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Abstract
Head injury in children is one of the most frequent reasons for emergency consultations and hospitalization world-
wide. Most of these children sustain minor head traumas with no clinical sequel. Despite its high incidence in 
clinical practice, minor head trauma has not been precisely defined. Different authors use different criteria, based 
on the Glasgow Coma Score, the results of imaging studies or clinical signs or symptoms. There is also no uniform 
management policy for children with minor head trauma. These discrepancies in definition and procedure pre-
clude objective assessment of treatment outcomes and comparative analyses of pediatric trauma centers. For these 
reasons, there is an urgent need to develop a uniform definition of minor head trauma in children, which should 
be established by a panel of experts in pediatric surgery, neurosurgery and emergency medicine. This definition 
should provide a basis for a uniform treatment model for use in the routine clinical practice of every physician 
dealing with young patients (Adv Clin Exp Med 2010, 19, 6, 661–668).
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Streszczenie
Uraz głowy u dzieci jest najczęstszą przyczyną konsultacji podczas ostrego dyżuru i hospitalizacji na całym świecie. 
Większość dzieci doznaje lekkiego urazu głowy bez istotnych konsekwencji klinicznych. Mimo iż lekki uraz jest 
tak istotnym problemem klinicznym, nie został do dziś jednoznacznie zdefiniowany. Różni autorzy posługują się 
różnymi definicjami opartymi na skali Glasgow, wynikach badań obrazowych lub na objawach podmiotowych 
lub przedmiotowych. Brakuje również jednorodnego schematu postępowania diagnostycznego u dzieci z lekkim 
urazem głowy. Różnice w definicji i wynikające z nich różnice w sposobach postępowania nie pozwalają na obiek-
tywną ocenę wyników leczenia lekkich urazów głowy u dzieci i dokonania analizy porównawczej między różnymi 
ośrodkami traumatologii dziecięcej. Z tego względu istnieje pilna konieczność opracowania jednolitej definicji 
lekkiego urazu głowy u dzieci. Taka definicja powinna zostać ustalona przez panel ekspertów z chirurgii dziecięcej, 
neurochirurgii i medycyny ratunkowej, tak aby stworzyć jednolity model postępowania mogący znaleźć zastoso-
wanie w codziennej praktyce klinicznej wszystkich lekarzy zajmujących się leczeniem dzieci (Adv Clin Exp Med 
2010, 19, 6, 661–668).

Słowa kluczowe: lekki uraz głowy, dzieci, tomografia komputerowa.

Adv Clin Exp Med 2010, 19, 6, 661–668 
ISSN 1230-025X

EDITORIAL
© Copyright by Wroclaw Medical University

Trauma is a leading cause of morbidity in the 
pediatric population. It encompasses a wide spec-
trum of injuries affecting various body regions, 
anatomical systems and organs. Head trauma is un-
doubtedly one of the most frequent traumatic events 
in the pediatric age groups. A child whose system 
of motor coordination is still maturing is especially 
susceptible to trauma in an era of rapid technologi-
cal progress. Early childhood is characterized by 
a unique variety of movement forms and physical 

activities. Excessive excitability, an immature system 
of coordination, anatomical features including large 
head size and mass and a high center of body grav-
ity, along with characteristically childish “disatten-
tion”, are responsible for a higher incidence of head 
trauma than in the adult population [1]. According 
to the National Pediatric Trauma Registry in the 
USA head trauma constitutes more than 25% of all 
cases of pediatric trauma (categorized by principal 
anatomic diagnosis) and has a mortality rate of 10%. 
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Due to its high incidence both as an isolated event 
and in association with injuries of other anatomical 
areas, it is a major clinical problem. Pediatric head 
trauma is one the most frequent reasons for emer-
gency medical consultation and hospitalization 
regardless of geographic area. In the Unites States, 
around 400,000 children are referred every year to 
emergency departments because of head trauma, 
with 95,000 subsequent hospital admissions [2]. In 
the UK the number of emergency referrals has been 
estimated at 500,000 a year [3]. An epidemiological 
study by German surgeons indicates that pediatric 
head trauma is responsible for 330 hospitalizations 
per 100,000 inhabitants [4]. In Poland, an epide-
miological survey of hospital morbidity carried out 
in 1991 showed that 158,400 children aged between 
0 and 19 years were admitted due to head injuries 
and cranial fractures – a frequency estimated at 
197/100,000 [1]. All these numbers highlight the 
clinical scale of the problem of head trauma in the 
pediatric population. 

Head injury is a general term for a wide spec-
trum of pathomorphological changes in the central 
nervous system occurring as a result of external fac-
tors. In most children referred to emergency care 
with head injuries, minor trauma is diagnosed, with 
no clinical sequel and late morbidity. A number of 
patients, however, sustain major injuries that require 
emergency neurosurgical intervention and extensive 
medical assistance. According to epidemiological 
studies, 5% of pediatric head injuries are fatal, with 
death often occurring shortly after the primary acci-
dent [1, 2]. Such a wide clinical spectrum of head in-
juries makes clinically oriented classification criteria 
indispensable for diagnostic and therapeutic man-
agement. In cases of severe or moderate head trauma, 
it is obvious that such a patient should be referred 
to a pediatric neurosurgical center with immediate 
access to the necessary diagnostic and therapeutic 
facilities. Such a policy aims at early identification 
of those patients with intracranial complications of 
trauma requiring emergency medical and surgical 
management [5–7]. Unfortunately, in cases of minor 
head injury in children, clear and uniform manage-
ment guidelines have not been established. Different 
centers of pediatric traumatology and neurosurgery 
have striking differences in management policies for 
minor pediatric head injury. The data provided in 
the medical literature dealing with this subject are 
therefore difficult to interpret objectively. 

The Epidemiology  
of Minor Trauma 
Minor head injury accounts for the majority of 

emergency ward admissions and hospitalizations 
for head trauma worldwide. Its relative frequen-

cy among all patients with traumatic head injury 
ranges from 49% to 88%, but these data refer to 
various age groups and include adult patients as 
well [8]. Unfortunately, very few epidemiological 
studies on minor head trauma in children have 
been published. In a study of 22,772 children pre-
senting to the emergency departments of ten hos-
pitals northwest England between 2000 and 2002 
with any severity of head injury, 96.6% of them 
had a score of 15 on the Glasgow Coma Scale 
(GCS) upon admission, although the authors do 
not use the term minor in their report [9]. In 2006 
Hilger undertook a prospective study of patients 
with isolated closed head injury in a district hos-
pital in Grudziadz, Poland, and in the group of 
987 children found minor trauma in 98% of the 
cases [1]. In a similar prospective study on head 
injury performed by Hahn and McLone in 1993, 
the incidence of minor injury among 937 children 
was 84% [10]. In 1995 Stein and Doolin reviewed 
12,809 cases of children with closed head injury 
seen at a referral pediatric trauma center in Cam-
den, USA; 98.4% of them presented with scores of 
14 or 15 on the GCS [11]. A prospective cohort 
study of patients under 18 years with head trauma 
in 25 North American emergency departments 
treated between June 2004 and March 2006 re-
vealed that among 43,399 children, 42,412 (97.7%) 
had 14 or 15 GCS points [12]. Regardless of how 
minor head trauma is defined in any given study, it 
seems that most children presenting to emergency 
departments because of head trauma had maximal 
GCS scores. Although population-based studies 
of children are too scarce to permit an objective 
conclusion regarding the true incidence of minor 
head trauma, it is obvious that it is a major clinical 
problem. Unfortunately, the lack of a precise defi-
nition of minor head trauma is a major drawback 
in any detailed review of its epidemiology, since 
different authors use different criteria. 

Definitions  
of Minor Head Trauma
There is hardly any medical condition with 

such inconsistent terminology throughout the lit-
erature as minor head trauma. Numerous papers 
on minor head injury in children have been pub-
lished in recent decades. Most of the authors focus 
on the clinical aspects and present their own man-
agement algorithms [9, 10, 13, 14]. It is, however, 
surprising to see what widely differing definitions 
of minor head trauma exist. Since its introduction 
in 1984 by Teasdale and Jennet, the Glasgow Co-
ma Scale (GCS) has been used in clinical practice 
worldwide to determine the severity of head injury. 
It ranges from 3 to 15 points and serves the clinical 
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assessment of three parameters: motor reaction, 
verbal response and eye movement. For children 
under two years old, a modified Children’s Coma 
Scale has been introduced, based on the assump-
tion that the GCS cannot assist in the objective 
evaluation of patients too young to react the same 
way as older ones. Patients with GCS scores be-
tween 3 and 8 are usually classified as suffering se-
vere trauma. GCS scores between 9 and 12 reflect 
moderate trauma. Minor trauma is characterized 
by GCS scores of 13 to 15 [1, 2, 15]. Such a simple 
definition has been used in many pediatric trauma 
centers. Many authors include only those patients 
with 15 GCS points in the clinical group of minor 
trauma, while more liberal authors also include 
children with 14 or even 13 points [10, 16–19]. 

Some authors claim the GCS has little valid-
ity and sensitivity at its upper end in an objective 
determination of trauma severity. Accordingly, 
in many trauma centers other clinical parameters 
have been included as criteria for the classification 
of minor head trauma. Loss of consciousness is 
frequently considered an important symptom that 
is helpful in categorizing the injury. In some cen-
ters patients who have sustained head trauma with 
loss of consciousness – regardless of its duration – 
are excluded from the minor-injury group [1, 15]. 
In other trauma departments loss of consciousness 
shorter in duration than a certain period in min-
utes is indicative of a minor injury. However, the 
literature indicates that there are great discrepan-
cies in clinical practice regarding this parameter, 
with the accepted duration of loss of consciousness 
ranging from one minute to as much as 30 min-
utes [11, 20–22]. Some authors are very restrictive 
in their categorization of mild injuries, including 
only patients with non-violent traumas, no loss of 
consciousness, no vomiting, no clinical or radio-
graphic evidence of skull fractures and with nor-
mal neurological features [11, 15, 18]. With the 
introduction of computed tomography into rou-
tine clinical practice, the results of imaging studies 
have been incorporated as factors determining the 
severity of head trauma in many centers, especially 
in North America. In many centers, a Glasgow Co-
ma Score equal of 15 with a normal CT head scan 
upon admission to the emergency unit serve as 
reliable parameters of minor injury to the central 
nervous system and dictate the course of clinical 
management [13, 16, 17]. 

Taking into account the high frequency of 
minor head injuries, the American Academy of 
Pediatrics (AAP) developed clear evidence-based 
parameters for classifying a head injury as minor. 
The AAP’s Committee on Quality Improvement 
defined minor head injury in children aged 2 years 
or more as an injury associated with a normal 

mental state during the initial examination, with-
out focal neurologic findings and without physi-
cal signs of skull fracture. According to the AAP’s 
definition, children with minor head trauma may 
have experienced temporary loss of conscious-
ness lasting less than one minute, may have had 
a seizure immediately after the injury, may have 
vomited and may have exhibited headache and 
lethargy immediately after the traumatic event 
[21]. Surprisingly, this concise and clear definition 
of minor head trauma has not found uniform ap-
plication in North American trauma centers. 

Minor injury is the general term describing 
the less severe end of a wide spectrum of CNS in-
juries. Data from the literature indicate that some 
authors further differentiate patients with minor 
injuries into two clinical groups, distinguishing 
between mild/minimal injuries and minor inju-
ries. Lavalle and Show include children with a GCS 
score of 13–15 and a loss of consciousness and/or 
post-traumatic amnesia in the category of minor 
head trauma. Those with maximal GCS scores and 
without clinical signs and symptoms such as loss 
of consciousness, amnesia, seizures and/or focal 
neurologic abnormalities are designated patients 
with minimal head trauma [18]. Other authors 
use the term “minimal head injury” only in cases 
of a GCS score of 15 and a normal CT head scan 
[17, 23]. Similarly, Stein and Doolin regard a GCS 
score of 15 and no loss of consciousness or post-
traumatic amnesia as the clinical criteria of mini-
mal injury; injuries associated with a GCS score of 
14 or 15 and a loss of consciousness for less than 
five minutes, or amnesia, or impaired alertness or 
memory are described by these authors as mild. In 
accordance with these definitions, among 10,272 
patients reviewed during a 7-year period, they 
identified 92.9% of the children as having minimal 
head trauma and 5.4% as mild injury [11]. 

The various definitions cited above reflect the 
discrepancies among authors representing differ-
ent pediatric trauma or surgical centers. Papers 
focused on adult patients have been excluded, but 
it must be stressed that their inclusion would only 
add more confusion and discrepancies [15]. In the 
literature the terms “mild” and “minor” are fre-
quently used loosely, and this fact must be taken 
into account. Considering that the term “concus-
sion” is also used interchangeably with “mild head 
injury” in the medical community and professional 
literature, one must acknowledge the lack of preci-
sion in the medical language used to describe of 
one of the most common conditions in children. 

The most important aspect of any clinical re-
port on minor head trauma is the identification of 
risk factors for serious complications. Considering 
the range of various criteria, there is no possibility 
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of undertaking this task, which is vitally important 
from the clinical point of view. It is simply impos-
sible to apply the same clinical protocol for the di-
agnostic management of patients with a GCS score 
of 13 and loss of consciousness, and for children 
with 15 GCS points and no loss of consciousness. 
The sequel of traumatic brain injury in these two 
totally different groups of patients will always be 
different, but keeping the same definition of minor 
head injury for such distinct patient populations 
might obscure these differences. Stein and Doolin, 
in their retrospective analysis of mild and minor 
head injury, noted intracranial complications in 
0.6% of the patients from the former group and 
11.9% in the latter [11]. Simon et al. reported in-
tracranial complications in minor head injuries in 
21% of those assessed initially at 14 GCS points 
of GCS, and in 14% in the group with GCS scores 
of 15 [14]. Hahn and McLone, analyzing a group 
of 791 children with minor injuries defined by 
GCS scores of 13–15, noted intracranial pathol-
ogy in 13.5% of them. More detailed analysis re-
vealed that for those with a maximal GCS score, 
the incidence of intracranial pathology was 7.1%; 
for patients with 14 GCS points it was 9.7%; and 
for children with 13 GCS points it was 13.6% [10]. 
Mitchell et al. noted a very low rate of complica-
tions in minor head injury defined by GCS score 
more than 12 [16]; in their group of 401 children, 
it was 1.4%. Adams et al. could not find any seri-
ous complication in 1033 patients reported in the 
National Trauma Registry with 15 GCS points 
and a normal CT scan on admission [17]. Dun-
ning et al. noted abnormalities in CT scans in only 
1.2% of 22,722 patients recruited for a prospective 
study [9]. Kupperman et al., in their very exten-
sive study of 42,212 children with head trauma, 
reported a very low incidence of brain injury seen 
on CT: 8.1%. Only 0.9% of them had a clinically 
important lesion and eventually required neuro-
surgical intervention [12]. Many authors point to 
altered states of consciousness as a major indicator 
of intracranial complications among patients with 
minor head injuries. Schunk et al. showed that loss 
of consciousness led to a nearly two-fold increase 
in the rate of brain injury among children with mi-
nor injuries [24]. Hahn and McLone regard loss of 
consciousness as a clear indication for computed 
tomography in every child with such an injury 
[10]. There is however a group of authors who have 
reported very different findings for minor head in-
jury in children. Mitchell et al., Adams et al. and 
Roddy et al. do not consider loss of consciousness 
a clinical indicator of high-risk trauma as long as 
the initial neurologic examination and head CT 
do not reveal any abnormality [13, 16, 17]. Rivara 
et al. and Wang et al. found that the incidence of 

intracranial complications in head trauma was 
similar among patients with and without loss of 
consciousness after the traumatic event [19, 22]. 
Da Dalt et al. noted that loss of consciousness is 
not an indicator of intracranial complications [25]. 
Similar discrepancies can be found in the literature 
regarding other clinical signs and symptoms in 
children with minor head injury, such as vomit-
ing, seizures, post-traumatic amnesia or headache. 
Hahn et al. showed in their report that in children 
presenting with seizures the rate of complications 
was twice as high as in those without seizures. On 
the other hand, seizures occurred with similar fre-
quency in clinical groups assessed by GCS scores 
of 13, 14 and 15 when these groups were reviewed 
separately [10]. Stein and Doolin regard seizures 
as an unequivocal risk factor and a clear indicator 
for hospitalization or CT [11], whereas the authors 
of the American Academy of Pediatrics report do 
not regard brief loss of consciousness (less than 
one minute), seizures occurring immediately after 
the trauma, headache or vomiting as contraindica-
tions for home observation by reliable caregivers 
[21]. Persistent vomiting is regarded as a risk fac-
tor by Stein and Doolin [11]. Similarly, other au-
thors regard recurrent episodes of vomiting occur-
ring after minor head injury as a clear indicator for 
CT or temporary clinical observation [9, 12, 23].  
Others present the opinion that vomiting is not 
associated with a higher risk of any intracranial 
complication [21, 26]. 

All the data cited above unambiguously reflect 
how wide the category of minor head injury is in 
the literature. The lack of a precise definition is 
undoubtedly the major source of such confusion. 
Taking only the Glasgow Coma Score into consid-
eration, it is obvious that the prognosis is different 
for children with 13, 14 or 15 points. Different cri-
teria mean that guidelines for the management of 
minor CNS injury in various pediatric centers vary 
significantly. To some extent these discrepancies 
arise from various emergency medicine organiza-
tions in different countries or geographical areas 
worldwide. In most European countries children 
with uncomplicated head trauma are referred to 
the emergency departments of district pediatric 
hospitals or general hospitals, and are reviewed 
by a trauma team or pediatric surgical staff. In 
countries with a high number of trained neurosur-
geons, such as Japan and the USA, it is possible for 
patients to be referred directly to a neurosurgical 
unit with constant access to all diagnostic facilities 
[5, 8]. In Poland, it is nearly always the case that 
a child with head trauma is referred to a depart-
ment of pediatric surgery. It is therefore a pediatric 
surgeon who deals with most cases of minor head 
injury, not a neurosurgeon [1, 26, 27]. Accepting 
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this model will probably explain the fact that Man-
dera et al. and Nowosławska et al., both represent-
ing pediatric neurosurgical departments, reported 
a very high incidence of intracranial complications 
in children with minor head trauma. The former 
group of authors noted intracranial hemorrhage 
as a sequel of minor head injury defined by GCS 
scores of 13–15 in 40% of such patients, with sur-
gical intervention necessary in 56% of them [28]. 
Similarly, 30% of the children with minor head 
trauma reported by the latter group of neurosur-
geons required surgery [29]. Such high incidences 
of complication in minor head trauma in children 
is surprising, especially when compared with clini-
cal reports on this topic whose authors are pediat-
ric surgeons. Pediatric surgeons from Wroclaw and 
from Grudziadz carried out retrospective analyses 
of large groups of consecutive patients with mi-
nor head trauma defined by normal neurologi-
cal status and maximum Glasgow scale scores on 
admission, and did not report any complications 
requiring operative treatment [20, 26]. Such a dis-
crepancy may be explained by the fact that defini-
tions of minor head injury are inconsistent, and 
the inclusion of patients with GCS scores of 13 and  
14 dramatically changes the clinical results. It also 
seems that neurosurgeons and pediatric surgeons 
report totally different clinical groups of children 
even when they use the same definition of injury. 

That patients with any neurological abnormal-
ity or a lengthier loss of consciousness are referred 
to neurosurgical units, while children with an 
absolutely normal neurological status during the 
initial examination in the trauma center remain 
under the care of pediatric surgeons. 

Management  
of Minor Head Injury 
The main objective of diagnostic management 

in children with head injury is to identify a po-
tentially dangerous complication of the traumatic 
accident in order to undertake early surgical in-
tervention. In cases of minor head trauma there 
is no uniform policy, and the major differences 
between trauma centers should again be empha-
sized. Historically, skull X-rays were a diagnostic 
study performed in all children. With the intro-
duction of CT scans into routine clinical prac-
tice the role of X-rays has changed. Most authors 
now question the clinical significance of conven-
tional radiography, pointing to its low diagnostic 
value [2, 30, 31]. In Poland skull X-rays are still 
ordered in many patients, although a growing 
body of clinical evidence confirms that they do 
not provide clinically useful information, even for 

detecting skull fracture [32]. Since the 1980s CT 
has been the diagnostic gold standard in patients 
with head injury. The role of CT in minor trauma 
has been the subject of numerous clinical studies, 
and different authors’ opinions vary significantly. 
In many trauma centers in North America, head 
CT is regarded as an obligatory diagnostic study 
in all children who sustain minor head trauma, 
regardless of their clinical symptoms. When no 
abnormality is detected, patients with no neuro-
logical signs on physical examination may be dis-
charged home [13, 16, 17]. Some authors present 
more specific indications for CT in minor head 
trauma in children. In many centers CT is indicat-
ed when a patient presents with clinical symptoms 
or signs regarded as risk factors [11, 14, 23]. Loss 
of consciousness, GCS score less than 15 points, 
post-traumatic amnesia, clinical evidence of skull 
fracture or clinical deterioration are the most fre-
quent indicators for emergency CT. Tecklenburg 
and Wright suggested that low-risk patients with 
no neurological signs can be discharged without 
imaging studies. For those in the intermediate risk 
group, presenting with headache, vomiting, post-
traumatic amnesia, loss of consciousness and/or 
seizures, head CT and hospitalization is the most 
appropriate option [23]. In their extensive clinical 
study of more than 22,000 patients, Dunning et al. 
concluded that CT is required when loss of con-
sciousness lasted more than five minutes, when 
the patient presents with abnormal drowsiness or 
seizure, has vomited more than three times after 
the injury, has a GCS score under 14, has positive 
neurological signs, when there is suspicion or evi-
dence of complicated skull fracture, and in cases of 
high-speed injury [9]. The American Academy of 
Pediatrics does not require any imaging if a child 
fulfills all the AAP criteria for minor head injury 
[21]. In one of the most detailed analyses of the 
clinical aspects of head trauma in children, Kup-
permann et al., recommend CT for all patients 
apart from those with GCS scores of 14 or 15, with-
out altered mental status, signs of basal fracture, 
history of loss of consciousness, vomiting, severe 
headache or a severe mechanism of injury [12]. 

Reviewing all these papers, it seems that CT 
has been widely adopted as the imaging study of 
choice in the majority of children with minor head 
trauma. In some centers exclusion criteria for CT 
have been accepted; these are restricted to patients 
with no clinical or neurological abnormalities 
[11, 20, 23]. Some authors describe these cases as 
“mild head trauma” or “minimal trauma”. A very 
similar approach is taken to hospitalization after 
minor head injury: Most authors, especially those 
from the USA, regard home observation by reli-
able caregivers as equal to hospitalization, as long 



M. Bagłaj666

as the initial CT is absolutely normal and the pa-
tients does not present with any clinical risk fac-
tors. But surprisingly, some authors accept these 
criteria not only for patients with 15 GCS points, 
but for those with scores of 14 as well [16, 17, 21]. 

In discussions of the clinical management of 
patients with minor head injury, the economic as-
pects are taken into consideration as well. Some 
authors from Sweden conducted a prospective 
trial involving patients with minor head trauma 
from 39 trauma centers. The patients were ran-
domized into two clinical groups. In one group the 
patients had an early CT on admission and were 
discharged for home observation if no abnormal-
ity was detected. The second group consisted of 
patients subjected to medical observation in the 
hospital. The results of this study, which included 
both adults and children, did not reveal significant 
differences between the two options of manage-
ment, which proved to be equal from the clinical 
point of view. The strategy based on early CT was, 
however, much more cost-effective. None of the 
patients discharged after a normal CT later re-
quired neurosurgical intervention [33]. 

Very few authors have presented an algorithm 
of clinical management in children with minor 
head trauma. This is surprising given the frequen-
cy of this type of injury in the pediatric population. 
The most precise algorithm published to date was 
presented by the authors of the American Acade-
my of Pediatrics report. It takes into consideration 
almost all possible scenarios which may occur in 
patients aged between 2 and 18. For patients with-
out loss of consciousness, observation at home by 
reliable caregivers or in the hospital or emergency 
department without imaging studies are the most 
appropriate options. In cases of minor trauma as-
sociated with brief loss of consciousness, the pa-
tient may be subjected to observation in the office, 
clinic, hospital or home if reliable caregivers are 
present, or may have CT scanning along with ob-
servation in the settings as above. If the post-injury 
CT is normal the patient can be discharged from 
the hospital, unless social or other factors dictate 
otherwise. In case of any deterioration during 
observation, an immediate CT scan is indicated 
[21]. Tecklenburg et al. proposed an algorithm 
based on risk factors. The low-risk group, which 
includes children with normal neurological status, 
with headache, dizziness or scalp hematoma, may 
be subjected to observation alone. Moderate risk 
factors include a history of change in conscious-
ness, progressive headache, seizure, vomiting, 
post-injury amnesia, signs of basal fracture, sus-
picion of depressed or penetrating fracture and/
or unreliable history. Children presenting such 
findings should be observed in the hospital and 

CT should be considered. For those with altered 
mental status, focal neurological signs or decreas-
ing levels of consciousness – regarded as high risk 
factors – immediate CT and neurosurgical consul-
tation should be undertaken [23]. Kuppermann et 
al. recommend immediate CT scan for all children 
with a GCS of 14, with an altered mental state 
or signs of basal skull fracture. For patients with 
15 GCS points and loss of consciousness, a his-
tory of vomiting, severe headache and/or a severe 
mechanism of injury, the choice between observa-
tion and early CT should be based on factors like 
the physician’s experience, the parents’ preferences, 
and whether or not there is any worsening of signs 
or symptoms or signs after the initial observation 
in the emergency department. For children with 
15 GCS points who do not present any of the afore-
mentioned findings, CT is not recommended [12]. 
Beaudin et al. presented the clinical pathways used 
in Canada for the management of minor pediatric 
head trauma after a domestic fall. These included 
skull X-ray for children less than 3 years of age, 
or when the trauma had resulted from major fall 
or was associated with a penetrating wound. Chil-
dren with minor injury with headache, recurrent 
vomiting (more than three times) or loss of con-
sciousness should be subjected to brief observa-
tion in the emergency department. If they show 
improvement they can be discharged home; or 
they should be admitted to the hospital if no im-
provement occurs. Those without the aforemen-
tioned symptoms can be discharged home. Head 
CT is strongly recommended for children initially 
presenting with seizures, for those with depressed 
or open fractures, or for those with lineal fractures 
with diathesis wider than 4 mm [34]. 

In summary, considering all of the papers cit-
ed above, it is obvious that there are striking dif-
ferences between various centers worldwide in the 
definition and consequently in the management of 
minor head trauma in children. Although a ten-
dency toward early CT upon admission prevails 
in a majority of such cases, there is no clear-cut 
unanimous management strategy. The differences 
result not only from the lack of any precise defini-
tion but may also arise from the varying systems 
of emergency medical care for children in various 
countries, local referral patterns and the accessi-
bility of computed tomography, as well as social 
and economical issues. So any comparative study 
of management policies between trauma centers, 
neurosurgical centers or surgical centers seems to 
be extremely difficult, if possible at all. This is the 
most important issue, considering the prevalence 
of minor head trauma among all children with 
head injury. The term “minor” generally denotes 
the least serious grade of injury to the nervous 
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system. One must not read “minor” as trivial, be-
cause a minor head injury may result in serious 
intracranial complications. Hence it seems clear 
that reducing morbidity and mortality in pediat-
ric head trauma depends more on prevention and 
early recognition of complications of minor inju-
ries than on advances in the neurosurgical man-
agement of major injuries. Such a statement car-
ries very important implications, but has a major 
drawback resulting directly from the heterogene-
ity of the definitions in use for minor head injury. 
Therefore it seems obvious that minor head injury 
needs to be precisely defined. A panel of experts 
in pediatric surgery, neurosurgery and emergency 
medicine should undertake the task of elaborating 
clear, uniform definition of such an injury. This 
definition should be clinically oriented in order to 
serve as an adequate tool for every physician deal-
ing with young patients in his or her practice. 

The Glasgow Coma Scale has been uniformly 
accepted and it seems best suited for preliminary 
assessment of any patient with head trauma. In 
accordance with the meaning of “minor” it seems 
beyond doubt that only patients with 15 GCS 
points upon initial physical examination should 
be categorized as having sustained this grade of 
injury. It may be questioned whether an initial 
hospital assessment is equal to that performed by 
an emergency medicine team immediately after an 
accident. It may well be that considerable number 
patients with a GCS score of 15 in a hospital emer-
gency department had altered states of conscious-
ness when examined by emergency medical servic-
es in the field [19]. This issue undoubtedly deserves 
well-defined prospective clinical research. 

Notwithstanding the clinical utility of the 
Glasgow Coma Scale, there is significant clinical 
heterogeneity in the group of patients with 15 GCS 
points and therefore other clinical parameters 

should be taken into account when grading head 
trauma severity. One must consider such clini-
cal variables as loss of consciousness, post-injury 
amnesia, vomiting and seizures. In any attempt to 
define minor injury, one must precisely describe 
these parameters as inclusion or exclusion criteria. 
The category of “minimal head trauma” seems to 
be very important in clinical settings. Following 
the authors who use this category, it should de-
note a patient with 15 GCS points, normal mental 
status, no neurological abnormalities, no loss of 
consciousness, amnesia, seizure or recurrent vom-
iting [1, 11, 23]. Accepting this category in clinical 
practice will facilitate more accurate identifica-
tion of patients with truly minor injury and will 
significantly affect clinical management. Children 
meeting these criteria for “minimal head trauma” 
are the group for whom observation only seems to 
be fully justified, with no need for any imaging. At 
the same time, having a precise definition of mi-
nor injury will help clinicians establish a reason-
able management policy, with a few possible op-
tions depending on the local medical care system. 
This will make it possible to conduct clinical trials 
on various strategies and to compare the results at 
various centers. 

When discussing the clinical aspects, one must 
not forget the legal issues associated with the treat-
ment of head trauma. Only when there are precise 
diagnostic criteria of minor head trauma can clini-
cal management be objectively assessed. The ab-
sence of a clear definition of one the most frequent 
medical conditions in childhood leaves clinicians 
without the support of evidence-based medicine 
and unnecessarily exposes them to legal claims by 
the patients’ parents. In view of all of the points 
presented above, there is an urgent need for the 
medical community to establish a definition of mi-
nor head injury in children. 
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