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The MonteggiaFracture: literature review and report of a new variant
Amr ElKhouly¹, J Fairhurst¹, A Aarvold¹
Learning Point for the Article:
Even in the rare variants, surgical principles of treatment of monteggia fractures remain the same, where reduction and stabilisation of the ulna
fracture should be sufficient to maintain radial stability with favourable outcomes.

Abstract
Introduction: Giovanni Battista Monteggia first described the Monteggia fracture in 1814. The complexity of this injury was not fully
appreciated until it was coined in English as a “Monteggia lesion” by Jose Luis Bado. The Bado classification divides Monteggia fractures into four
types of true lesions, plus equivalent variants.
Case Report: This report describes a rare variant where the proximal radial disruption occurs through a Salter-HarrisType II fracture rather than
a radial epiphysis dislocation. This is an unstable fracture configuration that has been successfully surgically treated by keeping to the principles
of Monteggia fracture reduction.
Conclusion: Even though this is not a classical dislocation of the radial head, this variant with a Salter-Harris fracture should be considered as
one.
Keywords: Fracture, Monteggia, Variant, Pediatrics, Orthopedics, PRUJ, Deformity, Radiology.

Introduction
Giovanni Battista Monteggia, a surgical pathologist and public
health official in Milan, first described the Monteggia fracture in
1814. The original description is of a “traumatic lesion
distinguished by a fracture of the proximal third of the ulna and
an anterior dislocation of the proximal epiphysis of the radius””
[1]. The complexity of this injury was not fully appreciated until
it was coined in English as a “Monteggia lesion” by Jose Luis
Bado [2]. Many classifications have been developed, but Bado’s
classification has stood the test of time. It is widely used both
clinically, when an acute fracture occurs, and academically,
when new variations have been described. The Bado
classification divides Monteggia fractures into four types of true
lesions, plus equivalent variants [1]. Bado Type I lesions with
anterior dislocation of the radial head and concomitant anterior
angulation of the ulnar diaphyseal fracture constitute
approximately 70% of Monteggia fracture-dislocations[3, 4, 5,

6, 7, 8, 9, 10]. In a retrospective review of 102 children, Olney
and Menelaus[8] concluded that Type I equivalent lesions
involving the proximal radius accounted for 14% of acute
Monteggia lesions, suggesting that equivalent lesions may be
more common than previously thought[11,12,13,14].
Although many such equivalent variants have been described in
the literature, this report describes a rare Type I variant where
the proximal radial disruption occurs anteriorly through a
Salter-Harris Type II fracture rather than a radial epiphysis
dislocation and a unique treatment method following the
principles of management of Monteggia fracture-dislocation
Type I.
Case Report
A 10-year-oldright-hand dominant girl had a fall on her
outstretched and pronated right hand, having lost balance on
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Figure 1: (a and b) Initial radiographs of the new Monteggia variant. Classic anterior displacement
of the radius is demonstrated in association with the proximal third ulna diaphysis fracture.
Uniquely, the radial head remains enlocated.

Figure 2: (a and b) Intraoperative fluoroscopy. Reduction of both ulnar diaphysis and radial
epiphysis is demonstrated, remaining stable throughout full forearm pronation/supination.

her hybrid shoe-roller skates. She presented with a swollen
elbow and forearm, with inability to move her elbow. This was a
closed injury with no neurovascular deficit. Initial radiographs
demonstrated a displaced fracture of the proximal third of the
ulna, offended, and with apex anterior angulation of 35°. While
the proximal radial shaft was displaced from its normal
capitellar alignment, like a classic Monteggia fracture, uniquely
the radial epiphysis remained enlocated. This fracture
configuration was produced through a displaced Salter-Harris
Type II fracture of the proximal radius, with anterior
displacement of the metaphysis. The epiphysis was separated
from the metaphysis and remained enlocated with the
capitellum on all views (Fig. 1). Under general anesthesia, with
tourniquet applied but not inflated and the arm on a side board,
a trial of manipulation and closed reduction was attempted.
Anatomical reduction was initially achieved by focusing on
realignment of the ulna fracture. However, both ulna and radial
components of the fracture remained grossly unstable. The ulna

fracture was stabilized using a 2.5mm titanium elastic nail
(Depuy Synthes, Switzerland). Simultaneous anatomical
reduction of the Salter-Harris 2 fracture of the proximal radius
was achieved. Following stabilization of the ulna fracture, the
radial fracture now remained reduced and stable in full range of
supination and pronation. Thus, internal fixation of the radius
was unnecessary and an above elbow cast was applied (Fig. 2).
The patient’s right upper limb was elevated overnight, and she
was discharged home the following day. She remained
comfortable and had no neurovascular deficit. Repeat
radiograph at 1and 4 weeks demonstrated maintained
anatomical reduction of both ulna and proximal radius
fractures. The cast was removed at 4weeks, with callus evident
at both fracture sites, and gentle range of motion exercises was
commenced. By 3months, she had regained f ull
flex ion/extension of the elbow joint and full
supination/pronation of the forearm (Fig. 3). The ulna
titanium elastic nail was removed at 6 months postoperatively.
Discussion
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Figure 3: Radiographs at 3 months following
surgery. Radiological union is demonstrated of
both fractures, combined with anatomical
reduction of the prox imal radius and
radiocapitellar joint.

Figure 4: Radiograph from Ogden second
edition, illustrating how a Monteggia injury
was missed due to an identification label
position, while the authors themselves missed
the new variant described in this case report.

Various reports have shown that the Monteggia fracture
dislocation is a rare entity in children in general. Originally
Monteggia described these rare injuries based on the pattern of
fractures found in adult cadaveric specimens[1]. This might
shed some light on the absence of a separate classification
system for these lesions in the pediatric population and explain
why this pediatric fracture variant was not described in the
original classification. Based on the Bado classification, a true
Type I lesion is described as an anterior dislocation of the radial
head with a fracture of the ulna diaphysis, with most Monteggia
injuries in children being of this type (approximately 70% in
most series) [1, 15]. Bado Type I equivalents are described in
Rockwood and Wilkins. These include an isolated anterior
radial head dislocation with minimal plastic deformation of the
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ulna, a fractured ulnar diaphysis with a fracture of the proximal
radius diaphysis, or fracture of the olecranon [1]. None of these
descriptions have encompassed the variant described in this
case report, where there is a fracture of the ulna shaft together
with a displaced Salter-Harris type of fracture of the proximal
radial epiphysis. To the best of our knowledge, this variant was
not clearly described in the literature either. The Monteggia
equivalent lesions expanded in the literature by different
authors[10,16,17]consisting of various radiographic patterns
of fracture-dislocations about the elbow and forearm, and
Caterini et al.[18] reported three cases of olecranon fracture
associated with radial head dislocation, but no cases with
concomitant radial neck fracture were found. Kamali et
al.[12]presented an injury pattern comprising of radial head
displacement, fracture of the radial neck, and proximal third
ulna shaft fracture without olecranon involvement. Of the 14
Monteggia equivalent lesions involving the proximal radius and
ulna presented by Olney and Menelaus[8,16],the three Type I
equivalent lesions, as described with schematic depictions in
the original paper, were as follows, the first one was dislocation
of the upper end of the radius with bowing of the ulna, the
second one was fracture of the ulnar shaft and head or neck of
the radius and the last one was fracture of ulnar shaft, anterior
and lateral dislocation of the upper end of the radius plus
fracture of the olecranon`. Interestingly, a particular radiograph
in Ogden Second Edition, 1990, p.484 is used to demonstrate a
missed Monteggia fracture [19]. A patient’s name is printed on
the radiograph over the proximal radius, thus illustrating how
easily a Monteggia fracture can be missed with suboptimal
imaging. Interestingly, this injury is a Salter-Harris 2 fracture of
the proximal radius, as described in this report. Paradoxically,
the authors have identified this case as a Monteggia fracture but
missed reporting this as a previously undescribed variant (Fig.
4). The recommended management for most Monteggia and
equivalent lesions in children is non-operative as long as the
dislocated radial head can be reduced and remains stable[20,
21, 22]. According to Bado[20],“fresh” Monteggia Type I and
equivalent lesions should be treated by closed reduction with a
supination maneuver. Although early diagnosis and closed
reduction of Type I Monteggia lesions usually yield good-toexcellent results[4, 5, 9, 10, 20, 22, 23], Olney and Menelaus[8]
suggested that TypeI equivalent injuries may require open
reduction and internal fixation. Three case reports were
encountered in the literature with ulnar diaphyseal fracture and
proximal radial fracture and presented three different treatment
protocols, Soin et al presented a case report of a 6-year old child
where the pattern of the fracture was described as a midshaft
fracture of the ulna and a transverse fracture through the neck of
the radius, where it was opted to treat it conservatively with an
outcome of loss of 20° of pronation[24]. Faundez et al.[25]
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described a similar pattern of fracture dislocation in a 6 years’
old, however due to concerns with dislocation of the radial
head, opted to hold the radial head temporarily with K-wires, fix
the ulna fracture with flexible nail, and maintain the radial
position with another flexible nail with an end result of loss of
10° of supination. In a similar fashion, Reina et al. have another
case report[26], where a diaphyseal ulnar fracture and a
proximal physeal injury with a posteriorly displaced proximal
radius in a 13-year-old adolescent were managed surgically, the
ulnar fracture was fixed with plate osteosynthesis, but the radial
dislocation underwent an open reduction and fixation with an
elastic nail with loss of 20° of supination. In our case report,
surgical principles of treatment of Monteggia fractures were
maintained. We were successful to reduce the proximal radial
fracture dislocation using the supination maneuver without
requiring to perform an open reduction or further stabilization
in contrast to what was suggested by Olney or performed in
other case reports. This has proven to maintain the stability of
the fracture pattern with no compromise to the range of
movement of the forearm which was regained fully, an
advantage that was not achieved in all three case reports
published with similar fracture pattern but different
stabilization strategy. Despite this being a SH2 fracture rather
than a radial head dislocation, anatomical reduction of the radial
fracture was achieved by reducing and fixing the ulna fracture.
This proved to be of key importance in maintaining radial
stability in full range of movement in this, now clearly described,
variant of a Type I Monteggia lesion.
Conclusion
Combined fracture of the ulna with a Salter-Harris fracture of
the proximal radius is a previously unclearly reported variant of
the Monteggia fracture-dislocation. This is an unstable fracture
configuration that has been successfully surgically treated by
keeping to the principles of Monteggia fracture reduction. Even
though this is not a classical dislocation of the radial head, this
variant with a Salter-Harris fracture should be considered as
one.

Clinical Message

This new Monteggia Type I variant is an unstable fracture
dislocation. Even though it is a Salter-Harris fracture rather
than a classical radial head dislocation, it should be considered
as one. Accordingly, surgical principles of treatment of
Monteggia fractures should be maintained, where reduction
and stabilization of the ulna fracture should be sufficient to
maintain radial stability with favorable final outcomes.
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