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In cases of child deaths, the diﬀerentiation between natural and unnatural
death is essential. However, in some cases, this diﬀerentiation is rather
diﬃcult as children tend to injure themselves and are often involved in
accidents. Therefore, with every atypical injury to a child, abuse or neglect
must be considered and a forensic specialist should be consulted if there is any
doubt. This article will provide an overview of ﬁndings, risk factors, and
prevention of sudden infant death as well as typical signs of child abuse.

Deﬁnitions in Child Death
Sudden infant death syndrome (SIDS) is deﬁned as an unexpected or inexplicable
death of an infant while he or she is asleep, with no obvious cause. The prerequisite is
that, despite autopsy, no other cause can be determined, meaning SIDS is a diagnosis
of exclusion.
Brief resolved unexplained event (BRUE), previously referred to as apparent lifethreatening event (ALTE), is deﬁned as a sudden, brief (less than 1 minute), and now
resolved episode in an infant that includes at least 1 of the following features:
Cyanosis or pallor
Absent, decreased, or irregular breathing
Marked change in tone (hyper- or hypotonia)
Altered level of responsiveness

Epidemiology of child death
In the United States, SIDS is the most common cause of death in infants after the 1st
month of life.
The incidence of SIDS has declined dramatically in the United States due in large part to
the Back to Sleep campaign, which encouraged non-prone sleeping. From 1988 to 2001,
the SIDS rate decreased from 1.4 to 0.56 per 1,000 live births in the United States. The
same decline in SIDS incidence has been observed in other nations that have encouraged
non-prone sleeping.
SIDS incidence also varies signiﬁcantly within diﬀerent racial and ethnic groups in the
United States. Incidence is highest in American Indians and non-Hispanic blacks, and the
rate is lowest in Asians and Paciﬁc Islanders.
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Risk factors for SIDS
Multiple risk factors for SIDS have been identiﬁed. In most aﬀected children, at least 1 of
the following risk factors is present:
Maternal factors
Young mother
Single mother
Maternal smoking or drug abuse
Low socioeconomic status
Infant and environmental factors
Prone position while sleeping
Overheating in a baby who sweats excessively
Covered head

Bed-sharing (sleeping in the parents’ bed)
Previous BRUE
Premature birth before the 33rd week or low birth weight
Sleeping on a soft surface
Sibling of SIDS victim

Ways to prevent SIDS
The most important preventive measure is the avoidance of risk factors, as many of the
aforementioned risk factors are modiﬁable.
A baby should sleep in a supine position on a ﬁrm mattress in a sleeping bag
on a separate bed but in the same room as the parents.
Mothers should avoid smoking, alcohol, and illicit drugs during and after
pregnancy.
The temperature in the baby’s room should be between 16-18°C (61°–64°F).
The baby’s bed should not contain any stuﬀed animals, blankets, comfort
blankets, or similar items that can cover the baby’s face.
Breastfeeding until the 6th month of life also drastically reduces the risk of
SIDS.
Note: Remember: supine position, smoke-free, correct bedding.

Hypotheses explaining SIDS
Multiple theories have been proposed to explain SIDS. The most probable 1 is
multifactorial genesis in particularly vulnerable babies, in which internal and external
factors work together.
Most cases involve initial hypoxia followed by progressive bradycardia and gasping for
air. After several minutes, there are prolonged periods of apnea without adequate arousal
reaction, causing the child to suﬀocate.

Common postmortem and autopsy ﬁndings
Typically, a baby who has died from SIDS was in good condition and well-fed. There
are no external injuries or petechiae. Lips and nail beds are cyanotic. Because the baby is
usually found in a prone position, livor mortis can be found on the front of the body. If
the baby was lying face down, there is typically no livor mortis on the face. Moist bed
sheets often hint toward sweating. Foamy, bubbly secretion can be found in the airways,
vomit may be found in the mouth area.
In addition, the right side of the heart is often ﬁlled with blood, and there may be
associated with pulmonary edema. In most cases, the deceased baby’s bladder is
empty, and signs of acute infection usually can be found in the upper airways.

Diﬀerential diagnosis
Because SIDS is a diagnosis of exclusion, all of the natural and unnatural causes of death
must be considered in the diﬀerential diagnosis.
Natural deaths can occur in babies as a result of infections, metabolic disorders,
malformations such as bronchopulmonary dysplasia, Reye syndrome, and hyperthermia
of internal etiology. Those causes of death must be distinguished from unnatural causes

of deaths, such as asphyxia, trauma caused by shaking, intoxication, neglect, and
hyperthermia of external origin.

Child Abuse and Neglect
Deﬁnition and background
Child abuse may be deﬁned in broader terms as any injury (physical, emotional, sexual,
or intellectual) inﬂicted upon a child by a parent or caretaker.
If child abuse is strongly suspected, the situation represents justiﬁable mandatory
reporting and a physician must breach patient-doctor conﬁdentiality in the best interest
of the child. A physician cannot be held legally responsible for reporting child abuse even
if the suspicion cannot be proven, but a physician can be held legally responsible if he or
she does not report suspected child abuse.
About 0.7 million to 1.25 million children are abused or neglected annually in the United
States. Approx. 18% of cases involve physical abuse. Child abuse is also closely related to
domestic violence, and the 2 types of abuse overlap in 30%–60% of cases. Mothers of
abused children are aﬀected by violence in approx. half of the cases.

Types of child abuse
As children are often defenseless, there are many diﬀerent methods of abuse, including
beating with or without tools, kicking, pulling hair, throwing or tossing, shaking, choking,
applying thermal sources (e.g., burning, scalding, submerging in cold water), locking
away, forcing into darkness, tying up, forcing a child to stand for hours, forcing a child to
take painful positions, forcing a child to eat feces or vomit, inducing hunger or thirst, as
well as sexually abusing.
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Clinical ﬁndings in cases of child abuse
General ﬁndings in cases of child abuse include a compromised general condition
(also referred to as psychosocial short stature), a great number of frequently occurring
injuries. Injuries may be in atypical locations or untreated. Frequently in such cases,
discrepancies are found between clinical ﬁndings and statements made by the child or
the guardian. In many cases, families change pediatricians and treating clinics and
examination records is missing.
Note: Falls from a height of 100–150 cm (3–5 ft) (e.g., from the changing table) typically
do not result in life-threatening injuries in babies and infants.
Typical locations of abrasions and hematomas:
Typical for falls

Typical for abuse

Palms

Back

Knee and shins

Buttocks

Elbows

Forearms

Nose, forehead, back of the head

Eyes, lips, ears

Typical ﬁndings in thermal injuries:
Accidental

Third-party cause

Irregular injury pattern

Uniform depth

Irregular margins

Sharply demarcated, stocking or glove pattern, burns due to immersion

Splash pattern

Missing or trailing-oﬀ pattern

Shaken baby syndrome
Trauma caused by shaking, or shaken baby syndrome, is one of the most common
causes of death in child abuse cases. In the United States, it is one of the more common
causes of permanent mental disability. It is common in small children younger than 3
years of age. In cases of the shaken baby syndrome, a caregiver often violently shakes
the baby in frustration, especially when the baby cries inconsolably.
Typically, shaken baby syndrome consists of the triad of subdural hematoma, retinal
bleeding, and diﬀuse severe brain swelling. External injuries are typically absent. As
far as diﬀerential diagnosis is concerned, other causes can be ruled out if there are
simultaneous fractures of long, hollow bones and/or histological ﬁndings of diﬀuse
axonal damage.
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Other common ﬁndings are ﬁnger marks on the baby’s shoulders, arms, and the
thorax. Symptoms seen at the clinic may include lethargy, vomiting, and cramps caused
by increasing pressure in the brain. The diagnosis is made via babygram (an X-ray of the
entire body of an infant), skull computed tomography, and ophthalmic examination.
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Battered child syndrome
Battered child syndrome is the term used when X-ray ﬁndings conﬁrm that a child has
been battered. Classical ﬁndings include periosteal reactions, such as collar formation
on the long hollow bones; epiphyseal detachments; and simultaneous rib fractures
(perhaps with callus formation).
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Behavior patterns in abused children
Anxiety, jumpiness
Compliance, even apathy
Depression and tension
Seeking help and displaying clingy behavior, overly friendly toward strangers
Provoking behavior
Observing behavior, alertness

Munchausen syndrome by proxy
Munchausen by proxy syndrome, or factitious disorder, involves a caregiver
exaggerating, fabricating, or causing symptoms in 3rd parties, mostly children, in order to
force medical attention. This artiﬁcial disorder usually aﬀects one parent, more often
the mother.
The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-V), uses the
term ‘factitious disorder imposed on another’. The term includes fabricated or induced
illness in an adult, child, or pet.
According to Rosenberg, 4 diagnostic criteria must be met to conﬁrm the diagnosis:
1. The child’s illnesses are simulated, caused, or maintained by a reference person.
2. The child is repeatedly presented to physicians and subjected to medical
diagnostic procedures and treatments.
3. The true cause of the child’s symptoms is not provided when the caregiver
presents the child.
4. The child’s symptoms and medical conditions vanish once he or she is separated
from the individual causing them.
Simulated symptoms are usually issues that are diﬃcult to verify, such as epileptic
seizures. Children sometimes are intentionally poisoned or almost suﬀocated and
subsequently presented to the emergency room, so that the caregiver can be praised as
the savior.

Aﬀected individuals often have medical knowledge or even work in the medical ﬁeld.
Therefore, they do not draw attention to their implausible statements. Rather, they are
discovered after frequently presenting a child or, in cases where the perpetrator is a
nurse, children get sick frequently or even die during their shifts. The disorder is
attention-seeking.

Child Murder
False statements in cases of child murder frequently include claims about falls,
accidents, or alleged stillbirths. The ﬁrst two can be identiﬁed via the aforementioned
information concerning child abuse. However, diﬀerentiation between stillbirth and
postnatal murder can be diﬃcult, as only a little force is needed for the latter.
Signs that a newborn was alive:
Positive lung ﬂoat test according to Schreyer (Caution: The lung ﬂoat test is
falsely positive with decay, meaning that the liver ﬂoat test is usually positive
as well with frozen lungs and after reanimation attempts. It is falsely negative
in births in liquids)
Positive ﬂoat test of segments of the gastrointestinal tract
Navel demarcation
Signs that a baby is newborn:
Vernix caseosa in skin folds in the groin area and the armpits
Dried blood in hair and on the skin
Possible birth trauma (cephalohematoma)
Report a missing or abused child. Assistance is available for free.
National Center for Missing and Exploited Children
CyberTipline
1-800-843-5678
24 hours every day
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