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Abstract

Background: The quest for better patient outcomes is driving to the development of minimally invasive spine
surgical techniques. There are several evidences on the use of microsurgical decompression surgery for
degenerative lumbar spine stenosis; however, few of these studies compared their outcomes with the traditional
laminectomy technique.

Objectives: The aim of our study was to compare outcomes following microsurgical decompression via unilateral
laminotomy for bilateral decompression (ULBD) of the spinal canal to the standard open laminectomy for cases
with lumbar spinal stenosis.

Subjects and methods: Cases were divided in two groups. Group (A) cases were operated by conventional full
laminectomy; Group (B) cases were operated by (ULBD) technique. Results from both groups were compared
regarding duration of surgery, blood loss, perioperative complication, and postoperative outcome and patient
satisfaction.

Results: There was no statistically significant difference between both groups regarding the improvement of visual
pain analogue, while improvement of neurogenic claudication outcome score was significant in group (B) than
group (A). Seventy-three percent of group (A) cases and 80% of group (B) stated that surgery met their
expectations and were satisfied from the outcome.

Conclusion: Comparing ULBD with traditional laminectomy showed the efficacy of the minimally invasive
technique in obtaining good surgical outcome and patient satisfaction. There was no statistically significant
difference between both groups regarding the occurrence of complications The ULBD technique was found to
respect the posterior spinal integrity and musculature, accompanied with less blood loss, shorter hospital stays, and
shorter recovery periods than the open laminectomy technique.
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Introduction
Degenerative lumbar spinal stenosis (LSS) is a progressive
degenerative disease, more commonly to occur over age
of 60 years. Causes of degenerative LSS include broad base
disc bulging, ligamentum flavum hypertrophy, and degen-
erative facet joint disease. It significantly impacts the qual-
ity of life in performing the daily activities and can lead to
progressive disability [1]. Patients usually present clinically

with chronic low back pain followed by neurogenic claudi-
cation pains, which is exacerbated by standing and walk-
ing, relieved by rest, leaning forwards, and flexion of the
waist (typically in seated position). Patients may later on
experience tingling, numbness, and progressive lower limb
weakness [2].
The primary treatment line for most patients with

lumbar spinal stenosis is non-surgical [3]. Degenerative
LSS is a chronic condition, and in many patients, non-
surgical management fails to achieve satisfactory relief of
symptoms. The study published by Phan and colleagues
found that in a conservatively managed cohort 15% only
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experienced relief of symptoms after 4 years, 70% de-
scribed stationary course, and 15% reported worsened
symptoms [4].
Surgery is indicated for chronic cases who fail to re-

spond to conservative management or for acute cases
presenting with progressive neurologic dysfunction. The
traditional management for lumbar canal stenosis was
the formal laminectomy with/without medial facetect-
omy [5, 6].
Minimally invasive surgical techniques are recently

gaining popularity; they are less traumatic to the back
muscles and preserve the integrity of the midline bony
structures and the interspinous ligaments. These tech-
niques include (1) hemi laminotomy decompression, (2)
interlaminar decompression, (3) interspinous spacers,
and (4) spinous process–splitting laminectomy [7].
The objective of this study was to evaluate the efficacy

and safety of microscopic unilateral laminotomy for bi-
lateral decompression (ULBD) of lumbar spinal stenosis
and to compare the outcome with conventional full
laminectomy.

Subjects and methods
This is a retrospective study conducted on data of 60 pa-
tients, who were indicated for surgical decompression
for lumbar spinal stenosis. Cases were managed in the
period between January 2017 and January 2018.
Lumbar spinal stenosis was diagnosed clinically by

presence of low back pain, neurogenic claudication
pains, and/or radiculopathies. Diagnosis was confirmed
by the presence of bony, ligamentous, or discogenic
canal stenosis in lumbar spine MRI. All cases had an ini-
tial period of conservative therapies for at least 3
months. Cases with spinal deformities and instabilities,
as well as recurrent cases, were excluded from the study
group.
Cases included in this study were allocated in two

groups. Group (A) cases were operated by bilateral full
laminectomy and medial facetectomies. In group (B)
cases, unilateral laminotomy and bilateral decompression
(ULBD) was performed.
In group (A) cases, bilateral full laminectomy was per-

formed. The technique was performed under general
anesthesia. Subperiosteal muscle separation was per-
formed bilaterally till reaching the desired laminae. Full
laminectomy was then performed, including the liga-
mentum flavum above and below the excised lamina. Fi-
nally bilateral medial facetectomy, foraminotomy, and
inspecting the intervertebral discs were performed.
ULBD technique was performed under general
anesthesia, in prone position. C-arm fluoroscopy was
utilized to identify the desired level before skin incision.
Subperiosteal muscle separation followed till reaching
the desired lamina. Ipsilateral microscopic laminotomy

is then performed, followed by excision of the ligamen-
tum flavum and trimming of the medial aspect of the
facet joint, decompressing the ipsilateral foramen and
inspecting for any disc fragments. The operating table
and the surgical microscope were then tilted to the op-
posite side followed by the removal of the base of the
spinous process to allow direct vision to the contralat-
eral side. We then undermined the opposite lamina, re-
moved the ligamentum flavum, and did the facetal
trimming and the foraminotomy directly from the op-
posite side.
Results from both groups were compared regarding

duration of surgery, blood loss, perioperative complica-
tion, and postoperative outcome and patient satisfaction
using visual analogue scale (VAS) and neurogenic clau-
dication outcome score (NCOS) [8]. Analysis of data
was performed using IBM SPSS v. 22 for Windows
(2016, IBM, USA)

Results
This study included sixty cases with lumbar spinal sten-
osis, divided into two equal groups. Group (A) cases
were operated upon by bilateral full laminectomy, while
group (B) cases were operated upon by microscopic uni-
lateral laminotomy and bilateral decompression. In
group (A), the mean age of cases was 57.2 years (8.8 SD),
and the male to female ratio was 53:47. In group (B)
cases, the mean age was 59.4 (9.2 SD), and the male to
female ratio was 60:40. Multivariate analysis of age and
postoperative improvement of the NCOS showed no sta-
tistically significant effect of the mean age on the post-
operative NCOS (p > 0.05). The most common
presenting symptom was low back pain and claudication
pains in both groups, followed by sciatic pain. Motor af-
fection was present in 26.6% of group (A) cases and in
20% of group (B) cases. The most common affected level
was L4/5 (63%), followed by L3/4 (20%) and L5S1 (17%)
in both groups. The mean duration of symptoms till the
operation was 27.2 months and 19.1 months (SD 14.5,
13.4) for group A and group B, respectively. No statis-
tical significance was detected in any of these demo-
graphic data in both groups.
Thirty six patients (60%) were decompressed at one

level (16 in group A and 20 in group B), 16 patients
(26.6%) were decompressed at two levels (9 in group A
and 7 in group B), and 8 patients (13.3%) were decom-
pressed at three levels (5 in group A and 3 in group B).
Total number of decompressed levels was 9; the most af-
fected level was L4-5 (63%) followed by L3-4 (20%) and
L5-S1 (17%) respectively. Fourteen patients (23.3%) re-
quired discectomy.
Discectomy was needed in 26.7% of group (A) cases (8

cases) and in 20% of group (B) cases (6 cases). The aver-
age blood loss was significantly lower in group (B) cases
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than in group (A), 128.7 ml (SD 35.4) and 174.4 ml (SD
42.9). The mean operative time was lower in group (A)
than in group (B); 83 min (SD 22.9) and 102.8 (16.5).
The mean follow-up period was 9.9 months (SD 1.5) and
8.3 months (SD 3.2) in both groups respectively.
The mean postoperative VAS for pain improved by 5.9

points compared with 5.7 in the group A and B respect-
ively which was not statistically significant (P > 0.5). While
the mean postoperative NCOS improved by 37.6 points
compared with 41.1 in the group A and B respectively
which was statistically significant (P = 0.05) (Fig. 1) How-
ever the preoperative NCOS for group B was around 10
points more than that of group A, this was statistically sig-
nificant difference which abolishes the significant differ-
ence in postoperative NCOS (Table 1). Seventy-three
percent of group (A) cases and 80% of group (B) stated
that surgery met their expectations and were satisfied
from the outcome (Fig. 2).
There was no statistically significant difference between

both groups regarding the occurrence of complications as

there was no complications in 28 cases (93.3%) in group
(A) and 29 (96.6%) in group (B). There were only 2 cases
(6.6%) complicated with the dural tear group (A) versus 1
case (3.3%) complicated with dural tear in group (B) (P
value = 0.475).

Discussion
Lumbar canal stenosis is a common indication for de-
compressive spine surgery. Decompression is indicated
for cases who fail to respond to medical management or
cases with severe clinical symptoms [9].

The target of lumbar spinal stenosis surgery is de-
compression of the neural canal and the lumbar for-
amina while preserving much of the anatomy and the
biomechanics of the lumbar spine. The traditional
surgeries of wide laminectomy, medial facetectomy,
and foraminotomy are accused of causing local tissue
trauma and postoperative instability, which increases
in the need for fusion procedures.

Fig. 1 Intraoperative image showing the unilateral laminotomy and bilateral decompression technique
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Several studies described the ULBD technique; show-
ing good outcomes, less blood loss, and reasonable oper-
ation times. Few of these reports compared ULBD
technique and open laminectomy, which is still a com-
mon practice in our country that is why we conducted
this comparative study between both techniques [8].
We performed our laminotomy through the more

symptomizing or the radiologically more stenotic side.
Proper undercutting of the spinous process, tilting of the
operating table, and the use of the surgical microscope
allowed adequate visualization of the contralateral lateral
recess and foramen. The main advantage of the tech-
nique is sparing the midline bony and ligamentous
structures, as well as the contralateral lumbar muscles.
Concerning the number of levels operated, in the

study published by El Morshidy and colleagues 2016,
36.8% were decompressed in one level, 39.6% two levels,
19.8% three levels, and 3.8% four levels. The most com-
mon level was also L4/5, followed by L3/4 and L5S1. In
16% of cases, discectomy was needed [10]. This was
similar to our studied cases.
The length of operation was significantly higher in

group B (102.8 min/level) than group A (83 min/level);
this was like the results published by Khoo and col-
leagues who reported an operative duration of 109 min
for a single level micro-endoscopic unilateral laminot-
omy and 88min for open laminectomy [11]. In our

study, upgrading our skills in microscopic approach for
decompression of lumbar canal stenosis and use of
hemi-laminectomy retractors and Kerrison rongeur in-
stead of tubular retractors and drill increased the opera-
tive time needed for surgery. The mean blood loss was
significantly higher among group A than group B which
is matching but lesser amount than results described by
Thomé and colleagues [12].
The first step in evaluation of a new of a new surgical

technique must be analysis of its safety compared with
the current standard of care. Our study did not show
any significant difference between the complication rates
of both groups. All the complications met in the study
were dural tears (5% of cases); we did not meet any root
injuries or postoperative increase in radiculopathy.
These facts matched the results published by Çavuşoğlu
and colleagues, who showed durotomy rates for laminec-
tomy to range from 5 to 15% and unilateral laminotomy
with contralateral decompression in 3.5–12% [9]. None
of our cases showed postoperative instability that re-
quired further intervention.
There was no statistically significant difference between

both groups regarding the visual pain analogue scale pre-
and postoperative as well as the neurogenic claudication
outcome score (NCOS) pre- and postoperative. In the
retrospective study conducted by Den Boogert and col-
leagues, patients in the ULBD group reported better overall

Table 1 Summary of patient’s data

Group A (n = 30) Group B (n = 30) p value Statistical significance

VAS pre-op (mean) for pain 7.2 7.2 0.935 Non-significant

VAS post-op (mean) for pain 1.3 1.5 0.653 Non-significant

NCOS pre-op (mean) 25 34.5 0.150 Non-significant

NCOS post-op (mean) 62.6 75.6 0.775 Non-significant

n Number, VAS Visual analogue scale, NCOS Neurogenic Claudication Outcome Score

Fig. 2 Summary of pre- and postoperative mean VAS and NCOS
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satisfaction with the procedure and a reduction in visual
analogue scale [4].
The small number of cases and the short follow-up

period were the main limitations of our study as increas-
ing evidence suggests that outcomes may deteriorate
over time [8].

Conclusion
Minimally invasive surgical techniques for lumbar spinal
decompression are gaining more popularity as life ex-
pectancy increases and the increased focus on improving
the quality of life of the elderly. Standard open wide
laminectomy has been used for many years as the stand-
ard technique for decompression of the lumbar canal.
Comparing microscopic unilateral laminotomy and bilat-
eral decompression with traditional wide laminectomy
showed the efficacy of the minimally invasive technique
in obtaining good surgical outcome and patient satisfac-
tion. The ULBD technique was found to respect the pos-
terior spinal integrity and musculature, accompanied
with less blood loss, shorter postoperative hospital stays,
and shorter recovery periods than the open laminectomy
technique.
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