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INTRODUCTION

Cervical spondylotic myelopathy (CSM) is a poor neurological 
condition that develops due to degenerative changes of the 
spine resulting in compression of the nearby spinal cord over 
time. The most common cause of spinal cord dysfunction in 
adults worldwide is CSM(1,2), and it typically presents with 
decreased hand skills, gait and balance difficulties caused by 
dysfunction in fine motor movements. In the progression of the 
disease, slow, gradually increasing upper and lower extremity 
sensorimotor dysfunction and sphincter dysfunction occur; yet, 
in very few cases, rapid neurological deterioration may occur(3). 
The incidence of CSM is likely to increase with increasing age 
in accordance with its degenerative aetiology.

It is well known that in CSM, an effective treatment option is 
surgical decompression of the spinal cord, as it does not only 
halts the progression of symptoms, but also shows a significant 
functional improvement in a considerable proportion of 
individuals treated(4,5). Pathologies located in the anterior or 
posterior spinal canal can be the cause of spondylotic spinal 
compression and accordingly, surgical decompression can be 
performed using an anterior or posterior surgical approach. 
Anterior surgery is typically performed in the form of anterior 
cervical discectomy and fusion or corpectomy and fusion. 
Posterior surgery refers to laminoplasty or laminectomy with 
or without fusion(3).
Although it is generally safe and effective, 11-38% of CSM 
patients treated surgically develop complications(6,7).  These 
include dysphagia, C5 radiculopathy, wound infection, axial pain 
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and postoperative (post-op) kyphosis(8). Today, it remains unclear 
as to whether multi-level spondylotic cervical spinal stenosis 
can best be treated with the anterior or posterior surgical 
approach and whether each of these surgical approaches is 
superior in terms of patient outcomes or complication rates. 
The aim of this study is to investigate the effects of the surgical 
techniques used in patients with CSM operated in our clinic on 
complication, recovery and patient satisfaction.

MATERIALS AND METHODS

Our study included only patients who were operated for 
spinal stenosis caused by cervical spondylosis. The exclusion 
criteria in our study involved patients with spinal stenosis 
who were operated for trauma, tumour and other aetiologies. 
The patients’ age, sex, admission complaint, duration of 
complaints, systemic diseases and neurological examinations 
were evaluated. Their gait performances were evaluated 
according to the Nurick scale. Stenosis levels and the presence 
of myelomalacia were examined with the preoperative (pre-
op) magnetic resonance imaging (MRI) examinations of the 
cervical vertebra. The operative times, surgical approaches, 
number of decompressions, peroperative (per-op) and post-op 
complications, post-discharge follow-up durations, functional 
outcomes and long-term complaints of the patients were 
analysed. In addition, the post-op length of hospital stay, 
complications, functional outcomes and long-term complaints 
of the patients were analysed according to surgical approaches. 
The patients were divided into four groups according to the 
surgical technique: group 1 (laminectomy without fusion), 
group 2 (laminectomy and fusion), group 3 (anterior corpectomy 
and fusion) and group 4 (combined surgery).
This study was approved by Başkent University Medicine 
and Health Sciences Research Committee (94603339-
604.01.02/845).

Selection of the Surgical Technique

When CSM is diagnosed, the type of treatment is discussed. The 
treatment of CSM should be with surgery or conservatively. CSM 
is generally considered a surgical disease, because symptoms 
tend to worsen in natural course. Therefore, in our clinic, all 
cases of CSM with clinical and radiological consistency were 
treated with surgery.

The surgical treatment of CSM is performed by anterior, posterior 
or combined approach, depending on the specific pathology. 
The patients with 1 to 2 vertebral level kyphosis or ossification 
of the posterior longitudinal ligament were generally operated 
with an anterior approach. The patients with >3 levels of 
cervical stenosis, posterior compression or congenital stenosis, 
laminectomy and posterior fusion were generally performed.

Statistical Analysis

Statistical analysis was performed using the statistical 
package  SPSS software  (Version 17.0, SPSS Inc., Chicago, IL, 
USA). If the continuous variables were normal, they were 
described as the mean ± standard deviation [p>0.05 in 
Shapira-Wilk (n<30)], and if not normal, they were described 
as the median.  Comparisons between  groups  were applied 
using  Kruskal-Wallis test, used for data not normally 
distrubited.  The chi-square test or Fisher’s exact test. Test 
was used to analyse the catagorical variables  between the 
groups. Values of p<0.05 were considered statistically.

RESULTS

A total of 50 patients were operated in our hospital between 
2014 and 2019 of which 38 were male and 12 were female 
(M/F=3.16). The mean age was 68.8 years (43-85). The most 
common admission complaints were simultaneous weakness 
in the arms and legs, difficulty in walking, arm pain, weakness 
only in the legs, weakness only in the arms, weakness on one 
side of the body and spasticity. The mean time from onset of 
symptoms to presentation was 8.8 months (2 days-60 months). 
The patients’ personal history evaluated revealed that the most 
common systemic disease was diabetes mellitus (DM) with 
34% of the patients (n=17), followed by coronary artery disease 
(n=15), and hypertension (n=15).
The neurological examinations of the patients revealed that 
35 patients (70%) had pathological reflex (Hofmann, Clonus 
and Babinsky), while 23 (46%) patients had quadriparesis, 
eight (16%) patients had paraparesis, eight (16%) patients 
had monoparesis, four patients (8%) had hemiparesis and two 
patients (4%) had spastic paraparesis. Of the patients, 10% 
were grade 0, 16% were grade 1, 8% were grade 2 and 66% 
were grade 3 and 4 according to the Nurick scale. None of the 
patients was grade 5 (Table 1). During the outpatient clinic 

Table 1. Our patients were evaluated according to the Nurick scale (Evaluation 0 to 5 Points) preoperatively. Of the patients, 10% 
were grade 0, 16% were grade 1, 8% were grade 2 and 66% were grade 3 and 4 according to the Nurick scale. None of the patients 
was grade 5

Grade Description Our cases

0 Signs and symptoms of root involvement without spinal cord disease 10%

1 Signs of spinal cord disease without difficulty in walking 16%

2 Slight difficulty in walking that does not prevent full-time employment 8%

3 Difficulty in walking that prevents full-time employment or daily life without 
requiring assistance with walking

66%4 Ability to walk only with assistance
5 Chair bound or bedbound -
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admission of the patients, the MRI of the cervical vertebra 
performed showed that 32 (64%) patients had myelomalacia 
of the spinal cord. Of the patients, 25 (50%) had spinal stenosis 
at 2 levels, 20 (40%) at 3 levels and 5 (10%) at 1 level. Spinal 
stenosis was most commonly observed at C4-5 (80%), followed 
by C5-6 (64%), C3-4 (48%) and C6-7 (34%).
Of the patients, 24 (48%) underwent laminectomy without fusion 
(group 1), six (12%) underwent laminectomy and fusion (group 
2), 17 (34%) underwent corpectomy and anterior fusion (group 
3), three (6%) underwent anterior and posterior decompression 
and fusion (group 4) (Figure 1). Decompression was performed 

at 2 levels in 19 patients, 1 level in 17 patients and 3 levels in 
14 patients. The mean operative time of the surgical groups 
was examined in minutes (min). The mean operative time 
was 102.5 minutes in group 1, 210 minutes in group 2, 175.2 
minutes in group 3 and 220 minutes in group 4 (Table 2). There 
was a statistically significant difference (p=0.001) in the mean 
operative time of the surgical groups. In addition, the shortest 
post-op length of hospital-stay (3.66 days) was found in group 
1, although this was not statistically significant (p=0.572). 
Considering the per-op and post-op complications of all the 
patients, this rate was 10%. Two of the patients who underwent 
only laminectomy were re-operated due to spinal cord oedema 
and haematoma at the operation site after post-op 24 hours, 
and two of the patients who underwent corpectomy and 
anterior instrumentation were re-operated due to hematoma at 
the operation site (post-op 2nd day) and corpectomy cage shift 
(post-op 4th day). Moreover, one of the patients who underwent 
laminectomy and fusion peroperatively developed dural tear, 
which was repaired in the same session (Table 2). Complication 
rates were not statistically significant (p=0.978).
The mean post-discharge follow-up period of the patients 
was 12.82 (1–48 months) months. The post-discharge follow-
up analysis of all the patients with CSM revealed that, of the 
patients, 30 (60%) achieved complete recovery, nine (18%) 
achieved partial recovery and 5 (10%) got worse compared 
to the preoperative period (increase in motor loss in three 
patients, spasticity in two cases), while six (12%) had no change 
compared to the pre-op period. The complete recovery rates 
of the surgery groups were as follows, 83.33% of group 2 
and 70.58% of group 3 showed complete recovery, while this 
rate in group 1 was 41.1% (Table 2). There was no significant 
difference of recovery rates between surgical groups in this 
context (p=0.657). One patient died of acute coronary syndrome 
(ACS) 7 days after discharge. We determined that nine (18%) 
patients developed neuropathic pain complaints in our long-
term follow-up, more than half of whom (five patients) were 
in the group treated with only laminectomy, and appropriate 
medical treatment was given to these patients.

DISCUSSION

The most common cause of spinal cord dysfunction in 
individuals older than 55 years is CSM(9). Cervical spondylosis 
is a progressive disease characterised by degenerative 
changes affecting the vertebrae, intervertebral discs, facets 
and associated ligaments. These changes accelerate CSM by 
causing narrowing of the canal vertebralis diameter and direct 
compression of the spinal cord and/or surrounding blood 
vessels(10). Disruption in blood supply to the spinal cord tissue, 
further increasing neuronal injury is caused by the vascular 
involvement. The disease can result in long-term disability and 
severe neurological disorders. Early and effective treatment 
before irreversible spinal cord injury develops is important to 
maintain the quality of life of these patients.

Figure 1. Case samples from groups; 1a, b: Preoperative and post-
operative MRI images of one patient who underwent laminectomy 
(group 1), 2a, b, c: Preoperative MRI and postoperative CT control 
of a patient who underwent laminectomy and posterior fusion 
(group 2), 3a, b: Preoperative MRI and postoperative X-ray control 
of a patient who underwent anterior corpectomy and fusion (group 
3), 4a, b: Preoperative MRI and postoperative X-ray control of a 
patient who underwent anterior and posterior decompression and 
fusion (group 4)
MRI: Magnetic resonance imaging, CT: Computed tomography
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The progression of cervical myelopathy is often insidious 
although it is seen only in a small portion of patients with 
spondylosis. The natural course of CSM is variable. Some 
patients show a gradual worsening, while others have a long 
silent period. Minor and major traumas that may occur in 
the presence of cervical spondylosis can cause acute clinical 
deterioration and central cord syndrome. The symptoms of 
some of the patients in this study had started within 1 month, 
and their condition had worsened within days.
Patients usually present gait disturbance and fine motor 
dysfunction since the spinocerebellar and corticospinal 
pathways are affected in the first place(11). Therefore, patients 
exhibit hand numbness and hand motor dysfunctions, a wide-
based and ataxic gait and inability to perform tandem standing 
during the initial assessment. Neurological examination shows 
lower motor neuron findings at the highest stenosis level 
and upper motor neuron findings at lower levels. Positive 
Hoffman, Clonus and Babinski reflexes and motor weakness 
are frequently encountered(12). In this study, the most common 
admission complaints of the patients were weakness in the 
arms and legs and walking difficulties, while pathological 
reflexes such as motor weakness with 78%, Hoffman, Clonus 
and Babinski reflexes with 70% were observed.
Nurick(13) in 1972 published the original symptom severity 
scale for CSM and was based only on gait disturbance. In 
recent years, this scale has been considerably replaced by a 
more holistic rating system, called the Japanese Orthopaedic 
Association Myelopathy Evaluation Questionnaire (JOA scale)
(14). The Nurick scale is still very much in use to assess the effect 
of gait dysfunction on daily life activities however, the JOA scale 
has become the preferred rating scale to assess overall patient 
weakness. We found out using the Nurick scale that, 66% of the 
patients were grade 3 and 4 in the pre-op period.

Neurological changes developing with DM cause axonal 
damage in the spinal cord. Sensory findings usually include 
proprioceptive loss and loss of glove-like sensations in the 
hands that can be confused with DM or concomitant peripheral 
neuropathy(10). The JOA scale scores of those with DM were 
lower than those of other patients was the discovery of a 
study evaluating patients with CSM who were recently treated 
surgically(15). In our study, 34% of the patients had DM. Nine 
of the patients had neuropathic pain in post-op course and 
three of these patients had DM previously. Complaints such 
as neuropathic pain and sensory loss can be of DM origin. 
Electromyography (EMG) can be used to confirm this, but some 
patients in our study did not have EMG examination.
A very important method to confirm the diagnosis of CSM by 
imaging. Plain radiographs, computed tomography (CT) and 
MRI with or without myelography can be used to evaluate 
spinal canal narrowing and pathological vertebral changes. 
Plain radiographs are usually taken before advanced modalities 
because they are cheaper, faster and expose the patient to 
less radiation. However, due to the non-invasive nature, high 
resolution and ability to show soft tissues in detail of MRI, it 
is preferred for precise evaluation(16). Sometimes, an increased 
T2 signal is visualised in the spinal cord on MRI. This condition, 
which we call myelomalacia, suggests spinal cord injury and 
permanent damage due to spinal cord compression or recurrent 
trauma(12). In our study, pre-op MRI examination was performed 
in all the patients, and myelomalacia was visualised in 64% 
of the patients. Pre-op CT examination was also performed in 
patients who were considered to have posterior longitudinal 
ligament ossification (PLLO), osteophyte formation and facet 
hypertrophy to evaluate these patients.
The most important risk factors for disease progression and 
worsening are age and duration of symptoms(10,17). In addition, 

Table 2. Operative times, complications, post-op length of hospital stay and treatment outcomes of patients by surgeries

Number of 
patients
(n)

Operative time 
(min)
(p=0.001)

Complication
(n)
(p=0.978)

Length of 
stay (day)
(p=0.572)

Outcome
(%)
(p=0.657)

Group 1 24 102.5 2 3.66

Complete recovery: 41.66
Partial recovery: 25
No change: 20.83
Worsening: 12.5

Group 2 6 210 1 5.16

Complete recovery: 83.33
Partial recovery: -
No change: -
Worsening: 16.66

Group 3 17 175.2 2 4.58

Complete recovery: 70.58
Partial recovery: 11.76
No change: 5.88
Worsening: 5.88

Group 4 3 220 - 6.33

Complete recovery: 66.66
Partial recovery: 33.33
No change: -
Worsening: -

post-op: Postoperative
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preoperative neurological function along with these factors are 
the most important prognostic indicators of surgical treatment 
success. The best treatment option should be decided taking 
into account these factors(12). Indeed, the acceptable mean 
duration of symptoms (8.8 months) and mean age (68.8 years) 
of the patients we operated may be the cause of the good 
neurological condition at discharge and during the follow-up of 
the patients. In severe cases of CSM, surgery is often considered 
the best treatment option. Some studies have shown that 23-
54% of patients who are initially treated with conservative 
treatment before surgery are later treated surgically(18).
The most accurate surgical approach is not always clear. The 
goals of surgery for patients with CSM are decompression of the 
spinal cord, restoration of the cervical alignment and treatment 
of the instability, if any(19). An AO Spine North America CSM 
study showed that cervical decompression halted worsening in 
patients regardless of the disease severity and the improved 
neurological outcomes, functional status and quality of life(20). 
The anterior approach is preferred when the number of affected 
levels is 1 or 2. Discectomy and fusion or corpectomy and fusion 
can be included in the procedures performed during the anterior 
surgical approach. The anterior approach has been preferred 
by many spinal surgeons in recent years due to its advantages 
such as direct decompression of pathologies located in the 
anterior cervical spine (osteophyte, PLLO, disc herniations), the 
ability to resolve radiculopathy, muscle-preserving dissection 
to minimise post-op pain, low infection rates and correction of 
cervical kyphosis(10).
The risk of complications of the anterior approach increases 
in the case of three or more levels and thus, the posterior 
approach should be considered in such cases. However, the 
posterior approach should not be used in the case of kyphosis. 
The extension of the spinal cord along the kyphotic spine 
causes neural injury, which can be exacerbated by posterior 
decompression. In our study, we found that combinations 
with the posterior approach were performed on all the 
patients with three levels of spinal stenosis, and the anterior 
approach alone was not performed on any of them. In the past, 
laminectomy without fusion was widely used for the treatment 
of CSM; however, due to the identification of post-laminectomy 
kyphotic deformities, the use of this technique has reduced(3). 
Therefore, although the idea of adding fusion to the posterior 
approach has gained importance, restricted cervical mobility, 
neck stiffness and adjacent segment degeneration are its 
important handicaps(9). In our study, we found that 48% of the 
CSM patients underwent laminectomy without fusion; this 
surgical approach was preferred more in high-risk patients due 
to advanced age and systemic diseases, and complaints such 
as neuropathic pain in the post-op long-term follow-up were 
most commonly observed in these patients. Although no post-
laminectomy kyphotic deformity was observed in the follow-up 
of any patient, this group had the shortest operative time and 
post-op length of hospital-stay of 102.5 minutes and 3.66 days, 
respectively.

In our study, we found that the group in which only the anterior 
approach was preferred had one of the highest satisfaction 
rates (70.58%), and only 1 or 2 levels of corpectomy were 
performed in this group. However, it was noted that 5.88% 
of the patients in this group and 12.5% of the patients who 
underwent laminectomy without fusion had post-op worsening. 
In addition, although the number of patients (n=3) in the group 
in which the anterior and posterior approach was combined 
was small, the satisfaction rate of these patients (66.66%) 
was better than that of the group (41.66%) who underwent 
laminectomy without fusion. However, the patients treated with 
the combined approach had the longest length of hospital-stay. 
The group treated with laminectomy and fusion was found 
to be the best in terms of patient satisfaction and functional 
recovery (83.33%).
Lawrence et al.(3) reviewed five studies and compared the 
success of their CSM surgical techniques. They found that a 
better functional improvement was observed after the anterior 
surgical treatment in two studies. More success was achieved 
after the posterior surgery approach in two studies. In one study, 
no difference was found between the anterior and posterior 
approaches. Only one of them was statistically significant. Thus, 
in the current literature, the anterior and posterior neurological 
outcome is insufficient for explaining the best surgical 
approach. We found that laminectomy and fusion was the most 
successful surgical method. However, the anterior approach is 
also a successful treatment option.
In the literature, post-op early and late complication rates have 
been reported as 15.6% and 4.4%, respectively(20). The more 
common complications are cardiopulmonary problems (3.3%), 
dysphagia (3.0%), superficial infection (2.3%), pseudoarthrosis 
(1.8%), C5 radiculopathy/palsy (1.7%), worsening myelopathy 
(1.3%), epidural/wound hematoma (1.0%) and dural tear (1.0%). 
Wound infection is more common in the posterior approaches 
(4.7% posterior, 0.6% anterior), while C5 radiculopathy/palsy 
is equally common in both approaches (1.9% posterior, 1.7% 
anterior), and dysphagia is slightly more common in the anterior 
approach (0.9%)(16,20). The complication rate of all the patients 
in our study was 10%. The rate of worsening myelopathy was 
6%, followed by hematoma at the operation site with 4%, 
and per-op dural tear with 2%. One patient who underwent 
laminectomy and fusion and recovered completely died of ACS 
approximately one week after discharge. Our complication 
rates were different compared to those of larger studies, since 
our sample size was small.

CONCLUSION

CSM is a degenerative disease that can be easily overlooked by 
clinicians, often leading to a delay in diagnosis and an irreversible 
spinal cord injury. Therefore, it should be treated as soon as 
possible. Laminectomy without fusion has the advantages of 
having the shortest length of hospital-stay and operative time. 
However, we recommend that laminectomy without fusion only 
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be performed on high-risk patients due to comorbidities with 
1 or 2 level involvement and no kyphosis, since it has more 
side effects such as neuropathic pain, lower functional recovery 
and patient satisfaction rates compared to other approaches. It 
will be useful to add fusion to multi-level laminectomies. We 
are of the opinion that laminectomy and fusion may be more 
successful in eligible cases in terms of patient satisfaction and 
functional recovery, and may cause fewer complications. When 
deciding on the surgical technique, it will be best to make a 
decision by evaluating the patient’s age, clinical condition and 
radiological characteristics all together. Yet, there is a need for 
series with a larger sample size.
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