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A134 Estimating Skeletal Differences Between Contact and Non-Contact Gunshot 
Wounds to the Head:  The Role of Forensic Anthropologists in Understanding 
Circumstances of Death

Maria Alexandra Lopez, BA*, University of Tennessee, Dept of Anthropology, 250 S Stadium Hall, Knoxville, TN 37996; and Dawnie W. 
Steadman, PhD, University of Tennessee, Dept of Anthropology, 250 S Stadium Hall, Knoxville, TN 37996

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�VRPH�RI�WKH�VNHOHWDO�GLIIHUHQFHV�REVHUYHG�EHWZHHQ�FRQWDFW�DQG�QRQ�
FRQWDFW�JXQVKRW�ZRXQGV�WR�WKH�KHDG�DQG�ZLOO�DSSUHFLDWH�WKH�SRWHQWLDO�RI�VNHOHWDO�WUDXPD�DQDO\VLV�LQ�XQGHUVWDQGLQJ�FLUFXPVWDQFHV�RI�GHDWK�

This presentation impacts the forensic science community by contributing to bone trauma analysis and stressing the role of forensic 

anthropologists as valuable consultants to forensic pathological determination of cause and manner of death.

The analysis of gunshot trauma in medicolegal contexts is relatively straightforward for medical examiners when soft tissues are 

ZHOO�SUHVHUYHG���2QH�RI�WKH�NH\�IDFWRUV�WR�JXLGH�WKH�HVWLPDWLRQ�RI�PDQQHU�RI�GHDWK�LV�UDQJH�RI�¿UH��KRZHYHU��LQ�VNHOHWRQL]HG�UHPDLQV��
WKH� WDVN� LV�PRUH�GLI¿FXOW�EHFDXVH� WKH�DQDO\VLV� ODFNV� VRIW� WLVVXH�HYLGHQFH�� �7KLV�SURMHFW�HYDOXDWHV� WKH�FRQWULEXWLRQ�RI� VNHOHWDO� LQMXU\��
particularly fracture patterns, to evaluations of gunshot distance.  This study was conducted using a case-based analysis approach to 

GHWHUPLQH�WKH�SUHVHQFH�RU�DEVHQFH�RI�VNHOHWDO�GLIIHUHQFHV�EHWZHHQ�NQRZQ�FRQWDFW�DQG�QRQ�FRQWDFW�JXQVKRW�ZRXQGV�WR�WKH�KHDG��
Fifteen contact gunshot cases to the head (12 suicides, one homicide, and two undetermined) and 23 non-contact gunshot cases (all 

KRPLFLGHV��ZHUH�FROOHFWHG�IRU�D�WRWDO�RI�����WHQ�IURP�WKH�0F&RUPLFN�&ROOHFWLRQ�DW�7KH�8QLYHUVLW\�RI�7HQQHVVHH��IRXU�IURP�WKH�2I¿FH�RI�
WKH�&KLHI�0HGLFDO�([DPLQHU�LQ�.QR[YLOOH��71��WKUHH�IURP�WKH�:D\QH�&RXQW\�0HGLFDO�([DPLQHU¶V�2I¿FH�LQ�'HWURLW��0,��DQG����IURP�WKH�
0RGHUQ�6NHOHWDO�&ROOHFWLRQ�RI�WKH�1DWLRQDO�,QVWLWXWH�RI�/HJDO�0HGLFLQH�DQG�)RUHQVLF�6FLHQFHV�LQ�%RJRWi��&RORPELD��

,QIRUPDWLRQ�RQ�UDQJH�RI�¿UH�DQG�W\SH�RI�FDOLEHU�ZDV�SURYLGHG�LQ�WKH�DXWRSV\�DQG�EDOOLVWLF�UHSRUWV���$OO�FDVHV�ZHUH�ZRXQGHG�E\�ORZ�
YHORFLW\�EXOOHWV���$�WRWDO�RI����YDULDEOHV�ZHUH�FROOHFWHG�WR�FKDUDFWHUL]H�WKH�RYHUDOO�LQMXU\�DQDO\VLV��LQFOXGLQJ�TXDQWLWDWLYH�GDWD��VXFK�DV�
entrance and exit diameters, number of radiating and concentric fractures associated with entrance and exit defects, number of secondary 

fractures, and average length of fractures.  Qualitative data include anatomic location of entrance and exit defects and types and location 

RI�V\PPHWULF�IUDFWXUHV���.UXVNDO�:DOOLV�1RQ�3DUDPHWULF�WHVW�ZDV�FRQGXFWHG�WR�¿QG�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�FRQWDFW�
DQG�QRQ�FRQWDFW�JXQVKRW�ZRXQGV��S �������

Results indicate that, compared to non-contact wounds, contact gunshot wounds are associated with higher frequencies of:  (1) 

HQWUDQFH�IUDFWXUHV������H[LW�IUDFWXUHV������DYHUDJH�OHQJWK�RI�H[LW�IUDFWXUHV������WRWDO�QXPEHU�RI�VHFRQGDU\�IUDFWXUHV��DQG������DYHUDJH�OHQJWK�
of secondary fractures. 

4XDOLWDWLYH�GDWD�UHVXOWV�VXJJHVW�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�LQ�WKH�DQDWRPLF�ORFDWLRQ�RI�HQWUDQFH�GHIHFWV���&RPPRQ�HQWUDQFH�
locations for suicides are in the mouth, the temples, and the forehead.  Non-contact gunshot wounds do not follow any pattern because 

KRPLFLGDO�ZRXQGV�RFFXU�PRUH�UDQGRPO\�ZLWK�OHVV�ORFDOL]DWLRQ��
Two types of secondary symmetric radiating fractures occurred more frequently than others:  (1) bilateral diagonal fractures going 

WKURXJK�WKH�H[WHUQDO�DFRXVWLF�PHDWXV�DQG�WKH�VTXDPRXV�SRUWLRQ�RI�WKH�WHPSRUDO�ERQH��DQG������ELODWHUDO�GLDJRQDO�IUDFWXUHV�RQ�WKH�PD[LOOD�
JRLQJ�IURP�WKH�LQIHULRU�RUELWDO�ERUGHU�WR�WKH�DOYHRODU�SURFHVV���7KH�¿UVW�W\SH�RFFXUUHG�HTXDOO\�RIWHQ�LQ�FRQWDFW�DQG�QRQ�FRQWDFW�JXQVKRW�
ZRXQGV�ZLWK�QR�VSHFL¿F�HQWUDQFH�GHIHFW�ORFDWLRQ�DVVRFLDWHG���7KH�VHFRQG�W\SH�DSSHDUHG�WR�EH�PRUH�IUHTXHQWO\�DVVRFLDWHG�ZLWK�FRQWDFW�
JXQVKRW�ZRXQGV�ZLWK�QR�VSHFL¿F�HQWUDQFH�ORFDWLRQ�UHODWHG���)LQGLQJV�LQGLFDWH�WKDW�QR�VSHFL¿F�W\SH�RI�IUDFWXUH�LV�DVVRFLDWHG�ZLWK�UDQJH�RI�
¿UH�DQG�RU�VSHFL¿F�HQWUDQFH�ORFDWLRQV��KRZHYHU��LW�LV�VXJJHVWHG�WKDW�WKH�DQDO\VLV�RI�WKHVH�W\SHV�RI�IUDFWXUHV�QHHGV�DGGLWLRQDO�H[DPLQDWLRQ�

7KH�UHVXOWV�DUH�EDVHG�RQ�D�VPDOO�VDPSOH�DQG�PXVW�EH�FDUHIXOO\�FRQVLGHUHG���)XUWKHU�UHVHDUFK�LV�LPSRUWDQW�WR�HVWDEOLVK�LI�WKHVH�¿QGLQJV�
are consistent and, hopefully, to estimate the presence or absence of craniofacial fracture patterns associated with contact gunshot 

wounds to the head.  Unfortunately, the number of cases in this study does not support evidence of any frequent type and/or location 

RI�IUDFWXUHV�LQ�UHODWLRQ�WR�UDQJH�RI�¿UH���$GGLWLRQDOO\��ZKLOH�WKH�HVWDEOLVKPHQW�RI�PDQQHU�RI�GHDWK�FDQQRW�EH�VROHO\�EDVHG�RQ�VFLHQWL¿F�
DQDO\VLV�RI�WKH�YLFWLP¶V�UHPDLQV�²�GXH�WR�WKH�VLJQL¿FDQFH�RI�DQ�LQWHUGLVFLSOLQDU\�LQYHVWLJDWLRQ�RI�HDFK�FDVH�²WKH�LPSRUWDQFH�RI�WKH�
expertise of forensic anthropologists in the analysis of bone trauma and their contributions in the understanding of circumstances of 

GHDWK�LV�HPSKDVL]HG��

Skeletal Gunshot Trauma, Bilateral Symmetric Fractures, Manner of Death


