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A76 Sexual Dimorphism of the Manubrium in a Modern Forensic Sample

Cristina L. Kelbaugh, BS*, 6001 Palm Place Lane, Apt 136, Tampa, FL 33647; Meredith L. Tise, PhD*, University of Lincoln, School 
of Life Sciences, Brayford Pool, Lincoln LN6 7TS, UNITED KINGDOM; John W. Powell III, BS, 123 SE 16th Avenue, Apt K203, 
Gainesville, FL 32601; Erin H. Kimmerle, PhD, University of South Florida, Dept of Anthropology, 4202 E Fowler, SOC 107, Tampa, 
FL 33820; and Leszek Chrostowski, MD, 11025 N 46th Street, Tampa, FL 33617

After attending this presentation, attendees will be familiar with metric sex estimation using the manubrium in a modern forensic 

sample in the United States.  Previous studies have used measurements of both the manubrium and the mesosternum to develop sex 

HVWLPDWLRQ�PHWKRGV��KRZHYHU��WKHVH�PHWKRGV�WHQG�WR�IRFXV�RQ�RQO\�WKH�PDQXEULXP�OHQJWK�LQ�FRPELQDWLRQ�ZLWK�WKH�RWKHU�VWDQGDUG�VWHUQDO�
measurements.  The objective of this research is to test a sex estimation method using measurements that encompass the overall shape 

DQG�DUWLFXODU�VXUIDFHV�RI�WKH�PDQXEULXP��UDWKHU�WKDQ�MXVW�WKH�OHQJWK��LQ�RUGHU�WR�GH¿QH�VHFWLRQLQJ�SRLQWV�IRU�PDOHV�DQG�IHPDOHV�XVLQJ�WKH�
manubrium without the mesosternum.

This presentation will impact the forensic science community by offering further research into sex estimation methods using 

SRVWFUDQLDO�VNHOHWDO�HOHPHQWV�� �7KLV� LV� LPSRUWDQW� LQ�FDVHV�ZKHUH�RQO\�SRVWFUDQLDO�HOHPHQWV�DUH�IRXQG�SRVWPRUWHP�GXH�WR�WDSKRQRPLF�
damage or animal scavenging. 

)RUHQVLF�DQWKURSRORJLVWV�HVWLPDWH�VH[�DV�SDUW�RI� WKH�ELRORJLFDO�SUR¿OH� WKDW� LV�FUHDWHG� WR�DLG�ZLWK�KXPDQ�LGHQWL¿FDWLRQ�� �)RU� WKLV�
UHVHDUFK��D�VDPSOH�FRQVLVWLQJ�RI�����NQRZQ�LQGLYLGXDOV������PDOHV�DQG�����IHPDOHV��IURP�WKH�+LOOVERURXJK�&RXQW\�0HGLFDO�([DPLQHU¶V�
2I¿FH�LQ�7DPSD��)/��ZDV�XVHG���$OO�LQGLYLGXDOV�LQ�WKH�VDPSOH�ZHUH�EHWZHHQ�WKH�DJHV�RI����WR����\HDUV�ROG��DQ\�FDVHV�ZLWK�DUWKULWLF�FKDQJHV�
to bone, open-heart surgery, or other medical disturbances were excluded.  Seven total measurements were collected on processed 

manubria removed at the time of autopsy.  Using sliding calipers, the traditional manubrium length measurement was collected, in 

DGGLWLRQ�WR�VL[�QHZO\�GH¿QHG�PHDVXUHPHQWV���VXSHULRU�PDQXEULXP�EUHDGWK��PLGGOH�PDQXEULXP�EUHDGWK��LQIHULRU�PDQXEULXP�EUHDGWK��
KHLJKW�RI�ULJKW�DQG�OHIW�FRVWDO�QRWFK�RQH��DQG�WKLFNQHVV�RI�PDQXEULXP�ERG\��

$�'LVFULPLQDQW�)XQFWLRQ�$QDO\VLV��')$��ZDV�UXQ�LQ�VWDWLVWLFDO�DQDO\VLV�VRIWZDUH�WR�GHWHUPLQH�ZKLFK�PHDVXUHPHQW��RU�FRPELQDWLRQ�
of measurements, was the most accurate when estimating sex, as well as if any of these results were as accurate as the results found 

LQ�SUHYLRXVO\�SXEOLVKHG�VWXGLHV�WKDW�DOVR�LQFRUSRUDWHG�WKH�PHVRVWHUQDO�PHDVXUHPHQWV���7KH�KLJKHVW�FURVV�YDOLGDWLRQ�FODVVL¿FDWLRQ�UDWHV�
resulted when using all seven manubrium variables with 90.91% for males and 81.82% for females (86.37% overall).  When assessing 

WKH�LQGLYLGXDO�PHDVXUHPHQWV�VHSDUDWHO\��WKH�LQIHULRU�PDQXEULXP�EUHDGWK�KDG�WKH�KLJKHVW�FURVV�YDOLGDWLRQ�FODVVL¿FDWLRQ�UDWHV�RI��������
IRU�PDOHV�DQG��������IRU�IHPDOHV��IROORZHG�E\�WKLFNQHVV�RI�PDQXEULXP�ERG\�ZLWK��������IRU�PDOHV�DQG��������IRU�IHPDOHV���7KH�
RYHUDOO�FURVV�YDOLGDWLRQ�FODVVL¿FDWLRQ�UDWH�ZDV�RQO\�������ZKHQ�XVLQJ�RQO\�PDQXEULXP�KHLJKW��WKH�VWDQGDUG�PDQXEULXP�PHDVXUHPHQW��

7KHVH�UHVXOWV�DUH�VLPLODU�WR�WKRVH�IRXQG�E\�%RQJLRYDQQL�DQG�6SUDGOH\�ZLWK�DQ�RYHUDOO�FURVV�YDOLGDWLRQ�FODVVL¿FDWLRQ�UDWH�RI��������
when using both the manubrium and sternal body measurements.1  By incorporating additional measurements that were created to 

FDSWXUH�PRUH�RI�WKH�PDQXEULXP�VKDSH�DQG�PRUSKRORJ\�RI�WKH�DUWLFXODU�VXUIDFHV��WKH�FURVV�YDOLGDWLRQ�FODVVL¿FDWLRQ�UDWHV�LQFUHDVHG�WR�EH�
comparable to those found when using the manubrium and mesosternal measurements.  The goal of this study was to explore sexual 

GLPRUSKLVP�RI� WKH�PDQXEULXP�DV� DQ� DSSOLFDEOH� WHFKQLTXH� WR�XVH� LQ� IRUHQVLF� DQWKURSRORJLFDO� FDVHZRUN�� WKH� UHVXOWV� VXJJHVW� WKDW� WKH�
incorporation of the proposed measurements of the manubrium can be used to estimate sex, especially in combination with other sex 

estimation techniques. 
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