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Abstract 
Introduction: Cervical myelopathy is the most common myelopathy among 
people over 50 of age. Cervicosteoarthritis is the main etiology. The purpose 
of this work was to identify clinical factors that may influence neurological 
recovery in patients undergoing surgery for cervical myelopathy in our work 
setting. Materials and Methods: We performed a retrospective analytical study 
on patients operated on for cervical myelopathy at the teaching hospital of 
Bouake. The logistic regression model was used to identify the factors in-
fluencing post-operative neurological recovery. Results: 50 patients’ records 
have been enrolled in this study. The mean age of our patients was 53 years 
with extremes ranging from 25 to 78 years and 39 of our patients (62%) were 
male. The mean modified pre-operative JOA score was 11.62 versus 12.94 af-
ter the surgery. Age, sex, the number of levels operated on and the duration 
of the evolution of the signs showed no significant link with neurological re-
covery. Preoperative mild myelopathy (P = 0.0491) and post-operative func-
tional rehabilitation (P = 0.0459) were identified as factors favouring neuro-
logical recovery after cervical myelopathy surgery. Conclusion: The good 
conducts of functional rehabilitation sessions as well as a mild myelopathy 
were the factors favouring neurological recovery.  
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1. Introduction 

Cervical myelopathy is a clinical syndrome related to the decrease in the diameter 
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of the spinal canal; it is the most common myelopathy among people over 50 of 
age [1]. Cervicarthrosis is the main etiology, but many other pathologies can 
lead to a significant reduction in the diameter of the spinal canal and spinal cord 
injury [1]. The natural history of cervical myelopathy is highly variable, but gen-
erally clinically results in a metameric syndrome with nerve roots compression 
signs and/or motor neuron damage and sublesional syndrome with pyramidal, 
spinothalamic and posterior cordonal signs [1] [2]. The modified JOA score 
(mJOA) is the clinical score most commonly used to assess the severity of cer-
vical myelopathy [3]. MRI is the paraclinical exam of choice as it allows high- 
resolution visualization of neural, bone and ligament structures [4].  

According to current clinical guidelines, surgery is strongly recommended for 
moderate (modified JOA score between 12 and 14) and severe (modified JOA 
score ≤ 11) cervical myelopathy [5]. 

Traditionally, the primary goal of surgery for cervical myelopathy was to main-
tain the patient’s neurological condition at the time of diagnosis and prevent fur-
ther deterioration. However, data from the past decade suggests that surgical 
decompression may improve the neurological condition of the patient [2]. Sev-
eral studies have been conducted to determine predictors of outcome after sur-
gical decompression for cervical myelopathy [6] [7]. In this regard, the factors 
associated with an unfavourable clinical outcome are longer duration of clinical 
signs, severe preoperative myelopathy and to a lesser degree, a high age [7] [8]. 
However, few African data are available in the literature regarding the determi-
nation of factors that may influence the post-operative outcome of cervical mye-
lopathy. 

The purpose of this work was to identify clinical factors that may influence 
neurological recovery in patients undergoing surgery for cervical myelopathy in 
our work setting. 

2. Materials and Methods 
2.1. Study Population 

We performed a retrospective and analytical study on the files of patients hospi-
talized and operated on for cervical myelopathy at the teaching hospital of Bouaké 
during the period from January 1, 2018 to December 31, 2020. 

This study has been performed after institutional ethical committee approval. 
A total of 130 medical records of patients operated on for cervical myelopathy 

were consulted. 80 files were not included in the study due to the incomplete 
nature of these files, the association of cervical spine trauma or the fact that these 
patients were lost to follow-up. 

Thus, only the completed files of patients operated on for cervical myelopathy 
without association of cervical spine trauma and followed up regularly were in-
cluded. 

The patients included in the study were divided into two groups:  
Group 1: patients who showed an improvement in the modified JOA score in 
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the postoperative follow-up (Neurogical recovery). 
Group 2: patients who did not show any improvement (no neurological recov-

ery). 
The mean follow-up duration was 6 months (range 3 - 36 months). 

2.2. Studied Parameters 

Age, sex, duration of evolution of clinical signs, preoperative mJOA score, func- 
tional rehabilitation, Post-op mJOA score and Neurological recovery were the 
studied variables. 

We defined by the presence of neurological recovery as an improvement in 
the modified JOA score postoperatively compared to the preoperative mJOA 
score. 

The choice of the surgical approach used depended on the predominant side 
of the compression and the preferences of the surgeon. The posterior approach 
was chosen in patients with multi-level compression and with preservation of 
cervical lordosis on plain radiographs. Fusion was performed in case of radio-
logical instability, according to the criteria of White and Panjabi [9]. 

We calculated the recovery rate of the patients using the formula proposed by 
Hirabayashi, as follows: (mJOA postoperative − mJOA preoperative)/(17 − mJOA 
preoperative) × 100 [10]. 

2.3. Statistical Analysis 

We first conducted a univariate analysis to determine a link between the ex-
planatory variables mentioned above and the presence or absence of neurolog-
ical recovery. 

Variables that showed a significant link with the neurological recovery were 
then included in a logistic regression model to determine the factors influencing 
neurological recovery. Significance was considered at a P-value ≤ 0.05. 

SPSS 25® was used for data collection and analysis. 

3. Results 
3.1. Patient Population 

Out of 130 cervical myelopathy files during our study period, we enrolled 50 files 
that met our inclusion criteria. 

The mean age of our patients was 53 years with extremes ranging from 25 to 
78 years and 39 of our patients (62%) were men. 

The mean duration of signs before the first consultation was 24.18 months. 
The most common reasons for consultation were neck pain (25%), cervicobra-

chialgia (23%) and gait disorders (22%). 
41 of the 50 patients (82%) in our series had neurologically recuperated. This 

recovery was complete in 31 patients (75.60%) and partial in 10 patients (24.39%). 
34 out of 41 (82.92%) of the neurologically recovered patients were under 40 
years of age, and 23 out of them (56.09%) were male. 
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The mean preoperative and postoperative mJOA scores were 11.56 and 12.94, 
respectively. The mean Hiyabarashi recovery rate was 24.53%. 

3.2. Results of Clinical Factors Analysis 

The results of the univariate analysis are reported in Table 1. 
At the end of this univariate analysis, a mild myelopathy (P = 0.001) and the 

conduct of a post-operative functional rehabilitation (P = 0.045) were identified 
as factors favouring neurological recovery and were included in the logistic re-
gression model. 

Age (P = 0.325), sex (P = 0.127), number of levels operated (P = 0.724) and 
duration of evolution of signs (P = 0.285) did not show any significant link with 
neurological recovery after cervical myelopathy surgery. 

After logistic regression analysis, mild myelopathy (OR = 2.734, P = 0.0456) 
and post-operative conduct of functional rehabilitation sessions (OR = 3.730, P 
= 0.0491) were significantly related to neurological recovery (Table 2). 
 
Table 1. Univariate analysis.  

 
Neurological 

recovery 
(n = 41) 

No Neurological 
recovery 
(n = 9) 

   

Variables   
Exact 
Fisher 

Mc 
Nemar 

P 

Age      

≥40 7 0 1.78  0.325 

40< 34 9    

Sex      

male 23 8 3.368  0.127 

female 18 1    

Duration of evolution      

≥06 months 17 3 0.203  0.724 

06 months< 14 6    

Levels operated      

1 to 2 23 7 1.447  0.285 

More than 2 18 2    

pre op mJOA score      

moderate or severe 31 5  x 0.001 

mild 10 4    

Functional 
rehabilitation 

     

yes 13 6 3.828  0.045 

no 28 3 
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Table 2. Logistic regression. 

 B E.S P OR 

Confidence interval 95% 
EXP (B) 

Inferior Superior 

Functional 
rehabilitation 

1.316 0.823 0.00491 3.730 0.743 18.726 

Mild pre op 
myelopathy 

−0.470 0.824 0.04569 2.734 0.124 3.145 

4. Discussion 

Cervical myelopathy is a progressive disease that can cause irreversible damage 
to the spinal cord. Early diagnosis and treatment are essential to prevent further 
injury, reduce disability and improve patients’ quality of life [11]. 

The timing of surgery is usually dictated by the degree of neurological severity 
[12]. Patients with moderate or severe cervical myelopathy are eligible for sur-
gery while those with mild cervical myelopathy may be offered surgery or careful 
observation [13]. 

The objectives of this study were to determine the factors favouring neurolog-
ical recovery after cervical myelopathy surgery in our work setting. The logistic 
regression analysis in our study revealed mild preoperative myelopathy and con-
duct of functional rehabilitation sessions as factors favouring neurological re-
covery. 

Unlike other studies in Africa on cervical myelopathy, which were mostly de-
scriptive [14] [15] [16] [17], this study is analytical in scope with the use of a lo-
gistic regression model.  

According to the results of a systematic review conducted by Tetreault, patients 
with a high age (over 65 years), as well as a long duration of symptom evolution 
and more severe preoperative myelopathy, are likely to have poorer surgical out-
comes [8]. 

Concerning the impact of the severity of preoperative myelopathy on the re-
sults of surgery; a study conducted by Gao revealed that patients with a preo-
perative JOA score less than or equal to 9 were 4.84 times more likely to have a 
worse recovery rate (≤50%) than those with a preoperative JOA score greater 
than 9 (>50%) [18]. Similarly, studies by Shin and Naruse reported that a lower 
preoperative JOA score was associated with a decrease in neurological recovery 
chances greater than 75% (OR = 1.34,) or 50% (OR = 1.64) respectively [19] 
[20]. Here, we found that only mild cervical myelopathy was significantly asso-
ciated with neurological recovery (OR = 2.734, P = 0.0456). 

Regarding the impact of functional rehabilitation on the results of cervical 
myelopathy surgery, few studies have been conducted to date [21]. A recent sys-
tematic review concluded that there are no randomized controlled clinical trials 
regarding the post-operative rehabilitation of cervical myelopathy [22]. 
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Only the study conducted by Yap concluded the effect of functional rehabili-
tation associated with postoperative physiotherapy on the neurological recovery 
of patients operated on for degenerative cervical myelopathy. 

The study concluded that functional rehabilitation improved post-operative 
functional status [23] but was found to be of low quality because it was a retros-
pective study with a small sample size and no comparison group. 

Our study found a significant link between post-operative neurological recov-
ery and post-operative conduct of functional rehabilitation sessions (P = 0.00491, 
OR = 3.73). Based on the results of our analysis, post-operative functional reha-
bilitation would increase the probability of neurological recovery by 3 times. 

Also, according to the results of our analysis, age, sex, the number of levels 
operated as well as the duration of symptom evolution were not identified as 
factors related to neurological recovery. 

Regarding age, a study conducted by SON found similar results to our study 
with no significant difference in neurological recovery rate in patients over 65 
compared to those under 65 [24]. Other authors, on the other hand, have re-
vealed in their studies that age was a factor linked to the rate of neurological re-
covery [25] [26]. For these authors, neurological recovery is greater after surgery 
for cervical myelopathy in patients under 65 years of age. 

Regarding the duration of symptom evolution, some studies such as ours have 
not revealed a significant link between this factor and neurological recovery [20] 
[27] [28] [29]. On the other hand, according to other studies, the duration of 
symptom evolution has been identified as an important predictor of neurological 
recovery [8]. 

More specifically, patients with long standing symptoms were more likely to 
have a recovery rate of less than 50%. [30] [31] [32]. 

In this regard, Rajshekhar and Kumar reported that patients with symptoms 
of less than 12 months were 4.8 times more likely to improve after surgery than 
those with symptoms of more than 12 months [33]. 

With respect to sex, most of the studies conducted did not find, as in our 
study, a significant link between this variable and neurological recovery [8]. The 
few studies that found a significant link between sex and neurological recovery 
showed more specifically that male patients were more likely to have an im-
proved post-operative JOA score [30]. But this significant link between sex and 
neurological recovery was only found after univariate analysis [30]. 

There are some limitations to this study. 
First, this study is based on data collected retrospectively. 
Second, the sample size may have been smaller. Although there is no consen-

sus on the appropriate sample size for logistic regression analysis, in some stu-
dies 10 events per variable is considered reasonable in a logistic regression anal-
ysis [34]. Based on this idea, the sample size of this study, which was 50, can be 
considered insufficient (6 variables studied). Other retrospective or prospective 
studies with larger samples are needed to address these limitations and validate 
the results of this study. 
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5. Conclusions 

We identified factors promoting neurological recovery in our study of mild 
myelopathy and the postoperative conduct of functional rehabilitation sessions. 

Age, duration of symptom development and gender, although they have been 
identified as contributing factors in several studies, have not been identified with 
this one. We believe that future prospective or retrospective studies with larger 
samples could better specify the weight of each factor in our work context.  
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