Case Report

Prolongation of the effect of a single dose of rocuronium
in a patient with postpolio syndrome under desflurane
anesthesia: a case report
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Postpolio syndrome (PPS) is widely known to manifest as muscle weakness in patients affected by poliomyelitis
in early childhood. This is caused by the long-term overwork of motor nerves regenerated from surviving nerve
cells. We report a characteristic delay in recovery from muscle relaxation after administering rocuronium to
a patient with PPS under general anesthesia with desflurane. A 59-year-old woman was scheduled to undergo
surgical debridement for jaw osteonecrosis. She had a history of poliomyelitis at the age of 2 years, and was
diagnosed with PPS at the age of 51 years. General anesthesia was induced with 80 mg propofol, 50 g fentanyl,
and 30 mg (0.69 mg/kg) rocuronium, and maintained with desflurane and remifentanil. The durations of train-of-four
(TOF) count 0 and 1 were 96 and 37 min, respectively. Five minutes after discontinuing desflurane, the TOF
count was 4. Three minutes after administering 200 mg sugammadex, the TOF ratio was 0.83, and the tracheal
tube was subsequently removed. In summary, the effect of a single dose of rocuronium on twitch in TOF
monitoring was significantly prolonged in a patient with PPS, which may have been exacerbated by desflurane.
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INTRODUCTION

Poliomyelitis is an acute infection of the central
nervous system caused by poliovirus, which presents as
flaccid paralysis on the affected side. In the acute phase,
some motor neurons die, causing paralysis of the limbs,
trunk (sometimes including the respiratory muscles),
and/or the swallowing muscles [1,2]. There are an
estimated 10-20 million people worldwide who have
previously contracted poliomyelitis, including 60,000
80,000 in Korea [3].

In 2010, 12-20 million patients with poliomyelitis
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sequelae were reported [4]. Postpolio syndrome (PPS) is
defined as a manifestation of muscle weakness, fatigue,
and pain for more than 15 years after a patient develops
poliomyelitis in early childhood. Muscles that have
recovered their motor ability by recontrolling nerve
germination from surviving spinal motor nerves in the
acute phase can become weakened again because of nerve
exhaustion [1,2]. The known diagnostic criteria for PPS
[1] are shown in Table 1.

The prevention of perioperative respiratory failure and
aspiration and the interaction between PPS and
intraoperative anesthetics and/or muscle relaxants should

be considered [5,6]. A previous report documented the
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Table 1. Diagnostic criteria for PPS [1]

1. Definite history of paralytic polio
2. Partial or almost complete functional and neurological recovery
3. A period of functional and neurological stability of at least 15 years
4. At least two of the following health problems after the stabilization
period
* unusual fatigue
* joint pain, muscle pain
* new muscle weakness on the paralyzed or non-paralyzed side
* decreased function
* decreased tolerance to cold
* new muscle atrophy
5. These problems cannot be explained by medical, orthopedic, or
neurological causes.

PPS, postpolio syndrome.

case of a patient with PPS who underwent general
anesthesia, in whom a sudden cardiopulmonary arrest
occurred 50 min before returning to her room in the ward
[7], and postoperative respiratory failure also occurred
[8]. However, no previous reports have yet described a
comprehensive relationship between the effects of a
single dose of a muscle relaxant and those of volatile
inhalation anesthetics in patients with PPS. Here, we
report a case of delayed recovery from muscle relaxation
after the administration of rocuronium in a patient with
PPS using neuromuscular monitoring during the main-
tenance of general anesthesia with desflurane. This is the
first report of delayed recovery of twitches with a single

dose of rocuronium.

CASE REPORT

Written informed consent was obtained from the patient
for publication of this case report and the accompanying
images. A 59-year-old woman (height, 136.6 cm; weight,
43.4 kg) diagnosed with medication-related osteonecrosis
of the jaw was scheduled to wundergo surgical
debridement. She had a history of poliomyelitis at the
age of 2 years, and was diagnosed with PPS at the age
of 51 years. She reported to the hospital in a wheelchair
and was able to walk 10-12 m. Preoperative examination
revealed restrictive ventilatory impairment (vital capacity:

58.7%) due to paralytic scoliosis. Chest radiography
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revealed scoliosis; however, her blood tests, urinalysis,
and preoperative vital signs were unremarkable. Before
surgical debridement, anesthesia was induced with 80 mg
propofol, 50 pg fentanyl, and 30 mg (0.69 mg/kg)
rocuronium, and was maintained with desflurane, oxygen,
air, and remifentanil. After inducing anesthesia, the force
of contraction of the adductor pollicis muscle was
recorded by left ulnar nerve stimulation using a TOF
Watch™ (Organon Ireland Limited, Dublin, Ireland).
Shortly after administration of rocuronium, the TOF
(train-of-four) count was O0/IV (T0), and tracheal
intubation was performed. The time course of recovery
for the TOF count and TOF ratio is shown in Fig. 1.
TO continued for 96 min after the administration of
rocuronium, and T1 (TOF count:1/IV) continued until the
end of the surgery (T1:37 min). One minute after stopping
desflurane and remifentanil, the TOF count was 3; 4 min
later, it was 4. The TOF ratio is indicated for the first
time. Therefore, 200 mg sugammadex was administered
intravenously to antagonize the action of rocuronium.
Thereafter, the TOF ratios were 0.3, 0.64, and 0.83 every
minute, and the tracheal tube was removed. After
extubation, the TOF ratio was 0.92, and anesthesia was
terminated. The intraoperative body temperature was not
remarkable, and anesthesia ended at 36.7C. No
complications due to muscle weakness occurred during
the perioperative period. Hyperbaric oxygen therapy was
administered 10 times postoperatively to prevent
osteonecrosis of the jaw, as scheduled. The patient
developed pneumonia on the 14th postoperative day, and
treatment was provided for 10 days. She was discharged
after completion of hyperbaric oxygen therapy on the

27th postoperative day.

DISCUSSION

In the present case, the patient had muscular weakness,
scoliosis, and dysphagia; however, the scheduled
treatment was successfully completed without any

respiratory complications. However, a characteristic delay
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Fig. 1. Recovery from muscle relaxation. The durations of train-of-four (TOF) count 0 and 1 were 96 and 37 min, respectively. Five minutes after
discontinuing desflurane, the TOF count was 4. Three min after sugammadex administration, the TOF ratio was 0.83, and the tracheal tube was removed.

in recovery was caused by the use of a non-depolarizing

muscle relaxant.

1. Delayed recovery from muscle relaxation caused
by rocuronium

1) PPS and recovery from muscle relaxant

In this case, the duration of TO and T1 in TOF after
rocuronium administration to induce anesthesia were
extended to 96 and 37 min, respectively.

Compared to a previous report [9] that showed the
recovery time of TOF ratio up to 0.7 after a single dose
of 0.6 mg/kg rocuronium during desflurane anesthesia in
healthy subjects as 69 £ 16 minutes, a significant delay
in recovery was observed in the present case. The primary
target of poliovirus in paralytic poliomyelitis is the
anterior horn cells of the spinal cord. Muscle weakness
in PPS is caused by exhaustion and death of nerve axons
in the sprouting region (neuromuscular junction) of
muscle redomination [2]. In addition, patients with PPS
are highly sensitive to non-depolarizing muscle relaxants
(tubocurarine and pancuronium) [10]. Therefore, in this

case, PPS could have caused a delay in recovery from

muscle relaxation due to rocuronium via the axon of the
ulnar nerve or neuromuscular junction connected to the
adductor pollicis muscle. In this case, the usual muscle
relaxant dose was used. However, Gyermek suggested
that muscle relaxant doses should be reduced in patients
with PPS [10]. Therefore, it may be more suitable to
reduce the dose of muscle relaxants, and dosage should
be carefully considered.

In addition, there was no intraoperative hypothermia,
and the possibility of prolonged muscle relaxation due

to hypothermia was considered to be low.
2) Involvement of desflurane

After discontinuing desflurane and remifentanil at the
end of surgery, muscle recovery rapidly accelerated, and
T4 appeared within 4 min.

Based on their mechanism of action, opioids can affect
analgesia and the respiratory center, but not motor
function. The TOF ratio in volunteers anesthetized with
1.67 minimum alveolar concentration desflurane, which
is higher than the normal clinical concentration, has been
reported to be reduced to 0.84 [11]. Therefore, in this

case, desflurane may have promoted the effect of
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rocuronium on PPS at the neuromuscular junction.

It is debatable whether the rocuronium-enhancing
effect is pronounced only with desflurane, or with other
volatile inhalational anesthetics as well. The degree of
rocuronium-enhancing effect of volatile inhalational
agents has been reported in the following order:
desflurane > sevoflurane > isoflurane [12]; however,
other reports have indicated their effect to be the same
[13]. Regardless, the effect of desflurane is equal to or
greater than that of other volatile inhalational anesthetics.

Tanabe et al. [14] reported that sevoflurane anesthesia
did not require antagonistic reversal after rocuronium
administration in patients with PPS. In addition, Sonobe
et al. [15] reported that in a patient with PPS under
sevoflurane anesthesia, recovery of twitch was delayed
after the administration of rocuronium; however, it was
within the limits of normal recovery after the first
additional administration, and recovery was delayed after
three additional administrations. To the best of our
knowledge, this is the first report of an obvious delay
in twitch recovery with a single dose of rocuronium.
Thus, it can be inferred that there are various patterns
of recovery from muscle relaxation in patients with PPS
under maintenance anesthesia with volatile inhalation
anesthetics.

According to our experience, while administering
desflurane anesthesia in patients with PPS, it is necessary
to consider the administration of muscle relaxant
antagonists after confirming the initiation of recovery
from muscle relaxation by continuous monitoring
following the administration of rocuronium, and
extubation, and the patient must leave the operating room
only after confirmation of complete recovery from muscle
relaxation.

In summary, the effect of even a single dose of rocuro-
nium, a muscle relaxant, was significantly prolonged
during general anesthesia in a patient with PPS, and the
deterrence effect of twitch observed by TOF monitoring

could have been promoted by desflurane.
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