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ABSTRACT

Background: Spondylotic cervical myelopathy is defined as spinal cord dysfunction secondary to extrinsic
compression of the spinal cord and/or its vascular supply so it is the commonest cause of cord
dysfunction in patients over 55 years. Main Surgery target is to prevent the progression of
symptoms also to improve existing symptoms.

Aim of the work: To determine prognostic factors of patients with spondylotic cervical myelopathy that
surgically managed through anterior approach in relation to outcome clinically and radiologically.

Patients and methods: From July 2015 till December 2018, forty patients with cervical myelopathy were
operated by anterior surgical approach (anterior cervical discectomy with fusion and/or
corpectomy with fusion. Only patients with confirmed spondylotic myelopathy were included; we
exclude those with an infectious, inflammatory or neoplastic etiology.

Results: Patients ages were ranged from (40-67) years, with a mean age 53.2 years. Duration of
myelopathy ranged from 2-18 months with a mean duration of 8.55 months. 72.5% patients were
treated by discectomy with fusion and 27.5%cases were treated by combined discectomy and
corpectomy with fusion. Excellent outcome was reported in 22.5%, while 62.5% cases had good
outcome,15% patients had fair outcome. Patient age, disease severity, duration, bowel &
bladder manifestations and affection of dorsa column were the prognostic factors in studied
patients.

Conclusion: Our study reveals that the significant prognostic factors are: age of patient, severity of
myelopathy, duration of myelopathy, presence of bowel or bladder symptoms, dorsal column
affection and high signal intensity of T2 weighted MRI.
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INTRODUCTION

Spondylotic  cervical myelopathy is the
commonest cause of spinal cord dysfunction
worldwide. The disease is caused by the
degeneration of various components of the
vertebra, including the vertebral body, the inter-
vertebral disc, the supporting ligaments and the
facet joints. There are three important patho-
physiologic factors in the development of CSM:
static mechanical; dynamic mechanical; and spinal
cord ischemia. Long standing cord compression
results in irreversible damage including de-
myelination and necrosis of the gray matter.["]

Patients are presenting with radicular
symptoms, a stiff and/or painful neck, paresthesia,
gait and balance disturbances, loss of manual
dexterity, as well as sphincteric dysfunction. In most
of cases there is slow neurological function
deterioration. But a stepwise progression of
myelopathic symptoms in some cases.!

Because the spinal cord ventral aspect and
nerve roots is mostly compressed, anterior cervical
decompression and fusion is an effective and
reliable procedure for treatment of cervical
spondylotic myelopathy. 3]

AIM OF THE WORK

The present work designed to determine
prognostic factors of patients with spondylotic
cervical myelopathy that surgically managed
through anterior approach in relation to outcome
clinically and radiologically

PATIENTS AND METHODS

This study was carried on 40 patients with
spondylotic cervical myelopathy operated by
anterior cervical approach to determine the
prognostic  factors, clinical and radiological
outcome. Follow up for the patients clinically and
radiologically done immediate postoperative, 6
months and one year postoperative during period
from July 2015 to December 2018. Their clinical and
radiological data were collected and evaluated.
Assessment of motor power is assisted by muscle
grading system. All patients were assisted for
severity of myelopathy according to grades of
Nurick’ gait disability scale and functional grading of
upper limb adapted from (modified JOA Scale). All
patients were subjected to the routine laboratory
investigations and radiological investigations
including plain x-ray cervical spine A-P and lateral
views, MRI cervical spine and CT cervical spine in
some cases ossification of posterior longitudinal
ligament (OPLL)

Table [1]: Muscle grading system 4]

Grad Ability to move
0 Total paralysis
1 Palpable or visible contraction
2 Active movement, gravity eliminated
3 Active movement, against gravity
4 Active movement, against some resistance
5 Active movement, against full resistance
Table (2): Nurick’s gait disability scalel!
Grade Disability
Grade 0 Root signs and symptoms — No cord involvement
Grade | Signs of cord involvement - Normal gait
Grade Il Mild gait involvement - Able to employed
Grade Il Gait abnormality prevents employment
Grade IV Able to ambulate only with assistance
Grade V Chair bound or bed ridden
Table (3): The functional grading of the upper limb adapted from the JOA (Modified JOA)E!
Grade Disability
Grade | No improvement of finger dexterity for everyday life
Grade Il Writing is clumsy but functional, small buttons can be fastened
Grade Il Writing is possible but not functional, only large buttons can be fastened
Grade IV Can manage to feed himself
Grade V Unable to feed himself
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All patients were subjected to anterior cervical
approach through anterior cervical discectomy,
removal of offending osteophytes and cage fusion
or anterior corpectomy with expandable cage fusion
if there is ossification of posterior longitudinal
ligament. The drill and curette spoons were used for
discectomy and corpectomy, removal of osteo-
phytes and decompression of the nerve roots. In
cases, with suspicion of instability anterior plate and
screws were applied. Postoperative clinical state is
assessed according to the criteria of improvement
of Nurick and modified JOA scales. Postoperative
radiological ~ evaluation includes immediate
postoperative x-ray cervical spine AP and lateral
views to assess alignment of cervical spine

immediate postoperative, at 6 and 12 months
postoperatively to assessed fusion rate and remote
complications.

Outcome: The overall outcome of was assisted
by the clinical grading outcome scale.

Data analysis: collected data analyzed by the
aid of statistical package for social science (SPSS)
version 20 (IBM, SPSS, Inc., Chicago, USA).
Frequency and percent were calculated for
qualitative variables, while mean and standard
deviation (SD) were calculated for numerical
variables. Chi square test and one-way analysis of
variance were used for comparison between
categorical and numerical variables. P value <0.05
was considered significant.

Table (4): Clinical grading of outcome scalel’!

Grade Outcome
Excellent All preoperative symptoms relived; abnormal finding improved.
Good Minimal persistence of preoperative symptoms, abnormal finding unchanged or improved.
Fair Definite relive of some preoperative symptoms, other symptoms and abnormal finding unchanged.
As pre-op. No change of clinical state.
Poor Preoperative symptoms and signs became worse postoperative.

RESULTS

The age of patients was ranged from (40-67)
years, with a mean age 53.2 years. The median age
was 54 years. Age groups between (40-49) years
were 12 (30%) patients, age groups between (50 —
59) years were 22(55%) patients and age groups
between (60 — 69) years were 6 (15%) patients.
There were 33(82.5%) males and 7 (17.5%) were
females.

Symptoms include lower limb weakness in 40
(100%) patients, clumsy hand in 39 (97.5%),
abnormal gait in 38 (95%), paresthesia in upper
extremities in 32(80%), Neck pain in 28 (70%),
radicular pain in 15(37.5%), bowel or bladder
symptoms in 19(47.5%) patients. Signs include,
spastic mono, para or quadriparesis were in 40
(100%) patients, exaggerated jerk reflexes in 40
(100%), clonus in 38 (95%), extensor plantar
response in 33 (82.5%), equivocal planter response
in 7 (17.5%), Hoffman’s sign in 23(57.5%),
hyperactive pectoralis reflex in 18 (45%), L’hermitte
sign in 17 (42.5%), inverted radial reflex in13
(32.5%) and dorsal column affection in 9 (22.5%).
The duration of myelopathy ranged from 2 to 18
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months. The mean duration was 8.55 months and
the median duration was 9 months.

Severity of myelopathy assessment by The
functional grading of modified JOA scale was
compared with pre-and postoperative as follow;
preoperative, there was one (2.5%) patient had
grade |, 14 (35.0%) had grade lll, 23 (57.5%) had
grade IV, and 2 (5%) had grade V. Postoperative,
there were 9 (22.5%) patients having grade |, 25
(62.5%) having grade Il, and 6 (15%) having grade
lll. The mean functional grading of JOA scale was
improved from 3.65 preoperative to 1.93
postoperative. Nurick’s gait disability scale was
compared with pre-and postoperative as follow;
preoperative Nurick’s gait disability grade lll, there
were 21 patients, 12 (57.1%) had improved to grade
l, and 7 (33.3%) had improved to grade I, and 2
(9.5%) were remain grade |Il.

In preoperative Nurick’s gait disability grade 1V,
there were 16 patients, one patient (6.2%) had
improved to grade |, and 12 (75%) had improved to
grade Il and 3 patients (18.8%) were recovered to
grade Ill. In preoperative Nurick's gait disability
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grade V, there were 3 patients, all patients (100%)
were recovered to grade Il. The mean Nurick's
grade was improved from 3.55 preoperatively to
1.80 at the latest follow up. High signal intensity on
T2 weighted MRI sagittal view was positive in 29

Regarding number of levels of compression,
one level of compression was in 3 (7.5%) patients,
two levels of compression were in 28 (70%), 3
levels of compression were in 8 (20%) and 4 levels
of compression were in one (2.5%) patient.

(72.5%) patients and was negative in 11 (27.5%)

patients.

Table (5): Relation between each of age and duration of myelopathy with outcome among studied group

Outcome

Fair Good Excellent P value

4049 (n=12) 0(0.0%) 8(66.7%) 4(33.3%)

Age

o [5059(n=22) 2(9.1%) 15(68.2%) 5(22.7%) 0.007

grotips— "60.69(n=6) 4(66.7%) 2 (33.3%) 0 (0.0%)

1-4 (n=9) 0(0.0%) (44.4%) 5(55.6%)

. 5-8(n=9 0.0% 6(66.7% 33.3%
th“Z‘I'g°2tﬁf 9-1(2(n=)16) (§5 002)) 11((68.8";2) E6 200/3 0.022

Yelopaty 743.16(n=5) 1(20.0%) 4(80.0%) 0 (0.0%)

17-20(n=1) 1(100.0%) 0(0.0%) 0(0.0%)

Table (6): Relation between dorsal column affection, preoperative functional grading of modified JOA scale, and
High signal intensity on T2 weighted MRI sagittal view with outcome among studied group.

Outcome P value
Fair Good Excellent
No. % No. % No. %
Dorsal column affection Positive 5 55.6% 4 | 444% 0 0.0% 0.001*
Negative 1 32% | 21 | 67.7% | 9 | 29.0%
Modified JOA scale I 0 0.0% 0 0.0% 1 1 100.0%
preoperative [] 1 7.1% 6 | 429% | 7 | 50.0% 0.007*
v 5 | 217% | 17 | 73.9% 1 4.3% '
vV 0 0.0% 2 11000% | O 0.0%
. Positive 6 | 207% | 22 | 75.9% 1 3.4% .
Cordsignal changes "y ctive | 0 | 00% | 3 | 273% | 8 | 727% | 000

Case presentatlon

Figure (1): Preoperatwe plaln x ray AP & lateral views showing
straightened cervical curve, narrow disc space at C5/6 & C6/7.

Figure (2): Preoperative T2 weighted MR image sagittal and axial views
showing degenerative disc lesions and cord compression at the level of
C5/6 &C6/7 with high signal intensity opposite C5/6 level.
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Figure (3): Inmediate Postoperative x ray cervical spine AP &

lateral views showing good graft position and stable plate fixation
4 _— s E “ .
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cervical spine AP & lateral views

Figure 4): Follow up x ray
showing good graft position and stable plate fixation

DISCUSSION

It is generally accepted that a combination of
compressive factors, both anatomical and dynamic,
as well as vascular phenomena are responsible for
the clinical syndrome.[®!

The principal neuropathological features are
cystic cavitation, gliosis and degeneration,
Wallerian degeneration of posterior columns, and
posterolateral tracts and anterior horn cell loss at
the site of compression.®!

Surgery is superior to conservative measures.
It is recommended for patients who have either
substantial or progressive impairment of neurologic
function without sustained remission.['C]

The goal of surgical treatment is to relieve the
compression on the cord while maintaining spinal
stability.["1]

In this series the age group between 40 - 49
years, there were 12 patients (30%), 8 patients
(66.7%) have good outcome, 4 patients (33.3%)
have excellent outcome. In the age group between
50-59 vyears, there were 22 patients (55%), 2
patients (9.1%) have fair outcome, 15 patients
(68.2%) have good outcome, 5 patients (22.7%)
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have excellent outcome. In the age group between
60-69 vyears, there were 6 patients (15%), 4
patients (66.7%) have fair outcome, 2 patients
(33.3%) have good outcome. These differences
between age distribution and outcome are
statistically significant (P=0.007).in other series, no
relationship was noted between prognosis and age.
Age was not predictive of outcome in CSMI'2,

Age at surgery was not so accurate in
predicting surgical outcome.!'3] Better results were
observed in younger patients of CSM ["4l according
to yamazaki et al, the degree of recovery is
expected to be smaller than in elderly patients than
in younger patientsl'!

In this series, duration of myelopathy ranged
from 2 to 18 months. The mean duration was 8.55
months. The median duration was 9 months. In
other series, the average duration of preoperative
symptoms was less than one year in 40 patients,
between 1-3 years in 28 patients, and more than 3
years in 16 patients [ All patients had been
symptomatic for less than 1 year.[16]

In this series the duration of myelopathy
between 1-4 m, there were 9 patients. 5 patients
(55.6%) had an excellent outcome and 4 patients
(44.4%) had good outcome. duration between 4-8
m, there were 9 patients. 3 patients (33.3%) had an
excellent outcome and 6 patients (66.7%) had good
outcome. duration between 8-12 m, there were 16
patients. 1 patient (6.2%) had an excellent outcome
& 11patients (68.8%) had good outcome and 4
patients (25.0%) had fair outcome. duration
between 12-16 m, there were 5 patients. 4 patients
(80.0%) had good outcome and 1 patient (20.0%)
had fair outcome. duration between16-20 m, there
was 1 patient. The patient had fair outcome. These
differences between duration groups and outcome
are statistically significant (P=0.022). In series of
Ebersold et al, the symptoms duration is very
important as an indicator of excellent recovery in
elderly patients. Duration of symptoms was of
prognostic significance in cervical myelopathy!!
Multiple regression analysis revealed that the most
significant prognostic factor was the transverse
area of the spinal cord, followed by the duration of
symptoms [13]

Bowel or bladder symptoms represented a late
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symptom. There were 19 patients having positive
bowel or bladder symptoms. 14 patients (73.7%)
had good outcome, and 5 patients (26.3%) had fair
outcome. These differences are statistically
significant (P=0.001). There were 7 patients having
+ve bladder symptoms preoperatively, 5(71.5%)
patients had good outcome and 2(28.5%) had poor
outcome with p value =0.062. Dorsal column
affection, there were 9 patients had late signs of
dorsal column affection, 5 of them (55.6%) had fair
outcome while 4 of them (44.4%) had good
outcome. These differences are statistically
significant (P=0.001) and these results agree with
results of Cheung et al series ['"l mentioned that the
neurological recovery apparently was worst in
cases with sphincteric dysfunction

In this series, the functional grading modified
JOA scale were compared with pre-and
postoperative as follow, in preoperative grade I,
there was 1 patient (100%) that improved to grade
. In preoperative grade llI, there were 14 patients.
7 patients (50%) improved to grade |, 6 patients
(42.9%) improved to grade Il and 1 patient (7.1%)
improved to grade lll. In preoperative grade 1V,
there were 23 patients. 1 patient (4.3%) improved
to grade |, 17 patients (73.9%) improve to grade I,
and 5 patients (21.7%) improved to grade Il In
preoperative grade V, there were 2 patients. The 2
patients improved to grade Il. The average
functional grading of the upper limb adapted from
JOA improved from 3.65 preoperative to 1.93 at the
latest follow up. These differences were highly
statistically ~significant (P value: 0.001). the
functional grading JOA scale were compared with
the outcome as follow, in preoperative grade II,
there was1 patient (100%) that had an excellent
outcome. In preoperative grade I, there were 14
patients. 7 patients (50%) had an excellent outcome
and 6 patients (42.9%) had good outcome and 1
patient (7.1%) had fair outcome. In preoperative
grade 1V, there were 23 patients. 1 patient (4.3%)
had an excellent outcome, 17 patients (73.9%) had
good outcome, and 5 patients (21.7%) had fair
outcome. In preoperative grade V, there were 2
patients. The 2 patients (100%) had good outcome.
These differences were highly statistically
significant. (P value: 0.007) and is strongly
correlated to surgical outcome.
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Preoperative JOA grade V&V had the most
statistically ~ significant correlation with  poor
outcome with 77% (24 out of 31) while 100% (7 out
of 7) patients with preoperative JOA grade | & Il had
good recovery. Our study coincides with study of
Aggrawal et al.l"8]

In this series, 29 patients had positive high
signal intensity on T2 weighted MRI sagittal view.
One patient (3.4%) had an excellent outcome, 22
patients (75.9%) had good outcome, and 6 patients
(20.7%) had fair outcome. 11patients had negative
high signal intensity on T2 weighted MRI sagittal
view. 8 patients (72.7%) had excellent outcome and
3 patients (27.3%) had good outcome. These
differences were statistically close to be significant
(P value < 0.001). Our study was coinciding with a
study of Matsuda et al.['%]. In contrast to series; they
found that the presence or absence of a high
intensity area was not correlated with the severity of
symptoms or the surgical outcomel20!

Conclusion: Our statistical analysis revealed
that the significant prognostic factors of outcome of
cervical spondylotic myelopathy were: age of the
patient, duration of myelopathy before surgery,
severity of myelopathy, presence of bowel or
bladder symptoms, dorsal cord affection and
presence of high signal intensity of T2 weighted
MRI sagittal view. The corner stone for excellent
and good outcome of cervical spondylotic
myelopathy is early diagnosis as this will lead to low
grade myelopathy, absence of cord changes and
short duration of symptoms
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