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Abstract
Background:  Femoral shaft fractures are common in children and multiple management options are being practiced.

Objective:  To assess the rate of union after closed elastic intramadullary nail fixation of femur shaft fracture in 

children.
th thMethodology: This cross sectional study was performed from 15  April to 15  October 2016, at Sheikh Zayed 

Medical College/Hospital, Rahim Yar Khan. There were total 55 patients. Femur fractures among children were 

treated with intramedullary nails. Convenient sampling technique was used for sample selection. Fractures union, 

age, sex was assessed as outcome variable. Data was analyzed by SPSS version 16. 

Results: In this study out of 55 patients 33 were male. There were 33 patients with simple and 22 patients with 

comminuted fractures. 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 but this difference was not statistically significant with 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. 

Conclusion: Intramadullary elastic nailing is a good procedure with effective results in most of the patients. Weight 

lower than 20 kg has significant association with its union rate and simple fractures also showed significance with 

fracture union with minimum complication rate. So we recommend flexible elastic nail should be considered as 

favorable treatment option for femoral diaphysial fracture in pediatric group. 
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Introduction
Femoral shaft fractures are reported commonly 
among children mostly in males, the male to 
female ratio of femoral shaft fractures is 2.6:1. The 
incidence occurs mainly in early childhood and in 

1,2mid adolescence.  The bimodal variation is also 
seasonal with peak in March and August in a 

3Swedish study.  Most fracture in children are the 
result of accidents. The pattern of accidental 
injury is poorly understood which is based on 
socio economic status and medical phenomenon 
of a country. Unfortunately poor funding for 
research to prevent accidents in children may 
result in high number of femoral fracture in 

4children.   
Both surgical and non-surgical modalities have 
been used to treat these fractures. The choice of 
treatment is based on type of fractures, age of 
patient, mechanism of injury and associated 
injuries being the most important. Less invasive 
modalities include application of spica casting, 

which has problems in transportation, cast 
5

intolerance and hygiene problems.  Spica casting is 
associated with delayed union, malunion, growth 

6
disturbance and physiological problem.  External 
Fixator is associated with pin infection which is 
noted on initial application of cast or after removal of 

7Fixator on reapplication of Fixator.   Use of 
intramedullary nailing was associated with over 

8growth and AVN of femoral head.  Locking plates 
were used to fix these fractures. But more extensive 
surgical dissection is required in plate removal than 

9the insertion.
Flexible femoral medullary 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 is easy with minimal scar mark and 
low risk of a vascular necrosis and implant failure. 
But are associated with infection, wound ulceration, 

10
leg length discrepancy and mal alignment.  There is 
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Variable

  
Yes No Total

Gender 

 
Male

 

28

 

5

0.50.5

0.8
33 (100)

Female 19 3 22 (100)
Age groups (years)
5-8 26 3 29 (100)
9-12 21 5 26 (100)

P.Value

a great deal of good healing rates as well as the 
remodeling range in younger children. Closed 
intramadullary elastic nailing has shown 
promising results in healing and avoiding 

10
complications.  This study was to assess the rate 
of union after closed elastic intramedullary nail 
fixation of femur shaft fracture in children. 

Methodology 
This is descriptive cross sectional study including 
children from age group of 5 to 12 years of both 
sex having femur diaphyseal fracture treated with 
elastic intra-medullary nail during a period of six 

th thmonths from 15  April to 14  October 2016. 
Patients were registered by convenient sampling. 
Approval from Institutional Review Board was 
taken prior the commencement of study. 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 physis. 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. 
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. 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 
about 2 cm above the distal femoral physis from 
medial and lateral sides. Medial nail was directed 
till it is within 2 cm of proximal femoral capital 
physis whereas lateral nail will be inserted till it is 
about 1 cm from greater trochanteric physis. This 
all procedure was done in the operation theatre of 
Sheikh Zayed 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 on 

st1  post operative day, followed by non-weight 
th th

bearing mobilization on 5  to 7  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 was described when bridging 
callus was seen within three months of surgery and 
non union after 03 months. Data analysis was done 
by SPSS version 16. 

Results
In this study, there were total 55 patients out of which 
33 were males and 22 females. The mean age was 
8.33±1.65 years, while mean weight was 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 years and 
31 out of 55, (56.36%) patients had weight less than 
20 kg.  Results showed that 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.

Table I: Fracture union with respect to sex and 
age

Fracture union was seen in 47 (85.45%) patients.  
There was almost equal union in both male and 
females patients with p value of 0.88 as in table I. 
Better union was seen in age group of 5 to 8 years 
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 
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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 non union in two patients and simple non 
union in one poly trauma patient.

Discussion
Femoral shaft fractures, typically caused by direct 
trauma, are the major cause of pediatric injuries. 
Seventy percent of femur fractures involve the 
shaft. Femoral shaft fractures occur in 
approximately twenty per hundred thousand 
children in the USA, representing 1.6% of all 

11
fractures in the paediatric population.  
Both surgical and non-surgical modalities have 
been used to treat these fractures. The best mode of 
treatment among the wide variety of surgical and 
other nonsurgical modalities for children between 
5 and 12 years of age, is still to be established. But 
in our study elastic nail is found to be best 
modality. Unlike spica casts and closed reduction, 
which is the treatment of choice in younger 
children, patients in this intermediate age group 
have a higher risk of complications including 

12shortening and malunion.  The methods like 
flexible intramedullary and antegrade solid nails, 
external fixation, plates and screws have effective 
role. But each procedure carries the risk of certain 
complications, particularly pin track infection and 
re-fracture after external fixation removal or 
osteonecrosis coxa valga after fixation with a solid 
antegrade intramedullary nail (IMN). The results 
with flexible intramedullary nails are couraging.
In this study, the union in fractured shaft was seen 
in 47 (85.45%) patients. One study was conducted 
by Lohiya et al revealed that out of their 73 
patients, 83% had fracture union and the rest of the 
17% patients fractures gone to non union and  the 
degree of angulations was more than 15 degrees, 
which they labeled as malunion and these patients 

13 were reoperated. Another study carried out by 
Sela et al on 212 patients demonstrated the solid 
union in all the 100 % of their patients but in their 
study 10 (4.72%) patients had a malunion i.e. 
more than 15 degrees of angulations and needed re 

14intervention.  The results of our study were 
almost similar to the previous ones with slightly 
lower rate. 

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 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 

15,16
rate of union.
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 where 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 

17,18remodeling capability that ended in good results.
Union was better seen in patients with weight less 
than 20 kg as compared to overweight patients. This 
difference was found to be close to statistical 
significance with p value of 0.06. 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 

 19,20the femur and result in failure of the union.
The patients operated within 5 days had better union 
in contrast to those who were operated late. 
However, this difference was not statistically 
significant with p values of 0.45. Why is the success 
rate better in patients that reported early?  They get 
better union due to easy manipulation and reduction.  
And those presented late have difficulty in 

21,22
manipulation and mal union has lower results.
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 
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relatively easy. While in comminuted fractures, 
the chances of multiple pieces to unit together and 
heal is relatively lower and also there are chances 

23,24
of secondary infections as well.
Union was also higher in patients with duration of 
hospital stay less than 5 days where it was seen in 
86.96% patients; although this difference was also 
not found significant with p= 0.47. The 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 

25,26non union and hence lower results.
There were few limitations of this study, as we 
did not use the dislocated fractures in this. We also 
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 intrameduallary nailing, 
BMI analysis, infection rate and the malunion i.e. 
assessed by degree of angulation after the union of 
fracture. 

Conclusion
Intramedullary elastic nailing is a good procedure 
with excellent results. Weight less than 20 kg has 
significant association with it union rate and 
simple fractures also showed a significant results. 
This study document that flexible elastic nail 
should be considered as favorable treatment 
option for pediatric femoral diaphysial fracture. 
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