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Introduction:
Th e incidence of femoral fractures in children 
comprise 20 per 100,000 yearly in the United  
States and Europe.1 Diaphyseal fractures are 
the most common pediatric fracture of the fe-
mur,   accounting for up to 62 percent of all fe-
mur fractures.2 Common mechanisms include 
falls, particularly   from playground equipment, 
motor vehicle accidents and sporting injuries. 
Treatment of femoral shaft    fractures varies with 
the age and size of children, associated injuries 
and local practice. Current modalities  used for 
the treatment of femoral shaft  fractures include 
various forms of traction, immediate and late   
spica casting, elastic nailing, external fi xation, 
plate fi xation, and conventional intramedullary 
nailing for   older children and adolescents.3 Th e 
use of surgical methods is limited by the mor-
bidity of complications   such as infections and 

physeal injuries.4,5,6 Traction and casting has his-
torically been very successful in  managing frac-
tures of the femoral shaft  in children. However, 
ever since the article by Irani and   colleagues7 in 
1976 describing immediate spica casting in in-
fants, surgeons have been aware that it is  possi-
ble, and probably desirable, to avoid the lengthy 
hospital stay associated with traction and cast-
ing.   Because of the characteristics of fracture 
in children, the use of immediate hip spica im-
mobilization for   the treatment of femoral shaft  
fracture is an att ractive alternative to the conven-
tional method of treatment.8 It has the advantag-
es of avoiding prolonged hospital stay, reducing 
costs and prevention of separation  anxiety in 
children. 5 Th is study was conducted to evaluate 
the results of immediate hip spica casting in   the 
treatment of femoral shaft  fractures in children 1 
to 8 years of age.  

Abstract
Objective: To evaluate the role of immediate hip spica for fracture shaft  of femur in children. 
Design: Prospective descriptive study.
Sett ing and duration: Th is study was carried at Accident and Emergency(A &   E) Department 
and Orthopaedic Out-patient Department (OPD) of Mardan Medical Complex Teaching   
hospital, Bacha Khan Medical College, Mardan, KPK, Pakistan from March 2011 to Septem-
ber 2012. 
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girls. Th e age ranged 1 to 8 years. At the time of cast removal shortening ranged from 0.32 cm 
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or mal union or rotational deformity was noted.
Conclusion: Immediate hip spica casting is a safe low cost and defi nitive treatment for frac-
ture shaft  of femur in the children of age ranges from 1 to 8 years. 
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Materials and methods:
In this study twenty fi ve children of both gen-
der and age 1 to 8 years with fracture shaft  of 
femur   who presented within seven days of sus-
taining injury were selected from Accident and 
Emergency(A &   E) Department and Ortho-
paedic Out-patient Department (OPD) of Mar-
dan Medical Complex Teaching   hospital, Bacha 
Khan Medical College, Mardan, KPK, Pakistan 
from March 2011 to September 2012.   Children 
with open fractures, bilateral femoral fracture, 
pathological fractures, undisplaced fractures   
(buckling or greenstick fractures), fractures 
complicated by vascular or neurological injury 
or femoral   shaft  fractures that were associated 
with another serious injuries that would require 
operative intervention   or monitoring in the in-
tensive care were excluded from the study.  

Th e study protocol was approved by the Ethics 
Committ ee of the hospital. Informed  writt en 
consent was obtained from parents of all the 
children participating in the study. Aft er   ini-
tial assessment and resuscitation, X-ray AP and 
Lateral view of the injured limb was taken.   Th e 
child was sedated with intravenous diluted Di-
azepam (Valium-Martin Dow) 0.05-0.3mg/kg   
body weight and Sosegan (Pentazocine HCl-
Searle) 0.5mg/kg body weight injected slowly 
over   3 to 5 minutes. Without fl uoroscopy or 
C-arm, gentle closed reduction using spica 
table and  traction to restore the general align-
ment and length of the injured limb to match 
exactly the non injured  limb. Th e injured limb 
was kept straight at hip and knee with the ankle 
in neutral position, it was  abducted to 30-40º 
and a one and half hip spica with Plaster of Paris 
(Gypsona- BSN Medical 4’,6’) was   then applied 
from just below the nipples to foot keeping the 
limb in neutral rotation throughout the whole  
procedure. Post-spica X-ray AP and Lateral 
view were taken for acceptability of reduction. 
(varus/valgus   30 degrees, anterio posterior 
angulation 30 degrees and shortening 15 mm 
for children up to 2 years of   age while 15 de-
grees varus/valgus,20 degrees anterio posterior 
angulation and 20 mm shortening for   children 
3 to 8 years old.)7, 9 Any angulation in excess 
of these amounts was corrected by wedging the  

cast at the fracture site. No patient required a 
re-reduction. Th e patients were allowed to go 
home on the  day the cast was successfully ap-
plied. Th e foot part of the cast was removed aft er 
about 3 to 4  weeks to make the foot freely mo-
bile and to prevent further displacement at the 
fracture site  within the cast particularly in spiral 
fractures. Patients were followed in out-patient   
department (OPD) at a weekly interval for the 
fi rst 3 weeks and then at fortnightly till removal 
of  spica and then monthly for a minimum of six 
months. At every visit hip spica was examined to   
note soakage, weakness or breakage of cast and 
pressure symptoms. If spica had become weak 
or  broken it was reinforced or changed. Angu-
lation was corrected by wedging of the cast. At 
last  visit if X-rays showed abundant callus for-
mation bridging and binding the fracture site, 
the spica  was removed and the fractured limb 
was examined to confi rm fracture union clini-
cally and  estimation of the length of the limb by 
using measuring tape. Th e patients were then al-
lowed  gradual mobilization and weight bearing. 
No formal physiotherapy was given. 

Results:
In this study a total of twenty fi ve children in-
cluding 16(64 %) boys and 9(36 %) girls with 
mean age 3.9 years were treated with immediate 
hip spica cast. Th eir age ranged from 1 to 8 years.  
Majority (n=18, 72%) were under fi ve years of 
age. Twenty two (88 %) children were followed 
till  removal of spica cast and completed the 
study. Th ree (13%) children could not come 
for follow- up visit  aft er 3rd week and onwards. 
Right femur was fractured in 17 (68%) and the 
left  one in the remaining 8  (32%). Th e types of 
fracture and their location is shown in table 1. 

Th e mechanism of injury was fall from height in 
15 patients (60%), road traffi  c accident (RTA)   
in 6 (24%) and heavy object falling on limb in 
4 (16%) children. Period of immobilization in 
spica cast   ranged from 4 to 6 weeks ( average 
of 5.3 weeks).Five (20%) children had soakage 
and breakage of spica   at 2nd week and spica 
was reinforced and 4(16%) children had wedg-
ing of the spica cast to correct   angulation. At 
the time of cast removal aft er healing of the frac-
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ture, shortening ranged from 0.3cm to 2   cm 
in 7(31 %) children. No lengthening or over-
growth of fractured limb was noted. Angulation 
was  found in 3 (13 %) children(10-15 degree 
in anterior and 5-10 degree in lateral position) 
Mild degree of   temporary knee joint stiff ness 
was noted in all patients immediately following 
spica removal which had  responded fully to a 
short course of home exercises programs. Minor 
skin breakdown was noted in   3(13%) children. 
No sedation or anesthetic complications were 
reported. All children had equal limb   lengths 
and no instances of malunion, nonunion, or ro-
tational deformities noted six months aft er inju-
ry at   fi nal follow up visit. Th e data was analyzed 
using SPSS version11.Mean calculated and data 
represented   in table where necessary. . 

Discussion:
Femoral shaft  fractures are the most common 
major pediatric injuries managed by the ortho-
paedic surgeon. Management is infl uenced by 
associated injuries or multiple trauma, fracture 
personality, age, family issues, and cost.10 Spica 
cast immobilization is a simple,  eff ective and 
safe treatment for a femoral shaft  fracture in 
children.11 In our study 12/22(45.4%)  chil-
dren yielded excellent results aft er removal of 
spica cast without any shortening ,angulation  or 
lengthening of the fractured limb. Seven (31 %) 
children however, had shortening which  ranged 
from 0.3cm to 2cm while angulation was found 
in 3 (13 %) children(10-15 degree in anterior 
and 5-10 degree in lateral position). No signifi -
cant residual angular deformities, malunion and 
nonunion were present in any of the children 
at last follow up six months aft er injury. A ret-
rospective  study of 46 children with femoral 
shaft  fracture treated with immediate hip spica 
by Frech-Dorfl er at follow-up, on average 7.5 
years aft er trauma, only one patient showed a 

leg length discrepancy greater  than 2 cm. One 
patient showed a minor valgus and rotational 
deformity. Th e study concluded that the  long-
term outcome for conservatively treated femo-
ral shaft  fractures in preschool children is very 
good,  even in severely dislocated fractures and 
initial shortening of up to 2.5 cm can be treated 
successfully  with a spica cast.12 

Jauquier and Doerfl er compared fl exible inta-
medullary nails( FIN) with immediate spica 
cast immobilization( SCI ) and concluded that 
young children with a femoral shaft  fracture 
treated by SCI or  FIN had similarly favour-
able outcomes and complication rates. In a 
pre-school child with a femoral shaft   fracture, 
immediate SCI applied by a paediatric ortho-
paedic team following specifi c guidelines al-
lowed  early discharge from hospital with few 
complications.11Th e study population in this 
study was 1to 4 years while our study had chil-
dren 1 to 8 years. Ezequiel and Brett  treated 145 
pediatric femur fractures in children, younger 
than age 7 years with immediate spica casting in 
the emergency room( ER) and concluded that 
if there are no associated factors requiring ad-
mission (i.e., child abuse or polytrauma), spica 
casting in the ER for pediatric femur fractures 
followed by immediate discharge can be safely 
performed with a low complication rate in chil-
dren younger than age 6 years, nearly eliminat-
ing the need for general anesthesia.13 Similar to 
our study another study by Anthony and Mi-
chael treated 175  children with femur fracture 
with immediate hip spica in emergency room 
and followed up for at least 2  years and reported 
no signifi cant residual angular deformities pres-
ent in any of the children at last follow  up. Th is 
study concluded that immediate closed reduc-
tion and placement of a well-molded hip spica 
cast  is a safe and reliable treatment option for 
isolated, closed femur fractures in children from 
birth to 10 years of age who weigh less than80 
pounds. 14

One local study conducted at Department of 
Paediatric Surgery, National Institute of Child 
Health  Karachi reported excellent results of im-
mediate spica treatment for femoral fractures. 

Table 1: Types of femoral shaft  fr actures

Shaft  of femur Types of fracture
Oblique Spiral Transverse Total

Proximal 2 3 0 05(20%)

Middle 7 4 3 14(56%)

Distal 3 1 2 06(24%)

Total 12(48%) 8(32%) 5(20%) 25(100%)
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Th e study  documented that at the time of cast 
removal shortening ranged from 0.5cm to 2.5 
cm in 15 out of 21  (71.42%) children, length-
ening in one child (2cm) while angulation was 
found in 3/21 (14.28%) children. Th is study 
however had used general anaesthesia for spica 
casting and the age group was 2 to 11 years.15  
Many studies comparing immediate casting ver-
sus traction and casting did not show any  signif-
icant diff erence in outcomes. In a comparative 
study between skin traction followed by  spica 
casting and immediate spica casting in 35 chil-
dren d’Ollonne  and Rubio reported that  imme-
diate hip spica casting indeed leads to signifi cant 
reductions in weight-bearing delay, hospitalisa-
tion  duration, complications and costs, while 
having similar clinical results as traction and 
they recommend  that immediate hip spica cast-
ing be considered as the gold standard for closed 
femoral shaft  fracture in  children younger than 
6 years.16

In our study very few minor complications in 
the form of soakage and breakage of spica (n=5, 
20%), minor skin breakdown( n=3,13%) and 
temporary knee joint stiff ness occurred. Weiss 
and Schenck  had identifi ed peroneal nerve pal-
sy in 4 patients in a series of 110 paediatric fem-
oral shaft  fractures  treated with early spica cast 
application. All four had 90º /90º cast placed 
and underwent cast wedging for  alignment. Pe-
roneal nerve palsy occurred probably because of 
pressure on peroneal nerve while doing  wedg-
ing.17 Large and Frick reported 2 cases of com-
partment syndrome developing aft er spica cast-
ing for  pediatric femur fractures probably from 
excessive pressure on the posterior calf by the 
below knee aspect of the cast .18 In our study we 
applied the hip spicca in emergency room of our 
unit. Alfred and Jill  evaluated the application of 
spica cast in the emergency department (ED) 
versus the operating room (OR)  with regard to 
quality of reduction, complications, and hospi-
tal charges and concluded that immediate  spica 
casting in the emergency department(ED) and 
operating room(OR) provide similar results in 
terms of reduction and complications but with 
the signifi cantly higher hospital charges for spica 
casting in the  OR.19 No lengthening or over-

growth of fractured limb was noted in our study 
while overgrowth ranging  from 1cm to 2.5cm 
has been reported by many authors.20,21,22

Despite the strengths of our study, a few limita-
tions deserve mention. Our sample size may not 
be large enough and follow up time was short. 
As very litt le research data regarding immediate 
hip spica in paediatric femoral shaft  fractures are 
available so far in this country, the need for more 
research cannot be over emphasized. Our results 
have been excellent. However, we feel that with a 
larger case series, a  longer follow up and refi ne-
ment of the procedure, a fair conclusion can be 
drawn with regard to the  effi  cacy and otherwise 
of this treatment modality of paediatrict femoral 
shaft  fractures.

Conclusion:
Immediate spica casting is a safe, low costs and 
defi nite treatment for closed femoral shaft  frac-
tures in children age 1 to 8 years. It avoids com-
plications of prolonged traction and hospital 
stay,  anaesthesia and surgery and allows rapid 
return of the child to family environment, thus 
avoiding  prolonged separation from parents. 
We therefore recommend it as a fi rst line treat-
ment for closed  diaphyseal fracture in children 
1 to 8 years of age.  
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