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A98 A Comparison of Radiographic and Osteological Findings in Suspected Infant 
Abuse Cases

Heather M. Garvin, PhD*, Mercyhurst University, Dept of Applied Forensic Sciences, 501 E 38th Street, Erie, PA 16546; and Steven A. 
Symes, PhD, Mercyhurst College, Mercyhurst Archaeological Institute, 501 E 38th, Erie, PA 16546

After attending this presentation, attendees will understand the pros and cons of radiographic and osteological methods of trauma 

HYDOXDWLRQ�LQ�VXVSHFWHG�LQIDQW�DEXVH�FDVHV�DQG�WKH�EHQH¿WV�RI�IRUHQVLF�DQWKURSRORJLFDO�DQDO\VHV�SHUIRUPHG�LQ�FRQMXQFWLRQ�ZLWK�FOLQLFDO�
UDGLRJUDSKLF�PHWKRGV���([DPSOHV�ZLOO�DOVR�IDPLOLDUL]H�WKH�DXGLHQFH�ZLWK�NH\�VNHOHWDO�VLJQDWXUHV�RI�LQIDQW�DEXVH�

This presentation will impact the forensic science community by supporting the need for more comprehensive osteological analyses 

WR�EH�SHUIRUPHG�LQ�FDVHV�RI�VXVSHFWHG�LQIDQW�DEXVH�LQ�RUGHU�WR�FRQ¿UP�DQG�VXSSOHPHQW�FOLQLFDO�UDGLRJUDSKLF�¿QGLQJV���%\�LPSOHPHQWLQJ�
ERWK� UDGLRJUDSKLF� DQG� RVWHRORJLFDO� PHWKRGV�� LQIDQW� VNHOHWDO� WUDXPD� FDQ� EH� PRUH� DFFXUDWHO\� GRFXPHQWHG� DQG� LQWHUSUHWHG�� WKHUHE\�
contributing to accurate assessments of accidental versus non-accidental trauma and providing justice to the deceased.

$SSUR[LPDWHO\���������FKLOGUHQ�ZHUH�DEXVHG�LQ�WKH�8QLWHG�6WDWHV�LQ�������ZLWK�LQIDQWV�����\HDU��GLVSOD\LQJ�WKH�KLJKHVW�QXPEHU�RI�
deaths due to abuse.  Even so, infant abuse cases are rarely received by forensic anthropologists.  This is due in part because forensic 

DQWKURSRORJLVWV�DUH�XVXDOO\�RQO\�FRQVXOWHG�LQ�WKH�HYHQW�RI�D�GHDWK�DQG�RQO\�LI�LW�LV�VXVSHFWHG�WKDW�WKH�GHDWK�LQFOXGHG�VLJQL¿FDQW�VNHOHWDO�
WUDXPD��KRZHYHU�� LW�PD\�DOVR�UHÀHFW�DQ�DVVXPSWLRQ� WKDW� WKH�FOLQLFDO� UDGLRJUDSKLF�DQDO\VLV�SHUIRUPHG�E\� WKH�UDGLRORJLVW�DQG�DXWRSV\�
FRQGXFWHG�E\�WKH�PHGLFDO�H[DPLQHU�VXI¿FLHQWO\�GRFXPHQW�DOO�QHFHVVDU\�WUDXPD��HOLPLQDWLQJ�WKH�QHHG�IRU�LQYDVLYH�VNHOHWDO�SURFHVVLQJ�
and osteological analysis.  In such scenarios, information vital to the investigation may go undetected.

7KH�JRDO�RI� WKLV� VWXG\�ZDV� WR�FRPSDUH�FOLQLFDO� UDGLRJUDSKLF� UHSRUWV�RI� VNHOHWDO� WUDXPD� LQ�VXVSHFWHG� LQIDQW�FDVHV� WR� WKH�VNHOHWDO�
WUDXPD�UHYHDOHG�E\�D�FRPSUHKHQVLYH�RVWHRORJLFDO�DQDO\VLV���5DGLRJUDSKLF�DQG�RVWHRORJLFDO�¿QGLQJV�ZHUH�FRPSDUHG�LQ�IRXU�VXVSHFWHG�
LQIDQW�DEXVH�FDVHV�H[DPLQHG�IRU� WKLV�VWXG\�� �7KH� OLPLWHG�VDPSOH�VL]H�UHÀHFWV� WKH�VFDUFLW\�RI� LQIDQW�DEXVH�FDVHV�UHFHLYHG�E\�IRUHQVLF�
DQWKURSRORJLVWV�DQG�VKRXOG�QRW�GLPLQLVK�WKH�VLJQL¿FDQFH�RI�VXFK�FDVHV���7KH�UHVXOWV�RI�WKH�FRPSDULVRQ�UHYHDO�WKDW�LQ�PDQ\�LQVWDQFHV��WKH�
GRFXPHQWHG�VNHOHWDO�WUDXPD�LQ�WKH�FOLQLFDO�UDGLRJUDSKLF�UHSRUWV�ZHUH�QRW�DV�H[WHQVLYH�DV�WKH�LQMXULHV�REVHUYHG�GXULQJ�WKH�RVWHRORJLFDO�
analysis.  Errors in radiographic reports of antemortem and peri-mortem trauma were noted (e.g., rib assignments), and smaller healing 

FDOOXVHV�RQ�WKH�ULEV�ZHUH�RIWHQ�RYHUORRNHG�RU�QRW�DSSDUHQW�IURP�WKH�UDGLRJUDSKV��GHVSLWH�EHLQJ�FOHDUO\�HYLGHQW�DIWHU�VNHOHWDO�SURFHVVLQJ���
7KHVH�LQFRQVLVWHQFLHV�DUH�OLNHO\�GXH�WR�WKH�LPSRVHG�WZR�GLPHQVLRQDOLW\�RI�WKH�UDGLRJUDSKV�DQG�RYHUODSSLQJ�DQDWRPLFDO�VWUXFWXUHV�WKDW�
obscure the injuries. 

Limb fractures were well documented in the radiographic reports and in one case, the radiologist noted a recently healed fracture 

in the limb which was not initially visible in the osteological analyses due to the overlying periosteal reaction, but became evident as 

the processed bones dried out.  Generally, the radiographic reports were also more successful at noting metaphyseal fractures than the 

osteological analyses, due to the fragility of the area and possible disturbances to the metaphyseal surface during processing.  In one 

case, close monitoring of remains during the maceration procedure, with repeated photodocumentation during processing, revealed very 

GLVWLQFW�PHWDSK\VHDO��³EXFNHW�KDQGOH´��IUDFWXUHV�WKDW�ZHUH�FRQVLVWHQW�ZLWK�WKH�UDGLRJUDSKLF�¿QGLQJV���&DOOXV�VL]HV��IUDFWXUH�GLUHFWLRQ��DQG�
evidence of re-fracturing events were also more discernible in the processed remains than radiographs.

The results of this study indicate that both radiographic and osteological analyses should be required in cases of suspected infant 

abuse.  In addition to the clinical radiographs evaluated by the radiologists, forensic anthropologists should perform their own radiographic 

and photographic documentation prior to any processing, and if possible at different intervals during the maceration process.  With such 

careful procedures, even delicate signatures of infant abuse, such as metaphyseal fractures, can be osteologically documented.  It is 

WKH� IRUHQVLF� DQWKURSRORJLVWV¶� UHVSRQVLELOLW\� WR� HGXFDWH�PHGLFDO� H[DPLQHUV� LQ� WKH�EHQH¿WV� RI� SHUIRUPLQJ� D� IXOO� RVWHRORJLFDO� DQDO\VLV���
In addition, because infant abuse cases are rare occurrences in forensic anthropology, it is important for forensic anthropologists to 

GRFXPHQW�DQG�VKDUH�WKHLU�FDVH�H[SHULHQFHV�LQ�RUGHU�WR�FUHDWH�D�JURZLQJ�NQRZOHGJH�EDVH�RI�DFFLGHQWDO�DQG�QRQ�DFFLGHQWDO�WUDXPD�LQ�LQIDQW�
VNHOHWRQV��
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