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ABSTRACT

BACKGROUND: This study aims to evaluate the performance of ChatGPT-40 in thoracic trauma management by comparing its
responses to established clinical guidelines.

METHODS: Five major thoracic surgery guidelines were reviewed, including the Advanced Trauma Life Support (ATLS) Guidelines
2018, Eastern Association for the Surgery of Trauma (EAST) Guidelines 2020, Evaluation and management of traumatic pneumotho-
rax: A Western Trauma Association critical decisions algorithm 2022, European Trauma Course (ETC) Guidelines 2016, and the Na-
tional Institute for Health and Care Excellence (NICE) Guidelines for Trauma 2020. Fifty open-ended questions were developed based
on these guidelines and submitted to ChatGPT-4o. Five thoracic surgery specialists evaluated the artificial intelligence (Al) responses
using a 5-point Likert scale.

RESULTS: ChatGPT-40 achieved an average score of 4.76+0.57 on the 50-question evaluation. ChatGPT-40 excelled in questions
derived from well-defined guidelines, demonstrating its ability to synthesize and apply guideline-based medical knowledge. Its perfor-
mance aligns with previous studies in urological trauma and emergency medicine, which reported similar reliability. However, its reli-
ance on pre-existing data limits its effectiveness in addressing highly nuanced or novel clinical scenarios. These findings underscore its
potential as a complementary tool in guideline-driven medical contexts while emphasizing the need for clinical oversight in complex
cases.

CONCLUSION: ChatGPT-40 performed strongly in thoracic trauma management questions, demonstrating minimal errors and high
reliability. These results suggest it could serve as a valuable support tool for clinical decision-making, particularly in scenarios guided
by established protocols. Further exploration into broader medical domains is warranted.

Keywords: Thoracic trauma; clinical decision support systems; artificial intelligence in medicine; guideline adherence; natural language
processing.

Artificial intelligence (Al) and natural language process-
ing (NLP) tools have emerged as innovative aids in medical

INTRODUCTION

Thoracic trauma is a significant cause of morbidity and mor-
tality worldwide, accounting for up to 25% of trauma-related

decision-making. Al models such as OpenAl’s ChatGPT have
shown promise in synthesizing and contextualizing large vol-

deaths.['Z Prompt and accurate diagnosis, coupled with timely
intervention, is critical for improving outcomes. Over the past
two decades, various clinical guidelines have been developed
to standardize the management of thoracic trauma.>”!

umes of medical literature.®% Previous studies have evaluated
ChatGPT’s performance in various medical specialties, includ-
ing its role in urological traumal'” and clinical oncology,!'"
demonstrating its potential to support clinicians in decision-
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making. However; its performance in the domain of thoracic
trauma remains underexplored.

Thoracic injuries encompass a wide spectrum, ranging from
simple rib fractures to life-threatening conditions like tension
pneumothorax and flail chest. The complexity of thoracic
trauma management is compounded by its dependence on
rapidly evolving evidence-based practices.l'? Guideline adher-
ence has been shown to improve outcomes, but variations
in practice persist due to factors such as lack of awareness,
clinical inertia, and resource limitations.I'® This underscores
the need for tools that can facilitate access to guideline-based
information and enhance clinical decision-making.

Recent evaluations of Al models suggest their utility in ad-
dressing these gaps by providing clinicians with concise,
evidence-based answers to complex clinical questions.!'*!]
For instance, ChatGPT has been reported to perform well
in translating and summarizing clinical guidelines into action-
able recommendations.l'®! Additionally, its ability to engage in
interactive dialogue has the potential to simulate case-based
discussions, which are crucial in trauma scenarios where rapid
decisions are required.['”]

In this study, we sought to evaluate the performance of ChatG-
PT-40 in addressing thoracic trauma-related clinical questions
derived from five widely recognized guidelines, including the
Advanced Trauma Life Support (ATLS) Guidelines, the Eastern
Association for the Surgery of Trauma (EAST), the European
Trauma Course (ETC) Guidelines, the National Institute for
Health and Care Excellence (NICE) Guidelines, and the West-
ern Trauma Association Critical Decisions Algorithm.B71 By
comparing its responses to expert opinions, this study aims
to assess the model’s capability to provide accurate, guideline-
concordant answers and to explore its potential role in aug-
menting clinical practice in thoracic trauma management.

MATERIALS AND METHODS
Study Design

A descriptive cross-sectional study was designed to compare
ChatGPT-40’s responses with guideline-based recommenda-
tions. The study involved generating clinical questions from
established guidelines, obtaining answers from ChatGPT-4o,
and evaluating these answers using a standardized scoring
system reviewed by thoracic surgery experts.

Data Source and Question Development

Five well-recognized thoracic trauma management guidelines
were selected as the basis for question development:

* Advanced Trauma Life Support (ATLS) Guidelines, 2018.5!

* Eastern Association for the Surgery of Trauma (EAST) Prac-
tice Management Guidelines, 2020.1!

* Evaluation and Management of Traumatic Pneumothorax:
A Western Trauma Association Critical Decisions Algorithm,

840

2022.51
* European Trauma Course (ETC) Guidelines, 2016.1

* National Institute for Health and Care Excellence (NICE)
Guidelines for Trauma, 2020.1

Fifty open-ended clinical questions addressing critical aspects
of thoracic trauma management (e.g., pneumothorax, hemo-
thorax, flail chest, rib fractures) were developed by two tho-
racic surgery specialists who are also authors of this study.
Both had completed formal specialty training in thoracic sur-
gery and had active clinical experience in the management
of thoracic trauma. Their direct involvement in the design
and objectives of the study ensured that each question was
clinically relevant and explicitly linked to one or more of the
selected guidelines, thereby maintaining both accuracy and
comprehensiveness.

To illustrate the structure and clinical relevance of the ques-
tions and corresponding ChatGPT-40 responses, a represen-
tative question-answer pair is presented below.

Example Question:

Where is the appropriate surgical site for tube tho-
racostomy?

ChatGPT-40 Response:
Surgical Site:

Location: The fifth intercostal space, anterior to the mid-
axillary line (often referred to as the "safe triangle").

Landmarks: The tube should be inserted above the rib to
avoid the neurovascular bundle that runs along the bottom
of each rib. The site is chosen to allow drainage of air or fluid
from the pleural space.

ChatGPT-40 Query Process

Each of the 50 questions was entered into ChatGPT-4o using
a standardized format. The model was instructed to provide
concise, evidence-based answers relevant to the question.
No additional prompts or contextual clarifications were pro-
vided to simulate real-world clinical use.

All queries were conducted in December 2024 using the
ChatGPT web interface with the default GPT-40 model avail-
able at that time (GPT-40, May 2024 release). Each clinical
question was submitted only once to simulate real-world
conditions, particularly in time-sensitive clinical settings
where multiple iterations are not feasible. No adjustments
were made to model parameters such as temperature or ran-
domness, as these settings are not user-configurable through
the ChatGPT-40 web platform.

Evaluation of Responses

The responses were evaluated by five thoracic surgery spe-
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Table I.  Evaluation of clinical consensus among experts

Doctor |

Doctor 2 Doctor 3

Doctor 4

Doctor 5

Mean

Standard
Deviation

How many years have you been working
as a thoracic surgery specialist?

|. Which pathologies should be identified
and treated during the Primary Survey in
thoracic trauma?

2. Which pathologies should be identified
and treated during the Secondary Survey
in thoracic trauma?

3. How should tension pneumothorax
be diagnosed, and what is the treatment?

4. What clinical findings are observed in
tension pneumothorax?

5. How are the respiratory mechanics
disrupted in open pneumothorax?

6. What is the first intervention for open
pneumothorax outside the hospital?

7. How do you clinically differentiate
between tension pneumothorax and
massive hemothorax?

8. How is the diagnosis of pericardial
tamponade made following thoracic
trauma?

9. How can tension pneumothorax and
pericardial tamponade be differentiated
through physical examination?

10. How should a patient be managed if
they develop circulatory arrest and no
pulse is palpable after thoracic trauma?

Il1. What should be done before
air transport of a patient with
pneumothorax?

12. What are the indications for
thoracotomy in a patient with
hemothorax following thoracic trauma?

13. How is blunt cardiac injury
diagnosed, and what is the follow-up and
treatment?

14. What are the chest X-ray findings in
blunt aortic injury?

I5. On which side is traumatic
diaphragmatic rupture most common?
How is it diagnosed, and what are the
treatment principles?

16. What is the mechanism of blunt
esophageal rupture, and how is it
diagnosed? What are the treatment
principles?

17. What is the significance of
subcutaneous emphysema following
thoracic trauma?

1-10 Years

1-10 Years
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1-10 Years

More than 20 years

1-10 Years

4.6

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

4.8

0.00

0.89

0.00

0.45

0.45

0.45

0.00

0.00

0.45

0.45

0.45

0.45

0.45

0.45

0.00

0.45

0.00
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18. What complications can develop 5 5 5 5 5 5 0.00
after rib fractures?
19. How do lower rib fractures (I0th- 5 5 5 5 5 5 0.00

12th) differ from other rib fractures??

20. How should a patient be managed 5 5 5 5 5 5 0.00
if they have no palpable pulse but show

signs of life after a penetrating thoracic

injury?

21. How should a patient be managed if 5 5 5 5 4 4.8 0.45
they have no palpable pulse and no signs

of life after a penetrating thoracic injury?

22. Should emergency department 5 5 3 5 5 4.6 0.89
thoracotomy be performed in a patient

with extra-thoracic penetrating trauma

who has no palpable pulse but shows

signs of life?

23. Should emergency department 5 5 5 5 3 4.6 0.89
thoracotomy be performed in a patient

with extra-thoracic penetrating trauma

who has no palpable pulse and no signs

of life?

24. How should a patient be managed 5 5 5 5 4 4.8 0.45

if they have no palpable pulse but show
signs of life after blunt thoracic trauma?

25. How should a patient be managed if 5 5 5 5 4 4.8 0.45
they have no palpable pulse and no signs
of life after blunt thoracic trauma?

26. In pneumothorax diagnosis, should 5 5 5 5 4 4.8 0.45
inspiratory or expiratory X-rays be
preferred?

27. In a hemodynamically stable 5 5 5 4 4 4.6 0.55
patient with traumatic pneumothorax,

what criteria on X-ray and computed

tomography (CT) should indicate the

need for tube thora-costomy?

28. How is the differentiation made 5 5 | 5 4 4 1.73
between small and large pneumothorax?

29. If a patient with pneumothorax 5 5 5 5 4 4.8 0.45
has shortness of breath, should an

intervention (needle aspiration, chest

tube) be performed regardless of

pneumothorax size?

30. How should a small pneumothorax 5 5 5 5 5 5 0.00
without shortness of breath be
managed?

31. Is needle aspiration associated with a
shorter hospital stay compared to chest
tubes in pneumothorax management?

32. What should be done if needle 5 5 5 5 5 5 0.00
aspiration  fails in  pneumothorax
management?

33. Is there a role for large bore (>20 5 5 5 5 2 4.4 1.34
F) chest tubes in pneumothorax
management?

34. Should chest tubes in pneumothorax 5 5 5 5 4 4.8 0.45
management be routinely connected to
a suction system?
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35. Under what circumstances can a 5 5 5 5 4 48 0.45
patient with a history of pneumothorax

engage in scuba diving?

36. In pneumothorax management, 5 5 5 5 4 4.8 0.45
which is more successful: surgical or

chemical pleurodesis? Which patients

are more suitable for each option?

37. What is the most suitable agent for 5 5 5 5 4 4.8 0.45
chemical pleurodesis?

38. How is pneumothorax managed 5 5 5 5 4 4.8 0.45
during pregnancy?

39. Is prophylactic antibiotic use 5 5 5 5 2 44 1.34
necessary during chest tube placement
for traumatic pneumothorax?

40. How would performing chemical
pleurodesis on a patient with cystic
fibrosis and pneumothorax impact a
potential lung transplant?

41. Which imaging modality has a higher 5 4 5 5 3 4.4 0.89
diagnostic value for pneumothorax:
ultrasound or X-ray?

42. What are the indications for 5 5 4 5 4 4.6 0.55
intubation in flail chest?

43. What radiological findings are 5 5 4 5 4 4.6 0.55
observed in pulmonary contusion on a
chest X-ray?

44. What is the significance of a first rib 5 5 5 5 4 4.8 0.45
fracture?

45. Where is the appropriate surgical 5 5 5 5 4 48 0.45
site for tube thoracostomy?

46. In the emergency department, if 5 5 5 5 5 5 0.00
pneumothorax is not detected on

extended Focused Assessment with

Sonography for Trauma (eFAST) in

thoracic trauma, can it be excluded?

47. Only which patients should undergo 3 5 5 5 4 4.8 0.45
chest decompression (needle, finger,
chest tube) in the pre-hospital setting?

48. Which imaging studies should be 5 5 5 5 4 4.8 0.45
ordered first for a severely unstable

patient with respiratory distress

following chest trauma?

49. Is it appropriate to choose a CT scan 5 4 5 5 4 4.6 0.55
as the first imaging modality for thoracic
trauma in patients under |6 years old?

50. What is the first choice of analgesic 5 5 5 5 4 4.8 0.45
following major trauma?

cialists who participated voluntarily, following an open call Their years of experience in thoracic surgery—ranging from
distributed via a professional communication network among

. ) . . | to over 20 years—are detailed in Table |. A 5-point Likert
thoracic surgeons. All reviewers were certified specialists

with clinical experience in thoracic trauma management. scale was used for scoring, where:

Ulus Travma Acil Cerrahi Derg, September 2025, Vol. 31, No. 9 843
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I: Strongly Disagree — Incorrect or irrelevant response.
2: Disagree — Partially correct but missing key details.
3: Neutral — Adequate but lacking depth.

4: Agree — Comprehensive and correct.

5: Strongly Agree — Comprehensive, correct, and clinically
insightful.

Reviewers assessed the accuracy, relevance, and adherence of
the answers to guideline recommendations. Discrepancies in
scoring were resolved through consensus.

Statistical Analysis

The mean and standard deviation of scores were calculated
to determine ChatGPT-40’s overall performance. Statistical
significance was defined as p<0.05. Data were analyzed using
SPSS version 26.0 (IBM Corp., Armonk, NY, USA). The free-
marginal multirater kappa test was used to calculate inter-rat-
er reliability, with the tool available at “http://justusrandolph.
net/kappa/” utilized for the analysis.!'8]

Ethical Considerations

This study did not involve human or animal subjects and thus
did not require formal ethical approval. All data used were
derived from publicly available clinical guidelines. Reviewer
participation was voluntary, and no personal or identifiable
information was collected. According to the Declaration of
Helsinki, ethical committee approval was not required for this
study.

RESULTS

The mean score across all 50 questions was 4.76+0.57, indicat-
ing a high level of accuracy and adherence to guideline-based
recommendations (Table I). Median scores for all questions
were consistently 5.0, reflecting a high level of agreement
among reviewers regarding the model's performance. The
evaluation produced a free-marginal kappa value of 0.58, with
a 95% confidence interval of [0.51, 0.65], reflecting an inter-
mediate to good level of agreement among the raters.

ChatGPT-40 performed best on questions requiring clear,
guideline-based answers. For instance, it provided highly ac-
curate and consistent responses on topics such as the di-
agnosis of tension pneumothorax, which are determined
by standard protocols. While its performance on questions
requiring more nuanced clinical judgment was also generally
strong, slightly more variability was observed. Overall, there
was robust agreement among the evaluating doctors, as re-
flected by consistently high scores.

Questions on emergency management steps, such as needle
decompression for tension pneumothorax, received perfect
scores (5.0£0.0), emphasizing the tool’s utility in high-stakes
clinical scenarios.

844

In contrast, questions requiring the identification of clini-
cal findings or differential diagnosis displayed slightly varied
scores, with a mean of 4.6+0.89. This variability suggests that
while ChatGPT-40 provides accurate answers, its depth in
clinical reasoning could be further refined.

DISCUSSION

The findings of this study demonstrate that ChatGPT-4o per-
forms exceptionally well in answering clinical questions re-
lated to thoracic trauma, with a mean score of 4.76+0.57 on
a 5-point Likert scale, indicating high accuracy and adherence
to established guidelines.

Previous studies have explored the role of Al in trauma-re-
lated domains with promising results. For example, ChatGPT
has demonstrated robust performance in synthesizing uro-
logical trauma guidelines,!'” and Al models have been applied
in emergency medicine for prioritizing acute interventions.
[l These findings support the applicability of large language
models in structured, protocol-driven trauma care. However,
this study is one of the first to systematically evaluate the
application of ChatGPT-4o in thoracic trauma management,
addressing a critical gap in the literature.

The model’s ability to provide accurate and guideline-con-
cordant responses reflects its advanced natural language
processing capabilities. Questions involving straightforward
diagnostic and management protocols, such as tension pneu-
mothorax or chest tube placement, received perfect scores
(5.010.0), showcasing ChatGPT-40’s strength in synthesizing
well-established evidence. These findings are consistent with
other specialties, where Al tools excel in processing explicit
and structured data.?”

Additionally, ChatGPT-40’s interactive nature enables dynam-
ic querying, allowing clinicians to refine or expand upon initial
responses. This adaptability could be particularly valuable in
resource-limited settings or for less experienced practitio-
ners who might benefit from supplemental guidance.?'! The
high performance observed in this study highlights ChatGPT-
40’s utility as a decision-support tool in thoracic trauma man-
agement. By synthesizing complex guidelines into actionable
insights, it can enhance clinical efficiency, particularly in high-
pressure environments such as trauma centers.*?

Moreover, ChatGPT-40’s application extends beyond individ-
ual clinicians. It could potentially be integrated into electronic
health record (EHR) systems to provide real-time recom-
mendations during patient care.”® However, Al should not
replace clinical expertise but instead act as an adjunct, sup-
porting decision-making while allowing clinicians to exercise
their judgment.

CONCLUSION

This study underscores the potential of ChatGPT-40 as a reli-
able, guideline-concordant tool for thoracic trauma manage-
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ment. Its high performance, particularly in questions derived
from explicit guidelines, demonstrates its promise in aug-
menting clinical decision-making. However, careful consider-
ation of its limitations and integration with clinical expertise
is essential to maximize its impact on patient care.
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ORIJINAL CALISMA - 6Z

846

Torasik travmada ChatGPT-4o0 performansi: Kilavuzlara dayali kargilagtirmali
degerlendirme

AMAC: Bu calisma, Chat GPT-40'nun torakal travma yonetimindeki performansini, yanitlarini belirli klinik kilavuzlarla karsilastirarak degerlendir-
meyi amaglamaktadir.

GEREC VE YONTEM: Bes ana torakal cerrahi kilavuz incelendi; bunlar arasinda 2018 yilina ait Advanced Trauma Life Support (ATLS) Kilavuzlari,
2020 yilina ait Eastern Association for the Surgery of Trauma (EAST) Kilavuzlari, 2022 yilina ait Evaluation and Management of Traumatic Pneu-
mothorax: A Western Trauma Association Critical Decisions Algorithm, 2016 yilina ait European Trauma Course (ETC) Kilavuzlari ve 2020 yilina
ait NICE Trauma Kilavuzlar yer almaktadir. Bu kilavuzlara dayali olarak 50 agik uglu soru gelistirilmis ve Chat GPT-40'ya sunulmustur. Bes torakal
cerrahi uzmani, yapay zekanin yanitlarini 5 dereceli Likert Slgegi ile degerlendirmistir.

BULGULAR: Chat GPT-4o, 50 soruluk degerlendirmede ortalama 4.76+0.57 puan almisti. Chat GPT-4o, iyi tanimlanmis kilavuzlardan tiretilen
sorularda basarili olmus ve kilavuzlara dayali tibbi bilgiyi sentezleme ve uygulama yetenegini géstermistir. Performansi, Grolojik travma ve acil tip
alanindaki 6nceki calismalarla uyumludur ve benzer glivenilirlik bildirilmistir. Ancak, mevcut verilere dayali calismasi, oldukga ayrintili veya yeni klinik
senaryolari ele almadaki etkinligini sinirlamaktadir. Bu bulgular, kilavuz odakli tibbi baglamlarda, 6zellikle karmasik vakalarda klinik denetim gereklili-
gine vurgu yaparak, onun tamamlayici bir arag olarak potansiyelini vurgulamaktadir.

SONUC: Chat GPT-4o, torakal travma yonetimi sorularinda gliglii bir performans sergilemis, hatalari minimumda tutmus ve yliksek giivenilirlik
gostermistir. Bu sonuglar, 6zellikle belirlenmis protokollerle yonlendirilen senaryolarda, klinik karar verme siirecinde degerli bir destek araci olabi-
lecegini gostermektedir. Daha genis tibbi alanlarda daha fazla arastirma yapilmasi gereklidir.

Anahtar sozclikler: Dogal dil isleme; klinik karar destek sistemleri; kilavuzlara uyum; tipta yapay zeka; torakal travma.
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