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1. Introduction 

The use of Artificial Intelligence (AI) in medicine has long been 

prevailing, dating back to as early as 1976 [1]. Yet the feasibility 

of AI in medical education came only with the introduction of 

ChatGPT, the first publicly accessible and user-friendly AI 

model [2]. Equipped with the Generative Pre-Trained 

Transformer (GPT) model, the first autoregressive generative 

model based on the Transformer architecture [3], the free GPT-

3 excels in zero- or few-shot scenarios [4] while GPT-4 takes it 

one step further by taking images inputs and generating them as 

outputs [5]. Additionally, unlike previous AI models, which can 

only take in specific inputs and cannot answer in the context of 

the prompt, ChatGPT possesses the capability to interpret the 

context of the question and answer accordingly [6], producing 

human-like and nuanced essay outputs [7]. Thus, with the 

plethora of information in ChatGPT’s databases, as well as its 

ability to use past inputs to adjust and correct itself at the 

individual’s discretion, ChatGPT has revealed the possibility of 

a resourceful tool in education capable of filling gaps where 

human educators could not cover or replacing them in areas 

when students require immediate and individualized factual 

responses. This article thus explores the potential of ChatGPT 

in anatomy education (AE) and anatomy research (AR), a 

branch of medical education with a focus on the composition 

and structure of the human body. The ChatGPT versions which 

are in use, current literature on the applications of ChatGPT AE 

and AR, and advantages and limitations of ChatGPT in anatomy 

education, are reiterated in this review. Owing to the specificity 

of the research question targeting only AE, and not medical 

education, few publications on the topic are discoverable despite 

nearly a year of advent since the AI’s public release on 30th 

January 2023 and the widespread attention ChatGPT received in 

the field of medical education.   

2. Various ChatGPT versions 

ChatGPT, which was launched on 30th November 2022, had 

reached 100 million users by January 2023 [8], making this 

platform the fastest-growing consumer application of all time. 

The chatbot was based on the GPT-3.5 model upon its release 

and updated to GPT-4 in March 2023 [9] on the paid version. 

The variations of GPT models, comparing their training 

processes, architecture, and model size are presented below. 

2.1. GPT-3.5 

GPT-3.5 is based on GPT-3 released in 2020, pre-trained with 

45TB of human text data including books, blogs and other 

online content, up to September 2021 and could take up to 1.3B 

GPT model, fewer than the 175B GPT-3 model, with an 

emphasis on conforming to human ethics by detection and 

exclusion of hate speech and other derogatory languages and 

fine-tuning data collected from human inputs [11], for deep 

learning using a subfield of AI known as Reinforcement 

Learning from Human Preferences (RLHF). This enables a more 

human-like response with greater details and specificity A 12-

billion-parameter version of GPT-3 was also used in Dall-E, an 

AI image generator capable of image outputs from user text 

prompts. 

2.2. GPT-4 

GPT-4, released in 2023 on the paid version of ChatGPT is 

updated with data up to the date of its release. However, 

compared to its predecessor, where all technical information has 

been disclosed, OpenAI has revealed little information on the 

training processes, dataset construction and other details  
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considering the growing competition in generative large-scale 

language models. The greatest visible difference between GPT-

3 and GPT-4 lies in the modality of inputs and outputs the model 

could handle, with GPT-4 able to accept both text and image 

prompts and output likewise, parallel to the text-only GPT-3, 

which would prove GPT-4 advantageous in AE, given the large 

number of images required for the students to fully comprehend 

the anatomical structure and their relative positions. 

2.3. Modification of ChatGPTs 

Relative to GPT-3’s full disclosure of its base architecture, little 

is known about GPT-4, though with similar architecture, with 

only these key differences noted in ChatGPT: 

a. Accessibility 

The most prominent difference out of the box between the two 

ChatGPT versions would be their availability. While ChatGPT-

3.5 is free for consumer usage, ChatGPT-4 can only be accessed 

with a monthly subscription. Given that large-scale application 

is required for implementation in AE, most of the papers 

reviewed thus focus on ChatGPT-3.5. 

b. Model Size 

GPT-4 is 10 times more advanced than GPT-3.5. The difference 

indirectly signifies the amplified performance and accuracy of 

GPT-4, allowing GPT-4 to process more complex and nuanced 

language prompts. 

c. Context Window Length 

The difference in context window length indicates the number 

of previous words the chatbot refers to before producing an 

output. This allows the chatbot to understand the context of the 

conversation without reiteration. GPT-4 has a maximum 

window length of 24000 words, eight times higher than GPT-

3.5 

d. Training Process 

While GPT-3.5 uses LRHF to simulate human-like responses, 

GPT-4 introduced a rule-based reward model in addition to 

LRHF, which increases the reliability and safety of the response, 

reducing hallucination cases dramatically as compared to GPT-

3.5. 

3. ChatGPT-based Publications in AE and AR 

As ChatGPT is a nascent technology, there are few papers 

available on ChatGPT and AE/AR as opposed to ChatGPT and 

medical education, since AE is only a subset of medical 

education. 

3.1. ChatGPT and AE 

Mogali tested ChatGPT on its ability to answer questions on 

contextual knowledge, tutor individuals and produce MCQs 

[12]. The author set off open-ended questions, tasked the chatbot 

to simulate a question-and-answer session and to mass produce 

AE MCQs respectively to gauge the chatbot’s proficiencies. The 

study discovered the chatbot was able to handle all these tasks 

up to a certain extent, excelling particularly in the simulation of 

question-and-answer sessions, providing elaborate and 

extensive feedback to the inputted answer. However, the chatbot 

was not as concise in its response to the anatomy question, with 

omissions and mistakes in minor parts of its response and was 

unable to process the prompt to generate 100 MCQs. The author 

concluded that ChatGPT would need further development 

before deploying in AE. Overall, the study highlighted that 

ChatGPT can currently be used only as a tool to supplement AE 

outside the classroom setting to provide a prompt response to 

any queries. 
 

ChatGPT was pitted in an AE test consisting of 40 MCQs 

against students in the Faculty of Health Sciences at a state 

university in Turkey who took a 4-week long course on a certain 

anatomy topic [13]. The study showed that ChatGPT answered 

67.5% of the questions correctly in a zero-shot setting, higher 

than 83% of the 38 students participating in the study. 

Furthermore, the answering techniques used by ChatGPT were 

significantly superior to the students, being able to provide 

explanations for their answers in the MCQ. This aids the 

researchers in gauging the proficiency of ChatGPT in the paper, 

pinpointing the areas of mistakes of ChatGPT for correction and 

modification. The authors expect ChatGPT to improve 

performance through deep learning and hope to conduct similar 

tests for different educational levels. The research performed 

has shown the proficiency of ChatGPT in anatomy via a side-

by-side comparison with students of undergraduate level, hence 

determining the possibility for ChatGPT to be used in AE such 

education levels. 
 

Totlis et al. (2023) randomly selected 18 questions they 

formulated after obtaining a subscription to ChatGPT-4 [14], 

and evaluated the output’s accuracy, relevance, and 

comprehensiveness. In its responses, ChatGPT acknowledges 

its inability to provide consistent accurate responses and is 

meant to be used as a supplement to AE. Evidence of this 

response was displayed when omissions and mistakes in its 

answers to anatomical features asked were detected. The authors 

propose ChatGPT as a potential interactive learning tool 

providing organized and precise summaries of anatomical 

terminology in bullet points, and suggest that ChatGPT helps 

answering anatomical queries, but requires specific and nuanced 

prompts on the users’ end to obtain desired results. ChatGPT 

was also found to be unable to provide reliable sources for its 

outputs and to output images crucial for anatomical studies. The 

study thus calls for further understanding of ChatGPT to provide 

guidelines for optimal utilization of ChatGPT in AE. 
 

Chheang et al. (2023) combined ChatGPT with virtual reality 

(VR) in a VR-based anatomy education system [15]. In this 

setting, ChatGPT was integrated into a virtual assistant to 

generate responses to the user’s questions asked not in text but 

through real-time speech-to-text. The added interactions of the 

virtual assistant were found to offer an engaging, immersive, 

and interactive learning experience, enhancing the learning 

process and motivation. Moreover, the authors state that 

conventional virtual assistants could only run pre-programmed 

scenarios with little or no adaptability, thus appearing to be rigid 

and may not meet individual learning needs and queries of the 

students. ChatGPT’s ability to query a vast database of 

information and provide comprehensive information and 

resources according to the student’s needs, further enhances the 

student’s VR experience and adapts the user with personalized 

support. The authors also suggest further developing and  
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integrating visual input and output to introduce greater 

flexibility to amplify the already phenomenal capabilities of 

ChatGPT in VR AE. 
 

Ilgaz et al. (2023) weighed ChatGPT-3.5 against Google Bard 

in attempting the last five years of the Medical Specialty 

Examination questions in both English and Turkish [16] and 

instructed both AI platforms to construct questions of similar, 

harder, and easier difficulties. Both models answered around 

half of the questions correctly, though they mentioned that 

ChatGPT-4 had a higher success rate. ChatGPT-3.5 also 

produced errors in its answer scheme provided for the questions 

it generated, but the greater capability of ChatGPT-4 may 

resolve such issues. The authors noted that ChatGPT has the 

capability to improve its accuracy and ability in answering and 

generating AE questions, proving it likely possible for AE in the 

future. 
 

Kundakcı reviewed in his paper the advantages and limitations 

of ChatGPT in AE [17]. ChatGPT provides equal opportunities 

to students in every country and university, being accessible for 

free to all with an internet connection. It has the potential to 

increase student participation in lessons as ChatGPT can answer 

to a group of students simultaneously and without pause. Being 

an AI model, it boasts 24/7 availability and students would feel 

more comfortable making mistakes as they are not conversing 

with humans. Lastly, ChatGPT can produce innovative and 

practical solutions if students provide information from an 

accurate and reliable database. The article hence emphasizes the 

benefits offered by ChatGPT and urges further development into 

it. 

3.2. ChatGPT and AR 

Ilgaz et al. (2023) weighed ChatGPT-3.5 against Google Bard 

in producing an academic paper on the anatomy of the facial 

nerve [16]. ChatGPT produced a basic and less detailed article 

without any referencing, compared to previous papers on such 

subjects. However, the authors noted that ChatGPT’s article 

structure was more in line with academic norms on such 

subjects, with sections divided clearly and accurately. 
 

Kundakcı scrutinized the deployment of ChatGPT in AR by its 

credibility and ability to answer to comments posed [17]. The 

author warned that ChatGPT, with all its learning models, does 

not have the conscientious conviction of a judge or the capability 

of a doctor caring for the patients. It would also be unable to 

respond to letters to the referee comments if it was a co-author 

for a paper. The author concludes therefore ChatGPT can only 

be used as a complementary tool with clear awareness of its 

risks, including the lack of credibility and lack of empathy. 

4. Advantages and Limitations of ChatGPT and AE/AR 

To evaluate ChatGPT’s potential in AE, researchers first pitted 

it in medical exams against students [13, 16] and tested its 

reservoir of anatomical knowledge [12]. ChatGPT showed 

impressive capabilities in passing the exam with higher-than-

average results in zero-shot [13, 16] and could provide elaborate 

responses to anatomical feature questions [12]. Another aspect 

scrutinized was ChatGPT’s ability to host interactive learning 

sessions with students to provide a personalized learning 

experience [12, 15]. ChatGPT displayed highly human-like 

behavior in its outputs in a tutor-student simulation [12] and 

utilization of ChatGPT’s generative language models in virtual 

assistants provided highly immersive and flexible study sessions 

[15]. Lastly, ChatGPT’s ability to mass produce AE questions 

to lessen the workload of human educators was put to the test. It 

has been reported that ChatGPT churns out viable AE questions 

with comprehensible working and solutions and was able to alter 

the difficulty of the questions when prompted [16]. However, 

ChatGPT possesses stark limitations in AE hindering it from 

being deployed. Its contextual knowledge in anatomy had many 

generalizations and false information with risks of spreading 

misinformation to students [12, 14, 16]. This is particularly 

detrimental in AE as medical misinformation may produce dire 

consequences when students graduate and become practitioners 

of the misinformation if undiscovered. ChatGPT can also never 

fully replicate the characteristics of human educators in 

emotional and motivational support for the students [12]. It is 

also currently unfeasible to mass produce AE questions due to 

the task’s resource intensiveness and may include questions 

produced. Ultimately, the flaws in ChatGPT require extensive 

fine-tuning by professionals to ensure safe usage [17]. 
 

The use of ChatGPT in AR was assessed through its ability to 

generate academic papers [16] and an evaluation of the 

feasibility of ChatGPT as an author in publicized papers [17]. 

However, contrary to the promising capabilities ChatGPT had 

for AE, its usefulness is lacklustre at best. The papers it 

generated for an academic topic were basic and lacked any form 

of references to external sources to support its arguments [16]. 

When asked for literature on anatomical subjects, the literature 

it provided was also undiscoverable [12]. The lack of credibility 

of ChatGPT’s information and its inability to access online 

unless one pays a premium for its monthly subscription hence 

prevents ChatGPT from being a reliable source of information 

or producing any academic literature [9]. In addition, ChatGPT 

is unable to respond to any questions directed to it in its literature 

due to its offline nature. Hence, unlike in AE, ChatGPT in AR 

still has a long way to go before it may be practical. 

5. Conclusion 

As the first consumer-accessible generative AI model capable of 

responding to inputs in a human-like manner, ChatGPT showed 

much promise as papers with extensive research on its use in 

various fields exploded with its release. This review thus 

provides insight into the ongoing study of ChatGPT’s usage in 

AE and AR, specific fields with little literature compared to the 

more generalized medical education and research given the short 

timespan from its release. Overall, this paper serves to provide 

an informative guide to educators and professionals in anatomy 

seeking to add ChatGPT to their reservoir of teaching resources, 

or to students considering making use of ChatGPT to aid their 

learning. 
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