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ABSTRACT

Radiologic identification (RADid) is a powerful and frequently successful tool for personal identification
(ID). Postmortem computed tomography (PMCT), in particular, is uniquely well suited for the ID process,
given the fact it may be reformatted or rendered to match almost any AM medical imaging examination.
RADid may also offer a faster and less expensive alternative to other methods, such as DNA analysis, in
selected cases. This paper presents a brief overview of the role, capabilities and techniques of medical
imaging in the process of ID, introduces the lines of evidence that can contribute to ID and highlights
specific case examples of RADid, with a focus on the use of PMCT for RADid. Although used routinely by
various practitioners and institutions (including those of the authors), RADid is, in our opinion,
underused in the forensic community. The case examples presented here demonstrate the wide range
of IDs that are possible using RADid and will hopefully encourage practitioners in its use.

© 2014 Elsevier Ltd. All rights reserved.
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1. Role

RADid encompasses comparison of antemortem (AM) and
postmortem (PM) imaging in the attempt to identify a decedent
(a process sometimes referred to as “comparative identification” or
“identification comparison” using medical imaging). RADid may
include the use of radiographs, ultrasound, computed tomography
(CT), or magnetic resonance imaging (MR) and may involve a
combination of modalities. Traditionally, fingerprint, DNA and
dental were considered the most reliable ID methods, but any
feature that is sufficiently rare in the general population can be
reliably applied to assist in ID, and RADid should therefore also be
considered a reliable identification method. The frequencies of
observable traits and fundamental method of application closely
parallels that of other ID techniques, with the advantage of the
ability to compare anatomical sites throughout the entire body.

ID usually proceeds based on local protocols and the availability
of experts, and approaches may vary depending on whether it is
an isolated identification or a more complex event such as a mass
fatality incident. There are no established national or international
protocols for personal ID, although some general guidelines do
exist relating to disaster victim identification [1,2], and those
outlined for personal ID by specific identification subspecialties,
e.g., the Scientific Working Group for Forensic Anthropology
(SWGANTH) and the American Board of Forensic Odontology
(ABFO) [3,4], The general principles describe in this paper, how-
ever, can be applied in a variety of scenarios.

Several methods for ID can be employed, including: visual
identification, fingerprint analysis, DNA analysis and RADid.
Depending on the case, the process of RADid may require the
expertise of forensic anthropology, forensic odontology, forensic
pathology and/or radiology. Close interdisciplinary collaboration
will ensure the optimal method of ID (or technique within the
scope of RADid) is applied in each case and that all avenues are
explored in challenging cases. It is recognized that practitioners

have varying experience and specialties, and consultation with
other practitioners is strongly suggested when examinations and
comparisons using technologies, procedures or anatomical regions
are beyond one's expertise.

2. Capabilities and techniques
2.1. Overview

Medical imaging, in particular radiography, PMCT scout views
and PMCT, provide an excellent overview of the decedent that
can be used to assess areas for further investigation. Whole body
imaging allows for rapid assessment of body part inventory and
the presence of possible commingled or nonhuman [5] remains.
A fundamental strength of imaging is the localization and identi-
fication of the myriad foreign bodies that may be encountered in
forensic investigations, including: debris, personal effects, implanted
devices, life support and/or monitoring devices and projectiles. The
ability to quickly and reliably perform the body part inventory and
screening for foreign bodies is especially useful in severely charred,
traumatized or decomposed bodies.

2.2. Access to AM records

The digital format of the vast majority of modern medical
imaging enables straightforward transfer of image data either
electronically or on electronic media. This fact is routinely
exploited in clinical radiology both for primary interpretations
(via teleradiology) and to obtain comparison studies from outside
institutions. What may be less well recognized by the forensics
community is the fact that these same procedures are currently in
use for forensic investigation. For example, the authors have direct
links to the picture archive and communication systems (PACS) of
their local hospitals and can retrieve entire imaging studies within

Fig. 1. RADid using normal anatomy - cervical spine posterior elements. (A) AM lateral cervical spine radiograph. (B) PMCT - pseudo-radiograph created with thick slab MPR
using mean rendering and matched to the orientation of the AM image. The matching cortical outlines of the posterior element anatomy were used in this ID, indicated by
the dotted lines. Severe thermal damage was present in the decedent, exhibited by low density areas of marrow rarification and cortical damage of the vertebral bodies

(lower right in B) but this did not preclude ID in this case.
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