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III. Discussion

Although our patient required reintubation and ICU care, 
he was well managed by a team approach with many special-
ists from different departments and did not experience signif-
icant morbidity. The rarity of such an experience has limited 
the various consequences of related hypoxia and its manage-
ment. Additional research into this occurrence is needed.

1. Considerations of laryngospasm

Laryngospasm is glottis closure caused by reflex constric-
tion of the intrinsic laryngeal muscles following innocuous 
stimuli including secretions, laryngeal irritation, rapid inflow 
of cold air, or endotracheal tube insertion. This leads to hy-
poxia and hypercapnia, which can relieve the spastic reflex 
and self-limit the event. However, in certain cases, the spasm 
is sustained and upper airway obstruction results in severe 
complications such as pulmonary edema, bronchospasm, ar-
rhythmia, and cardiac arrest. The risk factors of laryngospasm 
are classified into three categories, as anesthesia-related, 
patient-related, and surgery related factors.(Table 2)1-4,7,8

1) Anesthesia-related factors
Insufficient depth of anesthesia during induction, main-

tenance, and emergence can contribute to susceptibility to 
laryngospasm. Volatile anesthetics, mucous, and blood can 
irritate the airway and trigger laryngospasm, as can laryn-
goscopy and use of a suction catheter. Among the volatile 
anesthetic agents, halothane and sevoflurane are the least 
irritating, whereas desflurane is most likely to cause disrup-
tion. On the other hand, the IV anesthetic agent propofol sup-
presses airway reflexes, limiting laryngospasm. Especially in 
pediatric patients, inexperienced anesthetists are more likely 
to cause laryngospasm.

2) Patient-related factors
Age is inversely related to laryngospasm following general 

anesthesia, and young children show the greatest risk. Asth-
ma or upper respiratory tract infection can irritate the airway 
and increase laryngospasm risk by approximately 10-fold. 
Chronic smokers are more prone to laryngospasm because of 
increased airway sensitivity. Obesity and anatomical anoma-
lies in the airway also contribute to laryngospasm.

3) Surgery-related factors
Both airway-sharing surgery and non-airway-sharing sur-

gery can trigger laryngospasm. Airway-sharing surgeries 
such as tonsillectomy and adenoidectomy have been reported 
as the greatest risk factor. Due to stimulation of the superior 
laryngeal nerve or esophageal nerve, thyroid surgery and 
esophageal surgeries are reported to cause laryngospasm. 
Non-airway-sharing surgery such as appendectomy has also 
been reported to produce laryngospasm9.

Orthognathic surgery also involves risk of laryngospasm 
due to the surgical environment of proximity to the airway, 
surgical debris, blood clot of the pharynx, salivation, and 
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Fig. 4. Lateral cephalometric radiogra-
phy. A. Pre-operative image. B. Post-
operative image after intermaxillary fixa-
tion on postoperative day #4.
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Table 2. Laryngospasm risk factors

Known risk factors of laryngospasm

Insufficient anesthesia depth
Airway irritation
Volatile anesthetic agents
Younger age
Asthma
Smoking
Obesity
Intraoral surgery
Airway anomaly 
Others

Hwaseon Lee et al: Laryngospasm following orthognathic surgery: an unusual case re-
port. J Korean Assoc Oral Maxillofac Surg 2024



Case report: laryngospasm following orthognathic surgery

301

postoperative drainage via the surgical wounds.
An effective management plan and team communication 

are vital to treatment of laryngospasm during emergencies. 
When oxygen saturation drops below 80%, oxygenation 
should be re-established immediately. Treatment requires 
removal of any triggering stimulus, clearance of the orophar-
ynx, supply of 100% oxygen for continuous positive airway 
pressure, and increased anesthesia with propofol1,4,7,10.

2. Considerations of ischemic injury

When considering the abnormal CBC and ECG results on 
POD #2, along with the normal TTE results and stable vital 
signs, the ischemic event can be explained by laryngospasm 
after extubation resulted in oxidative stress, followed by 
eryptosis and acute myocardial injury.

Hypoxia may induce RBC membrane fragility, micro 
defects, and lytic pore formation. This can result in intravas-
cular hemolysis that can occur as an important source of ex-
tracellular adenosine triphosphate (ATP)5. According to pre-
vious animal studies, plasma iron levels decrease 24-48 hours 
after hypoxia and do not return to baseline until 48-96 hours 
after erythropoietin concentrations return to baseline11. Our 
patient’s pre-existing abnormal RBC and Hb levels were part 
of a necrotic process in response to hypoxia, and the Hb level 
was not increased with transfusion of three packs of RBC on 
POD #2. Oral feeding was started and the patient’s systemic 
condition recovered in the general ward.

Myocardial injury after non-cardiac surgery is considered 
with elevation of a postoperative cardiac biomarker (TnT), 
which occurs in the first 30 days and typically within 72 
hours after surgery6,12,13. Changes in oxygen supply can cause 
inadequate tissue and organ oxygenation resulting in second-
ary myocardial injury after a hypoxic event. For consider-
ation of not only myocardial injury, but ischemic effect on 
skeletal muscles, the patient began limited ambulation with a 
walker.

Laryngospasm has the potential to result in life-threatening 
situations and should be managed immediately using a team 
approach to avoid significant morbidity. Orthognathic sur-
gery may be considered a risk factor for laryngospasm. To 
manage a patient’s systemic condition following a significant 
complication, specialists from various departments should be 
consulted.
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