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Introduction

About 60% of all fatal traumatic injuries occur in
patients younger than 18 years old, and the second most
commonly reported type of inpatient pediatric surgery is
orthopedic surgery [1]. Trauma has become the leading
cause of death in the young population. Every year,
approximately, 10 million children are treated for injuries
and more than 9000 children die in the United States
alone [2]. The 2018 Indonesian Basic Health Research
(RISKESDAS) shows the prevalence of trauma in
Indonesia is 9.2%, with the highest was in Central
Sulawesi (13.8%), and the lowest was in Jambi (5.4%).
Fall (40.9%) and traffic accidents (40.6%) are the most

Abstract
BACKGROUND: Fractures in children cause a long-term disability and decrease quality of life in every person

involved. Factors that affect fracture incidence must be identified so that we can create prevention management.

AIM: This study evaluates children’s fracture patterns in Saiful Anwar General Hospital Malang from January 2016
to August 2020.

METHODS: A retrospective study was conducted among children under 18 years old by analyzing patients’ medical
records. The characteristics of patients and fractures are reviewed using SPSS version 25 for Windows.

RESULTS: We analyze 774 children as the sample study, with 70% of them being boys. Fractures mainly occur in
the 12—18 years old group (92.8%). Most of them are caused by traffic accidents (58%). Consequently, the street
(76.9%) is the most frequent place of trauma. Closed fractures (70%) are the most common type, and distal radius
or ulna (21.2%) is the fracture’s most frequent site. For treatment, the majority of patients have undergone closed
reduction and casting (21.7%).

CONCLUSION: Fractures in children occur predominantly in boys and result from traffic accidents. A single and
close fracture is the most common type of fracture.

2’000 cases of fracture in children. The main aim of
their study was to develop a fundamental principle for
treating pediatric fractures [4]. Landin was a pioneer
in the field of pediatric epidemiology research. For
30 years, he studied 8’682 fracture cases in Sweden.
Landin investigated the correlation between age,
sex, and the environment, varying from one region to
another in different countries [5].

This epidemiological analysis can help inform
clinicians, researchers, and policymakers about
interventions, treatments, and preventive measures
of children’s trauma. Sweden, Germany, and United
States have reduced more than 50% mortality rate from
child injuries by implementing cost-effective prevention
strategies [6].

common causes of trauma, with the most common age
ranges at the time of the accident is 15-24 years old
(11.7%) and 5-14 years old (9.7%). From fall and traffic

accidents trauma, 5.5% of them experiences fractures.

Research Methods

Saiful Anwar General Hospital is located in East Java,
where the prevalence of trauma was 9.1% [3].

The first epidemiological study of fractures
in children was carried out in the late 19" century.
Beekman and Sulivan in New York and Lichtenberg,
Nebraska, performed this research, which included

Our study uses a retrospective collection of
pediatric patients under 18 years who presented with
fractures to the emergency department of Saiful Anwar
General Hospital Malang from January 2016 until
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August 2020. The epidemiological data were collected
from the hospital medical records department. The
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Figure 1: Distribution of samples by gender

data were analyzed using the Statistical Package
for the Social Sciences (SPSS version 25.0) IBM,
New York, USA. Informed consent was given to all
patients and his/her guardians regarding the data
obtained in this research which would be submitted
for publication.

Results

Seven hundred seventy-four samples that met
the inclusion criteria are obtained. The average age at
the time of the incident is 14 years old, with 16 years
old being the most common age of incident as many as
94 cases (Figures 1 and 2).
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Figure 2: Characteristics of samples by age

The most frequent causes of injury to trauma
are ftraffic accidents (58%), followed by fall from a
height of more than one meter (12.66%), stabbed by
sharp objects (11.11%), fall from a height of less than
one meter (7.49%), sports injuries (6.49%), and other
injuries (3.62%) (Figure 3).
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Figure 3: Characteristics of samples by causes of injury

The most common sites of injury are radius
or ulna fractures (21.19%), followed by laceration or
soft-tissue injuries (19.12%), femur fractures (16.80%),
humerus fractures (9.82%), tibia or fibula fractures
(8.79%), hand fractures (8.40%), foot and ankle fractures
(6.33%), clavicle fractures (5.3%), vertebra fractures
(1.94%), and pelvic fractures (1.16%) (Figure 4).
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Figure 4: Characteristics of samples by sites of injury

From the data, 69.95% of the fractures are
closed and 30.05% of the fractures are open. Almost all
patients (95.61%) seek help to the hospital immediately
after experiencing an injury, while the other 3.36%
come after 24 h and 1.03% come after complications
occur (Figure 5).
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Figure 5: Characteristics of samples by types of fracture

In this study, closed reduction and cast installation
were performed by 21.71%, plating (18.60%), splint, brace,
or sling (13.44%), ORIF using pin/screw (5.56%), closed
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reduction percutaneous pinning (4.52%), external fixation
(2.20%), intramedullary flexible nail (1.55%), interlocking
nail (0.90%), and other procedures (1.55%). The remaining
2.07% of patients refused treatment (Figure 6).
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Figure 6: Characteristics of samples by treatment

Discussion

Injury to children carries a high morbidity
and mortality rate due to factors such as physical
vulnerability, innate curiosity to experiment, and the
inability to perceive danger [7]. Injuries to children can
also have significant social and economic implications
because children require higher hospital cost, treatment,
and material [8].

In this study, boys experienced more fractures
than girls. This is consistent with research conducted in
other countries such as Sweden, Malaysia, China, and
Australia. In Sweden, Malaysia, China, and Australia,
the percentages of boys with fractures were 60%,
69.9%, 65%, and 60%, respectively [8], [9], [7], [10].
This condition is thought to be mainly due to boys’
increased exposure to the risk of injury in their daily
activities [11]. Boys tend to be more physically active
and use machines/vehicles, so they have a higher risk
of trauma or traffic accidents than girls.

This study shows that the average age of children
at risk of fracture is 14 years. Research by Song et al. [8]
reported the highest incidence of fractures in children in
China is 6-12 years old. The peak incidence in Sweden
and Australia was 13 years [9], [10], while in Norway; it
was 13-15 years [12], which is in line with this study.

The most of the causes of injury in Indonesia
are traffic accidents (58%) caused by the teenagers’
behavior who ride motorbikes before 17 years old. This
finding corresponds with the 2018 RISKESDAS [12],
which states that 38% of children aged 5-14 years
old are riding motorbikes during an accident. These
results differ from European countries such as Norway,
where the most common cause of fractures in children
is sports injuries. Meanwhile, in Sweden and Scotland,
the most common cause of fractures in children was fall
with a height of <1 m [13]. Likewise, China and Malaysia

reported that the most common cause of fractures in
children was a fall [7], [8].

This study found that the most frequent location
of musculoskeletal injuries in children was radius or
ulna fractures (21.19%). Hagino et al. [14] in Japan
reported that children under 17 years experienced the
most common fractures in the distal radius by 20%.
Another study by Song et al. [8] in China also says
that children’s most common fractures are in the upper
extremities. Meanwhile, Bhardwaj et al. concluded
that the most common fracture location in children in
Malaysia is the elbow, followed by the distal radius
and the forearm [7]. In European countries, especially
England, Cooper et al. described in their research that
fractures in children predominantly occurred in the
radius or ulna followed by the hand [5], [9], [15].

In Indonesia, 95.6% of pediatric patients come
directly to a health care center immediately after injury.
This finding shows the high trust of the Indonesian
people in health services, especially in East Java. This
trust relates to the physical or infrastructure support
and contact of the medical personnel or professionals
of the health service [16].

Ourresults show thatthe mostcommon treatment
for musculoskeletal injuries in children is debridement and
closed reduction followed by cast because the two most
common injuries in children are fractures of the radius
ulna and soft-tissue injuries. As a result, it is not surprising
that debridement and closed reduction followed by cast
are the two most common management of injury in this
report. In addition, the majority of the fractures were
closed fracture instead of open fracture.

This research discusses the condition of
musculoskeletal injuries in children to serve as a
guideline for prevention, treatment, and further
intervention in children musculoskeletal injuries.
Further research is needed to provide a broader picture
for developing these references.

Conclusion

Fractures in children occur predominantly
in boys and result from traffic accidents. A single and
close fracture is the most common type of fracture.
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