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Idiopathic spinal cord herniation (ISCH) is a rare disease. It especially occurs at the thoracic level thro-
ugh a ventral dural defect without a definite pathophysiology. More patients have been diagnosed 
recently because both technical quality and accessibility to magnetic resonance image have increa- 
sed. Symptoms of ISCH are related to anterior cord syndrome due to the location of cord herniation 
in the ventral portion. Progressive myelopathy and complete or partial Brown-Sequard syndrome 
are also commonly observed. Spinal cord reposition or dural defect repair are treatments of choice. 
We present a case of ISCH at T4-5 level of a patient whose symptom of chronic back pain turned into
Brown-Sequard syndrome. It was managed with surgical treatment, spinal cord reposition, and dural 
defect repair with an artificial dura patch. En bloc laminoplasty was also performed to prevent defor- 
mity and CSF leakage.
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Figure 1. Imaging features of ISCH. MRI T2 sequence showed fluid 
collection at dorsal portion of the T4-5 level with a sharp angulation
of the thoracic cord suggesting ventral protrusion of spinal cord.

INTRODUCTION

Herniation of the spinal cord specifically presents at the thoracic 
level through a ventral dural defect without a definite pathophysio- 
logy1,5-7. Since its initial description by Wortzman et al. in 1974, 
more patients have been diagnosed recently because both technical 
quality and accessibility to magnetic resonance imaging (MRI) have 
increased3,7,12. Its clinical symptoms show with progressive myelo- 
pathy including Brown-Sequard syndrome because the location of 
the cord herniation is at the ventral portion. About two thirds of cases 
occur in female patients with an insidious symptom onset3. Spinal cord 
reposition and dural defect repair with an artificial dura are the best 
surgical options.

We introduce a case of idiopathic spinal cord herniation (ISCH) 
at T4-5 level successfully managed with surgical treatment, spinal 
cord reposition, and dural defect repair. After reposition was done, 
en bloc laminoplasty at the T4-5 level was also performed to prevent 
cerebrospinal fluid (CSF) leakage with compression and preserve 
the function of muscles to reattach at the lamina, thus protecting from 
the outside environment after recovery from surgery.

CASE REPORT

A 42-year-old male without any underlying disease suffered from 
a progressive motor weakness and paresthesia. The patient complai- 
ned about his deteriorated symptoms from five months. These deterio- 
rated signs were progressive paresthesia, loss of temperature, sensa- 
tion for pain in his left lower extremities, and decreased motor grade 

on his right side. In physical examination, the patient’s motor grade 
was 4~4+ on both side which makes the patients hard to ambulate. 
Decreased right foot dorsiflexion with a grade of about 3 was also 
observed. Electromyography performed for intraoperative monito- 
ring (IOM) before surgical treatment suggested a central conduction 
defect on both lower extremities. A cervicothoracic junction MRI 
revealed ISCH at the T4-5 level and CSF collection at dilatated 
subarachnoid space. Both MRI and CT myelography were performed 
after admission for evaluation (Figure 1-2). Under general anesthesia, 
neuromonitoring with MEPs and SEPs was put in place and the 
patient was turned into a prone position. After identification of the 
thoracic level with a C-arm, total laminectomy was performed with 
a bone scalpel at T4 and T5 levels. Under the microscope, the dura 
was opened sagittally. After cutting ipsilateral dentate ligaments and 
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Figure 2. Sagittal and axial CT myelogram images demonstrating sharp
angulation of the thoracic cord, CSF fluid collection, and widening
of the dorsal subarachnoid space.

Figure 3. Intraoperative view under a microscope. Herniation of spinal 
cord and dural defect are also observed. Oval shaped 2cm size dural
defect and herniation was observed and there was no sign of adhe-
sion or inflammation and spinal cord swelling.

Figure 4. Simple pictures for intraoperative view while overlapping
the dura. The dura was wrapped with artificial dura. After wrapping, the
dura was tightly sutured with continuous suture to prevention recurre-
nce.

Figure 5. Follow-up MRI image after recovery from surgery. There was 
no recurrence of spinal cord herniation. Resolution of fluid collection
at the dorsal portion of spinal cord due to dilatation of subarachnoid
space is also observed. 

carefully pushing spinal cord towards the contralateral side, spinal 
cord herniation and dural defect were visible through the microscope 
(Figure 3). Oval shaped about 2 cm size dural defect and cord 
herniation without inflammation or adhesion was observed at the 
ventral portion of spinal cord. The margin was soft and there was 
no sign of spinal cord swelling. Using a micro-dissector, dural defect 
was explored and reposition of the herniated spinal cord was perfor- 
med carefully. An artificial dura was overlapped intradurally to cover 

the dural defect (Figure 4). Due to the size of dural defect, we decided 
to overlapping the defect with an artificial dura instead of suture. 
After overlapping, the dura incision was closed tightly with a contin- 
uous suture. No MEP or SEP alteration was noted during the entire 
procedure. Preserving the muscle’s function by reattaching the muscle 
to the reinserted bone after surgery for protection from external 
injury was considered (Figure 5).

Symptoms were improved after surgery. Paresthesia and motor 
weakness were improved and the patient was discharged at 7 days 
after the surgery. When the patient came to the hospital after dis- 
charge, there was no neurologic deficit postoperatively. MR image 
at the follow up showed no recurrence of spinal cord herniation 
(Figure 6).

DISCUSSION

Although ISCH is a rare disease, its diagnosis and treatment are 
important because it is one of spinal cord lesions that could be 
cured with surgical repositioning and dura repair. Diagnosis is usually 
done with MRI. Computed tomography-myelography can also be 
used based on radiographic features such as ventral herniation 
of the spinal cord, abnormal dilatation of the subarachnoid space, 
and contracture or torsion of the spinal cord1. 

Most clinical manifestations that can be observed in other cases 
are ipsilateral hemiparesis with sensory loss and vibration, loss of 
pain and temperature at the contralateral side, and Brown-Sequard 
syndrome. Some cases of bilateral motor weakness and bowel and 
bladder dysfunction have been reported1. In the present case, the 
patient’s initial clinical manifestation was a loss of sensory on the 
left side due to dysfunction of the lateral spinothalamic tract and 
progressive spinal cord herniation induced motor weakness of lower 
extremities. However, proprioception and vibration were relatively 
intact because the posterior portion of the cord was affected after 
progression of the spinal cord herniation. 
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The pathophysiology of idiopathic spinal cord herniation remains 
unclear. A few theories have been suggested. In these theories, 
the critical point is how dural defects are formed. A history of trauma 
may be the reason for idiopathic spinal cord herniation. This was 
first reported by Tekkok13. The author explained that a traumatic 
event 35 years ago might not have a large impact on the dural defect.

Repetition of minor trauma might cause idiopathic spinal cord 
herniation3. However, it has not been reported yet. Most cases of 
idiopathic spinal cord herniation are related to subarachnoid cysts 
because abnormal dilatation of the subarachnoid space is considered 
to be the result of cord herniation. Erosion of the dura due to com- 
pression has been reported as a cause of ISCH2,8. Another theory 
is a congenital defect of meninges. However, all cases reported 
in the past did not detect any spinal anomaly at other spine levels. 
Duplication of meninges in the inner layer at the ventral portion 
causing herniation and incarceration is also another theory11, but 
there is no affirmation of radiological or pathophysiological evidence.

Progression of the spinal cord herniation is sustained after the 
cord is placed on the dural defect point and adhesion is started4. 
Due to connecting of the subarachnoid and epidural space, CSF 
can move into the cyst by pulsation. When adhesion between the 
defect and cord is completed, pulsatile of CSF can push the cord 
out of the dura, resulting in spinal cord herniation10,13. Although 
several theories exist, its exact pathophysiology is still unknown which 
makes this patient’s cause of cord herniation uncertain. But we 
anticipated that repeated minor trauma which the patient did not 
recognize might cause cord herniation because there was no sign 
of inflammation and specific medical or trauma history. 

Thoracic spinal cord herniation has a couple common characte- 
ristics, including ventral herniation at levels T2-8 and subarachnoid 
cysts. Although the reason for the prevalence of idiopathic spinal 
cord herniation at the thoracic level is still an ongoing debate, 
its common physiologic characteristics are thought to be kyphosis 
and limited mobility compared to cervical and lumbar levels13. 

The treatment of choice for an idiopathic spinal cord herniation 
includes repositioning of the cord and repair of the dural defect 
with surgery. When repairing the dural defect, we used an artificial 
dura to overlap the defective area. However, depending on the 
size and shape, the dural defect may be sutured without overlapping. 
Also, recovered neurologic deficit was observed after surgery.

CONCLUSION

ISCH is not a common disease. With improving quality of imaging 
tools, it should be considered more for progressive myelopathy patients. 
Although progressive severe myelopathy might occur, it can be treated 
with surgical repositioning. Laminoplasty following a cord reposition 
and dura repair seem to be promising and helpful for preventing 

CSF leakage and potential deformity, protecting from environmental 
forces, and insulating against muscle hypotrophy following lamine- 
ctomy.  
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