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A131 Radiographic Age Estimation of the Knee in Young Children

Maureen Schaefer, PhD*, Michigan State University, Division of Human Anatomy, E Fee Hall, 965 Fee Road, East Lansing, MI 48824-
1316; and Lucina Hackman, PhD, WTB/MSI Complex, Dow Street, Dundee, Angus DD1 4AH, UNITED KINGDOM

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO�EH�RIIHUHG�SUDFWLFDO� VWDWLVWLFV� WR� WUDQVIRUP�D� VLQJOH� VNHOHWDO� DJH�HVWLPDWH� LQWR�D�
SUREDEOH�FKURQRORJLFDO�DJH�UDQJH�WKDW�LV�ZLGH�HQRXJK�WR�UHÀHFW�WKH�VFRSH�RI�QRUPDO�YDULDWLRQ��\HW�QDUURZ�HQRXJK�IRU�WKH�HVWLPDWH�WR�EH�
of value.

This presentation will impact the forensic science community by providing tighter age intervals to assist with radiographic age 

HVWLPDWLRQ�RI�\RXQJ�FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI�]HUR�WR�VL[�\HDUV���7KH�UHSRUWHG�LQWHUYDOV�ZLOO�DW�WKH�VDPH�WLPH�EH�ZLGH�HQRXJK�WR�UHÀHFW�
normal variation in developmental timings, thus offering a practical resource to forensic practitioners. 

One of the more challenging aspects of forensic age estimation is the balance between producing an estimate that is wide enough to 

cover the full extent of normal human variation, yet narrow enough for the estimate to be of value.  While narrow estimates are optimum 

LQ�WKHRU\��DQ�LQWHUYDO�WKDW�LV�WRR�VPDOO�OHDGV�WR�IDOVH�H[FOXVLRQ�RI�SRVVLEOH�DJHV��ZKLFK�PD\�SRWHQWLDOO\�FRPSURPLVH�LGHQWL¿FDWLRQ�HIIRUWV���
,Q�DQ�HIIRUW�WR�RSWLPL]H�WKLV�EDODQFH��SUHGLFWHG�DJH�UDQJHV�RIWHQ�YDU\�LQ�WKHLU�UHSRUWHG�ZLGWKV�GHSHQGLQJ�RQ�WKH�RYHUDOO�OLIH�SHULRG�RI�WKH�
LQGLYLGXDO���*HQHUDOO\�VSHDNLQJ��WKH�\RXQJHU�WKH�LQGLYLGXDO��WKH�QDUURZHU�WKH�HVWLPDWH�WKDW�FDQ�EH�SURYLGHG���2QH�RI�WKH�PRUH�XVHIXO�
methods of estimating age in children includes the radiographic atlas technique.1  This technique considers the morphological changes 

WKDW� HSLSK\VHV�ZLWKLQ� D� VSHFL¿F� MRLQW� UHJLRQ�XQGHUJR� IURP�DSSHDUDQFH� WR� IXOO�PDWXULW\�� DQG� WKXV�SURYLGHV� D�PHWKRG� WKDW� KDV�XWLOLW\�
WKURXJKRXW�WKH�HQWLUH�MXYHQLOH�WLPH�SHULRG���5DGLRJUDSKLF�DWODVHV�KDYH�EHHQ�SXEOLVKHG�IRU�YDULRXV�MRLQW�UHJLRQV��KRZHYHU��WKHVH�DWODVHV�
DUH�NQRZQ�IRU�HVWLPDWLQJ�D�VLQJOH�VNHOHWDO�DJH�UDWKHU�WKDQ�D�UDQJH�WKDW�LQFOXGHV�YDULDEOH�UDWHV�RI�GHYHORSPHQWDO�WLPLQJ���+DFNPDQ�DQG�
%ODFN�KDYH�UHFHQWO\�RIIHUHG�D�VROXWLRQ�WR�WKLV�FRQXQGUXP�IRU�WKH�MRLQW�UHJLRQV�RI�WKH�NQHH�E\�RIIHULQJ�VWDQGDUG�GHYLDWLRQV�GRFXPHQWLQJ�
YDULDWLRQ�LQ�GHYHORSPHQWDO�WLPLQJV��WKHQ�VXJJHVWLQJ�WKDW�WZR�VWDQGDUG�GHYLDWLRQV�FDQ�EH�DGGHG�DQG�VXEWUDFWHG�IURP�DQ�HVWLPDWHG�VNHOHWDO�
age to offer an age interval that transforms the method into a robust technique for estimating age.2  This provides a single standard 

deviation for each of the sexes, regardless of the overall maturity level of the juvenile.  The standard deviations reported result in an 

estimate that is nearly four years in width.  While there is no doubt that the window of developmental variation is wide-ranging during 

WKH�WHHQDJH�\HDUV��LV�LW�SRVVLEOH�WKDW�D�WLJKWHU�HVWLPDWH�FDQ�EH�RIIHUHG�IRU�LQIDQWV�DQG�\RXQJ�FKLOGUHQ"��7KH�VDPSOH�IURP�ZKLFK�WKH�RULJLQDO�
VWDQGDUG�GHYLDWLRQV�ZHUH�FDOFXODWHG�LV�H[WUHPHO\�OLPLWHG�LQ�LQGLYLGXDOV�\RXQJHU�WKDQ�VHYHQ�\HDUV��VR�GRHV�QRW�UHÀHFW�WKH�PRUH�FRKHVLYH�
development that occurs during this time period. 

This presentation considers the above question by examining rates of development in young American children as assessed through 

XVH�RI�3\OH¶V�DQG�+RHUU¶V�UDGLRJUDSKLF�DWODV�RI�WKH�NQHH���5DGLRJUDSKV�IURP�����FKLOGUHQ������IHPDOHV�DQG�����PDOHV��EHWZHHQ�WKH�DJHV�
RI�]HUR�WR�VL[�\HDUV�ZHUH�FROOHFWHG�YLD�WKH�MXYHQLOH�UDGLRJUDSKLF�GDWDEDVH�GHYHORSHG�E\�0HUF\KXUVW�8QLYHUVLW\���6WDQGDUG�GHYLDWLRQV�
UHSUHVHQWLQJ�WKH�GLIIHUHQFH�EHWZHHQ�VNHOHWDO�DJH�DQG�FKURQRORJLFDO�DJH�ZHUH�WKHQ�FDOFXODWHG�DFFRUGLQJ�WR�WKUHH�JHQHUDO�WLPH�SHULRGV��
LQFOXGLQJ� WKH�¿UVW� \HDU�� VHFRQG�\HDU�� DQG� WKLUG� WKURXJK� VL[WK�\HDU�� �$V� H[SHFWHG�� YDULDWLRQ�ZDV�REVHUYHG� WR�GHFUHDVH�ZLWK� UHFHGLQJ�
PDWXULW\��UHVXOWLQJ�LQ�WKH�FUHDWLRQ�RI�VLJQL¿FDQWO\�QDUURZHU�UDQJHV�ZKHQ�SUHGLFWLQJ�DJH���5HSRUWHG�VWDQGDUG�GHYLDWLRQV�UDQJHG�EHWZHHQ�
2.7 months and 6.7 months for females and 2.4 months and 8.0 months for males.
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