field ML The
capital femoral
zan. J Bone Joint

1 33 Orthopaedic
aphics of slipped
tonal multicenter

- Slipping of the
with intracranial
and  chiasmal
58: 169-72.

S, Gordon JE,
itial symptom of
inalysis of initial
Jrthop. 1999, 19:

H, Anderson DJ,
Manae~ment of
zpipr. ‘results
] Pediatr Orthop.

woral epiphysis. |

>bruary 2004

The Paitern of Femoral Diaphyseal Fractures in
Children Admitted in Sarawak General Hospital

A H Rasit, MS(Orth), A W Mohammad, MS(Orth), K L Pan, MS(Orth)

Department of Orthopaedic Surgery, Faculty of Medicine and Health Sciences. Universis Malaysia Sarawak, Kuching, Sarawak,

Malavsia

Summary

Trend towards changing the face of management for pediatric femoral fractures tends 1o advocate operative

treatmient. “This study was undertaken to review our current practice in the wake of recent progréss in the

management of pediatric femoral fractares. Fifty patients with femoral diaphyseal fracture treated in Sarawak
General Hospital were reviewed retrospectively after an average follow-up of 2.6 years. There were 36 boys and
14 gurds, with 2 mean age of 6.2 years (range five months 1o 14 years). Children under six vears of age constituted
the majority of the patients. Half of the fractures were caused by road traffic accident. Nine patients had associated
mjuries. The most conumhon site of fracture was at the middle third (N = 31). The treatment regimens were delayed
hip spica (DHS) in 16, immediate hip spica (IHS) in 24, plate osteosynthesis (PO) in five, titanium elastic nailing
(TEN) in five, and external fixation (EF) in one. The minimum hospital stay was two days, and the maximum 33
days (mean, 9.7 days). Malunion was the commonest complication. Conservative treatment is the preferred option
for children under six years of age. It is cost-effective with minimal complication. The other treatment options are
reserved for specific indication in older children. Diaphyseal fractures of the femur in children can be adequately

managed non-operatively.
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Introduction

There has been no reported case study on pediatric
femoral fractures in Sarawvak. The purpose of this study
is 1o provide an epidemiology dam on pediatric femoral
fractures eated in Saravuk General Hospial, This
studhv s very impariant o initate further clinical stucdy
for the reason of providing the optimum care to e
pacdiaric orthopacdic putients.

Materials and Methods

Study Design
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Femur, Children, Fraciure, Sarawak General Hospital

Patients

There were fifty femoral fractures (30 children: 36 bovs
and 14 girls) with an average age of 6.2 vears old. The
mority of patients were Malay (370), followed by

Chinesc (23%) Than (1% and Bidayul (10%),
Treatment Options

The meamment options include immediate hip spica
HHS) . delaved hip spica (DHS). plate osteosvarhesis
POJ tanium elistic nailing (TENY and esternal

Jdinte hip ospica is defined as

fixation (EF).
application of hip spica cast within 72 hours tollowing
mpurys Delaved Tap spica indicates application of hip
Spica T2 nours alter the injory, Plating is performed by

seadind nrere! fiion teehnigues as described

PNy

Pt 3O ASIE Timiunm clastic nailing is performed
H

Py chosed reducton under image iensifior guidance
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using o dtanium elastic nails of similar diameter,
External fixation 13 performed by reduction of fracture
and swhilizaton with any type of external fixator. The
choice of the reaument merhod is based on the age of
the patient and the presence of open fracture and
polytrauma.

Results

Demographbic Data

T ~age distribution for femoral fractures in children in
0. enes showed a peak incidence berween 2 1o 4
vears (Fig. 1), The fractures affected bovs (72%) more
than girls (28%). This finding is similar to other series’~.
Majority of the cases were Malay (57%): followed by
Chinese (23%), Iban (10%) and Bidayuh (10%). These
data correspond to racial distribution of patients
admitted 10 the Sarawak General Hospital.

Half of the fractures were caused by a fall occurring at
home in 80% and at school in 20% of the cases. Road
raffic accidents accounted for the remaining  50%
involving bicycle riders in 29%, pedestrians 299, pillion
riders 28% and car occupanis 14%.

The most common site of fracture was the middle third
(N =31}, and 34 were af the right femur. Except for one
case, all fracrures were closed.

Age group GIstTianion of the case
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Fig. 1: Distribution of the cases according to
age group
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Treatment

DHS was used in 16 patients (320). THS 2404684, PO
S10%O. TEN 501090, and EF in one (1wo percent) as
shown in Fig. 2. The minimum duration of hospital stay
was two davs, and the maximum waas 33 davs (mean.
9.7 days). The average follow-up was 2.6 vears. The
treatment trend for pediatric femoral fractures in our
series showed increasing preference 1o flexible nailing.
However the preamble choice of weatment was still
immediate or delaved spica cast as shown in Fig. 3.

Outcome

All fractures united.  In two patients in the group
reated with immediate hip spica who developed
significant loss of fracture reduction ar rvo weeks post-
reatment.  the spica was noted 1o be loose. Both
patients underwvent second closed reduction and
reapplication  of hip spica. Two patients with
osteogenesis imperfecta who were treated with hip
spica had re-fracture ar the old fracture site. and
immediate reapplication of the hip spica was carried
out. At two vears follow-up, two patients rreated with
delaved hip spica had malunion with an angulation of
more than 20° There was no major complication in the
operative group except for one patient treated with
TEN. He had 15° of angulation, due 10 early weight
bearing.

U2%IEY
5{10%4)P0
S TEN

23487 THS

Fig. 2: Distribution of Treatment Options
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Distribution of resiment option accoTaing 10 the year
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Fig. 3: Distribution of the freatment option by
year
Discussion

Fractures of the femur can be the most disturbing injury
o both the child and the parent. Femoral fractures
represent about two percent of all fractures in children.
Children with femoral fractures always require
hospitalization with much higher resources than that of

thood fractures'.

other chil
Untl the last few vears, the treatment for pediatric
Femoral shaft fractures in our center has been DHS cast
after rovo weeks of preliminary traction. This regime is
preferred as it was cheaper and it needed limited
resource 10 provide the treaument.

Hedin ef @l in their multicenter study reported that the
main facror in determining the cost of treatment was
the number of davs in hospital. In other study in West
Malaysi Moses el al(1998) reported that the
consenative management of femur fracture in children
i5 2 safe. simple and practical method 1o weal the

childhood femoral shaft fracture. In our series. non-
operative treaument was the preferred choice based on
o considertions: the cost and the age of the patient
The majority of our patients are in the age group of rvo
1o six vears, and these patients tolerated non-operative
reatment regime. Conservative trealment remains safe

and affordable o our local population.
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In the last decade, there has been a trend towards
surgical weatment for pediatric femoral fractures. The
main advantage of operative trearment is the shortened
hospitalization time. Available options include PO, EF
and TEN. Our experience in using TEN is still early but
we have been using External Fixation (EF) and Plate
Osteosynthesis (PO) for open fractures and polytrauma
patients.

Metaizeau strongly suggested that the new treatment
with TEN was becoming more practical as non-
operative treaiment necessitated a long hospital stay for
traction and  subsequent immobilisation in an
uncomfortable cast. This weatment was not well
rolerated, especially in adolescents. Moreover, near the
end of growth, accurate reduction was necessary, as
malunion was no longer correctable by growth.

TEN uses two flexible nails which are introduced
percutaneously either through the lower metaphysis or
the subtrochanteric area. This technique does not
disturb the healing of the fracture. The elasticity of the
device allows slight movement at the fracture site
which favours union. Reduction and stabilisation are
adequate and the operative risk is very low. A castis
not required, functional recovery is rapid and the
patient is allowed to walk with crutches after seven to
ten days according to the tvpe of fracture. This
technique is very efficient in adolescents and can be
used after the age of seven years when non-operative
rreatment is unsuccesshul.

In other study Houshian e¢f ¢l? reporied that TEN
seemed 1o be a safe method for the treatment of
femoral shaft fractures in children between four and 11
years of age even in grade I open fracture of femur.

Flyn et al* in their cohort study further supported that
the patient treated in TEN group achieved recovery
milestones significandy faster than a child treated with
rraction and a spica cast. They also reported that the
hospital charges for the two treaument methods were
similar. The complication rate associated with nailing
compared favorably with that associated with tracuon
and application of a spica cast.

Naravanan ef a0 analvzed their first >-vear experience
with TEN. specifically highlighting the complicatons
associred with this technique and the pitfalls o avoid.
Th
supracondylar flare 1o avoid symptoms at the insertion

irgeon should advance nail ends to lie against the

site and should avoid implanting nails of two different
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Jiameters. In cases of comminuied fractures, close
monitoring should be carried out with a view 10
provide addirional immobilization.

However, Luhmann er al® reported that there were two
major postoperative complications: one septic arthritis
after nail removal and one hypertrophic nonunion.
Minor postoperative complications were pain at the
nails in 13 extremities, nail protrusion through the skin
in four, and one delayed union. To minimize the
complication they recommended leaving less than

: 3 of nail out of the femur and using the largest nail
size possible.

Our experience indicates that conservative treatment 15
still preferable not only because of the cost but the
majority of our patients are in age group below six
vears in which non-operative treaiment is safe with
minimal complication. Other treatment opuions are
reserved for specific indication for example; external
fixation for open fracture, plaing for polytrauma
patient and TEN for patients above six years of age
where non-operative treatment is less tolerable in our
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hot and humid weather, The new treatment trend for
pediatric femoral fracwres. especially TEN should
provide improved care in the near future after refining
the technique 1o avoid major complications as well as
o provide comfort to our patients in the temperaie

region.

Conclusion

Femoral fracture in children represents a potentially
disturbing and disabling injury. Current trend favoring
surgical treatment is appealing but conservative
rreatment remains a viable option especially for those
below the age of six vears.
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