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/ INTRODUCTION \ MATERIAL & METHODS

Proximal metaphyses

+ Trabecular bone microarchitecture (TBMA) adapts to variations in loading iy T * Sample: 46 children (25 girls, 14.3+9.7 months),
experienced during locomotion [1]. f 100% . PRI T S distal rad_lal qu femoral metaphy5|_s (Fig. 1),
+  TBMA variations is useful in the study of locomotor behaviour [2] but s5% 0 2§ aR SRy Certosa identified skeletons collection, Univ.
still misunderstood during the development of human locomotion. 75 % | WP o LS TAP Bologna [5]
« The crawling phase is an important step before bipedal walking in 65 % Cleand and closed
children [3] leading to biomechanical modification on the wrist and knee. 55 % Original LCT slice RDN segmentation  pCT-scans: 9 or 18 pm resolution, SkyScan
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common diseases identified in archaeology, especially interesting for 3> % STy, ;{5_?& 273 0.5°, 360° rotation mode, frame averaging of 3).
period of cultural transition, as the industrialisation [4]. 25% SR A
: : : : : J’ =¥ Lgfﬁ TB extraction from cortical &= Aénalalsclls prIO£04C-O| (Fig. 2): RDNdsggmentatlon
This study aims to characterise trabecular changes in radius and bone and inner volume [6], Medtool 4.4 image processed & parameters
femur during locomotor development in normal and pathological Distal metaphyses Fig. 2 — From the original UCT to the processed g“am'f'ed [7]: bone volume fraction (BV/TV),
| . N , S egree of anisotropy (DA) and trabecular
contexts. SN ETTEREUREINIIE  image for the trabecular parameters' quantification : .
\ / anatomical region of interest NEE RV TR RN IR IS UL D) thickness (Tb.Th) and spacing (Tb.Sp).

RESULTS

1. Paleopathological diagnosis (Fig. 3) : 20 children with signs consistent with rickets. « With the age, in the radius : 1/ homogenous distribution of BV/TV (Fig. 5 - M39); 2/, a more concentric
pattern with medial high values (Fig. 5 - M12); and 3/ a postero-medial gradient of moderate values. In

the femur: 1/ no differences for Th.Th and BV/TV between medial and lateral sides (Fig. 5 — M39); 2/
differences between lateral and medial sides for BV/TV, Tb.Th and DA (Fig. 5 - F22, M12); 3/ lateral and
medial sides with high and similar BV/TV and Tb.Th, and DA higher laterally (Fig. 5 - M11).
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Fig. 3 — Individual F9 (13.3 m.o., female) with rickets. Macroscopic bone signs:
[a] radius with a flared distal metaphysis, [b] bowed tibia and fibula with
deformed metaphyses, [c] deformed ribs with enlarged and flared metaphyses.
[d] Radius uCT-scan slice from the distal metaphysis (resolution: 18 um).

radius

2. TBMA variations in the non-pathological sample (n=26) : comparison between radius
and femur metaphyses (Fig. 4 and Fig. 5)

« TBMAVvaries in both radial (BV/TV) and femoral (BV/TV, DA, Tbh.Th) metaphyses (Fig. 4, 5).
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Fig. 4 — Comparison of the quantified microarchitectural parameters for the femoral and radial metaphyses per age group (A: [0-9],  F!9- 5 — BV/TV, DA and Tb.Th. 3D maps of the distal radius and femur metaphyses (inferior views), one individual for each age
B: [9-18], C: = 18 months old) between radius and femur metaphysis samples (Wilcoxon non-parametric test: *p<0.05, ** p<0.01). group (M39, 0-month-old male, for group A, illustrates very well TBMA organization at birth; F22, 9-month-old female for the first
half of group B; M12, 15.5-month-old male for the second half of group B; M11, 23.5-month-old male for group C).
3. TBMA variations in the pathological and non-pathological samples : comparison BV/TV (-) Tb.Th (mm)

between radial metaphyses (Fig. 6 and Fig. 7)

« Pathological radii with lower BV/TV and more variable DA for the 3 age groups. Lower Tbh.Sp and
Th.Th for the youngest age group and significantly higher for the age group B (Fig. 6).

« TBMA organisation (Fig. 7) in the pathological bone similar to the younger individuals from the normal
sample. High Tb.Th values and BV/TV concentric organization for the non pathological group B the
pathological group C. Highly variable DA organization for the pathological sample.
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A B C A B C A B C A B C Fig. 7 — Comparison of BV/TV, DA, and Tb.Th. 3D maps of a non-pathological and a pathological radius from children of
Fig. 6 — Comparison of the quantified microarchitectural parameters for the pathological and non-pathological radial metaphyses similar age from each age group. (non pathological: group A - F17, 7 m.o., female; group B - F15, 13.1 m.o,. Female; group C
per age group (A: [0-9[, B: [9-18[, C: = 18 months old) between normal and pathological samples (Wilcoxon non-parametric test: - M11, 23.7 m.o., male. Pathological: group A - F54, 6 m.o., female; group B - F9, 13.3 m.o., female; Group C - M3, 23.2 m.o.,
*p<0.05, ** p<0.01, *** p<0.001). male).
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