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CASE REPORT

Surgical treatment and intraoperative spinal cord monitoring in
scoliosis associated with chronic inflammatory demyelinating
polyneuropathy: A case report

DAISUKE KUDO1, NAOHISA MIYAKOSHI1, MICHIO HONGO1, YUJI KASUKAWA1,
YOSHINORI ISHIKAWA1, AKIKO MISAWA2 & YOICHI SHIMADA1

1Department of Orthopedic Surgery, Akita University Graduate School of Medicine, Akita, Japan, and
2Department of Orthopedic Surgery, Akita Prefectural Center on Development and Disability, Akita, Japan

Abstract
There has been only one reported case of neuromuscular scoliosis following chronic inflammatory demyelinating polyneuro-
pathy (CIDP). However, no cases of scoliosis that were treated with surgery secondary to CIDP have been previously
described. A 16-year-old boy with CIDP was consultant due to the progression of scoliosis with the coronal curve of 86� from
T8 to T12. Posterior correction and fusion with segmental pedicle screws were performed under intraoperative spinal cord
monitoring with transcranial electric motor-evoked potentials. Although the latency period was prolonged and amplitude was
low, the potential remained stable. Coronal curve was corrected from 86� to 34� without neurological complications. We here
describe scoliosis associated with CIDP, which was successfully treated with surgery under intraoperative spinal cord
monitoring.

Key words: Chronic inflammatory demyelinating polyneuropathy, intraoperative spinal cord monitoring, scoliosis, transcranial
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Introduction

Chronic inflammatory demyelinating polyneuropathy
(CIDP) is an autoimmune disease that involves the
myelin sheath of the peripheral nerves. CIDP is charac-
terized by the occurrence of symmetrical weakness in
both proximal and distal muscles. The condition is
associated with impaired sensation, absent or dimin-
ished tendonreflexes, increasedcerebrospinalfluidpro-
tein levels, signs of demyelination in nerve conduction
studies, and demyelination in nerve biopsy specimens.
Symptoms of these polyneuropathies progressively
increase for more than 2 months, and the symptoms
can be relapsing or chronic and progressive (1).
Scoliosis that is caused by neuropathy has been re-

ported to occur in patients with Charcot–Marie–Tooth

disease (2,3) andGuillain–Barré syndrome(4,5).There
has been only one reported case of neuromuscular
scoliosis following CIDP (6). However, no cases of
scoliosis that were treated with surgery secondary to
CIDP have been previously described. We report the
first case of scoliosis that was associated withCIDP and
that was successfully treated with surgery using intrao-
perative spinal cord monitoring.

Case report

A 16-year-old boy consulted our scoliosis clinic from
thedepartment of pediatrics becauseof theprogression
of scoliosis. He had been diagnosed with retardation of
locomotor development at the age of 1 year. He had no
familial history of neuromuscular disorders. A nerve
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conduction study revealed reduced motor nerve con-
duction velocity and conduction block. A muscle
biopsy revealed neurogenic change. At the age of
2 years, a nerve biopsy obtained from the sural nerve
revealed demyelination, and he was diagnosed with
CIDP. At the age of 14 years, he was diagnosed with
scoliosis.
A physical examination demonstrated muscle

weakness in the extremities and the absence of
deep tendon reflexes in all extremities. He was unable
to stand on one leg, and he required two crutches for
walking. Plain radiographs showed an 86� left convex
coronal curve from T8 to T12 and a 67� thoracic
kyphosis from T5 to T12 (Figure 1). The correction
rate of 31% on a lateral bending radiograph was
considered a stiff curve. The spinal deformity was
classified as type 1A+ according to the Lenke classi-
fication (7). Three-dimensional computed tomogra-
phy revealed a wedge deformity of the vertebral body,
although rotational deformation was mild (Figure 2).
He underwent posterior correction and fusion with

pedicle screws fromT4 toL2, anda sublaminarflexible
ultra-high-molecular-weight polyethylene cable was
used at levels at which screw insertion was considered
to bedangerous. Intraoperative spinal cordmonitoring
with transcranial electric motor-evoked potentials
(TCE-MEP) was performed under general anesthesia
with propofol without neuromuscular blocking agents.
Corkscrew stimulation electrodes were positioned at
C3 and C4, and five serial anodal electrical stimuli of
450 Vwere applied at a pulse width of 50 ms at intervals

of 2 ms. The TCE-MEP was recorded with surface
electrodes that were placed on both abductor hallucis
muscles and the right abductor pollicis muscle.
Potential waves were not recorded during the initial
recording period of 100 ms (Figure 3A), but leg
potentials were recorded after the recording period
was extended 4-fold to 400 ms. During this period,
the latency period prolonged to 232ms. Subsequently,
during surgery, the potential remained stable
(Figure 3B). Neurological complications did not
occur. The coronal curve and kyphosis were corrected
from86� to 34� (correction ratewas 60%)and from67�

to 50�, respectively, at the 2-year follow-up (Figure 4).
Written informed consent was obtained from the
patient and his parents for publication of this case
report and accompanying images.A copyof thewritten
consent is available for review by the Editor-in-Chief of
this journal.

Discussion

CIDP was first described by Austin as a
corticosteroid-responsive chronic polyneuropathy (8).
Its prevalence is estimated at 0.5 per 100,000 children
(9) and 1 to 2 per 100,000 adults (10,11).
Kararizou et al. reported that CIDP was a frequent
cause of neuropathy in teenagers; 9 of 45 patients with
peripheral nervous disorders who were aged 13 to
19 presented with CIDP in their study (12). However,
there has been only one case of neuromuscular
scoliosis following CIDP (6), and no cases of scoliosis

A B

Figure 1. Preoperative plain radiographs show a left convex coronal
curve of 86� from T8 to T12 (A) and thoracic kyphosis of 67� from
T5 to T12 (B).

Figure 2. Three-dimensional computed tomography reveals a wedge
deformity of the vertebral body, although the rotational deformity
was mild.
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that were treated with surgery secondary to CIDP
have been previously described.
Some researchers have reported scoliosis in patients

with polyneuropathies, such as Charcot–Marie–Tooth
disease andGuillain–Barré syndrome. The prevalence
of scoliosis in patients with Charcot–Marie–Tooth
disease has been reported to be 15% to 30% (2,3),
and scoliosis has been reported in only two cases of
Guillain–Barré syndrome (4,5). In the present case,
because a left convex sharp curve and hyperkyphosis
with a wedge deformity of the apex vertebral body are
uncommon in adolescent idiopathic scoliosis, we con-
sidered that a neurological factor that was caused by
CIDP might have influenced the development of the

spinal deformity. As there have been no reports of
neuromuscular scoliosis that was treated with surgery
secondary toCIDP to the best of our knowledge, this is
the first report on this type of clinical case.
One of the serious concerns for the surgical treat-

ment of scoliosis is the risk of neurological compli-
cations. The incidence of surgery-related neurological
complications in idiopathic scoliosis has been
reported to be 0.26% to 1.75% (13,14). However,
the risk of surgery-related neurological complications
has been reported to be relatively higher in patients
with neuromuscular scoliosis with an incidence of
4.0% to 4.6% (15,16). Compound muscle action
potentials in patients with demyelinating disease
show reduced motor nerve conduction velocities,
prolonged distal motor latencies, prolongation or
absence of F-waves, and conduction block or tem-
poral dispersion (17). However, it is very important
to use intraoperative spinal cord monitoring in order
to prevent neurological complications in patients
with severe spinal deformities and/or delicate neural
tissues. Traditionally, somatosensory cortical evoked
potentials are unreliable and non-specific in neuro-
muscular scoliosis surgery (18), while somatosensory
spinal evoked potentials are satisfactory and have
good specificity and sensitivity (19). To date, few
studies have reported on the use of TCE-MEP
during surgery for neuromuscular scoliosis, and it
seems to be no established technique for measure-
ment and analysis of TCE-MEP in this setting.
DiCindio et al. reported that, although TCE-MEP
measurement was not indicated in 19 of 39 patients
with cerebral palsy because of risk of epilepsy,
TCE-MEP could be recorded in a fairly high per-
centage of such patients (20). Langeloo et al. reported

A B

Figure 3. The transcranial electric motor-evoked potentials were recorded with surface electrodes that were placed on both abductor hallucis
muscles (AHM) and the right abductor pollicis muscle (APM). No patterns were recorded during the recording period of 100 ms (A), but leg
potentials were recorded when the recording period was extended to 400 ms. The latency period was prolonged to 232 ms (B).

A B

Figure 4. Postoperative antero-posterior (A) and lateral (B) radio-
graphs that were conducted 2 years after the surgery show the
corrected coronal curve (86� to 34� with a correction rate of 60%)
and the corrected kyphosis (67� to 50�).
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that TCE-MEP was reproducible and useful for
assessment of paralyzed extremities, although the
amplitudes that were recorded were low (21). In
our case, despite the long latency period and low
amplitudes, TCE-MEPs could be continuously
recorded in a stable manner once they appeared.
However, when using TCE-MEP at standard
measuring ranges in patients with neuromuscular
disorders, we need to pay attention to the extremely
prolonged distal latencies. Thus, in this case,
TCE-MEP was useful for intraoperative spinal cord
monitoring in spite of the polyneuropathy.

Conclusions

We describe for the first time scoliosis that was treated
with surgery secondary to CIDP. During the surgical
correction and fixation in this case, intraoperative
spinal cord monitoring was performed. Despite the
prolonged latency and low amplitudes, TCE-MEP
could be recorded successfully in a stable manner.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.
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