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INTRODUCTION: The modular fluted tapered (MFT) stem has become the workhorse in aseptic revision total hip 
arthroplasty (rTHA). While aseptic loosening remains a leading cause of rTHA failure, risk factors of stem subsidence in 
the revision setting are lacking. The aim of this study was to report the occurrence of stem subsidence in a large cohort of 
aseptic rTHAs utilizing MFT stems and to determine factors associated with stem subsidence >5 mm. 
METHODS: A retrospective cohort study of 256 patients who underwent aseptic rTHA with one of two MFT stem designs 
between June 1, 2015 and March 31, 2024 was performed (Figure 1). Patients with retained MFT stems or who 
underwent revision of a Girdlestone at the time of aseptic rTHA were excluded. Patient demographics, operative details, 
and clinical information were collected via a validated, prospective data collection system at our institution. Radiographic 
outcomes included stem subsidence, cortical bone index (CBI), modular body canal fill, and femoral stem canal fill and 
were collected by analyzing anteroposterior radiographs of the hip. Outcomes were not captured for patients that required 
reoperation or re-revision of the hip with the stem of interest. Stem subsidence was calculated as the difference between 
measurements obtained from the latest available radiograph and the immediate postoperative radiograph at the time of 
aseptic rTHA. Measurements at three locations that related the femoral construct to bony landmarks on the femur were 
collected and then averaged to obtain stem subsidence. Subsidence >5 mm was considered clinically significant. The 
CBI, modular body canal fill, and femoral stem canal fill were collected by analyzing radiographs obtained immediately 
after aseptic rTHA. The CBI was calculated as the inner medullary canal dimension divided by the width of the femur 
measured at 100 mm distal to the lesser trochanter. Modular body canal fill was calculated as the modular body width 
divided by the modular body width plus the medial and lateral gaps between the modular body and inner canal cortex 
measured at 10 mm proximal to the modular junction. Stem canal fill was calculated similarly to modular body canal fill; 
however, stem width was used for all measurements, and measurements at 50, 100, and 150 mm distal to the modular 
junction were collected. Continuous variables were presented as means ± standard deviations (SD) or medians with 
interquartile ranges (IQR). Categorical variables were presented as counts with percentages. Student’s t-tests, Wilcoxon-
rank sum, Chi-square, or Fisher’s Exact tests were used to assess differences between patients with and without stem 
subsidence >5 mm. A multivariable logistic regression modeled factors associated with stem subsidence >5 mm. An alpha 
value of 0.05 was considered statistically significant. The mean radiographic follow-up was 2.9 ± 2.5 years. Data analysis 
was performed using the SAS Software (Version 9.4, Cary, North Carolina). 
RESULTS: Among the 256 patients who underwent aseptic rTHA with MFT stems, the mean stem subsidence was 3.2 ± 
3.4 mm [range, 0.17 – 37.2]. A total of 42 patients (16.4%) experienced stem subsidence >5 mm. No patient required re-
revision of the MFT stem for aseptic loosening. Patients who experienced stem subsidence of >5 mm differed significantly 
from those who did not in several ways (Table 1). The proportion of patients with uncemented or cemented stems, 
osteosynthesis, or hip resurfacings differed between cohorts (P=0.046). A larger proportion of patients who experienced 
subsidence had overall construct lengths of 230 to 335 mm (69 vs. 47.1%, P=0.01). Patients with stem subsidence also 
had lower mean stem canal fill at 50 mm (0.826 vs. 0.860, P=0.04) and 100 mm (0.785 vs. 0.818, P=0.02) distal to the 
modular junction (Table 2). In a multivariable analysis, body mass index (BMI) was associated with stem subsidence >5 
mm, such that for every 1 kg/m2 increase in BMI, the odds of subsidence >5 mm increased by 5.5% (95% CI: 1.004 – 
1.11, P=0.03), after controlling for patient sex and stem canal fill at 50 and 100 mm distal to the modular junction (Table 
3).  
DISCUSSION AND CONCLUSION: To the best of our knowledge, this is the largest study to evaluate stem subsidence of 
MFT stems in aseptic rTHA. The results suggest that a mean femoral stem canal fill of 76% across the stem's length is 
adequate for overall construct stability. In this study, neither patient sex nor femoral stem canal fill was associated with 
clinically significant stem subsidence. However, an increased BMI was associated with an increased odds of stem 
subsidence >5 mm. More cautious weight-bearing protocols after aseptic rTHA with an MFT stem may be warranted in 
patients with elevated BMIs.



 

 

 
 

 


