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INTRODUCTION

In 1914 Giovanni Battista Monteggia first described 
a Monteggia fracture which he defined as a proximal 
ulnar fracture occurring together with dislocation of 
the radial head (1). In 1967 Jose Louis Bado developed 
a four-tier sub-classification based on the anatomical 
variation of the fracture dislocation.  In this sub-
classification Type 1 refers to a proximal diaphyseal 
ulnar fracture with anterior dislocation of the radial 
head; Type II refers to a proximal diaphyseal ulnar 
fracture with posterior or posterolateral dislocation 
of the radial head; Type III refers to a proximal 
metaphyseal ulnar fracture with lateral or anterolateral 
dislocation of the radial head; and Type IV refers to 
a proximal diaphyseal ulnar fracture with anterior 
dislocation of the radial head occurring together with 
a concomitant proximal diaphyseal radial fracture (2). 
While applicable and relevant to the adult population 
few case reports exist specifically considering the Bado 
Monteggia classification in the paediatric population (3-
8).  A further challenge when considering specifically 
the Bado IV Monteggia fracture dislocation is its rarity 
comprising between 1% and 10% of cases in several 
large series (9-13). The importance of aptly managing 
these lesions is that delayed diagnosis commonly 
results in ulnar mal-union with anterior bowing and an 
irreducible radial head (14).  According to our review 
of the English literature this is the first report of this 
fracture pattern being described.

CASE REPORT
 
A nine year old female patient presented to our unit after 
an innocuous fall from a bed complaining of severe 
pain, swelling and deformity of the right forearm. 
Clinical examination revealed a closed injury with no 
neurovascular deficit being demonstrated. X-rays of 
the right forearm were performed which demonstrated 
a Bado Type IV Monteggia fracture dislocation 
variant, namely a proximal ulnar metaphyseal fracture 
occurring together with a Salter-Harris II fracture 
dislocation of the radial head with anterior radial 
dislocation (Figure 1). 

Figure 1
Pre-operative radiograph of the right forearm 

showing Bado Type IV Monteggia variant: Ulnar 
metaphyseal fracture occurring with Salter-Harris II 
fracture dislocation of the radial head with anterior 

radial dislocation (Black arrow)
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  Under general anaesthesia utilizing fluoroscopic 
imaging, a closed reduction was initially attempted 
using Patterson’s manipulative technique (15) together 
with the Israeli flexion-pronation reduction technique 
(16), however both were unsuccessful. Due to failure 
of closed reduction we proceeded to open reduction 
using the Boyd surgical approach (17-19). 
  The intra-operative findings confirmed a displaced 
proximal metaphyseal fracture of the ulna and a Salter-
Harris II fracture dislocation of the radial head which 
was dislocated anteriorly outside of an intact annular 
ligament. After reduction the radial head remained 
unstable recurrently dislocating anteriorly from the 
annular ligament. Due to the inherent instability of 
the radial head within the annular ligament the ulnar 
fracture was addressed first utilizing a single antegrade 
1.8mm intra-medullary Kirschner wire to reduce 
and provide some stabilization of the ulnar fracture. 
Thereafter while holding the radial head within the 
annular ligament as well as reducing the Salter-Harris 
II fracture of the radial metaphysis, a single retrograde 
1.8mm Kirschner wire was inserted to maintain the 
radial head within the annular ligament as well as 
fixate the Salter-Harris II fracture of the radial head. 
Stability of the radius was increased with a single 
1.8mm Kirschner wire being passed obliquely through 
the radial epiphysis, physis, and radial neck, in that 
sequence. 
        After radial fixation the ulnar fracture, at this 
point held only with a single anterograde Kirschner 
wire, angulated posteriorly and while being held in a 
reduced position, a second antegrade Kirschner wire 
was inserted in an attempt to maintain the reduction.  
This was however unsuccessful as the posterior ulnar 
angulation partially recurred. To maintain the ulnar 
reduction a cerclage wire was passed around the 
ulnar fracture fragments which successfully reduced 
the fracture and completely corrected the posterior 
ulnar angulation. Intra-operative X-rays confirmed 
successful anatomical reduction of the fracture of 
ulna the radius (Figure 2) and visual confirmation 
confirmed the radial head to be reduced within the 
annular ligament. The wound was closed in layers 
and an above elbow back slab was applied at ninety 
degrees of flexion and neutral rotation. 

Figure 2
Intra-operative X-ray of the right forearm:  showing 

two antegrade 1.8mm intramedullary ulnar Kirschner 
wires and a cerclage wire around the fracture 
fragments of the ulna. One retrograde 1.8mm 

Kirschner wire and an obliquely inserted 1.8mm 
Kirschner wire were used to maintain the Salter-

Harris II radial fracture dislocation

  Post-operative control X-rays confirmed the 
fractures to be maintained in a reduced position and 
the child’s wounds healed well (Figure 3). 

Figure 3
Post-operative radiograph of the right forearm:  

showing maintained reduction of the
 ulnar and radial fractures

  At six weeks post operatively radiographs confirmed 
the fractures to have united and the Kirschner wires 
were removed (Figure 4). 
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Figure 4
X-ray right forearm after removal of Kirschner wires: 
confirmed fracture union and an acceptable reduction 

had been achieved

       After Kirschner wire removal the child commenced 
physiotherapy and at her three month review 
demonstrated a normal range of motion (Figure 5).

Figure 5
Three month review: demonstrated a normal range of 
motion of elbow flexion/extension as well as forearm 

pronation/ supination 

DISCUSSION

The mainstay of diagnosis of the classical Bado IV 
Monteggia fracture dislocation relies on radiographic 
confirmation of an ulnar diaphyseal fracture and radial 
diaphyseal fracture which is relatively straight forward. 
These two radiographic features must however occur 
together with anterior radial head dislocation for the 
definitive diagnosis to be made. Demonstrating this 
dislocation relies on the radiocapitellar line which 
refers to a line drawn through the radial head from the 
radial shaft where radial head dislocation is confirmed 
when this line does not pass through the capitalism in 
all views (2). 
       This Bado Monteggia classification finds limited 
applicability in our index case which by occurring in 
a child demonstrated a Bado IV Monteggia variant 
involving a Salter-Harris Type II fracture of the radial 
head rather than the classical proximal radial diaphyseal 
fracture which, according to our review of the English 
literature, has not been previously described.
  The mechanism of injury behind the Bado 
IV Monteggia fracture pattern, applicable to the 
classical form as well as our variant, is explained 
by the hyperextension theory of Thompkins which 
traditionally describes how the classical Bado IV 
Monteggia fracture occurs. According to this theory 
this injury occurs as a result of three steps namely 
hyperextension of the elbow joint, subsequent radial 
diaphyseal fracture and radial head dislocation, and 
finally ulnar diaphyseal fracture (20).  
  Early recognition and imaging of the elbow is 
crucial as persistent radial head dislocation can result 
in loss of forearm rotation, cubitus valgus, elbow 
instability and chronic pain. Failure to recognize the 
radial head dislocation is the major complication of this 
fracture (21-23). Papadrea and Waters (24) reported a 
very high complication rate with  reconstruction of the 
ulnar and radius in the context of  an unreduced radial 
head. Reduction of the fracture should be performed 
as soon as possible as the subsequent muscular spasm, 
soft tissue inflammation, callus organization, and 
hyper vascularization may make the reduction difficult 
or even impossible to achieve (25). 
       In conclusion, we describe a Bado IV Monteggia 
fracture variant that occurred in a child secondary 
to unique anatomical considerations that exist in 
the paediatric age group. According to our English 
literature review this variant has not been described 
previously and as such our description is unique. 
Adherence to standard orthopaedic principles resulted 
in a good clinical outcome and the child is undergoing 
out-patient evaluation in our orthopaedic clinic. 
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