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a b s t r a c t 

The role of artificial intelligence is emergent in facial plastic 

surgery. It offers specialists a potentially precise and efficient 

method of understanding our technical skills and pathways, and 

their impacts on patient outcomes and error rates. Algorithms have 

given life to personalised pre-operative assessment, surgical plan- 

ning and outcome simulation, and post-operative monitoring. De- 

spite these benefits, limitations at this time include the ethical ac- 

quisition of large datasets, biases produced by human input and 

trust in novel technologies. Careful consideration should be given 

to the role artificial intelligence may play in shaping the patient- 

surgeon relationship in the near future. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of British 

Association of Plastic, Reconstructive and Aesthetic Surgeons. 
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Artificial Intelligence (AI) has gradually been implemented in medical research and clinical practice

cross specialities. It harnesses the power of computers to analyse large volumes of data and make

redictions via pattern recognition. Basic disciplines of AI such as machine learning, deep learning,
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atural language process (NLP), and facial recognition are currently being used in plastic surgery for

urgical planning, image analysis and postoperative monitoring. Facial plastic surgery (FPS) relies on

linical expertise and artistic vision to restore form and function to the face. AI has the potential

o provide technical support to enhance these skills, making it an important tool for facial plastic

urgeons of this generation to be aware of. 1 

pplications on the horizon 

AI may provide a novel way for surgeons to monitor outcomes. Deep learning algorithms such as

onvolutional Neural Networks (CNN) mimic the learning ability of neurons to recognise, differentiate,

nd assign value to specific data signals. By collecting over a million facial images, CNNs can recognise

ines, shapes, colours, and textures to detect subtle changes in facial proportions and symmetry. 2 Elliot

t al. used FaceX (a CNN), to assess post-operative success by calculating the age reduction achieved

n 226 patients following rhytidectomy surgeries. FaceX estimated age based on pre-operative pho-

ographs with 96% accuracy. Follow-up images were taken at three and twelve months postoperatively

nd the software calculated an average age reduction of three years across various surgical techniques,

ncluding deep plane, SMAS-plication, fat graft, blepharoplasty, browlift and platysmaplasty. There was

o statistical difference between interventions, and no technique was seen to be superior in restoring

outhfulness in this study. 2 CNNs trialled on larger cohorts can enable surgeons gain more informed

onsent from their patients by comparing large-volume outcomes to their patients’ needs. 

Rhinoplasty is popular and challenging procedure in FPS, and significant aesthetic and functional

mpacts are seen with subtle alterations to nasal structures. Machine learning models are able identify

hat geometric facial features such as larger nasofrontal and nasolabial angles are associated with

ncreased attractiveness following a cosmetic rhinoplasty. This information can be coupled with 3D

odelling to aid surgical planning. Similar machine learning algorithms can be trained to recognise

arious surgical techniques and simulate their outcomes. 3 The healing process following rhinoplasty

ay also be modelled using AI. 1 This helps surgeons understand the impact of their techniques in

ore detail, enabling patients to be more involved in decision making, and is likely to improve post-

perative satisfaction. 

Monitoring free-flaps is a key part of post-operative care in reconstructive microsurgery, and is

 resource intensive task as it requires the use of an ultrasound doppler probe and a practitioner

amiliar with its use. Resources may be better allocated with the guidance of machine learning models

hat help to analyse post-operative free flap viability in reconstruction for facial skin cancers. Hung

t al. established a prediction model which detects the arterial and venous insufficiency in clinical

hotographs of free-flaps to 98.4% accuracy. This could reduce the use of portable dopplers, allowing

nitial assessment to be carried out at centres with less equipment and specialised staff. 4 

NLP algorithms can recognise and understand language in text and voice recordings. Text recogni-

ion can analyse electronic patient records to draw conclusions with existing large-volume data. The

apability to quickly understand timelines, benefits and complication rates empowers surgeons to un-

erstand where to improve their practice. This can be used to highlight patients who may be at higher

isk group for certain operations, augmenting the preoperative assessment process and allowing for

ore informed decision making on procedure for surgical management. 5 

imitations of artificial intelligence in FPS 

For an AI system to produce representative and accurate results, an up-to-date and high volume

ata set is required. An example is the collaborative National Surgical Quality improvement program,

hich includes over 700 hospitals in America. 6 There are several ethical considerations in gaining

nformed consent for the storage and distribution of personal data. The European Union’s data protec-

ion act, the GDPR, is not incompatible with the use of big data in AI. However, due to the complex

nd evolving nature of data handling for use in AI, and constant evolution of GDPR policy, there is

arger role for political authorities to outline the responsibilities of stake holders. 6 

Developing the training data for AI requires human input, naturally introducing the risk of bias.

atcas et al. used CNNs to calculate improvements in facial attractiveness following FPS, using a
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ataset of “> 13,0 0 0 facial images with > 17 million ratings for attractiveness” taken from dating sites. 7

owever, perceived social attractiveness is impacted by racial and gender biases, and ethnically di-

erse facial features are likely to be under-represented in facial recognition and machine learning

odels of AI due to pre-existing socio-economic and cultural barriers. Cosmetic facial plastic popula-

ions already contain a disproportionately low number of Black patients, which may be due to cultural

nfluences and different aesthetic ideologies. 8 Whilst this constitutes a useful source of data for some

opulations, it is subject to the bias created by current trends, and the variation in beauty standards

mongst different cultures and races. 9 

ew ideas 

As evidenced, AI has myriad applications in the surgical world. NLPs and machine learning may

uide clinicians in providing more detailed counselling to patients pre-operatively. Automated and

ersonalised post-operative simulations could be available to patients peri–operatively, reducing the

ystery and anxiety surrounding surgery. Personalised simulations could be combined with 3D print-

ng to produce scaffolds for reconstructive procedures. The increasing burden of administrative tasks

ontributes to burnout amongst physicians. If the power of AI can be harnessed to improve this, we

ay improve our doctors’ wellbeing, efficiency and retention. However, caution is needed not to allow

echnology to impact the patient-surgeon relationship. This is especially critical in a speciality such as

econstructive plastic surgery, where trust is a key factor in establishing positive patient outcomes. 10 

onclusion 

The use of AI remains in its early stages in FPS, and clinicians should take the time to understand

hese evolving technologies and how they may impact practice. Surgeons should seek opportunities

o collaborate with data scientists to guide its development to optimise surgical time and patient out-

omes, and potentially reduce the burden of repetitive administrative tasks. Gaining patient perspec-

ives and improving national awareness of the increasing capabilities of AI in FPS will be necessary in

aking shared decisions and deciding its role in the surgical journey. AI should continue to advance

he capabilities of the speciality and complement our surgeons experience rather than replace it. 
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