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INTRODUCTION: Despite growing interest in delivering high-value orthopaedic care, the costs associated with outpatient
hip arthroscopy remain poorly understood. Previous studies assessing the gross cost and relative cost-effectiveness of
hip arthroscopy have been limited by their derivation of costs from insurance reimbursements, hospital charges, or
national averages — all of which have been criticized for limited accuracy and lack of granularity. Time-driven activity-
based costing (TDABC) has been shown to outperform traditional hospital accounting systems and has recently emerged
as the gold-standard accounting methodology in the field of orthopaedics. Thus, this study aimed to 1) quantify the cost of
outpatient hip arthroscopy for symptomatic labral tears using TDABC; 2) explore the composition of total cost within an
episode of care; and 3) identify factors that drive variability in cost.

METHODS: Institutional review board approval was obtained to retrospectively review all outpatient hip arthroscopy cases
performed at multiple outpatient surgery centers associated with a single, large urban healthcare system between June
2015 and November 2022. Total costs were measured using TDABC methodology and subsequently multiplied by an
undisclosed constant to normalize the study mean for total cost to 100. We defined the care cycle to include preoperative,
intraoperative, and postoperative phases. Descriptive cost analyses per surgery and multivariable linear regression were
used to identify patient characteristics (e.g., age, body mass index (BMI), gender, American Society of Anesthesiologists
(ASA) classification, previous hip surgeries) and case-specific features (e.g., operating surgeon, surgery center, labral
management technique, osteoplasties performed) underlying variation in costs.

RESULTS:

This study included 890 cases performed by five orthopaedic surgeons at four outpatient surgery centers (Table 1). The
normalized total cost per patient of hip arthroscopy ranged from 43.4 to 203.7 (mean + standard deviation: 100 + 24.2),
with 1.8-fold variation in total costs between patients in the 10™ and 90™ percentile. A wider cost variation between the
10™ and 90" percentile was identified among supply costs (2.5-fold) versus labor costs (1.8-fold). The majority of total
costs were incurred during the intraoperative phase (91.5%), followed by the preoperative (5.5%) and postoperative
phases (3.0%) (Table 2). On average, supply costs accounted for 48.8% of total costs, while labor costs comprised the
remaining 51.2%. Variation in total costs was most effectively explained by the method of labral management (partial
R2=0.3382 and operating surgeon (partial R°=0.329), followed by osteoplasty type (partial R°=0.090) and surgery center
(partial R“=0.087; p<0.001 for all) (Table 3). Demographic features associated with increased costs included male gender
(4.9-point increase, p<0.001) and younger age (0.08-point decrease per additional year, p<0.001). Interestingly, BMI,
race, ethnicity, and ASA score were not independently associated with total costs (p>0.05 for all). The linear regression
model incorporating these factors explained 74.8% of the observed variance in total costs. Finally, data trends over the
study period revealed a shift toward labral preserving techniques over debridement (77.8% to 93.2%; Pieng=0.0039), with
a strong correlation between operative year and increasing supply/labor costs and operative time (p<0.001 for all).
DISCUSSION AND CONCLUSION:

To our knowledge, this study is the first to use TDABC to characterize cost drivers of outpatient hip arthroscopy. We
identified wide patient-to-patient variation in costs that was most effectively explained by the method of labral
management, operating surgeon, osteoplasty type, and surgery center. These findings — coupled with the growing body of
outcomes-based research supporting labral preserving techniques — call into question current reimbursement rates that
do not differentially compensate labral repair versus debridement. Given the current trends in procedural coding, declining
reimbursement, and rising healthcare costs, these findings may support physicians, hospitals, and other stakeholders in
developing value improvement strategies that promote the delivery of equitable, evidence-based musculoskeletal care.
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