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Cervical spine surgery can lead to airway obstruction,
which is often secondary to hematoma or oropharyngeal
and laryngeal swelling.1,2 Although more likely to occur
with a combined anterior and posterior discectomy and
fusion, obstruction can still manifest after either an
anterior or posterior approach. When airway obstruction
occurs, it is most common in the first 6 hours but may
present even later.3 One chart review demonstrated a 6%
incidence of the airway complications in anterior cervical
spine surgery, with one-third of these cases requiring
reintubation.4 Another chart review showed that 1.75%
of the patients needed prolonged intubation and 1%
required reintubation postoperatively.5 Although the
reported incidence of airway compromise is low, the
clinical significance of outcomes may be catastrophic. In
addition to potentially difficult or failed urgent reintuba-
tion, adverse outcomes may include prolonged hypoxia,
pneumonia, tracheostomy, longer intensive care unit stay,
and death.6,7 Thus, identifying postoperative patients who
are at risk for potential airway complications is an
important clinical determination. Furthermore, establish-
ing a specific airway management plan may lead to
improved outcomes.

Case Description

Case 1
A 71-year-old male with a past medical history of anterior
cervical fusion presented after a trauma for an occipital to C4
posterior spinal fusion. Hehad a bodymass index (BMI) of 30,
had an American Society of Anesthesiology (ASA) classifica-
tion of 4, was a nonsmoker, and had a history of coronary
artery disease, hypertension, and chronic pain. Preoperative
intubation was easy using a video laryngoscope with a
Cormack–Lehane grade I indirect view.

After an uneventful operation, the patient returned to the
intensive care unit (ICU) intubated. Five hours later, he was
felt to meet extubation criteria. However, before the endo-
tracheal tube was electively removed, he became agitated
and pulled the endotracheal tube out of his airway himself.
Initially, he was alert with adequate oxygenation and venti-
lation. Therefore, the ICU team elected not to immediately
reintubate. Ninety minutes later, urgent reintubation was
required for hypoxic respiratory failure.

Intubation with a video laryngoscope proved impossible,
and it was noted that the pharynx appeared very edematous.
Adequate ventilation and oxygenation were achieved with a
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Abstract Postoperative airway complications can be a common, yet perhaps underappreciated,
complication in patients undergoing cervical spine surgery. Presented here are three
cases in which patients experienced postoperative airway compromise, resulting in
difficulty establishing a secure airway following cervical spine operations. Establishing
factors that contribute to airway complications after cervical spine surgery can aid in
early identification of high-risk patients to create an appropriate airway management
strategy. Ultimately, the frequency of airway difficulty after removal of the endotra-
cheal tube in patients undergoing cervical spine surgery should not be taken lightly.
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rescue supraglottic airway. Fiberoptic intubation was
attempted and significant airway edema was observed and
intubation was not successful. The trauma surgery team was
called, which performed an emergency tracheostomy at
bedside.

Case 2
A 54-year-old female with a C5-C6 cervical disc herniation
presented foranterior spinal fusion.ShehadaBMIof39,hadan
ASA classification of 3, a Mallampati score of 4, was a smoker,
and had a history of hypertension, transient ischemic attack,
and diabetes. Despite a history of difficult intubation, she was
intubated in the first attempt with a video laryngoscope. She
was extubated awake and transported to the postanesthesia
care unit.

On postoperative day 1, the patient developed a neck
hematoma, began experiencing dyspnea and stridor, andwas
taken to the operating room. No identifiable airway struc-
tures were visualized on intubation attempt using a video
laryngoscope. Mask ventilation was unsuccessful. Surgeons
opened the neck incision to decompress the hematoma and
the patient was able to be ventilated with a supraglottic
airway. Fiberoptic intubation was successful. A significant
amount of soft tissue and airway edema was noted.

Case 3
A 55-year-old male presented with an atlanto-occipital disso-
ciation. He had a BMI of 29, had an ASA classification of 3, a
Mallampati score of 3, was a nonsmoker, and had a history of
emphysema.Hehadbeen intubatedbyparamedics in thefield.
He was brought to the operating room for an occiput-to-C2
posterior arthrodesis. The operative course was uneventful.
Postoperatively, he was transferred to the ICU intubated, and
he was extubated the next day. Twelve hours later his oxygen
saturation and mental status declined prompting the team to
attempt reintubation. Two intubation attempts with a video
laryngoscope were unsuccessful and mask ventilation was
challenging. The team proceededwith an emergent cricothyr-
oidotomy, and the patient was then taken to the operating
room for a tracheostomy.

Discussion

Why Is Airway Compromise a Problem after Cervical
Spine Surgery?
Since cervical spine surgery occurs in the same anatomical
region as the larynx, and often patients are in the prone
position with associated edema, there is a risk for the
development of postoperative airway compromise. During
an anterior approach for cervical spine surgery, access to the
vertebral column is often achieved with medial retraction of
the upper airway structures and esophagus.2 Potential com-
plications associated with this approach include: airway
edema, recurrent laryngeal nerve palsy, dysphonia, dyspha-
gia, esophageal perforation, hoarseness, and sore throat.8

Angioedema is the earliest cause of airway impairment
postoperatively, occurring in 6 to 12 hours. Between 6 and
24-hours postoperatively, patients are at risk for retrophar-

yngeal hematoma. Pharyngolaryngeal edema is the most
likely cause of airway compromise in the 24 to 72-hour
period.9 Clinical manifestations of upper airway edema
vary. Early signs typically include dyspnea and difficulty
speaking. As airwayedemaprogresses: hypoxia, hypercarbia,
inspiratory stridor, and cyanosis can develop. Restlessness
and agitation can develop secondary to hypercarbia.Without
immediate attention and proper intervention, respiratory
failure and arrest can occur.3 The typical time course for the
occurrence of upper airway edema is 12 to 72 hours.2

Asdemonstrated in these cases, edemacancompromisethe
respiratory status of patients and distort airway anatomy such
that establishing a secure airway becomes exponentiallymore
challenging. If a patient develops respiratory compromise, the
initialmethodof intubationmayno longerbesuccessful dueto
either difficulty visualizing anatomical landmarks, or the
inability to pass the endotracheal tube into the trachea.
Therefore, anesthesiologists and surgeons should have a
high degree of vigilance regarding the risks of early extubation
after cervical spine surgery.

What Are Specific Predictors for Postoperative Airway
Complications after Cervical Spine Surgery?
Review of the medical literature reveals various predictors
of postoperative airway complications. Risk factors that are
predictive for postoperative airway compromise after cer-
vical spine surgery include: (1) location of surgery, (2)
duration of surgery (over 10hours), (3) intraoperative blood
loss, (4) rheumatoid arthritis, (5) obesity, (6) asthma, (7)
patient age, (8) blood transfusion, (9) neurological abnor-
mality preoperatively, (10) male gender, (11) dependent
functional status, (12) chronic obstructive pulmonary dis-
ease (COPD), (13) bleeding disorder, and (14) ASA classi-
fication> 2.10–12

What Are Safe Extubation Practices in High-Risk
Patients?
An “at risk” extubation is a situation in which the ability of
the patient to maintain airway patency or oxygenation is
uncertain.13 Risk factors include preexisting airway difficul-
ties, perioperative airway deterioration, and restricted air-
way access.4 Strategies for airwaymanagement after cervical
spine surgery are summarized in ►Table 1.

A cautious approach of leaving high-risk patients intubated
for close airwaymonitoringuntil airway swelling subsidesmay
be optimal.11 Kim et al recommended that a prolonged intu-
bation for high risk patients evenwithout respiratory compro-
mise is the safest practice.5 Suk et al evaluated87patientswith
serial X-rays after undergoing anterior cervical discectomyand
fusion (ACDF) and found that prevertebral soft tissue swelling
increased markedly on the second postoperative day and
peaked on postoperative days 2 and 3.14 Prior to extubation,
an endotracheal tube cuff leak test may be helpful in identify-
ing patients with significant airway edema. A cuff test com-
paresexpiratory tidalvolumeswith the cuff inflated to the tidal
volumeswith the cuffdeflated, looking fora reductionof15% in
tidal volume, to indicate an appropriate leak is present when
the cuff is deflated.15
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The beneficial effect of steroids on reducing airway edema
after spine surgery remains controversial. Namet al compared
the effect of postoperative dexamethasone on prevertebral
soft tissueswellingwith that of placebo inpatients undergoing
ACDF and demonstrated that steroids were not effective in
reducing postoperative prevertebral soft tissuedensity butdid
reduce dyspnea in the immediate postoperative period.16

Another study assessed postoperative airway edema with
fiberoptic bronchoscopy after perioperative methylpredniso-
lone administration. There was less severe pharyngeal edema
in the methylprednisolone group.17 Therefore, the clinical
benefit of decreased airway complications associated with
the routine administration of steroids remains unclear.

Conclusion

These cases illustrate the significant complications that can
arise frompremature extubation after cervical spine surgery.
A more cautious and prudent approach to extubating a
patient after cervical spine surgery is recommended.
Schroeder et al concluded that if a secure airway is restored
quickly, the patients’ outcomes are mostly favorable.18 Prior
to extubation, the medical team should have an airway
management plan in place in the event airway compromise
occurs and reintubation is necessary. This plan should
include having advanced airway devices immediately avail-
able, staff trained to identify at risk patients, and access to a
surgeon capable of performing a surgical airway.

Other Financial Disclosures
P.M. has a research grant funded by St. Jude for an
unrelated research project.
K.L.M. has a research grant funded by Baxter for an
unrelated research project.

Conflicts of Interest
The authors have no conflicts of interests.

References
1 Palumbo MA, Aidlen JP, Daniels AH, Thakur NA, Caiati J. Airway

compromise due towound hematoma following anterior cervical
spine surgery. Open Orthop J 2012;6:108–113

2 Palumbo MA, Aidlen JP, Daniels AH, Bianco A, Caiati JM. Airway
compromise due to laryngopharyngeal edema after anterior
cervical spine surgery. J Clin Anesth 2013;25(01):66–72

3 Hunningher A, Calder I. Cervical spine surgery. SpineHealth 2007;
7(03):81–84

4 Popat M, Mitchell V, Dravid R, Patel A, Swampillai C, Higgs A;
Difficult Airway Society Extubation Guidelines Group. Difficult
Airway Society Guidelines for the management of tracheal extu-
bation. Anaesthesia 2012;67(03):318–340

5 Kim M, Rhim SC, Roh SW, Jeon SR. Analysis of the risk factors
associated with prolonged intubation or reintubation after
anterior cervical spine surgery. J Korean Med Sci 2018;33(17):
e77

6 Lin H-T, Ting P-C, Chang W-Y, Yang M-W, Chang C-J, Chou AH.
Predictive risk index and prognosis of postoperative rein-
tubation after planned extubation during general anesthesia:
a single-center retrospective case-controlled study in Taiwan
from 2005 to 2009. Acta Anaesthesiol Taiwan 2013;51(01):
3–9

7 Gowardman JR, Huntington D, Whiting J. The effect of extubation
failure on outcome in a multidisciplinary Australian intensive
care unit. Crit Care Resusc 2006;8(04):328–333

8 Stefanutto TB, Gatt S. Cervical decompression and unexpected
soft tissue oedema: case report. Anesth Pain Med 2012;2(02):
97–100

9 Debkowska MP, Butterworth JF, Moore JE, Kang S, Appelbaum EN,
ZuelzerWA. Acute post-operative airway complications following
anterior cervical spine surgery and the role for cricothyrotomy.
J Spine Surg 2019;5(01):142–154

10 Lim S, Kesavabhotla K, Cybulski GR, Dahdaleh NS, Smith ZA.
Predictors for airway complications following single- and multi-
level anterior cervical discectomy and fusion. Spine 2017;42(06):
379–384

11 Sagi HC, Beutler W, Carroll E, Connolly PJ. Airway complications
associated with surgery on the anterior cervical spine. Spine
2002;27(09):949–953

12 Epstein NE, Hollingsworth R, Nardi D, Singer J. Can airway
complications following multilevel anterior cervical surgery be
avoided? J Neurosurg 2001;94(2, Suppl):185–188

13 Cavallone LF, Vannucci A. Review article: extubation of the diffi-
cult airway and extubation failure. Anesth Analg 2013;116(02):
368–383

14 Suk K-S, Kim K-T, Lee S-H, Park S-W. Prevertebral soft tissue
swelling after anterior cervical discectomy and fusion with plate
fixation. Int Orthop 2006;30(04):290–294

15 De Bast Y, De Backer D, Moraine J-J, Lemaire M, Vandenborght C,
Vincent J-L. The cuff leak test to predict failure of tracheal
extubation for laryngeal edema. Intensive Care Med 2002;28
(09):1267–1272

16 Nam TW, Lee DH, Shin JK, Goh TS, Lee JS. Effect of intravenous
dexamethasone on prevertebral soft tissue swelling after anterior
cervical discectomy and fusion. Acta Orthop Belg 2013;79(02):
211–215

17 Pedram M, Castagnera L, Carat X, Macouillard G, Vital J-M.
Pharyngolaryngeal lesions in patients undergoing cervical spine
surgery through the anterior approach: contribution of methyl-
prednisolone. Eur Spine J 2003;12(01):84–90

18 Schroeder J, Salzmann SN, Hughes AP, Beckman JD, Shue J, Girardi
FP. Emergent reintubation following elective cervical surgery: a
case series. World J Orthop 2017;8(06):465–470

Table 1 Airway management strategies after cervical spine
surgery

# Strategy

1 Assess for risk factors of increased likelihood of airway
complications.

2 Perform cuff leak and/or fiberoptic visualization to
assess for pharyngeal or tracheal swelling.

3 Delay extubating if there is any clinical suspicion of
airway edema.

4 Consider administration of steroids if significant
edema is present.

5 Have a low threshold for early reintubation if patient
demonstrates signs/symptoms of respiratory
compromise.

6 Prior to extubation, establish an airway management
plan if the patient requires reintubation.

7 Consider performing extubation over an airway
exchange catheter to facilitate reintubation and
oxygenation.

8 Have advanced airway devices immediately available.

9 Notify surgical airway team early if necessary.
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