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INTRODUCTION: Spinal instrumentation procedures are powerful modalities that utilize implants and devices to treat 
spinal fractures, instability, and deformities such as scoliosis or kyphosis. This study sought to identify past trends and 
project future trends in the implementation rates and associated costs of single and multi-level instrumentation (e.g., 
pedicle fixation, dual rods with multiple hooks, and sublaminar wires) in Medicare patients aged >65 in the USA. 
METHODS: This retrospective cross-sectional study used data from the Centers for Medicare & Medicaid Services (CMS) 
Medicare/Medicaid Part B National Summary from 1/1/2000 to 12/31/2019. Combined procedure costs and counts were 
abstracted using Current Procedural Terminology (CPT) codes to identify the number of spinal levels involved in the 
instrumentation procedure, categorized as single-level, two to four, five to seven, or eight to twelve levels. The Prophet 
machine learning algorithm was employed, using a Bayesian Inference framework, to generate point forecasts for 2020-
2050 and 95% forecast intervals (FIs). Sensitivity analyses were utilized by comparing projections with those from Log-
linear, Poisson and Negative-Binomial, and Auto Regressive Integrated Moving Average models. CMS procedure counts 
were adjusted for Medicare advantage (MA) patients using Kaiser Family Foundation data and costs were adjusted for 
inflation using the U.S. Bureau of Labor Statistics’ Consumer Price Index. 
RESULTS: 
Between 2000 and 2019, the adjusted annual spinal instrumentation volume increased by 776% (from 7,342 to 64,350 
cases) for single-level, by 329% (from 20,319 to 87,253 cases) for two-four-levels, by 1049% (from 1,218 to 14,000 
cases) for five-seven-levels, and by 739% (from 193 to 1,620 cases) for eight-twelve-levels (Table 1). The adjusted cost of 
spinal instrumentation procedures increased by 502% (from $8,429,736 to $50,747,629) for single-level, by 206% (from 
$22,704,431 to $69,404,647) for two-four-levels, by 670% (from $1,545,433 to $11,893,724) for five-seven-levels, and by 
459% (from $297,185 to $1,662,171) for eight-twelve-levels (Table 2). From 2000 to 2019, the mean inflation-adjusted 
reimbursement for single-level spinal instrumentation procedures decreased 45.6% from $1,148.15 to $788.62. The mean 
inflation-adjusted reimbursement for single-level spinal instrumentation procedures is projected to decrease an additional 
4.2% by 2050, to $756.89. By 2050, the number of single-level spinal instrumentation procedures performed yearly is 
projected to be 124,061 (95% FI, 87,027 to 142,907, Table 3), with an associated cost of $93,900,672 (95% FI, 
$80,281,788 to $108,220,932, Table 4, Figure 1), and the number of two-four level spinal instrumentation procedures 
performed yearly is projected to be 214,517 (95% FI, 191,425 to 237,425), with an associated cost of $146,323,437 (95% 
FI, $135,874,961 to $157,427,669). 
DISCUSSION AND CONCLUSION: Significant projected increases in the demand for and utilization of single and multi-
level spinal instrumentation offer a measurable foundation for predicting resource allocation and procedural distribution. It 
is important to note that these findings pertain exclusively to a Medicare population and necessitate additional analysis to 
determine if they extend to other demographic groups.

 

 
 

 
 

 


