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H I G H L I G H T S

• Evaluation of making up ChatGPT4o in the preliminary pathological diagnosis of bone tumors.
• ChatGPT-4o’s proficiency in analyzing pathological images and providing initial diagnoses of bone tumor characteristics is comparable to that of senior pathologists 

in the Tertiary hospital doctors group, with both surpassing the Remote grassroots doctors group.
• AI, like ChatGPT-4o, has the potential to enhance diagnostic capabilities for remote grassroots doctors and improve sensitivity to reduce missed diagnosis rates 

among tertiary hospital doctors in identifying bone tumors.
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Dear Editor

1. Introduction

Radiographic imaging and pathological results are the two most 
critical methods for clinicians to distinguish between benign and ma
lignant bone tumors. Fan Yang et al. [1] assessed the performance of 
ChatGPT3.5 in diagnosing benign and malignant bone tumors through 
imaging reports, highlighting the potential application of artificial in
telligence (AI) technology in medical imaging diagnosis, particularly in 
enhancing diagnostic efficiency and reducing missed diagnoses. 

However, they did not evaluate the performance of ChatGPT in patho
logical images. To fill this gap, we evaluated the preliminary ability of 
ChatGPT4o in discerning bone tumors through pathological images and 
to optimize secondary prevention of malignant bone tumors in remote 
grassroots orthopedic settings. The study seeks to improve the diag
nostic and treatment capabilities of remote grassroots doctors, assisting 
clinicians in early screening, diagnosis, and treatment. Additionally, it 
aims to ensure timely referral of patients to higher-level hospitals when 
constrained by objective conditions, thereby enhancing cancer cure 
rates and survival rates.
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Twenty pathological images of bone tumors were randomly selected 
from the Pathology Outlines database, and all pathological images are 
displayed in the supplementary materials (Supplementary Material 1). 
The procedural workflow is outlined in the technical roadmap (Fig. 1). 
Among these images, two were used in a preliminary experiment, which 
revealed that this database is not within the “pre-training” scope of 
ChatGPT-4o (Supplementary Material 2). Similarly, the study by Yiwen 
Zhang et al. [2] indirectly supported this finding. Fifteen remote grass
roots doctors (from township and community hospitals) of various 
professional titles, six senior pathologists from tertiary hospitals, and 
ChatGPT4o participated in this preliminary diagnostic test. No addi
tional information was provided during the entire process, resulting in a 
total of 820 diagnostic feedbacks. Among these, 420 responses were 
diagnoses made by doctors, while 400 responses were obtained from 
various members of our research team at different locations and time 
points, all operating ChatGPT4o with the same prompts. To avoid 
cumbersome prompts, each image was independently presented to 
ChatGPT4o in a separate dialogue interface 20 times with the prompt: 
“As a senior expert in clinical medicine and pathology, can you describe 
this histological image of a bone/cartilage/fibrous tissue tumor using 
HE staining? Does this image represent a benign or malignant bone/ 
cartilage/fibrous tissue tumor?” All responses were quantified as scores: 
“1 = correct, 0 = incorrect.” Additionally, the quantized scores were 
standardized to the lowest common multiple of 60 to derive the pre
liminary diagnostic performance of the pathological images (Fig. 2).

The study revealed significant differences in accuracy among the 
Remote grassroots doctors’ group (Rgdg), multimodal ChatGPT4o 
(GPT4o), and the Tertiary hospital doctors’ group (Thdg) (Kruskal- 
Wallis test, p<0.001). However, there was no significant variance be
tween ChatGPT4o and the Tertiary hospital doctors’ group (p = 0.957). 
This indicates that ChatGPT4o’s proficiency in analyzing pathological 
images and providing initial diagnoses of bone tumor characteristics is 
comparable to that of senior pathologists in the Tertiary hospital 

doctors’ group, with both surpassing the Remote grassroots doctors’ 
group. Their diagnostic performance is as follows (Table 1). The 
reproducibility of the diagnoses presented in Figures 8 and 16 of 
ChatGPT4o may be limited. This observation indicates that ChatGPT4o 
may have constraints in diagnosing specific pathological images. In 
contrast, other images exhibit strong reproducibility, as shown in Fig. 2.

This study has certain limitations. For example, we have not yet 
conducted additional evaluations across various pathological databases, 
staining methods, or staining intensities. Future research could address 
these limitations by expanding the pathological databases, increasing 
the sample size and diversity of images, and including physicians with 
varying levels of experience.

Pathological biopsy is considered the gold standard for diagnosing 
both benign and malignant bone tumors. However, many doctors in 
remote grassroots settings lack the specialized training needed to 
accurately interpret pathological results. In such situations, the use of AI 
to assist doctors in determining the nature of bone tumors can provide 
significant clinical value, particularly in geographically isolated and 
medically underserved areas. The study conducted by Nigam H Shah 
et al. [3] highlights the increasing interest and potential advantages of 
utilizing large language models (LLMs) in the field of medicine. Appli
cations driven by LLMs are increasingly being utilized for various 
medical tasks. Nonetheless, in order to validate the benefits of these 
models in actual task execution, further evaluation through real-world 
deployment tests is essential.

In the diagnosis of malignant tumors, an ideal diagnostic tool should 
have nearly 100% sensitivity and specificity. However, achieving this in 
actual clinical practice is challenging. Increasing sensitivity can lead to 
higher misdiagnosis rates, while increasing specificity can result in 
higher missed diagnosis rates [4,5]. To reduce the misdiagnosis rate and 
prevent unnecessary fear among patients, specificity must be improved. 
Conversely, to detect malignant tumors early and provide timely treat
ment, sensitivity must be enhanced to reduce missed diagnosis rates. AI, 

Fig. 1. Technical route and operation flow.

L. Huang et al.                                                                                                                                                                                                                                  Journal of Bone Oncology 48 (2024) 100632 

2 



like ChatGPT4o, has the potential to enhance diagnostic capabilities for 
Remote grassroots doctors and improve sensitivity to reduce missed 
diagnosis rates among Tertiary hospital doctors in identifying bone tu
mors. The combination of doctors and Artificial Intelligence (AI) can 
help achieve a balance between sensitivity and specificity in diagnosis, 
minimizing misdiagnoses and patient panic while ensuring timely 
treatment. It is important to emphasize that the results of this study are 
preliminary and require further validation. Artificial intelligence tools 
should only be utilized by individuals with a medical background for the 
purposes of medical education and diagnostic support. Furthermore, the 
application of AI in healthcare should be governed by stringent 
regulations.
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Fig. 2. Distribution of score frequency after standardization.

Table 1 

Diagnostic performance

Rgdg Thdg GPT4o

True Positive 296 440 525
False Positive 324 30 156
True Negative 276 570 444
False Negative 304 160 54
Sensitivity 0.49 0.73 0.91
Specificity 0.46 0.95 0.74
Misdiagnosis Rate 0.54 0.05 0.26
Missed Diagnosis Rate 0.51 0.27 0.09

Note: In Table 1, ’True Positive’ refers to cases where a malignant tumor is 
diagnosed by a doctor or AI, and it is indeed malignant. ’False Positive’ refers to 
cases where a malignant tumor is diagnosed by a doctor or AI, but it is actually 
benign. ’True Negative’ refers to cases where a benign tumor is diagnosed by a 
doctor or AI, and it is indeed benign. ’False Negative’ refers to cases where a 
benign tumor is diagnosed by a doctor or AI, but it is actually malignant.“.
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