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Abstract

Introduction: Airway management during ECT (Electroconvulsive
Therapy) is a concern in patients with cervical spine disease. We
describe a case of airway management using a laryngeal mask and
cervical collar during ECT in a patient with cervical spondylosis.

Case description: A 74-year-old man with cervical spondylosis and
depression was scheduled for ECT. He had been wearing a cervical
collar to minimize exacerbation of paresthesia and numbness prior
to surgical repair of the spondylosis. We planned to use a larynge-
al mask for airway management during ECT. No mask ventilation
was selected before insertion of the laryngeal mask. After providing
100% oxygen, anesthesia was induced. Ventilation was not initiated
until muscular relaxation was judged adequate, and then the laryn-
geal mask was inserted. No change in symptoms of cervical spondy-
losis was observed after ECT.

Conclusion: In addition to no mask ventilation, a laryngeal mask
appeared effective for avoiding deterioration of cervical symptoms.
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Introduction

Electroconvulsive Therapy (ECT) lasts only a few minutes, so
manual mask ventilation is a standard procedure in clinical practice
[1]. However, a laryngeal mask is needed in some cases for airway
management, such as in morbidly obese patients or in cases needing
adequate hyperventilation during ECT [2-5]. Manual mask ventila-
tion is usually performed using a face mask with a standard circle
during ECT. However, manual mask ventilation with a head tilt-chin
lift maneuver or jaw thrust maneuver risks further injury to the cervi-
cal spinal cord in patients with cervical spine disease [6]. As a result,
airway management is of great concern in such patients during ECT.
To date, few reports have described airway management in patients
with cervical spine disease during ECT [7-9]. We describe a case of
airway management during ECT in a patient with cervical spondylo-
sis wearing a cervical collar.

Case Presentation

ECT was scheduled for a 74-year-old, 56-kg man with depression.
He had complained of paresthesia and numbness in the upper limbs,
and muscle weakness in both upper and lower limbs. Symptoms of
paresthesia and numbness of the upper limbs were aggravated on
cervical flexion and extension. Magnetic Resonance Imaging (MRI)
showed severe stenosis of the cervical spine between the C5 and C6
vertebrae (Figure 1). Cervical spondylosis was diagnosed by orthope-
dic surgeons. A cervical collar was being worn to avoid exacerbation
of paresthesia and numbness. The cervical spondylosis required sur-
gical repair, but symptoms of depression were markedly worsening,
so ECT was given priority.

Figure 1: MRI indicates severe stenosis in the cervical spine between ver-
tebrae C5 and C6.

Head tilt position and cervical flexion and extension were prohib-
ited by the orthopedic surgeons to avoid deterioration of paresthesia
and numbness of the upper limbs. ECT with the cervical collar in
place was therefore planned to protect against further cervical spine
cord injury.

Oral olanzapine at 10 mg was continued on the day of ECT. No
premedication was administered. No abnormalities were apparent on
Electrocardiogram (ECQ), plain chest X-ray or laboratory analyses.
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We planned the airway management to use a laryngeal mask (i-gel®;
Intersurgical, Nihon Medical Co. Osaka) for airway management
during ECT, with no manual mask ventilation before insertion of the
laryngeal mask. In addition to the usual pulse oximeter, Oxygen Re-
serve Index (ORi) was monitored using a Radical-7® pulse oximeter
(Masimo Co., Irvine, CA) to ensure the oxygenation state remained
normal during no manual mask ventilation [10]. A tight-fitting mask
was used for 5 min to provide 100% oxygen at 6 L/min to achieve a
maximal pre-oxygenation state, as previously reported [11]. After 5
min of 100% oxygen, anesthesia was induced using propofol at 1.0
mg/kg, and then suxamethonium was administered at 1.2 mg/kg body
weight. After inducing anesthesia, 100% oxygen was continued at 6
L through a tight-fitting mask without ventilation until muscular re-
laxation was judged as adequate, based on when all muscle fascicula-
tion was finished down to the toes. Adequate muscular relaxation was
achieved in about 90-100 s (apneic period; time between induction
of anesthesia and time muscular relaxation was judged as adequate:
mean apnea time was 94 + 8 s from eight ECT procedures) (Figure
2). The laryngeal mask was then inserted (Figure 3). After insertion
of the i-gel® laryngeal mask, hyperventilation was achieved by man-
ual ventilation with 100% oxygen for 10-15 s. Bilateral electrodes
were then placed and the electrical stimulus for ECT was delivered
using a Tymatoron system IV® (Somatics; LLC, Lake Buff, IL) via
bifrontal-temporal electrodes. After seizure termination, spontaneous
breathing resumed within several minutes. After emergence from an-
esthesia, the laryngeal mask was removed.

Figure 2: Schematic of the ECT procedure.

Figure 3: ECT is performed with the cervical collar in place.

Eight sessions of ECT were performed. Airway management in
all ECT procedures was performed using the same strategy. No hy-
poxemic state was observed during the 8 sessions of ECT (Table 1).
Symptoms of depression were dramatically improved after the 8 ses-
sions of ECT, to the_point where no further ECT was required. No
significant changes in symptoms of paresthesia and numbness in the
upper limbs were observed.
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. . . HR (beats/
Time point SpO, (%) ORi mBP (mmHg) .
min)
Before preoxygenation 92 0 88+2 91+£3
1 min after preoxygen-
. 97 0.07 +0.07 87+4 91 £2
ation
2 min after preoxygen-
. 99 0.26 +=0.02 88+4 90+3
ation
5 min after preoxygen-
. 99 0.29 +0.03 89+3 91£2
ation
Pre-electrical stimulation 99 0.27 £0.07 81+3 922
1 min after seizure
L. 99 0.28 = 0.05 109+ 8 112+7
termination
At resumption of sponta-
. 99 0.29 + 0.06 91+3 98 +4
neous breathing
Table 1: Average data for hemodynamic and oxygenation state during
eight sessions of ECT.
Data are expressed as mean + SD.
ORi: Oxygen Reserve Index; mBP: Mean Blood Pressure; HR: Heart Rate.
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Discussion

The current case shows that airway management using a laryngeal
mask during ECT can effectively protect against further cervical spi-
nal cord injury in patients with cervical spondylosis placed in a cer-
vical collar. Airway management during ECT is of great concern for
patients with cervical spine disease. Manual mask ventilation with a
face mask is the standard during ECT, because each session lasts only
a few minutes [1]. However, in our case, manual mask ventilation
posed a danger for deterioration of paresthesia and numbness in the
upper limbs. Hauswald et al., examined the effects of various types
of airway management on cervical spine movement, and showed that
ventilation by mask caused more displacement of the cervical spine
than other procedures [12]. Prasarn, et al., compared the effects of
head tilt-chin lift and jaw thrust maneuvers on movement and angula-
tion of the spine in the setting of unstable upper cervical spine injury,
and found that the jaw thrust maneuver resulted in less motion as
compared with the head tilt-chin lift maneuver [6]. They recommend-
ed use of the jaw thrust maneuver to improve airway patency in trau-
ma patients with suspected cervical spine injury. Therefore, first, we
considered that a jaw thrust maneuver alone with manual mask ven-
tilation was not overly risky in terms of further injury to the cervical
spinal cord. However, the cervical collar caused a relative disturbance
in manual mask ventilation with a jaw thrust maneuver, and we found
that we could not achieve adequate airway patency.

In some cases, a laryngeal mask is useful for achieving adequate
hyperventilation or maintaining airway patency in morbidly obese
patients during ECT [2-5]. A laryngeal mask is not always used for
airway management during ECT, but may be effective to keep the
airway patent in patients with cervical spine disease. In addition, hy-
perventilation is needed for adequate seizure duration after short-time
apnea duration; insertion of laryngeal mask was needed even though
oxygenation state was preserved in this case [1].

A small number of reports have described airway management in
patients with cervical spine disease during ECT [7-9]. Musgrave, et
al., reported the safety of ECT in a patient with recent cervical fusion
[8]. However, cervical flexion and extension were not disturbed in
their case, so manual mask ventilation was easily achieved. Our case
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is the first to report airway management for a patient with cervical
spondylosis in a cervical collar during ECT.

Several other options for airway management were available in
this case. Because of the severity of the depressive condition, col-
laboration with the patient was not considered feasible for the option
of awake tracheal intubation in the first and second sessions of ECT.
Second, standard tracheal intubation using a video-assisted laryngo-
scope is most effective to maintain airway patency. However, manual
mask ventilation represented a danger to this patient, so the apneic pe-
riod would be present even in tracheal intubation management. This
apneic period would be the same as with use of the laryngeal mask.
A review by Li, et al., found that compared with tracheal intubation,
a laryngeal mask significantly reduced the incidence of postoperative
cough, pulmonary rales and infection [13]. We therefore selected the
laryngeal mask for airway management in this case. Finally, a recent
report described the use of a High-Flow Nasal Cannula (HFNC) as an
alternative to mask ventilation during ECT. HFNC might have been
useful in this case [14].

We did not use a muscle relaxation monitor in this case due to
technical problems. Such devices should be used where possible to
ensure adequate muscular relaxation. Our previous study showed that
the average onset time for a 1.0 mg/kg dose of suxamethonium during
ECT was 90 + 17 s (range, 58-124 s). We speculated that the apneic
period would have been within 2 min in this case, so 5 min of preoxy-
genation before induction of anesthesia would have been sufficient to
avoid hypoxemia (SpO, < 90%) during a 2 min apneic period.

Szmuk, et al., reported that monitoring OR i can detect a hypox-
emic state (SpO, <90%) earlier than the standard pulse oximetry. ORi
by Radical-7® was used to detect hypoxemia early during the apneic
period when no manual mask ventilation was being performed, and
the preoxygenation time (5 min in this case) was good enough to
avoid hypoxemia (SpO, <90%) [10]. A review by Nimmagadda, et
al., found that preoxygenation > 5-6 min could prevent SpO, < 90%
during a 5 min apneic state among non-obese patients [11].

Conclusion

We have reported a case of airway management using laryngeal
mask during ECT in a patient in a cervical collar for cervical spon-
dylosis. In addition to avoiding manual mask ventilation, use of a
laryngeal mask might be effective to further protect the cervical spinal
cord from injury in such cases.
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