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ABSTRACT 
Objective: To demonstrate the rate of union after closed elastic intramedullary nail fixation of 
paediatric femoral shaft fractures.  
Methods: The design of our study was descriptive and was conducted from 15-04-2016 to 15-10-
2016 at Sheikh Zayed Medical College/Hospital, Rahim Yar Khan. All patients fulfilling inclusion 
criteria who underwent femur elastic intramedullary nail insertion in retrograde fashion for the 
treatment of Paediatric femur fractures were enrolled in the study. Patients were in regularly 
followed un-till radiological union.  
Results: A total of 55 patients including 33 males and 22 females with mean age 6.5±1.65 years and 
mean weight 19.11±4.46 kg were included. Fracture union was seen in 47 (85.45%) patients. There 
was almost equal union in both male and females with p value of 0.88. Better union was seen in 
age group of 5 to 8 years with union in 26 out of 29 patients as compared to age group of 9-12 
years(p=0.35) Union was better seen in patients with weight less than 20 kg and duration of 
fracture 5 days or less with p values of 0.06 and 0.45. Thirty (90.91%) out of 33 patients had union 
in simple fractures as compared to comminuted in 17 out of 22 with p values of 0.16 as displayed.  
Conclusion: Elastic intramedullary nailing results in early union of femur shaft fractures in children 
with simple fractures who presented early and with body weight of less than 20 kilogram. 
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INTRODUCTION 
Paediatric femoral fractures account for 1.6% of all 
fractures in children.1 the male to female ratio of 
femoral fracture is 2.6:1 with a bimodal distribution2. 
The first peak occurs in early childhood and the second 
in mid-adolescence. The bimodal variation is also 
seasonal with peak in March and in August in a Swedish 
study3. Most fracture in children are the result of 
accidents which can be easily prevented.4 
 Many treatment options exist to treat Paediatric 
femoral shaft fractures. Less invasive modalities 
include application of Spica casting problems in 
transportation cast in tolerance and hygiene problems 
were noted Huges 5. Spica casting after a period of 
traction associated with delayed union malunion 
growth disturbance and physiological problem Reeves  
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etal6. External Fixator associated with pin infection 
application of cast after removal of Fixator are 
reapplication of Fixator Arousan etal7. Intramadullary 
nailing were used were associated over growth and 
AVN of femoral head Beaty etal8. Locking plates were 
used to fix these fractures. But more extensive surgical 
dissection is required in plate removal than the 
insertion Pate etal9.  
 Flexible femoral madullary nailing is the best 
treatment for these fractures, because it gives 
immediate stability and mobilization with short 
hospital stay, small incisions and minimal blood loss 
and no special expertise are required, after union 
implant removal easy with minimal scar mark and low 
risk of a vascular necrosis and implant failure. But are 
associated with infection wound ulceration leg length 
discrepancy and mal alignment Mazda etal10. There is a 
great deal of good healing rates as well as the 
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remodeling range in younger children. Closed 
intramadullary elastic nailing has shown promising 
results in healing and avoiding complications. 
 

METHODS 
This was a descriptive study including children from age 
group of 5 to 12 years both sex having femur 
diaphyseal fracture treated with elastic intra-medullary 
nail during a period of six months from 15-04-2016 to 
14-10-2016. Ethical Review Board (ERB) approval was 
taken and informed written consent was taken from 
parents. Patient having metabolic bone diseases 
pathological fractures, compound fracture and with 
neuromuscular disorders were excluded from the 
study. Surgical indications were displaced femur shaft 
fractures with open physics. Study was conducted on 
55 patients having diaphyseal femur fracture of 
transverse, oblique, spiral and minimally comminuted 
variety. There were 33 male patients and 22 female 
patients with average age 09 years (range 6-12 years) 
at the time of injury.  
 Demographic data like age (in years), gender 
(male/female), weight (in kilograms) was taken and 
other data like type of femur fracture i.e. simple or 
comminuted, fracture were classified according to AO 
pediatric (Arbeitsgemeinschaft for 
Osteosynthesefragen) classification for femoral shaft 
fracture 32-D (4.1, 4.2, 5.1 and 5.2) duration of fracture 
(in days) and the hospital stay (in days) after the 
procedure will also be taken. This procedure was done 
by medical officer with at least two year experience in 
Orthopaedics. In this procedure two nails made up of 
titanium of various sizes ranging from 0.5 to 4 mm 
which will be adjusted according to the bone diameter 
of the patients and inserted in retrograde fashion just 
proximal to physics of the femur and advanced 
proximally to trochanteric area. This all procedure was 
done in the operation theatre of Sheikh Sayed hospital 
Rahim Yar Khan under image intensifier control under 
general anesthesia.  
 Postoperatively the operated leg kept elevated for 
24 hours to reduce swelling and Rehabilitation started 
including hip and knee motion exercise a day after 
surgery followed by non-weight bearing mobilization 
on 5th to 7th day post operatively when there was no 
swelling. Partial weight bearing was started after 03 
weeks followed by full weight bearing after 6 to 8 
weeks once radiological union was observed. Union 
described when bridging callus was seen within three 
months of surgery and nonunion after 03 months.  

 

RESULTS 
We treated 55 patients (33 males, 22 females) with 
mean age 8.33±1.65 years and mean weight 
19.11±4.46 kg. Mean duration of fracture was 
4.05±2.71 days, while mean hospital stay post 
operatively was 3.65±1.53 days. Twenty nine (52.73%) 
patients had age 5-8 years and rest of patients up to 
12. A total of 31 out of 55, (56.36%) patients had 
weight less than 20 kg. About 34 (61.82%) patients had 
fracture for 5 days or less. There were 30 patients with 
simple and 17 (40%) patients with comminuted 
fractures. Forty six (83.64%) patients had hospital stay 
less than 5 days post operatively. 
 Fracture union was seen in 47 (85.45%) patients. 
There was almost equal union in both male and female 
patients with p value of 0.88. Better union was seen in 
age group of 5 to 8 years observed of age with union in 
26 (89.66%) out of 29 patients as compared to age 
group of 9-12 years but this difference was not 
statistically significant with p= 0.35. In 20 kg weight 
patients union was observed in 26 patients. Union was 
better seen in patients with weight less than 20 kg and 
duration of fracture 5 days or less with p values of 0.06 
and 0.45. Thirty (90.91%) out of 30 patients had union 
in simple fractures as compared to comminuted in 17 
out of 22 with p values of 0.16. Union was also higher 
in patients with duration of hospital stay less than 5 
days with p= 0.47. Angulation was more than 15 
degree observed in five patients and there was infected 
nonunion in two patients and simple nonunion in one 
poly trauma patient. 
 

DISCUSSION 
Paediatric femoral shaft fractures account for 1.6% of 
all childhood fractures or 20/100,000 in United States 
of America.11  
 Different treatment options are available to treat 
femur shaft fractures in children and these include 
close reduction and spicca casting, external fixators and 
intramedullary nails. Spicca casting in older children is 
associated with shortening and malunion.12 
 In our study, the union in fractured shaft was seen 
in 47 (85.45%) patients. Similar results were reported 
in other studies.13, 14 There was almost equal union in 
both male and females with slight female 
predominance. Nineteen (86.36%) out of 22 females as 
compared to 28 (84.85%) out of 33 males had union 
with p value of 0.88. This was also observed by the 
other studies that also found a slight predominance in 
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female gender healing. The reason of this can be due to 
males are more active and mobile as compared to 
females that lead to early and more extensive mobility 
and lower rate of union.15-16 
 Better union was seen in age group of 5 to 8 years 
with union in 26 out of 29 patients as compared to age 
group of 9-12 years in this group union was achieved in 
18 patients, but this difference was not statistically 
significant with p= 0.35. Other studies also revealed 
almost the similar results but they used a little different 
age groups and included the patients up to age of 14 
years. The higher failure rate in the older age groups as 
compared to younger can be extra motile habits and 
relatively more weight. On the other hand younger kids 
have more re generation and remodeling capability 
that ended in good results.17-18 

 Union was better seen in patients with weight less 
than 20 kg as compared to overweight patients. This 
difference was found statistically significant with p 
value of 0.05. This was similar to previous studies 
however they did not have the same weight division 
criteria and some used the BMI type, which was not 
used in this study. They also did not find the significant 
association of this with lower weight group. It was not 
assessed that the patients with higher weight had what 
sort of height. May be they had more BMI, which leads 
to extra pressure on the femur and result in failure of 
the union. 19-20 

 The patients with duration of fracture 5 days or 
less had better union in contrast to those who 
presented late. However this difference was not 
statistically significant with p values of 0.45.Delyed 
fractures were unable to reduce accurately and difficult 
to nailed.21, 22 
 Thirty out of 33 patients had union in simple 
fractures as compared to comminuted in 17 out of 22. 
There was almost a significant was seen with p values 
of 0.16. The data has been revealed in previous studies 
as well, the simple fracture had good outcome. The 
reason of this can be as the simple fracture has only 
one site of fracture and union is relatively easy. While 
in comminuted fractures, the chances of multiple 
pieces to unit together and heal is relatively lower and 
also there are chances of secondary infections as 
well.23-24 

 Union was also higher in patients with duration of 
hospital stay less than 5 days (p= 0.47) This time frame 
was not used by the other studies as was used in this 
study. But the data from previous studies strength our 
results as well. They described that the patients that 

had mean hospital duration longer, they had lesser 
union rates. The reason can be explained by the 
complex nature of the fracture, failure of the 
procedures, malunion or secondary infection that lead 
to slower rate of the union or nonunion and hence 
lower results.25-26 

 There were few limitations of this study. We did 
not collect data regarding the BMI, one component of 
which, the weight has shown significant association 
with fracture union.  
 There were much strength too. We used the most 
common reported fracture types. The gender, weight, 
age groups, weight were extensively assessed in 
fracture union. 
 Further studies can be planned to check for 
different materials of intramedullary nailing, BMI 
analysis, infection rate and the malunion i.e. assessed 
by degree of angulation after the union of fracture.  
 

CONCLUSION 
Elastic intramedullary nailing results in early union of 
femur shaft fractures in children with simple fractures 
who presented early and with body weight of less than 
20 kilogram. It is a good procedure with excellent 
results. We recommend that flexible elastic nail should 
be considered as favorable treatment option for 
Paediatric femoral diaphysial fracture.  
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