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Highlights

e ChatGPT-4 demonstrates improved accuracy in diagnosing brain tumors
compared to ChatGPT-3.5, with an overall accuracy of 85% for diagnosis and 75%
for treatment plan.

« The average scores on a ten point scale given by twenty independent
neurosurgeons for ChatGPT-4's diagnoses and treatment plans were 8.3 and 8.5
out of 10, respectively.
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Abstract

Objective

Assess the capabilities of ChatGPT-3.5 and 4 to provide accurate diagnoses, treatment options, and treatment
plans for brain tumors in example neuro-oncology cases.

Methods

ChatGPT-3.5 and 4 were provided with twenty example neuro-oncology cases of brain tumors, all selected
from medical textbooks. The artificial intelligence programs were asked to give a diagnosis, treatment option,
and treatment plan for each of these twenty example cases. Team members first determined in which cases
ChatGPT-3.5 and 4 provided the correct diagnosis or treatment plan. Twenty neurosurgeons from the
researchers’ institution then independently rated the diagnoses, treatment options, and treatment plans
provided by both artificial intelligence programs for each of the twenty example cases, on a scale of one to ten,
with ten being the highest score. To determine whether the difference between the scores of ChatGPT-3.5 and
4 was statistically significant, a paired t-test was conducted for the average scores given to the programs for
each example case.

Results

In the initial analysis of correct responses, ChatGPT-4 had an accuracy of 85% for its diagnoses of example
brain tumors and an accuracy of 75% for its provided treatment plans, while ChatGPT-3.5 only had an accuracy
of 65% and 10%, respectively. The average scores given by the twenty independent neurosurgeons to
ChatGPT-4 for its accuracy of diagnosis, provided treatment options, and provided treatment plan were 8.3,
8.4, and 8.5 out of 10, respectively, while ChatGPT-3.5’s average scores for these categories of assessment were
5.9, 5.7, and 5.7. These differences in average score are statistically significant on a paired t-test, with a p-value
of less than 0.001 for each difference.

Conclusions

ChatGPT-4 demonstrates great promise as a diagnostic tool for brain tumors in neuro-oncology, as attested to
by the program'’s performance in this study and its assessment by surveyed neurosurgeon reviewers.

Introduction

ChatGPT is a free-to-use artificial intelligence program which uses human language to provide text-based
outputs to commands and questions provided by users. Published on November 30, 2022, this chatbot stands
as the inheritor of a decade of concentrated research in machine learning, a field which is currently being
rigorously tested for applications to neuro-oncology [1]. Emblem et al. have already demonstrated that a
support vector machine (SVM) model supplemented with MRI imaging data and a perfusion MRI/rCBV map
can predict the survival time of glioblastoma patients more precisely than expert neuroradiologist assessment
in the six-month to three-year time frame [2]. Oermann et al. have found that artificial intelligence can
perform equally or superiorly to established statistical grading systems for cancer metastasis, such as the
Graded Prognostic Assessment, Golden Grading Scale (GPA/GGS), and Logistic Regression (LR) [3].

However, studies such as these have previously been built around large language learning models (LLMs),
programs which are individually designed and trained by researchers to utilize certain key variables in order
to deliver a desired output. ChatGPT has the potential to widen the application of artificial intelligence in
neuro-oncology due to its incredible elasticity as a piece of software. ChatGPT responds to questions without
needing any special configuration or additional training from the user. The artificial instead draws upon vast
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quantities of data in order to generate an easily-digestible response which is written in the style of human
conversation. The question of interest now is to determine whether ChatGPT is as accurate as it is easy to
engage with. For the field of neuro-oncology, the function of greatest interest for this program is its ability to
diagnose brain tumors. Many researchers hope that the program will not only be able to aid tumor boards for
accelerated and automated management suggestions [4], but will also allow for the easier treatment of under-
served populations in which there is a shortage of trained neuro-oncologists, as a repetitive and time-
consuming task is shifted from physicians to artificial intelligence.

To this end, ChatGPT was given the clinical status, surgical outcome, textual imaging information, and
immune-pathology of ten real patients with brain gliomas by Haemmerli et al., who then asked the program
to choose a course of adjuvant treatment and regimen for each patient while also considering their respective
functional status. Expert physicians who reviewed ChatGPT’s responses concluded that the program
performed poorly in classifying types of gliomas in its diagnoses but was successful in providing good
adjuvant treatment recommendations for patients [4]. Since an accurate diagnosis must always precede
proper treatment, it is the goal of this study to expand on Haemmerli et al.’s investigation by testing the
capabilities of ChatGPT in diagnosing example brain tumors and providing treatment plans and treatment
options for these tumors. To that end, it was found that ChatGPT-4 demonstrated potential as an assistive
diagnostic tool for neuro-oncologists in the development of diagnoses, treatment options, and treatment
plans for patients.

Section snippets

Case selection and ChatGPT dialogue

Study design is shown in Fig. 1. Twenty unique neuro-oncology example cases for seven malignant and
thirteen benign brain tumors were selected from medical literature [5], [6] by team members and are detailed
in Table 1. It was decided by team members that example cases, rather than actual patient data, would be
used for two reasons: first, example cases have a predetermined “correct” answer for each of four command
questions given to ChatGPT. Therefore, the performance of the artificial...

Results

As detailed in Tables 2 and 3, on initial review, ChatGPT-3.5 correctly diagnosed thirteen of the twenty tumors,
four of the seven malignant tumors and nine of the thirteen benign tumors, and provided the correct
treatment plan for two of the twenty tumors, both of which were benign tumors. ChatGPT-4 performed better
than the previous version of the program, correctly diagnosing seventeen of the twenty tumors, five of the
seven malignant tumors and twelve of the thirteen tumors, and providing...

The abilities of artificial intelligence

Currently, user-friendly artificial intelligence programs in their most advanced form, as represented by
ChatGPT 4, can correctly diagnose brain tumors in 85% of example cases, with a higher accuracy for benign
tumors (92.3%) than malignant tumors (71.4%), and can correctly provide a treatment plan in 75% of cases,
with a higher accuracy for benign tumors (84.6%) than malignant tumors (57.1%). In a broad review by
neurosurgeons, this latest form of the program is also highly rated, scoring an...

Conclusion
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ChatGPT has demonstrated a potential for clinical applications to the provision of diagnoses, treatment
options, and treatment plans for brain tumors within the field of neuro-oncology. However, there are several
issues to this program’s integration within clinical practice, beginning with the shortcomings and errors of the
technology itself. Incorrect predictions must first be addressed, especially among malignant tumors, followed
by a clear establishment of the role of artificial intelligence ...
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