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Spondylotic Myelopathy: Surgical Results, Prognostic Factors and
Efficacy of I ntraoperative Neur omonitoring
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Abstract

Background: Degenerative cervica myelopathy (DCM)
is a nonspecific general term including multiple different
components leading to neurological injury of the cervical
spinal cord due to both static and dynamic mechanisms of
injury both anterior and posterior approaches can be used
during surgery according to situation with successful results.

Aim of Study: This retrospective study was carried out
with the aim of investigating the operative results and factors
affecting outcome for patients withmultilevel cervical disc
herniation with compressive myelopathy with the use of
intraoperative neuro-monitoring.

Patients and Methods: 54 patients with cervical discogenic
myel opathy were operated using anterior cervical discectomy
and interbody fusion (ACDF). Clinical and radiographic
features were reviewed to evaluate the surgical results and
prognostic factors. The clinical outcome was judged using
two grading systems (Herkowitz's scale and Nurick's grade).
Intraoperative neuro-monitoring was used in 32 cases.

Results: Male involvement was more common than female
involvement (3:1), C5-6 level wasinvolved in most cases.
Difficult walking, variable degree of spasticity, paraesthesia
were the most obvious signs. Magnetic resonance (MRI)
images showed that central disc herniation was present in al
cases with signal changesin the cervical cord in 41 cases.
Postoperative, 47 patients showed favourable results (excellent,
good) according to Herkowitz's scale. The use of intraoperative
neuro-monitoring (IOM) did not produce any significant
changes in the outcome regarding postoperative results.

Conclusion: Anterior approach is very efficient for suc-
cessful surgical treatment of non-traumatic degenerative
cervical spondylotic myelopathy affecting multiple levels
with satisfactory postoperative results, several factors affect
postoperative outcome especially duration of complain and
preoperative neurological status. The use of intraoperative
neuromonitoring is useless.
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I ntroduction

DEGENERATIVE cervical myelopathy (DCM)
is a nonspecific general termincluding multiple
different components such as, ligamentous hyper-
trophy, calcification of the posterior longitudinal
ligament, and cervical discdisease [6]. These dif-
ferent pathol ogies together constitute the most
frequent etiology of degenerative, non-traumatic
spinal cord compression in the adults [8]. Degen-
erative cervical myelopathy is abroad term, repre-
senting the advanced age-related degenerative
changes of the cervical spine that |eads to neuro-
logical injury of the cervical spinal corddue to both
static and dynamic mechanisms of injury; both
anterior and posterior approaches can be used
during surgery according to situation with success-
ful results. Neurological injury may occur during
surgery for the cervical spine [10]. Some authors
recommended the use of intraoperative neuromon-
itoring (ION) during cervical spine surgery for
earlydetection and avoidance of neurological injury
with somatosensory-evoked potentials (SSEPS) to
be the most commonly usedmodality [9]. The ob-
jective of this analysisis to evaluateresults and
prognostic factors of anterior approach for multi-
levelcervical discogenic compressive myelopathy-
and identify the benefit from using intraoperative
neuromonitoring.

Patients and M ethods

Fifty-fourpatients with cervical disc herniation
causing myel opathy were operated on using the
anterior approach for excision of cervical discs

Abbreviations:

ACDF : Anterior cervical discectomy and fusion.
DCM : Discogenic cervical myelopathy.

IOM : Intraoperative neuromonitoring.

PLL : Posterior longitudinal ligament.
SSEPs : Somatosensory-evoked potentials.
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and interbody fusion in the period from January
2019 to January 2022 at Benha University Hospi-
tals. Intraoperative neuromonitoring was used in
32 cases. Clinical data and radiographic findings
were assessed to evaluate the results of surgery
and factors affecting the prognosis using two dif-
ferent grading scales (Herkowitz's scale and Nu-
rick's grade). The inclusion criteriafor this study
were, Patients with multiple level cervical disc
prolapse, and Patients had symptoms and signs of
myelopathy. Exclusion criteria included patients
with Post-traumatic cervical disc prolapse and
Ligamentous cervical canal stenosis. Our hospital's
medical records were retrospectively reviewed
through this period and only 54 patients were
selected according to our inclusion criteria, while
other patients were excluded due to incomplete
contact, clinical, radiological, or follow-up data.
The study was approved by the ethical review
board at our faculty.

In all patients, standard physical examination
was performed including general andneurological
examination. The following items were recorded
carefully, neck pain, balance difficulties, sensory,
bowel/bladder dysfunction and motor power.

In al patients, we performed computed tomog-
raphy (CT) of the cervical spinefor detection of
reduction of vertebral canal diameter, osteophytes
and possible subluxation. MRI cervical spineis
the most important imaging technique forassess-
ment of DCM. MRI allows for assessment of the
vertebral body, intervertebral disc degeneration,
posterior longitudinal ligament (PLL) abnormali-
ties, in addition to spinal cord morphology and
injury, subluxation, suspected instability, or move-
ment-dependent cord compression. Flexion and
extension X-rays were useful in some cases for
detection of suspected instability.

Surgical technique: The operation was per-
formed under general anaesthesia, in the supinepos-
ture, with the aid ofan operating microscope, C
arm. In our study, we used the anterior cervical
approach for cervical discectomy andfusion. In all
cases, fusion was done using carbon cages, autol-
ogous bonein 17 cases and synthetic bone in 37
cases. | ntraoperative neuromonitoring (ION) was
used in 32 cases. The aim of surgery was complete
microsurgical excision of prolapsed cervical discs
and osteophytectomy followed by fusion. We per-
formed surgery for 2 levelsin 31 cases and for 3
levelsin 23 cases.

Postoperative care: All patients were subjected
to clinical assessment after recovery from anesthe-

sig, daily till dischargeand at 1, 3, 6 months after
discharge then on ayearly basis when ever possible.
The follow-up period ranged from 6 months to 24
months. In each visit plain radiographs weredone
to assess the used cage and the alignment. In each
visit, Patients were checked clinically regarding
pain, motor power, sphincter, and any new symp-
toms.

Measures: The clinical outcome was assessed
with the aid of two different grading systems
[Herkowitz's scale (4) and Nurick's grading (11)].
Herkowitz's scale included 4 categories, excellent
(total improvement of pain and weakness), good
(improvement of pain and weakness sometimes
need analgesia with no lifestyle modification), fair
(improvement in pain and weakness requiring
analgesia with lifestyle modification), and poor
(no improvement in preoperative pain and weak-
ness). We studied the relation between prognosis
anddifferent factors like complain duration, preop-
erative nurick grade and the use of IOM. To study
the relation between prognosis and presenting
clinical manifestations, we divided patients into
two groups based on preoperative Nurick's grade;
group (1) favorable prognosis (Nurick's grade O-
3) and group 2 unfavorable prognoses (Nurick's
grade 4-5). To study the relation between prognosis
and complain duration, we divided patients into
two groups based on preoperative duration of
complain, group 1 with duration less than 3 months
and group 2 with duration more than 3 months. To
study the relation between prognosis and the use
of IOM, we divided patientsinto two groups based
on the use of IOM. Group 1 in which we used |IOM
and group 2 in which IOM was not used.

Results

Preoperative clinical and radiological findings:

The age of casesin this study ranged from 38
yearsto 69 years and the mean age was 47 years
with amaleto female ratio of (2:1). The mean
period of myelopathy duration was 3.2 months. In
Table (1) we summarized clinical presentation in
this series. The most common clinical findings
were difficult walking and spasticity. In Table (2)
cases clinical data are presented according to
Nurick's grading system.

Regarding Radiology, the least number of levels
involved was 2 levels that were recorded in 22
cases (40%), 3 level involvement was recorded in
29 cases (53.7%) and 4 level involvement was
recorded in 3 cases (5.5%). C5-6 was the most
common involved level in 40 cases (74%), C3-4
was the least involved level, and it was involved
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in 3 cases (5.5%). According to the MRI findings,
signalalteration within the cord was present in 41
patients. The central location of disc herniation
was found in all cases while paracentral disc her-
niation in levels other than those with central disc
herniation was found in 9 cases (16.7%).

Postoperative clinical outcome:

Based on the Herkowitz's scale, excellentout-
come was observed in 21 cases, good outcomein
26 patients, fair outcome in 5 patients and poor
outcomein 2 cases.

Relation between postoper ative outcome and
preoperative Nurick's grade:

There was a remarkabl e rel ationshi pbetween
pre-operative Nurick's grade and Herkowitz's out-
come, based on preoperative Nurick's grade; group
(1) (Nurick's grade 0-3) had better outcome than
group 2 (Nurick's grade 4-5) (Table 3).

Table (1): Clinical findingsin 54 cases with compressive
myelopathy due to herniated cervical discs.

Clinical findings No. of cases (%)

Walking Difficulties 42 (77.7%)
Spasticity 30 (55.6%)
Paraethesia 24 (44.5%)
Radiculopathy 18 (33.3%)
Muscle wasting 15 (27.8%)
Sphincter disturbances 12 (22.2%)
Central cord syndrome 9 (16.7%)

Table (2): Cases clinical data are presented according to
Nurick grading system.

Nurick
. Case number (%) -
grading _ Description
ystem (54=100%)
0 2 Only root symptoms
1 10 Signs of cord involvement,
normal gait
2 23 Mild gait abnormality,
employed
3 14 More gait abnormality,

un employed
Can be ambulated with aid
Chair bound, bedridden
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Table (3): Relation between pre-operative Nurick's grade and
postoperative outcome according to Herkowitz's

scale.
Grou Preop. Excellent-good
P Nurick's grade outcome
1 0~3 (n:49) 45 (92%)
2 4~5 (n:5) 2 (40%)

Relation between postoper ative outcome and
complain duration:

There was a remarkabl e relation between com-
plainduration and outcome, the shorter the duration
of symptoms the better the postoperative outcome.

Relation between postoper ative outcome and
the use of neuromonitoring:

Theuse of intraoperative neuromonitoring did
notproduce any significant changes in the postop-
erative outcome. We used intraoperative neurom-
onitoring in 32 cases (60%); excellent-good out-
come was recorded in 28 cases (87%). Intra-
operative neuromonitoring was not used in 22 cases
(40%); excellent-good outcome was recorded in
19 cases (86%).

Postoperative complications:

Postoperative mild complications were recorded
in 8 cases including postoperative radicul opathy
in one case, postoperative hematomain two cases,
postoperative wound infection in one case, post-
operative hoarseness of voice in two cases and
postoperative dysphagiain two cases which was
improved in 2 months (Table 5). All of these com-
plications were managed using conservative treat-
ment and were improved within a reasonable time.

Table (4): Relation between complain duration and postoper-
ative outcome.

Group Duration Excellent-good
outcome
1 <3 months (44 cases) 42 (95%)
2 >3 months (10 cases) 5 (50%)

Table (5): Postoperative complications.

Postoperative complications Number of cases

Radicul opathy 1
Hematoma 2
Wound infection 1
Dysphagia 2
Hoarseness of voice 2
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(A) (B) ©

Fig. (1): MRI cervical spine sagittal (A) and Axial (B) Views showing multiple levels cervical disc prolapse (3 levels) with cord
signal and postoperative X-ray lateral view (C) After surgery for 3 levels. In axial views C3-4 shows left paracentral
disc herniation while C4-5 shows central disc herniation.

(A) (B) ©

Fig. (2): MRI cervical spine sagittal (A) and Axial (B) Views showing multiple cervical discs prolapse (2 levels) with cord
signal and postoperative X-ray lateral view (C).

(A) (B) ©

Fig. (3): MRI cervical spine sagittal (A) and Axial (B) Views showing multiple cervical discs prolapse with ischemic cord signal
(4 levels) and intraoperative X-ray lateralview after surgery for 2 levels.
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(B)

Fig. (4): Patient's lower limb with leads of neuro-monitoring (A) and the monitor of the neuro-monitoring device (B).

(A) (B)

©

Fig. (5): MRI cervical spine sagittal (A) and Axial (B) Views showing multiple cervical discs prolapse (3 levels) with cord
signal, and postoperative x-ray lateral view (C) After ACDF for 3 levels.

Discussion

Degenerative cervical disc prolapse with evident
myelopathy is considered a surgical challenge,
about 30 to 65 % of patients show deterioration
within3 to 6 yearsif conservative management is
employed [5]. In the same time, asymptomatic cases
with radiological evidence of cord compression
develop symptomsin about 8% during 1 year and
about 23% during 4 years of clinical observation
[13].

Kim et al., performed a study including 26
cases to show the results of surgical intervention
in cases of myelopathy caused by soft cervical disc
herniation, in this study, male involvement was
much more common than female involvement and
the most common clinical complaint was disturbed
gait and spasticity which is the same as our study,
in this study the authors also used Herkowitz's
scale for grading the surgical results aswell. In
this study the authors confirmed that shorter dura-

tion of complain and better preoperative clinical
status are the most important factors affecting
surgical outcome which conforms to our results

(7]

In the study performed by Park et al., the authors
concluded that longer duration of complain more
than 1 month is associated with better outcome
which is the opposite to our study and to the study
performed by Kim et al., but they agree with us
and Kim et al., in the relation between preoperative
complain and postoperative outcome that less
severe preoperative complain is associated with
better postoperative outcome [12].

Surgical approaches to decompress the cervical
spinal cord are used with the goal of elimination
of the offending compressive agent and providing
more space for the cervical spinal cord. In our
study we preferred to use anterior cervical discec-
tomy with interbody fusion which was an effective
approach to decompress the cervica cord with low
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risks which is compatible with the resultsin the
study performed by Park et al., [12] and Bin et .,
[2]. Anterior approaches for cervical spondylotic
myelopathy are usually employed in cases with
kyphosis or in cases with mainly compressive
anterior pathology so we used anterior cervical
discectomy with interbody fusion in all cases, in
a study made by Wu et al., the authors recommend-
ed using ACDF as it can provide multiple points
of distraction and so induce cervical lordosis [15].

In our study, the use of intraoperative neurom-
onitoring was not of great value to give better
results for ACDFs as compared to patients operated
without intraoperative neuromonitoring. In a study
performed by Bose et al., there was no significant
difference in surgical results after ACDF with or
without ION [3].

Ajiboye et al., performed a retrospective study
to evaluate the role of intraoperative neuromoni-
toring in ACDF including 15,395 cases. The authors
concluded that the use of ION has decreased so
much because it has no value in such cases and
doesn't affect the postoperative outcome. The
authors also found that the use of ION has been
decreased from 22.8% in the year of 2007 to 4.3%
usein the year of 2014 [1].

The incidence of postoperative complications
in our study was 14,7% which is close to the
incidence reported in most literature, the compli-
cations were in the form of minor complications
including post-operative radiculopathy in one case
(1.8%), postoperative hematomain two cases
(3.7%), wound infection in one case (1.8%), hoarse-
ness of voicein 2 cases (3.7%) and dysphagiain
2 cases (3.7%). Tasiou et al., performed aretro-
spective study to evaluate complications related
to anterior cervical approaches and specify the
predisposing factors. This study included traumatic
cases and degenerative cases in addition to cases
with myelopathy or radiculopathy caused by disc
herniation, the overall number of caseswas 114.
The surgical procedure included ACDF or corpec-
tomy. The complication rate was 13.2%, the com-
plications were adjacent segment disease in 2.7%
of their cases, dysphagiain 1.7%, soft tissue swell-
ing and hematomain 1.7%, and dural injury inl1.7%,
perforation of the esophagus was present in 0.9%,
exaggeration of the already present myelopathyin
0.9%, symptomatic recurrent laryngeal nerve injury
in 0.9%, implant failure in 0.9%, and superficial-
wound infection in 0.9% [14].

Conclusion:

Anterior approach is very efficient for successful
surgical treatment of non-traumatic degenerative

cervical spondylotic myelopathy affecting multiple
levels with satisfactory postoperative results, sev-
eral factors affect postoperative outcome especialy
duration of complain and preoperative neurological
status. The use of intraoperative neuromonitoring
IS useless.
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