
* Presenting Author

General Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

655

E64 Detection of Residual Metal on Bone From Bullet Hole Periphery Using Digital 
Radiography

Brandon Nichols, MD, 2451 Fillingim Street, Mobile, AL 36617; and James A. Bailey, PhD*, Minnesota State University Mankato, 617 
Chestnut Street, Wilmington, NC 28401

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�IDPLOLDU�ZLWK�������H[DPLQLQJ�EXOOHW�KROHV�LQ�VHFWLRQV�RI�ERQH�XVLQJ�D�120$'™ 

;�UD\�GHYLFH������UHYLHZLQJ�UDGLRJUDSKV�IRU�WKH�SUHVHQFH�RI�UHVLGXDO�PHWDO�RQ�ERQH��DQG������VRPH�RI�WKH�IDFWRUV�WKDW�DIIHFW�WKH�WUDQVIHU�
of metal from the bullet to the periphery of the bullet hole.

This presentation will impact the forensic science community by describing a non-destructive method for identifying possible bullet 

holes in bone by detecting residual metal around the bullet hole periphery.

3RUWDEOH�;�UD\�HTXLSPHQW�PD\�EH�XVHG�DW�WKH�VFHQH�WR�H[DPLQH�VXVSHFWHG�EXOOHW�KROHV�RQ�VNHOHWDO�UHPDLQV�RU�IUDJPHQWHG�VNHOHWDO�
elements for the presence of residual metal.  The examination is not destructive and may provide investigators with preliminary 

LQIRUPDWLRQ�ZKLOH�WKH�VNHOHWDO�UHPDLQV�DUH�PRUH�WKRURXJKO\�H[DPLQHG�1

In this study, sections of bovine bone were cut to 10cm to 18cm in length, then cut longitudinally and used as a substrate for 

SURGXFLQJ�EXOOHW�KROHV���7KH�VHFWLRQV�RI�ERQH�ZHUH�WDNHQ�WR�WKH�¿ULQJ�UDQJH�DQG�VKRW�DW�D�PX]]OH�WR�WDUJHW�GLVWDQFH�RI�DSSUR[LPDWHO\�
RQH�PHWHU�ZLWK�D�YDULHW\�RI�¿UHDUPV�DQG�DPPXQLWLRQ���)RXU�W\SHV�RI�¿UHDUPV�ZHUH�XVHG�WR�SURGXFH�WKH�EXOOHW�KROHV�LQFOXGLQJ���D�6PLWK�
	�:HVVRQ®�PRGHO������D�6PLWK�	�:HVVRQ®�PRGHO�������D�6PLWK�	�:HVVRQ® model 617, and a Beretta® model 950.  Fifteen brands 

of ammunition were used which consisted of:  eight .22 caliber brands, one .25 caliber brand, three .38 caliber brands, and three 9mm 

EUDQGV�� �7KH�EXOOHW�VW\OHV�IURP�WKHVH�EUDQGV�LQFOXGHG���/HDG�5RXQG�1RVH��/51���+ROORZ�3RLQW��+3���)XOO�0HWDO�-DFNHW��)0-���DQG�
6HPL�-DFNHWHG�+ROORZ�3RLQW��6-+3��

(LJKWHHQ�JXQVKRWV�SURGXFHG�EXOOHW�KROHV���2QH�����FDOLEHU�EXOOHW�JUD]HG�WKH�ERQH�ZLWKRXW�SURGXFLQJ�D�EXOOHW�KROH�DQG�WKH�URXQG�OHDG�
VKRW�IURP�D�����FDOLEHU�VKRW�VKHOO�SURGXFHG�LQGHQWLRQV�LQ�WKH�ERQH�ZLWKRXW�SURGXFLQJ�D�EXOOHW�KROH���7KH�JUD]HG�EXOOHW�DQG�WKH�VKRW�IURP�
WKH�VKRW�VKHOO�ERWK�OHIW�FRQWDFW�PDUNV�RQ�WKH�ERQH�WKDW�ZHUH�JUD\�LQ�FRORU���6RPH�ERQH�VDPSOHV�VKDWWHUHG�LQWR�PXOWLSOH�SLHFHV�DQG�ZHUH�
DVVHPEOHG�ZLWK�WKH�XVH�RI�VKLSSLQJ�WDSH�EHIRUH�PDNLQJ�UDGLRJUDSKV��

$IWHU�DVVHPEOLQJ�WKH�ERQH�IUDJPHQWV��UDGLRJUDSKV�RI�WKH�ERQH�VHFWLRQV�ZHUH�REWDLQHG�ZLWK�WKH�XVH�RI�D�120$'™�;�UD\�GHYLFH�DQG�
GLJLWDO�VHQVRU���7KH�120$'™�LV�D�KDQG�KHOG�;�UD\�GHYLFH�SRZHUHG�E\�D������YROW�EDWWHU\���,W�KDV�EHHQ�WHVWHG�IRU�VDIHW\�DQG�LV�DSSURYHG�
for use in North Carolina.2,3��:KHQ�WKH�GHYLFH�LV�HQHUJL]HG��WKH�RXWSXW�SRZHU�IRU�JHQHUDWLQJ�;�UD\V�LV�FRQVWDQW�DW����P$�DW���N9S�������
7KH�H[SRVXUH� LV�FRQWUROOHG�E\�DGMXVWLQJ� WKH� WLPH�RQ� WKH�GHYLFH�� �7KH�120$'™�KDV�DQ�H[SRVXUH� UDQJH�RI�����±����VHF�4  Average 

exposure time used to obtain radiographs of the bone with bullet holes was 100 milliseconds.

In conclusion, 18 of the 20 bone samples had bullet holes.  One bone sample had shot impressions .140 inches in diameter from 

WKH�����FDOLEHU�VKRW�VKHOO�DQG�RQH�VDPSOH�ZDV�JUD]HG�ZLWK�D�����FDOLEHU�EXOOHW��ERWK�OHDYLQJ�JUD\�PDUNV�RQ�WKH�ERQH���)URP�WKH����ERQH�
UDGLRJUDSKV�H[DPLQHG�����������KDG�UHVLGXDO�PHWDO�RQ�WKH�ERQH���2I�WKH����EXOOHW�KROHV�����KDG�PHWDO�LQ�WKH�EXOOHW�KROH�SHULSKHU\���0HWDO�
ZDV�GHWHFWHG�LQ�RQO\�RQH�RXW�RI�¿YH�EXOOHW�KROHV�ZKHQ�IXOO�PHWDO�MDFNHWHG�EXOOHWV�ZHUH�¿UHG���1RW�DOO�EXOOHWV�WUDQVIHU�PHWDO�WR�ERQH��
however, when metal is transferred, digital radiography is useful in detecting the transfer.
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