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Introduction Metacarpal Radiogrammetry Conclusions

Metacarpal (MC) radiogrammetry is a method for
guantifying cortical bone in the hand that has been
used by researchers in various disciplines to identify
bone loss associated with osteopenia and
osteoporosis.t? Archaeological studies require the
categorization of populations into age groups,
typically, young adult, mature adult, and old adult.3
However, the young adult category remains
ambiguous, with some archaeological studies
iIncluding fully fused elements, regardless of age (i.e.,
Mays# includes individuals who are 17 years old as
young adults). Continued appositional growth,
resulting in inconsistent cortex measures, may
iImpact bioarchaeological sample selection and
bone mass results. This study investigates the
possibility of continued appositional bone growth
of second and third metacarpals in individuals
between the ages of 16 and 20.

e Strong correlation between ages indicates that the adolescent Cl Is
strong predictor of young adult Cl (see Fig 3)

 However, a significant difference between adolescent and young adult
Cls suggest that appositional bone growth continues between 16 and 20
years old (Table 1. & Figure 4.)

« To best represent age-related changes in cortical bone we propose:

Caution when combining individuals younger than 18-20 years old
with ‘adults’ for cortical bone quantification studies, regardless of their
state of fusion.

Inclusion of a distinct adolescent age category in order to better
capture variation and discuss factors influencing bone growth
(e.g. nutrition, subsistence, activity, genetics, disease, etc.)?1°

Future studies should compare Cls between unfused and fused
metacarpals across populations to better understand cortical bone

apposition rates (Gilmour et al'* ROl method may be one possible approach

JJL‘“*‘ to assessing unfused MCs)
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 X-Rays of 18 year olds were used when the 20 year
Image was not available

Correlation of adolescent (16 years) versus young adult (20 years)
cortical indices
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e Midpoint of the second and third MCs determined S
» Total Wldth_ and_ medy”ary width measurements Figure 2. Determination of proximal and distal metacarpal ends; yellow lines represent line best fit to bone’s g
taken at midpoint using Imaged (NIH) v. 153 longitudinal contour, pink lines show placement for proximal and distal ends (after Harris et al.5 and Schneider & < %0
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» Cortical indices were calculated and corrected for
body gjzel: Figure 3. Relationship between adolescent and young adult second and third MC Cls.

total width — medullary width I 2 e S u ItS Frequency Distribution of Cortical Index Increases (%) from

Cortical index (CI) % = T widih x 100 Adolescents to Young Adults

18 Metacarpal
B2nd
e Data compared statistically using SPSS v.28: Table 1. Change in and correlation between cortical indices (Cl) from adolescents (16 e -
. Sex differences using Mann Whitney U years) to young adults (20 years). Sex combined (n=45)*. ) 14
' SﬁiLre'2“Zgrkﬁf;ﬁes&afﬂfj;ﬁg;i?ﬁté%‘éng adult Cls Metacarpal Mean CI  Wilcoxon Signed Spearman Rho Intra-observer g,
J p_ S | (MC) Increase (%) rank test (2) correlations (r) error rTEM (%) 5
* Cl age differences (within individuals) compared with 2
I l S 6
Wilcoxon Signed rank test | MC 2 251  7=-2.929,p=0.003 r=0.894, p<0.001 1.83 :
* |ntra-observer error calculated for eight randomly
selected |nd|V|.duaIs (relative technical error MC 3 471 7=-3.189, p=0.001 r=0.812, p<0.001 5 78 0
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*Mann Whitney U test indicates no significant difference between female and male Cls (MC2: U=167.000,

p=0.066; MC3: U=174.000, p=0.093). Figure 4. Percent Cl change between adolescent and young adult individuals.
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