
J Anesth (2009) 23:609–612
DOI 10.1007/s00540-009-0798-4

Immediate postoperative airway obstruction secondary to airway 
edema following tumor excision from the neck
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sia, or they may be due to immune-mediated responses. 
Surgical factors such as the obstruction or destruction 
of major neck vessels and lymphatics or injury to the 
nerves supplying the airway are predominantly respon-
sible for causing airway edema [1–5]. Anesthesia-related 
factors include the prolonged presence of an endotra-
cheal tube and repeated attempts at intubation [6,7]. 
Often airway edema and obstruction develop as a sub-
acute complication following radical neck surgery, max-
illofacial surgery, or cervical spine surgery [8–11]. We 
report a case where, following the excision of a neck 
mass, a patient with a previously normal airway devel-
oped severe edema leading to obstruction that man-
dated reintubation of the trachea in the immediate 
postoperative period.

Case report

A 46-year-old woman was scheduled for excision of a 
malignant peripheral nerve sheath tumor from the neck. 
She had no other comorbidities. She had distended 
veins in the upper limbs and on the chest, with mild 
edema of both the upper limbs. Although her trachea 
was signifi cantly shifted to the left, she did not have any 
evidence of respiratory distress. Magnetic resonance 
imaging (MRI) of her neck and chest showed that the 
tumor measured approximately 6 × 4 cm and extended 
from just below the larynx to just beneath the clavicle 
on the right side and was causing partial obstruction of 
the superior vena cava (SVC), while resulting in signifi -
cant deviation of the trachea to the left (Fig. 1). The 
MRI also showed intrathoracic extension and com-
pression and deviation of the great vessels, but encro-
achment into the great vessels was not demonstrated 
(Figs. 2, 3). A 16-gauge intravenous (IV) cannula had 
been placed in her left upper limb, and the line showed 
free fl ow. Anesthesia was induced through the same 
line, with propofol and fentanyl, and neuromuscular 
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Introduction

Multiple risk factors may predispose to the develop-
ment of postoperative airway edema in a previously 
normal airway following extensive surgery in the neck. 
These factors may be related to the surgery or anesthe-

Address correspondence to: G. Umesh
Received: April 7, 2009 / Accepted: May 25, 2009



610 G. Umesh et al.: Postoperative airway edema after neck surgery

vocal cord edema on laryngoscopy. Post-intubation, an 
arterial line was secured in the right radial artery and 
invasive blood pressure monitoring commenced imme-
diately. The patient was placed in a 20° head-up posi-
tion. On fi ve occasions during the surgery, it was noticed 
that the arterial trace had completely disappeared, 
along with the simultaneous absence of the peripheral 
oxygen saturation (SpO2

) trace and the fl ow of IV fl uid 
into the left upper limb. However, each instance was 

Fig. 1. Magnetic resonance imaging (MRI) of neck at C7-D1 
level, showing signifi cant deviation of the trachea to the left 
and compression of major neck vessels

Fig. 2. MRI of neck; axial view showing deviation of the 
trachea to the left and the dimensions of the tumor

Fig. 3. a Schematic diagram representing normal relationship 
between larynx, vessels, nerves, and lymphatics in the neck 
and upper thorax. b Schematic diagram representing the 

changes in the anatomy of the neck structures as a result of 
tumor compression in our patient

blockade was achieved with vecuronium after confi rm-
ing the patient’s ability to mask-ventilate. Post-induc-
tion another venous access was obtained in the left 
lower limb, and intraoperative fl uid infusion was main-
tained through this access. The upper limb venous 
access was kept patent with a fl ow rate of approximately 
25 ml·h−1. Tracheal intubation was achieved with a single 
attempt by direct laryngoscopy with a 7.0-mm internal 
diameter (ID) polyvinylchloride (PVC) cuffed endotra-
cheal tube. There was no evidence of airway edema or 
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brief and lasted less than 10 s, as the surgeon was noti-
fi ed immediately and pressure applied at the operating 
site was relieved; this resulted in the immediate restora-
tion of the arterial trace, SpO2

, and the fl ow of fl uid 
through the left upper limb. On three more occasions, 
it was noticed that the fl ow of IV fl uid through the left 
upper limb was intermittently obstructed, although the 
SpO2

 and arterial trace remained unaffected. The tumor 
was neither adherent to nor infi ltrating the major vessels 
in the neck, but its complete removal was not possible, 
and a debulking procedure was performed. A total infu-
sion of 2000 ml crystalloids was administered during this 
3-h-long surgery, with a 300-ml blood loss. At the end 
of the procedure, the neuromuscular blockade was 
reversed. A cuff-leak test was not performed before 
tracheal extubation, as the surgeon felt that the tracheal 
wall was fi rm and not adherent to the tumor. At the end 
of the procedure it was observed that the patient had a 
moderate amount of conjunctival suffusion; however, 
there was no obvious edema of the eyelids or face. 
Extubation was performed once the patient was 
conscious, oriented, and generating tidal volumes of 
8–10 ml·k−1.

Immediately following extubation the patient started 
struggling to breathe. Tracheal tug and nasal fl aring 
developed, while an exhaled tidal volume of only 27–
76 ml could be registered with a tightly fi tting face mask. 
No improvement was observed despite instructing the 
patient to breathe slowly through the mouth. A triple 
maneuver with an appropriate-size nasopharyngeal 
airway resulted in partial relief to the patient, and the 
tidal volume improved to 140–165 ml. No further 
improvement occurred during the following 10 min. 
Therefore, we decided to reintubate the trachea. After 
inducing the patient with propofol, direct laryngoscopy 
was performed. This revealed signifi cant edema of the 
vocal cords and supraglottic tissues, although vocal cord 
mobility was normal. Because of the signifi cant edema 
of the supraglottic tissue, the patient was intubated with 
a smaller size (5.5-mm ID) endotracheal tube. Immedi-
ately following the intubation, as she started recovering 
from propofol and resumed breathing, it was noticeable 
that all the manifestations of respiratory distress had 
resolved. She was kept on humidifi ed oxygen therapy 
through a T-piece and was nursed in the propped-up 
position. A course of steroids was given. Her trachea 
was extubated only 24 h after the reintubation, follow-
ing a fi beroptic evaluation of the airway, which revealed 
the presence of minimal airway edema and normal 
vocal cords. The patient remained comfortable through-
out her stay in the hospital. Following extubation, an 
indirect laryngoscopy was done, which confi rmed 
normal movements of the vocal cords. She was dis-
charged home after 7 days. The patient has kindly con-
sented to the publication of the data and her images in 

the journal. We have obtained her written informed 
consent.

Discussion

Acute or subacute postoperative airway edema follow-
ing surgery of the head and neck is a well-documented 
complication. This edema may occur as a result of 
hematoma formation at the surgical site, vocal cord dys-
function due to nerve injury, venous or lymphatic con-
gestion due to surgical trauma, or compression during 
surgery and immune-mediated edema; it may also be 
caused by prolonged or repeated intubation attempts or 
the presence of an endotracheal tube [1–7]. Airway 
edema secondary to hematoma formation, vocal cord 
dysfunction, allergy, or prolonged intubation attempts, 
or due to the presence of an endotracheal tube is known 
to present immediately following extubation of the 
trachea [7–9]. As upper airway edema secondary to 
venous/lymphatic congestion following neck dissection 
develops slowly, it is known to present 24 h after the 
operative period [1]. Although there was preoperative 
obstruction of the SVC in our patient, this did not con-
tribute to the airway edema or obstruction, as evidenced 
by a normal airway at initial intubation. This lack of 
contribution to the edema may have been because, as 
evidenced by MRI fi ndings and reliable anesthetic 
induction through the upper limb IV line, the SVC 
obstruction in our patient was partial. In our patient, 
airway edema and obstruction were observed in the 
immediate postsurgical period. This could have been 
attributable to intraoperative compression of the great 
vessels, as observed by the disappearance of both SpO2

 
and the arterial blood pressure trace from the upper 
limb and the obstructed fl ow of fl uids through the upper 
limb IV line. These brief episodes probably were indica-
tive of complete or near-complete obstruction of the 
great vessels. However, it is possible that partial obstruc-
tion could have gone unnoticed during surgery. Figures 
1, 2, and 3 show that the obstruction to venous drainage 
was brought about by other factors, as well as by the 
obstruction of the arterial fl ow in the neck. This may 
have resulted in a state of persistent impedance of 
venous drainage from the neck, coupled with persis-
tently lower levels of perfusion. We believe this to be 
the most important underlying mechanism of the early 
development of upper airway edema in our patient. 
Injury to or compression of the nerves supplying the 
airway could have been an additional factor. However, 
our patient did not have any vocal cord dysfunction, as 
evidenced during postoperative evaluation.

Prior neck surgery has been documented as predis-
posing to the development of immediate postoperative 
upper airway edema in patients undergoing nonsimul-
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taneous bilateral neck dissection [10]. As radical neck 
dissection may involve resection of the internal jugular 
vein, spinal accessory nerve, or sternocleidomastoid 
muscle, it has been known to result in airway edema 
postoperatively. Airway edema has also been observed 
in patients with previous neck surgery who are undergo-
ing unrelated surgery [11]. This has been attributed to 
failure of the lymphatic drainage to tolerate a further 
insult after it has been compromised by previous neck 
surgery and prior irradiation of the surgical area. 
However, to the best of our knowledge, acute airway 
edema following the excision of a nonlaryngopharyn-
geal tumor that is not invading vascular structures in the 
neck has not been described in the literature.

Signifi cant airway edema may result in severe respira-
tory distress that can rapidly become fatal if not identi-
fi ed and treated early. Hence, preventing the development 
of airway edema is crucial and may be achieved by 
simple measures such as limiting IV fl uid, keeping the 
head elevated during surgery as well as during the post-
operative period, and avoiding acute fl exion of the neck 
intraoperatively to avoid kinking and obstruction of 
cervical drainage [11]. However, despite these mea-
sures, a patient can develop signifi cant airway edema 
due to the risk factors described earlier in this article. 
Therefore, it has been advised that a cuff-leak test be 
performed and the upper airway and vocal cords be 
scrutinized under direct laryngoscopy at the end of the 
surgical procedure prior to taking a decision on extuba-
tion. Most studies suggest that, in the absence of a peri-
tubular leak, the likelihood of postextubation airway 
obstruction is increased in the adult patient [12–14]. 
However, this test will not completely reduce the risk 
of airway compromise, as clinically signifi cant edema 
may not present immediately. Also, the presence of 
paradoxical vocal cord adduction will not be visible 
while an endotracheal tube is in place. Hence, routine 
extubation over a pediatric tube exchanger has been 
advised in such cases [8]. The use of a pediatric airway 
exchange catheter helps not only in oxygenating the 
patient in a scenario of signifi cant post-extubation 
airway obstruction but also aids in railroading the endo-
tracheal tube into the trachea under direct laryngoscopy 
even when the glottis is poorly visualized. Thus, the use 
of a pediatric airway exchange catheter can minimize 
airway trauma due to repeated intubation attempts and 
aid in quick airway control in an emergency situation of 
can’t ventilate and can’t visualize the glottis (can’t 
intubate).

Based on our experience, we would suggest that 
intraoperative monitoring for possible obstruction of 
the great vessels during surgery in the neck or upper 
thorax is essential. This may help prevent prolonged 

unintentional compression of the great vessels by the 
surgeon. If repeated compression is observed, this could 
also serve as an early warning sign heralding the possi-
bility of signifi cant airway edema and thus help the 
anesthesiologist to decide regarding the method and 
timing of extubation.

We conclude that surgery around the great vessels in 
the neck is associated with the possibility of the devel-
opment of immediate postoperative airway edema; we 
consider that intraoperative monitoring for possible 
obstruction of the great vessels could be a useful tool 
both for the surgeon, to minimize unintended compres-
sion of the great vessels, and for the anesthesiologist, to 
anticipate the possibility of signifi cant airway edema.
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