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Introduction

The management of  dif f icult  a irways (DAs) with 
dyspnea is important for patients with advanced tumors 
of the oropharynx and neck. The American Society of 
Anesthesiologists’ (ASA) guidelines for the management of 
DAs emphasize the use of multiple techniques, including 
facemask ventilation, the awake intubation algorithm, 
surgical cricothyrotomy/tracheostomy, and extracorporeal 
membrane oxygenation (ECMO) (1). Practitioners and 
patients are assisted by the various guidelines for the 
management of DAs. However, there is a lack of published 
evidence examining whether implementing airway 
algorithms changes clinical practice or patient outcomes. 
Moreover, there is a lack of consensus on which airway 
management approaches should be endorsed. Therefore, 
we still need to refine and update the guidelines for 
the management of DAs. To date, various challenging 
cases have been reported and solved by anesthesiologists 
and otolaryngologists, although differences exist in the 
techniques and strategies used for the management of 
DAs (2-5). However, the descriptions of the specific 
DA types, which have not been successfully resolved by 
anesthesiologists and otolaryngologists except through 
ECMO, have not been incorporated into standard 
protocols. Individual airway management is distinctive in 
patients with DAs. Clinical decision-making is supported by 
preoperative imaging studies and airway evaluation.

We present a case of a DA that was not successfully 
resolved by anesthesiologists and otolaryngologists. The 
imaging studies of the DA of the case are analyzed and 
explained in detail. Based on our relevant analysis, we 

recommend implementing ECMO and a multidisciplinary 
approach when a patient presents with acute dyspnea and 
advanced neck tumors. We also recommend that neck 
computed tomography (CT) be used to identify DAs similar 
to that observed in our case.

Case presentation

In January 2021, a 47-year-old male patient (180 cm; 80 kg) 
presented at the First Hospital, China Medical University 
with dyspnea and dysphagia. He had a 2-month history of 
a progressively enlarging right cervical mass. He also had 
a history of hypertension and hepatitis B but no heart and 
cerebrovascular diseases. He was diagnosed with dyspnea 
associated with oropharyngeal and neck masses.

After reviewing the neck CT scan (27 January 2021), 
continuous low-flow oxygen, vital sign monitoring, 
methylprednisolone, Mucosolvan, and antibiotics were 
administered. The patient developed severe dyspnea and 
orthopnea 3 hours post-admission. Subsequently, he was 
scheduled to undergo emergency endotracheal intubation 
or tracheotomy to maintain airway patency in the operating 
room.

His initial vital signs in the operating room were 
as follows: blood pressure, 170/95 mmHg; heart rate,  
110 beats/min; and peripheral oxygen saturation, 99%. 
Based on the neck CT findings, the anesthesiologists 
found that the right side of the epiglottis and the piriform 
fossa, and the posterior pharyngeal walls, were invaded 
by a diffuse mass. The oropharyngeal space was deviated 
to the left, above the glottis plane (Figure 1A-1F), but the 
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glottis was without obvious tumor invasion (Figure 1G,1H). 
Further, the airway in the subglottic plane was unobstructed 
and had no obvious stenosis (Figure 1I). Awake fiberoptic 
bronchoscope (FOB) nasal intubation under topical airway 
anesthesia was considered.

Preoperatively, the patient was administered penehyclidine 
hydrochloride (1 mg) and methylprednisolone (80 mg) 
intravenously. Additionally, continuous 100% oxygen was 
administered, and invasive blood pressure measurement 
was performed. Then, topical anesthesia (1% tetracaine) 
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Figure 1 Typical neck CT images and a detailed analysis of the causes of the difficult airway in this case. (A). The suspected mass was 
observed in the right nostril (yellow arrow), while the left nostril was unobstructed. (B). Uvula plane: the oropharyngeal space was 
observed to deviate to the left, with less space to the right of the center line (yellow arrow). (C). Hyoid epiglottis plane: the oropharyngeal 
space slightly deviated to the left (yellow arrow). (D). Epiglottis plane: the right epiglottis was invaded by a diffuse mass with distortion 
and displacement (yellow arrow). (E). The plane below the epiglottis: the right piriform fossa was invaded by a diffuse mass, and the 
oropharyngeal space was observed to deviate to the left (yellow arrow). (F) Below the epiglottis near the superior glottic plane: both the 
right piriform fossa and posterior pharyngeal wall were invaded by a diffuse mass (yellow arrow). (G) Glottic plane: the glottis was observed 
to be in a closed status without obvious tumor invasion, but the posterior pharyngeal wall was invaded (yellow arrow). (H) Glottic plane: the 
glottis was without obvious tumor invasion, but the posterior pharyngeal wall was invaded with a slight raise (yellow arrow). (I) Subglottic 
plane: CT showed an unobstructed airway without obvious stenosis (yellow arrow) and an extensive mass (about 7.091 cm from the trachea 
to the skin) in the anterior area of the neck, making tracheostomy impossible. CT, computed tomography.
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was provided through an atomizer. Various airway devices 
(facemask, laryngeal mask airway, direct laryngoscopy, 
video-assisted laryngoscopy, FOB, Shikani optical stylet, 
rigid bronchoscope, and airway exchange catheter) 
were also available. The first attempt (awake FOB nasal 
intubation) was unsuccessful due to secretions, distortions 
in the anatomy, and dyspnea. The patient suddenly lost 
consciousness and entered pulmonary arrest. Epinephrine 
and atropine were administered, and cardiopulmonary 
resuscitation was performed. The facemask ventilation, 
laryngeal mask airway, video-assisted laryngoscopy, FOB, 
and tracheostomy were unsuccessful.

Finally, the anesthesiologists and otolaryngologists placed 
a rigid bronchoscope in the airway, inserted an airway 
exchange catheter, and used this to facilitate the successful 
placement of a 7.0 endotracheal tube. Postoperatively, the 
patient exhibited unstable vital signs and a high probability 
of brain injury caused by the continuous hypoxemia that 
lasted for 50 minutes.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was provided by the family member of patient for the 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

Despite the recommendations from the ASA standard 
guidelines, there is substantial heterogeneity in the 
management of DAs. For example, although the presence 
of a large multinodular goiter, awake FOB has been 
successfully used to secure the DA (2). In a case of severe 
tracheal stenosis, a bilateral superficial cervical plexus block 
with dexmedetomidine sedation has also been used (3). 
Although it is essential to adhere to international guidelines, 
each case must be assessed individually to enable the most 
suitable course of management for each DA to be selected.

In our case, trained anesthesiologists and otolaryngologists, 
different airway devices, and rigorous vital signs monitoring 
were initially available. Considering the signs and symptoms 
indicative of a DA and the neck CT in this patient, awake 
FOB intubation was considered. Awake cricothyroidotomy/
tracheostomy and ECMO were also considered for 
this patient. In one report, awake tracheostomy was 
recommended to secure the airway with a sizable malignant 

thyroid tumor, leading to a glottis aperture of 3×5 mm 
and dislocation of the larynx to the left (4). However, in 
our case, awake cricothyroidotomy/tracheostomy was 
challenging due to the diffuse mass (about 7.091 cm from 
the trachea to the skin), bleeding tendency, and distorted 
anatomy. In another report, ECMO was recommended in 
a case of severe airway stenosis (4.9 mm at the narrowest 
portion) (5). However, in our case, it was also difficult 
to perform ECMO due to the expensive cost and its 
questionable feasibility in patients with malignant tumors.

In some circumstances, for the predicted impossible 
airways, ECMO might represent a safer option to maintain 
oxygenation (6). ECMO can secure a definitive airway in 
a controlled environment for patients with severe airway 
obstruction (7). Nevertheless, the use of ECMO has not 
been incorporated into standard guidelines because the 
types of DAs that it is suitable for remain unclear. Kim  
et al. (8) recommended that ECMO be performed if the 
tracheal patency is less than 5 mm. However, in our case, 
the patient experienced a bad outcome even though we 
followed the guidelines and implemented an appropriate 
strategy. Airway patency is challenging to maintain when 
there are structural variations in the oropharyngeal space in 
the upper airway, even when consciousness and spontaneous 
ventilation are maintained. Awake FOB in this patient 
may not have been successful on the first attempt because 
any stimulation could cause spasms and complete the 
airway obstruction. Therefore, the patient’s survival might 
have improved if ECMO had been used before airway 
intervention. This makes ECMO a suitable method of 
solving dyspnea in palliative care for patients with advanced 
tumors of the oropharynx and neck.

In conclusion, the prior use of ECMO should be 
seriously considered before attempting airway intervention 
for patients similar to the presentation in the current case 
who have DAs caused by acute dyspnea and advanced neck 
tumors, as shown by CT. Moreover, the safe management 
of DAs is best achieved through a multidisciplinary 
approach, including anesthesiologists, otolaryngologists, 
and radiologists, among other specialists.
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