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Two-level total disc replacement vs. fusion: any difference in

reoperation rate?
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In this issue of the Clinical Spine Surgery, Radcliff et al.
report on the results of five-year follow-up of reoperation
rates in a prospective and randomized trial comparing
2-level lumbar total disc replacement (TDR) vs. fusion.
2-level lumbar TDR is a relatively novel procedure and its
role in the surgical treatment of degenerative disc disease
(DDD) should be fully scrutinized in comparison to 2-level
fusion. However, it should be uncommon for an investigator
to hold a well-controlled prospective randomized study with
appropriate number of patients in long-term follow-up. Au
fond there are few high-level studies reporting long-term
reoperation rates in comparison between 2-level TDR and
2-level fusion. The current study comparing 2-level TDR
and fusion in many patients is certainly a high-level and
rare study despite its limitations, as this study includes well
controlled, randomized, and longer-term follow-up research
compared to the other relevant studies in the literature. As
the authors indicated, this study was based on a US Food
and Drug Administration (FDA) investigational device
exemption comparing TDR to fusion for the treatment of
symptomatic 2-level contiguous lumbar DDD.

In the present study, there was a significantly lower rate
of index levels reoperation in the TDR (5.6%) patients
compared with circumferential fusion control patients
(19.1%). This finding heralds TDR’s superiority to fusion
in terms of safety. A survivorship analysis revealed that the
estimated reoperation free survival at 5 years was 89.8% for
all patients. The reoperation-free survival was significantly
increased in the TDR (94.1%) versus fusion (80.0%)
cohorts (P=0.0020). The most common reason for index
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levels reoperation was instrumentation removal (9/11=82%)
in the fusion population. The overall rate of adjacent
segment disease (ASD) requiring surgery was 3.5% (8/229).
There were 4 adjacent segment reoperations in the fusion
population (4/68=5.9%) and TDR (4/161=2.5%, P=0.24)
respectively.

The rate of index level reoperation in TDR population,
5.6%, seems to be rather low but relatively comparable to
that of the index level reoperation in other 2-level TDR
studies in the literature, which ranges 8.1% to 20% (1-3).
In the present study, 2-level TDR has better outcome in
terms of reoperation. The reoperation-free survivor was
significantly increased in TDR. There were significantly
fewer reoperations in 2-level TDR than those of 2-level
of fusion (superior to fusion). But the result became
insignificantly different, when the instrumentation removal
was excluded in the reoperation of the fusion population
(non-inferior to fusion). Recently, Siepe ez al. (4) reported
the results of the assessment of the mid- and long-term
efficacy and safety of TDR in 151 single-level and 29 2-level
TDR cases. In their report, deteriorating clinical results
and higher complication rates were observed in the cohort
of two-level TDR. They hypothesized the reason of this
observation that the latest technique of lumbar TDR may
have reached its limits and may not be a viable treatment
option for multilevel lumbar DDD with currently available
designs of artificial disc. And they explained the reason
for worse outcome of two-level report compared to one-
level TDR that there was abnormally increased mobility.
However, it must be imprudent to compare the reoperation
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rate directly between two different cohorts in the literature.
These differences between investigational sites might be
caused by several factors including small and/or imbalanced
cohort sizes, inclusion and exclusion criteria, the inherent
variability in the patient population, and differences in the
technologies themselves, et cetera.

Whether multilevel TDR reduces incidence of
reoperation at adjacent level or not is still on debate.
Dooris et al. (5) reported that by maintaining motion
at the index levels, multilevel TDR may maintain more
normal spinal kinematics. Multilevel TDR can reduce
the aberrant forces at adjacent levels, thereby lowering
the incidence of reoperation compared with multilevel
fusion. Meantime, Sariali et 4/. (6) reported that abnormally
increased mobility was found at the index segments
following bi-segmental L4-L5, L5-S1 TDR in 50% of
cases compared with results off healthy volunteers. And,
in another study (7), multi-segmental TDR could bring
about an increase in biomechanical segmental instability.
In such biomechanically unstable and abnormal situations,
reoperation at the adjacent level could not be reduced. The
effect of multilevel TDR on symptomatic ASD has been
undetermined. On the contrary, asymptomatic radiological
adjacent segment degeneration (ASDeg), which does not
need reoperation, appears to be negatively influenced by
lumbar TDR. Thus, the occurrence rate of asymptomatic
ASDeg is significantly low in TDR compared to that in
fusion (8,9). However, there is no evidence for an eventual
change of asymptomatic ASDeg into symptomatic ASD.

Regarding exclusion of the instrumentation removal
cases in the fusion population, it is rather absurd that there
were nine instrumentation removals in 44 cases of a single
cohort of fusion and nine instrumentation removals among
12 index-level secondary surgeries in fusion. In Kim ez a/.’s
report (10), only 14 patients of instrumentation removal
could be collected in a single institute in Korea between
January 2003 and May 2005. As far as I am concerned,
there are hundreds of lumbar fusion surgeries annually
in this institute (personal communication). Despite some
differences between one investigational site and another,
instrumentation removal accounted for a considerable part
of secondary operation after fusion surgery in the present
study. In fact, the removal of spine implants for pain relief
in patients with solid fusion has been a matter of debate
(11-13). In this regard, the authors could have suggested
that the data related to instrumentation removal were
excluded. Based on the authors’ assertion, the possibility
of improper study design and protocol for the fusion
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control group could be considered in this prospective
study. Anyhow, in the present study whether excluding the
instrumentation removal is appropriate or inappropriate
might remain disputable.

In addition to the biomechanical risks in multilevel TDR
mentioned above including junctional degeneration with
hypomobility (14), it was observed that increase in pressure
on the posterior facet joints leading to symptomatic facet
arthropathy at the index segments in postoperative mid-
term follow-up of TDR (15,16). Some other investigators
cast a doubt on the efficacy and safety of 2-level TDR,
based on their own study results (1,3,17). More than
1-level lumbar TDR can no longer be performed and/or
reimbursed in some countries including France (18) and
South Korea. This might be due to lack of confirmative
superiority of multilevel TDR in terms of its efficacy, safety
and cost-effectiveness compared to those of multilevel
fusion. At all events, the level of the present study must be
higher than any other studies dealing with 2-level TDR,
if only the merits of the present study are considered.
Meanwhile, considering a safety issue including late
complications unfamiliar to spine surgeons such as wear
debris of implants (9), much longer-term follow-up of TDR
is strongly warranted. Finally, the fact that the present study
is based on industry-sponsored clinical research could be
another matter of concern (19).
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