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ABSTRACT

Background: Femoral fractures are common among children and adolescents. Its management has several
methods which have improved with time recently. Most of these fractures are effectively managed
conservatively with hip spica in very young children and only unstable and displaced fractures need surgical
intervention. Children and adolescents in the age group of 4-19 years are treated with various methods of
treatment. We have studied the short term results of femur fracture in children and adolescents prospectively
which were managed by using Titanium Elastic Nailing System.

Materials and Methods: This is a short term prospective study conducted in our department of
Orthopaedics, of our hospital. Forty patients aged 4-19 years, with fracture of the shaft of femur were
managed by closed reduction and internal fixation with flexible titanium elastic nailing system. All the
patients were followed up clinically as well as radiologically, at two weeks interval for 8 weeks, then every
4 weeks till radiological evidence of bony union.

Results: The outcome evaluation was using Flynn’s criteria of scoring system. The results were excellent
in thirty seven patients (92.5%), satisfactory in three patients (7.5%) and poor in none of the case.
Conclusion: The treatment of femur fracture by using Titanium Elastic Nailing System has got distinct
advantages over other methods of treatment in the age group of 4-19 years. Few of the advantages being
rapid union and mobility, less operative time and less hospital stay.
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1. Introduction

In children, up to 2% of all fractures are found to be of
femoral shaft. Literature suggests it to be more common in

the male gender. !

Its management is usually related to the age of the

managed by spica cast immobilization with excellent results
in young children.>? The various methods of surgical
intervention include femoral shaft plating, interlocking
intramedullary nail and external fixator mainly in case of
open fractures.*

patient and is also influenced by other factors like the
type of the fracture, whether open or closed, displaced or
undisplaced, associated other fractures. In children there is
often formation of good callus and they have good potential
for remodeling of bone, hence most of these fractures are
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The different intervention techniques have associated
inherent complications like epiphysiodesis, AVN of the
femoral head etc. For the management of these fractures
in children and adolescents in the age group 4-19 years,
there are a vast variety of techniques with no consensus
among the treating orthopaedic surgeons about the best way
of management.* Titanium elastic nailing system (TENS) is
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a simple surgical procedure which gives excellent results in
femoral shaft fractures. 5

2. Materials and Methods

All the forty patients in the age group of 4 to 19 years who
sustained and were admitted with radiological evidence of
fracture of the femoral shaft were included in our research.
Open fractures only of type I and II were included whereas
those with more severe type III open, comminuted fractures
and those where surgical procedure was contraindicated
were excluded. Routine preoperative blood and radiological
investigations were undertaken after recording a thorough
history into the mechanism of injury.

Pre anesthetic evaluation was done and patients were
prepared for surgery. Flexible titanium elastic nails of all
sizes were kept ready per operatively depending upon the
size of the medullary canal of the femur. All the surgical
procedures were done with the patient under general
anesthesia and patient lying supine over the fracture table.
Parts were prepared from groin up to the mid calf region.
Intravenous antibiotics were given and the entry point
assessed on the c-arm. Incisions were marked vertically
on medial and lateral aspect on the distal femur such that
the physis is well protected from any surgical injury. Entry
point is made at the same level well above the physis on
either side and medullary canal is opened using an awl
or a small drill bit. Minimum of two nails were inserted
from distal to proximal direction. The size of the nails was
selected depending upon the size of the medullary canal at
its narrowest part. It is made sure that at least 4/5'" of the
diameter of the medullary canal is filled with the flexible
elastic nails. Flynn et al’s criteria for calculating the size of
the nail (Nail diameter = Width of the medullary canal at
the level of isthmus on Antero posterior and Lateral view
x 0.4mm). The nails were advanced proximally to well
within one cm of proximal femoral physis taking care not
to breach the physis. Once the position of both elastic nails
is confirmed using an image intensifier, the nails are bent
and cut leaving around one to two cm outside the bone so
that after union of the fracture, their removal is unhindered.

The surgical procedure on an average lasted for about
forty five to sixty minutes. All the patients were started on
physiotherapy with knee range of motion and quadriceps
exercises. Post-operative radiological evaluation was done
and patients were advised to follow up after fifteen days and
discharged on oral antibiotics.

All the patients were evaluated clinically for stiffness
of the knee joint and radiologically at the fracture site for
position of fragments, callus formation and signs of union.
Weight bearing was allowed once there was radiological
evidence of good callus and fracture union. The evaluation
of results in each case was done using Flynn et al. criteria
for evaluation.” (Table 1) All the patients were followed up
for an average of twenty months. Most of the implants were

removed between six to twelve months.

Table 1: Flynn Scoring Criteria

Result Excellent Satisfactory Poor
Limb length <1.0cm <2.0cm >2.0cm
inequality
Malalignment 5 degrees 10 degrees >10
degrees
Pain None None Present
Complication None Minor and Major and
resolved lasting
3. Results

This is a prospective study of forty patients of femur
shaft fracture who were treated with closed reduction and
intramedullary nailing using titanium elastic nails of varied
diameter. A minimum of two nails were inserted in each
case. Age distribution among four to nineteen years age
is as shown in the Table 2, wherein it is evident that the
fracture is more common in age group of nine to twelve
(18/40) (45.0%) years, followed by 13-19 year age (12/40,
30.0%). The youngest child was four years old and eldest
one was nineteen years old. The mean age of the study
population was 10.2 years. Sex distribution as shown in
Table 3 demonstrates a male preponderance (24/40, 60.0%).

Table 2: Age distribution of the study population

Age group in No. of patients Percentage (%)
years

04-08 10 25.0
09-12 18 45.0
13-19 12 30.0
Total 40 100.0

Table 3: Sex distribution of the study group

Sex No. of patients Percentage (%)
Male 24 60.0
Female 16 40.0

Total 40 100.0

The most common mechanism of injury was a road
traffic accident (24/40, 60.0%), followed by fall during play
(10/40, 25.0%) as seen in Table 4. The right femur fracture
was noted in 55% (22/40) of cases, Table 5.

Table 4: Mechanism of injury

Nature of injury No. of Percentage
patients (%)
Road traffic accident 24 60.0
Fall while play 10 25.0
Fall from a height 06 15.0
Total 40 100.0
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Table 5: Side involvement in the patients

Side No. of patients Percentage (%)
Right 22 55.0
Left 18 45.0
Total 40 100.0

The most common pattern of injury as shown in Figure 1,
is a short oblique fracture (18/40, 45.0%) followed by a
transverse fracture (13/40, 32.5%). Spiral fractures were
seen in six (15.0%) of cases and open fractures were seen
only in three (7.5%) cases, which were type I open fractures.
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Figure 1: Distribution of the type of fracture

All the cases were operated within three days of injury
hence we were able to achieve closed reduction. Nails of
3mm diameter were used in most of the cases (14/40,
35.0%) as is evident from Figure 2. The various size nails
used range from two mm to four mm.

Size of the Nails
B2 mm
‘ H25mm
- 3 mm
E3.5mm
¥4 mm

Figure 2: Size of the elastic nails

The average stay in the hospital was for seven days,
and the range was three to twelve days. The mean time
for radiological union was ten weeks after which weight
bearing was started. The functional outcome of the study
as were evaluated by Flynn’s criteria is shown in Figure 3,
which demonstrates an excellent result in 92.50% (37/40)

of cases and satisfactory in 7.50% (3/40) of cases. Few of
the complications seen were nail impingement in two cases
which were managed by early removal of the elastic nails
as soon as clinical union was ascertained. Three patients
had stiffness in knee and were successfully managed by
physiotherapy and range of motion exercises. No case of
infection was recorded.
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Figure 3: Functional result of the study

4. Discussion

The architecture of the bone in children and adolescents
vary from that in the adults. There is a growing physis,
thicker periosteum, small size of the bones and difference
in blood supply to various bones. All these factors are to be
considered while managing fractures in this particular age
group.

Conservative management using plaster of paris casting
can cause various complications like shortening, angulation
and rotation of the fractured bones.® Use of interlocking
intramedullary nails as in adults result in avascular necrosis
of head, early fusion of trochanteric physis and increased
neck shaft angle.”

Management using elastic intramedullary nails prevent
many complications like malunion and since they are made
of titanium, there is no risk of metal sensitivity reaction. 10
Various studies have demonstrated good to excellent result
of union while using elastic nails.!!

The surgical procedure is easy to perform and provides
distinctive advantages in the age group of four to nineteen
years than the rigid nails used in adults. There is no injury
to physis hence bone growth is not hindered, load sharing
implant which maintains the reduction of the fracture till
formation of callus. The reduction is maintained by three-
point fixation principle. There is early formation of callus
and since there is no drainage of hematoma from the fracture
as it is a closed reduction, there is minimal to no risk of
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infection of the bone. 12

Various literature also suggest a number of advantages
of using titanium elastic nails for the management of femur
shaft in the age group of four to nineteen years. !> The mean
time of radiological union in our study was ten weeks and is
comparable to the study by Bagul Rahul R et al.'# and it is
8.2 weeks in the study carried out by Vishal Kumar Mishra
et al.'> The range of motion at hip and knee following
this procedure were studied by Kanthimathi et al.'® and
demonstrated full range in their study group of twenty five
patients. Similar study by Flynn J Metal !’ resulted in knee
stiffness in two patients which were successfully managed
by manipulation of the joint under anesthesia.

The clinical and functional result of our study is
comparable to those demonstrated by Mohit Khanna et al. '8
and Avinash Pulate et al.'” Study conducted by Saurabh
Gupta et al.?® had mild complications in twenty five percent
of their study group. Divesh Jalan et al.?! in their study
recorded six cases of irritation of the elastic nail entry point.

Flynn et al.?? conducted similar study on a large group
of about two hundred and thirty four fractures and recorded
only minor angulation deformity. Our study has no case of
either shortening or angulation deformity. Singh et al.?? in
his study recorded few cases of angulation deformity in both
coronal and sagittal plane.

5. Conclusion

Management of femur shaft fractures using intramedullary
flexible titanium elastic nails in children and adolescents
of age group four and nineteen has many advantages when
compared to other methods and is the best method to achieve
excellent clinical and functional results.
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