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Introduction
Otolaryngology, or ear, nose, and throat (ENT) surgery, 

encompasses a broad range of procedures addressing conditions of 
the head and neck. The advent of robotic-assisted surgery (RAS) has 
significantly impacted this field by enhancing surgical precision, 
reducing recovery times, and minimizing complications. Initially 
developed for urological and general surgery, robotic-assisted platforms 
such as the da Vinci Surgical System have now been adapted for use in 
otolaryngologic procedures, particularly in transoral robotic surgery 
(TORS) for oropharyngeal cancers and robotic-assisted procedures for 
sinus and skull base pathologies.

The need for minimally invasive techniques has driven the 
adoption of RAS in ENT surgery. Traditional open surgeries often lead 
to extensive tissue damage, prolonged hospital stays, and increased 
risk of complications. In contrast, robotic-assisted procedures allow 
for enhanced dexterity, three-dimensional visualization, and improved 
access to anatomically challenging regions. This paper examines the 
current applications, benefits, and limitations of RAS in otolaryngology 
and explores its future potential in improving surgical outcomes [1,2].

Discussion
TORS has revolutionized the treatment of oropharyngeal 

malignancies, obstructive sleep apnea (OSA), and benign tumors of the 
throat. Using robotic platforms, surgeons can access deep-seated areas 
of the oropharynx and larynx with enhanced precision and minimal 
collateral damage. Studies have shown that TORS results in reduced 
operative time, lower morbidity, and improved functional outcomes, 
such as better swallowing and speech preservation, compared to 
conventional surgery.

Robotic-assisted techniques are increasingly being used for sinus 
and skull base surgeries, particularly for resecting tumors in hard-
to-reach areas. The precision of robotic arms allows for meticulous 
dissection near critical structures such as the optic nerve and carotid 
artery, reducing the risk of complications. Additionally, robotic 
platforms enable endoscopic visualization, facilitating minimally 
invasive approaches to complex pathologies.

Although still in its nascent stages, robotic-assisted surgery is being 
explored in pediatric otolaryngology for congenital airway anomalies 
and other intricate procedures. The ability to perform delicate surgeries 
in small anatomical spaces presents promising opportunities for 
improved pediatric patient care.

The future of robotic-assisted surgery in otolaryngology is 
promising, with ongoing advancements aimed at overcoming current 
limitations. The integration of artificial intelligence (AI) and machine 
learning is expected to enhance intraoperative decision-making, 
improve precision, and facilitate real-time adjustments. Additionally, 
the development of more compact and cost-effective robotic systems 
will likely increase accessibility and affordability.

Furthermore, telesurgery and remote robotic-assisted procedures 
are emerging as potential innovations that could allow expert surgeons 
to operate on patients in distant locations, thereby addressing 
geographical barriers to specialized surgical care [2-5].

Conclusion
Robotic-assisted surgery has significantly advanced the field 

of otolaryngology, offering numerous benefits such as enhanced 
precision, reduced invasiveness, and improved patient outcomes. 
While challenges such as cost, training requirements, and accessibility 
persist, ongoing technological advancements are expected to address 
these limitations and expand the role of robotics in ENT surgery. The 
continued integration of AI and machine learning holds great potential 
for refining robotic-assisted techniques and further optimizing patient 
care. As research and innovation progress, robotic-assisted surgery 
is set to become a mainstay in modern otolaryngologic practice, 
revolutionizing the surgical landscape and improving overall healthcare 
outcomes. 
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Abstract
Robotic-assisted surgery (RAS) has emerged as a transformative tool in otolaryngology, offering enhanced 

precision, reduced invasiveness, and improved patient outcomes. This paper explores the evolution, advantages, 
and challenges of robotic-assisted surgery in otolaryngology, with a focus on transoral robotic surgery (TORS) and 
robotic-assisted sinus and skull base procedures. Through an analysis of clinical outcomes, surgical efficiency, and 
future prospects, this research highlights how RAS is revolutionizing otolaryngologic procedures. Challenges such 
as cost, accessibility, and training requirements are also discussed. The integration of artificial intelligence (AI) and 
machine learning in robotic surgery is anticipated to further refine surgical techniques and optimize patient care.
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