DOI: 10.37990/medr.1488845 Med Records 2024;6(3):329-34

MEDICAL RECORDS-International Medical Journal

Research Article

Pediatric Head Injuries Occur During the Play Childhood Period of
3-6 Years: A Sample from the South of Tiirkiye

Mustafa Oguz Cumaoglu’, @Abdussamed Vural', Burak Yuruk?, ©@Mustafa Ozcelik’,

Sabri Sekme’

Mustafa Dogan?,

'Nigde Qmer Halisdemir University, Faculty of Medicine, Department of Emergency Medicine, Nigde, Tlrkiye
*Nigde Omer Halisdemir University, Faculty of Medicine,Department of Forensic Medicine, Nigde, Tirkiye
3Nigde Omer Halisdemir University, Training and Research Hospital, Department of Neurosurgery, Nigde, Turkiye

@0

Y WG MO

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial-NonDerivatives 4.0 International License.

Abstract

Aim: Pediatric head traumas (HT) are of significant concern due to their potential for high mortality rates, which are influenced by
the clinical progression of traumatic brain injury (TBI). HT poses a substantial risk of morbidity and mortality across all pediatric age
groups, underscoring the importance of effective clinical management and follow-up procedures. The current study aims to evaluate
the epidemiology, causes, and clinical outcomes of head injuries during childhood play between the ages of 3 and 6.

Material and Method: Focused on pediatric patients aged 3-6 years who were admitted to the emergency department (ED) for HT, and
required consultation from a neurosurgeon. Data collected included patients' demographics, trauma etiology, cranial examination
findings, laboratory results upon admission, cranial computed tomography findings, classification of TBI, treatment administered,
and clinical progression.

Results: The median Glasgow Coma Scale (GCS) scores were found to be significantly lower in the group with intraparenchymal
injury compared to the group without intraparenchymal injury (p=0.008). The group with intraparenchymal injury exhibited a higher
than expected occurrence of moderate TBI (p=0.012). Females exhibited significantly lower mean rank scores for age compared to
males (p=0.032). Patients hospitalized for HT had significantly lower GCS scores than those discharged (p=0.001). There is a higher
prevalence of moderate TBI than expected in the group of hospitalized patients (p=0.008). The mortality rate among hospitalized
patients was 5.6%, with lower GCS scores and hyperglycemia upon admission significantly associated with fatalities (p=0.015,
p=0.045).

Conclusion: Identification and management of moderate TBI are imperative in children presenting to the ED with HT during early
childhood play. Children with intraparenchymal injury should be hospitalized. Additionally, hyperglycemia in pediatric HT patients
may signify high-energy trauma.
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INTRODUCTION

Pediatric head traumas (HT) are of critical importance due
to their high mortality potential. Traumatic brain injury
(TBI) is at the root of being a significant social problem
and burden on the healthcare system. Surviving children
have high risks such as lifelong neurological sequelae,
living dependent on others, deteriorated quality of life, and
loss of productivity (1,2).

rapid intervention are critical for preventing neurological
sequelae that may develop in the future (3,4,5). TBI in
pediatrics are classified into mild (14-15), moderate (9-
13) and severe (3-8) categories based on the Glasgow
Coma Scale (GCS) score (6).

Approximately 500,000 children are admitted to ED in the
United States of America (USA) every year with complaints
of HT, and approximately 12% of them are hospitalized (7).

Most cases of pediatric HT admitted to Emergency Children's interest in the outside world increases during

Department (ED) are mild and do not require further
examination and treatment. A few children develop
serious TBI. However, in this group, early diagnosis and

CITATION

play childhood (ages 3-6). Children gain mobility and
begin to walk and run without knowing what is or is not
dangerous for them (8,9). Considering that this makes
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children aged between 3-6 more susceptible to HT, we
focused on this group. Data on the epidemiology, etiology,
and clinical course of clinically important HT during play
childhood between the ages of 3-6 are limited. We think
that our study will contribute to the literature at this point.

MATERIAL AND METHOD
Study Design and Ethical Considerations

The research was designed as a retrospective study. The
study protocol was approved by Non-Interventional Ethics
Committee of Nigde Omer Halisdemir University, Faculty
of Medicine (14.12.2023, N0:2023/98). Written informed
consent from the patients (or their parents or guardians)
was not obtained as the study was designed as a
retrospective study that does not publicize any personal
medical data, and both the institutional/national code and
World Medical Association Declaration of Helsinki do not
require written informed consent in retrospective studies.

Population and Sample

The study includes pediatric patients aged 3-6 years
who were admitted to Nigde Omer Halisdemir University
Training and Research Hospital ED between 15.01.2023
and 01.10.2023 and for whom a neurosurgeon's opinion
due to HT was requested.

In the retrospective screening, patients whose data could
not be accessed through our hospital's automation
system, patients who had HT outside the 3-6 age range,
cases with HT accompanied by abdomen, thorax, and
large bone injuries, patients with active bleeding or known
coagulopathy, patientswhohad had previous neurosurgery,
and patients with neurological deficits or developmental
delay, assessed as mild TBI in ED were evaluated by an
emergency medicine specialist and discharged without
the need for neurosurgery consultation were excluded
from the study.

The patients’ age, sex, trauma etiology, cranial examination
findings, laboratory results at the time of admission,
cranial computed tomography (CT) findings, classification
of TBI, treatment applied, and clinical course were
examined in the study. Data were obtained through the
hospital automation system (Karmed). Microsoft Excel
2021 software was used to record the data.

Statistical Analysis

All statistical data were analyzed using SPSS version
22.0 for Windows (IBM Corp., Armonk, NY, USA). Sex,
trauma etiology, cranial examination findings, CT
results, classification of TBI and hospital discharge/
hospitalization status data, which are categorical variables
in statistics, were presented as numbers and percentages,
while data on age, GCS score, length of hospital stay in
inpatients, and blood glucose value at admission were
given as meanzstandard deviation for those with normal
distribution and as median and interquartile range (IQR 25-
75) for those with non-normal distribution. The Shapiro-
Wilk test was applied to show whether the data were
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normally distributed. The Mann-Whitney U test was used
to investigate the relationship between age, GCS score,
and glucose values and sex, discharge/hospitalization
status, and clinical outcome (survival/death). Fisher's
exact test was used to research whether there was a
significant relationship between the part of the head
affected by impact and discharge/hospitalization status
and clinical outcome. Fisher's exact test was conducted
to examine the relationship between sex and discharge/
hospitalization status and clinical outcome. A value of
p<0.05 was considered statistically significant.

RESULTS

Thirty-six patients who met the study criteria were
identified. The median age was 4 (IQR 4-6) years.
Concerning age distribution, 7 patients were 3 years old
(19.4%), 13 patients were 4 years old (36.1%), 4 patients
were 5 years old (11.1%), and 12 patients were 6 years old
(33.3%). Twenty cases were male (55.6%), and 16 were
female (44.4%). The median GCS value of the patients
was 13 (percentile 25-75%: 12-14), and the mean blood
glucose value was 137439 (min-max: 88-242) mg/dl. The
median length of stay of the hospitalized patients was 3
days (min-max 1-15) (Table 1).

Table 1. Demographic and clinical data of patients

Parameters Values
Age (year), (SD) 4.58+1.15
Male, n (%) 20 (55.6)
Sex
Female, n (%) 16 (44.4)

GCS (25-75% percentile) 13 (12-14)

Glucose (mg/dl), (SD); min-max 137+39; 88-242

Hospital stay (day), min-max 3,1-15

GCS: Glasgow Coma Score, %: percentage, min-max: minimum-
maximum, mg/dl: milligram/deciliter, SD: standard deviation

The etiology of ED admissions included 11 falls from
height (30.6%) (2 meters or higher), 10 falls from own
height (27.8%), 7 in-vehicle traffic accidents (19.4%) and
7 out-vehicle traffic accidents (19.4%), and one natural
disaster victim (2.8%) (earthquake). Seventeen children
had isolated scalp hematoma (47.2%), 6 had local
abrasion and laceration (16.7%), 3 had orbital edema and
hyperemia (8.3%), 3 had scalp hematoma and convulsions
due to generalized seizures (8.3%), 2 had scalp hematoma
and laceration (5.6%), 1 had orbital laceration (2.8%), and 4
had normal physical examination findings (11.1%). In the
computed imaging results, there were findings of multiple
injuries (fracture and intraparenchymal hemorrhage)
(33.3%) in 12 patients, contusion (25.0%) in 9 patients and
isolated linear fracture (25.0%) in 9 patients, and isolated
subdural (2.8%) and epidural hemorrhage (2.8%) in 1
patient each. There was no pathological CT finding in 4
patients (11.1%) (Table 2).
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Table 2. ED admission etiologies of patients, cranial examination

findings, cranial CT image results

Etiology (n=36) %
Falls from height 11 30.6
Falls from own height 10 27.8
In-vehicle traffic accidents 7 19.4
Out-vehicle traffic accidents 7 19.4
Natural disaster 1 2.8

Physical examination
Isolated scalp hematoma 17 47.2
Local abrasion and laceration 6 16.7
Orbital edema and hyperemia 3 8.3
Scalp hematoma and convulsions 3 8.3
Scalp hematoma and laceration 2 5.6
Orbital laceration 1 2.8
Normal 4 11.1

Imaging
Fracture and intraparenchymal hemorrhage 12 33.3
Contusion 9 25
Isolated linear fracture 9 25
Isolated subdural hemorrhage 1 2.8
Isolated epidural hemorrhage 1 2.8
Normal 4 11.1

After six hours of ED observation, 5 patients were
discharged with recommendations regarding intracranial
pressure (13.9%). Thirty-one patients were hospitalized
and treated (86.1%). Surgical intervention was performed
in only 2 of our cases (5.6%). The other 34 cases received
symptomatic treatment (94.4%).

When patients were categorized into mild, moderate, and
severe TBI groups using the GCS score, only 2 patients
were classified in the severe TBI group. In order to perform
appropriate statistical analysis, these 2 patients were
added to the moderate TBI group. Thus, a total of 15
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patients were classified as having mild TBI (41.7%), and
21 patients were classified as having moderate to severe
TBI (58.3%).

Patients with intraparenchymal hemorrhage, subdural
hematoma, epidural hematoma, and contusion on CT
scans were categorized separately as "patients with
intraparenchymal injury”. A total of 23 patients (63.9%)
were identified in this group.

There was no statistically significant difference between
sex and the GCS score and blood glucose value mean
rank scores (p=0.59, p=0.17). No significant relationship
was identified between sex and discharge/hospitalization
status and clinical outcome (p=0.35, p=0.69). There was
no statistically significant difference between right, left,
and bilateral head injuries, discharge/hospitalization
status and clinical outcome (p=0.47, p=0.38).

The median GCS scores were found to be significantly
lower in the group with intraparenchymal injury compared
to the group without intraparenchymal injury (p=0.008)
(Figure 1). The group with intraparenchymal injury
exhibited a higher than expected occurrence of moderate
TBI (p=0.012). There is a higher prevalence of moderate
TBI than expected in the group of hospitalized patients
(p=0.008) (Table 3).

intraparenchymal
injury others

20,00 20,00

N=23 N=13
Mean Rank = 24 54

Mean Rank = 15,09

15,00 15,00

10,00 10,00

GCS
s29

5,00 500

00 00

12 10 8 6 4 2 0 2 4 6 8 10 12

Frequency Frequency

Figure 1. The median GCS value is lower in patients with intraparenchymal
injury (p=0.008)* GCS: Glasgow Coma Scale, *: Mann-Whitney U test

Table 3. The association between TBI with the patients of hospitalization and intraparenchymal injury

TBI
Mild Moderate p value*
Count 17
Intraparenchymal injury 0.012
Expect 13.4
Count 21
Hospitalized patients 0.008
Expect 12.9 18.1

* Chi-Square Tests, TBI: Traumatic Brain Injury
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When comparing age and sex, lower age mean rank
scores were revealed in females, which was found to be
statistically significant (p=0.032). GCS score was found
to be statistically significantly lower in hospitalized
patients compared to discharged patients (p=0.001). Two
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of the hospitalized patients died in the intensive care unit
(Mortality rate: 5.6%). A low GCS score and hyperglycemia
at the time of admission in patients who died after trauma
were found to be statistically significant compared to
surviving patients (p=0.015, p=0.045) (Table 4).

Table 4. Analysis of statistically significant demographic and clinical data of patients

n Mean rank Sum of ranks U p*

Male 20 21.7 434

Age 96 0.032
Female 16 14.5 232
Discharge 5 33 165

GCS 5 0.001
Hospitalization 31 16.16 501
Survival 34 19.5 663

GCS 0.0001 0.015
Death 2 1.5 3
Survival 34 17.65 600

Glucose 5 0.045
Death 2 33 66

GCS: Glasgow Coma Scale, *Mann-Whitney U

DISCUSSION

Children in the play childhood period (ages 3-6) have
a higher affinity for the environment compared to the
newborn and infancy periods. Furthermore, reality, danger
perception, and person and place orientation are lower in
comparison with the school childhood period (10,11).

In children between the ages of 0 and 4, the risk of
brain damage due to HT is approximately twice as high
compared to other age groups (6). In line with these data,
more than half of the children in our study were 3 and 4
years old. The fact that children have not fully acquired
the ability to walk in this period and the balance problem
that occurs due to the change in the center of gravity due
to the higher head-to-body ratio may explain the higher
incidence of HT in this age group.

HT is more common in males than in females in all
pediatric age groups (5). Our results are compatible with
this situation, which can be called general acceptance. We
think that this is caused by the fact that boys are more
active and aggressive than girls, and family members
such as fathers, uncles, and elder brothers play rougher
games with boys.

The etiology of pediatric HT is multifactorial. However, the
most common cause is falling during play childhood. Falls
may occur from one's own height or a greater height (12).
Falls were the cause of HT in approximately 60 percent of
the children in our study. Cranial fracture or parenchymal
hemorrhage occurred in all children who fell from a
significant height. In some cases, both clinical pictures
were observed together. Children who fell from their own
height had a history of either hitting the hard floor or
colliding with a sharp object at home. We think that this
situation developed due to high trauma energy.

Another cause of HT in children is traffic accidents.

Children may be exposed to HT inside or outside the
vehicle (13). The cause of HT in 14 of the children in our
study was a traffic accident. In addition to HT, traffic
accident cases in our also had orbital injuries, facial
abrasions and lacerations. Therefore, we believe that
it would be more appropriate to take a multidisciplinary
approach in children who develop TBI secondary to a
traffic accident by consulting not only neurosurgery but
also other surgical branches such as ophthalmology and
plastic surgery.

Earthquake disasters can lead to clinical conditions such
as TBI, spinal cord injury, peripheral nerve damage, and
limb loss in children (14). In one of our cases, the HT was
caused by an earthquake. A psychiatric opinion was also
received after the HT follow-up. We think that providing
psychosocial support after trauma follow-up in children
in case of disasters such as earthquakes would be an
appropriate clinical approach.

Lesions after HT in children usually occur in the area that
receives theimpact. Various physical examination findings
such as erythema, hematoma, abrasion, and laceration
can be detected (12). The most common examination
finding in our study was scalp hematoma. There is no
clear information about a linear relationship between the
presence of scalp hematoma and TBI. However, scalp
hematoma may be the only clue we have in predicting TBI.
A large hematoma size and scalp hematomas outside the
frontal region increase the risk of TBI (15). In three cases
with generalized seizures in our study, there was a scalp
hematoma in the temporoparietal region. We think that
more care should be taken in terms of convulsion follow-
up in children with scalp hematoma outside the frontal
region.

Ophthalmological problems may accompany HT in
children (16). Four of our cases had an orbital injury in
addition to HT.
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Cranial CT is the standard diagnostic test to diagnose
TBI (17). CT imaging was performed in all of our cases. In
line with the literature (18), our imaging results consisted
of linear fracture, parenchymal hemorrhage, contusion,
subdural and epidural hemorrhage.

The most common pathological CT imaging finding in HT
cases causing TBI is cranial bone fractures (19,20). Our
data are in line with this situation, and the most common
finding we observed was parenchymal hemorrhage
accompanied by cranial bone fracture, which we call the
multiple injury finding. Moreover, nine of our cases had
isolated cranial linear fractures.

While Tavor et al. (21) observed epidural hemorrhage
most frequently in their study, contrary to these data, in
our study, isolated epidural hemorrhage was observed in
only one case after a traffic accident.

According to Hung (22), subdural hemorrhage is the most
common pathological CT finding observed in abused
children. There was no abused child among our cases, and
isolated subdural hemorrhage due to a traffic accident
was detected in only one case.

There is no clear information in the literature about
the length of hospital stay after HT. However, if there is
an intracranial injury finding, observation for at least
24 hours is recommended (23). In our study, cases
that were hospitalized were predominantly those with
intraparenchymalinjuries and moderate TBI. Therefore, our
current data suggest a possible proportional relationship
between the presence of any brain parenchymal injury and
hospitalization. The 31 cases in our study were followed
up with hospitalization for an average of 3.5 days. GCS
score was found to be statistically significantly lower in
hospitalized patients compared to discharged patients.

It is known that the presence of hyperglycemia at the
time of admission in pediatric HT cases increases the
length of hospital stay and mortality (24). The mean blood
glucose level of our cases measured at the ED admission
was above the laboratory glucose upper limit. We predict
that hyperglycemia occurs with the elevation of stress
hormones due to trauma. However, no statistically
significant relationship was found between the presence
of hyperglycemia and sex, GCS score and clinical outcome.
We think that if the number of cases in our study had been
higher, we would have obtained a statistically significant
result in the inpatient group.

TBI is considered an important cause of mortality in the
pediatric group (25,26). Two of our cases died due to falling
from height and out-vehicle traffic accidents. In patients
who died, a low GCS score and high blood glucose level
at the time of admission were found to be statistically
significant. We think that these data are valuable in terms
of contributing to the literature.

Limitations of the Study

The main limitations of the present study are that the
retrospective case screening period was approximately
1 year, our hospital is located in a small province with a
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population of 237 thousand, and the number of cases
in our study was low. Since the presence of moderate
TBI was predominant in our cases, detailed comments
regarding severe TBI could not be made.

CONCLUSION

During the period of 3-6 years when neuronal development
is not yet completed, the progression of HT into the
intraparenchymal region and the hospitalization status
of patients are directly proportional to the severity of
TBI. Identification and management of moderate TBI are
imperative in children presenting to the ED with HT during
early childhood play. Children with intraparenchymal
injury such as GCS scores below 14 should be hospitalized
for close monitoring and rapid access to treatment, as
well as for the surveillance of potential complications.
Additionally, hyperglycemia in pediatric HT patients may
signify high-energy trauma. Clinical implications of study
are recognizing demographic differences and prioritizing
clinical indicators, such as GCS scores and blood glucose
levels, can enhance patient outcomes and decrease
mortality rates.
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