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The electromyographic endotracheal tube (EMG-ETT) is a
relatively new tool used to measure integrity of the vocal
cord structures during surgery. We describe a case in which
an EMG-ETT was inserted for the operative period but not
replaced with an ETT during the immediate postoperative
period. Intensive care unit nurses had difficulty suctioning
the EMG-ETT. The patient was not provided the pulmonary
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nesthesia providers are forever vigilant
regarding the structures and nerves of the
airway. The external branch of the superior laryngeal nerve supplies motor innervation to the cricothyroid membrane.
Injury to this nerve can lead to vocal fatigue and
impaired ability to produce high-frequency vocal
tones.1
The major motor nerve of the larynx is the recurrent laryngeal nerve (RLN).2 Unilateral injury to the
RLN is characterized by hoarseness, asymptomatic
sequelae, or having a transient voice but does not
require intervention. Although, bilateral RLN injury is
rare, aphonia results in adduction of the vocal cords
or airway obstruction, requiring immediate intervention.3(p1125) The reported incidence of temporary RLN
injury is 0.4% to 3.9% (mean, 2.2%) and permanent
RLN damage, 0% to 3.6% (mean, 1.6%).4 Either type
of injury during surgery can have devastating postoperative consequences.
Specific types of head and neck surgery make
patients more susceptible to RLN injury. Thyroid and
parathyroid surgery, carotid endarterectomy, and anterior cervical fusion are examples of surgery in which
RLN damage can occur. A large tumor and previous
chemotherapy or radiation around these airway structures can further complicate and make surgery more
precarious. When deemed necessary, the surgeon may
use electromyographic (EMG) monitoring during any
procedure in which there is a potential for damage to
the RLN.

Case report
A suboccipital craniotomy with image-guided biopsy
of a midbrain lesion accompanied by somatosensory
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toilet necessary until the EMG-ETT was removed and
replaced with a regular ETT. The purpose of this article is to
make anesthesia providers aware that when mechanical
ventilation is required during the postoperative period, the
EMG-ETT should be removed and replaced with a regular
ETT to facilitate pulmonary toilet.
Key words: Endotracheal tube, electromyographic, suctioning.

evoked potential monitoring was performed on a 66year-old man. During the intraoperative and immediate postoperative periods, the patient remained intubated with an 8.0-mm EMG endotracheal tube (ETT)
taped at the 22-cm mark at the corner of the mouth.
Vital signs were stable throughout the entire postoperative period. The intubated patient was taken to the
postanesthesia care unit and then to the surgical
intensive care unit. Approximately 12 hours after
operating room discharge, an anesthesiologist was
called to evaluate the nurse’s inability to pass a suction
catheter through the EMG-ETT. The patient was oxygenating adequately, the EMG-ETT remained at the
22-cm mark, and the peak airway pressures were normal. A 10F catheter could not be passed through the
EMG-ETT.
Another 12 hours passed, and the anesthesia department again was called to evaluate the inability to pass a
suction catheter. At this time, it was suggested by 2
anesthetists that a pulmonary consultation be requested
and that fiberoptic bronchoscopy might be necessary. In
addition, the chest x-ray from that morning indicated
the presence of a right lower lobe infiltrate.
Six hours later, the anesthesia department was
called to stand by during bedside fiberoptic bronchoscopy in the surgical intensive care unit. The pulmonologist was unable to pass a pediatric bronchoscope due to visualization of wires through the middle
of the EMG-ETT. The nurse anesthetist found laryngoscopy difficult because of swelling of laryngeal tissue. The pulmonologist fiberoptically intubated the
patient with an 8.0-mm regular ETT with some difficulty. The patient’s condition remained stable
throughout the procedure. A malodorous greenish
gray sputum covered the EMG-ETT, indicating the
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need for ETT suctioning. The patient was extubated a
few days later and had no long-term sequelae after
receiving pulmonary toilet and ventilation. Atelectasis
was resolved within a few days. The EMG-ETT was
partially cut to discover why the suction catheter
could not be passed (Figure 1).

Figure 1. Partially cut open electromyographic
endotracheal tube

Discussion
Nowhere in the product information and instructions
for the EMG-ETT is the provider instructed to replace
this type of tube at the end of the case with a regular
ETT. Another concern is that if the patient was difficult
to intubate and the EMG-ETT needed to be changed, a
stiff tube changer cannot be used. The product description states, “The tube is fitted with four stainless wire
electrodes (two pairs) which are embedded in the silicone of the main shaft of the endotracheal tube and
exposed only for a short distance, approximately 30.0
mm, slightly superior to the cuff, for contacting the
vocal cords.”5 As shown in Figure 2, the wires from the
EMG-ETT were entangled, not allowing for passage of
a suction catheter for pulmonary toilet. It is believed
that numerous, frequent suctioning attempts entangled
the wires. (The pediatric fiberoptic scope could not get
through the entangled wires for suctioning.) The EMGETT is not comparable to the anode ETT (Figure 3).
With the anode ETT, it is not possible for the wires to
enter the middle of the ETT because the wires are
embedded in the plastic.
In 1996, the US Food and Drug Administration
approved the EMG-ETT device for monitoring RLN
function during surgery.4 This approval was based in
part on research by Eisele4 regarding the EMG-ETT
device’s use on the first 10 of 31 patients studied.
Before the use of the EMG-ETT, 2 needle laryngeal
electrodes or paired hook-wire electrodes would be
placed in the true vocal cords to monitor electrical
stimulation of the vocal cords.
Figure 4, Figure 5, and Figure 6 show the EMGETT and how it works. According to Eisele,4 the
advantage of the EMG-ETT compared with the electrodes is “…simplistic in establishing contact and,
should tube malposition occur during surgery, in
reestablishing electrode contact.” Eisele4 further suggests that the incorporation of the electrodes simplifies management of the EMG-ETT and keeps the electrodes out of the surgeon’s way.

Conclusion
Although it may be unusual for the wires to become
kinked, making it impossible to provide adequate pulmonary toilet, anesthesia providers must be aware of
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Figure 2. Entangled wires not allowing suctioning of
the electromyographic endotracheal tube

Figure 3. Cut anode endotracheal tube

this possibility. The purpose of this article was to
make anesthesia providers aware that if mechanical
ventilation is required during the postoperative
period, the EMG-ETT should be removed and
replaced with a regular ETT to facilitate pulmonary
toilet.
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Figure 4. Electromyographic endotracheal tube with
electrodes

Figure 6. Electromyographic endotracheal tube wire
electrodes touching true vocal cords

4
(Reprinted with permission from Eisele. )

Figure 5. Paired electrodes above electromyographic
endotracheal tube cuff

4
(Reprinted with permission from Eisele. )

4
(Reprinted with permission from Eisele. )
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