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defInItIons
 — Child maltreatment: Any act or series of acts of commission1 
or omission by a parent2 or other caregiver that results in harm, 
potential for harm, or threat of harm to a child.3

 — Acts of commission (child abuse)4:

 — Words or overt actions that cause harm, potential harm,  
or threat of harm to a child. 

 — Acts of commission are deliberate and intentional; however, 
harm to a child may or may not be the intended consequence.

 — Intentionality only applies to the caregivers’ acts, not the 
consequences of those acts. For example, a caregiver may 
intend to hit a child as punishment (ie, nonaccidental hitting, 
intentional) but not intend to give the child a concussion. 

 — The following types of maltreatment involve acts of 
commission: physical abuse, sexual abuse, psychological abuse.

 — Acts of omission (child neglect):

 — Failure to provide for a child’s basic physical, emotional, or educa-
tional needs or to protect a child from harm or potential harm.5 
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 — Like acts of commission, harm to a child may or may not be the 
intended consequence.

 — The following types of maltreatment involve acts of omission: 
failure to provide, physical neglect, emotional neglect, medical/
dental neglect, educational neglect, failure to supervise, 
inadequate supervision, exposure to violent environments.6

 — Human trafficking: Recruitment, transportation, transfer, 
harboring, or receipt of persons by means of threat, force, or other 
forms of coercion (eg, abduction, fraud, deception, abuse of power/
vulnerability, bribery of caretakers) for the purpose of exploitation.7 

 — Human sex trafficking (HST): Recruitment, harboring, 
transportation, provision, or obtaining of a person for the purpose 
of a commercial sex act. 

 — Debt bondage: Forced labor/prostitution by means of unlawful “debt” 
for trafficking victims’ transportation, recruitment, or sale. Exploiters 
insist the debt must be paid before a trafficked person can go free.8,9 

 — Commercial sexual exploitation of children (CSEC): Exploitation of 
persons under the age of 18 for the purposes of commercial sex acts 
induced by force, fraud, or coercion. Consequences include physical/
psychological trauma, disease (including HIV/AIDS), addiction, 
unwanted pregnancy, malnutrition, social ostracism, death.9

 — Trauma bonding: Bond of exploited person to pimp/exploiter 
based in perception of sharing an intense or strong relationship, 
rather than an exploitative realationship.10

IntroductIon
Child abuse is declining, due in part to statewide primary and secondary pre-
vention efforts, including early intervention for at-risk children.11 While not 
all states report a decrease in child abuse, those that do have implemented in-
novative systematic changes to advance early recognition of at-risk children. 

 — From 2009 to 2013, overall rates of victimization declined from 9.3 
to 9.1 per 1000 children (702 000 victims in 2009, 679 000 victims 
in 2013 [est.]).11
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 — Since 2009, overall rates of children who received a CPS response 
increased from 40.3 to 42.9 per 1000 children (3 043 000 children 
in 2009, 3 188 000 children in 2013 [est.]).11

 — Nationally, 79.5% of victims were neglected, 18% were physically 
abused, 9% percent were sexually abused, and 8.7% percent were 
psychologically maltreated.11 

 — In 2013, 1520 children died of abuse and neglect, at a rate of 2.04 
children per 100 000 (est.).11

Statistics are accurate for reported child abuse cases; however, there is a 
developing awareness of human trafficking, which is not easily identified by 
current health care provider statistical systems. This chapter will familiarize 
the health care provider with unique presentations of trafficked children 
and introduce the consequences of toxic stress on childhood development 
(ie, adverse childhood experiences [ACE]).

huMan traffIckIng
 — Human trafficking cases may involve both documented and 
undocumented migrants, men, women, and children, as well as 
developmentally delayed adults.

 — Despite the seriousness of this crime, there are no reliable estimates 
for the prevalence of human trafficking in children nor reliable 
methods to identify victims.12

 — Currently, there is no ICD10 code for human trafficking; however, 
the federal government supports the development of intervention 
strategies in health care settings, where health outcomes of trafficking 
are uniquely identified through existing ICD10 codes, making it 
difficult to determine incidence and prevalence of child trafficking.13

 — Commercial sexual exploitation of children (CSEC) goes 
underreported due to traffickers’ astute evasions, inadvertently aided 
by inappropriate identification of victims, lack of awareness among 
providers, and lack of training for multiagency professionals.12

 — Developmental gaps in life experience and desire for independence 
leave adolescents particularly vulnerable to CSEC. Prior history 
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of abuse/neglect, foster care placement, runaway status, and 
homelessness present risk for targeting by traffickers, who lure 
vulnerable adolescents by satisfying basic needs.

EstimatEd statistics

 — Twenty-six percent of global trafficking victims are children.14

 — In 2014, 1 in 6 US runaways were likely victims of child sex 
trafficking.10

 — In 2014, 978 allegations of human trafficking were filed with 
Florida’s child welfare system.15

adverse chIldhood experIences (ace) outcoMes
 — Adverse childhood experiences include verbal/physical/sexual abuse 
and family dysfunction (eg, incarcerated/mentally ill/substance-
abusing family members, domestic violence, absent parent[s]).16 

 — Routine screening for developmental signs indicating toxic stress 
(eg, unexplained injuries, school failures, sexually transmitted 
infections (STIs), early pregnancy, poor speech, developmental 
delays) mitigates long-term effects, including:

 — Substance abuse 

 — Depression

 — Cardiovascular disease 

 — Diabetes 

 — Cancer

 — Premature mortality (as much as 20 years earlier)16,17

 — Childhood trauma related to sex trafficking is likely to cause prema-
ture mortality (at a rate 40% higher than the national average).18 

 — Traumatic outcomes of sex trafficking include:

 — Posttraumatic stress disorder (PTSD)

 — Depression 

 — Anxiety 
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 — Suicide 

 — Inability to participate in community 

 — Lack of self-esteem

 — Infertility 

 — STIs 

 — Genitourinary dysfunction

guIdelInes for assessMent
 — Note poor physical health: Children may appear malnourished or 
show signs of poor growth/development, physical/sexual abuse, 
physical restraint/confinement, or torture.8,9

 — Note poor mental health/abnormal behavior: Children may be 
fearful, anxious, depressed, submissive, or avoid eye contact.8,9

 — Note lack of school ID and/or the inability to identify school.8,9

 — Take note if child is not allowed to speak for himself/herself 
or if guardian/trafficker insists on being present throughout 
examination.8,9

 — Note any characteristics of the parent-child relationship that may 
contribute to possible abuse or neglect.4

 — Note inconsistencies in presentation of injury, medical history, 
personal history, evidence of branding, recurrent patterns of injury 
over time, patterned injury, unexplained injury, or inconsistent 
explanation for injury.8,9,19 

reportIng
 — Mandated reporters are individuals mandated by law to report any 
reasonable suspicion of child abuse/neglect.

 — Mandated reporters may include:

 — Health care professionals

 — Child protection/social workers

 — Law enforcement officers
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 — School personnel

 — Mental health professionals

 — Child care workers

 — Medical examiners

 — Eighteen states and Puerto Rico require all citizens to report  
suspected child abuse/neglect.20

 — Collaborative efforts among designated agencies, including develop-
ment of multidisciplinary teams (MDTs), may be mandated by law.

 — State statutes protect mandated reporters from lawsuits for reporting 
in good faith.21

 — Mandated reporters should follow established guidelines for  
interviewing children about suspected sexual abuse. 

legIslatIon
child abusE PrEvEntion and trEatmEnt act

 — The Child Abuse Prevention and Treatment Act22 was originally 
enacted in 1974 and has been amended many times since. Most 
recently, CAPTA was reauthorized and amended by the CAPTA 
Reauthorization Act of 2010. 

 — CAPTA allows the government to protect children by intervening 
when adults fail to provide proper care, supported by preexisting 
child protection programs with funds funneled through the US 
Children’s Bureau. 

 — CAPTA funds infrastructure and education to enhance goals in 
legislation (ie, building prevention and intervention capacities in 
individuals, families, communities, systems).

trafficking victim ProtEction act

 — The Trafficking Victim Protection Act23 establishes human 
trafficking and related offenses as federal crimes and attaches  
severe penalties to offenders. TVPA provides for:

 — Mandated restitution to victims of human trafficking.
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 — T-visas, granting victims and their families temporary resident 
status and eligibility for permanent resident status after 3 years.

 — Emergency response protocols within the State Department 
for quick response to disaster areas and crises where people are 
particularly susceptible to trafficking.

 — TVPA 2013 reauthorization24 strengthened collaborations between 
state and local law enforcement agencies to ease charging and 
prosecuting traffickers and established programs to ensure US citizens 
do not purchase products made by victims of human trafficking.

safE harbor laws

Safe harbor laws were developed to address inconsistencies in treatment of 
CSEC.25 Their two main components are:

1. Legal protection: Immunity from prosecution for child victims forced 
or compelled to commit certain illegal acts.

2. Provision of service: Medical/psychological treatment, emergency 
and long-term housing, education assistance, job training, language 
assistance, and legal services.
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imaging of Child abuse
(Table 2-1)

2
Chapter

Table 2-1. American College of Radiology (ACR) Guidelines for Imaging  
                in Physically Abused Children1

 — Younger than 24 months: X-ray skeletal survey and head computed 
tomography (CT) without contrast are usually appropriate radiologic 
procedures.

 — Older than 24 months: The value of the skeletal survey is less and 
radiographs should be tailored to the suspected area of injury.

Table 2-2. Components of the Radiographic Skeletal Survey1

 — Frontal and lateral views of skull

 — Lateral views of cervical and thoracolumbosacral spine

 — Single frontal views of chest and abdomen

 — Oblique views of ribs

 — Frontal views of long bones

 — Radiographic skeletal survey should be obtained using high-detail 
imaging and honed down to the area of interest for each body part 
(Table 2-2).



Child Abuse Quick Reference

12

 — Tc-99m whole body bone scan may be appropriate if skeletal 
survey is negative and high clinical suspicion remains.1

 — Head MRI may be appropriate if further evaluation is indicated 
from head CT or neurologic signs and symptoms are present.1 

 — In suspected thoracic and/or abdomen/pelvis injuries, CT 
of chest and/or abdomen/pelvis with intravenous contrast is 
recommended.1

 — When a child is identified as a suspected victim of abuse, siblings 
and other child contacts of the suspected abuser should also be 
assessed for injuries.2

manifestations of Child abuse
Musculoskeletal Findings

 — No single fracture is characteristic of child abuse; however, 
particular fractures strongly suggest it (Table 2-3). 

Table 2-3. Fractures Characteristic of Child Abuse (by Specificity)3

high speCifiCity modeRate speCifiCity low speCifiCity

 — Classic 
metaphyseal 
lesions

 — Posterior rib 
fractures

 — Scapula fractures

 — Spinous process 
fractures

 — Sternal fractures

 — Multiple fractures

 — Fractures of  
different ages

 — Epiphyseal  
separations

 — Vertebral body 
fractures

 — Digital fractures

 — Complex skull 
fractures

 — Subperiosteal new 
bone formation

 — Fractures of the 
clavicle and long  
bone shaft

 — Simple skull fractures

 — Posterior and lateral rib fractures are considered to be caused by 
squeezing or compressive forces and are not uncommonly multiple.4 

 — When faced with multiple fractures, it is important to determine their 
ages, as fractures of differing ages increase concern for child abuse.
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 — The timetable of radiographic changes include: 

1. Soft tissue swelling 

2. Subperiosteal new bone formation as early as 4 days and always  
by 2 weeks 

3. Loss of fracture line and soft callus, hard bony callus, and bony 
remodeling peaking at 8 weeks 

 — Bear in mind that considerable overlap renders dating of fractures 
an inexact science, reliant on the radiologist’s clinical experience 
(Figures 2-1-a and b).5 

Figure 2-1-a

Figure 2-1-b

Figure 2-1-a. Girl, 
3 months old, with 
multiple bilateral 
posterior and lateral 
healing rib fractures 
with hard bony  
callus formation.

Figure 2-1-b. Same 
patient as in 2-1-a,  
2 days later. Techne-
tium 99m MDP bone 
scan demonstrates 
multiple bilateral  
rib fractures.
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 — Repeat radiographs or skeletal survey performed 2 weeks after 
initial examination can provide additional information on presence 
and age of abusive fractures.6 Should be performed when abnormal 
or equivocal findings are found on initial study and abuse is 
suspected on clinical grounds (Figures 2-1-c and 2-2-a and b).7 

Figure 2-1-c

Figure 2-2-a Figure 2-2-b

Figure 2-1-c. 
Nineteen days later. 
Note the change 
in the appearance 
of the healing 
rib fractures. The 
proximal left humeral 
metaphyseal fracture 
now also noted.

Figures 2-2-a and 
b. Boy, 22 days 
old, with bilateral 
acute posterior rib 
fractures. On the 
right, 14 days later, 
the fractures now 
show bony callus 
formation.
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 — Classic metaphyseal lesion occurs when acceleration-deceleration 
and/or torsional force is applied to immature primary spongiosa 
adjacent to cartilaginous growth plate (Figures 2-3-a through d, 
2-4, and 2-5-a through c).8 

Figure 2-3-a

Figure 2-3-b

Figure 2-3-c

Figure 2-3-d

Figures 2-3-a and b. Girl, 5 months old, 
with slight irregularity of the proximal tibia 
metaphysis.

Figures 2-3-c and d. Follow-up radio-
graphs 16 days later better demonstrate the 
healing proximal tibia classic metaphyseal 
lesion or “bucket handle” fracture.
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Figure 2-4

Figure 2-5-a

Figure 2-5-b

Figure 2-5-c

Figures 2-5-a and b. Boy, 20 months old, 
with acute distal radius CML. Normal left 
side is shown for comparison.

Figure 2-5-c. Same patient as in 2-5-b, 
with less commonly seen healing metacarpal 
fractures, moderately specific for child abuse.

Figure 2-4. Girl, 3 months old, with healing 
distal tibia and fibula metaphyseal fractures.
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 — Sternal fractures have a higher specificity for child abuse but are 
uncommon. Mechanism of fracture is likely a direct blow or 
forceful compression of chest.9,10

 — Scapular fractures are also rare, and the mechanism is typically severe, 
high-energetic trauma. Acromion is the most common location for a 
fracture, which can result from indirect trauma (Figures 2-6-a and b).10 

Figure 2-6-a

Figure 2-6-b

Figure 2-6-a. 
Child, 2 months old, 
with left acromion 
fracture.

Figure 2-6-b. 
Three days later, 
bone scan demon-
strates left acromion 
fracture and better 
shows left lateral rib 
fractures.
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 — Spinous process fractures, while more specific for child abuse, 
are less common than vertebral body fractures, which are only 
moderately specific. In a child with a thin abdominal wall, the 
fulcrum of a flexion injury would be at the body of the spine.11 
Compression fractures also result from direct impact as well as 
shaking with hyperextension/hyperflexion (Figure 2-7-a and b).10 

Figure 2-7-a

Figure 2-7-b

Figure 2-7-a and b. Girl, 2 months old, 
with slight anterior compression deformity 
at L2, possibly also at T11. Bone scan shows 
mild increased activity at L2.
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Musculoskeletal Child Abuse Mimics
 — Skeletal dysplasias and disorders resulting in decreased bone 
mineralization may mimic musculoskeletal findings in child abuse.

 — Normal skeletal variants may mimic abusive fractures, particularly 
classic metaphyseal lesions.

Figure 2-8-a

Figure 2-8-b

Figure 2-8-c

Figure 2-8-a. Child, 17 days old, with 
multiple bilateral bony callus formations of 
the ribs, consistent with healing fractures. 
Underlying ribs are gracile with decreased 
bony mineralization.

 — Osteogenesis imperfecta (OI): 
common heritable disorder of 
collagen synthesis resulting in 
weak bones, multiple fractures, 
and progressive bony deformity. 
May present with bowing of the 
long bones, spinal abnormali-
ties, hearing loss, blue sclerae, 
dentinogenesis imperfecta, and/
or hyperlaxity of ligaments and 
skin (Figures 2-8-a through c 
and 2-9-a through c).12,13

Figures 2-8-b and c. Same patient as in 2-8-a. 
Note multiple fractures with variant healing stage.  
Osteopenia and shortened, bowed extremities sup-
port known diagnosis of osteogenesis imperfecta.
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Figure 2-9-a. 
Boy, 18 months 
old, with acute left 
clavicle fracture.

Figures 2-9-b and 
c. Follow-up skel-
etal survey dem-
onstrates wormian 
bones of the skull 
in this same patient 
with a family his-
tory of osteogenesis 
imperfecta.

Figure 2-9-a

Figure 2-9-b

Figure 2-9-c



Radiology Chapter 2

21

 — Normal metaphyseal variants mimicking classic metaphyseal lesions are 
differentiated from actual injuries by absence of separate fracture fragment. 

 — Step-off: a near-90-degree angulation in the metaphysis adjacent to 
the physis, most commonly seen in the distal femur, proximal tibia 
and fibula, and distal radius and ulna.

Figure 2-10-a

Figure 2-10-b Figure 2-10-c

Figures 2-10-a, b, and c. Boy, 5 months 
old, with skull fracture reportedly dropped 
onto concrete floor by sibling. Frontal, 
lateral, and magnified images demonstrate 
distal medial femoral metaphyseal irregular-
ity with longitudinal bony projection.

 — Beak: medial projection of the 
metaphysis, most commonly seen in 
proximal humerus or proximal tibia.

 — Spur: longitudinal bone 
projection beyond metaphysis, 
most commonly seen in lateral 
distal femur, lateral distal radius, 
medial distal ulna, and lateral 
metacarpals and metacarpals 
(Figure 2-10-a through f).14 
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Figure 2-10-d Figure 2-10-e

Figure 2-10-f

Figures 2-10-d, 
e, and f. Follow-up 
skeletal survey 14 
days later demon-
strates no interval 
change, consistent 
with spur metaphy-
seal variant.
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neurological Findings

 — Typically, the mechanism of brain injury is significant 
differential movement of the brain relative to the skull during 
violent shaking, ie, shaken baby syndrome/abusive head trauma 
(SBS/AHT).

 — Subdural hemorrhage is a characteristic finding of SBS/AHT 
(Figures 2-11-a and b).15 

 — Hematomas of differing ages are more specific for child abuse, 
indicating multiple abusive episodes. Age is estimated via CT, 
based on its density (Table 2-4). 

Figure 2-11-a Figure 2-11-b

Table 2-4. Aging Hematomas Via CT

 — Hyperacute blood is isodense (< 3 hours)

 — Acute blood is hyperdense (between 3 hours and 7 to 10 days)

 — Subacute blood is isodense (2 to 3 weeks)

 — Chronic blood is hypodense (> 3 weeks)

Figures 2-11-a and b. Boy, 2 months old, with interhemispheric and bilateral crescenteric 
hyperdense acute subdural hematomas.
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 — MRI detects smaller subdural hematomas and may estimate hematoma 
age with greater accuracy, depending on the T1 and T2 features, as 
depicted in Table 2-5 (Figures 2-12-a through c and 2-13).16

Table 2-5. T1 and T2 Signals in Differing Ages of Subdural Hematomas

age HeMoglobin tiMing t1 t2

Hyper-
acute

Oxyhemoglobin Up to 24  
hours

Hypointense  
or isointense

Hyperin-
tense

Acute Deoxyhemo-
globin

1-3 days Hypointense  
or isointense

Hypoin-
tense

Early  
subacute

Intracellular  
methemoglobin

2-3 days to  
1-2 weeks

Hyperintense Hypoin-
tense

Late  
subacute

Extracellular  
methemoglobin

1-2 weeks to   
1-2 months  

Hyperintense Hyper-
intesnse

Chronic Hemosiderin in  
the subdural  
membrane

3 weeks to 
months or  
years

Isointense Hypoin-
tense

Chronic Nonparamagnetic 
hemichromes in 
subdural content

3 weeks to 
months or  
years

Hypoin-
tense > 
CSF

Hyperin-
tense

Figure 2-12-a

Figures 2-12-a. Child, 85 days old, with 
questionable presence of subdural hygromas 
or hematomas on CT. T2 FLAIR and T1 
weighted MRI images demonstrate subdural 
hematomas of differing signal intensities, 
consistent with differing ages.
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Figure 2-12-b

Figure 2-13

Figure 2-12-c

Figures 2-12-b and c. Child, 85 days old, with questionable presence of subdural 
hygromas or hematomas on CT. T2 FLAIR and T1 weighted MRI images demonstrate 
subdural hematomas of differing signal intensities, consistent with differing ages.

Figure 2-13. Girl, 3 months old, with bilateral chronic subdural hematomas 
demonstrated by head ultrasound.
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 — Retinal hemorrhage and cerebral edema are commonly found in 
victims of child abuse.15 Acceleration-deceleration trauma results in 
numerous and multilayered hemorrhages in the retina. Appropriate 
evaluation requires a 3-dimensional view of retina with an indirect 
ophthalmoscope through dilated pupils.17

 — Diffuse cerebral edema can be seen in cases of secondary brain injury 
from diffuse hypoxic injury, whether from prolonged apnea, asphyxi-
ation, or vascular injury. Findings include loss of gray-white matter 
differentiation with sparing of the basal ganglia, cerebellum, thalami, 
and brainstem, ie, CT reversal sign (Figures 2-14-a through f).18 

Figure 2-14-a

Figure 2-14-c

Figure 2-14-b

Figure 2-14-d

Figures 2-14-a, b, c, and d. Boy, 17 months old, with layering hyperdensities in the globes 
posteriorly, consistent with retinal hemorrhages. Subdural hemorrhage, loss of gray-white 
matter differentiation, and effacement of the basal cisterns and ventricles are consistent with 
cerebral edema and diffuse hypoxic injury.
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Figure 2-14-e

Figure 2-14-f

Figures 2-14-e 
and f. Same patient 
as in Figures 2-14-a 
through 2-14-d 
the following day. 
Tc-99m HMPAO 
brain death study 
demonstrates no 
intracranial blood 
flow, compatible 
with brain death.
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 — Complex skull fractures are considered moderately specific for 
abuse. The infant skull is extremely thin and pliable; however, the 
unfused cranial sutures make the skull resistant to complex fractures, 
except in the case of severe direct impact trauma. This can magnify 
additional intracranial injuries, including parenchymal hemorrhage 
and focal and/or diffuse parenchymal injury (Figure 2-15-a and b).8 

Figure 2-15-a

Figure 2-15-b

Figures 2-15-a and b. Girl, 50 days 
old, with right parietal bone fracture 
and associated soft tissue swelling 
on CT. Follow up x-ray 17 days later 
clearly shows fracture line.

abdoMinopelvic Findings

 — While no abdominal injury pattern is specific for abuse, hollow 
viscous, pancreatic, and other solid organ injuries should promote 
a high index of suspicion. CT with intravenous contrast is the 
recommended imaging modality.19

 — Solid organs are the most commonly seen abdominal injuries in 
child abuse. The liver, hollow viscous structures, and the pancreas 
are the most commonly injured organs.20,21 

 — Liver injuries include lacerations, contusions, and subcapsular 
hematomas (Figures 2-16-a and b).19 
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 — Hollow viscous injuries, including duodenal and jejunal hematomas 
and small bowel contusions and perforations, are commonly 
described in child abuse.22 Intramural hematomas of second and/
or third portions of duodenum are seen most frequently. Upper GI 
fluoroscopic study classically shows intramural mass with “stacked 
coin” appearance of thickened folds (Figures 2-17-a through d).23 

Figure 2-16-a

Figure 2-17-a

Figure 2-16-b

Figure 2-17-b

Figures 2-16-a and b. Girl, 17 months old, with a history of non-accidental trauma (NAT)  
and elevated liver enzymes demonstrating grade 3 liver laceration and subcapsular hematoma.

Figures 2-17-a and b. Boy, 24 months old, with known accidental trauma. Upper GI dem-
onstrates mural lesion resulting in narrowed, partially obstructed third portion of duodenum 
with a “stacked coin” appearance correlating with duodenal hematoma on CT.
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 — Pancreatic injuries account for 8.6% of abusive abdominal injuries, 
including laceration, transaction, and pancreatitis. Peripancreatic 
fluid is the most common finding; linear hypoattenuating 
laceration and/or enlarged, edematous gland are less common  
(Figures 2-18-a through f).24 

Figures 2-17-c and d. Boy, 24 months old, with known accidental trauma. Upper GI dem-
onstrates mural lesion resulting in narrowed, partially obstructed third portion of duodenum 
with a “stacked coin” appearance correlating with duodenal hematoma on CT.

Figure 2-17-c

Figure 2-18-a

Figure 2-17-d

Figure 2-18-b

Figures 2-18-a and b. Boy, 3 years old, with peripancreatic fluid, edematous gland, 
and linear transection of the pancreatic neck. Right adrenal hemorrhage is also present. 
The patient was also found to have rib fractures and liver contusions.




