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INTRODUCTION: 
Changes in hip center of rotation (COR) during acetabular cup implantation in total hip arthroplasty (THA) are common, 
but their magnitude and impact on patient-reported outcome measures (PROMs) is not well studied. This study evaluates 
whether three-dimensional COR shifts from pre- to intraoperative stages affect PROMs. 
METHODS: 
We retrospectively reviewed 725 patients who underwent three-dimensional computer-assisted primary THA at a single 
academic institution between 2018 and 2022. Intraoperative COR parameters were collected using an accelerometer-
based computer-navigation system. Three directional vectors were defined with positive and negative integers in 
millimeters according to the plane of COR displacement. The superior(+)/inferior(-), medial(+)/lateral(-), and 
posterior(+)/anterior(-) planes were calculated as integers to demonstrate the changes in COR. Patient demographics, 
acetabular cup characteristics, and PROMs were also collected. Multivariate regression analysis was applied with 
coefficients reflecting the expected change in PROM per one-unit change in COR position change along the three axes 
(X,Y, and Z). 
RESULTS: 
The median COR shift was 1.0mm superiorly, 3.0mm medially, and centered in the posteroanterior plane. Although 
several significant associations were observed between COR displacement and changes in PROMs, all changes 
remained below the calculated minimal clinically important difference (MCID). Specifically, superior displacement was 
associated with a significant 1.6-point increase in one-year Hip Injury and Osteoarthritis Outcome Score for Joint 
Replacement (HOOS,JR) (p=0.033), medial displacement was significantly associated with a 0.5-point decrease in 
Patient-Reported Outcomes Measurements Information System (PROMIS) Pain Intensity at two weeks (p=0.032), and 
posterior displacement significantly correlated to 0.6 and 0.7 point greater reduction in PROMIS Pain Intensity at two 
weeks (p=0.018) and three months (p=0.008). 
DISCUSSION AND CONCLUSION: 
While COR displacements were statistically associated with improvements in certain PROMs, these changes did not 
reach clinically meaningful thresholds, suggesting that staying within a few millimeters of the original COR in all directions 
may not significantly influence kinematics or PROMs.

 

 

 
 


