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Abstract

Introduction: Although bones are more flexible and have higher
shock absorption ability in childhood than in adulthood, bone frac-
tures are often seen in children who present to the emergency clin-
ics after a trauma. This study was conducted to identify the pattern
and the rate of traumatic lower extremity fractures in children.
Methods: Files and X-rays of 485 patients aged under 18 years who
presented to the Emergency Department of the Tokat Gaziosman-
pasa University Healthcare Research and Application Hospital after
a trauma were retrospectively reviewed. Data of 146 children who
presented with a trauma to the lower extremity were examined.
Fractures were assessed based on age groups, gender, etiology,
and the affected bone.

Results: Of the 146 children who presented with a trauma to the
lower extremity, 112 were male (77%) and 34 were female (23%).
Traumas had been mostly experienced in the summer, followed
by spring, autumn, and winter. The femur was the most commonly
affected bone among the fractures caused by a trauma (n=32,
33.33%). Single-bone fractures most commonly involved the fe-
mur, followed by the tibia, the phalanx, and the metatarsal bones,
whereas double-bone fractures most commonly involved the tibia
and the fibula. Falling down was the major cause of trauma
Discussion and Conclusion: We believe that the results of our
study will help to better understand the occurrence of traumatic
lower extremity fractures in children and offer guidance for taking
the protective measures that will help to protect them, hence, to
reduce fractures.
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Ozet

Amag: Cocuklarda kemikler eriskinlere gére daha esnek olmasina
ve daha yUksek absorbsiyon ¢zelligine sahip olmasina ragmen acil
servislere travma ile basvuran ¢ocuklarda kiriklara siklikla rastlan-
maktadir. Bu calisma ¢ocuklardaki travmatik alt ekstremite kiriklari-
nin dagiliminin ve sikliginin degerlendirilmesi icin yapildi.

Gere¢ ve Yontem: Tokat Gaziosmanpasa Universitesi Saglik Aras-
tirma ve Uygulama Hastanesi Acil Servisine travma nedeni ile bas-
vuran 18 yas alti hastalardan 485 cocugun dosyalari ve diz gra-
fileri retrospektif olarak degerlendirildi. Alt ekstremite travmasi ile
geldigi tespit edilen 146 cocugun verileri incelendi. Yas gruplarina,
cinsiyetlerine, etyolojiye ve etkilenen kemige gore kiriklar deger-
lendirildi.

Bulgular: Alt ekstremite travmasi ile gelen 146 ¢ocuktan 112'si
(%77) erkek, 34'0 (%23) ise kizdl. Travmalarin en ¢ok yaz mevsimin-
de yasandigi bunu azalan sirayla ilkbahar, sonbahar ve kisin takip
ettigi belirlendi. Travmaya bagli olusan kiriklarda en ¢ok etkilenen
kemik femur (n=32, %33.33) idi. Tek kemik kiriklari arasinda da en sik
femur kingr bulunup bunu sirayla tibia, falanks, metatars kiriklari iz-
liyordu. Cift kemik kiriklari arasinda ise en ¢ok tibia ve fibula kiriklar
goruldu. Etyolojide ilk sirayi disme aliyordu.

Sonug: Calisma sonuclarimizin cocuklardaki travmatik alt ekstremi-
te kiriklarinin daha iyi anlasilmasina ve bdylelikle koruyucu énlem-
lerin alinarak kiriklarin azaltilip cocuklarin korunmasina katki sagla-
yacadi kanaatindeyiz.

Anahtar S6zcukler: Cocuklar; kirik; alt ekstremite; travma.
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Bone fractures in children and adolescents are commonly
presented to the emergency rooms (ER), can often lead
to orthopedic problems and should be treated immediately.
01 Of the children who present to the ER after a trauma, 10-
25% are reported to have a bone fracture.'® Force exerted
on the bones, such as pushing, pulling or pressure, can alter
the structure, the integrity and the shape of the bone. While
inorganic salts stored in the bones are responsible for the sta-
bilization of its structure, organic components are responsible
for its flexibility.**' The high flexibility and the high absorption
ability of the bones in children reduce both fracture formation
and the incidence of segmental fractures.” Exercise, nutrition
and exposure to sunlight have a direct effect on the flexibility
and resilience of the bones.’#

Fractures occur when a force greater than its resilience is
exerted on the bone. The resulting fracture can vary from a
small fissure to segmental fractures. The force exerted on the
bone can even cause damage to the surrounding muscles,
skin, tendons, vascular structures and nerve fibers.?-"" While
bone fractures are mostly caused by falls, traffic accidents
and assaults in childhood, more often the cause is traffic
and occupational accidents in the middle ages and traffic
accidents in the advanced ages. While fractures of the upper
extremities are more commonly seen in children, fractures
of the lower extremities are more frequent among elderly
adults.'214

Whereas many of the traumas experienced in childhood can
be prevented with simple measures. However these traumas
are still animportant source of morbidity and mortality. Falling
down, in particular, is seen to be the most common reason for
visiting the ER and one that causes fractures among all age
groups.

In this study, we retrospectively explored the epidemiological
and clinical characteristics of the child trauma patients who
presented to the ER of our hospital with fractures in the lower
extremities.

Materials and Method

Ethics committee approval (nr: 18-KAEK-227) has been ob-
tained for this study. Files and X-rays of patients aged under
18 years who presented to the ER of the Tokat Gaziosmanpasa
University Research and Application Hospital from January
2012 to December 2017 after a trauma were retrospectively
evaluated. Evaluations were conducted using the hospital
information system (ENLIL and PACS). Based on the data ob-
tained from the files of the child patients with a trauma involv-
ing the lower extremity, age groups were defined as 0-4, 5-8,
9-12 and 13-17.Those with a history of neuromuscular disease
and with a pathologic fracture were excluded.

Statistical analysis

The data were analyzed using the SPSS 20 software package.
The groups were compared using the Chi-square test. A p-
value less than 0.05 was accepted as significant.

Results

Files of 485 children who presented to the ER of the Tokat
Gaziosmanpasa University Research and Application Hospital
following a trauma were reviewed. Presence of a pathology in-
volving the lower extremity was identified in 146 of the cases.
Of these child patients 112 were male (77%) and 34 were fe-
male (23%). Traumas had mostly occurred in the summer, fol-
lowed by spring, autumn and winter months (Fig. 1). Children
were identified to have experienced a trauma most commonly
in the month of August (n=19, 13%) and least commonly in the
month of January (n=5, 3.4%) (Fig. 2). Across all age groups, a
higher number of traumas to the lower extremity was reported
in boys than in girls (Fig. 3). This difference was statistically sig-
nificant (p<0.05). A fracture was reported in 96 of the 146 chil-
dren who had experienced a trauma to the lower extremity.
The femur was the most commonly affected bone among the
fractures caused by a trauma (n=32, 33.33%) (Fig. 4). Isolated
femoral fractures were the most common type among sin-
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Figure 1. Distribution of lower extremity trauma cases by seasons.
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months.
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Figure 3. Distribution of lower extremity trauma cases by genders.
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Figure 4. Distribution of lower extremity trauma cases by genders.
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Figure 5. Femoral fracture.

Figure 6. Femoral shaft fracture.

gle-bone fractures (n=30) (Fig. 5, 6), followed, in a descending
order, by the isolated fractures of the tibia, the phalanx, and
the metatarsal bones, and the fractures of the hip bone, the
fibula, and the patella (Fig. 7-9). Double-bone fractures most
commonly involved the tibia and the fibula (Fig. 10). Review of
the fracture sites on the long bones revealed the femur shaft
to be the most affected site (Fig. 6). Etiology of lower extremity
pathologies showed falling as the top cause (31.62%). Same
level falls were reported as the most common reason of injury.
This was followed by out-of-vehicle traffic accidents, in-vehicle
traffic accidents and spraining. Although less common, drop-
ping a heavy item on the extremity, injuries caused by a sharp
object like a power saw or an ax were among the reported rea-
sons of injury. Falling down (n=17) was the most common and
traffic accident (n=13) was the second most common cause in
the etiology of the femoral fractures.

Apart from fractures, the most common lesions caused by a
trauma to the lower extremity were injury by a foreign object,
amputation and soft tissue injuries.

Discussion

Today, children can be exposed to a range of traumas in their
daily life, and fractures caused by these traumas constitute a
major part of the emergency cases experienced in childhood.
The frequency of fractures seen in childhood considerably
varies according to age, season and sociocultural character-
istics."™ Factors such as carelessness in organizing play areas,
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Figure 9. Fracture of the metatars.

Figure 10. Fracture of the tibia and fibula.

Figure 8. Fracture of the phalanx. ber of fractures in children.'® In addition to the dynamism
of children and absence of a fully-developed self-protection
mechanism, parents’ failure to lookout for and monitor their
tial rise in the number of vehicles on the roads, the increased  children are among the causes that lead to the rise in child-

rate of working parents all contribute to the increased num-  hood traumas.!'?

the increasing number of traffic accidents due to the substan-
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In many studies, the majority of the trauma cases that present
to the ER are reported to be boys.B'*7 McKenzie et al. report
that of the children who presented to the ER in the years from
1990 to 2008 following a trauma 89% were boys and 11% were
girls.” Likewise, in our study, we found a higher rate of lower
extremity fractures in boys. That fractures are more commonly
seen in boys than girls can be attributed to the more dynamic,
aggressive and adventuresome nature of boys.!'®

The incidence of fractures among children varies according
to age and the method of injury. While injuries of the upper
extremity caused by traumas are more common in the early
ages, the rate of injuries of the lower extremity is 18.1% in the
5-10 age group, 29.6% in the 11-14 age group, and 42.1% in
the 15-19 age group."'” Fractures caused by falling are mostly
reported in children under 6 years of age.">® In our study,
however, we identified the highest number of lower extremity
fractures caused by falling in the 13-17 age group. We identi-
fied fractures caused by falling from height to be more com-
mon among children over 9 years of age. These results suggest
that younger children are less exposed to traumas under the
supervision of their parents, caretakers or teachers, and more
exposed to traumas with age given their increased mobility
and self-confidence whereas they are unable to sufficiently
protect themselves. Reports in the literature state sports and
traffic accidents, and assaults, as well as falling from height, as
the causes of the fractures in older children, and a higher inci-
dence rate of lower extremity fractures than upper extremity
fractures.'27!

Similar to the literature, review of the cases based on the times
of the year in our study found lower extremity fractures to be
more common in the summer months. This can be explained
with the increased outdoor activities of children in the warm
season.” That 70% (n=32) of the cases that occurred in the
summer months in our study had occurred outdoors and 54%
were traffic accidents supports this fact. The increased number
of vacation travels in the summer seasons contribute to an in-
creased traffic, hence accidents on the roads. Moreover, given
that our city is an agricultural region, accidents caused by trac-
tors are also commonly seen in summer. Unlike our findings,
some studies report increased number of fracture incidences
in children during the autumn months.?223 Park et al. report to
have found femoral and tibial shaft fractures to be more com-
mon in the winter months. The authors also report to have
found minor differences among the seasons and suggest that
this could be due to the slippery roads, reduced vision and de-
crease in vitamin D metabolism in the winter season.™

In terms of localization, femoral fractures were the most com-
mon, followed by tibial fractures. Studies report that traumatic
fractures of the upper extremities are seen at least three times
more than those of the lower extremities.*” Bukley et al.”* on
the other hand, report lower extremity fractures to be higher
with a 22% rate for femoral fractures as the most commonly
seen type. In our study, femoral fractures were the most com-
mon with a rate of 33.33%.

In conclusion, post-traumatic fractures are among the ma-
jor causes of morbidity in children. Taking simple measures
without restricting their activities is important in preventing
morbidity in children.”® We believe that measures such as
building sufficient playgrounds to keep children from playing
in the streets, creating green spaces around apartment build-
ings, not letting children alone around hazardous tools and
machinery like tractors, axes, power saws, especially in rural
areas, and educating parents and caretakers about supervis-
ing the children as a potential risk will help reduce the number
of such traumas. By reducing the number of traumas, we will
first and foremost save lives, reduce incidences of limb losses,
and nonetheless reduce healthcare expenses.

Conflict of interest: There are no relevant conflicts of interest to
disclose.
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