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ABSTRACT

Intraoperative neurophysiological monitoring (IONM) has long been shown to be effective for the spine surgery in adults. Pediatric spine
surgery is also championed by IONM although disease entities are not the same as in adults. Major indications of IONM in children includes
corrective surgery for scoliosis or other spine deformities, untethering for tethered cord syndromes, selective dorsal rhizotomy for spastic
cerebral palsy, spine tumor surgery, or others. IONM of each condition, provided with appropriate considerations and specific techniques,
can enhance efficacy and reduce risk of functional deficit after surgery. In some diagnoses, application of IONM has enabled preemptive
surgical treatment and revised standard management. However, it must be acknowledged that IONM for pediatric patients requires special
methodology and interpretation which are different from those for adult patients because neurophysiology and anatomy of children are
distinctive by age. Stimulation paradigms should be optimized for children and warning criteria warrants modification for children because
the nervous system is immature and more vulnerable. Further research and judicious application of IONM for pediatric spine surgery will

advance our knowledge and clinical outcomes.
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Fig. 1. 16 year old female with Turner syndrome and idiopathic
adolescent scoliosis underwent corrective surgery for the
thoracolumbar scoliosis. (A) Plain radiographs before and after
the correction. (B) After rod was fixated to straighten the
spine, bilateral tibial SSEP latencies was delayed gradually. Due
the weakness of the lower extremities, all the instrument was
removed. SSEP: somatosensory evoked potential.
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Fig. 2. 10 year old child diagnosed as lipomyelomeningocele underwent untethering surgery. (A) MRI prior to surgery revealed
tethering and compression of spinal cord and roots by a lipoma. (B) For evaluation of sacral function, MEP of external anal sphincters,
pudendal SSEP, or bulbocavernosus reflex can be employed. Among them, bulbocavernosus monitoring has an advantage because
it can evaluate both motor and sensory nervous system simultaneously. (C) During the untethering, the bulbocavernosus reflex was
maintained and the patient urinated voluntarily without difficulty. MRI: magnetic resonance imaging; MEP: motor evoked potential;
SSEP: somatosensory evoked potential; EAS: external anal sphincter; BCR: bulbocavernosus reflex.
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Fig. 3. 5 year old child with cerebral palsy had difficulties in
changing posture and managing hygiene due to severe
spasticity. A selective dorsal rhizotomy was performed to
reduce spasticity of the patient. (A) Electrical stimulation was
being applied to the rootlets after exposure of the cauda
equina. (B) Tetanic stimulation elicited sustained electrical
activities across multiple myotomes and therefore was
determined as a hyper-reflexic sensory rootlet.
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Fig. 4. Intraoperative neurophysiological monitoring for selective dorsal rhizotomy in cerebral palsy is recommended to include the
adductor magnus, quadriceps femoris, tibialis anterior, gastrocnemius, abductor halluces, medial hamstrings, and external anal

sphincter.
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Fig. 5. Intradural-extramedullary tumors of the cervical spine in 14 year old child with underlying neurofibromatosis was shown in
MRI. (A) A cervical spine MRI revealed compression of the cervical spinal cord and nerve roots by multiple mass lesions. (B) MEP
monitoring included diverse cervical myotomes in the upper extremities and major key muscles in the lower extremities. (C) SSEP
was monitored from bilateral upper and lower extremities and was maintained until the end of the surgery. After the surgery, the
patient did not show any additional neurological impairment. MRI: magnetic resonance imaging; MEP: motor evoked potential; SSEP:

somatosensory evoked potential.
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