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Learning Objectives

After completing this learning activity, participants should be able to offer
an understanding of the scope of the dermatologic aspects of forensic
science, describe the dermatologic signs suggestive of assault, murder,
torture, abuse, neglect, poisoning, self-inflicted injury, and bioterrorism,
and describe findings in hair and nails of value in a forensic investigation.
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The evaluation of skin findings is critical in identifying many types of injury, whether self- inflicted or
accidentally or intentionally inflicted. Specific causes of injury include homicide, abuse, neglect, assault,
self-inflicted injury, suicide, torture, poisoning, and bioterrorism. Forensic findings in hair and nails are also
discussed. This overview of dermatologic findings in forensic pathology highlights the significance of the
cutaneous manifestations of injury. (J Am Acad Dermatol 2011;64:811-24.)
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PATTERNS OF INJURY

Key points

¢ Gunshot wounds may be classified as contact
wounds of close, medium, indeterminate, or
distant ranges or as graze wounds

¢ Bite marks, which frequently occur during
sexual attacks, are typically circular with
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instruments with gauze before manipulating the bul-
let. A gunshot residue test detects invisible residues
that may be present on a victim or perpetrator who has
fired a weapon. Washing the skin with alcohol or
povidone-iodine (betadine), applying tape on the
skin, rubbing the hands on clothing, or putting plastic
bags over the hands and creating a moist environment

central bruising within
each tooth mark

¢ The pattern of injury of
burns can aid in differ-
entiating abuse from an
accidental burn

¢ Populations at increased
risk for abuse include
children, the mentally
impaired, women, and
the elderly

¢ Reporting of the suspi-
cion of abuse is man-
dated in all 50 states

e Because perpetrators
of torture often use
methods with minimal
or no scarring, victims
of torture may lack
physical evidence

¢ Physicians should con-
sider mimickers of
abuse and self-injury in
the differential diagno-
sis of suspicious wounds

¢ The classic features of

CAPSULE SUMMARY

The evaluation of skin findings is critical
in identifying many types of injury,
whether self- inflicted or accidentally or
intentionally inflicted.

Specific causes of injury can be deduced
from skin findings, including homicide,
abuse, neglect, assault, self-inflicted
injury, suicide, torture, poisoning, and
bioterrorism.

Forensic findings in hair and nails can
often be detected.

Cutaneous manifestations of injury can
be significant.

Injury patterns differ based upon
different sources of trauma, including
extrinsic kinetic (gunshot, burns, and
electrocution), environmental
(hypothermia, hyperthermia, drowning,
and lightning), or vehicular injury.

Patterns of injury can be telling with
regard to the cause and circumstances of

can all decrease the sensitivity
of this time sensitive test.
A bullet wound is affected
by the bullet size, shape, con-
figuration, and velocity, and
by the intrinsic properties of
the affected tissue.' Entrance
wounds are classically round
with a margin of abrasion,
or abrasion collar, caused
by friction as the bullet
penetrates the skin® (Fig 1).
Entrance wounds are classi-
fied according to the range at
which the gun was fired: as
contact wounds, near-contact
or close range, intermediate
or medium range, indetermi-
nate or distant range, and
graze wounds.! Contact and
close range wounds can be
subclassified as either tight or
loose contact wounds, de-
pending on whether the bar-
rel of the gun was applied to
skin with pressure.’ A tight

asphyxia are facial con-
gestion, edema, cyano-
sis, and periorbital or
conjunctival petechiae

injury.

Injuries may be classified by the different patterns
of skin findings they produce. Bullets cause damage
by the transfer of their kinetic energy into crush injury
of impacted tissue. When a gun is fired, a unique
pattern of marks is imprinted on the bullet, analogous
to a fingerprint. To prevent the loss of evidence,
precautions should be taken when recovering bullets,
such as the use of gloves and covering surgical

From The State University of New York Health Science Center at
Brooklyn,® Brookdale University Hospital Medical Center,?
Brooklyn, and South Nassau Dermatology PC,© Oceanside and
Long Beach, New York.

Funding sources: None.

Reprint requests: Eve J. Lowenstein, MD, PhD, Chief of Dermatology,
Brookdale University Hospital Medical Center, 1 Brookdale Plaza,
Room 222A, Brooklyn, NY 11212. E-mail: evlow13@yahoo.com.

0190-9622/$36.00

contact wound may appear as

a small hole surrounded by

seared black edges. Alterna-
tively, if gases expand beneath the skin, a large stellate
defect results. The skin around the defect may be
erythematous because of the presence of carbon
monoxide gas discharged from the gun.” Upon ex-
pansion, the skin may press against the muzzle,
resulting in a muzzle contusion, which can aid in
determination of the type of weapon (Fig 2). The
presence of soot and powder at the wound site helps
differentiate close-range and contact wounds from
exit wounds." An elongated pattern of soot can be
seen in cases of tangential, loose, or near contact
wounds. Soot may be occasionally seen on exit
wounds if they are close enough to the entrance site
to have allowed for passage of soot through the
wound itself."

A medium or intermediate-range gunshot wound
presents with stippling, or punctate abrasions, as a
consequence of contact with gunpowder that has
been partly burned or remains unburned (Fig 3). The
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