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INTRODUCTION: Over 800,000 total hip and knee arthroplasties are performed annually in the United States, 60% of
which is paid for by the Medicare system. As the baby Boomer population ages, further increasing demand for
arthroplasty, Medicare appears poised to move toward a bundled payment model, which would eliminate the current
separation between hospital and physician reimbursement.

COVID-19 put unprecedented pressure on the health care system in New York as hospitals diverted substantial human
and physical resources to meet rising critical care demands. In particular, many resources normally used to provide
orthopaedic care were repurposed, including anesthesia providers, operative and nursing staff, operating rooms, and
postanesthesia care units. There has been a gradual return of elective orthopaedic services as the peak of COVID-19
pandemic has begun to fall.

In this context, it is important for surgeons to understand the financial trends impacting arthroplasty today. The purpose of
this study was to provide an overview of these trends in total knee arthroplasty (TKA) utilization and economic impact
across a large urban public-hospital system in New York City, compromised largely of a Medicare population over the past
three decades.

METHODS: We conducted a retrospective chart review using the Current Procedural Terminology (CPT) code describing
primary TKA procedures in a large urban public-healthcare system from January 2019 to May 2022. Demographic,
clinical, and functional variables were extracted from the electronic medical record, including age at surgery, sex, body
mass index, billed American Society of Anesthesiologists (ASA) score, and the ASCVD (atherosclerotic cardiovascular
disease) risk score. Variables related to the surgery which were also collected included surgical duration, anesthesia type,
need for ICU care postoperatively, and immediate 30-day complications requiring a return to the OR. Economic variables
collected included primary payer, length of stay (LOS), total hospital admission charges/cost, hospital surgical
charges/cost, and surgical implants charges/cost. Relationships between continuous variables were analyzed using
Wilcoxon rank-sum tests and Kruskal-Wallis non-parametric tests. An ANOVA (Analysis of Variance) analysis was used
to assess whether there was a significant difference between groups. A robust response screening platform was utilized
to identify possible predictors of LOS, cost and postop complication. A backwards stepwise regression model was utilized
to determine independent predictors. A p-value of < 0.05 was set as statistical significance. JMP Pro statistical software
(JMP®, Version 16. SAS Institute Inc., Cary, North Carolina) was used for all analyses.

RESULTS: We identified 1111 patients meeting our study criteria. The majority of patients were women (n=784, 70.6%),
and the mean age of our cohort was 64.8 (+9.0) years old. Most patients were classified as either ASA 2 or 3 (n=988,
96.9%). The average ASCVD score was 15.4 8 (+11.6), with a mean operative time of 125.9 8 (+70.3) minutes. The
average postop LOS was 2.9 8 (+2.7) days. Less than 1% (n=7) required postop ICU care. A total of 16 patients (1.4%)
suffered a complication in the first 30-days postop that required a return to the OR. The majority of payers were either
Medicaid (n=515, 46.4%), or Medicare (n=380, 34.2%). The mean hospital admission charge was $54,000 (+$25,908),
and the mean hospital surgical charge was $33,106 (+$12,944).

Bivariate analysis found post-operative return to surgery to be significantly associated with age and gender (p-value
<0.05). LOS was significantly associated with anesthesia-type, BMI, ASA and race (p-value <0.05). Hospital admission
charges were significantly associated with surgical duration, anesthesia-type, ethnicity, race, ASA, year-of surgery, age,
and BMI (p-value <0.05). Independent predictors of LOS were anesthesia type, BMI and ASA (R2 =0.21, p-value <.0001).
Independent predictors of admission charges were anesthesia type, surgical duration, BMI, ASA, race and ethnicity (R2
=0.27, p-value <.0001). Independent predictors of surgical charges were anesthesia type, surgical duration, year-of-
surgery, and ethnicity (R2 =0.23, p-value <.0001).

DISCUSSION AND CONCLUSION: In summary, our data paints an interesting financial picture for TKA performed in a
large urban public-healthcare system. As Medicare payment policy for total knee arthroplasty shifts toward bundling, an
awareness of factors associated with outlier costs will be requisite to remain profitable. A return to pre-COVID-19
orthopaedic care will be reliant on increasing capacity, but this will have substantial cost implications that must be
accounted for.
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