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A5 Plaque and Projections:  Assessing the Utility of Morphological Variants of the 
Sternal Fourth Rib for the Estimation of Sex and Age-at-Death

Andrew C. Seidel, MA*, Arizona State University, Human Evolution/Social Change, PO Box 872402, Tempe, AZ 85287-2402; Laura 
C. Fulginiti, PhD, Forensic Science Center, 701 W Jefferson, Phoenix, AZ 85007; and Kristen Hartnett, PhD, OCME, Forensic 
Anthropology, 520 1st Avenue, New York, NY 10016

After attending this presentation, attendees will better understand the statistical associations between biological sex, age-at-death, 

and the presence of bony plaque and/or central projections within the sternal pit of the fourth rib.

This presentation will impact the forensic science community by providing data suggesting that osseous anomalies of the sternal 

HQG�RI�WKH�IRXUWK�ULE�PD\�SUR¿WDEO\�EH�HPSOR\HG�LQ�WKH�HVWLPDWLRQ�RI�VH[�DQG�DJH�DW�GHDWK�IURP�LVRODWHG�ULEV�GHULYLQJ�IURP�XQLGHQWL¿HG�
GHFHGHQWV��WKHUHE\�DOORZLQJ�FRQVWUXFWLRQ�RI�D�ELRORJLFDO�SUR¿OH�ZKHUH�PRUH�FRPPRQO\�XVHG�VNHOHWDO�HOHPHQWV��H�J���FUDQLXP�DQG�RV�
pubis) are unavailable.

7KLV�UHVHDUFK�ZDV�FRQGXFWHG�XVLQJ�WKH�+DUWQHWW�)XOJLQLWL�FROOHFWLRQ�KRXVHG�DW�WKH�)RUHQVLF�6FLHQFH�&HQWHU�LQ�0DULFRSD�&RXQW\��
AZ.  This collection is comprised of more than 600 specimens of pubic symphyses and associated sternal ends of the fourth ribs from 

GHFHGHQWV�RI�NQRZQ�VH[��DJH�DW�GHDWK��DQG�DQFHVWU\���$�WRWDO�RI�����LQGLYLGXDOV������PDOHV�DQG�����IHPDOHV��UDQJLQJ�LQ�DJH�IURP����
to 99 years were evaluated for the presence of bony plaque and central projections in the sternal pit of the fourth rib.  Rib ends were 

independently assessed by two experts and consensus opinions on the presence or absence of plaque and projections were recorded.  In 

addition, the presence of bony plaque was subdivided into three distinct morphological categories (Grades 1, 2, and 3) and, where sample 

VL]HV�SHUPLWWHG��HDFK�FDWHJRU\�ZDV�LQGHSHQGHQWO\�DVVHVVHG�IRU�DVVRFLDWLRQV�ZLWK�VH[�DQG�DJH�DW�GHDWK�
Results suggest that neither the presence of central projections nor that of plaque are independent of biological sex (projections:  

Ȥ� ���������GI ���S�YDOXH �����H�����SODTXH���Ȥ� ���������GI ���S�YDOXH����H�������%DVHG�RQ�WKH�VDPSOH�SURSRUWLRQV��WKH�SUREDELOLW\�
WKDW�DQ�LQGLYLGXDO�H[KLELWLQJ�FHQWUDO�SURMHFWLRQV�LV�IHPDOH�LV�������ZLWK�DQ�DVVRFLDWHG�����&RQ¿GHQFH�,QWHUYDO��&,��RI�������WR���������
/LNHZLVH��WKH�SUREDELOLW\�WKDW�DQ�LQGLYLGXDO�H[KLELWLQJ�ERQ\�SODTXH�LV�IHPDOH�LV�������ZLWK�DQ�DVVRFLDWHG�����&,�RI�������WR���������$�
more complex association is apparent when the occurrence of plaque is subdivided morphologically.  All individuals in this sample 

H[KLELWLQJ�*UDGH���SODTXH�DUH�IHPDOH��Q ����EXW�VDPSOH�VL]H�LV�WRR�VPDOO�WR�SHUPLW�VWDWLVWLFDO�YDOLGDWLRQ���7KHUH�LV�D�������FKDQFH�WKDW�
an individual exhibiting Grade 2 plaque is female, but the associated 95% CI (0.463 to 0.730) suggests that this form of plaque is 

HTXDOO\�OLNHO\�WR�EH�IRXQG�LQ�ERWK�PDOHV�DQG�IHPDOHV���+RZHYHU��WKHUH�GRHV�DSSHDU�WR�EH�DJH�GLVFUHSDQFLHV�EHWZHHQ�PDOHV�DQG�IHPDOHV�
H[KLELWLQJ�WKLV�SODTXH�PRUSKRORJ\�VXFK�WKDW�*UDGH���LQGLYLGXDOV�ZKR�DUH�ROGHU�DUH�PRUH�OLNHO\�WR�EH�IHPDOH������&,���������WR����������
The probability that an individual exhibiting Grade 3 plaque is female is 0.791 with a 95% CI of 0.646 to 0.888.

Similarly, the age distributions of individuals exhibiting central projections or bony plaque are statistically different.  The mean age 

RI�LQGLYLGXDOV�ZLWK�SURMHFWLRQV���������Q ����LV�KLJKHU�WKDQ�WKDW�RI�XQDIIHFWHG�LQGLYLGXDOV���������Q ������0DQQ�:KLWQH\���8 ��������
S�YDOXH ����H�������:KLOH�WKH�PHDQ�DJH�RI�LQGLYLGXDOV�H[KLELWLQJ�DQ\�IRUP�RI�ERQ\�SODTXH���������Q �����LV�QRW�VWDWLVWLFDOO\�GLIIHUHQW�
IURP�WKDW�RI�XQDIIHFWHG� LQGLYLGXDOV� ��������Q ���� �0DQQ�:KLWQH\�� �8 ����������S�YDOXH ���������� LQYHVWLJDWLRQ�RI� WKH�DVVRFLDWLRQ�
RI�VSHFL¿F�SODTXH�PRUSKRORJLHV�ZLWK�DJH�DW�GHDWK�VXJJHVWV�PRUH�XVHIXO�SDWWHUQLQJ���5HVXOWV�RI�D�.UXVNDO�:DOOLV�WHVW�LQGLFDWH�WKDW�WKH�
DJH�GLVWULEXWLRQV�IRU�HDFK�PRUSKRORJLFDO�JUDGH�RI�SODTXH�DQG�IRU�XQDIIHFWHG�LQGLYLGXDOV�DUH�QRW�WKH�VDPH��+ ��������Ȟ ���3 ���H�������
3RVW�KRF�WHVWV�XVLQJ�'XQQ¶V�QRQ�SDUDPHWULF�FRPSDULVRQV�LQGLFDWH�WKDW�WKH�PHDQ�DJH�RI�LQGLYLGXDOV�ZLWK�*UDGH���SODTXH���������Q ����LV�
VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�XQDIIHFWHG�LQGLYLGXDOV���������Q �����DQG�WKDW�WKH�PHDQ�DJHV�RI�LQGLYLGXDOV�H[KLELWLQJ�*UDGH�����������
Q ���DQG�*UDGH���PRUSKRORJLHV�LV�VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�*UDGH���LQGLYLGXDOV���������Q ����

These results suggest that, although far from ubiquitous, the presence of central projections and the formation of bony plaque within 

WKH�SLW�RI�WKH�VWHUQDO�HQGV�RI�IRXUWK�ULEV�PD\�EH�XVHIXO�LQ�HVWLPDWLQJ�ERWK�DJH�DQG�VH[�LQ�XQLGHQWL¿HG�UHPDLQV�IRU�ZKLFK�PRUH�FRPPRQO\�
XVHG�VNHOHWDO�HOHPHQWV�DUH�PLVVLQJ�RU�GDPDJHG���)XUWKHU�UHVHDUFK�LV�ERWK�UHTXLUHG�DQG�HQFRXUDJHG�WR�VHH�LI�WKH�DVVRFLDWLRQV�LGHQWL¿HG�
KHUH�DUH�SUHVHQW�LQ�RWKHU�NQRZQ�DJH�VNHOHWDO�FROOHFWLRQV�DQG�WR�DVVHVV�WKH�DFFXUDF\�RI�XVLQJ�WKHVH�PRUSKRORJLFDO�IHDWXUHV�RI�VWHUQDO�ULE�
ends for the estimation of sex and age-at-death.
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