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INTRODUCTION 

Lumbar spinal canal narrowing is a chronically painful 

and potentially disabilitating condition which affects the 

elderly population.
[1]

 It is a significant cause of low back 

pain and one of the main indications for low back 

surgery in elderly patients in the United States. The 

neurogenic claudication is an important feature of this 

disease which is the main cause of mobility impairment 

and loss of self-dependence among elderly people.
[2] 

 

Treatment of lumbar canal stenosis consists of 

conservative, surgical decompression or surgical 

decompression along with stabilization which may add 

instrumentation. Surgery is indicated in patients with 

progressive intolerable symptoms, rapid neurologic 

deficit or cauda equina syndrome who do not respond to 

conservative treatment. Decompression of the neural 

elements adequately and maintenance of structural 

stability are necessary for a good outcome.
[3]

 There is 

wide number of surgical techniques described for the 
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ABSTRACT 

Background: Abnormal narrowing of the lumbar spinal central canal, lateral recess, foramen and extraforaminal 

space is called lumbar spinal canal stenosis. Patients present with low back pain with or without radiculopathy and 

neurological claudication and may need surgical intervention, if conservative treatment fails. Lumbar laminoplasty 

and decompressive laminectomy are few of the surgical intervention techniques. Objectives: To evaluate and 

compare the functional outcome of lumbar laminoplasty and decompressive laminectomy for patients with 

multilevel lumbar spinal canal stenosis. Methods: 60 consecutive patients underwent lumbar laminoplasty and 

decompressive laminectomy in BSMMU from September 2017 to March 2020. The patients were randomized into 

two groups: one group for lumbar laminoplasty and another group for decompressive laminectomy. Two patients 

from each group were dropped out at final follow up. Remaining patients were followed up for 12 months. 

Outcome were measured by VAS, JOA, ODI score and Modified Macnab’s criteria. All the data were compiled 

and sorted properly and the quantitative data was analyzed statistically by using Statistical Package for Social 

Science (SPSS-22). The results were expressed as percentage and mean ± SD and p<0.05 was considered as the 

level of significance. Results: Post-operative mean hospital stay was 5.57 ± 0.63 and 5.44 ± 0.70 days in group A 

and B respectively. Pre-operative mean VAS score of back pain and leg pain were 6.86±0.65 and 6.93±0.81 which 

were reduced to 1.04±0.19 and 1.11±0.31 in laminoplasty group where as in laminectomy group, preoperative VAS 

for back pain and leg pain 6.96±0.65 and 6.89±0.80, which reduced to 1.37±0.56 and 1.44±0.58 respectively at 12 

months postoperatively. JOA score significantly increased from 10.68±1.06 preoperatively to 27.57±0.63 

postoperatively in laminoplasty group and from 10.78±1.01 preoperatively to 25.59±1.12 after 12 months of 

surgery in laminectomy group. ODI score reduced from 34.43±2.99 to 8.39±1.59 in laminoplasty group and from 

34.93±2.22 to 8.81±1.42 in laminectomy group. Final outcome according to modified Macnab’s criteria, Excellent 

in 17(60.7%), good in 9(32.1%) and fair in 2(7.2%) patients in laminoplasty group whereas 16(57.1%) were 

excellent, 9(32.1%) were good and 3(10.7%) were fair in laminectomy group. P value was 0.004. Conclusion: 

Lumbar laminoplasty and decompressive laminectomy are almost same as effective treatment of patients with 

multilevel lumbar spinal canal stenosis. 

 

KEYWORDS: Lumbar spinal canal stenosis, neurogenic claudication, lumbar laminoplasty, decompressive 

laminectomy. 
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treatment of lumbar spinal canal stenosis which includes 

decompressive laminectomy, laminotomy, laminoplasty 

and microscopic decompression, sublaminar trimming 

laminoplasty.
[4]

 Laminectomy has been the method of 

choice for thorough lumbar decompression for long time. 

Arthrodesis with or without instrumentation may be 

needed in some patients.
[3] 

 

Following laminectomy, iatrogenic instability sometimes 

occurs in patients with degenerative or spondylolisthetic 

spinal stenosis. Furthermore, laminectomy membrane 

which represents epidural scar in the spinal canal, may 

result in unfavorable sequale after removal of the 

laminae.
[3,5]

 For this reason, expansive lumbar 

laminoplasty was developed. This operation enlarges the 

spinal canal with adequate decompression of the spinal 

nerves as well as it reinforces spinal stability by 

preserving the posterior spinal structures.
[6,7] 

 

MATERIALS AND METHODS 

This prospective study was carried out at the Department 

of Orthopaedic Surgery, BSMMU, Shahbag, Dhaka from 

September 2017 to March 2020. A total number of 60 

patients with multilevel lumbar canal stenosis confirmed 

by MRI were selected who were above 45 years old and 

had fair trial of conservative treatment. Patients below 45 

years old and having tandem stenosis, spondylolisthesis, 

infection, tumor or fracture of vertebra were excluded 

from the study. They were allotted in 2 group: group A 

patients underwent lumbar laminoplasty and group B 

patients underwent decompressive laminectomy. 2 

patients from group A and 2 patients from group B were 

dropped out in the final follow up at 12 months. So, 28 

patients were in each group. Outcome was measured by 

using visual analogue score (VAS) for back pain and leg 

pain
[8]

, Japanese Orthopaedic Association (JOA) score
[9]

, 

Oswestry Disability Index (ODI)
[10]

 and Modified 

Macnab’s criteria.
[11]

 

 

Surgical technique 

Group A: A vertical posterior midline incision was 

made over the spinous process between L1 to S1 

depending on the involved levels. Paraspinal muscles 

upto medial half of facet joint was dissected by 

meticulous subperiosteal dissection using monopolar 

diathermy on both side avoiding injury to facet joint 

capsule. The spinous process, interspinous ligament and 

infraspinous ligament were preserved carefully. Self-

retaining mastoid retractors were placed for better 

visualization. Operative levels were confirmed by 

fluoroscopy. Fenestration and foraminotomy were done 

by removing the ligament flavum in between two lamina 

of desired level by Kerrison rongeur. Both sides of 

lamina vertically cut by 2 mm diamond burr then lamina 

with spinous process separated from pars on both side 

and it was then pulled 5 mm back, decompressing the 

affected level and fixed with the pars by 4 or 6 holes 

mini titanium reconstruction plate and screw. A visual 

check ensures that there is no persistent nerve root 

compression. The stability of the construct is tested by 

manual manipulation. Gel foam was applied over 

exposed dura and nerve roots. Haemostasis was secured. 

The wound was closed in layers without negative suction 

drain. 

Group B: A vertical posterior midline incision was 

made over the spinous process between L1 to S1 

depending on the involved levels. Paraspinal muscles 

upto medial half of facet joint was dissected by 

meticulous subperiosteal dissection using monopolar 

diathermy on both side avoiding injury to facet joint 

capsule. The spinous process, interspinous ligament and 

infraspinous ligament were resected. Fenestration and 

foraminotomy were done by removing the ligament 

flavum in between two lamina of desired level. Both 

sides of lamina vertically cut by diamond burr or 

Kerrison rongeur and laminae with spinous processes 

and ligaments excised. Foraminotomy were performed if 

needed. Discectomy also performed in case of huge disc. 

Gel foam was applied over exposed dura and nerve roots. 

Haemostasis was secured. The wound was closed in 

layers without negative suction drain. 

 

Statistical analysis 
All the data were compiled and sorted properly and the 

quantitative data was analyzed statistically by using 

Statistical Package for Social Science (SPSS-22). The 

results were expressed as percentage and mean ± SD and 

p<0.05 was considered as the level of significance. 

Comparison of continuous variables between the two 

groups was made with Student’s t-tests. Comparison of 

categorical data between two groups was made with Chi-

Square tests. 

 

    
Fig. 1.1: Pre-operative X-ray of lumbosacral spine (A/P, Lateral view and dynamic xray). 
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Fig. 1.2: Pre-operative MRI of Lumbosacral spine sagittal and axial section of T2 weighted image. 

 

   
Fig. 1.3: Per-operative imaging showing laminoplasty with plate and screws placement and postoperative xray. 

 

    
Fig. 2.1: Pre-operative X-ray of lumbosacral spine A/P, Lateral view and dynamic xray. 

 

    
Fig. 2.2: Pre-operative MRI of lumbosacral spine sagittal and axial sections T2 weighted image with 

peroperative image of the operative site showing L5 laminectomy. 
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RESULTS 

The mean (± SD) age of the patients was 56.29±8.13 and 

58.15±5.35 in group A and B respectively and the 

youngest and the oldest patients in group A were 46 and 

70 years respectively and in group B it is 45 and 66 

respectively. Common age group in both group is 51-60 

years. 

 

Out of 56 patients, 8 (26.6%) and 7(25.0%) patients 

experienced low back pain only, 9 (32.1%) and 12 

(42.9%) patients experienced radiculopathy only and 11 

(39.3%) and 9(32.1%) patients experienced both low 

back pain and radiculopathy in group A and B 

respectively. Regarding neurological involvement, 23 

(82.1%) and 20 (71.4%) patients had sensory 

involvement, 18 (64.3%) and 14 (50.0%) patients had 

motor involvement, 9(32.1%) and 8(28.6%) patients had 

diminished jerks (knee or ankle or both) in group A and 

B respectively. 25(89.3%) and 22 (78.6%) patients had 

experienced neurological claudication in group A or B 

respectively.  

 

Single level surgery was done in 8(28.6%) and 

12(42.8%) patients, two level surgery was done in 

17(60.7%) and 15(53.6%) patients and three level 

surgery was done in 3(10.7%) and 1(3.6%) patients in 

group A and B respectively. So, the highest number of 

patients had three level involvement in both groups, 

where two level surgery was done. 

 

Only one patient in each group had dural tear during 

operation. Postoperative superficial wound infection 

developed in 1(3.6%) patients in group B. No superficial 

wound infection found in group A. Average post-

operative hospital stay was 5.57±0.63 and 5.44±0.70 

days in group A and B respectively. 

 

VAS for back pain in group A and B pre-operatively was 

6.86 ± 0.65 and 6.96 ± 0.65 respectively which 

significantly reduced to 1.04 ± 0.19 and 1.37 ± 0.56 

respectively 12 months after operation.VAS for leg pain 

in group A and B pre-operatively was 6.93±0.81 and 

6.89±0.80 respectively which significantly reduced to 1.1 

±0.31 and 1.44±0.58 respectively 12 months after 

operation.  

 

JOA score in group A and B pre-operatively was 

10.68±1.061 and 10.78±1.01 respectively which 

significantly increased to 27.57±0.63 and 25.59±1.12 

respectively 12 months after operation. ODI score in 

group A and B pre-operatively was 34.43±2.99 and 

34.93±2.22 respectively which significantly reduced to 

8.39±1.59 and 8.81±1.42 respectively 12 months after 

operation.  

 

Final outcome was determined by Modified Macnab’s 

criteria. Excellent result found in 17 (60.7%) and 16 

(57.1%), good result found in 9 (32.1%) and 9 (32.1%), 

and Fair result found in 2(7.2%) and 3(10.7%) group A 

and group B respectively. So excellent result found in 

most of the patients in both groups. 

 

 

Table I: Distribution of study population according to pre and postoperative back pain of the study subjects 

according to VAS (N=56). 

VAS (back pain) 
Group A 

(n=28) 

Group B 

(n=28) 
p-value 

Pre-operative 

After 3 months of operation 

6.86 ± 0.65 

1.95 ± 0.54 

6.96 ± 0.65 

1.99 ± 0.62 

0.549 

0.002 

After 6 months of operation 1.07 ± 0.26 1.56 ± 0.70 0.001 

After 12 months of operation 1.04 ± 0.19 1.37 ± 0.56 0.004 

 

Table II: Distribution of study population according to pre and postoperative leg pain of the study subjects 

according to VAS (N=56). 

VAS (Leg pain) 
Group A 

(n=28) 

Group B 

(n=28) 
p-value 

Preoperative 6.93 ± 0.81 6.89 ± 0.80 0.856 

After 3 months of operation 1.85 ± 0.45 1.93 ± 0.65 0.009 

After 6 months of operation 1.18 ± 0.39 1.59 ± 0.75 0.012 

After 12 months of operation 1.11 ± 0.31 1.44 ± 0.58 0.009 

 

Table III: Distribution of study population according to pre and postoperative JOA score (N=56). 

JOA 
Group A 

(n=28) 

Group B 

(n=28) 
p-value 

Preoperative 10.68 ± 1.06 10.78 ± 1.01 0.724 

After 3 months of operation 23.54 ± 0.75 22.85 ± 0.80 0.001 

After 6 months of operation 24.64 ± 0.87 23.15 ± 0.82 <0.001 

After 12 months of operation 27.57 ± 0.63 25.59 ± 1.12 <0.001 
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Table IV: Distribution of study subjects according to pre and post-operative ODI score (N=56). 

ODI 
Group A 

(n=28) 

Group B 

(n=28) 
p-value 

Preoperative 34.43 ± 2.99 34.93 ± 2.22 0.488 

After 3 months of operation 10.15 ± 2.12 10.55 ± 2.22 0.012 

After 6 months of operation 8.93 ± 1.88 9.15 ± 1.73 0.012 

After 12 months of operation 8.39 ± 1.59 8.81 ± 1.42 0.009 

 

Table V: Treatment outcome of the study subjects according to Modified Macnab’s criteria (N=56). 

Outcome 

(Macnab) 

Group A 

(n=28) 

Group B 

(n=28) 
p-value 

Excellent 17 (60.7%) 16 (57.1%) 

0.004 Good 9 (32.1%) 9 (32.1%) 

Fair 2(7.2%) 3(10.7%) 

 

DISCUSSION 

The results of current study demonstrate that mean (± 

SD) age of the patients was 56.29 ± 8.13 in group A and 

58.15 ± 5.35 years in group B which is almost similar to 

other studies. Kawaguchi et al. (2004) found mean age of 

52.6 years in their study of laminoplasty.
[6]

 Islam et al. 

(2018) found mean age of 56.8±7.5 years in a study with 

40 patients underwent lumbar laminoplasty.
[3]

 Javid et al. 

(1998) found mean age of 61.4, Moughalu et al. (2018) 

found 53±9.92 years mean age in their study of 

laminectomy.
[12,16]

 

 

Out of 56 patients, 8 (26.6%) and 7 (25.0%) patients 

experienced low back pain only, 9 (32.1%) and 12 

(42.9%) patients experienced radiculopathy only and 11 

(39.3%) and 9 (32.1%) patients experienced both low 

back pain and radiculopathy, 23 (82.1%) and 20 (71.4%) 

patients had sensory involvement, 18 (64.3%) and 14 

(50.0%) patients had motor involvement, 9(32.1%) and 

8(28.6%) patients had diminished jerks (knee or ankle or 

both) and 25(89.3%) and 22(78.6%) patients had 

experienced neurological claudication in group A and B 

respectively. Kim et al. (2017) found low back pain in 

48(70.6%) patients, radiating pain in 66(97.1%) patients, 

neurologic claudication in 32(47.1%) patients, and 

weakness in 19(27.9%) patients in a study of 68 patients 

with lumbar canal stenosis.
[13]

 

 

Single level surgery was done in 8 (28.6%) and 12 

(42.8%) patients, two level surgery was done in 17 

(60.7%) and 15 (53.6%) patients and three level surgery 

was done in 3 (10.7%) and 1 (3.6%) patients in group A 

and B respectively. Kim et al. (2017) performed single 

level laminoplasty in 50(73.5%) and double level 

laminoplasty in 18(26.5%) where as Liu et al. (2014) 

performed one level laminoplasty in 3(6.1%) patients, 

two level laminoplasty in 8(16.3%) patients, 3 level 

laminoplasty in 27(55.1%) patients and four level 

laminoplasty in 11(22.4%) patients in a study with 49 

patients.
[13,4]

 Jakola et al. (2010) performed one level 

laminectomy in 48%, two level laminectomy in 42% and 

three level laminectomy in 9% cases with a four level 

laminectomy in one patient where as Moughalu et al. 

(2018) performed one level laminectomy in 43.6%, two 

level in 46.1% and three level in 10.30% cases.
[12,14]

 

One patient in each group (3.6% and 3.6%) had dural 

tear during operation and only one patient in 

decompressive laminectomy group developed 

postoperative superficial wound infection. In the study of 

Islam et al. (2018), per-operative complication was dural 

tear in 2 cases in laminoplasty procedure. Moughalu et 

al. (2018) found 23.1% dural tear and 7.7% superficial 

wound infection where as Jakola et al. (2010) found 9% 

dural tear and 3% superficial wound infection in their 

study with laminectomy.
[3,12,14]

 

 

Postoperative hospital stay was 5.57 ± 0.63 and 5.44 ± 

0.70 in group A and B respectively. Almost similar result 

found by Islam et al. (2018), who found postoperative 

hospital stay of 5.2±1.1 days in lumbar laminoplasty. 

Kanaan et al. (2015) found 4.01 ± 2.73 mean 

postoperative hospital stay in their study with 

laminectomy.
[3,15]

 

 

VAS for back pain in group A and B pre-operatively was 

6.86 ± 0.65 and 6.96 ± 0.65 respectively which 

significantly reduced to 1.04 ± 0.19 and 1.37 ± 0.56 

respectively 12 months after operation. VAS for leg pain 

in group A and B pre-operatively was 6.93 ± 0.81 and 

6.89 ± 0.80 respectively which significantly reduced to 

1.11±0.31 and 1.44±0.58. Islam et al. (2018) found 

postoperative VAS of 1.0±0.2 in laminoplasty group 

with preoperative VAS 7.0±0.7.
[3]

 Similar finding also 

observed in laminoplasty procedure in the study of Kim 

and Kwon (2017).
[13]

 Moughalu et al. (2018) found 

postoperative VAS of 2.00±1.41 in their study of 

laminectomy with preoperative VAS 8.26±1.46.
[12] 

Similar finding found by Panagiotis et al. (2006) in their 

study with decompressive laminectomy where the 

average preoperative VAS was 7.9 which decreased to 

2.7 during the first postoperative year, to 2.6 during the 

second postoperative year.
[18]

 

 

JOA score in group A and B pre-operatively was 

10.68±1.061 and 10.78±1.01 respectively which 

significantly increased to 27.57±0.63 and 25.59±1.12 

respectively 12 months after operation. Islam et al. 

(2018) found preoperative JOA score of 8.6±2.2 which 

increased to 14.8±0.4 postoperatively in lumbar 

laminoplasty.
[3]

 Liu et al. (2014); Kawaguchi et al. 
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(2004) and Matsui et al. (1997) also found almost similar 

result in laminoplasty group.
[4,6,19]

 Watanabe et al. (2005) 

found JOA score improvement from 59.2 preoperatively 

to 23.9 postoperatively in a study of laminectomy.
[20]

 

 

ODI score in group A and B pre-operatively was 

34.43±2.99 and 34.93±2.22 respectively which 

significantly reduced to 8.39±1.59 and 8.81±1.42 

respectively after 12 months of operation. Islam et al. 

(2018) found preoperative ODI score 34.4±3.0 which 

improved to 8±1.8 postoperatively in lumbar 

laminoplasty and Jakola et al. (2010) found preoperative 

ODI score 44.2 decreased to 27.9 postoperatively in 

laminectomy.
[3,14]

 

 

Final outcome was determined by Modified Macnab’s 

criteria. Excellent result found in 17(60.7%) and 16 

(57.1%), good result found in 9 (32.1%) and 9(32.1%), 

and fair result found in 2(7.2%) and 3(10.7%) in group A 

and group B respectively. No poor result found in any 

group. Matsui et al. (1997) found excellent result in 

10(37%), good result in 12(44%), fair in 4(15%) and 

poor result in 1(4%) patients in their study in 27 patients 

who underwent lumbar laminoplasty.
[19]

 Fu et al. (2008) 

found good to excellent result in 89% (68/76) of the 

patients, fair in 11% (8/76), and poor in 0% patients in 

group A and good to excellent in 63% (48/76) of the 

patients, fair in 30% (23/76), and poor in 7% (5/76) 

patients in group B in their study.
[21]

 

 

CONCLUSIONS 

After analyzing the results of present study, it can be 

concluded that lumbar laminoplasty and decompressive 

laminectomy are almost same as effective treatment of 

patients with multilevel lumbar spinal canal stenosis. 

 

Ethical Issue 

Informed written was taken from the patients. 

Confidentiality, privacy of the patients ensured with 

respect and responsibility. 
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