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Abstract

BACKGROUND

Monteggia fractures are uncommon injuries in paediatric age. Treatment
algorithms assert that length-unstable fractures are treated with plate fixation. In
this case report, intramedullary fixation of an acute length-unstable Monteggia
fracture allowed a stable reduction to be achieved, along with an appropriate
ulnar length and alignment as well as radio capitellar reduction despite the fact
that the orthopaedic surgeon did not use a plate for the ulnar fracture. The scope
of treatment is to avoid the use of a plate that causes periosteal stripping and
blood circulation disruption around the fracture.

CASE SUMMARY

A four-year-old girl presented at the Emergency Department following an
accidental fall off a chair onto the right forearm. The X-ray highlighted a length-
unstable acute Bado type 1 Monteggia fracture of the right forearm. On the same
day, the patient underwent surgical treatment of the Monteggia fracture. The
surgeon preferred not to use a plate to avoid a delay in fracture healing and to
allow the micromotion necessary for callus formation. The operation comprised
percutaneous fixation with an elastic intramedullary K-wire of the ulnar fracture
and, subsequently, humeroradial joint reduction through manual manipulation.
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The orthopaedic surgeon assessed the stability of the radial head reduction under
fluoroscopic control through flexion, extension, pronation and supination of the
forearm. Healing of the fracture occurred within six weeks after surgery, as
indicated by the presence of calluses on at least three cortices on standard
radiographs. Dislocation/subluxation or loss of ulnar reduction was not apparent
at the final X-ray examination.

CONCLUSION
Intramedullary fixation of unstable Monteggia fractures results in excellent
outcomes, provides reliable reduction and causes fewer complications.

Key Words: Monteggia fractures; Children; Management; Outcome; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Treatment algorithms assert that acute length-stable Monteggia fractures are
treated with an intramedullary device, while acute length-unstable fractures are treated
with plates. Intramedullary devices have the advantage of smaller skin incisions, less
soft tissue disruption, shorter operative times and easier device removal. Plates allow
more anatomical restoration of the ulnar fracture and the radial bow, although they can
cause delayed union due to blood circulation disruption around the fracture.
Intramedullary wires can be used for the treatment of acute length-unstable Monteggia
fractures instead of plates as these are associated with excellent results and fewer
complications.

Citation: Evola FR, Di Fede GF, Bonanno S, Evola G, Cucuzza ME. Management of acute
length-unstable Monteggia fractures in children: A case report. World J Orthop 2021; 12(11):
954-960

URL: https://www.wjgnet.com/2218-5836/full/v12/i11/954.htm

DOI: https://dx.doi.org/10.5312/wjo.v12.i11.954

INTRODUCTION

Monteggia fractures are uncommon injuries in paediatric age. In the nineteenth
century, an Italian surgeon named Giovanni Monteggia described a traumatic injury
involving a fracture of the proximal ulna with an associated dislocation of the radial
head and disruption of the radioulnar joint[1]. Subsequently, these fractures were
classified by Bado[2] into four types according to the direction of dislocation of the
radial head.

The mechanism of injury is caused by direct trauma and hyperpronation as well as
hyperextension[3]. The occurrence of paediatric Monteggia fractures covers between 1.
Of 5% and 3% of all childhood elbow injuries[3,4]. Monteggia fractures remain a
challenge for paediatric orthopaedic surgeons because of the difficulty involved in
diagnosis and in the treatment of missed radial head dislocation and late instability.
The aim of treatment is to achieve stable reduction of the ulnar fracture and radial
head dislocation. Nowadays, the surgical treatment modalities available for these
acute fractures include plates, intramedullary Kirschnerwires or elastic stable
intramedullary nailing and, more recently, external fixation devices[5]. Although
plates and intramedullary devices have comparable outcomes and complications,
nailing or K-wires have the advantage of smaller skin incisions, less soft tissue
disruption, shorter operative times and easier device removal. Furthermore,
intramedullary wire fixations, due to their lack of rigidity, allow micromotion and
callus formation[5]. Mechanical properties of intramedullary wires are based on a
three-point fixation of the inner cortex and on a spread of the interosseous membrane
[5]. Nowadays, there is no consensus regarding the preferred nail diameter, although,
in the literature, authors suggest that the diameter of the wire should be approx-
imately two-thirds of the medullary canal, measured atthe isthmus level[6].
Intramedullary devices may cause skin irritation, refractures, malunion, secondary
displacement and nerve injury. The use of plates is associated with a more anatomical
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restoration of the ulnar fracture and the radial bow, and a more rigid fixation, which
requires reduced post-operative immobilization[6]. Despite this, open reduction and
plate fixation cause periosteal stripping and blood circulation disruption around the
fracture, resulting in a greater likelihood of delayed union or more rarely non-union
[6].

The aim of this case report was to assess the efficacy of intramedullary wires for the
treatment of acute length-unstable Monteggia fractures instead of plate fixation and to
review the literature.

CASE PRESENTATION

Chief complaints

A four-year-old right-hand-dominant girl presented at the Emergency Department of
our hospital following an accidental fall off a chair onto the right forearm. The mother
reported a direct trauma to the floor of the right forearm with hyperextension and
hyperpronation.

History of present illness
Post-trauma, the child reported pain in the right forearm along with inability to bend
the elbow.

History of past illness
The patient had a free previous surgical history.

Physical examination
The child had forearm deformities with swelling and local tenderness around the
elbow. Furthermore, active and passive motion of the elbow was impossible and
accompanied by pain.

Imaging examinations

The X-rays appeared to show a fracture of the proximal ulna with an associated
anterior dislocation of the radial head of the right elbow (Figure 1). The ulnar injury
consisted of a long oblique fracture with a line measuring more than twice the cortical
diameter. Radial head dislocation may be diagnosed when the radiocapitellar line,
drawn through the axis of the radial neck on a lateral radiograph, regardless of the
degree of flexion or extension of the elbow, crosses the humeral capitellum anterior to
this normal position.

FINAL DIAGNOSIS

The X-ray highlighted a length-unstable acute Bado typel Monteggia fracture of the
right forearm.

TREATMENT

On the same day, the patient underwent surgical treatment of the Monteggia fracture.
The surgeon preferred not to use a plate to avoid a delay in fracture healing and to
allow the micromotion necessary for callus formation. The operation comprised
percutaneous fixation with an elastic intramedullary K-wire of the ulnar fracture and,
subsequently, humeroradial joint reduction through a combination of longitudinal
traction and manual manipulation. The wire was inserted through the tip of the
olecranon and advanced across the fracture site after a reduction is obtained. The
reduction of the radial head may be considered stable under fluoroscopic control if the
intramedullary fixation of the ulnar fracture maintains its reduced position through
flexion, extension, pronation and supination. Alignment of the ulnar injury by K-wire
had simultaneously reduced and stabilized the radial head dislocation. No other K-
wire was used to maintain the reduction of the radial head. The K-wire can be bent
and cut outside the skin to facilitate easy removal. A long arm cast was applied at the
end of the operation with the elbow at 90° of flexion and the forearm in supination.
Adequate analgesia was provided after surgery, the affected limb was elevated,
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Figure 1 Plain X-ray taken at the time of injury revealing a fracture of the proximal third of the ulna andanterior dislocation of the radial

head.
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cryotherapy applied and circulation of the fingers monitored. The girl’s parents were
taught how to manage post-operative swelling and pain over the following days. Cast
immobilization was used after the surgical treatment until there was radiographic
evidence of fracture union.

OUTCOME AND FOLLOW-UP

At the first (5 d) and second (10 d) follow-up, control two-plane radiographs were
obtained to assess any possible loss of articular contact between the proximal radius
and humeral capitellum and loss of ulnar reduction (> 10 degree increase in the ulnar
angle). Healing of the fracture occurred within six weeks after surgery. In children,
although the fracture may still be visible at six weeks, adequate healing is represented
by a callus on at least three cortices on standard radiographs (Figure 2). At the last
follow-up (6 wk), the cast and the intramedullary wire were removed. Dislocation
/subluxation, defined as a loss of articular contact between the proximal radius and
capitellum, or loss of ulnar reduction, was not apparent in the final X-ray examination.
Active range of motion exercises were started on the first day after removal of the cast
and K-wire with the aid of a physiotherapist until full elbow range of motion was
achieved. No pain, limitations in range of motion or function, or any complications
(recurrent dislocation, elbow dysfunction or stiffness, refracture, transient
neuropraxias) were observed at the end of the rehabilitative treatment. The patient had
excellent results and complete return of elbow motion at short-term clinical follow-up
(6 wk after physiotherapy). Complete fracture healing, defined as full return to
activities of daily living and sports, occurred four months after the trauma.

DISCUSSION

If the radial head dislocation or subluxation in Monteggia fractures is not diagnosed
and adequately treated, it may lead to chronic elbow disability, pain, progressive
valgus deformity, neurologic problems (posterior interosseous nerve palsy), radial
head dysplasia and degenerative arthritis, elbow stiffness and loss of motion, partic-
ularly supination and pronation[4,7,8]. Foran et al[4],in a retrospective study
performed on 94 patients, asserts that 83% of patients are successfully managed with a
cast and do not require surgical stabilization. Reduction of the deformity of the ulnar
fracture is achieved through a combination of longitudinal traction, elbow rotation and
manual manipulation; when the ulnar length has been re-established, the radiocapi-
tellar joint will often reduce spontaneously or as a result of pressure on the radial
head. The author asserts that paediatric Monteggia fractures, including in patients
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Figure 2 Radiographs at six weeks of follow-up showing reduction of the radial head dislocationand adequate healing of the proximal

ulna fracture.
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with length-unstable ulna fractures, can initially be managed non-operatively, without
compromising outcomes or complications; surgery should only be pursued when a
conservative approach fails, with the aim of avoiding surgical overtreatment of these
injuries. Compared with adults, children with Monteggia fractures have a higher
chance of success without surgery for several reasons, including their thicker
periosteum (which helps maintain stability of the ulna), less complex ulna fracture
patterns, typically lower energy mechanisms, faster healing times and greater
remodeling potential[9,10]. Failure or loss of reduction and late instability may occur
in up to 20% of cases with this conservative treatment because of the deforming
muscular forces and joint disruption[11,12]. Therefore, although most acute Monteggia
fractures are treated non-operatively, certain fracture patterns require surgical stabil-
ization[4]. The indications for surgical treatment are complete fracture, unstable and
irreducible fractures, open fractures, and fractures with neurovascular compromise[5].
Variations in the treatment of Monteggia fractures can be found among multiple
authors. Ring ef al[13] affirmed that maintaining ulnar length and anatomic alignment
was the key to treating acute Monteggia injuries, because the radial head will remain
reduced through healing of the ulnar fracture. Treatment algorithms, based upon the
ulnar fracture pattern, have the purpose of minimizing complications and maximizing
outcomes through restoration and maintenance of ulnar alignment. The treatment
algorithms assert that length-stable fracture patterns with incomplete fracture or
plastic deformation of the ulna are treated with closed reduction and casting; length-
stable fractures with a complete fracture of the ulna (transverse or short oblique) are
treated with intramedullary pin fixation; and length-unstable fractures with
comminution of the ulna or a long oblique fracture (fracture line measuring more than
twice the cortical diameter) of the ulna are treated with plate fixation[13]. The objective
of this algorithm is to avoid loss of reduction and its associated morbidity. Ramski et al
[11],in a retrospective study performed on 112 patients, asserts that recurrent
instability of the radial head and loss of ulnar fracture reduction only occurred in
patients who were not treated according to the ulnar-based algorithm. Failures
occurred in patients treated less rigorously than the recommended algorithm, and in
particular, failures occurred in complete fractures treated non-operatively with closed
reduction and cast immobilization[11]. Furthermore, the authors observed that
although the algorithm strategy recommends plate fixation for all long oblique or
comminuted fractures, there were no failures of intramedullary pin fixation of long
oblique fractures in this clinical study.

Nevertheless, several authors advocate more aggressive treatment with open
reduction and plate fixation for unstable fractures[14]. Leonidou et al[14],in a
retrospective study of 40 paediatric Monteggia fractures, asserts that although conser-
vative management has been shown to correlate with good results, unstable fractures
of the ulna need to be treated with plate fixation to ensure good reduction of the radial
head and to avoid the possibility of prolonged immobilization leading to elbow
stiffness in children[14]. Moreover, Hetthéssy et al[3] in a retrospective analysis of 23
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acute pediatric Monteggia fractures, affirms that if the dislocation of the radial head is
accompanied by an unstable fracture of the ulna, a more stable osteosynthesis plate is
required.

Nowadays, intramedullary nailing fixation is the main method of fracture stabil-
ization in acute, stable and unstable Monteggia injuries, while plate fixations are
widely used in patients with neglected Monteggia fractures[15]. Many authors use a
cut-off of fourweeks before considering a Monteggia fracture to be “neglected”. He et
al[15], through a retrospective comparison study of 42 patients, showed that the rate of
patients that needed open reduction or complex immobilization methods was higher
in the neglected group than in the acute group. Therefore, only for early diagnosis of
Monteggia injury can we rely upon minimally invasive methods such as
intramedullary pin fixation[15-17]. Open reduction combined with ulnar plate fixation
is the most common approach to treating missed Monteggia fractures or acute
Monteggia fractures in the case of failure of closed radiocapitellar joint reduction[15].

In contrast to short oblique or transverse ulna fractures, long oblique and
comminuted fractures are considered “length unstable” and therefore are treated with
plate and screw fixation; open reduction and plate fixation are frequently indicated by
some orthopaedists because angulation, malalignment and shortening of the ulna
often occur after closed reduction and intramedullary wire fixation. In this case report,
intramedullary fixation of the ulna allowed a stable reduction and ulnar length and
alignment to be achieved as well as radio capitellar reduction despite the fact that the
orthopaedic surgeon did not use the plate and screws for ulnar fracture. Therefore,
even if not indicated in treatment algorithms, length-unstable Monteggia fractures can
be successfully treated with an elastic intramedullary device with the aim of using a
minimally invasive technique and enablinga low complication rate.

CONCLUSION

Treatment of acute paediatric Monteggia fractures is still being debated and there is
currently no standard treatment. In fresh Monteggia fractures, the decision to treat the
ulna with an intramedullary device or plateismade according tothe surgeon’sown
preference with the aim offacilitating the correct alignment of the radiocapitellar joint
and avoiding recurrent dislocation. In recent years, the use of intramedullary nails for
the management of acute Monteggia fractures in children has gained popularity
regardless of the ulnar fracture type. Delayed diagnosis and inadequate treatment of
radial head dislocation will cause complications such as elbow pain, decreased joint
range of motion, increased valgus deformity and neurologic problems. Flexible nails or
wires are excellent devices combining stability and elasticity in children with fractures.
Intramedullary fixation of unstable Monteggia fractures results in excellent outcomes,
providing reliable reduction and causing fewer complications.
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