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Commentary

Consensus at last! Long-term results of all randomized controlled trials
show that fusion is no better than non-operative care in improving pain
and disability in chronic low back pain
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Chronic low back pain (LBP) represents an enormous challenge to our health-care systems, and trying to find the role, if
any, for its surgical treatment is a major public health issue.
Current guidelines advocate the use of multidisciplinary
cognitive-behavioral and exercise rehabilitation programs as
first-line treatments for chronic LBP, with fusion surgery being
considered only if such non-operative treatments are unavailable or have failed to improve the condition [1]. The recently
published long-term results of three randomized controlled trials
(RCTs) carried out in the United Kingdom and Norway support
these recommendations, having found no evidence for the superiority of surgery at the 11-year follow-up [2]. The longterm follow-up of the Swedish RCT is published in this edition
[3].
Comparable treatment groups across the RCTs?
A systematic review of the midterm results of the RCTs
from Sweden, Norway, and the United Kingdom highlighted the fact that the nature of the surgical treatments and
their midterm outcomes were comparable across the trials [4].
However, the non-operative group in the Swedish study was
not considered to have received contemporary evidencebased conservative treatment, suggesting that it was the poor
results in this comparator group that accounted for the apparent superiority of fusion in the Swedish study. The nonFDA device/drug status:
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operative group might hence be considered to represent
“natural history” or, worse still, a nocebo group. As well as
comparing non-operative and surgical treatment, the secondary aim of the Swedish study was to compare three different
surgical techniques with one another. As a result, the two main
groups (surgery and no surgery) were asymmetrical in size,
and patients had a 3:1 chance of being randomized to surgery.
Having already received conventional physiotherapy for years
and failed to improve with it, randomization to one of the three
surgical interventions was likely what the patient hoped for;
possibly, assignment to “unstructured physiotherapy” [3]
created harm and anger, precipitating a negative outcome [5].
This might have explained the 2-year results of the Swedish
group. Previously, the authors of the Swedish Lumbar Spine
Study claimed that their trial differed from the trials done in
the United Kingdom and Norway in that the Swedish centers
only included patients they were convinced were “good candidates for surgery” [6]. Interestingly, however, baseline
characteristics in the four trials did not differ in any important aspect that would serve to substantiate their claim [4] (and
unpublished data in connection with Mannion et al. [7]).
Group changers and dropouts
Trials of operative versus non-operative treatment are
fraught with difficulties. The problems of numerous group
changers and dropouts must be faced and dealt with. The intention to treat (ITT) principle, in which patients are analyzed
in relation to the groups to which they were randomized [8],
remains the best approach to the analysis of data from RCTs.
It eliminates known or unknown prognostic factors from being
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associated with a given treatment [9]. ITT analyses may be
supported by analyses in which cases are grouped as “per protocol” (those who underwent the treatment to which they were
assigned and completed all the follow-ups) or “as treated”
(the treatment actually received) or “worst case” (group crossovers considered as “failing” the treatment to which they were
randomized). These subgroup analyses present their own problems. Patients moving from non-operative to surgical treatment
can be tracked with relative ease, but not those having surgery,
failing it, and then going on to have successful non-operative
treatment. Any subgrouping based on group changes in one
direction only and on the assertion that a group change from
non-operative to surgery indicates failure of non-operative treatment but revision surgery does not count as failure of surgery
will inevitably be biased.
Global assessment or serially measured outcomes?
An important issue in RCTs concerns the interpretation
of results when differences arise between the primary and
secondary outcomes, or between prospective and retrospective assessments of change. Retrospective assessments of
“global outcome” are popular as an aggregate measure of
all aspects of outcome of importance to the patient [10,11].
However, investigators using such scales should first ensure
their validity by exploring the scale’s relationships with preand post-values for corresponding domain scores [12,13]. If
these global measures are truly measuring “change,” their
values should correlate as strongly with preoperative as with
follow-up values of the outcomes they purport to reflect (eg,
disability, pain, and quality of life) [12]. In many studies,
these conditions are not fulfilled [10,14], suggesting recall
bias or motivational bias (patients undergoing more cumbersome treatment overestimate their improvement [15]). In our
own long-term data from the Norwegian and United Kingdom
RCTs, the patients’ “global assessment” correlated considerably more strongly with the Oswestry Disability Index (ODI)
scores at long-term follow-up (r=0.70) than with the ODI
values at baseline (r=0.17). It seems unlikely that, 11 to 13
years after treatment, patients can remember with any clarity
their preoperative state, in order to quantify subsequent change.
The longer the duration of follow-up, the less likely the “global
assessment” is to be a reliable measure of change [14]. The
changes derived by comparing serial measures on validated
outcome instruments surely give a more truthful reflection
of improvement or deterioration over time, without the concerns of recall or motivational bias.
The Swedish group’s long-term results [3] now complement those of the combined Norwegian and United Kingdom
studies with respect to the important, prospectively measured outcomes concerning pain and disability. Of interest,
in the Swedish study, the mean ODI scores for the nonoperative group appear to have improved since the 2-year
follow-up [16], whereas those of the surgical group have remained stable. This has resulted in no significant group
differences at the long-term follow-up [3].
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In the Swedish study, only the “global assessment” showed
any statistically significant differences favoring the surgical
group, and only in the “as treated” or “per protocol” analyses: More of the surgical than the non-operative patients
reported at long-term follow-up that they were better or much
better [3]. In the ITT, even global assessment was not significantly different between the treatment groups. In their 2001
paper, the Swedish group states “pain, disability, global selfrating by the patient, and back-to-work were used as primary
outcome measures in the study” [16]. We believe their followup report should have given equal emphasis to all these primary
outcomes, rather than focusing on one singular retrospective rating of global outcome.
In “as treated” and “per protocol” analyses of the Swedish
long-term data, the two treatment groups appeared to start
with a similar ODI score and end with a similar ODI at followup, yet the surgery group had much superior ratings of
improvement on “global assessment” [3]. This means a given
reduction on the prospectively measured ODI was perceived as a “greater improvement” in the fusion group. This
does not support the notion of the global assessment being
a valid indicator of change over time and suggests possible
motivational bias [15].
Deaths during the studies
The Swedish group was able to acquire more information
than in our shared study [7] regarding patients who had died
during follow-up. They were since able to establish that the
deaths were “all unrelated to CLBP.” In the United Kingdom
and Norway combined study [2], we saw a higher rate of known
deaths in the surgical group (10 of 242 patients) than in the
non-operative group (1 of 231) (Fisher exact test p=.01). It
would have been interesting to know whether the Swedish
study found the same. The deaths per treatment group are not
reported in the manuscript but are possibly important.
Interpretation of the results
We encourage the reader to consider carefully the use of
the only statistically significant primary outcome as the focus
of the long-term results in the Swedish study [3]. Comprehensive analyses and detailed results for the serial measures
of pain and disability are found in the tables of their paper.
We believe that the long-term results for all primary outcome
measures have been under-communicated, particularly in the
abstract. The abstract should have summarized the results for
all the (original) primary outcomes, and for “global assessment” also using the ITT analysis. We disagree with the
conclusion that “from the patient’s perspective, reflected by
the GA, lumbar fusion surgery is a valid treatment option in
CLBP” [3]. This is a highly biased and selective interpretation; the ODI, pain, and quality of life measures also represent
the patient’s perspective. The abstract should have stated “on
the other hand, the other primary outcome measures suggested no differences,” not simply that “secondary outcome

590

A.F. Mannion et al. / The Spine Journal 16 (2016) 588–590

measures suggested that there was still substantial disability
at long-term after both treatments.”
It is normal practice to look at a range of outcome measures to ensure that the overall data tell a consistent story.
In all analyses other than the ITT (which did indeed deliver
consistent findings with all outcome measures), the prospectively rated measures of pain, disability, and quality of life
told the same story, with only the global assessment delivering different findings. Normally, one might go with the
majority, but the Swedish group instead decided to focus on
the global assessment. We consider this highly biased reporting and hope that there was no conflict of interest in this group
of surgeon investigators (see Mannion et al. [17]).
We welcome the publication of the Swedish group’s longterm outcomes, with a commendable follow-up rate [3]. Their
data were originally analyzed in combination with those from
the Norwegian and United Kingdom RCTs, but were then unexpectedly withdrawn, just before publication. It should now
be possible to pool the findings in a mixed model analysis
of the original data, or in a meta-analysis, to deliver an even
stronger, evidence-based message to the spine community.
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