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Medical Policy Reference Manual
Medical Policy

7.01.088 Vertebral Disc Replacement / Lumbar Disc Prosthesis
Original MPC Approval:  04/27/2005
Last Review:                   09/01/2022
Last Revision:                 01/01/2023 

Description
Degenerative disc disease (DDD) of the spine is a quite common condition that may be initiated by traumatic injury or 
can occur as a part of the aging process and may progress over time. With advancing age, the lumbar 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 spine, and patients can experience 
positional pain of varying intensity while sitting, bending, lifting, or twisting and may also incur disability. In addition, 
DDD can cause numbness and tingling in the lower extremities and weakness in the leg muscles. Although most 
patients with DDD are successfully treated conservatively with medication, exercise, and physical therapy, some 
become chronically plagued by pain and disability, and one of several possible surgical interventions may be required.

Total vertebral disc replacement has been proposed as a surgical alternative for patients whose disease has not 
progressed too far, where only one segment is affected, and where there is no significant facet joint disease. 
Proponents of vertebral disc replacement surgery claim that it allows for a higher degree of natural flexibility, decreases 
the incidence of adjacent segment degeneration, reduces complications, and allows for an earlier return to full function 
as opposed to discectomy and fusion of the adjacent vertebrae.

Policy
Total vertebral disc replacement with an FDA-approved lumbar disc prosthesis may be considered medically 
necessary for patients who meet the following criteria:

• Are skeletally mature (age 18 years and older)
• Have degenerative disc disease (DDD) at only one level in the lumbar spine from L4-S1 confirmed by radiographic 

studies;
• Have no more than 3 mm of spondylolisthesis at the involved level;
• Have chronic pain and functional impairment that has failed to improve with a minimum six months of conservative 

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

• No active systemic infection or infection localized to the site of implantation;
• No osteoporosis of the lumbar spine;
• No bony lumbar spinal stenosis;
• No anatomical deformity or malignancy at affected level
• No previous lumbar spinal surgery at the affected level
 
Vertebralareisc replacement at more than one level or in patients who do not meet the above criteria is considered 
experimental / investigational as it does not meet TEC criteria # 1 - 5.

Policy Guidelines
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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.

Update 2022:
A search of peer-reviewed literature was performed for the period of February 2020 through March 2022. In April 2020, 
the ProDisc-L Total Disc Replacement indication was expanded by the FDA for degenerative disc disease up to 2 
consecutive levels to include patients that are skeletally mature, that have no more than Grade 1 spondylolisthesis at 
the involved level and have failed at least six months of conservative treatment prior to implantation. 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: Are skeletally mature (age 18 
years and older), Have degenerative disc disease (DDD) at only one level in the lumbar spine from L4-S1 confirmed 
by radiographic studies, Have no more than 3 mm of spondylolisthesis at the involved level, Have chronic pain and 
functional impairment that has failed to improve with a minimum six months of conservative treatment including ALL of 
the following: Physical therapy/rehabilitation and pain management (e.g., medications, injections), No active systemic 
infection or infection localized to the site of implantation, No osteoporosis of the lumbar spine, No bony lumbar spinal 
stenosis, No anatomical deformity or malignancy at affected level, No previous lumbar spinal surgery at the affected 
level.” Findings in the recent literature do not change the experimental /investigational conclusions on vertebral disc 
replacement using a lumbar disc prosthesis. 

Update 2020:
A search of peer-reviewed literature was performed for the period of March 2018 through February 2020. Findings in 
the recent literature do not change the conclusions on vertebral disc replacement using a lumbar disc prosthesis. 
Therefore, the policy statements are unchanged.

Update 2018:
A search of peer-reviewed literature was performed for the period of February 2016 through February 2018. Findings 
in the recent literature do not change the conclusions on vertebral disc replacement using a lumbar disc prosthesis. 
Therefore, the policy statements are unchanged.
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Update 2016:
A search of peer-reviewed literature was performed for the period of February 2014 through January 2016. Findings in 
the recent literature do not change the conclusions on vertebral disc replacement using a lumbar disc prosthesis. 
Therefore, the policy statements are unchanged.

Update 2014:
A search of peer-reviewed literature was performed for the period of September 2011 through January 2014. Findings 
in the recent literature do not change the conclusions on vertebral disc replacement using a lumbar disc prosthesis. 
Therefore, the policy statements are unchanged,

The CharitéTM device has been withdrawn from the market.

Update 2012:
A search of peer-reviewed literature was performed for the period of January 2010 through December 2011. Findings 
in the recent literature do not change the conclusions on vertebral disc replacement using a lumbar disc prosthesis. 
Therefore, the policy statements are unchanged.

Update November 2009:
1.  The CharitéTM and the ProDisc-L® remain the only two FDA-approved devices for lumbar intervertebral disc 
replacement (LIDR). Both manufacturers were required as a condition of approval to conduct post-approval studies to 
evaluate the long-term safety and effectiveness of their respective products.

2.  Guyer and colleagues (2009) have reported five-year outcomes follow-up data from the original cohort of patients 
(n=375) who were randomized to receive treatment for lumbar DDD using either a Charité device or fusion with a BAK 
cage and bone graft. Outcomes measures included Oswestry Disability Index (ODI), visual analog pain scores (VAS), 
SF-36 health questionnaires, and clinical success. Clinical success was defined as an ODI improvement >/= 15 points, 
no device failure, absence of major complications, and maintenance or improvement in neurological status. Of the first 
three, the authors report that at all intervals the Charité group demonstrated superior results compared to the BAK 
group. At 5 years, however, there were no significant differences on outcomes measures. There were seven device 
failures in each arm. A major limitation of the study is the loss of data. This was a multicenter trial that involved some 
14 sites, 6 of which declined participation in the five-year study, which reduced the number of eligible patients by 90. A 
total of 160 patients completed the five-year evaluation, including 90 Charité, 43 BAK, and 27 patients who were non-
randomized "training" cases. This is less than half the original cohort. The authors concluded that at the end of the five-
year evaluation period, the outcomes data continued to support the conclusion that LIDR with the Charité was not 
inferior to anterior discectomy and fusion of a single lumbar segment using a BAK cage.

David (2007) has reported on a retrospective review to determine long-term clinical results of 106 patients who received 
a Charité LIDR after 10-16 years. 82.1% (n=87) of patients reported good to excellent clinical outcomes. Eighty six of 
96 patients who had been working prior to surgery had returned to work. 90.6% of implanted devices were still mobile. 
Eight patients had required fusion. There were 5 cases (4.6%) of facet arthrosis, 3 cases (2.8%) of subsidence, 3 cases 
(2.8%) of adjacent level disease, and 2 cases (1.9%) of core subluxation. The author concluded that the rate of adjacent 
level disease was lower as compared to reports for lumbar fusion, and that clinical outcomes were excellent overall.

Another randomized study by Zigler et al (2007) reported 24-month follow-up results from the FDA-sanctioned study of 
the ProDisc-L® device as compared with circumferential fusion in a cohort of 236 patients. Although this was designed 
as a non-inferiority study, the authors concluded that the ProDisc-L's performance was superior to that of the fusion 
based on ODI improvement (91.8% vs 84.5% respectively). Of these, 77.2% and 64.8%, respectively, experienced an 
improvement in ODI of >/= 15%. Neurologic success was 91.8% vs 81.4% for the control group, with significantly higher 
scores on the SF 36 for the study group. At 24 months, the reported outcomes measures resemble those for the Charité 
device. At longer term, the differences in outcomes between the prosthetic disc and the fusion were not significant by 
the same measures.

A factor complicating interpretation of the results is a lack of blinding for assessors and patients, which can introduce 
bias that would favor the "new" procedure. Another source of bias is the financial relationship that exists between the 
researchers and the manufacturers of the devices they are studying. Conflicts of interest cannot be entirely ruled out in 
such situations. Finally, most of the long-term studies were retrospective in nature, and did not include a control group.

3 - 5. Researchers have documented late complications of LIDR, including device subsidence, device migration, facet 
joint degeneration, and device wear (Punt et al, 2008; David, 2007). Such complications do not appear to be frequent 
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in the 5–10-year post-operative period. The percentage of patients reporting good to excellent outcomes from LIDR 
appears to be in the range of the known success rates for single level fusion. Long-term reports indicate that patients 
may experience adjacent level degeneration, but the rate is less than that historically seen with fusion. Huang et al 
(2006) in a retrospective chart review suggest that adjacent level degeneration in post-LIDR patients is more likely to 
occur (34%) in patients with motion of less than 5 degrees. Resnick and Watters comment that there is little if any 
evidence to support the hypothesis that adjacent segment degeneration is an important clinical entity. 

Examination was made of rates of reoperation following placement of a Charité device as well as comparison to results 
of studies assessing reoperation rates following spinal fusion. The David study from 2007 reported a reoperation rate 
of 10.3% (n=106). The U.S. Charité IDE approval study (McAfee et al, 2006) reported a reoperation rate of 8.8% over 
2 years or more of follow-up. Retrospective cohort studies of reoperation rates following spinal fusion show higher 
percentages according to studies by Martin et al (2007) and Malter et al (1998) reporting 14% and 15% respectively.

Questions remain regarding durability of the FDA approved devices, but long-term data addressing this concern is 
sparse and will not be available for several more years. However, some conclusions can be drawn that the artificial 
disc devices may be suitable for skeletally mature patients whose degenerative disease is confined to one lumbar level, 
without significant spondylolisthesis, who has not responded to at least six months of conservative care. CareFirst 
therefore considers the procedure medically necessary for these patients. As Resnick and Watters (2007) report, 
however, there is no evidence to suggest that disc replacement results in better short- or long-term functional outcomes 
than fusion. The advantage to the preservation of spinal motion with the prosthetic disc is to reduce adjacent 

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

So far, the FDA has approved two lumbar prosthetic disc replacement devices for U.S. distribution. The CharitéTM 
artificial disc (DePuy Spine, Inc.) was approved in October 2004 for use in skeletally mature patients with single level 
degenerative disc disease from L4 to S1 who have had no relief from low back pain after six months of nonsurgical 
therapies, and who have no more than 3 mm of spondylolisthesis at the involved level. It consists of an unattached 
plastic central core sandwiched between two metallic endplates that attach to the vertebrae by means of small pegs. 
The plastic center is free to move about between the endplates. More recently the Prodisc-L® device (Synthes) received 
FDA approval in August 2006, for similar labeled indications. With the Prodisc-L®, the spacer is a plastic dome-shaped 
core attached to the metal lower endplate, which articulates with a metal cup within the upper endplate. This is referred 
to as a "semi-constrained" design, whereas the CharitéTM is said to have an "unconstrained" design.

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

The earliest study (Hochschuler et al) reported that in a series of 56 consecutive patients treated with the CharitéTM, 
implanted using the anterior interbody technique, the group showed a significant improvement in both VAS symptom 
scales and Oswestry scores through a 12-month postoperative period. Blumenthal et al reported similar results from a 
consecutive case series of 57 patients. The largest study was that used for purposes of obtaining PMA from the FDA. 
In the only randomized, multicenter study published to date for the CharitéTM (n=304), 205 patients were randomized 
to receive the CharitéTM disc replacement, and 99 to be treated by BAK fusion. The results of the study seemed to 
indicate that patients experienced equivalent or better resolution of symptoms and improvement of disability scores 
using the CharitéTM in a population with lumbar degenerative disc disease (DDD) who had failed conservative treatment. 
In this study, the fusion group served as the control (Geisler et al). 

Two contributing researchers in this study published results of their respective centers extended to 24 months. Both 
authors (Guyer and McAfee) reported that both the CharitéTM and BAK fusion groups showed statistically significant 
improvements in pain and disability index scores, and comparable rates of complications. The multicenter study was 
powered as a non-inferior type of study, designed to show that the CharitéTM device was not inferior in outcomes to that 
of conventional fusion. The study has been criticized by expert reviewers in the spine surgery specialty however, as 
the BAK fusion technique is one that is no longer used because of inferior outcomes to other techniques. At the time 
the study was initiated, the BAK fusion using bone grafting from the iliac crest was the only cage-fusion technique in 
widespread use. There have been no studies that have compared the CharitéTM implant to spinal fusion using bone 
morphogenetic protein (BMP), which has been reported to improve patient outcomes (Dimar et al, 2006).

Considering that the CharitéTM disc has been used in Europe for twenty years, there is little data available focused on 
its long-term functionality. Lemaire et al (2005) reported on 100 patients with implants over a minimum of 10 years. The 
authors state that 62 had an "excellent" outcome, 28 a "good" outcome, and 10 a "poor: outcome. 91.5% of those 
eligible to return to work did so. The authors concluded that these results compared favorably with results described 
for lumbar fusion. Putzier and colleagues (2006) reported on the long-term (17 year) results of a group of 53 patients, 
using the Oswestry disability index (ODI), visual analog pain scale (VAS), overall outcome score and flexion / extension 
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radiographs as outcomes measures. The authors noted implantation of the CharitéTM device resulted in a 60% rate of 
spontaneous ankylosis after 17 years. Reoperation was necessary in 11% of the patients. The authors concluded that 
proof the implanted devices are at least as good as fusion is still missing. A retrospective study by David (2007) the 
results of 106 patients over a range of 10-16.8 years and found that 87 had either an "excellent" or "good" outcome, 
and of 96 who were working before the surgery, 86 had returned to work. Eight patients required fusion. Other 
complications noted within the group included postoperative facet arthrosis (n=5), device subsidence (n=3), adjacent 
level disc disease (n=3), and core subluxation of the device (n=2).

The implantation procedure for the prosthetic disc devices involves an anterior approach. Spine surgery experts have 
voiced concerns that necessary reoperations for device migration or mechanical failure would be dangerous, even life-
threatening. This has been addressed in articles published by Wagner et al, and by Leary et al, documenting that 
reoperation through an anterior approach is feasible. McAfee and colleagues have also published an analysis of a 
group of 52 patients who had received a CharitéTM device requiring reoperation, out of a total study group of 589. The 
authors reported that a third of those received a replacement device, and two-thirds were successfully converted to 
spinal fusion. The authors also discuss that reoperations made necessary because of device migration tend to occur 
because of improper device sizing and/or placement.

Another concern that has been raised concerns the deterioration of the plastic parts of the implant. Kurtz and colleagues 
(2007) analyzed 21 CharitéTM implants that had been removed from 18 patients who had been converted to fusion. The 
devices had been removed for pain in all cases, for various reasons, including subsidence, device migration, core 
dislocation, internal device fracture, end plate loosening, and osteolysis. The implants had been in place for a range of 
1.8 to 16 years, with an average of 7 years. The researchers used MicroCT scanning and microscopy to analyze for 
cracks in the polyethylene core and damage to the dome and rim. The report describes various patterns of cracks in 
the polyethylene cores and fractures and cracking of the rim. The authors noted evidence of increasing wear with 
implantation time.

The ProDisc® has been in use in Europe for the CharitéTM. A number of studies have been published in the peer 
reviewed literature, most of them addressing short term outcomes of small groups of patients. Zigler et al (2003) 
reported on a group of patients (n=39), 28 of which received a ProDisc® implant against 11 controls who underwent 
360° fusion. The postoperative follow-up period was only six months; the authors reported that the arthroplasty group 
had a shorter hospital stay, a greater reduction in Oswestry disability questionnaire scores, and improved ambulatory 
and recreational activity. The study was neither randomized nor blinded. Zigler reported similar results in 2004 from the 
same cohort with additional patients that had been treated since the previous study (n=78). Tropiano and associates 
(2003) reported on a series of 53 patients who received a ProDisc® after having previously undergone lumbar surgery, 
stating that 90% of them achieved satisfactory results on VAS pain scores and ODI at minimum one-year follow-up. 
Tropiano also published a report of longer-term outcomes in 2005, on a group of patients (n=55) who received ProDisc® 
between 1990 and 1993, and who were still available for follow-up at a range of from 7 to 11 years. 41/55 had good-
to-excellent results in pain and disability scores, 14 had a poor result. There were no cases of loosening, migration, or 
mechanical device failure of the ProDisc® in this study. A number of additional, short-term studies (Chung, Schroven, 
Stieber, Bertagnoli, and Delamarter) have documented similar results, and these results are close to those reported for 
the CharitéTM.

Although the non-inferiority study by Geisler et al led to the approval for marketing of the CharitéTM, this study has been 
criticized by experts in spinal surgery. Rosen, for example, has commented that the device was "compared to a failed 
procedure that was considered by most surgeons a failure at the time the study was implemented...So, instead of 
revising the protocol to eliminate this large fault, and slow down time to market, the study just went ahead anyway with 
this inherent, known, bias."  Other reviewers (Mirza, 2005; Zindrick and Lorenz, 2005) have authored similar opinions 
in peer-reviewed publications, arguing that the reference procedure (fusion using a BAK cage) is an inappropriate 
control group. The lack of blinding was also an issue in this study, which introduces a strong possibility that patients in 
the follow-up period could have a pre-conceived notion of the superiority of the artificial disc, which in turn would tend 
to skew the findings in favor of the disc. Mirza interprets the reported clinical success rates as "low" for both groups in 
the study. Neither of these retrospective studies are designed to be direct comparisons with long-term outcomes of 
spinal fusion techniques.

Although both the CharitéTM and ProDisc® devices have shown promising short-term outcomes, a number of experts 
in spinal surgery have gone public with their cautionary statements regarding their adaptation to everyday practice. Dr. 
Charles Rosen, for example, has been an outspoken critic of the CharitéTM device, citing that the device does not 
replicate the natural spinal motion, and opining that FDA should recall the device based on serious flaws in the study 
that was used as a basis for its marketing approval. Dr. Rosen is Founding Director of the Spine Center of the University 
of California at Irvine. Dr. John Peloza, Director of the Center for Spine Care in Dallas, TX has also commented on the 
artificial intervertebral discs as compared to spinal fusion surgery. He stated the modern methods of spinal fusion 
surgery have improved patient outcomes and predictability, and writes that in single level spinal fusions, most patients 
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do not have decreased flexibility. Even in multilevel fusions there may be a slight loss of flexibility that is not usually 
clinically significant. But he characterizes disc replacement surgery as an immature technology and not fully developed, 
and the long-term data for disc replacement is unknown. Dr. Peloza has offered opinions on the two FDA-approved 
devices. He believes that reoperation is inevitable due to the eventual failure of the polyethylene core present in both 
devices, and that their design will cause increased loading on the facet joints, leading to facet joint pain.

3.  The technology must improve the net health outcome:  

Whether these prosthetic lumbar discs can improve the net outcomes of patients with DDD can only be determined by 
their performance over time. Long-term retrospective studies on both the CharitéTM and the ProDisc® are few in 
number. The Lemaire study suggests that the implant performs comparably to fusion over the long term but does not 
address whether it offers any clear advantage, considering that the prosthetic disc was developed to maintain a more 
natural spinal segmental motion so as to arrest or retard the tendency for disc generation in segments adjacent to the 
index. Nor does the Lemaire study describe the process by which the patients were selected, suggesting the possibility 
of reviewer bias. The Putzier study concluded that outcomes indicating there was any advantage to the use 

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

The alternative to implantation of an artificial disc is a spinal fusion procedure. The non-inferiority studies for the 
CharitéTM and ProDisc® have demonstrated short-term outcomes comparable to spinal fusion techniques. There have 
been no studies that have compared artificial discs to newer and improved fusion procedures such as minimally invasive 
techniques or those that employ LT-Cages and bone morphogenetic protein grafts. The outcomes of disc replacement 
surgery have been documented over the short term. Of the few long-term reviews that have been published, the 
Lemaire study did not address whether the CharitéTM device offset the development of adjacent level disease. The 
David study cites 3 cases of adjacent level disease among the findings. Peloza has commented that the CharitéTM 
device is a "poor alternative to modern spinal surgery."  Peloza also has described the results documented in the non-
inferiority study of the ProDisc® as "disappointing".

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

Short-term improvements in symptom relief and disability have been reported in the investigational settings. There is 
little data, however, on how well these devices will perform in the long-term. As Dr. Charles Burton has commented, 
however, based on the FDA-approved indications, very few patients would meet these criteria, and poor patient 
selection is likely to result in suboptimal outcomes. Based on the lack of long-term data, and the unanswered questions 
regarding the issues of device wear, adjacent-level deterioration, and overloading of facet joints, there is a lack of 
evidence pointing to overall improvement outside of the investigational setting.

2005
In October of 2004, the FDA granted a pre-marketing approval for the ChariteTM lumbar disc prosthesis for skeletally 
mature patients with DDD at one level from L4-S1, with no more than 3 mm of spondylolisthesis at the affected level, 
and who have failed conservative treatment for at least six months. In its approval letter, the FDA recognized that the 
long-term safety and effectiveness of the device are unknown, and that the manufacturer is to conduct a post marketing 
study of some five years duration. The FDA's marketing approval was based primarily on a multicenter, non-inferiority 
type of study, designed to show that lumbar disc replacement is not less effective than spinal fusion surgery.

Even though the device has been in use in Europe for over a decade, there is little published data available on the 
long-term effectiveness of the treatment. Short term outcomes are promising in terms of relief from pain and disability, 
but patient populations studied have been limited. There are few data available on the long-term success of the 
treatment, too little to permit reliable conclusions on the effect on patient outcomes. Furthermore, the non-inferiority 
study comparing disc replacement to spinal fusion is promising, but these data are considered preliminary. Additional 
time will be needed before it can be said with certainty that lumbar disc replacement is at least as effective as spinal 
fusion. Finally, there is no data to compare vertebral disc replacement to the less invasive alternative such as 
percutaneous discectomy or intradiscal electro-thermotherapy.

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

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

Cross References to Related Policies and Procedures
7.01.100            Cervical Vertebral Disc Replacement, Policy
10.01.013A        Medical Record Documentation Standards, Procedure
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