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Utilizing a participant-specific approach, the dual importance of femur morphology and
iImpact dynamics on hip fracture risk were observed
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* Purpose: Evaluate the influence of fall simulation paradigm (FSP), sex, and
trochanteric soft tissue thickness (TSTT) on femoral neck stresses and fracture risk
index (FRI) For= 1598.9
* Insights gained through coupling of experimental data and tissue-level models N ist= L4 em

could inform the development of protective devices and increase the accuracy of

clinical screening tools.

Figure 5: Stress generation in the superior-lateral (SL) and inferior-medial (IM) narrow neck during a) pelvis
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Figure 2: Experimental FSP data and DXA imaging were utilized to enable participant specific beam modelling p<0.05). PR KR SR Female Male low Mid High
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Figure 3: Phases of a) pelvis, b) kneeling, and c) squat release FSP. The ~ greater trochanter (circular r  differences n femur index (* indicates significant ANOVA main effects; letters refer to
pelvis release represents a purely vertical impact, whereas kneeling =5 cm) were extracted. morphology (all p<0.05). significant differences between groups based on Tukey’s post hoc
and squat releases involve lateral and rotational motions. tests)

Modelling: Participants underwent left hip DXA imaging. Participant specific beam Discussion

models were generated through extraction of femur morphology [2] and application of « FSp, sex and TSTT had independent effects on metrics of impact severity and femur

experimental loading conditions. Femoral neck stresses at the superior-lateral (SL) and strength
inferior-medial (IM) cortices, as well as a cross-sectional FRI were calculated for each » Towards mirroring contributing factors, hip fracture risk analyses should consider
experimental fall simulation (Figure 4). both impact dynamics and underlying femur morphology
Papp < 0.355 g/cm’ * The current results support epidemiological findings suggesting TSTT is a protective
Papp > 0.355 g/cm’ factor against hip fracture; however, sex differences in fracture risk are likely driven
Papp < 0.355 g/cm? by age related changes in femur morphology not included in this analysis
Papp = 0.355 g/c m?>
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Figure 4: Proximal femur beam modelling. Femur cross sectional properties and geometry were extracted References ACknOWIGdg ments
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