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Abstract: Background: Neural decompression for lumbar spinal stenosis (LSS) can be performed, besides
conventional lumbar laminectomy, by many other surgical Techniques. Objective: The goal of this study is to
assess clinical and radiological outcome of surgical intervention with different modalities in treatment of lumbar
canal stenosis. Methods: A number of 46 patients with lumbar spinal stenosis were divided into two groups: group
A, patients with central canal stenosis (no.=25), consists of patients that underwent a laminectomy procedure and
group B, patients with lateral canal stenosis (no.=21), consists of cases where fenestration was used. Outcome was
assessed postoperatively. Two parameters were evaluated (MRS) And Patient satisfaction. Results: The level of
pain was reduced in both patient groups. Cases in group A: maintained higher levels of back pain in the first
postoperative period versus group B. Improvement was faster for those operated by unilateral approach. At follow-
ups, (MRS) values were very similar. Conclusions: Decompression by fenestration approach is an efficient method
that represents the first option of treatment for patients with lateral lumbar spinal stenosis with unilateral or
predominantly unilateral symptoms. For patients with severe central stenosis, classic laminectomy remains the first
surgical choice.
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1. Introduction: based on clinical symptoms (e.g.: neurogenic
With widespread MRI use, an increasing number claudication, leg pain) and signs, correlated with MRI.
of patients are diagnosed with lumbar spinal stenosis Preoperatively, conservative therapy for 3 to 6
(LSS). months failed to improve symptoms for all cases
CT-scan and MRI have brought on better included.
information regarding the morphology of the spinal In cases with neurogenic claudication and a
canal and revealed its stenosis, which can be central or central LSS on MRI, a standard lumbar laminectomy
lateral. The failure of conservative therapy encourage was performed. For patients with unilateral or
doctor for the discovery of different surgical predominantly unilateral radicular pain and lumbar
techniques for decompression of the affected nervous MRI showed lateral recess and/or foraminal stenosis,
elements, which have better results than conservative fenestration at the most affected side and bilateral
treatment. (Siebert; et al, 2009). decompression of nerve roots at the affected level was
Laminectomy has been the gold standard of performed.
surgical treatment for central lumbar spinal stenosis, For both groups of patients, a prospective,
Subsequently, less invasive techniques have been used: retrospective analysis was carried out on operative
unilateral laminectomy, bilateral fenestration and time, postoperative hospital length of stay and
foraminotomy, unilateral fenestration and complications  that occurred (e.g.: incidental
foraminotomy with ipsilateral and contralateral nerve durotomy). Neurological examinations performed
root decompression (Armin; et al., 2008) The goal of preoperatively and during follow-up assessed (MRS)
the study is to assess clinical and radiological outcome and patient satisfaction.
of surgical intervention with different modalities in
treatment of lumbar canal stenosis including 3. Results:
fenestration and laminectomy. (Chiu, 2006), (Kim and 46 patients ~ who  underwent  lumbar
Albert, 2007) decompression surgery. First group had been operated
by conventional laminectomy Second group had been
2. Patients and methods: operated by minimally invasive technique (
The study was conducted on 46 consecutive fenestration).

patients with lumbar spinal stenosis. Diagnosis was
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The clinical and radiographic outcomes were
analyzed in all patients. The first group consisted of 14
males and 11 females with an average age of 46 years
(range: 28 to 64 years). The second group consisted of
12 males and 9 females with an average age of 47
years (range: 29 to 65 years) 21 patient operated for
fenestration surgery, all of them had foraminal or
lateral recess stenosis. The other 25 patient operated
for conventional laminectomy surgery, all cases had
central stenosis, but only 8 cases of them had both
foraminal & central stenosis. Regarding the length of
incision (cm) in fenestration surgery, it was smaller
(with the mean + SD (5.5 £+ 1.1)) than in laminectomy
surgery in which the length of incision was larger
(with the mean + SD (6.25 + 1.25)). There was
statistically significant difference between groups
according to skin incision. Fenestration surgery done
on 21 patients, 11 cases operated for single level, 7
cases operated for double levels and 3 cases operated
for triple levels of surgery. Laminectomy done on 25
patients, 8 cases operated for single level, 12 cases
operated for double level and 5 cases operated for
triple levels of surgery. As regards to the duration of
surgery (minutes) in fenestration surgery, it was
shorter with mean + SD (102.5+12.81) than in
laminectomy surgery which was longer with mean +
SD (71.3 + 8.75). The duration of hospital stay was
shorter and The duration of return to work also was
shorter than it in laminectomy. There was highly
statistically significant difference between groups
according to demographic data. There was no obvious
difference between the two studied groups in the
postoperative complications. Also there was no root
injury cases. This shows no statistically significant
difference between groups according to complications.
there was no statistically significant difference
between groups according to patient’s satisfaction.
This shows no statistically significant difference
between groups according to MRS.

® Male ™ Female

0%

Laminectomy Unilateral approach

Fig (1): Bar chart between groups according to
demographic data.
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Table (1) demographic data.

Demographic Laminectomy fenestration
Data (N=25) (N=21)

Sex

Male 14 (56%) 12 (57.14%)
Female 11 (44%) 9 (42.86%)
Age (years)

Range 28-64 29-65
Mean+SD 46.46£5.16 47.47+6.22

Table (2): comorbidities in both groups.

Comorbidities | Laminectomy (N=25) | fenestration (N=21)
HTN 14 (56%) 9 (42.86%)
DM 3 (12%) 4(19.05%)
Age (years)
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Fig (2): Bar chart between groups according to age
(years)
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Fig (3): Bat chart between groups according to
comorbidities.

Table (3): stenosis type.

Stenosis type | Laminectomy (N=25) | fenestration (N=21)
Central 25 (100%) 0 (0%)
Lateral 8 32%) 21 (100%)
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Fig (4): Bar chart between groups according to

stenosis type.

Table (4): symptoms in both groups.

S Laminectomy fenestration
(N=25) (N=21)
Leg pain 17 (68%) 17 (81%)
LBP 23 (92%) 21 (100%)
Neurogenic claudication | 22 (88%) 4 (19%)
Unilateral 12 (48%) 18 (85.7%)
Bilateral 14 (56%) 3 (14.3%)
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Fig (5): Bar chart between groups according to

symptoms.

Table (5): Comparison between groups according

to skin incision (cm).

Skin incision | Laminectomy | fenestration ttest |7
(cm) (N=25) (N=21) value
Range 3-9.5 3.8

Mean+SD 6.25+1.25 55511 3.185(0.002
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Fig (6): Bar chart between groups according to skin

incision (cm).

Table (6): No. of operated levels.

No. of operated | Laminectomy fenestration
levels (N=25) N=21)
One 3 (32%) 11 (52.4%)
Two 12 (48%) 7 (33.3%)
Three 5 (20%) 3 (14.3%)
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Fig (7): Bar chart between groups according to No.

of operated levels.

Table (7): level of stenosis.

Level of | Laminectomy fenestration
stenosis (N=25) N=21)
12-13 1 (4%) 2 (8%)
L3-14 4 (16%) 4 (19%)
L[4-L5 12 (48%) 9 (42.86%)
L5-S1 8 (32%) 6 (28.6%)
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Fig (8): Bar chart between groups according to
level of stenosis.

Table (8): Comparison between groups according
to operation time in minutes.

Hospital stay (days)
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Fig (10): Bar chart between groups according to
hospital stay (days).

Table (10): Comparison between groups according
to return to work by month.

Operation time | Laminectomy | fenestration ttost |

in minutes (N=25) N=21) value

Range 70-135 45-95

MeaniSD | 102.5:12.81 | 71.3:8.75 | +-221|<0-001
Mean+SD
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Fig (9): Bar chart between groups according to
operation time in minutes.

Table (9): Comparison between groups according
to hospital stay (days).

Return to work | Laminectomy | fenestration tetest | P
by month (N=25) N=21) value
Range 1-3 0.5-1.5
Mean+SD 2265045 | 1.13x023 |>S11| <0001
Return to work by month
= Laminectomy ® Unilateral approach
25
2 4
1.5 4
1 4
0.5 A
0
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Fig (11): Bar chart between groups according to
return to work by month.

Table (11): Comparison between groups according
to complications.

Hospital stay | Laminectomy | fenestration ttest | P
(days)  |(N=25)  |(N=2D) olue
Range 2-8 24

Mean+SD __ [6.51%1.33 394z078 |40 <0001

Complicaions | Laminectomy | fncsiaion Ty~ -
Intra operative 5 (20%) 4 (19.1%) 0.000 | 1.000
Sensory deficit persist | 1 (4%) 1 (4.8%) 0.0480.826
Dural tear 5 (20%) 4 (19%) 0.000 | 1.000
CSF leak 5 (20%) 4 (19%) 0.000| 1.000
Total 16(64%) 13(61.9%) 0.000| 1.000
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Fig (12): Bar chart between groups according to
complications.

Table (12): Comparison between groups according
to patient satisfaction.

Patient Laminectomy | fenestration o P
satisfaction | (N=25) N=21) value
Excellent |3 (12%) 1 (4.8%)

Good 17 (68%) 15 (71.4%)

Fair 4 (16%) 4 (19%) 0.75910.859
Poor 1 (4%) 1 (4.8%)
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Fig (13): Bar chart between groups according to
patient satisfaction.

Table (13): Comparison between groups according
to MRS.

Laminectomy fenestration p-
MRS| N=25) (N=21) X2 | Value
0 3 (12%) 1 (4.8%)
1 17 (68%) 15 (71.4%)
2 [4(16%) 4 (19%)
3 1 (4%) 1 (4.8%) 0.759{0.859
4 0 (0%) 0 (0%)
5 [0(0%) 0 (0%)
6 0 (0%) 0 (0%)
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Fig (14): Bar chart comparison between groups
according to MRS.

4. Discussion

lumbar spinal stenosis is better treated surgically
than by nonsurgical means. Laminectomy is the
classical technique in the surgical treatment of lumbar
spinal  stenosis. This approach allows for
decompression of nervous elements at 1 or more
levels. The disadvantages of this method consist of:
prolonged postoperative pain, atrophy of the
paravertebral muscles and spinal destabilization when
discectomy or fecetectomy are associated. Different
surgical techniques for decompression have been
implemented, among them being bilateral or unilateral
fenestration at the stenosed level.. We are now
applying the two techniques (laminectomy or
fenestration) depending on the type of LSS. In the case
of a severe central lumbar spinal stenosis, the
decompression is achieved with the use of bilateral
laminectomy, with ablation of the ligamentum flavum
and the internal third of the facet. A discectomy is
associated only if a disc protrusion of appropriate size
is present. In the case of lateral recess or foraminal
stenosis, decompression is performed with the use of
fenestration and fecetectomy at the respective level.
These patient have either an alternating radiculopathy,
or a bilateral radiculopathy predominant on one side.
All patients were operated on by fenestration with
foraminotomy, undercutting of the base of the spinous
process and resection of the contralateral ligamentum
flavam. This type of approach is mini-open, with a
skin incision of 3-8 cm The average operative duration
was significantly higher in the laminectomy group
(102.5 versus 71.3 minutes). Regarding complications,
In our study, 21 patient had fenestration surgery 4
patient of them showed intraoperative complication in
the form of Dural tear. 1 case was repaired
intraoperatively. While the other 3 cases the tear was
lateral and we put muscle and fat without repair. And
we didn't oblige to convert the fenestration to formal
laminectomy in any case. The other 25 patients had
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conventional laminectomy surgery 5 patients of them
showed intra operative complications in the form of
Dural tear. 3 cases were repaired intraoperatively,
While the other case the tear was ventrolateral and we
put muscle and fat without repair. In recent years,
several studies on minimally invasive interventions for
LSS have been published, with results comparable to
those of “open” interventions. (Khoo LT, Fessler RG,
2002) In our opinion, by fenestration approach, results
as good as in the case of laminectomy can be obtained,
in regard to medium and long term outcomes. By using
this approach, lumbar pain levels are reduced faster
and operative time and post-operative hospital length
of stay are shortened.

However, each technique targets a different
category of patients: laminectomy for central LSS and
fenestration approach for lateral LSS. Regarding the
latter, especially when the symptoms are unilateral, an
“open”, wide approach may be waived. Patients with
bilateral laminectomy continue to experience higher
levels of pain for the first postoperative month when
compared to cases with a unilateral approach. pain
may be caused by ischemia of the paravertebral
muscle, an opinion shared by Datta et al (Datta; et al.,
2004). In cases with a fenestration and foraminotomy
approach, the paravertebral muscles are retracted
unilaterally and the operative time is shorter. They
presented reduced postoperative hospitalization and
begin recovery earlier with mean 6.5 days in
laminectomy and 3.9 days in fenestration.

Evaluation of MRS during follow-up has shown
continuous improvement, Similar results have been
reported by other studies e.g. that by Khoo LT, Fessler
RG. (Khoo LT, Fessler RG, 2002).

Improvement obtained with fenestration and
foraminotomy, a less invasive method, when compared
to bilateral laminectomy, although the difference in
results at 6 months and 1 year is not statistically
significant. Longer follow-up would be helpful in
evaluating if additional surgery becomes necessary for
both groups, because LSS is a progressive condition.

Conclusion

Neurogenic claudication, low back pain and leg
pain of patients with lumbar canal stenosis are
alleviated by surgical treatment. Laminectomy is
indicated for patients with severe lumbar spinal
stenosis especially those including central canal
stenosis. In the case of foraminal stenosis, by using a
fenestration approach with ipsilateral and contralateral
decompression, similar results can be obtained.Both
techniques led to significant improvement in clinical
outcome.The Fenestration approach is faster, safer,
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short duration of hospital stay, with minimal effect on
spinal stability and not inferior regarding neural
decompression and overall pain relief.
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