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Figure 4. The femora of Madie Brown, showing the visible
difference in size. (A wedge of bone has been removed at
midshaft from the anterior surface, for preparing the
histological section.)

International Journal of Osteoarchacology, Vol. 3: 19-28 (1993)

Effects of a Nineteenth Century
Below-knee Amputation and Prosthesis
§ on Femoral Morphology

RICHARD A. LAZENBY' AND SUSAN K. PFEIFFER2*

'Dept. of Anthropology, McMaster Uni ity, Hamilton, Ontario L8S 4L9, Canada; and
2School of Human Biology, University of Guelph, Guelph, Ontario N1G 2W1, Canada
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Figure 1. (a) A schematic anterior view of the wooden prosthesis worn by Madie Brown at the _lime of his execution, showing
the various components and dimensions (all in cm). (b) An anterolateral view of the prosthesis shoyv-ng. 1, the leather loop
for the waist strap; 2, the carved notches for the thigh strap; 3, the nails attaching the lateral stabilizer to the base; 4, the
straight rabbet joint and comparatively poor fit between the base and peg; 5, saw marks on the lateral stabilizer.

Lazenby & Pfeiffer, 1993, p. 20
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2001; Madupalli et al.,

2017).
Min. 2605, max. 5170 in

left femur, and 3893 min

and 5128 max right femur.

Madupalli et al. 2017. Journal of Solid State Chemistry 255: 27-35.
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SYNCHROTRON SOURCE INFRARED MICROSPECTROSCOPY RESULTS
CARBONATE AND PHOSPHATE
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Absorbance units

Miszkiewicz et al.
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2020. International Journal of Paleopathology 31:14-22. 12
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Ca. 2000 year old male with ankylosed hip
joint...

« Compromised bone in left
femur.

* Bone functional
adaptation paradigms of
remodeling to

pathological and

niomechanical changes.

 Reconstruction of his
Ifestyle in the lead up to
death.

Miszkiewicz et al. 2020, p. 15.

Miszkiewicz et al. 2020. International Journal of Paleopathology 31:14-22. 13
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OPEN Bone loss markers in the earliest
Pacific Islanders

1

Justyna J. Miszkiewicz ™', Frédérique Valentin®?, Christina Vrahnas**¢, Natalie A. Sims®*,
Jitraporn Vongsvivut’, Mark J. Tobin’ & Geoffrey Clark?

Kingdom of Tonga in Polynesia is one of the most obese nations where metabolic conditions,
sedentary lifestyles, and poor quality diet are widespread. These factors can lead to poor
musculoskeletal health. However, whether metabolic abnormalities such as osteoporosis occurred

in archaeological populations of Tonga is unknown. We employed a microscopic investigation of

femur samples to establish whether bone loss afflicted humans in this Pacific region approximately
3000 years ago. Histology, laser confocal microscopy, and synchrotron Fourier-transform infrared
microspectroscopy were used to measure bone vascular canal densities, bone porosity, and carbonate
and phosphate content of bone composition in eight samples extracted from adult Talasiu males and
females dated to 2650 BP. Compared to males, samples from females had fewer vascular canals, lower
carbonate and phosphate content, and higher bone porosity. Although both sexes showed evidence of
trabecularised cortical bone, it was more widespread in females (35.5%) than males (15.8%). Our data
suggest experiences of advanced bone resorption, possibly as a result of osteoporosis. This provides
first evidence for microscopic bone loss in a sample of archaeological humans from a Pacific population
widely afflicted by metabolic conditions today.

14
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Buckley 2007. Current Anthropology 48(5):741-9. Buckley 2007 p. 744
Foster et al. 2018. Journal of Archaeological Science: Reports 18:408-19. 15
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Increased bone fragility in Talasiu, Kingdom of
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4872699 ym

Following inspection of spectra:

phosphate = 3344 in males, 844 in females

carbonate min 1676 (v,) and 2159 (v;) in females, and 3339 (v,) and 3329 (v;) in males
carbonate v, :phosphate ratios: 846 in females and 2495 in males

Miszkiewicz et al., 2021. Scientific Reports 11(1):1-6.
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Ca. 3000 Tongans

 Lifestyle contributions to accelerated bone remodelling?

 Lifespan longer than previously thought with females
possibly experiencing menopause related bone loss?
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Technical challenges

« ATR attachment not
making contact with L=
all bone regions, BNy e
uneven? (sample ===
~100um) —p

 Biodegradation
post-mortem - not all
spectra suitable for
analysis -- diagenetic
calcite deposited
post-mortem can
contribute to

carbonate sites of L |
spectra Image courtesy of Pimm!
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1. Remove unsuitable spectra/ phosphate, carbonate values; 2. Perform statistical
correlations to check carbonate v, and v, data alignment — remove where random scatter.
3. Manually examine sites of v, for a strong peak at 1427 cm~' indicating presence of
calcite.

24
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Calcite - strong and distinct peak at
1427 cm-1
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...method still rarely applied in bioarchaeology

+ Destructive Samplmg' Science and the Dead
« Haven't been able to s i e s

apply modern bone
approaches (Vrahnas et
al. 2016, e.g. collagen
molecular compaction
via amide |, II).

Mays et al., 2013

Mays et al 2013. English Heritage with the Advisory Panel on the Archaeology of Burials in England.
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