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After attending this presentation, attendees will have learned how much of a cranial peri-mortem fracture really survives after 

cremation and where the pitfalls in distinguishing it from a heat-related fracture may be.

This presentation will impact the forensic science community by demonstrating how traumatic fractures survive cremation, how 

they may change, and how they may differ from heat-related fractures even after the cremation process through the analysis of 32 

cadavers subjected to autopsy, then cremated.

7ZHQW\�PDOH�DQG����IHPDOH�FDGDYHUV�EHWZHHQ����DQG����\HDUV�RI�DJH��ZHUH�IROORZHG�DQG�DQDO\]HG�IURP�WKH�DXWRSV\�URRP�WR�WKH�
crematorium.  The mean age of the male sample was 58.6 years and of the female sample was 65.9 years.  All subject died of head 

WUDXPD�������IURP�WUDI¿F�DFFLGHQWV������IURP�IDOOV�IURP�D�KHLJKW��DQG������IURP�JXQVKRW�LQMXULHV���7KLV�VWXG\�IRFXVHG�RQO\�RQ�WKH�
VNXOO���7KH�DGYDQWDJHV�RI�WKLV�VWXG\�ZHUH�WKH�VWDQGDUGL]DWLRQ�RI�DOO�WKH�VDPSOHV�GXH�WR�WKH�¿[HG�RYHQ�WHPSHUDWXUH�DQG�WLPH�RI�FUHPDWLRQ�
�������&� IRU����PLQXWHV��� NQRZQ�GHPRJUDSKLF� �DJH�� VH[��ZHLJKW�� DQG�KHLJKW��� FOLQLFDO� LQIRUPDWLRQ�� DYDLODELOLW\�RI�GHWDLOHG� DXWRSV\�
reports (injuries and cause of death), and photographs. 

0RUHRYHU��ERWK�GXULQJ�WKH�DXWRSV\�DQG�DIWHU�WKH�FUHPDWLRQ��SKRWRV�RI�WKH�ERQH�IUDJPHQWV�DQG�WKHLU�HGJHV�ZHUH�DFFXUDWHO\�WDNHQ�
IURP�GLIIHUHQW�DQJOHV�ZLWK�D�PHWULF�UHIHUHQFH���,Q�HDFK�FDVH��DOO�IUDJPHQWV�ZHUH�FRXQWHG�ERWK�GXULQJ�DXWRSV\��IURP�]HUR�WR����IUDJPHQWV��
ZLWK�D�PHDQ�RI����DQG�DIWHU�WKH�FUHPDWLRQ��IURP����WR�����IUDJPHQWV��ZLWK�D�PHDQ�RI�������$IWHU�D�UHFRPSRVLWLRQ�RI�WKH�VNXOO�IUDJPHQWV�
according to the bone of origin (parietal, frontal, etc.), the fracture visible at the autopsy, which had been photographed, was searched for 

DPRQJ�WKH�EXUQHG�IUDJPHQWV���,I�WKH�RULJLQDO�IUDFWXUH�FRXOG�QRW�EH�IRXQG��LW�ZDV�FODVVL¿HG�DV�³D�´�LI�LW�FRXOG�EH�UHFRJQL]HG�EXW�KDG�EHHQ�
JUHDWO\�DOWHUHG��LW�ZDV�FODVVL¿HG�DV�³E�´�LI�LW�ZDV�IRXQG�WR�EH�VXSHULPSRVDEOH�LQ�LWV�VKDSH��LW�ZDV�FODVVL¿HG�DV�³F�´�

5HVXOWV�VKRZHG�WKDW�RQO\�������RI�SHUL�PRUWHP�IUDFWXUHV�ZHUH�RI�W\SH�³F´��L�H���UHFRJQL]DEOH�DQG�RI�WKH�VDPH�VKDSH�������ZHUH�RI�
W\SH�³E�´�DQG�������ZHUH�FODVVL¿HG�DV�³D�´��2QH�LQWHUHVWLQJ�¿QGLQJ�ZDV�WKDW�LI�EHYHOLQJ�GXH�WR�WKH�WUDXPD�ZDV�SUHVHQW�GXULQJ�DXWRSV\��
LW�SUHVHUYHG�LWV�JHQHUDO�VKDSH�HYHQ�DIWHU�WKH�FUHPDWLRQ�EXW�ZDV�VPRRWKHU�DW�WKH�HGJHV���$V�DOUHDG\�UHSRUWHG�LQ�OLWHUDWXUH��VDZ�PDUNV�ZHUH�
DOZD\V�FOHDUO\�YLVLEOH��FRQ¿UPLQJ�WKDW�WKH�VDZ�DFWLRQ�RQ�WKH�ERQH�LV�GHPRQVWUDEOH�HYHQ�DIWHU�WKH�FUHPDWLRQ�DW�H[WUHPH�WHPSHUDWXUHV���,W�
DOVR�VHHPV�WKDW�¿UH�LQGXFHG�IUDFWXUHV�JHQHUDOO\�SURGXFH�VWUDLJKW��VKDUS��DQG�DFXWH�DQJOHV�DW�IUDFWXUH�HGJHV�ZKHUHDV�SUH�H[LVWLQJ�WUDXPDWLF�
IUDFWXUHV�DUH�PRGHOHG�E\�¿UH��FUHDWLQJ�JHQHUDOO\�VPRRWKHU�DQG�URXQGHU�HGJHV�

In conclusion, this study has shown that in more than half of the cases, the original peri-mortem fracture could no longer be seen.  

Where the fracture can be detected, in 25% of the cases it is visible but severely altered, and in the remaining cases it is very similar in 

shape but not superimposable since the margins are rounder and smoother.
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