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Background: Decompression alone (D) is a well-accepted treatment for patients
with lumbar spinal stenosis (LSS) causing neurogenic claudication; however, D is con-
troversial in patients with LSS who have degenerative spondylolisthesis (DLS). Our
goal was to compare the outcome of anatomy-preserving D with decompression and
fusion (DF) for patients with grade I DLS. We compared patients with DLS who had
elective primary 1-2 level spinal D at 1 centre with a cohort who had 1-2 level spinal
DF at 5 other centres.

Methods: Patients followed for at least 2 years were included. Primary analysis
included comparison of change in SF-36 physical component summary (PCS) scores
and the proportion of patients achieving minimal clinically important difference
(MCID) and substantial clinical benefit (SCB).

Results: There was no significant difference in baseline SF-36 scores between the
groups. The average change in PCS score was 10.4 versus 11.4 (p = 0.61) for the D and
DF groups, respectively. Sixty-seven percent of the D group and 71% of the DF group
attained MCID, while 64% of both D and DF groups attained SCB. There was no sig-
nificant difference between D and DF for change in PCS score (p = 0.74) or likelihood
of reaching MCID (p = 0.81) or SCB (p = 0.85) after adjusting for other variables.

Conclusion: In select patients with DLS, the outcome of D is comparable to DF at a
minimum of 2 years.

Contexte : La décompression seule est un traitement bien accepté pour la sténose
lombaire (SL) causant une claudication neurogéne. Son utilisation ne fait cependant
pas 'unanimité chez les patients atteints de SL qui souffrent d’un spondylolisthésis
dégénératif (SLD). Notre objectif était de comparer l'issue d’une décompression avec
préservation anatomique a celle d’'une décompression-arthrodese (DA) chez des
patients atteints de SLD de grade 1. Nous avons comparé les patients atteints de SLD
ayant subi une décompression élective primaire de niveau 1-2 dans un centre a une
cohorte ayant subi une DA de niveau 1-2 effectuée dans 5 autres centres.

Méthodes : Nous avons inclus les patients qui ont été suivis pendant au moins 2 ans.
L’analyse primaire comportait une comparaison des changements aux scores som-
maires pour la composante physique (CP) du questionnaire SF-36 et la proportion de
patients ayant obtenu une différence minimale cliniquement importante (DMCI) et
en ayant tiré un bienfait clinique substantiel (BCS).

Résultats : Il n’y avait pas de différence significative entre les scores SF-36 des
2 groupes au départ. Le changement moyen du score pour la CP a été de 10,4 c. 11,4
(p = 0,61) dans les groupes soumis a la décompression et a la DA, respectivement.
Soixante-sept pour cent des patients du groupe soumis a la décompression et 71 % du
groupe soumis a la DA ont obtenu une DMCI, tandis que 64 % des 2 groupes ont
obtenu un BCS. On n’a noté aucune différence significative entre les groupes soumis
a la décompression et a la DA pour ce qui est du changement du score pour la CP (p =
0,74) ou de la probabilité d’obtenir une DMCI (p = 0,81) ou un BCS (p = 0,85) apres
ajustement pour tenir compte d’autres variables.

Conclusion : Chez certains patients souffrant de SLD, I'issue de la décompression
est comparable a celle de la DA aprés une période minimale de 2 ans.
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egenerative lumbar spondylolisthesis (DLS) is a

common spinal disorder that can lead to substan-

tial back and/or leg pain. It is also a very common
reason for spinal surgery in individuals older than
65 years.! The estimated incidence of DLS is 12.7% with
an overall prevalence of 6% that increases between the
fifth and eighth decades of life.>* For symptomatic
patients, the recent Spine Patient Outcomes Research
Trial (SPORT) — DLS study has demonstrated that sur-
gical management is superior to conservative care at 2 and
4 years post-intervention.’

From a surgical perspective, since the controlled study
by Herkowitz and Kurz’ demonstrated a high failure rate
following decompression (conventional midline laminec-
tomy) alone (D), decompression and fusion (DF) has
become the surgical treatment of choice for patients with
DLS. A recent systematic review by Martin and col-
leagues® concluded that “decompression and spinal fusion
may lead to better clinical outcome compared to decom-
pression alone.” The contemporary management of DLS
is reflected in the SPORT — DLS study in which 95% of
patients underwent fusion, the majority of which (74%)
were instrumented fusions.’

Degenerative spondylolisthesis, however, represents a
spectrum of pathology from very stable collapsed discs to
maintained disc height with significant translation on load-
ing dynamic imaging studies. Clinical symptoms also vary,
with the patient experiencing either classical bilateral
neurogenic claudication symptoms and/or unilateral/
bilateral lumbar radiculopathy/sciatica. Physicians and sur-
geons experienced in the treatment of patients with this
condition recognize this broad clinical presentation, which
is a consideration given recent randomized controlled trials
(RCTs) evaluating “similar patients” from an experimental
and control perspective. By carefully delineating these
potential subgroups the question arises as to whether all
cases of DLS require fusion and, if so, whether instrumen-
tation may or may not be required as an adjunct to fusion.
The importance of this question is further amplified when
one considers the additional morbidity associated with
instrumented spinal fusion in elderly patients and the scar-
city of health care resources for this growing segment of
the population.*

The development of less destructive midline anatomy-
sparing decompressive techniques have created renewed
interest in D rather than DF for certain patients with
“stable” DLS."* The literature to date has demonstrated
good efficacy of the less invasive decompressive tech-
niques in treating simple lumbar spinal stenosis (LSS),!-
but to our knowledge no comparative study in a pure
cohort of patients with DLS has been conducted. The
purpose of the present study was to assess the outcomes of
anatomy-preserving D in a select subgroup of patients
with DLS compared with those of a multicentre cohort of
patients with DLS who underwent DF.
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METHODS

We conducted a Canadian multicentre ambispective (ret-
rospective review of prospectively collected data) cohort
study. We sought to determine whether the 2-year post-
operative improvement in health-related quality of life
(HRQoL) outcomes for D was equivalent to that of DF
for the management of focal (1-2 level) stenosis and asso-
ciated DLS with similar clinical presentation. The study
was approved by each institution’s research ethics board.

Patient population

Inclusion and exclusion criteria were applied to prospective
surgical databases collecting HRQoL outcome measures
from 6 academic spine centres across Canada. We included
patients with DLS who had 1- or 2-level surgery for whom
baseline and 2-year primary outcome data were available. All
patients had failed at least 6 months of nonoperative care.
Exclusion criteria were other causes of spinal stenosis (e.g.,
congenital, post-traumatic, degenerative scoliosis), multi-
level surgery (> 2 levels), previous surgeries (at the symp-
tomatic or adjacent level; a prior discectomy was allowed) or
multilevel coronal and/or sagittal plane deformity.

Surgical technique

Indication for surgery and type of surgery was as per the
individual surgeons’ practices.

Decompression alone was performed at 1 centre only
(Toronto Western Hospital [TWHY]). This technique was
chosen for patients with neurogenic claudication/mechanical
radiculopathy (i.e., leg-dominant symptoms that were
relieved by postural change and/or rest), no (or tolerable)
mechanical back pain, facet anatomy favourable to facet-
sparing (i.e., undercutting) decompression, up to a 25%
(grade I) spondylolisthesis, and no obvious dynamic instabil-
ity on imaging. Radiographic dynamic instability was
defined as an increase in spondylolisthesis by 4-5 mm
or more demonstrated on supine to standing or flexion-
extension imaging.'* Preoperative disc height was not con-
sidered in the decision for D. It entailed a midline-sparing,
bilateral decompression from a unilateral approach using a
tubular retractor system (METRx Medtronic) that has been
previously described by Kelleher and colleagues.'*

At the time of surgery (2000-2006) all 8 surgeons from
the 5 other academic centres performed DF for all patients
with symptomatic DLS. This group represents the broader
structural presentations of DLS, including the more “stable”
patients amenable to D as well as those with more complex
structural pathology (e.g., grade II or greater listhesis and/or
more complex coronal or sagittal plane spinal alignment) for
which DF may be indicated. The primary indications for
surgery were leg-dominant pain and, to a much lesser
extent, back and leg pain. Fusion for back-dominant pain
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was rarely performed by any of the surgeons. All fusions
were instrumented using pedicle screws with posterolateral
and/or interbody fusion.

Data collection

Data included the patient characteristics of age and sex. The
preoperative and postoperative (2 yr minimum) Medical
Outcomes Study Short-Form General Health Survey (SF-
36) was administered. Data were obtained from site-specific
prospective surgical registries collecting patient-reported
HRQoL (SF-36) data. Varying definitions of what consti-
tuted an adverse event and different methods for reporting
all or selected events precluded comparison of adverse events.

Outcome measures

The SF-36 physical component summary (PCS) score was
the primary outcome measure. Primary analysis included
comparison of the degree of change between pre- and
postoperative PCS scores and the proportion of patients
from each cohort reaching minimal clinically important
difference (MCID) and substantial clinical benefit (SCB)
tor PCS, as defined for degenerative spinal surgery.?¢ Our
secondary analysis compared the 2-year postoperative
change in scores on the 8 SF-36 subscales and the mental
component summary (MCS) score.

Statistical analysis

We performed univariate analysis using an unpaired Student
t test for continuous variables and a Pearson %’ test for cate-
gorical variables. Multivariate analysis was performed to con-
trol for any significant baseline difference between cohorts.

A priori power analysis

Using historical standard deviations for PCS in this popu-
lation, with o (type I error rate) set 0.05 and power at
80%, we determined that 50 patients per group would be
required to detect an MCID for PCS between groups.

REsuLTS

A total of 179 patients underwent surgery for the diag-
nosis of spinal stenosis with DLS. Decompression alone
was performed in 46 patients (57% single-level), whereas
DF was performed in 133 patients (64% single-level).
The baseline demographic and clinical characteristics of
the groups are presented in Table 1. The D group was
on average 5 years older (p = 0.003) and had 15% fewer
women (p = 0.044) than the DF group. The mean time
from surgery was equivalent between the groups (p =
0.69). The D group had slightly more 2-level procedures
than the DF group (43 % vs. 36%, respectively). Baseline
SF-36 values are presented in Table 2. There was no sig-
nificant difference in baseline SF-36 scores between the
groups; however, 3 SF-36 components nearly reached
significance: MCS, general health (GH) and mental
health (MH; all p = 0.06). With the exception of GH,
there was significant improvement pre- to postopera-
tively in all SF-36 subscales and summary scores for both
the D and DF groups (Table 3).

Comparison between the subgroups of D and DF
patients from the only centre performing D (TWH) are
shown in Table 4. There was no significant difference
between the D and DF groups’ baseline and 2 year SF-36
scores (data presented for only the PCS, physical func-
tioning [PF] and bodily pain [BP] scores; no difference
was noted for any other subscales). The results of patients
who underwent DF at TWH were also compared with
those of patients who underwent DF at the other centres.
There was no significant difference between the D and
DF groups’ baseline and 2 year SF-36 scores (data pre-
sented for only the PCS, PF and BP scores; no difference
was noted for any other subscales).

Primary outcome

With regard to the numeric mean change in overall phys-
ical HRQoL (PCS) there was no significant difference in
the mean change in PCS for D and DF (104 v. 11.4, p =
0.61). Similarly, the number of patients reaching MCID

Table 1. Demographic and clinical characteristics of the study sample

Group; mean + SD or no. (%)

Decompression alone,

Decompression and fusion,

Characteristic n=146 n=133 p value*
Age, yr 67.80 + 8.66 62.47 +10.83 0.003
Sex, female 27 (59) 98 (74) 0.044
% with 1-level surgery 26 (57) 85 (64) 0.35
Time from surgery 29.95 + 14.34 29.17 £ 10.36 0.69
Baseline PCS score 28.90 £ 7.90 30.00 = 7.00 0.39
Baseline MCS score 42.90 + 12.70 46.80 + 11.80 0.06

MCS = mental component summary; PCS = physical component summary; SD = standard deviation.
*Two sample Student 7 test (mean) or Pearson %? test (percentage).
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(4.9 point change in PCS) was 68% for D and 73% for
DF (p = 0.58). The number of patients reaching SCB
(6.2 point change in PCS) was 64% for D and 66% for
DF (p = 0.81). The results of multivariate analysis are
shown in Tables 5-7. The multivariate analysis demon-
strated that baseline age (p = 0.039) and PCS (p < 0.003)
were independent predictors of change in PCS and likeli-
hood of reaching MCID and SCB for PCS. Older patients
and those with higher baseline PCS scores (i.e., better
physical HRQoL) had less change in PCS and were less
likely to reach MCID and SCB for PCS. There was no
significant difference in change in PCS or likelihood of
reaching MCID or SCB for PCS between the D and DF
groups when adjusted for other variables (all p > 0.74).

Secondary outcome

The mean change in SF-36 subscale and component sum-
mary scale scores are presented in Table 3. Overall, there

Table 2. Baseline and postoperative SF-36 subcomponent scores

RESEARCH

was no significant difference between the D and DF
groups in the pre- to postoperative change in any of the
subscales or the MCS (all p > 0.19).

Discussion

The results of our study demonstrate that in a select sub-
group of patients with DLS (i.e., those with leg-dominant
symptoms and what is typically termed a “stable DLS”) D
can achieve the same significant improvement in HRQoL
as DF.

The generally accepted clinical belief that DF is super-
ior to D for the surgical management of DLS was recently
supported by a systematic review by Martin and col-
leagues.® Historically superior outcomes of DF versus D
are demonstrated in patient-reported outcomes,’%*730
postoperative increase in listhesis (instability)’?73%3! and
reoperation rates.***? However, in contrast to the present
study, a distinct “stable cohort” of patients with DLS was

Group; mean = SD
Decompression alone, n = 46 Decompression and fusion, n = 133

Overall
SF-36 component Baseline Postoperative p value* Baseline Postoperative p value* p value*
Physical component 28.89 + 7.95 39.02 + 11.69 < 0.001 29.97 = 7.00 41.39 + 10.59 < 0.001 0.39
summary
Mental component 42.91 + 12.69 50.23 + 10.62 0.004 46.78 + 11.83 50.94 + 10.66 0.003 0.06
summary
Physical functioning 24.82 + 20.64 52.16 + 30.66 < 0.001 30.43 + 22.09 60.81 + 27.26 < 0.001 0.13
Role-physical 13.72 + 20.35 46.60 + 35.51 < 0.001 16.71 + 25.65 54.01 + 36.26 < 0.001 0.48
Bodily pain 26.15 + 22.15 57.29 + 25.16 < 0.001 27.562 + 14.57 56.38 + 23.88 < 0.001 0.62
General health 59.87 + 22.87 61.00 + 22.99 0.81 66.39 + 19.55 68.50 + 19.18 0.37 0.06
Vitality 37.69 + 19.01 51.69 + 22.09 0.002 38.36 + 20.28 56.43 £ 21.14 < 0.001 0.84
Social functioning 44.57 + 26.57 76.67 + 23.47 < 0.001 47.92 + 26.58 75.28 + 26.58 < 0.001 0.46
Role-emotional 46.37 + 39.97 70.46 + 35.73 0.003 56.57 + 40.98 74.00 + 34.57 < 0.001 0.15
Mental health 61.13 +£20.28 73.12 £ 18.07 0.004 68.21 £ 18.29 76.55 + 34.57 < 0.001 0.06
SD = standard deviation.
*Two-sample Student ¢ test comparing pre- and postoperative values.

Table 3. Two-year change in health-related quality of life, SF-36 components

Group; mean = SD A quality of life

Decompression alone, Decompression and fusion,
SF-36 component n=46 n=133 p value*
Physical component summary 10.43 £ 10.77 11.36 + 10.21 0.61
Mental component summary 7.36 + 14.01 4.26 + 13.35 0.19
Physical functioning 27.34 £ 31.16 30.37 + 27.06 0.53
Role-physical 32.88 + 36.41 37.71 £ 38.62 0.46
Bodily pain 32.78 + 23.57 28.53 £ 27.04 0.35
General health 1.06 + 22.53 2.01 +21.70 0.80
Vitality 14.28 + 25.34 17.88 + 25.35 0.41
Social functioning 32.50 + 32.57 27.18 £ 34.28 0.36
Role-emotional 23.06 + 48.43 17.99 + 45.28 0.53
Mental health 12.67 + 20.06 8.35 + 19.23 0.20
SD = standard deviation.
*Two-sample Student ¢ test.
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not identified and a midline anatomy-sparing minimally
invasive approach was not used.”#?7?%33 A traditional lami-
nectomy does not preserve any of the midline structures
and also may not be facet-preserving. Consequently, a tra-
ditional laminectomy has a higher likelihood of increased
postoperative instability, clinical failure and revision rate
over time, particularly in the DLS patient population.”*
However, several small series in which facet-preserving
techniques were used also suggest that DF was still super-
ior for this patient population.?$303233

The findings of the present study are contrary to those
in most of the literature and to surgeon belief.

Although limited in number, there are a few published
studies that contradict the studies favouring fusion and that
support the findings of the present study. Matsudaira and
colleagues’’ demonstrated no difference in outcome
between midline-sparing (bilateral laminotomy), facet-
preserving decompression (# = 18) and decompression and
instrumented posterolateral fusion (z = 19) 2 years after
surgery in patients with grade 1 DLS.*! In the recently pub-

lished SPORT — DLS study, 19 patients underwent D and
344 patients underwent DF .’ As reported by Tosteson and
colleagues,* the quality-adjusted life years (QALY) gained
by the 19 patients who had D was the same as that in the
DF cohort 2 years post-surgery.’ Unfortunately, no details
regarding selection criteria for those undergoing D are pro-
vided in these studies.

It is our belief that, from a structural and clinical perspec-
tive, all patients with asymptomatic DLS are not equal.
Symptomatic patients typically present with 3 clinical scen-
arios (back-dominant pain, leg-dominant pain and equal
back and leg pain) and a stable or unstable (i.e., mobile) low-
grade (I-II) listhesis. Regardless of outcome, it would appear
that the 2 main selection criteria used in this study are con-
sistent with those of other contemporary studies where D
was applied in the DLS population: leg-dominant symptoms
and stable (< 3-5mm of movement) grade 1 spondylolisthe-
sis.!+313237 Egsendally, these patients present with unilateral
or bilateral neurogenic claudication symptoms, much like
patients with LSS.”® Two studies using these selection

Table 4. SF-36 component scores: decompression alone versus decompression and fusion in

Toronto Western Hospital patients, and decompression and fusion in Toronto Western Hospital

patients versus all sites

TWH groups; mean + SD* Group; mean + SD*
TWH
Decompression decompression All sites
Decompression and fusion, and fusion, depression and
Factor alone, n =46 n=25 pvaluet n=25 fusion, n =108 pvaluet
Baseline PCS 289 +8.0 31.2+76 0.25 31.2+76 29.7 +6.9 0.39
2 year PCS 39.0+11.7 42.8 £ 9.7 0.16 428 +9.7 41.1£10.8 0.45
Change in PCS 10.4 +10.8 121+94 0.51 121 +94 11.2+104 0.69
PCS MCID, ¥ % 65 76 76 70
PCS SCB,§ % 61 72 72 63
Baseline PF 24.8 +20.6 31.1+23.7 0.27 31.1+£23.7 30.3+21.8 0.87
2-year PF 52.2 +30.7 62.2 +25.0 0.14 62.2 +25.0 60.5 +27.9 0.77
Change in PF 27.3+31.2 31.1+24.7 0.58 31.1+£24.7 30.2 +27.7 0.88
Baseline BP 26.2 +19.5 30.3+18.4 0.38 30.3+ 184 26.9 + 13.6 0.39
2-year BP 57.3+25.2 59.2 + 20.7 0.73 59.2 +20.7 55.7 + 24.6 0.46
Change in BP 32.8 +23.6 29.0 + 254 0.54 29.0+ 254 28.4 +27.5 0.93
BP = bodily pain; MCID = minimal clinically important difference; PCS = physical component summary; PF = physical functioning;
SCB = substantial clinical benefit; SD = standard deviation; TWH = Toronto Western Hospital.
*Unless otherwise indicated.
TTwo-sample Student t test.
FMCID for PCS = 4.9.
§SCB for PCS = 6.2.

Table 5. Multiple linear regression results for change in

physical component summary score, n= 175

Table 6. Logistic regression results for MCID on physical
component summary score,* n= 125
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Variable Coefficient (95% ClI) p value Variable Odds ratio (95% Cl) p value

Age, yr —0.20 (-0.34 to -0.05) 0.009 Age, yr 0.96 (0.93-1.00) 0.039
Sex, female -1.21 (-4.66 to0 2.24) 0.49 Sex, female 0.80 (0.36-1.82) 0.60
Baseline PCS -0.47 (-0.70 to -0.25) < 0.001 Baseline PCS score 0.91 (0.87-0.96) 0.001
Baseline MCS 0.06 (-0.07 t0 0.19) 0.35 Baseline MCS score 1.02 (0.99-1.05) 0.13
Decompression and fusion 0.60 (-2.97 t0 4.17) 0.74 Decompression and fusion 1.11 (0.48-2.55) 0.81

Cl = confidence interval; MCS = mental component summary; PCS = physical Cl = confidence interval; MCID = minimal clinically important difference; MCS = mental
component summary; SD = standard deviation. (ji/lr%ﬁgnfir:tps&gn;njrg; PCS = physical component summary; SD = standard deviation.




criteria have directly assessed the outcome of D alone for
DLS compared with LSS patients without DLS. Sasai and
colleagues’” demonstrated that the outcomes of midline
facet-preserving D in select patients with DLS (12 = 23) was
similar to those of patients with LSS (z = 25) without spon-
dylolisthesis at a minimum of 2 years (mean follow-up was
4 yr). Most recently, Kelleher and colleagues'* demonstrated
comparable outcomes at 2 years with D in the same sub-
population of DLS patients as those in our study compared
to patients with LSS without spondylolisthesis.

By applying the aforementioned selection criteria (see
methods), D for this defined subset of patients with DLS has
several obvious advantages. From the perspective of elderly
patients, reduced surgical morbidity and recovery time with
similar clinical outcomes are clearly desirable.*** From a
health care system perspective, the reduced duration of sur-
gery, length of hospital stay and cost of D versus DF trans-
late to cost savings or increased service delivery (i.e., more
patients treated) for the same cost. However, before wide
adoption of D for a subpopulation of patients with DLS can
be considered, the generalizability and sustainability of the
alternative technique must be demonstrated. Although a key-
hole technique was used in our study (i.e., the preferred
access of the specific surgeon using this approach), others
have demonstrated similar findings with more conventional
access and a bilateral technique.’’?” The postoperative
increase in radiographic listhesis demonstrated in the studies
of Kelleher and colleagues,'* Matsudaira and colleagues®! and
Sasai and colleagues®’ (1.7% to 8.4%) is concerning regard-
ing long-term sustainability. However, these studies all noted
that an increase in listhesis did not correlate with an inferior
clinical outcome or higher reoperation rate 2—4 years postop-
eratively. Furthermore, the revision rates in these studies

Table 7. Logistic regression results for SCB on physical
component summary score,* n= 114

Variable Odds ratio (95% Cl) p value
Age, yr 0.96 (0.92-0.99) 0.010
Sex, female 1.07 (0.560-2.28) 0.87
Baseline PCS score 0.93 (0.88-0.97) 0.002
Baseline MCS score 1.01 (0.98-1.04) 0.41
Decompression and fusion 0.93 (0.42-2.05) 0.85
Cl = confidence interval; MCS = mental component summary; PCS = physical
component summary; SCB = substantial clinical benefit; SD = standard deviation.
*SCB for PCS = 6.2.

Table 8. Comparison of degenerative spondylolisthesis

patients in SPORT trial sample versus present sample: change
in SF-36 physical functioning and bodily pain scores

Group; A score

SF-36 component SPORT, n= 324 Present, n =179
Physical functioning 26.6 29.7
Bodily pain 29.9 30.1

SPORT = Spine Patient Outcomes Research Trial.

RESEARCH

(4% at 48 month follow-up'**’) are comparable to that
reported in the literature for contemporary DF in this popu-
lation.*¢ Regardless, the clinical and economic impact of any
potential difference in the long-term revision rate of these
cohorts requires further investigation. Although not part of
the present study, the TWH patients reported in Table 4 are
part of an ongoing observational study with follow-up
ranging from 5 to 13 years. In this group, the longer term
revision rate for those who underwent D was 11% (z =5 [3
with same site and 2 adjacent segment procedures]; 3 of these
patients required a subsequent DF and 2 had repeat D; mean
time to revision was 61.2 months) and 36% for those with
DF (n =9 [2 with same site and 7 with adjacent segment pro-
cedures]; all had a repeat DF; mean time to revision was
62.1 months). It must be emphasized that the primary DF
group at this centre would represent the more unstable and
complex anatomic presentations of DLS. Given the possibil-
ity of therapeutic equipoise, the question of D versus DF for
a defined subpopulation of patients with DLS lends itself
ideally to an RCT. However, as demonstrated by the
ongoing controversy of instrumented versus noninstru-
mented fusion for DLS, an RCT demonstrating minimal
difference without long-term follow up is unlikely to change
the established practice of fusion for most — if not all —
patients with DLS who require surgical intervention.”3#-#

Limitations

"The major strength of our study is that it assesses an alter-
native surgical management strategy (D) in a highly
selected subpopulation of DLS patients compared with a
generalizable multicentre cohort of DLS patients with sim-
ilar clinical presentation in whom this selection criteria was
not applied and who all received DF. To our knowledge,
this study also represents the largest comparative study of
its kind and presents clearly defined selection criteria and
surgical principle for D in the DLS population. The meth-
odological limitations of this study are related to the retro-
spective nature of our data abstraction from prospective
databases. The potential confounding effects of patient and
surgeon selection biases, differential complication rates and
differences in surgical technique (mix of posterolateral or
interbody instrumented fusion) for the DF cohort cannot
be accounted for, but may reinforce the generalizability of
our control group. In addition, all the other participating
surgeons in this study performed DF for DLS patients.
Patients who received DF at the centre performing selec-
tive D demonstrated similar results compared with the rest
of the DF cohort as well as compared with the D cohort,
suggesting a similar treatment effect can be achieved for the
selected subgroup from within the same centre. The experi-
mental group (D) was a highly selected subpopulation of
patients with DLS and was thus not generalizable to the
current literature. In addition, these patients underwent a
specific minimally invasive decompression technique that
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has not been assessed for generalizability, thus introducing
the possibility of a technique-based surgeon and procedural
bias. Furthermore, the baseline demographic characteristics
were not equal between cohorts. The D group was on aver-
age 5 years older, included fewer women and had more
2-level procedures than the DF group. Furthermore, the D
group had a trend toward lower baseline MCS, GH and
MH scores (Table 2, p = 0.06). However, these differences
would more likely bias against the D group.*” As noted in
the results, multivariate analysis controlling for age, sex and
baseline PCS and MCS scores did not alter the outcome
between those with D and DF. However, we did not con-
trol for other potential counfounders, such as medical
comorbidities, smoking status, fusion techniques (i.e., pos-
terolateral v. interbody fusion) or percent of spondylolis-
thesis. Although we cannot comment on all possible con-
founders, the older age and less intensive procedure
performed in the D cohort would suggest they were prob-
ably more likely to have other medical comorbidities, which
would again cause bias toward a lower SF-36 outcome in
that group.* Finally, it is possible that a superior result
could have been obtained for the DF cohort if all patients
underwent more contemporary interbody fusion using less
invasive techniques. To date, however, studies comparing
minimally invasive surgery to open fusion for spondylolis-
thesis at 2 years or greater have demonstrated equivalence
in clinical outcome.®° Furthermore, if we compare our
overall DLS cohort to the as-treated surgical cohort from
the SPORT — DLS study, the mean age, sex, preoperative
and 2-year postoperative PF and BP scores between our
studies are very similar (Table 8). Consequently, with the
aforementioned limitations considered, it seems that our
cohorts and overall outcomes are consistent with those of a
contemporary surgical DLS population.’

CONCLUSION

The present study demonstrates that for a specific subpopu-
lation of patients with DLS (i.e., those with leg-dominant
symptoms and a radiographically stable grade I spondylolis-
thesis), undergoing an anatomic midline-sparing micro-
decompression alone can achieve the same improvement in
HRQoL as that of DF for the overall DLS population at
2 years postoperatively. The routine implementation of D
for this defined subpopulation of patients with DLS could
result in fewer surgical complications, improved reactivation
and potentially less health care utilization in a growing seg-
ment of society. Therefore, further multicentre prospective
evaluation and longer term follow up is probably warranted.
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