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Abstract

Endotracheal laser surgery (ELS) is a specialized surgical
technique employed in procedures involving the airway
with numerous advantages such as microscopic precision,
a bloodless operative field, and the preservation of
surrounding normal tissue, but also significant risks such as
burning, tissue damage, and tracheal rupture. In this case
report, we present the case of a 53-year-old male patient
undergoing bronchoscopic surgery for laser diathermy
treatment due to metastasis of thyroid cancer into the
trachea. Considering that both the anesthesiologist and the
surgeon share responsibility for the airway, we highlight the
critical role of a multidisciplinary approach in managing such
cases.
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Introduction

Endotracheal laser surgery (ELS) has emerged as
a valuable technique in managing airway disorders,
including lesions of the larynxand trachea. This minimally
invasive procedure offers significant advantages, such
as reduced morbidity, shorter recovery times, and the
ability to preserve vocal function. However, using lasers
in the airway poses risks as they can be invisible, may
be misdirected, and could ignite anesthetic gases or
endotracheal tubes (ET), potentially damaging healthy
tissues [1]. The interaction between the laser and the ET
canleadtocomplicationssuch asfire, airway obstruction,
and thermal injury. The all-metal bronchoscope system
(Figure 1) utilized for ventilation in ELS offers significant
advantages by eliminating the risk of a flammable ET.
This system effectively maintains adequate and stable
ventilation during the procedure [2]. Consequently,
careful planning and execution of anesthetic
management are paramount to ensure patient safety
and surgical efficacy. In our case, important anesthetic
considerations, monitoring techniques, and safety
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protocols during the ELS procedure are discussed, and
the importance of a multidisciplinary team approach in
anesthetic management and reducing complications is
emphasized. Oral and written consent to publish this
case report has been obtained from the patient.

Case Description

A 53-year-old male patient (weight 82 kg; height
170 cm) was referred to our clinic for the treatment
of tracheobronchial lesions utilizing fiberoptic
bronchoscopy and laser surgery, followed by a
complementary thyroidectomy. His medical history
included papillary thyroid carcinoma, for which he had
a total thyroidectomy in 2009. Postoperatively, he had
remained stable, with no signs of recurrent malignancy,
untilthe recent onset of respiratory symptoms, including
hemoptysis and persistent cough over two weeks. A
comprehensive evaluation identified a tracheal mass
measuring 2.6 cm x 2.7 cm x 3 cm, raising suspicion
for possible malignancy. During the preoperative
assessment, the patient was classified as an American
Society of Anesthesiologists score Ill due to his previous
thyroid cancer and current respiratory symptoms.
He exhibited no signs of significant cardiopulmonary
compromise, and all laboratory tests were within
normal limits. Several anaesthetic considerations
were addressed in light of the mass's location and the
anticipated use of laser surgery.

The patient's airway was thoroughly evaluated,
focusing on potential obstruction from the mass. No
dyspnea nor preoperative desaturation were noted.
Precautionary measures, including the readiness for
difficult emergency intubation and equipment for
tracheostomy, were implemented in case of an airway
emergency. The use of endotracheal tubes specifically
designed for laser surgery was considered. A final
decision was to employ the jet ventilation technique with
the all-metal tracheoscope instead of apneic ventilation
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Figure 1: The all-metal tracheoscopesystem.

or endotracheal intubation. We acknowledged the
potential complications of jet ventilation, including
pneumothorax, pneumomediastinum, gastric inflation,
resected material aspiration, and mucosal surface
dehydration [2]. Preparations for fire risks associated
with carbon dioxide (CO,) laser usage were established,
including selecting non-flammable materials. All
personnel in the operating room were equipped with
safety glasses, and the patient's eyes were protected
with moist eye pads after being taped. A laser warning
sign was placed outside the operating room door to
ensure safety for individuals entering the operating
room.

Standard monitors were applied when the patient
was admitted to the operating room, including an
electrocardiogram, pulse oximetry, and noninvasive
blood pressure (BP) cuff. ELS was conducted under
deep sedation anesthesia. Induction was achieved
using a combination of 0.01 mg/kg intravenous (IV)
midazolam, 1 mcg/kg IV fentanyl, and a propofol
infusion of 3-5 mg/hour IV. The patient's airway was
secured with a laser-safe jet mechanical ventilation
system with the tracheoscope. Continuous monitoring
during the procedure included vital signs, end-tidal CO,,
and the oxygen reserve index (ORI) to detect any early
desaturation. The surgical team employed a CO, laser for
the precise resection of the tracheal mass. Anesthesia
was maintained using total intravenous anesthesia
(TIVA) alongside a low dose of muscle relaxants (10 mg
rocuronium V) to minimize straining. The fraction of
inspired oxygen (FiO,) was reduced to 21% (to minimize
the burning risk), and sevoflurane was administered
only before the onset of diathermy, with no volatile
agents used during the procedure, relying instead on a
mixture of air and oxygen.

During the laser treatment, the tip of the fiberoptic
tracheoscope was inadvertently slightly burned, but

no additional tissue damage occurred on the patient.
Bronchoscopy was subsequently performed to evaluate
the extent of any injury, revealing no significant
damage. Dexamethasone 8 mg IV was administered to
minimize airway swelling. A tracheal stent was placed
preoperatively to prevent tracheal stricture (Figure
2). After confirming adequate respiratory function
and obtaining normal arterial blood gas values, the
patient was transferred to the intensive care unit. He
demonstrated stable recovery with no immediate
complications and was discharged five days later.

Discussion

The management of anesthesia in endotracheal laser
surgery presents a unique set of challenges, particularly
in patients with masses invading the airway. A method
of TIVA using short-acting agents was preferred to
facilitate early awakening post-surgery and to prevent
the aspiration of blood or debris into the lungs [3].
Volatile anesthetics, like isoflurane, sevoflurane, and
desflurane, do not support combustion and are not
flammable, so that they can be safely used [1]. Ketamine
must not be used as it increases airway reflexes like
laryngospasm and further obstruction [1]. Applying
rocuronium was dangerous for the situated airway but
necessary because an ideal anesthetic technique for
this surgery requires minimal movement of the vocal
cords and a depth of anesthesia sufficient to suppress
the hemodynamic response.

Conacher, et al. describe specific anesthetic protocols
tailored for laser procedures and prioritized rapid
sequence induction intubation [4]. We prioritized laser
safety protocols, including a laser-safe, all-metal, non-

Figure 2: The tracheal stent is seen in chest X-ray.
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Table 1: Essential of endotracheal laser surgery protocols.

CATEGORY EQUIPMENT
Laser System

Endoscopic Equipment

Video Camera and Monitor

Light Source and Fiberoptic Cable

CO, Laser, KTP Laser, or Diode Laser
Rigid or Flexible Endoscope
Real-time imaging and recording
lllumination for visualization

PURPOSE
Precise tissue cutting and coagulation
Visualization of the airway

Laser-Resistant Endotracheal Tube (e.g.,

Endotracheal Tubes
Methylene Blue)

Jet Ventilation or Low-Flow Anesthesia

Ventilation System Circuit

Fire Safety Equipment
Suction Catheter
CO, Fire Extinguisher

Surgical Instruments Scissors, Suction)
Monitoring Equipment Pulse Oximeter

Capnography

flammable system. We believe this detail was crucial
in preventing the burning at the tip of the flexible
bronchoscope from spreading to the tracheal tissue.
Conacher, et al. also focused on optimizing ventilation
and managing potential complications using arterial line
monitorization [4]. We similarly stress the importance
of continuous monitoring to promptly detect changes
in respiratory status by using ORI. Both studies indicate
the significance of vigilant anesthetic management
during surgery when it comes to the risk of desaturation
and hypoxia.

Divatia J, et al. applied anesthetic management of
tracheal surgery using the laryngeal mask airway
method (LMA) [5]. The common ventilatory strategies
for ELS nowadays include spontaneous breathing,
conventional endotracheal intubation, jet ventilation,
and intermittent apnea technique. The use of an LMA
can minimize airway manipulation during surgery,
reducing the risk of complications such as intubation
failure, mucosal trauma, bleeding, or perforation, and
decreases the likelihood of postoperative complications,
including restenosis, anastomotic dehiscence, or
dysphonia and lowers the risk of airway irritation and
coughing during emergence from anesthesia. However,
the tumor in our case was only 1-2 cm below the vocal
cords, so our surgeons could not operate with an LMA.
On the other hand, plastic ET and LMA are flammable
materials and may not be safe for such surgeries.

Even if everything is planned to minimize the risk
of urgent explosions, the risk remains. Therefore,
preoperatively, a detailed scheme illustrating
endotracheal laser surgery safety protocols should
be developed. This should include protective gear for
healthcare professionals, a depiction of a laser device

Silicone, Metal, or Cuffed with Saline/

Wet Sponges, Saline-Soaked Pledgets
Removes debris and prevents aspiration
Emergency fire control

Microlaryngeal Instruments (Forceps,

Prevents airway fires

Maintains oxygenation and reduces
fire risk

Fire prevention

Assists with tissue handling

Oxygen saturation monitoring

CO, monitoring for ventilation control

with clear warning signs, emergency equipment such as
fire extinguishers and a first aid kit, proper positioning of
surgical instruments, and a checklist of safety protocols
(Table 1).
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