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Abstract
Introduction: Cervical spondylotic myelopathy (CSM) is a condition that results 
from cervical stenosis. The clinical manifestation of CSM are paresthesia of 
extremities, loss of motor functions, difficulty in walking and in severe cases 
bowel and bladder dysfunction. Mostly CSM is treated with surgical methods. 
In case of single level involvement, anterior surgery is commonly done and 
preferred posterior surgery for multilevel involvement. Among all posterior 
techniques, laminoplasty is one of the most popular ones. The study aims to 
assess the clinical outcomes of French door Laminoplasty in CSM. 

Methods: We retrospectively analysed the patients hospital record and 
radiographs who were operated with French door laminoplasty for cervical 
spondylotic myelopathy. We analysed pre and post operative mJOA score, 
axial neck pain and cervical lordosis. The data were analysed with SPSS 
version 20. 

Results: A total of 30 patients were evaluated. Majority of patients were 
males (27). All the patients pre and postop cervical lordosis measured 
and there is maintained cervical lordosis postoperatively. The mJOA score 
improved from 9.83 ± 1.82 to 14.27 ± 1.28 postoperatively at one year. Mean 
axial pain improved from 4.1 ± 1.19 to 1.7 ± 0.651 postoperatively. 

Conclusions: There is improved clinical outcome of cervical spondylotic 
myelopathy patients after French door laminoplasty surgery.

© The Author(s) 2023. This work is licensed under a Creative Commons Attribution 4.0 International License. (CC BY-NC)

INTRODUCTION

Cervical spondylotic myelopathy (CSM) is a clinical 
condition manifested with symptoms caused by spinal cord 
compression due to disc herniation, ligament hypertrophy 
or presence of osteophytes.1 The manifestation of CSM 
are paresthesia in the extremities, loss of fine motor skills, 
balance problems and bowel and bladder dysfunction in 
advanced disease.2 

There are anterior and posterior surgery for the treatment 
of CSM. Laminoplasty is one surgical treatment option done 
posteriorly. There are many techniques of laminoplasty. 
In open door laminoplasty we lift the lamina from one 
side and opening is maintained by different techniques 
In French door laminoplasty we split the lamina from the 
spinous process and sutured on muscle, without the use of 
any implant.1,2 

French door laminoplasty is a technique used recently for 
CSM with encouraging results.3,4 There are several studies 
on the effectiveness of the French door laminoplasty 
for CSM, including multilevel involvement, from abroad. 
However, very few data are available from Nepal. The 
aim of the study is to assess the clinical outcome of 
cervical spondylotic myelopathy treated with French door 
Laminoplasty.

METHODS

This is a retrospective study performed in Shree Birendra 
Hospital, Chhauni, Kathmandu, Nepal. This is a 750 bedded 
tertiary care level multi - specialty hospital. This tertiary 
care centre caters to the Nepalese Army personnel and 
their dependents. This study was approved by Institutional 
Review Committee of Nepalese Army Institute of Health 
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Sciences (NAIHS), Swoyambhu, Kathmandu. This is a 
retrospective study where we analysed a total of 30 
patients who were operated from June 2017 to January 
2020. These patients were enrolled in this  study on the 
basis of the following inclusion and exclusion criteria 
(Table 1).

Table 1:

Inclusion Criteria Exclusion Criteria

1. Patients with myelopathic fea-
ture

2. Patients with myelopathic 
Hand

1. Cervical lordotic patients

2. Unstable cervical spine

3. Previous posterior cervi-
cal spine surgery

The patient’s demographic data were noted down. Clinical 
features like bladder functions, motor as well as sensory 
functions of upper and lower limbs were retracted from 
the patients record file and entered into the data sheet. 
Preoperative cervical spine x ray and MRI were analysed 
to know the status of cervical lordosis and level of diseases. 
We recorded JOA score of the myelopathy patients 
after the assessment of all clinical feature preoperative, 
postoperative and 12 months. Axial neck pain VAS scores 
were also recorded. Data were analysed in SPSS version 
20.

RESULTS

This study included 30 patients. The patients baseline 
demographic data are presented in Table 2.

Table 2: Demographic data of the study population

No of patients 30

Sex Male 27

Female 3

Age (Year) 36 - 78 59.8 ± 10.72

Symptoms before surgery (Months) 1 - 60 28.07 ± 16.30

Level of myelopathy Single 8

Two 11

Three 11

There was a significant difference in the mean mJOA 
score in the patients when recorded preoperative and 
then again at the end of one year post-operative (Table 
2). In one patient, mJOA scores did not improve during the 
follow-up period. 

Table 2: Modified Japanese Orthopaedic Association 
(mJOA) score

Preop Postop at the end of 
one year

P value

mJOA score 9.83 ± 1.82 14.27 ± 1.28 < 0.000

We also assessed the clinical outcome regarding pain 
relief as measured by the axial pain visual analog score 
(VAS) pre and post operatively. There was a significant 
improvement in the symptoms (Table 3). 

Table 3: Axial pain visual analogue score (VAS)

preop postop P value

Axial pain 4.1 ± 1.19 1.7 ± 0.651 < 0.000

All patients with preoperative cervical lordosis did not 
change to kyphosis after surgery. Preoperative cervical 
lordosis was maintained or increased after surgery. The 
mean change in Cobb angle between preoperative and 
post-operative for all patients was 1.83 ± 1.66, which was 
significant (P < 0.000). 

All the patients who had preoperative cervical lordosis did 
not change to kyphosis after surgery. Preoperative cervical 
lordosis was maintained or increased after surgery. The 
mean change in cobb angle between preoperative and 
post operative for all patients was 1.83 ± 1.66. This change 
in cobb angle is also statistically significant (P < 0.000).

DISCUSSION

CSM is a condition resulting from cervical canal stenosis. 
Pathophysiologically, myelopathy results from static 
compression and spinal malalignment. These conditions 
result in altered cord tension and vascular supply, which 
leads to dynamic injury with the resultant CSM.5 One 
important surgical option for the remedy of this condition 
is laminoplasty. Laminoplasty is posterior decompression 
of cervical spinal cord. In open door laminoplasty we 
lift the lamina from one side and opening is maintained 
by different techniques. In French door laminoplasty we 
split the lamina from the spinous process and sutured on 
muscle, without the use of any implant.1,2 Hence, French 
door laminoplasty would be more useful in resource 
limited set ups. This study was conceptualized to study 
the clinical outcomes in French door laminoplasty method.

Our study showed significant improvement in the mJOA 
scores following French door laminoplasty surgery in 
cervical spondylotic myelopathy patients. In a study 
conducted by Guoliang Chen et al on the surgical outcomes 
of French door laminoplasty for cervical spondylotic 
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myelopathy (CSM), it was demonstrated that this surgical 
approach is efficacious in the management of multilevel 
CSM. However, patients with prolonged preoperative 
symptoms, a high intramedullary signal on T2 MRI, and 
a canal narrowing ratio exceeding 50% exhibited less 
favorable neurological recovery.3 

In a separate publication authored by Okada M et 
al,4 a comparison was made between laminoplasty 
techniques, revealing that French door laminoplasty may 
offer more significant advantages compared to open 
door laminoplasty. However, it should be noted that both 
groups exhibited similar JOA scores and recovery rates. 
Similar findings were observed in the studies done by 
Takashi F et al and Chiba K et al.6,7  The mean mJOA score 
improved significantly until three years after surgery and 
remained at an acceptable level with slight deterioration 
after five years in the study by Chiba K et al.7 In our study; 
there was only a one-year follow-up period; hence, we 
could not demonstrate the effectiveness of surgery 
beyond one year. They also found no significant difference 
in pre and post operative mJOA score and recovery rate 
between open-door and French door laminoplasty groups                     
(P > 000.005).8-10 

In this study, the preop axial pain score improved 
significantly after the surgery. Similar results were found 
in the study done by Okada M et al.4 The open door type 
of cervical en bloc laminoplasty was performed with 
modification and found the incidence of axial symptoms 
was much lower compared with the control group.11

The cervical lordosis was maintained after surgery in 
our study. Several studies have shown that French door 
laminoplasty tends to preserve post-operative cervical 
alignment better than open door laminoplasty.12 The 
cervical lordotic angle was significantly decreased 
in patients with post-operative axial symptoms after 
expansive open door laminoplasty, but there was no 
statistically significant difference in patients with post-
operative nonaxial symptoms.13 During the follow-up 
period, there was one patient whose mJOA scores did 
not exhibit improvement. This lack of improvement in the 
overall score can be attributed to lumbar canal stenosis. 
However, it’s worth noting that the patient did experience 
an improvement in upper limb scores. 

The most frequent post-operative complications observed 
were motor weakness (C5 palsy), CSF leakage, and lower 
limb weakness. In all cases, these complications resolved 
without any long-term effects.14 However, it is important 
to note that in our study, we did not encounter these 

complications. This discrepancy may be attributed to the 
smaller number of cases in our series. In a study focused 
on recovery rates, it was established that most patients 
(94.8%) exhibited improvement when treated with modified 
double door laminoplasty. Consequently, this procedure is 
considered a secure, dependable, and efficient option for 
individuals with cervical spondylotic myelopathy.15 

CONCLUSIONS

The French door laminoplasty could be one of the 
optimal surgical treatment options in cervical spondylotic 
myelopathy with comparable results between French door 
laminoplasty and open door laminoplasty.
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