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ABSTRACT

OBJECTIVE

To test the equivalence for clinical effectiveness
between microdecompression and laminectomy in
patients with central lumbar spinal stenosis.

DESIGN
Multicentre observational study.

SETTING

Prospective data from the Norwegian Registry for Spine
Surgery.

PARTICIPANTS

885 patients with central stenosis of the lumbar spine
who underwent surgery at 34 Norwegian orthopaedic
or neurosurgical departments. Patients were treated
from October 2006 to December 2011.

INTERVENTIONS
Laminectomy and microdecompression.

MAIN OUTCOME MEASURES

The primary outcome was change in Oswestry
disability index score one year after surgery. Secondary
endpoints were quality of life (EuroQol EQ-5D),
perioperative complications, and duration of surgical
procedures and hospital stays. A blinded
biostatistician performed predefined statistical
analyses in unmatched and propensity matched
cohorts.

RESULTS

The study was powered to detect a difference between
the groups of eight points on the Oswestry disability
index at one year. 721 patients (81%) completed the
one year follow-up. Equivalence between
microdecompression and laminectomy was shown for
the Oswestry disability index (difference 1.3 points,
95% confidence interval —=1.36 to 3.92, P<0.001 for
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severe symptoms

evidence

WHAT THIS STUDY ADDS

Evidence shows that surgical decompression for central lumbar spinal stenosis
offers an advantage over non-surgical management for patients with persistent

Laminectomy has traditionally been the standard treatment in patients without
instability, but in recent years less invasive procedures such as
microdecompression have emerged

The shift towards minimally invasive surgical methods has not been backed by solid

The effectiveness of microdecompression is equivalent to laminectomy in the
surgical treatment of central lumbar spinal stenosis
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equivalence). Equivalence was confirmed in the
propensity matched cohort and full information
regression analyses. No difference was found between
groups in quality of life (EQ-5D) one year after surgery.
The number of patients with complications was higher
in the laminectomy group (15.0% v 9.8%, P=0.018),
but after propensity matching for complications the
groups did not differ (P=0.23). The duration of surgery
for single level decompression was shorter in the
microdecompression group (difference 11.2 minutes,
95% confidence interval 4.9 to 17.5, P<0.001), but after
propensity matching the groups did not differ (P=0.15).
Patients in the microdecompression group had shorter
hospital stays, both for single level decompression
(difference 1.5 days, 95% confidence interval 1.7 to 2.6,
P<0.001) and two level decompression (0.8 days, 1.0
to 2.2, P=0.003).

CONCLUSION

At one year the effectiveness of microdecompression is
equivalent to laminectomy in the surgical treatment of
central stenosis of the lumbar spine. Favourable
outcomes were observed at one year in both treatment
groups.

TRIAL REGISTRATION

ClinicalTrials.gov NCT02006901.

Introduction
Stenosis of the lumbar spine is a highly prevalent con-
dition that often results from a gradual, degenerative
aging process.! The clinical syndrome of the stenosis is
characterised by low back pain and pain and numbness
in the legs, and it is a common source of impaired walk-
ing and disability in older people (=60 years). Sudden
changes in symptomatology are uncommon,? and an
expectant or non-surgical approach is often chosen for
patients with mild or moderate symptoms, with sparse
motivation for surgery, or in whom the risk of surgery
outweighs the potential benefits.>-> Most patients with
symptoms who are managed without surgery report no
substantial change over the course of one year.6-8 Still,
there is growing evidence that surgical decompression
offers an advantage over non-surgical management for
selected patients with persistent severe symp-
toms.3*©210 Consequently, lumbar spinal stenosis is the
most common indication for spinal surgery in elderly
people, and as the oldest sector of the population con-
tinues to grow the prevalence of the condition is likely
to increase.l'3

Open laminectomy, often combined with medial fac-
etectomy and foraminotomy, has traditionally been the
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standard treatment in patients without instability.® In
recent years less invasive procedures have emerged,
and microdecompression through smaller incisions is
frequently performed. As is often the case in surgery,
the shift towards minimally invasive methods has not
been backed by solid evidence.!® Except for a small and
probably underpowered trial that reported promising
results with bilateral microdecompression, no compatr-
ative studies have been performed.” In the manage-
ment of lumbar spinal stenosis it is essentially unknown
if microdecompression is equivalent to the traditional
laminectomy that it has replaced in many spine centres.

In this observational registry based equivalence
study we compared clinical outcomes in patients with
central stenosis of the lumbar spine treated with either
open laminectomy or microdecompression.

Methods
Reporting is consistent with the strengthening the
reporting of observational studies in epidemiology
statement.” The study was registered in ClinicalTrials.
gov and the protocol published before the study was
started.!®

Study population

Norway has a public healthcare system with equal dis-
tribution of resources and uniform training and licens-
ing of healthcare staff. The population is homogeneous
and stable. In general the departments that partici-
pated in this study have one preferred surgical strategy
for lumbar spinal stenosis without radiological instabil-
ity. Patients are usually treated at the hospital serving
their residential address, limiting referral bias.

We collected data through the Norwegian Registry for
Spine Surgery (NORspine), a comprehensive registry for
quality control and research. In total, 36 of 40 centres
performing lumbar spine surgery in Norway report to
the registry. NORspine is linked to the National Registry
and Statistics Norway, which contain information on
everyone who either is or has been a resident in Norway.
According to the Norwegian Directorate of Health
approximately 65% of all patients who undergo lumbar
spine surgery in Norway are included in NORspine. The
inclusion rate is presumably higher for lumbar spinal
stenosis related surgery as most of these procedures are
scheduled. Participation in the registration by provid-
ers or patients was not mandated, nor was participation
required as a necessary condition for a patient to gain
access to healthcare or for a provider to be eligible for
payment. We screened patients who underwent surgery
between October 2006 and December 2011 for eligibil-
ity. Follow-up time from the date of the operation was
one year.

We considered patients to be eligible for the study if
they had a diagnosis of central stenosis of the lumbar
spine, surgery was at one or two lumbar levels with
either open laminectomy or microdecompression, and
their data were included in the NORspine registry.
Patients were excluded who had undergone previous
surgery of the lumbar spine, undergone discectomy as
part of the decompression, or had associated spinal
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conditions (disc herniation, spondylolisthesis, or
degenerative scoliosis).

Outcome measures

The primary outcome was change in disease specific
functional outcome between baseline and 12 months’
follow-up measured with version 2.0 of the Oswestry
disability index,'” which has been translated into
Norwegian and tested for psychometric properties.?°
The Oswestry disability index questionnaire is used to
quantify disability for degenerative conditions of the
lumbar spine and covers intensity of pain, ability to lift,
ability to care for oneself, ability to walk, ability to sit,
sexual function, ability to stand, social life, sleep
quality, and ability to travel. For each topic there are six
statements describing potential scenarios, and patients
select the one that most closely resembles their situa-
tion. The index is scored from O to 100. Zero means no
disability and 100 reflects maximum disability.

Secondary outcome measures were changes in
generic health related quality of life, measured with the
Euro-Qol-5D (EQ-5D) between baseline and 12-months’
follow-up, perioperative complications, and duration of
surgical procedures and hospital stays.

The Norwegian version of EQ-5D has shown good
psychometric properties.?! Surgeons provided the fol-
lowing complications and adverse events to NORspine:
intraoperative haemorrhage blood replacement or
postoperative haematoma, unintentional durotomy,
cardiovascular complications, respiratory complica-
tions, anaphylactic reactions, and wrong level for sur-
gery. Patients reported the following complications if
occurring within three months of surgery: wound
infection, urinary tract infection, micturition prob-
lems, pneumonia, pulmonary embolism, and deep
vein thrombosis.

Data collection by NORspine

On admission for surgery the patients completed the
baseline questionnaire, which included questions
about demographics and personal characteristics
(marital status, education, body mass index, and smok-
ing) in addition to the outcome measures. Using a stan-
dard registration form, surgeons recorded data on
diagnosis, comorbidity (including rheumatic diseases,
hip or knee osteoarthritis, depression or anxiety, mus-
culoskeletal pain, neurological disorder, cerebrovascular
disease, cardiovascular disease, vascular claudication,
lung disease, cancer, osteoporosis, hypertension, endo-
crine disorders), American Society of Anesthesiologists
grade, image findings, surgical procedure, and complica-
tions. NORspine distributed questionnaires to the
patients by post three and 12 months after surgery.
Non-responders received one reminder with a new copy
of the questionnaire. The patients completed question-
naires without assistance from the surgeon.

Diagnostic imaging

The investigators of this study had access to all mag-
netic resonance imaging performed at all seven hospi-
tals in the central Norway health region. Two authors
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(CW, VR) were blinded to treatment and together
performed a morphological grading from A-D for the
severity of the stenosis as described by Schizas and
colleagues.? They registered the grade of the most
stenotic level for which surgery was performed.

Surgical procedures

When alaminectomy is performed, the spinous process
and the laminas of the involved levels as well as the
medial aspects of the facet joints are resected.!® Micro-
decompression through a smaller skin incision can be
performed using a bilateral or unilateral approach
depending on the surgeon’s preference and the
patient’s anatomy and symptoms. Unlike with a lami-
nectomy, the spinous process and the supraspinous
and interspinous ligaments are left intact during a
microdecompression.”® An operating microscope is
used to perform microdecompression, whereas lami-
nectomy procedures can be performed either with or
without an operating microscope. Surgical techniques
other than those previously described were not
included in the study.

Statistical analysis

Statistical analyses were performed with SPSS 18.0 and
Software R.2 The minimal clinically important differ-
ence for change in the mean Oswestry disability index
score is considered to be in the range of 8-10 points.?26
The size of the study was based on a null hypothesis of
non-equivalence and an alternative hypothesis of
equivalence. If the population effect of treatment on
changes is eight points or less, treatments are consid-
ered equivalent for effectiveness. The sample size
calculation related to a two one sided test for equiva-
lence, with a significance level of 2.5%. We computed
the P values for equivalence as 1 minus the maximum
confidence level at which the confidence interval was
contained in (-8 to 8) divided by 2 giving the P values
of the two one sided test for equivalence. This applied
to both the complete case analysis and the mixed linear
model analysis in both the aggregate cohort and the
propensity matched cohort. Assuming a correlation of
0.5 between baseline and follow-up measurements and
a standard deviation of 18 for the individual measure-
ments, the study would have 90% power, with 132
patients in each group. For statistical comparison tests
we defined the significance level as P<0.05 with no
adjustments for multiple comparisons. For the primary
outcome and one secondary outcome (EQ-5D) a statis-
tician (@S) blinded to treatment performed both a com-
plete case analysis and a full information analysis
using mixed linear models. In the mixed model
patients were not excluded from the analysis if the vari-
able was missing at some, but not all, time points after
baseline. In the mixed linear model analysis of the
aggregate cohort, we took the combination of treat-
ment and time as the fixed factor (giving six levels for
this covariate) and patient identity as the random
effect. We used Wald type confidence intervals for lin-
ear contrasts of parameters. In the mixed linear model
for the propensity matched cohort we assumed no
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treatment effect at baseline owing to the matching pro-
cedure. Furthermore, we included a random effect of
pair identity to account for dependence introduced by
the matching. The P values for the complete case anal-
ysis and mixed linear model analysis relate to 12
months’ equivalence testing. We handled missing data
with mixed linear models and did not perform multiple
imputations. This strategy was in line with a study
showing that it is not necessary to handle missing data
using multiple imputations before performing a mixed
model analysis on longitudinal data.” In the addi-
tional analyses (categorical data at three months’ fol-
low-up), we did not replace missing data. To evaluate
the magnitude of change in EQ-5D score, we estimated
effect sizes according to the method of Kazis.?® An
effect size of 0.8 or more is considered large. We con-
ducted two prespecified subgroup analyses to compare
the clinical effectiveness of microdecompression and
laminectomy in elderly patients aged 70 years or more
and in obese patients (body mass index >30).!8 Before
statistical analyses we predefined the table and figure
contents. We did not carry out additional exploratory
statistical analyses.

Analyses of aggregate cohort

We analysed continuous variables using an unpaired
two tailed ¢ test for normally distributed data and con-
tinuous data with skewed distribution using the
Mann-Whitney U test. A x? analysis was used to com-
pare discrete variables. All tables were determined
before any statistical procedure was undertaken, and
no information was deleted when results were known.

Analyses of the propensity matched cohort

The matching approach technique of using propensity
scores, as opposed to stratification or regression
adjustment, was chosen because it is the closest
approximate to a randomised clinical trial and pro-
vides the greatest balance between the two treatment
groups.” 3° We generated propensity scores for surgical
technique using logistic regression and adjusting for
baseline covariates that could influence treatment out-
comes, including age, sex, life partner, comorbidity,
body mass index, smoking, educational level, number
of operated levels, and preoperative Oswestry disabil-
ity index score. All covariates were entered into a logis-
tic regression analysis, and we fitted a maximum
likelihood model based on these covariates as predic-
tors of surgical technique. The coefficients for these
predictors of surgical technique were used to calculate
a propensity score of 0 to 1 for each patient. Based on
the calculated propensity scores, two evenly matched
groups were formed for surgical technique using a
matching algorithm with the common caliper set at
0.010. This dataset is referred to as the “propensity
matched cohort.” We analysed continuous variables
using a related samples two tailed ¢ test for data with a
normal distribution and continuous data exhibiting a
skewed distribution using the Wilcoxon matched pair
signed rank test. We used the McNemar’s test to com-
pare discrete variables.

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
"looyosaboysnwsels v11-739 wswuedsd e G20z aunr ¥ uo /wod fwg mmmy/:sdiy wodly papeojumoqd ‘STOZ |14dy T uo €09TY [wa/9eTT 0T Se paysiignd 1si1) :rING


https://www.bmj.com/

RESEARCH

Patients screened (n=2745)

Ineligible patients (n=1860):
Fracture, tumour, infection, haemorrhage, or deformity (n=249)
Lateral spinal stenosis or foraminal stenosis (n=535)
Previous lumbar spine surgery (n=568)
Other surgical procedures (n=475)
Other reasons (n=33)

Eligible patients (n=885; 100%)

'

Laminectomy (n=414)

' /

Single level Two level
laminectomy (n=191) laminectomy (n=223)

' /

{

Microdecompression (n=471)

' '

Single level Two level
microdecompression (n=305) microdecompression (n=166)

/ {

Complete 12 month follow-up with primary outcome (Oswestry disability index) (n=721; 81%)

' /

Single level Two level
laminectomy (n=173) laminectomy (n=182)

Fig 1| Flow diagram with study enrolment and follow-up

Results

Baseline characteristics

Figure 1 shows the inclusion and exclusion process
leading to 885 eligible patients, 414 of whom had lam-
inectomy and 471 microdecompression. Participants
underwent surgery at 34 orthopaedic or neurosurgical
departments in 32 hospitals in Norway. Baseline char-
acteristics were stratified by treatment groups and by
matching (table 1). In the aggregate cohort there were
statistically significant differences between the two
treatment groups for baseline characteristics such as
age, life partner, educational level, body mass index,
American Society of Anesthesiologists grade, mean

{

Two level
microdecompression (n=127)

Single level
microdecompression (n=239)

baseline Oswestry disability index score, and mean
baseline EQ-5D score. After propensity score matching
(246 pairs), these differences in baseline characteris-
tics disappeared. In the aggregate cohort the dropout
rate at one year follow-up was 14.3% (n=59) in the lam-
inectomy group and 22.3% (n=105) in the microdecom-
pression group (P=0.002). The only differences in
baseline characteristics between responders and
non-responders at one year were smoking (25.5% v
16.2%, P=0.004), life partner (83.1% v 77.2%, P=0.044),
and preoperative EQ-5D (mean difference —0.085, 95%
confidence interval -0.143 to —0.027, P=0.004). In the
propensity matched cohort the dropout rate in the

Table 1| Personal characteristics, coexisting illnesses, and measures of health status for both treatment groups in aggregate and propensity matched

cohorts. Values are numbers (percentages) unless stated otherwise
Aggregate cohort

Laminectomy group Microdecompression

Propensity matched cohort

Laminectomy group Microdecompression

Variables (n=414) group (n=471) Pvalue (n=246) group (n=246) Pvalue
Age (years) 70.1 66.6 <0.001 69.1 68.0 0.113
Female sex 205 (49.5) 222 (47.1) 0.479 116 (47.2) 103 (41.9) 0.267
Married or partner 282 (68.1) 353 (74.9) 0.024 177 (72.0) 183 (73.6) 0.762
Attended college 75(18.1) 133 (28.2) <0.001 53 (21.5) 52 (21.1) 1.000
Body mass index 281 27.2 0.005 27.5 27.7 0.968
Current smoker 80 (19.3) 120 (25.5) 0.034 59 (24.0) 59 (24.0) 1.000
Comorbidity 223 (53.9) 264 (56.1) 0.514 139 (56.5) 129 (52.4) 0.430
ASA grade >2 116 100 0.024 72 54 0.076
Preoperative ODI score 42.5 38.6 <0.001 40.5 40.0 0.820
Preoperative EQ-5D 0.33 0.38 0.046 0.35 0.34 0.912
Preoperative diagnostic imaging:

MRI 395 463 0.013 233 (94.7) 241 (98.0) 0.096

CcT 46 22 <0.001 28 (11.4) 11 (4.5) 0.007
Severity of stenosis* (n=162): 62 98 28 46

A 1 0 1 0

B 12 12 5 6

0.324 0.317
C 33 54 15 21
D 16 32 7 19

ODI=0swestry disability index; ASA=American Society of Anesthesiologists; MRI=magnetic resonance imaging; CT=computed tomography.

*Maximum of Schizas grade.
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laminectomy group was 12.2% (n=30) and in the
microdecompression group was 22.8% (n=56)
(P=0.006). In the aggregate cohort the use of operating
microscopes was 100% (n=471) in the microdecom-
pression group and 39.4% (n=163) in the laminectomy
group (P<0.001).

Diagnostic imaging

All patients underwent preoperative diagnostic imag-
ing with magnetic resonance imaging or computed
tomography. Most patients in both treatment groups
underwent preoperative magnetic resonance imaging,
but patients in the laminectomy group were more likely
to have preoperative investigations with computed
tomography both in the aggregate and in the propensity
matched cohorts (table 1). In all patients from the seven
hospitals in central Norway regional health authority
morphological grading of stenosis was performed with
a preoperative magnetic resonance imaging (n=162).
The groups did not differ (table 1).

Primary outcome
Among the 721 patients (81%) with complete one year
follow-up, 70.5% (n=508) achieved a minimal clinically
important difference predefined as an improvement of
eight points or more in Oswestry disability index score
from baseline. For both groups combined the mean
Oswestry disability index score at baseline was 40.0
and at one year follow-up was 22.2 (difference 17.79, 95%
confidence interval 16.47 to 19.11, P<0.001).

Figure 2 shows the primary outcomes in the aggre-
gate and propensity matched cohorts during one year of
follow-up. Table 2 presents the primary outcomes of

Aggregate cohort
L 50 .
g @ Laminectomy
% @ O Microdecompression
< 40 o)
£
=
g 30
z 8 &
g 2 8 :
3
o
% 10
=

0

Aggregate cohort, age =70
L 50
S
3 é
E 40 Q
=
g 30
z § ¢
§ 2 : :
3
o
§ 10
=

Baseline 3 months 12 months
Follow-up
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both complete case analyses and mixed linear models
for the aggregate and propensity matched cohorts. In
the complete case analysis for the aggregate cohort the
mean difference between groups at one year follow-up
was 1.3 (95% confidence interval -1.35 to 3.92, P<0.001
for equivalence). In the propensity matched cohort the
mixed linear model showed a mean reduction in
Oswestry disability index score at one year follow-up of
16.0 in the laminectomy group and 19.0 in the microde-
compression group. The difference between groups of
3.0 points (95% confidence interval 0.41 to 5.58) was sig-
nificant (P=0.023). However, the difference was smaller
than the eight points that the study was designed to
detect, and equivalence between the two treatment
groups thus remained significant (P<0.001).

Secondary outcomes

Overall, regardless of surgical technique, there was a
significant improvement in EQ-5D index score from
baseline to one year follow-up, from 0.38 to 0.67
(P<0.001). This represents a large clinical change, with
an effect size of 0.98. Table 2 presents the changes in
EQ-5D index score after one year follow-up for laminec-
tomy and microdecompression. No statistically signifi-
cant differences between treatment groups were found
in either cohort regardless of model used.

Table 3 provides details of surgical treatments, dura-
tion of procedures, length of hospital stays, and compli-
cations. After propensity score matching, differences in
number of levels decompressed (single level or two level
decompression) and distribution of anatomical levels
decompressed (L2/L3 to L5/S1) were no longer statisti-
cally significant between the groups. The duration of sur-

Propensity matched cohort

85

L2 %

Aggregate cohort, BMI =30

(]
Q
3 ®
e Q
Baseline 3 months 12 months
Follow-up

Fig 2 | Change in Oswestry disability index score after laminectomy and microdecompression for central stenosis of
lumbar spine in aggregate and propensity matched cohorts during one year of follow-up. Error bars represent 95%

confidence intervals. BMI=body mass index
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gery for single level decompression was shorter in the
microdecompression group (difference 11.2 minutes,
95% confidence interval 4.9 to 17.5, P<0.001), but after
propensity matching the groups did not differ (P=0.15).

The microdecompression group had shorter hospital
stays than the laminectomy group both in the aggregate
and in the propensity matched cohorts. In the propensity
matched cohort the mean duration of hospital stays
were 1.6 (95% confidence interval 1.4 to 3.1, P<0.001)
and 2.0 (-0.1 to 2.4, P=0.006) days longer in the lami-
nectomy group for single level and two level decom-
pressions, respectively.

The proportion of patients with one or more complica-
tions (both surgeon and patient reported) was 12.2%
(n=108). The number of patients experiencing complica-
tions was significantly higher in the laminectomy group
(15.0% v 9.8%, P=0.018), but after propensity matching
the groups were equal (14.6% v 10.6%, P=0.23).

Planned subgroup analyses

Complete case and mixed linear model analyses were
performed in the aggregate cohort. Figure 2 and table 4
present the results for elderly patients (>70 years,
n=425) and obese patients (body mass index >30,
n=210). In elderly patients there were no statistically
significant differences between the groups in Oswestry
disability index or EQ-5D changes one year after sur-
gery, and equivalence between treatment groups was
found in both complete case and mixed linear model
analyses. In obese patients there were no differences in
Oswestry disability index or EQ-5D changes one year
after surgery between the groups. There was a trend
towards equivalence in Oswestry disability index
change one year after surgery between the groups.

Post hoc analyses

The departments providing patients were not used as
variables in the predefined statistical analyses. In a pro-
pensity matched cohort in which treating department
(public hospital neurosurgical department, public hos-
pital orthopaedic department, or private hospital) also
was accounted for (providing 157 patients in each
group), the mixed linear model showed mean reduction
in Oswestry disability index score at one year follow-up
0f 18.3 in the microdecompression group and 18.1in the
laminectomy group (mean difference 0.20, 95% confi-
dence interval -3.09 to 3.64, P<0.001 for equivalence).

Some departments were in transition from laminec-
tomy to microdecompression during the study period,
representing possible bias. Change in Oswestry disabil-
ity index score during the first two years did not differ
between the groups (laminectomy 98, microdecompres-
sion 39, difference 2.17, 95% confidence interval -4.86 to
9.19, P=0.54) or final two years (laminectomy 162, micro-
decompression 268, -1.96, -5.49 to 1.57, P=0.275). The
microdecompression group had shorter hospital stays
during both the first two years (laminectomy 78, micro-
decompression 43, 1.5 days, 0.4 to 2.2, P=0.006) and the
final two years (laminectomy 155, microdecompression
297, 1.8 days, 1.4 to 2.23, P<0.001).

Discussion

The effectiveness of microdecompression was equiva-
lent to laminectomy in the surgical treatment for cen-
tral stenosis of the lumbar spine in this registry based
multicentre observational study. This finding was
consistent in both unmatched and propensity
matched populations. A small difference in favour of
microdecompression was seen in the primary out-
come variable (change in Oswestry disability index
score after one year) in a mixed linear model analysis
of the propensity matched cohort. However, this dif-
ference of three points was smaller than the minimal
clinically important difference of eight points that the
study was designed to detect. Neither of the planned
subgroup analyses in elderly and obese patients
showed a difference between microdecompression
and laminectomy. For elderly patients equivalence
was demonstrated.

In accordance with previous observational stud-
ies,> 1015 secondary outcome analyses showed a major
improvement in health related quality of life measured
by EQ-5D in both treatment groups. Although results at
one year were strikingly similar, patients in the micro-
decompression group had shorter hospital stays than
patients who underwent laminectomy. This finding was
consistent using different strategies for analysing data.
A likely explanation is that microdecompression
decreases surgical trauma, allowing earlier mobilisa-
tion after surgery. However, it is also possible that surgi-
cal units adapting to minimal invasive techniques may
be prone towards shorter hospital stays, having differ-
ent routines for postoperative mobilisation, pain man-
agement, and hospital discharge.

Table 4 | Subgroup analyses for outcomes at one year in obese (body mass index>30) and elderly (>70 years) patients with central stenosis of the
lumbar spine. Values are mean changes unless stated otherwise

Complete case analysis

Mixed linear model analysis

(aggregate cohort) Difference in mean (aggregate cohort) Difference in mean
Laminectomy Microdecompression change between P for Laminectomy Microdecompression change between P for
Variables group group groups equivalence group group groups equivalence
Body mass index 230:
0Dl -15.8 -12.6 -3.24 (-8.69102.22) 0.043 -15.8 -12.6 -3.24 (-8.18t01.71)  0.030
EQ-5D 0.26 0.23 0.03 (=0.09 t0 0.15) 0.26 0.23 0.03 (-0.07 to 0.13) =
Age 270 years:
ODI -17.2 -18.5 1.28 (-2.78 t0 5.33) <0.001 -17.2 -18.5 1.28 (-2.43 10 4.99) <0.001
EQ-5D 0.31 0.28 0.023 (-0.06t0 0.11) — 0.30 0.29 0.008 (-0.07 t0 0.09) —

ODI=0swestry disability index.

thelbmj | BMJ2015;350:h1603 | doi: 10.1136/bmj.h1603

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
"looyosaboysnwsels v11-739 wswuedsd e G20z aunr ¥ uo /wod fwg mmmy/:sdiy wodly papeojumoqd ‘STOZ |14dy T uo €09TY [wa/9eTT 0T Se paysiignd 1si1) :rING


https://www.bmj.com/

Since the effectiveness of the procedures seems equiv-
alent, it could be argued that treatment preferences
should be based on the safety of procedures. The propor-
tion of patients having durotomies and complications
overall was significantly higher in the laminectomy
group, but this difference did not remain after propensity
score matching. However, patients in the laminectomy
group were more likely to report micturition problems
within three months after surgery. Degenerative
spondylosis is usually a continuous process and
although we found no difference at one year, a longer fol-
low-up may be warranted to detect the effect of the two
procedures on progression of spondylosis.

Novel techniques in spine surgery are often widely
implemented without adequate scientific evidence
backing effectiveness and safety. To our knowledge no
sufficiently powered prospective studies have compared
the clinical outcomes of open laminectomy versus
microdecompression for stenosis of the lumbar spine. In
arandomised controlled trial, microdecompression was
shown to be a promising treatment alternative com-
pared with laminectomy.”® However, there were only 40
patients in each treatment arm. As minimally invasive
techniques become more widely adopted, large clinical
registries such as NORspine allow the effectiveness and
safety of these procedures to be monitored, evaluated,
and refined. The best available evidence supporting sur-
gical treatment of stenosis of the lumbar spine is the
SPORT trial, a randomised controlled trial with a con-
current observational cohort.”® The improvement in
Oswestry disability index score in our study is slightly
lower than that achieved in patients undergoing decom-
pressive surgery in the SPORT trial (17.8 v 21.4 points).
Higher baseline Oswestry disability index scores in the
SPORT trial are possibly part of the explanation, as these
have a strong impact on outcomes after surgery.’!

The incidence and prevalence of symptomatic stenosis
of the lumbar spine are not fully established, but it has
been reported that leg pain in the setting of low back
pain affects 12-21% of older adults.’?3* Management of
the stenosis has broad medical relevance, with a large
industry evolving around the different treatment options.
The rate of surgery for lumbar spinal stenosis per 100 000
US Medicare beneficiaries aged 65 years or older was
135.5 in 20073* For many non-surgical approaches such
as physical exercises, patient education, physiotherapy,
lumbar corsets, and analgesic treatment there are no
high quality trials to assess efficacy in the management
of lumbar spinal stenosis.? A recent study showed that
the common practice of epidural injections provided no
benefit in the management of lumbar spinal stenosis.? In
addition to implementing minimally invasive surgery,
some surgeons have shifted towards more complex
fusion procedures for lumbar spinal stenosis believing
this will improve stability and long term outcomes. This
trend is backed by scarce evidence, and complex proce-
dures are generally more invasive and can involve greater
risks of complications and longer hospital stays, which
in turn lead to higher healthcare costs.3*3¢ In light of our
favourable results, upfront decompression and fixation
in patients without spondylolisthesis may seem overly

RESEARCH

aggressive.3* 7 If there are concerns about later instability
we believe that surgeons should choose from the mini-
mal invasive spectrum of decompressive procedures.
Microdecompression consistently shows good clinical
results, now adding equivalence to laminectomy at one
year follow-up and a beneficial risk profile.!* Theoreti-
cally, microdecompression may also induce less postop-
erative instability®® and reduce the need for later spinal
instrumentation.

Strengths and limitations of this study

The major strengths of this study are the pragmatic
study design based on prospective registry data in an
everyday clinical setting, large sample size, re-evalua-
tion of preoperative magnetic resonance imaging in a
large subgroup, and protocol based statistical analyses
with blinded assessment of main outcome measures.
The main limitation was the lack of randomised treat-
ment allocation. Although propensity score matching
adjusts for known interactions, while unlikely, residual
or introduction of confounding cannot be ruled out.
Another weakness was the loss to follow-up of 19% of
participants regarding Oswestry disability index scores
at 12 months. A previous study on a similar population
from the NORspine registry showed no difference in
outcomes between responders and non-responders.>

Conclusion

The effectiveness of microdecompression is equivalent
to laminectomy in the surgical treatment of central ste-
nosis of the lumbar spine. Favourable outcomes were
observed at one year in both treatment groups.
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