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ABSTRACT
AIM: To investigate the mid-term efficacy of bilateral decompression with a unilateral approach (BDUA) on symptoms and quality
of life of in patients with lumbar spinal stenosis (LSS), with low grade (with percentage slip <25%) degenerative spondylolisthesis
or without spondylolisthesis.
MATERIAL and METHODS: The study included patients who underwent BDUA due to one or two-level LSS related to degenerative
spondylosis and/ or degenerative spondylolisthesis. Pre- and postoperative data of the Oswestry Disability Index (ODI), Visual
Analogue Scale (VAS), and walking distance were compared.
RESULTS: Evaluation was made up of a total of 53 patients, comprising 32 males and 21 females with a mean age of 60.6 ±
9.0 years. Compared with the preoperative data, VAS, ODI and walking distance improved significantly in all patients at the
3-year follow-up examination. Furthermore, a significant improvement was determined in the clinical parameters of patients with
degenerative spondylolisthesis, with no worsening of slip and no requirement for instrumentation. Moreover, when patients were
separated into two groups according to age, as elderly (>60 years) and adult (<60 years), similar improvements were seen in both
groups.
CONCLUSION: BDUA could be quite effective in reducing pain, improving quality of life and walking distance with no worsening of
the grade or degree of slipping.
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INTRODUCTION

█

L

umbar spinal stenosis (LSS), may have an unfavorable
impact on activities of daily living and walking distance
because of pain in the lower limbs when walking (5).
Degenerative stenosis is a condition that occurs as a result
of age-related degeneration in the vertebrae. The problem
here is not only the degeneration of the facet joints, but also
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ligamentum flavum hypertrophy and central degenerative
disc herniation. This is a clinical and radiological condition
seen in more than 65% of females and 80% of males, with
incidence directly related to age. In addition, degenerative
spondylolisthesis, basically a facet joint lesion, develops as a
consequence of degeneration of the lumbar vertebrae, resulting
in hypertrophy and segmental instability in the facet joints.
With age, the inferior and superior articular processes of the
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facet joint are shifted due to remodeling. Slip in degenerative
spondylolisthesis does not exceed 30% of the vertebral body
and degenerative spondylolisthesis does not contain a pars
interarticularis defect (7). Machado et al. reviewed different
surgical methods for decompression and widening the spinal
canal in LSS and reported that decompression plus fusion, or
expanding the interspinous process spaces was not superior
to conventional decompression alone (12,17). Many current
articles have suggested the avoidance of bilateral laminectomy
and instrumentation because bilateral decompression with a
unilateral approach (BDUA) has been shown to be effective
in reducing pain, increasing walking distance, and improving
disability (1,13,14,16,19,22). However, some reports have
demonstrated that although unilateral laminectomy is effective
in the early postoperative period, it has poor outcomes
in the long term (approximately 5 years) (6,10). Moreover,
Müslüman et al. recommended that unilateral decompression
is not performed on patients with a previous history of lumbar
surgery (14).
This study was conducted to discuss these conflicting
findings in literature and to investigate the mid-term efficacy
of BDUA on symptoms and quality of life of patients,
especially in elderly and/ or female patients with low grade
(with percentage slip <25%) degenerative spondylolisthesis or
without spondylolisthesis.

•

Slipping related to the pars interarticularis defect

•

Severe comorbid diseases such as cardiac or lung disease,
psychiatric disorders

The age, gender, and pre- and postoperative walking distances (WD) measured in meters were obtained from patient statements. The patient data obtained from the hospital records
included comorbid disease (diabetes mellitus, respiratory
diseases), duration of the surgical intervention measured in
minutes from the time of the first skin incision to the time of
skin closure (called TIME), the amount of bleeding during surgery measured in millilitres that was calculated by subtracting
the amount of fluid used for irrigation from the total fluid in
the aspirate (called BLEEDING) and hospitalization time measured in days (called DISCHARGE).
Lumbar magnetic resonance (MR) images were evaluated
preoperatively to diagnose the lumbar spinal stenosis in each
patient. To check for any vertebral slipping, preoperative and
postoperative (3 years after surgery) lumbar X-ray images
were obtained with the patient standing in hyperflexion and
hyperextension postures.
Preoperatively and at 3 years postoperatively, the levels of
pain and disability were determined using the scales described
below:
•

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards. For this type of study formal
consent is not required. Informed consent was obtained
from all individual participants included in the study and no
identifying information of any participant is included in this
article.

Oswestry Disability Index (ODI), which has been proven
valid and reliable for the Turkish population, was used
to evaluate patient disability due to pain or neurological
deficits. It consists of 10 items of “severity of pain”,
“personal care”, “rising”, “walking”, “sitting”, “standing”,
“social life”, “sleep”, “travelling” and “degree of pain”.
Each item is scored from 0 to 5. Higher total points indicate
a higher disability level of the patient (8,21).

•

Visual Analogue Scale (VAS) was used to evaluate the
severity of the buttock/ lower limb pain of the patient, with
the lowest point of 0 as no pain and the highest points of
10 as intolerable pain (3).

Patient data were obtained retrospectively from the hospital
records of patients applied with BDUA. The inclusion and
exclusion criteria for the patients are shown below:

Surgical Technique

█

MATERIAL and METHODS

Participants

Inclusion criteria for the patients
•

One or two adjacent stenotic segments

•

Duration of symptoms >6 months

•

No significant slipping or slipping related to low grade (with
percentage slip <25%) degenerative spondylolisthesis

•

History of no response to conventional treatment
modalities

Exclusion criteria for the patients
•

LSS due to spondylolysis, tumor or inflammatory changes

•

Degenerative lumbar scoliosis

•

History of lumbar spinal surgery for spinal stenosis or
instability
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All evaluations were performed by the same physician.
All patients underwent BDUA under general anesthesia.
While the patients were in the prone position, the level was
determined by using fluoroscopy. Following the required
surgical site preparation, a midline 2 cm skin incision was
made. In cases with radicular pain, paravertebral muscle
dissection was performed from the site of the pain. Otherwise
the paravertebral muscle dissection was administered from
the left side of the patient to be able to use the surgical
hand instruments (high-speed drill, fine Kerrison rongeurs,
etc) and surgical microscope optimally as the surgeon was
right-handed (M.O). If there was a deviated spinous process,
it was drilled before reaching the contralateral surgical
site. Then, the lamina was elevated sub-periostally and a
surgical microscopic view of the area was provided. Before
hemilaminectomy and foraminotomy were performed, the
lamina was drilled. After rotating the operating table to the
contralateral side, the lamina of the opposite side was drilled
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under the spinous process and the flavum was totally removed.
Neural foraminas were released and roots were decompressed
bilaterally (Figure 1). The intervertebral disc space was
checked and microdiscectomy was performed if necessary,
except in patients with degenerative spondylolisthesis. After
hemostasis was obtained, the anatomic structures were
closed appropriately. All the operations were performed by the
same neurosurgeon (M.O.).
Statistical Analysis
After checking the normal distribution of data, the Mann
Whitney U test was used for binary comparisons. The
Spearman correlation test was used for correlation analyses.
Preoperative and postoperative continuous variables were
analyzed using the Wilcoxon Signed Rank test. A value of p
<0.05 was accepted as statistically significant.

█

RESULTS

Evaluation was made up of a total of 53 patients, comprising
32 males and 21 females with a mean age of 60.6 ± 9 years. All
the demographic data are presented in Table I. No significant
neurological deficit was observed in any patient.
Postoperative VAS scores, ODI scores and walking
distance values were different between the groups when
the participants were separated into two groups according
to the patients with low grade (percentage slip <25%)
degenerative spondylolisthesis (n:19, 11 males, 8 females)
and patients without spondylolisthesis (n:34). No difference
was found between the groups in respect of age, gender,
BMI, preoperative VAS scores, preoperative ODI scores,
preoperative walking distance values, duration of the surgical
intervention, the amount of bleeding during surgery, number

Figure 1: Photographs obtained intraoperatively showing the application of bilateral decompression via unilateral approach (BDUA).
Table I: Descriptive Table Showing the Findings of the Patients Who were Separated into Two Groups according to the Patients with
Degenerative Stenosis and the Patients with Degenerative Stenosis and Low Grade Spondylolisthesis

Patients with degenerative
stenosis (n:34)

Patients with degenerative stenosis and
spondylolisthesis (n:19)

p

Age (year)

58 ± 8.09

61 ± 10.43

0.348

BMI

23 ± 2.64

24 ± 2.18

0.621

Preop VAS

9 ± 1.20

8 ± 1.73

0.540

Postop VAS

1 ± 0.88

3 ± 1.86

0.008

Preop ODI

60 ± 16.70

67 ± 14.73

0.602

Postop ODI

18 ± 2.78

23 ± 8.28

0.004

Preop WD (meter)

50 ± 94.20

100 ± 74.20

0.167

Postop WD (meter)

2000 ± 743.68

1000 ± 800.17

0.014

TIME (minute)

45 ± 10.67

45 ± 12.87

0.490

BLEEDING (milliliter)

50 ± 27.32

50 ± 23.86

0.551

1 ± 4.62

1 ± 0.01

0.082

Variable

DISCHARGE (day)

BMI: Body mass index, PreopVAS: Preoperative Visual Analogue Scale score, Postop VAS: Postoperative Visual Analogue Scale score, Preop
ODI: Preoperative Oswestry Disability Index score, Postop ODI: Postoperative Oswestry Disability Index score, Preop WD: Preoperative walking
distance measured in meters, Postop WD: Postoperative walking distance measured in meters, TIME: Duration of the surgery measured in
minutes, BLEEDING: Amount of the bleeding during surgery measured in milliliters, DISCHARGE: Duration of the hospitalization time measured
in days, n: Number of the patients.
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of decompression levels, hospitalization time and discectomy
requirement. Although the postoperative VAS scores and
ODI scores were higher and walking distance was lower in
patients with degenerative spondylolisthesis, this technique
was observed to lead to improvements in the postoperative
VAS score, ODI score and walking distance compared to the
preoperative values in these patients (Table I).
When the participants were divided into two groups according
to age, as the elderly group (>60 years) and the adult group
(<60 years), gender (female and male) or the number of the
decompressed lumbar levels (one level or two levels), no
difference was determined between the groups in respect of
the variables (p>0.05). When the participants were divided
into two groups according to the surgical intervention as with
and without discectomy, no difference was found between the
groups in respect of the variables (p>0.05). In the evaluation
according to the number of decompressed lumbar levels,
age and gender, it was observed that the postoperative VAS
score, ODI score and walking distance improved significantly
compared to the preoperative findings (p<0.001). No change
was determined between the pre- and postoperative grade of
vertebral slipping on the radiological images of the patients
(p>0.05) (Figures 2A, B; 3A, B; 4A, B; 5A, B).
Correlation Analysis
In all patients, there was a positive correlation between
age and operation time, between the preoperative VAS and
preoperative ODI scores. The postoperative VAS score was
positively correlated to the pre- and postoperative slipping
scores and postoperative ODI scores. The postoperative ODI
scores were positively correlated to the pre- and postoperative
slipping scores. A positive correlation was determined
between the pre- and postoperative walking distance values.

A

A negative correlation was found between the postoperative
walking distance values and the pre- and postoperative
vertebral slipping scores. Hospitalization time was positively
correlated with the absence of comorbid diseases such as
diabetes mellitus and respiratory diseases. No correlation
was found between the preoperative vertebral slipping and
postoperative vertebral slipping scores, between BMI and
pre- and postoperative slipping scores, between BDUA with
discectomy and pre- and postoperative vertebral slipping
scores.
In the adult patient group, there was a positive correlation
between age and BMI, between preoperative VAS scores
and preoperative ODI scores, between postoperative VAS
scores and pre- and postoperative slipping scores, between
preoperative and postoperative walking distance values,
between the duration of the surgical intervention and BMI,
between hospitalization time and BDUA with discectomy.
There was a negative correlation between the postoperative
VAS score and the amount of bleeding during surgery.
In the elderly patient group, there was a positive correlation
between age and postoperative VAS scores, between
postoperative VAS and postoperative ODI scores, between
postoperative ODI score and pre- and postoperative slipping
scores, between postoperative VAS scores and the amount
of bleeding during surgery. A negative correlation was found
between age and preoperative VAS scores, between age and
postoperative walking distance value, between preoperative
VAS score and postoperative walking distance value, between
preoperative walking distance and pre- and postoperative
vertebral slipping scores between preoperative ODI score and
hospitalization time, and between the duration of the surgical
intervention and BMI values.

B

Figure 2: Radiological images of a patient with one-level lumbar spinal stenosis without vertebral slipping (A); no slipping occurred after
the surgical intervention (B).
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A

A

Figure 3: Radiological images
of a patient with two-level
lumbar spinal stenosis without
vertebral slipping (A); no
vertebral slipping occurred
postoperatively (B).

B

B

Figure 4: Radiological images of a patient with one-level lumbar spinal stenosis related to vertebral slipping (A); surgery did not increase
the vertebral slipping grade postoperatively (B).
Turk Neurosurg, 2018 | 5
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A

B

In female patients, there was a positive correlation between
preoperative VAS and preoperative ODI scores, and between
postoperative VAS score and the pre- and postoperative
vertebral slipping score. In male patients, there was a positive
correlation between age and the duration of the surgical
intervention, between postoperative VAS and postoperative
ODI scores, between postoperative ODI score and pre- and
postoperative vertebral slipping scores. A negative correlation
was found between preoperative VAS scores and the amount
of bleeding during surgery, between postoperative walking
distance and pre- and postoperative vertebral slipping scores.
In patients with one-level LSS, there was a positive correlation
between preoperative VAS and preoperative ODI scores,
between postoperative VAS and postoperative ODI scores,
between postoperative VAS score and pre- and postoperative
vertebral slipping scores, between postoperative ODI score
and pre- and postoperative slipping scores, between walking
distance value and the amount of bleeding during surgery,
and between hospitalization time and BMI. There was a
negative correlation between preoperative VAS scores and the
amount of bleeding during surgery, and between BDUA with
discectomy and the amount of bleeding during surgery.
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Figure 5:
Radiological images
of a patient with
two-level lumbar
spinal stenosis
related to vertebral
slipping (A); surgery
did not increase
the vertebral
slipping grade
postoperatively (B).

No significant correlation was found among the values in
patients with two-level LSS.
█

DISCUSSION

In general, the traditional surgery for LSS involves a
laminectomy with foraminotomy, and partial facetectomy.
In addition, fusion with instrumentation is required when
the patient has spondylolisthesis (5). BDUA, which was first
described by Spetzger et al. in 1997, is a relatively new
minimally invasive technique for the surgical treatment of
LSS (20). Nerland et al. compared this minimally invasive
approach to the standard laminectomy technique in central
lumbar stenosis and reported equivalent effectiveness of both
techniques with favourable patient outcomes at one year
follow-up (15). This technique incorporates a midline incision,
opening the fascia, retracting the muscles, hemilaminectomy,
bilateral flavectomy, and decompression (5,18). Since BDUA
has several advantages such as less blood loss, a shorter stay
in hospital, lower complication rates, and less traumatization
of surrounding tissues, it has been increasingly applied by
neurosurgeons for the treatment of LSS over the past two
decades (1,4,13,14,16,19,22). However, this technique has
some disadvantages such as accidental dural tears, root
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damage and cerebrospinal fluid leakage associated with the
limited operation field and visualization of critical structures.
Therefore, this technically challenging procedure is associated
with a steep learning curve and requires considerable
experience (16).
In this study, the clinical and demographic features of patients
who underwent BDUA are described with the aim of helping
in the decision-making for surgery. According to the results
of this study, 38 patients (71.7%) underwent one-level and
15 patients (28.3%) underwent two-level decompression.
Microdiscectomy was required in 10 (18.2%) patients without
spondylolisthesis. In these patients, no spondylolisthesis was
observed in the long-term follow-up. In respect of side-effects
or complications, no neurological deficit or dural tear was
observed in any patient. Furthermore, neither revision surgery
nor fusion (instrumentation) surgery was performed to any
patient during the 3-year follow-up period.
LSS is more common in the geriatric population and in
many studies the mean age of the sample size is more than
65 years. Recent studies which have compared traditional
surgery to BDUA for patients aged 80 years and older have
demonstrated that there were no between-group differences
in duration and outcome results of the surgical procedures
(9). In the current study, unlike previous studies, patients
were separated according to age as an elderly group (>60
years) and an adult group (<60 years). Although the elderly
cases had advanced stages of degeneration, both groups
showed similar improvements. This highlights that BDUA
could also be effective in elderly patients. The mean surgery
duration was approximately 30 minutes with minimal bleeding
(approximately 50 ml per patient), which can be attributed
to the patient prone position, and the minimal invasiveness
of the surgical approach. Overall, the study results revealed
that BDUA was very effective in reducing pain and improving
the ODI scores and walking distance in all the patients
included in this study. In adult patients, a higher BMI value
and/or the application of microdiscectomy could prolong
hospitalization. Furthermore, in these patients, preoperative
pain could increase the preoperative disability level and the
low level preoperative walking distance value could decrease
the postoperative walking distance value. It was thought
that postoperative VAS scores could be high if the patients
had degenerative spondylolisthesis. In the elderly patients,
the postoperative disability level was found to be high if
preoperative degenerative spondylolisthesis was detected
and the postoperative disability level was also related to the
postoperative pain level. The postoperative disability level
also increased in patients with degenerative spondylolisthesis
diagnosed preoperatively. Furthermore, detection of
degenerative spondylolisthesis and/or increased preoperative
pain level could have a negative effect on walking distance
values in these patients.
BDUA without instrumentation has been suggested for
selected cases in the presence of spondylolisthesis (5).
The transmuscular technique that utilizes tubular retractors
causes less destabilization in BDUA (4,18). Recent studies
have reported that in patients with LSS and spondylolisthesis,

minimally invasive decompression is associated with
lower reoperation and fusion rates, less slip progression,
and greater patient satisfaction than open surgery (11,18).
Likewise, in the current study, hyperflexion-hyperextension
dynamic radiographs were taken to assess slipping in all
patients preoperatively to check for displacement, rotation,
or angulation and BDUA was applied to 19 patients with
spondylolisthesis (2). Although the MRI and X-ray results
were not compared in this study, it can be said that the MRI
findings and X-ray findings did not correlate in some cases.
Therefore, the present study findings suggest that BDUA did
not cause an increase in slipping. Furthermore, there was no
need to perform instrumentation in patients with degenerative
spondylolisthesis when the patients were evaluated
according to the presence or not of spondylolisthesis from
the examination of plain radiographs and clinical findings in
the decision of whether or not instrumentation was necessary.
Moreover, this technique could lead to improvements in the
postoperative VAS score, ODI score and walking distance
compared to the preoperative values in these patients.
Therefore, it can be said that good results can be obtained
without instrumentation if patients with spinal stenosis have
no slipping on dynamic x-ray, and the spondylolisthesis grade
did not change during the 3-year follow-up if patients had
degenerative spondylosisthesis. However, the correlation
test results suggested that degenerative spondylolisthesis
detected preoperatively in male patients could increase the
patient disability level and decrease the walking distance
values postoperatively compared to the results of patients
without spondylolisthesis. In these patients, comorbid
diseases such as diabtes mellitus or respiratory diseases
could necessitate a longer period of hospitalization. However,
degenerative spondylolisthesis detected preoperatively in
female patients only seemed to cause an increase in the
postoperative pain level. In these patients, preoperative
pain could increase the patient’s disability. Overall, one-level
degenerative spondylolisthesis in particular that was detected
preoperatively could negatively affect the postoperative pain
level and disability level while decreasing the patient walking
distance value.
Finally, this study, which aimed to explore the effects of BDUA
in patients with LSS, revealed three main findings:1) BDUA
is quite effective in reducing pain, and improving walking
distance and disability; 2) there was a significant improvement
in the clinical parameters of patients with degenerative
spondylolisthesis, with no worsening of the slip; and 3) elderly
patients showed similar improvements to adults.
Limitations
There were some drawbacks to this study. First, walking
distance should be measured with a valid and reliable scale
rather than from patient statements. Second, although the
sample size was large enough compared with previous studies,
the number of patients with degenerative spondylolisthesis
aged > 65 years was low. Third, to obtain strong and objective
results, there should have been a control group applied with
traditional surgery and the follow-up period of the patients
could have been longer. Fourth, cost utility assessment or
Turk Neurosurg, 2018 | 7
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cost-effectiveness was not evaluated in the study. However,
the study results demonstrated that mean surgery duration
was approximately 30 mins, with minimal bleeding and the
median duration of hospitalization was 1 to 2 days. That there
was no need for instrumentation, a short length of stay in
hospital and a low rate of surgical complications supported
the idea that this surgical procedure could be cost-efficient.
Fifth, the retrospective nature of the study was an inherent
weakness. Nevertheless, the results are quite striking and
remarkable in terms of explaining the advantages of this
surgical method.
█

CONCLUSION

In patients with LSS, especially geriatric patients and/ or
females, BDUA could result in less intraoperative blood loss
and a short stay in hospital and it could be quite effective
in reducing pain, improving walking distance and quality of
life without producing significant side-effects. Moreover,
there was no worsening of the grade or degree of slipping in
patients with degenerative spondylolisthesis. Further studies
considering BDUA in prospective and randomized-controlled
designs are awaited.
█
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