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Forensic anthropologists have applied histologica
methods to undecalcified bone specimens throughout Analysis LSCM TLM
the development of the discipline to answer guestions

ranging from whether fragmentary or burned remains Characterizing Diagenesis vIMM VIV
are human, fo estimating age at death. This pursult has Fdge Geometry of Bone S _

iInvolved the use of ground sections of bone viewead Elements |

under plane and polarized light microscopy, and has . .

increasingly included the use of special stains to Parhological Detall MM V]
Increase  the visibility (and  quantifiability)  of .

microstructures. The use of microscopy In forensic Microstructure of Bone M Yl

anthropology, however, Is Imﬁre_d by the condition of Age Estimation « oA\l
the remains under Investigation. In  particular,

diagenetic alteration (chemical and biological Animal vs Human X VA
changes to the content and structure of bone from the | |

time of deposition to discovery) can complicate 3 Dimensional (Z-stack] A 1

analysis. The purpose of this pilot study was to Resolution

determine whether the application of an alternate

modality, laser scanning confocal microscopy (LSCM),
to stained and unstained specimens, improves the
ability of forensic anthropologists to perform histological
analysis on recovered human remains.

Each M represents the authors collective decision
on resolution and speed of processing of the
samples under microscopy for a given task.
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Samples/Stains Used This pilot study has demonstrated that the use of
> C2.I|n|caljrrc1ns—|l|ofci biopsies (n=16) LCSM  In forensic anthropology has some
> Rib sections (3'5, Century BCE) (DZQO) B advantages over traditional light or digital light
> uman anaftomical femor_ol sections (n=9) microscopy in higher order investigations: z-stack
> Porcine lllac fragments (n=20) | | resolution at high magnification, assessment of
» Each sample was stained with Basic Fuchsin and fracture edge geometry, assessment of bone

Toluidine Blue
Each sample was viewed under low (4-20x) to high (40-
" 150x) magnification using the following microscopes:
Fig 3 » Keyence VHX1000 Digital Light Microscope
» Nikon Eclipse E200 with Nikon DSLR7000 Camera
» Carl Zeiss LSM3800 Laser Scanning Confocal

diagenesis, and high magnification bone
microstructure studies (Fig 1-4). When combined
with stains and dyes (e.g. Basic Fuchsin or Toluidine
Blue) It can further elucidate protein location and
orotein degradation for estimation of the post
mortem interval. However, for low to middle order

Microscope | investigations:  animal  versus  human, age
» Carl Zeiss LSM880  Laser Scanning Confocal  otimation, and assessment of histopathology, light
Microscope and digital light microscopy, along with the use of

» Leica Spinning Disc Confocal Microscope
Each sample was assessed under each modality for its
resolution and speed of processing by the authors.

special stains such as Toluidine Blue and/or a light
polarizing filter (Fig. 5-8) is still a more efficient and
effective method of investigation.
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