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ABSTRACT

Brown-Sequard syndrome is commonly seen in the setting of spinal trauma or an extramedullary spinal neoplasm. The clinical 
picture reflects hemisection of the spinal cord. We report a rare case of Brown-Sequard syndrome caused by a large cervical 
herniated disc. A 63-year-old man presented with progressive right hemiparesis and disruption of pain and temperature 
sensation on the left side of the body. Magnetic resonance imaging showed large C3-C4 disc herniation compressing the 
spinal cord at that level, with severe canal stenosis from C4 through C7. Decompressive cervical laminoplasty was performed. 
After surgery, complete sensory function was restored and a marked improvement in motor power was obtained.
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Cervical disc herniation manifesting as  
a Brown-Sequard syndrome

Case Report

Introduction

Brown-Sequard syndrome involves ipsilateral loss 
of motor function resulting from corticospinal tract 
interruption, combined with contralateral loss of pain and 
temperature sensation as a result of spinothalamic tract 
dysfunction.[1] The most common causes of this syndrome 
are traumatic injuries and spinal cord neoplasms.[2-4]

In addition, other etiologies have been described 
including ischemia,[5] epidural hematoma,[4] multiple 
sclerosis,[6] and degenerative diseases such as disc 
herniation and cervical spondylosis.[7,8] However, a 
herniated cervical disc is a rare cause of Brown-Sequard 
syndrome. We report a rare case of a C3-C4-herniated 
cervical disc resulting in Brown-Sequard syndrome.

Case Report

A 63-year-old man presented with a 4-day history of right 
neck pain and progressive right hemiparesis. He was 

referred from the orthopedics department on the suspicion 
of cerebrovascular disease. There was no history of trauma, 
arthritis, or collagen disease, while neurological evaluation 
revealed motor weakness and spasticity of the right side 
of the body (Manual Muscle Test 4/5) and decreased pain 
and temperature sensation on the left side below the C5 
dermatome. On deep tendon reflex examination, ipsilateral 
hyperreflexias were identified on the right side. However, 
there were no radicular symptoms and no bladder 
dysfunction. These findings were consistent with Brown-
Sequard syndrome localized to the upper cervical region. 
Magnetic resonance imaging of the cervical spine revealed 
a large extradural paramedian C3-C4 disc herniation 
severely compressing the spinal cord on the right side, 
with myelomalacia of the cervical cord at that level on 
T2-weighted images [Figures 1a and b]. In addition, severe 
canal stenosis from C4 through C7 with myelomalacia 
accompanied the C3-C4 disc herniation. The patient 
underwent decompressive posterior cervical laminoplasty 
(C3-C6) and partial laminectomy of C7. On postoperative 
day 1, he showed significant improvement in his left-sided 
sensation and a marked recovery of right-sided motor 
function. After postoperative treatment with a soft collar 
and rehabilitation for 13 days, the patient was discharged. 
Postoperative magnetic resonance imaging revealed a 
significant decrease of the spinal cord hyperintensity on 
T2-weighted images [Figure 1c]. One month after surgery, 
a follow-up examination revealed normal motor power on 
the right side and full recovery of the left-sided pain and 
temperature sensation.
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Discussion

In 1928, Stookey first identified a herniated cervical disc as 
a possible cause of Brown-Sequard syndrome. [9] However, 
it is a rare cause, and to the best of our knowledge, only 
39 cases of Brown-Sequard syndrome caused by cervical 
disc herniation have been reported in the international 
literature till date.[7,8,10] Our literature review revealed that 
the age of onset ranged from 25 to 73 years, with a mean 
symptom duration of 2.4 months. As an initial symptom, 
neck pain was most frequent (26 cases, 67%), followed 
by numbness of the contralateral arm or leg (21 cases, 
54%). However, only a few cases presented with classical 
radicular symptoms (9 cases, 23%). This indicated that the 
neural compression seen in these patients was primarily 
on the spinal cord itself and not the nerve root. There were 
10 cases (26%) of intradural herniation and 29 cases (74%) 
of extradural herniation. The levels involved were C2-C3 
in 2 cases, C3-C4 in 8 cases, C4-C5 in 6 cases, C5-C6 in 18 
cases, and C6-C7 in 5 cases. In 46% of the cases, the level 
involved was C5-C6, and incidences of disc herniation at 
C3-C4 were comparatively rare. All patients were surgically 
treated with laminectomy or hemilaminectomy (7 cases), 
anterior discectomy without interbody fusion (5 cases), or 
anterior discectomy or corpectomy followed by interbody 
fusion (27 cases). In most cases, comparative recovery of the 
symptoms was obtained although minor residual deficits 
remained in some cases. There was no apparent difference 
in the clinical outcome between operative methods 
although most patients (82%) underwent an anterior 
discectomy with interbody fusion. Intradural herniation 
seemed to be associated with incomplete neurological 
recovery more often than extradural herniation. This is 
because of direct damage to the ipsilateral spinal cord 
caused by the intradural disc fragment. The technical 
decision of whether to use the anterior or the posterior 

approach is influenced by many factors including the 
exact location of disc herniation and the experience and 
preference of the surgeon. In the present case, because the 
myelomalacia associated with canal stenosis was extending 
to the C5 level, we chose decompressive laminoplasty. The 
anterior approach may allow easier exposure and direct 
decompression of the herniated disc. However, serious 
disadvantages of the anterior approach, such as adjacent 
segmental degeneration after anterior interbody fusion, 
have recently been recognized. Therefore, we did not 
choose an anterior approach. Fortunately, the postoperative 
neurological outcome of the present case was excellent. 
We believe that an improvement in the symptoms will be 
obtained if a posterior shift of the spinal cord is provided 
even slightly. However, we would have had to consider 
adding an anterior discectomy in the present case, if the 
residual motor deficit had remained.

Recent advances in medical technology, particularly 
diagnosis by magnetic resonance imaging, will increase 
the chance that clinicians will be able to identify this 
disease. However, the acute manifestation of hemiparesis 
associated with Brown-Sequard syndrome may mislead 
physicians into a delayed diagnosis, or incorrect diagnosis 
of a cerebral stroke. Therefore, careful history taking and 
detailed neurologic examination are indispensable as 
the symptoms caused by cervical herniation sometimes 
become worse rapidly. In addition we recommend early 
surgical intervention for these patients.
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Figure 1: Pre and postoperative magnetic resonance images of the 
cervical spine. (a) Preoperative sagittal T2-weighted image showing 
a C3-C4 herniated disc, cervical cord signal change with edema, 
and C4 through C7cervical canal stenosis. (b) Preoperative axial T2-
weighted image consistent with signal changes in the right hemicord. 
(c) Post-operative magnetic resonance image of the cervical spine. 
The sagittal T2-weighted image shows the improvement of signal 
changes in the hemicord
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