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A24 Bilateral Asymmetry in Age-Related Trait Expression of the Pubic Symphysis and 
Auricular Surface of the Ilium

Kyle A. McCormick, MA*, 805 Deery Street, Knoxville, TN 37917; and Michael W. Kenyhercz, MS, University of Alaska Fairbanks, 403 
Salcha Street, 310 Eielson Bldg, Fairbanks, AK 99775

The goal of this presentation is to inform attendees about the consistency in age-related trait expression between the left and right 

SRUWLRQV�RI�WZR�SRSXODU�VNHOHWDO�UHJLRQV�IRU�DJH�DW�GHDWK�HVWLPDWLRQ�²�WKH�SXELF�V\PSK\VLV�DQG�WKH�DXULFXODU�VXUIDFH�RI�WKH�LOLXP�
This presentation will impact the forensic science community by providing a more nuanced understanding of age-related changes 

to the aforementioned joint surfaces and how this possibly affects current age-at-death estimation methods.

Currently, there are two major types of methodology for age assessment from the pubic symphysis and auricular surface — phase- 

and component-based methods.1-4��/RYHMR\�HW�DO��DQG�%URRNV�DQG�6XFKH\�SUHVHQWHG�SKDVH�EDVHG�PHWKRGV�IRU�DJH�HVWLPDWLRQ�IURP�WKH�
auricular surface and pubic symphysis, respectively.1,2  These methods are based on the gestalt of surface morphology, where traits are 

OXPSHG�WRJHWKHU�LQWR�SKDVHV���:KHQ�SUHVHQW��ERWK�WKH�OHIW�DQG�ULJKW�VLGHV�RI�WKHVH�VXUIDFHV�VKRXOG�EH�DVVHVVHG���+RZHYHU��SKDVH�EDVHG�
methods do not provide a means for incorporating information from both sides into a cohesive age estimate.  This limitation is most 

obvious when left and right sides show differing morphologies.  Component methods, on the other hand, score traits separately and each 

FRQWULEXWHV�LQGHSHQGHQWO\�WR�DQ�DJH�HVWLPDWH���%XFNEHUU\�DQG�&KDPEHUODLQ�DQG�0LOQHU�DQG�%ROGVHQ�SUHVHQW�FRPSRQHQW�PHWKRGV�IRU�WKH�
auricular surface and the auricular surface and pubic symphysis, respectively.3,4��/LNH�SKDVH�EDVHG�PHWKRGV��%XFNEHUU\�DQG�&KDPEHUODLQ�
VXJJHVW�WKDW�ERWK�OHIW�DQG�ULJKW�VLGHV�VKRXOG�EH�VFRUHG��EXW�GR�QRW�SURYLGH�D�IUDPHZRUN�IRU�LQFRUSRUDWLQJ�LQIRUPDWLRQ�IURP�ERWK�VLGHV�LQWR�
D�DJH�HVWLPDWH���2QO\�0LOQHU�DQG�%ROGVHQ�SURYLGH�D�PHDQV�IRU�LQFRUSRUDWLQJ�OHIW�DQG�ULJKW�VFRUHV�LQWR�D�VLQJOH�DJH�HVWLPDWH�4  The current 

study assesses asymmetry in trait expression of the left and right sides of the auricular surface and pubic symphysis to identify possible 

areas of uncertainty in age estimation.

The primary goal of the present study was to assess the agreement in left and right expression of three age-related traits of the 

SXELF�V\PSK\VLV�DQG�¿YH�RI�WKH�LOLDF�DXULFXODU�VXUIDFH���7KH�WUDLWV�RI�WKH�SXELF�ERQH�DUH�UHOLHI��WH[WXUH��DQG�PDUJLQ�PRUSKRORJ\�RI�WKH�
V\PSK\VHDO�VXUIDFH���7KH�WUDLWV�RI�WKH�DXULFXODU�VXUIDFH�DUH�WUDQVYHUVH�RUJDQL]DWLRQ��PLFURSRURVLW\��PDFURSRURVLW\��DSLFDO�FKDQJH��DQG�
retroauricular activity.  These traits were scored on different locations of each surface (i.e., superior/inferior demiface) using a condensed 

VFRULQJ�V\VWHP�EDVHG�RQ�0LOQHU�DQG�%ROGVHQ�4  The study sample consists of 97 American White males and females aged between 20 and 

���\HDUV�IURP�WKH�:LOOLDP�0��%DVV�'RQDWHG�6NHOHWDO�&ROOHFWLRQ���/HIW�DQG�ULJKW�DJUHHPHQW�ZDV�DVVHVVHG�XVLQJ�WKH�,QWUDFODVV�&RUUHODWLRQ�
&RHI¿FLHQW��,&&����$�WZR�ZD\�UDQGRP�PRGHO�ZDV�XVHG��ZLWK�DJUHHPHQW�W\SH�����WROHUDQFH�LQWHUYDO���7KH�,&&�ZDV�XVHG�RYHU�RWKHU�
agreement statistics because it also accounts for the variability in scores between observations or trait expressions of antimeres.

Overall, the pubic bone shows higher agreement than the auricular surface.  Pubic symphysis ICC scores are moderate to strong 

�V\PSK\VHDO� UHOLHI� ������� WH[WXUH� ������� DQG�PDUJLQ� �������� �$XULFXODU� VXUIDFH� ,&&� VFRUHV� DUH�SRRU� WR�PRGHUDWH� �IRU� WUDQVYHUVH�
RUJDQL]DWLRQ� �������PLFURSRURVLW\�������PDFURSRURVLW\� �������DQG�DSLFDO�FKDQJH� �������

These results suggest that age-related traits progress differentially between left and right portions.  This result is especially true 

for the auricular surface.  Component methods that incorporate left and right trait scores into a single age estimate, such as Transition 

Analysis, are preferable over phase-based or component methods that do not incorporate left and right scores into a cohesive age 

estimate. 
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