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Demographic Characteristics of Paediatric Pelvic Fractures:
10-Years' Experience of Single Paediatric Orthopaedics Clinic
Cocuk Pelvis Kiriklarinin Demografik Ozellikleri: Bir Cocuk Ortopedi Kliniginin
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Abstract

Objective: To evaluate the demographic characteristics of paediatric
pelvic fractures.

Materials and Methods: Retrospective analysis of 26 patients who were
hospitalized with the diagnosis of paediatric pelvic fracture between
2000 and 2010 was performed. Age, gender, hospitalization time, mecha-
nism of injury, fracture type, associated injuries, haemoglobin level drop
in the first 24 hours, management and blood transfusion requirement,
injuries time (month) information were gathered from hospital records.

Results: There were 16 male and 10 female patients. Average age
was 10.5 (2-16). Average hospitalization time was 3.5 days (1-17). Av-
erage haemoglobin level drop in the first 24 hours was 1.51 (0.3-3.6)
gr/dL. Mechanisms of the injuries were as following; 14 patients were
struck by a car, 10 patients fell from height and 2 patients involved
in a vehicle traffic accident. According to the classification of Torode
and Zeig; there was 1 type 2, 22 type 3 and 3 type 4 injuries. Injuries’
occurrence season were; 12 in spring, 7 in summer and 7 in autumn.
All of the patients had been managed conservatively.

Conclusion: These injuries are rarely seen in children. Their manage-
ment can be mostly conservative and even with a simple and stable
pelvic injury marked bleeding can occur.
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Ozet
Amac: Cocuk pelvis kiriklarinin demografik 6zelliklerini arastirmak.

Gereg ve Yontem: 2000 ve 2010 yillari arasinda ¢ocuk pelvis kirgi
tanisi ile hastaneye yatirilan 26 hasta geriye donik olarak incelendi.
Hastane kayitlarindan hastalarin; yasi, cinsiyeti, hastanede kalis za-
mani, yaralanma olusma mekanizmasi, kirik tipi, ek yaralanmalari, ilk
24 saatteki hemoglobin diisme oranlari, tedavileri, kan nakil ihtiyac-
lari, yaralanma zamanlari (ay) ile ilgili bilgileri elde edildi.

Bulgular: 16 erkek, 10 kiz hastanin ortalama yasi 10,5 (2-16) yil, orta-
lama yatis sireleri 3,5 (1-17) giin, ilk 24 saatteki hemoglobin diisme
miktari 1,51 (0,3-3,6) gr/dL idi. 14 hastada arag carpmasi, 10 hastada
yuksekten diisme ve 2 hastada arag ici trafik kazasi sonrasi yaralan-
ma olusmustu. Torode ve Zeig siniflamasina gore; 1 hastada tip 2, 22
hastada tip 3 ve 3 hastada tip 4 yaralanma mevcuttu. Yaralanmala-
rin 12’si ilkbahar, 7'si yaz ve 7'si sonbaharda olusmustu. Tim hastalar
konservatif olarak tedavi edilmislerdi.

Sonug: Bu yaralanmalar ¢ocuklarda nadir gorilmektedirler. Cogu
konservatif olarak tedavi edilebilir. Basit ve dengeli kirik olsa bile cid-
di kanamalara neden olabilirler.

Anahtar Kelimeler: Pelvis kiriklari, cocuk, demografik 6zellikler

Introduction

Trauma is the leading cause of death and disability in chil-
dren [1]. Paediatric pelvic fractures are rare; their incidence has
been estimated between 2.4-7.5% among all children’s frac-
tures [2]. Pelvic fractures are consequences of trauma and are
typically the results of high-energy forces such as motor vehi-
cle collisions, falls from height or crush injuries [3]. Although
adult pelvic fractures were well documented previously, there
are only few data about the paediatric pelvic fractures [4].

There is not enough data about paediatric pelvic fractures
for our country population. Our hospital is a reference centre
for paediatric trauma patients in a city where 4 million people
live in. These patients are referring to our hospital especially
out of the work hours. Our study questions were: How often
did our clinic encounter these injuries? Which injuries were
accompanying paediatric pelvis fractures? Which treatment
modalities were performed about these injuries? The objec-
tives of this study include understanding the patterns of
paediatric pelvic fractures, their demographic characteristics
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and observing the injuries associated with these paediatric
pelvic fractures.

Materials and Methods

All children which were hospitalized with a diagnosis of
pelvic fracture over a 10-year period (2002-2012) were evalu-
ated retrospectively from the hospital medical records. This
study was approved by the Local Ethical Committee.

Inclusion criteria were: patients who were under 16 years
old, who were hospitalized and who had pelvic fracture. All of
the hospitalized patients’ files were evaluated for pelvic frac-
ture diagnosis. Patients’ medical history and their radiographs
were reviewed. Data recorded included: age, gender, hospi-
talization time, mechanism of injury, fracture type (according
to Torode and Zeig) [5], associated injuries, haemoglobin
level decrease in the first 24 hours, management and blood
transfusion requirement, and injuries time (month). Number
of patients who were admitted with trauma etiology to the
emergency department during this period was gathered
from hospital records. Detailed diagnosis of these patients
was not available.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) for
Windows IBM® (New York, United States of America) was used
for descriptive statistical analysis. We decided to compare
haemoglobin level decrease and grade of the injury accord-
ing to Torode and Zeig at first; however, since it would be con-
fusing because 2 of 3 patients with type 3 injury had received
red blood cell transfusion on the first day, we decided not to
perform comparative statistical analysis.

Results

There were totally 26 patients including 16 boys and 10
girls aged less than 16 years. Average age was 10.5+3.9 (2-16).

Average hospitalization time was 3.53+3.52 days (1-17). The
patient who was hospitalized for 17 days had type 4 pelvic
injury and additional femur and tibia fractures (patient num-
ber 1, Table 1). Mechanisms of the injuries were as following;
14 patients were struck by a car (53.8%), 10 patients fell from
height (38.4%) and 2 patients involved in a vehicle traffic
accident (7.8%). The fracture types, associated injuries, hae-
moglobin level decrease in the first 24 hours, and red blood
cell transfusion rates are listed in Table 1. Mean decrease of
haemoglobin level in the first 24 hours was 1.51+0.94 gr/dL
(0.3-3.6). During this time period, 3264 paediatric patients
were found to have been admitted to emergency depart-
ment with an etiology of trauma (major or minor trauma).
According to the classification of Torode and Zeig; there were
one type 2 (3.8%), twenty-two type 3 (84.6%), and finally
three type 4 injuries (11.6%). All of the patients were treated
conservatively except for one on whom the surgery was
performed only for the fractures of tibia and femur (titanium
elastic nail). The patient had also symphysis pubis separation,
and was treated conservatively by pelvic sheet. The occur-
rence times of the injuries are provided in Table 2 as months.
Analgesic suspension or pills were given as pain killer accord-
ing to the patients’ age and tolerance. The patient with type
2 fracture was treated conservatively by bed rest for 3 weeks.
Then, progressive load bearing with crutches was allowed as
the patient tolerated. Patients with type 3 injury were treated
as type 2 injury but those patients who had posterior injury or
bilaterally injury were allowed to bear weight after 6 weeks.
Simple pelvic sheet had been applied to patients with type 3
injury. There were no patients who were treated by skeletal
traction. Radiographic examination of type 4 and type 3 inju-
ries are shown in Figures 1 a,band 2 a, b.

Discussion

Paediatric pelvic fractures are rarely seen entities. There
are not enough data about these injuries in our country

Figure 1. a, b. Case number 1, symphysis pubis and left sacroiliac joint separation (a) Case number 1,
end of three years follow-up (b).
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Table 1. Fracture types, associated injuries, haemoglobin level decrease in first 24 hours and red blood cell transfusion rates

Hemoglobin Blood  Fracture Pelvic
level drop/ first Transfusion ~ Type Injury
Patient Associated 24 hours (red blood (Torode- Mana-
Number Age Fracture Injury (gr/dL) cell-unit)  Zeig) gement
1 16 Symphysis pubis and right Left femur and right 36 2 4 Conservatively
sacroiliac separation tibia fracture, left upper
thigh skin breakdown
2 16 Bilaterally pubik ramus fracture Urethral injury 25 1 3 Conservatively
3 11 Right pubic ramus fracture None 05 0 3 Conservatively
4 13 Left pubic ramus fracture Scalp skin breakdown 1.1 0 3 Conservatively
5 14 Right pubic ramus fracture None 1.2 0 3 Conservatively
6 14 Left acetabularand None 1.6 0 3 Conservatively
pubic ramus fracture
7 9 Leftacetabularand Right ileopsoas hematoma 3.1 2 4 Conservatively
right pubic ramus fracture,
symphysis pubis separation
8 13 Bilaterally pubic ramus fracture Clavicular fracture 26 0 3 Conservatively
9 4 Rightiliac wing and pubic Right humerus fracture 09 0 3 Conservatively
ramus fracture
10 13 Right pubic ramus fracture Right proximal fibular epiph- 2.8 0 3 Conservatively
ysiolysis, Right groin hematoma
1 8 Bilaterally pubic
ramus fracture Eye trauma 04 0 3 Conservatively
12 2 Left pubic Penil laceration, left 1.6 0 3 Conservatively
ramus fracture groin hematoma
13 7 Rightiliac wing and None 03 0 3 Conservatively
pubic ramus fracture
14 8 Bilaterally iliac wing and None 19 0 3 Conservatively
pubic ramus fracture
15 14 Right acetabular and left Left forearm volar skin 1.0 0 3 Conservatively
iliac wing fracture laceration, right shoulder
dermabration
16 13 Leftiliac wing and pubic Left clavicular fracture, 13 0 3 Conservatively
ramus fracture face -skin breakdown
17 8 Left sacrum and pubic None 20 0 3 Conservatively
ramus fracture
18 11 Right iliac wing fracture None 0.7 0 2 Conservatively
19 9 Rightischiopubic Right clavicula fractureand 0.6 0 3 Conservatively
ramus fracture eye trauma (Subconjunctival
haemorrhage)
20 13  Left ramus pubis fracture Nasal fracture, multiple 0.6 0 3 Conservatively
extremity skin breakdown
21 10 Right ischiopubic ramus fracture None 0.7 0 3 Conservatively
22 9 Rightischial ramus fracture Face skin breakdown 0.8 0 3 Conservatively
and sacral ala impaction
23 2 Left pubic ramus fracture Multiple skin breakdowns 29 0 4 Conservatively
and sacroiliac separation
24 8 Leftischial ramus fracture None 1.2 0 3 Conservatively
and sacral ala impaction
25 14 Leftischial ramus and iliac None 24 0 3 Conservatively
wing fracture
26 14 Bilaterally ischiopubic ramus fracture Left knee and elbow 1.0 0 3 Conservatively

and left sacral ala impaction

soft tissue injury
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Figure 2. a, b. Case number 24, left ischial ramus fracture (a), Case number 24, left sacral ala impac-
tion (b).

Table 2. Occurance time of the injuries in months

Occurance Time Patient Number (%)
January -
February -
March 3(11.5)
April 5(19.2)
May 4(15.3)
June 1(3.9)
July 2(7.8)
August 4(15.3)
September 2(7.8)
October 5(19.2)
November -
December -
Totally 26 (100)

population. As our clinic usually deals with paediatric trauma,
we decided to review our hospitalized paediatric patients
with a diagnosis of pelvic fracture. As a result we recognized
that we had very rarely hospitalized these patients and we
had treated whole of them conservatively.

It is difficult to determine the incidence of paediatric
pelvic fractures. Incidence varies from 0.2% to 7.5% in all
paediatric injuries [6]. As our unit is one of the biggest centres
dealing with paediatric trauma, for a 10-year period, 26 pae-
diatric patients were hospitalized with a diagnosis of pelvic
fracture. During this period, total traumatized patient num-
ber admitted to emergency department was 3264. Therefore,
the incidence was 0.79%. This incidence is significantly lower
than the previous data. During 1970’s, Watts stated that 10
pelvic fractures per year could be expected in large children’s
hospitals [7]. The incidence was 3.5% (39/1129) in Leonard
et al’s study group [4]. Bond et al. [8] had reported 2.4% inci-
dence in their series.

The most common mechanism of injury was pedestrian
hit by car (53.8%) followed by fall from a height (38.4%), in
our study group this finding is similar with the literature
[9].

There has to be large amount of energy to form fracture at
paediatric pelvis because of greater cartilaginous volume and
bony plasticity [10]. Some additional injuries usually accom-
pany these fractures. In 10 of our patients (38.4%), there
were no associated injuries, however these fractures were
mostly minor-stable injuries. Only three of our patients had
unstable pelvic injuries (11.6%) (Patient 1, 8 and 23 - shown in
Table 1) and most serious associated injuries were tibia and
femur fractures (Patient 1).

In the literature, it is stated that unlike adult pelvic frac-
tures, severe haemorrhage from the injury side is uncommon
for paediatric patients [11, 12]. Our study group demonstrat-
ed different findings about haemorrhage. The mean decrease
in haemoglobin levels was 1.5 gr/dL (0.3-3.6). This decrease
is significant for the paediatric patients because of their rela-
tively small amount of blood volume. If these patients have
anaemia, blood transfusion would be required. In our patient
group, 3 patients required red blood cell transfusion. First
patient had tibia and femur fractures as associated injuries
and pelvic injury was unstable, his initial haemoglobin level
was 12.7 gr/dL. Second patient had urethral injury as asso-
ciated injury and bilaterally pubic ramus fracture, and her
initial haemoglobin level was 11.2 gr/dL. Third patient had an
unstable pelvic injury and his initial haemoglobin level was
9.8 gr/dL. The patients who have unstable pelvic injuries, low
initial haemoglobin levels and/or associated severe injuries
more commonly seem to require blood transfusion.

It has been observed that paediatric pelvic fractures had a
seasonal trend [12]. Children may be much likely to sustain a
pelvic injury in summer and spring months, because they are
school free and are usually outside because of good weather
and long day-time in our country. Our study group’s injury
occurrence time is similar with the previous data; none of the
injuries had occurred in winter time.
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Management of pelvic fractures in children has tradi-
tionally been non-operative [5, 7, 13, 14]. Because of the
remodelling potential of the immature skeleton, most pelvic
deformities could be expected to heal conservatively. This
remodelling potential has been questioned [7, 15] and surgi-
cal treatment had been advised for some circumstances. This
newer operative concept is controversial. Blasier et al. [16]
reported equivalent results for operative and non-operative
management. We managed all of the injuries conservatively,
there were three unstable injuries and they did not have any
complaints at their clinic visits. We are aware that this is very
limited number of patient to state that Torode-Zeig type 4
patients have to be managed conservatively.

There were one type 2 (3.8%), twenty-two type 3 (84.6%)
and three type 4 injuries (11.6%) according to the classifica-
tion of Torode and Zeig among our study group. In 2012
Shore et al. [17] modified the classification system of Torode
and Zeig by separating type 3 into A and B. If there was a sta-
ble anterior pelvic ring injury they classified it as type 3A, and
if both anterior and posterior pelvic ring fractured but pelvic
ring remained stable this injury was classified as type 3B. If
we had used this new classification only 3 patient’s classifica-
tion would have been changed into type B among patients
with type 3 injury (patient number 22, 24 and 26- Table 1). In
Shore et al's study group, there were 4% type 1, 14% type 2,
71% type 3 (37% type A, 34% type B) and 10% type 4 injuries
(totally 115 patients in 8 years) [17]. In Niedzielski et al’s study
group, there were 40.7 type 1, 25.9% type 2 and 3 and 34.4%
type 4 injuries (totally 27 patients in 8 years) [6].

This study has several limitations. First of all, this study
includes only retrospective data, and this is the most impor-
tant limitation of the study. The clinical outcome measures
could not be obtained. The number of the patients which
were included in this study can be determined as limited but
the patients with type 1 injuries could not be included in this
study because of being treated as out-patient clinic and not
hospitalized. Similar articles in recent literature have limited
number of patients, too [6].

In conclusion; our experiences about paediatric pelvic
fractures suggest that, these injuries are rarely seen and con-
servative management of these fractures can be acceptable.
We should keep in mind that; even with a simple and stable
paediatric pelvic injury, marked bleeding could be seen.
Overall demographic characteristics of our country popula-
tion are similar with other reports of these injuries.
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