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OBJECTIVE The AANS launched the Quality Outcomes Database (QOD), a prospective longitudinal registry that 
includes demographic, clinical, and patient-reported outcome (PRO) data to measure the safety and quality of spine 
surgery. Registry data offer “real-world” insights into the utility of spinal fusion and decompression surgery for lumbar 
spondylolisthesis. Using the QOD, the authors compared the initial 12-month outcome data for patients undergoing fu-
sion and those undergoing laminectomy alone for grade 1 degenerative lumbar spondylolisthesis.
METHODS Data from 12 top enrolling sites were analyzed and 426 patients undergoing elective single-level spine 
surgery for degenerative grade 1 lumbar spondylolisthesis were found. Baseline, 3-month, and 12-month follow-up 
data were collected and compared, including baseline clinical characteristics, readmission rates, reoperation rates, and 
PROs. The PROs included Oswestry Disability Index (ODI), back and leg pain numeric rating scale (NRS) scores, and 
EuroQol–5 Dimensions health survey (EQ-5D) results.
RESULTS A total of 342 (80.3%) patients underwent fusion, with the remaining 84 (19.7%) undergoing decompression 
alone. The fusion cohort was younger (60.7 vs 69.9 years, p < 0.001), had a higher mean body mass index (31.0 vs 
28.4, p < 0.001), and had a greater proportion of patients with back pain as a major component of their initial presenta-
tion (88.0% vs 60.7%, p < 0.001). There were no differences in 12-month reoperation rate (4.4% vs 6.0%, p = 0.93) and 
3-month readmission rates (3.5% vs 1.2%, p = 0.45). At 12 months, both cohorts improved significantly with regard to 
ODI, NRS back and leg pain, and EQ-5D (p < 0.001, all comparisons). In adjusted analysis, fusion procedures were as-
sociated with superior 12-month ODI (β −4.79, 95% CI −9.28 to −0.31; p = 0.04).
CONCLUSIONS Surgery for grade 1 lumbar spondylolisthesis—regardless of treatment strategy—was associated with 
significant improvements in disability, back and leg pain, and quality of life at 12 months. When adjusting for covariates, 
fusion surgery was associated with superior ODI at 12 months. Although fusion procedures were associated with a lower 
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Degenerative lumbar spondylolisthesis is a major 
cause of low-back pain with an estimated preva-
lence of 11.5% in the United States.8 For patients 

who are symptomatic and in whom conservative manage-
ment strategies fail, surgical treatment is considered and 
may take the form of a decompressive laminectomy and 
spinal fusion alone or in combination.1,3,7,13,14 Recently, two 
randomized clinical trials sought to compare the two sur-
gical techniques and arrived at conflicting conclusions. 
In the Spinal Laminectomy versus Instrumented Pedicle 
Screw (SLIP) trial by Ghogawala and colleagues, there 
was a significant improvement in overall health-related 
quality of life in patients who underwent fusion in ad-
dition to decompression versus decompression alone.5 
However, in the study by Försth and colleagues, there was 
no added benefit in patients who underwent fusion com-
pared to those who underwent decompression alone, us-
ing disability as the primary outcome measure.4 There are 
multiple reasons for the discrepant findings, including a 
comparison of heterogeneous patient populations, differ-
ent primary outcome measures, and nonuniform surgical 
techniques. Indeed, results pulled from randomized clini-
cal trials may be difficult to generalize due to the strin-
gent inclusion criteria used in those studies. Where trials 
fall short in the ability to capture the variability of “real-
world” spine surgery practice, prospective registry data fill 
in the knowledge gap of a wide range of practice patterns.

The AANS launched the Quality Outcomes Database 
(QOD), a prospective longitudinal registry that includes 
demographic, clinical, and patient-reported outcome 
(PRO) data to measure the safety and quality of spine sur-
gery. The QOD was established with the aim of evaluating 
risk-adjusted expected morbidity and surgical outcomes in 
order to improve care for patients receiving spine surgery.10 
This glimpse into actual practice patterns of high-volume 
neurosurgical and orthopedic spine centers, including col-
lecting PROs directly from patients through the spine sur-
geon’s office, adds unique evidence to the assessment of 
outcomes following surgery for lumbar spondylolisthesis.

To this end, we compared the initial 12-month outcome 
data for patients undergoing fusion with or without lami-
nectomy and those undergoing laminectomy alone for 
grade 1 degenerative lumbar spondylolisthesis in 12 of the 
highest-enrolling sites in the QOD.

Methods
The database has been enrolling patients since 2012, 

and as of June 2017 there were more than 12,000 patients 
across 80 participating sites nationwide who have been 
enrolled in the Spine Surgery QOD. Twelve of the sites 
participate in a lumbar spondylolisthesis module orga-
nized by the AANS/CNS Joint Section on Disorders of 
the Spine and Peripheral Nerves in association with the 
NeuroPoint Alliance, as first reported by Mummaneni 

and colleagues.12 We queried this lumbar spondylolisthe-
sis module for data collected from July 2014 through De-
cember 2015 for patients undergoing surgery for grade 1 
lumbar spondylolisthesis.

Inclusion Criteria
Preoperative plain radiographs (standing or dynamic) 

were obtained and were evaluated by surgeons at the 
participating sites to confirm the diagnosis of grade 1 
spondylolisthesis (Fig. 1A) as defined by Meyerding clas-
sification.11 Patients were included who underwent poste-
rior-only surgery at the index level of lumbar spondylo-
listhesis (decompression alone or fusion with or without 
decompression). Patients were included who underwent 
single-segment surgery (single-level disc decompression 
[e.g., L4 or L4–5 decompressive laminectomy]) (Fig. 1B) 
or a two-level vertebral fusion (e.g., L4–5 posterior spinal 
fusion) (Fig. 1C).

Exclusion Criteria
Patients were excluded who had 1) grade 2 or higher 

spondylolisthesis; 2) surgery that included an approach 
other than posterior alone; and 3) surgery that included 
more than one disc level.

Demographic, Clinical, and Surgical Variables
The QOD registry collects data on demographic vari-

ables (age, sex, body mass index [BMI], and smoking sta-
tus); patient comorbidities (American Society of Anesthe-
siologists classification, diabetes mellitus, coronary artery 
disease, anxiety, depression, osteoporosis); clinical char-
acteristics (dominant symptom, presence of a motor defi-
cit at presentation, ambulation status, symptom duration); 
socioeconomic factors (use of private insurance, ethnicity, 
education level, employment status); baseline PRO scores 
(Oswestry Disability Index [ODI], EuroQol–5 Dimen-
sions health survey [EQ-5D], numeric rating scale [NRS] 
leg pain, NRS back pain); and surgical variables (decom-
pression alone or fusion with or without decompression, 
use of minimally invasive surgery [MIS]).

Study Outcomes
We assessed ODI, NRS back pain, NRS leg pain, and 

EQ-5D at 12 months by using validated questionnaires. 
We also assessed for readmission within 90 days and re-
turn to the operating room within 12 months. Readmis-
sions and reoperations that were deemed related to the in-
dex surgery were recorded by study site coordinators. We 
conducted additional analysis for ODI to assess whether 
patients achieved a minimum clinically important differ-
ence (MCID). An MCID was defined as an improvement 
in ODI by 12.8, in accordance with previously published 
analyses.2

rate of reoperation, there was no statistically significant difference at 12 months. Further study must be undertaken to 
assess the durability of either surgical strategy in longer-term follow-up.
https://thejns.org/doi/abs/10.3171/2018.8.SPINE17913
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Statistical Analysis
Descriptive statistics were reported as means and SDs 

and as frequencies and percentages where appropriate. 
Continuous variables were compared using an unpaired 
Student t-test and categorical variables were compared 
using Pearson’s chi-square test and the Yates correction 
where appropriate via custom and built-in scripts (MAT-
LAB; Mathworks). Multivariate linear regression models 
were fitted for ODI, NRS back pain, NRS leg pain, and 
EQ-5D after controlling for covariates of interest. Covari-
ates included any baseline factor that reached p < 0.20 
on univariate analysis. This analysis was conducted us-
ing R version 2.15.2 (R Foundation for Statistical Com-
puting, https://www.R-project.org). Missing values in the 
data were imputed using the “missForest” R package, a 
nonparametric imputation method based on the random 
forest algorithm (http://adsabs.harvard.edu/abs/2015ascl.
soft05011S). Probability values were 2-tailed and an alpha 
of 0.05 was considered statistically significant.

Results
Between July 1, 2014, and December 31, 2015, there 

were 426 patients who underwent surgery for grade 1 lum-
bar spondylolisthesis. This included 342 patients (80.3%) 
who underwent fusion with or without decompression and 
84 patients (19.7%) who underwent decompression alone. 
Twelve-month follow-up was achieved by 77.5% of pa-
tients. Descriptive variables are presented in Table 1. Peri-
operative outcomes are summarized in Table 2.

Readmission Rates
Overall, 13 patients (3.1%) were readmitted within 90 

days. In those who underwent decompression alone, there 
was 1 patient (1.2%) readmitted within 90 days. In those 

who underwent fusion, 12 (3.5%) were readmitted within 
90 days. The 90-day readmission rates did not differ sig-
nificantly (p = 0.45). The readmission data are presented 
in Table 3.

Reoperation Rates
Overall, 20 patients (4.7%) returned to the operating 

room within 12 months. In those who underwent decom-
pression alone, 5 (6.0%) returned to the operating room 
within 12 months. In those who underwent fusion, 15 
(4.4%) returned within 12 months. The 12-month reopera-
tion rates were not significantly different (p = 0.93). The 
reoperation data are presented in Table 3.

The reasons for return to the operating room for the 
decompression-alone group were revision laminectomies 
(3 patients) and conversion to transforaminal lumbar in-
terbody fusion procedures (2 patients). All 5 of the reop-
erations occurred at the index level of the initial surgery. 
The reasons for return to the operating room in the fusion 
group were wound revisions and/or incision and drainage 
(7 patients), adjacent-segment disease (3 patients), screw 
reposition/hardware failures (3 patients), bony fracture 
within the fusion construct (1 patient), and evacuation of 
hematoma (1 patient). One of the patients requiring an 
incision and drainage also sustained a dural tear accom-
panied by a pseudomeningocele. Twelve of the 15 reop-
erations in the fusion group occurred at the index level of 
the initial surgical procedure. The remaining 3 occurred 
at adjacent segments.

Patient-Reported Outcomes
ODI

Overall, the mean ODI score improved significantly at 
12 months for the entire study cohort (22.4 ± 19.8, from 

FIG. 1. Artist’s illustrations. A: Degenerative L4–5 grade 1 spondylolisthesis. B: Decompression-only surgery involving L4 and L5 
decompressive laminectomies. C: An L4–5 transforaminal lumbar interbody fusion (TLIF), a surgical option that includes a fusion 
procedure in addition to decompression. Artist: Kenneth Probst. Copyright Department of Neurological Surgery, University of 
California, San Francisco. Published with permission. Figure is available in color online only.
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the baseline score of 47.7 ± 16.9, p < 0.001). At baseline, 
those in the fusion cohort had greater disability (ODI 49.4 
± 16.2 vs 40.9 ± 18.0, p < 0.001). ODI improved signifi-
cantly at 12 months for both the fusion cohort (22.6 ± 20.4 

from 49.4 ± 16.2, p < 0.001) and the decompression-alone 
cohort (21.2 ± 17.0 from 40.9 ± 18.0, p < 0.001) (Fig. 2A). 
There was no difference in 12-month ODI between the 
fusion cohort and the decompression-alone cohort (p = 

TABLE 1. Characteristics of patients undergoing surgery for grade 1 lumbar spondylolisthesis

Characteristic All Decompression Alone Fusion p Value

No. of patients 426 84 342
Age (yrs) 62.5 ± 11.5 69.9 ± 10.5 60.7 ± 11.0 <0.001*
Female 252 (59.2%) 41 (48.8%) 211 (61.7%) 0.03*
BMI 30.5 ± 6.5 28.4 ± 5.2 31.0 ± 6.7 <0.001*
Smoker 46 (10.8%) 7 (8.3%) 39 (11.4%) 0.42
Comorbidities
 Diabetes mellitus 75 (17.6%) 22 (26.2%) 53 (15.5%) 0.02
 Coronary artery disease 52 (12.2%) 16 (19.0%) 36 (10.5%) 0.11
 Anxiety 67 (15.7%) 12 (14.3%) 55 (16.1%) 0.69
 Depression 84 (19.7%) 12 (14.3%) 72 (21.1%) 0.16
 Osteoporosis 25 (5.9%) 3 (3.6%) 22 (6.4%) 0.46
Dominant presenting symptom <0.001*
 Back pain dominant 165 (38.7%) 25 (29.8%) 140 (40.9%)
 Leg pain dominant 74 (17.4%) 33 (39.3%) 41 (12.0%)
 Back pain = leg pain 187 (43.9%) 26 (31.0%) 161 (47.1%)
Motor deficit present at presentation 104 (24.4%) 32 (38.1%) 72 (21.1%) 0.001*
Independently ambulatory 380 (89.2%) 72 (85.7%) 308 (90.1%) 0.25
Symptom duration 0.01
 <3 mos 11 (2.6%) 6 (7.1%) 5 (1.5%)
 ≥3 mos 401 (94.1%) 75 (89.3%) 326 (95.3%)
ASA grade 0.46
 1 or 2 234 (54.9%) 49 (58.3%) 185 (54.1%)
 3 or 4 188 (44.1%) 34 (40.5%) 154 (45.0%)
Ethnicity: Hispanic or Latino 23 (5.4%) 3 (3.6%) 20 (5.8%) 0.58
Education level: ≥4 yrs of college 158 (37.1%) 40 (47.6%) 118 (34.5%) 0.03*
Employment status: actively employed or employed & on leave 189 (44.4%) 28 (33.3%) 161 (47.1%) 0.02*
MIS techniques used 185 (43.4%) 48 (57.1%) 137 (40.1%) 0.005*
ODI, baseline 47.7 ± 16.9 40.9 ± 18.0 49.4 ± 16.2 <0.001*
NRS back pain, baseline 6.9 ± 2.6 5.8 ± 3.3 7.1 ± 2.4 0.002*
NRS leg pain, baseline 6.6 ± 2.8 6.1 ± 2.9 6.8 ± 2.7 0.06
EQ-5D, baseline 0.53 ± 0.22 0.59 ± 0.22 0.52 ± 0.23 0.01*

ASA = American Society of Anesthesiologists. 
Values are expressed as either the mean ± SD or the number of patients (%). Values do not add up to 100% where there are missing data.
* Denotes a statistically significant relationship, alpha level 0.05.

TABLE 2. Perioperative outcomes for patients undergoing surgery for grade 1 lumbar spondylolisthesis

Periop Outcome All Decompression Alone Fusion p Value

No. of patients 426 84 342
Estimated blood loss (ml) 193.5 ± 198.6 44.5 ± 59.0 230.1 ± 203.8 <0.001*
Operative time (mins) 172.2 ± 82.2 99.5 ± 49.4 187.1 ± 79.7 <0.001*
Length of hospitalization (days) 2.8 ± 1.8 1.0 ± 1.3 3.3 ± 1.7 <0.001*
Discharge disposition 0.92
 Home or home healthcare 379 (89.0%) 75 (89.3%) 304 (88.9%)
 Other than home or home healthcare 47 (11.0%) 9 (10.7%) 38 (11.1%)

* Denotes a statistically significant relationship, alpha level 0.05.
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0.50). There was similarly no difference in 12-month ODI 
change scores (p = 0.59) (Table 4). Of note, 250 (75.5%) 
of 331 patients with 12-month follow-up reached MCID 
regardless of surgical technique. A greater proportion of 
patients who reached 12-month follow-up in the fusion 
cohort (208 [77.3%]) achieved MCID compared to the de-
compression-alone cohort (42 [67.7%]), although this was 
not statistically significant (p = 0.11). Table 5 presents ODI 
MCID at 12 months by surgical technique.

In adjusted multivariate analysis (Table 6), the addition 
of fusion was independently associated with superior ODI 
at the 12-month follow-up period (β −4.79, 95% CI −9.28 
to −0.31; p = 0.04). Additional factors significantly asso-
ciated with 12-month ODI include BMI (β 0.47, 95% CI  
0.21 to 0.73; p = 0.001), education status (β −3.95, 95% 
CI −7.38 to −0.52; p = 0.02), employment status (β −6.10, 
95% CI −9.93 to −2.27; p = 0.002), and baseline ODI (β 
0.44, 95% CI 0.30 to 0.57; p < 0.001).

NRS Back Pain, NRS Leg Pain, and EQ-5D
Overall, the mean NRS back pain scores improved sig-

nificantly at 12 months for the entire study cohort (2.9 ± 
2.7 from baseline 6.9 ± 2.6, p < 0.001). At baseline, NRS 
back pain scores were worse for the fusion cohort com-
pared to the decompression-alone cohort (7.1 ± 2.4 vs 5.8 
± 3.3, p = 0.002). NRS back pain scores improved signifi-
cantly at 12 months for both the fusion cohort (3.0 ± 2.8 
from 7.1 ± 2.4 at baseline, p < 0.001) and the decompres-
sion-alone cohort (2.4 ± 2.5 from 5.8 ± 3.3, p < 0.001) (Fig. 
2B). There was no significant difference for 12-month fol-
low-up NRS back pain (p = 0.16). There was similarly no 
difference in 12-month NRS back pain change scores (p 
= 0.36) (Table 4).

Overall, the mean NRS leg pain scores improved sig-
nificantly at 12 months for the entire study cohort (2.4 ± 
3.1 from baseline 6.6 ± 2.8, p < 0.001). At baseline, NRS 
leg pain scores were greater for the fusion cohort (6.8 ± 2.7 
vs 6.1 ± 2.9), but this did not reach statistical significance 
(p = 0.06). NRS leg pain scores improved significantly at 
12 months for both the fusion cohort (2.5 ± 3.2 from 6.8 
± 2.7 at baseline, p < 0.001) and the decompression-alone 
cohort (2.1 ± 2.7 from 6.1 ± 2.9, p < 0.001) (Fig. 2C). There 
was no significant difference for 12-month follow-up NRS 
leg pain (p = 0.62) or NRS leg pain change scores (p = 
0.93) (Table 4).

Overall, the mean EQ-5D improved significantly at 
12 months for the entire study cohort (0.78 ± 0.19 from 
baseline 0.53 ± 0.22, p < 0.001). At baseline, EQ-5D was 
higher for the decompression-alone cohort (0.59 ± 0.22 vs 

0.52 ± 0.23, p = 0.01). EQ-5D significantly improved at 12 
months for both the fusion cohort (0.77 ± 0.20 from 0.52 
± 0.23, p < 0.001) and the decompression-alone cohort 
(0.81 ± 0.16 from 0.59 ± 0.22, p < 0.001) (Fig. 2D). There 
was no significant difference between the two cohorts for 
12-month follow-up EQ-5D (p = 0.81) or 12-month change 
scores (p = 0.20) (Table 4).

Supplemental Tables 1–3 reveal factors associated with 

TABLE 3. Readmission and reoperation rates for patients 
undergoing surgery for grade 1 lumbar spondylolisthesis

Variable All
Decompression 

Alone Fusion
p 

Value

No. of patients 426 84 342
Readmission w/in 

90 days
13 (3.1%) 1 (1.2%) 12 (3.5%) 0.45

Reop w/in 12 mos 20 (4.7%) 5 (6.0%) 15 (4.4%) 0.93 

TABLE 4. Mean 12-month change scores by surgical technique

Scoring 
System All

Decompression 
Alone Fusion

p 
Value

No. of patients 426 84 342
ODI, 12-mo 

change
−25.0 ± 18.7 −20.1 ± 21.6 −26.1 ± 17.9 0.59

NRS back 
pain, 12-mo 
change

−3.9 ± 3.2 −3.1 ± 3.6 −4.1 ± 3.0 0.36

NRS leg pain, 
12-mo 
change

−4.2 ± 3.6 −3.9 ± 3.7 −4.2 ± 3.6 0.93

EQ-5D, 12-mo 
change

0.24 ± 0.24 0.20 ± 0.25 0.25 ± 0.23 0.20

FIG. 2. Baseline, 3-month, and 12-month PROs following surgery 
for grade 1 lumbar spondylolisthesis. A: Average ODI at baseline, 3 
months, and 12 months following surgery, by cohort. B: Average NRS 
back pain scores at baseline, 3 months, and 12 months following sur-
gery, by cohort. C: Average NRS leg pain scores at baseline, 3 months, 
and 12 months following surgery, by cohort. D: Average EQ-5D at base-
line, 3 months, and 12 months following surgery, by cohort. The error 
bars represent 1 SD. For both cohorts there were statistically significant 
improvements at 3- and 12-month follow-up, relative to baseline, for 
NRS back and leg pain, ODI, and EQ-5D (p < 0.001, all comparisons). 
At baseline, the fusion cohort had significantly worse ODI (p < 0.001), 
NRS back pain (p = 0.002), and EQ-5D (p = 0.01) without significant dif-
ferences in NRS leg pain. Aside from 3-month EQ-5D (p = 0.002), there 
were no significant between-group differences with regard to each PRO 
at 3 months and 12 months.
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12-month NRS back pain, NRS leg pain, and EQ-5D, re-
spectively. Of note, fusion procedures were not associated 
with 12-month NRS back pain, NRS leg pain, or EQ-5D at 
12 months (p > 0.05 for all).

Discussion
In the initial 12-month follow-up of 426 patients under-

going surgery for grade 1 degenerative lumbar spondylo-
listhesis, the overall cohort—regardless of surgical strate-
gy—demonstrated significant improvements in ODI, NRS 
back and leg pain, and EQ-5D. There were no significant 
differences in readmission rates and reoperation rates. In 
multivariate adjusted analysis, the addition of fusion was 
associated with superior ODI at 12 months.

The improvement in all PROs, regardless of treatment 
modality, suggests that fusion or decompression alone 
both are efficacious treatment strategies for well-selected 
patients. Still, superior ODI at 12 months was associated 
with a fusion procedure. Additionally, there was a greater 
proportion of patients who achieved MCID in the fusion 
cohort, although this result was not statistically significant. 
This greater improvement in ODI seen in the fusion cohort 
was also seen in the SLIP trial, where at 4-year follow-up 
there was a 9-point difference in ODI, achieving a p value 
of 0.05.5 Defining MCID as a 10-point improvement in 
ODI, the SLIP trial did reveal a significantly greater pro-
portion of patients (85% vs 61%) who achieved MCID in 
the fusion cohort. On the other hand, Försth et al. found no 
significant difference in ODI at 2 years in their subgroup 
analysis of patients with degenerative spondylolisthesis.4 
Discrepant results are possibly due to these studies being 
underpowered to detect such differences.6 Additionally, 
the surgical techniques and inclusion criteria varied. The 
extent to which disability changes over time remains to be 
seen in long-term follow-up of this cohort.

We found no differences with regard to the magnitudes 
of improvement of both leg and back pain from baseline. 
Selection bias is a potential issue for our comparisons, be-
cause the two cohorts were composed of different propor-
tions of patients reporting dominant symptoms of back or 
leg pain at baseline. This is consistent with previous find-
ings revealing no significant differences in the percentages 
of patients reporting a decrease in back and leg pain from 
baseline when comparing those who underwent fusion 
and those who underwent decompression for degenerative 
spondylolisthesis.4 It is important to note that it is unlikely 
that both procedures treat back and leg pain similarly; the 
lack of difference probably reflects a bias in surgical de-
cision making based on the patient’s primary presenting 
symptom.

At 12 months, we saw similar improvements in EQ-5D 
between both cohorts. This is similar to the 1-year out-
comes of the SLIP trial5 and 2-year outcomes of the study 

by Försth et al.,4 in which similar improvements in qual-
ity of life were found. However, a significantly greater im-
provement was ultimately achieved at 2 years of follow-up 
in the SLIP fusion cohort—a result that held true in 3- and 
4-year follow-up findings. It remains to be seen if this re-
sult is replicated in the QOD cohort with longer follow-up.

At 12 months, there was no difference in the rate of re-
operation in the cohort undergoing decompression alone 
as opposed to fusion. This is somewhat inconsistent with 
the SLIP study, which found a significantly higher rate of 
reoperation in the decompression-alone group,5 although 
follow-up was longer in the SLIP study. Importantly, when 
reoperations occurred they addressed the same level as the 
index surgery—suggesting that for these patients, decom-
pression alone may have been an insufficient initial treat-
ment strategy. These findings suggest that lumbar laminec-
tomy sufficiently destabilizes the spine in a proportion of 
patients requiring a subsequent fusion. Indeed, at 1 year, 
40% of reoperations in the QOD laminectomy-alone co-
hort involved subsequent fusion procedures. The extent 
to which the reoperation rate in our prospective registry 
decompression-alone cohort approximates that found in 
prior administrative studies and randomized clinical trials 
(22%–34%)4,5,9 at extended follow-up remains to be seen. 
At 12 months, the reoperation rate for the present fusion 
cohort (4.4%) is higher than that of the studies conducted 
by Ghogawala et al.5 and Försth et al.,4 but is similar to 
the approximately 6.5% reoperation rate reported in the 

TABLE 5. ODI MCID at 12 months by surgical technique

MCID All Decompression Alone Fusion p Value

No 81 (24.5%) 20 (32.3%) 61 (22.7%) 0.11
Yes 250 (75.5%) 42 (67.7%) 208 (77.3%)

TABLE 6. Multivariate analysis assessing predictors of 12-month 
ODI following surgery for grade 1 lumbar spondylolisthesis

Variable
Adjusted β Coefficient  

(95% CI)
p  

Value

Addition of fusion to procedure −4.79 (−9.28 to −0.31) 0.04*
Age (yrs) −0.16 (−0.33 to 0.02) 0.09
Female −3.18 (−6.47 to 0.11) 0.06
Private insurance −0.38 (−4.20 to 3.44) 0.85
Diabetes mellitus 0.59 (−3.76 to 4.93) 0.79
Coronary artery disease −0.13 (−5.06 to 4.80) 0.96
Depression 0.63 (−3.54 to 4.79) 0.77
Dominant presenting symptom
 Back pain dominant −0.44 (−3.93 to 3.04) 0.80
 Leg pain dominant −1.83 (−6.62 to 2.95) 0.45
 Back pain = leg pain Reference
Motor deficit at presentation 2.47 (−1.33 to 6.27) 0.20
Symptom duration ≥3 mos 7.87 (−2.35 to 18.09) 0.13
BMI 0.47 (0.21 to 0.73) 0.001*
Education ≥4 yrs of college −3.95 (−7.38 to −0.52) 0.02*
Actively employed or em-

ployed & on leave
−6.10 (−9.93 to −2.27) 0.002*

MIS −2.52 (−5.78 to 0.75) 0.13
ODI, baseline 0.44 (0.30 to 0.57) <0.001*
NRS back pain, baseline 0.46 (−0.31 to 1.22) 0.24
NRS leg pain, baseline −0.30 (−0.98 to 0.38) 0.38
EQ-5D, baseline −1.92 (−11.54 to 7.70) 0.70

* Denotes a statistically significant relationship, alpha level 0.05.
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Spine Patient Outcomes Research Trial (SPORT) surgical 
cohort.15 It is important to note that this stated reoperation 
rate is for the total SPORT study population. Although a 
majority of the cohort received a fusion procedure, 5.4% of 
the SPORT patients received decompression only.

In the SLIP study, all reoperations in the fusion cohort 
occurred at the adjacent level (disc herniation, clinical in-
stability). The QOD registry demonstrates that there are a 
greater variety of reasons for return to the operating room 
besides adjacent-segment disease: wound revisions/wash-
outs, bony fractures within the construct, and need for re-
vision decompression. Additionally, fusion surgery, which 
requires instrumentation, has risks of hardware malposi-
tion and failure, which require reoperation as well. Further 
follow-up will demonstrate the extent to which either sur-
gery affects local spinal alignment, stability, and reopera-
tion profile.

In the SLIP trial, although half of the patients with de-
compression alone who ultimately required reoperation at 
4 years received their reoperation within the first 2 years of 
follow-up, the first reoperation in the fusion group did not 
occur until almost 3 years after the index surgery.5 Like-
wise, in the study by Försth et al., at 1 year, approximately 
5% of the decompression-alone cohort required reopera-
tion, whereas zero fusion patients required reoperation at 
the same time interval.4 Although the risk of reoperation 
was initially lower for the fusion cohort, the line graphs 
of risk intersect at the 5-year follow-up, with the fusion 
cohort ultimately having a greater proportion of reopera-
tions thereafter.4 The extent to which the incidence of re-
operation changes over time remains to be seen in longer 
follow-up of this QOD cohort.

This study has several limitations. First, as a nonran-
domized evaluation of a breadth of practice patterns, 
there is no attempt to standardize surgical decision-mak-
ing or surgical technique. Our findings are susceptible to 
selection bias and group heterogeneity. In this study, the 
fusion cohort was significantly younger, with a higher 
mean BMI, and had a greater proportion of patients who 
presented with a component of back pain. Observations 
should be made with these differences as context. Sec-
ond, findings herein are reported from patients with only 
1-level spondylolisthesis and may not be generalizable to 
patients with multilevel disease. Additionally, the spondy-
lolisthesis study group uses only a subset of QOD registry 
sites. It is possible that the subgroup findings may differ 
from those of the overall registry. However, we believe 
that this practical design—which permits the allocation 
of dedicated study coordinators and staff—allows ongo-
ing auditing of our prospective database and ensures data 
accuracy.

The QOD registry was designed to collect several out-
comes: reoperation rates, readmission rates, and PROs. An 
important outcome in the comparison of fusion versus de-
compression alone is fusion status, as assessed by follow-
up radiographs. Identifying patients who actually achieve 
radiographic fusion and abstracting their associated PROs 
will help to define the role of fusion in achieving satisfac-
tory outcomes following surgery for grade 1 degenerative 
lumbar spondylolisthesis. Likewise, baseline radiographs 
may help to identify factors that may also affect outcomes 

(e.g., slip angle, slip degree), but were not available for the 
present study.

When comparing treatment strategies, durability and 
the avoidance of additional surgical intervention are pri-
mary concerns. Longer-term follow-up from the QOD 
lumbar spondylolisthesis module will be reported in fu-
ture studies and will shed light on the durability of each 
procedure. Additionally, when comparing treatment strat-
egies, value must be considered. This study did not aim to 
evaluate value, and future studies should be undertaken to 
evaluate health-resource utilization data in the context of 
these two treatment strategies.

Nonetheless, the present study provides initial bench-
marking data for the real-world experience of multiple 
spine centers in the surgical treatment of grade 1 lumbar 
spondylolisthesis. Such data will prove invaluable as scru-
tiny increases in the United States regarding the value and 
costs of spine surgery.

Conclusions
This study assessed outcomes following grade 1 lum-

bar spondylolisthesis surgery in a real-world setting that 
includes a wide range of practice environments. Both 
decompression-alone and fusion approaches were associ-
ated with significant improvements in disability, back and 
leg pain, and EQ-5D at 12 months. The addition of fusion 
was associated with superior ODI at 12 months. Although 
fusion procedures had a lower rate of reoperation at 12 
months, this result did not reach statistical significance. 
Longer-term study—specifically an assessment of 2-year 
follow-up—must be undertaken to assess the durability of 
either surgical strategy.
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