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CASE REPORT

The use of sugammadex in a patient with Kennedy'’s
disease under general anesthesia
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ABSTRACT

Kennedy’s disease (KD), also known as spinal and bulbar muscular atrophy, is a rare,
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X-linked recessive, neurodegenerative disorder of the lower motor neurons characterized
by progressive bulbar and appendicle muscular atrophy. Here we report a case of a
62-year-old male patient with KD, weighing 70 kg and 173 cm tall, was scheduled for
frontal sinusectomy due to sinusitis. General anesthesia was induced through propofol
80 mg, remifentanil 0.25 ug/kg/min and 40 mg rocuronium. We were successfully able
to use a sugammadex on a patient suffering from KD in order to reverse rocuronium-
induced neuromuscular blockade.
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INTRODUCTION

Kennedy’s disease (KD), also known as spinal and
bulbar muscular atrophy, is a rare, X-linked recessive,
neurodegenerative disorder of the lower motor neurons
characterized by progressive bulbar and appendicle
muscular atrophy."? KD has several important features
that must be taken into consideration by Anesthesiologists.
Spontaneous but self-limited laryngospasms occur with
increased frequency in this patient population;”* it
is unknown if these patients are at increased risk of
laryngospasm with airway manipulation during anesthesia.
These patients can be debilitated when in the later stages
of the disease and may have profound bulbar dysfunction
with a theoretical increase in the risk of aspiration.!]
Given the motor neuron involvement in KD, the safety
of muscle relaxants has not been established.
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Although a cases series of anesthetic reports on the
general anesthetic management of patients with KD has
been published,” the use of rocuronium and sugammadex
have not yet been reported. Sugammadex, a newly
introduced modified I-cyclodextrin, encapsulates steroidal
neuromuscular blocking drugs and may therefore reverse
rocuronium-induced neuromuscular block. We report the
successful use of sugammadex to reverse a rocuronium-
induced neuromuscular block in a patient with KDD.

CASE REPORT

The present case report is about a 62-year-old male patient
with KD, weighing 70 kg and 173 cm tall, was scheduled
for frontal sinusectomy due to sinusitis. He first noticed
muscle weakness in the proximal part of the lower limbs
at the age of 43. At 2 years later, he was diagnosed with
KD. Pre-operative physical examination revealed muscular
atrophy, weakness and fasciculation in the lower upper
limb muscles and diminished deep tendon reflexes in the
lower and upper extremities. He had slurred speech and
slight difficulties in swallowing, Other findings included
fasciculation and atrophy of the tongue and facial muscles,
but he had not experienced laryngospasms [Figure 1].
Pre-operative blood tests were within the normal range
except for a plasma creatine kinase concentration of 335 ul
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Figure 1: Atrophy of tongue

(normal range: 24-195 ul). His older brother had died as a
result of KD 2 years eatlier.

The patient was not premedicated and was monitored with
electrocardiography, noninvasive blood pressure and pulse
oximetry. Following pre-oxygenation, general anesthesia
was induced via propofol 80 mg and remifentanil 0.25 pug/
kg/h. After the loss of consciousness, neuromuscular
monitoring was applied and calibrated using objective evoked
electromyography of the adductor pollicis muscle using an NS-
272 neuromuscular transmission nerve stimulator (Fisher
and Paykel Health care L.td., New Zealand). The left or right
ulnar nerve was stimulated at the wrist with supramaximal and
square-wave stimuli of 0.2 ms duration, 2 Hz every 15 s. The
fade was not detected before the administration of rocuronium.

After induced anesthesia, train of four (TOF) ratios was
indicated 1.0. We then administered 40 mg rocuronium
boluses and deep neuromuscular blockade was achieved
(T4/T1 = 0.0) after 120 s. We performed the tracheal
intubation without any complications. Anesthesia was
maintained uneventfully with 5-8 mg/kg/h propofol and
remifentanil 0.2-0.25 pg/kg/min in oxygen and air.

During the operation, 60 min after the administration
of rocuronium, the Anesthesiologist could detect a T'1
response. Before the end of the operation, fentanyl (200 pg)
and flurbiprofen axeti (50 mg) were injected for post-
operative analgesia. The propofol and remifentanil infusions
were terminated at the end of surgery. After 10 min, the
neuromuscular monitoring remained indicated T1, we
administered 2.0 mg/kg (150 mg) sugammadex. Within 180 s
of the administration of sugammadex, we detected a T4
response (T4/T1 = 1.0) and could no longer detect a fade. The
patient could lift his head and arms, open his eyes and protrude
his tongue. We therefore extubated the patient 300 s after the
administration of sugammadex. The post-operative course was
uneventful and no respiratory complications were observed.
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DISCUSSION

We have described the first use of sugammadex for the
reversal of rocuronium-induced neuromuscular blockade
in a patient with KD.

KD is a rare, X-linked recessive, neurodegenerative
disorder of the lower motor neurons that is characterized
by progtessive proximal limb and bulbar musculat.”! The
estimated world-wide incidence of KD is approximately
one in 40,000 males.! Patients with KD have a normal life
span, but they develop progressive disability with increasing
age.M The clinical manifestations usually begin in the fourth
decade of life."¥ Eatly symptoms include hand tremor,
muscle pain (often associated with increased creatine kinase
levels) and premature muscle exhaustion. The loss of lower
motor neurons supplying the bulbar musculature results
in bulbar symptoms such as difficulty with articulation.®
Up to 47% of patients also experience laryngospasms that
occur spontaneously during routine daily activities, but are
fortunately self-limited.”* Later motor symptoms include
proximal extremity weakness (more severe than distal),
muscle atrophy and fasciculation (particulatly of the lower
face), which begin to manifest in the fifth decade of life.l""
Profound bulbar dysfunction occurs late in the disease
process and these patients are at tisk for tepeated aspiration.

Given the weakness from the progressive degeneration
of motor neurons in KD, several potential anesthetic risk
factors exist, including problems with the acute onset of
laryngospasm, hyperkalemia with the use of succinylcholine,
increased sensitivity to non-depolarizing muscle relaxants
and post-operative respiratory failure or aspiration. Despite
this, a Medline search of the available literature from the past
40 years revealed only one case report of the successful use
of epidural anesthesia for internal urethrotomy” and one
case seties of six patients related to anesthetic management
that used a search of medical records from the Mayo
Clinic.”! This is the first anesthetic report regarding the
general anesthetic management of a patient with K. This
is also the first report of rocuronium and sugammadex being
administered to a patient with KDD.

Prior to the development of sugammadex, cholinesterase
inhibitors were the only option for the reversal of neuromuscular
block. Modified l-cyclodextrin sugammadex has been available
in Japan since 2010 and its intravascular encapsulating
mechanism of action, distant from the neuromuscular junction
suggest that it should be ideal for reversing both superficial
and deep levels of neuromuscular block." The balance of
acetylcholine in the neuromuscular nicotinic or muscatinic
cleft is not disturbed by the use of sugammadex.
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Several previous reports have demonstrated the safety of
sugammadex in patients with neuromuscular disease. Four
previous case reports have shown that the reversibility
of rocuronium-induced neuromuscular blockade with
sugammadex was successful in patients with myasthenia
gravis.'""" It has also been reported that sugammadex
was effective in the reversal of rocuronium-induced
neuromuscular blockade in patients with myotonic
dystrophy and transverse myelitis.">'? Only one case report
exists in the literature that describes a pediatric patient
with Duchenne muscular dystrophy who experienced the
reversal of a rocuronium-induced neuromuscular block
with no complications.!"”

In our patient, 150 mg sugammadex (2 mg/kg) reversed
neuromuscular blockade within 120 s. He had no complications
such as hypoxia, hypercapnia, or accelerated muscular
weakness after extubation and without recurarization of
rocuronium. Sugammadex had rapid and efficient action for
the patient with KD that we describe in this case report.

Itis unclear whether succinylcholine causes a hyperkalemic
response in patients with KD. Patients with severe lower
motor neuron disease with the loss of motor function
and atrophy are, however, considered to have an increased
risk of a hyperkalemic response to succinylcholine.'" It
appears that the use of succinylcholine should be avoided
in patients with motor neuron disease because blood
acetylcholine levels may increase the sensitivity to non-
depolarizing neuromuscular agents.

In the case management of our patient, we could not use
objective neuromuscular monitoring, such as the TOF
ratio. We could only use visual and tactile evaluation of the
muscle response after TOF stimulation such as counting
the number of twitches. There is a significant time gap
between the visual loss of fade and the return of the TOF
ratio >0.9.”"l However, this gap is very short in patients
given sugammadex. Therefore, visual evaluation of the
muscle response after TOF stimulation is a useful tool with
which to evaluate the reversal of neuromuscular block after
sugammadex administration.

We were successfully able to use a modified l-cyclodextrin
sugammadex on a patient suffering from KD in order to
reverse rocuronium-induced neuromuscular blockade. We
have come to the conclusion that objective neuromuscular
monitoring is an essential factor for those patients.
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