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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�SRVVHVV�D�JHQHUDO�XQGHUVWDQGLQJ�RI�WKH�NH\�FKDOOHQJHV�IDFLQJ�IRUHQVLF�DQWKURSRORJLVWV�
in determining identity using frontal sinus radiographs.  This study highlights an alternative and easily accessible method of metric 
analysis of the frontal sinus.

This presentation will impact the forensic science community by investigating a quantitative method for establishing positive 
LGHQWL¿FDWLRQ�RI�DQ�XQNQRZQ�LQGLYLGXDO�XVLQJ�IURQWDO�VLQXV�IRUP�

+XPDQ�IURQWDO�VLQXVHV�DUH�OREDWH�FDYLWLHV�FRQWDLQHG�ZLWKLQ�WKH�IURQWDO�ERQH��WKHLU�PRUSKRORJ\�LV�HYLGHQW�RQ�UDGLRJUDSKV�DQG�WKH\�
UHPDLQ�FRQVLVWHQW�RYHU�WKH�DGXOW�OLIHVSDQ���3ULRU�UHVHDUFK�KDV�DWWHPSWHG�WR�XVH�WKH�IURQWDO�VLQXV�IRU�IRUHQVLF�LGHQWL¿FDWLRQ��IRU�ZKLFK�
methodology is expected to adhere to the Daubert guidelines.  The Daubert�JXLGHOLQHV�JRYHUQ�WKH�DGPLVVLELOLW\�RI�VFLHQWL¿F�HYLGHQFH�
LQ�WKH�IHGHUDO�FRXUW�V\VWHP�DQG�UHTXLUH�VWDQGDUGL]HG�PHWKRGRORJ\�WR�KDYH�DFNQRZOHGJHG�OLPLWDWLRQV�DQG�D�UHSOLFDEOH�WHFKQLTXH���(DUOLHU�
VWXGLHV�KDYH�VXFFHVVIXOO\�XVHG� WKH� IURQWDO� VLQXV� WR� LGHQWLI\� LQGLYLGXDOV��KRZHYHU�� WKH�VXEMHFWLYLW\�RI� WKH�PHWKRGV�GRHV�QRW�PHHW� WKH�
Daubert� VWDQGDUGV�� �7KH� UHVHDUFK� SUHVHQWHG� KHUH� LV� DQ� DWWHPSW� WR� GHYHORS� IURQWDO� VLQXV� LGHQWL¿FDWLRQ�PHWKRGRORJLHV� WKDW�PHHW� WKH�
Daubert�JXLGHOLQHV���0RUHRYHU��WKLV�VWXG\�IROORZV�UHFHQW�HIIRUWV�WR�TXDQWLWDWLYHO\�DVVHVV�WKH�IURQWDO�VLQXV�DQG�WKH�JRDO�LV�WR�GHYHORS�D�
simple analytical method that can be used on commonly accessible software (e.g., ImageJ®��5��DQG�06® Excel®).

For this study, 40 cranial radiographs with frontal sinuses meeting the selection criteria were randomly chosen from the C.A. 
3RXQG�+XPDQ�,GHQWL¿FDWLRQ�/DERUDWRU\�FDVH�DUFKLYHV���8VLQJ�,PDJH-®, the scale was independently calibrated for each radiograph and 
a lower boundary line was drawn to demarcate the sinus.  Area, perimeter, width, height, and circularity measurements were obtained 
by tracing the superior margin of the sinus.  Each of the cranial radiographs were then traced four times — twice each by two separate 
observers to test for both inter-observer and intra-observer error.  To test the applicability of this method for antemortem vs. postmortem 
LGHQWL¿FDWLRQ��D�IRXU�FUDQLD�GHPRQVWUDWLRQ�VDPSOH�ZDV�JHQHUDWHG�E\�UDGLRJUDSKLQJ�HDFK�FUDQLD�WZLFH��RQFH�ZLWK�D�EDJ�RI�VXEVWUDWH�XQGHU�
WKH�FUDQLXP�WR�SURGXFH�QRLVH�LQ�WKH�³DQWHPRUWHP´�UDGLRJUDSK��DQG�WKHQ�ZLWKRXW�WKH�VXEVWUDWH�WR�UHSUHVHQW�D�SRVWPRUWHP�LPDJH���6LQJOH�
blind tracings by were used to examine if an antemortem image could be correctly matched to its postmortem counterpart with the 
described measurements.

Intra- and inter-observer error were tested using paired t-tests and Pearson’s correlations.  The paired t-tests suggest that frontal 
sinus measurements are consistent and repeatable by observers who have practiced the tracing method.  Pearson’s correlations (r2-
YDOXHV!�������LQGLFDWH�JRRG�FRQJUXHQF\�RI�PHDVXUHV�EHWZHHQ�REVHUYHUV���0HDVXUHPHQWV�IURP�WKH�RULJLQDO����WUDFLQJV�ZHUH�=�VFRUH�
scaled, and Euclidean distances between three sets of measures were calculated:  (1) distances between individuals measured twice by 
WKH�VDPH�REVHUYHU������GLVWDQFHV�EHWZHHQ�LQGLYLGXDOV�PHDVXUHG�WZLFH�E\�WZR�GLIIHUHQW�REVHUYHUV��DQG������GLVWDQFHV�EHWZHHQ�UDQGRP�
pairings of individuals.  T�WHVWV�RQ�(XFOLGHDQ�GLVWDQFHV�GHPRQVWUDWH�PDWFKHG�LQGLYLGXDOV�WR�EH�VLJQL¿FDQWO\�FORVHU�WKDQ�UDQGRPO\�SDLUHG�
LQGLYLGXDOV���)XUWKHUPRUH��JDPPD�GLVWULEXWLRQV�FDOFXODWHG�IURP�WKH�(XFOLGHDQ�GLVWDQFH�VHWV�DOORZHG�IRU�WKH�JHQHUDWLRQ�RI�ORJ�OLNHOLKRRG�
UDWLR�YDOXHV���0DWFKHG�LQGLYLGXDOV¶�(XFOLGHDQ�GLVWDQFHV�FRQVLVWHQWO\�VKRZHG�SRVLWLYH�ORJ�OLNHOLKRRG�UDWLR�YDOXHV�FRPSDUHG�WR�UDQGRPO\�
SDLUHG�LQGLYLGXDOV��GHPRQVWUDWLQJ�TXDQWLWDWLYH�UHOLDELOLW\���8VLQJ�(XFOLGHDQ�GLVWDQFH�PHDVXUHV�DQG�WKH�ORJ�OLNHOLKRRG�UDWLRV��WKUHH�RI�WKH�
IRXU�FUDQLD�LQ�WKH�GHPRQVWUDWLRQ�VDPSOH�ZHUH�SRVLWLYHO\�LGHQWL¿HG���0HDVXUHPHQW�HUURU�DVVRFLDWHG�ZLWK�WKH�KHLJKW�PHDVXUH�IRU�RQH�RI�
WKH�³DQWHPRUWHP´�LPDJHV�SUHFOXGHG�SRVLWLYH�LGHQWL¿FDWLRQ�IRU�WKLV�LQGLYLGXDO���(XFOLGHDQ�GLVWDQFHV�IURP�DOO�IRXU�UDQGRP�SDLULQJV�RI�WKH�
demonstration sample indicated no-matches. 
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Although these preliminary results indicate that quantifying frontal sinus morphology can be accomplished with readily available 
software, there are some limitations to this method.  For tracing simplicity, only individuals with connected sinuses were used.  As 
VXFK��IHDWXUHV�WKDW�FRXOG�EH�XVHG�IRU�LQGLYLGXDOL]DWLRQ��H�J���VHSDUDWH�VLQXV�FDYLWLHV��SDUWLDO�VHSWD��HWF���DUH�QRW�FDSWXUHG�LQ�WKH�SUHVHQWHG�
PHWKRG���)XWXUH�VWXGLHV�VKRXOG�IRFXV�RQ�H[SDQGLQJ�WKH�VDPSOH�VL]H�DQG�HQKDQFLQJ�WKH�PHWKRG�E\�TXDQWLI\LQJ�DQG�LQFRUSRUDWLQJ�PRUH�
LQGLYLGXDOL]LQJ�IHDWXUHV���%\�H[FOXGLQJ�VXFK�GLDJQRVWLF�IHDWXUHV��WKH�LQGLYLGXDOL]LQJ�SRZHU�RI�IURQWDO�VLQXV�PRUSKRORJ\�IRU�LGHQWL¿FDWLRQ�
purposes is constrained.  Ultimately, while somewhat limited, the research presented here demonstrates a quantitative technique for 
XVLQJ�IURQWDO�VLQXV�PRUSKRORJ\�LQ�IRUHQVLF�LGHQWL¿FDWLRQV�IROORZLQJ�WKH�Daubert guidelines. 
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