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Abstract 
Cervical spondylotic myelopathy is a serious complication of cervical spondylosis. Surgery is 

increasingly recommended as the preferred treatment strategy for patients with CSM as it can effectively 

halt disease progression and improve neurological outcomes. Aims of the study were to determine 

functional outcomes, perioperative complications and to compare for safety and efficacy of different 

surgical treatments available for CSM. Prospective case series included all consecutive patients with 

CSM who underwent cervical decompressive surgery from August 2015 to March 2017 at the 

Orthopaedic Department, New Civil Hospital, Surat. Functional disability was assessed on the basis of 

the mJOA score, European Myelopathy Score and Nurick’s grading. 3 Women and 17 men with ages 

ranging from 37 to 65 years underwent surgical spinal cord decompression. Discectomy with anterior 

fusion (n = 7), corpectomy with anterior fusion (n = 2), decompressive laminectomy (n= 3), laminectomy 

with lateral mass fixation (n = 2) and laminoplasty (n = 6) were the operative procedures in study. 

Preoperative functional scorings of the patients were mJOA (12.20±2.76), EMS (11.70±3.10) and 

Nurick’s grade (3.15±1.3) There was a statistically significant improvement in mean scores at 6 months 

in The Nurick’s grades (2.0±1.21) (p <0.0015), mJOA (14.85±2.35) (p < 0.0009), EMS (15.35±2.3) (p < 

0.0001). Complications like chronic cervical pain (axial or radicular) and C5 radiculopathy occurred in 3 

patients operated anteriorly. Intraoperative excessive bleeding occurred in 3 patients operated posteriorly 

required packing with hemostatic agent. While comparing the functional outcome for anterior and 

posterior procedures using 6month, 1 year and 2 year postoperative mJOA score and European 

myelopathy score, result is significantly better for posterior procedures (p values <0.05). Surgery for 

CSM is associated with significant functional recovery. Posterior decompression shows significantly 

better results but more postoperative complication than anterior decompression. 
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1. Introduction  

Cervical spondylosis is widespread in all cross sections of the adult population; it has been 

estimated that 50% of the population over the age of 50 years and 75% over the age of 65 

years have the disease [1]. It is indeed fortunate that only a small proportion develop the most 

serious complication of the disease, namely, cervical spondylotic myelopathy (CSM). CSM 

can lead to devastating and crippling neurological deficits [2]. Surgery is increasingly 

recommended as the preferred treatment strategy for patients with CSM as it can effectively 

halt disease progression and improve neurological outcomes, functional status and quality of 

life [4-9] Predicting surgical outcome and perioperative complications in these patients are 

increasingly important research topics. This information is valuable to clinicians because it 

provides decision-making support to surgeons; it allows surgeons to identify high-risk patients 

and institute rigorous preventative strategies and it gives surgeons a tool to counsel their 

patients and discuss relative risks and benefits of the procedure. The Orthopaedics department 

at NCH, Surat is receiving large number of patients with spinal cord disorders from whole of 

South Gujarat and periphery of Maharashtra. 

 

2. Material and methods 

Approval was obtained from institutional ethical research committee before undertaking the 

study. All patients operated for CSM between Aug 2015 to March2017 were included in the  
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study with the following inclusion criteria. 

 

2.1 Inclusion criteria 
2.1.1 An age of eighteen years or older,  

2.1.2 Presentation of symptomatic cervical spondylotic 

myelopathy with at least one clinical sign of myelopathy  

  

2.2 Exclusion criteria:  

2.2.1 Asymptomatic cervical spondylotic myelopathy  

2.2.2 Previous history of cervical spine surgery and trauma to 

cervical spine  

2.2.3 Tumors or any other pathology involving cervical spine  

 

All patients presenting with clinical signs and symptoms of 

compressive cervical myelopathy were evaluated and 

recorded clinically and radiologically. The age, gender, 

duration and intensity of symptoms and deficits and the 

disability status at the time of presentation were recorded. The 

patients were graded for their functional disability on the 

basis of the m JOA score, European Myelopathy Score and 

Nurick’ s grading (figure 1, 2 and 3). Cervical spine AP and 

lateral radiograph and MRI was done as a preoperative 

investigation in all the cases. Xray and MRI was evaluated for 

level of disease, spinal cord intensity changes, OPLL, 

hypertrophy or buckling of ligamentum flavum, osteophytes, 

translation or instability, Pavlov ratio (figure 4) and changes 

in curvature of spine. Patients meeting with inclusion criteria 

were offered a surgery and patients giving consent to 

participate in study were included. Patients were operated by 

any of the following surgical techniques: anterior (southwick 

robinson approach) or posterior (laminectomy, laminectomy 

with instrumentation, laminoplasty) or combined anterior and 

posterior approach according to patient profile, number of 

levels involved and implant availability in hospital supply. 

Post operatively every patient was immobilized with 

Philadelphia cervical collar up to the period of 8 to 12 weeks. 

First postoperative dressing and drain removal was done 48 

hrs after surgery. Suture removal was done at 11th 

postoperative day. Passive physiotherapy for peripheral joints 

were started on next day of surgery and neck mobilization 

was started after 8 to 12 weeks. X-rays of cervical spine were 

obtained Immediate postoperatively and at subsequent follow-

up (3month, 6month, 1yr and 2yr) for assessment of spinal 

alignment, implant positioning, Pavlov ratio and bony fusion. 

Postoperative MRI of cervical spine was obtained at 6 month 

follow up for cord changes in T1 &T2 weighted images and 

canal diameter. Every patient was assessed for functional 

improvement by mJOA score, European Myelopathy Score 

and Nurick’s grading immediate postoperatively and at 

subsequent follow-up. Univariate analyses were carried out 

using a chi square test for categorical variables and student t 

test for continuous variables. Any association having p< 0.05 

was considered as statistically significant. Analysis was done 

by using SPSS ver 19 software. 

 

 
 

Fig 1: Joa Score Simplified By Thiago et al. (2012) 
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Fig 2: European Myelopathy Score 

 

 
 

Fig 3: Nurick’s Grading 

 

 
 

Fig 4: Pavlov Ratio: It is the ratio of the diameter of cervical canal to the width of cervical body. Ratio of <0.8 on the lateral view taken as an 

indication of cervical stenosis. 

 

3. Results 

During the study period, 3 women and 17 men with ages 

ranging from 37 to 65years underwent surgical spinal cord 

decompression for treatment of CSM. In this study 60% 

patients were from the age group 41-60 yrs (n = 7), 30% were 

from the age group 21-40 yrs (n = 6) & 10% were from the 

age group more than 61 yrs (n = 2). (Table 1)  
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Table 1: Age Distribution of Patients 

 

Age Group (in years) No. of patients Percentage % 

21-40 6 30 

41-60 12 60 

>61 2 10 

Total 20 100 

  

 With respect to the procedures performed, we found 

discectomy with anterior fusion (ACDF) (n = 7), corpectomy 

with anterior fusion (ACCF) (n = 2), decompressive 

laminectomy (n= 3), laminectomy with lateral mass fixation 

(n = 2) and laminoplasty (n = 6). (Table 2)  

  
Table 2: Number and Percentage of Patients Operated with Different 

Techniques 
 

Type of Operation  Patients Percentage (%) 

Anterior Cervical Discectomy 7 35 

 Cervical Corpectomy 2 10 

Posterior 
Decompression 

Laminectomy 
3 15 

 
Laminectomy With 

Lateral Mass Fixation 
2 10 

 Laminoplasty 6 30 

  

The mean Nurick’s grades at 6 months after surgery were 

significantly lower than the mean preoperative Nurick’s grade 

(p <0.0015; Table 3). The mean mJOA scores at 6 months 

after surgery were significantly higher than the mean 

preoperative mJOA score (p < 0.0009; Table 3). Also, the 

mean EMS at 6 months after surgery significantly increased 

in comparison with the mean preoperative EMS (p < 0.0001; 

Table 3)  

  
Table 3: Comparison of Preoperative and Postoperative Mean Mjoa, 

Ems and Nurick’s Grading 
 

 Preop Postop (6 Month) P Value 

Mjoa 12.15±2.7 14.85±2.35 0.0009 

European Myelopathy Score 11.7±3.0 15.35±2.30 0.0001 

Nurick’s Grading 3.15±1.3 2.00±1.21 0.0015 

  

 Based on the Nurick’s grading, mJOA score and EMS 

neurological deterioration within the first year after surgical 

treatment was observed in 2 patients (9.09%). Minor 

complications like chronic pain and C5 radiculopathy 

occurred in 3 patients operated anteriorly which resolved over 

6 months in 2 patients. Intra-operative excessive bleeding 

occurred in 3 patients operated via posterior approach and 

required packing with haemostatic agent. Wound 

complication and infection was not seen in any patients. 

Complications like thromboembolism, DVT or pulmonary 

complications were also not seen in any patients. No patients 

were put on prophylaxis for DVT  

 
Table 4: Postoperative Complications In ACDF, ACCF, Posterior Fusion, Laminectomy, Laminoplasty And Combined Procedure 

 

   Number of Patients    

Variables ACDF ACCF Laminectomy Laminectomy With Fixation Laminoplasty Combined 

Chronic Pain 1 1 - - 1 - 

Wound Complicati on - - - - - - 

Intraop Excessive Bleeding   1  2  

Dvt - - - - - - 

Pulmonary Complicati On - - - - - - 

Neurologic Al Worsening 1 - - - 1 - 

  

While comparing the functional outcome for anterior and 

posterior procedures using 6month postoperative m JOA 

score and European myelopathy score, result is significantly 

better for posterior procedures (p values <0.05), (Table 5).
 

Table 5: Mean Mjoa Score and Ems After 6 Months Of Anterior And Posterior Decompression 
 

 Anterior Decompression Posterior Decompression P VALUE 

Mjoa 15.67± 1.87 14.18±2.56 P= 0.0164 

European Myelopathy Score 16.56±1.88 14.36±2.20 P= 0.0297 

  

During follow up period, postoperative MRI was done in 8 

patients (40%) after 6months, who showed increase in AP 

diameter of canal and persistence of cord changes in both T1 

and T2 weighted images. There isn’t any direct relation 

between preoperative cord changes and postoperative 

functional recovery. (Table 6) Comparison of preoperative 

and postoperative x-rays of cervical spine showed increase in 

Pavlov ratio (canal to body ratio) in anterior procedures and 

laminoplasty. 2 patients showed preoperative OPLL on x-ray 

and MRI, both were operated by decompressive laminectomy 

and showed significant functional improvement. 

 
Table 6: Relationship Between Cord Changes And Postoperative Functional Recovery 

 

 
Spinal Cord Changes In 

Both T1 And T2 Weighted Images On Mri 

Spinal Cord Changes In 

Only T2 Weighted Images On Mri 

Number Of Patients 7 13 

Average Preop Joa Score 11.86 12.31 

Average 6month Postop Joa Score 15 14.76 

Average Preop Nurick Grading 3.71 2.84 

Average 6month Postop Nurick Grading 2 2 

  

4. Discussion 

Cervical spondylotic myelopathy is a common pathological 

entity that can result in significant disability in the adult 

population. It can present in a variety of ways but the most 

common presentations are gait disturbance and functional 

deficits of the upper extremity, particularly the hand. In this 

study we have analyzed the data from a group of 20 patients 

followed for minimum 6 months duration with a diagnosis of 
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CSM. We have used the Nurick score, mJOA score and 

European myelopathy score as a primary outcome measure as 

it is specific for the disease. However, the degree of 

improvement (i.e. the functional change) did not show a 

significant correlation with the initial preoperative score. The 

cord signal change, as an indicator of the pathological severity 

of the disease did correlate with a worse functional outcome 

in our study and of Suri et al. who has reached similar 

findings [10]. In our study functional recovery reached 

maximum at 6 months after decompressive spine surgery in 

comparison with the 1-year and 2-year follow-up assessments. 

This finding is similar to the findings of a prior prospective 

study that assessed functional recovery using the JOA score 

within the first year after surgical decompression of the spinal 

cord in patients with CSM [5]. This data suggest that the most 

relevant functional improvements occur within the first 6 

months after surgical treatment in this group of patients. None 

of those potential confounders like age, sex, duration of 

symptoms preoperatively, number of levels involved, and 

preop myelopathic severity were significantly associated with 

clinically relevant functional improvement as assessed by the 

Nurick grading, mJOA score, and EMS in our study. This 

may be due to small sample size. This study shows male 

preponderance for CSM but, sex is not associated with final 

outcome after surgery. In this study, the overall perioperative 

complication rate was (22.72%). There was a 18.18% 

incidence of major complications with cohort study by 

fehlings et al [4]. Patients with predominantly dorsal 

compression due to ligamentum flavum infolding and patients 

with multisegmental stenotic disease may be better suited for 

a posterior procedure in the setting of a neutral to lordotic 

alignment. Anterior surgery is generally recommended for 

patients with disease limited to a few segments and patients 

with a fixed cervical kyphosis.  

  

Case 1 

 

  
 

Preoperative and Postoperative Mri Of 35 Yr Male Operated With 3 

Level Discectomy And Bone Grafting With Anterior Cevical Plating 
Month Postoperative Xray Of Same Patient Showing Fusion 

 

Case 2 

 

  
 

Preoperative And Postoperative Mri Of 46 Yr Old Female Presented 

With Symptoms Of Myelopathy Since 18 Months, Operated With C3 

To C7 Laminoplasty With Mini Plates 

 

12 Month Postoperative Xray Of The Same Patient 

 

5. Conclusion 

Our study indicates that surgery for CSM is associated with 

significant functional recovery. Posterior decompression 

shows significantly better results than anterior decompression. 

Posterior decompression is associated with more 

postoperative complications than anterior.  

  

6. Limitation 

One of the most important limiting factors for the study is 

small sample size (n = 20). Study with bigger sample size and 
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longer follow up could yield better results.  
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