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ABSTRACT
INTRODUCTION: In this study, we aimed to reveal the cranial computed tomography (CT) results of paediatric head trauma cases taken in our hospital and what clinical variables might be related to pathology in
cranial CT.

MATERIAL AND METHODS: Age, gender, glasgow coma scale (GCS), open or suspicious skull fracture, vomiting ≥ 2, retrograde amnesia ≥ 30 minutes, the detailed mechanism of injury and CT findings (if CT is available)
were evaluated.

RESULTS: 66 of the cases were female (35.7%) and 119 were male (64.7%). The ages of the patients vary between 0 and 16 and the average age is 6.76. 108 (58.4%) of the patients had admitted to the hospital with
traumas resulted from falling. 33 (17.8%) of them were passengers of a four-wheeled vehicle and 15 (8.1%)
were had been crashed with a four-wheeled vehicle.

CONCLUSIONS: In paediatric head traumas, falls and traffic accidents are in the first place and the measures
taken in this regard should be increased.
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INTRODUCTION
Paediatric head injuries are still important today. It is
one of the highest causes of mortality and morbidity
in paediatric traumas and seen commonly despite the
use of special facilities with developing technologies
for children such as special playgrounds, protective
equipment against potential domicile accidents, and

child safety seats providing the least damage during
a traffic accident [1, 2]. Especially, in underdeveloped and developing countries, traumas are among
the leading causes of death among the young population and more than half of these deaths result
from head traumas [3]. In severe cases, head traumas
with mortality up to 70% have been reported as
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150–200/100.000 between 1 and 14 years old, and
550/100.000 in the 15–24 age group. Most of these
head traumas (89.1%) are minor head traumas [4–6].
Computed tomography (CT) is recommended as
the first imaging method to be performed in patients with severe head injuries without discrimination of children or adults [1]. In minor head traumas,
it is recommended only in the selected patient group
due to its cost and high dose radiation exposure [2,
7]. In the group of patients with minor head trauma, the rate of detection of pathological findings in
cranial CT is between 4–8%, and only a small part
of these pathologies results in mortality. However,
despite these scientific explanations, physicians keep
the cranial CT imaging threshold recommended in
the guides low due to fear of malpractice, unwillingness to take a risk and easy accessibility [8, 9].
In this study, we aimed to reveal the cranial CT
results of paediatric head trauma cases taken in our
hospital and what clinical variables might be related
to pathology in cranial CT. We gathered all the findings under a single roof, as malpractice cases may
exist even in the mildest and the least life-threatening pathologies seen in cranial CTs.

Table 1. Injury mechanisms of the patients

Frequency Percent
Driver in motor vehicle (4 wheels)

1

0.5

Occupant in motor vehicle (4 wheels)

33

17.8

Pedestrian stuck by motor vehicle
(4 wheels)

15

8.1

Pedestrian struck by motorcycle
(2–3 wheels)

2

1.1

108

58.4

Assault (by fist, push or shake)

7

3.8

Assault by hard object

6

3.2

Hard object fallen onto head

3

1.6

Head crash onto hard object

6

3.2

Animal attack

4

2.2

Fall accident

Table 2. GCS scores and pathological findings ratio
in CT scan

CT scan + for
pathological finding

CT scan — for
pathological finding

GCS 15

60 (33%)

102 (67%)

GCS 13–14

11 (100%)

0 (0%)

GCS < 13

12 (100%)

0 (0%)

CT — computed tomography; GCS — glasgow coma scale

MATERIAL AND METHODS
The medical records of 185 paediatric patients
who were 16 years of age or younger with head
traumas admitted to a secondary care center from
June 2016 to December 2016, were assessed. Age,
gender, glasgow coma scale (GCS), open or suspicious skull fracture, vomiting ≥ 2, retrograde amnesia ≥ 30 minutes, the detailed mechanism of injury
and CT findings (if CT is available) were evaluated.
All head CT scans were performed based on the
combined decision reached by at least one general
practitioner and one emergency specialist in the ER.
This study was approved by the institutional ethics
committee, which waived informed consent owing
to the retrospective study design.
All statistical calculations were performed
with SPSS 23.0 (SPSS for Windows, Chicago, IL,
SA). The continuous variables were expressed as
mean ± standard deviation and the categoric variables were defined as percentages (%).

RESULTS
Our study included 185 paediatric head trauma patients admitted to our hospital on the specified
22

dates. Of these patients, 66 were female (35.7%)
and 119 were male (64.7%). The ages of the patients vary between 0 and 16 and the average age is
6.76 (standard deviation is 4.359).
Of those patients, 108 (58.4%) had admitted
to the hospital with traumas resulted from falling.
33 (17.8%) of them were passengers of a fourwheeled vehicle and 15 (8.1%) were had been
crashed with a four-wheeled vehicle. Those were
the most frequent three reasons of hospitalization.
Injury mechanisms of the patients are classified in
Table 1.
Pathology was detected in cranial CT in all
(n = 23) paediatric head trauma patients with Glasgow Coma Scale 14 and below. In the patients that
GSK was evaluated as 15, the rate of detection
of pathological findings was GKS 13–14 and was
found to be significantly lower than those with and
GKS < 13 (p < 0.001). However, in 33% of patients
evaluated clinically as GKS 15, appearance pathological findings in cranial CT is a point that should be
emphasized (Table 2).
In all of the patients with open skull injuries (n-2),
vomiting (n-17) and suspected skull fracture (n-8),
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Table 3. Clinical findings and CT imaging rates of the patients

CT (+)

CT (-)

P value

Open skull fracture
(-)
(+)

81 (44.3%)
2 (100%)

102 (55.7%)
—

0.200

Vomiting
(-)
(+)

66 (39.3%)
17 (100%)

102 (60.7%)
—

< 0.001

Suspicious skull fracture
(-)
(+)

75 (42.4%)
8 (100%)

102 (57.2%)
—

Retrograde amnesia > 30 min
(-)
(+)

55 (35.5%)
28 (93.3%)

100 (64.5%)
2 (6.7%)

0.001

<0.001

CT — computed tomography

pathological findings in cranial CT was detected.
However, in open skull injuries, there was no statistical difference between the patients with pathology on cranial CT and the group without detection
(p: 0.2). There is a statistical difference between
patients with vomiting and suspected skull fracture
and patients with pathology in cranial CT and those
not detected (p; < 0.001 and 0.001, respectively). In
patients with vomiting and suspected skull fracture,
there is a statistical difference between patients with
and without pathology in cranial CT (p; < 0.001 and
0.001, respectively). Retrograde amnesia was detected in 30 patients and 28 (93.3%) of these patients
had pathological findings on cranial CT and there
was a statistical difference between both groups
(p; < 0.001). In addition, when retrograde amnesia
is evaluated with other findings, the rate of vomiting
was found to be higher in patients with retrograde
amnesia (p = 0.03).
Clinical findings and CT imaging rates of the
patients are presented in Table 3.
When patients were separated by two age limits,
the rate of pathological findings in cranial CT was
found to be similar between those below 2 years old
and those above.

DISCUSSION
In the world also by including the developed countries, traumas are one of the most common causes
of mortality and morbidity [10]. Among traumas, the
head trauma is only itself responsible for 1/3 of mortalities. In our study, in the children with the head
trauma, the ratio of the boys to the girls was found
to be 1.8/1. This rate is lower than that of adults

which were observed as 2.49/1–2.57/1 [11]. Boys
are more active and keen on dangerous games and
activities compared to the girls, which can explain
this difference. The growing gap of the difference in
the advanced age period is explained by a more active lifestyle, more work in the heavy industry due to
industrialization and more presence in an open environment [11]. The most common complaint among
our patients is a motor vehicle accident and falling.
Admission reasons of our patients show similarity
to the cases in the literature [12]. However, assault,
which takes the third place as the cause of head
traumas in adults, forms a very small part in paediatric head trauma [13]. This is because assault is more
frequently seen in the adult patient group. The fight
in the paediatric patient group is generally seen as
pushing. It is common for patients with open skulls
to have pathology in cranial CT. In the presence of
a visible cranial pathology, cranial CT imagining is to
investigate the presence of another pathology that is
not visible below [14, 15]. We think that there does
not exist any difference between the patients that
pathological findings were observed or not in the
cranial CT statistically because this pathology was
rarely observed in our patient group. In terms of head
trauma, vomiting is an important finding and stimulates the clinician. In imaging guidelines for head
traumas, vomiting depending on the number or not
is considered an indication (16–18). In the study
in which 19.920 paediatric patients were analysed,
including studies examining paediatric head traumas
such as PECARN, CATCH and CHALICE CDRs, vomiting showed the possibility of pathology detection in
CT imaging around 44% [17, 19, 20]. The reason of
being so high in our study is that vomiting was ob-

www.journals.viamedica.pl

23

Disaster and Emergency Medicine Journal 2021, Vol. 6, No. 1

served in the severe cases. Another explanation may
be that nausea and vomiting in patients with minor
head traumas were neglected. Amnesia finding is
a finding that indicates the presence of pathology
in patients with head trauma and is seen only itself in moderate-risk patients. Retrograde amnesia is
important because it decreases the reliability in the
patient’s history of trauma and can also be a finding
of brain damage and constitutes an indication for
cranial CT imagining [21]. In our study, pathology
was found in cranial CT in most of the patients with
retrograde amnesia. This is compatible with the studies in the literature and the recommendations of the
guidelines and supports cranial CT imagining in children having head trauma with retrograde amnesia
alone itself [21]. Vomiting in patients with retrograde
amnesia is statistically significant and normal for two
findings of head trauma accompany each other. The
clinician’s suspicion following the anamnesis and
the examination is a result of his experience, and this
suspicion helps to diagnose many diseases. Findings
such as a battle sign, raccoon eye or hemotympanum in head traumas have been shown to be related
with a skull base fracture in the literature [14, 22].
Apart from this, physical examination findings such
as staging of the skull are especially important in
suspicion of abuse [22]. Pathology is an important
result in cranial CTs taken in paediatric patients in
head traumas, which are considered to be suspicious
skull fractures after anamnesis and examination by
physicians. The importance of taking amnesia and
acquiring examination skills in the training of physicians has been demonstrated with this study. The detection of pathology in cranial CT results after head
trauma in the age group under two years and above
made us think that physicians should be vigilant in
two issues [23]. First of all, the symptoms and findings of children under 2 years of age, who cannot
speak or express themselves, should not be ignored
or underestimated [21, 24]. Secondly, if cranial CT
imagining is not or cannot be performed in children
under two years old, the family should be informed
in the most appropriate way and emergencies should
be explained. Otherwise, both the increasing number
of unnecessary hospital applications and malpractice
cases are inevitable [12].

regard should be increased. There are many guidelines used in paediatric head traumas, and findings
such as low GKS, retrograde amnesia, vomiting, suspicious skull fracture and open skull are important.
Attention should be paid to the signs and symptoms
in children under 2 years old and physicians should
be trained in anamnesis-examination.
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