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D15 Biomechanical Evaluation of Shaking Impact Syndrome

John D. Lloyd, PhD*, 32824 Michigan Avenue, San Antonio, FL 33576

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�ULVN�RI�WUDXPDWLF�KHDG�DQG�EUDLQ�LQMXULHV�LQ�D�SHGLDWULF�SRSXODWLRQ�
DVVRFLDWHG�ZLWK�VKDNLQJ�LPSDFW�V\QGURPH��D�PHWKRG�RIWHQ�DOOHJHG�LQ�FDVHV�RI�DEXVLYH�KHDG�WUDXPD�LQ�\RXQJ�FKLOGUHQ�

This presentation will impact the forensic science community by informing attendees as to the mechanisms of head and brain 

LQMXULHV�LQ�SHGLDWULF�SRSXODWLRQV�DQG�WKH�ULVNV�DVVRFLDWHG�ZLWK�VKDNLQJ�DQG�LPSDFW�
Introduction:��$�ELRPHFKDQLFDO�HYDOXDWLRQ�RI�VKDNHQ�LPSDFW�V\QGURPH�ZDV�SHUIRUPHG�WR�HYDOXDWH�WKH�ULVN�RI�LQMXU\�WR�DQ�LQIDQW���

,QMXU\�ULVN�ZDV�PHDVXUHG�DV�D�IXQFWLRQ�RI�OLQHDU�DQG�DQJXODU�KHDG�NLQHPDWLFV�RI�D�ELR¿GHOLF�LQIDQW�VXUURJDWH�GXULQJ�D�ELRPHFKDQLFDO�
recreation.

Methods:��7ZR�DGXOW�PDOHV�SHUIRUPHG�WKH�VKDNHQ�LPSDFW�DQG�LPSDFW�DFWLYLWLHV���$�&KLOG�5HVWUDLQW�DQG�$LUEDJ�,QWHUDFWLRQ��&5$%,������
ELR¿GHOLF�PDQQHTXLQ��KHLJKW�����P�DQG�PDVV�����NJ��ZDV�XWLOL]HG�DV�WKH�LQIDQW�VXUURJDWH���$����*�SLH]R�HOHFWULF�WUL�D[LDO�DFFHOHURPHWHU�
ZDV�LQVWDOOHG�DW�WKH�&HQWHU�RI�0DVV��&R0��RI�WKH�&5$%,�KHDGIRUP��LQ�DFFRUGDQFH�ZLWK�WKH�6RFLHW\�RI�$XWRPRWLYH�(QJLQHHUV��6$(��-����
along with a tri-axial digital gyroscope. 

$�QXPEHU�RI�FRQGLWLRQV�ZHUH�H[SORUHG�XVLQJ�D�KHLJKW�DGMXVWDEOH� WHVW�DSSDUDWXV�� �7KHVH� LQFOXGHG�� �QRQ�FRQWDFW� VKDNLQJ�� VKDNHQ�
LPSDFW��ZKLFK�LPSOLHV�D�EULHI�VKDNLQJ�HSLVRGH��IROORZHG�LPPHGLDWHO\�E\�LPSDFW���DQG��LPSDFW�RQO\���)RU�WKH�VKDNHQ�LPSDFW�DQG�LPSDFW�
only scenarios, participants were instructed to impart gentle, moderate, and vigorous impacts on the infant surrogate.  In addition, the act 

of dropping the mannequin onto the surfaces was explored for the impact-only technique.  Surfaces impacted included a standard infant 

FULE�PDWWUHVV��D�VWDQGDUG�FKDQJLQJ�WDEOH�SDG�ZLWK�FRYHU��DQG�D�KDUG�ZRRGHQ�WDEOHWRS���0DWWUHVV�KHLJKW�ZDV�VHW�DW�D�VWDQGDUG�EHG�KHLJKW�
RI����LQFKHV��ZKHUHDV�WKH�FKDQJLQJ�PDWWUHVV�DQG�WDEOHWRS�ZHUH�ERWK�VWXGLHG�DW����LQFKHV��DV�PHDVXUHG�IURP�WKH�ÀRRU���%RWK�SDUWLFLSDQWV�
SHUIRUPHG�¿YH�UHSHDWHG�WULDOV�IRU�HDFK�FRQGLWLRQ��IRU�D�WRWDO�RI�����WULDOV��

'DWD�IURP�WKH�DQDORJ�OLQHDU�DFFHOHURPHWHU�ZDV�DFTXLUHG�DW�������+]��SHU�FKDQQHO��XVLQJ�/DE9,(:™�DQG�¿OWHUHG�LQ�0$7/$%® 

XVLQJ�D�SKDVHOHVV��WK�RUGHU�%XWWHUZRUWK�¿OWHU�ZLWK�D�����+]�FXWRII�IUHTXHQF\��SHU�6$(�-������'DWD�IURP�WKH�J\URVFRSH�ZDV�UHFRUGHG�DW�
�����+]��SHU�FKDQQHO��ZLWK�QR�¿OWHULQJ�QHFHVVDU\�IRU�WKLV�GLJLWDO�VHQVRU���+HDG�OLQHDU�DFFHOHUDWLRQ�DQG�DQJXODU�YHORFLWLHV�ZHUH�UHFRUGHG��
DQJXODU�DFFHOHUDWLRQ�ZDV�GHULYHG��SHDN�PDJQLWXGH�YDOXHV�ZHUH�FDOFXODWHG��DQG�+HDG�,QMXU\�&ULWHULRQ��+,&����FRPSXWHG�

Results:� �)LQGLQJV�LQGLFDWH�WKDW�DQJXODU�DFFHOHUDWLRQV�DVVRFLDWHG�ZLWK�LQWHQWLRQDO�LPSDFW�DQG�VKDNHQ�LPSDFW�DUH�W\SLFDOO\�EHORZ�
infant brain injury thresholds of 8,000-10,000rad/s2.  The exception is vigorous impact against the changing pad or wood tabletop.  It 

ZDV�DOVR�QRWHG�WKDW�GURSSLQJ�WKH�LQIDQW�VXUURJDWH�RQWR�WKH�WHVW�VXUIDFH�SURGXFHG�LQMXU\�ULVN�VLPLODU�WR�WKH�PRGHUDWH�LPSDFW�FRQGLWLRQ�
Conclusions: $FURVV�DOO�HYHQWV�ZKHUH�VXI¿FLHQW�URWDWLRQDO�EUDLQ�PRWLRQ�ZDV�UHFRUGHG�WR�SURGXFH�VLJQL¿FDQW�EUDLQ�LQMXU\��VXI¿FLHQW�

OLQHDU�DFFHOHUDWLRQ� WR�FDXVH� VNXOO� IUDFWXUH� LQ�DQ� LQIDQW�ZDV�DOVR�GRFXPHQWHG�� �7KXV�� FRQVLGHULQJ� WKH� VKDNLQJ� LPSDFW�RU� LPSDFW�RQO\�
PHFKDQLVPV��¿QGLQJV�VXJJHVW�WKDW�IRU�WKHUH�WR�EH�DQ�XQGHUO\LQJ�EUDLQ�LQMXU\��D�VNXOO�IUDFWXUH�LV�DOVR�OLNHO\�
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