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Severe bradycardia during suspension laryngoscopy
performed after tracheal intubation using a direct
laryngoscope with a curved blade

-A case report-

Hyo Bin Ko, Dong Yeol Lee, and Yong Cheol Lee

Department of Anesthesiology and Pain Medicine, School of Medicine, Keimyung University, Daegu, Korea

There are a few reports about bradycardia or asystole caused by direct laryngoscopy. However, we encountered
severe bradycardia in response to suspension laryngoscopy for laryngeal polypectomy after safely completing
tracheal intubation using a direct laryngoscope with a curved blade. The tip of the curved blade of the direct
laryngoscope is positioned at the vallecula (between the base of the tongue and the pharyngeal surface of the
epiglottis) during tracheal intubation, while the blade tip of the suspension laryngoscope lifts the laryngeal
surface of the epiglottis or supraglottic area during surgery. Therefore, suspension laryngoscopy can be said more
vagotonic than curved-blade direct laryngoscopy. Because of the possibility of bradycardia induced by suspension
laryngoscopy, clinicians must be careful about severe bradycardia even after safely completing intubation using
direct laryngoscopy. (Korean J Anesthesiol 2010; 59: 116-118)
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At our institution, one of our anesthesia induction practices
for ambulatory laryngeal microsurgery is the use of propofol and
remifentanil without muscle relaxant. Because the procedure
takes only 5 to 10 minutes, an anesthetic that has both rapid
onset and short duration is needed. Remifentanil (3 pg/kg)
and propofol (2 mg/kg) are sufficient for tracheal intubation in
healthy patients without the use of a neuromuscular blocking
agent [1]. Remifentanil is an opioid widely used in anesthesia
induction for the attenuation of hemodynamic responses but

it carries the risk of causing severe cardiovascular depression,
especially bradycardia [2-5]. Although activation of afferent
parasympathetic nerve fibers during direct laryngoscopy
may result in bradycardia and asystole, only a few instances
of bradycardia or asystole during direct laryngoscopy for
tracheal intubation have been reported [6-9]. We report a case
of severe bradycardia in response to suspension laryngoscopy
for laryngeal polypectomy after safe completion of tracheal
intubation using a direct laryngoscope with a curved blade.
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Case Report

A 49-year-old, 72 kg man with voice color change was
diagnosed with laryngeal and vocal cord polyp. He had no
history of other medication, surgery or significant illness.
Microlaryngeal polypectomy was scheduled. Preoperative
investigations were unremarkable. Monitoring methods
included electrocardiography, noninvasive blood pressure
monitoring, pulse oximetry, and capnography. The electro-
cardiograph showed a normal sinus rhythm of 85 beats
per minute, and the patient’s blood pressure (BP) was
129/82 mmHg before anesthesia induction in the operating
room. Glycopyrrolate, 0.2 mg, was given intravenously for
premedication just before anesthesia induction. Anesthesia was
induced with propofol, 140 mg, and followed by remifentanil,
210 pg; the patient’s lungs were ventilated with 100% oxygen.
Propofol was mixed with 1% lidocaine 35 mg for reducing
injection pain and the remifentanil was diluted to 10 ml with
normal saline and injected slowly during a 90-second period.

One minute after administration of remifentanil, BP and
heart rate (HR) were 89/60 mmHg and 57 beats per minute,
respectively. The trachea was intubated with an endotracheal
tube (ID 6.5 mm) using a curved-blade direct laryngoscope.
Immediately after intubation, BP was 100/60 mmHg, HR was
64 beats per minute, and the oxygen saturation was 100%.
There were no significant adverse events during intubation.
We confirmed proper position of the endotracheal tube
and adequate ventilation with stethoscope. Sevoflurane
(1.0—2.5 vol%) was used to maintain anesthesia without a
neuromuscular blocking agent. The BP and HR just before
surgery began were 112/70 mmHg and 75 beats per minute,
respectively.

However, when the surgeon placed a suspension laryngoscope
(Laryngoscope 8590C, Karl-Storz, Tuttlingen, Germany) to
secure a view of the vocal cords, HR progressively decreased to
<30 beats per minute. Atropine, 0.5 mg, was given intravenously
but was ineffective. The lowest heart rate was 18 beats per
minute. At our request, the surgeon withdrew the suspension
laryngoscope promptly, and then HR progressively increased to
70 beats per minute of itself; BP was 115/70 mmHg. On a second
attempt of suspension laryngoscopy, HR decreased to <30 beats
per minute, just as it did during the first attempt, so the surgeon
again withdrew the suspension laryngoscope. The HR recovered
to 68 beats per minute, and the BP was 120/79 mmHg. Five
minutes later, we administered 0.5 mg of atropine intravenously
again; then suspension laryngoscopy was performed without
any problem. Surgery proceeded without further complications.
The patient was discharged from ambulatory surgery 3 hours
later without any problem.
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Discussion

There are a few reports about bradycardia or asystole caused
by direct laryngoscopy [6-9]. One factor in the occurrence of
this phenomenon is the vagal reflex. Activation of afferent
parasympathetic nerve fibers during stimulation of the
lower pharynx, larynx, trachea, and epiglottis may result in
bradycardia and asystole [9]. However, we encountered severe
bradycardia caused by suspension laryngoscopy after safe
completion of tracheal intubation using a direct laryngoscope.

This case report illustrates that although the tip of the curved
blade of the direct laryngoscope is positioned at the vallecula
(between the base of the tongue and the pharyngeal surface
of the epiglottis) during tracheal intubation, the blade tip of
the suspension laryngoscope lifts the laryngeal surface of the
epiglottis or supraglottic area during surgery. The sensory
distribution of the vagus nerve is more abundant in the
supraglottic area and the laryngeal surface of epiglottis than
at the base of the tongue and in the pharyngeal surface of
epiglottis. Therefore, suspension laryngoscopy can be said more
vagotonic than curved-blade direct laryngoscopy.

The glossopharyngeal sensory nerve fibers innervated in
the nasopharynx, the caudal half of the soft palate, the caudal
one third of the tongue, the vallecula, the pharyngeal surface
of epiglottis, and the pharyngeal wall. Internal branch of the
superior laryngeal nerve originated from the vagus nerve
innervated in the laryngeal surface of the epiglottis, the
laryngeal vestibulum, posterior wall of the glottis, caudal aspect
of the vocal fold, subglottis and joining with the recurrent
laryngeal nerve [10].

Other factors that may have contributed to the bradycardia
in this case included administration of a relatively high dose
of remifentanil (3 pg/kg) combined with propofol during
anesthesia induction. It is unlikely that the bradycardia in
our patient was due to remifentanil alone, because the peak
effect of remifentanil is within 1 to 2 minutes, yet bradycardia
occurred approximately 6 minutes after tracheal intubation and
7 minutes after remifentanil administration. Moreover, there
was no bradycardia during direct laryngoscopy. Nevertheless,
we could not completely exclude the influence of remifentanil.
Although the peak effect time of remifentanil was past, remnant
plasma remifentanil could influence occurrence of bradycardia
in regard to context-sensitive half- time and terminal
elimination half-times of remifentanil are 2—5 minutes and 9
minutes, respectively [11-13]. There is also abundant evidence
of the potential of remifentanil and propofol to cause severe
bradycardia and asystole, possibly through a centrally mediated
decrease in sympathetic tone and vagally mediated bradycardia
[2-5,14-16].

We ruled out hypoxia-induced bradyarrhythmia by pulse
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oximetry (the oxygen saturation was 100%), capnography
(continuous normal graph of 35 mmHg), and adequate
ventilation. We ruled out severe hypotension-induced brady-
arrhythmia by the presence of normal blood pressure during
bradycardia.

In summary, clinicians must be careful about the occurrence
of severe bradycardia induced by suspension laryngoscopy even
after safely completing intubation using direct laryngoscopy.
Although pretreatment with anticholinergics may prevent
or attenuate vagus-mediated bradycardia, atropine could be
insufficient for treating bradycardia once it occurs. Cessation
of vagus nerve stimulation by withdrawing the suspension
laryngoscope must first be considered.
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