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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�PRVW�SHUWLQHQW�DQG�YDOLG�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�LQMXU\�LQ�PRWRU�
vehicle occupants subjected to collinear rear-impact collisions.  This presentation will address four common mechanisms which alter 
the biomechanical loading capacity of the cervical spine and one mechanism which is unique to rear impacts.  For each mechanism, the 
SUHVHQWHUV�ZLOO�GHVFULEH�ZKDW�WLVVXHV�RU�VWUXFWXUHV�DUH�SODFHG�DW�ULVN�DQG�KRZ�WKH�SDLQ�RI�LQMXU\�WR�WKHVH�VWUXFWXUHV�LV�H[SUHVVHG�

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�HOXFLGDWLQJ�FRPPRQ�IDFWRUV�ZKLFK� LQFUHDVH� WKH� ULVN�RI� LQMXU\�
LQ�UHDU�LPSDFW�FROOLVLRQV���7KLV�ZLOO�HQDEOH�ELRPHFKDQLFDO�H[SHUWV�WR�EHWWHU�XQGHUVWDQG�DQG�DQDO\]H�WKH�PHFKDQLVPV�RI�LQMXU\�LQ�WKHVH�
collisions and aid care providers in assigning prognoses to patients recovering from these events.  This presentation will help illuminate 
D�¿HOG�ZKLFK�KDV�EHHQ�IUDXJKW�ZLWK�ELDV�GXH�WR�WKH�ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�WUXH�LQMXU\�PHFKDQLVP�DQG�LQWHUDFWLRQ�EHWZHHQ�KXPDQ��
YHKLFOH��DQG�FROOLVLRQ�IDFWRUV�ZKLFK�FDQ�LQFUHDVH�LQMXU\�ULVN�DQG�ORZHU�ORQJ�WHUP�SURJQRVLV�IRU�UHFRYHU\�

7KH�ULVN�IDFWRUV�PRVW�FRPPRQO\�LGHQWL¿HG�LQ�PRWRU�YHKLFOH�FROOLVLRQ�WHVWLQJ�LQFOXGH�������*HQGHU�²�IHPDOHV�DUH�PRUH�OLNHO\�WR�
be injured in rear-end collisions than males.1,2  The female anatomy and physiology is less conducive to withstand impact loads, shear, 
FRPSUHVVLRQ��WHQVLRQ��WRUVLRQ�RU�MROW�LQMXULHV�DV�VXVWDLQHG�LQ�D�UHDU�HQG�FROOLVLRQ������6WDWXUH�²�SHUVRQV�ZLWK�VPDOOHU�IUDPHV�DQG�VPDOOHU�
QHFN�FLUFXPIHUHQFHV�DUH�PRUH�OLNHO\�WR�EH�LQMXUHG�LQ�UHDU�HQG�FROOLVLRQV�3��7LVVXHV�ZLWK�VPDOOHU�FLUFXPIHUHQFH�RU�JHRPHWULFDO�VL]H�DUH�
OHVV�DEOH� WR�ZLWKVWDQG� WUDXPD�� ����2FFXSDQW�3RVLWLRQ�²�VWXGLHV�KDYH�IRXQG� WKDW�ZKHQ� WKH�KHDG� LV� URWDWHG�IURP�LGHDO�SRVLWLRQ��QHFN�
strain becomes more common.4  Additionally, multiple injuries and more severe injuries occurred with increased frequency.5  When 
DQ�RFFXSDQW�LV�QRW�VHDWHG�LQ�LGHDO�SRVLWLRQ��VWUXFWXUHV�DUH�OHVV�OLNHO\�WR�EH�LQ�DQ�RSWLPDO�ORDG�WROHUDQFH�VWDWH�DQG�OLNHOLKRRG�RI�LQMXU\�LV�
LQFUHDVHG������8QSUHSDUHGQHVV²�LW�KDV�EHHQ�VKRZQ�WKDW�XQSUHSDUHG�RFFXSDQWV�DUH�PRUH�OLNHO\�WR�VXVWDLQ�PXOWLSOH�LQMXULHV�DQG�PRUH�
severe injuries.1,5��:KHQ�DQ�RFFXSDQW�LV�KLW�XQDZDUH��KH�RU�VKH�LV�XQDEOH�WR�EUDFH�IRU�LPSDFW��ZKLFK�LQFUHDVHV�ULVN�RI�GHHS�VSLQDO�LQMXULHV�
DQG�ORZHUV�SURJQRVLV�IRU�UHFRYHU\��DQG������5HDU�,PSDFW�8QLTXH�/RDGLQJ�(YHQW�²�ZKHQ�VWUXFN�IURP�WKH�UHDU��D�PRWRU�YHKLFOH�RFFXSDQW�
H[SHULHQFHV�DQ�6�VKDSHG�FXUYH�LQ�WKH�FHUYLFDO�VSLQH��ZKLFK�SURGXFHV�D�ORDGLQJ�HYHQW�XQOLNH�GDLO\�DFWLYLWLHV��VSRUWV��RU�RWKHU�WUDXPDWLF�
events.6,7  This event combines a pre-loading level of compression that decreases the load tolerance of the pain-sensitive structures of the 
upper quarter.  This compression is immediately followed by a shear-torsion mechanism causing differential loading between the lower 
DQG�XSSHU�FHUYLFDO�VSLQH��FRQFHQWUDWLQJ�IRUFHV�DQG�LQFUHDVLQJ�WKH�ULVN�RI�LQMXU\�RI�GHHS�DQG�VXSHU¿FLDO�SDLQ�VHQVLWLYH�VSLQDO�VWUXFWXUHV�

)RUHQVLF�DQDO\VLV�DQG�PHGLFDO�H[DPLQDWLRQ�DUH�IXUWKHU�FRPSOLFDWHG�E\�LQWULQVLF�OLQNV�EHWZHHQ�WKHVH�IDFWRUV���)RU�H[DPSOH��IHPDOHV�
DUH�W\SLFDOO\�VPDOOHU�WKDQ�PDOHV�DQG�DUH�PRUH�OLNHO\�WR�KDYH�D�VPDOOHU�VWDWXUH�DQG�DXWRPRELOH�VHDWV�RIWHQ�GR�QRW�DFFRPPRGDWH�SHUVRQV�
RI�VPDOOHU�VWDWXUH��PDNLQJ�LW�GLI¿FXOW�RU�LPSRVVLEOH�IRU�WKHP�WR�VLW�LQ�LGHDO�RFFXSDQW�SRVLWLRQ�RU�EUDFH�HIIHFWLYHO\�IRU�FROOLVLRQ���7KLV�
SUHVHQWDWLRQ�ZLOO�GLVFXVV�KRZ�WKH�LQWHUSOD\�RI�WKHVH�IDFWRUV�DIIHFWV�OLNHOLKRRG�RI�LQMXU\�DQG�SURJQRVLV�IRU�UHFRYHU\�RI�LQGLYLGXDOV�LQYROYHG�
in rear-impact collisions.

7KHUH�LV�D�FRQÀXHQFH�RI�HYLGHQFH�IURP�LQWHUQDWLRQDO�VRXUFHV�LQFOXGLQJ�LQGHSHQGHQW�DQG�LQVWLWXWLRQDO�UHVHDUFKHUV�ZKLFK�FRQVLVWHQWO\�
GRFXPHQWV�LQFUHDVHG�LQMXU\�ULVN�ZKHQ�WKHVH�IDFWRUV�DUH�SUHVHQW���7KLV�HYLGHQFH�FRPHV�IURP�D�YDULHW\�RI�VRXUFHV��LQFOXGLQJ�FDGDYHU�DQG�
human volunteer studies, autopsy studies, provocative injections, palliative injections, and long-term population studies.  The data 
provided by each of these sources will be discussed as it relates to cervical injuries in rear-impact collisions.
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