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ABSTRACT 
Background: The main goal of laminoplasty is to provide decompression of the spinal cord by widening the 
spinal canal, and used to gain wide access to the spinal canal to perform additional procedures, e.g. adequate 
dissection around the dural tube, duraplasty, and removal of spinal cord tumor. 

Objective: A cross sectional cohort study to assess effectiveness and safety of laminoplasty in treatment of 
multilevel cervical canal stenosis and comparison of different techniques. 

Patients and Methods: We studied 20 patients with multilevel cervical canal stenosis undergoing cervical 
laminoplasty. All patients were subjected pre-operatively to full general and neurological clinical assessment, 
routine laboratory work and neuroimaging by plain X-ray, CT scan and MRI cervical spine.  

Results: This study included 20 patients (14 males and 6 females) and the mean age was 48.9 years. There 
were 7 patients with history of HTN and 5 patients with history of DM. There was a significant improvement 
post-operatively of Nurick grade score, Japanese Orthopedic Association scores and neck pain visual analog 
scale score.  

Conclusions: Laminoplasty is becoming an increasingly popular treatment for multilevel cervical stenosis 
due to cervical spondylotic myelopathy. Laminoplasty minimizes the risk of certain complications associated 
with other surgical options, such as graft and fusion-related complications. 
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INTRODUCTION 
    While multilevel cervical stenosis may 
occur for a variety of reasons, it is usually 
due to cervical spondylotic myelopathy 
(CSM) or ossification of the posterior 
longitudinal ligament (OPLL) 
(Mitsunaga et al., 2012). The goals of 
operative intervention in the treatment of 

cervical spondylotic myelopathy include: 
(a) decompression of the spinal cord and 
nerve roots, (b) deformity prevention by 
maintaining or supplementing spinal 
stability, and (c) alleviating pain. 
Achieving these goals will translate into 
improved clinical outcomes with 
stabilization or reversal of neurologic 
deficits, decreased pain, and maximal 
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functional restoration (Lebl et al., 2011). 
Operative treatment of cervical spinal 
stenosis is recommended for patients who 
have either substantial or progressive 
impairment of neurologic function or 
failed conservative management, especial-
ly if myelopathy has been present for six 
months or longer (Praveen et al., 2009) 

    In the original description, the open-
door laminoplasty is kept open with a 
suture technique. Sutures are placed at 
each level through the base of the spinous 
process and then through the zagapo-
physeal articular capsule and surrounding 
muscle fascia on the hinge side. Closure 
of the laminoplasty using suture technique 
was reported. This prompted the 
development of a variety of methods using 
auto-or allograft, hydroxyapatite, glass 
ceramic and custom-made minititanium 
plates to act as spacers to keep the lamina 
in the open position (Gabriel et al., 
2015).  

    In expansive open-door laminoplasty 
technique, a hinge is created on one side 
of the lamina-spinous process-ligamentum 
flavum complex. This allows the roof of 
the canal to be opened on the contralateral 
side leading to an expansion of the spinal 
canal (Mitsunaga et al., 2012). In double-
door laminoplasty, the opening is created 
in the midline and expands the canal 
symmetrically. This is accomplished by 
splitting the spinous process in the midline 
with left and right hemi laminae hinging 
on the lamina-spinous process-ligamintum 
flavum complex bilaterally (Masayuki et 
al., 2013).  

     Muscle-Sparing Laminoplasty Tech-
niques; Stephan et al. (2015) described a 

technique designed to minimize damage 
to the deep extensor muscles of the 
cervical spine and the attachments of the 
semispinalis cervicis (SSC) and multifidus 
muscles to the spinous processes. An 
operating microscope is recommended for 
this minimally invasive exposure. A 
longitudinal midline incision is made 
overlying the spinous processes of the 
planned laminoplasty levels (Mitsunaga 
et al., 2012). Plain radiography and CT 
scan were used to confirm the site of 
anchor insertion.  

    The aim of the work was to assess 
effectiveness and safety of laminoplasty in 
treatment of multilevel cervical canal 
stenosis. 

PATIENTS AND METHODS 
    This is a cross sectional cohort study 
done on Al-Azhar University Hospital 
(Damietta Branch). This study was 
conducted on 20 patients with multilevel 
cervical canal stenosis undergoing 
cervical laminoplasty. The work was 
during the period from January 2016 to 
May 2017, and participated after oral and 
informed consents. 

Inclusion Criteria: Multilevel cervical 
canal stenosis with central compression 
and patients presented with neck pain and 
myelopathy. 

Exclusion Criteria: Isolated radiculo-
pathy, focal anterior compression, loss of 
anterior column support and absolute 
kyphosis. 

The following were taken: 

1. Careful history taking to check for 
inclusion and exclusion criteria 
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according to standardized research 
protocol. 

2. History including medical diseases 
(DM, hypertension, coagulopathies, 
cardiac and pulmonary diseases...), 
previous operations or others. 

3. All patients were examined pre-
operatively: Clinically (general and 
neurological) and radiologically by 
plain X-ray, CT scan and MRI cervical 
spine. 

4. Surgical procedure:  

- Operative position: After intubation 
we turned the patient in prone 
position on Hall frame. The patient 
head was fixed in a curved head rest, 
the shoulders were taped down on 
both sides to provide traction, 
enabling intra-operative radiographic 
visualization of the lower cervical 
spine. A slight flexed position of the 
neck made the laminoplasty easier. 
The table was tilted into the reverse 
Trendelenburg position to make the 
incision site flat and avoid blood 
congestion in the operative field. 

- Incision and exposure: Midline skin 
incision from C2 to C7, and in 
avascular midline plane dividing the 
nuchal ligament and right and left 
paraspinal muscles. Exposure was 
made to the spinous process, laminae 
and inner half of the lateral mass 
from C3to C7. 

- Open -Door Laminoplasty: The 
spinous processes of C3 through C7 
were cut at the base with a listen 
bone-cutting forceps and kept for use 
as bone graft. Bilateral troughs were 

made at the junction of the lateral 
mass and lamina. To control the 
springiness of the elevated lamina, 
the open side of the “open door” was 
drilled first. A trough was made 
across each lamina using a high 
speed-drill with a 4-mm steel burr. 
After sufficiently thinning the inner 
cortex, an 8 to 10 mm raspatory was 
inserted into the trough and twisted. 
The trough in the hinge side was 
done in the same manner. The 
laminae were elevated starting from 
the caudal lamina to the cranial 
lamina. The ligamentum flavum was 
cut under the trough and between the 
laminae, enabling the opening of the 
laminae over the extent of 
laminoplasty.  Hemostasis from the 
epidural venous plexus was achieved 
by bipolar cauterization. Collagen 
hemostatic agents were used to gently 
tamponed bleeding sites. We used the 
autologous spinous processes from 
C6 and C7 as a supporting strut with 
non-absorbable 2-0 suture. We also 
used modified titanium miniplate 
(inverted V shaped with 2 outside 
small wings fitted in the cancellous 
bone of the lamina medially and in 
the lateral mass laterally without 
screws) to keep the laminoplasty 
opened.  Closure of the wound tightly 
in layers with suction drainage. 

- Post-operative care: The drainage tube 
was removed 1-2 days after surgery, 
sitting and walking were allowed 
from post-operative first day. 
Cervical neck collar was used for at 
least one month especially for 
patients with severe neck pain. 
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Cervical active range of motion 
exercise and isometric exercise were 
encouraged when pain was managed. 

5. All patients were assessed post-
operatively:  

A) Clinically focusing on post-
operative occurrence of any 
complications or neurological 
deficit including quadriparesis, 
crebro spinal fluid leak, vertebral 
artery injury, nerve root injury, 
axial neck pain, loss of cervical 
motion, and loss of cervical 
alignment.    

B- Radiologically: X-ray and CT scan 
to assess diameter of cervical 
canal and cervical stability and 
curvature. The post-operative 
changes in the cervical kyphosis 
/lordosis was assessed according 

to the difference in the C2-7 angle 
in neutral position. 

Statistical analysis of data: The collected 
data were organized, tabulated and 
statistically analyzed using statistical 
package for social sciences (SPSS) 
version 22 (SPSS Inc, Chicago, USA), 
running on IBM compatible computer. For 
qualitative data, frequency and percent 
distributions were calculated. For 
quantitative data, mean and standard 
deviation (SD) were calculated P value 
<0.05 was considered significant. 

RESULTS 

The mean age in the present study 
was 48.9 ± 3.7. There were 14 (70%) male 
cases and 6 (30%) female cases. There 
were 7 (35%) cases with a history of 
hypertension and 5 (25%) cases with a 
history of diabetes miletus (Table 1). 

 

Table (1): Demographic data of age, sex and history of studied cases. 

Data  

Parameters                
Range (years) Mean ± SD 

      Age 44 – 55 48.9 ± 3.7 

        

       Sex Male 
No % 

14 70% 

Female 6 30% 

History Hypertension 7 35% 

Diabetes mellitus  5 25% 
 

The mean operative time was about 167 minutes. The average blood loss was about 403.3 
ml, and the average length of stay after operation was about 6.7 days (Table 2). 
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Table (2): Operative time, blood loss and length of hospital stay of the studied cases 

                          Data  

Parameters            
Range Mean ± SD 

Operative time 100 – 210 (minute) 167 ± 31.08 

Blood loss 250 - 550 (ml) 403.3 ± 95.7 

Length of stay 5 - 9 (days) 6.7 ± 1.6 

 
     There was a significant difference in between before and after operation of Nurick 
grade score of the studied cases (Table 3). 
 
 

Table (3): Nurick grade score of studied cases. 

Score  

Parameters      

Range  Mean ± SD p- value 

  Before operation 2-5  2.8 ± 0.94 

<0.05 

  After operation 0-3  1.5 ± 1.18 

 

* In the present study, there was a significant difference in between before and after 
operation of the studied cases regarding (C2-7 angle; 15.2 ± 1.5 Vs 10.8 ± 1.53-degree, 
cervical range of motion 26.9 ± 1.6 Vs 20.3 ± 2.2, Japanese Orthopedic Association 
(JOA) score 9.4 ± 1.3 Vs 13.7 ±1.8, mean sagittal diameter by radiographic evaluation 
11.6 ± 0.98 Vs 16.7 ± 1.9, and neck pain visual analog scale (VAS) scores 3.1 ± 0.83 Vs 
3.9 ± 0.79, respectively (Fig 1-2). 
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Figure (1): Comparison between before and after operation regarding lordosis, cervical 
range of motion and sagittal diameter of the studied cases. 

 

 
Figure (2): Comparison between before and after operation regarding JOA scores and 

VAS scores of the studied cases. 

* Significant 
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     On average, patients lost lordosis, 
(15.2 ± 1.5 Vs 10.8 ± 1.53 degree) but 
maintained a lordotic curve post-
operatively, and decreased post-
operatively incidence of kyphosis. The 
range of motion was decreased post-
operatively by about 60 less than pre-
operatively (26.9 ± 1.6 Vs 20.3 ± 2.2,). 

The sagittal diameter of cervical canal was 
increased post-operatively by average 5 
mm (11.6 ± 0.98 Vs 16.7 ± 1.9) (Fig 1). 
     There was an improvement of both 
JOA score (9.4+1.3 Vs 13.7 + 1.8) and 
VAS (3.1+ 0.83 Vs 3.9 + 0.79) post-
operatively (Fig 2). 

 
Case presentation 

 

Figure (3): Male patient with cervical myelopathy and multiple level canal stenosis: Pre-
operative, (A) sgittal CT scan, (B) axial CT scan, (C) axial MRI cervial, ( D) 
sagittal MRI spine of the same patient and (E) operative view. 
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Figure (4): Post operative, with no kyphotic development, maitened lordosis and improved sagittal 

and axial diameter, (A) sagittal CT scan , (B) axial CT scan and (C) MRI sagittal 
cervical spine views.  

 

  
Figure (5): Male patient with cervical myelopathy and cervical multiple level canal stenisis, pre-

operative A- Plain X-ray, B- Axial MRI views, C- Sagittal MRI, and post-operative , 
D- Sagittal CT scan with preserved lordosis, and E- Axial CT scan with widening of 
the cervical canal. 
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DISCUSSION 
     Multilevel cervical stenosis can be 
effectively treated with long-level anterior 
cervical decompression and fusion. 
Anterior procedures can directly remove 
anterior pathology, correct kyphosis, and 
stabilize unstable segments. However, in 
multilevel cervical stenosis myelopathy, 
multisegmental anterior cervical 
discectomy fusion (ACDF) yield 
increased complication rates, including 
dysphonia, dysphagia, construction 
failure, adjacent segment disease, and 
fusion rates lower than anterior fusion of 
three or less motion segments (Yeh et al., 
2015). 

     The laminoplasty technique is a variant 
of the laminectomy, which was first 
described by Hirabayashi and Satomi 
(1988), with the purpose of decompres-
sing the spine and reducing the 
complications resulting from the classic 
laminectomy. Multiple variations on the 
technique have been created, but these 
methods share the same idea of cervical 
expansion with a protective dorsal 
element (Jason et al., 2011). 
Laminoplasty is one surgical option for 
cervical spondylotic myelopathy. It was 
developed to avoid the significant risk of 
complications associated with alternative 
surgical options such as anterior decomp-
ression and fusion and laminectomy with 
or without posterior fusion (Mitsunaga et 
al., 2012).  

     Laminoplasty represents a powerful 
technique for the treatment of multilevel 
cervical stenosis, whether resultant from 

spondylosis. Certain parameters such as 
kyphosis, k-line positivity, and greater 
than 50% canal occupation ratio are 
predictive of less favorable outcomes after 
laminoplasty and should prompt the 
surgeon to consider ventral decompres-
sion. Laminoplasty has a significantly 
lower complication rate than multilevel 
anterior procedures. There are several 
technical considerations when performing 
laminoplasty that can minimize the risk of 
postoperative complications. In particular, 
preservation of the muscle attachments to 
C2 and C7 can minimize postoperative 
axial pain and preserve sagittal alignment 
(Simpson and Rhee, 2014). 

    In the present work, the mean operative 
time was 167 ± 31.08 minutes, mean 
blood loss was 403.3 ± 95.7 ml and the 
mean length of hospital stay was 6.7 ± 1.6 
days. Xin et al. (2015) found shorter 
operation time and less intraoperative 
blood loss were found with laminoplasty 
(182 min and 608 ml by laminoplasty vs. 
264 min and 986 ml by subtotal 
corpectomy). Xuzhou et al. (2014) and 
Chang et al. (2015), also found that 
operation time and blood loss were 
apparently higher in corpectomy group 
compared with the laminoplasty group. 
This indicate that the surgical trauma in 
the corpectomy group and laminectomy 
and fusion group were obviously higher 
than that in the laminoplasty group. On 
the other hand, Shibuya et al., (2010) 
compared therapeutic outcomes of 
anterior subtotal corpectomy (n = 49) and 
posterior laminoplasty (n= 40) and found 
that for multilevel vertebral lesions, the 
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operation time was longer and intra-
operative blood loss was greater by 
subtotal corpectomy. 

     In the present work, there were 
significant decrease in Nurick grade score 
after operation when compared with 
before operation (1.5 ± 1.18 Vs 2.8 ± 
0.94) and these agree with Jason et al. 
(2011) who found that laminoplasty was 
associated with improvements in Nurick 
scores. Mohamed et al. (2015) compared 
laminoplasty and standard laminectomy 
without fusion in a case control study. The 
Nurick scores of the patients in the 
laminoplasty group improved by a mean 
of 0.96, and those patients had fewer 
complications than the patients in the 
laminectomy (without fusion) group. 

    In the present study, there were 
significant improvement of lordosis after 
operation when compared with before 
operation (10.8 ± 1.53 Vs 15.2 ± 1.5) and 
Cervical range of motion (ROM) (20.3 ± 
2.2 Vs 26.9 ± 1.6). Laminoplasty did not 
increase the incidence of kyphosis. It 
maintains lordosis (Highsmith et al., 
2011). Machino et al. (2012) and Lao et 
al. (2013) evaluated over 500 consecutive 
patients undergoing laminoplasty and 
demonstrated a paradoxical 1.8° increase 
in their cervical lordosis measured from 
C2 to C7at final follow-up averaging 33 
months post- operatively. But Stephan et 
al. (2015) noticed that a decrease in 
cervical range of motion after 
laminoplasty. This loss of motion is in the 
range of 17–75% but, usually, a global 
loss of cervical motion of approximately 
50% is seen.  

    In the present study, there were signifi-
cant increase of Japanese Orthopedic 
Association (JOA) score after operation 
when compared with before operation 
from 9.4 ± 1.3 to 13.7 ± 1.8, Sagittal 
diameter from 11.6 ± 0.98 to 16.7 ± 1.9 
and neck pain visual analog scale (VAS) 
from 3.1 ± 0.83 to 3.9 ± 0.79.  Lee et al. 
(2014) noticed that laminoplasty was 
associated with improvements in JOA 
scores. Monzano et al. (2012) and Zhang 
et al. (2012) noticed that laminoplasty 
have shown increases in the Japanese 
Orthopedic Association (JOA) by 55–
65%. JOA score, with higher scores 
indicating better patient status and lower 
scores representing poorer patient status. 

    In this study we reported increased 
sagittal diameter of the spinal canal of the 
operated patients post-operatively. Wang 
et al. (2009) and Stephen et al. (2015) 
also reported the sagittal diameter 
increased with laminoplasty and found 
that laminoplasty did not improve or cause 
neck or shoulder pain. Highsmith et al., 
(2011) showed that late complications 
were fewer in the laminoplasty. The 
overall recovery rate after laminoplasties 
ranging from 50% to 70%. 

CONCLUSION 

    Operative treatment of cervical spinal 
stenosis remains controversial. Several 
options are commonly used, including 
anterior subtotal corpectomy combined 
with bone graft fusion and internal 
fixation, anterior discectomy combined 
with bone graft fusion and internal 
fixation and posterior laminoplasty with 



 
 

 UPDATES IN LAMINOPLASTY TECHNIQUES FOR TREATMENT OF... 889 

or without internal fixation. However, 
there are limitations with these options. 
Laminoplasty is becoming an increasingly 
popular treatment for multilevel cervical 
stenosis due to cervical spondylotic 
myelopathy. Laminoplasty minimizes the 
risk of certain complications associated 
with other surgical options, such as graft 
and fusion-related complications. 
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صلاح الصفیحة العظمیة لمعالجة ضیق إالجدید فى تقنیات  
  ستویاتالقناة الشوكیة العنقیة المتعدد الم

  محمد طھ أحمد-  ھندام حسن محمد ھدایة - محمد حسام الدین أبو شھبة
  عبد الله محمد عبد الوھاب سلامھ

  
  جامعة الأزھر -كلیة الطب بنین (دمیاط)  - جراحة المخ والأعصاب قسم 

 الھدف الأساسى من توسیع القناة الفقاریة ھو تخفیف الضغط على النخاع الشوكى و لكى :خلفیة البحث
یتیح مجال أوسع لعمل طرق جراحیة أخرى بھذه المنطقة مثل تشریح وتجمیل الأم الجافیة، وإزالة 

  أورام النخاع الشوكى.

سة وتقییم كفاءة وسلامة عملیة توسیع القناة الفقاریة العنقیة فى علاج ضیق درا الھدف من البحث:
 الأخرى.القناة الشوكیة متعدد المستویات، ومقارنتھ بالطرق الجراحیة 

مرضاً یعانون من ضیق القناة الفقریة المتعدد، وقد أجریت  20تمت دراسة المرضى و طرق البحث:  
لھم جراحة لتوسیع القناة الفقریة العنقیة. وقد خضع كل المرضى قبل الجراحة للفحص الإكلینیكى العام 

ومقطعیة وفحص بالرنین والعصبى، وعمل الأشعات التشخیصیة اللازمة من أشعة عادیة 
 ، وعمل الفحوص المعملیة اللازمة.المغناطیسى

نساء، وكان  6رجلاً و 14سنة، منھم  48.9مریضاً ،متوسط أعمارھم 20شملت ھذه الدراسة  النتائج:
مرضى من إرتفاع السكر بالدم. وقد تحسنت الحالة  5مرضى من إرتفاع ضغط الدم و 7یعانى 

جراحة تبعاً لمقیاس نیوریك والجمعیة الیابنیة للعظام ومقیاس قدرة إحتمال الإكلینیكیة للمرضى بعد ال
 المریض للألم.

أصѧبحت عملیѧة توسѧیع القنѧاة الفقاریѧة العنقیѧة مѧن أكثѧر الطѧرق الجراحیѧة نجاحѧاً فѧى عѧلاج الإسѧتنتاج: 
ѧل مѧا تقلѧة، كمѧѧرات العنقیѧونة الفقѧحوب بخشѧتویات والمصѧѧدد المسѧة المتعѧاة الفقاریѧیق القنѧورة ضѧѧن خط

   التعرض لمضاعفات الطرق الجراحیة الأخرى.


