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ABSTRACT 

Background:  Lumbar spinal stenosis is defined as “buttock or lower extremity pain, which may occur with or 

without low back pain, associated with diminished space available for the neural and vascular elements in the 

lumbar spine. Patients complain of neurogenic claudication that is compatible with a narrowing of the lumbar 

spinal canal. Conventional laminectomy is frequently associated with surgical failures, generally related to post-

operative iatrogenic spinal instability. Other operative options that are less invasive, such as the bilateral lamino-

tomy and, in particular, the unilateral laminotomy for bilateral decompression (ULBD), have been introduced 

during the past years. 

Objectives:  The objective of this study is to determine the effectiveness of unilateral approach for bilateral de-

compression in Lumbar spinal stenosis. 

Methods:  It was a Descriptive case series study conducted in the admitted patients of Lumbar spinal stenosis in 

the Department of Neurosurgery, Lady Reading Hospital, Peshawar, in six months duration. Total of 171 patients 

were enrolled in the study. Bilateral decompression through a unilateral approach was performed under general 

anesthesia by single expert neurosurgeon having a minimum of 5 years of experience. All the patients were 

followed up till 24 hours post operatively for the determination of effectiveness in terms of improvement in at least 

one grade of pain on visual analogue scale from baseline. 

Results:  In this study, 171 patients with Lumbar spinal stenosis were observed. Male to female ratio was 1.41:1. 

The study included age ranged from 40 to 78 years. Average age was 59.29 years ± 11.41 SD. Efficacy of unila-

teral approach for bilateral decompression in Lumbar spinal stenosis was found in 136 (79.53%). 

Conclusion:  Unilateral approach for bilateral decompression is the better option for the patients presenting with 

Lumbar spinal stenosis. 

Key Words:  Bilateral decompression, Lumbar spinal stenosis, Unilateral approach, Efficacy. 

 
INTRODUCTION 

Pain radiating to lower extremities is a frequent com-

plaint, especially in elderly people, and lumbar spinal 

stenosis is one of the underlying conditions. Lumbar 

spinal stenosis is defined as “buttock or lower extre-

mity pain, which may occur with or without low back 

pain, associated with diminished space available for 

the neural and vascular elements in the lumbar spine”.
1
 

LSS due to degenerative changes start in the fifth and 

sixth decades of life. It is characterized by ligamentum 

flavum hypertrophy, bulging of the intervertebral disc, 

and facet joint thickening with arthropathy,
 
eventually 

leading to compression of the neural elements.
2
 

 Patients complain of neurogenic claudication (pain 

in the buttocks and lower extremities with or without 

low back pain provoked by walking or extended stan-

ding and relieved by rest and bending forward) that is 

compatible with a narrowing of the lumbar spinal 

canal.
3
 

 Because of the elderly age of the patients, LSS is
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usually treated conservatively with medication, epidu-

ral steroid injections, lifestyle modification, and phy-

siotherapy. Surgery is considered in those cases in 

which conservative treatment has failed to relieve pain 

and to improve function and typically consists of wide 

laminectomy.
4
 The surgical aim of treatment for symp-

tomatic lumbar canal stenosis is relief of symptoms by 

adequate neural decompression while preserving much 

of the anatomy and the biomechanical function of the 

lumbar spine.
5
 

 Conventional laminectomy is frequently associ-

ated with surgical failures, generally related to post-

operative iatrogenic spinal instability.
4
 

 Other operative options that are less invasive, such 

as the bilateral laminotomy and, in particular, the uni-

lateral laminotomy for bilateral decompression (UL-

BD), have been introduced during the past years.
2
 

 Bilateral decompression of lumbar spinal stenosis 

via a unilateral approach involves shorter operating 

times and less blood loss, less muscle dissection, fewer 

and less severe complications, and better mobility in 

the immediate postoperative period than open decom-

pressive techniques.
6
 

 The unilateral approach preserves the facet joints 

and neural arch of the contralateral side, limits post-

operative destabilization and protects the nervous 

structure against posterior scarring.
5,7

 

 The success rate of unilateral approach in cases of 

bilateral decompression mentioned by different studies 

is 68%
4
, and 85%,

5,7
 87%,

4
 88%,

4
 94%,

5,7
 

 The current study is designed to determine the 

effectiveness of unilateral approach for bilateral de-

compression of lumbar spinal stenosis. This study will 

generate local statistics about effectiveness of unilate-

ral approach in our local population as the literature 

available showed controversial and differences in the 

effectiveness. The results of this study will be projec-

ted to other neurosurgeons and based upon results of 

this study we can make suggestions for necessary 

modifications in the routine management of patients 

with lumbar spinal stenosis. 

 
MATERIAL AND METHODS 

A prospective study was performed in neurosurgery 

department lady reading hospital Peshawar from 

January 2014 to June 2014 (6 months). All patients 

with age 40 years and above who was having spinal 

stenosis with baseline pain moderate to severe on 

visual analogue scale were included in this study and 

all those patients who were having history of previous 

back surgery, stenosis due to associated with other 

conditions like malignancy and spondylolisthesis were 

excluded from the study. All consecutive patients 

meeting the inclusion criteria with diagnosis of lumbar 

spinal stenosis i.e. MRI Lumbar spine showing trefoil 

appearance on axial views as a result of a bulging 

intervertebral disc ventrally, hypertrophied facet joints 

laterally and ligamentum flavum hypertrophy dorsally 

and having baseline pain grade of moderate or severe 

on visual analogue scale were enrolled in the study 

through outpatient department and were admitted to 

neurosurgery ward for further work up. All MRI were 

reported by a single expert radiologist who is fellow of 

CPSP. 

 The purpose and benefits of the study were explai-

ned to the patients and a written informed consent was 

obtained. All patients were subjected to detailed his-

tory followed by complete physical and neurological 

examinations and routine set of investigations were 

performed in all patients. The enrolled patients were 

put on the OT list for the next available OT day after 

performing anesthesia assessment through an expert 

anesthesiologist. 

 On the OT day bilateral decompression through a 

unilateral approach were performed under general ane-

sthesia by single expert neurosurgeon having mini-

mum of 5 years of experience. All the patients were 

followed up till 24 hours post operatively for the deter-

mination of effectiveness in terms of improvement in 

at least one grade of pain on visual analogue scale 

from baseline. All the above mentioned information 

including name, age, gender and address were recor-

ded in a pre designed proforma. Strictly exclusion cri-

teria were followed to control confounders and bias in 

the study results. 

 The data were entered, stored and analyzed in SP-

SS version 10. Mean ± SD were calculated for quanti-

tative variables like age and duration of symptoms. 

Frequencies and percentages were calculated for cate-

gorical variables like gender and effectiveness. Effecti-

veness was stratified among age, gender, duration of 

symptoms and pain at presentation to see the effect 

modification. All results were presented in the form of 

tables and graphs. 

 
RESULTS 

In this study, 171 patients with Lumbar spinal stenosis 

were observed, in which 71 (41.52%) were female and 

100 (58.48%) were male patients. Male to female ratio 

was 1.41:1 (Figure 1). 
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Figure 1:  Gender Wise Distribution of the Patients. 

 
 Patients age was divided in four categories, out of 

which most presented in age of 51 – 60 years which 

were 56 (32.7%) while 42 (24.6%) patients were in the 

age range of less than or equal to 50 years, 39 (22.8%) 

were of age range of 61 – 70 years and 34 (19.9%) 

patients have age more than 70 years. The study inclu-

ded age ranged from 40 to 78 years. Average age was 

59.29 years ± 11.41 SD. (Table 1) 

 
Table 1:  Age Wise Distribution of the Patients. 
 

 Frequency Percent 
Cumulative 

Percent 

 < = 50.00 42 24.6 24.6 

 51.00 – 60.00 56 32.7 57.3 

 61.00 – 70.00 39 22.8 80.1 

 71.00+ 34 19.9 100.0 

Total 171 100.0  

 
 Efficacy of unilateral approach for bilateral de-

compression in Lumbar spinal stenosis was found in 

136 (79.53%) while 35 (20.47%) patients show no 

efficacy (Figure 2). 

 Age wise distribution of efficacy shows that majo-

rity of the efficacy was in less than or equal to 50 yea-

rs of age. i.e. 97.6%, age 51 – 60 years have 75% effi-

cacy, patients having age 61 – 70 years shows 89.7% 

and age more than 70 years of age have very low effi-

cacy 52.9% (Table 2). 

 Gender wise distribution of efficacy shows that 

136 

(79.53%

35 

(20.47%)

Yes

No

 

Figure 2:  Efficacy. 

 
Table 2:  Age Wise Distribution of Efficacy. 
 

 
Efficacy 

Total 
Yes No 

Age (in 

years) 

 < = 50.00 
41 1 42 

97.6% 2.4% 100.0% 

 51.00 – 60.00 
42 14 56 

75.0% 25.0% 100.0% 

 61.00 – 70.00 
35 4 39 

89.7% 10.3% 100.0% 

 71.00+ 
18 16 34 

52.9% 47.1% 100.0% 

Total 
136 35 171 

79.5% 20.5% 100.0% 

 
gender have major role over equal efficacy. There 

were 95 (95%) male patients who showed efficacy 

while efficacy in female was observed in 41 (57.7%) 

patients (Table 3). 

 Symptoms wise distribution of efficacy shows that 

majority of the efficacy was not seen in patients hav-

ing 41 and above weeks duration of symptoms which 

were in 16 (33.3%) patients, followed by 17.1% in less 

than or equal to 20 weeks duration of symptoms while 

in 21 – 40 weeks of duration of symptoms it was 5.6%. 

the average duration of symptoms was 22.7 ± 21.08 

SD with rang of 3 to 61 weeks (Table 4). 
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Table 3:  Gender Wise Distribution of Efficacy. 
 

 
Efficacy 

Total 
Yes No 

 Gender 

 Male 
95 5 100 

95.0% 5.0% 100.0% 

 Female 
41 30 71 

57.7% 42.3% 100.0% 

Total 
136 35 171 

79.5% 20.5% 100.0% 

 
Table 4: Duration of Symptoms Wise Distribution of 

Efficacy. 
 

  Efficacy 
Total 

  Yes No 

Duration of 

symptoms 

(in weeks) 

< = 20.00 
87 18 105 

82.9% 17.1% 100.0% 

21.00 – 40.00 
17 1 18 

94.4% 5.6% 100.0% 

41.00+ 
32 16 48 

66.7% 33.3% 100.0% 

Total 
136 35 171 

79.5% 20.5% 100.0% 

 
DISCUSSION 

Several surgical techniques for lumbar spine decom-

pression have been described over last few decades. 

The surgical aim of treatment for symptomatic lumbar 

canal stenosis is relief of symptoms by adequate neural 

decompression while preserving much of the anatomy 

and the biomechanical function of the lumbar spine. 

Traditional treatment of spinal stenosis has involved 

wide laminectomy and undercutting of the medial 

facet with foraminotomy. The frequent surgical failu-

res have been attributed to local tissue trauma
8,9

 and to 

postoperative spinal instability,
10-15

 which has led to a 

dramatic increase in lumbar fusion surgery.
16,17

 Tur-

ner‟s meta-analysis of 74 published studies of surgery 

for lumbar spinal stenosis produced good to excellent 

results ranging from 26 to 100% (mean 64%).
18

 

 Although controversy still lies in the management 

of lumbar spinal stenosis, surgical decompression has 

been proven to be the safe and effective treatment opt-

ion for patients suffering from the disabling symptoms 

of spinal stenosis.
19-22

 However, due to age-related co-

existing diseases, healthcare providers as well as pati-

ents and their family members are often concerned 

about surgery in the elderly group.
23

 In this respect, 

applications of less invasive techniques are thought to 

be very important in the treatment of geriatric spinal 

stenosis. 

 We thought our results may be resulting from the 

only aged patient and the chronic co-morbidity of a 

systemic problem. A previous study demonstrated that 

the majority of patients, who underwent total laminec-

tomy, respond well to laminectomy, but complication 

(22%) and late deterioration (10%) rates are not insig-

nificant. In addition, radiological instability is com-

mon after decompression for degenerative lumbar 

spinal stenosis however, this correlates poorly with 

clinical outcome 9). The laminectomy with fusion for 

an osteoporotic patient carries the risk of operation-

related problems as screw loosening, which may lead 

to the loss of correction and nonunion. Its rate ranged 

from 0.6 to 11% of the cases.
24

 Most elderly patients, 

especially women, have osteoporosis and the preva-

lence increases with age. Osteoporosis is one of the 

most important parameters influencing the stability of 

the spine postoperatively. 

 There was no evidence of postoperative spinal 

instability in patients with osteoporosis in this study. 

In addition, a previous study demonstrated that appro-

priate surgical treatment for lumbar spinal stenosis 

may contribute to the prevention of physical inactivity-

induced osteoporosis in elderly patients with neuro-

genic intermittent claudication caused by degenerative 

lumbar disease.
25

 

 Turner‟s meta-analysis of 74 published studies of 

surgery for lumbar spinal stenosis found good to 

excellent results ranging from 26 to 100% (mean 

64%).
26

 Many authors have challenged the traditional 

treatment of spinal stenosis in which wide laminec-

tomy and partial or complete facetectomy was perfor-

med. Older techniques of laminectomy or unroofing of 

the spinal canal, while affording wide decompression, 

often resulted in destruction or insufficiency of the 

pars interarticularis or facet joints with resultant iatro-

genic instability. From an extensive review of the lite-

rature, Turner et al 
26

 attempted a meta-analysis and 
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concluded that approximately 64% of surgically trea-

ted patients had a good outcome over a midterm fol-

low-up period (3 – 6 years). In particular, spinal inst-

ability has been implicated as a cause of surgical failu-

res,
27-30

 because wide posterior decompression signifi-

cantly alters spinal anatomy and biomechanics,
30-32

 

thus prompting many spine surgeons to perform fusion 

procedures to treat lumbar stenosis.
33,34

 

 The authors who performed unilateral laminotomy 

for bilateral decompression, demonstrated good results 

in 87% (26 of 30 patients)
35

 at 9 months; 82% (18 of 

22)
36

 at 1 year; 88% (22 of 25)
37

, and 70% (in 28 of 

40)
38

 at 18 months; and 67,6% (in 23 of 34)
39

 at 2 

years; and 68% (in 15 of 22)
36

 at 4 years in their stud-

ies. In fact, only a few patients really required addi-

tional lumbar instrumentation after surgical decomp-

ression because of progressive instability.
25,35,38

 Most 

elderly patients, especially women, have osteoporosis 

and the prevalence increases with age. The laminec-

tomy with fusion for an osteoporotic patient carries the 

risk of operation – related problems as screw loosen-

ing, which may lead to the loss of correction and non-

union. Its rate ranged from 0.6 to 11% of the cases.
40

 

Considering that lumbar spinal stenosis often is a 

multi-segmental disease, stabilization procedures see-

med to be also only a symptomatic and temporary tre-

atment modality. 

 On the other hand extensive open decompression 

is associated with significant pain, prolonged hospital-

lization and recovery period, morbidity, and an increa-

sed incidence of medical complications. The most 

important event leading to the stress response is tissue 

trauma. Indeed, the greater the trauma, the greater the 

response.
41

 Commonly used techniques of exposure 

for lumbar decompression that include elevation of the 

multifidus bilaterally with subsequent wide retraction 

have potentially serious consequences. 

 Mayer et al
42

 demonstrated a decrease in paraspi-

nal muscle strength with concomitant atrophy on post-

operative computed tomography scans. See and Kraft
43

 

echoed these concerns in their observation of chronic 

denervation and electromyographic abnormalities of 

the paraspinal muscles 4 years after open surgery. Sih-

vonen et al
44

 noted similar computed tomography and 

electromyographic abnormalities and correlated these 

with the postoperative failed back syndrome. 

 The described technique of microdecompression 

limits ipsilateral retraction to the level of the medial 

facet border. Contralaterally, no elevation or retraction 

of the paraspinal musculature is undertaken, thereby 

minimizing the risk of iatrogenic muscular trauma and 

therefore prove to be an important tool in decreasing 

the risk of these undesirable sequelae. 

 Our intra and postoperative rate of complications 

was comparable to other surgical procedures,
45-48

 and 

refutes the initial fear that dural sac and nerve roots 

were injured by using this unilateral approach. A sin-

gle inadvertent dural tear occurred in the beginning of 

the series and was caused by too early resection of the 

ligamentum flavum before and adequate undermining 

of the spinous process had been achieved. The mean 

follow-up after 18 months demonstrated that all initial 

symptoms caused by direct compression or entrapment 

of neural structures such as paresis, sensory distur-

bances or neurogenic claudication were treated succes-

sfully. Similar to other experiences, low back pain a 

major complaint in patients with spinal stenosis was 

hard to influence.
47,49-52

 Actually the majority of pati-

ents had clearly pain relief but only 28% were comple-

tely free of pain. The presence of postoperative low 

back pain is not unusual, since chronic low back pain 

is a multicausal and multiform syndrome. It is there-

fore unlikely that a single decompression procedure 

can be the global solution for this complex prob-

lem.
50,53-55

 

 Patients with radiologically proven spinal stenosis 

combined with intractable low back pain, but without 

neurological deficit and without neurogenic claudicat-

ion form a common selected subgroup. However such 

patients were ruled out in this prospective study and 

were treated conservatively. In consideration of these 

arguments, we emphasize that a clear indication for the 

operative treatment in lumbar spinal stenosis is man-

datory. 

 
CONCLUSION 

Minimally invasive bilateral decompression of lumbar 

spinal stenosis from a unitateral approach can be suc-

cessfully accomplished with reasonable operative time 

and acceptable morbidity. Unilateral approach for bila-

teral decompression has the advantages of avoiding 

postoperative spinal instability by preserving the 

contralateral facet joint and neural arch and substantial 

widening of the spinal canal. In addition, unilateral 

approach for lumbar spinal stenosis is a less invasive 

technique and leads to favorable results in elderly pat-

ients with co-morbid conditions. 
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