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W11 Some Like It Hot: A Forensic Analysis of Burnt Remains

Sara C. Zapico, PhD*, FL International Univ, Dept of Chem and Biochem, Modesto A. Maidique Campus, OE116, 11200 SW 8 Street, Miami, FL
33199; Sarah Ellingham, PhD*, International Committee of the Red Cross, Baghdad Delegation, PO Box 3317, Al-Alwiya Post Office, Baghdad,
IRAQ); Joe Adserias-Garriga, DDS, PhD*, ¢/ Balmes 62 30 la, Barcelona, SPAIN; Douglas H. Ubelaker, PhD*, Smithsonian Institution, Dept of
Anthropology, NMNH, MRC 112, Washington, DC 20560; John Berketa, PhD*, University of Adelaide, 121 William Street, Norwood, South Australia
5067, AUSTRALIA; Steven A. Symes, PhD*, MS Medical Examiner’s Office, MCL, 215 Allen Stuart Drive, Pearl, MS 39208; Ericka N. L’Abbe, PhD*,
University of Pretoria, 9 Bophelo Road, Pretoria 0001, SOUTH AFRICA; and Christopher W. Schmidt, PhD*, University of Indianapolis, Dept of
Anthropology, 1400 E Hanna Avenue, Indianapolis, IN 46227

After attending this presentation, attendees will: (1) be introduced to fire scene investigation involving burnt human remains and their
recovery; (2) recognize the micro- and macroscopical changes undergone by the body, skeletal, and dental hard tissues when subjected to fire;
(3) understand the different techniques, approaches, and challenges for the identification of burnt human remains, including the practical issues;
(4) learn what additional information about the incineration event can be gained through burnt bone analysis; and, (5) gain insights through the
discussion of forensic casework.

This presentation will impact the forensic science community through the presentation of multidisciplinary and innovative approaches to
tackle complex cases of burnt human remains with a more holistic approach to not only facilitate the identification of remains, but to also glean insight
into the reconstruction of the incineration conditions.

Mass disasters, aircraft accidents, or motor vehicle collisions can involve fire; sometimes, a fire may have been set to destroy forensic
evidence, including to prevent the identification of the deceased. When the fire affects a large area, it often cannot be extinguished for many hours or
even days. As a consequence, some bodies are subjected to prolonged high temperatures and, in many cases, be reduced to extremely fragile skeletal
elements. Thus, the identification of human remains subjected to incineration depends on the degree of destruction of the remains, which is affected by
the intensity and duration of the fire. In fact, the loss of soft tissues destroys visual and fingerprint clues, leaving odontology, anthropology, and DNA
as the only possible identifiers.

Subsequent to the destruction of skin and soft tissues, the skeletal remains exposed to fire or high temperatures undergo changes both on a
macro- as well as a microscopical level. Macroscopically, high-temperature exposure modifies the bone structure in size, color, and shape. At the
microscopic level, there are different changes in chemical and crystalline structures. All of these changes complicate the estimation of sex, age, and
stature, challenging the accurate identification of the remains. The same changes are found in teeth. Although genetic identification can be an option
in some circumstances, DNA extraction, yield, and quality is also affected by the intensity and duration of the fire.

Therefore, due to the fragility of skeletal and dental remains, the maximization of collection and stabilization are required at the very early
stages of scene recovery; attention to detail and care throughout the analyses to maximize the extractable information is critical.

Based on these issues and challenges, a multidisciplinary team effort of forensic pathologists, anthropologists, odontologists, and analytical
scientists is essential to facilitate the correct identification of the victims and to reconstruct the incineration conditions.

This workshop will illustrate this multidisciplinary effort, explaining the recovery of burnt human remains from the fire scene and the analysis
of these remains at different levels — macroscopic, microscopic/biochemical, and genetic — to facilitate the identification of the victims, applying
anthropological, odontological, and genetic techniques to finally illustrate the discussed approach and challenges through practical case studies.
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