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Introduction Methods
Based on Crash Injury Research Engineering Computed Tomography (CT) scans of the upper extremities were obtained from the University of
Network (CIREN) data, approximately 25% of Michigan Health System following protocol approved by the University of Michigan Institutional
motor-vehicle crash injuries are upper Review Board (HUM00004842).
extremity-related. Upper extremity injuries are The study population consisted of 105 patient CT scans. 55% of the population was female (n=58), and
common in vulnerable road users, such as mean age was 40.8 (SD=13.2).
bicyclists and motorcyclists.? Statistical models of the humerus (n=89) and clavicle (n=58) were developed.
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To develop parametric skeleton models of .
human upper extremities, including the i
humerus, clavicle, and scapula. :

To investigate morphological variations, e wss mw s :
specifically the effects of age, stature, sex, BMI,
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geometries. humerus study Fig 2. Methodology for generating a statistical shape model of the
population. humerus, clavicle, and scapula.?
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Fig 3. Predicted humeral geometries with varied PC scores. Fig 4. Predicted clavicular geometries with varied PC scores.

Discussion & Conclusions

This study exercised a methodology for ~
creating robust statistical geometry models of

the upper extremity skeleton. Sex . Female . Male 40 yo,1.7 m, 21 kg/m? BMI . 34 kg/m?* . 24 kg/m* Male, 40 yo, 1.7 m
The models developed in this study could serve
as a geometrical basis for future development
of parametric human body models for upper

Subject covariates account for 81% of the

variation in the humeral statistical model. . .

Subject covariates account for 83% of the

variation in the clavicular statistical model. ' ‘ ' -
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Fig 5. Effects of stature, sex, age, and BMI on humeral and clavicular geometry and curvature.
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