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EDITORIAL

Artificial intelligence (AI) has quickly become a transformative force 
in modern medicine, with a particularly significant impact on imaging. 
Perhaps the most widely recognised example is in breast cancer screening, 
where AI systems are now routinely used alongside radiologists to 
interpret mammograms. These algorithms can highlight suspicious 
lesions, reduce false negatives and prioritise studies that require urgent 
review.1 For surgeons, this means cancers are being detected earlier and 
with greater accuracy, directly influencing reconstructive planning and 
patient counselling. This progress reflects the broader transformation 
in diagnostic radiology, where AI-powered tools are reshaping how 
medical images are acquired, analysed and interpreted.1 Although 
initial automation efforts focused on specific tasks, such as lesion 
detection or segmentation, today’s AI has comprehensive processing 
capabilities that enable everything from image reconstruction to triage 
and predictive analytics.2,3

One of the most important contributions of AI 
has been in workflow optimisation. AI-powered 
systems now assist radiologists by prioritising 
abnormal studies, automatically filling in 
reports and highlighting urgent findings, such 
as haemorrhage or pneumothorax.4,5 These 
advancements are not just about improving 
efficiency; they also represent notable progress. 
They mark a shift towards safer, faster and more 
standardised imaging practices.1 In plastic surgery, 
where prompt diagnosis of complications such as 
haematomas, seromas or implant ruptures is vital, 
these tools provide significant clinical benefits.

At the heart of this revolution is the development 
and maturation of deep learning algorithms, 
especially convolutional neural networks, that have 
demonstrated superior performance in analysing 
radiological images, such as X-rays, CT scans and 
MRI sequences.6,7 These models can detect subtle 
imaging features that may even escape the notice 
of experienced clinicians, helping to minimise 
diagnostic errors, especially in busy or fatigue-
prone settings.8 Notably, AI has proven particularly 
useful in oncological imaging, including for breast 
and skin cancers, which is highly relevant to the 
plastic surgery community.9–11
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Building on these diagnostic and workflow 
advancements, AI is now extending its utility into 
more specialised surgical domains. One such area 
is preoperative planning in microsurgery, where 
precise imaging analysis is critical for identifying 
suitable perforator vessels and optimising surgical 
outcomes.12 Studies have shown high accuracy 
and time savings in using these deep learning 
models.13–15 This emerging application underscores 
AI’s evolving role, not just as a diagnostic assistant 
but as a tool that actively supports surgical 
decision-making through detailed anatomical 
interpretation and procedural foresight.

Furthermore, the potential of AI to enable 
precision medicine is becoming increasingly 
apparent. Algorithms can combine imaging 
features with clinical and demographic data to 
predict disease progression, treatment response 
or surgical outcomes.16,17 For example, in breast 
reconstruction, AI models have been able to 
estimate flap viability or simulate postoperative 
results using patient-specific inputs, thereby 
improving shared decision-making and informed 
consent processes.18–20 Similarly, AI-driven image 
analysis is aiding more accurate preoperative 
planning in craniofacial surgery through better 
segmentation and virtual simulation.

Recent advances have focused on using 
generative models, such as generative adversarial 
networks and vision transformers, to enhance 
image quality, produce synthetic data for rare 
conditions and aid in noise reduction for low-dose 
imaging protocols.2,17 This is especially important 
in paediatric and low-resource settings, where 
balancing diagnostic accuracy with patient safety 
is crucial.

Despite these promising developments, 
implementing AI in imaging is not without its 
challenges. Data heterogeneity, algorithmic bias 
and a lack of generalisability across populations 
remain significant barriers to clinical adoption.21,22 
A majority of AI models are trained on data from 
limited geographic or demographic cohorts, 
leading to concerns about equity, fairness and 
clinical validity when applied more broadly.23 
Additionally, the so-called ‘black box’ problem, 
wherein AI outputs are not readily interpretable, 
continues to limit clinician trust and pose medico-
legal implications.16

Ethical and regulatory frameworks have been 
slow to keep up with the rapid progress of AI 
technologies. Protecting patient privacy, obtaining 
informed consent for data use and ensuring 

transparency in AI decision-making require 
robust safeguards. As AI becomes increasingly 
embedded in diagnostic workflows, it is essential 
to clearly define accountability and ensure that 
AI systems are designed to support, rather than 
replace, clinical judgement.8,24

There is also an urgent need for interdisciplinary 
collaboration. Clinicians, radiologists, data 
scientists and engineers must work closely to 
co-develop clinically meaningful AI tools. Plastic 
surgeons, in particular, should be actively 
involved in guiding the development of imaging 
algorithms relevant to their specialty, ensuring 
that solutions are grounded in clinical need rather 
than technological novelty.

In the Australian context, the integration of 
AI into imaging must be aligned with national 
funding models and specialist training pathways. 
Currently, the Medicare Benefits Schedule (MBS) 
does not specifically reimburse AI-assisted 
radiological tools, posing a barrier to their 
widespread adoption. Developing dedicated MBS 
item numbers for validated AI applications, such as 
triage algorithms or breast density analysis, could 
enhance uptake, particularly in rural and regional 
areas where access to subspecialist radiologists is 
limited. Moreover, surgical training through the 
Royal Australasian College of Surgeons (RACS) 
does not yet formally include AI literacy, despite 
its growing relevance in perioperative imaging 
and decision-making. Embedding AI education 
into the RACS curriculum would ensure that 
future surgeons are prepared to interpret and 
collaborate with intelligent imaging systems. 
These reforms are especially crucial in the 
context of rural and remote healthcare delivery, 
where AI-enabled tools offer scalable solutions 
to workforce shortages and diagnostic delays, 
directly supporting national objectives in digital 
health and health equity.

AI has fundamentally transformed the 
landscape of medical imaging. Its capacity 
to improve diagnostic accuracy, streamline 
workflows, support personalised care and 
increase access to high-quality imaging offers an 
unprecedented opportunity. Yet, to unlock its full 
potential, the field must tackle complex challenges 
related to data quality, clinical validation, ethics 
and education. For the plastic surgery community, 
especially those involved in oncological imaging, 
reconstructive planning and perioperative 
diagnostics, engaging with AI is no longer optional. 
It is essential. The future of imaging is not just 
digital; it’s intelligent.
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