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Decompressive Surgery in a Patient

with Posttraumatic Syringomyelia
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Posttraumatic syringomyelia may result from a variety of inherent conditions and traumatic events, or from some combination of these. Many
hypotheses have arisen to explain this complex disorder, but no consensus has emerged. A 28-year-old man presented with progressive lower
extremity weakness, spasticity, and decreased sensation below the T4 dermatome five years after an initial trauma. Magnetic resonance
imaging (MRI) revealed a large, multi-septate syrinx cavity extending from C5 to L1, with a retropulsed bony fragment of L2. We performed an L2
corpectomy, L1-L3 interbody fusion using a mesh cage and screw fixation, and a wide decompression and release of the ventral portion of the
spinal cord with an operating microscope. The patient showed complete resolution of his neurological symptoms, including the bilateral leg
weakness and dysesthesia. Postoperative MRI confirmed the collapse of the syrinx and restoration of subarachnoid cerebrospinal fluid (CSF)
flow. These findings indicate a good correlation between syrinx collapse and symptomatic improvement. This case showed that syringomyelia
may develop through obstruction of the subarachnoid CSF space by a bony fracture and kyphotic deformity. Ventral decompression of the
obstructed subarachnoid space, with restoration of spinal alignment, effectively treated the spinal canal encroachment and post-traumatic

syringomyelia.
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INTRODUCTION

Posttraumatic syringomyelia is a complicated disorder
that involves a cystic or tubular cavity formed in the spinal
cord after spinal injury. Progressive pain, loss of sensorimotor
function, and bladder dysfunction characteristically follow
the initial trauma by several years. Despite controversy sur-
rounding the pathogenesis, cyst formation is believed to
involve many factors, including hematoma, necrosis, lique-
faction of the cord, arachnoiditis, and myelomalacia'®'.
Cephalocaudal extension of the cavity may result from the
“slosh and suck” phenomenon'”.

Posttraumatic syringomyelia has been treated by syringo-
tomy or by syrinx diversion operations such as the syringo-

arachnoid shunt, syringo-peritoneal shunt, or syringo-
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pleural shunt®**"”. However, shunt-related complications
[e.g., obstruction, infection, adhesion, cerebrospinal fluid
(CSF) over-drainage] may impede neurological improve-
ment, requiring a shunt revision surgery””'"”. Some authors
report that decompression laminectomy, involving creation
of a wide opening in the subarachnoid space, is more effec-
tive than other shunt diversion surgeries®'*'?.

Our report concerns a patient with a spinal canal obstruc-
tion, not corrected at the time of trauma, and syringomyelia,
observed five years later. We performed extradural osseous
decompression to treat the syringomyelia, and the patient
showed neurological improvement with collapse of the
Syrinx.

CASE REPORT

A 28-year-old man presented with lower extremity weak-
ness, spasticity, and numbness that had been progressing
over the previous 12 months. He had experienced a five
meter fall at work six years before he came to the hospital.
He suffered severe back pain at the time of the fall, but felt
no weakness. Magnetic resonance imaging (MRI) revealed
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no spinal cord injury except for a fractured L2 vertebral
body. He underwent a posterior thoracolumbar fixation
from T12 to L3 to treat the L2 burst fracture, with no
aftereffects other than mild back pain. In the subsequent
five years, however, he experienced progressive weakness in
the lower extremities and decreased sensation below the
T10 dermatome. He underwent a second surgery at another
hospital to remove a posterior screw, after which a thora-
columbar MRI showed a large syrinx extending from T2 to
L1. By that time, the weakness in both lower extremities
had worsened. Although he could still walk without sup-
port, he had, in the eight months prior to entering the other
hospital, experienced many stumbles. He was referred to
our institution for further management.

On examination, the patient had decreased feeling to
light touches and pinpricks below the T4 dermatome area.
The patients gait also appeared to be ataxic and spastic.
Strength testing of both lower extremities revealed weakness
in the hip (4/5), knee (4/5), ankle (4/5), and big toe (4/5).
Deep tendon reflexes were increased in the knee jerk and
ankle jerk responses. Babinskis sign and ankle clonus were
positive. Repeated MRI findings showed a large, multisep-
tate, non-enhancing syrinx from C5 to L1, with a bony
fragment retropulsed from L2. The spinal cord was expand-
ed, with compression estimated to be 56.4% at L2 (Fig. 1).

The clinical diagnosis was posttraumatic syringomyelia

Fig. 1. A 28-year-old man had progressive paraparesis five years after a fall.
He complained of weakness in the lower extremities and decreased
sensation below the T10 dermatome. A : Magnetic resonance images show
a large multiseptate syrinx from C5 to L1, with a bony fragment retropulsed
from L2. The spinal cord is expanded over the fractured L2 vertebra. B :
Computed tomography shows the retropulsed bony fragment at the
fractured L2 vertebra, and spinal curvature reveals the kyphotic deformity.

and a burst fracture of L2. We considered several surgical
interventions, including syringotomy, shunt diversion, de-
compressive laminectomy and expansible duraplasty, and
correction of the spinal deformity from the ventral side.
Since the spinal canal stenosis had resulted from a bony
intrusion, normal CSF circulation was hindered. We per-
formed an L2 corpectomy to decompress the epidural space
of the ventral spinal canal and a wide decompression of the
ventral dural space. We also performed an L1-3 interbody
fusion using a mesh cage and screw fixadon (Fig. 2A).

The patient showed gradual neurological improvement,
notably in bilateral leg weakness and dysesthesia, at follow-
ups three, six, and 12 months after surgery. Three months
after the surgery, MRI showed a marked decrease in syrinx
size, with re-establishment of normal subarachnoid CSF
flow (Fig. 2B). At two years post-surgery, the patient had
recovered full motor ability in both lower extremitdes, except
for residual hypesthesia of the L2 dermatome. The last

pression in the ventral dural space of the spinal cord in the region of the L2
vertebral fracture, with improvement in the spinal stenosis. B : At three
months post-surgery, magnetic resonance images show a marked reduction
in the syrinx and improvement in cord signal changes from the rostral to
caudal regions.
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Fig. 3. A : Magnetic resonance (MR) images at 12 months after decom-
pressive surgery show some improvement in cord diameter and signal
intensity. B : T1-weighted MR images show almost complete disappearance
of the syrinx two years after surgery.

follow-up MRI confirmed that the syrinx had collapsed
(Fig. 3). These findings indicate a good correlation between
syrinx collapse and symptomatic improvement.

DISCUSSION

Syringomyelia was first described by Bastian in 1867.
Post-traumatic syringomyelia has been increasingly reco-
gnized since the first report by Holmes in 1915". The time
of onset may range from two months to 36 years (five years,
in our patient) after the initial trauma*'?. Clinical symptoms
include sensory loss, radical pain, spasticity, muscle weakness,
urinary bladder dysfunction, and autonomic disorders such
as hyperhidrosis. Among patients with spinal cord injuries,
only 0.3-3.2% typically develop syringomyelia'>'*.

The pathogenesis of syringomyelia is unclear. Cho et al.”
assert that the syrinx can develop at the injured site through
scarring of the arachnoid, and they demonstrated in an
experimental model that obstruction of the CSF pathway
and subarachnoid obstruction by adhesive arachnoiditis
play a prominent role in posttraumatic syringomyelia®.
These studies support the hypothesis that disturbances of

cerebrospinal fluid flow within the subarachnoid space may
generate posttraumatic syringomyelia. As posttraumatic
syringomyelia can develop from an obstructed subarach-
noid at the area of injury, we think that treatment should
focus on relieving the blocked space. In our case, the suba-
rachnoid space was obstructed by bony particles, and the
reflection of CSF pressure was produced in proximity to the
obstruction. This consequently distended the spinal cord
above the obstructed canal. We performed an L2 corpec-
tomy, without syrinx drainage, to release the subarachnoid
obstruction, and the collapse of the syrinx spontaneously
followed.

We propose that a syrinx may develop if; as in our patient,
cord compression persists for several years after the initial
injury. Although syringomyelia is not easily prevented, cor-
rection of CSF blockage and decompression of the spinal
cord in the initial post-injury surgery may help to avoid the
tethering of the spinal cord and the formation of a syrinx. If
the obstructed subarachnoid at the injury site is not cor-
rected, follow-up MRIs should be performed to monitor
the condition of the spinal cord.

When the anatomical distortion or obstruction of the
subarachnoid space has been remedied, as described herein,
CSF flow dynamics may normalize and the syrinx may dec-
rease in size or disappear altogether, providing symptomatic
relief for the patient. We believe that restoration of normal
CSF circulation and cord traction may obviate the need for
a shunt.

CONCLUSION

We propose that posttraumatic syringomyelia may arise
from the disturbance of normal cerebrospinal fluid flow
within the subarachnoid space caused by various factors
after trauma. In the patient described here, we released the
blockage of the subarachnoid space by removal of the frac-
tured bone. Surgical realignment without syrinx drainage
reinstated normal CSF circulation, and the syrinx comple-
tely vanished. This case shows the importance of decom-
pression and reconstruction of the spinal subarachnoid
space in patients with posttraumatic syringomyelia.
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