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ABSTRACT

BACKGROUND

The majority of paediatric diaphyseal fractures of the radius and ulna can be treated well with closed reduction and cast
immobilization. The most common indications for surgery are failure of closed reduction, open fractures and fracture instability.
Over recent years the forearm fractures are increasingly being treated with intramedullary elastic nails to prevent displacement
during the healing phase.

OBJECTIVE

Recently, there has been an increased interest in determining which method provides superior results, but the optimal
treatment remains controversial. This article analyses the results of 22 diaphyseal forearm fractures in children who underwent
flexible intramedullary nail fixation.

MATERIAL AND METHODS

A prospective study was conducted from January 2012 to December 2015, on the patients with both-bone forearm fractures.
Inclusion criteria of study were age between 5 and 15 years, closed displaced fractures, unacceptable closed reduction and open
displaced fractures (Type 1 and 2). A single nail was used for each forearm bone.

RESULTS

The results of the 22 patients (16 males and 6 females) who were treated in our institution with closed elastic nails were
studied systematically with a follow-up period from 4 months to 15 months. At follow-up clinics, all patients went on to osseous
union and regained a full range of movement after rehabilitation. There were no cases of delayed union, non-union or mal-union.
All implants were routinely removed within average time of 8 months (Range: 6-10) after nailing. There were no complications
after implant removal in our patients.

CONCLUSION
Conservative management is still the first line of treatment for paediatric forearm fractures, especially in children less than 10
years old. Treatment with an elastic intramedullary nail is indicated for unstable, irreducible or open fractures when non-operative

management fails.
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INTRODUCTION

Paediatric diaphyseal fractures of the radius and ulna are the
third most common fracture in the paediatric population and
account for 13-40% of all paediatric fractures.2 The majority
of these fractures can be treated well with closed reduction
and cast immobilization due to the unique property of the
growth potential of the immature bones. Nevertheless, there
is a subset of patients in whom surgical intervention is
indicated. The most common indications for surgery are
failure of closed reduction, open fractures and fracture
instability. In these situations, if left untreated malunion is
more likely to occur, which will disturb the function of the
upper extremities.34 Over recent years the use of elastic
stable intramedullary nails has dramatically increased with
the introduction of a variety of nails for paediatric fractures.
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The forearm fractures, especially with both bones
involved, are increasingly being treated with intramedullary
elastic nails to prevent displacement during the healing
phase.567 Elastic intramedullary nails were originally
developed in the early 1980s by surgeons in Nancy, France.8
Recently, there has been an increased interest in determining
which method provides superior results, but the optimal
treatment remains controversial.? This article analyses the
results of 22 diaphyseal forearm fractures in children who
underwent flexible intramedullary nail fixation.

MATERIAL AND METHODS
A prospective study was conducted in the Department of
Orthopaedics, S.S. Medical College Hospital, Rewa, from
January 2012 to December 2015, on the patients with both-
bone forearm fractures in the age group of 5 years - 15 years
of either sex. An unacceptable alignment was defined as less
than 50% cortical contact between the fragments and greater
than 10¢ of angulation in either the sagittal or coronal plane.
Inclusion criteria of study were age between 5 and 15 years,
closed displaced fractures, unacceptable closed reduction and
open displaced fractures (Type 1 and 2).

Exclusion criteria were age beyond range of 5 to 15,
greenstick fractures, undisplaced fractures, acceptable
reduction and open fractures (Type 3).
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A single nail was used for each forearm bone. Generally,
a nail of 2.0 to 2.5 mm diameter was used. The nail in the
radius was inserted just proximal to the physis on the radial
border. An alternate point of entry in some cases was dorsally
adjacent to Lister’s tubercle. The nail in the ulna was inserted
just distal to the physis on the radial border. The protruding
parts of the nails were cut keeping a small part outside. All
patients were immobilized postoperatively in an above-
elbow plaster slab for 4 weeks. Follow-up examination of
patients included progress of fracture healing, Range of
Motion (ROM), angular deformities and measurement of limb
length.

RESULTS

The results of the 22 patients (16 males and 6 females) who
were treated in our institution were studied systematically
with a follow-up period from 4 months to 15 months. In our
series, the range of age of patients was from 5 years to 15
years with an average of 8 years. Out of 22 patients, 14
children (66%) had injury on the right side. In 8 patients
(36%), the mechanism of injury was due to motor vehicle
accident, 4 (18%) were due to fall from height, while
remaining 10 (45%) were due to fall while playing. Closed
reduction and closed elastic nail fixation was successful in 18
cases including 16 both-bone fractures and 2 single-bone
fracture. Open reduction with a mini-open procedure was
carried out in 4 fractures that affected both-bone fractures in
3 patients. All of the fractures healed within an average of 7
weeks (Range: 6-9).

No non-unions, delayed unions or malunion were found.
There was no notable difference in the healing time either for
fractures of both bones or for isolated radial or ulnar
fractures. All implants were routinely removed under
intravenous sedation. The average time for removal of the
implants in this study was 8 months (Range: 6-10). There
were no complications after implant removal in our patients.
Complications as a result of the procedure included: one
neuropraxia involving the superficial radial nerve, which
resolved after several weeks with no long-term complication.
One patient also presented with protrusion of the wires
through the skin, although they had been buried during the
procedure. These nails required removal 2-3 weeks prior to
the planned date of removal.
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Fig. 1: Follow-up Function 2

Fig. 2: Follow-up Function

Fig. 3: Follow-up X-ray at 6 months
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Fig. 6: Follow-up Function
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Fig. 4: Follow-up X-ray

Fig. 5: Follow-up Function 2 Fig. 7: Function at 3 months
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Fig. 8: Function at 3 months

Fig. 11: Preop X-ray

Fig. 9: Postop X-ray at 3 months

Fig. 10: Preop Radiograph Fig. 12: Preop X-ray
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DISCUSSION

The gold standard for paediatric forearm fractures remains
closed reduction and casting.2 Previous papers have shown
excellent results in children under the age of ten years with
closed treatment with poorer results and increased incidence
of re-displacement in children over the age of ten years.6
Elastic intramedullary nails are now commonly used for the
treatment of unstable type paediatric forearm fractures. This
technique offers stable fixation without disturbance of the
periosteal blood supply and fracture hematoma, which
contributes to fracture healing. This technique also allows for
micro-motion at fracture site to stimulate the callus
formation to bridge the fracture gaps. Kang et al. evaluated 90
children treated with intramedullary nailing and reported
good results and patient outcomes.10 The average patient age
was 8.4 years with a follow-up of 6.6 months; 86% (77/90) of
the patients had both-bone fractures and 9% (8/90) had
open fractures.

Ten were treated with flexible nailing after failed closed
management; the remaining fractures were irreducible or
considered unstable; 44% of the fractures required limited
open reduction to allow passage of the nail and to obtain
satisfactory alignment. All fractures healed by 3 months; 84%
(76/90) of their patients had outcomes that were excellent
(Equal motion between sides) or good outcomes (Less than
20-degree loss of motion versus uninjured arm). Based on
their findings, the authors recommended the use of
intramedullary nailing for treatment of forearm fractures not
amenable to closed reduction or after failed closed reduction.
Intramedullary fixation of forearm fractures has been
reported unsuccessful in the adult literature and only
recently the technique has been adapted to the management
of forearm fractures in children.7.111213 Amit et al. reported
20 unstable diaphyseal fractures of the forearm in adolescent
patients treated with closed intramedullary nailing.

All fractures healed within 6 weeks. There was no cross-
union, non-union, infection or refracture. Amit et al. favoured
that technique rather than plate fixation because of the
appropriate reduction, reduced complication rate, negligible
cosmetic defect and the ability to perform rod removal under
local anaesthesia.ll In the paediatric patient, non-union has
not been reported in the literature and good/excellent
functional results are reported in nearly 95% of cases.1213,14
These excellent clinical results support the use of elastic
intramedullary nails in the operative treatment of forearm
fractures in the paediatric patient.

CONCLUSION

Closed reduction and Elastic nail fixation was successful in 18
cases including 16 both-bone fractures and 2 single-bone
fracture. Open reduction with a mini-open procedure was
carried out in 4 fractures that affected both bones in 3
patients. Bone union was achieved in all patients at an
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average of 7 weeks without any significant complications.
Conservative management is still the first line of treatment
for paediatric forearm fractures, especially in children less
than 10 years old. Treatment with an elastic intramedullary
nail is indicated for unstable, irreducible or open fractures,
when non-operative management fails.
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