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INTRODUCTION 

Lumbar canal stenosis is a progressive disorder that 

involves the entire spinal motion segment compressing 

the neural elements with the resulting venous congestion 

and hypertension causing intermittent neurogenic 

claudication (pain occurring in the legs with less than 100 

metres of walking) requiring frequent rests to walk a 

distance. Sensori-motor disturbances and bowel/bladder 

involvement may be seen in rare cases.1 Lumbar canal 

stenosis is an anatomical diagnosis rather than a 

pathological one. Stenosis can occur centrally or in the 

lateral recess either due to a hypertrophied ligamentum 

flavum, degenerated disc, bony spurs, arthritis or tumours 

of the spine. Non-operative treatment can be offered to 

the patients in the form of analgesics, activity 

modification, braces and epidural steroids which might 

help the patient in decreasing the pain to some extent. 

However, with sustained symptoms and failure of 

conservative treatment over a long time, surgical 
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management becomes the need of the hour.2 To relieve 

the pressure on the spinal cord and nerve roots, 

decompression laminectomy is done. The critical 

decision regarding management is the next step after 

decompression, whether fusion is necessary and if 

necessary, whether it should be instrumented or non-

instrumented. Many surgeons have tried to find an 

answer to this question and provide a surgical solution 

which is best suited to the patient. There are proponents 

of both instrumented and non-instrumented fusion with 

varying results.3,4 Another important aspect while 

deciding the most appropriate management is the cost of 

the procedure.5 So in this study we attempt: to compare 

functional outcome of instrumented versus non-

instrumented fusions for the treatment of lumbar stenosis 

and to assess the post-operative complications and cost-

effectiveness of both procedures. 

METHODS 

All patients admitted in a tertiary-care medical college 

and hospital, Aurangabad specializing in post-graduate 

training with lower back pain for surgery between May 

2016 to May 2018 were evaluated for 24 months post-

surgery. Symptomatic degenerative lumbar stenosis 

affecting patient lifestyle was the main indication for 

surgery. Pain, function and quality of life were evaluated 

according to modified Oswestry disability index (MODI) 

(Table 1) and VAS.6-9 Pre-operative X-rays of lumbar 

spine (Upright antero-posterior and lateral view), CT and 

MRI scans were taken for assessing and confirming the 

clinical findings. General work-up of the patient was 

done (Complete blood count, Liver function test, kidney 

function test, blood sugar level, prothrombin time, arterial 

doppler of the affected limb, serology testing, 2-D 

echocardiography) along with any specific investigations 

if advised by physician and anaesthetist. 

Table 1: Modified Oswestry disability index. 

S. 

no. 
Criteria 0 1 2 3 4 5 

1 Pain intensity - - - - - - 

2 Personal care - - - - - - 

3 Lifting  - - - - - - 

4 Walking  - - - - - - 

5 Travelling  - - - - - - 

6 Sitting  - - - - - - 

7 Standing  - - - - - - 

8 Sleeping  - - - - - - 

9 Social life - - - - - - 

10 
Employment/ 

homemaking  
- - - - - - 

Surgical technique  

Patient selection was done according to the flowchart 

given in Figure 1. Patient was positioned prone with 

padding done over the chest and hips. Hips are placed in 

extension and knees are flexed to decrease nerve tension 

and patient is taped down to the table. Face is supported 

without any pressure placed on the face and eyes. 

Intravenous antibiotic (injection linezolid 600 milligrams 

Intravenously) was administered 30 minutes prior to 

incision. Shaving of skin hair over surgical site was done 

10 minutes before surgery. Foley's catheterization was 

done. The procedure was carried out under general 

anaesthesia. Painting of surgical site was done with 

betadine scrub (7.5%). Draping of surgical site was done. 

The involved intervertebral disc was visualized with 

fluoroscopy and marked. A midline incision was taken 

over the marked disc extending 5 centimetres proximally 

and distally. Dissection is carried down in the midline 

through the skin, subcutaneous tissue and fascia to the tip 

of spinous process. Using electrocautery and with the 

help of a cobb’s elevator, the muscles are detached 

subperiosteally in a caudal to cephalad direction to 

expose the posterior elements. The pars interarticularis 

was identified and polyaxial pedicular screws were 

inserted in the vertebra on both sides of the disc, the 

position of which was then confirmed on fluoroscopy. A 

working rod was cut and contoured to allow placement 

over the screws. The spinous process at the affected disc 

was then removed and Laminectomy was done on the 

side with more neurological symptoms with the help of a 

plier. The spinal cord was visualized and packed with 

gauze pieces and remaining laminectomy is completed.  

Foraminotomy was performed and the nerve root was 

decompressed. Annulotomy was done with the help of 

blade no. 11 by retracting the thecal sac medially. The 

entire annulus and nucleus was then removed with 

curettes and the endplate was prepared. The disc space 

was thoroughly irrigated with saline. Bone graft was then 

packed against the anterior annulus followed by insertion 

of a cage filled with bone graft in such a way that the 

cage was positioned at the level of midbody of the 

vertebra or slightly anteriorly so that lordosis is 

maintained. The remaining space was then filled with 

bone graft again (in non-instrumented fusion, only bone 

graft was placed in the disc space). Bone graft can be 

prepared from the pieces of posterior elements removed 

or can be taken from the iliac crest. Position of the cage 

and screws was again confirmed on fluoroscopy and final 

tightening of the rod was done with mild compression. 

Gauze pieces are removed and the wound was irrigated 

with saline. The exposed spinal cord and nerve root was 

covered with bone wax. An uncharged drain was kept and 

the wound was closed in layers. Dressing was done. Post-

operative X-rays were taken (Figure 2). Patient was kept 

in intensive care unit (ICU) after surgery for one day for 

observation of vital parameters. Foley's catheter was 

removed after 12 hours. Drain was removed after 12-24 

hours. Intravenous antibiotics were given for three days 

followed by five days of oral antibiotics. Patient was 

mobilized the morning after surgery and discharged three 

to four days post-operation.  
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Figure 1: Management of lumbar canal stenosis. 
AS- ankylosing spondylitis, DISH- diffuse idiopathic skeletal 

hyperostosis, DLS- degenerative lumbar canal stenosis, DS-

degenerative scoliosis, PLIF- posterior lumbar interbody fusion. 

 

 

Figure 2:  Instrumented lumbar fusion. (A) Pre-

operative X-ray, MRI image and post-operative X-ray 

of PLIF done in a 54 year old male, (B) pre-operative 

X-ray, MRI image, post-operative X-ray of 2 segment 

fusion at L3, 4 level, (C) pre-operative X-ray, MRI 

image, post-operative X-ray of 4 segment fusion at L2-

L5 level. 

Statistical analysis 

Statistical analysis was done on Microsoft excel sheet 

using SPSS 25, Null hypothesis, paired and unpaired t-

test, using Microsoft excel 2010 and Microsoft word 

2010. 

RESULTS 

Majority of the patients were in the age group of 50-70 

years with the mean age being 57 years and a female 

preponderance was seen. Our patient group was relatively 

younger than other similar studies done (Table 2 and 3). 

Instrumented fusion accounted for about 70% of the total 

cases. Complications too were greater in the instrumented 

patients. Two patients developed post-operative infection 

which was contained using higher antibiotics. 1 patient 

developed dural tear which was repaired and the patient 

had an uneventful post-operative recovery. 4 patients also 

developed adjacent segment degeneration which was 

found exclusively in instrumented fusion in our study. 

Out of those four patients, two patients underwent 

revision surgery and fusion was done at the adjacent 

unstable segment. The other two patients refused revision 

surgery. Among the twelve patients who underwent non-

instrumented fusion, only one diabetic patient developed 

complication in the form of post-operative infection 

which was controlled with insulin and higher antibiotics 

and follow-up of the patient was taken with good 

recovery of the patient (Table 4, 5 and Figure 3). 

Table 2: Age distribution of patients.  

Age of patient  

(in years) 
No. of cases Percentage 

31-40 06 15 

41-50 07 17.5 

51-60 16 40 

61-70 08 20 

71-80 03 7.5 

Table 3: Sex distribution of patients. 

Sex of patient No. of cases Percentage 

Male 17 42.5 

Female 23 57.5 

Table 4: No. of instrumented and noninstrumented 

fusions. 

Fusion  
No. of 

cases 

Compli-

cations  
Percentage  

Instrumented  28 7* 25 

Non-

instrumented  
12 1 8.33 

*including ASD. 

Table 5: Adjacent segment degeneration. 

Levels of 

ASD 

No. of 

cases 

In older 

patients 

In multiple level  

fusion (>2)  

I N I N I N 

1 2 0 2 0 1 0 

2 or more 2 0 2 0 2 0 

I-instrumented, N-Non-instrumented, good outcome- more than 

50% improvement in MODI and VAS. 
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Figure 3: Complications of lumbar fusion. (A1 and 

A2) MRI of failed 2 level dissectomy after 1 year 

managed with 2 level posterior interbody lumbar 

fusion revision surgery. (B1 and B2) 2 level 

instrumented fusion at L3-4-5 which developed 

adjacent segment degeneration (juxtafusion 

instability) at L2-3 level after 2 years managed with 

interbody fusion at that level. 

Most of the surgeries done were one level disc fusion 

amounting for 32 out of 40 cases. As the number of disc 

spaces fused increased, the expected outcome attained 

after 2 years was less than ideal (Table 6). 

We evaluated the results of VAS and MODI in 

instrumented and non-instrumented patients with special 

focus on their outcome 2 years after surgery. While 

patients in both categories did quite well in the immediate 

post-operative period, there was a significant (p<0.05) 

detrimental change in the VAS score of the back and 

MODI score after 2 years in non-instrumented fusions 

(Table 7). 

Table 6: Levels of intervertebral spaces fused. 

Levels  
No. of cases 

Good outcome  

at 24 months 
Percentage  

I N I  N  I  N  

1 20 10 16 6 80 60 

2 4 2 3 1 75 50 

>2 4 0 2 0 50 - 

I-instrumented, N-non-instrumented.

Table 7: VAS and MODI before and after surgery. 

 
VAS (back) VAS (leg) MODI (%) 

I N I N I N 

Pre-operative 6.75±0.97 6.3±1.23 5.2±1.02 5±1.35 66.3±9.25 62.6±8.72 

Post-operative (after 6 months) 1.89±0.69 3.25±1.22 0.92±0.72 1.48±0.69 14.7±5.82 19.1±6.89 

Post-operative (after 2 years) 2.01±0.95 5.5±0.74 1.12±0.89 2.03±1.25 16.5±7.28 41±5.37 

P-value between post-operative values   0.7267 0.0001 0.5512 0.1957 0.3114 0.0001 

I-instrumented, N-Non-instrumented. 

 

DISCUSSION 

Conservative treatment used to be the order of the day 

earlier but with better understanding of the spinal 

anatomy, advanced imaging and better results, spine 

surgeries even for degenerative conditions have increased 

substantially.10 

In our study, most of our patients belonged to the 

younger age group as opposed to other studies where the 

mean age ventured to the higher side.11,12  

There is a plethora of operative options for lumbar canal 

stenosis with each offering its fair share of pros and cons. 

It all depends on the expertise of the surgeon to do a 

particular procedure.13 In our institute, for all unstable 

spines detected on radiography, we added an element of 

stability by doing some sort of fusion in all our patients.14 

Interbody fusion has shown to improve symptoms with 

better post-operative spine stability by maintaining disc 

space after removal of the disc.15      

Complications of instrumented fusion are definitely 

greater than that of noninstrumented ones.16,17 These 

include a greater operative time, exposure to radiation 

(fluoroscopy), more bleeding during operation and 

increased surgery cost.18 Other complications include 

injury to the dura, nerve root and blood vessels during 

surgery and an increased risk of screw pull-out and 

adjacent segment degeneration (ASD) post-surgery. ASD 

is an important entity seen on the radiographs. The spinal 

column is made up of different motion segments which 

work together to distribute the forces along the spine. 

Because of fusion, the cranial and caudal segments are 

mobilized more to make up for the lack of movement at 

the fused segments. We found that four patients with 

instrumented fusion documented ASD. All these patients 

were more than 50 years and three out of those four 

patients had more than 2 level fusions. Thus, older 

patients and long segment fusions have a higher risk of 

development of ASD.19,20 

These complications sure puts noninstrumented fusion at 

a higher pedestal but that comes at its own costs. Patients 

undergoing either fusion techniques show similar pain 
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relief in the immediate post-operative period, but in the 

long run, with instrumented fusion, patients had a longer 

period of relief from back pain and neurological 

symptoms, improving the patient’s quality of life. Eight 

patients who were treated with noninstrumented fusion 

had severe backpain after 2 year of operation. This led us 

to conduct this study to improve our knowledge on this 

topic.21-23 Also in all failed surgeries of dissectomy, 

laminectomy or non-instrumented fusions revision 

surgery would be required and as a rule, all these patients 

should undergo instrumented fusion.24  

To further champion the cause of using instrumented 

fusions, newer advances have been made in the design of 

screws effectively increasing the pull-out strength of the 

screws in the form of differential threaded screws and 

cement impregnated screws. These screws provide a 

better hold in the pedicle and prove extremely user 

friendly.  

With the improvement seen in the MODI and VAS score 

even after 2 years in instrumented patients, it is safe to 

say that instrumented fusion offers a chance to live a 

sustained pain free life with great satisfaction in almost 

all the patients.  

CONCLUSION 

Patient selection is the most important thing in the 

management of lumbar canal stenosis. We believe that, 

with the flowchart on the management of lumbar canal 

stenosis, it would help choosing patients better as to who 

would require instrumented fusion. Each procedure 

should be done according to the needs of the patient. We 

would like to continue following up the patients and look 

for long term outcome of these patients thus refining our 

knowledge on the role of instrumented versus non-

instrumented fusion in lumbar canal stenosis. 
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