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A12 A Pilot Study Investigating 3D Variation in the Frontal Sinuses

Sarah M. Richer, MA*, 16 Morley Avenue, Winnipeg, MB R3L 0X4, CANADA

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�KDYH�DQ�XQGHUVWDQGLQJ�RI�WKH�LVVXHV�SODJXLQJ�FXUUHQW��'�PHWKRGV�WR�HYDOXDWH�IURQWDO�
VLQXV�XQLTXHQHVV�DQG�WKH�SRWHQWLDO�RI��'�DSSURDFKHV�WR�YLVXDOL]H�PRUSKRORJLFDO�YDULDWLRQ�

This presentation will impact the forensic science community by providing a greater understanding of morphological variation 
which will enhance quantitative methods aimed at capturing individual uniqueness in these structures.

,GHQWL¿FDWLRQ�RI�XQNQRZQ�LQGLYLGXDOV�LV�DQ�LPSRUWDQW�DVSHFW�LQ�IRUHQVLF�FDVHV���7KH�IURQWDO�VLQXVHV�DUH�DPRQJ�VHYHUDO�DUHDV�LQ�WKH�
VNHOHWRQ�WKDW�KDYH�EHHQ�SURSRVHG�WR�DLG�LQ�LGHQWL¿FDWLRQ���7KHVH�VWUXFWXUHV�KDYH�ORQJ�EHHQ�FRQVLGHUHG�XQLTXH�WR�HDFK�LQGLYLGXDO�EHFDXVH�
of the high degree of observed morphological variation.  The most basic approach to compare the morphology of the frontal sinuses for 
SHUVRQDO�LGHQWL¿FDWLRQ�SXUSRVHV�LV�HLWKHU�VLGH�E\�VLGH�FRPSDULVRQ�RU�VXSHULPSRVLWLRQ�RI�UDGLRJUDSKLF�LPDJHV�WDNHQ�RI�WKH�IURQWDO�VLQXVHV�
IURP�VLPLODU�DQJOHV�DQG�ZLWK�VLPLODU�PDJQL¿FDWLRQ���7KLV�VLPSOH�DSSURDFK�KDV�JLYHQ�ZD\�WR�VHYHUDO�PHWKRGV�WKDW�DWWHPSW�WR�TXDQWLI\�
observed morphological variation in the frontal sinuses. 

A recent test of three methods on an independent sample revealed that these methods were not able to produce unique matches in 
all cases.1-3��2QH�H[SODQDWLRQ�FRXOG�EH�WKH�SUHGRPLQDQW�UHOLDQFH�RQ��'�GDWD���7R�GDWH���'�YDULDWLRQ�LQ�WKH�IURQWDO�VLQXVHV�KDV�RQO\�EHHQ�
H[SORUHG�LQ�D�VLQJOH�VWXG\�ZKLFK�XWLOL]HV�D�FRGLQJ�V\VWHP�DQG�UHSRUWV�WZR�LQGLYLGXDOV�LQ�WKH�VDPSOH�SURGXFHG�WKH�VDPH�WHQ�GLJLW�FRGH�4 

7KLV�VWXG\�XWLOL]HG�DQ�DQRQ\PL]HG�SRVWPRUWHP�&RPSXWHG�7RPRJUDSK\��&7��VDPSOH�RI�����LQGLYLGXDOV��PDOHV�Q ����IHPDOHV�Q ����
XQNQRZQ�Q ���IURP�WKH�8QLYHUVLW\�RI�&RSHQKDJHQ���7KH�DJH�UDQJH�RI�WKH�VDPSOH�EDVHG�RQ�PHGLFDO�UHFRUGV�LV����WR����\HDUV��PHDQ�
PDOHV������\HDUV��PHDQ�IHPDOHV������\HDUV����7KH��'�UHQGHULQJ�RI�WKH�IURQWDO�VLQXVHV�ZDV�FDUULHG�RXW�XVLQJ�0DWHULDOLVH�0LPLFV® for all 
individuals twice, permitting comparisons to be made between the same individual (different renderings).  Ten trials were conducted 
using random groups of individuals.  In nine trials, the second rendering of the primary individual was present and in one it was not.  
6WHUHROLWKRJUDSK\��67/��¿OHV�ZHUH�LPSRUWHG�LQWR�5DSLGIRUP�;29������DQG�DOLJQHG�ZLWK�D�VDPSOLQJ�UDWLR�RI��������$�ZKROH�GHYLDWLRQ�
IXQFWLRQ�ZDV�SHUIRUPHG�ZLWK�D�WROHUDQFH�RI�]HUR���7KH�WROHUDQFH�YDOXH�UHSUHVHQWV�WKH�DPRXQW�RI�GHYLDWLRQ�IURP�WKH�WDUJHW���%\�VHWWLQJ�WKH�
WROHUDQFH�WR�]HUR��DQ\�GLIIHUHQFH�LQ�VL]H�RU�VKDSH�EHWZHHQ�WZR�IURQWDO�VLQXVHV�EHLQJ�PDWFKHG�ZDV�LGHQWL¿HG��

,W�ZDV�IRXQG�WKDW�WKH�PHDQ�RYHUDOO�RXW�RI�WROHUDQFH�SHUFHQWDJH�IRU�VDPH�VNXOO�FRPSDULVRQV�ZDV�ORZHU����������VWG�GHY�������WKDQ�
WKDW�RI�WKH�GLIIHUHQW�VNXOO�FRPSDULVRQV����������VWG�GHY���������:KHQHYHU�WKH�PDWFKLQJ�WDUJHW�UHQGHU�RI�WKH�IURQWDO�VLQXV�ZDV�SUHVHQW�LQ�
WKH�VDPSOH��LW�VKRZHG�WKH�ORZHVW�RXW�RI�WROHUDQFH�VWDWLVWLFV�DQG�WKHUH�ZDV�QR�RYHUODS�LQ�WKH�YDOXHV�EHWZHHQ�WKH�VDPH�VNXOO�FRPSDULVRQV�
DQG�WKH�GLIIHUHQW�VNXOO�FRPSDULVRQV���7KLV�LV�FRQVLVWHQW�ZLWK�WKH�DVVXPSWLRQ�WKDW�WZR�VHSDUDWH�UHQGHULQJV�RI�WKH�VDPH�LQGLYLGXDO¶V�IURQWDO�
sinuses will be more similar to each other than renderings of frontal sinuses from two different individuals. 

7KLV�SUHOLPLQDU\�VWXG\�LOOXVWUDWHV�WKH�SRWHQWLDO�IRU��'�TXDQWL¿FDWLRQ�RI�YDULDWLRQ�DQG�XQLTXHQHVV�VHHQ�LQ�WKH�DQDWRP\�RI�WKH�IURQWDO�
sinuses.  Previously developed methods aimed at quantifying morphological variation have not been entirely successful because they 
DWWHPSW�WR�UHGXFH�WKH�YDULDWLRQ�VHHQ�LQ�WKH�IURQWDO�VLQXVHV�WR�D�¿[HG�QXPEHU�RI�YDULDEOHV�RU�UHJLRQV���3UHOLPLQDU\�DQDO\VLV�VKRZV�WKDW�WKH�
YDULDWLRQ�LV�D�IXQFWLRQ�RI�ERWK�VL]H�DQG�VKDSH�LQ�DOO�WKUHH�GLPHQVLRQV�DQG�LV�QRW�FRQ¿QHG�WR�VSHFL¿F�UHJLRQV�RI�IURQWDO�VLQXV�DQDWRP\��
YLHZDEOH�RQ��'� LPDJHV�� �7KHVH�¿QGLQJV�KLJKOLJKW�DQ� LPSRUWDQW� OLPLWDWLRQ� WR�FRQVLGHU�ZKHQ�GHYHORSLQJ�DQG�DVVHVVLQJ�PHWKRGV�DQG�
HVWDEOLVK�DQ�H[SODQDWLRQ�IRU�ZK\��'�PHWKRGV�DUH�QRW�IXOO\�FDSDEOH�RI�FDSWXULQJ�WKH�LQGLYLGXDO�XQLTXHQHVV�SUHVHQW�LQ�WKHVH�VWUXFWXUHV���
)XUWKHU�PHWKRGRORJLFDO�GHYHORSPHQW�QHHGV�WR�EH�FDUULHG�RXW�WR�LPSURYH�WKH�DOLJQPHQW�SURFHGXUH��LQFOXGLQJ�WHVWLQJ�WKH�XVH�RI�VSHFL¿F�
ODQGPDUNV�DQG�LQFUHDVHG�VWDQGDUGL]DWLRQ�LQ�UHQGHULQJ���7KHVH��'�DSSURDFKHV�WR�HYDOXDWLQJ�WKH�XQLTXHQHVV�RI�IURQWDO�VLQXV�PRUSKRORJ\�
VKRZ�SURPLVLQJ�UHVXOWV�DQG�UHSUHVHQW�IXWXUH�GLUHFWLRQV�IRU�UHVHDUFK�RQ�SHUVRQDO�LGHQWL¿FDWLRQ�
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