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INTRODUCTION:

Total hip arthroplasty (THA) is a highly effective and commonly performed procedure for relieving pain and restoring
function in patients with end-stage hip arthritis. Despite its overall success, periprosthetic joint infection (PJI) remains a
rare but serious complication, and is associated with substantial morbidity, mortality, and healthcare costs. In recent
years, computer navigation and robotic-assisted THA (RA-THA) have been increasingly used to improve the accuracy of
implant positioning and reduce alignment-related complications. While these technologies offer enhanced surgical
precision, they also introduce theoretical risks for infection, including increased operative time, additional instrumentation,
and the potential for microbial entry through tracking pins or reference arrays. Whether these factors translate to higher
infection rates remains unclear. This study evaluates superficial surgical site infection (SSSI) and PJI rates, as well as
operative times, in primary robotic and navigated THA at a high-volume academic medical center, comparing them to
traditional manual techniques.

METHODS:

Prospectively collected SSSI and PJI surveillance data was reviewed for all primary THA procedures performed from
January 2018 to December 2024 at a high-volume academic orthopedic medical center. Patient demographics, case
duration, and use of robotics or navigation was evaluated. Infection outcomes, including SSSI and PJI, were monitored for
90 days postoperatively using a dedicated surveillance program in accordance with National Healthcare Safety Network
(NHSN) criteria. Statistical analyses were performed using chi-square or Fisher’s exact tests for categorical variables and
ANOVA for continuous variables, with significance defined as p < 0.05. Logistic regression was performed to control for
known confounders such as age, gender, body mass index (BMI), surgical duration, surgical approach (anterior vs.
posterior), diabetes, and smoking history.

RESULTS:

A total of 31,795 primary THAs were performed, 15,848 using manual techniques and 15,947 using robotic or navigated
techniques. The robotic cases included 9,775 Mako, 3,332 Intellijoint, 904 Naviswiss, 927 Radlink, 741 OrthAlign, and 268
Velys. There were no significant differences in SSSI or PJI rates between manual and individual robotic or navigated
techniques (p=0.50, p=0.19, p=0.11, p=0.12, p=0.15, p=0.57). When combined as a cohort, robotic and navigated
techniques showed no significant difference in PJI (0.18% vs. 0.30%, p=0.06) or SSSI rates (0.18% vs. 0.26%, p=0.14)
compared to manual techniques. Robotic and navigated techniques were associated with a modest 4.4-minute increase in
operative time (91.5 vs. 87.1 minutes) compared to manual techniques. Logistic regression identified increased body
mass index (BMI) and increased procedure duration as independent risk factors for PJI (p=0.002, p<0.001). Regression
analysis additionally identified BMI, procedure duration, and anterior approach as independent risk factors for SSSI
(p=0.001, p<0.001, p<0.001).

DISCUSSION AND CONCLUSION:

In this large cohort of patients from a single academic center robotic and navigated THA demonstrated no difference in
PJI or SSSI rates compared to traditional methods despite a small increase in operative time. These findings reinforce
that robotic-assisted and navigated approaches can be safely integrated into routine clinical practice, including in
academic and high-volume centers with trainees. Compared to prior national database analyses, this study provides
granular, prospectively collected clinical data from a real-world setting, strengthening the evidence base. Given the
ongoing rise in THA volume globally and the demand for reproducible, high-quality outcomes, these technologies offer a

safe pathway for enhancing surgical precision without compromising infection safety.
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