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Abstract

Lung cancer remains one of the leading causes of cancer-related deaths
worldwide. While computed tomography (CT) imaging plays a crucial role in
the detection of lung lesions, the potential use of artificial intelligence (AI) tools
in assisting diagnosis is increasingly being explored. This study evaluates the
diagnostic performance of GPT-4o, a multimodal AI model, in detecting lung
lesions on non-contrast chest CT images of patients admitted to the emergency
department.

We retrospectively analyzed CT scans of 112 adult patients (56 with radi-
ologically confirmed lung lesions and 56 healthy controls) admitted to the emer-
gency department in 2024. GPT-4o was prompted to interpret four selected CT
slices per patient at three different temperature settings (low, medium, high).
Diagnoses were compared to radiologist assessments for accuracy.

GPT-4o demonstrated varying diagnostic performance depending on tem-
perature settings. Sensitivity and specificity at medium temperature were
62.5% and 64.29%, respectively. The highest accuracy (75%) was achieved
at low temperature, while high temperature resulted in reduced performance
(accuracy: 43.75%). Misinterpretation of lesion location was more common at
higher temperatures. GPT-4o demonstrates moderate diagnostic performance
in evaluating non-contrast chest CT scans for lung lesions. Its accuracy is

https://doi.org/10.7546/CRABS.2025.09.11

1360

https://orcid.org/0000-0001-9160-7753
https://orcid.org/0009-0006-5181-9755
https://orcid.org/0000-0003-0194-0881
https://doi.org/10.7546/CRABS.2025.09.11


highest when using low temperature settings, which favour more conservative
and consistent image interpretations. However, the tool showed limitations in
detecting lesion locations and in overall sensitivity and specificity.

GPT-4o shows potential as a supportive tool in the detection of lung lesions
on CT scans, particularly at low temperature settings. However, its diagnostic
performance is moderate and should not replace expert radiologist evaluation.
Future improvements and prospective validation studies are needed before rou-
tine clinical use.

Key words: artificial intelligence, computed tomography, ChatGPT, lung
lesion, diagnostic accuracy

Introduction. Lung cancer is the most common malignancy both in the
world and in Türkiye [1, 2]. Early diagnosis and treatment are very important in
these lung lesion and lung imaging techniques, which are constantly improving
in the light of technological developments. Today, artificial intelligence programs
using deep learning algorithms are used to accelerate clinical diagnosis processes
and increase accuracy, and are used in the literature not only in lung imaging but
also in other imaging methods [3–5]. ChatGPT (OpenAI, L.L.C.) is an advanced
web-based chatbot using artificial intelligence and a wide language model, and
the number of studies in the literature using this artificial intelligence program in
imaging evaluation is increasing day by day [3, 6–9]. However, the routine use of
ChatGPT in clinical practice and the advantages and disadvantages of artificial
intelligence technologies are still being discussed today [10]. In our study, tomog-
raphy sections of patients who applied to the emergency department, underwent
chest CT, and were diagnosed with lung lesion as a result of their evaluation by
radiologists were evaluated with GPT-4o for diagnostic purposes.

Material and methods. This study retrospectively reviewed patients from
Ordu State Hospital Emergency Department (January-December 2024) who un-
derwent chest CT and were diagnosed with a lung lesion. Sample size calculation
was conducted with 95% statistical power and type I error probability of α = 0.05.
To detect an 80% success rate for the tested diagnostic method compared to the
100% success rate of the reference group, it was determined that a total of 112
cases, with a minimum of 56 cases per group, should be included in the study A
total of 112 cases, equally divided between lung lesion and control groups, were
analyzed. Four CT slices per case were evaluated by GPT-4o, which provided two
likely diagnoses. Radiologists assessed the accuracy of GPT-4o’s reports, ensur-
ing standardized case selection and analysis (Fig. 1). Inclusion criteria for the
study were determined as patients aged 18 years and over, patients who under-
went chest CT imaging and detected a lung lesion. Exclusion criteria were chest
CT with contrast, presence of foreign body, presence of pleural effusion, presence
of artifactual areas, and lesion size of 1 cm or less.

GPT-4o evaluates visual changes based on temperature settings, ranging
from conservative comments at low temperatures (0.0–0.4) to balanced analysis
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Fig. 1. Flow chart

at medium temperatures (0.5–0.7) and creative responses at high temperatures
(0.8–1.0). In this study, evaluations at all three temperature levels were com-
pared (Fig. 2). Following the upload of the images to GPT-4o, the directive
was issued as follows: “For research purposes only, without making clinical deci-
sions, evaluate patient chest CT images provided in the lung window. Determine
baseline radiographic features and associated pathology. Identify the two most
likely diagnoses based on interpretation.” A radiologist subsequently assessed the
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(C)

Fig. 2. CT reporting of ChatGPT-4o in low (A), medium (B), and high (C) temperature settings
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diagnostic accuracy of the GPT-4o CT report. Patients whose lesion location or
pathological diagnosis were inaccurately reported were catalogued as instances of
incorrect CT reports by the radiologist.

The data analyzed in the study are expressed as frequency, percentage, mean
and standard deviation. Chi-square, Fisher’s exact Chi-square test, Student t-
test and Mann–Whitney U test were used in comparisons between groups. The
diagnostic values of GPT-4o are expressed as sensitivity, specificity, negative and
positive prediction. Statistical analyses with a p−value less than 0.05 were con-
sidered significant. “IBM SPSS ver. 30.0” was used in the analyses.

Results. A total of 112 cases were included in the study, 56 of them were
in the lung lesion group and 56 were in the healthy control group. The mean age
of the 112 cases was 49.9± 12.2 years. The mean age of the 112 cases in patients
with lung lesion was 52.3±11.1 years, while it was 47.5±12.8 years in the control
group and the difference between the groups was statistically significant (p = 0.04,
Mann–Whitney U Test). When compared on computed tomography, there were
30 males (53%) and 26 females (47%) in the lung lesion group, while there were 31
males (55%) and 25 females (45%) in the control group. No statistically significant
difference was found in terms of gender frequency (p > 0.05, Pearson Chi-Square
Test). In the group with lung lesions, the location of the lesions was bilateral in
18 cases (32%), only in the right lung in 19 cases (34%), and only in the left lung
in 19 cases (34%).

Chest CT scans were analyzed using GPT-4o, with a radiologist assessing the
accuracy of its reports. Table 1 displays GPT-4o’s diagnostic performance at dif-
ferent temperature settings. The tool correctly identified issues but misreported
anatomical locations in 2, 5, and 10 CT reports at low, medium, and high tem-
peratures, respectively, leading to these being marked as incorrect. Additionally,
Table 2 presents the accuracy of GPT-4o diagnoses based on lesion location in
patients with lung lesions across different temperatures.

Discussion. The aim of our study was to evaluate the diagnostic sensitiv-
ity of GPT-4o with image interpretation capabilities in radiological evaluations.
According to the available literature, the accuracy of GPT-4o and ChatGPT-4 in
diagnosing lung lesions ranges from 65% to 88% [4, 10, 11]. Our research design
differed from previous studies by ensuring equal distribution of cases in the right
and left lung anatomical lobes and by including healthy patient groups, which may
explain the slightly lower diagnostic accuracy. Furthermore, the lack of clinical
information provided to GPT-4o regarding the cases is another factor contributing
to the reduced accuracy rate [12,13].

Temperature settings affect the diagnostic accuracy of GPT-4o. The low
temperature setting yielded a 75% correct diagnosis rate, while the medium tem-
perature setting yielded 63.39%, and the high temperature setting yielded 43.75%.
Previous studies in the literature also confirm that low temperature settings in-
crease sensitivity in medical assessments, and this finding is consistent with our
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findings [3,7,14]. Another study in the literature examined the effect of ChatGPT
temperature settings on responses. While the model produced more consistent
and predictable responses at lower temperatures, higher temperatures increased
response creativity but decreased consistency. It is recommended that lower tem-
perature settings be preferred in clinical applications, particularly for tasks such
as summarizing patient data [12]. Because high temperature settings can lead to
the loss or misinterpretation of vital information, our study, in line with these find-
ings, found higher diagnostic accuracy at the low temperature setting. Another
prospective study evaluated the impact of ChatGPT-3.5 temperature settings on
response quality. Unlike our study, the results showed that temperature settings
did not produce a statistically significant difference in overall response quality.
However, the proportion of high-quality responses was higher at the low tem-
perature setting compared to the default setting (medium temperature setting)
(18.92% vs. 45.95%). This finding suggests that temperature settings may have
a slight but significant impact on response quality [14].

Our study evaluated the diagnostic accuracy of the GPT-4o AI program based
on the location of lung lesions. The highest correct diagnosis rate in a low tem-
perature setting was for unilateral left lesions (80%), followed by unilateral right
(73%) and bilateral lesions (61%). In a medium temperature setting, the rates
were 74% for unilateral left, 61% for bilateral, and 57% for unilateral right lesions.
At high temperatures, the highest rate was again for unilateral left lesions (36%),
with lower rates for the other groups. Overall, GPT-4o showed higher success
in diagnosing unilateral left lesions. Studies in the literature indicate that the
diagnostic performance of GPT-4o varies according to the anatomical location of
lung lesions. Higher accuracy rates are observed in unilateral left lung lesions,
possibly due to the model’s sensitivity to anatomical variations and its ability
to identify pathologies in certain regions. Additionally, ChatGPT applications
tend to perform better with fewer confounding factors, which may explain the
lower success rates in cases with bilateral lesions [7, 11, 13]. A study evaluated
ChatGPT-4V’s diagnostic accuracy in chest CTs, showing 56.76% overall accu-
racy. Higher accuracy was noted in bilateral lung pathologies, but specific rates
for left or right lung lesions were not provided [10]. More research is essential
for exploring performance in detecting lung lesions based on anatomical location,
aiding its clinical reliability [15].

Our study has some limitations as well as its strengths and innovations. GPT-
4o was asked to upload and evaluate CT images of patients with and without lung
lesions. However, the clinical information of the patients included in the study was
not specified to GPT-4o, and this may have affected the diagnostic accuracy of the
artificial intelligence. In addition, the evaluation of the reports made by GPT-4o
as correct or incorrect was performed by a radiologist, and in future studies, the
agreement and diagnostic accuracy between them can be evaluated by evaluating
a larger number of radiologists.
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Conclusion. GPT-4o stands out as an effective diagnostic assistance tool
that can be utilized with the support of radiologists. Although its visual analysis
capabilities are limited, diagnostic accuracy can be increased using low tempera-
ture settings. Studies with larger sample sizes could further enhance its reliability
in clinical applications.
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