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Overview:

Anterior cervical discectomy and fusion (ACDF) is regarded as the gold standard for
the treatment of symptomatic degenerative cervical disc disease1 in the United States.
Few surgeons question the long history of successful treatment of symptomatic
degenerative cervical disc disease with ACDF. (Riley et al., 1969; Brodke and Zdeblick
1990; Bohlman et al., 1993) As such, ACDF is the standard against which other newer
procedures are compared. Fusion of the cervical spine is not without consequences;
some patients suffer from stiffness, functional limitations, and degeneration at adjacent
segments. Biomechanical studies have shown that fusion leads to increased stress at
adjacent segments, and adjacent segment degeneration has been observed in
approximately 3% of patients in a retrospective long-term follow-up study, with a
predicted prevalence at 10 years of approximately 25%. (Hilibrand et al., 1999)
Whether adjacent segment degeneration is a natural consequence or a complication of
fusion remains controversial.
Cervical artificial disc replacement, also known as cervical arthroplasty, has been
proposed as an alternative to ACDF for the treatment of symptomatic degenerative
cervical disc disease. The theoretical advantages of cervical artificial disc replacement
include motion preservation and prevention of adjacent segment degeneration and
adjacent segment disease.
To date, three cervical artificial discs have been approved for use in the United States,
and several others are in various phases of development:
• The Prestige® ST Cervical Disc System (Medtronic, Inc.) was FDA-approved July 16,
2007. The Prestige® ST is a two-piece metal-on-metal dome-and-trough cervical
prosthesis indicated for skeletally mature patients for reconstruction of the disc
from C3-C7 following single-level discectomy for intractable radiculopathy and/or
myelopathy. The Prestige® device is implanted via an open anterior approach.
• The ProDisc®-C (Synthes Spine, Inc.) was FDA-approved December 17, 2007. The
ProDisc®-C is a three-piece polyethylene and cobalt chromium alloy ball-andsocket cervical porsthesis indicated for skeletally mature patients for reconstruction
of the disc from C3-C7 following single-level discectomy for intractable
symptomatic cervical disc disease.

Symptomatic degenerative cervical disc disease is defined as neck or arm (radicular) pain and
or a functional or neurological deficit with at least one of the following conditions confirmed by
imaging (CT, MRI, or X-rays): herniated nucleus pulposus, spondylosis (defined by the presence
of osteophytes), and or loss of disc height.
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•

The Bryan® Cervical Disc System (Medtronic Inc.) was FDA-approved May 12,
2009. The Bryan® is a three-piece polyethylene and titanium alloy ball-and-socket
cervical prosthesis indicated for skeletally mature patients for reconstruction of the
disc from C3-C7 following single-level discectomy for intractable radiculopathy
and/or myelopathy.

The evidence supporting the effectiveness of the FDA-approved cervical artificial discs
is limited to three randomized controlled trials of similar design comparing cervical
artificial disc replacement to ACDF.
The Prestige® ST clinical trial (Mummaneni ete al., 2007) randomized 625 patients on a
1:1 basis to cervical artificial disc replacement with the Prestige® ST (N = 312) or ACDF
(N = 313). Of those randomized 541 underwent surgery (276 in the Prestige® ST group
and 265 in the ACDF group). This multicenter trial was a noninferiority design with a
10% margin. The success rate of the Prestige® ST group was hypothesized to be not
lower than ACDF by more than 10% on a composite endpoint made up of the
following component endpoints: pain and functional disability as reflected by the Neck
Disability Index (NDI) and neurological status, implant or surgery associated adverse
events, and secondary surgical interventions. Results were reported at 1.5, 3, 6, 12, and
24 months. The average patient was 43 years old. At 24 months, 80% of patients in the
Prestige® ST group were available for follow-up and 75% of patients were available for
follow-up in the ACDF group. Nearly all ACDF patients (97.5%) experienced
radiographic fusion at 24-month follow-up. Mean cervical neck motion was maintained
at preoperative levels in the Prestige® ST group and restricted as expected in the
ACDF group. Radiographic evidence of adjacent-segment degeneration was not
assessed, nor is information available from the study on wear and disc space debris. As
measured by the composite endpoint, Prestige® ST was superior to ACDF, however
the only component endpoint showing superiority was neurological status. Neither the
surgeon nor the patient was blinded in this study and it is not documented if the
neurologic exam was performed by a blinded examiner.
Long-term follow-up of the Prestige® ST trial was reported by Burkus et al. (2010).
Outcomes at 60 months were reported on approximately half of the original
randomized clinical trial participants, but the majority of missing patients had not
reached that point in their follow-up, rather than being lost to follow-up. About 18% of
all participants were actually lost to follow-up at 60 months.
The ProDisc®-C clinical trial (Murrey et al. 2008) randomized 209 patients on a 1:1
basis to cervical artificial disc replacement with the ProDisc®-C (N = 103) or ACDF (N =
106). It is not documented that there were any withdrawals following randomization. At
24 months, follow-up rates were 98% in the ProDisc®-C group and 95% in the ACDF
group. This multicenter trial was also a noninferiority design with a 10% margin. The
success rate of the ProDisc®-C was hypothesized to be not lower than ACDF by more
than 10% on composite endpoint. As reflected by the composite endpoint, ProDisc®-C
was noninferior to ACDF at 24 months follow-up. Mean NDI scores were nearly
identical between groups. Comparing NDI results, the ProDisc®- C patients tended to
fare better at six weeks, and fared significantly better at three months. Similarly,
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neurological success was equivalent at 24 months, but was noted to be significantly
better at six months and trended to be better at one year. The study authors states
“both measures imply that ProDisc®-C patients recover from their disability and
achieve neurological success more quickly than do ACDF patients.” At 24 months,
84.8% of ProDisc®-C patients and 85.9% of ACDF patients were determined to have
achieved success with no difference between the two treatments (p = .500).
Neurologic success (improvement or maintenance) was achieved at 24 months in 90.9%
of ProDisc®-C and 88.0% of ACDF patients, but the difference was not statistically
significant (p = .638). Neither the surgeon nor the patient was blinded in this study and
it is not documented if the neurologic exam was performed by a blinded examiner.
There was a statistically significant difference favoring ProDisc®-C compared with
ACDF (p =.033), as success was achieved in 98.1% (101/103) of ProDisc®-C patients
and 91.5% (97/106) of ACDF patients with respect to the number of secondary surgical
procedures.
Long-term follow-up of the ProDisc®-C trial is reported by Delamarter et al.(2010). At
48 months, follow-up rates for ProDisc®-C and ACDF were 63% and 46.2%
respectively. It is not reported what proportion of these patients had no yet reached 48
months or were truly lost to follow-up at that time point. Clinical outcomes were similar
between the two groups, with point estimates in favor of ProDisc®-C. The incidence of
additional secondary surgical procedures was 2.9% (3 patients) in the ProDisc®-C
group and 11.3% (12 patients) in the ACDF group. Two patients were converted to
fusion after removal of the ProDisc®-C device.
The BRYAN® clinical trial (Heller et al. 2009) randomized 582 patients on a 1:1 basis to
cervical artificial disc replacement with the BRYAN® disc (N = 290) or ACDF (N = 292).
Thirty-seven patients in the BRYAN® disc group and 80 patients in the ACDF group
declined participation after randomization; there were 12 crossovers from each arm;
one patient mistakenly underwent artificial disc replacement rather than ACDF; and
two patients in the ACDF arm were not treated according to protocol. This was a
noninferiority trial and the hypothesis was that the “overall success” of cervical artificial
disc replacement would be at least equivalent to ACDF. Two-year follow-up data were
available for 230 patients who underwent cervical artificial disc replacement and 194
patients who underwent ACDF. Statistically significant reductions in NDI, neck and arm
pain, and SF-36 scores were noted for both groups at every interval but there was no
statistically significant difference between groups. Rates of neurologic success were
similar for both groups at all follow-up intervals. Similar to the other clinical trials,
neurological assessments were also not reportedly blinded. The rates of secondary
surgical procedures at the treated level were low in both groups and the difference
was not statistically significant. The median return-to-work intervals were significantly
different: 48 days for the BRYAN® disc group and 61 days for the ACDF group. At 24
months, the intent-to-treat analysis showed that the overall success rate was achieved
in 82.2% of patients in the BRYAN® group and 72.7% of patients in the ACDF group.
This difference of 9.5% was statistically significant. An important weakness of this study
was that 117 patients declined participation after randomization. One of the main
reasons for the dropouts was dissatisfaction with the randomization, with 32 patients in
the ACDF group and 0 in the BRYAN® disc group. In retrospect the authors
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recommend that randomization should occur at time of surgery as in the ProDisc®-C
trial.

Long-term data from the BRYAN® clinical trial is reported by Sasso et al. (2011)

for 181 patients (75% of 242) who received the BRYAN® disc and 138 patients (62% of
223) who underwent ACDF. It was reported that 25% of AIDA and 38% of the ACDF
patients failed to return for follow-up at 48 months. Overall success was defined as an
improvement of equal to or greater than 15 points in the NDI, neurologic
improvement, no serious adverse events related to the implant or surgical implantation
procedure, and no subsequent surgery or intervention that would be classified as a
treatment failure. The 4-year overall success rates were significantly greater in the
BRYAN® (85.1%) than the ACDF (72.5%) group. This finding was driven largely by
differences in the NDI success (90.6% of arthroplasty and 79.0% of ACDF). Neurologic
success rates were not different between the groups. Arm pain improved from a
baseline of 71.2 in both groups to 16.6 for the BRYAN® disc and 22.4 for ACDF, the
difference between groups was statistically significant. The improvement in neck pain
scores was also significantly better in the BRYAN® disc group (from 75.4 to 20.7)
compared to patients with fusion (from 74.8 to 30.6). Improvement in the SF-36
physical component score was also significantly greater in the arthroplasty group (15.8
vs. 13.1). There was no significant difference in additional surgical procedures at either
the index (3.7% BRYAN®, 4.5% ACDF) or adjacent (4.1% BRYAN®, 4.1% ACDF) levels.
In the discussion of this article, the authors comment that failure of other joint
prostheses does not typically occur until at least 5 to 10 years postoperatively and that
spinal arthroplasties also need to have serial assessments to determine whether
complications such as wear-related failures, device fatigue, or spinal instability have
developed. They conclude that as with any motion-sparing device, longer-term followup is necessary for assessment of potential problems related to bearing surface wear.
After 24 months follow-up, clinical trials of the Prestige® ST, ProDisc® - C, and BRYAN
disc met noninferiority criteria as measured by overall success. Although informative,
the evidence at 24 months is not sufficient to allow conclusions as to whether cervical
artificial disc replacement is as beneficial as ACDF. Long-term results are a key
consideration for cervical artificial disc replacement in clinical practice. A critical issue
not addressed in any of the trials was revision of a failed artificial disc. Non-inferiority
trials can be affected by research bias. Blinding is one way to reduce bias in a clinical
trial. Non-inferiority designed trials are typically chosen when the experimental
treatment has offsetting advantages. There is no known offsetting advantage to
cervical artificial disc replacement, which would support a rationale for noninferiority
trial design. The evidence for these devices is derived solely from industry sponsored
clinical trials and FDA-mandated follow-up studies. Well-designed high-quality studies
are needed.

Policy
Removal of an existing cervical artificial disc requires prior authorization by FCHP.
1. Cervical artificial disc replacement, also known as cervical arthroplasty, is not
covered. Cervical artificial disc replacement does not meet FCHP’s Technology
Assessment criteria. Specifically, the current evidence precludes conclusions about
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long-term device performance, adjacent disc degeneration and the possibility of
revision surgery. In addition, the current evidence is insufficient to permit
conclusions as to whether cervical artificial disc replacement is as beneficial as
ACDF. 2
2. Revision including replacement of an existing failed cervical artificial disc is not
covered for the same reasons described in #1 above.
3. FCHP will cover removal of an existing cervical artificial disc (and the necessary
stabilization of the spine by conventional methods, such as fusion) when FCHP has
determined that removal of the artificial disc is medically necessary. Complications
associated with a cervical artificial disc include device-related failures, such as early
or late loosening of the components, implant migration, etc.; infection; foreign
body reaction to the implant; autoimmune reactions, etc.

Codes
Codes
CPT

Number
22856

0092T

22861

0098T

22864
0095T

Description
Total disc arthroplasty (artificial disc), anterior approach,
including discectomy with end plate preparation
(includes osteophytectomy for nerve root or spinal cord
decompression and microdissection), single interspace;
cervical
Total disc arthroplasty (artificial disc), anterior approach,
including discectomy to prepare interspace (other than
for decompression) cervical; each additional interspace
(List separately in addition to code for primary
procedure)
Revision including replacement of total disc arthroplasty
(artificial disc), anterior approach, cervical; single
interspace; cervical
Revision of total disc arthroplasty, anterior approach
cervical; each additional interspace (List separately in
addition to code for primary procedure)
Removal of total disc arthroplasty (artificial disc), anterior
approach, single interspace; cervical
Removal of total disc arthroplasty, anterior approach
cervical; each additional interspace (List separately in
addition to code for primary procedure)

Copyright © 2013 American Medical Association, Chicago, IL

Products to Which This Policy Applies
Although FCHP’s Technology Assessment Committee has determined that cervical artificial
disc replacement is experimental/investigational, the Federal Employees Health Benefits
Program (FEHBP) requires coverage for all FDA-approved drugs, devices or biological products.
Therefore, cervical artificial disc replacement and revision are covered for FEHBP members if an
FCHP Medical Director determines that the procedure is medically necessary. (FEHBP Carrier
Letter No. 2001-27).
2
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⊕
⊕
⊕
⊕
⊕
⊕
⊕
⊕
⊕
⊕
∅

FCHP Direct & Select Care
FCHP Steward Community Care
FCHP Tiered Choice
Fallon Preferred Care (PPO)
Major Medical
Companion Care
Commonwealth Care
MassHealth
Fallon Senior Plan
NaviCare
Summit Elder Care® PACE (With the exception of emergency care, all services for
Summit ElderCare® PACE participants must be authorized and arranged by the
Summit ElderCare (SE) Interdisciplinary Team (IDT) overseeing the care for that
participant. The applicable IDT can be determined by the HCO code on the
participant ID card. A Summit ElderCare clinician is always on call and can be
reached by dialing any of the site telephone numbers.)

References
1. Rousseau MA, Cottin P, Levante S, et al. In Vivo Kinematics of Two Types of Balland-Socket Cervical Disc Replacements in the Sagittal Plane. Spine. 2008;33(1):E6E9.
2. Murrey D, Janssen M, Delamarter R et al. Results of the Prospective, Randomized,
Controlled Multicenter Food and Drg Administration Investigational Device
Exemption Study of the ProDisc-C Total Disc Replacement Versus Anterior
Discectomy and Fusion for the Treatment of 1-Level Symptomatic Cervical Disc
Disease. Spine J 2008 Sep;Epub ahead of print.
3. Nabhan A, Ahlhelm F, Shariat K et al. The ProDisc-C Prosthesis. Spine.
2007;32(18):1935-41.
4. Chang UK, Kim D, Lee MC et al. Range of Motion Change after Cervical
Arthroplasty with ProDisc-C and Prestige Artificial Discs Compared with Anterior
Cervical Disectomy and Fusion. J Neurosurg Spine 2007;7:40-6.
5. Anerson PA and Rouleau JP. Intervertebral Disc Arthroplasty. Spine.
2004;29(23):2779-86.
6. Mummaneni PV, Burkus JK, Haid RW et al. Clinical and Radiographic Analysis of
Cervical Disc Arthroplasty Compared with Allograft Fusion: A Randomized
Controlled Clinical Trial. J Neurosurg Spine. 2007;6:198-209.
7. BlueCross BlueShield Association Technology Evaluation Center. Artificial
Intervertebral Disc Arthroplasty for Treatment of Degenerative Disc Disease of the
Cervical Spine. Volume 22, No. 12, February 2008.
8. Department of Health and Human Services, Food and Drug Administration. Center
for Devices and Radiological Health. PRESTIGE® Cervical Disc System PMA.
Available at: http://www.fda.gov/cdrh/pdf6/p060018a.pdf.
9. Department of Health and Human Services, Food and Drug Administration. Center
for Devices and Radiological Health. ProDisc™-C Total Disc Replacement PMA.
Available at: http://www.fda.gov/cdrh/pdf7/p070001a.pdf.

Cervical Artificial Disc Replacement

Page 6 of 7

10. BlueCross BlueShield Association Technology Evaluation Center. Artificial
Intervertebral Disc Arthroplasty for Treatment of Degenerative Disc Disease
of the Cervical Spine. Volume 26, No. 5, November 2011.
11. Bohlman HH, Emery SE, Goodfellow DB, Jones PK. Robinson anterior
cervical discectomy and arthrodesis for cervical radiculopathy long-term
follow-up of one hundred and twenty-two patients. J Bone Joint Surg.
1993;75(A)(9):1298-1307.
12. Brodke DS, Zdeblick TA. Modifi ed Smith-Robinson procedure for anterior
cervical discectomy and fusion. Spine. 1990;17(105):5427-5430.
13. Robinson, Robert A. and George W. Smith. Anterolateral Cervical Disc
Removal and Interbody Fusion for Cervical Disc Syndrome. Bulletin of the
Johns Hopkins Hospital 95:1 (1955), 223-224.Riley LH, Robinson RA,
Johnson KA, Walker AE. The results of anterior interbody fusion of the
cervical spine: review of 93 consecutive cases. J Neurosurg. 1969;30:127133.
14. Delamarter RB, Zigler J. Five-Year Reoperation Rates, Cervical Total Disc
Replacement Versus Fusion, Results of a Prospective Randomized Clinical
Trial. Spine. 2012 Nov. 2 [Epub ahead of print].
15. Sasso RC, Smucker JD, Hacker RJ, Heller JG. Artificial Disc Cersus Fusion: A
Prospective, Randomized Study with 2-Year Folow-up on 99 Patients. Spine.
2007 Dec 15;32(26):2933-40.
16. Sasso RC, Anderson PA, Riew KD, Heller JG. Results of Cervical Arthroplasty
Compared with Anterior Discectomy and Fusion: Four-Year Clinical
Outcomes in a Prospective, Randomized Controlled Trial. J Bone Joint Surg
Am. 2011 Sep 21;93(18):1684-92.
17. Heller JG, Sasso RC, Papadopoulos SM, et al. Comparison of BRYAN
Cervical Disc Arthroplasty with Anterior Cervical Decompression and Fusion.
Spine. 2009;34:101-7.
18. Hayes Directory. Artificial Disc Replacement for Cervical Degenerative Disc
Disease. June 20, 2011. © 2011 Winifred S. Hayes, Inc. Update Search June
1, 2012.
Committee review dates:
Technology Assessment Subcommittee: 12/16/2008
Technology Assessment Committee: 01/13/2009, 01/22/2013
IMPORTANT NOTE
Not all services are covered for all commercial products or employer groups. Even though this policy may
indicate that a particular service or supply is considered covered, this conclusion is not based upon the terms of
your particular benefit plan. Each benefit plan contains its own specific provisions for coverage and exclusions.
Not all benefits that are determined to be medically necessary will be covered benefits under the terms of your
benefit plan. You need to consult the Evidence of Coverage to determine if there are any exclusions or other
benefit limitations applicable to this service or supply. If there is a discrepancy between this policy and your
plan of benefits, the provisions of your benefits plan will govern. However, applicable state mandates will take
precedence with respect to fully insured plans and self-funded non-ERISA (e.g., government, school boards,
church) plans. Unless otherwise specifically excluded, Federal mandates will apply to all plans. With respect to
Medicare and Medicaid members, this policy will apply unless Medicare and Medicaid policies extend coverage
beyond this
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