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A29 Vertebral Maturation in Age Estimation:  Further Testing the Revised Method of 
Scoring the Timing and Progress of Epiphyseal Ring Union

A. Midori Albert, PhD, University of NC Wilmington, Dept of Anthropology, 601 S College Road, Wilmington, NC 28403-5907; and Kate 
D. Sherwood*, 10401 Litzsinger Road, St. Louis, MO 63131

After attending this presentation, attendees will gain a more in-depth understanding of the pattern, sequence, and timing of vertebral 

ring union for the cervical, thoracic, and lumbar vertebrae.  The revised method of scoring epiphyseal ring union and the relationship 

ZLWK�DJH�DW�GHDWK�ZDV�IXUWKHU�H[SORUHG�RQ�D�NQRZQ�VNHOHWDO�VDPSOH���)LQGLQJV�IURP�WKLV�VWXG\�PD\�EH�XVHG�WR�FRUURERUDWH�LQIRUPDWLRQ�
IURP�RWKHU�VNHOHWDO�DJH�LQGLFDWRUV�WR�PRUH�DFFXUDWHO\�HVWLPDWH�DJH�DW�GHDWK�LQ�FDVHV�RI�XQNQRZQ�LGHQWLW\�

This presentation will impact the forensic science community by explaining how vertebral maturation correlates with age-at-death 

ZKHQ�XVLQJ� WKH� UHYLVHG�PHWKRG�RI� VFRULQJ� WKH�SURJUHVV�RI� HSLSK\VHDO�XQLRQ�RI� WKH� VXSHULRU� DQG� LQIHULRU�YHUWHEUDO� FHQWUD� �RU� ³ULQJ´�
HSLSK\VHV����5HVXOWV�RI�WKLV�VWXG\�PD\�SRWHQWLDOO\�DLG�LQ�WKH�GHWHUPLQDWLRQ�RI�VNHOHWDO�DJH�DW�GHDWK�IRU�SUH�WHHQDJHUV�XS�WKURXJK�\RXQJ�
DGXOWV�ZKLFK��ZKHQ�FRQVLGHUHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�VNHOHWDO�DJH�LQGLFDWRUV��PD\�LPSURYH�WKH�DFFXUDF\�RI�DJH�HVWLPDWLRQ�LQ�KXPDQ�
LGHQWL¿FDWLRQ�

The progress of union of the superior and inferior ring epiphyses of the vertebral centra was documented for the pre-sacral vertebral 

column, where applicable (i.e., C2 inferior, C3-C7, T1-T12, L1-L5) from a sample of 54 females and 38 males, ages 10 to 30 years at 

GHDWK��IURP�WKH�/LVERQ�&ROOHFWLRQ��1DWLRQDO�0XVHXP�RI�1DWXUDO�+LVWRU\��%RFDJH�0XVHXP���/LVERQ��3RUWXJDO��
(SLSK\VHDO�XQLRQ�ZDV�GRFXPHQWHG�XVLQJ�WKH�UHYLVHG�¿YH�VWDJH�PHWKRG�������6WDJH�����QR�IXVLRQ��EDUH�FHQWUXP������6WDJH�����SDUWLDOO\�

IXVHG�ULQJ��VHFWLRQV�IXVHG�DQG�XQIXVHG��JDSV�SUHVHQW������6WDJH�����FRPSOHWH�IXVLRQ��FOHDU�GHPDUFDWLRQ�EHWZHHQ�ULQJ�DQG�FHQWUXP��QR�JDSV�
EXW�SRVVLEO\�D�JURRYH��QR�UHPRGHOLQJ������6WDJH�����FRPSOHWH�IXVLRQ��ULQJ�HGJHV�DUH�PHOGHG�ZLWK�FHQWUXP��D�VOLJKW�JURRYH�PD\�EH�VHHQ�LQ�
VRPH�DUHDV�EXW�FHQWUXP�LV�IXOO\�UHPRGHOHG�LQ�RWKHU�DUHDV��DQG������6WDJH�����FRPSOHWH�IXVLRQ��ULQJ�HGJHV�DUH�PHOGHG�ZLWK�FHQWUXP��ERQH�
LV�UHPRGHOHG�ZLWK�QR�JURRYHV���7KLV�PRGL¿HG�¿YH�VWDJH�VFRULQJ�PHWKRG�IRFXVHV�RQ�WKH�GLVWLQFWLRQ�EHWZHHQ�GLIIHULQJ�DSSHDUDQFHV�RI�
complete union, mainly where complete union may present with or without a groove, indicating that remodeling has not or has occurred. 

6SHDUPDQ¶V�UDQN�FRUUHODWLRQ�FRHI¿FLHQWV�LQGLFDWHG�D�UHODWLYHO\�KLJK�SRVLWLYH��DQG�VLJQL¿FDQW��S�������UHODWLRQVKLS�EHWZHHQ�YHUWHEUDO�
ring union mean values and age at death, r

s
 ������ �+LJK�SRVLWLYH� DQG� VLJQL¿FDQW� �S������� FRUUHODWLRQV�ZHUH� DOVR� IRXQG�ZKHQ�HDFK�

YHUWHEUD�W\SH�ZDV�DQDO\]HG�GLVWLQFWO\��L�H���FHUYLFDO��WKRUDFLF��DQG�OXPEDU���IRU�VH[HV�FRPELQHG��DQG�IRU�WKH�IHPDOH�DQG�PDOH�VDPSOHV�
separately, ranging from r

s
 �����������

7KH�VDPSOH�ZDV�WKHQ�GLYLGHG�LQWR�¿YH�DJH�JURXSV��VH[HV�FRPELQHG��WR�JDXJH�WKH�SURJUHVVLRQ�RI�XQLRQ�������*URXS��������WR����\HDUV�
RI�DJH������*URXS��������WR����\HDUV�RI�DJH������*URXS��������WR����\HDUV�RI�DJH������*URXS��������WR����\HDUV�RI�DJH��DQG������*URXS�
�������WR����\HDUV�RI�DJH���$QDO\VLV�RI�9DULDQFH��$129$��DQG�PRVW�SDLUHG�VDPSOHV�W�WHVW�UHVXOWV�VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�
vertebral ring union mean values between age groups, with sexes combined and when sexes were tested separately, which could be an 

HIIHFW�RI�VPDOO�VDPSOH�VL]HV���1RWHZRUWK\�ZHUH�WKH�UDZ�GDWD�REVHUYDWLRQV�WKDW�SURYLGHG�LQVLJKWV�LQWR�WKH�VXEWOH�SDWWHUQV�DQG�SURJUHVVLRQ�
RI�YHUWHEUDO�ULQJ�XQLRQ���6SHFL¿FDOO\��XQLRQ�EHJDQ�DV�HDUO\�DV����\HDUV�RI�DJH�LQ�ERWK�IHPDOHV�DQG�PDOHV�IRU�HDFK�YHUWHEUD�W\SH�²�WKLV�LV�
HDUOLHU�WKDQ�SUHYLRXVO\�VKRZQ��SULRU�VDPSOHV�GLG�QRW�LQFOXGH�PDQ\�LQGLYLGXDOV�DV�\RXQJ�DV����\HDUV�RI�DJH���8QLRQ�ZDV�FRPSOHWH�LQ�DOO�
vertebrae (all vertebrae Stage 3 or 4) at 18 years of age for females and 21 years of age for males.  Stage 3 persisted up through 30 years 

RI�DJH�LQ�ERWK�VH[HV���6WDJH����FRPSOHWH�XQLRQ�ZLWK�UHPRGHOLQJ��ZDV�¿UVW�HYLGHQW�LQ�IHPDOHV�DW����\HDUV�RI�DJH�IRU�DOO�YHUWHEUD�W\SHV�DQG�
for males at 20, 21, and 17 years of age for cervical, thoracic, and lumbar vertebrae, respectively. 

)LQGLQJV�IURP�WKLV�VWXG\�PD\�EH�XVHG�WR�HLWKHU�VXSSRUW�LQIRUPDWLRQ�IURP�RWKHU�VNHOHWDO�DJH�LQGLFDWRUV�RU�SURYLGH�D�JHQHUDO�JXLGHOLQH�
for estimating age-at-death if only vertebrae are recovered in forensic cases. 
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