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ABSTRACT
Cervical spondylotic myelopathy (CSM) is a commonly treated
either by uninstrumented laminectomy, carrying the risk of
postoperative instability, or by anterior or posterior decompression with fusion resulting in postoperative stiffness and possibly
adjacent segment degeneration.
Cervical laminoplasty, initially developed for pediatric or
OPLL patients could be an interesting surgical alternative to
decompress and reconstruct cervical anatomy without fusion.
Sixteen patients, mean age 63, who presented with CSM
were treated surgically using multilevel laminoplasty, and
reviewed after 1 month, 6 months, 1 and 2 years. Clinical evalu
ation was performed based on the Benzel-JOA and Nurick
scores. The preoperative mean Benzel-JOA score was 13.43;
preoperative mean Nurick score was 1.81. Intramedullary
hyperintensity in T2 MRI was observed in five patients. The
operation was performed on 2 levels (19%) 3 levels (69%) and
4 levels (12%).
We used the open-door hinged laminoplasty technique,
using metallic implants, without bone graft. At one month FU,
mean JOA score was 15.44, and Nurick dropped to 1.05. At
6 months, mean JOA was 16.36 and Nurick was 0.72. At one
year, the mean JOA score was 16.16, and Nurick was 0.83. At
2 years, mean JOA was 17.5 and Nurick was 0.25.
We reviewed the possible advantages and complications
of spinal cord decompression by open-door laminoplasty for
CSM. We conclude that this technique allows significant clinical
improvement observed progressively in the two years following
surgery without increased rigidity or instability.
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introduction		
Cervical spondylotic myelopathy (CSM) is a common condition. A recent multicentric analysis1 confirmed that we
should treat this condition aggressively as surgery significantly improves the quality of life scores, making surgical
treatment of CSM a cost effective procedure.
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Several types of operations have been used, each with its
own pros and cons. Multilevel unistrumented laminectomy
has been widely performed, is a fast procedure, but may be
complicated by instability and pain.2 Adding instrumented
fusion to posterior decompression treats instability, but
causes rigidity3 and increases the risk of adjacent segment
degeneration (ASD). Multilevel anterior median uninstrumented somatotomy has been used by some,4 but is more
time-consuming and may cause kyphosis. Anterior discectomy and fusion is commonly used for one or two levels
spinal canal narrowing, but longer constructs create rigidity
and increase the risk of reoperations for ASD.5
Cervical laminoplasty has been initially designed to treat
patients suffering from myelopathy caused by ossification of
the posterior longitudinal ligament,6 and for cervical canal
reconstruction in pediatric patients operated for spinal cord
tumors.7 Recently, cervical laminoplasty is gaining interest
as an alternative to the previously enumerated techniques
for the treatment of CSM.
It allows anatomical reconstruction without fusion and
has the theoretical advantages of motion preservation,
preservation of sagittal balance, noninduction of adjacent
level degeneration. Although debated, it could also reduce
postoperative pain.8,9
Materials and Methods
We studied prospectively 16 patients (10 men, 6 womenmean age: 63) suffering from cervical spondylotic myelo
pathy and surgically treated using the open-door laminoplasty
technique with the Centerpiece system (Medtronic Inc.,
Memphis, USA). Patients with kyphosis, major instabi
lity, infections or fractures were considered contraindications for laminoplasty. They were assessed after 1 month,
6 months, 1 year and 2 years using the Benzel modified
Japanese Orthopedic Association (JOA) scale10 and the
Nurick classification system for myelopathy,11 on the basis
of gait abnormalities (Table 1).
Results
The average preoperative Benzel-JOA score was 13. 43,
the average preoperative Nurik score was 1.81. Magnetic
resonance imaging of the cervical spine was performed in
14/16 patients. A T2 hyperintense image inside the spinal
cord was present in 31%. The patients were operated on
2 levels (19%), 3 levels (69%) or 4 levels (12%).
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Table 1: The nurick classification system for myelopathy
Grade
0
I
II
III
IV

Root signs
Yes
Yes
Yes
Yes
Yes

Cord involvement
No
Yes
Yes
Yes
Yes

After 1 month FU, the mean Benzel-JOA score was
15.06 and the mean Nurik score was 1.13. After 6 months
FU, the mean Benzel-JOA score was 16.36 and the mean
Nurik score was 0.72. After 1 year FU, the mean BenzelJOA score was 16. 16 and the mean Nurik score was 0.83.
Finally, after 2 years FU, the mean Benzel-JOA score was
17.5 and the mean Nurik score was 0.25.
One patient presented a postoperative S. aureus infection.
The implants had to be removed 2 months after the initial
surgery, but no further surgery was performed as the uplifted
posterior arch seemed stable. No collapse of this unsupported
lamina was observed at any of the radiological controls done
during FU. One patient had to be reoperated for a dural tear.
One patient presented a transient C5 nerve palsy that reco
vered completely in a few months, without additional surgery.
Discussion
Despite a small number of patients, and having to face the
challenges and the learning curve of a new technique, spinal
cord decompression by open door laminoplasty allowed
significant clinical improvement, gradually over the years
that followed surgery and radiological widening of the spinal
canal (Fig. 1).
Still some questions remain unanswered.
Does laminoplasty cause kyphosis?
Machino et al12 assessed the range of motion and the cervical alignment after cervical laminoplasty in 520 patients

Gait
Normal
Normal
Mild abnormality
Severe abnormality
With assistance

Employment
Possible
Possible
Possible
Impossible
Impossible

suffering from CSM, with a mean FU of 33 months. They
concluded that multilevel cervical laminoplasty did not
affect significantly the sagittal balance of the cervical spine,
causing only a slight 1, 8º increase in lordosis of the C2 to
C7 segment, but no kyphosis. Our study was unfortunately
to small to address this question.
Does Laminoplasty Preserve Motion?
The effect of multilevel open door laminoplasty and laminectomy on the flexibility of the cervical spine has been
studied in a cadaveric study by Kode et al.13 They found that
laminectomy caused a significant motion increase in the C2T1 segment because of the loss of the posterior structures.
Laminoplasty showed opposite results, with a 17 to 20%
decrease in the postoperative motion of the same segment.
In their clinical study, Machino et al reported a similar
postoperative decrease in the ROM after cervical laminoplasty, from 40, 1° before surgery to 33.5º at the final FU
visit. The ROM of the cervical spine was preserved by
87.9%. This absence of postoperative instability also has
the advantage of allowing the early removal of the cervical
orthosis and the rapid start of postoperative neck exercises.12
In our series, we anecdotally identified two different
groups of patients: when the spine was stiffened by osteophytes prior to surgery, laminoplasty did not induce any new
motion, but in the younger patients or when motion was present before surgery, it could be preserved after laminoplasty
(Figs 2A to C). No postoperative instability was observed.
Does C5 Nerve Root Palsy Occur?

Fig. 1: Axial computerized tomography of the cervical spine at the
C5 level showing the localization of the implant and the widening
of the spinal canal obtained by laminoplasty
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Postoperative C5 nerve root palsy is a complication often
reported after posterior decompression of the cervical spinal cord. Its etiology is still unclear. It could be triggered
by traction on the nervous plexus, with the C5 nerve root
being more specifically exposed because it is the highest
positioned nerve root.
Spitz et al15 retrospectively reviewed 600 patients and
found that the real incidence of C5 palsy after decompression
for myelopathy was only 0, 8%. Peroperative neurophysio
logic monitoring seemed of little value, electromyogram and
somatosensory evoked potentials not being sensitive enough
and having no predictive value.14 Rowland et al15 confirmed
the relative rarity of this complication and added that it can
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Finally, the fracture of the ‘hinge’ when the posterior arch
of the vertebra is lifted upwards has to be recognized and
should also be stabilized immediately by the use of small
titanium plates in order to avoid the migration of the lamina
in the spinal canal.
Conclusion
Compared to laminectomy or cervical multilevel fusion,
laminoplasty for multilevel spondylotic myelopathy has the
theoretical advantages of motion preservation, preservation
of sagittal balance, noninduction of adjacent level degeneration and reduced postoperative pain.
In this series cervical multilevel laminoplasty has been
used to treat either young patients with preservable motion
or elderly patients with stiff non kyphotic cervical spines.
Despite a small number of patients and having to face the
learning curve of a new technique, spinal cord decompression by open door laminoplasty allowed significant clinical
improvement, gradually over the years that followed surgery.
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Figs 2A to C: Lateral cervical spine X-ray 6 months after open door
laminoplasty of C4, C5 and C6 in flexion (A), in neutral position and
in extension (B and C). Note the preservation of flexion/extension
motion in this 40 years old patient

also be observed with the same incidence after multilevel
anterior decompression.
Do We Need a Bone Graft?
This question is difficult to answer as it is as difficult to
know how long it takes for the hinge to heal, and as we do
not know the importance of the anteroposterior forces pushing on the opened posterior arch. In the single patient in our
series who needed to have his implants removed because
of infection, the hinge had healed in 2 months, and did not
collapse during the two following years. Therefore, the question of the bone graft is debatable and the answer is left to
the surgeons’s preference. Several models of implants exist,
featuring titanium baskets to be filled with autologous bone,
or featuring preattached hydroxyapatite spacers.
Other Complications
CSF leaks have been described and are usually best treated
by direct repair whenever possible, in association with the
use of fibrin glue or sealant polyethylene glycol based gels,
and temporary lumbar drainage in some cases.
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