
REVIEW
Turk J Surg

Copyright© 2026 The Author(s). Published by Galenos Publishing House on behalf of Turkish Surgical Society. 
This is an open access article under the Creative Commons AttributionNonCommercial 4.0 International (CC BY-NC 4.0) License.

Role of artificial intelligence in head and neck surgery - 
A narrative review

1Department of  General Surgery, Shaukat Khanum Memorial Cancer Hospital & Research Centre, Lahore, Pakistan 
2Department of  Urology, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom
3Department of  Internal Medicine, NewCross Hospital Royal Wolverhampton Trust, West Midlands, United Kingdom
4Department of  Internal Medicine, Ipswich Hospital East Suffolk and North Essex NHS Trust, Suffolk, United Kingdom
5Department of  Otolaryngology, Mayo Hospital, Lahore, Pakistan
6Department of  Head & Neck Surgery, Shaukat Khanum Memorial Cancer Hospital & Research Centre, Lahore, Pakistan
7Department of  Head & Neck Surgery, Queen Elizabeth Hospital, Birmingham, United Kingdom

INTRODUCTION

Artificial intelligence (AI) has captivated medical researchers and practitioners 
since the advent of machine learning (ML) and deep learning (DL) in 1990 and 
2010, respectively. The current abundance of health data and the desire to predict 
outcomes based on this data have sparked significant interest in ML. It allows 
computers to learn from information and past experiences, enabling them to make 
decisions without explicit programming for each task (Figure 1) (1). DL is a subset 
of ML that involves learning from hundreds of representative layers using neural 
networks, ultimately providing non-linear predictions.

AI encompasses the capacity of machines to replicate human intelligence 
autonomously without direct programming. As such, AI is expected to revolutionize 
healthcare because of its ability to handle data on a massive scale. Currently, AI-
based medical platforms support diagnosis, treatment, and prognostic assessments 
in head and neck surgery at many healthcare facilities worldwide (1). Since the early 
1990s, AI has been increasingly used to analyze radiological and pathological images 
and predict clinical outcomes based on these images, histology, and other clinical 
variables (2).

Surgery is all about precision, and now, with the help of AI, it is reaching new heights. 
Due to better computers, the explosion of health data, and the development 
of massive datasets, AI is rapidly advancing in healthcare. It has the potential 
to significantly aid medical decision-making and reduce cognitive biases and, 
ultimately, medical errors (3). This article will examine the current applications of AI-
based solutions in head and neck surgery. Given the breadth and rapid evolution of 
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the field, we conducted a narrative review rather than a formal 
systematic review, emphasizing recent clinical applications and 
translational advances (Table 1). This is a narrative review and 
is therefore susceptible to selection and publication bias. We 
mitigated these risks through multi-database searching, explicit 
inclusion and exclusion criteria, and prioritization of peer-
reviewed primary studies; however, we did not adapt protocol 
registration, quantitative synthesis.

METHODOLOGY

A comprehensive search of the electronic online databases 
PubMed, Scopus, and Google Scholars was performed and 
relevant articles published from January 2000 to July 2025 on the 
applications of AI in head and neck surgery were identified. The 
combinations of the keywords “AI”, “ML”, “deep learning”, “neural 
networks”, “head and neck surgery”, “otolaryngology”, “oncology”, 
“robotic surgery”, and “diagnostic imaging”. We prioritized the last 
10 years and the landmark earlier work. 

Figure 1. Machine learning process. Stepwise representation of machine learning in surgery. Includes data input, algorithm training, evaluation, and 
output for clinical use.

ML: Machine learning

Table 1. Applications of artificial intelligence in head and neck surgery

Clinical stage AI domain Applications in head & neck surgery

Diagnosis Deep learning (CNN) Detection of oral cancers, precancerous lesions, thyroid nodules, jaw tumors

Machine learning & radiomics Prediction of HPV status, lymph node metastasis, periapical pathosis

Hyperspectral imaging Early detection of head & neck tumors

Preoperative planning 3D imaging + ML Surgical planning, cephalometric landmarking, facial reconstruction

AI-assisted risk prediction Predicting postoperative complications, hypocalcemia, and major adverse 
events

Intraoperative Real-time image analysis Intraoperative identification of the recurrent laryngeal nerve, parathyroid 
autofluorescence

Decision support systems Guidance for resection margins, anatomical recognition

Postoperative care & 
monitoring Predictive analytics (ML) Prediction of prolonged LOS, surgical site infections, flap failure

Image & sensor-based monitoring Flap perfusion monitoring, early detection of complications

Outcome prediction models Estimation of complications, readmission, mortality risk

Summary of artificial intelligence applications across different phases of head and neck surgical care. CNN:  Convolutional neural network, ML: Machine learning, LOS: 
Length of stay, HPV: Human papilloma virus.
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Studies were included if they reported the use of AI-based tools, 
algorithms, or platforms in the diagnosis, preoperative surgical 
planning, intraoperative assistance, or postoperative care of 
head and neck surgical patients. Only the articles published in 
English peer-reviewed journals that presented either original 
research, systematic reviews, meta-analyses, or significant case 
series with a focus on AI applications were included. Non-
English publications, conference abstracts without full-text 
availability, and studies not specific to head and neck surgery or 
not involving AI-based technologies were excluded.

Two authors independently screened titles and abstracts for 
relevance, and full-text articles meeting the inclusion criteria 
were retrieved for detailed review. The findings from the 
included literature were synthesized qualitatively, with emphasis 
on identifying recurring themes, trends, and potential future 
directions for AI integration in head and neck surgical practice.

AI in Diagnosis of Head and Neck Cancers

The prognosis of head and neck cancers heavily depends on 
early detection and prompt treatment. Most cases of head 
and neck cancer are typically diagnosed at an advanced stage, 
contributing to a pronounced decrease in survival rates even 
with effective treatment. AI has notable potential for diagnostic 
and therapeutic management in head and neck oncology. 
Oral cancers, the 13th most common cancer worldwide, pose 
a significant disease burden that necessitates early detection 
(4). Oral cavity cancers are the most common cancers of the 

upper respiratory digestive tract, with an increasing incidence 
rate. Detecting pre-malignant lesions can prevent them from 
developing into cancer, but it is challenging for non-specialists. 

Some ML tools enable detection through autofluorescence 
measurement or photography (5-7). Fu et al. (7) introduced a 
Conventional Neural Network (CNN) designed to identify oral 
cavity carcinomas in photographs. They trained it using 6176 
images and achieved performance comparable to experts 
(Figure 2). A study conducted by Birur et al. (8) identified the 
potential of CNN-enabled m(mobile)health device as a powerful 
triaging tool for identifying suspicious oral lesions. This approach 
enhanced the screening proficiency of frontline workers in 
low-resource settings, leading to better disease outcomes (8). 
Deep learning-based algorithms were also employed to detect 
and localize benign and malignant vocal cord lesions during 
live endoscopies, reducing the need for an invasive diagnostic 
approach (9).

In pathology, diagnosing prognosis and predicting 
treatment response often requires additional tests like 
immunohistochemistry or next-generation sequencing. AI, 
combined with digital pathology, could transform this process 
by identifying subvisual structural features that are beyond 
the human eye’s ability to detect, creating new morphology-
based biomarkers with prognostic and predictive value. The 
genotype-phenotype relationship suggests that genetic 
mutations in tumors often correlate with morphological 

Figure 2. Automated detection of oral cavity squamous cell carcinoma from photographs. 

SCC: Squamous cell carcinoma, ML: Machine learning
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changes. AI can predict molecular or clinical outcomes based 
on histomorphological data and is increasingly important in 
analyzing molecular pathology, such as using DL to classify 
DNA methylation profiles in lung squamous cell carcinomas and 
differentiate metastasis from primary cancer. AI is also becoming 
crucial in multi-omics-based molecular tumor classifications (10).  

Identifying nodal metastasis (NM) and tumor extranodal 
extension (ENE) is a crucial aspect of head and neck cancer 
management. Currently, this can only be achieved using post-
operative histopathology specimens. While there has been 
some success in the detection of NM on diagnostic radiological 
imaging, studies on the detection of radiologic ENE have 
shown less than satisfactory performance overall, with the area 
under the curve (AUC) of the receiver operating characteristic 
plot ranging between 0.65 and 0.69 (11). Kann et al. (12) 
designed a 3D CNN model and trained it on 2.875 computed 
tomography (CT)-segmented lymph nodes from 124 samples 
with corresponding pathology labels. It was later tested on a 
blinded set of 131 samples, which showed the model’s strong 
performance, achieving an AUC of 0.91 (95% confidence interval: 
0.85-0.97) for predicting both ENE and NM (12). Furthermore, 
Seidler et al. (13) demonstrated that using an AI-based approach, 
radiomic features of the primary tumor can be used for nodal 
status prediction. Several studies employed similar models and 
were proven highly effective in nodal identification (13,14).

Furthermore, the diagnostic utility of AI methods has been 
extensively explored in all imaging modalities, including 
ultrasound (US), CT, magnetic resonance, and nuclear medicine 
(15). Hyperspectral imaging is a non-invasive tool used to 
detect cancers by analyzing the absorption, fluorescence 
emission, or reflectance spectrum of tissues (16). CNNs allow 
the detection and classification of features on panoramic 
radiographs (17,18) and cone-beam images (19). Among these 
features, radiolucent bone lesions of the mandible and maxilla 
are the most studied (17,18). While certain lesions can be 
treated with simple surgical procedures like enucleation and 
curettage, others, like ameloblastomas, may necessitate a more 
aggressive approach. This is to minimize the chances of tissue 
damage, malignant changes, and recurrence (20). Depending 
on their architecture, the algorithms used allow the automation 
of part or all of the process of detection, segmentation, 
feature extraction, and classification of lesions on imaging. 
Human papillomavirus (HPV) significantly impacts the 
development of head and neck cancers, particularly in the 
oropharynx, leading to distinct clinical characteristics. Patients 
with HPV-positive disease generally have better outcomes 
compared to those who are HPV-negative, influencing their 
treatment approaches. Detecting HPV status typically involves 
invasive methods such as immunohistochemistry for P16 or 
direct testing for HPV DNA. However, non-invasive approaches 

using head and neck imaging combined with ML algorithms 
have been explored to determine HPV status. The results affirm 
the practicality of predicting HPV status for head and neck 
cancers (21-23). Ultrasonography is the investigation of choice 
for diagnosing thyroid nodules, but its reliance on operator skill 
makes interpretation subjective. The surge in ultrasonography 
usage has overwhelmed radiologists, driving the need for 
automated data processing. Therefore, ML has been extensively 
trialled and proven effective for thyroid nodule detection and 
diagnosis (24,25).

AI in Preoperative Planning

AI-enhanced preoperative planning marks a significant change 
in surgical preparation, providing surgeons with a data-driven 
method to make informed decisions and improve patient 
outcomes. Time limitations, decision exhaustion, deductive 
reasoning, intricacy, and prejudice deter surgical decision-
making, contributing to avoidable harm. Conventional decision 
support systems suffer from time-consuming manual data input 
and inadequate precision. Automated AI models powered by 
real-time electronic health record data can overcome these 
deficiencies. AI-powered algorithms can be helpful in surgical 
risk assessment because of their ability to compile and interpret 
large amounts of data. Furthermore, they could also be explored 
to formulate strategies to reduce patient mortality and morbidity 
(26,27). Preoperative risk can be calculated from AI-augmented 
analysis of radiological imaging, which is mainly utilized by 
surgeons to gather more information about the morphology of 
tumors and to plan surgical approaches.

Bihorac et al. (28) developed an ML algorithm using electronic 
health record data that could predict the risk of certain 
complications and mortality at 1-, 3-, 6-, 12-, and 24 months after 
surgery (AUCs of 0.82 and 0.94). Researchers also successfully 
pinpointed patients at higher risk of extended hospitalization 
and intricate therapeutic management after surgery. This 
outcome typically relies on factors such as operation duration, 
ischemia duration, transplantation, American Society of 
Anesthesiologists score, intensive care duration, and TNM stages, 
achieving accuracy levels of up to 97.92% (29).

Patients with dentofacial deformity (DFD) receive significant 
advantages throughout the orthodontic-surgical treatment 
process by integrating these new technologies, starting from 
the initial diagnosis and continuing through postoperative 
monitoring (30). Many studies have suggested using 3D 
imaging analysis tools to better understand complex DFD. By 
incorporating AI, these tools can quickly identify and interpret 
numerous bone and skin landmarks essential for comprehensive 
3D analysis. This approach surpasses other computational 
techniques previously used (31). Most planning software 
now includes simulations of potential profile alteration to 
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accommodate the increasing number of patients worried about 
their post-operative modification of appearance. However, 
the approximation models and bone-skin displacement ratios 
used by such software often have limitations when it comes to 
simulating changes in soft tissue (32).

A few other applications of AI in oral-maxillofacial surgery include 
computer-aided design and computer-aided manufacturing 
(CAD/CAM) (33-35). CAD/CAM uses digital imaging, three-
dimensional (3D) photography, intraoral scans, and 3D printing 
to design and fabricate customized implants, prostheses, guides, 
and plates for reconstructing maxillofacial defects (36). Artificial 
neural networks (ANN), another domain of AI, can model 
complex non-linear relationships between inputs and outputs 
to perform tasks such as image recognition, natural language 
processing, speech synthesis, and generation. ANNs can be used 
to recognize facial features, emotions, expressions, and gestures, 
synthesize realistic speech and faces, generate captions and 
descriptions for images and videos, and create interactive 
avatars for maxillofacial surgery (33-35).

Early diagnosis of laryngeal carcinoma is crucial for preserving 
organ function. A study reviewed five databases for research 
on AI-based models assessing images of laryngeal lesions 
from endoscopy. The results showed AI’s promising accuracy, 

sensitivity, and specificity, with values ranging from 0.806 
to 0.997, and 0.91 for benign and 0.94 for malignant lesions. 
AI performance improved with larger image databases and 
more pre-processing steps. To enhance AI’s diagnostic quality, 
developing image evaluation standards and fostering multi-
center collaboration for sharing image databases is essential to 
create high-performing models (37).

Elliott Range et al. (38) applied ML to thyroid fine needle 
aspiration biopsy (FNAB) whole-slide images (WSI) to identify 
regions of interest (ROI) and predict malignancy. Overall 
performance was comparable to expert assessments. However, 
the algorithm underperformed with indeterminate Bethesda 
categories, reinforcing a hybrid pathway where cytopathologist 
supervision remains crucial and AI assistance is restricted to 
clearly classifiable cases (Figure 3) (38).

AI Enhanced Surgical Techniques

A study conducted at the University of Pennsylvania, Philadelphia, 
aimed to develop a minimally invasive robotic surgery technique 
for treating neoplasms in the parapharyngeal space and 
infratemporal fossa. Using the da Vinci Surgical System, initial 
procedures were performed on cadavers and a dog, followed 
by a trial on a human patient. The robotic approach provided 
excellent visualization and successful tissue dissection with 

Figure 3. Using machine learning for the early prediction of postoperative hypocalcemia risk after thyroidectomy.

ML: Machine learning, AUC: Area under the curve

Note: Age, gender, body mass index, intraoperative parathyroid hormone levels
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minimal complications. Similarly, studies have shown that the da 
Vinci Surgical Robot has been effectively used to excise tongue 
neoplasms and treat various mediastinal lesions (39-41). Modern 
robotic platforms increasingly incorporate AI-enabled features 
(e.g., augmented anatomy recognition, scene interpretation, 
and intraoperative decision support), highlighting a potential of 
natural convergence between robotics and surgical AI.

Udelsman et al. (42) used preoperative and intraoperative 
parathyroid hormone (PTH) levels to predict cure rates in 
minimally invasive parathyroidectomy. This surgery targets 
a single adenoma identified through imaging. Sometimes, 
multiple adenomas go undetected, and PTH levels help ensure 
that all are removed. They transformed PTH data and used 
logistic regression to predict cures. Testing on 100 patients 
showed the model correctly predicted cures in 96.3% of single 
adenoma cases and 89.4% of multiple adenoma cases (42).

Halicek et al. (43) developed a deep CNN classifier to distinguish 
benign from malignant head and neck tissue within the excised 
cutaneous and thyroid specimens. Their model achieved 
incredible performance with 97% sensitivity, 96% specificity, and 
96% accuracy and could be employed to alter resection margins 
accurately and, in turn, enhance prognostic outcomes (43).

Quellec et al. (44) proposed that automated case retrieval could 
provide real-time warnings or recommendations during surgery 
by analyzing live surgical video. André et al. (45) focused on the 
emerging field of probe-based confocal laser endomicroscopy 
(pCLE). They noted that the classification of pathologies for pCLE 
is still being developed by doctors and suggested that accessing 
cases with existing annotations and matching histopathological 
diagnoses could assist surgeons in making immediate decisions, 
such as whether to biopsy tissue (45). They achieved 80.1% 
accuracy using a weighted k-NN on 1036 images from 54 
patients and reported 94.2% accuracy with a similar method on 
121 videos from 68 patients. André et al. (46) reached 96.7% AUC 
for the top concept and 49.4 Kendall τ correlation on 118 videos 
from 66 patients. Tafresh et al. (49) obtained 89.9% accuracy and 
48.8% Spearman ρ correlation on 118 videos from 66 patients. Gu 
et al. (50) reported high accuracy (96.6% and 89.2% respectively) 
on breast tissue datasets. Therefore, automated case retrieval and 
pCLE, can assist head and neck surgical oncology by providing 
real-time recommendations and improving diagnostic accuracy 
during surgery. 

AI in Thyroid and Parathyroid Surgery

In endocrine head and neck surgery, AI has rapidly advanced 
diagnostic imaging, cytopathology, and intraoperative decision 
support. On US, multiple groups report automated or AI-
augmented TI-RADS workflows that improve efficiency and 
reduce inter-reader variability. DL models have demonstrated 
a potential to aid nodule detection, feature scoring, and 

malignancy prediction beyond manual TI-RADS alone (51-
53). Beyond B-mode classification, CNNs trained on large US 
datasets achieve performance approaching expert readers for 
malignancy prediction and segmentation. Recent meta-analytic 
efforts continue to confirm the feasibility of such models (54-56). 

In cytopathology, AI applied to WSI of thyroid FNAB can 
identify ROI and assist in diagnoses and risk prediction, with a 
performance comparable to pathologists. Such applications 
have potential use in indeterminate Bethesda categories and 
clinical implementation can help reduce cytopathologists work 
load (57). 

AI-enhanced anatomical recognition during endoscopic 
thyroidectomy has shown remarkable accuracy for recurrent 
laryngeal nerve identification and could complement 
conventional intraoperative nerve monitoring (58). Moreover, 
during post postoperative course, ML-based risk calculators 
have been validated to predict early hypocalcemia after total 
thyroidectomy, enabling selective calcium supplementation 
pathways (59). For gland preservation, near-infrared 
autofluorescence—including probe-based systems (e.g., 
PTeye)—improves parathyroid identification and may reduce 
hypocalcemia (60).

AI in Post-operative Care and Monitoring

Complications following head and neck surgery can have 
an impact on both the surgical outcomes and the timely 
administration of any necessary adjuvant treatment (61). AI is an 
emerging tool that forecasts survival rates, surgical outcomes, 
and potential complications, providing tailored strategies for 
individual patients. When used thoughtfully, AI has the potential 
to transform postoperative surgical care (62). AI can predict post-
operative outcomes and the length of hospital stays (63). Risk 
analysis is ML to analyze major post-operative events in head 
and neck surgery, which not only helped to predict but also 
gave us an indication of the level of care needed for patients 
after surgery (64). Kordzadeh et al. (65) applied AI to detect life-
threatening complications after post-endovascular aneurysm 
repair .

Using thermal imaging, near-infrared spectroscopy, flow-
coupler, and implantable Doppler for free flap viability 
monitoring in reconstructive surgeries has proven superior to 
clinical assessment, thus improving salvage rates for the surgery 
(66). One of the most common complications after surgery is 
cardiorespiratory events. While inward vital monitoring is done 
periodically, often at 4-6-hour intervals, using portable wireless 
monitoring devices for each patient will provide continuous 
monitoring and timely detection of complications. This benefits 
patient management and is cost-effective, preventing extended 
hospital stays secondary to complications (67). Hence, AI uses 
integrated data and precise calculations that help predict and 
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monitor post-operative complications and can be utilized for 
better surgical outcomes. 

Challenges and Limitations

The limitations of AI in head and neck surgery, as well as 
medicine in general, are widely debated. Ethical considerations 
and patient privacy are the primary challenges in integrating 
AI into healthcare. Technical limitations related to data and 
analysis include (a) slight differences in training and testing 
dataset sizes, (b) varying performance metrics during regression 
or classification tasks, and (c) different validation methods, with 
some research lacking data validation (1).

An evident illustration of the ethical issues with AI can be 
seen in facial recognition software, which has the potential to 
perpetuate racial bias and pose significant risks in the field of 
plastic surgery (68). Additionally, there are potential risks, such as 
cyber-attacks on AI systems and the emergence of bias within 
the complex digital network. Addressing these challenges may 
require advanced techniques (69). 

There are numerous challenges to the widespread 
implementation of AI as diagnostic assistance. Interestingly, the 
Royal College of Surgery released a report highlighting several 
important issues regarding the widespread adoption (70). There 
is a growing concern among healthcare professionals and 
patients about the potential replacement of medical personnel 
by machines. The thing is the loss of sensitive personal 
interaction, which generally goes together with a doctor-patient 
relationship (71). Data governance and ethics remain a significant 
concern as large amounts of patient data could be exposed to 
risk (72). Additionally, there is the “Black Box problem”, which 
means people cannot see how AI arrives at its decisions. This lack 
of transparency adds to some scepticism about AI now (73). The 
black-box problem is the high dependence of an algorithm on 
available information. However complex they may be in making 
determinations, AIs are only supposed to aid humans rather 
than replace them entirely (74).

Healthcare data segregation and limited access make it difficult 
to create effective AI systems. Protecting patients’ confidential 
information should be given priority because there is a risk of 
unauthorized access to this data. Biased AI algorithms over-fitting 
or poor-quality data can lead to unfair results, worsening health 
inequities through misleading diagnoses. Many AI systems lack 
transparency, raising accountability concerns at various levels. 
Ethical concerns are related to responsibility and standards for 
making decisions using AI and fear of employees losing jobs 
within healthcare (75). To face these challenges, we need to 
improve data sharing, enforce more robust security protocols, 
employ strategies that can counteract bias in algorithmic 
decision-making processes, make sure there is transparency 
in systems where AI is used, create ethical frameworks for AI 

development, and validate its applications through empirical 
methods (76).

Future Directions and Opportunities

Advancements in preoperative preparation have streamlined 
the process from pre-surgery to post-surgery, making it more 
efficient and effective. While this may lead to higher patient 
expenses, the benefits include reduced operation times and 
shorter hospital stays. Future research could focus on a cost-
benefit analysis to determine if virtual planning ultimately 
reduces overall healthcare costs (77).

In otorhinolaryngology and head and neck surgery, image-
based AI assists surgeons in identifying disorders in high-
demand situations. Enhanced communication among 
educational institutions will improve AI reliability and broader 
applicability, moving it from proof-of-concept to clinical 
use. Challenges include training algorithms on large, diverse 
datasets, standardizing data exchange to reduce waste, and 
adopting 3D-based AI in surgical education. Prospective studies 
are needed to identify practical issues and compare real-world 
performance to lab studies (78).

DL networks for bone structures in the head and neck 
primarily focus on skull and mandible segmentation. Skull 
segmentation networks mainly utilise techniques using US or 
magnetic resonance imaging. Current research aims to enhance 
mandibular segmentation accuracy by considering slice 
layer correlations, multi-scale features, and adding attention 
mechanisms. However, further advancements are required, 
especially for mandibular segmentation that is compromised 
by metal artifacts and tumor erosions. Research on other tissues, 
such as the maxillary sinus, is limited due to the lack of publicly 
available data (79).

AI is expected to influence biomedical research and medicine 
significantly in the future. It is gaining popularity as a potential 
alternative to human efforts, especially in decision-making and 
reasoning. This capability could revolutionize its application in 
surgical procedures by mimicking a surgeon’s cognitive abilities 
and, when paired with robotics, serving as a reliable assistant. 
Robotic surgery within the field of rhinology will undoubtedly 
be the subject of further investigation, mainly to reduce surgical 
morbidity, elevate surgical dissection, and improve patient 
outcomes (80). Due to safety concerns, unsupervised AI use in 
surgery is unlikely in the near future. However, AI’s widespread 
implementation can significantly enhance diagnostic and 
non-invasive surgical aspects, reducing medical professionals’ 
workloads.

The rapid growth of data and AI integration in surgery is 
becoming increasingly necessary. Utilizing computers during 
surgery can enhance AI applications, making them more reliable 
and proficient tools in medicine. Over time, improved outcomes 
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from AI involvement may further establish their importance in 
surgery. With ongoing technological advancements, there is 
optimism about AI integrated with robotics, revolutionizing 
surgical procedures. This approach could enhance the efficacy 
and safety of surgeries, with the surgeon acting as a guide.

CONCLUSION

Integrating AI and ML in head and neck surgery represents 
a significant transformation in the field. We highlighted the 
potential of AI to improve diagnostic accuracy, treatment 
planning, intraoperative decision-making, and postoperative care 
for patients with head and neck cancers. Despite the usefulness 
of AI in head and neck surgery, several challenges remain to be 
addressed. Integrating AI into clinical practice requires validation 
through large-scale clinical trials to ensure accuracy and 
reliability. Moreover, ethical considerations, including patient 
privacy and data security, must be addressed to increase trust 
and acceptance among healthcare professionals and patients.  
Interdisciplinary collaboration, continued innovation, and the 
establishing clear regulatory frameworks can catapult the 
adaptation of AI-enhanced head and neck surgery techniques.
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