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Pediatric head traumas: A different perspective
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ABSTRACT

BACKGROUND: We aim to present our series on pediatric head traumas and discuss our results with the current literature.

METHODS: The data of children who underwent treatment for head trauma in our department between 2010 and 2019 were
retrospectively reviewed. Their clinical condition at admission, radiological findings, treatment methods and outcomes were analyzed.

RESULTS: Ninety children underwent treatment for head trauma, 60 of them were male and 30 were female. The mean age was 6.6
years. Linear skull fracture was seen 55 patients, while epidural hematoma in |5 patients. Twenty patients underwent surgical treat-
ment, while 70 patients underwent conservative treatment. No patient died in our series, three patients underwent rehabilitation due
to neurological deficits after discharge.

CONCLUSION: Children were more prone to head trauma, but their mortality was less than the adults. Conservative treatment
should be the first goal, but surgical management should be reserved for children with significant hematoma and declining neurological

conditions.
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INTRODUCTION

Head trauma is an important health issue in the population.
Adults and children may be affected by head traumas. These
injuries may cause different clinical and surgical conditions,
ranging from mild to severe head traumas.[" Although most
of childhood head injuries are minor, many children die or de-
velop permanent disabilities each year from head trauma.?*

The most common causes of head injuries in children are
motor vehicle accidents, falls, assaults, bicycle accidents and
sport traumas. Most serious head injuries in infants younger
than one year old are related to child abuse or abusive head
traumas.B7

Head injuries may cause many symptoms, depending on the
type of injury, its severity and its location on the head. The
child’s neurological symptoms may include: loss of conscious-
ness, headache, dizziness, nausea and vomiting, difficulty
walking, slurred speech, amnesia, seizure and hemiparesis or
hemiplegia.l'2489]

Mild head traumas in children usually do not require any
treatment other than close monitoring for at least 48 hours.
Careful monitoring is very important in children with con-
cussion and the child may need bed rest and to stay out of
sports for a limited time period. In children with serious head
traumas, management protocol depends on the type and se-
verity of head injury, as well as on the location. Sometimes,
the patient needs medical treatment in an intensive care unit,
including antiedema, anticonvulsives, analgesics, and antibiot-
ics if required.I'*'” The aim of medical treatment is to de-
crease the intracranial pressure, maintain the blood pressure
and prevent seizures. Surgery may need for an epidural or
subdural hematoma, or a depressed skull fracture, brain hem-
orrhage or contusion.

The present study aims to present our series of 90 children
who underwent treatment for head trauma. Their clinical
presentation and treatment strategies are summarized and
discussed with the current literature.
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MATERIALS AND METHODS

Ethical approval was obtained for this retrospective study.
The data of pediatric patients (0—18 years) who were admit-
ted and treated for head trauma in our department between
2010 and 2019 were retrospectively reviewed. Demograph-
ic, radiological, clinical and surgical features of the patients
were analyzed. Computed tomography (CT) was used in all
patients for diagnosis. Magnetic resonance imaging (MRI) was
preferred in selected cases with diffuse axonal injury. Surgical
treatment was administered in patients with acute epidural/
subdural hematoma causing intracranial hypertension, de-
pressed skull fractures and open fractures. Other cases were
treated conservatively.

RESULTS

Ninety patients were treated in a |0 year period. Thirty
patients were female and 60 were male. Mean age was 6.6
years (range 0 and 18 years). The causes of trauma were
falls, car accidents, and sport injuries. The most common
diagnosis was linear fracture in 55 cases (Fig. |) and epi-
dural hematoma in 15 patients (Fig. 2). Subdural hematoma
was observed in six children and three of them underwent
surgical treatment. Others were treated conservatively (Fig.
3). Depression fracture was observed in five cases (Fig. 4).
After the diagnosis, surgical treatment was administered in
20 children, while conservative management was applied in
70 cases. There was no mortality in our series, while three
patients were transferred to the rehabilitation unit for neu-
rological deficits. Other patients were discharged without
complication or deficit. The mean follow-up was 17 months
(ranged 3-39 months).

Figure 1. Axial CT scan of a 2-years old male child with the left
temporal linear fracture.
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Figure 2. Axial CT scan of a 12-years old male child with occipital
fracture and acute epidural hematoma. He underwent emergent
evacuation of the epidural hematoma.

C) (b)

Figure 3. Axial CT scan of a 3-years-old child shows left parietal
acute subdural hematoma (a). Three days later, subdural hemato-
ma was spontaneously cleaned with the CSF (b).

reaching to the orbital roof.
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DISCUSSION

We presented the results of 90 children who admitted to our
department with head trauma. Most of them had skull frac-
tures but surgical treatment was applied only in 70 patients.
Conservative treatment was the most preferred method for
children in our series. None of them died after treatment.

Head trauma occurs commonly in childhood. Most children
with head trauma are young and male. In addition, head trau-
ma in children is usually minor and not associated with brain
injury or long-term squeal. However; a small number of chil-
dren who appear to be at low risk after minor head trau-
ma may have a clinically important brain injury. In the USA,
children younger than 14 years of age, traumatic brain injury
(TBI) accounts for approximately 500,000 emergency depart-
ment visits, 37,000 hospitalizations and over 2000 deaths an-
nually.!"! In developed countries, TBI is the most common
cause of death and disability in childhood.!'?

In children, the major challenge for assessment of a mild head
trauma is to determine those young children and infants who
need a neuroradiological study. Today, CT scan is highly sen-
sitive to identify an intracranial lesion that may require acute
intervention.”!3!1 MRl is not useful in the initial management
of head trauma in children because of the longer duration of
MRI than CT scan and it requires full cooperation of child. MRI
can also miss out skull fractures which can be easily detected
by CT scan. In our series, we used CT scans in all cases, but
MRI was mainly preferred to detect diffuse axonal injury.

Pediatric head trauma may be mild, moderate or severe. Mild
trauma is generally associated with minor symptoms, such as a
short loss of consciousness, disorientation or vomiting.['! They
usually have GCS scores of 13 to |5 which measured approx-
imately 30 minutes after the injury. In comparison, patients
with moderate trauma generally have an initial GCS scores
between 9 and 12, whereas patients with severe trauma have
GCS scores <8. Concussion can be defined as trauma-induced
brain dysfunction without any structural injury on standard
neuroradiology. Brain injury may occur following a minor
head trauma because rotational acceleration-deceleration of
the head generates shearing forces that cause mechanical dis-
ruption of nerve fibers, resulting in diffuse axonal injury.l"¢!!
This condition can only be detected by MRI scan.

Head trauma may produce hematoma in the child’s brain.
These hematomas are epidural, subdural or intraparenchy-
mal. Epidural hematomas typically arise from a direct blow
resulting in a linear fracture that cross the branches of middle
meningeal artery or dural venous sinuses, but may also oc-
cur without an associated fracture in a significant number of
children. Early diagnosis and treatment is crucial for epidural
hematoma.l'>-""] Binder et al.®! reviewed 41| pediatric patients
with traumatic epidural hematoma and they concluded that
age, severity of trauma and neurological status are the main
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factors affecting the outcome of acute epidural hematoma in
children. In our series, linear skull fracture was detected in
55 patients, while epidural hematoma in 15 patients, 13 of
them underwent surgical treatment. None of them died after
surgery. Gekat et al.l'! reviewed 56 cases of epidural and 38
cases of subdural hemorrhage and they showed that subdural
hematoma is more common in young children and mostly the
result of a suspected abuse in children under two years of
age. Subdural hematomas may also be seen in children with
head trauma. Sometimes, abusive traumas may present with
subdural hematoma or hygroma. Subdural hematomas usually
require surgery, but rapid spontaneous resolution may also
occurl'® In our series, subdural hematoma is less frequent
and observed in six patients. There was no suspicion of abuse
in our cases. Three of them underwent early surgical evacu-
ation. One patient with acute subdural hematoma was im-
proved within three days with conservative treatment.

Abusive head trauma, also known as a shaken baby syndrome,
is one of the most common subtypes of nonaccidental trau-
ma and is a leading cause of traumatic brain injury in young
children.’] Understanding the common patterns of abusive
head injury can help increase diagnostic accuracy both by in-
creasing recognition of injuries with high specificity for AHT
and by avoiding unwarranted concern in patients with con-
cordant injury patterns and clinical history.? In our series,
we not encountered any abusive head trauma.

Astrand et al.2l reported new evidence-based guidelines for
the initial management of head trauma in the paediatric popu-
lation and their guidelines to include criteria for selecting chil-
dren for CT scans, in-hospital observation or early discharge,
and suggestions for monitoring routines and discharge advice
for children and guardians. This guideline separate mild head
trauma patients into high-, medium- and low-risk categories,
favouring observation for mild, low-risk patients as an at-
tempt to reduce CT scans in children.

The limitation of our study is the retrospective nature and a
small number of patients. In addition, there was a statistical
study for the comparison of our outcomes.

Conclusion

Children have unique anatomic and physiologic properties,
and head trauma is an important clinical condition in children.
It should always be managed seriously and appropriate treat-
ment methods should be applied.
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AMAC: Pediyatrik kafa travmalari galismamizi sunmak ve sonuglarimizi giincel literatlirle tartismaktir.

GEREC VE YONTEM: 2010 ve 2019 yillari arasinda klinigimizde kafa travmasi nedeniyle tedavi géren cocuklarin verileri geriye déniik olarak ince-
lendi. Bagvuru sirasindaki klinik durumu, radyolojik bulgular, tedavi yontemleri ve sonuglari analiz edildi.

BULGULAR: Doksan gocuk kafa travmasi nedeniyle tedavi edildi, bunlarin 60’1 erkek, 30’u kiz idi. Yas ortalamasi 6.6 idi. Elli bes hastada lineer
kafatasi kirigi, |5 hastada epidural hematom goriildii. Yirmi hastaya cerrahi tedavi uygulandi, 70 hastaya konservatif tedavi uygulandi. Calismamizda
higbir hasta kaybedilmedi, li¢ hastaya taburcu olduktan sonra nérolojik defisit nedeniyle fizik tedavi ve rehabilitasyon uygulandi.

TARTISMA: Cocuklar kafa travmasina daha eriskinlere gére yatkindir, ancak mortalite yetiskinlerden daha azdir. Konservatif tedavi ilk hedef olmali,
ancak 6nemli boyutlarda hematomlu ve kétiilesen nérolojik tablosu olan ¢ocuklar igin cerrahi tedavi distindlmelidir.

Anahtar soézciikler: Cerrahi; cocuk; kafa travmasi; sonug.

Ulus Travma Acil Cerrahi Derg 2020;26(5):765-768

768

doi: 10.14744/tjtes.2020.24287

Ulus Travma Acil Cerrahi Derg, September 2020, Vol. 26, No. 5


https://doi.org/10.2176/nmc.ra.2016-0191
https://doi.org/10.3928/19382359-20190422-03
https://doi.org/10.1016/j.jss.2018.09.040
https://doi.org/10.1056/NEJM199806183382507
https://doi.org/10.1159/000120718
https://doi.org/10.3171/2018.7.PEDS18263
https://doi.org/10.1016/j.otsr.2016.06.003
https://doi.org/10.3171/2018.6.PEDS1813
https://doi.org/10.1111/ped.13946
https://doi.org/10.3171/jns.1988.68.3.0409
https://doi.org/10.1097/pq9.0000000000000147
https://doi.org/10.1007/s00268-019-05041-8
https://doi.org/10.1159/000455925
https://doi.org/10.1159/000501043
https://doi.org/10.1007/s00414-018-1889-2
https://doi.org/10.1093/neuros/nyz076
https://doi.org/10.1007/s00381-015-2910-4
https://doi.org/10.2214/AJR.16.17602
https://doi.org/10.1186/s12916-016-0574-x



