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Introduction

Paediatric pelvic fractures occur rarely and are
usually the result of high-energy trauma. There tend
to be concomitant systemic injury. Paediatric pelvic
fractures are generally treated non-operatively, and
to date the predominating view is that such methods

yield successful outcomes.3,5,10,11,13,17,18,21,23,27

However, union of the fracture alone does not mean
total functional outcome, and an outcome can be
said to be satisfactory only when the individual
regains his former functional capacity. Therefore,
the radiological status of the bone is not the only
factor in assessing treatment outcomes; all systemic
problems associated with the fracture or caused by
the treatment need to be evaluated.

In the present study, children with pelvic injuries
were evaluated. The aim of the study was to assess
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Summary The long-term orthopaedic, urologic, and psychiatric outcomes of patients
treated non-operatively for unstable pelvic fractures were assessed.

There were 55 males and 3 females with an average age of 7 (3—13). Eighty-one
percent of the fractures were caused by motor vehicle accidents, and 68% by auto—
pedestrian accidents. Thirty-four of the 58 fractures were type Tile type B and 24 were
type C. Posterior urethral injury was determined in 41 patients, and head injury in 21.
Three patients with type C injury died within the first 3 days. After an average follow-
up period of 7.4 years of the patients with type B injuries, leg length discrepancy of
1 cm was determined in two, and limited motion associated with open-knee wound in
one, and low back pain in two. Of the patients with type C injuries, low back pain was
found in four, gait abnormality in three, sacroiliac ankylosis in one, and symphyseal
ossification in two. Urethral stricture was determined in 11 patients, urinary incon-
tinence in 6 and erectile dysfunction in 6. A total of 31 patients were diagnosed with 41
psychiatric illnesses, including dysthymic disorder, social phobia, post-traumatic stress
disorder, and major depression.

No difference was found in the treatment outcomes of the two groups. From a
holistic standpoint, long hospital stays and urologic complications are associated with
serious psychological problems, and thus should be considered during selection of
treatment modality.
� 2004 Elsevier Ltd. All rights reserved.
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long-term orthopaedic, urologic, and psychiatric
outcomes of conservative treatment in unstable
paediatric pelvic fractures.

Patients and methods

Fifty-eight children with unstable pelvic fractures
treated between January 1983 and May 1999 were
included in the study. Patients with fractures of
types A and C3 were excluded. Patients underwent
final clinical and radiological examination. Demo-
graphic data and accompanying urologic and psy-
chiatric problems were investigated in detail.

The severity of injury was evaluated according to
the modified injury severity scale (MISS).7

Orthopaedic evaluation

At the last control visit, the patients were ques-
tioned regarding pain at rest, pain with activity,
presence of a limp, and perceived leg length dis-
crepancy. During clinical examination, attention
was paid to whether there was pelvic tilt in the
standing position, or scoliosis of the lumbar spine.
Leg length discrepancy was measured clinically by
measuring the distance between the anterior super-
ior iliac spine and the medial molleol.

Urologic evaluation

Urologic injuries were investigated with the aid of
retrograde urography, cystography and intravenous
pyelography. Patients with posterior urethral injury
were treated with primary realignment or supra-
prubic cystostomy. Suprapubic cystostomy was car-
ried out on patients who developed severe stricture
at the beginning of or after primary realignment.
The repair was delayed an average of 7 (6—11)
months until all soft tissue in the pelvic and perineal
region had healed. Perineal or transpubic urethro-
plasty was carried out as a delayed surgical proce-
dure. Urologic outcomes were evaluated according
to voiding function, continence and sexual potency.

Psychiatric evaluation

Patients and their relatives were interviewed by a
psychiatric specialist. Symptoms were recorded and
patients were diagnosed according to the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV).9

Results

The average age of the patients at injury was 7 (3—
13) years. Fifty-five were male and 3 were female.
The cause of injury in most of the patients was high-
energy trauma (Table 1). Eighty-one percent of the
pelvic fractures resulted from motor vehicle acci-
dents, and 68% of these were the result of auto—
pedestrian accident. Thirty-four of the 58 fractures
were type B and 24 were type C. There was one or
more additional injury in all of the patients. Forty-
one patients had urethral injury, and 21 had head
injury (Tables 2 and 3).

Table 1 Aetiology of injury

Pedestrian
(auto injury)

Occupant
(auto injury)

Fall Farm
work

Bicycle/motor bike
(auto injury)

Type B 17 9 3 3 2
Type C 12 5 5 2 0

Total 29 14 8 5 2

Table 2 Associated extra pelvic injuries

Type B Type C

Head injury 6 15
Major soft-tissue injury 2 4
Thoracic trauma 0 3
Small bowel lesion 1 2
Rupture of diaphragma 0 1
Optic nerve lesion 0 1

Total 9 26

Table 3 Associated intrapelvic injuries

Type B Type C

Urethral injury 24 17
Rupture of the bladder 1 0
Rectal tear 2 2
Large intrapelvic/

retroperitoneal hematoma
3

Vaginal tear 1 0

Total 28 22
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The most frequently encountered additional
orthopaedic injury was femoral fracture (Fig. 1,
Table 4). Three patients with type C fractures (2
with head injury and one with uncontrollable retro-
peritoneal bleeding) died within the first 3 post-

traumatic days. The average MISS score was 22 (14—
41) for the patients as a whole, 19 (14—34) for type B
patients, and 23 (14—41) for type C patients. The
difference in MISS values between the two groups
was statistically evaluated with the Mann—Whitney

Figure 1 Male patient, 7 year-old. (a and b) Type C pelvic fracture after being run over by a tractor. The patient was
treated with hip spica cast for 6 weeks. (c) At 7-year follow-up radiograph and CT scan; (d) reveal degenerative
changes in the sacroiliac joint. In clinical examination, 2 cm shortness was determined.
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U-test, and was found to be significant (P ¼ 0:036).
The average MISS score of the patients who died was
37 (34—41).

All pelvic fractures were treated by non-opera-
tive means, such as bed rest, pelvic slings, hip spica
cast, or skeletal traction. Patients were then
allowed to walk when pain tolerance and other
injuries allowed. Thirty-one patients were treated
with bed rest for an average of 4.3 weeks (range, 3—
5 weeks), depending on age and severity of injury.
Sixteen patients were treated with bed rest and
spica cast for an average of 5.6 weeks (range, 5—6
weeks). Six patients were treated with pelvic sling
for 5 weeks, and in three patients with pelvic sling
and hip spica cast. Two patients required skeletal
traction for reduction of vertically unstable frac-

tures for 6 weeks. The final examination was carried
out in 49 (89%) of the 55 patients after an average
follow-up period of 7.4 (2—17) years. Six patients
were interviewed by telephone. Fourteen of 19
patients who reached working age (over 18 years),
had been employed in jobs like farming, machinery
repair or trade.

Orthopaedic outcomes

One of 34 patients with type B fracture had a gait
disorder, and 2 had low back pain. Gait abnormality
due to limited motion was seen in one patient with
an open-knee injury. Leg length discrepancy, prob-
ably caused by fractures of the femur, was detected

Figure 1. (Continued ).
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in two patients. On radiological examination,
sclerotic changes in the symphysis pubis were
detected in one patient, and ossification in the
symphysis in one patient (Table 5).

Two of 21 patients with type C fracture had some
low back pain during hard work (Fig. 2), while two
patients had pain that restricted daily activity. Gait
abnormalities were found in three patients. How-
ever, in one of these patients it was associated with
pelvic fracture, in another it was associated with
high thigh amputation, and in the other it was
associated with soft-tissue injury in the gluteal
regions. In clinical examination, 1 cm leg length
discrepancy was found in three patients and 2 cm
shortness in one patient (Fig. 1). In radiological
examination, slight pelvic asymmetry in one and
degenerate changes in the sacroiliac joint were
seen in two patients (Fig. 1). They also reported
low back pain. One patient with ankylosis in the

sacroiliac joint had low back pain during hard work.
Sclerotic changes in the symphysis pubis was deter-
mined in one patient (Fig. 3) and ossification in two
patients (Fig. 4). However, patients did not have
complaints associated with these clinical and radi-
ological findings (Table 5).

Urologic outcomes

Of the 58 patients, 41 had urethral injury and 1 had
concomitant urinary bladder injury (Table 3). No
injury to the upper urinary tract was encountered in
any of the patients. A retrograde catheter was used
in the early period in 32 of the posterior urethral
injuries, and suprapubic cystostomy and delayed
urethroplasty in 9 (Table 6). Patients in whom
successful outcomes were not obtained with these
treatments were included in a repeated dilatation
program. Post-operative stricture was found in 11
patients, which did not necessitate surgery in 5 and
was moderate in 6. Urinary incontinence was found
in six patients (15%), and erectile dysfunction in six
patients (15%) (Fig. 5, Table 5). There were no
complications related to laparotomy, colostomy
or anorectal procedures.

Psychiatric outcomes

A psychiatric disorder was detected in 31 patients
(56%). Twenty-three patients had one psychiatric
diagnosis, 5 had two and 3 had three. Dysthymic
disorder was diagnosed in 11 patients, social phobia
in 9, post-traumatic stress disorder in 6, separation
anxiety in 6, major depression in 4, generalised
anxiety disorder in 4, and specific phobia in 3.
Although 19 of the patients were 18 years or older,
none had married. These patients had depressive,
schizoid and avoidant personality features, and fear
of being unable to have children in the future. Most
had not received proper education because of long

Table 4 Extra pelvic fractures associated with pelvic
fracture

Type B Type C

Traumatic hip dislocation 0 1
Fractured femoral neck 1 1
Fractured femur 3 7
Fractured patella 1 0
Fractured tibia/fibula 1 3
Fractured fibula 0 1
Fractured clavicle 0 1
Sternoclavicular dislocation 1 0
Fractured humerus 2 0
Olecranon fracture 1 0
Metacarp fracture 1 0
Fractured radius/ulna 0 2

Total 11 16

Table 5 Long-term complications

Complication Type B Type C Total

Gait abnormality 1 3 4
Leg length discrepancy 2 4 6
Low back pain 2 4 6
Degenerate changes in

the SIJ
2 2

Ankylosis in SIJ 1 1
Sclerotic changes in the

symphysis pubis
1 1 2

Symphysis ossifikasyonu 1 2 3
Stricture 6 5 11
Incontinence 3 3 6
Erectile dysfunction 4 2 6

Total 20 27 47

SIJ: sacroiliac joint.

Table 6 Surgical procedures for associated injuries

Type B Type C

Primary urethral realignment 19 10
Cystostomy 5 7
Laparotomy 1 2
Colostomy 1 1
Primary repair of rectal-vaginal tear 3 2
Repair of diaphragma 0 1
Small bowel anastomosis 1 2
Parietal depression fracture 0 1

Total 30 26
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hospital stays, frequent surgery and follow-ups. In
patients undergoing various surgical interventions,
especially in those with long hospital stays, connec-
tion disorders with family, relatives, friends and

health personnel were determined. Patients with
gait abnormalities or urinary incontinence or who
had indwelling catheters learned to stay at home
and avoid social relations.

Figure 2 Male patient, 6.5 year-old. (a) Type C pelvic fracture caused by high-speed motor vehicle accident. There is
urethral injury and intestinal perforation. Pelvic fracture was treated with bed rest for 4 weeks. (b) At 7.5-year follow-
up, the left sacroiliac joint is closed, and there are sclerotic changes in the symphysis pubis. The patient has low back
pain, enuresis and social phobia.
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Discussion

Paediatric pelvic fractures occur as a result of high-
energy trauma, and have aetiologies very different
from those of adult pelvic fractures. In children, they
usually occur as a result of auto—pedestrian acci-
dents, and crushing accidents.2,17,22,23 More than
half of our patients were injured in auto—pedestrian
accidents. In our region, because it is common for
children to sleep on the roof and work in the fields,
injuries due to falling from heights and being run over
by tractors are frequent. No difference in aetiology
was established between types B and C fractures.

Injuries in the skeletal system and other organs
are seen concomitantly with pelvic frac-
tures.2,5,10,11,15,22,26 According to the other authors

findings, there was a correlation with the type
of pelvic fracture and severity of injury.10,23,25 In
the present study, the average MISS score was 19
(14—34) for type B pelvic injuries, 23 (14—48) for
type C injuries, and 37 (34—41) for the three
patients who died. These data are consistent with
the literature. Retroperitoneal haemorrhage may
be a life-threatening complication in unstable pel-
vic ring disruptions, but, as a rule, it is less of a
problem in children than in adults.15,17,21,22,27 Suf-
ficient blood and fluid replacement, external com-
pression devices are recommended for therapy, and
temporary external fixators are recommended for
reducing bleeding.27 Most surgeons have reserved
this direct approach as a last resort.17,22,27 In our
study, surgically treated pelvic fractures were not

Figure 3 Male patient, 10 year-old. (a) Type C pelvic fracture caused by tractor accident. The patient was treated
with skeletal traction for 6 weeks. (b) At 9-year follow-up, there are sclerotic changes in the symphysis pubis.
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evaluated. In the emergency department, a car-
tridge-belt was used as external compression device
when needed (Fig. 6).

The mortality rate associated with paediatric
pelvic fractures is reported to be 1.4—25%.17,21—23

Mortality in children with pelvic fractures may be
related to injuries of the other organ systems,
particularly the central nervous system.17,23,24 A
total of 21 patients (36%) had head injury, 6 (18%)
with type B and 15 (62%) with type C injury. In our
study, all three patients (5%) with type C injury
died. Two of these patients had head trauma along
with multiple injury, while the third had head
trauma and uncontrolled bleeding.

Urologic injuries occurring after anterior pelvic
ring fractures are generally posterior urethral inju-
ries.27 The rate of urethral injury after pelvic frac-
ture is reported to be 4.7—25%.2,3,6,9,11,13,16 In the
present study, the rate was 71%, which is consider-
ably higher than the results in the literature. We
believe this is because of the exclusion of patients
with type A fractures and the fact that generally
patients with additional injuries were sent to our
clinic. No difference was found between types B and
C in terms of intrapelvic organ injury rate. However,
concomitant remote organ injury rate was found to
higher in type C fractures. Torode and Zieg25 found
that genitourinary injuries had similar occurrences

Figure 4 Male patient, 12 year-old. (a) Type B pelvic fracture caused by pedestrian vs. motor vehicle accident. The
patient was treated with bed rest for 5 weeks. (b) At 8-year follow-up, there is synostosis in the symphysis pubis. The
patient has no clinical complaint.
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in types III and IV, according to their own classifica-
tion, but that musculoskeletal injuries increased
according to the type of injury. The treatment of
urethral injury concomitant with pelvic trauma is
controversial. In the early period, methods such as

retrograde catheter, early primary suture or tem-
porary suprapubic cystostomy, and, for stricture that
might develop, delayed urethroplasty are used.4,14,19

Many surgeons believe that delayed urethral recon-
struction is the most reliable method.4,14,19 Severe

Figure 5 Male patient, 4 year-old. (a) Type C pelvic injury and urethral injury caused by auto pedestrian accident. Pelvic
fracture was treated with pelvic sling for 3 weeks, and hip spica cast for 2 weeks. (b) At 14-year follow-up, there is no
orthopaedic complication, but there are erectile dysfunction and depressive, schizoid and avoidant personality features.
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stricture requiring surgery was seen in 22% of our
patients. Post-operative urinary incontinence and
erectile dysfunction were found in 14.6% of the
patients. Regardless of which type of surgery is
chosen, there are always serious post-traumatic
complications and a need for frequent operations
as the nutrition of the urethra is poorer than that of
other organs. Because of these complications,
patients spend a significant part of their childhood
and adolescence dependent on the hospital. Further-
more, repeated radical surgery results in more ser-
ious complications in the long-term. All these factors
adversely affect the patient’s education and social
development, leading to serious psychological pro-
blems.

In the literature reviewed, pelvic fractures in
children usually are managed with bed rest, pelvic
slings, traction, or hip spica casts.3,5,6,10,13,17,18,21,

23,27 Nierenberg et al.18 state that surgical inter-
vention should be the last resort in paediatric pelvic
fractures. Canela6 recommends surgical interven-
tion if the displacement in the sacroiliac joint is in
excess of 3 cm and traction is inadequate for reduc-
tion, and reports that conservative treatment is
successful in children. Blaiser et al.3 used surgical
and conservative treatments in unstable paediatric
pelvic fractures, and evaluated the results function-
ally and in terms of patient satisfaction. They found
no statistically significant difference between the
two groups. It is reported that post-therapeutic
complications such as delayed union, malunion,
ossification of the symphysis, sacroiliac fusion,
low back pain, and leg length discrepancy may
occur. They report that in cases where morbidity
was seen, it tended not to result from the pelvic ring

disruption and long-term disability was unli-
kely.3,7,13,18,23,25 In our patients, it was noted that
complications determined clinically and radiologi-
cally did not affect patient satisfaction. Our findings
indicated that conservative methods are adequate
and effective in paediatric pelvic fractures.

Negative life experiences provide a suitable
background for many psychiatric complaints like
somatoform disorders, anxiety disorders, and
depressive disorders.20 In several studies carried
out in our region, social phobia (7%), major depres-
sion (3%), dysthymic disorder (1.3%), post-trau-
matic stress disorder (25%) were found.1,8,12,20

Psychiatric problems observed in our cases were
considerably higher when compared with the ones
noted for normal children. Significant psychiatric
problems occurred, which we think were related to
concomitant organ injuries. These problems, which
we have not encountered before in the literature,
can be serious enough to lead patients to attempt
suicide. Problems that low self-esteem occur, such
as limping, long-term urologic therapy and the fear
of being unable to marry or have children. In our
region, the common age for marriage is around 18.
Although 19 of our patients were 18—28 year-old,
none had married, problems that lower self-esteem
occurs.

Conclusion

From a purely orthopaedic standpoint, non-opera-
tive treatment outcomes of paediatric pelvic
fractures are quite successful. From a holistic
standpoint, however, repeated surgery, especially

Figure 6 In the emergency department cartridge-belt was used as external compression device when needed.
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in association with urologic injury, and long hospital
stays have serious attendant psychological pro-
blems. It would be beneficial to have in-hospital
teachers so that children of school age do not fall
behind in their studies, close co-operation with
psychiatric specialists to minimise complications
arising at the acute and chronic stages and estab-
lishing relations with social support associations for
solving problems such as the cost of treatment and
difficulties finding work.
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