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'�� %LRPHFKDQLFDO�(YDOXDWLRQ�RI�3HGLDWULF�,QÀLFWHG�+HDG�7UDXPD

John D. Lloyd, PhD*, 32824 Michigan Avenue, San Antonio, FL 33576; and William E. Lee III, PhD, University of South Florida, 
College of Engineering, Tampa, FL 33620

After attending this presentation, attendees will have an appreciation for biomechanical evaluations that can be applied in order to 

REMHFWLYHO\�GHWHUPLQH�WKH�PHFKDQLFDO�FDXVDWLRQ�RI�LQÀLFWHG�YV��DFFLGHQWDO�KHDG�WUDXPD�LQ�D�SHGLDWULF�SRSXODWLRQ�
This presentation will impact the forensic science community by informing attendees that in cases of head trauma in infants and 

\RXQJ�FKLOGUHQ��LW�LV�RIWHQ�DOOHJHG�WKDW�WKH�SDUHQW�RU�FDUH�SURYLGHU�VWUXFN�WKH�FKLOG�YLFWLP�ZLWK�WKHLU�KDQG�RU�ZLWK�RU�DJDLQVW�D�KDUG�VXUIDFH��
causing serious and sometimes fatal bodily injury.  By performing a systematic biomechanical evaluation, this presentation will quantify 

WKH�ULVN�RI�KHDG�DQG�EUDLQ�LQMXU\�DVVRFLDWHG�ZLWK�VXFK�PHFKDQLVPV�RI�LQMXU\�
Methods:� � 7ZR� DGXOW� PDOH� LQYHVWLJDWRUV� VHUYHG� DV� SDUWLFLSDQWV�� QHLWKHU� KDG� DQ\� SK\VLFDO� GLVDELOLWLHV� WKDW� PLJKW� DIIHFW� WKHLU�

SHUIRUPDQFH���$Q�LQVWUXPHQWHG�&KLOG�5HVWUDLQW�DQG�$LUEDJ�,QWHUDFWLRQ��&5$%,������ELR¿GHOLF�PDQQHTXLQ��RI�KHLJKW�����P�DQG�PDVV�
����NJ��ZDV�XWLOL]HG�DV�WKH�LQIDQW�VXUURJDWH���$����*�SLH]R�HOHFWULF�WUL�D[LDO�DFFHOHURPHWHU��ZDV�LQVWDOOHG�DW�WKH�&HQWHU�RI�0DVV��&R0��
of the CRABI headform along with a tri-axial digital gyroscope, in accordance with the Society of Automotive Engineers (SAE) J211.

(LJKW�FRQGLWLRQV�ZHUH�LQYHVWLJDWHG��LQFOXGLQJ�VWULNLQJ�WKH�KHDG�ZLWK�ERWK�DQ�RSHQ�KDQG�DQG�EDVHEDOO�EDW�DV�ZHOO�DV�LPSDFWLQJ�WKH�
mannequin head against interior wall structures, both on and between supporting studs.  Such walls were manufactured for the purpose 

RI�WKLV�VWXG\�XVLQJ��´[�´�ZKLWH�ZRRG�ZLWK�ERWK���´�2XWVLGH�&RUQHU��2&��DQG���´�2&�VHSDUDWLRQ�EHWZHHQ�YHUWLFDO�VWXGV��RYHU�ZKLFK�3/
8
´�

DQG�ò´�J\SVXP�GU\ZDOO�ZDV�IDVWHQHG�LQ�DFFRUGDQFH�ZLWK�VWDWH�EXLOGLQJ�FRGHV���3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�LPSDUW�JHQWOH��PRGHUDWH��
DQG�YLJRURXV�LPSDFWV�RQ�WKH�LQIDQW�VXUURJDWH��UHSHDWHG�¿YH�WLPHV�IRU�HDFK�RI�WKH�HLJKW�FRQGLWLRQV��UHVXOWLQJ�LQ�D�WRWDO�����WULDOV�

Results:� �'DWD� IURP�ERWK� WKH�DQDORJ� OLQHDU� DFFHOHURPHWHU� DQG�GLJLWDO�J\URVFRSH�ZDV�DFTXLUHG�DW�������+]��SHU� FKDQQHO��XVLQJ�
/DE9,(:™�DQG�¿OWHUHG�LQ�0$7/$%®�XVLQJ�D�SKDVH�OHVV��WK�RUGHU�%XWWHUZRUWK�¿OWHU�ZLWK�D�����+]�FXWRII�IUHTXHQF\��SHU�6$(�-������
+HDG�OLQHDU�DFFHOHUDWLRQ�DQG�DQJXODU�YHORFLWLHV�ZHUH�UHFRUGHG��DQJXODU�DFFHOHUDWLRQ�ZDV�GHULYHG��SHDN�PDJQLWXGH�YDOXHV�ZHUH�FDOFXODWHG��
DQG�+HDG�,QMXU\�&ULWHULRQ��+,&����FRPSXWHG���'HVFULSWLYH�VWDWLVWLFV�DUH�UHSRUWHG�DFURVV�UHSHDWHG�WULDOV�DQG�SDUWLFLSDQWV�

Conclusions:  Forces associated with linear acceleration are typically responsible for focal injuries, including subgaleal hematomas, 

ODFHUDWLRQV��VNXOO�IUDFWXUHV��DQG�EUDLQ�FRQWXVLRQV��ZKHUHDV�IRUFHV�DVVRFLDWHG�ZLWK�URWDWLRQDO�LQHUWLD�DFFRXQW�IRU�GLIIXVH�LQMXULHV��LQFOXGLQJ�
concussive brain insult, axonal injury, and bridging vein rupture, leading to space-occupying subdural hematomas.  Findings from this 

ELRPHFKDQLFDO�HYDOXDWLRQ�FDQ�EH�DSSOLHG�WR�REMHFWLYHO\�GHWHUPLQH�WKH�PHFKDQLFDO�FDXVDWLRQ�RI�LQÀLFWHG�WUDXPD�IURP�FODLPHG�DFFLGHQWDO�
reasons.
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