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Joften times for some reason there is need
erestablish the personal identity of the
IVING person or the dead.
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infancy or mental defect
guage barrier.

==>. -- ER REASONS FOR PROPER
~ IDENTIFICATION

- » Exact age may be needed for immigration
purposes or inheritance.

e SUSPICION OF willful concealment or
Imitation.
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MELOAS ofiden tlf-lcatqenr‘- —
TF JF following methods can used to identify the

iVing ' ' -
PRPEISENIal (Visual) impression.
Besisiofidentification parade but is
IOLONOUSIY unreliable

RPHiotography
E—=ore reliable in identifying the living than the dead.
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e Hand writing
--possible for experts to identify a person or detect
forgeries

e Finger prints ( dactylography)




GETtifying the. L|V|ng—‘)-“"'

) judj 5 of the hand.

Ihdividual bones of the hands and wrists differ from person
OIPENSON and can be valuable in establishing personal

lr __f-'i ntity in living and dead.
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J‘—' Frontal Sinuses

- Like the fingerprint they also differ from person to person
as well as twins and can be used to establish identity.

Evidence previous bone pathology,or fractures can
be offered for comparison




AGEASSESSMENT ==

0 R,ad]‘o_.s "aph or the skeleton can be used'to
ertain the age of the living/dead person
'rnruv demonstration of ossification

r'.-l” es

,_,Eg sifollowing bones are used:

-~ Bones of the hand

- Pelvis
- Clavicle
- Long bones e.g. femur, tibia, humerus and radius

- After 25 yrs age assessment becomes difficult though in
old age trabecular pattern, arthritic changes, osteoporosis

and osteophytes can assist.




Ic| en fying th @ead _._‘}.-—-

SINRCases of the dead, severe burns, mutilation,
Of dér*r pOSItlon cause difficult in body
eI cation even to those who may have
gnown the individual well.
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_' J*Forensm: anthropologist or imaging specialists
= (FORENSIC RADIOLOGISTS)offer significant help
especially where decomposition is complete and

only the skeleton is available.
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PAUSE of X-RAYS to produce Images was
cllse ov..'{_ by W. Roentgen in 1895
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0 3 eeks later forensic use of X-rays was

- tested and helped convict a murderer in
the USA
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Definition of
Forensic Radiology

= |tis aspecialized area of medical imaging
using radiological techniques to assist
physicians and pathologists in matters
related to the law.

= Radiographs must
be taken before dissection.

Earliest photograph of roentgenography
of a cadaver found by the author.

http:/fwww2.le ac.uk/departments/emfpu/imaging/brief-history



e the uses of forensic radiology

ICious death or murder - prior to autopsy,
C __phlc techniques can assist the pathologist in determining
lal cause of death and may alert them to a previously
ispected suspicious death. Autopsy technique may need
ration given the prior knowledge of specific radiographic

T
1dings.
dings.

Analysis of adverse medical events - during the course

= of hospital admission or medical care, adverse events may occur.

-~ Radiographic imaging is an integral part of the medical process and

= prow €s a permanent record of the patient's condition. Specialist
review of these images in the light of autopsy findings and clinical
audit can aid in the prevention of future mishap.
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ters - following injury or assault radiological
3 s commonly obtained by medical practitioners.

It interpretation of these images may provide useful
..... \ce in criminal and civil jurisdictions

== ! . Cl [d abuse - as part of the workup of children with

‘Eﬁspected abuse, radiological techniques are mandatory
~ - in providing ewdence of both acute and chronic injury.

~ Some of the findings are very specific for abuse and

crucial for conviction of culprits
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- increasingly sophisticated methods are used
AT mf ers to avoid detection. This includes the deliberate
avity insertion of drugs wrapped in protective materials
packing). These packets are readily identified on
nd CT scans and can assist law enforcement agencies
m;- suspected individuals
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dy identification - along with dental and DNA analysis,
?amﬂgraphlc iImages can be used in the identification of unknown
victims. This requires the securing of pre-mortem examinations e.g.
CT scan or radiographs from a suspected individual and the

matching of specific anatomical details with similar post mortem
studies
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ase identification (e.g. Marfan's) -
the course of an autopsy there may be findings that can

nsequence to the deceased family i.e. the detection of
ible genetic disease. In order to confirm such a pathological
picion, radiographic procedures can provide t:c:nnﬁrm.a'lt{:}r)ﬁrlr
fidence and as such lead to the deceased's family being offered
genetic screening

: _3: DOI‘IOI’ bank analysis - all body parts donated for use as

grafts in particular bone must be carefully screened prior to use in
order to avoid the insertion of “diseased

r

material




Modalities

* General X-ray

* Fluoroscopy

= NM

= CT

= MRI

= Dental Identification

* Angiography and venography
= US




ROJIETOI forensic. Radilegy) -

PEGTEnsic radiology has been used to provide evidence to
EIPICONTirm the identity of both living and the dead thru
=Valliation of;

—-— Y

Age
E = “—Gen
= sender

k.

- - ~Race

- Comparison of antermortem and postmoterm
radiographs is on of the most accurate means of
identification of the decomposed bodies




by the appearance of centers of ossification for hand
and wrist.

by the state of fusion of epiphyses.

Images basically for skull.

a) Negroid - elongated cranium

b) Mongoloid - rounded cranium
a) Caucasoid- Head is curved at the top, not

completely flat, The chin is prominent.

Forensic Radiology by B. G. Brogdon, M.D.




A. Identification

Usually the 1st step in ID process.

The sexual characteristics recognizable by
radiography begin to appear after puberty.

RT takes Images for the s
pelvis.

lONg bones and




| A. Identification

* Gender
Usually the 1st step in ID process.

The sexual characteristics recognizable by
radiography begin to appear after puberty.

RT takes Images for the skull, long bones and
pelvis.

PELVIS

F, larger & more round
M, more oval




A. Identification

Usually the 1st step in ID process.

The sexual characteristics recognizable by

radiography begin to appear a
RT takes Images for the skull,

ter puberty.
-and

A: male pelvis. B: female pelvis




B. IDENTIFICATION

Il. Comparative Identification:

Depends on comparing antemortem to postmortem X-Rays of a
person. Comparison includes:

* Normal structures: comparison of skull sinuses
especially frontal sinuses regarding the size and shape.

* Abnormal structures: congenital anomalies of bones,
deformities and/or fractures.

* Dental radiographs: comparing root shapes, teeth
fillings and abnormal teeth eruptions.




B. Cause of death




Forelign bodies

= packages of illegal substances

= objects such as bullets, fragments of glass, explosives or

pieces of broken needles in drug addicts in the soft
tissues.

= The location of swallowed objects can assist in
correlating time of death with possible cause of injury.

foreign body (button battery) in the
proximal esophagus

htto://www . rad-club.comi/vb/showthread phpo?t=26



A.RADIOLOGY OF
INJURY
l. Soft tissue injury: . ’

3-Abnormal collection of
air in the chest -
pneumothorax: Right-
sided pneumothorax
(arrow) on plain CXR




A.RADIOLOGY OF
INJURY

Il. Fractures:
1. Hidden fractures:

Aninfant who was hit in
the back of the head
with a blunt weapon,
and sustained a

separation of the
odontoid process from
the body of C2 with

anterior subluxation of
C1. Note separation of

the spinous processes at
the level of injury.
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a broken beer bottle remain in the
lung of this stabbing victim.

Fluoroscopy:

Post-operative chest x-ray and
intra-bronchial contrast material
with initial tracheal stent in place.

http://www.sahha.gov.mt/pages.aspx?pa



NM:
This is a nuclear scan for died person that dead in isotope
environment. It is show some of the isotope is taken up by
the kidneys and excreted into the bladder which should
have been emptied before the scan was done.

T

Recently, more popular

Why?

» W Time , Wcost

* Improved scan quality

» Some says that CT will replace other modalities in forensic
radiology.




C. DETECTION OF
SMUGGLING

|. Addictive agents (body
packer):

Abdominal radiograph of a
body packer showing rounded
and ovoid, slightly
hyperdense packages, some
of which are clearly
surrounded by a halo of
entrapped gas or air (some
are marked with arrows).




C. DETECTION OF
SMUGGLING

|. Addictive agents (body
packer):

CT images of a body packer
shows multiple drug packages
somewhat denser than the
bowel, most of which contain
entrapped air at the ends of
the packages.







C. DETECTION OF
SMUGGLING

Il. Jewels (larceny by
ingestion):

Radiograph of the abdomen
of a suspected jewel thief.
Note the dense object
(arrow) in the shape of a

brilliant cut diamond.










a S =

> r HE: ﬁtf , pelvis and muscular attachments can
perlised to differentiate between sexes in adults.
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ur and sternum can assist.
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The pelvis is the most helpful bone

The differences are usualy seen after pubert hence
not possible in chidren




PEIVICIDONE

SEXAUEtErmination frm:pe‘li/'i'é-“"’

\ -

Brirs) 4 Heart shaped Circular or
L elliptical
Body of pubis Triangular Quadrangular
, “r“fp"ﬁBic arch Inverted V shaped |Inverted U shaped

| Greater sciatic notch

Deep and harrow

Broad and shallow

Sacro iliac joint

Large

Small

Sacrum

.ong and nharrow

Short and wide

» Objective sex determination from pelvis is based on
anatomical pelvic measurements
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[fEntification of the sex using the above
S gives up to 50% accuracy
.;—i! S not reliable

Is not useful in children below puberty

e
—

® a large sacroiliac joint suggests female

® The greater sciatic notch is deep and
nharrow in the female



SEX'C 'rm-in,agion- frm-_-ﬁﬂﬁkdﬁ"

IHENGIIOWINg Structures can be used to
dELermine sex from the skull.

SSUPra orbital ridges

2 M_}g oid process

~ - Mandible
Experienced persons can correctly sex over 90%

caucasian skeletons and 83%American negro
skeletons.




NSt to identify. the dead”

SIETE IS NO greater challenge and no heavier
(ESPON! sibility, than that facing professionals charged with
d—ﬂ]jj‘* 719 the dead.

) ;;_) 'ethlng deep in the human psyche abhors loss of

—

-~ ide flty even of the deceased.
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. Reverence paid to tombs of unknown soldiers the world
over attest to the pathos and disquiet we feel about

those who have lost their identity in death.
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BEVERVAUnidentified body represents a person missing to
@milysand friends.

SMithout identification the family continues bearing the
==burden of continuing the search for the missing person.
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" f__f;R;eIigious ceremonies and culture bear witness to the
need for the living to put the dead to rest.

e Without proper identification this is impossible.




WASICOrollary of these intense emotional

[SSUESHEW activities satisfy medico-legal
PIONIESSIONS as making proper

]J@gi: ication of a body originally found

cenUFed
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[MPbrtance of.identifyingsthe dead™

< D’:Elf-i' "' Tifcate .
Without which families cannot probate wills,
[ECEIVE death benefits or enter safety
GEPOSIt boxes.

. e e

—

—— ®5POUSES cannot remarry
- ® [f-homicide detective has no lead.

® Cases of unidentified bodies, investigator
may not have adequate cause of death.
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MEWIOAS —

-

—

ENVIedico-legal professions will dictate the
methods used.

) ﬁu main methods:-

'| least reliable and least reproducible involves
== Visual review of the remains, photographs and

—-— -

| —

— ‘"“detalls such as tattoos, personal effects on or
~about the body

2. Most reliable involves documentation on or in
the body of criteria and characteristics e.g.
fingerprints, dental records, healed fractures,
surgical sutures, previous photographs,
radiographs,



Fm,)m- nt factors that a|d|
dentification

Condition of body

1, =l

JJJ hi jstoery of victim,

_;; IV resources from authority

V. set parameters on which one can make

positive reproducible identification of the
dead.




RWONIMain generalities apply that all
EEHNIGUES %from visual observation to DNA
grurJIJ_;LE.- ely on pattern recognition.

| — e

he more intact the pattern the easier it

o —

| IS to identify



SOMIPIEX Casgs*

VeldELY, Qf ProfEsSIo! mql!m-iﬂdﬁdlng'
L F]ngi_ print expert

IRATthropologist

JIRadiologists

: "é ‘team can be large however the medical
- officer certifying the death has ultimate
responsibility for assuming identity of the
body and should be the team leader.




J _Jr—chr compose@ﬁody or-sev{ -

m,uJJ- b ﬁ = iake it difficult for
vistzll lelepitlilez

SISCientific methods have to be employed.
#;_g) ect dental data
"'Medlcal records
- Ante-mortem radiographs
= Finger prints




SaRacological determination vidual's

[GEntity. may.be presumptive upon
dEmonstration of the pre-existing injuries,
IIRESS o congenital and developmental
paﬁ rities.

—
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“P05|t|ve radiological identification requires
- direct comparison with ante-mortem and
post-mortem images of body parts.

|
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iina _J g will'help confirm that the bones
arehiman and that what is presented is
re_Jl}:f “bone.

| Jb en most of the skeleton is present,
' maglng can differentiate between sexes

'-Tmaglng can ascertain the age

® Imaging show evidence of foreign bodies
and presence of bone disease.

|“I; '\i'll.



ERBONAL {DQ_\_ITITY—Q}‘-"

) P}azﬂf a hame requires having reliable
ahtesmortem

BYental records
== ==\ edlcal evidence of injury

—
.
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[l

= Presence of foreign bodies
- 0ld fractures




pper rbs
~ - Humerus
- Femur

® Facial reconstruction can be done using
skull radiographs



SEWET cross-sectional imaging modalities
Which' display body parts in section and
,) ér"images quite differ from the frontal
= a lateral views commonly used.

m— i—



i—

“—-. -
— B —

Radiographs of variety of anatomic parts
mainly skull, extremities and abdomen
IStally required.

= ® Dental records and radiographs are most
-~ productive tools




DELErmining the ancest-wl‘(ﬁeﬁ"'

PRIErSkull'is the best source of information for
SSHime tlng ancestry morphology and metric
analysisiof skull, can show the geographic
,)J,JL' ation to which the individual belonged.

e
-

==t eographlc population is a large collection of
—  people e.g. Europeans, Africa and Asians and is

~ usually referred to as race.

® Skull only indicates genetic ancestry not solid
connotations.
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eranialicharacteristics and tﬂg_@&xﬁsim-
fispecific population groups.

Slei i African ASian European
Sicull] |Long Long Long/short
Iricjin) .
FSKOl= | Narrow Broad Narrow
{breath
Nasal Wide Narrow Narrow
aperture
Incisor Spatular Shoveled Spatular
shape
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Statlre estimation J »

Ha];j'rj‘;.-.' is a met_@; proc!ure.

,J,r:;llrjua eqguations have been developed that
SSufate st ture based on length of various bones
oJf _.I'J:.* eje "_:_;."

"ENIE Equations exist for several populations
jjgu er and Gleser designed the most commonly
(IS d ‘equations in response to repatriation of world war

- "_--"_"'

= ij victims.

=" "Lé_g length is greatest contributor to height.

®* However when people enter 30 years they begin to lose height
correction of 0.06cm per decade required.




-
.

jialima’ analysis —

pIfierence between premortem and
pEStmMortem damage.

"

=Blunt force —fracture or crushed bone
~—— -sharp force —nicks grooves direct weapon

-

~  -gunshots — bevealed shapes trace of lead
~ burning

J— o
—

® Post mortem does not have plastic
behaviour of antimortem bone.




Uu_;\ \cratic charactemst-ut’é" <

Idividual characteristics can be the clearance
ndicators
of’ lty
= atures in medical records or characteristic in
mlly
: ‘70 Comparlng for antemortem and postmortem
radiographs.

® Superimposition of photographs taken in life
marked to skull features.

® Facial reconstruction based on sex, ancestry, age

——




— -‘Umque characteristics
-~Trauma/disease

The skeleton is very helpful in adult
identification.
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llietican we say?

_)rt_lf en do tell tales.

.
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IﬁfOTmaflon from the skeleton provide
" information for reconstruction of
communities and historical events.
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IMGECOmposed bodies radiographs of the
wlg};gn nd the dental records form the
rr=lis thod of identification.

zle Bgraphs can help identify race, sex

_—

= ind age at time of death.

. Radlographs are also helpful in cases of
~ co-mingled and differentiation between
human and animal bones.




) P__.JJ]J pgical identification has been helpful
-wlally in disasters e.qg. in 1949 fire
Iaard the Great Lakes radiographs

_' élped identify 75 cases accurately.
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