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Key Messages

» The demand for medical imaging in Canada has risen due to factors, including an aging population,
increased patient volumes, advancements in procedures and treatments, and shifts in standard of
care. Notably, there has been a substantial increase in CT and MRI examinations.

Radiologists in Canada often have large patient volumes, work extended overtime, and manage
prolonged wait-lists, all of which contribute to burnout. This burnout has an impact on productivity
and staff turnover and may jeopardize patient safety. Burnout may also lead to radiologists reducing
their work hours, seeking new employers, or leaving clinical practice.

» ChatGPT could play a role in supporting radiologists in a variety of ways, including generating
radiology reports, providing structured report templates, assisting with clinical history sections of
radiology reports, and facilitating patient communication. ChatGPT may also aid clinical decision
support by assisting in final diagnoses and cancer screening decisions, and optimizing clinical
decision support.

ChatGPT's limitations in radiology workflow include dependence on training data, potential
inaccuracies in responses, ethical concerns about patient data privacy, and difficulties in handling
complex radiology tasks.

While ChatGPT holds promise in enhancing radiology workflow and patient care, careful
consideration is needed for its limitations and potential risks. Responsible implementation and
ongoing research and development are vital to leveraging its benefits while upholding patient safety
and ethical standards.

Context

Medical imaging plays a crucial role in diagnosing, staging, and monitoring various medical conditions. The
rising demand for medical imaging in Canada results from multiple factors, including an aging population,
increased patient volumes, advancements in procedures and treatments, and shifts in standard of care.™®
For example, the demand for CT and MRI examinations in Canada has risen by 31% and 62%, respectively,
between 2010 and 2020.*

Radiologists in Canada frequently face high workloads, extended overtime, large patient volumes, and
lengthy wait-lists.#® The situation has gotten worse since the COVID-19 pandemic, requiring radiology
departments to handle urgent cases while maintaining regular patient care and managing a growing backlog
in a postpandemic era.*’

While burnout is a common issue affecting health care workers in Canada, diagnostic radiologists have
reported higher rates of burnout compared to other types of physicians.**®° Some factors associated with
burnout are heavy workload, productivity demands, workflow disruptions, lack of work-life balance, and
complexities in the form of technological advancements.**8° Dissatisfaction at work may lead radiologists to
reduce working hours, change employers, or even leave clinical practice.*™
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Artificial intelligence (Al) has demonstrated benefits and a growing presence in the field of radiology over
the years, despite various limitations.” One example, introduced in November 2022 by OpenAl, is ChatGPT,
a specific iteration of the Generative Pre-Trained Transformer, which is a language generation model.""3
ChatGPT has been fine tuned to process and generate humanlike conversational language.™

ChatGPT has been trained on vast amount of data from various internet sources, including websites, books,
and forums.’® The training data comprises more than 45 terabytes of text data,'® which enables it to generate
various outputs, including simulated scientific content, codes, plays, stories, and poems.™'” In contrast

to conventional language models that depend on statistical methods to predict subsequent words in
sentences, ChatGPT employs transformer-based models, which means it can process large volumes of data
in parallel.”™® While ChatGPT is freely available,’® it lacks the capability to conduct real-time searches on the
internet or external databases and is susceptible to generating false information.™

ChatGPT may serve diverse roles in supporting radiology workflow, including expediting radiology report
generation, facilitating diagnostic decision-making through clinical decision support tools, and aiding in
other writing-intensive tasks.'® ChatGPT is intended as an Al tool to assist trained radiologists, rather than
replace them.?0%1

Objective

The main objectives of this report are to:
* summarize some potential applications of ChatGPT for improving radiology workflow efficiency
« identify strengths and limitations of ChatGPT in several areas of potential workflow applications.

About This Document

This report summarizes information identified through a literature search using various databases and
online resources, including MEDLINE, Embase, Scopus, the Cochrane Database of Systematic Reviews, and
the International HTA Database. This report may not provide an entirely comprehensive review of the role of
ChatGPT in enhancing the radiology workflow because the literature search used to inform the findings was
limited to English-language documents published between January 1, 2020, and June 7, 2023.

Results

Integration of ChatGPT Into Radiology Workflow
Specific workflow areas where ChatGPT has been described in the literature as supporting radiologists are
discussed here, with a focus on radiology report writing and clinical decision support tools.

Implications of ChatGPT on Radiology Workflow 5
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Supporting Radiology Report Writing

Drafting Radiology Reports

ChatGPT may assist in drafting an entire radiology report with only a few diagnosis keywords and some
patient clinical information provided as input.?° It may also expedite summarizing the findings to a
conclusion.?? The draft can be reviewed and edited by the radiologist for accuracy before finalization.?

In a study evaluating its performance for generating radiology reports, ChatGPT received an overall high
appraisal in a scorecard-based assessment; however, it exhibited limitations in accurately when dealing with
specific technical and medical terms, leading to misinterpretation and contextual inaccuracies. For instance,
it misinterpreted “dorsovolar” as “dorsoplantar.”?

Using ChatGPT for drafting reports could potentially decrease turnaround times, ease workloads, and
enhance efficiency by saving the time usually dedicated to dictating or typing reports. However, reports
produced by ChatGPT without thorough expert review could result in misdiagnosis, eventually leading to
patient harm.

Providing a Structured Template

Radiologists often use a structured template to ensure consistency and enhance radiological workflow and
communication.?2¢ A potential application of ChatGPT may be converting unstructured free-text radiology
reports into structured reports, thereby reducing workload for radiologists.?®

Some researchers explored structured reporting for radiology reports using various language models. In a
study published in May 2023, despite being instructed to produce a tabular format, ChatGPT presented a
template with headings and bullets, as the version at the time did not support tabular format.2® However,
upon posing the identical question in August 2023, ChatGPT delivered a tabular format report with similar
content to May 2023 (Figure 1). This highlights the rapid evolution of ChatGPT.

Assisting With the Clinical History Section

Radiologists often review the reason for an imaging exam, prior imaging reports, and emergency medical
records to create and report a patient’s clinical history. ChatGPT can summarize these data and generate a
concise clinical history, potentially improving efficiency if integrated properly. Custom integration with other
computer applications is possible by modifying existing algorithms and incorporating preexisting medical
knowledge, such as electronic medical records, or fine-tuning the model for specific datasets.'5222

Improving Patient Communication

To support communication with patients, ChatGPT can deliver clear and concise information about
radiological procedures and the purpose, risks, benefits, and expectations in lay language.? For instance, a
radiology report could be entered into the system with appropriate prompts for ChatGPT to provide questions
that a patient could ask regarding the results of the report.?2 ChatGPT may also be used to support the
simplification of radiology reports, which often contain complex medical terminology, clinical facts, and
uncertain statements that could be challenging for patients to understand.?8?°
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Figure 1: Example of a Structured Report for Total-Body CT Examination
(Tabular Format)

Section Content
Patient Name: John Doe
Information

Date of Birth: 1980-03-15

Medical Record No.: 123456

Sex: Male
Clinical History Suspected trauma; evaluation of internal injuries.
Technique Scanner: Siemens Somatom Definition AS

Contrast: IV contrast (iodinated contrast medium) administered.

Findings Head: No acute intracranial abnormalities.
Chest: Multiple rib fractures on the left side. Minor left hemothorasx.

Abdomen/Pelvis: Liver laceration in segment V1. Mild splenic contusion. No

active bleeding.

Extremities: Fracture of the left femur.

Impressions 1. Left-sided nb fractures and hemothorax.
2. Liver laceration and splenic contusion. No active bleeding.

3. Fracture of the left femur.

Recommendations 1. Consultation with orthopedic surgeon for femur fracture.
2. Serial imaging to monitor liver and spleen injuries.

3. Clinical follow-up for hemothorax and rib fractures,

Note: ChatGPT's response to the prompt from Mallio et al., “Please provide me with an example of a
structured report of a total-body CT examination; include as much detail as possible. The format must be
tabular,” in August of 2023 (Canada).

An exploratory case study involving 15 radiologists assessed 45 simplified radiology reports generated by
ChatGPT from 3 original reports. To address ChatGPT's text variability and ensure comprehensive coverage
of its generative ability, the researchers asked ChatGPT to develop a simplified report for each of the 3
original reports 15 times, resulting in 45 distinct simplified reports. The study highlighted the completeness
of the reports and ChatGPT's ability to identify important aspects of complex medical content. Most
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radiologists found the simplified reports to be factually correct, complete, and safe for patients. Some
instances of simplification were noted that may cause potential harm to patients,*® for example:

» Misinterpretation of medical terms: In a simplified report, lymph nodes were erroneously conveyed as
“might have cancer,’ while the original report indicated “no evidence of recurrence or new lymph node
metastases.”?

 Imprecise language: A simplified report concluded “no evidence of the cancer spreading to other
parts of the body,” which disregarded the original report’s indication of presence of pulmonary
metastases.*°

» Missed findings: The conclusion of a simplified report omitted information about a lesion's growth,
which was present in the original report.*°

In another study examining 254 radiology reports, ChatGPT achieved better results when provided with
additional context, such as specifying the user as a patient or requesting simplification at a seventh-grade
reading level.?® When evaluating 62 low-dose lung CT cancer screening scans and 76 brain MRl metastases
screening scans, ChatGPT successfully translated the reports into plain language with an average score of
4.27 in a 5-point system. Although some oversimplification and missing information were observed, this may
be improved with more detailed prompts, for example:?®

Your task is to translate a radiology report into plain language that is easy for the average
person to understand. Your response should provide a clear and concise summary of the key
findings in the report, using simple language that avoids medical jargon. Please note that
your translation should accurately convey the information contained in the original report
while making it accessible and understandable to a layperson. You may use analogies or
examples to help explain complex concepts, but you should avoid oversimplifying or leaving
out important details.

ChatGPT's Application Programming Interface (API) is a set of tools and protocols that allows developers
to interact with and integrate ChatGPT into their own applications, software, or platforms. By integrating
ChatGPT'’s API into any custom software (e.g., PACS), radiologists could automatically generate a simplified
report for a patient alongside the original report.®"

Aiding Clinical Decision Support

Assisting Final Diagnosis

A team of researchers conducted a study to evaluate ChatGPT's accuracy in differential diagnosis, diagnostic
tests, final diagnosis, and clinical management, considering patient age, sex, and case complexity. The
researchers fed 36 clinical vignettes from the Merck Sharp & Dohme (MSD) Clinical Manual into ChatGPT,
presented prompts to ChatGPT for each phase of the clinical workflow, and rewarded points for accurate
responses that were consistent with the MSD Clinical Manual answers.®? ChatGPT achieved a 71.7% overall
accuracy rate across all 36 cases.?? The accuracy dipped to 60.3% in the differential diagnoses category
compared to 76.9% in formulating conclusive diagnoses and reflecting a substantial improvement with
enhanced contextual details (such as the patient's history of iliness, physical examination, and pertinent
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clinical data).®? The researchers noted instances where ChatGPT withheld diagnoses despite possessing
relevant data or made dosing errors that underscored its limitation in comprehensive reasoning. They also
noted that while sex and age were not significant predictors, the vignettes in this study depict typical disease
scenarios, and deviations from the norm might introduce varying biases.*? Hence, further research should
explore supplementary demographic factors and potential sources of systematic bias.

Cancer Screening

To promote the responsible use of radiology services, the American College of Radiology (ACR) has been
publishing various appropriateness criteria since 1993. Radiologists frequently take the responsibility of
interpreting these guidelines, which categorize patients into distinct demographic and risk groups.3?

In an evaluation comparing ChatGPT's response to the ACR Appropriateness Criteria, ChatGPT's responses
for breast pain and breast cancer screening yielded moderate to good results. ChatGPT responded to
prompts in both an open-ended (OE) format and a select all that apply (SATA) format. In the OE format, it
was tasked with providing the single most appropriate imaging procedure, while in the SATA format, it was
presented with a list of imaging modalities to assess. Scoring criteria were applied to determine whether
the proposed imaging modalities aligned with the ACR guidelines. The study's outcomes showed that breast
cancer screening achieved an average OE score of 1.83 out of 2, with a corresponding average correct rate
of 88.9% for SATA. For breast pain, the average OE score was 1.125 out of 2, with an average correct rate of
58.3% for SATA.*

The study authors noted that ChatGPT'’s accuracy may vary depending on the severity of the initial
presentation and it recommends imaging even when unnecessary, taking a maximalist approach. The
authors concluded that ChatGPT's performance is promising and may improve clinical workflow and reduce
overuse of imaging.®

Clinical Decision Support Optimization

Clinical decision support (CDS) provides information and recommendations to health care professionals and
patients at the point of care. Clinicians may override or disregard about 90% of alerts, citing valid reasons
such as irrelevancy, poor timing, or incomplete characterization of the clinical condition.®*

In a study that investigated the potential of ChatGPT to improve CDS logic, researchers presented

CDS logic summaries to ChatGPT for suggestions. The study engaged 5 clinicians who assessed 36
ChatGPT-generated suggestions and 29 human-generated suggestions across 7 alerts. Among the top 20
suggestions, 9 originated from ChatGPT. These suggestions were noted for their high understandability and
relevance, and for displaying moderate usefulness with minimal bias, inversion, and redundancy.3

ChatGPT-generated suggestions could play a role in optimizing CDS alerts by identifying enhancements
to alert logic. However, the study's scope is restricted to evaluating the quality of ChatGPT-generated
suggestions for improving CDS logic, while its impact on clinical outcomes remains uncertain.?

Implications of ChatGPT on Radiology Workflow 9
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Other Uses

Supporting Writing-Intensive Tasks and Research Articles

ChatGPT is a valuable tool for proofreading and editing tasks, including structural formatting; spell-checking;
correcting grammar, punctuation, and inconsistencies; refining sentences; and content for different
audiences.”?” Additionally, it can provide concise summaries of lengthy reading materials like papers,
reports, and guidelines, saving time for radiologists for more complex tasks.?”

ChatGPT may also aid in radiology research by identifying research topics; providing background information;
proposing statistical analysis methods; and creating abstracts, introductions, and conclusion sections of a
manuscript, but it cannot access external data for specific journal references.’* While ChatGPT has been
shown to produce coherent research articles, these articles have been found to be factually incorrect and

to contain fictitious references, as ChatGPT lacks the capability to search external databases for accurate
literature reviews.1617.21

Providing Technical Resources and Assisting in Radiology Training
ChatGPT has the potential to:

» provide age-based normal values for quick reference during image interpretation?

« help train residents by teaching procedural steps and identifying radiological features in different
conditions?

« specify normal criteria or classic signs in certain pathologies, providing fairly reliable information
about common diseases.3¢

However, ensuring the reliability of ChatGPT's reference sources is essential.?’ ChatGPT has been trained
solely on publicly available information, not on radiology specifically, but as versions are trained on medical
resources, its utility in radiology will grow stronger.®’

Administrative Tasks

ChatGPT has the potential to reduce the burden on radiology departments by automating routine tasks.?'23
For example, it could automate appointment scheduling, billing, claims submissions, eligibility verification,
and prior authorization requests; however, these functions are currently unavailable. To support these
functions, ChatGPT would need to be incorporated as a chatbot into a hospital’s appointment and billing
software.’>??

Main Challenges and Considerations Related to the Applications

There are several challenges related to the implementation and use of ChatGPT to consider when making
decisions about its uptake to support radiology workflow, including:

» ChatGPT's effectiveness is dependent on the quality of the data it was trained on, which could have
inherent biases due to imbalanced training data.®*3' ChatGPT lacks domain expertise and creativity,
and may not have the same level of nuance and context as a human expert in a specialized field like

Implications of ChatGPT on Radiology Workflow 10
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radiology.” Furthermore, radiology is an ever-evolving field, while ChatGPT is trained on data with a
specific timestamp, limiting its ability to keep up with current developments.®°

» ChatGPT creates text by making predictions, but does not always give the most reliable responses,
leading to inconsistent outputs despite the same input.?3°38 |t is vulnerable to hallucinations
(meaning generating responses not based on factual information), which could potentially pose harm
to patients. Additionally, it may handle rare pathologies less accurately than common ones.*°

When faced with high demands, ChatGPT may deliver error messages and occasionally may crash
during response generation. It may restrict the number of requests made within a certain time and
cannot handle very long texts.™

The use of ChatGPT in radiology raises concerns about patient data protection, necessitating
appropriate safeguards and further research to ensure responsible use.®' A potential short-term
solution is upgrading to GPT-4, which was launched for limited users with a paid subscription and
has demonstrated better performance than ChatGPT.3°4° GPT-4 includes a browser plugin that allows
internet access, but privacy concerns persist, and it involves additional costs.3%3%4

» To improve the use of ChatGPT in radiology, fine-tuning is essential; this could include incorporating
medical images, reports, and domain-specific knowledge to enhance accuracy and relevance.#2
Collaborating with publishers, institutions, and libraries is important to ensure that ChatGPT has
access to a comprehensive and reliable database of radiology-related resources to increase the
likelihood of providing authentic references.*

» Automation bias poses a concern where humans tend to favour machine decisions over human
decisions, even in cases of conflict.*® This is especially problematic in CDS tools, given that their
responses may occasionally deviate from expert opinions.** Additional research could focus on
developing advanced models that integrate ChatGPT with existing CDS systems. These models could
leverage the extensive medical literature, clinical guidelines, and patient data to assist physicians
in making precise diagnoses, formulating treatment plans, and predicting patient outcomes.** By
merging the expertise of health care professionals with the capabilities of ChatGPT, a holistic and
tailored decision support system could be established.*

Limitations of This Report

This report's limitations encompass data collection up until June 2023; the potential emergence of new
insights due to the rapid growth of literature on ChatGPT,; the exclusion of papers published in other
languages; challenges in comprehensively analyzing all concepts, resulting in emphasis on crucial
topics; varying evidence quality in the included materials; and the incorporation of preprints that were not
peer reviewed.

Implications of ChatGPT on Radiology Workflow I
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Conclusion

This report delves into the potential applications of ChatGPT in the radiology field, focusing on its role in
facilitating the generation of radiology reports, providing CDS, and other related tasks. While ChatGPT's
capabilities offer promising solutions to address various challenges, it is crucial to acknowledge its
limitations. Its reliance on training data, potential for generating inaccurate or fictitious information, and lack
of domain expertise are among the most significant concerns. The implementation of ChatGPT should be
approached cautiously, considering patient safety, ethics, and the potential for unintended consequences.

Further research and development are necessary to refine ChatGPT's performance in radiology-specific
applications. The evolution of this technology could lead to a more effective and harmonious partnership
between Al and health care providers, ultimately contributing to improved patient care and well-being in the
radiology field.

Implications of ChatGPT on Radiology Workflow 12
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