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Neurosurgical Approach for Spasticity

Haruhiko Kishima, M.D., Ph.D. and Satoru Oshino, M.D., Ph.D.

Department of Neurosurgery, Osaka University Graduate School of Medicine

Spasticity is one of the neurological symptoms that neurosurgeons are often involved in treating. As
for the neurosurgical procedures used to treat patients with spasticity, continuous intrathecal baclofen
(ITB) therapy, botulinum toxin (BTX) injections and a selective peripheral neurotomy are indicated for
the management of severe spasticity, and selective dorsal rhizotomy (SDR) is applied for spasticity due to
cerebral palsy. Since BTX interferes with neural transmission by blocking the release of acetylcholine, the
maximum cumulative dose should not be exceeded. Therefore, BTX treatment is best suited to reduce
localized spasticity of the upper extremity or of the lower leg. Baclofen is an agonist GABA-B receptor
which diffuses in the dorsal grey column of the spinal cord. Compared with BTX therapy, ITB infusion can
treat a large area of spasticity in the body. The effect of both ITB infusion and BTX therapy are revers-
ible and doctors can determine the proper dosages required to best manage spasticity. Selective peripheral
neurotomy and SDR, by contrast, are irreversible treatments, but they are effective for spasticity as well.
In this report, we present several clinical experiences with ITB infusion and BTX therapy for patients
with spasticity.
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Fig.1 The posture of the wrist joint in a patient with left statistic hemiparesis after intra-
cranial hemorrhage caused by arteriovenous malformation

A : Before BTX infusion.

B : Two weeks after BTX infusion.
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Table 1 Etiology of the patients who had ITB
therapy in Osaka University Hospital

Etiology Screening trial | Pump implantation
Spinal cord injury 13 9
Spondylosis 3 1
Spastic paraplegia 24 17
Cerebral palsy 16 12
Stroke 8 3
Brain injury 3 2
Dystonia 1 1
Others 12 2
Total 80 49
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Fig. 2 Representation of flex mode delivery of
ITB therapy in a day
A constant rate of baclofen is supplemented by
bolus doses at different times.
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Fig.3 Forced Vital Capacity (FVC) and %FVC in patients with

spastic tetraplegia
A : FVC.
B: %FVC.
*p<0.05 by paired t-test.
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155 cm

Fig. 4 The position of the catheter tips of the spi-
nal segment implanted in a patient with
cerebral palsy
A : Just after the implantation, the tip was positioned at
C3/4.

B : Two years after implantation, the tip was moved to
Th1/2, because the patient's body height increased
from 131 cm to 155 cm.
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