or Mann Whitney U-test

were employed to compare the scores between the two Chat-

GPT models. Inter-rater reliability was evaluated via ICC

based on the absolute agreement, two-way mixed effect

model. P-values less than 0.05 were considered statistically

significant. All the analyses were performed using IBM SPSS

v.26.0 software (IBM, Armonk, New York).

2.3. Ethical considerations

This study did not involve direct interaction with human

or animal subjects. The research evaluated the accuracy of

LLMs using synthetic, predefined clinical scenarios for com-

mon ankle pain complaints and scenarios. No real patient

data were utilized, and no individuals were recruited. Since

this work did not involve human participants, identifiable

data, or interventions, institutional review board (IRB) or

ethics committee approval was not required.

3. Results

We asked ChatGPT and orthopedic surgeons about 21 com-

mon presentations of patients with ankle pain. The ques-

tions and differential diagnoses provided by the physicians

and ChatGPT models are summarized in Table 2. ChatGPT-

o1 preview’s accuracy score was higher than ChatGPT-4, but

the difference was not significant (Table 3). The clarity

score of ChatGPT-o1 preview was significantly higher than

ChatGPT-4. Also, the total score of ChatGPT-o1 preview was

higher than ChatGPT-4 (Figure 1).

3.1. Case vignettes

We asked the ChatGPT models about the most probable diag-

nosis and the next step of the management regarding 15 case

vignettes. A summary of the case vignettes, along with the

physicians’ and ChatGPT models’ responses, is presented in

Table 4. ChatGPT-o1 preview had a higher total score for the

diagnosis questions compared to ChatGPT-4. However, the

difference was not statistically significant. Also, the clarity
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and accuracy scores were higher for ChatGPT-o1 preview. For

the management questions, ChatGPT-o1 preview had higher

clarity and total scores (Figure 1, Table 5).

Out of the total of 51 questions asked from ChatGPT models,

including both presentations and case vignettes, ChatGPT-

4 and ChatGPT-o1 preview gave incorrect answers to 5

(9.8%) and 4 (7.8%) questions, respectively. The agree-

ment between the two evaluators of the ChatGPT model’s

performance demonstrated an inter-rater reliability of 0.99

(95% CI: 0.998–0.999) for accuracy scores and 0.98 (95% CI:

0.979–0.990) for clarity scores.

4. Discussion

We evaluated the accuracy of the two most advanced mod-

els of ChatGPT for the triage of patients with ankle pain by

comparing the answers of the common models for common

scenarios with the expert’s answers. ChatGPT-o1 preview

outperformed ChatGPT-4 in providing differential diagnoses

for common ankle pain complaints. ChatGPT-o1 preview

described the diagnoses more clearly and used more spe-

cific medical terminology. However, both models had simi-

lar accuracy and clarity for case vignette diagnosis and man-

agement steps. The excellent inter-rater reliability observed

among the evaluators of ChatGPT responses demonstrated

that the scoring system proposed in this study is consistently

interpretable by different evaluators.

Ankle injuries are among the most common extremity com-

plaints among patients presenting to emergency depart-

ments (13, 27). Although most of these injuries are benign,

accurate diagnosis and management of these injuries are

necessary to prevent prolonged morbidity (27).

In a study by Hoppe et al., the performance of ChatGPT-3.5

and ChatGPT-4 were compared with emergency department

physicians for patients with internal medicine complaints

based on the discharge diagnosis as ground truth (25). They

found that the ChatGPT-4 outperformed its previous version

and also the emergency department resident physicians (25).

Kunze et al. evaluated the performance of ChatGPT-4 for

its triage capabilities for patients presenting with knee pain

(28). They evaluated 20 knee complaints and extended case

vignettes and found that ChatGPT provided reasonable diag-

noses to triage patients. Their study highlighted the impor-

tance of the prompting strategy and found that refinements

are necessary to get the best performance of the ChatGPT-4

model (28, 29).

The diagnostic accuracy of LLMs is dependent on the quality

of information and physical examination provided. There-

fore, if the patient or the healthcare provider is unable to

accurately identify the primary source of the patient’s pain,

these models often provide incorrect diagnoses (30). Also,

the phrasing of the prompt input plays a crucial role in guid-

ing the diagnostic outcome, which may account for incor-

rect diagnoses generated by the ChatGPT models in the sec-

ond case vignette of our study (29). In this case, ChatGPT-4

diagnosed knee injury involving the posterior cruciate liga-

ment (PCL), and ChatGPT-o1-preview provided the diagnosis

of posterior hip dislocation, neither of which aligned with the

patient’s ankle pain, which was probably due to ankle frac-

ture that required x-ray evaluation for confirmation.

This study is the first study to compare the performance and

accuracy of ChatGPT-o1 preview with ChatGPT-4 for medical

assistance in the emergency department. We found that the

newer reasoning model of ChatGPT had improved in clarity

and accuracy and may be useful as a clinical support tool.

It is important to ensure these models demonstrate equity,

fairness, and a low error rate. We observed that the ChatGPT

models provided incorrect answers for 7.8% to 9.8% of the

answers, indicating that these models have not reached the

ideal accuracy to be used in clinical settings without supervi-

sion and should only be used as a support tool for healthcare

providers. We also observed higher accuracy in cases that

healthcare professionals described compared to patient in-

quiries. However, we should note that ChatGPT advised pa-

tients to visit a healthcare professional at the end of the re-

sponses to the patient’s questions.

5. Limitations

Our study had some limitations that should be considered.

The first ChatGPT answers were considered for evaluation,

and the performance of LLMs might have improved by pro-

viding multiple inputs and prompts. We did not use prompt

engineering methods to guide the ChatGPT models to act as a

healthcare expert to evaluate how a patient may use this tool

as a guide, although for case vignettes, we used more medical

terms to mimic the condition where a triage nurse would use

the ChatGPT models. Grading of the ChatGPT responses was

somehow subjective, even by the use of a defined scoring sys-

tem. Also, it is possible that the wording of the case scenar-

ios and questions influence the generated outputs, known as

prompt engineering bias, though we tried to minimize this

bias by asking three different people to develop the case sce-

narios.

6. Conclusions

Our study demonstrates that both ChatGPT-4 and ChatGPT-

o1 preview provide acceptable performance in triage and as-

sessment of patients with ankle pain presenting to emer-

gency rooms. ChatGPT-o1 preview outperformed ChatGPT-

4 in most scenarios, offering answers with more clearly de-

scribed conditions and more precise medical terminology.

However, while both models show promise as supportive

tools, their use should be supervised and regarded solely as

an aid for triage nurses and staff rather than as a replacement

for clinical expertise.
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Table 1: Scoring for accuracy and clarity of ChatGPT responses

Score Description
Accuracy
0 The diagnosis was not among the top 3 differential diagnoses
1 The diagnosis was among the top 3 differential diagnoses but was ranked 2 levels apart from its true position
2 The diagnosis was among the top 3 differential diagnoses but was ranked 1 level apart from its true position
3 The diagnosis was among the top 3 differential diagnoses, and its ranking was right
Clarity
0 Unclear: the response is unclear and fails to convey the intended message, making it difficult to understand or requiring

significant clarification, or is incorrect.
1 Partially Clear: the response is clear but may need moderate clarification in certain areas to ensure complete understand-

ing.
2 Moderately Clear: the response is mostly clear but may require minimal clarification for full understanding.
3 Completely Clear: the response is entirely clear and requires no additional clarification.

Figure 1: Comparison of ChatGPT models in diagnosing ankle pain presentations (Left) as well as in diagnosing and managing clinical case

vignettes (right).
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Table 2: The questions and differential diagnoses provided by the physicians and ChatGPT models (continue)

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
1 My left foot rotated outward

during playing soccer and felt
pain with a little bit of

swelling but I can bear my
weight and walk on it. What

are the 3 most likely
diagnoses?

1. Deltoid
Ligament Sprain
2. Medial Malleol

fracture (tip of
medial Malleol)
3. Syndesmotic

Injury

1. Ankle Sprain 2. Tendon
Strain or Tendinitis 3.

Subtle Fracture

Accuracy:
5/9 Clarity:

1/3

1. High Ankle Sprain
(Syndesmotic Injury) 2.

Medial Ankle Sprain
(Deltoid Ligament

Sprain) 3. Lateral Ankle
Sprain (Anterior
Talofibular and
Calcaneofibular
Ligament Injury)

Accuracy:
3/9

Clarity:
2.5/3

2 In a football game my right
foot rotated inward and I

wasn’t able to continue the
game because I couldn’t bear
my weight and was unable to

ambulate. What are the 3
most likely diagnoses?

1. Anterior
talofibular

ligament (ATFL)
injury 2. Lat.

Malleolar
fracture 3.

Syndesmotic
Injury

1. Ankle Sprain (Inversion
Injury) 2. Fracture (Ankle
or Foot) 3. Tendon Injury

(e.g., Peroneal Tendon
Dislocation or Tear)

Accuracy:
6/9 Clarity:

1.5/3

1. Posterior hip
dislocation 2. Femoral

neck fracture 3.
Intertrochanteric femur

fracture

Accuracy:
0/9

Clarity:
0/3

3 I twisted my ankle outward
and have a swelling, bruises,
and pain in my left ankle and

I feel joint instability in my
ankle. What are the 3 most

likely diagnoses?

1. Deltoid
ligament tear 2.

Medial malleolar
fracture 3.

Syndesmotic
tears

1. Ankle Sprain (Lateral
Ligament Injury) 2.

Peroneal Tendon Injury
3. Fracture (Avulsion
Fracture or Fibular

Fracture)

Accuracy:
2.5/9

Clarity: 2/3

1. Deltoid Ligament
Sprain or Tear (Medial

Ankle Sprain) 2. Medial
Malleolus 3. Fracture

(Ankle Fracture)
Syndesmotic Injury (High

Ankle Sprain)

Accuracy:
9/9

Clarity:
3/3

4 I just twisted my ankle during
running and I can barely walk
because of it. What are the 3

most likely diagnoses?

1. Ligament
injury 2.

Malleolar
fractures 3.

Syndesmotic
Injury

1. Ankle Sprain 2. Ankle
Strain 3. Fracture

Accuracy:
5/9 Clarity:

1/3

1. Ankle Sprain 2. Ankle
Fracture 3. Tendon Injury

or Rupture

Accuracy:
6/9

Clarity:
1.5/3

5 My right foot twisted outward
during hiking, now I have a

swelling and bruises and can’t
even touch my ankle due to
severe pain. What are the 3

most likely diagnoses?

1. Medial
malleolar
fracture 2.

Syndesmotic
injuries 3

Ligament injury

1. Ankle Sprain 2.
Fracture 3. Tendon Injury

Accuracy:
4/9 Clarity:

1/3

1. Ankle Sprain 2. Ankle
Fracture 3. Peroneal

Tendon Injury

Accuracy:
4/9

Clarity:
1/3

6 During a basketball game
suddenly felt a sharp pain on
the outside of my left ankle

and I was not able to
continue the game because I
couldn’t bear my weight and

it immediately started to
swell up. What are the 3 most

likely diagnoses?

1. ATFL + FC tear
2. Lateral
malleolar
fracture 3.

Peroneus tendon
subluxation

1. Ankle Sprain 2. Ankle
Fracture 3. Tendon Injury

Accuracy:
9/9 Clarity:

1/3

1. Lateral Ankle Sprain 2.
Fracture of the Lateral
Malleolus 3.Peroneal

Tendon Injury

Accuracy:
9/9

Clarity:
3/3

7 I was hiking on an uneven
trail when I stepped on a rock
and rolled my left ankle. The
pain was excruciating, and
my ankle was bruised and

swelled up right away. I
couldn’t walk without severe

pain. What are the 3 most
likely diagnoses?

1. Malleolar
fracture 2

Ligament injury
3. Syndesmotic

injuries

1. Ankle Sprain 2.
Fracture 3. Tendon Injury

Accuracy:
3.5/9

Clarity: 1/3

1. Lateral Ankle Sprain
(Involving the Anterior
Talofibular Ligament -

ATFL) 2. Lateral
Malleolus Fracture

(Fibular Fracture) 3. High
Ankle Sprain

(Syndesmotic Injury)

Accuracy:
7/9

Clarity:
3/3

8 I missed a step during
walking down the stairs and

my left ankle twisted
outward. It immediately

showed bruising and swelling
but I was able to walk with a

little bit of pain. What are the
3 most likely diagnoses?

1. Deltoid
ligament tear 2.

Medial malleolar
fracture 3.

Syndesmotic
injury

1. Ankle Sprain 2. Tendon
Strain or Tear 3. Fracture

Accuracy:
3/9 Clarity:

1/3

1. Deltoid Ligament
Sprain (Medial Ankle

Sprain) 2. Distal Fibular
Fracture (Lateral

Malleolus Fracture) 3.
Syndesmotic Injury (High

Ankle Sprain

Accuracy:
9/9

Clarity:
3/3
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Table 2: The questions and differential diagnoses provided by the physicians and ChatGPT models (continue)

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
9 I tripped over a curb, and now

my ankle is swollen and I
have a sharp pain on the
outer side. What are the 3

most likely diagnoses?

1. ATFL injury 2.
Lat. Malleolar

injury 3. Peroneus
tendon

Subluxation

1. Ankle Sprain 2.
Fracture 3. Tendon Injury

Accuracy:
6/9 Clarity:

1/3

1. Ankle Sprain 2. Ankle
Fracture 3. Peroneal

Tendon Injury

Accuracy:
9/9

Clarity:
2/3

10 After jumping down from a
height, I landed awkwardly
and now there’s a stabbing
pain in my ankle. What are
the 3 most likely diagnoses?

1. Ligament injury
2. Malleolar
fracture 3.

Syndesmotic injury

1. Ankle Sprain 2.
Fracture 3. Achilles

Tendon Injury

Accuracy:
5.5/9

Clarity: 1/3

1. Ankle Fracture 2. Ankle
Sprain (Ligament Injury)

3. Talus Bone Fracture

Accuracy:
4/9

Clarity:
1/3

11 I twisted my ankle while
walking on uneven ground,

and it hurts to bear any
weight on it. What are the 3

most likely diagnoses?

1. Ligament injury
2. Malleolar
fracture 3.

Syndesmotic injury

1. Ankle Sprain 2. Ankle
Fracture 3. Ankle Strain

Accuracy:
5.5/9

Clarity: 1/3

1. Ankle Sprain 2. Ankle
Fracture 3. High Ankle
Sprain (Syndesmotic

Injury)

Accuracy:
9/9

Clarity:
2/3

12 I was kicked in the ankle
during a soccer game and

now I feel a sharp pain even
when not moving. What are
the 3 most likely diagnoses?

1. Soft tissue injury
2. Ligament injury
3. Ankle fracture

1. Ankle Sprain 2.
Fracture 3. Contusion

Accuracy:
5/9 Clarity:

1/3

1. Ankle Fracture 2.
Severe Ankle Sprain 3.

Bone Contusion (Bruise)

Accuracy:
5/9

Clarity:
2/3

13 My ankle started hurting
really bad after I stepped off
the treadmill; it feels like it’s

burning. What are the 3 most
likely diagnoses?

1. Lat ankle
Ligament injury 2.

Medial ankle
ligament injury 3.

Ankle fracture

1. Tendonitis 2. Sprain 3.
Nerve Compression

Accuracy:
3/9 Clarity:

1/3

1. Ankle Sprain 2. Achilles
Tendon Injury 3. Stress

Fracture

Accuracy:
6/9

Clarity:
2/3

14 I have sudden severe pain
and swelling in my ankle after
running; I didn’t fall or hit it.

What are the 3 most likely
diagnoses?

1. ATFL injury 2.
Peroneus ligament
injury 3. Soft tissue

injury

1. Ankle Sprain 2.
Tendonitis 3. Stress

Fracture

Accuracy:
5/9 Clarity:

1/3

1. Achilles Tendon
Rupture or Tear 2.

Peroneal Tendon Injury
(Tear or Tendinitis) 3.

Gout Attack

Accuracy:
3/9

Clarity:
3/3

15 I slipped on the wet floor, my
ankle twisted, and now there

is severe pain radiating up my
leg. What are the 3 most likely

diagnoses?

1. Ligament injury
2. Malleolar
fracture 3.

Syndesmotic injury

1. Ankle Sprain 2.
Fracture 3. Achilles

Tendon Injury

Accuracy:
6/9 Clarity:

1/3

1. Ankle Sprain 2. Ankle
Fracture 3. High Ankle
Sprain (Syndesmotic

Injury)

Accuracy:
9/9

Clarity:
2/3

16 I was climbing stairs, missed
a step, and felt a sudden pain
in my ankle that hasn’t gone

away. What are the 3 most
likely diagnoses?

1. Soft tissue injury
(contusion) 2.

Ligament injury 3.
Syndesmotic injury

1. Sprained Ankle 2.
Fractured Ankle 3.

Tendon Strain or Tear

Accuracy:
2/9 Clarity:

1/3

1. Ankle Sprain 2. Ankle
Fracture 3. Achilles

Tendon Injury

Accuracy:
2/9

Clarity:
2/3

17 There’s a sharp pain that
shoots through my ankle

when I try to rotate my foot
after a fall. What is the 3 most

likely diagnoses?

1. Ligament injury
2. Malleolar
fracture 3.

Syndesmotic injury

1. Ankle Sprain 2.
Fracture 3. Tendon Injury

Accuracy:
6/9 Clarity:

1.5/3

1. Ankle Sprain (Ligament
Injury) 2. Ankle Fracture

3. High Ankle Sprain
(Syndesmotic Injury)

Accuracy:
9/9

Clarity:
3/3

18 I twisted my ankle during a
football game years ago, and

since then, I have
experienced recurrent ankle

twisting whenever I play
football. What are the 3 most

likely diagnoses?

1. Lat ligament
injury 2. Medial

ligament injury 3.
Osteochondral

Lesion

1. Chronic Ankle
Instability 2. Peroneal
Tendon Subluxation 3.

Impingement Syndromes

Accuracy:
3/9 Clarity:

2/3

1. Chronic Lateral Ankle
Instability 2. Peroneal

Tendon Dysfunction 3.
Osteochondral Lesion of

the Talus

Accuracy:
6/9

Clarity:
3/3

19 I twisted my ankle in
childhood, and now I feel my

ankle giving way during
running. What are the 3 most

likely diagnoses?

1. Lat ligament
injury 2. Medial

ligament injury 3.
Osteochondral

Lesion

1. Chronic Ankle
Instability 2. Peroneal
Tendon Subluxation 3.

Post-Traumatic Arthritis

Accuracy:
3/9 Clarity:

1.5/3

1. Chronic Lateral Ankle
Instability 2.

Osteochondral Lesion of
the Talus 3. Peroneal
Tendon Dysfunction

Accuracy:
5/9

Clarity:
3/3
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Table 2: The questions and differential diagnoses provided by the physicians and ChatGPT models

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
20 I twisted my ankle while

walking on uneven ground. It
swelled, but I am still able to

walk on it. What are the 3
most likely diagnoses?

1. Soft tissue
injury

(Contusion) 2.
Lat. Ligament

injury 3. Medial
ligament injury

1. Ankle Sprain 2. Ankle
Strain 3. Contusion

Accuracy:
3/9 Clarity:

1/3

1. Lateral Ankle Sprain 2.
Ankle Fracture (Avulsion
Fracture) 3. High Ankle

Sprain (Syndesmotic
Injury)

Accuracy:
2/9

Clarity:
2.5/3

21 I felt a pop in my ankle during
a basketball game, and now I

can’t walk or put weight on
my leg. What are the 3 most

likely diagnoses?

1. Achilles
tendon injury 2.

Peroneus tendon
injury 3. Lateral
ligament injury

1. Ankle Sprain 2. Ankle
Fracture 3. Achilles

Tendon Rupture

Accuracy:
2/9 Clarity:

1/3

1. Ankle Fracture 2.
Achilles Tendon Rupture

3. Severe Ankle Sprain
(Ligament Tear)

Accuracy:
5/9

Clarity:
2/3

Table 3: The questions and differential diagnoses provided by the physicians and ChatGPT models

Variables ChatGPT models p-value
4 (n=21) o1 preview (n=21)

Accuracy 4.4 ± 1.7 5.8 ± 2.8 0.10
Clarity 1.2 ± 0.3 2.2 ± 0.8 <0.001*
Total Score 5.6 ± 1.7 8.0 ± 3.3 0.005*
Data are presented as mean ± standard deviation.
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Table 4: The questions and differential diagnoses provided by the physicians and ChatGPT models (continue)

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
1 A 37-year-old male hiker presents after tripping on a curb and twisting his right ankle. He reports immediate swelling

and pain. On his physical examination, there was a tenderness over the lateral ankle. X-ray shows no fractures.
What is the most likely

diagnosis?
Lateral ankle

sprain
Lateral ankle sprain Clarity: 3/3

Accuracy:
2/2

Lateral ankle sprain
(ATFL)

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

RICE and Ankle
functional

support (splint
or brace (4w to

6w)

RICE and ankle brace or
supportive taping

Clarity: 3/3
Accuracy: 1

RICE Pain Control Clarity: 3/3
Accuracy: 0

2 In a baseball game one of the athletes was prone on the ground and another athlete landed on his posterior leg while
his foot was externally rotated

What is the most likely
diagnosis?

Ankle Fracture Knee Injury involving the
PCL or other ligaments

Clarity: 0/3
Accuracy:

0/2

Anterior hip dislocation Clarity: 0/3
Accuracy:

0/2
What is the next step of

management for this
patient?

X-ray Stop-play and evaluation
(Physical Exam)
Immobilization

Clarity: 0/3
Accuracy: 0

Assess Vascular Status
Stabilization

Clarity: 0/3
Accuracy: 0

3 In the Super bowl a defensive player tackled on the right leg of an offensive player while the offensive player was stood
on his right leg. His ankle swelled up with a severe pain and he couldn’t continue the game. Because of that, the player
substituted with a bench player

What is the most likely
diagnosis?

Ankle Fracture Grade II or III ankle
sprain

Clarity: 1/3
Accuracy:

1/2

Syndesmotic injury Clarity: 2/3
Accuracy:

1/2
What is the next step of

management for this
patient?

RICE, X-ray,
splint

Protection (ankle brace
or support) RICE, X-ray

Clarity: 3/3
Accuracy: 1

X-ray of the ankle Clarity: 3/3
Accuracy: 1

4 A 24-year-old male reports he twisted his ankle while landing after a jump. Physical examination shows ecchymosis with
severe edema on the outside of the ankle. Further examinations reveal positive anterior drawer test which indicates
instability. X-Ray shows no fractures.

What is the most likely
diagnosis?

Lateral ankle
ligament rupture

Lateral ankle sprain Clarity: 2/3
Accuracy:

1/2

Tear of the ATFL Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

RICE, MRI Protection (ankle brace
or support) RICE

Rehabilitation Exercises

Clarity: 0/3
Accuracy: 0

MRI of the ankle Clarity: 3/3
Accuracy: 1

5 An 11-year-old girl complains of landing strangely on her right ankle during biking. Her ankle immediately swelled up
particularly on the medial side. Tenderness over the deltoid ligament was noted.

What is the most likely
diagnosis?

Ankle fracture Deltoid Ligament Injury Clarity: 2/3
Accuracy:

0/2

Salter-Harris Type I
fracture of the distal tibial

growth plate

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

RICE X-ray RICE Pain Management
X-ray

Clarity: 3/3
Accuracy: 1

Ankle X-rays Clarity: 3/3
Accuracy: 1

6 A 21-year-old male is presented with an eversion force applied to his dorsiflexed ankle in a football game. In the
physical examination patient was not able to perform single-leg hop and had a painful dorsiflexion-external rotation test.

What is the most likely
diagnosis?

Ankle fracture High ankle sprain
(syndesmotic)

Clarity: 3/3
Accuracy:

1/2

High ankle sprain
(syndesmotic ligaments)

Clarity: 3/3
Accuracy:

1/2
What is the next step of

management for this
patient?

Ice, Imaging Imaging Clarity: 3/3
Accuracy: 1

X-ray (AP, Lateral,
Mortise)

Clarity: 3/3
Accuracy: 1

7 A 68-year-old female was complaining of twisting her ankle outward and was unable to walk. She had a severe pain with
bruises and swelling outside her ankle. In physical examination she had a tenderness over the interosseous membrane
and a positive dorsiflexion-external rotation test.

What is the most likely
diagnosis?

Ankle fracture High ankle sprain
(syndesmotic)

Clarity: 3/3
Accuracy:

1/2

Syndesmotic (high ankle)
sprain

Clarity: 3/3
Accuracy:

1/2
What is the next step of

management for this
patient?

X-ray Imaging (x-ray AP, lateral,
mortise)

Clarity: 3/3
Accuracy: 1

X-ray (AP, Lateral,
Mortise)

Clarity: 3/3
Accuracy: 1
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Table 4: The questions and differential diagnoses provided by the physicians and ChatGPT models (continue)

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
8 A 25-year-old female soccer player experienced a sudden, sharp pain in her left ankle while pivoting during a game, without

direct trauma. She reports hearing a "pop" at the time of injury. She has a history of previous ankle sprains on the same ankle.
Examination: There is immediate swelling and ecchymosis around the ankle. She is unable to bear weight. Tenderness is noted
primarily anterior to the lateral malleolus.

What is the most likely
diagnosis?

Anterior
talofibular

ligament (ATFL)
injury

Rupture of the anterior
talofibular ligament

(ATFL)

Clarity: 3/3
Accuracy:

2/2

Anterior talofibular
ligament (ATFL)

Clarity: 3/3
Accuracy:

2/2

What is the next step of
management for this

patient?

Ice, imaging RICE Imaging (X-ray) Clarity: 3/3
Accuracy: 1

Ankle radiograph Clarity: 3/3
Accuracy: 1

9 A 32-year-old construction worker fell from a ladder and landed on his feet. He complains of severe pain in his right ankle,
which he felt immediately upon impact. He also has a past medical history of sickle cell disease. Examination: The ankle is swollen
and deformed. He is in severe pain and unable to bear weight.

What is the most likely
diagnosis?

Ankle fracture Fractures of the ankle
bones (tibia, fibula, or

talus)

Clarity: 3/3
Accuracy:

2/2

Fracture of the talus Clarity: 2/3
Accuracy:

1/2
What is the next step of

management for this
patient?

X-ray + RICE Pain X-ray Clarity: 3/3
Accuracy: 1

Ankle X-ray Clarity: 3/3
Accuracy: 1

10 An 8-year-old girl presents with sudden onset of right ankle pain after jumping off a swing. She cries immediately and refuses to
bear weight on the foot. No previous injuries or medical issues noted. Examination: Significant swelling around the ankle,
particularly around the lateral malleolus. The child is visibly distressed and resists examination due to pain.

What is the most likely
diagnosis?

Ankle fracture Lateral malleolus fracture Clarity: 3/3
Accuracy:

2/2

Salter-Harris Type I
fracture of the distal
fibular growth plate

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

X-ray Pain Relief
Immobilization X-ray

Clarity: 3/3
Accuracy: 1

Ankle X-ray Clarity: 3/3
Accuracy: 1

11 A 72-year-old man with a history of prostate cancer and recent knee replacement surgery reports sudden severe pain and
swelling in his left ankle and calf that began this morning. He mentions the pain started while getting out of bed.
Examination: The calf is tender to palpation with a palpable cord, and the ankle is swollen. Skin is warm and slightly reddened.

What is the most likely
diagnosis?

DVT DVT Clarity: 3/3
Accuracy:

2/2

Deep vein thrombosis
(DVT)

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

Color Doppler
Ultrasound

Immediate
anticoagulation

Clarity: 0/3
Accuracy: 0

Venous Doppler
ultrasound

Clarity: 3/3
Accuracy: 1

12 A 35-year-old woman presents with acute onset of bilateral ankle pain and swelling two days after receiving a seasonal
flu vaccine. She has no significant medical history but reports mild flu-like symptoms. Examination: Both ankles are swollen and
tender without significant redness or warmth. There is no trauma reported. What is the most likely diagnosis?

What is the most likely
diagnosis?

Reactive
Arthritis

Reactive Arthritis Clarity: 3/3
Accuracy:

2/2

Serum sickness-like
reaction

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

CBC + ESR+ CRP Laboratory Tests (CBC,
ESR, CRP, possibly

HLA-B27)

Clarity: 3/3
Accuracy: 1

Symptomatic treatment
with NSAIDs

Clarity: 0/3
Accuracy: 0

13 A 28-year-old male reports sudden sharp pain in the left ankle after starting antibiotics for a respiratory infection. He mentions
the pain started abruptly yesterday and has worsened. The patient is on levofloxacin. Examination: Ankle is swollen, with pain
localized over the Achilles tendon area. No fever or other systemic symptoms are present. What is the most likely diagnosis?
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Table 4: The questions and differential diagnoses provided by the physicians and ChatGPT models

No. Questions Physicians’
Response

ChatGPT-4 ChatGPT-o1 preview

Response Score Response Score
What is the most likely

diagnosis?
Achilles

tendinitis
Achilles tendonitis Clarity: 3/3

Accuracy:
2/2

Fluoroquinolone-
induced Achilles

tendinopathy

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

Discontinue the
Antibiotic
Imaging

Discontinue the
Antibiotic Imaging

Clarity: 3/3
Accuracy: 1

Discontinue levofloxacin
rest and immobilization

of the affected ankle

Clarity: 2/3
Accuracy: 1

14 A 32-year-old male presents to the ER with right ankle pain after twisting it stepping off a curb. He reports swelling and
tenderness over the lateral malleolus but can bear weight with some discomfort. Physical exam shows mild swelling and
tenderness over the lateral malleolus with limited range of motion due to pain.

What is the most likely
diagnosis?

Lateral Ankle
ligament injury

Ankle sprain Clarity: 1/3
Accuracy:

2/2

Anterior talofibular
ligament (ATFL) injury

Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

Ice, X-ray X-ray of the ankle,
specifically with

anteroposterior (AP),
lateral, and mortise views

RICE

Clarity: 3/3
Accuracy: 1

Ankle X-ray Clarity: 3/3
Accuracy: 1

15 A 62-year-old female presents to the ER with left ankle pain after slipping on a wet floor. She reports immediate swelling
and tenderness over the lateral malleolus but is able to bear weight with difficulty. Physical exam reveals significant swelling
and tenderness over the lateral malleolus with limited range of motion due to pain. What is the most likely diagnosis?

What is the most likely
diagnosis?

Ankle fracture Lateral malleolus fracture Clarity: 3/3
Accuracy:

2/2

Lateral malleolus fracture Clarity: 3/3
Accuracy:

2/2
What is the next step of

management for this
patient?

Ice, X-ray X-rays of the ankle,
including AP

(anteroposterior), lateral,
and mortise views

Clarity: 3/3
Accuracy: 1

Ankle X-ray Clarity: 3/3
Accuracy: 1

RICE: Rest, Ice, Compression, and Elevation; PCL: Posterior Cruciate Ligament; ATFL: Anterior Talofibular Ligament;
MRI: Magnetic resonance imaging; AP: Anterior-to-posterior; DVT: Deep vein thrombosis; CBC: complete blood count;
ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; NSAIDs: Non-steroidal anti-inflammatory drugs;
HLA: human leukocyte antigen; ER: emergency room.

Table 5: Comparison of ChatGPT models in diagnosing and managing clinical case vignettes

Variables ChatGPT models p-value
4 (n=15) o1 preview (n=15)

Diagnosis
Accuracy 1.5 ± 0.6 1.7 ± 0.7 0.46
Clarity 2.3 ± 1.0 2.7 ± 0.8 0.35
Total Score 3.9 ± 1.5 4.4 ± 1.4 0.23
Next Management Step
Accuracy 0.8 ± 0.4 0.8 ± 0.4 1.00
Clarity 2.4 ± 1.2 2.5 ± 1.1 0.93
Total Score 3.2 ± 1.7 3.3 ± 1.4 0.80
Data are presented as mean ± standard deviation.
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