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Table 1 Motor evoked potentials.

Normal values (ms) Patient’s values (ms) Normal values (ms) Patient’s values (ms)
Thenar muscle — - Plantar muscle — -

Mean Limit Right Left Mean Limit Right Left
Scalp stim. 21.84 24.71 29.95 24.95 Scalp stim. 39.15 44.07 59.1 N.E.
Cervical stim. 13.23 15.48 13.45 13.65 Lumbar stim. 22.21 26.27 21.7 22.0
Erb stim. 11.45 13.60 12.30 12.50
CMCT 8.61 10.67 16.50 11.30 CMCT 16.94 21.04 274 —

stim = stimulation, CMCT = central motor conduction time, N.E. = not evoked

Table 2 Somatosensory evoked potentials.

Median nerve

Posterior tibial

stimulation Normal values (ms) Patient’s values (ms) nerve stimulation Normal values (ms) Patient’s values (ms)
Components Mean Limit Right Left Components Mean Limit Right Left
Erb (N9) 9.29 11.03 8.85 9.05 Th12 (N20) 20.02 24.37 22.40 22.70
SC7 (N13) 12.67 15.04 13.75 13.50 Scalp (P37) 36.91 44.35 49.20 48.90
Scalp (N20) 18.63 21.45 19.90 20.35 N20-P37 16.88 21.83 26.80 26.24
N9-N13 3.38 4.58 4.90 4.45
N9-N20 9.25 10.90 11.05 11.30
N13-N20 5.89 7.33 6.15 6.85
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Fig. 1 MR imaging of brain.
(A) Pre-operative T,-weighted MR images (axial, 1.5 T; TR 4,993 ms, TE 80 ms). The medulla oblongata is compressed by
bilateral vertebral arteries. (B) Post-operative T,-weighted MR images (axial, 1.5 T; TR 5,902 ms, TE 80 ms). The right vertebral
artery is outwardly translocated and the compression of the medulla oblongata is considerably relieved.

Fig. 2 Magnetic resonance angiography.

(A) Magnetic resonance angiography showing bilateral tortuous vertebral arteries pre-operation.
(B) The right vertebral artery is outwardly translocated post-operation.
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Table 3 Reported cases presenting with pyramidal tract signs due to medulla oblongata compression by vertebral artery.
Age/Sex Co-morbidity Clinical presentation Side Treatment Outcome
53M" None Left hemiparesis, left cranial nerve XII Left MVD Improvement
30M” None Quadriplegia, hypesthesia in face and extremities of left side Left MVD Slight improvement, then
progression
30M° None Weakness of right arm and both limbs, right hemisensory Left MVD No change, sectioning of
disturbance including the left side of face VA led to improvement
58F” HT, DM Quadriplegia and sensory disturbance, onion-skin pattern Both MVD Improvement
sensory disturbance of the face, weakness of the
sternocleidomastoid muscles
56M” HT Weakness of left limbs, spasticity in both extremities Left None not reported
36M” None Right hemiparesis and hemisensory disturbance, dysphagia, Right MVD Improvement
onion-skin like hypalgesia of the face
54M" HT Spastic quadriplegia, dysarthria, deviation of the soft palate to Left MVD Improvement
the right side
74F" HT Right hemiparesis Left None Not reported
51M" None Hyperreflexia in left leg, hemisensory disturbance in left Both MVD Improvement
extremities and trunk
53F"™ None Right hemiparesis and hemisensory disturbance, hypesthesia Left MVD Improvement
in left face, weakness of the sternocleidomastoid muscles
70M™ HT Quadriplegia, rapid progression of cranial nerves III-XII, Left MVD Improvement
respiratory distress
58M™ None Weakness of left arm and both limbs, dysphagia Left MVD Improvement
55M" HT Weakness of right extremities, dysphagia Right MVD Improvement
67M"™ HT Weakness of both arms and limbs Right MVD Improvement
73M™ HT Weakness of both arms and limbs Left MVD Improvement
59M* HT Weakness of both arms and limbs, dysphagia, dysarthria Both MVD Improvement

HT = hypertension, DM = diabetes mellitus, MVD = microvascular decompression procedure, VA = vertebral artery.
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Abstract

A case of medulla oblongata compression by tortuous vertebral arteries presenting
with spastic quadriplegia

Takashi Kamada, M.D.", Takahisa Tateishi, M.D.”, Tamayo Yamashita, M.D.”,
Shinji Nagata, M.D.”, Yasumasa Ohyagi, M.D."” and Jun-ichi Kira, M.D."”

YDepartment of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University
“Department of Neurosurgery, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

We report a 58-year-old man showing spastic paraparesis due to medulla oblongata compression by tortuous
vertebral arteries. He noticed weakness of both legs and gait disturbance at the age of 58 years and his symptoms
progressively worsened during the following several months. General physical findings were normal. Blood pressure was
normal and there were no signs of arteriosclerosis. Neurological examination on admission revealed lower-limb-
dominant spasticity in all four extremities, lower-limb weakness, hyperreflexia in all extremities with positive
Wartenberg’s, Babinski’s and Chaddock’s signs, mild hypesthesia and hypopallesthesia in both lower limbs, and spastic
gait. Cranial nerves were all normal. Serum was negative for antibodies against human T-cell lymphotropic virus-1
antibody. Nerve conduction and needle electromyographic studies of all four limbs revealed normal findings. Cervical,
thoracic and lumbo-sacral magnetic resonance imaging (MRI) findings were all normal. Brain MRI and magnetic
resonance angiography demonstrated bilateral tortuous vertebral arteries compressing the medulla oblongata.
Neurovascular decompression of the right vertebral artery was performed because compression of the right side was
more severe than that of the left side. Post-operative MRI revealed outward translocation of the right vertebral artery
and relieved compression of the medulla oblongata on the right side. The patient’s symptoms and neurological findings
improved gradually after the operation. Bilateral pyramidal tract signs without cranial nerve dysfunction due to
compression of the medulla oblongata by tortuous vertebral arteries are extremely rare and clinically indistinguishable
from hereditary spastic paraplegia (HSP). Although we did not perform a genetic test for HSP, we consider that the
spastic paraparesis and mild lower-limb hypesthesia were caused by compression of the medulla oblongata by bilateral
tortuous vertebral arteries based on the post-operative improvement in symptoms. Given the favorable effects of
surgery, tortuous vertebral arteries should be considered in the differential diagnosis of patients presenting with
progressive spastic paraparesis.

(Clin Neurol 2013;53:356-361)
Key words: tortuous vertebral artery, spastic paraparesis, microvascular decompression procedure




