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Abstract

The fact that the field of surgery is in close anatomical proximity to the airway and vital structures presents a unique anesthetic 
challenge. They usually share in the management of the airway, with the surgeon and anesthetist, thus calling for meticulous 
planning and coordination. These patients can have a wide range of complexities, including obstructive airway disease, distorted 
anatomy from tumors or trauma, as well as the requirement for special ventilation techniques. Main anesthetic concerns may 
include securing the airway in challenging cases, ensuring oxygenation, minimizing hemodynamic fluctuations, and management 
of postoperative pain and airway concerns. The choice of anesthetic agent and technique depends on the surgical requirement, 
patient factors, and nature of the operation. Improvements in technology such as providing high-flow nasal oxygen and video-
assisted intubation devices have widened choices for safely managing the airway. This review discusses the challenges of 
anesthesia in otolaryngology surgeries by presenting proposed methods and ideal outcomes for the patient. Such an overview 
includes preoperative assessment, intraoperative considerations, and postoperative care, most of which require team interaction 
for effective management of such high-stakes procedures.
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Introduction

Otolaryngological surgeries range from simple outpatient 
interventions to complex operations requiring advanced 
skills and technology. The unique anatomical features of 
the head and neck region, coupled with potential airway 

involvement, place significant demands on anesthetic 
management. For anesthesiologists, the need to provide 
a secure and functional airway while allowing for optimal 
surgical conditions often boils down to a balancing act 
requiring precision and adaptability [1-3]. Patients coming 
in for these surgeries often have conditions such as airway 
obstruction, craniofacial abnormalities, or infections 
complicating airway management. Endoscopic sinus surgery, 
laryngeal microsurgery, and major head and neck tumor 
resections often require shared airway techniques. It stresses 
the importance of smooth communication and coordination 
between the anesthesiologist and the surgeon [4].
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It is an important preoperative time for identifying 
challenges and designing a comprehensive approach tailored 
to the patient’s anatomy and comorbidities. Some of these 
challenges may be foreseen using advanced airway imaging 
and simulation tools. During surgery, maintenance of 
adequate ventilation and hemodynamic stability is a priority 
that may require tools such as jet ventilation or high-frequency 
oscillatory ventilation. Postoperative complications, such 
as airway edema and the need for prolonged ventilation, 
are examples of the importance of vigilance in the recovery 
period. This review seeks to explicate the multifaceted 
challenges surrounding anesthetic care in otolaryngological 
surgery. Through evidence-based practices and emerging 
technologies, we look to provide a framework for patient 
safety and outcomes in this demanding field [5,6].

Main Article

Preoperative Considerations
Otolaryngological (ENT) surgeries are generally complex 
due to their close proximity to critical airway structures, 
thus requiring careful preoperative assessment. The 
anatomy of the airway is essential to know, especially in 
cases with obstructive lesions, craniofacial anomalies, or 
previous surgeries. Conditions such as obstructive sleep 
apnea (OSA), laryngeal masses, or subglottic stenosis require 
detailed evaluation using imaging modalities like computed 
tomography (CT), magnetic resonance imaging (MRI), or 
flexible nasoendoscopy. For patients with prior experiences 
of difficult intubation, more preoperative planning, involving 
airway simulation, may be necessary [7,8].

Preoperative optimization is equally important, as 
most patients suffer from comorbid diseases such as 
cardiovascular disease, pulmonary dysfunction, or 
coagulopathies. Optimization of these conditions decreases 
the risk of perioperative complications. For instance, patients 
who have OSA need careful management to avoid excessive 
use of opioids and to ensure that they have an open airway 
postoperatively. Patients suffering from bleeding tendencies 
may benefit by correction of clotting defects before surgery. 
Effective communication with the surgical team is crucial for 
aligning on airway management strategies whether standard 
intubation, awake fiberoptic intubation, or preemptive 
tracheostomy in severe airway compromise. Preemptive 
planning includes a basic backup plan, including readiness 
for emergency surgical airways [9].

Challenges of Airway Management
Shared airway is one of the hallmark challenges in ENT 
surgeries where the anesthesiologist and surgeon require 
simultaneous access. Creative solutions are often demanded 
to maintain oxygenation and ventilation for procedures 

like laryngeal microsurgery, endoscopic sinus surgery, 
and tracheal reconstructions. HFNO has emerged as a 
revolutionary technique in such scenarios to enable apneic 
oxygenation and extend the safe apnea time. Jet ventilation 
and high-frequency oscillatory ventilation also offer good 
options where surgical visualization can be maintained 
uninterruptedly [10].

The choice of airway devices depends on the procedure 
and anatomical variations of the patient. Some must-haves 
include fiberoptic bronchoscopes, video laryngoscopes, 
and specific types of endotracheal tubes like laser-resistant 
endotracheal tubes used during airway laser surgeries. 
Real-time imaging integration into these interventions has 
significantly made them safer and more accurate. Highly 
advanced video-assisted devices have made successful 
intubations in those patients who are anticipated difficult 
airways or distorted anatomy, more successful [11].

Intraoperative Considerations
Intraoperative management in ENT surgeries requires 
careful coordination to ensure optimal surgical conditions 
and patient safety. The anesthesiologist has to maintain 
a delicate balance between providing sufficient muscle 
relaxation for surgical access and preserving spontaneous 
breathing in high-risk airway cases. Total intravenous 
anesthesia is often preferred in these procedures because 
it minimizes airway irritation, reduces the risk of bleeding, 
and facilitates rapid recovery. Blood loss may be significant 
in surgeries of highly vascular areas, like nasal and 
oropharyngeal regions. Controlled hypotension techniques 
using agents like dexmedetomidine or beta-blockers help 
reduce intraoperative bleeding and improve the surgeon’s 
field of view [12]. Invasive hemodynamic tools, such as 
arterial lines, are crucial for managing these patients 
with close monitoring. Advancements in technology have 
extended the role of anesthesiologists to further support the 
conduct of minimally invasive ENT procedures. For example, 
robotic-assisted surgery requires a highly controlled 
anesthesia technique that can ensure an immobile surgical 
field. Deliberate hypotension with the use of short-acting 
agents allows for fine-tuned physiological control[13].

Postoperative Management
The postoperative phase poses its own set of challenges, 
particularly concerning airway management and pain 
control. Patients undergoing ENT surgery are at increased 
risk for complications such as airway edema, hematoma, 
or laryngospasm; therefore, careful monitoring is always 
maintained at the time of extubation. Delayed extubation is 
generally recommended for patients with major compromise 
of the airway or when the surgical procedure takes more time, 
and plans are made to reintubate immediately if needed. 
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Effective postoperative analgesia is essential but needs to 
be balanced with the requirement of ensuring airway safety. 
Multimodal pain management strategies, such as regional 
anesthesia techniques involving glossopharyngeal nerve 
blocks or local infiltration, reduce the use of systemic opioids 
and the risk of respiratory depression. Enhanced recovery 
protocols, focusing on early mobilization and optimized 
pain control, are increasingly being adopted in ENT surgical 
care. Some patients need prolonged observations in a 
high dependency unit or intensive care unit; these include 
comorbid patients and patients who require complex airway 
surgery [14,15]. Continuity of care at the interface of the 
teams involved in the surgical-anesthetic and the critical care 
service is very important in optimizing patient outcomes.

Recent Advances in Anaesthesia for ENT Surgeries
Recent years have witnessed significant innovations 
in anesthetic techniques and technologies that have 
transformed the approach to ENT surgeries. High-flow nasal 
oxygen (HFNO) has revolutionized airway management, 
particularly in procedures requiring apneic oxygenation. 
This technique not only prolongs safe apnea times but 
also reduces the risk of desaturation during challenging 
intubations. Video laryngoscopy and robotic-assisted 
surgical systems have improved procedural safety and 
accuracy to the point where the intervention can be done in 
a minimally invasive fashion with better outcomes [16,17]. 
Neuromuscular monitoring tools have helped improve the 
administration of muscle relaxants so that precise titration 
is achieved, and the risk of residual paralysis postoperatively 
is reduced. The TIVA protocols have also been advanced to 
the point where anesthesiologists are in control of depth of 
anesthesia, thus ensuring smoother recoveries and fewer 
postoperative complications.

Monitored Anesthesia Care and its Challenges in 
ENT Surgeries
Monitored Anesthesia Care or MAC is a beneficial type of 
anesthesia technique in ENT operations. It has the advantages 
of conscious sedation, quick recovery, and reduced exposure 
to anesthetic agents. It has become very popular among 
more minimally invasive procedures such as ESS, vocal cord 
biopsy, tympanoplasties, and some ambulatory procedures. 
However, it poses difficulties in ENT surgeries mainly because 
of its shared airway, how close the surgical field is from vital 
structures, and requirements for patient cooperation in 
some interventions [18].

Airway Management Challenges
In ENT surgeries undertaken under MAC, one of the most 
significant challenges relates to maintaining a patent and 
secure airway. Endotracheal intubation protects the airway 

in general anesthesia, while MAC often relies on spontaneous 
ventilation. Sedative agents used under MAC can depress 
respiratory drive, leading to hypoventilation, hypercapnia, 
or even airway obstruction. This risk is heightened when 
patient positioning may compress the airway, such as neck 
extension in laryngeal surgeries. The shared airway dynamic 
complicates the situation further. The surgical manipulation 
of the airway, such as in transnasal or transoral approaches, 
may cause potential obstruction, bleeding, or aspiration 
risks. Frequent communication between the anesthesiologist 
and surgeon is important to synchronize sedative levels with 
surgical needs and to ensure that the patient is comfortable 
while maintaining adequate ventilation [18,19].

Sedation in MAC Cases
Another major challenge is maintaining the appropriate 
level of sedation during MAC. For ENT surgeries, patients 
often need to remain motionless to allow surgeons to 
perform interventions accurately, such as in microscopic 
procedures such as stapedectomies. Over-sedation risks 
compromising airway patency and ventilation, whereas 
under-sedation could result in patient discomfort or 
movement. Choice of the agent for sedation, which would 
be propofol, dexmedetomidine, or midazolam, is based on 
comorbidities of the patient, duration of the procedure, 
and the risk of respiratory depression. Dexmedetomidine is 
increasingly favored with minimal effect on respiratory drive, 
which allows for providing sedation without significant 
compromise of respiratory function [18].

Hemodynamic Instability
MAC in ENT surgeries can induce hemodynamic instability, 
particularly in patients with pre-existing cardiovascular 
conditions. Rapid changes in sedation depth, coupled with 
the vagal reflexes triggered by surgical manipulation in 
areas like the middle ear or larynx, can lead to bradycardia 
or hypotension. Careful titration of sedatives and the 
use of short-acting agents allow for better control over 
hemodynamic parameters. In high-risk patients, the presence 
of continuous monitoring, including arterial blood pressure 
and capnography, is crucial [17,18].

Challenges Related to Surgical Techniques
In particular, some ENT procedures conducted under MAC 
carry risks due to a threat of bleeding or the passage of 
surgical debris into the airway. For example, during nasal 
polypectomies and sinus surgeries, irrigation fluid or blood 
may pool in the posterior pharynx and, therefore, be at a risk 
for aspiration. These conditions would then require the use 
of active suctioning, a qualified anesthesia team, and ready 
transition to general anesthesia, should that be required. 
Similar laser procedures under MAC necessitate taking 

https://academicstrive.com/JCRO/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/JCRO/


4

https://academicstrive.com/JCRO/ https://academicstrive.com/submit-manuscript.php

Journal of Current Research in Otolaryngology

specific precautions against airway fires. Thus, laser-safe 
drapes should be used, adequate oxygen concentration is 
maintained, and the endotracheal tube may also be of laser-
resistant type in case required.

Advances and Strategies for Overcoming 
Challenges
Recent technological advances and developments in 
sedation protocols have improved the feasibility and safety 
of MAC in ENT surgeries. HFNO has been an important tool 
for oxygenation in patients with difficult airways or at risk of 
hypoventilation. HFNO continues to provide a steady flow of 
oxygen delivery even during apnea and, therefore, extends the 
safe operating window during sedation. Advanced monitoring 
systems, such as bispectral index (BIS) monitoring, provide 
for the titration of sedation levels to avoid over-sedation and 
under-sedation. Sedation protocols, specifically tailored to 
meet individual patient needs, include multimodal analgesia 
and dexmedetomidine, improving patient comfort and safety 
[4,8]. The anesthesiology team’s preparation in dealing 
with the complexity of MAC in ENT surgeries also depends 
on simulation-based training. It improves the coordination 
of a team by practicing rescue techniques in the airway and 
enhances the speed of responses during real operations.

Conclusion

Anesthesia for otolaryngological surgeries is a dynamically 
evolving field with unique challenges which require expertise 
and a multi-disciplinary approach. Advances in technology 
such as high flow nasal oxygen, video-assisted intubation, 
robotic surgical techniques, have significantly advanced 
the safety and efficacy of these procedures. Preoperative 
planning, meticulous intraoperative management and 
vigilant postoperative care remain pillars of successful 
outcomes. Anesthesiologists will be able to successfully 
navigate the complexities of ENT surgeries by integrating 
innovative practices and maintaining close collaboration 
with surgical teams, ensuring optimal patient care and 
surgical success.
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