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Abstract

Idiopathic Spinal Cord Herniation (ISCH) is a rare condition that primarily
affects the thoracic spine. It is increasingly recognised as a reversible cause
of myelopathy. The condition predominantly affects middle aged adults and is
characterised by an anterior dural tear through which the cord herniates. Despite
its characteristic radiological appearances the condition is often misdiagnosed.
We present two cases of ISCH and describe the treatment options. The literature
review also discusses important diagnostic features.
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Abbreviations

ISCH: Idiopathic Spinal Cord Herniation; MRI: Magnetic
Resonance Imaging

Introduction

The most common causes of spinal cord compression include
injury, degenerative processes and masses. Idiopathic Spinal Cord
Compression (ISCH) is an under-diagnosed cause of myelopathy.
ISCH is a rare condition of progressive myelopathy originally
described by Wortzman et al. [1]. The condition is characterised by
a ventral dural defect through which the spinal cord herniates, most
commonlyin the thoracic region [2]. The pathogenesis of the condition
remains unknown. ISCH is a potentially debilitating condition, which
when managed appropriately can be cured. We review two cases of
ISCH and discuss the common clinical presentations, diagnostic
features, treatment options and patient outcomes.

Casel

A 48-year-old female presented with right arm and left leg
parathaesia. Her medical history included depression. There was no
trauma prior to the onset of her symptoms, and the patient denied any
sphincter disturbance. A cerebrovascular event was ruled out and she
was discharged with neurology and neurosurgery outpatient follow-
up. Over the next 18 months her symptoms alternated between the
combination of right arm and left leg parathaesia to left arm and
right leg parathaesia. During this time repeated examinations were
generally normal, with an impaired sensation over C6-C8 dermatome
being the only sign that was recorded once. Neurophysiological
assessment was satisfactory and nerve conduction tests failed to
identify a peripheral nerve lesion. The first MRI scan was reported
as showing an anterior displacement of the cord at T4 related to an
arachnoid cyst. Further imaging revealed that the abnormality was
in fact an ISCH (Figure 1.1). The patient was also investigated for
multiple sclerosis due to a visual disturbance and positive family
history. The patient was managed conservatively, with follow up and
remained neurologically stable.

Case 2

A 47-year-old male presented with pain in the right shoulder.
His medical history included frequent urinary tract infections
and nephrectomy. The pain was associated with clicking and the

presence of electric shock like sensations. On examination there was
no weakness or sensory deficits, and coordination and reflexes were
intact. An initial MRI scan showed intradural high T2 abnormality
at the level of T2 causing extrinsic compression on the spinal cord
anteriorly. The patient was recalled for post gadolinium images which
demonstrated a lack of enhancement at the level of T2 meaning
that the abnormality was due to an anterior spinal cord herniation
(Figure 1.2). The symptoms resolved spontaneously within a couple
of months.

Discussion

Wortzman et al [1] reported the first case of ISCH in 1974. The
condition is characterised by a ventral dural defect of unknown
pathogenesis, through which the spinal cord herniates and it is most
frequently encountered between levels T3 and T7 [2]. Technological
advances in Magnetic Resonance Imaging (MRI) have resulted in
increased diagnoses. There are 175 cases of ISCH published to date
[3]. It is approximately twice as common in females with a mean age
of 49 years (range 12-75) at presentation. Interestingly, out of the 175
cases published to date there was only one paediatric case of ISCH
reported by Goetti in a 12 year old girl [4].

ISCH is most frequently encountered clinically as Brown-Sequard
syndrome, although other presentations such as monoparesis,
paraparesis, sensory impairment, bowel and bladder dysfunction,
impotence, chest and back pain have been reported [5-10]. Due to the
rarity of the condition, in combination with the variability of clinical
symptoms and misdiagnoses at presentation the mean duration of
symptoms before a diagnosis of ISCH is established is 40 months

Figures 1.1: T2 sagittal (a) and axial (b-d) with corresponding sagittals
demonstrating anterior bowing of the thoracic cord.
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Figure 1.2: T2 sagittal (a); T1 (b) pre and T1 (c) post contrast sagittals
showing anterior bowing of the thoracic cord without abnormal enhancement.

[3,5]. Differential diagnoses at presentation include disc herniation,
dorsal arachnoid cyst, transverse myelitis, arachnoiditis and intra-
or extra-dural mass [2,3,5]. A recent publication by Hawasli et al.
[11] presented 5 more cases of ISCH that were misdiagnosed. As
with the majority of cases in literature, these patients presented with
varying asymmetric neurological signs. All had lower extremity
weakness, and associated symptoms included pain, paraesthesia and
incontinence. In one of the patients there was ISCH 5 years prior to
the onset of symptoms before the progression of the abnormality
led to neurological deficits. Case 2 in our report demonstrated no
neurological signs that correlate with the patient’s MRI imaging.
However, as with the patient reported by Hawasli et al. [11], the
ISCH of case 2 may progress and lead to symptoms, equally there are
patients that have remained non-progressive [12]. Case 1 had sensory
impairments in her right leg which is often one of the first signs of
ISCH [13]. There were no MRI findings to explain the neurological
symptoms and signs of the upper limbs in both cases. Both cases in
this report do not show advanced ISCH signs and according to the
limited literature it is difficult to predict whether their ISCH will
progress.

MRI s the investigation of choice for diagnosing ISCH with typical
features demonstrated on both axial and sagittal images. Sagittal
images demonstrate expansion of the dorsal subarachnoid space,
and a ventrally displaced spinal cord with anterior C- or S-shaped
angulation. On axial images there is antero-lateral displacement of
the cord with loss of the normal intervening CSF signal [2-6]. These
features were classically seen in our cases series. The commonest
misdiagnosis reported in up to 45% of cases is a dorsal arachnoid
cyst [14,15]. Phase contrast MRI demonstrating normal CSF flow
dorsal to the herniated cord helps to exclude an obstructive lesion
and confirm the diagnosis of ISCH.

ISCH can be managed surgically or conservatively. Surgical
management involves reduction of the herniated spinal cord and
closure of the ventral dural defect with sutures. Other surgical
treatments described in literature include duraplasty, and widening
of the dural defect [10,16,17]. Out of the 175 cases of ISCH, 160
patients received surgical treatment, and 15 patients were managed
conservatively [2]. The main indications for surgical treatment were
progressive myelopathy or the presence of a motor deficit. Bearing
in mind the variable length of follow-up (1 - 216 months) and
the absence of a validated outcome score, review of the literature
identified that neurological outcome is reported as “improved”,
“unchanged”, or “worse”. The neurological outcome was unchanged
for all patients that were managed conservatively. In the 160 patients
that were managed surgically the neurological outcome improved for

120 (75%) patients, it remain unchanged for 28 (17.5%) patients, and
12 (7.5%) patients deteriorated following surgical treatment [2].

Conclusion — Teaching Point

ISCH is a rare cause of progressive myelopathy of unknown
pathogenesis with variable clinical presentations but with typical
features demonstrated on MRI. Sagittal images demonstrate
expansion of the dorsal subarachnoid space, and an anteriorly
angulated, ventrally displaced spinal cord. On axial images there
is antero-lateral displacement of the cord with loss of the normal
intervening CSF signal. Phase contrast MRI is crucial for excluding
an obstructive lesion and confirming the diagnosis of ISCH.
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