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Idiopathic Spinal Cord Herniation Presented as
Brown-Sequard Syndrome : A Case Report and Surgical
Outcome
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Spinal cord herniation is a rare condition that has become increasingly recognised in the last few years. The authors report a case of idiopathic spi-
nal cord herniation in a 33 year old woman performed with progressive Brown-Sequard syndrome. The diagnosis was made on MR imaging. After
repairing the herniation, the patient made a gradual improvement. Potential causes are discussed, including a possible role of dural defect. In con-
clusion, idiopathic spinal cord herniation is a potentially treatable condition that should be more readily diagnosed that increasing awareness and

improved imaging techniques.
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INTRODUCTION

Idiopathic spinal cord herniation (ISCH) is a very rare condi-
tion causing spinal cord myelopathy and approximately 180
cases have been reported since Wortzman et al.” reported the
first case™. Although various hypotheses were formed, patho-
physiology and treatment still remain uncertain. ISCH usually
occurs from T3 to T7 by spontaneous herniation of the spinal
cord through anterior or antero-lateral dural defect®. The
most common clinical presentation is Brown-Sequard syn-
drome, which has shown improvement through surgical treat-
ment in many cases*****”. We found that three cases of ISCH
have been reported and surgical treatment was applied in only
one case in South Korea'"'*'”, We present a case diagnosed as
ISCH accompanied by Brown-Sequard syndrome and treated
with surgical repair.

CASE REPORT

A 33-year-old woman visited our hospital for slowly develop-
ing left leg weakness for 3 month without history of trauma.
She also had progressive right side paresthesia which had devel-
oped six years ago. At that time, she had orthostatic headache

and examinations to find cerebrospinal fluid (CSF) leakage were
performed to rule out spontaneous intracranial hypotension
(SIH) at another university hospital. However, there were no spe-
cific findings and orthostatic headache improved spontaneous-
ly. She has been suffering from nocturia and residual urine
sense for five months with no sign of defecation disorder. Neu-
rological examination revealed some indications of Brown-Se-
quard syndrome, such as decreased pain and temperature sen-
sation (70/100) in the region below right T4 dermatome and
muscular weakness (Grade IV) and a poor tactile and vibration
sense (70/100) in the region below left T4 dermatome. Deep
tendon reflex (DTR) was increased in both lower limbs. The
blood test showed no specific finding. Initial MRI showed left
antero-lateral displacement of the thoracic spinal cord in T3-4
with expanded subarachnoid space, but there was no abnormal
signal change within the spinal cord (Fig. 1). With the diagnosis
of ISCH, we performed T3 total laminectomy and found that
spinal cord was herniated through the dural defect on the left
antero-medial side of T3 level (Fig. 2). After reduction of herni-
ated spinal cord into intra-dural space, we patched dural defect
with Tacho-comb"” both intradurally and extradurally (Fig. 2).
Postoperatively, the patient’s symptoms gradually alleviated.
Decreased pain and temperature sensation improved by 90%
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Fig. 1. A and B : Axial and sagittal T2-weighted MRI shows transdural left side ventrolateral herniation of the spinal cord at the level of the T3—4 inter-
vertebral space. C and D : After 2 weeks, post-operative MRI shows correction of spinal cord herniation.

Fig. 2. A : An intra-operative photograph shows the herniated cord seg-
ment. B : Duroplasty was performed using a Tacho-comb®.

and left side weakness was restored to full muscular strength af-
ter 10 days. Dysuria due to the neurogenic bladder was slowly
cured and was fully recovered approximately 6 months later.

DISCUSSION

ISCH that occurs without surgery or injury as in this case is
very rare'”. While several surgical cases of the condition have
been reported, a definite mechanism of ISCH has not yet been
found. The mean age of the patients was reportedly 49 years,
ranging from 22 to 78, and there were about two times more fe-
males than males**”. The most frequently reported clinical
symptom was Brown-Sequard syndrome (75%), which devel-

oped slowly in most cases. It took patients 4.25 years on average

(from 6 months to 20 years) to get surgery after appearance of
symptoms*****. ISCH occurs mainly between T4 and T7, ven-
trally or ventrolaterally to the dural membrane and some find-
ings related to ISCH could be observed mostly by sagittal
MRI&ZQ.
The cause of ISCH has not been firmly established; however,
a variety of mechanisms have been postulated, including minor
or unrecognized trauma”**”, congenital meningeal malforma-
713232 and dural erosion due to a
calcified disc or osteophyte™**”. Among patients, dural defect
is most frequently found in the thoracic spine, probably because
the thoracic spine is located more ventrally than cervical or the
lumbar vertebrae due to normal curvature of the entire spine
and its’ remarkable forward and backward movements of the

tion*”*", CSF flow pulsation

spinal cord along with cardiovascular exercises”******”. The
thoracic spine has less movement than the other spinal regions
and it appears that great pressure is exerted on its ventral dural
membrane due to the pulsatile CSF flow, which is very likely to
cause a wider ventral dural defect and, ultimately, ISCH*"****?,
In some cases, ISCH was accompanied by a calcified disc or os-
teophyte, which appears to cause dural defect ventrally and then
ISCH in the same mechanism*****”. In our case, although we
failed to obtain the prior medical record or image from the oth-
er hospital, the history of paresthesia accompanied by ortho-
static headache implies that dural defect existed along with or-
thostatic headache, which was relieved from a the decrease in
CSF leakage as ISCH led to the plug of the injured region.

Tsu et al."” suggested that the ventral dural membrane gradu-
ally became get thinner due to the pressure of the spinal cord,
which was caused by a dorsal arachnoid cyst. Since then, several
cases in which patient’s symptoms improved better after remov-
al of the arachnoid cyst with a surgery of the dorsal ventral du-
ral membrane have been reported"*”. However, it is difficult to
explain ISCH with arachnoid cyst alone because it has been
found only in about 17% of cases. Sioutos et al."” and Wada et
al.* reported that removal of arachnoid cyst alone led to no
change and that ventral dislocation of the spinal cord persisted
even after pressure from the cyst was relieved. Ewald et al.” re-
ported that spine MRI showed no specific finding in the early
stage of patients with Brown-Sequard syndrome and follow-up
MRI and CT myelogram, both of which were used after the
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condition had worsened, finally discovered ISCH. Therefore, it
is reasonable to say that the condition is acquired, instead of oc-
curring congenitally.

While the symptom and idiopathic ISCH occurred with the
history of traumas in some cases, traumatic or iatrogenic defect
is mainly located dorsally to the cervical vertebrae. Also, there
was no notable spinal lesion or neurological symptom although
trauma was serious enough to cause injury in the dural mem-
brane™**. Tt is therefore difficult to regard trauma as a cause
of the condition.

In addition, some Japanese authors noted that while congeni-
tally duplicated dural membranes were located ventrally to the
spinal cord, damage to the inner membrane caused ISCH into
the space between the two membranes™".

ISCH can be confirmed by MRI on the basis of clinical find-
ings : ventral obstruction and dorsal expansion of the subarach-
noid space as well as ‘C’ deformity due to the forward move-
ment of the thoracic spinal cord have been observed. Spinal
cord shrinkage was found in some cases, though not in this
case. It can be diagnosed in its early stage by CT myelography
as well as by phase-contrast cine MRI*'****,

There are surgical and conservative treatments; in the surgi-
cal treatment, posterior approach laminectomy is used to relax
the spinal cord properly and to return it to the normal location
while either primary suturing or duroplasty is applied to the re-
gion of dural defect. Wortzman et al.’, who reported the first
case of ISCH, used primary suturing. But ISCH occurs ventrally
or ventrolaterally to the dural membrane, so it is difficult to se-
cure a clear view in making a posterior approach and to avoid
damage of the spinal cord by operating it excessively. Primary
suturing was actually used in many cases in which the condi-
tion worsened postoperatively. To avoid this, duroplasty using
either muscle fascia or a patch was performed in several cases
but there was ongoing debate™**"”. In this case, T3 total lami-
nectomy was done for relaxing the spinal cord, then a Tacho-
comb” was used in performing duroplasty in the intra- and ex-
tra-dural spaces and then covered by Tisseel” (Fig. 2). Tacho-
comb"” is a sterile ready-to-use absorbable fibrinogen/thrombin-
coated collagen patch. When applied to wet tissue surfaces, the
coagulation factors dissolve and form a stable fibrin clot which
tightly glues the collagen fleece to the tissue surface. In many
literatures, Tacho-comb"” was used to sealing air leakage site of
lung, bleeding vessels, even cardiac rupture and it was efficient
and safety compared with surgical suturing or stapling'>'"*”.

Massicotte et al."” reported on follow up of eight patients, who
did not undergo surgery due to a mild condition. They also found
that another four patients showed no change in their condition
and that other patients received surgery from aggravated condi-
tion, but no notable improvement. Summers et al.”” reported that
no neurological change was found even 33 months later on average
among 15 patients with mild symptoms. These results may imply
that it is possible to use conservative treatment for mild ISCH.

Outcome is favorable in most patients with Brown-Sequard

syndrome : 90% of the patients showed improvement, with

muscular strength showing the most remarkable recovery, but

. . . . . 6,8,20,27
paresthesia or numbness signified incomplete improvement®****?”,

Patients complaining of spastic paraplegia were less likely to see
their condition get better and a few patients worsened postop-
eratively, probably due to spinal cord injury caused by the ex-
cessive operation of the spinal cord®**”. In this case, the pa-
tient’s muscular strength, sensation, and dysuria improved
postoperatively. Ventral and dorsal subarachnoid spaces were
normalized, and forward dislocation of the spinal cord im-
proved, as confirmed by MRI two weeks postoperatively (Fig. 1).

CONCLUSION

Myelopathy due to spinal cord herniation is very rare but is
an important condition to be identified among patients com-
plaining of Brown-Sequard syndrome; if diagnosed properly,
the condition is expected to improve neurologically by surgical
treatment.
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