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Abstract
Brown-Sequard syndrome (BSS) is most commonly seen in patients with spinal
trauma and extramedullary spinal neoplasm. Pure BSS caused by cervical disc herniation
is extremely rare. Operative treatment is generally recommended those patients with BSS
to improve neurological function. Here, we report a rare case of spontaneous healing of
BSS caused by cervical disc herniation. Two years follow-up showed complete
disappearance of symptoms without recurrence. To our knowledge, no similar cases have
been reported before. Therefore, for appropriate patients, conservative treatment can be
considered for a few months before deciding on surgical treatment.
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1 Introduction
BSS is usually characterized by ipsilateral motor weakness, loss of proprioceptive and vibratory
sensation, as well as loss of contralateral pain and temperature sensation1. BSS is most commonly
seen in patients with spinal trauma and extramedullary spinal neoplasm2-4. However, cervical disc
herniation is an uncommon cause of BSS and only few cases have been reported5-7. Early surgical
decompression of the spinal cord is generally recommended to obtain an improvement in
neurological function8. Here, we report a case of spontaneous healing of BSS caused by C5-6
herniated cervical disc lead to a severe spinal cord compression. To our knowledge, this is the first
case to report such condition. In addition, the potential mechanisms have also been discussed.
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2 Case Report
A 45-year-old woman who was unable to conduct her routine activities presented with a 5-month
history of gradual-onset neck pain and numbness and weakness of the right upper extremity
accompanied with a 3-month history of weakness and paresthesias of left lower extremity. She denied
any history of trauma to the head or neck. Her neurologic examinations revealed motor weakness of the
right upper extremity and left lower extremity (Manual Muscle Test 3/5), in association with pain and
temperature sensation loss on the left side below the T10 dermatome. Fortunately, there was no bladder
or bowel dysfunction. On deep tendon reflex examination, the Hoffman sign was positive on the right
side and the ankle clonus test was positive on the left side. All these findings were in accordance with
a diagnosis of BSS caused by cervical disc herniation. The basic x-rays of the cervical spine revealed
no abnormality. However, magnetic resonance (MR) images showed extruded herniated nucleus
pulposus (HNP) at the C5-6 level, almost occupying half of the vertebral canal volume (Fig.1).
Surgical treatment was suggested, but the patient refused. Then the patient was received conserve
management in the form of intravenous 250ml 20% mannitol plus 10mg dexamethasone once a week
for four weeks. In addition, non-steroidal anti-inflammatory drugs (celebrex 200 mg orally once a day)
and physiotherapy (a warm water bath once a day for at least 30 minutes at a time) were also
recommended.
Incredibly, the patient's symptoms gradually relieved and followed up as an outpatient. About 2
months later, she showed a significant improvement in right-sided motor weakness. And the left-sided
pain and temperature sensation gradually recovered 4 months later. At the 10-month follow-up
examination revealed a complete recovery from motor deficits and full recovery of the left-sided pain
and temperature sensation. No pathological reflection was induced. About 1 year later, she has since
started to return to her normal life and the follow-up cervical MRI revealed almost complete regression
of the extruded disc at the C5-6 level without any neural compression. Moreover, during 2 years of
follow-up, the patient remained asymptomatic and had no recurrence and the MRI still confirmed
almost complete regression of the extruded disc (Fig.2, Fig.3).

Fig.1: The initial MRI (May 6, 2016) study of the cervical spine (A, mid-sagittal; B, axial) revealed
a large herniated disc (arrow) at the C5-6 level compressing the right C6 root
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Fig.2: Follow-up sagittal MRI (A, July 22，2016；B, March 6，2017; C, August 14，2017；D,
May 13, 2018) study of the cervical spine showed the gradual regression of the extrude disc (arrow) at
the C5-6 level.

Fig.3: Follow-up axial MRI (A, July 22，2016；B, March 6，2017; C, August 14，2017；D,
May 13, 2018) study of the cervical spine showed the gradual regression of the extrude disc (arrow) at
the C5-6 level.

3 Discussion
Cervical disc herniation, which induces upper extremity pain and neurological deficits, appears a
highly prevalent diseases that neurosurgeons and orthopaedic surgeons face every day. Cervical disc
herniation is an uncommon cause of BSS, of which C5–C6 is the most frequently involved5,9. In present
case, MRI showed a large central right-sided C5-C6 disc herniation, almost occupying half of the
vertebral canal volume, severely compressing the spinal cord. As a consequence, the neural
compression seen in our patient was primarily on the spinal cord itself rather than the nerve root. Many
studies have shown that the sensory level of spinal cord was usually three segments lower than the
lesion of BSS caused by cervical disc herniation10. In our case, the sensory level is at the level T10
dermatome on the left side while the compressive lesion is at C5-6 on the right side.
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Serial MRI can be used to demonstrate that spontaneous regression of disc herniation correlates with
clinical improvement11. There is a direct correlation between the spontaneous disc regression and clinic
improvement, which confirmed with MRI images12. In our case, about 10 months after receiving the
conservative treatment mentioned above, a follow-up physical examination revealed a complete
recovery from motor deficits and full recovery of the left-sided pain and temperature sensation and the
cervical MRI showed almost half of the herniated disc spontaneously absorbed. Subsequently, one and two-year follow-up MRI revealed almost complete regression of the extruded disc at the C5-6 level
without any neural compression.
Numerous studies have indicated that herniated cervical discs have the potential to spontaneously
regress13-15. There are three popular mechanisms assumed in the literature explaining the process. The
first mechanism is retraction theory, which presumes the herniated disc may retract back into the
intervertebral disc space, but it only occurs when the herniated intervertebral disc has protruded through
the annulus fibrosis without separating from it16,17. The second, dehydration theory, hold that disc
regression is due to gradual dehydration and shrinkage18-20. The last mechanism, with the most extensive
research and the farthest influence, involves inflammatory reaction with neovascularization16,20,21. In
this view, the herniated disc, as a foreign body, induces an inflammatory reaction and
neovascularization leading to enzymatic degradation and phagocytosis of cartilaginous tissue21-23. It
appears that the vascular supply played a far more important role in resorption of the disc material21.
In order to obtain an improvement in neurological function, early surgical decompression of the
spinal cord is generally recommended for patients with BSS caused by cervical disc herniation.
However, decompression on the injured spinal cord during surgery may increase spinal cord damage24.
Previous studies showed that treatment should be conservative in the initial course of the sequestrated
type of disc herniation for at least 2 months before recommending surgical intervention unless severe
neurologic deterioration occurs25. In our patient, with conservative treatment, the symptoms begin to
ease about 2 months later, and complete relief after 10 months. But what should be taken into account
seems a certain amount of the risk of the occurrence of neurological deterioration when select the
conservative treatment. During the clinical course, what seems difficult is to predict which patient will
profit from conservative treatment and which patient will require surgery. Therefore, a further study
should be done to discover its real mechanism.

4 Conclusion
BSS caused by cervical disc herniation is extremely rare, therefore, detailed neurological
examination and careful medical history collection are essential for early diagnosis. More and more
studies have shown that cervical disc herniation have the potential to spontaneously regress through
conservative treatment. In our opinion, for appropriate patients, conservative treatment can be
considered for a few months before deciding on surgical treatment.
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