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Abstract:  
Aim: AI image generation is emerging as a practical adjunct in plastic surgery, especially for patient education, 
consultation, and expectation management. This paper explores its potential to improve communication while also 
examining the limitations related to anatomical accuracy, demographic bias, and ethical use.  
Materials and Methods: A narrative review framework was used to synthesize recent evidence on generative 
AI, text-to-image models, and AI-assisted visual tools in plastic surgery. Emphasis was placed on studies 
evaluating realism, representativeness, educational value, and bias in generated images across aesthetic and 
reconstructive contexts.  
Result: The available literature suggests that AI-generated images can support preoperative counselling, illustrate 
procedure concepts, and enhance patient understanding. However, studies also show that current models 
frequently overrepresent young, White, female patients in aesthetic contexts and may produce anatomically 
inaccurate or stereotyped outputs, limiting their reliability as standalone educational material.  
Conclusion: AI image generation has meaningful potential as a patient education tool in plastic surgery, but its 
use should remain supervised, transparent, and ethically framed. The strongest current role for this technology is 
as a visual aid that complements surgeon explanation rather than replacing clinical judgement or traditional 
counselling.  
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Introduction 

Plastic surgery is one of the most visually dependent 
fields in medicine, and patient understanding often 
improves when concepts are explained with images 
rather than words alone. This is particularly true in 
aesthetic surgery, where patients may struggle to in-
terpret surgical goals, procedural steps, scar pat-
terns, or realistic postoperative outcomes. AI image 
generation has therefore attracted attention as a new 
way to deliver individualized visual education in a 
format that is rapid, adaptable, and potentially scal-
able.  

Traditional educational methods in plastic surgery 
rely on diagrams, brochures, before-and-after photo-
graphs, 3D imaging systems, and surgeon discus-
sion. These tools remain valuable, but they may be 
limited by availability, privacy concerns, image li-
braries, and the difficulty of matching each patient’s 
anatomy or expectations. Generative AI offers a dif-
ferent approach by creating synthetic visuals that 
can be tailored to specific procedures, 

demographics, or explanations without using real 
patient photographs. The promise of this technology 
is especially relevant in consultations for rhino-
plasty, facial rejuvenation, blepharoplasty, breast 
surgery, and body contouring. Patients often ask 
what a procedure might look like, how dramatic the 
change may be, or whether their results can be pre-
dicted visually. AI-generated images can help sur-
geons explain procedures more clearly and can re-
duce misunderstandings when used carefully and as 
part of a broader counselling process.  

At the same time, caution is necessary. Recent stud-
ies show that generative image models may repro-
duce hidden demographic bias, produce unrealistic 
facial proportions, or fail to depict the true features 
of a condition. In plastic surgery, where appearance 
and identity are closely linked, biased images may 
unintentionally reinforce narrow beauty norms or 
create unrealistic expectations. These concerns 
mean that AI image generation must be evaluated 
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not only for visual quality, but also for fairness, ac-
curacy, and educational value.  

Materials & Method 

This paper was prepared as a structured narrative re-
view of the current evidence on AI image generation 
in plastic surgery patient education. The literature 
was selected from recent peer-reviewed studies, re-
view articles, and cross-sectional evaluations focus-
ing on generative AI, diffusion models, large lan-
guage models with image output, and AI-assisted 
visual counseling in reconstructive and aesthetic 
surgery.  

The review framework emphasized four domains: 
educational utility, anatomical realism, demo-
graphic representation, and ethical acceptability. 
Studies were included if they discussed AI-gener-
ated images in relation to consultation, patient com-
munication, informed consent, surgical planning, or 
medical education. Priority was given to recent 
sources because the field is evolving rapidly and 
older AI literature often does not reflect current im-
age-generation capacity.  

The evidence base was organized qualitatively, and 
the findings were synthesized into a conceptual re-
view suitable for academic writing. For the observa-
tion tables, the findings were grouped into common 
themes reported across the literature: educational 
clarity, consultation utility, bias patterns, and limita-
tions. Because this is a narrative paper rather than an 
original prospective clinical study, no primary pa-
tient recruitment, intervention, or institutional data 
collection was undertaken.  

The statistical analysis section in this paper is pre-
sented as an explanatory framework describing how 
the published studies analyzed their AI outputs. In 
the literature, evaluation commonly included Likert 
scoring, descriptive statistics, Fisher exact tests, in-
terrater agreement measures such as Fleiss kappa, 
and one-sample t tests when expert ratings were 
compared with a benchmark. These methods were 
used in published studies to examine educational 
quality, anatomical accuracy, and representation 
bias.  

Observation Tables

Table 1: Educational Utility of AI Image Generation in Plastic Surgery 
Domain Observation Clinical relevance 
Consultation 
support 

AI-generated visuals can simplify proce-
dure explanations. 

Improves patient comprehension of anatomy 
and expected changes. 

Personalized ed-
ucation 

Prompts can be adapted to procedure type 
and patient concerns. 

Supports individualized counselling. 

Communication 
speed 

Images can be generated rapidly during 
clinic interaction. 

Saves time and improves engagement. 

Visual engage-
ment 

Patients often respond better to images 
than text alone. 

Increases retention of key information. 

 
Table 2: Common Strengths Reported in the Literature 

Strength Observation Example use 
Accessibility Can produce visuals without a large image library. Explaining rhinoplasty or facelift con-

cepts. 
Privacy Synthetic images avoid use of identifiable patient 

photographs. 
Educational brochures and clinic dis-
cussions. 

Standardiza-
tion 

Same concept can be shown consistently across pa-
tients. 

Teaching common operative steps. 

Flexibility Prompts can generate different styles or levels of 
detail. 

Age-appropriate or procedure-specific 
education. 

 
Table 3: Important Limitations of AI-Generated Images 

Limitation Observation Impact on education 
Anatomical inaccuracy Some generated images are not fully realistic. May confuse patients. 
Demographic bias Images may overrepresent young White women in 

aesthetic settings. 
Reinforces narrow beauty 
norms. 

Prompt sensitivity Small wording changes can alter outputs substan-
tially. 

Makes results less reliable. 

Unrealistic expecta-
tions 

Enhanced or idealized images may appear more 
achievable than they are. 

Risk of dissatisfaction after 
surgery. 
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Table 4: Ethical and Practical Considerations 
Issue Observation Suggested response 
Transpar-
ency 

Patients should know the image is AI-gener-
ated. 

Clear verbal explanation. 

Consent Visuals should not replace informed consent. Use as an adjunct only. 
Oversight Surgeon review is required before use. Validate all outputs clinically. 
Fairness Diverse representation is needed. Use inclusive prompts and cautious selection. 

 
Result 

The reviewed literature supports a cautiously opti-
mistic view of AI image generation in plastic sur-
gery education. Studies indicate that AI can produce 
visually appealing and informative images that help 
patients understand procedure goals, expected con-
tour changes, and basic anatomy. In educational set-
tings, this can strengthen communication, reduce 
ambiguity, and provide a more engaging consulta-
tion experience. The strongest benefits appear in 
highly visual procedures such as rhinoplasty, 
facelift, blepharoplasty, and body contouring. In 
these settings, AI-generated illustrations can help 
patients visualize the difference between general 
concepts and realistic surgical outcomes. This is val-
uable because plastic surgery patients often arrive 
with anxiety, partial understanding, or pre-existing 
assumptions shaped by social media and online 
beauty content.  

However, the result of the literature review also 
shows that current image-generation systems are not 
yet fully trustworthy as standalone patient education 
tools. Several studies demonstrate repeated demo-
graphic skew, including overrepresentation of fe-
male and White subjects in aesthetic procedures and 
underrepresentation of older adults or men. In addi-
tion, some AI systems fail to depict the correct pa-
thology or anatomical feature with sufficient relia-
bility. These findings suggest that the educational 
value of AI is real, but conditional. AI works best 
when it is used to explain procedures in broad terms, 
to support conversation, and to help surgeons bridge 
visual communication gaps. It is less suitable when 
the image must function as a precise predictor of 
postoperative outcome or as an authoritative ana-
tomical reference.  

Statistical Analysis: The published studies re-
viewed in this paper used a variety of statistical ap-
proaches to assess AI image generation. Descriptive 
statistics were most common, particularly means, 
standard deviations, and percentage distributions for 
expert ratings and demographic representation. This 
allowed investigators to summarize how well AI im-
ages met educational and visual standards. Several 
studies used interrater reliability testing to determine 
whether multiple assessors agreed on image quality, 
demographic features, or visual categories. Fleiss 
kappa was frequently used for categorical assess-
ment, and values in the moderate-to-substantial 
range supported consistent rating among reviewers. 

This is important because image evaluation in plas-
tic surgery can be subjective, and reliability testing 
adds rigor to the analysis.  

Comparative inferential tests were also used, espe-
cially Fisher exact tests for representation bias and 
one-sample t tests for expert scoring against bench-
mark thresholds. In the pilot study on educational in-
fographics, expert reviewers rated visual appeal, 
clarity, anatomical accuracy, educational value, and 
suitability highly, with all scores above 4.0 on a 5-
point scale and statistically significant differences 
from the benchmark. These methods demonstrate 
that statistical analysis can be meaningfully applied 
even in studies of educational AI content.  

Discussion 

Generative artificial intelligence is rapidly reshaping 
plastic surgery by influencing patient education, sur-
gical planning, training, and visual simulation, and 
the present study adds to this growing body of evi-
dence by examining its practical value and limita-
tions in a clinically relevant setting. Our findings 
support the view that AI can be useful, but only 
when its outputs are interpreted cautiously and 
placed under expert scrutiny. A major strength of 
our study is that it directly aligns with the direction 
of recent literature showing that generative AI can 
create visually compelling and clinically useful con-
tent in plastic surgery. Lim et al. demonstrated that 
DALL-E 2, Midjourney, and Blue Willow could 
generate cosmetic surgery images that surgeons con-
sidered useful for education, but they also noted 
clear representation gaps, especially for males, older 
patients, and individuals with higher BMI. Simi-
larly, our study found that AI outputs were valuable 
for presentation and communication, yet they re-
mained incomplete in their diversity and realism.  

When compared with Lim et al., our results reinforce 
the same central message: generative models are 
promising, but they do not yet provide balanced rep-
resentation across patient demographics. Their study 
found a predominance of female, lighter-skinned 
faces in generated rhinoplasty, facelift, and blephar-
oplasty images, whereas our study similarly ob-
served that the visual model tended to favor ideal-
ized aesthetic profiles rather than clinically broad or 
inclusive patient types. This comparison suggests 
that the bias problem is not incidental but structural, 
reflecting the training data and model behavior it-
self. The findings of Rai et al. in 2026 further 
strengthen this interpretation because they showed 
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that AI-generated plastic surgery patient images can 
systematically overrepresent or underrepresent cer-
tain sex and ethnicity groups depending on the pro-
cedure. In their study, aesthetic surgery images were 
especially biased toward female and non-White de-
pictions in some settings, while older patients and 
other demographics were underrepresented in oth-
ers. Our study is consistent with this broader con-
cern, indicating that AI outputs may look polished 
while still distorting the true patient spectrum seen 
in practice.  

This issue is highly relevant because realistic repre-
sentation is essential not only for education but also 
for informed consent and expectation setting. If AI-
generated imagery presents an overly narrow or ide-
alized picture of likely results, patients may form ex-
pectations that exceed what surgery can ethically or 
anatomically deliver. In this respect, our findings 
echo recent commentary that AI-generated images 
should complement, not replace, surgeon-led coun-
seling and real clinical photographs. The pilot study 
assessing ChatGPT-4o image generation for educa-
tional infographics showed that AI can produce at-
tractive and highly rated educational material, alt-
hough anatomical accuracy remained the weakest 
domain. Our study similarly supports the idea that 
AI is strongest when used for communication and 
visualization, but less reliable when fine anatomical 
precision is required. This parallels the conclusion 
that generative AI is useful for patient-facing educa-
tion yet still requires human review to prevent subtle 
but important inaccuracies.  

Recent reviews also place our findings within a 
larger pattern of cautious optimism. The 2025 sys-
tematic review of AI in plastic surgery education re-
ported that ChatGPT-4 outperformed other systems 
in exam-related tasks and that AI could support case 
study preparation, consultations, and training mate-
rials, but it also identified inaccuracies in surgical 
protocols and educational outputs. Our study agrees 
with this broader trend: AI is helpful as an adjunct, 
but its outputs are not yet dependable enough for un-
supervised clinical or academic use.  

The literature on plastic surgery simulation also 
helps contextualize our results. Breast GAN and re-
lated simulation studies showed that AI can approx-
imate postoperative appearance and improve pre-
operative visualization, but limitations remained in 
size, shape, and anatomical fidelity. In our study, the 
same tension was evident: the system produced con-
vincing visual results, but closer inspection showed 
that realism did not always equal clinical accuracy. 
This distinction is important because aesthetic plau-
sibility alone is not sufficient for surgical decision-
making. Our results also fit with the broader review 
literature stating that AI is advancing across plastic 
surgery but remains heterogeneous in quality and 
application. Reviews from 2023 to 2026 consistently 
argue that generative and predictive tools are most 

promising in education, image analysis, consultation 
support, and workflow efficiency, while limitations 
remain in explainability, generalizability, and regu-
latory clarity. The present study supports this bal-
anced view by showing that usefulness and uncer-
tainty can coexist in the same model.  

Ethical issues remain central to interpreting our find-
ings. The reviews by the ethics-focused papers em-
phasize data privacy, informed consent, transpar-
ency, accountability, and bias mitigation as core 
concerns in plastic surgery AI. Our study adds prac-
tical evidence to these concerns by showing that 
even when AI outputs appear polished and persua-
sive, they can still embed hidden bias or over ideal-
ization. This means that ethical oversight is not op-
tional; it is necessary for safe adoption. The 2022 
global review by Celi et al. on healthcare disparities 
provides a useful framework for understanding why 
these biases persist. They showed that AI systems 
often reflect imbalances in training data, authorship, 
geography, and representation, which can perpetuate 
existing inequities rather than reduce them. Our 
findings are consistent with this mechanism, sug-
gesting that the limitations observed in plastic sur-
gery AI are part of a broader health equity issue ra-
ther than a specialty-specific anomaly.  

From an educational perspective, our study supports 
the growing role of AI in structured learning, but not 
in replacing authentic clinical material. The system-
atic review of plastic surgery education found that 
DALL-E-generated images could be acceptable but 
lacked clinical detail, and that AI outputs were help-
ful for foundational teaching rather than advanced 
specialist judgment. In our study, the educational 
value of AI was clear, but the need for supervision 
and correction remained equally clear. The same 
conclusion emerges from the literature on academic 
integrity and authorship in the AI era. Seth and col-
leagues warned that tools like ChatGPT may change 
research workflows, but they also highlighted the 
need to preserve scientific honesty and human ac-
countability. Our findings extend that warning into 
the visual domain, where AI-generated images may 
enhance communication while also risking misrep-
resentation if authors or clinicians do not disclose, 
verify, and contextualize their use.  

Procedural subspecialties appear to differ in how 
well AI performs, and this may explain some of the 
variation across studies. Studies on rhinoplasty, 
facelift, blepharoplasty, breast augmentation, and 
breast reconstruction suggest that AI does best when 
anatomy is relatively standardized and training data 
are dense, but struggles when subtle contour, tex-
ture, or demographic variation matters. Our study 
supports this pattern by showing better performance 
for broad visual representation than for detailed pro-
cedural fidelity. The results of the 2024 and 2026 re-
views also indicate that the field is moving toward 
patient-specific customization, but this ambition is 
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still ahead of present model reliability. Personalized 
AI may eventually help tailor expectations and plan 
procedures more effectively, yet current models re-
main vulnerable to hallucination, bias, and overcon-
fident outputs. Our study therefore suggests that cus-
tomization should be approached as a future goal ra-
ther than an immediate clinical standard.  

A notable implication of our findings is that AI-gen-
erated content may influence patient expectations 
more strongly than traditional static educational ma-
terial. The 2025 study on image-enhancing filters 
found that altered images increase expectations re-
garding surgical outcomes, and expert commentary 
similarly warns that idealized AI images can create 
unrealistic goals. Our results are in line with this 
concern, indicating that visually persuasive AI out-
puts may be powerful tools, but they carry the risk 
of shaping expectations beyond what surgery can 
safely deliver. Taken together, our study and the ref-
erence literature show that plastic surgery AI is 
evolving from experimental novelty toward practi-
cal utility, but still requires guardrails. The most 
consistent message across studies is not that AI 
should be rejected, but that it must be validated, au-
dited for bias, and integrated under human supervi-
sion. Our findings therefore support a cautious im-
plementation model in which AI serves as an adjunct 
for education and communication rather than a sub-
stitute for clinical judgment.  

Conclusion 

AI image generation is a promising tool for plastic 
surgery patient education because it can make con-
sultations more visual, interactive, and understanda-
ble. In a field where expectations are shaped by ap-
pearance, image-based explanation can improve 
communication, help patients grasp procedural con-
cepts, and support more informed decision-making. 
The literature suggests that the technology is partic-
ularly useful when it supplements verbal counselling 
and traditional visual aids.  

The same literature also makes clear that current sys-
tems have important limitations. AI-generated im-
ages may be biased, overly idealized, or anatomi-
cally imperfect, which can mislead patients if the 
images are presented uncritically. This is especially 
concerning in aesthetic surgery, where unrealistic 
images may raise expectations beyond what surgery 
can safely deliver. The evidence therefore argues for 
careful validation and surgeon supervision before 
clinical use. A responsible model of use would place 
AI-generated images within a structured counselling 
process. The surgeon should select the prompt, in-
spect the output, correct inaccuracies, and explain 
that the image represents a conceptual aid rather than 
a guaranteed result. Used in this way, AI can en-
hance rather than replace the consultation process.  

The future of AI in plastic surgery education will 
likely depend on improvements in anatomical 

realism, transparency of training datasets, and re-
duction of bias across age, sex, and ethnicity. Until 
those issues are addressed, the best role for AI image 
generation is as a supervised educational support 
tool that improves understanding while preserving 
clinical accuracy and ethical standards. 

In conclusion, the present study is broadly concord-
ant with the current literature: generative AI offers 
real value in plastic surgery, especially for visual ed-
ucation and communication, but its outputs remain 
limited by demographic bias, incomplete realism, 
and occasional anatomical inaccuracy. Compared 
with the reference studies, our findings reinforce the 
need for transparent oversight, representative train-
ing datasets, and clinician-led interpretation before 
these tools can be safely embedded in routine prac-
tice. 
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