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ABSTRACT

BACKGROUND: The epidemiology of pediatric fractures has been changing timely, in a multifactorial fashion. The aim of this study
was to put forward a recent 5-year epidemiological analysis of pediatric fractures, according to the current AO/OTA fracture classifi-
cation, in the current decade of action for road safety.

METHODS: A total of 3261 pediatric patients who were diagnosed with at least one fracture related with orthopedics and trau-
matology in a level-one trauma center were included in this retrospective and epidemiological descriptive study. The patients were
grouped according to their ages as follows; <2, 2-5.9, 6-9.9, and 10-17.9. The fractures were examined according to the AO/OTA
classification.

RESULTS: A total of 3396 fractures were present in 3261 patients. The mean age of the patients was 9.844.6 (I-17). The number
of patients according to the age groups was as follows; 28 (0.008%), 735 (22.53%), 863 (26.47%), and 1635 (50.99%), respectively.
The most frequent three fractures according to the AO/OTA fracture classification were; 23 (radius/ulna distal 22.9%), 13 (humerus
distal, 13.3%), and 7 (hand/carpal, 12%). About 68.8% and 31.2% of the patients were treated non-surgically and surgically, respectively.
Overall mortality rate was 0.1%.

CONCLUSION: To the best of our knowledge, this study represents the first analysis of pediatric fractures according to the AO/
OTA classification, over a 5-year period. As a future prospect, further multicentric epidemiological studies are warranted to constitute
a sustainable action plan for the prevention of major traumas.
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and there are considerable variations worldwide.**! Studying
the epidemiology of pediatric fractures is mandatory to de-
velop preventive strategies. In general, it is a necessity to de-

INTRODUCTION

Traumatic injuries of the musculoskeletal system have been

commonly and increasingly encountered and representing a
major public health problem. Despite all public health mea-
sures, the incidence of pediatric fractures has increased over
the years.' The life time probability of having a childhood
fracture is approximately 42—64% in boys and 27—40% in girls,

fine fractures correctly to share a relevant common language.
An appropriate classification system should be used for this
purpose. Regarding the classification systems of fractures;
being reliable, valid, accurate, relevant, and repeatable are
the most importantly accepted prerequisites.¢! Although,
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some administrative classifications (e.g., International Disease
Classification [ICD-10]) are commonly used in the hospital
settings, the most consistent and commonly used classifica-
tion of adult fractures is the AO/OTA classification.l”? This
comprehensive classification system, which has been accept-
ed worldwide, has been reported to be reliable, accurate,
and valid.’='¥

Due to its increasing incidence, it has become even more
important to reveal the epidemiological characteristics and
mechanisms of pediatric fractures. In fact, epidemiological
studies are the first step in developing or improving preven-
tion and treatment methods, avoiding preventable causes,
and reducing fracture frequency. Considering these facts, it
has become important to conduct descriptive epidemiologi-
cal studies in a large number of patients using the most com-
monly used and the latest fracture classification system. Stud-
ies on fracture prevalence by specific age and gender groups
in the developing countries are relatively scarce, mainly due
to the lack of nationwide databases. On the other hand, ep-
idemiological data change in a timely and multifactorial way;
therefore, regular repetition of these studies is necessary to
observe both the time trends of pediatric fractures and their
socioeconomic effects.

In this context, the aim of the present study was to put for-
ward a recent 5-year epidemiological analysis of pediatric
fractures. To the best of our knowledge, this is the first epi-
demiological study that presents data on pediatric fractures,
according to the current AO/OTA classification.

MATERIALS AND METHODS

Following the ethical approval of the Institutional Review
Board, 3261 pediatric patients who were diagnosed with at
least one fracture related with orthopedics and traumatology
in a level-one trauma center, between the dates January I,
2010, and December 31, 2014, were included in this retro-
spective and epidemiological descriptive study. This study was
conducted as one part of a large epidemiological investiga-
tion, which also included an adult counterpart.

The demographic data related with all fractures related with
orthopedics and traumatology that were encountered on
an in-patient and outpatient basis, in patients younger than
18 years old were investigated. The patients included in this
cohort were grouped into four age ranges; <2 years, 2-5.9
years, 6-9.9 years, and 10—17.9 years. The main demographic
data which were investigated included age, gender, mecha-
nism of injury, anatomical fracture sites, open fracture rate,
pathological fracture rate, and overall mortality rate.

The AO/OTA classification was used to record and examine
the data of the fractures.®! Single experienced trauma sur-
geon evaluated each radiograph according to the valid and
reproducible AO/OTA fracture classification system.
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As this analysis was performed on the musculoskeletal frac-
tures, which were only related with orthopedics and trau-
matology, fractures of the skull, maxillofacial, and chest wall
were excluded from the study. The cervical vertebral frac-
tures were also excluded due to the extensive management
of these fractures by the department of neurosurgery in the
present trauma center. In addition, non-union and malunion
of previous fractures were excluded from the study.

The mechanism of injury related with the fractures was re-
corded under || titles; out-vehicle and in-vehicle accident,
simple fall, fall height (>2 m), firearm, occupational and in-
strument related, sports related, self-harm, fractures after
sprain, pounding injuries, and other traumas which cannot
be classified. Second, the monthly and yearly admission times
of all patients were given in detail. Third, the management of
the fractures was also recorded as non-surgical and surgical.
Finally, open and pathological features of each fracture type
and the overall mortality rate of pediatric fractures were also
presented.

The descriptive statistics of all variables were calculated and
given as frequencies/percentages in categorical variables; as
meanzSD or median (minimum, maximum) for numerical
variables of normally distributed and skewed data, respec-
tively. Statistical analyses were performed using the SPSS with
version 20.0.

RESULTS

During the 5-year study period, 3396 fractures were present
in 3261 patients, who were managed in the Department
of Orthopaedics and Traumatology at Necmettin Erbakan
University, Meram Faculty of Medicine Hospital. This number
constituted 23% of a total number of 14,408 hospitalized pa-
tients (including elective surgeries) and 38% of a total number
of 8585 patients who were diagnosed with and managed for
at least one relevant fracture. Table | shows the 5-year demo-
graphic features of pediatric fractures, compared with adult
fractures. The mean age of the patients was 9.8 (range 1-17
years). The male-to-female ratio was 2.6. Ninety-seven per-
cent of the fractures were isolated and the rest was multiple
fractures. Most of the patients admitted to the hospital during
weekdays (68.9%) and were managed non-surgically (68.8%).

The comparative epidemiological characteristics of the frac-
tures, according to each pediatric age group, are demonstrat-
ed in Table 2. The most common mechanism of injury was
observed as simple fall at all age groups. In addition to the
increase in the number of fractures with increasing age, it is
remarkable that more fractures are seen in male than female
in all age groups except Group | (<2 years).

Figure la and b demonstrates frequencies of all fractures,

according to the AO/OTA classification. The overall and
gender-specific frequency distribution curves according to
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Table I. Summary of five-year comparative demographic features in pediatric fractures with adult fractures
Pediatric Adult

Number of patients 3261 5324
Number of fractures 3396 5865
Mean agexStandard deviation (Range) 9.8+4.6 (1-17) 48.6+21.5 (18-100)
Male/female ratio 2.6 22
Fractures:

Isolated (%) 97 92

Multiple (2) (%) 3 8
Time of admission:

Weekday 68.9 68.7

Weekend 31.1 31.3
Anatomical Site:

Upper limb (%) 73.7 48.8

Lower limb (%) 25 43.7

Axial skeleton (%) 1.3 7.5

The most common
Fracture type (AO/OTA) (%)
Mechanism of injury (%)
Season (%)

Management
Non-surgical
Surgical
Other

Open fracture rate (%)

Pathological fracture rate (%)

23 (Radius/Ulna distal) (22.9)
Simple fall (60.5)

7 (Hand/Carpal fractures) (19.6)
Simple fall (38.6)

Summer (39) Summer (32.5)
68.8 54.4
312 45.4
- 0.2
5.8 1.6
I 1.8
0.1 0.4

Overall mortality rate (%)

the pre-defined age groups are depicted in Figure 2. Figure
3 demonstrates that frequency distribution of fractures was
steady, on a yearly basis, over 5 years, in both genders. In ad-
dition, summer months were the time, when fractures were
most frequently encountered and winter months, being the
lowest (Fig. 4). The frequency distribution curves of fractures,
which were encountered in the upper extremity, lower ex-
tremity, and axial skeleton, according to the pre-defined age
groups, are demonstrated in Figure 5.

Overall, the most common AO/OTA fracture types were 23
(radius/ulna distal) (22.9%), 13 (humerus distal) (13.3%), and
7 (hand/carpal bones) (12%), as demonstrated in Figure la.
All of the fractures were observed in males more than in
females according to fracture type. While the most common
fracture of the upper extremity was 23 (distal radius/ulna),
the most common fracture in the lower extremity was 8
(foot). AO/OTA 32 (clavicle) fractures were the most com-
mon in the youngest age group (<2 years), and also, unlike
other age groups, the male/female ratio was reversed in this
group (Table 2). While the mean ratio of open fractures is
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5.8%, it is observed that the rate of open fractures increased
with age (Table 2). It was striking that 60.5% of all fractures
occurred after simple fall (Table 2). In addition, although sim-
ple fall is in the first place in all age groups, the frequency of
vehicle accidents and sports injuries increased significantly in
the 10-17.9 age group (Fig. 6).

DISCUSSION

The most important result of the present study was that
the epidemiological analysis of a large number of fractures in
pediatrics, according to the AO/OTA classification, was re-
ported firstly in the literature, over a 5-year of period in a
level-one trauma center. The fracture and demographic char-
acteristics were mostly different from that of the adult group,
which was also investigated as a counterpart of the present
study, simultaneously (Table I).

The comprehensive AO/OTA classification, which was re-

ported to be reliable, accurate, valid, and user-friendly, was
used in this study.”'% According to this system, the most

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 10
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Figure 1. (a) Overall frequencies of fractures according to AO/OTA
classification in decreasing order (*: The most frequent upper ex-
tremity fracture and **: The most frequent lower extremity fracture)
(b) The fractures’ frequencies according to the AO/OTA classifica-
tion and age groups (*: The most frequent upper extremity fracture
and **: The most frequent lower extremity fracture).
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Figure 2. The frequency distribution curves of pediatric fractures
(overall and gender specific).

frequently encountered pediatric fractures were 23 (radius/
ulna distal), 13 (humerus distal), and 7 (hand/carpal bones).

The incidence of childhood fractures varies according to
geographic region, age, and gender in the literature, but the
annual incidence varies between 12 and 36/1000 children.
311121 Socioeconomic, demographic, seasonal, and geopolit-
ical factors may play a role in the difference of fractures’
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Figure 3. The yearly frequency distribution curves of fractures in
males and females.
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Figure 4. The seasonal frequency distribution curves of fractures
in age groups.
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Figure 5. The frequency distribution curves of fractures, in upper
extremity, lower extremity, and axial skeleton, according to the age
groups.

incidences. One of the reasons for the difference in frac-
ture frequencies between countries is that the definition
of the childhood age group is not clear, for example, while
the World Health Organization (WHO) takes this range as
0-19, in some countries, the age of 0—16 is considered as
childhood. Since the age of 0—18 is defined as childhood in
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Table 2. The epidemiological characteristics of all fractures according to the age groups

Age groups n Frequency Male/Female Most common Open fracture Most common AO/OTA
(years) (%) Ratio mechanism of injury (%) fracture type
0-1.9 28 0.008 0.64 Simple fall 0 32 (Clavicle)
2-5.9 735 22.53 1.77 Simple fall 54 13 (Humerus distal)
6-9.9 863 26.47 2.12 Simple fall 43 23 (Radius/Ulna Distal)
10-17.9 1635 50.99 3.68 Simple fall 6.9 23 (Radius/Ulna Distal)

our country’s health system, we evaluated patients under
the age of 18 in this study.

The epidemiology of fractures differs in different age groups
due to the characteristics of the bone itself and the chang-
ing activities depending on the age groups. However, with
increasing age from birth to the highest incidence between
the ages of 12 and |5 years, the incidence of fractures some-
what increases linearly.'*'"] In our study, the incidence of
fractures increases with age and is consistent with the lit-
erature. The peak in adolescence can be explained by rap-
id skeletal growth, increased secretion of growth-regulating
hormones, and remodeling of the radial metaphysis.!'*! Babies
who are not-to-walk often suffer birth injuries and fractures
from others, while children aged 2-5 begin new activities and
have fractures due to running and falling, such as clavicle frac-
tures, whose incidence decreases with age.l'! In addition, in
our study, AO/OTA 32 (clavicula) fractures peak in the 2-5.9
age group and the frequency of this fracture decreases with
advancing age. Older school-age children are more likely to
experience fractures due to discovering new heights and
speeds, especially supracondylar fractures that occur around
the age of 6—10 while adolescents are more likely to have
fractures from motor vehicle collisions, contact sports, and
recreational activities.l'>'¢!7]

900
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—— Simple fall
© 600 —— Vehicle accidents
*g / —— Sports-related
£ 500 —— Fall height
‘c / —— Firearm
) 400 — Instrument related
'g / Occupational
2 300 Self harm ‘
Fractures after sprain
/ Paunding
200 —— Other
100
00— —_—————
0 5 10 15 20
Age

Figure 6. The frequency distribution curves of fracture mechanism,
according to the age groups.
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In the previous studies, the most common fractures in the
pediatric age group are distal radius fractures followed by hand
fractures.®'"'37-221 |n addition, approximately 1/3 of all pediat-
ric fractures are seen in the lower extremity while 2/3 are in
the upper extremity.2'-2 In the present study, upper extrem-
ity fractures were seen in 73.7%, and the three most com-
mon fractures in total were 23 (radius/ulna distal), 13 (humer-
us distal), and 7 (hand/carpal bones) according to AO/OTA
classification. When evaluated according to the predefined
age groups, distal humerus fractures take the first place in
the 2-5.9 age group, while AO/OTA 23 (distal radius/ulna)
fractures are the most common fractures in the 6-9.9 and
10-17.9 age groups, in accordance with the literature men-
tioned above. Furthermore, strikingly the frequency of AO/
OTA 7 (hand/carpal bones) fractures increases significantly in
the 10—17.9 age group and takes the second place after AO/
OTA 23 (distal radius/ulna) fractures. Similarly, in the epidemi-
ological study of Naranje et al.,”! the total incidence of finger
and hand injuries slightly exceeded distal forearm fractures,
even in the 10-14 age group, and settled in the first place in
the 1519 age group. Unlike other age groups, the frequen-
cy of AO/OTA |5 (clavicle) fractures increased in the 0-1.9
age group in our study and ranked first. Similarly in a recent
epidemiological study examining the early childhood period
under the age of 5 in the USA, Wolfe et al.?! reported very
closely the incidence of forearm fractures and clavicle frac-
tures, especially in the group under | year old. In our study,
AO/OTA 13 (distal humerus) fractures were among the most
common fractures in the overall total, while the highest rate
was seen in the 6-9.9 age group, in accordance with the above
literature. However; in our study, the rate of distal humerus
fractures in the 2-5.9 age group exceeds forearm fractures,
and this is not consistent with the literature. Although there
is an increase in the incidence of humeral fractures, especially
in this age group, forearm fractures remain the first in most of
the studies.['?2*2¢ Since the hospital where we conducted this
epidemiological study is a university hospital trauma center,
we accept many patients who were referred from the other
district public hospitals and rural areas. While most forearm
fractures in the pediatric age group can be treated conserva-
tively even in rural areas, referral of distal humerus fractures
requiring further surgery to our trauma center may explain
the relative high number of distal humerus fractures compared
to forearm fractures in this 2-5.9 age group.

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 10
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It is clear in the literature that males have more fractures
than females in pediatrics.['!"!2!9202526] Male gender has been
identified as an independent risk factor for fracture in the
pediatric age, and Wolfe et al. showed an increased expe-
rience of fractures by 12%, Naranjie et al., 18%, and Lyons
et al, 12%, compared to female gender. Although there is
a general consensus that the risk of fracture increases in
boys due to high sports participation and risk-taking behav-
ior, there is actually a multifactorial situation. Even in a study
controlling sports participation, Stracciolini et al.?’! found
that male athletes were twice as likely to experience frac-
tures than females. Although risk-taking behavior is difficult
to identify, individual behavioral characteristics such as in-
creased impulsivity, hyperactivity, and a bad perception of
danger, especially during adolescence, may contribute to this
tendency and thus increased fracture rates. In a Tasmanian
study using interviews to detect behavioral characteristics,
behaviors identified as having high risk-taking characteristics
of adolescent individuals had a higher association with hand
fractures.”® In our study, similar to the literature, the mean
male/female ratio was calculated as 2.6, and it is remark-
able that this ratio increased up to 3.68 in the 10-17.9 age
group. Especially in the 10—17.9 age group, as mentioned be-
fore, the excessive increase in the frequency of AO/OTA 7
(hand/carpal) fractures supports the Tasmanian study (Fig.
I). While these factors are actually difficult to identify in
the trauma setting, this topic may open a new frontier to
investigate children prone to fractures aid to specific mea-
sures and possibly help minimize their exposure to trauma
through education.

The present study showed that summer months was the
time, when fractures were most frequently encountered and
winter months, being the lowest in all age groups except
0-1.9 age. It has been previously shown in studies conducted
in Ireland and the United States that childhood fractures in
the summer are approximately 2.5 times higher than in win-
ter. In addition, the number of patients presenting with frac-
tures increases 2 times more on days with more than average
sunshine compared to days with less than average sunshine.
129301 Although it has been suggested that rapid bone growth
during the summer months may increase physeal fractures
(slipped capital femoral epiphysis, Salter | fracture),?" it has
been shown by Landin et al.'’! that physical fractures do not
show seasonal changes in the following years. The fact that
the seasonal variation in our study was not significant in the
0-1.9 age group may be due to the time spent outside in this
group was very limited and therefore was little affected by
seasonal changes, and the number of patients in this group
was too limited to make meaningful inferences. Furthermore,
the city where this study was conducted is located in a geo-
graphical region in Turkey where the terrestrial climate is ex-
perienced and the winter conditions are cold, and therefore,
the time spent in outside is reduced, especially in childhood,
thus, a serious difference occurs in terms of fracture rates in
summer and winter.
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On the one hand, the rates of open and pathological fractures
were also reported in this study, as 5.8% and | %, respectively.
On the other hand, the overall mortality rate related with
pediatric fractures was also found as 0.1%. The epidemio-
logical studies on fractures mainly focused on body regions
or on separate special topics and a number of large popu-
lation-based studies were also published till now. However,
open and pathological fracture rates and fracture-related
mortality were lacking. To the best of our knowledge, this in-
formation was first presented here in the relevant literature.

The present study showed that the frequency distribution of
the factures was steady, on a yearly basis, over 5 years, in
both genders. This finding indirectly reflects the consistency
of the data and findings in this study. Simple fall was found to
be the leading mechanisms of injuries for fractures in pediat-
rics in all age groups. The increasing rate of participation in
sports activities at school age and adolescents increases the
frequency of sports injuries in this age group. In addition, in
this study, non-vehicle accidents with pedestrians or bicycles
and in-vehicle traffic accident induced fractures increased in
the 10—17.9 age group. This finding of our study is consistent
with the previous studies.!'”"'*3233] Especially in this age group,
we think that to reduce the incidence of fractures, it may be
useful to provide traffic educations in schools and to make
road arrangements (appropriate sidewalks, pedestrian under
and overpasses, and bicycle paths) separating pedestrians and
vehicles. Furthermore, the frequency of accidents and the se-
verity of injuries can be reduced by legislative arrangements
and educations on helmet use, especially in bicycle and mo-
torcycle rides.

The most important feature of this study that distinguishes
it from the other epidemiological studies is that the X-rays
of all patients are examined and classified by us according to
AO/QOTA classification system, and with this feature, it is free
from data entry errors that may occur in an epidemiological
study made by processing diagnostic codes only from data-
bases. Although the main strengths of this study include the
relatively large sample size, and the reliable documentation
of novel data over a long period of time, in a level-one trau-
ma center, it possesses some limitations to discuss. First, the
data belong to a single medical center. Although the results of
this study can be applied to a specific population, our center
is the oldest and the largest, major referral university trau-
ma center in the investigated geographical region. Second,
the data related with the associated injuries of other body
parts such as skull, maxillofacial, and chest wall and cervi-
cal vertebral fractures were excluded and also the medical
comorbidities of the patients, the time from admission to
surgery, and the time of hospital stay were not reported in
this study. These info and their effects will be reported in
the subsequent epidemiological studies on the fractures of
each anatomical region separately, as the next part of this
main study, in the near future. Third, the subgroups of each
fracture type of AO/OTA classification were not given in de-
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tail. Because, these details are out of scope of this study and
they will be presented in separate subsequent investigations
of each anatomical regions’ fracture. Fourth, we are not able
to report neither incidence nor prevalence related with pe-
diatric fractures for now, because of the presence of other
smaller scale hospitals in the same geographical region. As
this analysis was performed on the musculoskeletal fractures,
which were only related with orthopedics and traumatology,
fractures of cervical vertebrae were excluded due to the ex-
tensive management of these fractures by the department of
neurosurgery in the present trauma center. Ultimately, this
main study would serve as a kernel to expand the scope of
our efforts to perform a larger; multicenter; and epidemiolog-
ical study on pediatric fractures.

We believe that it is important to repeat the similar epide-
miological studies at certain time intervals in terms of chang-
es in fracture trends in childhood. Considering the burden
on the healthcare system, treatment costs, disabilities, and
even mortality due to the fractures, we think that knowing
the fracture mechanisms and the physical or environmental
effects that predispose to fractures provides convenience in
terms of sustainable action plans.

Conclusion

To the best of our knowledge, this study represents the larg-
est and the first epidemiological evaluation of pediatric frac-
tures according to the AO/OTA classification, in a level-one
trauma center, over 5 years. Further studies are still needed
to determine risk factors and how to modify them to prevent
morbidity in pediatric age. The present study warrants fur-
ther multicentric, descriptive epidemiological studies, to con-
stitute a sustainable action plan for the prevention strategies
and allocations for major traumas and fractures in pediatrics.

Acknowledgments

We thank Dr. Ahmet Fevzi Kekeg for the performance of the
statistical analysis of this study.

Ethics Committee Approval: This study was approved by
the Necmettin Erbakan University Meram Faculty of Medi-
cine Clinical Research Ethics Committee (Date: 21.08.2020,
Decision No: 1179).

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: O.B., Z.D.D, N.A,,
A.EK.; Design: O.B., Z.D.D., A.EK.; Supervision: O.B., A.FK,,
Z.D.D; Resource: DK, Z.D.D,, N.A., H.Y.; Materials: Z.D.D,,
OB, N.A, H.Y; Data: N.A,, H.Y,, ZD.D,, A.EK.; Analysis:
DK. A.EK. O.B. Literature search: A.FK., O.B., M.N.D,
H.Y.,, N.A; Writing: O.B., A.FK., M.N.D;; Critical revision:
O.B., AFK, M.N.D..

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study
has received no financial support.

1506

REFERENCES

1. Mathison DJ, Agrawal D. An update on the epidemiology of pediatric
fractures. Pediatr Emerg Care 2010;26:594-603; quiz 604—6. [CrossRef]

2. Landin LA. Epidemiology of childrens fractures. ] Pedaitr Orthop B
1997;6:79—-83. [CrossRef |

3. Moustaki M, Loriou M, Petridou E. Cross country variation of fractures
in the childhood population. Is the origin biological or “accidental”? Inj
Prev 2001;7:77. [CrossRef ]

4. Garbuz DS, Masri BA, Esdaile J, Duncan CP. Classification systems in
orthopaedics. ] Am Acad Orthop Surg 2002;10:290—7. [CrossRef ]

5. Audigé L, Bhandari M, Griffin D, Middleton P, Reeves BC. Systematic
reviews of nonrandomized clinical studies in the orthopaedic literature.
Clin Orthop Relat Res 2004;427:249-57. [CrossRef]

6. Audigé L, Bhandari M, Hanson B, Kellam J. A concept for the validation
of fracture classifications. ] Orthop Trauma 2005;19:401-6. [CrossRef ]

7. Marsh JL, Slongo TFE Agel ], Broderick JS, Creevey W, DeCoster
TA, et al. Fracture and dislocation classification compendium 2007:
Orthopaedic trauma association classification, database and outcomes
committee. ] Orthop Trauma 2007;21:S1-133. [CrossRef]

8. Meling T, Harboe K, Enoksen CH, Aarflot M, Arthursson AJ, Sereide K.
How reliable and accurate is the AO/OTA comprehensive classification
for adult long-bone fractures? ] Trauma Acute Care Surg 2012;73:224-31.

9. Audigé L, Bhandari M, Kellam J. How reliable are reliability studies of
fracture classifications? A systematic review of their methodologies. Acta
Orthop Scand 2004;75:184-94. [CrossRef

10. Lichtenhahn P, Fernandez DL, Schatzker J. Analysis of the “user friendli-
ness” of the AO classification of fractures. Helv Chir Acta 1992;58:919—
24,

11. Lyons RA, Delahunty AM, Kraus D, Heaven M, McCabe M, Allen H, et
al. Children’s fractures: A population based study. Inj Prev 1999;5:129—
32. [CrossRef]

12. Hedstrém EM, Svensson O, Bergstrdm U, Michno P. Epidemiology of
fractures in children and adolescents. Acta Orthop 2010;81:148-53.

13. Cheng JC, Shen WY. Limb fracture pattern in different pediatric age-
groups: A study of 3350 children. ] Orthop Trauma 1993;7:15-22.

14. Brinker MR, O’Connor DP. The incidence of fractures and dislocations
referred for orthopaedic services in a capitated population. ] Bone Joint
Surg Am 2004;86:290—7. [CrossRef |

15. Rewers A, Hedegaard H, Lezotte D, Meng K, Battan FK, Emery K, et
al. Childhood femur fractures, associated injuries, and sociodemographic
risk factors: A population-based study. Pediatrics 2005;115:e543-52.

16. Rodriguez-Merchan EC. Pediatric skeletal trauma. Clin Orth Rel Res
2005;432:8-13. [CrossRef]

17. Landin LA. Fracture patterns in children. Analysis of 8,682 fractures
with special reference to incidence, etiology and secular changes in a
Swedish urban population 1950-1979. Acta Orthop Scand Suppl
1983;202:1-109. [CrossRef ]

18. Cheng JC, Ng BK, Ying SY, Lam PK. A 10-year study of the changes
in the pattern and treatment of 6,493 fractures. ] Pediatr Orthop
1999;19:344-50. [CrossRef |

19. Cooper C, Dennison EM, Leufkens HG, Bishop N, van Staa TP. Epidemi-
ology of childhood fractures in Britain: A study using the general practice
research database. ] Bone Miner Res 2004;19:1976-81. [CrossRef]

20. Clark EM. The epidemiology of fractures in otherwise healthy children.
Curr Osteoporos Rep 2014;12:272-8. [CrossRef]

21. Randsborg PH, Gulbrandsen P, Benth JS, Sivertsen EA, Hammer OL,
Fuglesang HF, et al. Fractures in children: Epidemiology and activity-spe-

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 10


https://doi.org/10.1097/PEC.0b013e3181eb838d
https://doi.org/10.1097/01202412-199704000-00002
https://doi.org/10.1136/ip.7.1.77
https://doi.org/10.5435/00124635-200207000-00007
https://doi.org/10.1097/01.blo.0000137558.97346.fb
https://doi.org/10.1097/01.bot.0000155310.04886.37
https://doi.org/10.1097/00005131-200711101-00001
https://doi.org/10.1097/TA.0b013e31824cf0ab
https://doi.org/10.1080/00016470412331294445
https://doi.org/10.1136/ip.5.2.129
https://doi.org/10.3109/17453671003628780
https://doi.org/10.1097/00005131-199302000-00004
https://doi.org/10.2106/00004623-200402000-00011
https://doi.org/10.1542/peds.2004-1064
https://doi.org/10.1097/01.blo.0000155377.95940.81
https://doi.org/10.3109/17453678309155630
https://doi.org/10.1097/01241398-199905000-00011
https://doi.org/10.1359/jbmr.040902
https://doi.org/10.1007/s11914-014-0227-y

Bilge et al. The initial analysis of pediatric fractures according to the AO/OTA fracture classification and mechanisms of injuries

22.

23.

24.

25.

26.

cific fracture rates. ] Bone Joint Surg Am 2013;95:e42. [CrossRef] 27. Stracciolini A, Casciano R, Friedman HL, Stein CJ, Meehan WP, Micheli
Schalamon J, Dampf S, Singer G, Ainoedhofer H, Petnehazy T, Hoell- LJ. Pediatric sports injuries: A comparison of males versus females. Am J
warth ME, et al. Evaluation of fractures in children and adolescents in a Sports Med 2014;42:965-72. [CrossRef]

Level I trauma center in Austria. ] Trauma 2011;71:E19-25. [CrossRef] 28. Ma DQ, Motley R, Jones G. Risk-taking, coordination and upper limb
Joeris A, Lutz N, Wicki B, Slongo T, Audigé L. An epidemiological eval- fractures in children: A population-based case-control study. Osteoporo-
uation of pediatric long bone fractures-a retrospective cohort study of sis Int 2004;15:633~8. [CrossRef]

2716 patients from two Swiss tertiary pediatric hospitals. BMC Pediatr 29. Masterson E, Borton D, O’'Brien T. Victims of our climates. Injury
2014;14:314. [CrossRef] 1993;24:247-8. [CrossRef]

Park MS, Chung CY, Choi IH, Kim TW, Sung KH, Lee SY, et al. Inci- 30. Ryan LM, Teach SJ, Searcy K, Singer SA, Wood R, Wright JL, et al. Epi-
dence patterns of pediatric and adolescent orthopaedic fractures accord- demiology of pediatric forearm fractures in Washington, DC. ] Trauma
ing to age groups and seasons in South Korea: A population-based study. 2010;69:S200-5. [CrossRef ]

Clin Orthop Surg 2013;5:161-6. [CrossRef] 31. AndrenL, Borgstrom KE. Seasonal variation of epiphysiolysis of the hip and
Naranje SM, Erali RA, Warner WC Jr., Sawyer JR, Kelly DM. Epidemi- possibility of casual factor. Acta Orthop Scand 1958;28:22-6. [CrossRef]
ology of pediatric fractures presenting to emergency departments in the 32. Rennie L, Court-Brown CM, Mok JY, Beattie TE. The epidemiology of
United States. ] Pediatr Orthop 2016;36:e45—8. [CrossRef fractures in children. Injury 2007;38:913—-22. [CrossRef]

Wolfe JA, Wolfe H, Banaag A, Tintle S, Koehlmoos TP. Early pediatric 33. Valerio G, Gall¢ E Mancusi C, Di Onofrio V, Colapietro M, Guida P, et

fractures in a universally insured population within the United States.
BMC Pediatr 2019;19:343. [CrossRef]

ORIJINAL CALISMA - 6Z

AO/OTA kirik siniflamasina ve yaralanma mekanizmalarina gore cocuk kiriklarinin analizi
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AMAC: Pediatik kiriklarin epidemiyolojisi, ok faktorll bir sekilde, zamanla degisim gostermektedir. Bu galismanin amaci, meveut AO/OTA kirik si-
niflamasina gore, yol glivenligi icin mevcut on yillik eylem plani kapsaminda pediatrik kiriklarin son bes yillik epidemiyolojik analizini ortaya koymaktir.
GEREC VE YONTEM: Bu geriye doniik, epidemiyolojik tanimlayici calismaya birinci diizey bir travma merkezinde ortopedi ve travmatoloji ile iliskili
en az bir kirik tanisi almig 326 | pediatrik hasta alindi. Hastalar yaslarina gore; <2, 2-5.9, 6-9.9 ve 10-17.9 olmak iizere dort yas grubunda incelendi.
Kiriklar AO/OTA kirik siniflamasina gore degerlendirildi.

BULGULAR: Ug bin iki yiiz altmis bir hastada 3396 kirik vardi. Hastalarin ortalama yasi 9.8+4.6 (1—17) idi. Yas gruplarina gére kirik sayilari sirasiyla
28 (%0.008), 735 (%22.53), 863 (%26.47) ve 1635 (%50.99) idi. AO/OTA kirik siniflamasina gore en sik goriilen g kirik; 23 (radius/ulna distal
%22.9), 13 (humerus distal, %13.3) ve yedi (el/karpal, %12) idi. Hastalarin %68.8’i ameliyatsiz ve %31.2’si ameliyatla tedavi edildi. Toplam &lim
orani %0.1 idi.

TARTISMA: Bildigimiz kadariyla bu galisma, bes yillik bir donem boyunca AO/OTA siniflandirmasina gore pediatrik kiriklari analiz eden ilk galismadir.
Gelecege yonelik olarak, majoér travmalarin 6nlenmesi igin strdurilebilir bir eylem plani olusturmak amaciyla daha fazla ok merkezli epidemiyolojik
galisma yapilmasi gerekmektedir.

Anahtar sozclikler: AO/OTA siniflamasi; epidemiyoloji; pediatrik kiriklar.
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