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Abstract

Child abuse remains a current problem, despite progress in the field of prevention and social assistance. The injuries produced by physical
abuse have to be evaluated using scientific methods, in order to be considered as evidences later in Court, but also to ensure the physical
and social security of the child. Among the morphological characteristics of the child (on which depends how the lesions are formed,
differently in children from adults), there is the strong adherence of the dura mater to the skull bones, this fact preventing the formation of
extradural hematomas. Another special aspect is the poor development of skeletal muscle before puberty, which confers poor protection of
the internal organs against the traumatic physical agents. This paper presents the particular morphological and histological aspects that can
be evidenced by forensic autopsy in children. The study was conducted on a female child, physically assaulted, arrived in the emergency
department of the hospital. The death occurred shortly after hospitalization. The investigations revealed multiple external (on the whole body)
and internal injuries. According to the statements of those who called the ambulance, the injuries occurred because of falling on the stairs
and were considered by the family as being superficial, without requiring medical care. The forensic autopsy, through the external, internal
and histopathological examination, highlighted the specific injuries that led to the death, thereby contributing to the elucidation of the

tanatogenerative mechanism, of the way the lesions were produced and to the applying the law.
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=& Introduction

In Romania, physical punishment is still widely used to
discipline children, in some countries this being prohibited
by law long ago [1]. The causes that lead to physical
abuse of the child are multiple, from dysfunctional or
separated families to drug or alcohol use [2, 3]. Some
statistics estimate that worldwide there are about 3 million
children abused annually [4].

Child abuse has many forms: physical abuse (hand
or foot hitting, shaking, burning, etc.), sexual abuse
(persuasion, forcing or engaging the child in sexual
activities, fondling, penetration, and exposing a child to
other sexual activities), emotional abuse (refers to the
child’s personal devaluation or emotional well-being, such
as: using nicknames, shaming the child, rejecting, not
showing affection for the child, threats, etc.). Another
form of abuse is neglect, which includes not meeting the
basic physical and emotional needs of the child. These
needs include housing, food, clothing, education and
access to health care [5].

In the case of physical abuse, accidental injuries and

those caused by aggression must be differentiated [6]. This
is necessary and essential to prove the reality of physical
abuse in Court. Generally, the existence of ecchymoses
located on the ears, neck, face, head or on the parts of the
body where there are no prominent bones advocates for
physical aggression (physical abuse) [7, 8]. Extremely
rarely, in the event of death, traumatic marks can mimic
abuse, the cause of death being pathological or intoxication
with various toxic substances [9—12].

Child abuse can have consequences in the adult period
in the way that it may increase the risk of developing
chronic diseases (e.g., high blood pressure) [13—15]. Also,
childhood maltreatment can lead to long-term changes in
the functioning of the brain, through the deoxyribonucleic
acid (DNA) methylation process [16, 17]. On the other
hand, some studies show that if the mother was victim
of physical abuse during her own childhood, the risk of
becoming abusive increases, with a percentage of 72%
in the case of a single episode of abuse and by 300% in
the case multiple episodes of abuse [18].

The major form of physical abuse is murder. Children
less than five years of age represent the second most
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frequent risk group (after the age group of 15-19) in
terms of the frequency of killings. In rural areas, girls
are killed more frequently, the mother usually being the
author of the murder [19]. The most common lesions
(encountered in children who died from physical abuse)
or which have a very serious evolution are located at the
brain level (95%) or are represented by multiple ecchymoses
(beaten child syndrome) in 90% of cases [20]. The most
common mechanism for producing the lesions causing
death is striking with blunt bodies (53.4%), followed by
choking/strangulation (20.2%) or the use of sharp objects
(13%). The most common topographic regions targeted are
neurocranium (62.2%) and viscerocranium (front) (60.2%).
Neurogenic shock, asphyxia and hemorrhagic shock are
the most common tanatogenerative mechanisms [21]. Some
other times, the delayed death is consecutive of septic
complications that occur in the evolution of traumas [22].

Aim

In this study, a case of polytrauma followed by death in
a 3-year-old child was analyzed. There were highlighted
the morphological particularities of the child at this age

and the way they influence the formation, severity and
evolution in time of post-traumatic lesions.

7 Case presentation

PCS, 3-year-old, female, from Oradea, Romania was
left by the mother in the care of some neighbors. The
mother was separated from the father and the father left
abroad. The woman also had in care a boy, older, from
another relationship, and because of the financial problems
could not support the minor girl. The neighbors volunteered
to take care of the girl. On June 28, 2015, the neighbors
who were taking care of the minor called the ambulance
motivating that the girl “feels bad”. At the arrival of the
ambulance, the neighbors claimed that the girl fell on the
stairs two days before, but they considered that it was not
necessary to take her to the hospital, because she was
“lively”. The anamnesis performed at the hospital did not
reveal personal or heredocolateral history for the minor.
At the objective examination, multiple post-traumatic
injuries were found all over the body. The girl was
hospitalized. Shortly after admission, the child died. The
police considered the case a suspicious death and asked

for the forensic autopsy. Investigators requested the forensic
autopsy to determine the cause and conditions of the
death.

Forensic autopsy

The external examination of the corpse revealed a child
with height and weight corresponding to the age, height
92 cm, weight 14.5 kg, with normally represented muscle-
adipose tissue, presenting multiple ecchymoses, wounds
and excoriated placards at the level of the head, trunk
and limbs. Thus, at the neuro- and viscerocranium level,
there were: several purple-colored ecchymoses at the
occipital, frontal and ear regions, with dimensions between
1.1/0.7 cm and 5/3 cm and at the level of the right cheek
another brown-colored ecchymosis, with dimensions of
1.3/1 cm; at the lower lip, on the external face, a contusion
wound with dimensions of 2/0.5 ¢cm, and on the vestibular
faces of both lips more mucosal continuity solutions; upper
incisor teeth with pathological mobility; swollen nasal
pyramid with multiple excoriations at this level; excoriations
covered with detaching hematopoietic crusts corresponding
to the horizontal branch of the mandible. At the trunk level,
there were: multiple purple-colored ecchymoses on the
anterior and posterior face of the thorax, with dimensions
between 1/1 ¢cm and 3/2 cm; multiple yellowish-brown
ecchymoses in the lumbar region, with dimensions between
2/1 cm and 3.5/1.5 cm; multiple purple ecchymoses, some
of them confluent in the sacral region, with dimensions
between 2/1 cm and 6/4 cm. At the abdomen level, there
were several ecchymoses of different colors from violet
to yellow and fine excoriations with dimensions between
4/3 cm and 6/4 cm and a yellowish-brown ecchymosis
in the pubic region, with dimensions of 2/1.2 cm. At the
level of the upper limbs, there were: multiple ecchymoses
of different colors from violet to violet-brown and brown
on the arms and forearms, with dimensions up to 6/5 cm;
a purple-colored ecchymosis on the right elbow and
multiple excoriations and bruises on the hands with
dimensions up to 4.5/1 cm. At the level of the lower limbs,
there were: purple ecchymoses on both knees; ecchymoses
at the level of the calves, one being of elongated form,
yellow in color, with dimensions of 3/0.5 cm; purple-
colored ecchymoses in the malleolar regions, with dimen-
sions between 1/0.6 cm and 4/3.5 cm (Figure 1-3).

Figure 1 — The bruises on the face.

vestibule).

The internal examination of the corpse revealed: multiple
hematic infiltrates at the level of the soft epicranial tissues;
linear fracture in the occipital bone; small extradural
hematoma; brain edema; multiple rib fractures and hematic

Figure 2 — Lower lip wounds (oral

Figure 3 — The bruises on the lower
limbs, with different shapes, colors
and ages.

infiltrates at the level of the chest wall; approximately
75 mL reddish blood in the pleural cavities; lungs with
purple-colored areas alternating with reddish-colored areas
and intersecting with multiple violet-colored petechiae;
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hemoperitoneum consisting of liquid blood in an amount
of about 300 mL and a purple blood clot of about 100 mL
(Figure 4); rupture of the mesentery, with interest for
arterial vessels and surrounding hematopoietic infiltrates;
contusion in the diaphragm and a subcapsular hepatic
hematoma; pancreatic contusion; hematic infiltrate in
both kidneys; hematic infiltrate at the level of the right
adrenal gland.

During the autopsy, organ fragments were collected for
histopathological (HP) examination. Hematoxylin—Eosin
(HE) staining was used. The HP examination revealed:
pericellular and perivascular edema, cerebral stasis (Figure 5,
a and b); flaking of alveolar epithelium, blood infiltrate
into alveoli and bronchioles (appearance of hematic aspirate)
(Figure 6, a and b) contusion with hematic infiltrate into
pancreatic parenchyma (Figure 7).

Figure 4 — Hemoperitoneum
secondary to rupture of arterial
vessels in the mesentery.

Flgure 6 — (a and b) Microscopic aspects showmg areas of pulmonary
hematopoietic aspiration. HE staining: (a) X200; (b) x400.

= Discussions

The forensic autopsy revealed that the death of the
child was violent. It was due to the traumatic and
hemorrhagic shock, which occurred in the evolution of a
polytrauma with skull fracture, multiple rib fractures,
hemoperitoneum, rupture of the mesentery arteries,
pancreatic contusion. The injuries through violence (found
during the autopsy) were caused by hitting with/by hard
bodies, some of them possible in a fall on the stairs, with
the hitting of the victim’s body against the rough uneven
surface of the stairs, with their elevations. Hematopoietic
infiltrates of the pericranial soft tissues located bilaterally
parietally, and the characteristics they present, may advocate
for the compression of the pericranial soft tissues between
two hard surfaces (the bone patch and the pulp of the
fingers), but neither the hitting with/by hard bodies can
be excluded. Between the death of the child on June 28,
2015 and the injuries described during the autopsy, there
is a direct, unconditional causal link.

After the autopsy and the investigations carried out,
the mother of the child and the neighbors were convicted.
The court ruled that they should be sentenced for death
causing injuries and ill-treatment applied the minor.

The victim presents multiple injuries produced by
striking with/against blunt objects, respectively bruises,

Figure 5 — (a and b) Microscopic aspects showing areas of cerebral
parenchyma affected by perineuronal and perivascular edema. HE staining:
(a) x100; (b) x200.
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Figure 7 — An area of the pancreas with
zones of hematic infiltration localized in
the parenchyma (HE staining, %400).

wounds, blood infiltrates in the soft parts, bone fractures,
contusions and ruptures of the internal organs. Most
lesions are situated at the level of the cephalic extremity,
according to the literature data [20]. Some lesions are
produced by falling, respectively those at the elbows and
knees, locations described as common for this mechanism
in other studies too [7, 8].

The morphological peculiarities of the 3-year-old child,
which make the evolution of the lesions different from
that of the adult, are: strong adhesion of the dura mater
from the bones of the skull that prevents the formation
of large extradural hematomas, with compressive effect
on the brain, clinically manifested by focal symptoms.
In children, the dura mater is more strongly attached to
the skull because it is attached by sutures, whereas in
the adult it becomes separated from these [23]. The case
studied presented the fracture of the bones of the skull
with extradural hematoma, but it was not voluminous,
the child did not present focal phenomena that would
cause the evolution of the state of health to become very
serious immediately after the trauma, being possible to
survive for two days, without medical treatment.

In the presented case, the ecchymoses highlighted on
the body at autopsy are of different colors, which show
different dates of their production, considering the hemo-
globin metabolism [24]. Their asymmetrical disposition,
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the presence on large surfaces of the body, as well as the
irregular shape, suggest that different blunt objects caused
them. The injuries of internal organs (brain, mesentery,
liver, diaphragm, pancreas, perirenal tissues) suggest a high
intensity of impact force application. In the occurrence
of lesions at internal organs level, however, another
morphological peculiarity of the young child was important,
namely the poor development of the skeletal musculature;
this did not provide effective protection of the internal
organs against the received blows, a lower force of impact
being sufficient for the occurrence, frequency and severity
of the lesions found, compared to the force needed to
produce similar lesions in the adult.

The death was due to the traumatic and hemorrhagic
shock that occurred in the evolution of a polytrauma with
cranial fracture, multiple rib fractures, hemoperitoneum,
ruptures of mesentery arteries, pancreatic contusion. In
addition, the wounds on the lips and the incisor avulsion
prevented the normal nutrition and hydration of the child
during the two days from the production of the trauma
until the announcement of the emergency crew, a factor
favoring the death occurring.

Among the causes reported in the literature as death
causes in young children are head trauma through the
use of blunt objects and trauma of the abdominal organs,
through the same mechanism [25]. A common marker of
head trauma in children under five is retinal hemorrhage
revealed in 70% of brain trauma [26]. In the presented
case, there were both head trauma with fracture of the
skull and extradural hematoma, as well as trauma of
the abdominal organs, respectively liver, pancreas and
mesentery. However, retinal hemorrhage was not revealed.

Cases of violence against children have serious conse-
quences for society. Therefore, in order to investigate
and prevent them, the justice representatives, the medical
professionals and specialists in the social protection services
need to collaborate [27]. The difficulty in preventing
violence against children is because child abuse is under-
reported [28], and the authorized organs find about abuses
only in the case of serious ones, that require hospitalize-
tion, or when the child dies. In this case, the caregivers of
the child tried to hide the aggression, kept the traumatized
child at home, without announcing the ambulance, which
led to the death by failing to provide the necessary medical
care in time. They have thus tried to avoid liability to the
law in force regarding the protection of the child against
abuse, neglect, exploitation and any form of violence [29].

In Romania, most commonly, children less than three
years of age are killed by the mother, in 65% of the cases,
especially by hitting with hard bodies, using sharp objects,
strangulation or starvation. Other international studies
report that victims are mostly boys [30]. In cases of extra-
familial murder of children, these are often done by men,
many of them diagnosed or not with mental disorders
[31,32].

Due to the poor development of skeletal muscle at
this early age, physical force is preferred, which, even
without high intensity, can lead to the death of the child.
Also, for the same reason, death occurs due to starvation
of the child [33].

The particularities of the presented case are given
by several aspects: the fact that the aggressor is not the
mother (one of the parents) of the victim, but other

people (neighbors); in the mechanism of death, besides
the physical trauma produced by hitting with hard blunt
bodies, another mechanism, less commonly encountered,
namely starvation (as a secondary consequence of traumas
at the level of the oral cavity, which prevented the proper
feeding, favoring the aggravation of the health status of
the child) was involved.

= Conclusions

Aggression on minors is a reality in many countries,
including Romania. The paper presents the morphological
particularities specific to children less than three years
old, subjected to repeated physical abuse. Precisely, these
particularities made the post-traumatic evolution of the
studied case atypical, allowing the survival for a period
of time. Both serious injuries (resulting from repeated
physical abuse, as mentioned above) and the impossibility
of normal feeding (due to oral injuries and digestive
difficulties, secondary to pancreatic contusion and mesentery
rupture) leaded to death. The HP examination, together
with the history and the conclusions of the autopsy, were
able to provide certain diagnostic features, established the
tanatogenerative mechanism and the way of producing
the lesions, allowing to obtain concrete evidence in order
to apply the law against the aggressors.
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