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Abstract
BACKGROUND 
Tracheal tumors may cause airway obstruction and pose a significant risk to 
ventilation and oxygenation. Due to its rarity, there is currently no established 
protocol or guideline for anesthetic management of resection of upper tracheal 
tumors, therefore individualized strategies are necessary. There are limited 
number of reports regarding the anesthesthetic management of upper tracheal 
resection and reconstruction (TRR) in the literature. We successfully used 
intravenous ketamine to manage a patient with a near-occlusion upper tracheal 
tumor undergoing TRR.

CASE SUMMARY 
A 25-year-old female reported progressive dyspnea and hemoptysis. Bron-
choscopy showed an intratracheal tumor located one tracheal ring below the 
glottis, which occluded > 90% of the tracheal lumen. The patient was scheduled 
for TRR. Considering the risk of complete airway collapse after the induction of 
general anesthesia, we decided to secure the airway with a tracheostomy with 
spontaneous breathing. The surgeons needed to transect the trachea 1-2 cartilage 
rings below and above the tumor borders: a time-consuming process. Coughing 
and movement needed be minimized; thus, we added intravenous ketamine to 
local anesthetic infiltration. After tracheostomy, an endotracheal tube was placed 
into the distal trachea, and general anesthesia was induced. The surgeons resected 
four cartilage rings with the tumor attached and anastomosed the posterior 
tracheal wall. We performed a video-laryngoscopy to place a new endotracheal 
tube. Finally, the surgeons anastomosed the anterior tracheal walls. The patient 
was extubated uneventfully.
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CONCLUSION 
Ketamine showed great advantages in the anesthesia of upper TRR by providing analgesia with 
minimal respiratory depression or airway collapse.

Key Words: Ketamine; Near-occlusion; Upper tracheal tumor; Tracheal resection and reconstruction; 
Tracheostomy; Case report
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Core Tip: The anesthetic management of upper tracheal resection and reconstruction (TRR) is challenging, 
since the tracheal tumor poses a significant risk to the patient’s ventilation and oxygenation. In a patient 
with a near-occlusion upper tracheal tumor, we successfully maintained spontaneous breathing during 
tracheostomy in TRR with anesthesia provided by intravenous ketamine and local anesthetic infiltration. 
Ketamine shows great advantages in providing adequate analgesia and cough suppressant effects with 
minimal respiratory depression. We hope our experience adds to the knowledge of airway management of 
upper TRR.
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INTRODUCTION
The tracheal tumor causes airway obstruction and poses a significant risk to the patient’s ventilation and 
oxygenation. The incidence of primary tracheal tumors is as low as 2.6 cases per 1000000 people per year
[1]. Due to its rarity, there is currently no established protocol or guideline for anesthetic management 
of resection of upper tracheal tumors, therefore individualized strategies are necessary. There are 
limited number of reports regarding anesthesia management of upper tracheal resection and 
reconstruction (TRR) in the literature. Laryngeal mask airway (LMA), high-frequency jet ventilation 
(HFJV), and extracorporeal membrane oxygenation (ECMO) have been successfully used for 
maintaining oxygenation during TRR[2-7].

We reported a case of a patient with a near-occlusion upper tracheal tumor undergoing TRR. In this 
case, we maintained spontaneous breathing during tracheostomy, and used intravenous ketamine to 
provide adequate analgesia and sedation.

CASE PRESENTATION
Chief complaints
A 25-year-old female with a body mass index of 22.03 kg/m2 reported a 1-mo history of progressive 
dyspnea and hemoptysis.

History of present illness
Dyspnea was aggravated in the supine position and relieved in the right lateral position.

Physical examination
The airway evaluation showed normal mouth opening, Mallampati class II, mandibular protrusion, 
thyromental distance, and neck extension.

Imaging examinations
A neck computed tomography (CT) scan showed an 8.4 mm × 11.2 mm contrast-enhanced mass with 
soft-tissue density protruding from the right posterior wall into the tracheal lumen (Figure 1A-C). 
Bronchoscopy showed an intratracheal tumor located one tracheal ring below the glottis, which 
occluded more than 90% of the tracheal lumen (Figure 1D-F). The tumor easily bled when being 
touched.
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Figure 1 Neck computed tomography and bronchoscopic view. A-C: Neck computed tomography showed a mass with soft-tissue density in the trachea 
pointed by orange arrows; D-F: In the bronchoscopic view, there was a mucosal neoplasm one cartilage ring below the glottis that occluded more than 90% of the 
lumen.

FINAL DIAGNOSIS
The pathologic finding was mucoepidermoid carcinoma.

TREATMENT
The patient was scheduled for TRR through a lower collar incision. The size and level of the patient’s 
tracheal tumor precluded orotracheal intubation. To secure the patient’s airway, we needed to maintain 
spontaneous breathing, provide pain control, and avoid coughing. To achieve these goals, we decided to 
secure the airway through tracheostomy with analgesia and sedation provided by intravenous ketamine 
and local anesthetic infiltration, followed by general anesthesia.

The patient entered the operating room with a pulse oxygen saturation of 100%. We provided 
continuous oxygen delivery through a nasal cannula at 2 L/min. The patient was positioned at a slight 
left lateral position where she could breathe most comfortably. The anesthesia was induced with 1 
mg/kg ketamine. The sedation was then titrated with spontaneous breathing reserved. We gave 20 mg 
scopolamine intravenously to counteract the sialagogue effect from ketamine. Before skin incision, 
additional 0.5 mg/kg ketamine and 0.5 μg/kg fentanyl were administered intravenously to enhance 
analgesia, and the surgeons injected 1% lidocaine 10 mL subcutaneously around the incision. The 
tracheostomy took about 25 min with minimal blood loss. The entry site for tracheotomy was between 
the 4th and 5th cartilage rings, and a sterile endotracheal tube (ETT, internal diameter 6.5 mm) was placed 
into the distal trachea. The ETT was connected to a sterile breathing circuit, which was passed through 
the surgical field and connected to the anesthesia machine. The ventilation was confirmed by a normal 
end-tidal carbon dioxide waveform. The general anesthesia was induced with 2 mg/kg propofol, 0.8 
mg/kg rocuronium, and 1.5 μg/kg fentanyl, and maintained with continuous infusions of propofol, 
remifentanil, and lidocaine. The surgeons resected 1st to 4th cartilage rings with the tumor attached, 
anastomosed the posterior tracheal wall. We performed a video-laryngoscopy to place a new ETT. After 
the new ETT passed vocal cords, the surgeon removed the original ETT and guided the cuff balloon 
across the anastomotic line. Next, the surgical team anastomosed the anterior tracheal walls and closed 
the surgical incision. The overall surgery took a total of 75 min. At the end of the surgery, we suctioned 
the oropharynx thoroughly, administrated 10 mg dexamethasone to prevent postoperative anastomosis 
edema, and stopped propofol and remifentanil infusion. Neuromuscular blockade was reversed by 2 
mg neostigmine and 1 mg atropine. After the spontaneous breathing was established, we extubated the 
patient uneventfully.
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OUTCOME AND FOLLOW-UP
The patient received adjuvant radiotherapy after the surgery. There was no sign of relapse during the 
postoperative two-year follow-up.

DISCUSSION
The upper TRR presents challenges in airway and anesthetic management. In our case, the patient had a 
near-occlusion tracheal tumor, maintaining spontaneous breathing is of utmost importance. Local 
anesthetic infiltration for a tracheostomy to secure the airway at the first step is the safest approach. In 
this case, the surgeons used the subcutaneous injection of lidocaine before skin incision. The instillation 
of lidocaine directly on the trachea can also be considered after incision. However, the local anesthesia 
may not be adequate in this case due to the duration of the tracheostomy. The surgeons needed to 
accurately transect the trachea 1-2 cartilage rings below and above the tumor borders: a time-consuming 
process. Coughing and movement needed to be minimized. Ketamine provides analgesia and cough 
suppressant effects with minimal respiratory depression[8], and is superior to dexmedetomidine and 
propofol in minimizing upper airway collapse and maintaining compensatory responses to hypoxemia
[9]. Adding intravenous ketamine to local anesthetic infiltration would provide better sedation and 
analgesia. Preoperative scopolamine or glycopyrrolate could counteract the sialagogue side effect from 
ketamine. Even though it did not happen in our case, hallucination from ketamine requires attention. 
Benzodiazepine or dexmedetomidine is helpful to control ketamine-induced hallucination[10].

There are several other options with their pros and cons in managing upper TRR. Bilateral cervical 
plexus block has been reported to maintain spontaneous breathing during TRR[5,6]. Nevertheless, a 
superficial plexus block would not be adequate, while a deep plexus block may block phrenic nerves 
and aggravate dyspnea, especially in the setting of a near-occlusion tracheal tumor. General anesthesia 
with LMA has been successfully used for tumors that occluded 65%-90% of the tracheal lumen[3,4]. 
However, there is a risk of complete airway collapse and obstruction after induction, especially in the 
high level of obstruction. If the tracheal tumor is small, a small endotracheal tube or HFJV cannula may 
be used to maintain ventilation[6,7]. Hemorrhage or tumor spreading would be a concern if the tumor is 
vascular or malignant in nature. For patients with a large tumor and respiratory distress, the ultimate 
backup plan is ECMO.

After TRR, the patient needs to maintain a neck-flexion position to minimize anastomosis tension. 
Agitation, coughing, laryngospasm, or vomiting may increase anastomosis tension. Anesthesia should 
be lightened cautiously during emergence. If reintubation is needed, a fiberoptic assisted approach is 
preferred.

CONCLUSION
In conclusion, we successfully maintained spontaneous breathing during tracheostomy in TRR with 
anesthesia provided by intravenous ketamine and local anesthetic infiltration. Ketamine shows great 
advantages in the airway management in patients with near-occlusion tracheal tumors, since it provides 
adequate analgesia with minimal respiratory depression. The efficacy and safety of ketamine can be 
evaluated by in-depth comparative studies in the future.
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