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Abstract 
 

The two main routes of medical device approval through the Food and Drug 

Administration are the premarket approval process (PMA), which requires clinical trials, and the 

510(k) premarket notification, which exempts devices from clinical trials if they are substantially 

equivalent to an existing device.  Recently, there has been growing concern regarding the safety 

of devices approved through the 510(k) premarket notification.  The PMA decreases the potential 

for device recalls, however, it is significantly more costly and time-consuming.   

Investors and medical device companies are only willing to invest in devices if they can 

expect to recoup their investment within a timeline of roughly seven years.  Our study utilizes 

financial modeling to assess the financial feasibility of approving various orthopedic medical 

devices through the 510(k) and PMA processes.  The expected time to recoup investment 

through the 510(k) ranged from 0.585 years to 7.715 years, with an average time of 2.4 years, 

while the expected time to recoup investment through the PMA route ranged from 2.9 years to 

24.5 years, with an average time of 8.5 years.  Six out of the thirteen orthopedic device systems 

analyzed would require longer than our seven year benchmark to recoup their investment costs 

through the PMA.  With the 510(k) premarket notification, only one device system would take 

longer than seven years to recoup its investment costs. 

Although the 510(k) premarket notification has demonstrated safety concerns, broad 

requirements for PMA approval may limit device innovation for less-prevalent orthopedic 

conditions.  As a result, new approval frameworks may be beneficial.  Our report demonstrates 

how current regulatory policies can potentially influence orthopedic device innovation. 
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Glossary 

FDA – Food and Drug Administration 

PMA – Premarket Approval 

510(k) - Food, Drug, and Cosmetic Act Section 501(k), Pre-Market Notification 

U.S. – United States 
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Introduction 

With a market size estimate of over $133 billion in 2016, the United States medical 

device market is a multi-billion dollar industry (1).  The Food and Drug Administration (FDA) is 

responsible for regulating medical devices sold in the United States.  Currently, the two main 

routes of medical device approval are the premarket approval (PMA) process, which requires 

clinical trials, and the less-rigorous 510(k) premarket notification route, which exempts devices 

from clinical trials if they prove to be “substantially equivalent” to an existing device(2).  Class 

III (high risk) devices are subject to PMA approval while Class I and Class II (low to moderate 

risk) devices go through less stringent approval requirements (3). 

The 510(k) premarket notification is an expedited process that allows for approval should 

a device be “substantially equivalent”, or at least as safe and effective, as a legally marketed 

device (2, 3).  This process was designed to fast-track iterations that were readily able to be 

demonstrated as at least as safe and effective on previously approved products in order avoid 

costly, time-consuming clinical studies (3).  Although this process allows medical device 

innovations to reach patients promptly, safety issues have emerged (4, 5).   Devices approved 

through the 510(k) route have been shown to result in an 11.5-fold increased risk for recall when 

compared to the PMA-approved devices.  This factor becomes 3.5, 13.2, and 8.5 when recalls are 

stratified as having a FDA-determined “reasonable,” “remote,” or “not likely” probability to 

cause adverse health consequences, respectively (4).  Furthermore, up to ¼ of high-risk devices 

are approved through 510(k) review (6). 

Unless a device qualifies for the Humanitarian Device Exemption, used for devices that 

treat or diagnose diseases that affect fewer than 4,000 individuals per year in the United States, 

the only other device approval pathway available is the PMA (2, 3).  Unlike the 510(k), PMA 

approval requires clinical evidence, usually on the level of randomized clinical trials or 

prospective data compared with historical controls, before approval is granted (2, 3).  As a result, 

devices approved through the PMA are less likely to be recalled (4, 5).  Although this route 

decrease the potential for device recalls, it is also associated with significantly higher costs and 

submission-to-approval timelines (6, 7).  These concerns have led medical device manufacturers 

to ask for more streamlined FDA processes to avoid excessive costs and delays in order to 

preserve innovation and keep the United States competitive in the global medical device 

marketplace (7, 8). 
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The majority of orthopedic medical devices are used in joint replacement or fracture 

management procedures, with projected U.S. markets of $10.3 billion in 2018 and $4.3 billion in 

2015, respectively (9, 10).  However, the market size of various devices within these categories 

can vary drastically (11). 

While previous studies have assessed the safety and costs of the 510(k) and PMA 

approval processes (4-7, 12), no study, to our knowledge, has addressed the economic feasibility 

of approving various devices through these two routes.  Most medical device companies, similar 

to companies and investors in other industries, would only be willing to invest in the upfront 

costs of medical device innovation and approval if they could recoup their investment within 

seven years (13-18).  Utilizing financial modeling, our study assesses the financial feasibility of 

approving orthopedic medical devices through the 510(k) and PMA processes.  We hypothesize 

that several small-market orthopedic devices will not be financially viable via PMA approval due 

to the large market size needed to cover the increased costs associated with the PMA and the 

relative rarity of these procedures. 

 

Materials and Methods 

Medical Device Categorization 

 Medical devices are approved through the FDA as systems.  Our analysis focuses on a 

representative collection of orthopedic medical device systems and their respective financial 

approval feasibility based on time to recoup an initial investment.  The majority of orthopedic 

devices are used in joint replacement or fracture management procedures.  Orthopedic devices 

used in joint replacement include hip, knee, shoulder, wrist, and finger arthroplasties while 

fracture management devices include plates, screws, pins, spinal fixation devices, and others 

(19).  However, the usage of these device types varies drastically based on anatomical location 

(11).  Because of these variations, we divided orthopedic devices in our study first by the 

procedure type (joint replacement, fracture management, spinal fusion) and then by anatomical 

location (Hip & Thigh, Knee & Lower Extremity, Shoulder & Upper Extremity, Spine).  This 

resulted in a selection of 13 medical device systems for analysis (Table 1). 
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Statistical Model 

For each medical device system categorized, we used the following statistical model to 

determine the length of time it would take a medical device company to recoup the investment 

from either the PMA or 510(k) route after FDA submission. 

 

𝑇𝑖𝑚𝑒 𝑡𝑜 𝑅𝑒𝑐𝑜𝑢𝑝 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 =  
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐶𝑜𝑠𝑡

𝑈𝑛𝑖𝑡 𝑅𝑒𝑣𝑒𝑛𝑢𝑒
𝐷𝑒𝑣𝑖𝑐𝑒 − 𝑈𝑛𝑖𝑡 𝐶𝑜𝑠𝑡

𝐷𝑒𝑣𝑖𝑐𝑒 ×
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐷𝑒𝑣𝑖𝑐𝑒𝑠 𝑆𝑜𝑙𝑑

𝑌𝑒𝑎𝑟

+ 𝐹𝐷𝐴 𝐴𝑝𝑝𝑟𝑜𝑣𝑎𝑙 𝑇𝑖𝑚𝑒 

 

The difference between unit revenue per device and unit cost per device provides unit 

profit per device.  The unit profit per device, when multiplied by the number of devices sold per 

year for each system, gives the total profit per year for each medical device system.  The PMA or 

510(k) concept-to-market investment cost divided by the total profit per year provides the 

number of years, after FDA approval, a company could expect to sell their product before 

recouping its investment.  This figure, when added to the average FDA submission-to-approval 

time for either the 510(k) or PMA, provides the expected time to recoup investment costs for 

each medical device system after submission to the FDA. 

The expected time to recoup investment was assessed relative to a seven year return 

benchmark, a commonly used length of time that investors target to either realize their 

investment or execute an exit strategy (13-18).  

 

Data Points 

Investment Cost 

The total concept-to-market cost for medical device companies to develop and approve a 

device through the PMA and 510(k) routes was used to represent investment cost and has been 

previously determined (7).  The average total concept-to-market cost of PMA approved devices 

is $94 million, with $75 million spent on FDA-related activities, while the average total concept-

to-market cost of 510(k) approved devices is $31 million, with $24 million spend on FDA-

related activities (7).  In these figures, product testing and clinical studies were considered FDA-

related.  
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Unit Revenue per Device 

The purchasing price that a Level I Trauma Center teaching hospital paid medical device 

companies was used to approximate the revenue per unit sold for each medical device system.  

The price points reflected amounts paid during the 2014 calendar year. 

 

Unit Cost per Device 

Cost per unit sold for each device system was estimated using gross margins.  Gross 

margins, defined as the difference between total sales revenue and cost of goods sold (COGS) 

divided by total sales revenue, represents the proportion of revenue that a company retains after 

accounting for the costs of producing a good (20, 21).  The costs of goods sold represents the 

variable and fixed costs directly associated with the sale of a good, including material costs, 

labor costs, shipping costs, and others (20). 

 

𝐺𝑟𝑜𝑠𝑠 𝑀𝑎𝑟𝑔𝑖𝑛 =
𝑅𝑒𝑣𝑒𝑛𝑢𝑒 − 𝐶𝑜𝑠𝑡 𝑜𝑓 𝐺𝑜𝑜𝑑𝑠 𝑆𝑜𝑙𝑑

𝑅𝑒𝑣𝑒𝑛𝑢𝑒
 

 

By rearranging the equation, we are able to solve for the cost of goods sold, equivalent to 

the unit cost/device, with unit revenue/device and gross margin data.  Unit revenue per device 

was determined as described above. 

Gross margin:  To determine the gross margin for orthopedic medical devices, net sales 

and cost of sales data for the top 10 largest orthopedic medical device companies were first 

curated from publicly available company filings from the U.S. Securities and Exchange 

Commission (22).  The gross margin for each company was calculated for each year from 2010 

to 2014.  Because gross margin can vary drastically by industry, we only analyzed orthopedic 

medical device companies that predominantly created orthopedic medical devices (20, 21).  For 

this reason, Johnson & Johnson (pharmaceuticals, consumer health products) and Medtronic 

(52% cardiac and vascular devices), which create products outside of the orthopedic device 

industry, were excluded from the gross margin analysis.  In addition, because our analysis is 

confined to the FDA and U.S. approved devices, companies based outside of the U.S. were 

removed.  As a result, Smith & Nephew, a British-based company, was excluded.  Arthrex, a 

private company without publicly available gross margin information, was also excluded. 
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Gross margin for the remaining six companies was averaged across each year from 2010-

2014 to create the average gross margin for devices sold in the orthopedic medical device 

industry (73.6%; Table 2).  With the average gross margin for orthopedic medical devices and 

unit revenue per device data points, we calculated the unit cost per device for each orthopedic 

device system. 

The difference between unit revenue per device and unit cost per device provided us with 

unit profit per device (Table 3). 

 

Number of Devices Sold per Year (Market Size) 

The number of units that a device company could expect to sell per year was determined 

by multiplying the total number of procedures that utilize a specific device per year in the United 

States by the market share a company could expect to capture (Table 3). 

The total number of procedures per year associated with each medical device system was 

curated from the Healthcare Cost and Utilization Project of the Department of Health and Human 

Services (Table 3) (23).  Queries were performed using ICD-9-CM procedural codes for 2012, 

the most recent year with available data. 

Expected market share was determined by averaging the world-wide market share for the 

Top 10 orthopedic medical device companies in sales (8.77% per company) (24). 

 

FDA Approval Time 

The average submission to approval time for devices through the 510(k) for fiscal year 

2010 was 4.5 months, while the average submission to approval time for devices through the 

PMA route was 27 months over the same time period (25). 

 

Results 

Our results are summarized in Table 3.  The unit profit per device varied from $913.41 

for the Radial Plate System to over $6000 for the Anterior Lumbar Plate System.  Furthermore, 

the total number of procedures per year associated with each medical device ranged from just 

above 24,000 for the Reverse Shoulder Replacement to over 600,000 for the Knee Implant.  

From this data, total expected profit per year ranged from around $4 million for the Radial Plate 
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System to almost $150 million for the Knee Implant.  Joint replacement devices had a higher 

average expected profit per year ($63.7 million) than fracture management and spinal fusion 

devices ($22.4 million and $27.4 million, respectively). 

The expected time to recoup investment through the 510(k) process ranged from 0.585 

years (Knee Implant) to 7.715 years (Radial Plate System) with an average time of 2.4 years.  

For the same set of device systems, the expected time to recoup investment through the PMA 

route ranged from 2.9 years (Knee Implant) to 24.5 years (Radial Plate System) with an average 

time of 8.5 years (Figure 1).   

Six of the thirteen orthopedic device systems we analyzed (Tibial Plate System, Shoulder 

Replacement, Reverse Shoulder Replacement, Radial Plate System, Anterior Cervical Spacers, 

Anterior Cervical Plate System) would require more than 7 years to break even on investment 

costs if required to go through the PMA route.  However, only the Radial Plate System (7.715 

years) would require greater than 7 years to break even if processed through the 510(k).  If 

required to go through the same approval process, a radial plate system would require 8.4 times 

the amount of time to recoup its investment costs when compared to a knee implant. 

 

Discussion 

Because of the high costs and lengthy approval timeline associated with the PMA, broad 

requirements for PMA approval for orthopedic medical devices are likely not financially 

feasible.  While high-volume and high-margin medical device systems will still be able to attract 

investors and innovate within a seven year window, many low-volume and low-margin devices 

may run into investment hurdles.  Each of the seven devices that would take more than seven 

years to recoup investment through the PMA had a market size of less than 150,000 

procedures/year in our model.  The other two devices with a market size in this low range, the 

Anterior Lumbar Plate System and the Interbody Cage System, were buoyed by having the two 

highest calculations for profit/unit sold.  Low-volume devices, such as the reverse shoulder 

replacement, were often more recent creations when compared to the long-standing, high-volume 

hip and knee implants.  These differences may decrease as newer devices gain popularity with 

more surgeons and patients. 

If the PMA approval route was broadly required, large-market devices such as hip and 

knee implants, with market sizes over 400,000 procedures/year, and high-margin spine devices 
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would receive a disproportionate amount of investment funding.  This would result in a dearth of 

innovation to care for less-prevalent orthopedic conditions such as radial plate systems or reverse 

shoulder replacements.  In these situations, patients would suffer not from safety concerns, but 

from the lack of novel device development. 

With a quicker approval process and cheaper associated costs, the 510(k) process is an 

attractive option for medical device companies (6, 7, 25).  Indeed, 88% of orthopedic devices 

cleared in 2012 were approved through the 510(k) (4).  However, the safety of approving devices 

through the 510(k) has been called into question (5, 6, 12). 

With the 510(k), we have a system in which moderate-risk and some high-risk devices 

enter the market because they are “substantially equivalent” to devices cleared years ago.  This 

system unravels, however, if the application of the “substantial equivalence” assumption is 

unsound (3).  Furthermore, substantial equivalence can be compounded all the way back to the 

date that the current approval framework was established in 1976, allowing some products to be 

grandfathered into the market without ever having been assessed for safety or effectiveness (26).   

Schemes for new frameworks have been varied, with proponents arguing for increased 

post-market monitoring (3), increased regulation (5), as well as considerations to ensure a 

healthy climate for innovation (3, 7, 25).  With this uncertainty, proponents have recommended 

that the FDA obtain adequate information, which does not currently exist, to inform the design of 

a new, effective clearance process (26).  By elucidating the financial feasibility of the current 

approval routes, this study begins to fill in these gaps in knowledge. 

It may be best, then, to develop a novel, integrated pre-market and post-market regulatory 

framework.  Any effective FDA approval framework would strive to ensure safety while 

promoting innovation (26).  Previous suggestions have included calls for increased post-market 

surveillance and collaboration with medical device manufacturers (3, 26).  With this in mind, a 

small scale, site-limited rollout of medical devices jointly funded by the FDA and device 

manufacturers would allow the FDA to accelerate the lengthy PMA process while still promoting 

safety through a small-scale trial period.  Under this framework, the FDA would need to ensure 

that it possesses adequate post-market analysis and regulatory tools.  The emergence of registries 

as post-market surveillance tools can help bridge this transition (27). 

As with all research, there are some limitations to our study that we would like to 

acknowledge.  The statistical model used in our study is limited in the number and scope of 
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medical devices that are considered and may not be entirely representative of the trend in all of 

orthopedics or other specialties.  In addition, we used price points from a single Level 1 Trauma 

center, which likely has more bargaining power than other private providers.  This can 

potentially skew the margins that companies expect to receive on each device due to cost 

variations among and within institutions.  We also make the key assumptions that average 

concept-to-market cost is consistent by device type.  Furthermore, the margins on each device 

were estimated using gross margins from the orthopedic device market.  The 27 month PMA 

approval timeline could be an underestimation, as other studies have quoted this at 31 months 

(7).  However, a longer timeline would only support our conclusion by underestimating the PMA 

recoupment time.  Finally, the $31 million concept-to-market cost for 510(k) approval could be 

an overrepresentation.  While industry-wide research and development (R&D) spent per product 

was estimated at around $50 million for PMA-approved devices, only $3-$5 million was spent 

towards R&D per product for 510(k)-approved devices (28).  Despite this, a larger real 

difference between the concept-to-market costs for 510(k) and PMA approval would only 

increase the incentive for companies to utilize the 510(k), further dis-incentivizing innovation 

towards devices that treat less-prevalent orthopedic conditions and require PMA approval. 

Because of the lack of publicly available data on specific costs and margins per device, 

we were required to use financial modelling and approximations in our study.  These financial 

data points are often censored and not all peer-reviewed because companies are not willing to 

disclose their proprietary information for fear of losing competitive advantage.  Sensitive 

financial information on a company’s product margin per device or selling-price to various 

providers would provide ample room for competition and contract negotiation from competing 

firms.  Because of these issues, other studies that estimated the cost of FDA approval did so 

through complete company anonymity (7). 

As a result, we believe that our paper is of significant value due to the fact that it most 

closely approximates the real data. Despite its limitations, this is the first report to assess the 

economic feasibility of medical devices of any type through the current medical device approval 

routes.  Calculated assumptions used in the model remained consistent throughout the statistical 

model, promoting the ability to compare across device types and demonstrating the need for 

more transparent data in the field.  With better data, we will be able to improve on this study in 

order to inform the design of a more effective FDA device regulation process.   
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This report demonstrates how current regulatory policies can potentially influence 

orthopedic device innovation.  We hope that this report can serve as a catalyst for future inquiries 

into the economics that will help the design of true regulatory framework reform.  With more 

transparent, mandatory, anonymized data, we will be able to not only further medical device 

innovation through more efficient policies, but also ensure that no health risk comes to our public 

and our patients. 
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Summary 

The 2 main routes of medical device approval through the U.S. Food and Drug 

Administration are the premarket approval (PMA) process, which requires clinical trials, and the 

510(k) premarket notification, which exempts devices from clinical trials if they are substantially 

equivalent to an existing device. Because of the high costs and lengthy approval timeline 

associated with the PMA process, broad requirements for PMA authorization for orthopaedic 

medical devices are likely not financially feasible.  While high-volume and high-margin medical 

device systems will still be able to attract investors and innovate within a seven-year window, 

many low-volume and low-margin devices may run into investment hurdles.  As a result, new 

approval frameworks may be beneficial. Our report demonstrates how current regulatory policies 

can potentially influence orthopaedic device innovation. 
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device approval through the premarket approval process: a financial feasibility analysis for a 

single center. J Bone Joint Surg Am. 2017 Mar 15;99(6):e26.  
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Figure 1 - Expected time (in years) to recoup investment for orthopedic medical device systems 

based on route of FDA approval.  Dotted line represents our 7-year benchmark. 

  



19 
 

Tables and Figures 
 
Table 1 
 

Table 1:  Medical Device Systems Assessed in our Financial Feasibility Statistical Model 

Anatomical Region Device Type Medical Device System 

Hip & Thigh 
Joint Replacement Hip Implant 

Fracture Management 
Trochanteric Nail System 
Femoral Plate System 

Knee & Lower Extremity 
Joint Replacement Knee Implant 

Fracture Management 
Tibial Nail System 
Tibial Plate System 

Shoulder & Upper Extremity 
Joint Replacement 

Shoulder Replacement 
Reverse Shoulder Replacement 

Fracture Management Radial Plate System 

Spine 

Cervical Fusion, 
Anterior Technique 

Anterior Cervical Spacers 

Anterior Cervical Plate System 
Lumbar Fusion, Anterior 

Technique 
Anterior Lumbar Plate System 

Lumbar Fusion, 
Posterior Technique 

Interbody Cage System 
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Table 2 
 

Table 2:  Gross Margins for Top Orthopedic Medical Device Companies (dollars in millions) 
Stryker  Nuvasive 

 2014 2013 2012 2011 2010 Average   2014 2013 2012 2011 2010 Average 

Net Sales $9,675.00 $9,021.00 $8,657.00 $8,307.00 $7,320.00   Net Sales $762.42 $685.17 $620.26 $540.51 $478.24  
Cost of Sales $3,291.00 $2,977.00 $2,781.00 $2,811.00 $2,286.00   Cost of Sales $182.36 $180.48 $153.41 $112.11 $85.14  
Gross Profit $6,384.00 $6,044.00 $5,876.00 $5,496.00 $5,034.00   Gross Profit $580.06 $504.69 $466.85 $428.40 $393.10  
Gross Margin 0.660 0.670 0.679 0.662 0.688 0.672  Gross Margin 0.761 0.737 0.753 0.793 0.822 0.773 

               
Zimmer  Globus Medical 

 2014 2013 2012 2011 2010 Average   2014 2013 2012 2011 2010 Average 

Net Sales $4,673.30 $4,623.40 $4,471.70 $4,451.80 $4,220.20   Net Sales $474.37 $434.46 $385.99 $331.48 $288.20  
Cost of Sales $1,249.80 $1,286.10 $1,125.20 $1,122.00 $1,012.20   Cost of Sales $110.86 $100.34 $76.00 $68.80 $53.83  
Gross Profit $3,423.50 $3,337.30 $3,346.50 $3,329.80 $3,208.00   Gross Profit $363.51 $334.12 $309.99 $262.68 $234.37  
Gross Margin 0.733 0.722 0.748 0.748 0.760 0.742  Gross Margin 0.766 0.769 0.803 0.792 0.813 0.789 

               
Biomet  Wright Medical Group 

 2014 2013 2012 2011 2010 Average   2014 2013 2012 2011 2010 Average 

Net Sales $3,223.40 $3,052.90 $2,838.10 $2,732.20 $2,698.00   Net Sales $298.03 $242.33 $214.11 $210.75 $208.50  
Cost of Sales $1,040.20 $873.40 $894.40 $838.70 $819.90   Cost of Sales $73.22 $59.72 $48.24 $56.76 $55.93  
Gross Profit $2,183.20 $2,179.50 $1,943.70 $1,893.50 $1,878.10   Gross Profit $224.81 $182.61 $165.87 $153.99 $152.57  
Gross Margin 0.677 0.714 0.685 0.693 0.696 0.693  Gross Margin 0.754 0.754 0.775 0.731 0.732 0.749 

               
Total Average: 0.736              
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Table 3 
 

Table 3:  Expected Time to Recoup Investment for Orthopedic Medical Device Systems Based on FDA Approval Route 

Anatomical 
Region 

Device Type 
Medical Device 

System 
Unit 

Profit/Device 

Total Number of 
Procedures/year 

(2012) 

Number of 
Devices 

Sold/Year 

Total 
Profits/Year 

Time to Recoup 
PMA Investment 

(years) 

Time to Recoup 
510(k) 

Investment 
(years) 

Hip & Thigh 

Joint Replacement Hip Implant $2,549.35 416905 36563 $93,210,849.39 3.26 0.71 

Fracture Management 

Trochanteric 
Nail System $1,579.06 

258215 22645 
$35,758,627.72 4.88 1.24 

Femoral Plate 
System 

$1,541.20 $34,901,138.26 4.94 1.26 

Knee & Lower 
Extremity 

Joint Replacement Knee Implant $2,610.58 631264 55362 $144,526,499.72 2.90 0.59 

Fracture Management 

Tibial Nail 
System 

$1,615.72 
148385 13013 

$21,025,986.73 6.72 1.85 

Tibial Plate 
System 

$1,248.99 $16,253,581.18 8.03 2.28 

Shoulder & 
Upper 

Extremity 

Joint Replacement 

Shoulder 
Replacement 

$2,882.46 43840 3845 $11,082,381.90 10.73 3.17 

Reverse 
Shoulder 

Replacement 
$2,760.98 24465 2146 $5,923,894.12 18.12 5.61 

Fracture Management 
Radial Plate 

System 
$913.41 52745 4626 $4,225,201.00 24.50 7.71 

Spine 

Cervical Fusion, 
Anterior Technique 

Anterior 
Cervical Spacers 

$1,104.39 

145315 12744 

$14,074,484.76 8.93 2.58 

Anterior 
Cervical Plate 

System 
$1,398.89 $17,827,680.70 7.52 2.11 

Lumbar Fusion, 
Anterior Technique 

Anterior Lumbar 
Plate System 

$6,552.71 47240 4143 $27,147,553.36 5.71 1.52 

Lumbar Fusion, 
Anterior/Posterior 

Technique 

Interbody Cage 
System $3,679.83 157320 13797 $50,770,447.27 4.10 0.99 
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Figure 1 
 

 
 


