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Introduction: The treatment of children fractures of the forearm two bones aims to restore pronation-
suppination. It is orthopedic in most cases but surgery has some indications. The aim of the study was
to describe the surgical treatment modalities and to evaluate their effectiveness.
Methods: A retrospective longitudinal study was carried out between January 1995 and July 2011 on
78 hospitalized patients in the Pediatric Orthopedic surgery department of Ibn Rochd university
hospital.

Results: The average age of patients was 9.2 years (SD = 3.1) with a male predominance. The left
side was the most affected. Surgical treatment was decided after failure of conservative treatment,
constituting 40.6% of the therapeutic processes. Sixty-eight children (87.2%) had a FIN (Flexible
intramedullary nailing), one child was treated with a bone plate. The hospital stay averaged 3.5 days
(SD = 2). The consolidation period was 11.5 weeks (SD = 2.1) and 57.1% of patients underwent a
removal under general anesthesia after 12 months (SD = 6). The result was excellent or good in 47
cases (92.1%) and poor in 4 cases handled by FIN, otherwise excellent in the case of the bone plate.
Discussion and Conclusion: Surgery allows the fixation of fractures that are inaccessible to
orthopedic treatment especially in older children. The FIN is a simple technique with satisfactory
postoperative course and good functional results.

Copyright © 2015 El Kettani et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Both-bones diaphyseal forearm fractures are defined by bone
continuity solution a 2 cm below the bicipital tuberosity and 4
cm above the radiocarpal articulation (Quesnot et al., 2008).
They are frequent (3.4% of all fractures in children)
(Kalenderer et al., 2006) and compromise the functional
prognosis by affecting the member supination and pronation.
Although they are sucessfully orthopedically treated (in most
cases) because of children remodeling capacity, surgical
treatment has specific indications (Pouliquen et al., 2002).
Objective: To describe surgical treatment procedures of
diaphyseal fractures of both forearm bones in children and to
evaluate their effectiveness.

MATERIALS AND METHODS

This is a retrospective longitudinal study, conducted between
January 1995 and July 2011, involving 78 children admitted to
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the pediatric orthopedics department of Abderrahim Harouchi
hospital (Ibn Rochd university hospital — Casablanca), in who
msurgical treatment was instituted for fracture of one or both
bones of the forearm. Data were collected from medical
records. We have used Jones criteria, based on pain, function,
consolidation and limb mobility,to evaluate the different types
of treatment.

RESULTS

The average age of patients was 9.2 (SD = 3.1) years with a
male predominance in 83.6%. The left side was the most
affected (63.8%). Surgical treatment was done after failure of
orthopedic treatment (instability and irreducibility of the
fracture, iterative fracture, secondary displacement, nonunion)
and represented 40.6% of therapeutic methods. A total of 68
children (87.2%) underwenta FIN (Flexible intramedullary
nailing) including 33 with open reduction, a child was treated
by a screw plate, a child had an open reduction and rigging
after failure of FIN (narrow spinal canal), five children had an
osteoclasis, reduction and cast immobilization and 3 were
amputated due to a Volkmann syndrome with gangrene
(application of "Jbira") (Fig.1).
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The average duration of hospital stay was 3.5 + 2 days and the
consolidation period 11.5 + 2.1 weeks. Material ablation was
performed under general anesthesia in 57.1% of cases after 12
+ 6 months.

= Flexible intramedullary nailing
= surgical reduction and ragging

= osteoclasis reduction and cast immobilization
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Fig. 1. Distribution of surgical tr

According to Jones criteria, results were excellent or good in
47 cases (92.1%) and poor in 4 cases treated by FIN: 3 cases of
nonunion and one case of synostosis, But excellent in the case
of the screw-plate (Table 1)

= Screw plate

= amputation (Volkmann syndrom)

eatment procedures in our study

Table L. Results of different types of surgical treatment (amputations excluded) according to Jones criteria

Types of surgical treatment Excellent results Good results Average results Poor results Patients lost to follow up
FIN 45 2 0 4 17
N:68

SP 1 _ _ _ _
N=1

Surgical reduction and rigging B B _ B 1
N=1

Osteoclasis, reduction and immobilization 4 0 0 0 1
N=35

Total 50 2 0 4 19
N=75

FIN : Flexible Intramedullary Nailing; SP : Screw Plate

Fig.2. Flexible intramedullary nailing technique
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Of the 78 patients included in our study, 87.2% were treated
with FIN after failure of closed reduction. The postoperative
course was satisfactory and results were excellent or good in
the majority of cases (92.1%).

Surgical treatment allows the fixation of fractures that are
inaccessible to the orthopedic treatment in older children (with
less remodeling capacity). The FIN using KIRSCHNER nails
according to METAIZEAU technique is a simple closed
technique (Fig. 2). It allows the respect of the fracture
hematoma and periosteum and has good postoperative course.
The cast immobilization is required after surgery and removal
of the material could be done in the 6th month (Lascomb, 2007;
Lascomb et al., 2006).

PREVOT (Prévot et al., 1995) recommends to screw displaced
fractures in children over the age of 10 years and children
under 10 years in whom conservative treatment has failed.
YUNG (Yung et al., 1998) added displaced fractures of one or
both bones with angulation more than 10 ° regardless of the
age. By adopting the conclusions of KARGER (Karger et al.,
1986), LE FEVRE (Le Féevre, 1988) proposes to systematically
fix fractures in children over than 12 years in whom the
slightest malunion will not be improved by growth; The secure
attitude would be to fix diaphyseal fractures with angulation
over than 10 ° in children over 8 years after failure of
conservative treatment (Barsaoui ef al., 2009).

The main difficulty of FIN is the injury of neurovascular and
tendon elements and to increase the edema in muscle lodges
with reduction attempts and nailing. Hence, a mini incision
next to the fracture site is indicated rather than multiple
attempts of reduction by external maneuvers with several
scopic controls (Yalcinkaya ef al., 2010)

Our results confirm those of previous studies, including the
study of OZKAYA (Ozkaya et al., 2008), conducted among 35
children treated by FIN where results were good or excellent in
100%, the study of YALCINKAYA (Yalcinkaya et al., 2010)
where results of FIN were excellent or good in 77.8% of cases
and the study of BASRAOUI (Barsaoui et al., 2009) where
they were excellent or good in 88.1% of cases (according to the
Price criteria).

The Indications of screw plate are rare in children (fractures of
the distal third radius) due to the significant periosteal it
requires and the risk of infection. The external fixator is
indicated whena sagging skin is associated (Ozkaya et al.,
2008). (No patient has benefited of it in our study).

Conclusion

Surgical treatment of diaphyseal both bones forearm fractures
in children has specific indications. The FIN is a simple
technique with satisfactory postoperative course and good
functional results.

But we should neither succumb to the ease of a systematic first
of the fracture site nor multiply reduction attempts. Hence the
importance to study the predictive factors of reduction failure
permitting to decide of a surgical first of the fracture.
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