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Successful Management of Airway Emergency in a Patient  
with Esophageal Cancer

Samina Park, M.D., Hyun Joo Lee, M.D., Ph.D., Chang Hyun Kang, M.D., Ph.D, and Young Tae Kim, M.D., Ph.D.

Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital, Seoul National University College of Medicine, Seoul, Korea

   A 60-year-old man with advanced esophageal cancer was admitted for surgical placement of a feeding jejunostomy tube before 
commencement of chemoradiotherapy. His esophageal cancer had directly invaded the posterior tracheal wall, inducing a nearly 
total obstruction of the distal trachea. On the day before the surgery, respiratory failure developed due to tumor progression and tra-
cheal edema. Tracheal intubation and mechanical ventilation were attempted without success. Application of veno-venous extracor-
poreal membrane oxygenation (ECMO) corrected the patient’s respiratory acidosis and relieved his dyspnea. With full ECMO support, 
he underwent tracheal stent insertion. Two hours later, he was weaned from ECMO support uneventfully. This was a successful case of 
tracheal stenting for airway obstruction under rescue veno-venous ECMO.
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■ Case Report ■

Up to 25% of esophageal cancers invade adjacent structures, such as the bronchus, trachea, and aorta.[1] Esophageal cancer 
can induce airway obstruction via extrinsic compression or via direct invasion due to the anatomical position of tumors inside 
the mediastinum.[2] In the case of airway problems, airway resection and reconstruction in advanced esophageal cancer is 
technically challenging and has poor post-surgical outcomes.[2,3] Therefore, rapid decision-making and proper management 
are often the only ways to prolong life. As the use of veno-venous extracorporeal membrane oxygenation (ECMO) for respira-
tory support has increased, application of ECMO has emerged an effective option in airway emergency.[4] We demonstrated a 
case of tracheal stenting for airway obstruction under rescue veno-venous ECMO.

Case Report

A 60-year-old man was transferred to our institution with a diagnosis of advanced esophageal cancer. He presented with 
three months of dysphagia, cough, and chest discomfort. A mass was located 27 to 35 cm from the upper incisor, and endo-

scopic biopsy confirmed squamous cell carcinoma. CT scan 
images showed that the esophageal cancer had caused lower 
tracheal narrowing and suspicious tracheal invasion with met-
astatic mediastinal lymph nodes. Clinical stage was T4N+Mx, 
and 18F-FDG PET was planned to assess for the presence of 
other metastatic lesions. We performed a fiber-optic bron-
choscopy to evaluate the severity of tracheal invasion. The 
tumor caused tracheal stenosis five to ten centimeters below 
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the vocal cords (Fig. 1). However, the distal airway was pat-
ent passing through the tumor. 

The patient was admitted to our department for feeding 
jejunostomy, which provides stable enteral feeding during 
chemo-radiation treatment. On the day before the surgery, 
he experienced severe dyspnea and a sense of impending 
suffocation. Labored breathing and stridor were observed 
upon physical examination, and respiratory distress became 
aggravated very quickly. Tracheal intubation and mechani-
cal ventilator support were required to allay the onset of re-
spiratory fatigue. He was transferred to a surgical intensive 
care unit in a sitting position, as he was unable to tolerate 
a supine position. After ICU admission, an examination 
showed a blood pressure of 200/118 mmHg, heart rate of 
103 beats per minute, and respiration rate of 35 breaths per 
minute on a nasal cannula with 6 L oxygen per minute. We 
believed critical tracheal stenosis was a cause of respiratory 
failure. Potentially, tracheal intubation and conventional 
mechanical ventilation could be ineffective in this patient 
because of pre-existing central airway obstruction. In case 
of failed trachea intubation, we prepared bedside ECMO 
simultaneously.

The endotracheal tube could not bypass the tumor. Fol-
lowing administration of 4 mg midazolam and 100 mg suc-
cinylcholine considering rapid onset and short duration, a 
small-sized endotracheal tube (with an inner diameter of 6.0 

mm) was placed temporarily just above the tumor. A flex-
ible fiber-optic bronchoscopy-guided intubation also failed 
because the tumor was very hard and unmovable. The bron-
choscopy revealed a narrowed, slit-like tracheal lumen with 
check-valve opening just below the tip of the endotracheal 
tube. Mechanical ventilation was ineffective, with a feeling 
of airway resistance. Arterial blood gas analysis revealed 
severe respiratory acidosis without hypoxia (pH 7.14; PCO2 
97 mmHg; PO2 551 mmHg; base excess -0.9). We applied 
bedside veno-venous ECMO immediately. Before ECMO 
cannula insertion, 2000 IU of an anticoagulant (heparin) 
was administered. We used the Capiox Emergency Bypass 
System (Terumo, Inc., Tokyo, Japan) and cannulated the 
right femoral vein and left femoral vein with 21 French size 
vascular cannulae (Right; Medtronic Biomedicus cannula®, 
Left; DLP cannula®, Medtronic, Minneapolis, Minnesota), 
using Seldinger’s technique. After ECMO was in place, a 
flow of 3.0-3.5 L/min on 1,500-1,600 rpm was sustained. 
Soon arterial blood partial pressures of oxygen and carbon 
dioxide were normalized, and respiratory symptoms were 
relieved. However, some episodes of complete airway ob-
struction developed during the ECMO procedure. Because 
of the inoperability of the tumor, an expandable metallic 
stent was planned to achieve stable patent airway as a pal-
liative treatment. Pre-procedure CT scans showed pin-point 
narrowed trachea (Fig. 2A). A Terumo guide wire was thin 

Fig. 1. CT scans show the narrowest tracheal lumen. (A) Axial view. The diameter of tracheal lumen was measured 5 mm. (B) Sagittal 
view.
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enough to pass the narrowest point via an endotracheal tube 
without any disruption. After placing the guide wire, we re-
moved the endotracheal tube to insert the tracheal stent (18 
mm x 7 cm) via sequential fluoroscopic guidance. A post-
procedure CT image revealed that the narrowest tracheal 
lumen was dilated to 8 mm (Fig. 2B). The whole procedure 
was completed safely under veno-venous ECMO support 
while the patient was awake in radiologic intervention 
room. Dyspnea disappeared and self-expectoration became 
possible. Two hours later, the patient was weaned off veno-
venous ECMO without incident, after a total of 44 hours 
of use. He had no neurologic deficits after ECMO removal. 
Palliative chemotherapy was started after discharge.

Discussion 

The appropriate management of acute airway obstruction 
consists of early detection of underlying causes and im-
mediate intervention. Unexpected total tracheal obstruction 
is a challenging situation for physicians, even experienced 
anesthesiologists and thoracic surgeons. In this patient, the 
progression of tracheal obstruction was much faster than 
expected. 

Veno-venous or veno-arterial ECMO has a great role as 
a bridge or supporting treatment for acute management of 

central airway obstruction that is unimproved by crico-
thyroidotomy or tracheostomy.[5] Tracheal stenosis due 
to esophageal cancer was controlled by using an airway 
stent, as reported by Chao et al, in 2005.[6] Also, previous 
cases showed that veno-venous ECMO provided effective 
pulmonary or cardiopulmonary support during elective en-
dobronchial procedures.[7] However, elective airway stent-
ing under general anesthesia is not as challenging as rescue 
intervention for acute airway obstruction if stable vital signs 
are maintained before impending arrest. 

Malignant airway obstruction is intraluminal tumor 
growth or extrinsic compression of the airway by a tumor. 
Dyspnea, cough, and wheezing are commonly the symp-
toms of airway obstruction. However, if resting dyspnea oc-
curs (usually accompanied by stridor, retraction, and use of 
accessory muscles), immediate action is necessary. In these 
cases, the airway diameter is usually less than 5 mm, which 
is critically narrow.[8] 

Application of ECMO for advanced cancer patients induc-
es some debates about limited resources, financial issues, 
and poor cancer prognoses. Also, it is not easy to determine 
whether to use an invasive intervention on an advanced can-
cer patient. Furthermore, palliative care intervention should 
be individualized considering the severity of the emergency, 
performance status, patient/family concerns, and cultural 
factors.[9,10] Razi et al reported that timely airway stenting 

Fig. 2. CT scans during stenting. (A) Pre-procedure CT scan shows pin point tracheal lumen, which was much narrower compared with 
Fig. 1A. (B) Post-procedure CT scan shows a widen lumen, which was measured 8 mm.
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results in improvement of survival times and significant cost 
savings in malignant central airway obstruction in patients 
with advanced cancer.[11] Also, airway stenting facilitates 
weaning from mechanical ventilation.[12,13] Ultimately, 
quality of life and performance status improved.[11] In this 
case, even though the patient was diagnosed with advanced 
esophageal cancer, he has not been evaluated systematically 
and he was naïve for chemo-radiation therapy with fair per-
formance status recently. A stable patent airway is essential 
during chemo-radiation therapy. Use of emergency ECMO 
combined with tracheal stenting was a lifesaving method, 
and a satisfactory early outcome was achieved. Consequent-
ly, the patient had a last chance to get definitive and pallia-
tive treatment. 

This case demonstrated that veno-venous ECMO can be 
useful in a situation of acute airway obstruction as a bridge 
therapy in safe manner. By timely application of veno-ve-
nous ECMO before impending arrest requiring cardiac sup-
port, the patient was provided more stable and less invasive 
management. In conclusion, successful rescue with veno-
venous ECMO from acute airway obstruction was feasible.
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