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Accepted: 05 Aug 2023 : Background and Importance: Idiopathic spinal cord herniation (ISCH), or spontaneous spinal cord
Available Online: 14 Nov 2023 herniation, is a rare but serious condition that can cause progressive myelopathy and irreversible

neurological deficits if left untreated. The condition is marked by the gradual herniation of
the spinal cord through a ventral defect in the dura, leading to compromised blood flow and
neurological deficits. Common symptoms include Brown-Séquard syndrome or asymmetrical
paraparesis. Treatment options typically focus on reducing the strangulated spinal cord and closing
the dural defect with a synthetic patch.

Case Presentation: We present the case of an adult woman with progressive asymmetrical
weakness of the lower limbs compatible with spastic paraparesis. Thoracic magnetic resonance
imaging (MRI) revealed characteristic features of ISCH at the T3-T4 level. Intraoperative
neurophysiological monitoring was used during the surgical intervention, which involved a 3-level
laminectomy, dura opening, excision of the dentate ligament, and reduction of the cord across
the dural defect. The defect was then filled with an autogenous piece of muscle, followed by the
closure of the defect with an artificial dural patch and dural closure. At the 6-month follow-up, the
patient showed favorable improvement.

Keywords: ' Conclusion: Patients with slowly progressive paraparesis or Brown-Séquard syndrome should
Idiopathic spinal cord . consider the possibility of ISCH as a potential cause, despite its rarity. In symptomatic cases, the
herniation, Thoracic spine, preferred treatment option often involves reducing the incarcerated spinal cord followed by
Thoracic myelopathy . covering the dural defect.
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¢ [SCH is a rare cause of slowly progressive thoracic myelopathy.
¢ The clinical presentation of ISCH typically includes slowly progressive paraparesis or Brown-Séquard syndrome.

¢ ISCH can be diagnosed based on its characteristic MRI features, which include ventral displacement of the spinal
cord and an enlarged dorsal subarachnoid space that mimics an intradural arachnoid cyst.

* In symptomatic cases of ISCH with progressive neurological deficits, surgical treatment involves reducing the spinal
cord and covering the dural defect with a synthetic dural patch.

Plain Language Summary

Idiopathic spinal cord herniation (ISCH) is a rare condition that happens when the spinal cord and its protective
covering protrude through a hole in the protective layer of the spine. This most commonly occurs in the middle of
the thoracic spine, between the T2 and T8 levels. Symptoms can include weakness or paralysis of the legs, loss of
sensation on one side of the body, or other neurological problems. It is important to diagnose and treat ISCH quickly
to avoid further damage to the nervous system. Treatment usually involves surgery to move the herniated spinal cord

back into place and repair the hole in the protective layer of the spine.

1. Background and Importance

diopathic spinal cord herniation (ISCH) is a rare

but potentially treatable cause of thoracic my-

elopathy that mainly affects middle-aged adults,

with a higher incidence in females [1-5]. It typi-

cally occurs in the thoracic spine, between the
T2 and T8 levels. With the advent of magnetic reso-
nance imaging (MRI) and increased awareness among
neurosurgeons and radiologists, there has been a grow-
ing recognition and reporting of this rare medical condi-
tion [6-9]. Since Wortzman and colleagues first reported
a case in 1974, over 250 cases have been published, in-
cluding two case reports from Iran [10-18]. Taghipour et
al. reported the first Iranian case in 2004, and Farrokhi
et al. reported a second case in 2023, both from Shiraz
[19, 20]. Clinical findings of this condition are typically
nonspecific, and patients commonly present with slow-
ly progressive paraparesis or Brown-Séquard syndrome
[10-20].

In order to achieve maximum reversal of the neuro-
logical deficits, it is mandatory to relocate the herniated
cord to its normal intradural position and close the dural
defect. We present the third instance of idiopathic spi-
nal cord herniation in an Iranian patient in this report,
along with an overview of the literature concerning the
diagnosis and treatment of this disorder [11-18].

2. Case Presentation

A 53-year-old woman with a three-year history of pre-
dominantly right-sided lower limb weakness and an un-
steady gait is presented. These symptoms had become
more pronounced in the last three months. Upon ex-
amination, apparent weakness of both lower extremi-
ties was noted, associated with bilateral lower limb
exaggerated reflexes, bilateral Babinski signs, and an
American Spinal Injury Association (ASIA) impairment
score of C, along with a vague sensory level up to T4.
Her MRI showed clear abnormal anterior displacement
of the spinal cord at the T3/T4 level (Figures 1A and 1B).
A computed tomography (CT) myelogram was utilized
to exclude cord displacement caused by an arachnoid
cyst, demonstrating the free passage of dye posterior to
the displaced spinal cord (Figures 2A and 2B).

After induction of anesthesia and intraoperative neu-
rophysiological monitoring, the patient was placed on
the operating table, and the T2/T3 level was deter-
mined by fluoroscopy. This was followed by a 2-level
laminectomy and dural opening. The dentate ligaments
were then incised, and with subsequent slight rotation
of the cord, reduction of the herniated segment of the
spinal cord was performed (Figure 3A). Thereafter, the
dural defect was filled with an autologous free muscle
graft (Figure 3B). The defect was covered with a long
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synthetic dural patch, and spinal cord wrapping was the
final step of the surgery before dural closure.

The postoperative period was uneventful. At the
6-month follow-up, the patient’s neurological condition
had significantly improved with an American Spinal In-
jury Association (ASIA) impairment score of D.

3. Discussion

ISCH is a rare etiology of progressive thoracic myelopa-
thy, with approximately 250 cases documented in the
literature [11-20]. It is more common in middle age
patients and more common in women than men, with
a mean age of 49 years (20-75 years) [11-18]. Ventral
dural herniation typically occurs between the T2 and T8
levels of the thoracic spine, with the most common lo-
cation being the mid-thoracic vertebral column [11-18].
The preponderance of disease manifestation in the tho-
racic spine can be explained by a combination of factors,
including the inherent thoracic kyphosis, which is a nor-
mal anatomical curvature of the spine, the natural an-
terior positioning of the spinal cord within the thoracic
cavity, the physiological movement of the thoracic spi-
nal cord as a result of heart pulsations, and the effects
of flexion and extension on the spinal cord.

Pathogenesis. Several theories have been proposed to
elucidate the pathophysiological basis of this phenom-
enon, encompassing congenital dural deficiency, post-
traumatic dural injury, pressure erosion of the dura ma-
ter by osteophytes, as well as adhesions between the
anterior thoracic spinal cord and surrounding structures.
[21-24]. However, despite these theories, the pathogen-
esis of spontaneous ventral dural defects and eventual
spinal cord herniation has remained controversial.

Clinical Presentation. Most patients typically show
signs of progressive myelopathy, which initially presents
with spastic paraparesis or Brown-Séquard syndrome
[1-6, 11-18, 25]. In a minority, the pathology may pres-
ent with sensory disorders, such as pain, numbness, or
sensory dissociation. Rarely, the condition can be diag-
nosed incidentally in MRI taken for other reasons.

Imaging. At present, MRI represents the most effi-
cacious modality for precise diagnostic evaluation of
ISCH. Notably, a typical hallmark of ISCH is represented
by ventral angulation of the thoracic spinal cord, con-
comitant with an enlargement of the subarachnoid
space posterior to the cord, as visualized on MRI scans
[6-9, 26-29]. Since the latter imaging feature is similar
to an intradural arachnoid cyst, for a definite diagnosis,
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phase-contrast MRI can be used in which the presence
of dorsal pulsatile cerebrospinal flow is in favor of ISCH
[30]. Computerized tomography myelography (CTM)
represents a potentially useful alternative modality for
the diagnostic assessment of ISCH. In computerized to-
mography myelography (CTM), ventral displacement
of the spinal cord and the presence of contrast agent
blockage or defects are suggestive of the presence of an
intradural arachnoid cyst.

Treatment. The treatment of ISCH has been ap-
proached through both conservative and surgical inter-
ventions. However, the optimal management strategy
for this condition remains unclear, as the natural his-
tory of ISCH has yet to be fully elucidated. Therefore,
individualized treatment plans should be formulated by
physicians to address the unique needs of each patient.
Generally, patients presenting with minimal neurologi-
cal deficits are recommended for conservative manage-
ment, along with periodic neurological evaluations [17].
In the literature, a conservative treatment strategy has
been advocated for patients with minimal and stable
neurological symptoms and has been reported in ap-
proximately 20 cases [17].

The primary aim of surgical intervention for ISCH is
to release the entrapped spinal cord and prevent the
recurrence of herniation. To this end, various surgical
techniques have been described, including the expan-
sion of the dural defect, direct repair of the dural de-
fect through suturing, and the use of autologous muscle
packing in conjunction with artificial dural patching,
with or without cord wrapping [1-5, 11-16, 18, 19, 31-
36]. The optimal surgical approach for ISCH is still a mat-
ter of controversy. Nevertheless, the utilization of an
artificial dural patch, with or without cord wrapping, has
potential benefits, such as reduced spinal cord manipu-
lation during surgery. However, in order to achieve a se-
cure reduction of the herniated spinal cord without any
associated neurological complications, it is imperative
to possess a thorough understanding of the underlying
pathological anatomy and to have extensive experience
in the application of microsurgical techniques. [11-16,
18, 19, 31-36].

Intraoperative monitoring (I0M) is essential in the sur-
gical treatment of ISCH, and neuromonitoring, in par-
ticular, transcranial motor evoked potentials can help
prevent intraoperative gross spinal cord manipulation
and inadvertent iatrogenic neurological deficits [37].
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Figure 1. Pre-operative sagittal (A) and axial (B) magnetic resonance imaging (MRI) T2W images showing clear abnormal anterior displace-
ment of the spinal cord at the T3/T4 level, a C-shaped kink, and atrophy

G 3
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Figure 2. Pre-operative sagittal (A) and axial (B) thoracic CT myelography images utilized to exclude cord displacement caused by an arach-
noid cyst, demonstrating free passage of dye posterior to the displaced spinal cord

Figure 3. Intraoperative photographs of the spinal cord showing the dural defect exposed by a slight rotation of the cord (A), followed by
the reduction of the herniated segment of the spinal cord (B)
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Outcome. According to Summers et al., 74% of the
surgically treated cases improve postoperatively where
24% remain unchanged and 8% become worse [38].
Surprisingly, the ultimate outcome and neurological
improvement are more favorable in the patients pre-
sented with Brown Séquard syndrome than those with
spastic paraparesis [11-16, 18, 19, 31-40].

4. Conclusion

This case highlights the importance of considering
ISCH in patients presenting with slowly progressive my-
elopathy, such as paraparesis or Brown-Séquard syn-
drome. The MRI features of ventral displacement of the
spinal cord and an enlarged dorsal subarachnoid space
are pathognomonic for ISCH. Surgical intervention with
reduction of the spinal cord and coverage of the dural
defect with a synthetic dural patch is the treatment of
choice in symptomatic cases with progressive neuro-
logical deficits.

From a medico-legal standpoint, it is essential to in-
form patients and their relatives that with proper and
early surgical intervention, only 75% of patients im-
prove, while in 25% of cases, symptoms may remain
unchanged or worsen. Approximately 20% of cases
show no change in neurological status and the disease
stabilizes. Unfortunately, in 5% of cases, the condition
worsens after surgery.
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