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* HYPOTHESIS: Ontogenetic patterns of cross sectional cortical | 35% o 20 FEMUI> e L Rt
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i :uman fem;)ra (n=46) an::l t'bl'ges(n 47) parstelyfor cach see foce  Sensitivity of morphological adaptation to locomotor forces is heterogeneous
‘Ages range from neonatal to 16.5 years. throughout the diaphysis of the tibia and femur.

* Bones obtained from the Norris Farms #36 series, an Oneota

= Significant age-related differences in cortical morphology indicate a major
Native American skeletal assemblage dating to about A.D. 1300. RESULTS & & P Y J

limitation of current geometric scaling techniques.? 3.4

= High r?sol.ution X-ray CT scans were taken at the Pennsylvania State Center for v Cortical shape changef, are mo:t strongly associated Wi.th age in the distal (2.0% to’fal ¢ According to previous studies, diaphyseal fractures in the subadult tibia occur most
Quantitative Imaging. bone length) and proximal (80% total bone length) regions of the femoral diaphysis, frequently in the distal third of the shaft, followed by the middle third, with the

& CT scan resolutions range from 0.013mm to 0.094mm, depending on specimen size and in the proximal regions (65% and 80% total bone length) of the tibia (Pearson fewest occurring proximally’; diaphyseal fractures of the subadult femur occur most
(with higher resolutions for smaller bones). correlation results in Tables 1 & 2). '

frequently in the midshaft, followed by the distal region.°
= Most common fracture sites correspond to smallest | . values found in this study,
indicating that the femur and tibia tend to fracture at sites of least bending rigidity.

¢ This indicates that these anatomical locations may be more sensitive to develop-
mental mechanical load shifts than the midshaft (50% length).

= Age-specific meanl__ /I . values at 5 shaft locations are shown in Figs. 7 & 8.

* Bone surface changes are highly age- and site-specific, with accelerated periods of
change identified in the early childhood and pre-pubertal stages of development CONCLUSIONS
(Figs. 9 & 10). = Structural response to mechanical use is age- and site-specific in the femur & tibia.

* Nuances of developmental timing and spatial variability of long bone morphology

METHODS

¢ Cortical drift patterns and relative bone envelope modeling
activity were assessed across age groups in five locations

per bone (at 20, 35, 50, 65, and 80% of total bone length
[Figs. 1 & 2]) by measuring the distance from the section
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o . ratio of these values is an index of shape (1=symmetrical;
¢ Correlation between age and |__ /I . ratio was tested at  osymmetrican. . .
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Fig 4. Cross section with radial grid. Gray lines Fig 5. Tibial cross section at 80% length. Centered Fig 6. Graph of sector radius measurements Figs 7 & 8. Mean|__ /I .. values by % total bone length at five locations in the diaphysis of the femur (left) and tibia (right). Lines represent each of five distinct age groups (in years: . .
designate 8 sectors. White lines bisect sectors. radial grid intersects cortical surfaces in 16 (scale in mm). Example is a 16.5 year-old at the Group 1=0-1.9; Group 2=2-4.9; Group 3=5-8.9; Group 4 =9-13.9; Group 5 = 14 - 18). The HUthOrS thank Amanda AgneW and Laura BOUCher for the" helpfu' comments and SuggEStlonS.

Letters are directional indicators. locations (twice per sector). Age =16.5 yrs. 80% tibia slice.




