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Abstract

Objective: To evaluate the diagnostic performance of ChatGPT in classifying adnexal masses as benign, borderline, or malignant, and to compare its 
performance with intraoperative frozen-section analysis, using final histopathology as the reference standard.
Materials and Methods: This retrospective, observational, comparative study included 259 patients who underwent surgery for ovarian masses between 
January 2021 and July 2025. Preoperative clinical data, laboratory parameters, and ultrasonographic findings were recorded. ChatGPT assessments were 
performed using structured clinical inputs without prompt optimization. Frozen section diagnoses and ChatGPT classifications were compared with final 
histopathological results. Diagnostic performance metrics, including sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 
Cohen’s kappa coefficient, and area under the curve (AUC), were calculated.
Results: According to final histopathology, 83.4% of cases were benign, 7.7% were borderline, and 8.9% were malignant. Frozen section analysis demonstrated 
high diagnostic accuracy, with sensitivity and specificity of 94.4% and 100%, respectively, when borderline cases were excluded. In comparison, ChatGPT 
showed a sensitivity of 90.0% and a specificity of 92.5%. The PPV for ChatGPT (56.3%) was markedly lower than that for frozen section (100%), whereas 
NPV values were comparable (98.9% vs. 99.5%). When borderline tumors were classified as malignant, ChatGPT’s performance declined further, with a 
sensitivity of 74.4%, a specificity of 79.6%, and a PPV of 42.1%. Receiver operating characteristic analysis showed AUCs of 0.967 for the frozen section and 
0.893 for ChatGPT. ChatGPT demonstrated a higher rate of false-positive classifications, particularly in the borderline and malignant categories.
Conclusion: Frozen section analysis remains a highly reliable method for intraoperative evaluation of ovarian tumors. Although ChatGPT demonstrates 
good discriminative ability and high NPV, its lower specificity and PPV limit its role as a standalone diagnostic tool. ChatGPT may serve as a complementary 
decision-support tool, particularly in ruling out malignancy, but cannot replace histopathological evaluation.
Keywords: Ovarian neoplasms, adnexal masses, frozen section, artificial intelligence, ChatGPT, diagnostic accuracy

PRECIS: ChatGPT demonstrated promising diagnostic performance in adnexal mass classification but remained inferior to frozen section, 
highlighting its potential as a complementary rather than standalone diagnostic tool.
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Introduction

Ovarian tumors represent a heterogeneous group of 
gynecological pathologies, encompassing a broad spectrum 
from benign to borderline and malignant lesions. Among these, 
ovarian cancer is associated with the highest mortality rate 
among gynecologic cancers, largely due to late-stage diagnosis 
and challenges in early detection(1,2). Therefore, accurate 
preoperative and intraoperative assessment is crucial for 
optimal surgical management and improved patient outcomes.
Preoperative evaluation of adnexal masses typically relies on 
a combination of ultrasonographic findings, serum tumor 
markers, and clinical characteristics. Structured models, 
particularly those developed by the International Ovarian 
Tumor Analysis (IOTA) group, have significantly improved 
the classification of adnexal masses and risk stratification(3). 
However, a definitive diagnosis is usually established through 
histopathological examination.
Intraoperative frozen section analysis plays a pivotal role in 
guiding surgical decision-making and has demonstrated high 
diagnostic accuracy in differentiating benign from malignant 
ovarian tumors. Nevertheless, its performance may be limited 
by factors such as sampling error, pathologist experience, 
and inherent diagnostic challenges, especially in borderline 
tumors(4,5).
In recent years, advances in artificial intelligence (AI) have 
led to increasing interest in the use of large language models 
(LLMs) in clinical decision support. In this context, ChatGPT 
has emerged as a novel tool capable of processing and 
interpreting complex clinical data. Although preliminary 
studies suggest that such models may achieve high accuracy 
in certain medical tasks, their reliability in complex, multi-
parameter clinical decision-making remains uncertain(6). 
The evaluation of ovarian tumors requires the integration of 
multiple clinical, laboratory, and imaging parameters. Whether 

AI-based systems can effectively synthesize these data and assist 
in clinical decision-making remains an important research 
question.
The aim of this study was to evaluate the diagnostic performance 
of ChatGPT in classifying adnexal masses as benign, 
borderline, or malignant, and to compare its performance with 
intraoperative frozen section analysis using final histopathology 
as the reference standard.

Materials and Methods

This retrospective, observational, comparative study was 
conducted at the Department of Obstetrics and Gynecology, 
University of Health Sciences Türkiye, Sancaktepe Şehit Prof. Dr. 
İlhan Varank Training and Research Hospital. Ethical approval 
was obtained from the University of Health Sciences Türkiye, 
Sancaktepe Şehit Prof. Dr. İlhan Varank Training and Research 
Hospital Scientific Research Ethics Committee (approval 
number: 2025/510, date: 24.12.2025). The study was carried out 
in accordance with the principles of the Declaration of Helsinki. 
Due to the retrospective nature of the study, informed consent 
was waived, and all data were anonymized prior to analysis.
Patients who underwent surgery for ovarian masses between 
January 2021 and July 2025 and had intraoperative frozen-section 
evaluation were assessed for eligibility. Intraoperative frozen 
section analysis was performed on patients with adnexal masses 
when malignancy could not be reliably excluded on preoperative 
clinical, laboratory, and ultrasonographic assessment, or when 
suspicious findings were identified intraoperatively. Patients 
who had received prior chemotherapy for ovarian malignancy 
and those with known unresectable metastatic disease were not 
included in the study cohort. Only cases with available final 
histopathological diagnoses were considered eligible. A total of 
311 patients were initially assessed for eligibility. Of these, 21 
patients were excluded because of incomplete patient records, 
28 were excluded because of incomplete clinical data, and 3 

Öz

Amaç: Adneksiyal kitlelerin benign, borderline veya malign olarak sınıflandırılmasında ChatGPT’nin tanısal performansını değerlendirmek ve nihai 
histopatoloji referans standart kabul edilerek performansını intraoperatif frozen kesit analizi ile karşılaştırmaktır.
Gereç ve Yöntemler: Bu retrospektif, gözlemsel ve karşılaştırmalı çalışmaya Ocak 2021 ile Temmuz 2025 tarihleri arasında over kitlesi nedeniyle cerrahi 
uygulanan 259 hasta dahil edildi. Preoperatif klinik veriler, laboratuvar parametreleri ve ultrasonografik bulgular kaydedildi. ChatGPT değerlendirmeleri, 
prompt optimizasyonu yapılmaksızın yapılandırılmış klinik girdiler kullanılarak gerçekleştirildi. Frozen kesit tanıları ve ChatGPT sınıflandırmaları nihai 
histopatolojik sonuçlarla karşılaştırıldı. Duyarlılık, özgüllük, pozitif prediktif değer (PPV), negatif prediktif değer (NPV), Cohen kappa katsayısı ve eğri 
altında kalan alan (AUC) dahil olmak üzere tanısal performans ölçütleri hesaplandı.
Bulgular: Nihai histopatoloji sonuçlarına göre olguların %83,4’ü benign, %7,7’si borderline ve %8,9’u malign olarak saptandı. Borderline olgular dışlandığında 
frozen kesit analizi sırasıyla %94,4 duyarlılık ve %100 özgüllük ile yüksek tanısal doğruluk gösterdi. Buna karşılık ChatGPT’nin duyarlılığı %90,0, özgüllüğü 
ise %92,5 olarak bulundu. PPV ChatGPT’de (%56,3), frozen kesite (%100) kıyasla belirgin olarak daha düşükken, NPV’ler benzerdi (sırasıyla %98,9 ve 
%99,5). Borderline tümörler malign olarak sınıflandırıldığında ChatGPT’nin performansı daha da azalarak duyarlılık %74,4, özgüllük %79,6 ve PPV %42,1 
olarak saptandı. Alıcı işletim karakteristiği analizinde AUC değeri frozen kesit için 0,967, ChatGPT için ise 0,893 olarak bulundu. ChatGPT, özellikle 
borderline ve malign kategorilerde daha yüksek oranda yanlış pozitif sınıflandırma gösterdi.
Sonuç: Frozen kesit analizi, over tümörlerinin intraoperatif değerlendirilmesinde oldukça güvenilir bir yöntem olmaya devam etmektedir. ChatGPT iyi 
bir ayırt edici performans ve yüksek NPV göstermesine rağmen, daha düşük özgüllüğü ve PPV bağımsız bir tanı aracı olarak kullanımını sınırlamaktadır. 
ChatGPT, özellikle malignitenin dışlanmasına yardımcı olmak amacıyla tamamlayıcı bir klinik karar destek aracı olarak kullanılabilir; ancak histopatolojik 
değerlendirmenin yerini alamaz.
Anahtar Kelimeler: Over neoplazmları, adneksiyal kitleler, frozen kesit, yapay zeka, ChatGPT, tanısal doğruluk
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were excluded because of insufficient tissue samples or technical 
artifacts. Thus, a total of 52 patients were excluded, and the 
remaining 259 patients were included in the final analysis.
Data were retrospectively obtained from the hospital’s electronic 
medical record system. For each patient, demographic 
characteristics, preoperative laboratory parameters, and 
ultrasonographic findings were recorded. Laboratory parameters 
included cancer antigen 125 (CA-125), cancer antigen 19-9 (CA 
19-9), carcinoembryonic antigen (CEA), alpha-fetoprotein 
(AFP), and cancer antigen 15-3 (CA 15-3). Ultrasonographic 
evaluation included tumor laterality (right, left, or bilateral), 
tumor size, echogenicity, internal structure (cystic, solid, 
or mixed), border characteristics (regular or irregular), and 
presence or absence of ascites. In addition, intraoperative 
frozen section diagnoses and final histopathological results 
were documented. All data were anonymized and coded, and 
no patient-identifiable information was included in the dataset.
A single investigator performed ChatGPT assessments between 
August and December 2025 using the publicly available 
free version of ChatGPT (GPT-5.1; OpenAI, San Francisco, 
CA, USA). For each case, a structured set of clinical inputs, 
including laboratory parameters and ultrasonographic findings, 
was entered into the model. All cases were evaluated using a 
consistent data format, and the model was asked to classify 
each adnexal mass as benign, borderline, or malignant. The 
standardized prompt template used for all ChatGPT assessments 
is provided in Appendix 1. No prompt optimization, iterative 
querying, or output refinement were performed. This approach 
was designed to reflect real-world clinical usage rather than an 
optimized AI pipeline.
The final histopathological diagnosis was accepted as the 
reference standard for all analyses. The diagnostic performance 
of frozen-section and ChatGPT classifications was evaluated 
against this reference. The ability of each method to distinguish 
between benign, borderline, and malignant lesions was assessed 
separately.

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics 
for Windows, version 28.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as mean ± standard 
deviation or median (interquartile range), depending on data 
distribution. Categorical variables were presented as frequencies 
and percentages. Diagnostic performance metrics, including 
sensitivity, specificity, positive predictive value (PPV), and 
negative predictive value (NPV), were calculated. Agreement 
between diagnostic methods was assessed using Cohen’s 
kappa coefficient. Receiver operating characteristic (ROC) 
curve analysis was conducted to evaluate the discriminative 
ability of each method, and the area under the curve (AUC) 
was calculated. A p-value of <0.05 was considered statistically 
significant.

Results

A total of 259 patients were included in the study. The baseline 
demographic, clinical, and tumor characteristics of the study 
population are summarized in Table 1. The mean age of the 
patients was 47.0±14.2 years, and the mean body mass index 
was 27.5±4.6 kg/m2. The median gravidity and parity were 3 (1-
4) and 2 (1-3), respectively. Among comorbidities, hypertension 
(27.4%) and diabetes mellitus (15.1%) were the most common. 
Abdominal pain was present in 66.0% of patients, while 
menstrual irregularity was observed in 12.4%.

Table 1. Baseline demographic, clinical, and tumor characteristics of 
the study population

Variable Mean ± SD/
median (IQR) Min-max

Age (years)* 47.0±14.2 19-85
Body mass index (kg/m2)* 27.5±4.6 17.6-39.6
Parity status**
Gravidity 3.0 (1.0-4.0) 0-14
Parity 2.0 (1.0-3.0) 0-14
Comorbidities, n (%) 
Hypertension 71 (27.4%)
Diabetes mellitus 39 (15.1%)
Coronary artery disease 4 (1.5%)
Chronic kidney disease 3 (1.2%)
Thyroid disorders 25 (9.7%)
Abdominal pain, n (%) 171 (66.0%)
Menstrual irregularity, n (%) 32 (12.4%)
Side, n (%)
Right 126 (48.6%)
Left 112 (43.2%)
Bilateral 21 (8.1%)
Tumor size (cm)** 
Right 6.5 (4.0-11.5) 3-32 
Left 7.2 (5.9-10.3) 3-25 
Tumor structure, n (%)
Cystic 173 (66.8%)
Solid 14 (5.4%)
Cystic/solid 72 (27.8%)
Echogenicity, n (%)
Anechoic 65 (25.1%)
Hyperechoic 48 (18.5%)
Hypoechogenic 62 (23.9%)
Hyper/hypoechoic 84 (32.4%)
Presence of ascites, n (%) 19 (7.3%)
Border irregularity, n (%) 18 (6.9%)
*Mean ± SD, **median (IQR)
SD: Standard deviation, IQR: Interquartile range
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Regarding tumor characteristics, 48.6% of lesions were located 
in the right ovary, 43.2% in the left ovary, and 8.1% were bilateral. 
The median tumor size was 6.5 cm (4.0-11.5) for right-sided 
lesions and 7.2 cm (5.9-10.3) for left-sided lesions. In terms 
of structural composition, the majority of tumors were cystic 
(66.8%), followed by mixed cystic-solid lesions (27.8%) and 
solid lesions (5.4%). Echogenicity was heterogeneous, with the 
most common pattern being mixed hyper/hypoechoic (32.4%). 
Ascites was present in 7.3% of patients, and irregular tumor 
borders were identified in 6.9% of patients (Table 1).
Laboratory parameters are presented in Table 2. The mean 
preoperative hemoglobin level was 12.3±1.4 g/dL, while the 
mean postoperative hemoglobin level was 10.8±1.3 g/dL. The 
median values of tumor markers were as follows: CA-125, 21.7 
U/mL (12.8-40.5); CA 19-9, 10.8 U/mL (7.0-38.0); CEA, 1.6 ng/
mL (1.2-2.0); AFP, 2.2 ng/mL (1.5-4.8); and CA 15-3, 16.5 U/mL 
(8.2-22.5). A wide range of values (minimum to maximum) was 
observed across all parameters, particularly for CA-125 and CA 
19-9, indicating considerable variability (Table 2).
According to final histopathology, 216 cases (83.4%) were 
benign, 20 cases (7.7%) were borderline, and 23 cases (8.9%) 
were malignant. Among 217 cases classified as benign in the 
frozen-section analysis, 211 (97.2%) were confirmed as benign, 
5 (2.3%) were borderline, and 1 (0.5%) was malignant. Among 
the 25 cases classified as borderline, 60.0% remained borderline, 
whereas 20.0% were benign and 20.0% were malignant. All 17 
cases classified as malignant by frozen section were confirmed 
on final pathology (Table 3).
Among 183 cases classified as benign in the ChatGPT-based 
evaluation, 172 (94.0%) were truly benign, 9 (4.9%) were 
borderline, and 2 (1.1%) were malignant. Among the 38 cases 
classified as borderline, 78.9% were benign, only 13.2% were 
borderline, and 7.9% were malignant. Among the 38 cases 
classified as malignant, only 47.4% were confirmed malignant, 
while 36.8% were benign and 15.8% were borderline. These 
findings indicate that ChatGPT produced a higher rate of 
false-positive classifications, particularly in the borderline and 
malignant categories (Table 3).

In the diagnostic performance analysis excluding borderline 
cases, the sensitivity and specificity of the frozen section were 
94.4% and 100%, respectively. For ChatGPT, sensitivity was 
90.0% and specificity was 92.5%. The PPV was 100% for frozen 
section and 56.3% for ChatGPT, while the NPV was 99.5% 
for frozen section and 98.9% for ChatGPT. Cohen’s kappa 
coefficient indicated near-perfect agreement for the frozen 
section (κ=0.969) and moderate agreement for ChatGPT 
(κ=0.651) (Table 4a).
When borderline tumors were classified as malignant, the 
sensitivity and specificity of the frozen section were 86.0% and 
97.7%, respectively. For ChatGPT, these values decreased to 
74.4% and 79.6%. The PPV was 88.1% for frozen section and 
42.1% for ChatGPT, and the NPV was 97.2% for frozen section 
and 94.0% for ChatGPT. Cohen’s kappa coefficient was 0.826 for 
the frozen section and 0.393 for ChatGPT, indicating a marked 
decline in agreement under this classification approach (Table 
4b).

Table 2. Descriptive statistics of laboratory parameters

Variable Mean ± SD/
median (IQR) Min-max

Hemoglobin (preoperative)* 12.3±1.4 8.3-16.2
Hemoglobin (postoperative)* 10.8±1.3 7.2-14.4
CA-125 (U/mL)** 21.7 (12.8-40.5) 2.4-4222.0 
CA 19-9 (U/mL)** 10.8 (7.0-38.0) 0.8-1569.0
CEA (ng/mL)** 1.6 (1.2-2.0) 0.3-199.0
AFP (ng/mL)** 2.2 (1.5-4.8) 0.3-1060.0
CA 15-3 (U/mL)** 16.5 (8.2-22.5) 1.0-385.0
*Mean ± SD, **median (IQR)
SD: Standard deviation, IQR: Interquartile range, CEA: Carcinoembryonic antigen, AFP: 
Alpha-fetoprotein, CA-125: Cancer antigen 125, CA 19-9: Cancer antigen 19-9, CA 15-3: 
Cancer antigen 15-3

Table 3. Distribution of diagnostic classifications according to frozen 
section, ChatGPT, and final pathology

Final pathology
Benign Borderline Malign Total

Frozen
Benign 211 (97.2%) 5 (2.3%) 1 (0.5%) 217
Borderline 5 (20.0%) 15 (60.0%) 5 (20.0%) 25
Malign 0 0 17 (100%) 17
ChatGPT
Benign 172 (94.0%) 9 (4.9%) 2 (1.1%) 183
Borderline 30 (78.9%) 5 (13.2%) 3 (7.9%) 38
Malign 14 (36.8%) 6 (15.8%) 18 (47.4%) 38
Total 216 20 23

Table 4a. Diagnostic performance of frozen section and ChatGPT 
(borderline cases excluded)

Frozen ChatGPT
Sensitivity 94.4% 90.0%
Specificity 100% 92.5%
PPV 100% 56.3%
NPV 99.5% 98.9%
Kappa 0.969 0.651
Table 4b. Diagnostic performance when borderline tumors are 
classified as malignant

Frozen ChatGPT
Sensitivity 86.0% 74.4%
Specificity 97.7% 79.6%
PPV 88.1% 42.1%
NPV 97.2% 94.0%
Kappa 0.826 0.393
PPV: Positive predictive value, NPV: Negative predictive value
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ROC curve analysis demonstrated excellent discriminative 
ability for frozen section, with an AUC of 0.967. ChatGPT also 
showed good discriminative performance, with an AUC of 
0.893; however, its performance remained inferior to that of the 
frozen section (Figure 1).

Discussion

Accurate preoperative and intraoperative classification 
of ovarian tumors is critical for determining the extent of 
surgery, planning fertility-sparing approaches, and avoiding 
unnecessarily extensive surgical procedures. Epithelial ovarian 
cancer continues to represent a significant oncological burden 
in women, with notably high mortality, particularly in cases 
diagnosed at advanced stages(7). Contemporary reviews also 
emphasize that the evaluation of ovarian masses requires the 
integrated interpretation of clinical, biochemical, and imaging 
data, and that decisions based on a single parameter are often 
insufficient(8). 
The main finding of this study was that frozen section analysis 
demonstrated very high diagnostic accuracy compared with 
final histopathology, whereas ChatGPT exhibited lower 
specificity and PPV, particularly because it tended to misclassify 
benign cases as borderline or malignant. When borderline 
cases were excluded, the sensitivity, specificity, kappa, and 
AUC for the frozen section were 94.4%, 100%, 0.969, and 
0.967, respectively; for ChatGPT, they were 90.0%, 92.5%, 
0.651, and 0.893. When borderline tumors were classified as 
malignant, the decline in ChatGPT performance became more 
pronounced, with the kappa coefficient decreasing to 0.393 and 
PPV to 42.1%. These findings indicate that although ChatGPT 
performs relatively well in ruling out malignancy, it has clear 
limitations in confirming malignancy. 

The high performance of the frozen section observed in 
our study is strongly consistent with the existing literature. 
Standardized risk classification systems for ovarian adnexal 
lesions, particularly O-RADS US v2022, aim to provide more 
consistent reporting of morphological findings and more 
systematic assessment of malignancy risk(9). In addition, recent 
multicenter data have demonstrated that O-RADS-based 
classification can significantly influence surgical decision-
making and reduce unnecessary resections(10). In our study, the 
very high specificity and AUC for the frozen section support 
the notion that intraoperative sampling and morphological 
interpretation by the pathologist remain among the most 
reliable components of clinical decision-making. 
Nevertheless, the success of modern imaging-based risk 
systems and IOTA-based models demonstrates that accurate 
diagnosis depends not only on individual “alarm features,” but 
also on the contextual weighting of these findings. It has been 
reported that the ADNEX and IOTA two-step strategy performs 
well in differentiating benign and malignant lesions in low-risk 
populations(11). Similarly, validation studies in Japanese women 
have shown that the ADNEX model is effective in differential 
diagnosis, although interpretation of features such as solid 
components and papillary projections may be influenced by 
the level of experience and training(12). From this perspective, it 
is not surprising that ChatGPT did not reach the performance 
level of frozen section despite receiving structured clinical 
inputs, as the model may be able to “read” parameters but not to 
weigh them at an expert level. 
Despite the strong performance of the frozen section, borderline 
tumors have long presented significant diagnostic challenges. 
A recent pathology series demonstrated that frozen section 
diagnosis provides high accuracy and reproducibility overall, 
but the greatest difficulty arises in the borderline category(13). 
A contemporary study from a tertiary center in London also 
reported that borderline ovarian tumors constitute the most 
problematic group across ultrasound, magnetic resonance 
imaging, and frozen section methods(14). Another recent single-
center study showed that while frozen section is generally highly 
useful, sensitivity decreases significantly in borderline tumors(15). 
In our study, the deterioration in ChatGPT’s performance 
when borderline cases were included reflects the biological and 
morphological uncertainty inherent in this category; in other 
words, the issue lies not only with the model but also with the 
diagnostic category itself. 
One of the most notable weaknesses of ChatGPT in our study 
was an increase in false-positive classifications. As shown in 
Table 3, a substantial proportion of cases classified as borderline 
or malignant by ChatGPT was found to be benign on final 
pathology. This may be explained by the model assigning 
excessive weight to features associated with high malignancy 
risk, such as ascites, irregular borders, mixed structure, and 
heterogeneous echogenicity. However, these findings alone 
do not indicate malignancy; accurate interpretation requires 

Figure 1. Receiver operating characteristic (ROC) curves of frozen 
section and ChatGPT for the diagnosis of malignant ovarian tumors
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evaluation of these features collectively within the clinical 
context. In our dataset, ascites was present in only 7.3% of 
cases and irregular borders were present in 6.9% of cases, yet 
the model’s tendency toward overestimation of malignancy 
supports this hypothesis. 
This finding is also consistent with the general behavioral 
pattern of LLMs in healthcare. It has been shown that LLMs 
are capable of encoding clinical knowledge and can achieve 
impressive performance in many tasks(16). However, recent 
evaluations summarizing the working principles of ChatGPT 
emphasize that while these systems are highly effective in 
capturing language patterns, they do not always process 
clinical context with the same depth(17). Another evaluation 
in the context of neurological care has reported that such 
models exhibit variability, limited clinical reasoning capacity, 
and reproducibility issues(18). Therefore, the “sensitive but 
overly cautious” profile observed for ChatGPT in our study is 
consistent with the broader literature on the safe clinical use of 
LLMs. 
Recent high-impact studies have demonstrated that the 
performance of LLMs in clinical decision-making depends 
not only on the knowledge level but also on prompting 
strategy, sampling approach, and evaluation framework. A 
comprehensive study published in Nature Medicine showed 
that LLMs have notable limitations in clinical decision-making 
but that their performance can be improved with structured 
evaluation and error-mitigation strategies(19). Another study 
published in the Journal of the American Medical Informatics 
Association reported that reasoning strategies can influence 
outcomes in medical question-answering tasks, although these 
improvements are not uniform across all case types(20). The use 
of a free version, a single user, and a non-optimized, real-world 
prompting approach in our study allowed performance to be 
deliberately measured under “natural clinical use” conditions, 
thereby providing a more realistic framework than that of 
idealized AI performance in controlled settings. 
One of the notable strengths of our study is that ChatGPT was 
not provided with vague free-text input; instead, structured 
ultrasonographic parameters—such as laterality, size, 
echogenicity, internal structure, border characteristics, and 
presence of ascites—were systematically entered alongside 
tumor markers. This is important because recent studies have 
shown that the inclusion of laboratory data and structured 
clinical details can improve the diagnostic accuracy of LLM-
based differential diagnosis(21). In addition, it has been reported 
that GPT-4-level models can assist in complex diagnostic 
scenarios, although they still do not replace expert clinical 
reasoning(22). Therefore, our findings are particularly valuable 
for demonstrating that, even with structured clinical input, 
ChatGPT remains inferior to the frozen section. 
It is now well established that the performance of LLMs varies 
according to model version. A retrospective analysis conducted in 

an emergency department setting reported that GPT-4 achieved 
diagnostic accuracy comparable to, and in some cases exceeding, 
that of physicians(23). However, more recent studies comparing 
different model generations have demonstrated significant 
differences in clinical reasoning and guideline adherence across 
versions(24). In this context, the findings obtained in our study 
using a freely available version are historically relevant, as they 
reflect the performance of LLM technology under accessible, 
non-standardized, real-world conditions. Re-evaluation of the 
same dataset using more advanced and fixed model versions 
would be highly valuable in demonstrating the magnitude of the 
performance improvement. 
The most important clinical message of this study is that 
ChatGPT represents a promising but currently complementary 
tool in the assessment of malignancy risk in ovarian masses. 
The high NPV suggests that the model may provide reassurance 
in certain cases suggesting benignity; however, the low PPV 
and marked decline in performance in borderline cases indicate 
that it is not suitable as a standalone decision-making tool. In 
other words, ChatGPT may function as a “second opinion,” an 
educational aid, or a structured preliminary risk assessment tool 
within the diagnostic workflow, but it cannot replace frozen 
section or final histopathological evaluation. This interpretation 
is consistent both with our findings and the broader literature, 
which indicates that LLMs serve as supportive yet limited tools 
in clinical decision-making. 

Study Limitations
This study has several limitations. First, its retrospective, single-
center design may limit the generalizability of the findings to 
different patient populations and clinical settings. Second, 
benign lesions constituted the majority of the study population, 
whereas borderline and malignant tumors were relatively 
few. Only 20 borderline tumors were identified in the final 
histopathological cohort. This relatively small number may have 
resulted in greater statistical uncertainty and reduced precision 
of the diagnostic performance estimates for borderline tumors. 
Therefore, the findings related to this subgroup should be 
interpreted with caution and require validation in larger cohorts 
with a greater representation of borderline tumors. Third, a 
single investigator performed ChatGPT assessments using the 
freely available version of the model and a standardized input 
approach. Since the performance of LLMs may vary depending 
on the model version, updates, and prompting strategy, our 
findings may not be directly generalizable to other versions of 
ChatGPT or different prompting methods. In addition, ChatGPT 
did not directly evaluate the ultrasonographic images but made 
its classifications based on predefined ultrasonographic features, 
laboratory results, and clinical data. Therefore, potentially 
relevant diagnostic information contained within the original 
images may not have been fully captured. Finally, ChatGPT 
was not directly compared with established and validated risk 
assessment systems such as O-RADS or IOTA-ADNEX.
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Conclusion

Future studies should use prospective, multicenter designs 
with more balanced patient populations, fixed model versions, 
and standardized prompting protocols. Furthermore, direct 
comparison of ChatGPT outputs with O-RADS, IOTA-ADNEX, 
and frozen section within the same cohort, and testing hybrid 
models that integrate these variables, may yield more clinically 
applicable results. Subgroup analyses focusing on diagnostically 
challenging scenarios—such as borderline tumors, benign cases 
with ascites, and complex mixed lesions—will be particularly 
important in clarifying the true contribution of AI to clinical 
practice.
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