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Cervical disc arthroplasty (CDA) has been in use
since the late 1990s for treatment of degenerative
disc disease and is now considered an established
alternative to anterior cervical discectomy and
fusion (ACDF) for appropriately selected pa-
tients.1–4 US Food and Drug Administration
(FDA)-approved clinical trials have established that
CDA and ACDF are at least equally safe and
effective in treating symptoms associated with
single- and 2-level cervical degenerative disc disease,
and most studies report better outcomes on a
variety of measures for CDA compared with
ACDF. At least 7 different CDA devices in the
United States have received marketing approval.
Results of prospective and retrospective CDA
studies have been published with follow-ups of 10
to 15 years.5–16 As a result of this large and growing
body of evidence, more surgeons are choosing CDA
for their patients. As a note, the procedure has been
referred to by various terminology in the literature,
including total disc replacement (TDR), cervical
total disc replacement (cTDR), cervical disc replace-
ment (CDR), CDA, and artificial disc replacement
(ADR).

This special focus issue provides a basic overview
of CDA and reviews the current status of the field,
including several papers exploring expanded use
criteria. In the first paper, Derman et al describe the
rationale for CDA and trace the history of the
development of the various devices. They discuss
some of the well-known limitations of ACDF and
the potential benefits of CDA in maintaining
segmental motion. They describe the different
devices as they have developed over time and review
the current status of FDA-approved devices, in-
cluding length of reported follow-up and a brief
review of results.

Patwardhan and Havey provide a detailed look at
the biomechanics of CDA, including prosthesis
design features and surgical factors related to

implantation that may influence the response of
cervical segments after CDA. They note that the
potential advantages of CDA are based on the
premise that preservation of physiologic motions
and load-sharing at the treated level would lead to
longevity of the facet joints at the index level and
mitigate the risk of adjacent segment degeneration.
They review the different criteria that have been
used to classify cervical disc prostheses designs and
provide examples of prostheses with different design
elements such as number of components. After
reviewing the kinematics of healthy cervical spine
segments, they explore how prostheses with differ-
ent designs affect the quantity and quality of motion
after CDA. Finally, they discuss the influence of
surgical factors including prosthesis placement in
the disc space, integrity of the posterior longitudinal
ligament, and prosthesis disc height.

The widely accepted criteria for patient selection
in the United States are based on the relatively
narrow inclusion and exclusion criteria used in the
clinical trials that led to FDA-approved indications
and contraindications. Frank et al review these
selection criteria as well as patient selection outside
of the United States, which is, in general, less
stringent. They address the question of whether it is
time for a shift in US adoption of expanded
indications for CDA and review the literature
related to this. They discuss some of the more
debated indications and contraindications for ex-
panded selection criteria, including more than 2
levels, hybrid devices, revision of failed fusion,
kyphosis, and other considerations.

Several CDA devices have undergone clinical
trials and been FDA-approved for use at 2 levels.
Goldstein et al review the mid- and long-term
evidence from studies comparing CDA to ACDF.
They discuss findings from 2 large randomized,
prospective FDA IDE trials, the first with 5-year
follow-up and the second with data published for



both 7-year and 10-year follow-up. In addition, they
also review a number of smaller or shorter-term
studies of the use of 2-level CDA. They conclude
that the results of randomized clinical trials suggest
similar to improved patient reported outcomes for
multilevel CDA versus ACDF, maintained out to 5
to 10 years, with lower rates of revision surgery at
index and adjacent levels and lower rates of serious
adverse device-related events with CDA.

Multilevel cervical degenerative disc disease in
more than 2 segments poses treatment challenges.
Although use of CDA at more than 2 levels has been
limited in the United States, Gornet et al report
their experience with 139 patients undergoing 3- or
4-level CDA. They evaluate patient-reported out-
comes up to 7 years postoperative. Results are
presented for Neck Disability Index, neck pain, arm
pain, and Veterans Rand health survey physical and
mental components, as well as heterotopic ossifica-
tion, secondary surgeries, and patient satisfaction.
The study found statistical improvement in patient-
reported outcomes with a low rate of secondary
surgeries out to 7 years, suggesting that 3- and 4-
level CDA may be performed safely and effectively
in appropriately selected patients.

Another area of possible expanded indications
for CDA is in the use of cervical hybrid reconstruc-
tions. Scott-Young et al report their results using
combined cTDR and ACDF, commonly referred to
as cervical hybrid surgery. They prospectively
collected data on 151 patients. Outcome measures
included patient satisfaction, neck and arm pain
scores, and Neck Disability Index as well as
complication and re-operation rates. Findings lead
them to conclude that cervical hybrid surgery for
multilevel degenerative disc disease demonstrates
favorable and sustained clinical outcomes at short-
to mid-term follow-up.

Parish et al provide a summary review of the
potential complications of CDA and discuss com-
plication avoidance. They note that complications
can be categorized as errors in patient selection or in
surgical technique as well as those associated with
an anterior cervical approach in general versus those
specific to CDA. They discuss specific complications
and cite literature regarding rates of occurrence,
patient selection issues, and surgical technique.
Some of the complications reviewed include subsi-
dence and device migration or dislocation, hetero-
topic ossification, adjacent segment disease,
dysphagia and vascular complications, and infec-

tion. They conclude that complications uniquely
associated with CDA are uncommon and can be
mitigated by proper patient selection and attention
to surgical technique.

Finally, Radcliff et al discuss the economics of
CDR. They provide a review of the various methods
used to determine cost-effectiveness and discuss the
recent literature on cost-effectiveness of CDA versus
ACDF. They note that recent studies using more
robust methods than the older literature confirm
that in properly selected patients, CDA not only
results in superior clinical outcome, but also is less
costly over a 7-year time horizon for patients with
symptomatic degenerative disc disease than ACDF.
They conclude that the primary driver of this
difference in cost-effectiveness is the difference in
secondary surgery rates.

The papers in this Focus issue, taken together,
should provide the reader with a good overview of
the current state of CDA, from the rationale for and
biomechanics of CDA to patient selection, use at
multiple levels, complications and complication
avoidance, and the cost-effectiveness of this proce-
dure compared with ACDF. The issue includes
review and summary articles as well as several
original clinical studies. We hope that this special
collection of papers will provide you with the type
of information that can contribute to your practice
in terms of both treatment decisions and patient
counseling.
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