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Abstract
Background: Spinal canal stenosis is a condition in which the spinal cord and the nerve roots are
compressed by a number of pathologic factors, leading to symptoms such as pain, numbness, and
weakness. This study was undertaken to evaluate clinical, functional and radiological outcomes of
surgical decompression in spinal canal stenosis.
Material and Method: We have included 26 adult patients with lumbar spinal canal stenosis in this
prospective study who have not improved after conservative management for minimum 6 weeks. All the
patients underwent standard open decompression using posterior midline approach. Patients were
followed up at 6 weeks, 3 months, 6 months, and 1 year, they were assessed clinically and functionally
using VAS score and ODI score.
Results: In this study total 26 patients, out of which, 14(54%) were females and 12(46%) were males
with an average age of 58.08 years. VAS of back pain improved from 2.85 on admission to 1.08 on final
follow-up and leg pain form 8.00 on admission to 1.73 on final follow-up and ODI from 63.69 on
admission to 14.54 on final follow-up.
Conclusion: Decompression surgery is the gold standard treatment for central or lateral recess lumbar
stenosis when conservative treatment fails as it provides significant clinical as well as functional
improvement in term of VAS score and Oswestry Disability Index.
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Introduction
Spinal canal stenosis is a condition in which the spinal cord and the nerve roots are
compressed by a number of pathologic factors, leading to symptoms such as pain, numbness,
and weakness. This condition affects many individuals, especially elderly population and can
have a strong impact on activities of daily living, social aspects, physical stress, and the
emotional status of a patient.
The upper neck (cervical) and lower back (lumbar) areas most frequently are affected,
although the thoracic spine also can be compressed most frequently by a disk herniation. Three
different anatomical sites in the spine can be affected by spinal stenosis. First, the central
canal, which houses the spinal cord, can be narrowed in an anterior-posterior dimension,
leading to compression of neural elements and reduction of blood supply to the spinal cord in
the cervical area and the cqauda equine in the lumbar area. Secondly, the neural foramens,
which are openings through which the nerve roots exit the spinal cord, can be compressed as a
result of disk herniation, hypertrophy of the facet joints and ligaments, or unstable slippage of
one vertebral body relative to the level below. Lastly, the lateral recess, which is seen in the
lumbar spine only and is defined as the area long the pedicle that a nerve root enters just before
its exit through the neural foramen, can be compressed from a facet joint hypertrophy [1, 2, 3].
Depending on the level of the spine affected, each type of compression can lead to different
symptoms that warrant a particular treatment modality.
Degenerative Lumbar Spinal Stenosis can be treated by both conservatively as well as
surgically. The objectives of non-surgical treatment are to alleviate pain and improve function.
The most effective non-surgical treatment is a comprehensive combination of antiinflammatory drugs, physical therapy and conditioning, and epidural injections.
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Non-steroidal anti-inflammatory drugs (NSAIDs) and
narcotic analgesics may temporarily alleviate pain, but their
role is limited due to potential adverse effects, especially in
the elderly population. Physical therapy was shown to
improve physical function score on the Short Form-36 Health
Survey at two years. In a subcategory of the SPORT study,
results showed that physical therapy used in the first six
weeks of enrolment was associated with a reduced
requirement of surgical management. Although epidural
injections of local anaesthetic have been shown to improve
pain and function in Lumbar Spinal Stenosis, these benefits
seem to be shortlived [4].
Operative treatment is indicated for progressive disabling pain
that has failed non-operative management, and/or progressive
neurological deficits. The surgical procedure depends upon
the location and character of the stenosis. Decision-making in
order to obtain a good surgical result is based on a careful
clinical assessment of motor weakness or radicular symptoms
along with specific nerve root distribution affection
corresponding with the imaging location of central or lateral
recess and foramen compression. The aim of the operation is
to improve quality of life. There are several types of
decompression surgery like laminectomy, laminotomy,
foraminotomy, laminoplasty and discectomy. It can be
performed by various operative techniques like Conventional
open decompression, Microsurgical Tubular, or Endoscopic
decompression. Although the conventional open techniques of
decompression remain the gold standard of treatment,
problems with paraspinal musculature denervation and
resultant lumbar instability have focused attention on less
invasive techniques. We have studied 26 individuals
sustaining degenerative lumber spinal stenosis treated with
conventional open decompression by laminectomy and
assessed clinical, radiological and functional results of the
surgery.

day and also allowed assisted back support sitting and
standing under supervision. Urinary catheter clamping was
started on the next day and once the patient was confident
with bladder sensation catheter removal was done. Stitch line
dressing was done on 2nd postoperative day. Drain was kept
till 2 days and intravenous antibiotic coverage was continued
for 48 hours. Patients were discharged on an average 3-4 postoperative days and suture removal was done 14-21 days postsurgery. Patients were followed up at 6 weeks, 3 months, 6
months, and 1 year. At each follow- up clinical assessment
was done in terms of neurological improvement, VAS score
and ODI score.

Material and Method
We have done a prospective study of 26 patients with lumbar
spinal canal stenosis operated during the period of November
2019 to August 2021 at GK General Hospital, Bhuj, after
applying inclusion and exclusion criteria. We have included
patients with age more than 40 years who were clinically and
radiologically diagnosed cases of degenerative lumbar canal
stenosis and not improved after conservative management for
minimum 6 weeks. We have excluded Patients having
mechanical and radiological instability, any previous surgical
intervention for spine and stenosis due to Trauma,
Malignancy and Infection.
All patients were evaluated clinically for their symptoms and
detailed neurological assessment was done. Visual Analogue
Scale (VAS) Score for back pain and leg pain and Oswestry
Disability Index (ODI) were assessed. Radiological
evaluation, in form of X-ray lumbo-sacral spine
anteroposterior and lateral views (flexion and extension) and
MRI of lumbar spine with whole spine screening, were done.
After taking written and informed spine surgery consent, all
patients were operated under general anesthesia, in prone
position on a radiolucent table. Surgical field was prepared in
sterile fashion after conforming appropriate level under
fluoroscopic guidance. Decompression done by open
technique using standard posterior midline approach. All the
facetal joints were preserved along with the capsule. Closure
of the wound was done in layers with negative pressure drain
and sterile dressing kept. Patients were advised active
mobilization of both lower limbs from the 1st post-operative

Vas and ODI on follow-Ups

Results
Ours is the prospective study of 26 patients (12 male and 13
female) with mean age of 58.08. Out of 26 patients, 19
(73.07%) patients had an involvement of single vertebral level
and 7 (26.93%) had an involvement of two vertebral level.
Level of the stenosis (Vertebral level)
Table 1: Level of Stenosis
Level of stenosis
L3-L4
L3-L5
L4-L5
L5-S1
Total

Number of patients
3
7
11
5
26

Percentage
11.54%
26.92%
42.31%
19.23%
100.00%

On admission average VAS of back pain is 2.85 and leg pain
is 8.00 and average ODI score is 63.69. In our study, all
patients had stable radiologically lumbar spine, hence leg pain
was more than back pain. Average operative time was 108.65
minutes; average blood loss was 114.23 ml and mean hospital
stay was 5.84 days.

Table 2: Average VAS score and ODI on follow up

On 6 Week Follow Up
On 3 Months Follow Up
On 6 Months Follow Up
At Final Follow Up

Vas
Back Pain Leg Pain
2.00
5.96
1.19
4.30
1.12
3.26
1.08
1.73

Odi
56.08
42.04
27.31
14.54

Chart 1: Average VAS score and ODI on admission and follow up

In our study, only 1 patient had a superficial infection of stitch
line which was managed by regular dressing and antibiotics.
Another 2 patients had dural tear intraoperatively which was
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repaired by silk 4-0 and fat graft with water tight closure of
wound.

advantages of minimal invasiveness, less surgical trauma,
rapid recovery, and lower risk of degeneration of adjacent
segments compared with that of open decompression surgery.
But long term follow up in patient’s clinical and functional
outcome are same in both groups [9].
In our study, analysis of clinical as well as functional outcome
was based on VAS for pain and ODI for disability. VAS of
back pain improved from 2.85 on admission to 1.08 on final
follow-up and leg pain form 8.00 on admission to 1.73 on
final follow-up and ODI from 63.69 on admission to 14.54 on
final follow-up. Kaveh Haddadi et al. reported improvement
of VAS from 8.22 pre operatively to 1.6 at 12 month follow
up and of ODI from 75 pre operatively to 28 at 12month
follow-up [10]. These findings were similar to the findings
noted in our study.

Discussion
Degenerative lumbar stenosis is a common cause of disabling
back and lower extremity pain among older persons. The
process usually begins with degeneration of the intervertebral
disks and facet joints, resulting in narrowing of the spinal
canal and neural foramina. Associated factors may include a
developmentally narrow spinal canal and degenerative spinal
instability. Several surgical techniques for lumbar spine
decompression 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 canal stenosis has involved
wide laminectomy and undercutting of the medial facet with
foraminotomy. The frequent surgical failures have been
attributed to local tissue trauma and to postoperative spinal
instability which has led to a dramatic increase in lumbar
fusion surgery [5]. MR imaging is considered the study of
choice in the diagnosis of spinal canal stenosis because disc,
soft tissue, bony changes, and intra-thecal content are
visualized. No imaging technology can diagnose spinal canal
stenosis without a clinical history that is consistent with the
diagnosis. Spinal imaging may appear worse than the
patient’s symptoms and do not necessarily correlate with
clinical findings.
In this study out of total 26 patients, the maximum patients
belong to the age group of 51-60 with an average age of 58.08
years. Out of 26 patients, 14(54%) were females and 12(46%)
were males. Pearson et al. conducted a randomized control
trial in 2013 and concluded that out of 607 patients, 31% were
male and 69% were female population who underwent
decompression surgery for lumbar spinal stenosis which
matches with our study also had more females affected by
degenerative lumbar canal stenosis than males [6]. Most
commonly involved level was L4-L5 followed by L3-L4 and
L5-S1 level. Donald R Murphy et al. reported the same
involvement of level in their prospective observational cohort
study [7].
In our study, all patients were operated using conventional
open operative technique using posterior midline approach
with decompression done by laminectomy. The gold standard
treatment for symptomatic lumbar stenosis refractory to
conservative management is a facet-preserving laminectomy.
New techniques of posterior decompression have been
developed to preserve spinal integrity and to minimize tissue
damage by limiting bony decompression and avoiding
removal of the midline structures (i.e. spinous process,
vertebral arch and interspinous and supraspinous ligaments).
Ulf S Nerland et al. conducted a prospective multicenter
observational study in 2015 of minimally invasive
decompression versus open laminectomy for central stenosis
of lumbar spine and concluded that at one year the
effectiveness of microdecompression is equivalent to
laminectomy in the surgical treatment of central stenosis of
the lumbar spine [8]. Qingpeng song et al. conducted a
retrospective study of full endoscopic decompression versus
open decompression for lumbar spinal stenosis a 3 year
follow up study in 2021 and concluded that full endoscopic
lumbar decompression surgery had the same efficacy as open
decompression surgery for lumbar spinal stenosis treatment.
Full-endoscopic lumbar decompression surgery had the

Table 3: Comparison of our study with Kaveh Haddadi et al study in
term of VAS and ODI
Average VAS
Our study
Kaveh Haddadi et al.
Average ODI
Our study
Kaveh Haddadi et al.

Pre-op
8.00
8.22
Pre-op
63.69
75

At Final follow up
1.73
1.6
At Final follow up
14.53
28

Weinstein et al. conducted a multicenter prospective study in
the SPORT (Spinal Patient Outcomes Research Trial) group
and concluded that in the group "according to the treatment
implemented", the operated patients showed significant
improvement in pain, function, and satisfaction when
compared to the non-operated patients as same results are
achieved in our study also [11]. Limitations of our study are
small sample size, shorter duration of follow ups, no
comparison groups for other methods and also our inclusion
criteria were strict as we have not included those patients
having mechanichal or spinal instability. Strengths are study
is prospective and done in a rural hospital with limited
resources by only one surgeon so less chances of bias and all
patients had complete follow ups.
Conclusion
We have concluded that degenerative lumbar spinal stenosis
is common among females as compared to males, mostly in
6th decade of life, at L4-5 level. Decompression surgery is the
gold standard for treatment of central or lateral recess lumbar
stenosis when conservative treatment fails as it provides
significant clinical as well as functional improvement in term
of VAS score and Oswerty Disability Index.
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