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OBJECTIVE The predominant symptom of lumbar spinal stenosis (LSS) is neurogenic claudication or radicular pain.
Some surgeons believe that the presence of substantial back pain is an indication for fusion, and that decompression
alone may lead to worsening of back pain from destabilization associated with facet resection. The purpose of this study
was to determine if patients with LSS and clinically significant back pain could obtain substantial improvements in back
pain after a decompression alone without fusion.

METHODS The DaneSpine database was used to identify 2737 patients with LSS without segmental instability and
a baseline back pain visual analog scale (VAS) score = 50 who underwent a decompression procedure alone without
fusion. Standard demographic and surgical variables and patient outcomes, including back and leg pain VAS score
(0-100), Oswestry Disability Index (ODI), and EQ-5D at baseline and at 12 months postoperatively, were collected.

RESULTS A total of 1891 patients (69%) had 12-month follow-up data available for analysis; the mean age was 66.4
years, 860 (46%) were male, the mean BMI was 27.8 kg/m?, and 508 (27%) were current smokers. At 12 months postop-
eratively, there were statistically significant improvements (p < 0.001) from baseline for back pain (72.1 to 42.1), leg pain
(71.2 to 41.3), EQ-5D (0.35 to 0.61), and ODI (44.1 to 27.8).

CONCLUSIONS Patients with LSS, clinically substantial back pain, and no structural instability obtain improvement in
back pain after decompression-only surgery and do not need a concomitant fusion.

https://thejns.org/doi/abs/10.3171/2020.8.SPINE20684
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bination of factors, including hypertrophy of joint

capsules and ligaments, intervertebral disc protru-
sion, loss of intervertebral space height, and osteophytes.
Surgery with decompression for LSS is the most common
operation for degenerative spinal disease in the aging pop-
ulation.! There is substantial evidence for a superior clini-
cal improvement by surgical decompression compared to
prolonged conservative treatment.>*

The predominant symptom and main indication for de-
compression is neurogenic claudication or radicular pain,
but low-back pain is also a common complaint. In the
presence of predominant back pain, some authors recom-
mend a concomitant fusion to alleviate the back pain.>¢
However, performing a supplemental fusion procedure

l UMBAR spinal stenosis (LSS) is caused by a com-

involves increased blood loss, operative duration, hospital
stay, complication rate, and overall surgical cost.”# Recent
studies have suggested an acceptable improvement of back
pain with decompression only in patients with LSS "
The aim of the present study was to clarify the clinical
impact of decompression alone in patients with LSS and
substantial back pain who were prospectively enrolled in
the DaneSpine database."”

Methods

The DaneSpine database is a Danish national spine
surgery database, prospectively collecting demograph-
ic and pre- and 12-month postoperative patient-reported
outcomes (PROs). The database was queried to identify

ABBREVIATIONS LSS = lumbar spinal stenosis; MCID = minimal clinically important difference; ODI = Oswestry Disability Index; PRO = patient-reported outcome; VAS =

visual analog scale.
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TABLE 1. Patient demographics

Variable Value
No. of patients 1891
Mean age (SD), yrs 66.4 (11.3)
Males (%) 860 (46)
Smokers (%) 508 (27)
Mean BMI (SD), kg/m? 27.8(5.0)

patients with the diagnosis of LSS without segmental
instability and a baseline back pain visual analog scale
(VAS) score = 50 who underwent a decompression proce-
dure without fusion. No segmental instability was defined
as a spondylolisthesis less than 3 mm and no further slip
on functional radiographs. The primary indication for sur-
gery was leg pain and/or leg symptoms characteristic of
LSS with a symptom duration longer than 3 months de-
spite conservative treatment. The patients were operated
on at three different Danish Spine units, and all had MRI
findings concordant with the clinical symptoms. The type
of decompression was performed according to the indi-
vidual preference of the surgeon.

The threshold of a VAS back pain score = 50 was se-
lected, as this cutoff score might prompt some surgeons
to add a fusion procedure. In concordance, a VAS back
pain score = 50 is used as an inclusion criterion in an FDA
investigational device exemption study evaluating an in-
terspinous process device versus instrumented fusion.!?

Demographic data were collected, including age, sex,
height, weight, smoking status, surgical variables, pa-
tient outcomes including back and leg pain VAS scores
(0-100),"* and Oswestry Disability Index (ODI)** and EQ-
5D at baseline and 12 months postoperatively. Hence, the
present study represents a longitudinal retrospective study
of prospectively collected data. Statistical analyses were
conducted using SPSS (version 25.0, IBM Corp.), and
paired t-tests were applied to compare baseline PROs with
12-month PROs. The significance level was set at p < 0.05.

Results

A total of 2737 patients undergoing decompression for
LSS and presenting VAS back pain scores > 50 were iden-
tified, of whom 1891 patients (69%) had 12-month follow-
up data available for analysis. The mean patient age was
66.4 + 11.3 years, 860 (46%) were male, the mean BMI
was 27.8 £ 5.0 kg/m?, and 508 patients (27%) were current
smokers (Table 1).

At 12 months’ postoperative follow-up, there were sta-
tistically significant improvements from baseline in VAS
back pain, VAS leg pain, ODI, and EQ-5D (p < 0.001, Ta-
ble 2). The mean VAS back pain score was reduced from
72.1 to 42.1, and VAS leg pain score from 71.2 to 41.3. The
ODI improved from 44.1 to 27.8 and the EQ-5D from 0.35
to 0.61. The ratio of patients reaching a minimal clinically
important difference (MCID) was 59% (n = 1123) for ODI
(MCID = 10)," 67% (n = 1269) for VAS back pain (MCID
= 18),"7 and 57% (n = 1076) for VAS leg pain (MCID =
20).18
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TABLE 2. Comparison of baseline and 12-month postoperative
results

Scale Baseline 1-Yr Follow-Up ~ p Value
VAS back pain, 0-100 721 (13.6) 421 (30.0) <0.001
VAS leg pain, 0-100 71.2(19.2) 41.3(32.0) <0.001
ODI, 0-100 441 (15.4) 27.8 (19.5) <0.001
EQ-5D, 0-1.0 0.35(0.31) 0.61(0.31) <0.001

Values are presented as the mean (SD) unless indicated otherwise.

Discussion

The rate of lumbar decompression for LSS has been
steadily increasing in the elderly over the last decades."”
The relief of neurogenic claudication after surgery is well
documented by the current literature.>~* However, in the
context of predominant back pain, it is debated whether an
additional fusion is indicated.

In the present longitudinal retrospective study of pro-
spectively collected data, we investigated the clinical effect
of decompression without fusion in a subgroup of patients
with LSS with claudication and a concurrent substantial
back pain VAS score = 50. We demonstrated statistically
and clinically significant improvements in self-reported
back pain, leg pain, mobility, and quality of life in patients
at the 1-year follow-up, based on VAS scores for leg and
back pain, the ODI, and the EQ-5D.'>2°-22 The reduction in
back pain was similar to the reduction in leg pain, and the
improvement in back pain surpassed the MCID in 67%
of the 1891 patients at 12 months’ follow-up. The results
strongly suggest that despite substantial back pain, decom-
pression without fusion is an appropriate treatment for pa-
tients with LSS and neurogenic claudication.

Our results are in concordance with the findings of re-
cent studies based on a considerably smaller patient sam-
ple. Including all patients undergoing decompression for
spinal stenosis, regardless of level of back pain at baseline,
both Geiger et al. and Srinivas et al., respectively, found
significant improvement in low-back pain in 33 patients
with a follow up < 100 weeks,!" and in 677 patients at 12
months’ follow-up, of whom 68% reached the MCID.? Our
study solely included patients with preoperative VAS back
pain scores = 50. Our findings therefore emphasize that an
additional fusion should not routinely be added to the de-
compression in patients with LSS, even though back pain
is substantial.

Crawford et al.!'® likewise only analyzed patients with
back pain scores = 50, and also demonstrated a significant
reduction in both leg and back pain at 12 months’ follow-
up in 726 patients. They stratified patients according to
the dominant symptom into the subgroups back pain—pre-
dominant group, leg pain—predominant group, and back
pain equal to leg pain group. The MCID in the 3 groups
was reached for back pain in 80%, 86%, and 84% of the
patients, respectively.

The large sample size of the current cohort compared
to previous studies constitutes a strength of the present
study. Data were also collected prospectively. A potential
weakness is that we did not stratify according to surgical
technique of the decompression, which theoretically could
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influence the outcome. However, previous studies indicat-
ed that this variable does not play a defining role.>!'?* Our
12-month follow-up rate was 69%, slightly higher com-
pared to the abovementioned studies. A previous dropout
analysis of the DaneSpine database showed no influence
on conclusions, and overall the nonresponders showed a
better improvement in EQ-5D compared to the respond-
ers.”” Thus, we do not believe the missing follow-up data
confound the present findings. A longer follow-up than 12
months might show a different outcome, i.e., if the decom-
pression entails a segmental instability over time, resulting
in increasing back pain. However, a previous study with 10
years of follow-up showed sustained improvement in back
pain*

The impact of the length of substantial back pain might
also influence the outcome. A short duration of back
pain in the context of LSS may implicate back pain due
to muscle spasms secondary to the leg symptoms. This
type of back pain would theoretically be more amenable
to improvement after the decompression relieves the leg
symptoms. Conversely, a longer symptom duration of back
pain might indicate degenerative changes as the underly-
ing cause, which would not be alleviated by the decom-
pression.

More patients in the present study reached an MCID
for VAS back pain as compared to reaching an MCID
for leg pain or ODI. We believe this is due to the inclu-
sion criteria: only patients with a baseline VAS back pain
score = 50 were included, regardless of their baseline VAS
leg pain or ODI score. The VAS leg pain and ODI scores
consequently represented a broader range. Because the
threshold of MCID for pain scores following surgery is
lower, the higher the baseline score is, and more patients
were likely to reach an MCID for VAS back pain.

Some authors advocate that substantial preoperative
back pain is a predictor of poor outcome after surgery for
LSS.2 Our results, based on a large cohort of patients all
presenting with substantial back pain, contradict this as-
sumption. Our results are consistent with those of Srini-
vas et al., finding that an increased severity of back pain at
baseline appeared to be associated with a higher likelihood
of reaching the MCID for low-back pain improvement.’

Conclusions

In this study, patients with LSS, substantial back pain at
baseline, and no structural instability obtained significant
improvement in their back pain, comparable to their im-
provement in leg pain, after decompression-only surgery
and may not need a concomitant fusion.
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