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Abstract
This review article provides an overview of using artificial intelligence (AI) in radiology. It discusses the
advantages and limitations of ChatGPT, a large language model, for medical imaging diagnosis. ChatGPT has
shown great promise in improving the accuracy and efficiency of radiological diagnoses by reducing
interpretation variability and errors and improving workflow efficiency. However, there are also limitations,
including the need for high-quality training data, ethical considerations, and further research and
development to improve its performance and usability. Despite these challenges, ChatGPT has the potential
to significantly impact radiology and medical imaging diagnosis. The review article highlights the need for
continued research and development, coupled with ethical and regulatory considerations, to ensure that
ChatGPT is used to its full potential in improving radiological diagnoses and patient care.
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Introduction And Background
Radiology plays a crucial role in diagnosing and treating many medical conditions, providing physicians with
images of the body's internal structures to aid in diagnosis and treatment planning. However, interpreting
medical images is a complex and time-consuming process, often requiring specialized expertise and
extensive training. In recent years, artificial intelligence (AI) has emerged as a powerful tool in radiology,
offering new possibilities for improving accuracy, efficiency, and patient outcomes. One of the most
promising AI technologies for medical imaging diagnosis is ChatGPT, a large language model trained by
OpenAI that uses natural language processing (NLP) to analyze and interpret medical images [1,2].

ChatGPT has the potential to revolutionize the field of radiology by providing a more efficient and accurate
way to diagnose medical images. Its ability to analyze and interpret images in real time could significantly
reduce the time and resources required for diagnosis, improving patient outcomes and reducing healthcare
costs [3,4].

The aim of this eview is to provide a comprehensive overview of the current state of the art in AI for medical
imaging diagnosis, with a specific focus on the role of ChatGPT technology in radiology. The review will
explore the advantages and limitations of AI for medical imaging, including the potential benefits of using
ChatGPT for image interpretation, classification, and diagnosis. The review will also discuss the challenges
and limitations of AI for medical imaging, including issues related to data quality, bias, and the need for
human oversight. Ultimately, the goal of the review is to provide insights into the potential of ChatGPT
technology to improve medical imaging diagnosis and inform future research in this area.

Review
Methodology
A comprehensive search was conducted in major medical databases, including PubMed, Scopus, and Web of
Science, to identify relevant articles on using ChatGPT in radiology for medical imaging diagnosis. The
search used keywords, such as “ChatGPT,” “artificial intelligence,” “radiology,” and “medical imaging
diagnosis.” The search was limited to articles published in English from 2010 to 2023. To ensure the quality
and relevance of the review, the review process followed a blind approach. This means that the identities of
the authors and reviewers were concealed from one another to minimize bias. The blinding process helps
maintain objectivity while evaluating the articles and prevents any potential influence from personal
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connections or reputations. The authors worked collaboratively throughout the review process. They
collaborated on tasks, such as study selection, data extraction, quality assessment, and synthesis of findings.
This collaborative approach allows for a comprehensive evaluation of the articles and helps ensure that the
final review represents a consensus among the authors. Articles were included in the review if they discussed
the use of ChatGPT in radiology and provided insights into its advantages and limitations for medical
imaging diagnosis. The review encompassed different types of studies, including case studies, observational
studies, and randomized controlled trials. Articles that did not discuss the use of ChatGPT in radiology,
duplicates of previously identified articles, and non-peer-reviewed articles were excluded from the review.
Figure 1 in the study describes the selection process used to identify the articles included in the review. The
figure visually represents the steps to narrow the initial search results and select the most relevant articles
for the review.

FIGURE 1: Selection process of articles used in this study.
Adopted from the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).

Advantages of ChatGPT in radiology
Improved Accuracy and Efficiency in Diagnosing Medical Images

ChatGPT's ability to analyze and interpret medical images using NLP algorithms is a major advantage in
radiology. In traditional radiology, human radiologists must manually analyze medical images and interpret
their findings, which can be time-consuming and error-prone. However, to leverage ChatGPT's accuracy, it
requires specific prompts tailored to the medical images being analyzed [5,6]. By providing detailed prompts
that include relevant information about images, such as the patient's medical history, symptoms, and image
characteristics, ChatGPT can effectively process and interpret the images in real time, resulting in quick and
accurate diagnoses. This innovative approach not only reduces the workload of human radiologists but also
enhances the overall efficiency and reliability of the diagnostic process [5,6].

ChatGPT's algorithms are designed to recognize patterns in medical images and interpret them in a way that
is similar to how human radiologists would do. The algorithm can analyze a large amount of data from
medical images to identify patterns and anomalies and can even learn from previous cases to improve
accuracy [7-9].
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ChatGPT can help identify even the most subtle abnormalities in medical images that might be missed by
human radiologists. Doing so can help improve patient outcomes by ensuring that patients receive accurate
and timely diagnoses. In addition, ChatGPT can help reduce the need for additional testing and treatment,
as the accuracy of its diagnoses can help prevent unnecessary testing and procedures [8,10,11].

Reduction in Interpretation Variability and Errors

Interpretation variability and errors are common issues in radiology that can occur due to differences in
individual radiologists' interpretation of medical images. These differences can arise due to variations in
training, experience, and personal biases, leading to inconsistencies in diagnosis that can impact patient
outcomes [12].

One of the advantages of using ChatGPT in radiology is its ability to reduce interpretation variability and
errors. This is because ChatGPT's algorithms are trained on large amounts of data, allowing it to learn
patterns and interpret medical images with greater consistency and accuracy. ChatGPT is also not subject to
the same human biases and cognitive limitations that can affect traditional radiologists [13].

ChatGPT can help reduce the variability and errors associated with traditional radiological diagnoses by
providing more consistent and accurate diagnoses. This, in turn, can lead to better patient outcomes and
improve the overall quality of care provided. In addition, ChatGPT can help radiologists focus on more
complex cases, which may require a higher level of expertise and attention [14].

Improved Workflow Efficiency and Patient Outcomes

Improved workflow efficiency and patient outcomes can be achieved using ChatGPT in radiology for medical
imaging diagnosis. ChatGPT can quickly analyze and interpret medical images in real time, reducing the
time and resources required for diagnosis. This saves the radiologists time and helps reduce patient waiting
times, leading to an overall improvement in patient experience [15,16].

Reduced waiting times allow patients to receive their diagnosis and treatment faster, leading to better
patient outcomes. Early diagnosis of conditions, such as cancer, can significantly improve survival rates, and
ChatGPT can help achieve this [17].

Moreover, with improved workflow efficiency, healthcare providers can serve more patients in a shorter
amount of time, which can result in reduced healthcare costs. ChatGPT can also help reduce the need for
repeat imaging studies, as it is less prone to interpretation errors, which can also save costs [2,15].

Limitations of ChatGPT in radiology
Data Quality and Quantity Limitations

ChatGPT's performance in radiology heavily depends on the quality and quantity of data it is trained on. The
algorithm needs high-quality data to learn and develop the necessary patterns and features to diagnose
medical images accurately. However, obtaining high-quality data can be challenging due to various factors,
such as data privacy and security concerns, limited access to medical imaging data, and variations in data
acquisition protocols [18].

Moreover, the data used to train ChatGPT must be diverse enough to represent the broad range of conditions
and imaging techniques encountered in radiology. If the data are biased or limited in scope, they can affect
the accuracy and reliability of ChatGPT's diagnoses. For example, if the training data predominantly
represent one population or ethnicity, ChatGPT may not perform as well on images of patients from other
populations. Similarly, if the data primarily represent images from certain imaging modalities, ChatGPT may
struggle to accurately diagnose images from other modalities [19].

In addition, ChatGPT's performance may be limited in cases where it has not been trained on specific image
types or conditions. For instance, ChatGPT may have difficulty detecting rare or novel conditions not
included in the training data. Similarly, if the training data do not include images from specific subgroups,
such as pediatric or elderly patients, ChatGPT may not perform as well on these images [7,8,20].

Ethical Considerations and Concerns Around AI's Role in Medical Decision-Making

Ethical considerations and concerns around the use of AI in medical decision-making are becoming
increasingly important as AI technologies are being integrated into healthcare systems. AI algorithms, such
as ChatGPT, may introduce new ethical challenges related to bias, accountability, and transparency [21].

For example, AI algorithms may be biased based on the data used to train them, leading to potential
disparities in medical care. This is especially concerning in radiology, where inaccurate diagnoses could
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have serious consequences for patients. Furthermore, using AI in medical decision-making raises questions
about accountability and transparency. It may be difficult to understand how the algorithm arrives at its
decision, which makes it challenging for healthcare providers to explain decisions to patients [22,23].

Using factual information from various sources in ChatGPT may raise concerns regarding copyright issues.
To address this, it is imperative to implement appropriate measures. These measures could include obtaining
proper permissions and licenses for copyrighted materials, adhering to fair use policies, and ensuring that
the use of copyrighted content falls within the boundaries of applicable copyright laws. By doing so,
ChatGPT can mitigate any potential copyright infringement issues and operate in a legally compliant
manner. Furthermore, when considering the integration of ChatGPT in radiological diagnoses, it is crucial
to carefully evaluate the potential risks and benefits associated with its use. It is essential to establish robust
ethical standards and regulatory frameworks to govern the deployment of ChatGPT in healthcare settings.
These standards should encompass a range of considerations [24].

First, the training data utilized to develop the algorithm should be diverse and representative of the
population it aims to serve. This ensures that the algorithm learns from various cases and demographics,
minimizing biases and promoting equitable healthcare outcomes. Second, subjecting the algorithm to
rigorous testing for fairness and accuracy is vital. Fairness testing ensures that the algorithm does not
exhibit discriminatory behavior or biased outcomes across different demographic groups. Accuracy testing
verifies the algorithm's performance against established standards and benchmarks, validating its reliability
as a diagnostic tool. In addition, transparency plays a significant role in gaining trust and acceptance from
healthcare providers. It is crucial to ensure that the algorithm's decision-making process is transparent and
understandable. This can be achieved by developing explainable AI techniques, allowing healthcare
professionals to comprehend how the algorithm arrives at its diagnoses and treatment recommendations
[23-24].

Challenges and opportunities for future development
ChatGPT's potential for improving radiological diagnoses and patient outcomes is significant, but there are
also challenges to consider. Some of these challenges include the following:

Limited Availability of High-Quality Training Data

In the context of ChatGPT's use in radiology, the accuracy and reliability of its diagnoses largely depend on
the quality and quantity of the training data it receives. ChatGPT uses machine learning algorithms to learn
patterns and make predictions based on the input data it receives during training. Developing new
approaches to data generation, curation, and validation can help overcome this limitation and improve the
accuracy and reliability of ChatGPT's diagnoses. However, obtaining high-quality training data for ChatGPT
can be challenging in certain cases, particularly for rare or complex medical conditions. For example, rare
diseases or unusual presentations of common diseases may not be represented in the available training data,
which can result in inaccurate or unreliable diagnoses by ChatGPT [25].

In addition, even when high-quality training data are available, they may not always be accessible due to
privacy concerns, data ownership, or limited availability of data-sharing resources. This can limit the ability
of researchers and practitioners to develop and train ChatGPT models that can effectively diagnose a wide
range of medical conditions [26,27].

As such, the limited availability of high-quality training data can be a significant limitation to the
performance of ChatGPT in radiology, and efforts to improve data sharing and access, as well as the
development of new approaches to data generation, curation, and validation, can help overcome this
limitation and improve the accuracy and reliability of ChatGPT's diagnoses [26,27].

Need for Further Research and Development

It is important to address the limitations of ChatGPT in terms of higher-order skills, such as description,
application, and classification. Further research and development are necessary to enhance these aspects of
ChatGPT in the context of radiology for medical imaging diagnosis. While the current findings indicate
potential, expanding the scope of images and conditions that ChatGPT can effectively diagnose is crucial.
Although promising results have been observed in the analysis of CT scans and X-rays, it is necessary to
explore and improve its ability to diagnose other types of medical images and conditions [15].

In addition, it is important to address potential biases in the training data that ChatGPT is trained on.
Machine learning algorithms, including ChatGPT, are only as good as the data they are trained on. Therefore,
it is critical to ensure that the data used to train ChatGPT are diverse, representative, and free from any
biases that could potentially impact its performance and accuracy [5,28].

Finally, improving the explainability of ChatGPT's diagnoses is also a key area of focus for future research
and development. While ChatGPT has shown great promise in improving the accuracy and efficiency of
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medical image diagnoses, its inner workings can be difficult to interpret and understand. Therefore, it is
important to develop ways to explain how ChatGPT arrives at its diagnoses transparently and
understandably so that clinicians and patients can have confidence in its results [4,29].

Ethical and Regulatory Considerations

As AI technologies, such as ChatGPT, are increasingly used in healthcare, it is important to consider their
ethical and regulatory implications. One key consideration is ensuring that the use of ChatGPT is fair and
transparent in its decision-making processes. It is essential to ensure that the algorithms used by ChatGPT
do not perpetuate biases that can harm certain groups, such as those based on race, gender, or
socioeconomic status. To achieve this, ChatGPT should be trained on diverse datasets, and its performance
should be continually evaluated to identify and address potential biases [30].

In addition to addressing patient privacy concerns, it is crucial to address the ethical implications of making
healthcare more accessible to inaccessible and underserviced areas. By leveraging ChatGPT in radiology, we
can extend the reach of medical expertise to areas that lack sufficient healthcare resources, providing timely
and accurate diagnostic support. This has the potential to improve patient outcomes and reduce health
disparities significantly. To ensure ethical implementation, it is paramount to establish guidelines and
protocols that prioritize equitable access to healthcare. Initiatives should be in place to identify and
prioritize underserved regions and populations, ensuring that they receive adequate attention and support.
In addition, efforts should be made to involve local healthcare professionals in the decision-making process,
allowing their insights and expertise to shape the deployment of ChatGPT in these areas [31].

While improving accessibility, it is crucial to remain committed to safeguarding patient privacy and
confidentiality. Strict measures must be in place to protect sensitive medical data and ensure it is used
solely for its intended purpose. Robust security protocols should be implemented to prevent unauthorized
access or breaches, and regular audits should be conducted to identify and rectify potential vulnerabilities.
By addressing both the ethical implications and patient privacy concerns, we can harness the power of
ChatGPT in radiology to bridge the healthcare gap and provide quality care to previously underserved areas.
This balanced approach will contribute to a more equitable healthcare system while maintaining safeguards
to protect patient information [30-31].

In addition, the use of AI in medical decision-making raises important ethical questions about the role of
technology in patient care. It is crucial to ensure that ChatGPT is in line with accepted medical practices and
is used ethically and responsibly to support, rather than replace, human decision-making [31].

To address the ethical and regulatory concerns surrounding the use of ChatGPT in radiology, it is imperative
to establish clear and well-defined guidelines and standards. Regulatory bodies and professional
organizations should actively contribute to developing these guidelines and take measures to ensure their
implementation by medical professionals and healthcare organizations. Ongoing monitoring, evaluations,
and open dialogues among healthcare professionals, patients, and other relevant stakeholders are essential
to ensure the responsible use of ChatGPT in radiology, maintain its ethical nature, and optimize patient care
[32].

Despite these challenges, there are also significant opportunities for the future development of ChatGPT in
radiology, including the following:

Improved Accuracy and Efficiency in Radiological Diagnoses

ChatGPT's ability to analyze and interpret medical images in real time can significantly improve the
accuracy and efficiency of radiological diagnoses. Traditional methods of interpreting medical images, such
as X-rays, CT scans, and MRI scans, can be time-consuming and may require multiple specialists to interpret
the images. This can lead to a delay in diagnosis, increased interpretation variability, and higher healthcare
costs. ChatGPT's ability to quickly analyze and interpret medical images can help reduce the time and
resources required for interpretation, leading to faster and more accurate diagnoses [33].

This can lead to improved patient outcomes faster and more accurate diagnoses can lead to improved
patient outcomes, as early diagnosis and treatment can help prevent disease progression and improve health
outcomes. ChatGPT's ability to quickly analyze medical images can also help identify smaller or more subtle
abnormalities that may be missed by human interpretation. This can lead to earlier detection of diseases and
conditions, improving patient outcomes and potentially saving lives [34].

ChatGPT in radiology can reduce healthcare costs by reducing the time and resources required for
interpretation. This can also help reduce the number of unnecessary follow-up appointments and tests, as
more accurate diagnoses can help avoid misdiagnosis or missed diagnoses. In addition, faster and more
accurate diagnoses can help reduce the need for invasive procedures, further reducing healthcare costs
[5,14].
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Integration With Other Technologies

ChatGPT has the potential to be integrated with other healthcare technologies, such as electronic health
records (EHR) and telemedicine platforms. EHR systems are used to store patient health information,
including medical history, test results, and medication lists, and are commonly used in healthcare settings.
By integrating ChatGPT with EHR systems, medical imaging results can be directly incorporated into a
patient's medical record, providing healthcare providers with a more comprehensive understanding of their
patient's health [15,18].

Telemedicine platforms can also be integrated with ChatGPT, allowing for remote consultations and data
exchange. This can be particularly useful for patients who live in rural or remote areas and have limited
access to specialized medical imaging services. Telemedicine platforms allow patients to receive timely and
accurate diagnoses without traveling long distances to see a specialist in person. This can improve patient
access to care and reduce wait times for medical imaging services [35].

Personalized Medicine

Personalized medicine is a field of medicine that aims to provide individualized treatments tailored to the
unique characteristics of each patient. ChatGPT's ability to analyze vast amounts of patient data can be
instrumental in enabling personalized medicine by identifying patterns and trends in patient data that can
inform treatment decisions [14].

With the help of ChatGPT, medical professionals can analyze complex patient data, including medical
imaging results, genetic data, and clinical data, to identify potential disease risk factors, diagnose diseases,
and develop personalized treatment plans. ChatGPT can enable more precise and accurate diagnoses, reduce
diagnostic errors, and improve patient outcomes [36].

Moreover, ChatGPT can help medical professionals identify potential adverse drug reactions and
recommend alternative treatments that are more effective for the individual patient based on their unique
characteristics. This can reduce the risk of adverse drug reactions and improve patient safety [1,14].

The potential for ChatGPT to enable personalized medicine is particularly significant in oncology, where
treatment decisions are complex and often require a multidisciplinary approach. By analyzing a patient's
medical data, ChatGPT can help oncologists identify the most effective treatments and tailor them to their
unique characteristics [18].

Need for Further Research and Development to Improve ChatGPT’s Performance and Usability

ChatGPT is a relatively new technology, and although it has shown promise in radiology, there is still much
to be done to improve its performance and usability. One main area that requires further research and
development is expanding the scope of the images and conditions that ChatGPT can diagnose. Currently,
the system may be limited to certain types of medical images or conditions, and expanding its capabilities
will require more extensive training data and ongoing development efforts [37,38].

Another concern is potential biases in the training data used to train ChatGPT. If the training data are not
diverse enough or if there are underlying biases in the data, diagnoses could be inaccurate or incomplete.
Therefore, further research and development efforts should ensure that the training data are representative
and diverse [39].

Finally, improving the explainability of ChatGPT's diagnoses is crucial. As an AI system, ChatGPT cannot
explain its diagnoses in the same way that a human radiologist can. This can be a significant challenge for
physicians and patients who need to understand the basis for the diagnosis. Therefore, further research and
development efforts should aim to improve the explainability of ChatGPT's diagnoses so that they can be
more easily understood and communicated [18,28].

Conclusions
ChatGPT has shown great promise in improving the accuracy and efficiency of radiological diagnoses. Its
ability to analyze and interpret medical images in real time can help reduce interpretation variability and
errors, improve workflow efficiency, and ultimately enhance patient outcomes. In addition to these benefits,
ChatGPT has the potential for various other applications, such as medical education and differential
diagnosis, which should be further elaborated upon. By leveraging ChatGPT's capabilities in medical
education, healthcare professionals can use the system as a valuable tool for training and enhancing their
knowledge in radiology. It can provide a platform for interactive learning, allowing users to ask questions,
receive detailed explanations, and gain a deeper understanding of various imaging findings and pathologies.
Moreover, incorporating ChatGPT into medical education programs can contribute to standardizing
knowledge and disseminating up-to-date information across different institutions. Furthermore, ChatGPT
can be utilized in differential diagnosis, aiding radiologists in the process of distinguishing between similar
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medical conditions based on imaging findings. By leveraging its ability to analyze a wide range of imaging
data, ChatGPT can assist in generating a list of potential diagnoses, considering different factors and
presenting them to the radiologist for further evaluation. This can help improve diagnostic accuracy and
reduce the likelihood of missed or delayed diagnoses, leading to better patient care and outcomes. While
ChatGPT offers promising advantages, it is essential to acknowledge certain limitations. High-quality
training data are crucial for the system to perform effectively and reliably. Efforts should be made to ensure
that the training data accurately represent the diverse range of imaging findings encountered in clinical
practice. In addition, ethical considerations must be carefully addressed, including privacy concerns, patient
consent, and transparency in AI decision-making processes.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Hosny A, Parmar C, Quackenbush J, Schwartz LH, Aerts HJ: Artificial intelligence in radiology. Nat Rev

Cancer. 2018, 18:500-10. 10.1038/s41568-018-0016-5
2. The future role of radiology in healthcare . Insights Imaging. 2010, 1:2-11. 10.1007/s13244-009-0007-x
3. The good, the bad and the ugly of using ChatGPT . (2023). Accessed: April 27:

https://www.rsna.org/news/2023/march/use-of-chatGPT-in-radiology.
4. Xue VW, Lei P, Cho WC: The potential impact of ChatGPT in clinical and translational medicine . Clin Transl

Med. 2023, 13:e1216. 10.1002/ctm2.1216
5. Hu M, Pan S, Li Y, Yang X: Advancing Medical Imaging with Language Models: A Journey from N-grams to

ChatGPT. ArXiv. 2023, 1:04920. 10.48550/arXiv.2304.04920
6. Diab KM, Deng J, Wu Y, Yesha Y, Collado-Mesa F, Nguyen P: Natural language processing for breast

imaging: a systematic review. Diagnostics (Basel). 2023, 13:10.3390/diagnostics13081420
7. About ChatGPT by ChatGPT, with prompts from a curious data scientist . (2023). Accessed: April 27:

https://www.hitachivantarafederal.com/about-chatgpt-by-chatgpt-with-prompts-from-a-curious-data-
scientist/.

8. OpenAI ChatGPT applications. (2023). Accessed: April 27: https://lablab.ai/apps/tech/openai/chatgpt.
9. How does ChatGPT work?. (2023). Accessed: April 27: https://www.zdnet.com/article/how-does-chatgpt-

work/.
10. How AI helps physicians improve telehealth patient care in real-time . (2023). Accessed: April 27:

https://telemedicine.arizona.edu/blog/how-ai-helps-physicians-improve-telehealth-patient-care-real-time.
11. ChatGPT: usage and ethical considerations explained . (2023). Accessed: April 27:

https://www.thehrdirector.com/features/technology/chatgpt-usage-ethical-considerations-explained/.
12. Brady A, Laoide RÓ, McCarthy P, McDermott R: Discrepancy and error in radiology: concepts, causes and

consequences. Ulster Med J. 2012, 81:3-9.
13. Sallam M: ChatGPT utility in healthcare education, research, and practice: systematic review on the

promising perspectives and valid concerns. Healthcare (Basel). 2023, 11:10.3390/healthcare11060887
14. Johnson D, Goodman R, Patrinely J, et al.: Assessing the accuracy and reliability of AI-generated medical

responses: an evaluation of the Chat-GPT model. Res Sq. 2023, 10.21203/rs.3.rs-2566942/v1
15. Lecler A, Duron L, Soyer P: Revolutionizing radiology with GPT-based models: current applications, future

possibilities and limitations of ChatGPT. Diagn Interv Imaging. 2023, 104:269-74. 10.1016/j.diii.2023.02.003
16. Javaid M, Haleem A, Singh RP: ChatGPT for healthcare services: an emerging stage for an innovative

perspective. BenchCouncil Transactions on Benchmarks, Standards and Evaluations. 2023, 3:100105.
10.1016/j.tbench.2023.100105

17. Government funding to accelerate research in AI healthcare technologies . (2023). Accessed: April 27:
https://www.news-medical.net/news/20230303/Government-funding-to-accelerate-research-in-AI-
healthcare-technologies.aspx.

18. Kung TH, Cheatham M, Medenilla A, et al.: Performance of ChatGPT on USMLE: potential for AI-assisted
medical education using large language models. PLOS Digit Health. 2023, 2:e0000198.
10.1371/journal.pdig.0000198

19. Alhaidry HM, Fatani B, Alrayes JO, Almana AM, Alfhaed NK: ChatGPT in dentistry: a comprehensive review .
Cureus. 2023, 15:e38317. 10.7759/cureus.38317

20. ADCES7 self-care behaviors- the framework for optimal self-management . (2023). Accessed: April 27:
https://www.diabeteseducator.org/practice/practice-tools/app-resources/the-aade7-self-care-behaviors-
the-framework-fo....

21. Gerke S, Minssen T, Cohen G: Ethical and legal challenges of artificial intelligence-driven healthcare .
Artificial Intelligence in Healthcare. 2020, 295-336. 10.1016/B978-0-12-818438-7.00012-5

22. Norori N, Hu Q, Aellen FM, Faraci FD, Tzovara A: Addressing bias in big data and AI for health care: a call
for open science. Patterns (N Y). 2021, 2:100347. 10.1016/j.patter.2021.100347

23. Seyyed-Kalantari L, Zhang H, McDermott MB, Chen IY, Ghassemi M: Underdiagnosis bias of artificial
intelligence algorithms applied to chest radiographs in under-served patient populations. Nat Med. 2021,
27:2176-82. 10.1038/s41591-021-01595-0

2023 Srivastav et al. Cureus 15(7): e41435. DOI 10.7759/cureus.41435 7 of 8

https://dx.doi.org/10.1038/s41568-018-0016-5
https://dx.doi.org/10.1038/s41568-018-0016-5
https://dx.doi.org/10.1007/s13244-009-0007-x
https://dx.doi.org/10.1007/s13244-009-0007-x
https://www.rsna.org/news/2023/march/use-of-chatGPT-in-radiology
https://www.rsna.org/news/2023/march/use-of-chatGPT-in-radiology
https://dx.doi.org/10.1002/ctm2.1216
https://dx.doi.org/10.1002/ctm2.1216
https://dx.doi.org/10.48550/arXiv.2304.04920
https://dx.doi.org/10.48550/arXiv.2304.04920
https://dx.doi.org/10.3390/diagnostics13081420
https://dx.doi.org/10.3390/diagnostics13081420
https://www.hitachivantarafederal.com/about-chatgpt-by-chatgpt-with-prompts-from-a-curious-data-scientist/
https://www.hitachivantarafederal.com/about-chatgpt-by-chatgpt-with-prompts-from-a-curious-data-scientist/
https://lablab.ai/apps/tech/openai/chatgpt
https://lablab.ai/apps/tech/openai/chatgpt
https://www.zdnet.com/article/how-does-chatgpt-work/
https://www.zdnet.com/article/how-does-chatgpt-work/
https://telemedicine.arizona.edu/blog/how-ai-helps-physicians-improve-telehealth-patient-care-real-time
https://telemedicine.arizona.edu/blog/how-ai-helps-physicians-improve-telehealth-patient-care-real-time
https://www.thehrdirector.com/features/technology/chatgpt-usage-ethical-considerations-explained/
https://www.thehrdirector.com/features/technology/chatgpt-usage-ethical-considerations-explained/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609674/
https://dx.doi.org/10.3390/healthcare11060887
https://dx.doi.org/10.3390/healthcare11060887
https://dx.doi.org/10.21203/rs.3.rs-2566942/v1
https://dx.doi.org/10.21203/rs.3.rs-2566942/v1
https://dx.doi.org/10.1016/j.diii.2023.02.003
https://dx.doi.org/10.1016/j.diii.2023.02.003
https://dx.doi.org/10.1016/j.tbench.2023.100105
https://dx.doi.org/10.1016/j.tbench.2023.100105
https://www.news-medical.net/news/20230303/Government-funding-to-accelerate-research-in-AI-healthcare-technologies.aspx
https://www.news-medical.net/news/20230303/Government-funding-to-accelerate-research-in-AI-healthcare-technologies.aspx
https://dx.doi.org/10.1371/journal.pdig.0000198
https://dx.doi.org/10.1371/journal.pdig.0000198
https://dx.doi.org/10.7759/cureus.38317
https://dx.doi.org/10.7759/cureus.38317
https://www.diabeteseducator.org/practice/practice-tools/app-resources/the-aade7-self-care-behaviors-the-framework-for-optimal-self-management
https://www.diabeteseducator.org/practice/practice-tools/app-resources/the-aade7-self-care-behaviors-the-framework-for-optimal-self-management
https://dx.doi.org/10.1016/B978-0-12-818438-7.00012-5
https://dx.doi.org/10.1016/B978-0-12-818438-7.00012-5
https://dx.doi.org/10.1016/j.patter.2021.100347
https://dx.doi.org/10.1016/j.patter.2021.100347
https://dx.doi.org/10.1038/s41591-021-01595-0
https://dx.doi.org/10.1038/s41591-021-01595-0


24. Rivas P, Zhao L: Marketing with ChatGPT: navigating the ethical terrain of GPT-based chatbot technology .
AI. 2023, 4:375-84. 10.3390/ai4020019

25. Haleem A, Javaid M, Singh RP: An era of ChatGPT as a significant futuristic support tool: a study on
features, abilities, and challenges. BenchCouncil Transactions on Benchmarks, Standards and Evaluations.
2022, 2:100089. 10.1016/j.tbench.2023.100089

26. ChatGPT shrugged. (2023). Accessed: April 27: https://techcrunch.com/2022/12/05/chatgpt-shrugged/.
27. Dwivedi YK, Kshetri N, Hughes L, et al.: “So what if ChatGPT wrote it?” Multidisciplinary perspectives on

opportunities, challenges and implications of generative conversational AI for research, practice and policy.
Int J Inf Manage. 2023, 71:102642. 10.1016/j.ijinfomgt.2023.102642

28. Hassani H, Silva ES: The role of ChatGPT in data science: how AI-assisted conversational interfaces are
revolutionizing the field. Big Data Cogn Comput. 2023, 7:62. 10.3390/bdcc7020062

29. Ray PP: ChatGPT: A comprehensive review on background, applications, key challenges, bias, ethics,
limitations and future scope. Internet of Things and Cyber-Physical Systems. 2023, 3:121-54.
10.1016/j.iotcps.2023.04.003

30. The importance of data privacy and ethics in ChatGPT medical diagnosis . (2023). Accessed: April 27:
https://ts2.space/en/the-importance-of-data-privacy-and-ethics-in-chatgpt-medical-diagnosis/ .

31. How to get ChatGPT regulatory approved as a medical device . (2023). Accessed: May 2:
https://www.hardianhealth.com/blog/how-to-get-regulatory-approval-for-medical-large-language-models.

32. Aydin Ö, Karaarslan E: OpenAI ChatGPT interprets radiological images: GPT-4 as a medical doctor for a fast
check-up. GPT-4. 2023, 1:1-3.

33. Artificial intelligence in healthcare: all you need to know . (2023). Accessed: April 27:
https://www.blockchain-council.org/ai/artificial-intelligence-in-healthcare-all-you-need-to-know/.

34. Telerehabilitation and smartphone apps in physiotherapy . (2023). Accessed: April 27: https://www.physio-
pedia.com/Telerehabilitation_and_Smartphone_Apps_in_Physiotherapy.

35. What does ChatGPT mean for healthcare?. (2023). Accessed: May 2: https://www.news-
medical.net/health/What-does-ChatGPT-mean-for-Healthcare.aspx.

36. New and surprising evidence that ChatGPT can perform several intricate tasks relevant to handling complex
medical and clinical information. (2023). Accessed: April 27: https://www.news-
medical.net/news/20230213/New-and-surprising-evidence-that-ChatGPT-can-perform-several-intricate-
tas....

37. When radiology meets AI: what ChatGPT can learn and contribute . (2023). Accessed: April 27:
https://www.allzonems.com/chatgpt-training-in-radiology/.

38. What does AI mean for learning development?. (2023). Accessed: April 27:
https://lmutake5.wordpress.com/2023/03/16/take5-82-what-does-ai-mean-for-learning-development/.

39. Alberts IL, Mercolli L, Pyka T, Prenosil G, Shi K, Rominger A, Afshar-Oromieh A: Large language models
(LLM) and ChatGPT: what will the impact on nuclear medicine be?. Eur J Nucl Med Mol Imaging. 2023,
50:1549-52. 10.1007/s00259-023-06172-w

2023 Srivastav et al. Cureus 15(7): e41435. DOI 10.7759/cureus.41435 8 of 8

https://dx.doi.org/10.3390/ai4020019
https://dx.doi.org/10.3390/ai4020019
https://dx.doi.org/10.1016/j.tbench.2023.100089
https://dx.doi.org/10.1016/j.tbench.2023.100089
https://techcrunch.com/2022/12/05/chatgpt-shrugged/
https://techcrunch.com/2022/12/05/chatgpt-shrugged/
https://dx.doi.org/10.1016/j.ijinfomgt.2023.102642
https://dx.doi.org/10.1016/j.ijinfomgt.2023.102642
https://dx.doi.org/10.3390/bdcc7020062
https://dx.doi.org/10.3390/bdcc7020062
https://dx.doi.org/10.1016/j.iotcps.2023.04.003
https://dx.doi.org/10.1016/j.iotcps.2023.04.003
https://ts2.space/en/the-importance-of-data-privacy-and-ethics-in-chatgpt-medical-diagnosis/
https://ts2.space/en/the-importance-of-data-privacy-and-ethics-in-chatgpt-medical-diagnosis/
https://www.hardianhealth.com/blog/how-to-get-regulatory-approval-for-medical-large-language-models
https://www.hardianhealth.com/blog/how-to-get-regulatory-approval-for-medical-large-language-models
https://www.researchgate.net/publication/369744392_OpenAI_ChatGPT_interprets_Radiological_Images_GPT-4_as_a_Medical_Doctor_for_a_Fast_Check-Up
https://www.blockchain-council.org/ai/artificial-intelligence-in-healthcare-all-you-need-to-know/
https://www.blockchain-council.org/ai/artificial-intelligence-in-healthcare-all-you-need-to-know/
https://www.physio-pedia.com/Telerehabilitation_and_Smartphone_Apps_in_Physiotherapy
https://www.physio-pedia.com/Telerehabilitation_and_Smartphone_Apps_in_Physiotherapy
https://www.news-medical.net/health/What-does-ChatGPT-mean-for-Healthcare.aspx
https://www.news-medical.net/health/What-does-ChatGPT-mean-for-Healthcare.aspx
https://www.news-medical.net/news/20230213/New-and-surprising-evidence-that-ChatGPT-can-perform-several-intricate-tasks-relevant-to-handling-complex-medical-and-clinical-information.aspx
https://www.news-medical.net/news/20230213/New-and-surprising-evidence-that-ChatGPT-can-perform-several-intricate-tasks-relevant-to-handling-complex-medical-and-clinical-information.aspx
https://www.allzonems.com/chatgpt-training-in-radiology/
https://www.allzonems.com/chatgpt-training-in-radiology/
https://lmutake5.wordpress.com/2023/03/16/take5-82-what-does-ai-mean-for-learning-development/
https://lmutake5.wordpress.com/2023/03/16/take5-82-what-does-ai-mean-for-learning-development/
https://dx.doi.org/10.1007/s00259-023-06172-w
https://dx.doi.org/10.1007/s00259-023-06172-w

	ChatGPT in Radiology: The Advantages and Limitations of Artificial Intelligence for Medical Imaging Diagnosis
	Abstract
	Introduction And Background
	Review
	Methodology
	FIGURE 1: Selection process of articles used in this study.

	Advantages of ChatGPT in radiology
	Limitations of ChatGPT in radiology
	Challenges and opportunities for future development

	Conclusions
	Additional Information
	Disclosures

	References


