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Paediatric pelvic fractures: 10 years experience in a trauma centre
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A B S T R A C T

Fractures of the skeletally immature pelvis are relatively rare. We performed a retrospective analysis of

10 years experience of paediatric pelvic fractures in patients admitted a Level 1 Trauma Centre in London.

All patients evacuated to the Royal London Hospital by the Helicopter Emergency Medical Service

(HEMS) were entered on a comprehensive trauma database. This contains data about the time, date and

mechanism of injury; nature of the injuries sustained; Injury Severity Score (ISS), Revised Trauma Score

(RTS) and Glasgow Coma Scale (GCS).

Patients were studied to obtain the following information in addition to that available from the

trauma database: management of the pelvic fracture, length of stay in the intensive care unit and on the

ward, and clinical outcome.

Pelvic fractures were classified as open type or closed type and stable or unstable type in the database.

44 patients with pelvic fracture were admitted via HEMS in 10 years and seven patients died in that

group. The mean age was 11.4 (range 6–16) and 28 male and 16 female patients. Commonest mechanism

of injury was pedestrian hit by the car and predominantly stable type of injury was found in skeletally

immature pelvis.

Commonest associated injury was long bone fracture followed by head injury.

ISS, GCS and RTS were significantly (p < 0.05) altered in the non-survivors compared to the surviving

group. All patients save one were treated conservatively allowing gradual mobilisation.

In conclusion, pelvic fractures in children may themselves have a good long term outcome with

conservative management, but they are an indicator of serious other bodily injuries which carry a high

mortality.

Crown Copyright � 2008 Published by Elsevier Ltd. All rights reserved.
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Introduction

Fractures of the skeletally immature pelvis are relatively rare,
occurring in between 0.5% and 7.0% of children referred to a Level 1
Regional Trauma Centre.17,18,21,22 Information on the epidemiol-
ogy, management and outcome is hard to come by as the literature
on the subject is incomplete.18

No clear picture emerges from examination of the available
literature with respect to the investigation or classification of these
injuries.21,27 The place of operative and non-operative manage-
ment has not been defined.28,15 There is even dispute over the
mortality from pelvic injuries in this age group, with some studies
finding it to be very low 19,10 and others substantially higher.6 The
outcome has been generally reported to be favourable, but
controversies exist.
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Because of these uncertainties, we performed a retrospective
analysis of 10 years experience of paediatric pelvic fractures in
patients admitted at a Level 1 Trauma Centre in London.

Materials and methods

All patients admitted to our hospital and entered on a
comprehensive trauma database were included. This consisted of
all the patients evacuated to the centre via Helicopter Emergency
Medical Service (HEMS). This contains data about the time, date and
mechanism of injury; nature of the injuries sustained; Injury
Severity Score (ISS), Revised Trauma Score (RTS) and Glasgow Coma
Scale (GCS) besides other parameters.1,3,24,29 This database is readily
accessible for audit purposes and is an exclusive trauma database for
the HEMS and data is entered and cross checked by the suitably
qualified trauma database coordinators.

Forty-four patients aged 16 years and younger with a pelvic
fracture were identified from the trauma database in the 10 years
between 1993 and 2003. The records of these patients were
ll rights reserved.
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Fig. 1. Mechanism of injury in paediatric pelvic fractures.
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studied to obtain the information available from the trauma
database besides management of the pelvic fracture, length of stay
in the intensive care unit (ICU) and on the ward, disposal, seasonal
trends and clinical outcome.

Imaging studies, where available, of these patients were
analysed to obtain the nature of the pelvic fracture to determine
if they are open ring type pelvic injuries, which are in the more
severe group (unstable) or fractures with closed pelvic ring
(stable). Detailed classification used in patients with adequate
imaging has been dealt with separately, and is beyond the scope of
this paper which aims at determining the epidemiology.25 Where
possible and reliable, triradiate cartilage fusion has also been
recorded.

The outcome data were compared with the indicators of injury
severity and subjected to statistical analysis to test significance,
using Student’s t-test.

Results

In the group of 44 patients, there were 28 boys and 16 girls. The
age range was from 1 to 16 years, with a mean of 11.4 years.

The commonest mechanism of injury was pedestrian hit by car
(29%), followed by fall from a height (17%) (Fig. 1). The peak
incidence of accidents were in July, followed closely by January.

Common associated injuries were long bone fracture (13%),
which included tibial fracture in majority, and 12% had a head
injury. There was an associated chest injury in 15 cases, an
abdominal visceral injury in 14%, maxillofacial injury in 14% and
spinal injury in 14%. The high incidence of associated head injury
and polytrauma is reflected in the GCS (range 3–15, mean
10 � 4.03) and ISS (range 4–75, mean 23.3 � 17.3).

Only 21 patients had pelvic radiographs that were found
satisfactory to comment on fracture configuration and skeletal
maturity of the patient. Only 11% had adequate bone windows on
their abdomino-pelvic CT scans.

No patient underwent MRI scanning during the evaluation and
treatment phases of their injury. One patient underwent
arteriography to assess a suspected internal iliac artery injury,
and one patient underwent urethrography for suspected urethral
injury. This patient had a CT scan confirming the fracture to be
open type.
The majority of the fractures were a stable, closed type of injury
often involving only the pubic rami (33%), except for the case
discussed above.

Groups of patients

Patients with fatal injuries

Seven patients died of their injuries, giving an overall mortality
rate of 16%. Mortality was associated with a low GCS at the scene of
injury, and a high ISS. All seven patients who died had a severe
head injury, with a mean GCS of 5 on arrival. This compared with a
mean GCS of 10 in the survivors (p < 0.05). The mean ISS in the
non-survivors was 46 compared with 15 in the survivors
(p < 0.05). The mean RTS in the non-survivors was 3.6 compared
with 6.0 in the survivors (p < 0.05). The pelvic fracture in six of
these seven patients was of the stable type, whereas one case was
unstable. The other major injury common to this group was
thoracic injury ranging from lung contusions to haemopneu-
mothorax. The details of the injuries of these patients and their
scores are represented in Table 1.

Patients with stable and unstable injuries

Only four patients had unstable pelvic fractures. These
four patients were all male and were older, ranging in age
from 9 to 16 years. Three of the four patients had a GCS of 15, ISS
of 34–75 and RTS of 2.6–7.8. These three patients all survived.
The fourth patient had a GCS of 3 and died of head injury (see
Table 1). The other 40 patients had a stable pelvic fracture, with
an average age of 12 � 3.6 years (range 3–16 years). The mean
GCS � score was 10 � 3.5 for this group, the mean RTS score
6.3 � 1.2 and the mean ISS score 17 � 12.08. Six patients in this
group died (see Table 1 for details). Further details for the 34
patients with stable pelvic fractures who survived are shown in
Table 2.

Management

The pelvic fractures themselves were treated almost exclu-
sively by non-operative means. In practice, this meant a period of
bed rest followed by progressive gradual mobilisation within
limits of pain. Only one patient underwent external fixation for
an open book pelvis unstable fracture. She also underwent
selective embolisation of her internal iliac artery. The majority of
the patients were mobilised non to partial weight bearing during
the hospital stay, those who were not, mostly had an associated
tibial fracture.

Outcome

Mean hospital stay for the survivors was 22 days, 28% requiring
a period in ICU. The mean stay in ICU was 6 days. These figures
again reflect the serious nature of associated injuries.

Of the surviving patients, 30 were discharged home and 6 were
transferred to other facilities nearer their own homes. Post-
discharge follow-up has been possible only for those patients
discharged home from our institution. Mean follow-up time has
been 26 months. Of these 30 cases, there has been only one report
of problems or complications arising from the pelvic injury in the
follow-up. In this isolated case, secondary osteoarthritic change
developed at the site of an acetabular fracture and a hip
resurfacing arthroplasty was performed at the age of 25 years.
The patient was towards the adult and (14 years) of the age
spectrum at the time of injury.



Table 1
Details of injuries in deceased patient.

Patient number Injuries ISS RTS GCS at scene Pelvic fracture type Age Sex

1 Closed pneumothorax, rib fractures, lung contusions,

scapula fracture.

23 3.4 3 Stable 16 M

2 Base of skull fracture, subarachnoid haemorrhage, subtotal

haematoma, vertebral column fracture, closed haemothorax.

57 6 7 Stable 8 M

3 Liver injury, fracture of ribs, open wound knee, ankle, tibia,

lung contusions, open fracture humerus, intracranial

haemorrhage, cardiac contusion, pneumothorax, thoracic

aorta injury.

75 3 3 Stable 16 F

4 Base of skull fracture, vault of skull fracture, cerebral

contusion, generalised subarachnoid haemorrhage,

splenic injury, lung contusion, fracture of ribs,

closed pneumothorax.

59 1 3 Stable 15 M

5 Base of skull fracture, open femoral shaft fracture, open

wrist fracture, open anterior abdominal wound,

pneumothorax, intracranial haemorrhage, generalised

subarachnoid haemorrhage, colonic injury with

extravasation in cavity.

75 3 3 Unstable 9 M

6 Extradural cerebral haemorrhage, closed vertebral

column fracture,nospinal cord injury, lungcontusions,

generalised subarachnoid haemorrhage, fracture skull

vault, fracture base of the skull.

50 7 12 Stable 15 M

7 Closed intracranial haemorrhage, lung contusions

open facial injury, inferiorvena cava injury,

generalised subarachnoid haemorrhage.

45 4 3 Stable 3 F

Table 2
Details of surviving patients with stable pelvic fractures.

ISS RTS Mechanism Month GCS Age Sex Outcome

4 7.55 Fall 9 14 9 M Home

4 7.84 Mva 5 15 9 F Home

26 5.96 Pedvscar 5 7 13 F Home

20 5.03 Pedvscar 5 5 6 M Home

14 6.61 Pedvscar 8 10 7 M Home

14 4.91 Pedvscar 4 15 5 F Home

13 5.97 Pedvscar 9 7 11 F Home

9 5.96 Pedvscar 8 8 9 F Home

5 6.61 Pedvscar 3 9 9 F Home

22 5.96 Fall 7 8 15 M Home

25 6.61 Pedvscar 3 10 13 F Home

14 7.84 Pedvscar 1 15 14 M Home

5 6.9 Pedvscar 6 9 14 F Home

4 7.84 Pedvscar 3 15 16 M Home

10 7.84 Scvsvan 12 14 16 M Home

45 6.61 Fall 2 10 14 M Home

5 7.84 Fall 3 15 14 M Home

5 7.84 Fall 10 14 8 M Home

30 6.32 Mva 12 12 16 F Transfer

29 5.68 Mva 12 13 14 M Home

20 2.74 Mva 11 7 6 F Transfer

13 6.9 Mva 6 11 16 M Home

6 5.97 Mva 12 7 10 M Home

50 6.9 Pedvscar 12 10 13 F Transfer

38 4.09 Pedvscar 11 3 11 F Transfer

34 4.09 Pedvscar 6 13 16 M Home

24 4.45 Pedvscar 5 4 14 M Transfer

21 5.96 Pedvscar 1 7 14 F Home

14 6.9 Pedvscar 4 9 7 F Home

13 5.96 Pedvscar 3 7 9 M Transfer

13 7.84 Pedvscar 5 13 8 M Home

13 6.61 Pedvscar 11 13 6 M Home

11 7.55 Pedvscar 7 14 5 M Home

6 7.84 Pedvscar 11 13 8 M Home

Mean � S.D. 17 � 12.0 Mean � S.D. 6 � 1.28 Mean � S.D. 10 � 3.5 Mean � S.D. 11 � 3.6

Mva: motor vehicle accident; Pedvscar: pedestrian hit by car.

S. Banerjee et al. / Injury, Int. J. Care Injured 40 (2009) 410–413412



S. Banerjee et al. / Injury, Int. J. Care Injured 40 (2009) 410–413 413
Discussion

The mortality rate in children with pelvic fractures is variably
reported as being anywhere between 2% and 25%.21,15,26,16,6,4 Our
own mortality rate of 16% lies in the middle of this range.

Unlike the adult equivalent of these fractures, severe
haemorrhage from the pelvis is uncommon and does not appear
to contribute to mortality.5,10 In our series the only patient who
had a pelvic haemorrhage from the fracture with urethral injuries
had a favourable outcome and none of the patients in the group
who died actually had severe enough pelvic fracture to warrant
haemorrhage.

Rather, it would seem that the cause of death relates to
concomitant serious injuries, notably head injuries. Thus it is fair to
say that whilst paediatric pelvic fractures are not in themselves
life-threatening, they are an indicator of the overall severity of
injury to the child.

The mechanism of injury and the time of occurrence indicate
that there may be a seasonal trend like road traffic accidents which
can be noted in the series. Children may be more likely to sustain a
pelvic fracture in the summer months as they are outdoors for a
longer time, thus increasing the risk of a fall or pedestrian versus
car injury. Similarly in mid-winter, driver visibility may be less,
leading to more pedestrian versus car injuries.

It has been suggested that CT scans represent the gold standard
for assessment of these injuries.2,7 In our studies only 27% of
patients had CT scans with adequate bony window in 25%. There is
no evidence that the addition of a CT scan affected the manage-
ment or outcome of our fractures. However, it is accepted that the
fractures in our series tended to be at the less severe end of the
scale compared with other series.20,11 The patient who developed
the early posttraumatic hip arthritis actually had a CT confirmed
acetabular fracture which is a separate entity in the whole group
and raises the question how these fractures should be mana-
ged.8,9,12 The patient was also at the adult and of the age spectrum.
This raises the question as to at what age is the pelvic fracture more
paediatric and at what age should the consideration for adult
fracture management be started. Recent studies propose fixation of
acetabular fractures and identify them as a separate entity from
other pelvic fractures.

It has been observed that the higher age group (above 13 years)
are more prone to unstable fractures. This reveals that paediatric
pelvic fractures reach an adult nature around 13 years of age.

There is no evidence in our study that the largely non-operative
management of these injuries has adversely affected the long term
outcome. Again, the above observation regarding the relatively
minor nature of these fractures is relevant here.22,28,14,23,11 We
recommend the use of generic health questionnaires like CHQ in
children, in determining the long term outcome of the fractures.13

In summary, our experiences with these injuries suggest that
whilst the pelvic fracture itself may be minor with a good
prognosis following non-operative management, they are indica-
tors of much more severe and life-threatening injuries to other
systems.
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