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A55 Comparative Performances of Sacral Osteometrical and Geometric 
Morphometrical Studies Based on Multi-Slice Computed Tomography 
Explorations to Assess Sexual Dimorphism
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Fabrice F. Dedouit, 1 Avenue Du Professeur Jean Poulhes, Toulouse Cedex 9 , FRANCE; Hervé Rousseau, PhD, 1 Avenue Professeur 
Jean Poulhès, Toulouse 31059, FRANCE; Daniel Rouge, MD, Service de Medecine Legale, Centre Hospitalier Univ Rangueil, Avenue 
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After attending this presentation, attendees will become familiar with different statistical methods that can be used to estimate 

sacral sexual dimorphism from multi-slice computed tomography data.  This presentation will present classic and original multivariate 

analyses based on metric data and a geometric morphometric analysis.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VKRZLQJ�FODVVL¿FDWLRQ�DQG�VHJPHQWDWLRQ�WUHHV�DV�DQ�DOWHUQDWLYH�
statistical tool to classic multivariate analysis for sex determination in anthropological research, with results similar to geometric 

morphometric analyses.

6H[�HVWLPDWLRQ�IURP�VNHOHWDO�UHPDLQV�IRU�LGHQWL¿FDWLRQ�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�PDQ\�DQWKURSRORJLFDO�LQYHVWLJDWLRQV���6DFUXP��
due to its contribution to the pelvic girdle, demonstrates sex differences.  This sacral sexual dimorphism is classically studied by using 

multivariate analysis on metric data.  Geometric morphometric analysis is another pertinent approach widespread in anthropological 

research to study sexual dimorphism. 

7KH�SUHVHQW�VWXG\�VHHNV�WR�FRPSDUH�WZR�VWDWLVWLFDO�PHWKRGV�XVLQJ�FODVVLF�SXEOLVKHG�PHWULF�SDUDPHWHUV�DQG�JHRPHWULF�PRUSKRPHWULF�
analysis for sacral sex estimation based on multi-slice computed tomography.

$�WRWDO�RI����ODQGPDUNV�ZHUH�ORFDWHG�RQ�VDFUDO�PXOWL�VOLFH�FRPSXWHG�WRPRJUDSKLHV�RI�����LQGLYLGXDOV�����PDOHV�DQG����IHPDOHV����
Fourteen variables (seven distances and seven indices) were selected from the literature for their effectiveness in sex determination. 

)LUVW��D�XQLYDULDWH�DQDO\VLV�XVLQJ�W�WHVWV�ZDV�SHUIRUPHG�RQ�DOO���7KHQ�PXOWLYDULDWH�VWDWLVWLFV��LQFOXGLQJ�/LQHDU�'LVFULPLQDQW�$QDO\VLV�
�/'$��DQG�FODVVL¿FDWLRQ�WUHHV��ZHUH�UHDOL]HG�IURP�YDULDEOHV�WKDW�VKRZHG�D�VLJQL¿FDQW�VH[XDO�GLIIHUHQFH�LQ�WKH�XQLYDULDWH�DQDO\VLV���$�
JHRPHWULF�PRUSKRPHWULF�DQDO\VLV�ZDV�UHDOL]HG�IURP�WKH����ODQGPDUNV�DQG�D�&DQRQLFDO�9DULDWH�$QDO\VLV��&9$��ZDV�SHUIRUPHG�IURP�
SURFUXVWHV�ODQGPDUNV�FRRUGLQDWHV�

7KH�DFFXUDF\�UDWH�IRU�VH[�DVVHVVPHQW�XVLQJ�/'$�ZDV�������IURP�¿YH�GLVWDQFHV�DQG�������IURP�¿YH�LQGLFHV���6H[�SUHGLFW�\LHOGHG�
����ZLWK�FODVVL¿FDWLRQ�DQG�VHJPHQWDWLRQ�WUHH�XVLQJ�IRXU�PHWULF�SDUDPHWHUV��WKUHH�GLVWDQFHV�DQG�RQH�LQGLFH����7KH�&9$�UHVXOWV�EDVHG�RQ�
WKH����SURFUXVWHV�ODQGPDUNV�FRRUGLQDWHV�VKRZHG�D�FRUUHFW�FODVVL¿FDWLRQ�IRU�������RI�WKH�LQGLYLGXDOV�

7KHVH�UHVXOWV�ZHUH�LQ�DFFRUGDQFH�ZLWK�SUHYLRXV�VWXGLHV�DERXW�VDFUDO�VH[�DVVHVVPHQW���&ODVVL¿FDWLRQ�DQG�VHJPHQWDWLRQ�WUHHV�VKRZHG�
better results than linear discriminant analysis and similar results to geometric morphometric analysis, but used only four parameters.  

&ODVVL¿FDWLRQ�DQG�VHJPHQWDWLRQ�WUHH�VHHPV�WR�EH�D�SHUWLQHQW�DQG�HDVLO\�DOWHUQDWLYH�VWDWLVWLFDO�WRRO�WR�FODVVLFDO�PXOWLYDULDWH�DQDO\VLV�IRU�VH[�
determination in anthropological research.

This study revealed that geometric morphometric analysis did not demonstrate a more objective superiority in sacral sexual 

GHWHUPLQDWLRQ� WKDQ� DQWKURSRPHWULF� DQDO\VHV�� � 0RUHRYHU�� WKLV� VWXG\� SURYLGHG� D� SDUWLFXODU� DSSOLFDWLRQ� RI� YLUWXDO� DQWKURSRORJ\� E\�
transposing classical metric parameters studied on dry bones to multi-slice computed tomography.

6H[XDO�'LPRUSKLVP��&ODVVL¿FDWLRQ�7UHHV��*HRPHWULF�0RUSKRPHWULFV


