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ARTICLE INFO ABSTRACT
Keywords: Case: An 18-year-old right-handed male student presented after a road-traffic-accident; he had
Monteggia fracture dislocation type-II Monteggia fracture dislocation associated with ipsilateral type-I capitellum fracture and

Capitellum fracture

Type 2 Monteggia fracture
Monteggia equivalent
Monteggia variant

Elbow injury

comminuted lateral condyle avulsion fracture. He underwent open reduction and fixation of ulna
with 3.5 DCP with autologous olecranon bone grafting and fixation of capitellum using Herbert
screw along with lateral collateral ligament (LCL) repair using fiber wire. At 6-years follow-up
good outcome was seen without functional restrictions despite 15 degrees of restriction in
pronation.

Conclusion: Monteggia type-II variant with type-I capitellum fracture and LCL avulsion is a unique
combination that represents a novel variant of type-II Monteggia equivalent, which adds to the
existing classification of Monteggia equivalents.

Introduction

A Monteggia fracture is a fracture of the ulna with ligamentous failure of the proximal radius and dislocation of the radial head
[1-3]. Monteggia fracture-dislocation is an extremely rare entity in adults, the incidence of which has been reported to be 1-2 % in
children and even less in adults [1-4]. In 1967, Dr. Jose Luis Bado [1] published a study and described them as “true Monteggia
lesions” and certain radiographic patterns as “Monteggia equivalents”. In 1991, Jupiter et al. [2,4] further classified Type II Bado into
four subtypes. Since then, many variants and types of Monteggia fractures have been described in the literature. A Monteggia injury
represents a fracture of the proximal ulna with associated proximal radio-ulnar joint dissociation, and generally involves a combi-
nation of bony and soft tissue structures. Early recognition, anatomical reduction, and stable internal fixation are crucial in the
management of Monteggia fractures [3].

Fractures of the capitellum humeri represent a distinct subset of coronal plane articular injuries and account for only 1 % of all
fractures and 6 % of fractures around the elbow [5]. Capitellum fractures are classified based on the Bryan and Morrey classification
(modified by McKee) [6,7] (Table 1).

The Monteggia variant with involvement of the distal humerus is rare. A literature search revealed no previous descriptions of the
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combination of Monteggia type-II with capitellar fracture. However, we report an unusual case of concomitant Bado type-II Monteggia
fracture dislocation and type-I capitellum fracture in an adult who was treated with rigid internal fixation of the bony injuries. Despite
the severity of the injuries, the patient had a good functional outcome.

Case report

An 18-year-old right-handed male student presented after a road traffic accident (2-wheeler vs. 4-wheeler) and was brought to our
emergency room, and on arrival, his vitals were stable. He had a right foot open injury with metatarsal fractures, a closed right-sided
shaft of femur fracture, and a closed right-sided Monteggia fracture (Bado type-II) with capitellum fracture (type-I Bryan and Morrey)
(Fig. 1A-D). He also had comminuted lateral collateral ligament (LCL) avulsion (This was identified intra-operatively under C-arm
fluoroscopy (Fig. 2B).) Initially he was taken for emergency open wound debridement in the foot and k-wire fixation for metatarsal
fracture, and in the same setting, ipsilateral femur nailing was done. The right upper limb was immobilised in the above elbow slab.
However, on Day 3, after admission, he was taken for management of his elbow injury.

An ulna fracture was addressed with an ulnar subcutaneous approach and was found to be highly comminuted. Small fragments
that did not have any soft tissue attachments were removed, and fixation was done using an 8-holed dynamic compression plate (DCP)
to ensure a minimum of six cortices of fixation. Intra-operatively, there was a void in the anterior cortex due to bone loss; hence, an
ipsilateral olecranon cancellous bone graft was harvested by making a 2 x 2 cm bone window, and cancellous bone was impacted in
the ulna shaft, where a bone void was noted (Figs. 1B, 2A). We noticed an LCL avulsion under fluoroscopic imaging (C-arm), which had
comminution. Through the Kaplan approach, the first capitellum fracture was reduced, held with k-wire, and compression was ach-
ieved using 3.5 cortical screw and then additional fixation done with 42-mm Herbert screw. Cortical screw was removed and the
avulsed LCL was then repaired using fiber wire (Figs. 2A-E, 3A, B).

Post-operatively, the elbow was immobilised for 3 weeks in an above-elbow splint. Supervised physiotherapy for the lower limb
and shoulder was started. After a 3-week follow-up period, the splint was removed, and radiographs were taken that showed good
fracture alignment and fixation. Clinically, the patient lacked 15 degrees of extension at the elbow and restricted pronation, for which
rehabilitation and physiotherapy were started. During the 3rd month, the fracture showed signs of good union, and the patient had a
full range of movements. The patient had regular follow-ups, and the final follow-up at 6 years showed good fracture consolidation,
and the patient can perform all his regular activities without any restrictions (full extension, 135 degrees of flexion, 90 degrees of
supination, and 15 degrees of restricted pronation) (Figs. 3C, D, and 4A-F).

Discussion

Monteggia fracture-dislocation is an uncommon injury, accounting for about 2-5 % of all forearm fractures [1-4]. Similarly,
capitellum fractures are rare, accounting for 1 % of all fractures [5-7], and the combination of these two injuries makes them an
exceptional occurrence. Our patient had a Bado type Il Monteggia fracture dislocation with a capitellum fracture and lateral collateral
ligament mid-substance tear, representing an unstable fracture pattern. This injury pattern represents a scarce Monteggia variant in
adults and children that has not been described in the literature to the best of our knowledge. One of the most widely accepted theories
is that Monteggia fracture dislocation is caused by direct blows and hyper-pronation injuries. However, Thompkin claimed hyper-
extension of the elbow played a major role in causing this injury [8]. In our case, this kind of injury most probably occurred due to a
combination of hyper-pronation, hyper-extension, axial loading, and varus forces at the elbow.

On review of the literature, we found that there is not even a single reported case of type-II Monteggia fracture-dislocation in
association with an ipsilateral capitellum fracture, neither in adults nor in children. However, the literature revealed four articles
reporting six cases of Monteggia fracture dislocation with ipsilateral distal humerus intercondylar fractures in adult [9-12].

We had not taken a CT scan and the comminuted LCL avulsion was noted intra-operatively under fluoroscopic imaging. Monteggia
variant lesion poses a challenge even to the experienced surgeon; the outcome is dictated by the direction of dislocation, comminution,
and associated injuries. Our case had comminution at ulna fracture site, for which autologous olecranon cancellous bone grafting was
done. The capitellum was fixed using a Herbert screw and an LCL tear was repaired using fiber wire.

Our case represents an extension of Bado Type II equivalent where there is involvement of an ipsilateral type-I capitellum fracture
and comminuted LCL avulsion. Monteggia fracture-dislocation represents complex elbow injuries that require meticulous surgical
planning and fixation with early rehabilitation for desired functional recovery.

Table 1
Capitellum fracture classification given by Bryan and Morrey and further classified by McKee.
Type Description
I Large osseous piece of capitellum, can involve trochlea
I Kocher-Lorenz fracture
Shear fracture of articular cartilage, articular cartilage separation with little subchondral bone attached.
111 Broberg-Morrey fracture
Severely comminuted, multi-fragmentary
IV (McKee) Coronal shear fracture that includes capitellum and trochlea
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Fig. 1. Pre-operative X-ray image showing Monteggia fracture dislocation AP view and Lateral view. A and B: In AP view there is a double shadow
of capitellum fragment at the level of radial neck which has been highlighted (red outline marking). Figure C and D: In lateral view radial head
appears to be posterior to capitellum which has been outlined in D with red line showing capitellum and green line showing radial head.

Fig. 2. Intraoperative C-arm images (A: Proximal ulna fracture with bone gap due to comminution which needed primary autologous olecranon
bone grafting, B: Image showing capitellum fracture, D-E: Capitellum fixation, E: Yellow circle-representing site of olecranon bone graft window).

Conclusion

The Monteggia type II variant with type-I capitellum fracture and LCL avulsion is a unique combination that represents a novel
variant of type-II Monteggia equivalent, which adds to the existing classification of Monteggia equivalents.
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A, B: Immediate Post operative X-rays D,E: Final follow-up X-rays
3C: Yellow circle- representing site of (6 years follow-up)
olecranon bone window

Fig. 3. Postoperative X-rays (A-C: Immediate postoperative x-rays showing fixation of proximal ulna with dynamic compression plate and
autologous olecranon cancellous bone graft and Herbert screw fixation for capitellum, D, E: 6 years follow-up X-rays, yellow circle-representing site
of olecranon bone graft window).

Fig. 4. Clinical images of patient at 6 years postoperative period (A-F: Demonstrating range of movements at elbow joint at final follow-up). Patient
able to perform all his routine activities even though there is 15 degrees of restriction in pronation.
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