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Abstract

Trauma ranks first among the causes of child deaths. Head trauma is an important health problem in childhood and the most common cause of
mortality and morbidity in that period. It's more common in infants, adolescents and boys. Weak head control in children and a larger head than the
body increases the risk of head trauma. Therefore, nurses should be actively involved and take appropriate actions in protection of children from
head injuries and post-trauma nursing care. Child abuse, especially shaken baby syndrome, is the leading cause of head trauma in children under
one year of age. This review addresses the nursing care plan of pediatric patients suffering from head injury.
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Introduction

Traumas are one of the most important health problems of
childhood and the most common cause of child deaths between 1-15
years of age. Head trauma appears to be the most common cause
of death and permanent disability in childhood [1]. Approximately
200 000 children per year are hospitalized due to head trauma
and 4000 children die within a few hours after trauma [2]. While
trauma constitutes 15% of adult deaths, this rate approaches 50%
in childhood [3].

As from birth, people might suffer from any type of head injuries
at any age. The application of forceps during birth, falls from the
cradle or lap, traffic, occupational, home and sports accidents that
occur with increasing age are the causes of head trauma [4,5].
Abusive Head Trauma (AHT), formerly known as Shaken Baby
Syndrome, is the primary cause of death and the most common
cause of chronic disability and permanent damage among abused
infants and children [6,7]. It is also the leading cause of traumatic
death and injury in children under 1 year of age [8]. The annual
incidence of AHT in the first year of life ranges from 29 to 39 cases
per 100,000 infants, but the actual number is probably not reported
[9]. Excessive crying of an infant can make tired and sleepless
parents helpless and angry in the postpartum period. When this
feeling cannot be controlled, shaking the infant by the arms or
trunk may lead to AHT presentation. Therefore, the person taking

care of the infant needs to realize the level of stress and learn how
to deal with stress. AHT can be prevented by increasing awareness
through education especially in early postpartum period [10,11].
In the U.S,, 1,000 to 1,500 AHT cases occur annually, and 30% of
these cases result in victim death [6]. The vast majority of survivors
suffer from life-altering neurological disorders, including learning
disabilities, visual impairment, total blindness, speech and hearing
loss, seizures, autism, cerebral palsy and permanent vegetative
conditions [6,8,12,13].

The frequency of head injuries has not been determined
clearly both in Turkey and worldwide. In the USA, it is reported
that head trauma results in approximately 2500 deaths, 37,000
hospitalizations and 435,000 emergency department visits in
children [14,15]. Every year 2000-3000 people present to hospitals
due to head trauma in the UK [16]. In the study of Mirzai et al., 0-10
age group children rank first in the age distribution of reasons
other than traffic accidents (32%) [17].

Various Features of Newborn Head Trauma
Anatomical Features

a) Calvarium (skull) is soft in children, especially in
newborns and they are affected more by head trauma. Collapse
fractures are more common in this group [18].
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b)  Subarachnoid space is narrowed and therefore they lack
the buffering mechanism of the subarachnoid space against the
force of trauma [1,18].

c¢) The head is larger than the body, and the rate of head
trauma is high in general types of trauma [1,18].

Physiological Properties

a) While the water content of the brain is 88-90% in
newborns, it is around 75-77% in adults. Therefore, newborns
are more affected by acceleration-deceleration type trauma
[18,19].

b) Newborn skull is more ligamentous than adult skull [1,
19].

c¢)  Achild’s brain has a lower degree of myelination, making

it more prone to diffuse axonal injury (DAI) [18].

d) Resistance to hypertension and hypoxia is lower and the
risk of secondary brain injury is high [20].

e) Patients with open fontanelle and sutures better tolerate

increased intracranial pressure [19].

f)  Subcutaneous adipose tissue is at its highest level,
especially around 9 months. Therefore, it is very difficult to find
peripheral vascular access in small children [20].

Nursing Care of Pediatric Patients with Head
Trauma

Today, the purpose of nursing care is to prevent secondary brain
tissue damage, since there is no specific treatment method for brain
tissue damaged by trauma [21]. The roles of nurses in caring for
a patient suffering from head trauma focus on prevention of head
trauma and acute interventions [22,23].

Nursing care starts at the time of meeting the child for the
first time, usually in the emergency department, the unit where s/
he first presents. In primary and secondary diagnoses of a child, a
clear airway, respiration and circulation should be assessed at first.
Primary evaluation and first interventions in head injury [19,20]:

a. It's ensured that the airway is clear and the spine is
stabilized.

b.  Respiratory pattern and adequacy are evaluated and high
flow oxygen is given by mask.

c.  Circulation and bleeding are evaluated, fluid support is

provided according to the findings of hypovolemia.

d.  Using the Glasgow coma scale, the level of consciousness
and pupil size, symmetry and response to light are evaluated
(Swift neurological examination).

e.  Blood glucose level is monitored and treated [18-20].
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The nursing diagnosis of a child with a head trauma is made
by considering the clinical, laboratory, and family history findings
of the child and the care is planned taking into consideration the
priority order of the problem [20,23].

CSF Drainage and External Ventricular Drainage System

Discharge of CSF using external ventricular drainage and
reducing intracranial pressure reduce the volume of fluid in the
skull. Proper monitoring of external ventricular drainage is vital to
prevent complications [15,18].

Nursing Interventions and Intracranial Pressure

Intracranial pressure monitoring provides objective data
required for patient care. Findings related to paralysis, bleeding
and increased intracranial pressure should be monitored.
Environmental and painful stimuli should be reduced. Normal PaO,,
pCO, should be maintained, airway aspiration should be performed
carefully and normal body temperature should be maintained

[20,23,24].
Patient’s Position

To reduce venous pressure, the head should be kept 20-30
degrees high, midline. Turning the head can block the blood flow
of the jugular vein and increase intracranial pressure. The head
should not be turned suddenly. During intubation, maneuvers of
bending the head or raising the chin should be avoided [15,20,25].

Sedation and Analgesia

Sedation and analgesia prevent cerebral metabolic damage,
reduce cerebral blood volume and intracranial pressure. Thus,
secondary damage is prevented by reducing oxygen consumption.
It is the responsibility of the nurse to monitor the effect and side
effects of the drugs in the patient receiving sedation and analgesia
[23,26].

Epilepsy Prophylaxis

It is reported that 12%-40% of patients with moderate to
severe head trauma have epilepsy seizures within the first seven
days. Newborns and young children are at higher risk for epilepsy
because of very rapid brain development [18,25,26].

Temperature Check

A one degree increase in high fever increases metabolic damage
by 10-13% and causes cerebral vasodilation. Keeping the body
temperature below 38 degrees by using antipyretics prevents
neurological damage. The benefits of therapeutic hypothermia are
still controversial [18,26].

Glucose Check

Hyperglycemia occurs in 38% of children with head trauma
and is associated with poor results in children with a blood glucose
level of less than 200 mg/dl [15,25,26].
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Diet

The calorie need of a child with head trauma increases due
to hypermetabolic conditions, as manifested by fever, increased
oxygen consumption, tachycardia and hyperglycemia. Diet is
vital for maintaining organ functions and recovery in these
children. Malnutrition delays wound healing, increases the risk of
infection, and delays healing. If the child is unconscious, s/he is fed
intravenously [18,25].

Conclusion and Recommendations

Head trauma which causes high mortality and morbidity in
childhood continue to exist as an important health problem in
Turkey and worldwide, as it causes physiological and psychological
conditionsin children. Evaluation oftheinfantasawholeisimportant
for the prevention of any future morbidity. It is very important for
the protection of public health that the factors can be prevented
by intra- and interdisciplinary education and family education.
Preparing appropriate training programs will undoubtedly affect
infant mortality rates and community health positively. In addition,
planning and implementation of appropriate nursing interventions
and patient evaluation to prevent post-trauma secondary brain
tissue damage, early recognition of risk factors will reduce the risk
of mortality and morbidity due to trauma.
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