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DISTRACTION ARTHRODESIS FOR LUMBAR SPINAL
STENOSIS DUE TO SOFT TISSUE PROBLEMS

Kao-Wha Chang, Chih-Cheng Chen, Chua-Pei Lee,
Wen-Chung Fung, Van-Kon Mon.

Theoretically, lumbar s

al stenosis due to soft tissue problems

only, such as bulging disc, hypertrophied yellow ligament, can be
adequately decompressed by dircet distraction, and maintain the
decompressive effect temporarily and permanently by rigid internal

fixation and bilateral posterolateral fusion, without extensive decom-
pressive laminectomy. This method avoids deliberate encroachment
into the spinal canal by decompressive lamincetomy and its complica-

tions and sequela. We presented a patient with lumbar spinal stenosis
whose symptoms were clearly due to soft tissue problems. We treated

the patient by t}

way, The patient remained markedly improved

the postoperative follow-up period for over § months. In reviewing

the literature, we did not find any

imilar method to treat (

prob-

lem, We believe this is another alternative method of treatment
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Surgical treatment of lumbar spinal
stenosis includes complete and adequate
decompression in all directions, Tongitudi-
nal decompression incision of the dura
mater (except for arachnoid membrane)
with free fat transplantation for severe
redundant roots, with or without fusion.
The decompression must be extensive and
thorough, Care must be taken to avoid
damage to the dura or newral tissue,
Adhesion, instability and arachnoiditis
are usually the possible sequelae and are
difficult to treat

In the majority of patients, the com:
mon tissue causing stenosis appeared to
be protrusion of soft tissue which include
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dise, ligamentum flavum’ and redundant
roots.? Distraction force can stretch these
soft tissue off the lumbar spinal canal
and thus the canal can be enlarged. This
effect of decompression can be
maintained temporarily by rigid internal
fixation and permanently by bilateral pos-
terolateral fusion. This way of treatment
avoid the tenuous decompressive
Taminectomy
incision of dura mater and their complica:
tions and sequelae. The following case
will prove the truth of the theory and the
rationales will be discussed
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CASE REPORT

A 47-year-old woman
with a history of low back pain of two
vears duration, Eight months prior to
admission, she noted pain appearing dur
ing walking but relieved by resting. The
patient denied suffering from trauma or
previous  similar episodes. Physical
exaination was unrevealing. Mator stren
gth, sensation and reflex were normal
The circulation of both legs was normal
There i no signs of organic discase of
the nerves, The straight leg raising test
revealed negative.

She could not walk more than 50
meters. Flexion and resting could relieve

presented

the lex pain of claudication, but exten-
sion would exaggerate the pain, Muscle
weakness, sensory deficit and loss of re-
flex of both leg were noted immediately
after claudication but subsided as the
patient’s symptoms disappeared,  She
could pedal the stationary bieyele “end-
iessly” in a lumbar flexion position
Fig.1 showed the plain radiographs of the
lumbar spine. No facet arthrosis or pos
terior vertebrae body osteophyte were,
found, Using Eisenstein method for local
zing the border of the spinal canal to
measure the mid-sagittal canal diameter
showed normal dimension, Flexion-exten.
sion film of lumbar spine showed appar.
ent spondylolisthesis at both L3-L 4 and
Li-L5 levels during flexion, (Fig. 2)
Myelogram showed block at L3-L 4 and
L4-L5 levels (Fig. 3). CT scans showed
severe stenosis due to bulging discs at
L3Lgand LiL5 levels but no facet
enlargement o osteophytes were found
(Fig. 1)

Since the patient failed to improve
symptoms by conservative treatment in
the hospital for § weeks, surgical treat
ment was considered indicated, Accord
ing to the roentgenographic evidence, we
believed the symptom of lumbar spinal
stenosis of this patient was due to soft
tissue problems only. So direct distrac.
tion and rigid fixation with Spinal Rod
“Plate and transpedicular screws system
which is @ three-column based newly
designed spinal instrumentation, and
allows contouring of lordosis into the rod
~plate in combination with disteaction
force (to be published), and bilateral pos.
terolateral fusion from L3 to L5 were
decompressive
Fig. 5)
She was permitted and encouraged to am-
bulate while wearing a lumbosacral orth.
osis soon after surgery and was dischar
wed 2 weeks after operation, Fig. 6
showed the patient’s post-operative,

performed without
laminectomy and facetectomy

myelograms. The block and indentation
at L3 L4, and L4-L5 levels disappeared.
completely. Post-operative CT  scans
showed the decompressive effects at
La-Ly
(Fig. 1) The patient was readmitted
three. months later for repeating myelo
gram examination. The myelogram
showed the decompressive. effects were,
maintained (Fig, 8). The low back p:
and nearological claudication disappeared
at the time of readmission, She has been
followed up over § months and reamined

Li-L levels were adequate,

marked improve i the follow up period

DISCUSSION

A varrow lumbar spinal canal can be
regarded as breakdown of the container
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Fig 1. Anteropesteror and lateral radiogray
erior lipping of vertebral budy and

howed o facet enlgement, o

mal dimension of sagital spins!
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Fig 2. Knutsen's phenomenon
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Fig 5

Fig 5

Instromentation with Spinal Rod-Plate
System from L3 1o L provided direct distraction and rigid in
ion, Bilateral posteroateral fusion was also performed for permarently
maintaining the decompressive effect, Exteasive laminectomy was avoid
«

transpedicular screw fixation

Postoperative. myelograms d
block and marked indenttion & . are cisappe
ed completely
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Fig 7. Postoperative CT scan st L3-L ¢ and L 4-L levels showe disappearance
of the balged discs, demosteating the docompressive effect by dirct dis

Fig 8. Myelograms 2t 3 months follow-up exmination. The decompressi effect
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contents relationship. Both mechanical
factors and dynamic factors can cause
the symptoms of lumbar spinal canal

stenosis, Mechanical factors include
hypertrophic bony canal narrowing,
hypertrophied yellow Tigaments, bulged

disc and redundant roots that overfill the
narrow tight dura sac. Dynamic factors
such as instability can aggravate the con
tainer-content  relationship when body
posture is changed

In the majority of patients, the com.
mon tissue causing stenosis appeared to
be protrusion of soft tissue, including the
disc, ligamentum flavum, and redundant
roots.! Blau and Logue* recongnized a
protruding disc as the cause of spinal
claudication in their six reported cases
A central disc problem can also cause a
cauda equina syndrome or spinal claudica:
tion and hence must be consiered as a
type of spinal stenosis. The fibers of the
Tigamentum flavum blend into the capsule
of the facet joints, and hence degenera-
tive changes in the joint will cause this
part of the ligament to become hypertro
phy. Furthermore the ligamentum flavum
tends to thicken as it loses tension due o
narrowing of the joint space.* The enlar
ged joints also displace the ligamentum
flavum toward the center of the canal
resulting in further compromise of the
dura sac.

The degeneration of the lumbar spine
causes a gradual increase in the cauda
~spine length discrepancy and the redun-
dant nerve roots overfill the shortened
lumbar  spinal The slackened
canda equina subjects to repeat gripping
and can result in a friction neuritis®
which may cause spinal claudication.

There are some clinical characteris.

c. hen, C. P Les et al

m

tics of lumbar spinal stenosis syndrome
In lumbar spinal stenosis syndrome often
the only position of comfort is with hospi
tal bed angulated in such a fashion that
the patient’s head is elevated from 40
degrees to 60 degrees and the hips and
knees are flexed allowing Jumbar flexion
to occur. The patient often is unable to
walk with comfort ualess be bends for
ward, producing a reversal and flexion of
the normal lordotic curve. In addition,
the patient with cauda equina claudica-
tion can pedal stationary exercise bicycle
“endlessly” in a lumbar flexed position
The above clinical characteristics of lum-
bar spinal stenosis denote one thing, i
e.. spinal flexion is to produce a general
increase in lumbar spinal canal volume
and thus decrease the symptoms of lum-
bar spinal stenosis. Flexion of the lumbar
spine produces the following changes to
increase the spinal canal volume.
I.decrease of the
protrusion of intervertebral disc.

intraspinal

slight increase in the length of the
anterior wall of the spinal canal
and sigaificant increase in that of
the posterior wall of the spinal
canal

stretching and decreasing bulging
of the yellow ligaments within the
spinal canal

4.stretching and decreasing cross

sectional area of nerve roots.

The all effects that produced by lum
bar spinal flexion can be exaggerated by
direct distraction
tation over lumbar spine reduces lumbar
lordasis and produces a stff flat back
which generates patients complaints. But

Distraction instrumen-

these can be avoided by well contouring
the implant. So, theoretically if a lumbar



[image: image8.jpg]1 Lumbar Spina Stenoss

spinal stenosis due to soft tissue problems
only can be adequately decompressed by
direct distraction, and the decompressive
effect can be maintained temporarily by
immediate rigid internal fixation and per.
manently by bilateral posterolateral
fusion. This way of treatment can avoid
extensive and thorough decompressive
laminectomy and/or facetectomy and its
complications and sequelae. We chose
bilateral posterolateral fusion because it
is the best method providing good stabil
ization o the fused segment and having
the least effect on the adjacent unfused
segments.* The superimposed degenera-
tive changes in the fused segment will
stop so that the enlarged spinal canal will
not be narrowed again

In conclusion, we present a patient
with lumbar spinal stenosis whose
symptoms were clearly secondary to soft
tissue problems, We treated the patient
with direct distraction, immediate rigid
internal fixation and bilateral poster.
olateral fusion instead of extensive and
thorough decompressive laminectomy
The patient remained markedly improved
in the postoperative follow-up period. In
a

reviewing the literatures, we did not fi

any similar method to be used to treat
this problem, We believe this is another
alternative method of treatment.
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