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Titanium Elastic Nail or 

External Fixator in Pediatric Femoral Diaphyseal 

Fractures: Complication Rate 
Abdul Karim1, Malik Asrar Ahmed2 and Sultan Shah1 

ABSTRACT 

Objective: To compare complications rate of Titanium elastic nail with External fixator in pediatric femoral 
diaphyseal fractures. 
Study Design: Prospective randomized study. 
Place and Duration of Study: This study was carried out at the Orthopedic Department, Lahore General 
Hospital/PGMI, Lahore from 01.10.2013 to 01.10.2015. 
Materials and Methods: Complication rate was compared in two groups of children (20 each) of 5-11 years of age 
with closed or Gustilo type I open femoral diaphyseal fractures treated with Titanium elastic nailing and external 
fixator. 
Results: At final review, 3 patients in External fixator group developed superficial pin tract infection which resolved 
by oral antibiotics. 2 patients had a LLD (limb length discrepancy) of up to 1cm and 4 patients had mal alignment of 
5-10 degree. While only one patient in Titanium elastic nail group developed pain and irritation at medial insertion 
point and another had mal alignment of 10 degree in AP plane. Overall there was decrease complication rate in 
Titanium elastic nail group. 
Conclusion: Titanium elastic nail is a better choice in children of 5-11 years of age with femoral diaphyseal 
fractures than External fixator. 
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INTRODUCTION 

Femoral diaphyseal fractures in children have been 

managed mostly by conservative methods like spica 

casting and traction until recent past and surgery was 

reserved only for open fractures, polytrauma patients 

and patients with head injury. 

But for the last few decades there is growing trends 

towards operative treatment for these fractures. 

Methods includes external fixation, DCP, flexible and 

rigid intramedullary nailing. 

Until recent past we have been using conservative 

methods or external fixation for femur fractures in 

children. Recently we introduced Titanium elastic 

nailing for these fractures in our institution. 

In this study we compared the complication rate 

between external fixation and titanium elastic nailing of 

femoral diaphyseal fractures in 5-11 years of children. 
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MATERIALS AND METHODS 

This study was carried out at the Orthopedic 
Department, Lahore General Hospital/PGMI, Lahore 
from 01.10.2013 to 01.10.2015. Children of 5-11 years 
of age and of both gender were randomly divided into 
two groups of 20 patients each to be managed by either 
external fixator or titanium elastic nail. Only patients 
with closed or Gustilo type I open femoral diaphyseal 
fractures were included in the study. 
At the time of presentation, information regarding 
patient’s biodata, mechanism of injury, fracture pattern 
and associated injury were collected on a Performa. 
After consent and pre-op preparation, under GA 
fixation was done in supine position on a fracture table 
under fluoroscopy control.  
Titanium elastic nails of variable diameter were used 
according to femoral canal diameter. Two nails were 
used for each fracture. Under GA, on a fracture table 
with patient in supine position, 1cm skin incision was 
made about 2.5cm proximal to distal femoral physes 
under fluoroscopy guidance. Blunt dissection up to 
bone was done with the help of artery forceps. The 
entry point in the bone was made with the help of drill 
bit. Titanium elastic nail was loaded on T-handle and 
inserted first on lateral side then on medial side up to 
fracture site and then pushed into the proximal segment 
with fluoroscopy control, one by one. Protruded nail 
ends were bents slightly and cut short to 1cm from bone 
surface. 
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In the second group, AO external fixator was used with 
two schawnz screws of 3.5 mm diameter in each 
fragment under fluoroscopy control. 
After short hospital stay, during which physiotherapy 
and instruction regarding implant care were explained 
to the patient’s parents. After discharge, each patient 
was followed up at 1, 2,6, 9 and 12 weeks. 
At final visit, range of movements, complications, 
parent’s satisfaction and outcome assessed and 
documented. 

RESULTS 

A total of 40 patients of 5-11 years age of either gender 

with femur shaft fracture were selected for this study. 

Male to female ratio in either group was the same i.e 

3:1. Mean age was 7.35 in External fixator group and 

7.8 in Titanium elastic group. 

Table No.I: Gender Distribution and Mean Age 

Group Gender 

distribution (n) 

Mean age 

(years) 

Ex. Fix Male=15    

Female=5 

7.35 

TEN Male=15 

Female=5 

7.8 

The cause of fracture was RTA in 65% of cases while 

35% cases presented with history of fall. 

Both groups showed satisfactory outcome as far as the 

other parameters are concerned. Complications rate was 

significantly lower (10%; 2 of 20) in Titanium elastic 

nail group than External fixator group (35%; 7 of 20) 

Table No.2: Complications of two treatment 

methods. 

Complication Ex. Fix 

Group n=20 

TEN Group  

n=20 

P 

value 

Superficial pin 

tract infection 

3 --  

LLD 2 --  

Mal alignment  4 1  

Entry site 

irritation 

-- 1  

Superficial pin tract infection in Ex. Fix group patients 
usually settled down within a week after removal of 
implant and prophylactic oral antibiotic for 5days. 
Similar was the fate of medial entry site irritation in 
TEN group patient.  
LLD documented in two patients was less than 1cm 
which is of no clinical significance as documented in 
literature. 
Mal alignment was significantly higher in Ex Fix group 
patients. Initially 5-10 degree of mal alignment were 
noted which reduced to 0-5 degree on further follow up 
due to remodeling process. 

DISCUSSION 

Femoral diaphyseal fractures constitute less than 2% of 
all pediatric fractures1. Various methods of treatment 

can be used depending on age of child and fracture 
pattern. Immediate application of hip spica or traction 
followed by a cast remains the standard treatment for 
most of fractures in children younger than six years.2-5 

But the treatment of choice for these fractures is 
controversial in 5-11 years of age. Conservative 
treatment was preferred method in the past but due to 
prolong immobilization, long hospital stay, difficult 
nursing care and late return to school, there is growing 
trends towards operative treatment for the last few 
decades6. Choices include external fixation, dynamic 
compression plate (DCP) and intramedullary nailing. 
External fixator provides good stability and early 
mobilization but is associated with the problems of 
apprehension of an external device, transfixation of 
lateral structures, pin tract infection, less callus 
formation, relatively longer time for fracture union and 
weight bearing and a definitive risk of refracture7,8 
makes it less favorable choice than Titanium elastic 
nailing9. 
Plate fixation is effective treatment for pediatric  
femoral fractures10. Advantages include familiarity of 
technique, anatomical reduction, rigid fixation and 
better nursing care with increase parent’s satisfaction. 
However it is associated with large exposure, increase 
periosteal stripping, increase blood loss, risk of 
infection, prolong period of immobilization, hardware 
failure, large dissection for plate removal, LLD and 
chances of refracture10,11. 
Intramedullary nailing used for these fractures include 
interlocking nail, rigid and flexible nails. 
AVN of femoral head and coxa valga have been 
reported with interlocking nail when attempted in 
skeletally immature patients12. Although results have 
been good with rigid intramedullary nailing13 but there 
has also been increasing number of reports of 
osteonecrosis of femoral head14,15. 
Flexible intramedullary nailing seems to be a better 
choice for this age group because it is simple and when 
applied with close methods so fracture hematoma is not 
disturbed with less chances of infection. The 
periosteum is left undisturbed. Flexible intramedullary 
nail fixation, a sort of internal splint, not only maintains 
the length and alignment but also permits sufficient 
micromovements at fracture site to generate excellent 
callus formation16. Because flexible intramedullary 
nailing allows rapid mobilization of child with little risk 
of AVN of femoral head, physeal injury or refracture, 
there is recent surge for this method’s popularity17. 
Transvers, short oblique and short spiral fractures with 
minimal comminution in the 5-12 years age group are 
the best indication for titanium elastic nailing17,18,19. 
Currently it is the treatment of choice for skeletally 
immature child older than six year of age with a 
transverse fracture of middle 60% of femoral 
diaphysis14. 
Bar-On et al reporte better results with flexible 
intramedullary nailing than external fixator9. 
Flynn et al found flexible intramedullary nailing 
advantageous over hip spica in treatment of femoral 
diaphyseal fractures in children2. 
Buechsenschuetz et al reported that flexible 
intramedullary nailing is superior to taction and casting 
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in terms of union, scar acceptance and overall patient 
satisfaction20. 
The most common complication associated with this 
technique is entry site irritation and pain19,21. These are 
usually associated with long and prominent distal nail 
end (more than 2cm). Other common complications 
mentioned in the literature include angulation, proximal 
nail migration, minor LLD, inflammatory reaction due 
to nail and knee stiffness22. 

CONCLUSION 

Titanium elastic nail is a better treatment option for the 

pediatric femoral diaphyseal fractures for the age group 

of 5-11 years. 
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