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ABSTRACT

Background: Diaphyseal femur fracture in paediatric age group account for 1.6%
of all paediatric fractures. Fracture fixation by elastic nail provides three point
fixation. This study aims to assess the outcome of diaphyseal femur fracture
in paediatric age group from 5 to 15 years treated with titanium elastic nailing
system.

Methods: Thirty six patients with diaphyseal femur fracture were treated with
titanium elastic nailing system from November 2018 to August 2020 was analyzed
prospectively. All the patients were followed up for six months for the study. Final
outcome was evaluated at six months.

Results: The mean time of fracture union was 9.12 weeks. Two patients had limb
lengthening of 6 mm and 8 mm respectively. One patient had 1 cm of shortening
and 8 degree of varus angulation and 9 patients had bursitis over nail insertion
site. According to Flynn grading 26 cases have excellent results (72.22%) and 10

. cases have satisfactory results (27.78%).
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Conclusion: Diaphyseal femur fracture can be treated with elastic nailing system
with early mobilization and good functional outcomes.

Keywords: Diaphyseal femur fracture, Elastic nail, Fracture union, Titanium elastic
nailing system

INTRODUCTION

femur fracture that includes early reduction and
hip spica application, traction followed by hip
spica application, elastic stable nail, plate and
screw fixation and external fixators in case of open
fractures.3* Small children less than 5 years old can
be managed with early reduction and hip spica
application. Previously age between 5 to 13 years
were well managed with traction followed by hip

Diaphyseal femur fracture in paediatric age group
account for 1.6% of all paediatric fractures.” Due
to rapid recovery and shorter immobilization
diaphyseal femur fracture in a paediatric age group
are managed with operative treatment rather than
conservative treatment.? There are various method
for treatment of paediatric diaphyseal
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recovery and shorter immobilization with operative
management. Adolescent children age above 15
years are treated with closed/open intramedullary
interlocking nail.>

Antegrade intramedullary interlocking nail may
lead to avascular necrosis of femoral head whereas
external fixators may cause pin-tract infection.
Plate and screw fixation requires extensive
soft tissue dissection. Excellent to good results
have been reported by several researchers with
retrograde flexible (Ender) or elastic (Nancy) nailing
for diaphyseal femur fracture in paediatric age
group.51°

Elastic nail converts traction forces into compressive
forces on fracture site when two bent nails crossing
each other and within the canal it also provides
three point fixation. The elasticity of elastic nail
promotes callus formation by promoting oscillation
and limited stress shielding effect on fracture site.
The advantages of elastic nailing includes less
soft tissue dissection, low chance of infection,
immediate fracture stabilization, early mobilization
and early return to daily activities.""?

The aim of this prospective study was to assess the
outcome of diaphyseal femur fracture in paediatric
age group from 5 to 15 years treated with titanium
elastic nailing system.

MATERIALS AND METHODS

A prospective interventional study was conducted
in Rapti Academy of Health Science Ghorahi, Dang,
Nepal from the period extending from November
2018 to August 2020. Forty patients with age
between 5 to 15 years with closed diaphyseal
fracture of femur were included in our study. Four
patients lost for final follow-up and were excluded
from study. Child with weight more than 70 kg,
Sclerotic and narrow femoral canal, Open fracture,
Fracture extending into proximal and distal ends,
Pathological fractures, Lost follow up patient were
excluded. Permission from Institutional review
committee was obtained. All included patients
were treated with titanium elastic nailing system.

All surgeries were performed under regional or
general anaesthesia. All patients were placed in
fracture table and traction was applied under
fluoroscopic guidance for fracture reduction. The
involved side was disinfected and drapped. Proper
size elastic nail was taken and tip of nail were bent
to prevent perforation of cortex. Two stab incision
were given on lateral and medial side of distal
femur, 2 cm proximal to distal femoral physeal
plate under fluoroscopic guidance. One nail was
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Table 1: Flynn Criteria

Criteria Excellent  Satisfactory  Poor
.leb Iepgth <lcm <2cm >2cm
inequality

. <5 >10
Malalignment degree <10 degree degree
Pain None None Present
Complication  None Minor Major

driven towards femoral neck and other towards
greater trochanter. The nail was pre-bent before
insertion due to its flexible nature. Toe touch
weight bearing was started at first post-operative
day. Suture removal was done on 2 weeks after
surgery. Final evaluation was done both clinically
and radiologically at 6 months. Fracture pattern,
duration of hospital stay, duration of fracture union
and for functional outcome Flynn Criteria (Table
1) was used.” All data were entered and analyzed
using SPSS 21.

RESULTS

Out of 36 patients, 23 were male (63.89%) and 13
were female (36.11%). Right side was involved in
19 patients (52.77%) and left side was involved in
17 patients (47.23%). 16 fractures were transverse
pattern (44.44%), 11 fractures were oblique pattern
(30.56%), 6 fractures were comminuted pattern
(16.67%) and 3 fractures were spiral pattern (8.33%)
(Table 2).

The mean hospital stay was 6 days ranging from
4 to 8 days. Mean time of fracture union was 9.12

Table 2: Patients Characteristics

Parameters No. of Cases (%)
Gender

Male 23 (63.89)
Female 13 (36.11)
Involved side

Right 19 (52.77)
Left 17 (47.23)
Fracture pattern

Transverse fracture 16 (44.44)
Oblique fracture 11 (30.56)
Comminuted fracture 6 (16.67)
Spiral fracture 3(8.33)

weeks ranging from 6 to 13 weeks. In 7 patients
closed reduction was failed and open reduction
was carried via lateral approach to reduce the
fracture. One patient had 1 cm of shortening and 8
degree of varus angulation at final follow-up. Two
patients had limb lengthening of 6 mm and 8 mm
respectively at final follow-up. Nine patients had
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Figure 1: Fracture Pattern

bursitis over the nail insertion site. Knee range of
motion was recovered in all cases. There was no
cases of Nonunion, Delayed union, Nail breakage
and infection. According to Flynn grading 26 cases
have excellent results and 10 cases have satisfactory
results at final follow-up. (Table 3)

Table 3: Flynn grading at final follow-up

Flynn Grading Number Percentage (%)

Excellent 26 72.22
Satisfactory 10 27.78
Poor 0 0

Flynn Grading

 Flynn Grading

20
10
0

Excellent Satisfactory Poor

Figure 2: Flynn grading

www.europasianjournals.org

A% grossret
https://doi.org/10.46405/ejms.v3i1.258

Panthi et al. Diaphyseal Femur Fracture in

Figure 3: (A) Pre-op radiograph (B) Immediate post-
op (C) 6 months follow-up x-ray (D) After implant
removal

DISCUSSION

Ideal mode of treatment of diaphyseal femur
fracture remains controversial. It depends on
age of children, type and location of fracture,
knowledge of expert surgeon as well as financial
conditions among which titanium elastic nail is
the good option for management of diaphyseal
femur fracture in school children.”® In recent
studies, treatment of diaphyseal femur fracture
move towards operative measures since these
measures have the advantages of quick recovery,
faster rehabilitation as well as low psychological
impact on children.> While inserting flexible elastic
nail, reaming is not required thus, it preserves the
endosteal blood supply which helps in early union
of fracture.™

We evaluated 36 patients, among them 63.89%
were male and 36.11% were female. In the study
done by Ligier et al., there were 67.7% boys and
32.3% girls out of 118 cases.’ In the study done by
Gamal EI-Adl et al there were 72.7% male and 18%
female out of 66 patients.’® Compare to female,
male are more active in outdoor activities.

Ligier et al. did a study of 118 cases and among
them 30% cases have transverse fracture, 44%
cases have oblique fracture, 16% cases have spiral
fracture and 10% cases have comminuted fracture.™
In our study, 44.44% cases had transverse fracture,
30.56% cases had oblique fracture, 16.67% cases
had comminuted fracture and 8.33% had spiral
fracture.

Mean hospital stay was 6 days. We treated most of
the patient by closed methods so this results into
less hospital stay. Reeves et al compared operative
versus conservative management in paediatric
diaphyseal femur fracture and concluded that
operative treatment fractures have shorter
hospital stay than the fractures that were managed
conservatively 26 versus 9 days."”

Mean time of fracture union was 9.12 weeks. In the
study done by Sink et al, the mean time of fracture
union was 12 weeks. In their study, they included 27
patients with diaphyseal femur fracture who were
managed with submuscular plating.”® However,
submuscular plating have less stability than flexible
nail even though the length of hospital stay was
comparable with both treatment techniques. In the
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study done by Cramer Kathryn E et al all fractures
united in 12 weeks and they evaluated 57 femoral
shaft fractures that were treated with Ender’s nail in
age less than 14 years."

Two patients had limb lengthening of 6 mm and
8 mm respectively. Limb lengthening is a common
complication of paediatric femoral fractures this is
because of increasing vascularity in growth plate
at the time of fracture union. The limb lengthening
varies from 4 mm to 2.5 cm in children with age
group between 2 to 10 years of old.?°

One patient had one cm of shortening and 8 degree
of varus angulation. This is because; the fracture
was located in proximal one third which results
into varus angulation and a cm of shortening. The
acceptable varus angulation is less than 10 degrees
in older children.” In the study done by Wallace
and Hoffman, angulated femoral shaft fractures
of age less than 13 years were corrected in 85%
cases.”!

In the study done by K.C. et al out of 28 patients,
mean age was 8.14 years, Mean Hospital stay was 4
days and mean fracture union time was 9.57 weeks
which is similar to our study.??

Nine patients develop bursitis over the nail insertion
site. These are the minor complications and occur
due to friction of nail and skin. There were no cases
of Non-union, Delayed union, Nail breakage and
Infection, regarding complications.

Flexible elastic nail maintains length, alignment and
it prevents rotation which stimulates the formation
of external callus that provide strength to bone.™

CONCLUSION

Management of paediatric diaphyseal femur
fracture with elastic nail is safe and stable methods.
It considerably decreases the length of hospital
stay, faster fracture healing and early return to daily
activities.
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