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ABSTRACT

Involuntary movement of the cervical spine can cause damage to the cervical spinal cord. 
Cervical myelopathy may occur at an early age in involuntary movement disorders, such 
as tics. We report the case of a 21-year-old man with Tourette syndrome, who developed 
progressive quadriparesis, which was more severe in the upper extremities. The patient 
had abnormal motor tics with hyperflexion and hyperextension of the cervical spine for 
more than 10 years. High-signal intensity intramedullary lesions were observed at C3-4-
5-6 level on T2 weighted magnetic resonance imaging. Examinations were performed for 
high-signal intensity intramedullary lesions that may occur at a young age, but no other 
diseases were detected. Botulinum toxin injection to the neck musculature and medication 
for tic disorders were administered. However, the myelopathy was further aggravated, as the 
involuntary cervical movement still remained. Therefore, laminoplasty was performed at 
C3-4-5-6, with posterior fixation at C2-3-4-5-6-7 to alleviate the symptoms. The neurological 
signs and symptoms improved dramatically. The management of tic disorders should be the 
first priority during treatment. However, surgical treatment may be necessary, if symptoms 
worsen after appropriate treatment.

Keywords: Tic disorders; Spinal cord disease; Spondylosis; Tourette syndrome

INTRODUCTION

Tourette syndrome (TS) is a childhood-onset neurodevelopmental disorder that is 
characterized by several motor and phonic tics. Tics usually develop before 10 years of 
age, exhibit a waxing and waning course and typically improve with increasing age. The 
prevalence of TS is approximately 1% in children and adolescents.3) If motor tics develop in 
the cervical spine, repetitive head and neck movements can cause spondylotic changes and 
myelopathy due to cumulative injury to the cervical spine.8) Patients with myelopathy due to 
tic disorders are usually between 9 to 27 years old.1,2,4,6,8-10) and are considerably younger than 
other patients with cervical myelopathy. Myelopathy is not diagnosed easily at a young age, 
owing to the possibility of other diseases besides tic disorders, thus, delaying treatment. 
Moreover, the exact treatment remains known.
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We present the case of a 21-year-old man with TS and progressive weakness of all the 
extremities. Neck bracing and botulinum toxin injection administration were carried to 
control the severe cervical motion tics. However, the weakness progressed rapidly. Posterior 
cervical fusion was performed to alleviate the symptoms.

CASE REPORT

Herein, author asserts that the subject willingly participated in the study after having been 
verbally informed of all aspects of the study, and this study was approved by Institutional 
Review Board of Gyeongsang National University Hospital.

A 21-year-old man developed progressive weakness in both arms and legs 3 weeks prior to 
presentation. He first developed a vocal tic at 11 years of age, while motor tics developed 6 
months ago. Motor tic patterns were excessive symptomatic neck motion when the right arm 
was raised. The neck showed repetitive hyperextension and hyperflexion. He was diagnosed 
with TS and was prescribed risperidone. His motor tics improved after medication, which 
worsened and became even more uncontrollable after 3 months. Repetitive neck movements 
occurred every 1–2 minutes. He developed a more violent form of motor tic, consisting of 
hyperflexion and hyperextension of neck and the utterance of peculiar meaningless vocal 
sounds. Three weeks before admission, the pain and temperature sensations decreased 
in the right upper and lower limbs, with weakness (grade IV) in the left upper and lower 
limbs. Moreover, the Babinski reflex and ankle clonus were positive and Hoffman sign was 
also observed. He often fell over due to severe ankle clonus and weakness. He experienced 
weakness and numbness in both arms, when the tics induced neck movements.

Cervical MRI showed disc bulging at the C5-6-7 level and high-signal intensity intramedullary 
lesion in the region of C2 to C7 on T2-weighted images (FIGURE 1). The preliminary 
diagnosis based on imaging findings was transverse myelitis or multiple sclerosis. We opted 
for a neurology consultation based on the imaging diagnosis. Neck bracing and injection 
of botulinum toxin into the cervical musculature were performed and medications were 
prescribed, to reduce neck movements induced by tics.

Neck movements due to tic disorder did not undergo improvement. After 3 days, weakness in 
all the extremities gradually worsened. Cervical spondylotic myelopathy due to neck motion 
can be estimated by the worsening of symptoms during neck movements. Therefore, surgical 
treatment was performed.

The patient underwent posterior open-door laminoplasty and posterior fixation at C2-3-4-
5-6-7-T1 (FIGURE 2). After surgery, a Philadelphia neck brace was worn to prevent construct 
failure due to tics. The muscle power grade of both arms and legs recovered to grade V and 
Babinski sign and ankle clonus disappeared, 10 days postoperatively. Moreover, the fine 
motor function of the fingers was restored.

A recent plain radiograph of the cervical spine shows C3-4-5-6 laminoplasty and posterior 
fixation at C2-3-4-5-6-7-T1 are well maintained (FIGURE 3).
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FIGURE 1. Multiple high-signal intensity lesions at the level of C4-5-6 on a T2-weighted magnetic resonance 
imaging (A), iso-signal intensity lesion on a T1-weighted magnetic resonance image (B).

A B

FIGURE 2. A plain radiograph of the cervical spine after laminoplasty and C2-T1 fusion: lateral view (A), 
anteroposterior view (B).



DISCUSSION

Tics are defined as sudden, rapid, recurrent, and non-rhythmic motor movements or 
vocalizations, usually appearing in bouts, and waxing and waning in frequency, intensity, and 
type. The onset of tic disorders including Gilles de la Tourette or TS is in childhood, typically 
at the age of 5 to 6 years. TS encompasses the combination of chronic (more than 1 year) 
motor and vocal tics.3)

Although the pathophysiology of cervical spondylotic myelopathy caused by tic movements 
is not fully understood, several theories have been suggested. Degenerative change is 
considered as a possible factor, since this condition is mainly reported in adults with 
degenerative change, compromising the spinal cord. Second, direct compression following 
repetitive hyperflexion and hyperextension can also damage the spinal cord. Damage to the 
anterior spinal artery due to minor injuries can also cause acute myelopathy.

Tics are usually seen in adolescents but the symptoms of myelopathy caused by tics, become 
apparent in the second decade of life.4,6,7) Myelopathy is caused by excessive repetitive 
hyperflexion and hyperextension in TS. High frequency of tics can cause early onset of 
symptoms. Cord swelling and high-signal intensity on MRI findings are also seen in cord 
tumors. Therefore, the diagnosis of cervical spondylotic myelopathy at a young age must be 
made after careful consideration. 18F-fluorodeoxyglucose positron emission tomography and 
contrast MRI should be carefully combined to make the final diagnosis.

Previously, cervical spondylotic myelopathy associated with TS was treated with different 
methods. The non-surgical treatment modality for controlling tics involves medication 
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FIGURE 3. A recent plain radiograph of the cervical spine: lateral view (A), anteroposterior view (B).



and botulinum toxin injection.1,2) However, clinical deterioration may occur if the tics are 
not effectively controlled and the neck movements are severe.7) In this case, neurological 
decompression and spinal fusion are performed through surgery. Moreover, deep brain 
stimulation may be considered for tics with self-injurious behaviors. This treatment was first 
introduced in 1999 for medically intractable TS. Since then, severe tics have been treated 
through deep brain stimulation of the thalamus, globus pallidus, and other brain regions.5) In 
our case, aggressive surgical immobilization effected a good clinical outcome, in addition to 
neck bracing, botulinum toxin injection, and psychological treatment.

CONCLUSION

Progressive cervical spondylotic myelopathy due to tic disorders is very rare. Its treatment 
still remains controversial. However, the control of movements induced by tics is the priority 
of treatment. Surgical treatment may be necessary if the symptoms worsen after appropriate 
treatment. Moreover, combined therapy including, neck bracing, botulinum toxin injection, 
and psychological treatment can be effective.
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