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ABSTRACT

BACKGROUND

The management of paediatric femoral shaft fractures has evolved towards a more operative approach in the present decade. It
has been noticed that problems such as angulations, malrotation and limb length discrepancy cannot be effectively tackled by non-

operative treatment all the time.

AIMS AND OBJECTIVES

This is a prospective study to show titanium classic nailing in femoral fractures in children, is a single procedure and at the same
time effective in perspective of early weight bearing, short hospital stay and better control of angulations, malrotation and leg length

discrepancy.

MATERIALS AND METHODS

22 children (18 boys and 4 girls) aged 6-16 years with recent femoral diaphyseal fracture were stabilized with titanium elastic
nail. All the nails were introduced through retrograde approach under image intensifier. Patients were evaluated using Flynn'’s
scoring criteria.! Statistical analysis was done using Fisher’s exact test.

RESULTS

All 22 patients were evaluated after a mean 26 months (14-36 months) of followup. Radiological unions were achieved in a mean
time of 8.2 weeks. Full weight bearing was possible in a mean time of 8.7 weeks. Mean duration of stay in hospital was 9.7 days. The
results were excellentin 15 patients, good in 6 patients and poor in 1 patient.

CONCLUSION

Intramedullary fixation of diaphyseal fracture in children of 6-16 years with titanium elastic nail is a simple and effective method

with low complication rate.
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INTRODUCTION
Femoral shaft fracture comprises of 2% of all fractures in
children. There is little disagreement regarding the treatment
of younger children below 6 years of age and these can be
treated conservatively.234 Older children show good result
with locked intramedullary femoral nailing. For children of
middle age group between 6-16 years, there is a wide variety
of surgical and non-surgical treatment options available.5
Over the past three decades the advantages of fixation
and rapid mobilization has increasingly been recognized.67.8
Intramedullary rigid nailing indicated for adults are associated
with complication like premature closer of the greater
trochanteric physis leading to coxa valga, avascular necrosis of
the capital femoral epiphysis, leg length discrepancy, etc. Open
reduction and internal fixation with plates and screws have
known complications like infections, fracture below the plate,
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Stress fracture and refracture, hardware failure, etc.910 TENS
is an ideal fixation device for paediatric femur fracture due to
ease of use and it functions as an internal splint providing
three point fixation.1112 [t does not disturb the fracture
haematoma and thus provide biological fixation. The elasticity
and stress distribution of the flexible nails facilitates the callus
formation. Titanium also has excellent bio-compatibility. The
perceived advantage of this technique includes early union
due to repeated micromotion at fracture site, respect for the
physis, early mobilization, early weight bearing, scar
acceptance, easy implant removal and high patient satisfaction
rate.261311 We report a prospective study with the objective of
evaluating the role and efficacy of titanium elastic nail in
selected cases of femoral diaphyseal fractures in the 6-16
years’ age group.

MATERIALS AND METHODS

22 children (18 boys and 4 girls) in the age range of 6-16 years
(Average 10.8 years) with recent (<3 days) femoral shaft
fracture were stabilized with titanium elastic nail (TENS)
between January 2010 to February 2013. Most of the fractures
were due to road traffic accident. Associated injuries were
seen in 5 cases. Open fractures were excluded. None of the
patient had neurovascular lesion. Associated injuries were
seen in 6 cases. According to AO classification 17 were in 32A
(77.3%), 4 were in 32B (18.2%) and 1 patient was in 32C
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(4.5%). Majority of the patients (18) underwent surgery
within 7 days. The surgery was performed under general
anaesthesia with the patients on the fracture table in supine
position and image intensifier was used throughout the
procedure; 2 titanium elastic nails of identical diameter were
used (16 of Adler and 8 of Synthes).

The diameter of the individual nail was selected as per
Flynn et al’s formula (Diameter of nail=width of the narrowest
point of the medullar canal on anteroposterior and lateral view
x 0.4 mm) and intraoperative assessment. The diameter of the
nail was chosen, so that each nail occupies at least 1/3rd to
40% of the medullary cavity. Fractures were reduced using
image intensifier guidance. Nails were inserted in retrograde
fashion with medial and lateral incision 2.5-3.5 cm above the
physis. The nails were prebent sufficiently, so that apex of the
bowed nails rested at the same level on the fracture site to
ensure a good equal recoil force. The tip of the nail that entered
from the lateral femoral cortex came to rest just distal to
trochanteric epiphysis.

The opposite nail was made to lie in the same level, but
pointing towards the calcar region of femoral neck. Distally,
the nails were cut so that 1 cm of the nail remains outside the
cortex. Postoperatively, patient was nursed in supine position
with the leg elevated on a pillow. Long knee brace were used
in 2 cases of distal third fracture, where fixation was not
adequate. Patients were mobilized without weight bearing on
the 5t to 7th Postoperative Day (POD). Partial as weight
bearing was started at 3 weeks and full weight bearing by 6-8
weeks depending on the fracture configuration, callus
response and associated injuries.

All the patients were followed radiologically as well as
clinically until fracture healed and for any complications
statistical analysis was done using Fisher’s exact test to
evaluate

1. The significance of association between the occurrence
of skin site irritations and by long, untrimmed nail ends.

2. Association of angulation of fracture with smaller and
mismatched nail diameter.

3. Outcome between patients <10 years and >10 years. The
results were evaluated using Flynn et al. scoring criteria
for TEN (Table 1), nails were removed 6-8 months post-
surgery, when fracture line were no longer visible
radiologically.

The Scoring Criteria with Titanium Elastic Nails.1

Limb Excellent | Successful
Length Poor >2.0 cm
. <lcm <2.0 cm
Discrepancy
Sequence
disorder 5 degrees | 10 degrees >10 degrees
Pain Absent Absent Present
Major
complication
d tended
Complication | Absent Mild an /or'ex ende
period for
resolvable
morbidity
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RESULTS

The median duration of surgery was 35 min. The mean
hospital stay was 9.7 days. Average union time of fracture was
8.2 weeks. All 22 patients were available for evaluation after a
mean 26 months (11-36 months) of following. Radiological
unions were achieved in all cases in a mean time 8.2 weeks (6-
12 weeks). The results were excellentin 15 patients, 68% good
in 6 patients 27% and poor in 1 patient 5% as per the Flynn et
al. scoring criteria. Two patients had valgus angulations, 12
degrees and 6 degrees each; one patient had valgus
angulations 15 degrees; entry site irritation occurred in 4
patients. Two patients had skin breakdown at entry site, which
led to superficial infection. The infection resolved with 7 days
oral course of cephalosporin. Limb lengthening of less than 1.5
were found in 3 cases, which were insignificant clinically.
Result was better for children, less than 10 years of age.
Functional range of movement of knee was achieved in an
average of 8.2 weeks (6-30 weeks).

Pre-Operative X-ray of Right Femur of 6 years Old Boy

Post-Operative X-ray of Right Femur of 6 years Old Boy

DISCUSSION

The femoral shaft fracture in children remained a constant
challenge to the orthopaedics fraternity. Conservative
treatment which was the earlier treatment was found to have
many complications such as mal-union, joint stiffness, delay in
functional recovery and also prolonged hospitalization
causing financial loss to the family.
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During the past few decades some form of internal
fixation as plate fixation rigid intramedullary nailing, Enders
nailing and titanium nailing has been advocated, controversy
regarding the ideal implant to treat paediatric femoral
fractures still exists. The ideal device for the treatment of most
femoral fracture in children would be a simple load sharing
internal splint that allows mobilization, maintenance of
alignment and extremity length until bridging callus forms.
Mazda et al. treated 34 femoral shaft fractures in children with
TENS. They observed the elastic properties of titanium
provide a very good stability and its safe surgical treatment.14

Plate osteosynthesis in paediatric age group is associated
with large exposure, relative longer duration of
immobilization, risk of delayed union, infection and a second
large dissection for plate removal. The external fixation
provides good stability and early mobilization, but associated
with pin tract infections and longer time for weight bearing.
Interlocking nails have complications in children like
avascular necrosis of femoral head and coxa valga. Ender nails
and rush nails are the other alternative fixation for paediatric
fracture shaft femur has poor rotational stability.

Buechsenschuetz et al. documented superiority of
titanium nail and overall satisfaction compared to traction and
casting.15 Ligier et al. treated 123 femoral shaft fractures in
children with TENS with good result.16 Narayanan et al. found
good outcome in 79 femoral fracture stabilized with TENS.6
Heinrich et al. observed good results in 78 femoral fractures
treated with Ender Nail.1”

Fracture geometry and location is an important
determinant for selection of surgical techniques. Transverse,
short oblique and minimally comminuted fractures are
suitable for TENS as stated by Flynn et al.2 Narayanan et al.
stated that transverse, short oblique, short spiral fracture with
minimum communication in the 5-12 years’ age group were
the best indication for TENS.6 Lacombes et al. states that TENS
could be indicated in all femoral diaphyseal fracture of
children above 6 years of age till epiphysis closed except
severe type-lIl open fractures.18

The most common complication of titanium elastic nail is
entry irritation and pain. Other complications include limb
length discrepancy, angulation of fractures, refracture and
infection. Entry site irritations in our series were seen in 4
cases. We found that entry site irritation was significantly
associated with long prominent nail end (>2 cm). All these
findings were statistically significant.

CONCLUSION

The titanium elastic nail is an effective and viable treatment
option in selected cases of femoral diaphyseal fracture in the
6-16 years’ age group.
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