Fusion surgery for lumbar spinal stenosis?
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Low back pain is a leading cause of disability worldwide
and a major source of other medical problems including
depression and substance misuse. In 2011-2012, lumbar
spinal stenosis was diagnosed in 22,759 people in the
UK and over 15,000 operations were performed for
decompression of the lumbar spine (UK Hospital Episodes
Statistics).

Spinal stenosis is typically caused by degenerative
changes of the facet joint and ligamentum flavum leading
to narrowing of the spinal canal and associated neural
compression. This results in leg pain and neurogenic
claudication, thus restricting the patients” walking ability
and overall quality of life.

Standard UK neurosurgical training for the management
of lumbar canal stenosis has been for decompressive
laminectomy with undercutting facetectomy to clear the
lateral recesses. Concurrent fusion is only performed if
there is evidence of dynamic instability on flexion/extension
radiographs. However, there is wide variation in views
and practice across the globe, with some centres routinely
performing instrumented fusion.

Some studies have suggested that degenerative
spondylolisthesis is associated with a risk of progressive
instability through the manipulation and destruction of
spinal elements during decompressive surgery, and thus that
fusion should accompany simple decompression (1-4).
However, the validity of these studies has since been
questioned (5,6).

Several cohort studies (5,7-10) did not find any substantial
benefit of combining fusion with the decompression,
even in the presence of spondylolisthesis.

Forsth er al. 2016 (11) completed a randomized controlled
trial in Sweden, comparing decompression alone with
decompression and fusion for patients with lumbar canal
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stenosis, with and without spondylolisthesis. They conclude
that there is no significant difference in the effectiveness
of these treatments, and that combining fusion with the
decompression adds little value to the patient outcome.

Forsth et al. randomly assigned 247 patients between
the ages of 50 and 80 with lumbar spinal stenosis, with or
without degenerative spondylolisthesis, to undergo either
decompression alone or decompression with fusion surgery.
T'wo hundred and twenty eight patients were included in the
per-protocol analysis—111 had fusion with decompression
and 117 had decompression alone. The patients were
stratified into fusion with spondylolisthesis, fusion without
spondylolisthesis, decompression with spondylolisthesis,
and decompression without spondylolisthesis.

One point of note is that assessment of spondylolisthesis
was performed using lateral radiographs—without dynamic
views. This is contrary to our practice where we would
typically use flexion and extension views as part of the
work up process to help decide management. They defined
degenerative spondylolisthesis as the presence of forward
slip of a vertebra of at least 3mm in relation to the vertebra
below it.

The primary outcome measure was the Oswestry
Disability Index (ODI), an internationally recognised and
validated measure used to assess disability related to low
back pain. Two-year outcomes showed no statistically
significant difference between the treatment groups with a
mean score of 27 for fusion-decompression group versus 24
for decompression alone. When stratified into the presence
or absence of spondylolisthesis, outcomes were similar
to the overall analysis. Further post-hoc analysis of the
spondylolisthesis group showed no significant difference in
ODI score between the fusion-decompression versus the
decompression alone groups at baseline pre-op or at 2 years.
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There was no significant difference in results of the six
minute walking test at 2 years, or in the walking distance
between the two groups.

One hundred and forty four patients were eligible for
inclusion in the five year follow up assessment, of those 138
provided information. There was no significant difference
between the fusion-decompression and the decompression
alone groups; and results were similar with and without
spondylolisthesis.

In the same issue of NEJM, Ghogawala et a/. (12)
published their data on the same subject. This was a
randomised controlled trial assigning 66 patients, between
the ages of 50 and 80, to either decompression alone or
decompression and fusion. However, this trial only included
patients with grade I spondylolisthesis, as seen on lateral
lumbar radiographs. Their primary outcome measure was
the physical component score of the SF-36 questionnaire
and secondary outcome the ODI. The SF-36 physical
component score is a section of the internationally validated
Medical Outcomes Study 36-item Short Form Heath
Survey—a survey completed by the patient themselves.
The improvement in the physical component SF36 scores
between the groups was significantly different, with the
fusion group having a greater improvement (P=0.046). The
ODI score differences between the two groups were not
statistically significant.

As one might expect, the rate of complications in fusion-
decompression surgery was higher than decompression
alone. A large analysis of registry data showed the addition
of fusion doubled the risk of severe adverse events (13). In
addition to the complication rate, length of hospital stay and
costs associated with fusion should also be considered. All
healthcare systems have financial and economic pressures;
one should bear this in mind when planning services
to ensure that the best, evidence-based, cost-effective
treatments are offered.

Forsth er al. reported dural tears in 11% for both the
fusion-decompression and decompression alone groups.
Though not statistically significant, post-operative wound
infections requiring antibiotics alone occurred in 10%
of the fusion-decompression group and in 4% of the
decompression alone group.

Both Forsth and Ghogawala demonstrated statistically
significant differences in regards to blood loss and
operating times (Ghogawala—blood loss: fusion-
decompression 513 mL vs. decompression alone 83 mL;
operating time: fusion-decompression 289 minutes vs.
decompression alone 124 minutes; P values <0.001)
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(Forsth—blood loss: 686 vs. 311 mL; operating time: 149
vs. 95 minutes; P values <0.01).

Longer operating times with greater blood loss in
older patients with comorbidities may make fusion less
favourable, though one could also argue that subjecting a
patient to one longer operation may be preferable to the
potential requirement for a second operation at a later date.

Hospitalisation was significantly longer in the fusion-
decompression patients compared with the decompression
alone (Forsth—7.4 vs. 4.1 days, Ghogawala—4.2 vs. 2.6 days;
P value <0.001).

Forsth et al. reported mean operation costs of US
$12,200 in the fusion-decompression group and $5,400
in decompression alone. There will be multiple reasons
for this including additional operating time, extended
hospitalization, and cost of implants. At two year follow up,
the study investigators also looked at the number of visits to
doctors, to other health care professionals, number of days
receiving benefits, and the number of patients still using
analgesics for back problems. However, these results were
not statistically significant.

Whilst in an ideal world the economic status of a
country’s healthcare system should not bear any influence
on the decision for optimal treatment, the costs of
interventions cannot be ignored. A procedure which is
known to cost significantly more than another, e.g., spinal
fusion, must be supported by conclusive evidence for a
positive impact on patient outcome compared with a less
costly alternative.

One of the issues with surgery for lumbar spinal stenosis
is the notion of avoidance of a second operation. There
are two issues in particular. The first is the concept that
decompression surgery alone may increase the likelihood of
instability requiring fusion at a later date. Nowadays, this
can be easily addressed by minimally invasive fusion (14).
The second is the recognised risk of accelerated degenerative
changes at levels adjacent to the fused segment. Thus,
data on reoperation rates is needed to justify management
decisions.

In Forsth’s study the frequency of subsequent surgery
did not differ between treatment groups. At a mean follow
up of 6.5 years 22% of fusion patients required reoperation
and 21% in the decompression alone group. The reason
for further surgery was usually further degenerative disease.
In the decompression only group degenerative changes
typically occurred at the same level as the initial surgery, but
in the fusion group it was, as expected, adjacent level disease.

However, Ghogawala er 4/. had a significantly greater
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rate of reoperation than Forsth. At 4 years follow up 34%
of the decompression alone group underwent further
surgery (fusion), compared to the 21% at 6.5 years in the
Swedish study (Forsth et 4/.). Only 14% of the fusion group
required revision surgery (at adjacent levels). This was a
statistically significant result, with a P value of 0.05. The
reasons for this difference are not clear. It is possible that
there are differences in practice between the USA and
Sweden. One might understand a surgeon’s reluctance to
perform revision surgery on a patient already fused, hence
a lower reoperation rate in the fusion group; whilst being
less cautious about offering revision surgery to those who
have only had decompression previously, hence a higher
reoperation rate. However, one can only speculate and more
studies with long term follow up are needed to definitively
assess reoperation rates.

As Forsth’s paper states, the recent increased use
of fusion to supplement decompression of the neural
structures with laminectomy has been with the intention of
minimizing potential risk of future instability and deformity.
The key word here is potential. Current evidence does not
conclusively demonstrate that patients who undergo simple
laminectomy go on to have problems with instability or
deformity impacting on their quality of life.

Based on the current evidence available, simple
decompressive laminectomy for lumbar spinal stenosis
should remain the mainstay of clinical practice, with fusion
reserved only for cases of proven spinal instability. There is
a risk of trying to fix everything, even if not broken. When
a simple operation will do, as suggested by the current
available literature, why make it more difficult?
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