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as obesity and tobacco use, good
body biomechanics, and a regular
exercise program as the most effec-
tive treatments. Although few
randomized, prospective studies are
available to guide the choice of treat-
ment in conservative care, the relative
costs and risks of injury to the
patient are low and the prognosis
with time is usually excellent.

However, chronic, severe low back
pain with disability does develop in
some patients. The treatment options
in these cases are more controversial.
The management of this diagnosis is
further confounded by a variety of
social, behavioral, and economic
issues, including drug-seeking
behavior and abuse of workers’
compensation benefits or personal
injury awards.

Spinal fusion
For the small group of patients who
has truly disabling structural pain
resulting from some type of segmental
instability or intrinsic irreparable disk
injury, spinal fusion may be an effec-
tive alternative to prolonged conser-
vative treatment. Dynamic
radiographs, bone scans, and
magnetic resonance images provide
clinical diagnostic support to help
identify the painful disk(s).
Discography, although not fully
accepted as a diagnostic test, may give
the surgeon confidence in pinpointing
the source of the pain and may help
to avoid an intervention in a patient
who has nonconcordant pain or
contradictory test results.

Surgery has become increasingly
reliable in achieving fusion. In fact,
with pedicle screw instrumentation,
circumferential fusions, and biologics,
the tools are available to achieve
close to a 100 percent fusion rate.

Unfortunately, patient satisfaction—
even among patients with
“successful” fusion—has not reached
the same rates.

After a well-indicated, one-level
fusion, only about two thirds of
patients will report that they are
satisfied with the results of the
surgery. Problems such as stiffness,
persistent low back pain, and muscle
fatigue may result from extensive
muscle stripping, epidural scarring,
inadequate restoration of sagittal
balance, and kinematic changes that
may result in degenerative changes to
adjacent levels.

Alternative technologies
As a result, motion-preserving, non-
fusion technologies may be appealing
alternatives. Several developing tech-
nologies have the potential to
improve clinical outcomes for
patients, particularly for those with
diagnoses that have low satisfaction
levels. Among these developing tech-
nologies are total disk replacement
(TDR), pedicle screw-based motion
devices, facet replacing devices, inter-
spinous spacers, nuclear replace-
ments, and annular repair devices.

The U.S. Food and Drug
Administration (FDA) has given two
TDR systems premarket approval for
clinical use—the Charité Artificial
Disc, marketed by DePuy Spine, and
the ProDisc™-L Total Disc
Replacement, marketed by Synthes.
Other devices are in differing stages
of premarket approval.

The two TDR devices are pictured
in Figure 1. The Charité is a third-
generation device with two cobalt
chromium alloy endplates and a non-
constrained ultra-high molecular
weight polyethylene (UHMWPE)
sliding core. The Charité interference

to the vertebral bodies consists of
small fixation pegs on a smooth
surface. The ProDisc-L is a second-
generation device with two cobalt
chromium alloy endplates and a
semi-constrained spherical joint. The
UHMWPE insert is convex and fixed
to the lower plate. The endplates are
fixed to the vertebrae with a keel and
a porous ingrowth coating.

Both devices are approved for use
in skeletally mature patients with
degenerative disk disease at one level
from L4-S1 (Charité) or L3-S1
(ProDisc-L). They are recommended
for patients who have no more than
3 mm of spondylolisthesis at the
involved level and for whom at least
6 months of conservative treatment
has been unsuccessful. Contra-
indications include stenosis and
osteoporosis. The anterior approach
requires mobilization of the great
vessels. This exposure may be tech-
nically challenging and potentially
risky for the patient if revision is
required.

IDE studies weren’t enough
The prospective, randomized investi-
gational device exemption (IDE)
studies conducted for these devices
were not blinded, nor did they show
the superiority of the TDR devices to
other treatment options (Table 1). In
fact, the studies were not designed to
show superiority, only to prove that
the results of the disk replacement
were as good as the compared fusion
technique (the BAK cage was used as
control in the Charité study; circum-
ferential fusion was used as the
control in the ProDisc-L study). The
problem, however, is that a non-
superiority study is not sufficient to
show the true value and real risks of
a treatment.

In August 2005, Richard A. Deyo,
MD, MPH, co-director of the
University of Washington Center for
Cost and Outcomes Research,
requested a National Coverage
Determination on the Charité-
Lumbar Artificial Disk Replacement
(LADR) from the Centers for
Medicare and Medicaid Services
(CMS). At the time of the request, the
Charité system was the only LADR
product that was FDA approved and
available for evaluation.

Following a national coverage
analysis and meetings with the manu-
facturers, CMS determined that
LADR with the Charité disk is not
reasonable and necessary treatment
for the Medicare population older
than 60 years of age, and CMS,
therefore, would not cover the proce-
dure or device. CMS did not issue a
national coverage determination for
Medicare beneficiaries 60 years of
age or younger, leaving the matter to
be determined on a local basis. (The
full decision memo is available at
www.cms.hhs.gov/mcd/
viewdecisionmemo.asp?id=170.) 

The final memo did include a
provision to reopen the determina-
tion if another LADR product
became available. With the FDA’s
approval of the ProDisc-L, CMS initi-
ated the first reconsideration of the
national coverage determination and
has issued a proposed decision memo
(available at www.cms.hhs.gov/mcd/
viewdraftdecisionmemo.asp?id=197).
The proposed decision mirrors the
initial determination of noncoverage,
and a final decision on the first
reconsideration will be issued on
August 23, 2007 (after this issue of
AAOS Now went to press).

See ARTHROPLASTY, page 43

ARTHROPLASTY from page 1

TTAABBLLEE 11::  22--YYEEAARR RREESSUULLTTSS OOFF TTHHEE IIDDEE  SSTTUUDDIIEESS CCOOMMPPAARRIINNGG TTDDRR  SSYYSSTTEEMMSS WWIITTHH CCUURRRREENNTT TTRREEAATTMMEENNTT
CCHHAARRIITTÉÉ  CCoonnttrrooll  ((BBAAKK  ccaaggee)) CCHHAARRIITTÉÉ  TTDDRR PPrrooDDiisscc--LL  CCoonnttrrooll  ((cciirrccuummffeerreennttiiaall  ffuussiioonn)) PPrrooDDiisscc--LL  TTDDRR

Range of Motion Fused 7º to 8º Fused 7º to 8º 
Neurologic success 81% 91% 79% 82%
Satisfaction 53.1% 73.7% 67.3% 77%
Oswestry Disability Index Improved 49% Improved 42% 15 point improvement 55% 15 point improvement 68%
SF36 not reported not reported 70% of patients improved 79% of patients improved
VAS Pain Scale 38 mm 31 mm 43 mm 37 mm
VAS Improvement 34 mm 41 mm 39 mm 32 mm
Return to Work 65% 62% 85% 92%
Would Do Again 50% 70% 69% 81%
FDA Success* 47%** 57%** 41% 53%
Complications
Death 0 less than 1% 0 0%
Vessel damage 2% 4% 0 0%
Wound Infection 2% 6% 2% 0%
*Consult references for detailed criteria.
**Charité study did not include FDA requirement for increased motion for clinical success
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