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Abstract 

High-quality clinical images are crucial in ophthalmology education for recognizing clinical diagnostic 

sign and decision-making. However, access to real patient photographs is restricted by consent and data 

protection. Generative artificial intelligence (AI) offers a potential alternative, yet the impact of prompt 

complexity on AI-generated clinical images remains variable. Hordeolum, an eyelid infection with well-

defined clinical features, was chosen as the model condition. Objectives. To evaluate the influence of 

prompt complexity on the quality and anatomical accuracy of AI-generated clinical images of 

hordeolum using ChatGPT-5o. Methods. This descriptive study used ChatGPT-5o to generate three 

standardized text prompts of varying complexity, minimal (Level 1, L1), intermediate (Level 2, L2) and 

comprehensive (Level 3, L3). Each prompt was used to create three images (n = 9) through an integrated 

text-to-image model. Prompts were analyzed for five key components (anatomy, pathology, 

morphology, terminology and technical elements) and the resulting images were visually compared 

across levels. Prompt complexity directly influenced image richness. L1 generated simple nodules, L2 

incorporated pathological details and local tissue reactions, while L3 added precise anatomical 

landmarks, surface texture and slit-lamp-like lighting. Some images showed inconsistencies, such as 

misplaced hyperemia or unessential detail. Conclusion: ChatGPT-5o can generate structured and tiered 

prompts to produce clinical images of hordeolum, offering a reproducible and ethically safer alternative 

for educational use. 
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Introduction 

High-quality clinical images are essential in medical education, particularly in visually oriented 

fields, such as ophthalmology.1 The accurate recognition of subtle signs is crucial for diagnosis. Visual 
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illustrations support the development of diagnostic pattern recognition, enhance retention of complex 

visual information and facilitate the transfer of knowledge to real clinical settings.1,2  However, access 

to real patient photographs remains challenging during preclinical education due to ethical and privacy 

regulations.3 The use of identifiable clinical images requires informed consent, anonymization and 

adherence to data protection frameworks.4 Furthermore, representative clinical cases may be infrequent 

or temporary, making it difficult to obtain high-quality photographs during teaching periods. Developing 

standardized guidelines and practices for clinical photography is vital to maximize educational benefit 

while adhering to these regulations.5 

Recent advances in generative artificial intelligence (AI) offer a potential solution to this 

problem. Text-to-image AI models can generate photorealistic images directly from textual description.6  

These models can be customized to represent anatomical regions, pathological findings and various 

imaging modalities, facilitating the creation of patient-free clinical illustrations on demand. Studies have 

indicated that appropriately designed AI-generated images can enhance learning.7,8 Haider et al. (2025) 

evaluated the potential of AI to generate craniofacial anatomy illustrations.9 In ophthalmology, Taloni 

(2025) reported that ChatGPT-4o created near-authentic fundus photograph using real fundus images.10 

Beyond image generation, AI in ophthalmology has also been applied to lesion (in retina, cornea) 

detection, disease classification, imaging analysis (OCT and fluorescein angiography) and diagnostic 

decision support system, as highlighted in recent literature.11,12 

Despite this promise, existing studies predominantly evaluating the realism or diagnostic 

accuracy of AI-generated images, rather than examining how the structure and complexity of the input 

prompts shape the resulting visual outputs. This represents a significant knowledge gap, as prompt 

formulation is a controllable variable that directly influences the specificity and completeness of the 

image produced by AI systems. Effective prompts construction requires specialized skills and domain 

expertise, enabling educators to accurately translate clinical knowledge into structured descriptive, 

interpretable language, a process known as prompt engineering.13 If prompts are poorly designed, 

whether vague, incomplete or ambiguous, the resulting images can be inaccurate or ineffective for 

educational purposes.14 To bridge this knowledge gap, a common and clinically well-characterized 

ophthalmic condition was selected as a model to examine how variations in prompt complexity affect 

the quality AI-generated images.  

Clinically, hordeolum (stye) is an acute localized infection of the eyelid margin, usually caused 

by Staphylococcus aureus.15 It usually appears as a small (2–5 mm), painful, erythematous nodule with 

a central yellow pustule, lid edema and mild conjunctival hyperemia, while vision remains 

unaffected.15,16 These signs are key for hordeolum recognition and are a Level 4 core competency in 

Standar Kompetensi Dokter Indonesia (Indonesian Medical Doctor Competency Standards) 2012, 

requiring graduates to manage it independently.17 Given its common occurrence and well-defined 

clinical features, hordeolum represents an exemplary model for exploring the use of AI-generated 

clinical images in ophthalmology education. 

While most applications of AI in ophthalmology have focused on diagnostic tasks, such as 

retinal image analysis, diabetic retinopathy screening and glaucoma detection, its use for generating 

synthetic clinical images for educational purposes remains limited detection.11,12   Savastano et al. (2025) 

emphasized that although AI holds great promise for supporting ophthalmology education, robust 

standards for accuracy, ethics and quality are needed before synthetic images can be safely incorporated 

into curricula.18 However, no previous studies have systematically investigated how varying the 

descriptive complexity of prompts affects the clinical detail and visual richness of AI-generated images 

of common ophthalmic conditions, like hordeolum. 

To address this gap, the study explored the use of generative AI to create educational images of 

hordeolum and assess how prompt complexity influences image quality. ChatGPT-5o was used due to 

its advances as a large language model (LLM) that can follow structured instructions and generate 



International Conference on Healthcare Safety and Health Education (InSight 2025)  
23-24 October 2025 
Universitas Muhammadiyah Prof.Dr. Hamka 
 

 

domain-specific descriptive text, making it suitable for producing standardized clinical prompts.19 Three 

standardized prompts, minimal (Level 1), intermediate (Level 2) and comprehensive (Level 3) generated 

by ChatGPT 5o, were then as input for a text-to-image model. The goal was to demonstrate how prompt 

detail shapes AI-generated clinical images and to provide a reproducible framework, ethically safer 

alternative to patient photographs in preclinical settings. 

 

Material and Methods 

This descriptive study examined how prompt complexity influences the visual richness of AI-

generated clinical images of hordeolum. The design was chosen to enable an in-depth exploration of the 

prompt structures and resulting images without attempting to establish causal relationships or test 

hypotheses. 

 

Materials 

Generative artificial intelligence was employed to create synthetic clinical images solely from 

text prompts. ChatGPT-5o (OpenAI) was used as the language model to generate structured text prompts 

at three levels of complexity: minimal (L1), intermediate (L2) and comprehensive (L3). These prompts 

were then processed by an integrated text-to-image model within ChatGPT-5o to produce the 

corresponding visual outputs. Each prompt generated three independent image replications (R1–R3), 

resulting in a total of nine images (n = 9). All outputs were saved in anonymized PNG format and 

assigned random alphanumeric codes (L1R1, L1R2, L1R3, etc.). No editing or post-processing was 

performed, other than minimal cropping to standardize the aspect ratio for presentation. No real patient 

photographs or clinical data were used, ensuring that no identifiable human information or protected 

health data were involved at any stage. 

 

Methods 

Prompt Development  

Prompt development was conducted in a controlled and standardized manner. All text prompts 

were generated using ChatGPT-5o in a new and isolated session to prevent contextual bias from prior 

interactions. The model was instructed with a standardized role prompt: 

“Act as a clinical medical image prompt generator, providing clear, detailed, and precise prompts to 

generate accurate and realistic clinical medical images for educational and professional use. By default, 

you should create prompts that describe anatomical structures, pathological findings, clinical settings, 

and visual characteristics (such as color, shape, size, texture, and lighting) in a medically accurate way. 

If I specify the type of disease, anatomical region, patient characteristics, or image modality (e.g., photo, 

X-ray, CT, MRI, fundus photo, slit-lamp photo), follow my instructions strictly. Do not include any 

explanations or additional information in your response; only provide the resulting image prompt. 

Generate 3 different prompts at three complexity levels (minimal, intermediate, comprehensive). Your 

first task is to create a minimal prompt for a clinical medical image of an eye with Hordeolum.” 

After receiving the L1 prompt, the process continued sequentially within the same session with 

the instruction: “Your second task is to create an intermediate prompt for a clinical medical image of 

an eye with Hordeolum.” followed by: “Your third task is to create a comprehensive prompt for a 

clinical medical image of an eye with Hordeolum.”   

 

Data Analysis 

Data analysis focused on evaluating the structure of the text prompts generated by ChatGPT-5o 

at three predefined complexity levels (L1, L2 and L3), to identify which descriptive components were 

present. This approach followed principles of prompt engineering for image generation, which 

emphasize that the specificity, clarity and completeness of a prompt directly influence the richness of 
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AI-generated outputs. 20 Each prompt were assessed for five key components: (1) Anatomical structures: 

mention exact location and surrounding anatomical landmarks; (2) Pathological findings: description of 

the clinical lesion or abnormality; (3) Morphological attributes: physical descriptors such as size, color, 

shape and texture; (4) Terminology precision (clinical language): medical terms used for disease, rather 

than common or general terms; and (5) Technical visual elements: references to imaging context, such 

as lighting, background, focus, etc. A visual comparison of the nine generated images was then 

performed to note major differences across levels. 

 

Results and Discussion 

Results  

Three standardized text prompts of increasing complexity, minimal (L1), intermediate (L2) and 

comprehensive (L3) were generated by ChatGPT-5o in a single session using a standardized-instructions 

(Table 1). Each served as input for producing AI-generated images of hordeolum. The prompts were 

analyzed for five descriptive components: anatomy, pathology, morphology, terminology and technical 

features. For each level, three corresponding images (e.g., L1.R1–R3) were created for comparison. 

 

Table 1. Prompt and Image Results 

Prompt Level  Prompt’s Component Image Results 

L1. Close-up clinical photo of an upper 

eyelid showing a small, localized, red 

swollen lump along the eyelid margin, 

consistent with hordeolum. 

Anatomy: Upper eyelid margin  

Pathology: Localized swelling 

Morphology: Small, red lump 

Terminology: hordeolum 

Technical: - 

L1R1 

L1R2 

  

L1R3 

L2. High-resolution clinical photo of a 

patient’s upper eyelid showing a well-

defined, erythematous, tender swelling 

at the eyelid margin with a central 

yellowish pustule, surrounded by mild 

edema and hyperemia of the adjacent 

Anatomy: Upper eyelid, eyelid 

margin  

Pathology: Erythematous tender 

swelling, central yellow pustule, 

mild edema and conjunctival 

hyperemia L2R1 
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conjunctiva, consistent with external 

hordeolum. 

Morphology: Well-defined 

border, yellow center, mild 

edema, red background  

Terminology: external 

hordeolum 

Technical: High-resolution 

clinical photo 

L2R2 

L2R3 

High-resolution slit-lamp clinical 

photograph of a patient’s right upper 

eyelid in primary gaze, showing a 

localized, erythematous, tender nodule 

at the anterior eyelid margin near the 

base of an eyelash, consistent with an 

external hordeolum (stye). The lesion 

appears as a raised, round, 3–5 mm 

swelling with a central yellowish 

pustular point, surrounded by diffuse lid 

edema and erythema extending to the 

adjacent eyelid skin. Mild conjunctival 

injection is visible on the underlying 

bulbar conjunctiva. The eyelashes 

adjacent to the lesion are slightly 

matted, and subtle crusting is present 

along the lash line. The lighting 

highlights surface texture, vascular 

congestion, and the glistening 

appearance of the inflamed lid margin 

against a dark background. 

Anatomy: Right upper eyelid, 

anterior eyelid margin, lash base, 

primary gaze 

Pathology: Erythematous tender 

nodule, central pustule, diffuse 

lid edema, conjunctival 

injection, lash base inflammation 

Morphology: Raised, round, 3–

5 mm, well-defined, yellow 

center, shiny surface, 

surrounding erythema 

Terminology: external 

hordeolum (stye)  

Technical: High-resolution, slit-

lamp lighting, dark background, 

sharp focus, surface highlights 

L3R1 

L3R2 

L3R3 

 

 

Discussion 

Clinically, hordeolum is an acute eyelid infection, most often caused by Staphylococcus 

aureus.15,16 It present as a small (2–5 mm), painful, erythematous nodule at the eyelash follicle or 

meibomian gland, often with a yellow center, lid edema and mild conjunctival hyperemia, while vision 

remains unaffected. These well-described signs served as the visual benchmark to assess how AI-

generated images from three prompt levels (L1-L3) reproduced typical clinical features and how prompt 

complexity influenced image accuracy.  

The findings indicated that ChatGPT-5o effectively generated prompts of different complexity 

levels (minimal, intermediate, comprehensive) in a consistent way. Greater detail within prompts 

produced richer and more accurate AI-generated images, showing that image quality largely depends on 

the clarity and completeness of the input prompts.21,22 ChatGPT-5o’s ability to generate structured 

prompts supports evidence that large language models (LLMs) can follow role-based instructions to 

produce standardized outputs. 22,23Davis et al. (2024) founds that AI-generated anatomical images scored 

highest educationally when prompts included structured details of location, color and morphology, 
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supporting role of LLMs as controlled prompt generators.24 Recent studies show that assigning LLMs 

specific professional roles helps tailor outputs to educational or clinical context.25 Ekin (2025) 

emphasized that prompt quality depends on clear and specific instruction.22 These findings are consistent 

with previous studies emphasizing that structured prompts yield more accurate and educationally useful 

AI-generated images.26Research has demonstrated that detailed descriptors of anatomy, color and 

orientation improve realism, while prompt precision and domain-specific terminology enhance 

relevance.20,24,27 The current study builds upon this existing literature by providing concrete evidence 

that prompt complexity influences both textual content and visual output.  Across the three prompt 

levels, a stepwise enrichment was observed in anatomy, pathology, morphology and terminology.  As 

noted by Ekin (2025), clear and specific instructions are essential prompt design.22 In this study, detailed 

prompts produced richer and more realistic images, while minimal ones generated generic outputs. 

Adding descriptors, such as lesion color, size and context guided the model to create images resembling 

real clinical photos. At higher complexity, prompts acted as structured blueprints, controlling which 

features appeared. Overall, prompt specificity and completeness were key determinants of output 

quality.18,20,25  Our findings confirm that prompts can be engineered in layers, gradually adding 

landmarks, pathological descriptors and visual parameters to control output richness. 

Despite this alignment, several visual inconsistencies were observed. Minimal prompts (image 

L1R2) generated anatomically imprecise nodules, and intermediate prompts (L2 images) introduced 

inappropriate lower-lid hyperemia. At the highest complexity, slit-lamp effects enhanced image clarity 

but produced unrealistic illumination. This observation highlights an inherent of LLMs and generative 

image systems which may produce outputs that diverge from the intended requests.20 Such discrepancies 

stem from their probabilistic design: instead of reproducing the exact specified pathology, the models 

infer patterns from prior training data.28 At L3, slit-lamp effect enhanced sharpness and surface 

highlights, but introduced unnecessary lighting for external eyelid lesions. In practice, direct 

illumination with an appropriate beam width is sufficient and slit techniques are generally reserved for 

anterior segment evaluation, rather than lid infections. Prompt engineering for educational purposes 

must therefore balance detail with clinical appropriateness, a consideration that is also emphasized in 

previous literature.29 These findings have practical implications for the use of tiered prompt complexity 

to align image richness with learner levels: minimal prompts for beginners and comprehensive prompts 

producing realistic images for advanced learners. This scaffolding strategy support progressive visual 

skill development and offers an ethical solution to the shortage of patient images.2  By generating 

synthetic cases, educators can create diverse materials without consent or privacy concerns. Institutions 

should also promote training in prompt design and establish quality standards to ensure safe educational 

use of generative AI.18 

This study has several limitations. It focused on a single condition (hordeolum), used one AI 

model and relied one evaluator, limiting its generalizability. The study also assessed only prompt 

structure and visual richness, not diagnostic accuracy or educational effectiveness. Future research work 

should include multiple raters, varied conditions and learning outcomes evaluation. Nonetheless, the 

study demonstrates that prompt complexity functions as a controllable design variable and offers a 

reproducible, ethically safer framework for generating educational images without patient data. 

 

Conclusion 

This study demonstrates that ChatGPT-5o can serve as a structured prompt generator, with 

higher complexity producing richer AI-generated images of hordeolum. Although these images 

resemble real clinical findings, minor anatomical and technical inconsistencies highlight the need for 

expert validation before educational use. AI-generated clinical images may be used as alternative 

teaching materials in preclinical ophthalmology, provided that their anatomical and pathological 
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accuracy are carefully evaluated. Future studies should explore broader conditions, involve multiple 

expert reviewers, and assess the educational effectiveness of this approach. 
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