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Abstract

Spondylotic myelopathy is a common spinal cord disorder encountered frequently by neurosurgeons.
It can produce a variety of clinical signs and symptoms secondary to neural compromise and
biomechanical involvement of the spine. The surgical approach depends on patient's age, the presence of
spinal instability, and the pathology of compression. The surgical treatment is still debatable, anterior
and posterior approaches have been used with various reported success rates. Thirty consecutive patients
with cervical spondylotic myelopathy (CSM) were studied retrospectively. They had extensive
laminectomy for the affected levels. The carly result of surgical treatment was evaluated. Patient’s age
ranged between 27 and 70 years (mean 47.8 years). Males constituted 83.3% of the patients. The higher
incidence was in the 5" and 6" decades. Limb weakness was the main presenting symptom. The duration
of the deterioration of the neurological condition ranged from 1 month to 2.5 years, with a mean of 6
months. Twenty six patients (86.7%) had some degree of improvement post-operatively. Severe
radiculopathy (11patients), wound infection (2 patients), and CSF collection (1 patient) were the main
complications. There was no mortality.Although decompressive laminectomy is an indirect procedure in
patients with anteriorly located lesions, like osteophytes and herniated discs, it is an effective method to
relieve or arrest the progression of myelopathy. Best outcome was associated with shorter duration of
symptoms prior to surgery, younger age, and good general condition.

Keywords: Cervical spodylosis, cervical myelopathy, Laminectomy, Radiculopathy,
Laminoplasty.

Introduction
Spondylotic myelopathy is a common  intervention is not considered unless pain

spinal cord disorder above the age of 50.  persists or there is progressive neurologic
As late as twenty years ago, the major  deficit [2].

goal in the management of CMS was to  Recent understanding of the
arrest the progression of the disorder biomechanics of the cervical spine in
rather than to expect a major patients affected with spondylosis and
improvement in the neurologic outcome,  autopsy study of the spinal cord
[1]. emphasize the mechanical component of
Cervical spondylosis is caused by the syndrome which lends itself to
degenerative disc disease and usually  surgical correction [1].

produces intermittent neck pain in  The mobile cervical spine is particularly
middle-aged and elderly patients. This  subject to osteoarthritic change in joints,
pain usually responds to activity and progressive degenerative changes in
modification, neck immobilization, the cervical discs. This occurs in more
isometric exercises, and medication [2]. than half the population over 50 years of
In most cases of spondylotic age; of these, approximately 20% develop
radiculopathy, the results of conservative  symptoms [1].Spondylotic changes may
treatment are so favorable that surgical impair the circulation within the cord,
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leading to cord ischemia and a resultant
myelopathy. Osteophytes can compress
the anterior spinal artery or a critical

medullary feeder, or can compress
venous  drainage, leading to a
neurcischemic ~ myelopathy  usually

affecting the anterior cord [3].

There is a dynamic component of spinal
cord compression, as extension of the
cervical spine can cause buckling of the
ligamentum flavum and flexion can cause
disc bulging [4].

The clinical features include
radiculopathy and/or myelopathy. The
myelopathy presents as lower motor
neuron signs and symptoms in the upper
limbs at the level of the lesion and/or
upper motor neuron signs and symptoms
below the level of the lesion. The
sphincteric disturbance is seldom a
prominent early feature [1].

CSM is the most serious and disabling
condition of this disease [2] and it is a
disorder of the cervical spine stemming
from compression of the cervical spinal
cord by spondylitic degeneration, often in
a congenitally narrowed canal [4].
Various techniques are used for the
various aspects of cervical spondylosis.
A variety of ventral and dorsal
approaches were used in the surgical
management of multilevel CSM. The
choice of surgical procedures included
laminectomy (with or without fusion),
laminoplasty, ventral discectomy with
fusion, and corpectomy with fusion (with
or without instrumentation), remains
controversial [5].

Cervical laminectomy is usually applied
in the treatment of cervical myelopathy
caused by cervical canal stenosis due to
multiple level spondylosis [6].

The surgical treatment of cervical
spondylotic myelopathy remains a
controversial issue after many years of
study, evolution, and refinement [7].

26

Laminectomy was the original treatment
for CSM when it was first described as a
discrete entity. It is the disillusionment
with the original results of laminectomy
procedures that lead to the development
of the anterior approach and of
laminoplasty [4]. Polyetheretherketone
(PEEK), in a spinal cage used in
performing cervical fusion for the
correction of cervical kyphosis [8] and
double-door laminoplasty for individuals
with  cervical stenotic —myelopathy
[9].Various prognostic factors were
identified that can affect outcome. Age
and abnormal cervical curvature predict
less postoperative neurological
improvement. = The  presence  of
preoperative high signal intensity within
the spinal cord on MRI may also predict
less neurological improvement [10].
Patients with cervical spondylotic
myelopathy (CSM) tend to have better
clinical results than those with
ossification of the posterior longitudinal
ligament (OPLL) [11]. In general, early
surgery can improve prognosis [12].
Careful selection of patients is an
absolute necessity since a primary cause
of failure occurred in individuals who
subsequently proved to have motor
neuron disease [13]. Morimoto, et.al
concluded that dynamic MR imaging aids
the search for the cause of recurrent post-
laminectomy cervical myelopathy after
initial improvement following
decompressive surgery [14].

Aim

Is to study the various factors that affect
prognosis, and to evaluate the results of
laminectomy regarding outcome and
complications.
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Patients and methods

Thirty  consecutive  patients  with
advanced signs and symptoms of CSM
were studied retrospectively, regarding
age, clinical features, and duration of
symptoms, MRI findings (9 patients),
outcome and complications. All of the
operations were performed between 1996
and 2000 at the Surgical Specialties
Hospital, Medical City, in Baghdad. All
patients were treated by extensive multi-
level laminectomy without fusion.
Twenty-seven patients were operated on
in prone position, while the others in
sitting position. Only four patients had
post-operative  MRI, due to lack of
facilities; which showed decompressed
thecal sac.

Results
The age of patients ranged from 27 to 70

years. The mean of age was 47.8 years.,

They were 25 males (83.3%) and 5
females (16.7%). The higher incidence
(18 patients, 60%) was in the 5" and 6"
decade of life.

The duration of symptomatology and
progressive  deterioration in  the
neurological status ranged from 1 month
to 2.5 years, with a mean of 6 months.
Weakness of the limbs was the most
common presenting symptom.

The intervertebral disc between the C5
and C6 was the most common site
affected.

Twenty-seven  patients (90%) had
degenerated and herniated disc at this
level. Complete block of the spinal canal
and severe extradural compression were
seen in 6 patients (31.6%).

Immediate loss of lordosis was seen in all
patients postoperatively, as appeared in
Plain X-rays. The MRI appearance was
of different types of degenerative
spondylosis with reduced hydration of the
affected intervertebral disc material and
height of the space.

H Male (83.3%)
Female (16.7%)

Fig. (1): Age and gender

Table 1: Preoperative muscle weakness

Motor weakness No,| %
(muscle power grade< 4)

Tetraparesis 26 86.7
Right hemiparesis 3 10
Left hemiparesis 1 33

WCE8,7({37%}

BC34,5(7%)

[1C4,5,6 {63%)

| 234{3%}

Fig. (2): Pre-operative level of cervical
spine involvement.
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Myelomalacia was seen in all patients who
had Pre-operative MRI (9 patients).
Impingement upon the ventral aspect of
the dural sac with corresponding ligament
flavum hypertrophy, causing spinal cord
stenosis at the levels affected was seen in
all patients.

Fig.(5): Tl-weighted image Post-
laminectomy with decompressed
spinal canal.

Fig(3): Pre-operative MRI of Cervical
Region, Multiple Spinal canal Stenosis due
to  Cervical Spondyolsis and disc
Prolapsed.

Fig.(6): T2-weighted image Post-
laminectomy with myelomalchia.

1g(4):v ostmLammectom | I
Decompression of the Dural Sac with
Myelomalachia.

Fig.(7): Lateral X-Ray of cervical
spines, multi-level laminectomy.
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Fig.(S): MR-Myelo.Poét—laminectomy

Fig(9): Post- Laminectomy Ti- Weighted
Image, Showing Prolapsed Disc.

Table (2): Complications

Complications % (Patients)
Severe 36.6(11)
radiculopathy
Wound infection 6.7 (2)
Cerebrospinal 3.3 (1)
fluid collection

The surgical outcome was evaluated after
one month from operation.

Twenty six patients (86.7%) had
improvement in the grade of muscle
power comparing to the pre-operative
status. Only one patient (3.3%) had
deterioration from his pre-operative
condition. Three patients were at the
same clinical condition, which had
symptoms and signs more than a year.
There was no mortality in this series.
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Discussion

CSM is a common spinal cord disorder
affecting patients more than 50 years of
age, but it can occur in patients at all ages
due to degeneration of the spine at the
level of compression.
The mean of age of patients in this study
was 47.8 years. The higher incidence (18
patients, 60%) was in the 5™ and 6"
decade of life. This is in agreement with
the explanation of the pathogenesis of the
disease which is a degenerative process
of the intervertebral discs, cervical spine
joints, and hypertrophy of the
ligamentum flavum causing compression
on the spinal cord and ischemia due to
compression on the vessels [15].
The patients were 25 males (83.3%) and
5 females (16.7%). Although this result
may support the idea of occupational risk
hazards in males, Hukuda et.al. suggest
that a significantly small canal/body ratio
in men may implicate the male
prevalence of cervical myelopathy [16].
The progression of the disease is highly
variable and unpredictable, it is either in a
stepwise fashion or gradually progressive
[1].
In this study, the duration of
symptomatology and progressive
deterioration in the neurological status
ranged from | month to 2.5 years support
those patterns.
Weakness of limbs was the most common
presenting symptom, with tetraparesis in
more than 85% of the patients. This late
presentation of the patients with
advanced signs and symptoms of the
CSM, in form of motor, sensory,
sphincteric disturbance, and pathological
reflexes, dictated the decision of early
surgical intervention. Ebersold et al.
found that the only factor correlated with
postoperative functional status is duration
of symptoms preoperatively [3].
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This was clear in this study as those
patients who had improvement in their
muscle power from pre-operative status,
were those who had cervical myelopathy
for less than a year. While those who
showed no improvement, had the features
of cervical myelopathy for more than a
year.

Laminectomy for the treatment of CSM
has been accepted as a standard
procedure for years [7].

Many surgical approaches have been
proposed for patients with cervical
spondylotic myelopathy (CSM);
however, there are no standard methods
for determining which is preferable.
These approaches include: (D)
laminectomy, with or without fusion; (2)
laminoplasty; (3) medial (central)
corpectomy with grafting, with or without
fusion; and (4) ventral discectomy.
Double-door laminoplasty with
hydroxyapatite spacer appears to restore
the motion of the decompressed segment
back to normal in all loading modes. In
contrast; laminectomy seems to have
potential postoperative deformity or
instability [17].

The involvement of multiple cervical
levels in the compression of the spinal
cord (at least three levels) rendered
laminectomy the preferable approach in
these patients. The surgeon's personal
preference and experience remains the
dominant factor [18].

It is not always possible to compare the
results of ventral and dorsal approaches,
because the indications for ventral and
dorsal surgery may differ depending on
the presence of "effective kyphosis or
lordosis" and the location of the
compressive  lesion  (predominantly
ventral or dorsal) [5].

A variety of factors may affect surgical
outcome in patients with CSM.
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Anterior cervical approaches when
indicated are generally preferred,
although there are still indications for
laminectomy [2]. The presence of an
effective lordosis may dictate the use of a
dorsal approach [19, 20].

In this study, immediate loss of lordosis
was seen in all patients postoperatively,
as appeared in Plain X-rays. While
Herkowitz noticed loss of lordosis in six
patients out of 12 patients undergoing
laminectomy in a 2 -year follow-up
period [15]. This difference in this result
is due to the time of follow-up.

Both an anterior and posterior approach
may be indicated in unique circumstances
of spondylostenosis complicated by
subluxation and instability [18].

The outcome of surgery for CSM is often
disappointing [1]. In this study 26
patients (86.7%) had some degree of
improvement in their muscle power.

This result recommends that surgery is
indicated even if only mild improvement
in the neurological status is expected, as
this will arrest the progression of the
myelopathy.

Some series show good results, with 65-
75% of patients having improvement
post-operatively [15]. MacCormack. Et.al
suggested good initial results expected in
about 70% of patients [2].

The surgical decompression for cervical
myelopathy appears to be beneficial, even
in patients more than 75 years of age, in
improving neurologic function and ability
to engage in activities of daily living [21].
Hasegawa, et.al. Concluded that there is
an increase in postoperative neurologic
complications noted for the older
individuals with greater morbidities [22].
Although patients without preoperative
high signal intensity on MRI of the spinal
cord showed better improvement rate
than did patients with preoperative high
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signal intensity, the difference was
statistically insignificant [23].

The surgical outcome was evaluated after
one month from surgery. Only one
patient (3.3%) had deterioration from his
pre-operative condition, which may be
due to further pressure and ischemia to
the spinal cord and the roots. This is
comparable with the result of Wiberg
[24] who noticed no immediate
postoperative deterioration after
laminectomy.

In this study, three patients were at the
same clinical condition and there was no
mortality.

The results are comparable with the
results of Huang, etal. who noticed
improvement in Nurick grade in 71% of
patients and nine showed no
improvement [25].

In this study, both prone and sitting
positions were implicated. The use of
prone position with abdominal
compression may compromise spinal
cord perfusion and lead to spinal cord
ischemia [26]. The sitting position is on
the other hand is not free of
complications. In this study, there were
no complications related to the position.
Misalignment and instability after
cervical laminectomy, performed to treat
spondylotic =~ myelopathy, has been
described as possible adverse effects [27].
Late complications  of  cervical
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laminectomy often report scar formation,
between the dura and overlying
paraspinal muscles: and malalignment of
the cervical spine with secondary
kyphosis may follow an expansive
laminectomy [6].

These complications were not seen in this
study due to short follow-up period, a
longer follow-up period is suggested to
study those complications.

Conclusions

Although decompressive laminectomy is
an indirect procedure in patients with
anteriorly located lesions, like
osteophytes and herniated discs, it is
indicated in multiple level compressions,
especially in elderly. Decompression of
the cervical spinal cord should be
performed in spite of long duration of the
features of CSM. The improvement in
muscle power in those patients who had
features of CSM less than a year, suggest
that the shorter duration of symptoms
prior to surgery and a good general
medical condition of the patient were
associated with better outcome. Magnetic
resonance imaging provides better
information of the size and the character
of the spinal cord as well as better
identification of extrinsic lesions causing
myelopathy, than myelography.
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