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ABSTRACT

Background: Lumbar spinal stenosis is a common spinal disease, which lead to neural compression leading to pain, limitation
of individuals function and reduced the quality of life.

Aim of the work: To evaluate the results of surgical treatment of lumbar spinal canal stenosis [LCS] by laminectomy and
instrumented posterolateral Fusion.

Patients and Methods: A prospective study had been conducted at Orthopedic Surgery Department [Al-Azhar University
Hospital, Damietta] to evaluate the outcomes of treatment of lumbar canal stenosis by laminectomy and
posterolateral fusion. This study included 15 patients, and the average follow up was 6 months from December
2018 to May 2019. Pain, clinical and radiological outcomes had been assessed. Preoperatively, all patients had
been evaluated clinical and radiologically. In addition, lab investigations had been performed to assess the patient.

Results: The study included 15 patients [10 females and 5 males], their age ranged between 30-55 years [mean age 42.8
years]. The surgical outcome [according to Odom Criteria] revealed that, excellent outcome reported among 26.7%,
and 40% had good outcome, fair outcome among 26.7% and poor outcome among 6.7%.

Conclusion: Laminectomy with instrumented posterolateral fusion is a good surgery to treat degenerative lumbar canal
stenosis, with reasonable outcome.
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INTRODUCTION

Lumbar spinal stenosis [LSS] is a common and
disabling, well-recognized spinal disorder that
generally occurs in the sixth decade of life, although
it can occur in younger individuals. Degenerative
lumbar stenosis including, hypertrophy/calcification
of ligamentum flavum, intervertebral disc bulge, facet
joint hypertrophy, cause neural compression in the
vertebral canal, lateral recess, or intervertebral
foramen, leading to pain, limitation of individuals
function, and decreased quality of lifel'l,

LCS can be classified according to anatomy
[central, lateral or foraminal stenosis], and according
to its cause [primary and secondary stenosis]
Primary stenosis is caused by congenital narrowing
of the spinal canall2.

Secondary stenosis can occur mostly from
chronic degeneration, which leads to instability
vertebral body. Other causes of secondary stenosis
include rheumatoid diseases, osteomyelitis, tumors,
trauma, and, in rare cases, Epidural lipomatosis

[Cushing disease] or iatrogenic cortisone
application3!.
Decompression by  laminectomy  and

instrumented spinal fusion is one option for the
management of degenerative stenosis of the lumbar
spine, which was resistant to conservative
management(*].

Lumbar laminectomy is considered necessary
with this criterion; All other reasonable sources of
pain have been excluded, radiological studies [X-
Ray, CT or MRI] indicate nerve root compression
that corresponds to the clinical findings of the
specifically affected nerve root, Member has failed at
least 6 weeks of conservative management, Daily
activities was restricted by continuous pain radiating
from the back down to the lower limb, Presence of
neurological affection [e.g., positive straight leg
raising test, sensory loss, reflex change, weakness]
persist on examination and correspond to the
specifically affected nerve root®l.

Here, we presented our experience in
management of spinal canal stenosis.

AIM OF THE WORK

This study designed to evaluate the outcome of
surgical treatment for lumbar spinal canal stenosis
by laminectomy and posterolateral fusion.

806

PATIENTS AND METHODS

This is a prospective study, which included 15
patients who mainly complained from low back pain
with associated sciatica and claudication due to
degenerative lumbar spinal canal stenosis.

All patients with degenerative lumbar canal
stenosis, their age ranged between 30 and 55 years,
from both sexes, were invited to participate in the
current study. On the other hand, patients who had
previous lumbar surgery, pathological spine
conditions [e.g., tumors or infections] or out of the
age range were excluded from the study.

The study protocol had been approved by the
institutional research and ethics review board. In
addition, we followed the ethical codes of Helsinki
Declaration regarding research conduct principles.

Preoperative evaluation consisted of inquiry
about all medical history data; the characteristics of
low back pain, radiculopathy and stenotic
manifestations [e.g., neurogenic claudication,
intermittent pain radiating to the lower limb, pain
worsened with long standing, activity and lumbar
extension, relieved by sitting, supine position, and
lumbar flexion]. In addition, a detailed clinical
examination [general and local examinations] and
standard lab investigations had been performed. The
radiological evaluation consisted of plain x-ray and
magnetic resonance imaging [MRI].

Surgical technique:

The patient was placed in a prone position after
general anesthesia, maintaining the lumbar lordosis
by positioning on a padded spinal frame, and then
posterior midline approach was used. The paraspinal
muscles were elevated to expose the spine to the
tips of the transverse processes, after reaching
facets and transverse processes of targeted levels,
the entry point for pedicular screw was identified [at
the intersection of transverse process with facet],
then the awl was inserted at its entry point which was
confirmed by fluoroscopy to create pedicule tract in
both cranial-caudal directions [parallel to the superior
endplate] and mediolateral direction according to
lumber level [L1 has 5-degree medial convergence,
L2:10 degree, L3: 15 degrees, L4:20 degree, L5:25
degrees]. This was followed by the insertion of the
pedicular probe and confirmed also by fluoroscopy.
Filler was inserted after removal of the pedicular
probe to assess walls all around the hole to ensure
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the adequate position of the screw in the pedicle.
The tapping of the hole was done then the screw was
inserted. Fluoroscopy was used to assess the final
position of the screw!®! [figure 1].

The pedicular screws were inserted on both sides
of the lumbar vertebrae with the application of rods
and tightening of screws over the rods, and then
laminectomy had been performed [figure 2]. Then
the graft was finally applied at posterolateral gutters
over decorticated facets joints and transverse
processes.

Figure [1]: Final position of the pedicular screw by
fluoroscopy

. |

Figure [2]: Laminectomy

Post-operative care and follow up:

All patients had been evaluated clinically at
discharge and six months post-operative. The
evaluation was according to Odom's criterial’! for
the evaluation of the outcome. The outcome is
excellent if all preoperative symptoms relieved and
abnormal finding improved. It is good if there was a
minimum persistence of preoperative symptoms and
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abnormal finding unchanged or slightly improved. It
is fair if there was definite relief of some preoperative
symptoms, others unchanged or slightly improved.
Finally, it is poor if symptoms and signs unchanged
or exacerbated.

The radiological outcome had been carried out by
the evaluation of fusion after 6 months. Fusion was
defined by bony trabecular bridging across the graft,
no detectable motion on flexion/extension
radiographs and no gaps at the fusion site.

Data analysis: The collected data, -either
quantitative or qualitative, had been coded and fed
to computer software program [SPSS] version 16
[SPSS Inc., USA] and presented in meantstandard
deviation for quantitative and frequency and
percentages for qualitative data. Groups compared
by one-way analysis of variance if quantitative and
Chi square if qualitative. P value < 0.05 was
considered significant.

RESULTS

The current work included 15 patients [5 males
and 10 females]. The mean age was 42.8+6.0 years
[ranging between 30 and 55 years]. There were 7
housewives, 4 workers, 2 farmers, and 2 employees.
The operated levels were: L3-4-5 in 6 patients, L4-5-
S1in 5 patients and L5-S1 in 4 patients.

Clinical outcome: At 6 months postoperatively
and according to Odom's criteria /], the clinical
outcome was excellent for 4 patients [26.7%], good
for 6 patients [40.0%)], fair for 4 patients [26.7%] and
fair outcome had been reported only for one patient
[6.7%] [Table 1].

The accepted results according to operative
satisfaction [an umbrella term that included all
categories except the “Poor” category] had been
achieved in 93.3% of studied populations.

The postoperative complications reported in
overall 3 patients [20.0%)], two patients [13.3%] had
postoperative wound infection, which had been
treated by good antibiotic coverage with daily
dressing [the infection had been resolved in both
patients with conservative treatment]. In addition,
one patient [with poor outcome; 6.6%] had
postoperative residual radiculopathy [Figure 3].

Radiologically, fusion had been achieved in 11
patients [73.3%] after 6 months and in 4 patients
[26.7%)] fusion not completed.
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In the current study, the clinical outcome was complications, and higher radiological fusion [Table
significantly associated with young age. In addition, 2].
it was associated with operative acceptance, less

Table [1]: Clinical outcome [6 months postoperative] according to Odom’s criteria.

n. %
Excellent 4 26.7
Good 6 40
Fair 4 26.7
Poor 1 6.7
Total 15 100
H None HMInfection ™ Residual radiculopathy
Figure [3]: Post-operative complications
Table [2]: Association between clinical outcome and other variables
Variables Excellent Good Fair Poor Test p
Age 37.0045.29; 42.2942.93; | 47.67+2.52; 55.0 8.82 0.003*
30-42 39-48 45-50
Sex Male 2[50.0%)] 3[42.9%) 0[0.0%] 000.0% | 278 | 042
Female 2[50.0%] 4[57.1%] 3[100.0%] | 1[100.0%]
Occupation Housewife 1[25.0%] 3[42.9%] 3[100.0%] 000.0% | 998 | 035
Worker 2[50.0%] 1[14.3%] 0[0.0%] 1[100.0%]
Farmer 1[25.0%] 1[14.3%] 0[0.0%] 0[0.0%]
Employee 0[0.0%] 2[28.6%] 0[0.0%] 0[0.0%]
Level L3-4-5 1[25.0%] 4[57.1%] 1[33.3%] 000.0% | 749 | 028
L4-5-S1 3[75.0%] 1[14.3%] 1[33.3%] 0[0.0%]
L5-S1 0[0.0%] 2[28.6%] 1[33.3%] | 1[100.0%]
Operative Accepted 4[100.0%] 7[100.0%] 3[100.0%] 0[0.0%] | 15.00 | 0.002*
Acceptance None 0[0.0%] 0[0.0%)] 0[0.0%)] 1[100.0%)]
None 4[100.0%] 7[100.0%] 1[33.3%] 0[0.0%] | 24.16 | <0.001*
Complications | Infection 0[0.0%] 0[0.0%] 2[66.7%)] 0[0.0%]
Resid radiculopathy 0[0.0%] 0[0.0%] 0[0.0%] 1[100.0%]
Radiological Achieved 4[100.0%] 7[100.0%] 0[0.0%) 0[0.0%)] 15.00 | 0.002*
fusion None 0[0.0%] 0[0.0%)] 3[100.0%] 1[100.0%)]
DISCUSSION Hoy etal.l’] hgd 48 participants, Ghasemi .[10] had 65
patients, Levin et al.l'l had 118 participants, Al
In our study, 15 patients completed the study. Barbarawi et al.l'Z included 30 patients and finally,
There was great variability of the sample size in the Audit et al.[3] completed their study with 17 cases.

previous studies. For example Mori et al.["l included

32 patients, Boissiere et al.8] recruited 39 patients, The small sample size in the current study was

an inevitable [due to high rate of refusal to participate
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[11 eligible patients refused to participate] and strict
selection criteria, when compared to previous
studies]. This is evident for example from the wide
variation in patient age distribution.

For example, [mean age in the current work was
42.8 years], while Costa et al.l'¥ reported a mean
age of 77.8 years, Schaeren et al.l"®! reported mean
age of 66.53 years.

In Mori et al. ['l, mean age at the time of surgery
was 68 years.

Hoy et al. ©°! reported a mean age of 49.3 years
and finally, Audit et al. "% reported that, the mean
age in their study was 54.2 years. The cause of
diversity in ages belongs to two factors: first, the
advanced anesthetic tools in spine surgeries.
Second, is the selection of age over 75 years old as
Costa and coworkers!'*l who confined their study
for patients over the age of 75 years.

In the current work, there was female sex
predominance. This is comparable to Mori et al. [},
who included 5 males and 27 females.

In addition, Schaeren et al. ('] recruited 6 males
and 30 females, while Costa et al. "4 performed their
study with 22 males and 31 females.

In the current work, the outcome evaluation had
been conducted according to Odom’s criterialfl.
The accepted results of Odom'’s criteria were seen in
93.3% of studied patients.

In Son et al. ['8] the results were excellent for
35.3%, good for 41.2%, and fair for 23.5% at the 6-
month follow-up, and Kang ['71 achieved 90.25%
success rate.

In addition, Silvers et al. ['®! compared two
groups of patients with lumbar spinal canal stenosis
and reported that patients undergoing laminectomy
decompression and fusion had good outcomes than
those treated with laminectomy decompression
alone.

However, the mode of assessment on Hoy et al.
(%1, Jalalpour et al. "%l and Ghasemi ['%l was modified
Oswestry Low Back Pain Disability Index [ODI] 1201,

In this study, lumbar stenosis treated with
decompression by laminectomy had a good clinical
outcome and the additional instrumentation add
more benefit to the surgical outcome by improving
post-operative back pain, reducing the use of
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analgesics and improving quality of life. In addition,
the radiological [Fusion rate] was 73.3% after 6
months of follow up.

Hoy et al.k! reported fusion rate of 88% after
follow up two years post-operative However fusion in
this study is still inferior to the reported study which
may be due to the larger number of patients in the
reported study [48 patients] compared to this study
[15 patients].

Al Barbara et al.['Z; reported fusion rate 90%
after 7 years of follow up.

Jabalpur et al.l"®l reported fusion rate 80% after
two years follow up. Levin et al.['"l reported a fusion
rate 84%.

In the current work, there were 3 complications
among 15 patients [superficial infection [2 patients]
and residual radiculopathy [1 patient]].

Jabalpur et al. [ reported two dural lesions
[that were sutured with no squealae]. The L5 nerve
root was cut in one patient with no postoperative
neurologic consequence.

Ghasemil'%l reported infection [2 cases], dural
tear [3 cases] and nerve root injury [1 case].

The clinical outcome was associated with
younger patient age. Thus, could be attributed to the
fact that, those patients had the less degenerative
changes and the healing power is usually excellent
in younger patients.

A limiting step of the current study represented by
small number of included patients [which was an
inevitable due to high rate of refusal to participate [11
eligible patients refused to participate in the study],
and definite selection criteria. However, the current
work represented an initial clinical experience and
adds to literature about the efficacy and safety of
laminectomy and posterolateral fusion for treatment
of lumbar spinal canal stenosis. Another one unique
feature of the current study is the development of
degenerative lumbar canal stenosis among relatively
younger patients.
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