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Abstract

	 Microwave ablation has emerged as a 

significant therapeutic option for the treatment 

of thyroid nodules, offering several advantages 

over traditional surgical approaches. The use of 

microwave ablation for thyroid nodules provides 

a minimally invasive alternative to surgery,  

minimizing patient discomfort and reducing the 

risk of complications. Anesthesia provider plays 

a crucial role in optimizing patient comfort.  

Anesthesia techniques, such as sedation or  

monitored anesthesia care, can also be utilized 

to alleviate anxiety and pain during the treatment. 

Furthermore, anesthesia administration allows 

for the precise and controlled delivery of micro-

wave energy to the targeted thyroid nodules, 

ensuring optimal outcomes. Anesthesia person-

nel closely monitor vital signs, ensuring patient 

safety during the procedure and promptly  

addressing any potential complications. The 

preservation of thyroid function is another  

significant advantage of microwave ablation. 

Anesthesia enables the selective ablation of 

thyroid nodules while sparing the surrounding 

healthy thyroid tissue, minimizing the risk of 

post-procedural hypothyroidism and the need 

for hormone replacement therapy.
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Key points

	 •	 Microwave ablation is a minimally  

invasive procedure that uses electromagnetic 

waves to destroy abnormal tissue, providing  

a promising treatment option for various  

conditions, including thyroid nodules.

	 •	 Anesthesia plays a crucial role in  

microwave ablation procedures, ensuring  

patient comfort, safety, and procedural success. 

The choice of anesthesia depends on factors 

such as the complexity of the procedure and the 

patient’s medical history.

	 •	 Collaboration between anesthesiologists 

and interventional radiologists is vital for safe  

and successful microwave ablation procedures, 

optimizing patient outcomes and enhancing 

procedural efficiency.
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Introduction

	 Microwave ablation (MWA) is a minimally 

invasive procedure that uses electromagnetic 

waves to generate heat and destroy abnormal 

tissue, leading to coagulation necrosis and the 

destruction of abnormal cells.1,2 It has various 

applications, including the treatment of thyroid 

nodules, liver tumors, lung tumors, and renal 

tumors.3,4 The MWA technique involves a pre- 

procedure assessment, which includes evaluating 

the patient’s suitability for the procedure and 

conducting imaging studies to identify the target 

tissue. During the procedure, anesthesia is  

administered, a microwave antenna is inserted 

into the nodule under imaging guidance, and  

the microwave generator is activated to emit 

waves and generate heat.5,6 Patients often  

experience a faster recovery compared to  

surgery,7 and organ function is preserved as  

it selectively targets abnormal tissue while  

minimizing damage to healthy structures.6  

In many cases, it can be performed on an  

outpatient basis, eliminating the need for  

hospitalization.8

	 Thyroid nodules are abnormal growths 

within the thyroid gland that can be benign or 

malignant. Multiple factors contribute to the 

development of thyroid nodules, including age, 

gender, radiation exposure, family history, and 

iodine deficiency or excess. Treatment options 

vary depending on the diagnosis, with benign 

nodules potentially requiring observation,  

hormone suppression therapy, or minimally  

invasive procedures like MWA. Malignant  

nodules or those suspicious for malignancy may 

necessitate surgical removal, radioactive iodine 

therapy, or targeted therapy based on the  

specific type and stage of thyroid cancer.9,10

What is microwave ablation? 

	 MWA is a minimally invasive procedure 

that uses electromagnetic waves to generate 

heat and destroy abnormal tissue in thyroid 

nodules. It offers advantages over surgery, such 

as faster recovery, reduced scarring, preservation 

of thyroid function, reduced scarring, shorter 

recovery time, and lower risks compared to  

surgery. It is suitable for larger or vascular  

nodules and does not require injecting substances. 

Anesthesia is essential for patient comfort  

and safety during MWA, and its approach is  

tailored to individual needs. The procedure  

continues to advance, improving outcomes and 

quality of life.11,12 It selectively targets abnormal 

tissue while preserving healthy thyroid tissue  

and maintaining thyroid function.13 MWA offers  

a safe and effective alternative to surgery  

for selected patients, providing minimal  

invasiveness and faster recovery while preserving 

thyroid function.14,15

	 Potential complications

	 Addressing potential complications  

and risks is crucial in MWA procedures. Strategies 

to mit igate complications include using  

image-guided techniques, proper skin prepara-

tion, and monitoring skin temperature. Bleeding 

risks are managed through monitoring and  

hemostatic techniques. Pain and discomfort  

are alleviated with anesthesia and analgesic 

medications. Voice changes are minimized 

through accurate probe placement. Thyroid 
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function changes are monitored and managed 

post-procedure. Infection risks are reduced 

through sterile techniques and antibiotics.  

Allergic reactions are addressed through pre- 

procedural assessment and immediate manage-

ment. Rare but serious complications require 

thorough patient selection, accurate techniques, 

and vigilant monitoring. Overall, by implementing 

these strategies, the healthcare team ensures 

patient safety and minimizes complications in 

MWA procedures.16

Importance of anesthesia 

	 Anesthesia is crucial for ensuring patient 

comfort, safety, and procedural success. Its  

primary role is to manage pain, promote patient 

cooperation, and reduce stress and anxiety.  

By providing a controlled and monitored state, 

anesthesia optimizes the procedure, enhances 

patient immobility, and facilitates accurate  

treatment delivery. Anesthesia can be tailored 

to meet each patient’s specific needs, making  

it essential to discuss medical history and  

concerns with the healthcare provider to ensure 

an individualized approach. The various anesthesia 

options available include local anesthesia,  

conscious sedation, and general anesthesia.17 

Local anesthesia offers minimal systemic effects 

and real-time feedback, conscious sedation  

reduces anxiety and improves cooperation,  

while general anesthesia provides complete pain 

control for complex procedures. Anesthesia 

providers also play a role in post-operative pain 

management and facilitating a smooth recovery. 

Pre-operative assessment and preparation are 

crucial for the safety and success of patients 

undergoing MWA. It involves reviewing the  

patient’s medical history, conducting a physical 

examination, and ordering diagnostic tests.  

Attention is given to medical conditions, allergies, 

and medications that may impact anesthesia or 

the procedure. A thorough physical examination 

focuses on the neck and thyroid area. Diagnostic 

tests such as thyroid function tests, ultrasound, 

and biopsy provide additional information.  

Patients receive pre-operative instructions,  

including fasting and medication management. 

Informed consent is obtained after explaining  

the procedure and associated risks. The process 

ensures patient readiness, minimizes risks, and 

allows for individualized care. Patients should 

follow instructions, communicate changes, and 

maintain open dialogue with the healthcare 

team.

	 During MWA, continuous monitoring and 

management are crucial for patient safety and 

well-being. Vital signs such as blood pressure, 

heart rate, and oxygen saturation are closely 

monitored. Anesthesia is carefully managed to 

maintain appropriate sedation or unconscious-

ness. Pain is effectively managed using local 

anesthesia, conscious sedation, or general anes-

thesia.18 Clear communication with the patient 

or caregiver is maintained to address concerns 

and provide reassurance. The proceduralist  

monitors the progress of the procedure and 

ensures accurate probe placement. Emergency 

preparedness is prioritized with necessary  

equipment and trained staff. Overall, continuous 

monitoring and management ensure patient 

safety, optimize the procedure’s success, and 

enable prompt response to any complications 

that may arise.
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	 Minimizing patient discomfort and pain is 

a crucial aspect of MWA procedures. Effective 

communication and education help manage 

discomfort, while proper positioning and support 

ensure patient comfort. The healthcare team 

aims to enhance patient comfort and improve 

the overall experience of the procedure.19  

Enhancing patient cooperation is crucial for the 

success of MWA procedures. Ensuring patient 

immobility and procedural accuracy is crucial  

for the safe and effective execution of MWA 

procedures. Proper patient positioning, education, 

and cooperation help maintain stability and 

minimize movement. 

	 Anesthetic considerations

	 The choice of anesthesia in MWA for thyroid 

nodules is crucial for patient comfort, safety, and 

procedural success. General anesthesia provides 

complete sedation and immobility, ensuring 

patient comfort and optimal surgical conditions. 

Local anesthesia allows patients to remain awake 

and aware, reducing systemic effects and  

enabling communication. Factors such as  

patient characteristics, nodule properties, and 

surgeon experience influence the anesthesia 

choice.20 Regional anesthesia targets specific 

nerves for pain relief in certain regions of the 

body. Patient safety and comfort, surgical  

conditions, recovery considerations, and cost/

resource availability are key considerations in 

anesthesia selection. Selecting the appropriate 

anesthesia approach comes with challenges  

that must be overcome for optimal patient  

outcomes. Patient-related challenges include 

comorbidities and anxiety, which can be managed 

through thorough assessment, optimization,  

and communication. Effective post-operative 

pain management and recovery are crucial for 

patient comfort, early mobilization, and overall 

healing. Multimodal approaches, including  

pharmacological interventions, regional  

anesthesia techniques and non-pharmacological 

interventions offer comprehensive pain relief. 

Multidisciplinary approach

	 Collaboration between anesthesiologists 

and interventional radiologists is crucial for  

safe and successful interventional radiology 

procedures. By working together, they ensure 

patient safety, optimize procedural planning,  

and enhance patient comfort.21 This collaboration 

allows for comprehensive patient assessment, 

appropriate anesthesia management, and  

seamless integration of pain control techniques. 

It improves communication, coordination, and 

procedural efficiency, minimizing complications 

and reducing patient anxiety. Interdisciplinary 

collaboration ensures clear communication 

among healthcare providers and patient  

education, enabling informed decision-making 

and obtaining informed consent. Ensuring  

patient-centered care and optimal outcomes  

is a fundamental goal in healthcare. Patient- 

centered care focuses on meeting individual 

needs, enhancing satisfaction, and improving 

communication and collaboration. 

Future directions 

	 Emerging advancements in MWA and  

anesthesia techniques are revolutionizing  

interventional procedures. MWA is expanding its 
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applications to various tumors and non-tumor 

conditions. Ongoing advancements and research 

are expected to further enhance the role of  

MWA in the treatment of thyroid nodules,  

benefiting both patients and healthcare  

providers. Anesthesia advancements include 

ultrasound-guided regional anesthesia, enhancing 

nerve blocks and safety, and total intravenous 

anesthesia, improving drug delivery and reducing 

side effects. Technology integration and  

monitoring advancements further optimize  

anesthesia management. Ongoing studies focus 

on areas such as anesthetic drug optimization, 

pain management and opioid-sparing techniques, 

anesthesia in special populations, technology 

and monitoring, and patient safety and outcomes. 

Conclusion

	 MWA has revolutionized the treatment of 

thyroid nodules, offering a minimally invasive 

approach with numerous benefits. Anesthesia 

providers play a crucial role in monitoring vital 

signs, ensuring patient safety, and promptly  

addressing any complications that may arise 

during the procedure. The significance of  

anesthesia in MWA extends beyond the procedur-

al aspects. It encompasses patient-centered care, 

ensuring that patients undergo the treatment 

with minimal discomfort, anxiety, and pain.  

Anesthesia providers, alongside the multi- 

disciplinary team, play a pivotal role in  

optimizing the patient experience, promoting 

safety, and contributing to the success of the 

procedure. 
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