Child Abuse Update 2017:
Bruising, Burns, Fracture, Head
Injuries, and Sexual Abuse
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Director, Inpatient Pediatrics
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March 2nd 2017

Objectives

Overview of the medical evaluation for both
physical and sexual abuse

Understand terminology used to describe
injuries and findings

Understand the likelihood of positive findings on
exam

Understand the information that helps the
medical professional come to a firm conclusion
regarding the findings on exam

Understand the limitations to Medical Exam

Stress Multi-Disciplinary nature of “diagnosis”
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“Diagnosing” Abuse

» Diagnosis depends to varying degrees
— Specificity of history
- Severity of findings
— Absence or presence of abnormal labs
— Observed interactions

* Any given one of these factors may
sway medical decision regarding final
diagnosis

Definition: Physical Abuse

“The impairment of physical condition that includes but
shall not be limited to any of the following™:

* Fracture of any bone

» Subdural hematoma

» Soft tissue swelling

« Injury to any internal
organ

« Any physical condition
which imperils health

* Bumns or welfare. “

= Skin bruising

* Pressure sores
 Bleeding

* Failure to thrive
* Malnutrition

* Dehydration

It’s all about the History!!!

* Does injury match history?

+ Does injury match child’ s developmental
ability?




al the risk of sounding redundant.. .

It’s All About The History!!!

Get family to commit to a story early...

Basic Elements of a History

+ History of Present lliness

— What happened & when, who saw it, when was medical
attention sought

 Past Medical History
— Birth, surgery, immunizations, previous illness
« Developmental History
— What the child can do, and when gained those skills
* Family History
— Bleeding, bruising, fractures, early deaths
+ Social History

~ Living & work situation, level of education, who cares for
child, stressors (money, drug use, violence, arrest)
14

Additional Information

* Photos of Scene

— Walkers, cribs, bouncers, bed, floor surface,
implements

— Heater units, other reported burn implements

* Video (doll) re-enactment of alleged
events




Forensic Photography

|dentify child with “full-face
e picture”
: -§|""'"" If using film, separate roll for
: ' each child/victim
Include anatomic landmark to
help identify area
— Nipple, elbow, knee, chin, etc
Use measuring bar and color

bar to more accurately depict
size & color of injuries

Practitioner’ s Interpretation

Patient Identification: Date:

P.REQUIRED SUMMARY AND INTERPRETATION OF HISTORY,
EXAMINATION, AND DIAGNOSTIC STUDIES

Describe:

[J Neglect

[J Physical abuse

O Evaluation suspicious for physical abuse. Further information needed.

O Indeterminate cause
O Evaluation indicates non-abusive cause of medical findings.




The Bruised Child:
Normal or Concerning?

Definitions
« Abrasion
— Friction: Results in removal of superficial layers of
skin

* Contusion (Hematoma, Bruise):
— Hemorrhage into the skin after trauma
= Laceration
— Tears of the skin
¢ Burns
— Destruction of skin caused by heat, chemicals, friction

19

History and Bruising
* Does injury match history?

* Does injury match child’ s developmental
ability?

i}




Dating Bruises

+ Can not be done accurately!

— Depth and extent of bleed varies by location
on body and force applied

» Leads to variable visibility of blood at skin surface

— Blood breaks down leads to succession of
colors (not always predictable)
* Red, violet, blue, green, yellow, brown

Maguire, dreh Dis Child, 2005, 90(2): 187-189 2

Developmental Milestones

2 months Eat, sleep, poop, smile, cry and lay there
4 months Roli over, social smile
6 months Sitl without support

8 - 9 months Crawl

9 - 12 months Cruise (walk while holding on)

> 12 months Walk

Normal Bruising

* Rare injuries in infants < 8 month old (1.2%)
~ Mostly on face/head
— Mostly abrasions

* Most kids > 9 months old had injuries
— 17% had at least 5 injuries
¢ 4% had 10 or more injuries
* < 1% had >15 injuries
« 0.2% had >20 injuries
— Most common shins/knees
= Can be anywhere

— <2% had injuries lo chest/abdomen/pelvis/buttocks
— <1% had injuries to chin, ears, neck

— More common in summer

2
Labbe, J et al. Pediatrics, Vol 1U8(2), Aug 2001




Case #1: Infant with “Bruise”

* 2 month old at
doctor’ s office for
well-child check
Noted to have
dark
brown/purple
mark on left hand
What do you
want to know?

Concerned?

Suspicious Bruise Areas

Case #1: Bruise?

+ On further examination you note his leg to have
discoloration as well

+ Parents insist “it" s been there since birth!”

+ What should you do?







Case #3: Medical Cause (ITP)

a¥




Bleeding Evaluation

» Coagulation studies

— PT. PTT, von Wiliebrand Disease studies. Complete
blood count (looking for low platelets or leukemia)
— Hematology consultation for abnormal results

Consider Factor XIli level and platelet function analysis
(PFA-100)

Factor Vi, IX Jevels for prolonged PTT

» Screen for other injuries

— Bruising (particularly abdominal or chest) may be
marker of underlying internal injury

— Injuries to liver, pancreas, lungs, etc

Case #4: Fall Down Stairs




Skin Injuries in Children: Summary

» Concerning findings for abuse

— Bruises in a child <9 months of age
« Bruises in child who is not cruising

— Bruises in uncommon locations

— > 15 bruises in a child

— Significant bruising on areas other than legs
* Particularly neck, back. ears. orbits

— Significant bruising in cold season




Suspicious Bruising: Pinch to ear




Case #6: 2 year old with
fractured arm and this bruise

S l : u ||
Abuse or
aceident?
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Burns:
Inflicted or Accident?

Burns
» Thermal injuries can be caused by
accident, abuse, or neglect
« Pattern of injury is important
— Burns secondary to falling or splashing of

hot liquid should have a non-specific
pattern

— Inflicted injuries typically involve many
different planes

— Thermal injuries with a stocking glove
distribution represent immersion injuries

« Is the injury consistent with the history? B

Burn Injuries

= Extent of the burn depends on:
— Water temperature
+ 117° F s the threshold for scald injuries
~ Duration of exposure
- 3rd degree burns occur on adult skin after:
— 1 minute in 127° F water
~ 30 seconds in 130" F water
— 2 seconds in 150° F water
— Presence or absence of clothing and material

» Fleace may cause water to remain in contact with skin
longer, increasing intensity of bum

— Area of body exposed

- Soles and palms tend to have thicker skin than other parts of
the body 52




Inflicted Burn Injury

Burns make up 10% of  * Characteristics of
all child abuse cases inflicted burns
10% of Burn Unit — Buttocks, palms, soles

! ; ixed as of burned
admits are abusive TRl
and unburned skin

Most inflicted burns in — Clean line of demarcation
children < 10 years old
— Majority < 2 years old

Burns often used as History not compatible

FEREIET Eas with developmental skill
— During toilet training of child

— Playing near stove

+ Changing / inconsistent
history

Inflicted or Accident?

——— R
First Degree Burn: Superficial layers of the skin only,
no blistering... Sunburn
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Fractures in Children

74

Orlentation/extension of fracture line

Transvaree =5
A fracture that s

perpendicular (o the

there 5 mura than twe

|
|
shaft of the bone F{ fracture fragments
] Spiral
A type of A multplanar and
comminuted complex fracture

fracture in which a line

Qhligue
An angulated
fracture line

Intra-artdcular
The fracture line
aosses the articular
cartilage and enters

npiately separste thu joint
segment of bone is
bordered by fracture -
lines
Torus Greenstick
An incomplete buckle An incomplete fracture
fracture of one cortex, with angular defomity,
often seen in children seen in children
75
b
|
L) ‘
Unloaded Tension Compression  Bending
F!
o S |

Torsion

Combined Loading
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Timetable of radiographic change
in children’ s fractures 2

Category Early Peak Late
Resolution of soft 2-5d 4-10d 10-21d
tissue injury
Periosiealnew bone 4-10d 10-14d 1421d
formation
Loss of fracture line 10-14d 14-21d
definition
Soft callus 10-14d 14-21d
Hard callus 14214 21-42d 42-90d
Remodeling 3mo 1yr > 2 years

1 *Diaginslic lniagy ul Cluld Abuse, Will(arnm & Wilkns Bullmore. 1987, 112
2 Q7 Connor and Cohen. 1998

Fracture With High Specificity
for Abuse

« Classic Metaphyseal Lesions
* Posterior rib fractures
+ Infants with unexplained fractures

* Scapular, spinous process or sternal
fractures




Skeletal Survey:
20 separate X-rays!
« Appendicular Skeleton  « Axial Skeleton

~ Humeri (AP) — Chest (AP & lateral)

— Forearms (AP) » Obliques recommended
— Hands (PA) — Pelvis (with lumbar

~ Femurs (AP) spine) (AP)

~ Lower legs (AP) - Luml.)osacr.al Spine (AP)
— Feet (PA or AP) - ]C;fg‘r/:f)a' spine (AP +

— Skull (Frontal + iateral)

American College of Radiology Practice Guideline,zdﬂ6

Case #2

4 month old rolls off
changing table
Parents note swelling
to head

Immediately to ED

— Well-appearing

— No vomiting, seizing

— No bruises on exam
X-ray of skull

— Linear parietal fracture
Abuse? =

Common Accidental
Fiactures from Falls

+ Infants = Toddler / Preschool
~ Linear skull fracture ~ Tibld
+ Generally parietal — Fibula
« Occasionally: — Femur
— Crosses suture tine N
— Small subdural - Radius
hematoma — Utna
« Infant M|se well — Hands
— Rare epidural
hematoma — Feet
— Clavicle fracture — Claviale
« Birth trauma [<
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Classic Metaphyseal Lesion
(CML)

* A series of micro-fractures across the
metaphysis
— parallel to the growth plate
— perpendicular to the long axis

* Caused by

— Acceleration / deceleration forces on arms & legs
during violent shaking events

— Forceful twisting or jerking of an arm or leg

- Falls and blunt frauma do not cause horizontal
motion across the metaphysis

a7

Metaphyseal Fractures

Kleinman et al coined the term ‘classic metaphyseal
lesion’ (or CML) to describe the injury
» Specific for abuse
— If present, highly suggestive of abuse
+ Not as sensitive: 39-50%
- If not present, does not rule out abuse
» Seen almost exclusively in children < 2 years old
* Most often occur in the...
— Distal femur
~ Proximal tibia
- Distal tibia
— Proximal humerus
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Rib fractures

Strongly correlated with abuse in infants

Mechanism that generates the fractures is
relatively specific

Fracture of the first rib is virtually diagnostic of
child abuse because of the force required

A tight hold around an infant's chest may result
in fractures of the

- anterior

- lateral

- or posterior aspects of the rib

Rib fractures

At the costochondral junction, the anterior ribs are bent
inward resulting in a fracture

Laterally,
the inner
cortex is
buckled &
compressed
, while lhe
outer cortex
is distracted

The Fosterior rib is levered over the transverse process resulting
in a fracture of the inner cortex, often not complete through bane

Radiologic
appearance

...rb fractures
with callus formation

Radiologic appearance
;r._-_..
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Case #6: Hand Pain

3 year old child

Fell off counter in kitchen trying to reach cookie jar
yesterday

Bruise and healing laceration cn hand
Accidant or apuse?




Osteogenesis Imperfecta (Ol)

* Diagnosis

- Clinical suspicion must be high
« Multiple / repeated fractures
« Rarified bones consistent with undermineralization
 Family history of Ol
» Lack of other abuse findings

— Genetic testing by blood sample
= 90% accuracy

— Collagen testing possible as well

- Refer to geneticist if suspicious or likely
defense in court

Other fractures

Without a good accidental explanation...

— ...spiral long bone fractures in the non-walking
infant, due to the forces needed to create
such fractures, are quite suggestive of chiid
abuse.

— ...sternal and scapular fractures are highly
suggestive of abuse

~...spinal fractures in the infant is suggestive of
child abuse.
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Head Trauma:

Abuse or Accident

= 4 month old fell to
floor from grandma’s
arms
~ Scalp swelling /

bleeding under skin

— Parietal bone fracture
— No brain injury
— Acting normally

Deaths from Falls in Children:
How Far is Fatal?

Distance Number Deaths*
10' - 45' 118 1
4'-10' 65 0
<4 100 ™

*5/7 had signs of abuse (e.g. exiensive retinal hemorrhages, fractures)
? All deaths were from traumaic brain injury

Chadwick, et al: Joumal of Trauma, 1991 (San Didd%)

Head Trauma:

Abuse or Accident?

* Mom slipped on ice
while carrying baby
= Baby fell onto road
— Scalp swelling /
bleeding under skin
~ Parietal bone fracture
— No brain injury
— Acting normally
« Dad and family
friends witnessed fall




Injuries from witnessed &
corroborated free falls
With independent  Without independent

witness witness
# falls 106 53
Distance <2 feet— 70 feet < 5 feet

3 depressed skull
fractures (smail)

Deaths 1 (from 70 foot fall) 2

Williams. J Trauma, 1981

Injuries

Head Trauma:
Abuse or Accident?

 Fell from dad’ s shoulders to
floor
— Depressed skull fracture

— Scalp swelling / bleeding
under skin

— No brain injury

— Acting normally

— No eye bleeding: Retinal
Hemorrhages (RH)

Head Trauma:
Abuse or Accident?,

* 4 month old dropped from
mom'’s arms during domestic
dispute

= Scalp swelling
= Parietal skull fracture
= Small epidural hematoma

= 6 Small, central retinal
hemorrhages

= Acting normally




Head Trauma:
Abuse or Accident?

= Pulled off of bed by
sibling to floor
= Scalp swelling
= Parietal skull fracture

= Small epidural
hematoma

= 3 small, central retinal
hemorrhages

= Acting normally

Head Trauma:
Abuse or Accident?

* 9 month old fell from
crib onto floor
— Frontal bone fracture
— No intracranial injury
— No eye hleeding
— Acting normally

Falling out of bed:
A relatively benign occurrence

+ 207 children < 6 y/o
- fell 25” - 54" from hospital beds
— 1 skull fracture
— 1 clavicle fracture
— 0 intracranial injuries

Lyons, Qates. Pediatrics, 1993
14




Head Trauma:
Abuse or Acciden{?

= 10 month old fell in
bouncy seat from
counter onto kitchen
floor
= Scalp swelling
= Parietal skull fracture
= No intracranial injury
» No eye bleeding
s Acting normally

Head Trauma:
Abuse or Accident?

« 12 month old fell down 3
steps to brick patio
= Scalp swelling
s Parietal skull fracture

= Tiny convexity subdural
bleed (SDH)

= No eye bleeding
s Acting normally

Head Trauma:
Abuse or Accident?

= Fall down 7 carpeted
steps
= Scalp swelling
+ « Parietal skult fracture
= Tiny epidural
hematoma (EDH)
= No eye bleeding
= Acting normally




Severe intracranial injury based on
trauma / fall mechanism

Falls out of bed <1%

Falls from bunk beds 1.5%
Falis in baby walkers / 1%
down stairs 8%

Falls down stairs 0-4%
Falls from shopping carts <1%

Head Trauma:
Abuse or Accident?

= Restrained passenger
in T-bone car accident
= Scalp swelling
= Parietal skull fracture
= No intracranial injury

= 10 Small retinal
hemorrhages, cenfrally
located

= Neurologically normai

Head Trauma;:
Abuse or Accident?

= 9 month old fell from car
onto concrete sidewalk
= Significant scalp swelling
= Parietal skull fracture

* Moderate-sized epidural
hematoma

= Neurologically normal

= No eye bleeding (retinal
hemorrhages)




Head Trauma:
Abuse or Accident?

= 7 month old pulled self over
crib rails, fell onto tiled floor

s Comatose, bieeding, low blood
pressure

» Scalp swelling

» Parietal skull fracture

» “Mixed density” subdural bleed
= Brain bruise / sweiling

= No eye bleeding

= skeletal survey normal

Head Trauma:
Abuse or Accident?

= 7 month old pulled self
over crib rails, fell onto
tiled floor
= Upper cervical pre-
vertebral edema
= Vertebral body edema
T5-T9

Head Trauma:
Abuse or Accident?

+ 3 month old began screaming
spontaneously
- sliffened, extended arms and hands,
had disordered breathing
+ Comatose, not breathing, fow
heart rate on admission

« On ventilator to assist breathing




Head Trauma:
Abuse or Accident?

Required urgent
decompressive
neurosurgery

— Removed piece of skull

16 healing rib fractures

Extensive eye bleeding
— multiple layers

— extending toward the
periphery




Cascade of Events in Shaking

* Variable motion of brain tissue
- gl.lseFlo different relative densities of grey and white matter, and

+ Axons damaged during event

« Decreased oxygen to brain (Hypoxia) during and after
shaking
— Child not breathing during event
— Damage to cervical spinal cord and brainstem

» Neuronal death / rupture releases excitatory amines

+ Brain swelling (Cerebral edema = “Big Black Brain”)
— Leads to further hypoxia, elevated intracranial pressure

« Death (often declared brain dead) or recovery
— Survivors often have severe sequelae

Exceptions

» Epidural hemorrhage (EDH)

» Hemorrhage with pre-existing intracranial
abnormality
— increased extra-axial spaces
— prior intracranial bleed
— cerebral atrophy

* Bleeding disorder

» Ruptured AVM or other vascular
malformation

Retinal Hemorrhages

» Present in 80% + of abusive head trauma (AHT)
cases
= Not diagnostic of abusive head trauma
— VERY suggestive of AHT when
= Multiple
« Distributed throughout retina
« Involve mulliple layers of retina
« In AHT there is rarely swelling of the optic disc
{papilledema)




Retinal Hemorrhages

Retinal Hemorrhages:
Non-AHT Causes

Severe trauma

— Found in MVA/severe accident (0-10%)at much lower
incidence than AHT (53-80%)

Birth trauma (34-39%), resolve by 4-9 days
Limited incidence in:

— CPR (0-2.3%)

— Convulsions (0.7%)

— Forceful vomiting (~0%)

— Severe persistent coughing (~0%)

Non-AHT retinal hemorrhages

— Few, often unilateral, distributed in posterior pole

Togioka eval, J Emerg Med 2009:37(1); 982306




Sexual Abuse

Incidence of Sexual Abuse

+ 80-90% of victims are female

— 75-85% abused by male assailant known to the child
- Most liksly a family member: father, stepfather, uncle, cousin,
mother's onﬂrie.-nc?
« Repetitive abusive episodes common
« More likely to acquire ST! with repetitive abusive episodes
— Victims of unknown assailants tend to be older than
children abused by someone they know
- Usually singie episode of abuse when unknown assailant
« Often have more significant physical & genital trauma

« Type of abuse varies by gender
— Males: 50% of abused males report anal penetration

— Females: 50% report vaginal and 33% report anal
penetration
13

Incidence of Child Sexual
Abuse By 18 Years of Age

Author Year Female Male
Russell 1984 38% NA
Wyatt 1985 45% NA
Finkelhor 1990 27% 16%
Elliott 1995 42% 12%
Felitti 1998 25% 16%




Sexual Abuse Examination

+ 2 categories of patients:
— Pre-pubertal
— Post-pubertal

— Anatomy significantly different due to
hormonal differences

» Sub-category
- Acute: within 3-5 days
— Non-acute: >5-7 days

Reasons for Emergency examination
include but are not limited to :

The child complains of pain

+ There are signs or complaints of bieeding or
injury

The alleged assault occurred within the previous
72 hours (or other state mandated time interval)
and the transfer of biological material may have
occurred and will be collected for later forensic
analysis.

» Medical intervention is needed emergently to
assure the health and safety of the child

Sexual Abuse Exam:
Consent

» < 12 years old

— Acute exam can be
done without parental

consent if concern for:

* Loss of evidence
(parents not
immediataly available)

+ Parent as parpatrator
— Non-acute exam
requires:
= Parental consent or
« Court order

= > 12 years old

— Patient required to
consent for exam

— Can NOT perform
exam if patient refuses

— Neither law
enforcement nor
parents can override
patient’ s refusal




Examination Techniques

* A speculum examination of the vagina is
not indicated during the sexual abuse
examination of the pre-pubertal child.

Acute vs

Acute: Use CalEMA
930/923
* Within 3-5 days of event
* History guides evidence
collection
* Acute injuries
— 20-30% pre-pubertal
— 60-80% post-pubertal
* Assess need for acute
medical treatment
- STD/Pregnancy prophylaxis
— Treatment of acute injuries
+ Bleeding, tears, etc

Non-Acute

Non-Acute: Use CalEMA
925

« > 5.7 days from event

« Generally no evidence
collection

+ Old Injuries
— 5% pre-pubertal
- 10+% post-pubertal

= Assess chronic (ongoing)
symptoms

» STD screening & treatment

Absence of Injuries:
Does NOT Preclude Abuse

» Acute Exam: Victims
with physical exam
findings
— Pre-pubertal: 20-30%
~ Post-pubertal: 60-70%

Anogenital injuries found in only
23% of 273 children on acute
exam

Anus 27%
Posterior fourchette  19%
Hymen 16%
Labia minora 16%
Perineum 9%

Christian, et al. Pediatrics 2000;106:100-4
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What is Normal?

* Lots of studies to document normal pre-
pubertal anatomy

« Exam of non-abused pre-pubertal children
— McCann, Pediatrics 1990 Sep;86(3):428-39
— Myrhe, Acta Paediatr. 2003 Dec;92(12):1453-62.
— Berenson Am J Obstet Gynecol. 2000 Apr;182(4):820-31
— Garnder J Pediatr. 1992 Feb;120(2 Pt 1):251-7.
— Myrhe, Acta Paediatrica 2001;90(11):1321-28
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The Exam

* The likelihood of positive physical findings
in a documented, non-acute, case of child
sexual abuse--with penetration--is less

than 5%

141










Anogenital Trauma Heals
Remarkably Well

94 children with various injuries
— 81 girls, 13 boys
37 hymenal injuries
— 17 transections: 15 persisted, 2 healed completely after surgical repair
— 20 non-transections all healed completely
47 posterior fourchette injuries
— 22 healed completely
— Others healed as vascular changes (16), scarring (6), labial fusion (2)
17 cases of labial trauma
— All healed without residua
39 cases perihymenal injury
— 2 healed with vascular changes

— 37 injuries left no residua
Heger et al, Pediatrics 2003;112:8291887




Healing of Non-Hymenal Injuries

+ 239 girls
— 113 pre-pubertal, 127 post-pubertal
* Abrasions
— healed by 3™ day
* Edema
- resolved by 5" day
+ Bruising
— resolved in 2-18 days
» Lacerations
— Superficial healed in 2 days
— Deep took up to 20 days to heal
* Healing
— New blood vessels formed only in pre-pubertal girls
- Scarring only occurred after deep lacerations

McCann et al, Pediatrics 2007;120;1000-1011

Genital Anatomy in Pregnant Adolescents:
“Normal” Does Not Mean
“Nothing Happened”

» Retrospective case review

— 36 adolescents pregnant at time of or recently
before sexual abuse examination
* Agerange 12.3-17.8 years
» 1 adolescent pregnant with 2nd child
» 1 adolescent had miscarriage and D&C prior to exam
« 1 adolescent had abortion prior to exam

— Review of colposcopic slides

» Reviewers blinded to medical history other than pregnancy

status
147

Kellogg, N etal Pediatncs, Jan 2004; 113(1):067-869

Interpretation of Images by Reviewers

» Nonspecific

— Included variations of normal anatomy and
hymenal configurations, notches through <560%
of hymenal rim, apparently enlarged openings

» Suggestive evidence

— Deep notches in posterior hymen, scars
Definitive evidence

— Cleft extending to base of hymen
Inconclusive=lack of consensus

Kellogg, N et al Pediatrics, Jan, 2004; 113(1):6674969




Results

*82% of exams were normal/nonspecific

*11% of findings were suggestive

*7% of findings were definitive for penetrating
trauma

{*When inconclusive category sliminated)

» Average time between last sexual contact and
exam was 3.1 mo. for normal group and 1 mo.
for definitive group.

» 56% pregnancies were result of sexual abuse

56% of adolescents had bleeding with first coitus

Kelluyy, N. ol al. Peuialiivs, Jan. 2004, 113(1) ubTiggS

Study Conclusions

Despite definitive evidence of sexual contact
(pregnancy), only 2 of 36 adolescents had
findings diagnostic of penetrating trauma.

* Reasons for lack of genital findings

— Penetration does not resuit in visible tissue damage
— Acute injuries occur but heal completely
Investigation/prosecution of sexual abuse cases
must focus on history.

Kellogg, N. et al. Padhiatrics, Jan, 2004; 113(1):e6‘q-5%69

Conditions Mistaken for Abuse

Lichen sclerosis + Dilation of anal

Urethral prolapse sphincter (both internal

Vulvar ulcers and external)

— EBV, Bechet's, — <2 cm diameter
Crohn’ s, influenza + Deep folds in peri-anal

Perineal groove skin

Rectal prolapse — Mistaken for injury
— Possibly from Shigella  * Peri-anal or vulvuar

inflammation/redness
— Group A strep

151




Acute Injuries Indicative of Abuse

« Extensive bruising on the hymen

 Laceration (tear, partial or complete) of the
hymen

* Peri-anal lacerations extending deep to
the external anal sphincter

152

Old Injuries Indicative of Abuse

= Indicative of blunt force penetrating trauma
— Hymenal transection (complete)
— Missing segment of hymen tissue

« Residual injuries concerning for abuse
— Peri-anal scars
« If not due to another condition
— Scars of posterior fourchette, fossa
¢+ Excluding linea vestibularis and labial adhesions

ASPAC: Adams: Approach to Interpretation, Foa

Sexually Transmitted Infections

* Following infections are indicative of
contact with infected mucosal surfaces or
secretions
— Trichomonas in child >1 year old
— Gonorrhea if not neonatal transmission
— Chlamydia in child > 3 years old
— Syphilis (not congenital)

- Hiv

* If not neonatal, blood transfusion, or needle-stick
associated transmission

154
Hammershlag; CID, 201153 (Suppl 3): $103-108




Sexually transmitted infections:
Herpes simplex

Herpes Simplex Virus (HSV), Type 1 or 2
— Either virus type (1 or 2) can infect oral or genital mucosa
- QSSE{?? population has titers (evidence prior infection) to

0 82%—1-2% children evaluated for sexual abuse have titers to

* Most Isbs do a HSV 1/2 antibody screen, not spacific titers, and
lab tests frequently giva inconsistent resdits on type-specific
antibadies: Mot reflable

— Genital HSV is rare in children < 11 years old
« Full evaluation including STI screening
— In and of itself, genital HSV In pre-pubertal chlidren

not diagnostic of sexual abuse, but should preclpitate
exam and investigation

155
Hammershieg; CID; 2011:53 (Suppl 3): $103-108

Sexually transmitted infections:
Human papillomavirus (warts)

+ Association between genital warts and sexual
abuse is complicated by many factors
- Long Iatency before lesions become clinically
apparent
» Vertical transmission at birth
* Horizontal transmission after birth
- Diagnostic criteria not standardized
. gkmﬁal diagnosis vs lab defined (detection of HPV

= HPV DNA Identified in genital and rectal swabs of15%
of girls thought to be abused, and 2 1% non-abused
children

158
Hammershlag: C/D: 2011:53 (Suppl 3): $103-109

Acute Sexual Abuse Exam:
Evidence Retrieval

* Swabs of mouth, » Swabs for semen
vagina, anus, penis — Much more likely to
and/or scrotum find in > 10 year old,

un-bathed, within 24

= Swab any other area e L

« Still oniy 9-20%

indicated as potential detection rate

for DNA by history

- Bite m?rks Arborgast KB, et al. Arch Padratr
— Areas licked Adolesc Med. 2005;159:342-6

— Areas of ejaculation

157




Acute Sexual Abuse Exam:
Evidence Retrieval

+ Vaginal wet mount « Foreign material
~ Use microscope — Scrapings from under
- Looking for sperm (motile fingemails
or non-motile) — Soil or debris
— Pubic hair combings
+ Toxicology — Foreign bodies
_ Blood alcohol level — Matted hair cuttings

— Urine drug screen

* Reference samples
— DNA from the patient
— Often obtained from mouth

183

Forensic Evidence Retrieval

» Clothing!!!

— The longer time interval between assault and
exam, less likely finding forensic evidence on
the body

— Emphasizes need to identify and collect
clothing

— In pre-pubertal patients, rarely find semen,
except on clothing

Pediatrics 2000;106:100-4, Child Abuse Negl, 2006 Apr;30(4).367-80,
Arch Pediatr Adolesc Med. 2008 Jun;160(6):585-8

Questions?






