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INTRODUCTION: Due to the recent introduction of triple taper femoral stems to the market, periprosthetic fracture
incidence in triple taper compared to single or dual taper stems has not been well described. Our objective was to
evaluate intraoperative and 90-day postoperative periprosthetic fracture risk among single, dual, and triple taper stem
designs.

METHODS: A single-institution retrospective cohort study was performed. All cases from February 2016 to December
2023 using cementless single (n=8,533), dual (n=8,515), or triple taper stems (n=5,541) (Table 1) from four implant
companies (Table 2) were compared. Intraoperative and early (90-day) periprosthetic fractures were collected. Univariate
and multivariable analysis was used to evaluate periprosthetic fracture risk.

RESULTS: Eighty-two early postoperative fractures (0.36%) and 118 intraoperative fractures (0.52%) occurred.
Postoperative fractures occurred in 30 single taper (0.35%), 47 dual taper (0.55%), and 5 triple taper stems (0.09%)
(p<0.001). Intraoperative fractures occurred in 30 single taper (0.35%), 69 dual taper (0.81%), and 19 triple taper (0.34%)
stems (p<0.001). After accounting for age, sex, BMI, ASA score, smoking status, and surgical approach, triple taper stems
had a lower risk of early postoperative fracture (OR 0.30, p=0.014) (Table 3) and a similar rate of intraoperative fracture
(OR 1.04, p=0.90) compared to single taper stems (Table 4). Compared to dual taper stems, triple taper stems had a
lower risk of early postoperative fracture (OR 0.19, p=0.001) and intraoperative fracture (OR 0.41, p=0.002).
DISCUSSION AND CONCLUSION: In a cohort of over 20,000 patients undergoing cementless THA, triple taper femoral
stems were associated with a lower risk of early postoperative fracture compared to single and dual taper stems.
Intraoperative fracture risk was similar between single and triple taper stems, and higher in dual taper stems.
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