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Case Report

Reduction of caudal traction force using dural sac opening rather than
spinal cord detethering for tethered cord syndrome caused by

lipomyelomeningocele: a case report
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Abstract BACKGROUND CONTEXT: A few reports h
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ave addressed tethered cord syndrome. Detethering
surgery has been performed in these cases because abnormal tension on the spinal cord causes neu-
rologic and urologic symptoms.
PURPOSE: To discuss the surgical treatment of tethered cord syndrome with the belief that the
tension on the cord can be decreased by shifting tethered cord to the dorsal side.
STUDY DESIGN: A patient with tethered cord syndrome was surgically treated by shifting the
tethered cord to the dorsal side by harnessing the lumbar lordosis instead of detethering.
METHODS: We performed surgery to shift the tethered cord to the dorsal side by harnessing the
lumbar lordosis to decrease the tension on the spinal cord.
RESULTS: The tethered cord that was pressed to the ventral side because of a lipoma was shifted
dorsally by laminectomy and opening of the dural sac. Pain and numbness were alleviated imme-
diately after surgery.
CONCLUSIONS: The method used in the present case, that is, shifting the tethered cord and lip-
oma to the dorsal side by harnessing the lumbar lordosis instead of detethering, is a viable treatment
option for tethered cord syndrome. � 2014 Elsevier Inc. All rights reserved.
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Introduction

Although a few reports have addressed tethered cord
syndrome, almost all of the cases were treated surgically
by detethering [1–9]. Instead of detethering, we performed
surgery to reduce the caudal traction force of the tethered
cord by opening the lamina and dural sac and shifting the
tethered cord to the dorsal side by harnessing the lumbar
lordosis. Hence, we report the case of a 58-year-old woman
who suffered from pain and numbness in the posterior low-
er limbs and soles that was caused by a tethered cord in a
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lipomyelomeningocele. The patient underwent surgical
shifting of the cord to the dorsal side. With the belief that
shifting of the tethered cord to a bowstring orbit could be
a viable surgical treatment option for tethered cord syn-
drome, we discuss the clinical features of this case.
Case report

In April 2009, a 58-year-old woman presented at our hos-
pital with pain and numbness in the posterior side of her low-
er limbs and soles and urinary dysfunction that had begun 40
years before presentation. She became conscious of worsen-
ing pain and numbness without a trigger 2 years before pre-
sentation. Although she was treated at other hospitals,
including urology departments, before our own, her pain,
numbness, and urinary dysfunction had not shown improve-
ment. She experienced bilateral pain and numbness in the
buttocks, calves, and soles. Neurologic examination showed
both hypalgesia and paresthesia in both sides of S1 and below
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Fig. 1. Magnetic resonance imaging of the lumbar spine. (Left) Sagittal plane, T2-weighted sequence before surgery. The image shows the tethered cord and

lipomyelomeningocele. Lipoma occupied the spinal canal space at the level of the L4 vertebra and below. The tethered cord was shifted to the ventral side by

the lipoma (arrow). (Middle) Sagittal plane, T2-weighted sequence 1 week after surgery. The tethered cord that had been pressed to the ventral side was

shifted dorsally (arrow). (Right) Sagittal plane, T2-weighted sequence 1 year after surgery. Hematoma disappeared as compared with the image taken 1 week

after surgery. The tethered cord and lipoma have shifted further to the dorsal side.
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the dermatome. The patient’s gastrocnemius and flexor hallu-
cis longus muscles exhibited slight weakness. The results of
the straight-leg-raising test were negative for both legs. She
had a typical deformity in her foot—a crooked toe. The pa-
tient often had a desire to urinate, but experienced weakness
in urination power. She had previously undergone treatment
with nonsteroidal anti-inflammatory drugs and urologic
medications, but these had not been effective. Magnetic res-
onance imaging (MRI) revealed a tethered cord and lipomye-
lomeningocele (Fig. 1, Left). The lipoma occupied the spinal
canal space at the level of the L4 vertebra and below. Com-
puted tomography revealed aplasia of the sacral lamina.
Fig. 2. Photograph of dural sac and lipoma. (Left) The L3, L4, and L5 laminae

shown (arrow). (Right) The dural sac was cut longitudinally from the height of

within the dural sac extruded because of its internal pressure. D, dural sac; L, li
Instead of detethering, we performed surgery to reduce
the caudal traction force of the tethered cord by opening
the lamina and dural sac and shifting the tethered cord to
the dorsal side by harnessing the lumbar lordosis. A dorsal
incision was made over the lumbar and sacral spine from
L3 to S2 vertebrae, and the lamina and lipoma were exposed
by retracting the back muscle. The L3, L4, and L5 laminae
were resected to observe the dural sac. The margin of the du-
ral sac where the lipoma protruded was confirmed (Fig. 2,
Left). The dural sac was cut longitudinally from the height
of the L3–L4 disc to the margin of the protruding lipoma.
The remaining lipoma that was compressed within the dural
were resected. The margin of the dural sac where the lipoma protruded is

the L3–L4 disc to the margin. The remaining lipoma that was compressed

poma.
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sac was extruded by its internal pressure (Fig. 2, Right). The
margin of the dural sac and the expanded lipoma were cov-
ered with an absorbable polyglycolic acid felt (Neoveil;
Gunze Limited, Kyoto, Japan) and fibrin glue (Bolheal; Tei-
jin Pharma Limited, Tokyo, Japan). The tethered cord that
had been pressed to the ventral side was shifted dorsally as
observed in MRI 1 week after surgery (Fig. 1, Middle).

The patient’s pain and numbness was alleviated immedi-
ately after surgery. Although she experienced an improve-
ment in frequent urination, urodynamic evaluations did
not reveal an obvious improvement after surgery. The teth-
ered cord was gradually shifted to the dorsal side, and the
caudal traction to the cord appeared to be reduced on
MRI performed 1 year after surgery (Fig. 1, Right). The
follow-up period was 4 years, and no report of lower limb
pain has since been made by the patient.
Discussion

The diagnosis of tethered cord syndrome includes ge-
neric description of some forms of anchoring of the distal
spinal cord by inelastic structures, such as a myelomenin-
gocele, low-lying conus, or tight filum [2–5]. Abnormal
tension on the spinal cord causes neurologic and urologic
symptoms. The symptoms of tethered cord syndrome are
hypothesized to be caused by a reduction of spinal cord
blood flow as a result of increased tension on the spinal
cord [9]. It is reasonable to decrease this tension by dete-
thering the spinal cord for the treatment of this pathology.

Tethered cord syndromewas initially consideredapediatric
disease. Although the symptoms of tethered cord syndrome
appear during the growth period, accompanying an increase
in height, some patients experience worsening symptoms in
adulthood. The adult-onset form was speculated to be influ-
enced by increased lipoma, accompanied by the increase in
weight. The prognosis for adult-onset tethered cord syndrome
is poor when treated by conservative methods [10]. Detether-
ing surgery has been reported to improve for adult-onset teth-
ered cord syndrome [11–13]. According to previous reports,
back and lower limb pain and muscle weakness in the lower
limbs show recovery after detethering surgery. However, uro-
logic dysfunction often persists after this surgery.

In the present case, we performed surgery to reduce the
caudal traction force of the tethered cord by opening the
lamina and dural sac and shifting the tethered cord and lip-
oma dorsally by harnessing the lumbar lordosis instead of
detethering. The principle of the present method has simi-
larities to laminoplasty for cervical myelopathy caused by
spondylosis or ossification of the posterior longitudinal lig-
ament. Laminoplasty is more effective for lordotic align-
ment cases than for kyphotic cases of myelopathy [14].
Although the main purpose of cervical laminoplasty is de-
compression of the spinal cord, the tension of the spinal
cord influences recovery. The posterior shift of the spinal
cord was observed to be insufficient in the kyphotically
aligned spine after posterior decompression [14]. Lumbar
lordosis increases when symptoms worsen in children with
lipomyelomeningocele [6–8]. Because the lumbar spine
usually has a lordosis, and the lordosis increases in tethered
cord syndrome patients, the tethered cord can be shifted to
the dorsal side in most cases and can be a treatment option.

Bowman et al. [1] reported that muscle power in the lower
extremities was improved by surgery in 70% of tethered cord
syndrome cases. Stavrinou et al. [15] also reported that dete-
thering benefits tethered cord syndrome cases with respect to
pain, neurologic function, and urodynamics. However, they
concluded that surgical management should be indicated by
a thorough multidisciplinary approach and be performed by
an experienced neurosurgeon. It is not a simple procedure to
detect the anchoring of the distal spinal cord in the dural sac.
Haro et al. [16] have recommended intraoperative spinal cord
monitoring to avoid injury to fine sacral nerves because func-
tional neural elements are often embedded within the lipoma-
tous tissues. We would, therefore, like to suggest the present
method, that is, shifting the tethered cord and lipoma to the
dorsal side by harnessing the lumbar lordosis instead of dete-
thering, as a treatment option for tethered cord syndrome.
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