DIAGNOSIS OF CHILD ABUSE

Risk factors
The following groups of risk factors for violence are distinguished:
1. Personal (e.g., parenting difficulties, adoption),
2. Family related (e.g., caregiver alcohol and substance abuse, caregiver
mental health disorders),
3. Environmental (e.g., poverty, unemployment, single parenthood).
It is not uncommon for a single child to be burdened with multiple risk
factors.

Violence against children
In 1946, Caffey described multiple long bone fractures in infants diagnosed with chronic
subdural hematomas (SDH).
Earlier, in the 19th century, a similar phenomenon was described by Tardieu. More than 50
years have passed since Kempe published "The Battered Child Syndrome” , describing
injuries suffered by children as a result of injuries inflicted by parents and caregivers.
According to the World Health Organization, physical violence against a child is "any act or
omission that causes physical harm to or exposes a child to physical harm that can be
prevented by reasonable parents or persons responsible for, in authority over, or trusted by the
child."
The term non-accidental injury (NAI) is also commonly used to refer to an injury
intentionally inflicted by another person.

Battered Child Syndrome (BChS)

Battered/Abused child syndrome is a general term that encompasses all forms
of physical and psychological maltreatment, sexual abuse, neglect, and
exploitation that results in real or potential harm to health, negatively impacts
development, or violates a child's dignity.

(after Payne-James2005 Encyclopedia of Forensic and Legal
Medicine)

Forms of violence
Examples of physical violence include hitting, shaking, throwing, poisoning,
scalding, drowning, as well as pretending and causing a child to show
symptoms of illness.
Psychological abuse involves the persistent abuse or neglect of a child that
has a severe, disruptive effect on the child's mental development.
Psychological abuse includes situations in which a child witnesses the abuse
of another person. Child intimidation, abuse, and depravity are also forms of
psychological violence.

Hemorrhages on the anterior surface of the left shin typical location of accidental external injuries.
Hemorrhages resulting from non-accidental injuries. (a)
Imaging on the neck of the fingers of the striking hand.
(per Payne-James2011 Simpson's Forensic
Medicine 13th Ed)

Forms of violence
The essence of sexual violence is coercing or inducing a child to engage in
any kind of sexual practice. These include: having sexual intercourse with
children, having children participate in sexual activities that do not involve
penetration, making pornography available to children, producing child
pornography, allowing children to observe sexual activities, and encouraging
children to engage in sexually explicit behavior.
Neglect is the persistent failure to meet a child's basic physical and
psychological needs, which can result in serious impairment of the child's
health or slowed development. Typical examples include failing to provide a
child with food, clothing, and a place to live, failing to protect a child from or
exposing a child to physical harm, and failing to provide a child with access
to appropriate medical care.

Numerous small bleeding subluxations corresponding to fingertips on
the anterior surface of the torso of the injured infant. (after Saukko P and
Knight B. Knight's Pathology 4Ee, London, CRC Press, 2016.)
Hemorrhage of the auricle in an infant diagnosed for non-accidental
injury (NAI). Radiologically, multiple rib fractures were demonstrated.
(per Payne-James2011 Simpson's Forensic Medicine 13th Ed)

Battered Child Syndrome (BChS) - diagnosis
Post-mortem examinations - full X-ray review of the skeletal system to show fresh
bone fractures and those showing signs of healing, followed by visual inspection and
autopsy.
Reviewing as much of the available data as possible, including witness testimony,
prior medical records, school records.

(after Dix2000 Color Atlas of Forensic Pathology)

BChS (Battered Child Syndrome)
The important characteristics of bruises are site, age, and pattern.
Bruising of the arms and legs, especially around the upper arms, forearms, wrists,
ankles and knees, may be evidence of gripping by an adult.
Bruises on the face, ears, lips, neck, lateral surfaces of the chest, anterior surface of
the abdomen, buttocks, and thighs require explanation because injuries from
accidental falls of the child are unlikely in this location.

BChS (Battered Child Syndrome)
In general, the use of violence against a child is suggested by: bruises over soft
tissue areas in non-mobile infants, bruises that carry an imprint of an implement, or
multiple bruises of the same shape.
Caregivers' explanations of the circumstances of the bruises should be recorded in
detail because in non-accidental injury (NAI) cases it is necessary to verify the
possibility that the injuries occurred under different circumstances.

BChS (Battered Child Syndrome) – skeletal injury
The Royal College of Radiologists now recommends a review X-ray of the skeletal
system in children under 2 years of age, and a CT scan of the head in addition in
children under 1 year of age.
Children older than one year with external signs of head trauma or abnormal
neurological symptoms or signs should also have a CT head scan. A skeletal surveys
may also be indicated in older children who are unable to provide complete
information about the event because of communication problems or learning
difficulties, and in children with a clinical suspicion of bone injury.

BChS (Battered Child Syndrome) - bone injuries
Rib fractures in children are rarely accidental. Occasionally they may be the result of
birth trauma, but mostly they are the result of substantial force. A characteristic
symptom, visible on X-ray or at autopsy, comprising areas of callus on the posteriori
ribs, often cortically, giving a "string of beads" appearance. This pattern is indicative
of one or more severe compressions of the entire chest with the hands of an adult.
The occurrence of this type of injury during cardiopulmonary resuscitation (CPR) is
unlikely from the standpoint of injury biomechanics.

BChS (Battered Child Syndrome) - bone injuries
Non-accidental fractures of the bones of the skull are usually multiple, comminuted,
bilateral and cross the cross sutures. Fractures of the frontal or occipital bones are
less common, and exceptionally - the bones of the skull base fractures may not only
be the result of violence, but also the result of birth trauma.
Skull bone fractures can occur in falls from relatively low heights; studies have
shown that they are highly likely in falls from a head-down height of 0.9 m onto a
concrete surface. Fractures can even occur in falls from lower heights, such as from
a chair, armchair or mattress, but the likelihood increases with height and depends
on the nature of the ground and the fall itself. Falls from furniture to the floor can
result in skull fractures, and falls from low heights occasionally can cause fatal head
injuries.

(after Payne-James2005 Encyclopedia of Forensic and Legal Medicine; Dix2000 Color Atlas of Forensic Pathology )

Shaken baby syndrome, SBS
Head injuries are the most common cause of death in child abusers, and in non-fatal
cases can cause permanent and severe neurological impairment.
The highly controversial shaken baby syndrome (SBS) has historically been
diagnosed based on the presence of a triad of symptoms: subdural haemorrhage
(SDH), retinal haemorrhages (RT), and encephalopathy.
There is consensus that demonstration of the listed triad of symptoms should not
automatically lead to a diagnosis of non-accidental injury (NAI). As in any
opinionated situation, it is necessary to consider all the circumstances of the case.

Numerous skull fractures caused by severe blunt trauma - hitting the
floor. (after Saukko P and Knight B. Knight's Pathology 4Ee, London,
CRC Press, 2016.)

Depressed skull fracture.
Not all infant skull fractures are non-accidental in origin;
Instrumentation and manual dis-impaction from birth
canal led to this fracture.
(per Payne-James2011 Simpson's Forensic Medicine 13th
Ed)

Ocular injuries
Retinal hemorrhages (RH), retinal dissection (retinoschisis), orbital content
haemorrhage.
The presence of "cherry hemorrhages" (isolated, raised, circular hemorrhages,
typically at the equator of the retina) and "perimacular ridges" (raised, circular
retinal perimacular folds with an inner limiting membrane [ILM] dome) in
association with inner limiting membrane rupture in abusive head trauma (AHT).
After sustaining such an injury, there is optic nerve atrophy and loss of macular
ganglion cells. Studies have shown that children under the age of 16 months are
particularly susceptible to eye injury by pulling, rotational or accelerationdeceleration mechanisms.

Retinal hemorrhages. (a) Postmortem macroscopic
appearance.
(with:a Keeling J and Busuttil A. Paediatric Forensic
Medicine and Pathology. London: Hooder Arnold, 2008)

Oral injuries
Bleeding or abrasions on the lips can result from direct impact or pressure. If the child
has teeth, bleeding, abrasions, or lacerations may form on the inner surface of the lips
as a result of contact with the edges of the teeth. An occasional tear of the lip
frenulum may be caused by a tangential blow or forceful insertion of various
implements into the mouth, most commonly a feeding bottle or pacifier pressed
between the lip and gum.
It is currently believed that the finding of a frenulum tear should result in the
implementation of a full evaluation for child abuse, but if no other injuries are found
and the environmental history is not abnormal, an isolated frenulum tear is not
diagnostic of child abuse. Any child with suspected child abuse syndrome should
have the oral cavity examined, and if abnormalities are found, a dental evaluation
should be ordered.

(after Payne-James2005 Encyclopedia of Forensic and Legal Medicine)

Nonaccidental severe blunt trauma to abdominal organs
(Figure infant 47.7). Visible rupture of the liver resulting
in hemorrhage into the abdominal cavity. (With
permission from: Saukko P and Knight B, Knight's
Pathology 4E, London, CRC Press, 2016.)

Visceral injuries
Visceral injuries are the second most common cause of death. They usually involve
the internal organs of the abdominal cavity-the intestine, mesentery, and liver. In a
child, the anterior abdominal wall is not sufficiently protected against a direct fist or
kick; the duodenum, small intestine, or mesentery may become compressed between
the skin of the abdominal wall and the lumbar spine. If this occurs, the tissues are
crushed, which can result in a rupture or perforation of the bowel, leading to
peritonitis and shock. Crushing or tearing of the mesentery can lead to intraabdominal bruising, intraperitoneal hemorrhage, or retroperitoneal hemorrhage.
In children, the liver is relatively large, with its edge protruding from under the rib
arch, and may be ruptured by direct blunt trauma to the abdomen. The spleen, being
well protected by its anatomical location, is rarely injured in children when violence
is inflicted on them.

Other injuries
Other injuries found in physical child abuse e include burns and human bites.
The spectrum of burn mechanisms is broad and includes applying heated metal
objects or cigarettes to the skin, immersion in hot water, and application of caustic
chemicals (e.g., acids). Some burns are accidental, while others may reflect some
degree of child neglect (e.g., a child pulling a full saucepan of boiling water from a
stove or oven onto his or her head).
Burns vary in patterns and characteristics, e.g., cigarette burns are usually
discolored, round or oval, deep, partially thickened, 5-10 mm in diameter, with a
discolored edge. Differential diagnosis includes scars in the course of dermatological
diseases (e.g., impetigo) and vaccination scars.

(after Dix2000 Color Atlas of Forensic Pathology)

Burns
Intentionally inflicted dry and wet burns may take the form of traces of application
of glowing cigarettes, hot tools, or immersion in hot liquids. The latter are
symmetrical and characterized by well-demarcated upper edges. Accidental wet
burns are most often the result of hot liquid being poured over a child. They usually
involve the upper body, have indistinct margins, and vary in depth.

A burn scar from applying the handle of a hot cutlery to
the leg and sliding it across the surface of the skin. (after
Payne-James2011 Simpson's Forensic Medicine 13th Ed)

Burn pattern when doused with boiling water.
(per Payne-James2011 Simpson's Forensic Medicine 13th
Ed)

Burn pattern when immersed in hot liquid
(after Payne-James2011 Simpson's Forensic Medicine 13th Ed (after
Payne-James2005 Encyclopedia of Forensic and Legal Medicine )

Systematic review of thermal burns in infants and children
Due to changing habits, dry and wet burns now occur with equal frequency in
children. The main reason is the increase in contact burns caused by hair styling
appliances such as hair straighteners.
• High-quality comparative data indicate that non-accidental wet burns are more
often caused by hot water than by hot drinks and by immersion than by splashing,
and typically involve the buttocks, perineum, and lower extremities.
• Non-accidental wet burns can also involve the hands and forearms (known as
glove and sock burns) and are usually bilateral, but can also occur on one side
only. Characteristically, they have well-demarcated proximal edges and an even
depth, whereas accidental wet burns are characterized by irregular edges and
varying depth, which is greatest at the point of initial fluid contact with the body
and decreases with increasing distance from that point.

Systematic review of thermal burns in infants and children
• Concurrent injuries include other external injuries, marks from previous burns,
and fractures. Research indicates that hair samples from such children may
contain narcotics as a result of juvenile exposure to these substances.
• Since there is a lack of reliable comparative data on non-accidental dry burns,
hence defining their consistent characteristics still faces considerable difficulty.
Contact burns can be both accidental and non-accidental. Cases of exposure to
corrosive substances, flame or radiant energy are not uncommon.

Systematic review of thermal burns in infants and children

• Non-accidental contact injuries usually have clearly demarcated edges, are
located on the shoulders, back, or buttocks, may be numerous, and occur in
children of all ages. The shape of such a burn sometimes allows identification of
the tool that was the source of the heat.
• Microwave-induced burns are characterized by damage to the epidermis and
dermis, sparing of subcutaneous tissue, and damage to muscle fibers without
disturbing cell nucleus.

(after Bilo2010 Forensic Aspects of Paediatric Fractures)

(after Payne-James2005 Encyclopedia of Forensic and Legal Medicine)

Münchausen syndrome by proxy (MSBP)
Munchausen syndrome by proxy (MSBP or Medical Child Abuse (MCA) is one of the
mental disorders occurring in caregivers of children.
It manifests as an abnormal emotional relationship with a person under his or her
care or loved one (dependent), accompanied by physical and psychological abuse.
Other names encountered are: surrogate Münchausen syndrome, granted, per
procura...

Münchausen syndrome by proxy (MSBP)
In MSBP, the caregiver induces somatic symptoms in the victim (through
physical means or chemicals, drugs) or reports such symptoms to doctors and
those around him, sometimes falsifying test results.
Its purpose is to gain sympathy, interest, help. From the perpetrator's point of
view, the reactions of the environment are a psychological reward. Generally,
actions of this type are long-lasting and planned in detail..
MSBP mostly involves a mother (or caregiver) and child, 95% of perpetrators
are female. Victims to mainly newborns, infants and young children.

Münchausen syndrome by proxy (MSBP)
In any case of suspected child abuse, abnormal caregiving relationships, or
unexplained death, the presence of MSBP should be kept in mind.
Case evaluation (including fatal):
- direct examination of the victim,
- medical history analysis,
- performing (or at least securing) material for toxicological testing
- looking for physical evidence that may be a tool of violence (e.g., food
served, unlabeled medications, chemicals used, etc.).

Diagnostic criteria for MSBP based on the DSM-IV-TR classification
Diagnostic and statistical manual of mental disorders IVth edition) rev:)
1. Intentionally causing or simulating physical or psychological symptoms.
2. Purpose of action - indirectly assuming the role of the ill person by the
perpetrator (transference).
3. Lack of extrinsic factors that may motivate action e.g. economic gain,
compensation, avoidance of legal liability.
4. No other mental disorders that may be the cause of the actions taken.
Inability to demonstrate the following criteria does not mean the syndrome is
not present!

Diagnostic criteria for MSBP based on the DSM-IV-TR classification
Diagnostic and statistical manual of mental disorders IVth edition) rev:)
1.
2.
3.
4.
5.
6.
7.

MSBP suspicion should be:
Chronic symptoms or recurrent illness without an objectively determined cause.
Frequent hospitalizations for unusual reasons or an extensive medical history,
especially a large number of multidirectional laboratory tests and consultations.
Discrepancy between interview and survey results.
Preliminary diagnoses of rare conditions.
The disappearance of symptoms or their decrease during the separation of the
caregiver and the dependent.
Overly caring, pushy caregiver narrative designed to elicit interest from staff and
those around them.
Information about intolerance or ineffectiveness of treatment appropriate to
symptoms given by caregiver.

Diagnostic criteria for MSBP based on the DSM-IV-TR classification
Diagnostic and statistical manual of mental disorders IVth edition) rev:)
MSBP suspicion should be:
8. Unexplained deaths or chronic illnesses in children in the family.
9. Caregiver with medical background (nurse, support staff) or history of chronic illness
(numerous hospitalizations).
10. Caregiver's pursuit of closer relationships with medical staff (showing up at home, contact
through social media, private phone).
11. Failure of the caregiver's affect to match the narrative presented (e.g., calmness at lifethreatening symptoms present in the child or the need for risky and painful procedures).
12. Insisting and insisting on testing (including invasive testing) when it has been determined and
explained that it is not necessary.
13. Infection of the injection site with unusual or multiple strains of bacteria.
14. Unusual toxicological findings that do not correlate with the drugs used.
15. Substituted biological material submitted for testing.

Symptoms commonly seen or reported in MSBP victims include
abdominal pain, vomiting, diarrhea, constipation, coma, ataxia,
seizures, apnea, and allergic reactions.
Patterns of perpetrator actions encountered (from mild to drastic forms):
1. Aggravation of symptoms, e.g., "my child has been vomiting all night and has not
urinated for 3 days."
2. Reporting symptoms that do not occur or falsifying them, such as adding blood to a
urine or stool sample, heating a thermometer.
3. Induction of symptoms, e.g., induction of vomiting, administration of laxatives,
anticoagulants to induce hemorrhagic diathesis, multidrug poisoning, asphyxiation to
induce unconscious state, administration of insulin, simulation of rash by skin
irritants, induction of hypernatremia by saline supply, induction of local infection and
sepsis by injection of saliva, feces, debris, etc.

Münchausen syndrome by proxy (MSBP)
.):
1. It is a form of violence against the dependent person that aims to make the caregiver
take over the role of the sick person;
2. Results in causing or communicating somatic symptoms to the victim by physical
means or chemical substances (including drugs);
3. involves protracted action and deception on the part of the perpetrator, falsification of
symptoms and test results;
4. diagnosis requires a breach of trust with the patient (caregiver), verification of
symptoms and results.,. analysis of complete medical history and personal evidence.

Study
.):

When recognizing physical abuse, knowing the circumstances under which the injury
was found and knowing the history information about the incident in which the child was
allegedly injured are key factors. Often the versions given by caregivers are
contradictory. The following should give food for thought: discrepancies in the
description of the event, changing versions of the event, differences in descriptions of the
events, inconsistencies between the version of the event and the possible ways in which
the injury occurred, as well as unjustified delay in reporting to the doctor. The interview
should include asking caregivers about the child's medical conditions that are
characterized by ease of hemorrhage (e.g., hemophilia, other clotting disorders) or have
skin symptoms that may look like some external injury (e.g., psoriasis, eczema). During
history taking, you should also ask about the child's past development, behavior,
emotional life, diet, family burdens (e.g., genetic or hereditary conditions), and social
and family environment.

Study
.):

The physical examination of the child shall be conducted literally from head to toe, no
anatomical region shall be overlooked, and, as always, must be preceded by appropriate
consent from authorized persons or institutions. All scars, healing injuries and fresh
injuries must be noted.
Every injury, every scar, and every other pathologic change must be carefully examined
and described in detail. Optimal documentation tactics include written description,
plotting on anatomical diagrams, and photographing with a measuring tape.

Types of injuries in cases of physical violence
Head injuries of all types: the diagnosis of non-accidental, that is, head injuries inflicted
.):shaken baby syndrome), is a very difficult
by another person (constituting the so-called
and controversial task that requires multidisciplinary evaluation of clinical and
radiological signs.
External injuries: it is especially important to recognize the marks from open hand and
fist strikes, hand grasping, pinching, and finger stabbing; some types of injuries, such as
burns from a glowing cigarette, are easy to recognize.
Abdominal injuries: all internal organs of the abdomen can be damaged by direct trauma,
such as a fist bump or stepping on them.
Chest injuries: compressive and crushing injuries can result in serious injuries, including
rib fractures, rupture of major blood vessels, and hemorrhaging of heart tissue.
Skeletal injuries: a wide spectrum of these injuries is encountered, ranging from open
fractures to epiphyseal fractures of long bones to subperiosteal fractures.
.

