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7.01.100 Cervical Vertebral Disc Replacement
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Last Revision:                  09/01/2022

Description 
Degenerative disc disease (DDD) of the cervical spine is a quite common condition that often accompanies the aging 
process. With advancing age, the cervical intervertebral discs lose moisture and become more brittle, and the fibrous 
bands lose their elasticity. This can lead to changes in the neighboring spinal vertebrae and can result in the formation 
of bone spurs which can produce pain and limit movement. As the disease progresses, pressure is put on nerve roots 
in the neck, causing a variety of symptoms including pain in the neck with reduced range of motion, pain extending 
down the arm, and muscular weakness. Most cases of cervical DDD are treated conservatively, with surgical 
intervention reserved for cases that do not respond adequately to medications, physical therapy, and lifestyle 
modifications.

Anterior cervical discectomy with fusion is the standard procedure to relieve pain and neurologic symptoms of cervical 
degenerative disc disease. However, removing a disc and fusing the two adjacent vertebrae results in reduced range 
of motion, and may contribute to degeneration of the adjacent intervertebral spaces. Replacing the diseased cervical 
disc with a prosthetic replacement is considered an alternative procedure that maintains flexibility of the cervical spine 
and may reduce the likelihood of degeneration of adjacent discs.

Policy
Cervical intervertebral disc replacement may be considered medically necessary at a single level, for patients with 
cervical degenerative disc disease using an FDA-approved disc replacement device as an alternative to anterior 
cervical discectomy and fusion (ACDF) for patients who meet the following criteria:

• Skeletally mature (age 18 years and older);
• Cervical degenerative disc disease (DDD) or herniated disc at a single level from C3-C7 confirmed by 

radiographic studies;
• Neurological symptoms: radicular neck and / or arm pain and / or functional neurological deficit;
• Presence of chronic pain and functional impairment that has failed to improve with a minimum six weeks of 

conservative treatment including ALL of the following: Physical therapy/rehabilitation and pain management 
(e.g., medications, injections).

• Neck disability index (NDI) score >/= 30%.
• No anatomic deformity or malignancy at affected level(s)
• No osteoporosis of the cervical spine
• No previous cervical spine surgery at affected level
• No rheumatoid arthritis
• No systemic infection or localized infection at site of implantation

Simultaneous cervical disc replacement may be considered medically necessary at a second contiguous level, using 
a disc device FDA approved for two levels, when the patient meets the criteria set forth in Policy Guidelines.

Subsequent cervical disc replacement may be considered medically necessary at an adjacent level when:
• Using a disc device FDA approved for two levels, AND:
• The patient meets the criteria set forth in Policy AND;
• The planned subsequent procedure is at a different cervical level than the initial cervical disc replacement, 

AND;
• Clinical documentation that the initial cervical disc implantation is fully healed.
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Cervical intervertebral disc replacement is considered experimental / investigational when performed at more than 
two levels and for all other indications as it does not meet TEC criteria #1-5. 

Policy Guidelines
Experimental/Investigational 
The term "experimental/investigational" describes services or supplies that are in the developmental stage and are in 
the process of human or animal testing. Services or supplies that do not meet all 5 of the criteria listed below adopted 
by the BlueCross BlueShield Association Technology Evaluation Center (TEC) are deemed to be 
experimental/investigational:

1. The technology* must have final approval from the appropriate U.S. government regulatory bodies; and 
2. The scientific evidence must permit conclusions concerning the effect of the technology on health outcomes; and 
3. The technology must improve the net health outcome; and 
4. The technology must be as beneficial as any established alternatives; and 
5. The improvement must be attainable outside the investigational settings. 

* Technology includes drugs, devices, processes, systems, or techniques

Rationale:
1. The technology* must have final approval from the appropriate U.S. government regulatory bodies:

 
Information found under 2007 rationale within this document.

2. The scientific evidence must permit conclusions concerning the effect of the technology on health 
outcomes:
 
Information found under 2007 rationale within this document.

3. The technology must improve the net health outcome:

Information found under 2007 rationale within this document.

4. The technology must be as beneficial as any established alternatives:

Information found under 2007 rationale within this document.
 

5. The improvement must be attainable outside the investigational settings. * Technology includes drugs, 
devices, processes, systems, or techniques

        Information found under 2007 rationale within this document.

2022 Update:
A search of peer review literature was performed for the period of November 2020 through March 2022.  Additional 
changes to the Medically Necessary Policy statement made per Medical Director guidance.  New Policy statement 
amended to “May Be considered Medically Necessary for patients who meet the following criteria: Skeletally mature 
(age 18 years and older), Cervical degenerative disc disease (DDD) or herniated disc at a single level from C3-C7 
confirmed by radiographic studies, Neurological symptoms: radicular neck and / or arm pain and / or functional 
neurological deficit, Presence of chronic pain and functional impairment that has failed to improve with a minimum six 
weeks of conservative treatment including ALL of the following: Physical therapy/rehabilitation and pain management 
(e.g., medications, injections), Neck disability index (NDI) score >/= 30%, No anatomic deformity or malignancy at 
affected level(s), No osteoporosis of the cervical spine, No previous cervical spine surgery at affected level, No 
rheumatoid arthritis, No systemic infection or localized infection at site of implantation.”  Findings in the recent literature 
do not change the experimental /investigational conclusions on cervical disc replacement.

2020 Update:
A search of peer review literature was performed for the period of November 2018 through November 2020. In February 
2019, the Spinal Kinetics M6-CTM received Pre-Market Approval (PMA) and in September 2020, the Simplify® Cervical 
Artificial Disc also received PMA for patients requiring reconstruction of the disc following single level discectomy. 
Usage indications for the M6-C and Simplify Cervical Artificial Disc  include:  1) patients who have failed, at minimum, 
6 weeks of conservative treatment or present with progressive neurological symptoms; 2) skeletally mature patients 
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with intractable degenerative cervical radiculopathy with or without spinal cord compression at one level from C3 to C7; 
3) Imaging (CT, MRI, X-rays) confirmation. 

2018 Update:
The Prestige LP™ Cervical Disc received FDA approval for implantation at level 2 on July 7, 2016. The indications for 
use are for skeletally mature patients treated for reconstruction of the disc from C3-C7 following discectomy at one 
level or two contiguous levels for intractable radiculopathy (arm pain and/ or a neurological deficit) with or without neck 
pain, or myelopathy due to abnormality localized to the level of the disc space and at least one of the following conditions 
confirmed by imaging (CT, MRI, X-rays): herniated nucleus pulposus, spondylosis (defined by the presence of 
osteophytes), and/or visible loss of disc height as compared to adjacent levels.

2016 Update:
A search of the peer-reviewed literature was performed for the period of February 2014 through March 2016. 
 In July 2014, the Prestige® LP Cervical Disc was given marketing approval by the FDA. The device is for reconstruction 
of the disc at one level from C3-C7 following single-level discectomy for intractable radiculopathy (arm pain and/or a 
neurological deficit) with or without neck pain, or myelopathy due to a single-level abnormality localized to the level of 
the disc space and at least one of the following conditions confirmed by imaging (CT, MRI, X-rays): herniated nucleus 
pulposus, spondylosis (defined by the presence of osteophytes), and/or visible loss of disc height as compared to 
adjacent levels. 

Findings in the recent literature do not change the policy statement and policy guidelines.

2016 Update:
A search of the peer-reviewed literature was performed for the period of April 2016 through September 2016. Longer 
term (5 year) results are now available. Policy statement revised to include second contiguous level disc replacement.

2014 Update:
1.  Two additional devices were given marketing approval by the FDA in 2012:  The Secure-C Artificial Cervical Disc 
device (Globus Medical, Inc.) and the PCM Cervical Disc System (NuVasive, Inc.)  

In August of 2013, a fourth device received premarketing approval from the FDA. Two PMAs were granted to LDR 
Spine, Inc. of Austin TX for their Mobi-C® device:  This device may be used at either one or two cervical levels. Mobi-
C® is indicated for replacement of one or two adjacent cervical disks between levels C3-C7 following removal of disc(s) 
for conditions that result in disease or bulging of the disc(s) in skeletally mature individuals. As a condition of approval 
LDR Spine was required to conduct a 7-year post-approval study of safety and effectiveness.

2.  At the present time the Secure-C and PCM devices lack sufficient published data to evaluate for performance and 
durability.

There is limited published evidence for the safety, efficacy, and durability of anterior cervical disc replacement (CDR) 
when performed at more than a single level. Controlled trials, including one randomized controlled trial, suggested that 
CDR is at least as effective as anterior cervical diskectomy and fusion (ACDF) in improving neck disability and pain 
when two levels are treated simultaneously. The evidence, however, is of low quality because of lack of blinding and 
lack of randomization in two of the trials. Two studies have been published that specifically addressed the Mobi-C® 
device, the first and only such device approved for use at more than a single cervical spine level in the U.S. Huppert et 
al (2011) reported on a comparison study of 231 patients with cervical degenerative disc disease who were treated with 
CDR, and prospectively followed through 24 months. 175 patients were treated at one level and 56 were treated at 2 
or more levels. Neck disability index (NDI) scores and visual analog scale (VAS) scores were the principal tools to 
assess the main outcome measures, disability, and pain, respectively. Safety assessments, subsequent surgeries, and 
complications were also documented and reported. NDI and VAS score improvements were reported in both groups. 
Improvement of mobility in the treated segment(s) was also similar. Overall patient satisfaction was similar in both 
groups. A prospective, randomized, controlled, multicenter FDA device exemption pivotal trial was reported by Davis 
et al (2013). This study was conducted at 24 centers in the U.S. and enrolled 330 patients, randomizing 225 to the 
Mobi-C® CDR device at two contiguous levels and 105 patients to ACDF. The authors reported significant 
improvements in both groups in the NDI and VAS neck pain and arm pain scores from baseline, but patients in the 
CDR group had significantly higher levels of improvement over the ACDF group. Furthermore, patients in the CDF 
group maintained segmental range of motion in the treated segments. The reoperation rate was significantly higher in 
the ACDF group than in the CDR group (11.4% vs. 3.1%). The authors concluded that at 24 months CDR demonstrated 
statistical superiority over ACDF based on overall study success rates.

3.  CDR was developed as an alternative to ACDF in selected patients to treat degenerative disc disease while 
maintaining a more natural range of motion in the segment and offsetting the tendency to develop degeneration in 
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segments adjacent to the index segment. Although there is good quality evidence of sustained improvement in net 
health outcomes of patients receiving CDR at one segment, the longest period of follow-up documented in the better-
quality studies of more than one operative segment to date is two years, which is felt to be too short a period of time to 
assess whether CDR patients can avoid adjacent level disc degeneration compared to ACDF patients. In the early 
stages, operation at two contiguous levels appears promising for overall improvement of net outcomes. In the U.S., the 
developer of the two-level device (LDR Spine) is required to conduct a long-term follow-up of the original study group 
to document the safety, efficacy, and durability of two-level disc replacement.

4.  Although the data appears to suggest that CDR is at least as effective as ACDF in the primary outcome measures, 
the studies are of low quality with significant limitations, and comprise relatively short follow-up periods for this type of 
intervention. High-grade evidence is therefore limited.

Based on currently available evidence, the policy statement and guidelines remain unchanged.

2013 Update:
A search of the peer-reviewed literature for cervical vertebral disc replacement was performed for the period of August 
2011 through September 2013. Findings in the recent literature do not change the above conclusions. Therefore, the 
policy statements are unchanged.

2011 Update:
Criterion 1:  Three devices have now received premarketing approval (PMA) from the FDA for marketing in the U.S. 
Besides the Prestige® device, Medtronic, Inc. has also been granted a PMA for the Bryan® device as of May 12, 2009. 
The labeling specifies that recipients should have received and failed at least 6 weeks of nonoperative treatment prior 
to implantation. The ProDisc™-C Total Cervical Disc Replacement (Synthes Spine) received an initial PMA in 
December of 2007, with a supplemental approval in April 2008 extending the shelf life of the device to two years. The 
devices were given approval on the condition that the manufacturers must conduct post-approval evaluations at 7 years 
to establish long-term safety and effectiveness.

Criterion 2: Study results have been published for both the ProDisc®-C system and the Bryan® device. The study 
design, outcomes measures, and methods of the ProDisc®-C trial were very similar to those used in the trial of the 
Prestige® (Murrey et al, 2008).  That is, this was a multicenter, randomized, controlled study (n=209) with a non-
inferiority design, with a 24-month follow-up. The reported results met the non-inferiority margin (10%) through the 
follow-up period. Clinical outcomes between the study group (ACDR) and the control group (ACDF) were similar, with 
no significant differences between groups. Secondary surgical procedures were more common in the ACDF arm. The 
Bryan® Cervical Disc trial was reported by Heller et al (2009). The study design was similar to those of the Prestige® 
and ProDisc®-C devices and involved 582 subjects. The follow-up period was 24 months, which saw a significant loss 
of data from non-participation. This study reported superior results in the ACDR arm based on composite endpoint 
measurement with lower neck pain scores. While the results of the studies permit conclusions that ACDR is not inferior 
to ACDF in the short term, the results must be considered in the context that neurological assessments were not 
recorded in a blinded fashion, which could introduce bias in favor of disc replacement.

Criteria 3-4:  The available evidence for safety of ACDR suggests that the risk of complications intraoperatively and 
perioperatively is somewhat greater in ACDR compared with ACDF, but the difference is not significant. The risk for 
secondary surgery is higher in ACDF based on the studies, but not to a degree which would favor one procedure over 
another. The FDA has specified that the device manufacturers must continue to assess safety and effectiveness data 
to 7 years. The evidence suggests that ACDR is safe and effective in the short term. Longer term data is needed to 
confirm whether ACDR is effective in reducing degenerative disc disease at levels adjacent to the index level. So far, 
there have been reports of degeneration in patients who have had ACDR, but the percentage of patients who 
experience degenerative disc disease (DDD) at adjacent levels appears to be higher in ACDF patients. Conversely, 
there are reports of auto-fusion of devices over time attributable to heterotopic bone formation, but it is unclear what 
percentage of time this may be expected to recur owing to the lack of longer-term follow-up. Richards et al (2011) 
reports that word of complications such as ossification, device migration and spontaneous fusion of prosthetic devices 
is growing. The authors also state that the evidence so far has not convincingly demonstrated the effect on adjacent 
segment disease. Garrido and colleagues (2010) have followed a cohort of 47 patients who received the Bryan® disc 
as part of a randomized, controlled trial, and report that results at 48 months continue to compare favorably to ACDF 
with no degradation of functional outcomes. A follow-up study by Jawahar et al (2010) found that 16% of ACDR patients 
and 18% of ACDF patients developed DDD at adjacent levels in a median 37-month follow-up period. A 2010 
technology assessment overview adopted by the American Academy of Orthopedic Surgeons Board of Directors 
determined that the available evidence was mainly inconclusive when specific questions were framed as to outcomes 
measures comparing ACDR to ACDF. Five-year outcomes data on the Prestige® were reported by Burkus and 
colleagues (2010). Outcomes measures were improved and sustained at 5 years in both groups, and patients from 
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both groups required additional surgery for DDD at adjacent levels, but overall patients in the control group had higher 
rates of revision surgery.

Criterion 5:  ACDR using FDA approved devices is being utilized increasingly outside of the investigational settings.

2009 Update:
A search of the peer-reviewed literature was performed for the period of October 2007 through October 2009. Although 
preliminary data is encouraging, the long-term safety and effectiveness of cervical disc arthroplasty has not been 
established. Evidence to date has not shown a beneficial effect of any cervical disc product on the development of 
adjacent level disease and long-term complication rates with artificial discs remain unknown. In addition, since the 
performance of each disc type may vary, each disc design will require its own long-term studies to evaluate device-
specific performance.

Rationale, 2007:
1.  The technology*  must have final approval from the appropriate U.S. government regulatory bodies:  

The Prestige® ST cervical disc received approval for marketing from the FDA in July of 2007. The Bryan® disc has 
been recommended for approval by the Medical Advisory Panel, with final FDA approval expected by October 2007. 
Both products are made by Medtronic, Inc., but employ different designs and materials. Prestige® is approved for 
"skeletally mature patients for reconstruction of the disc from C3-C7 following single level discectomy for intractable 
radiculopathy and/or myelopathy."  Similar labeling has been recommended for the Bryan® device. Medtronic has 
agreed to conduct a post-approval study to assess the long-term safety and function of the Prestige® device and has 
agreed to remove any statement from their labeling and promotional materials to state or imply that motion retention 
preserves adjacent segments from having disease.

2.   The scientific evidence must permit conclusions concerning the effect on health outcomes:  

The peer-reviewed literature contains a number of studies on the use of artificial cervical discs to treat DDD of the 
cervical spine since 2004. Most of these studies involve small numbers of patients at single sites, and most involve 
randomization of a cohort to treatment with the prosthetic disc or cervical discectomy and fusion. The Prestige® and 
Bryan® are the most extensively reviewed designs. Authors generally report essentially equal improvement of the usual 
outcome’s measures, typically disability indices and subjective reporting by patients, between disc replacement groups 
and fusion groups. Follow-up periods range from 1 to 3 years, with most studies conducted with follow-up over 24 
months. Procedure related complications appear to be rare.

Some follow-up studies have been undertaken to determine if the prosthetic devices allow retention of motion in the 
index space, which has generally proven true. Nabhan and colleagues (2007) undertook a study (n=25) to analyze 
segmental motion after anterior cervical disc replacement (ACDR) and to compare segmental motion and clinical result 
to the gold standard of anterior cervical discectomy with fusion (ACDF). Using radiostereometric analysis over a period 
of up to 24 weeks, the authors reported that spinal segmental motion decreased over time in both ACDR and ACDF 
groups, but the loss of segmental motion was higher in the ACDF group. Significant reductions in neck and arm pain 
was observed in both groups, with no statistically significant difference between the two groups. One study (Mehren, 
2006) describes a high number of cases of heterotopic ossification around the implant (~64%), including a number of 
fusions (9.1%). The author describes the latter figure as "unexpectedly high". The author also reports 50% of the 
observed patients had ossification of grade 2-3, suggesting the rate of spontaneous fusion could go even higher over 
longer-term follow-up. Other authors (Bartels and Donk, 2005; Parkinson and Sekhon, 2005) have also documented 
case reports of spontaneous fusions of the Bryan® disc.

The largest clinical trial published was that of Mummaneni et al (2007). 541 patients with single level cervical disc 
disease and radiculopathy were randomized to either ACDR with a Prestige® device (n=276) or ACDF (n=265). 80% 
of the arthroplasty group and 75% of the fusion group completed the 2-year follow-up period. The authors reported that 
the disc replacement group was associated with improved neurological success, improved clinical outcomes, and a 
reduced rate of secondary surgeries compared with ACDF. Limitations of the study and possible sources of bias include 
lack of blinding of patients and observers, and loss of a significant number of patients to follow-up.

Nearly all of the authors of the studies on cervical disc replacement, as well as reviews from spinal surgery experts, 
caution that although the reported results are encouraging, further study with longer follow-up periods are needed. Due 
to the limitations of the studies currently available, the evidence does not permit conclusions regarding the effect of the 
procedure on health outcomes.

3.  The technology must improve the net health outcome:  
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The short-term results documented from the studies to date are encouraging, but most authors agree they are 
preliminary. Experts such as Goffin (2004), Hacker (2005) and Peng-Fei (2006) have stated that at least 5-year follow-
up periods are needed before the performance of these devices can be determined. Furthermore, the issues of 
heterotopic ossification with spontaneous device fusion needs to be addressed, for if a significant number of the devices 
fuse in the long term, the purpose of their use in order to maintain segmental motion is defeated. There is therefore 
insufficient evidence to determine if there is improvement in net health outcomes.

4.  The technology must be as effective as any established alternatives:  

ACDR is being proposed as an alternative to ACDF in treating patients with cervical DDD with radiculopathy or 
myelopathy. The purported advantage is that it maintains segmental motion of the affected segment, which is believed 
to reduce stress on adjacent segments, thereby reducing degeneration in those segments. Although the degeneration 
of adjacent segments does occur following intervertebral fusion, it is not clear whether it is the alteration in the 
mechanics that causes the process, or whether it is the result of the natural disease process. Likewise, it is unclear 
based on the available evidence that the use of prosthetic disc devices will offset that process in the long term. 
Therefore, the evidence does not establish that ACDR is at least as effective as ACDF.

5.  The improvement must be attainable outside the investigational settings: 

A net improvement in health outcomes has not been established in the investigational settings. Therefore, it is not 
possible to determine if a net improvement can be expected outside of the investigational settings.

Benefit Applications
NOTE:  For FEP business, check the member's contract for benefits.

Provider Guidelines
Preauthorization is required to determine appropriateness and medical necessity for treatment. Providers 
should submit preauthorization requests online at provider.carefirst.com or call 1-866-773-2884 (1-866-PRE- AUTH)

Cross References to Related Policies and Procedures
7.01.032          Percutaneous Vertebroplasty, Kyphoplasty and Sacroplasty, Policy
7.01.088          Vertebral Disc Replacement/Lumbar Disc Prosthesis, Policy
7.01.096          Dynamic Spinal Stabilization, Policy
7.01.101          Percutaneous Intervertebral Thermal Annuloplasty Procedures for Low Back Pain, Policy
10.01.013A      Medical Record Documentation Standards, Procedure
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