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Major trauma may result in severe open elbow fractures with significant soft tissue injury and skin
loss. Reconstruction of those defects can be complicated and inadequate cover can result in
severely limited functional outcome.

The free anterolateral thigh flap (ALT) is one of the ways to reconstruct those defects. Its
utilisation in severe complex open elbow fractures is recently being increased due to its advan-
tages. The purpose of this article is to present an interesting case where the ALT flap was used
with success in a challenging situation of a severe elbow bony, ligamentous and soft tissue injury.

Our case has demonstrated that the ALT flap presents an effective method in treating suc-
cessfully severe open elbow fractures, and its advantages include 1)large amount of available skin
and subcutaneous tissue for coverage of the elbow joint without creating strictures, 2)potential of
using the vascularised vastus lateralis muscle to minimise the residual dead space in order to
prevent infection and as a vascular bed for nerve grafting and 3) the ability to harvest fascia lata
grafts and use them to reconstruct ligamentous and tendinous injuries. We recommend the use of
the vascularised ALT flap when treating severe open elbow fractures.

Introduction

The elbow is a joint that commonly develops post traumatic stiffness and prevention of that is crucial for a successful treatment
outcome following an open fracture. The extent of the injury usually dictates the final functional outcome [1]. Previous studies have
highlighted the fact that soft tissue defects greater than 40 cm?, especially when there are nerve, muscle, joint or bony injuries, are
associated with higher degree of stiffness post operatively [2]. The treating surgeon should perform appropriate and thorough
debridement in a timely fashion. Fine balance must be kept between removing all nonviable tissues and preserving critical structures.
Prompt reconstruction is very important in avoiding infection and preserving function [3].

Major trauma may result in severe open elbow fractures with significant soft tissue injury and skin loss. Reconstruction of those
defects can be complicated and inadequate cover can result in severely limited functional outcome by restricting motion and impairing
upper limb function. The properties of a successful reconstruction tissue include being soft, thin, pliable and durable with repetitive
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Fig. 1. AP radiograph of the left elbow at presentation.

Fig. 2. Clinical picture of the left elbow on the day of admission.

motion. Local and regional pedicle flaps have been used historically around the elbow to provide adequate soft tissue transfer but the
advances of microsurgery made free tissue transfer the gold standard [4]. Those type of flaps have been shown in the literature to
provide adequate cover as to allow early mobilisation and return to function [5]. The free anterolateral thigh flap (ALT) is one those
free flaps. Its utilisation in severe complex open elbow fractures is recently being increased due to its advantages of allowing some
gliding between the skin and the underlying elbow joint thus preventing secondary procedures such as osteotomies or capsular re-
leases. The purpose of this article is to present an interesting case where the ALT flap was used with success in a challenging situation of
a severe elbow bony, ligamentous and soft tissue injury.

Methods

A 54 year old lorry driver with free past medical history was involved in a road traffic collision and suffered a Grade IIIB left elbow
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Fig. 4. Bony tunnels' preparation during definitive ligamentous reconstruction.

open fracture. This involved a dislocation of the elbow with bone loss of the whole lateral humeral condyle and the radial head with
concomitant disruption of the lateral collateral ligament (Fig. 1). There was a significant amount of skin loss on the postero-lateral
aspect of the forearm and the upper arm which made the surgical management challenging (Fig. 2). Other injuries included hae-
mothorax and an intra-abdominal injury that required urgent laparotomy.

The orthopaedic surgical management followed the BOAST guidelines for open fractures [6]. Thorough debridement of the
devitalised tissue and initial stabilisation with a spanning external fixator were performed (Fig. 3). The fixator remained in situ until
the patient was ready for the definitive fixation of the ligamentous injury and the coverage of the severe skin loss. In the meantime
negative pressure wound therapy was used to protect the wound from infection. The definitive joint ortho-plastics operation was
scheduled two weeks after the initial injury due to the concomitant abdominal injury and subsequent infection of the laparotomy
wound.

The ALT flap was harvested in a standard fashion as previously described in the literature [7]. A vascularised musculocutaneous
flap was harvested to meet the reconstructive needs of our case. We utilised a band of the fascia lata as a graft to reconstruct the
damaged lateral collateral ligament using a bony tunnel technique (Figs. 4 and 5). The skin paddle was then prepared as to cover
adequately the anastomosis and close the skin defect without tension (Fig. 6). The proximal brachial artery was preferred as the site of
the anastomosis using a well-recognised surgical technique [8]. After skin closure and dressing application the elbow was splinted in
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Fig. 6. The skin paddle was prepared and the skin defect was closed without tension.

30 degrees of flexion and elevated. Mobilisation and passive range of motion exercises were initiated one week postoperatively.

Regular follow ups were arranged at three, six, twelve and eighteen months postoperatively in our outpatient clinic. Radiographic
evaluation was performed (Figs. 7 and 8) and clinical pictures were taken after clinical and functional examination (Fig. 9). The range
of motion achieved at 1 year was 10-110 functional arc with 30 degrees of pronation and supination. The flap healed without any
complications and the Mayo elbow score improved from 10 at three months to 80 at the last follow up in eighteen months (45 at 6
months and 75 at 12 months) with the patient being able to return to his workplace on light duties.

Discussion-conclusion

Patients with large elbow defects require stable reconstruction and durable skin coverage as to be allowed early joint mobilisation
to prevent postoperative stiffness [9]. The presence of dead space around the injury site can create issues of postoperative pain if the
flap does not conform to the bony surfaces. A vascularised well prepared muscle flap can aid in filling that dead space and also reduce
the risk of infection.

Several types of flaps have been described for elbow reconstruction. Free flaps have been indicated to cover large defects around the
elbow with success. However taking into account their promising results they have not received enough attention from the literature
and there are relatively few reports on their use. Choudry et al. [2] indicated in their study that the ALT flap may not be commonly used
due to its poor vascular supply but recent authors have managed to define its vascular anatomy in more detail and prove its reliability
from that aspect [10]. It is believed that ALT flap has a lot of advantages when used for elbow coverage by providing large amounts of
skin as well part of the vastus lateralis muscle in order to minimise any residual dead space and prevent infection [11]. Additionally the
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Fig. 7. AP radiograph at 1 year post-operative follow up.

Fig. 8. Lateral radiograph at 1 year post-operative follow up.

nerve to the vastus can be harvested and used in cases where a vascularised nerve graft is required, without creating unacceptable
donor site morbidity with patients being able to return to their preoperative functional level [12].

In our case the lateral collateral ligament was reconstructed using bony tunnels and a specially prepared and shaped fascia lata graft
which was harvested easily at the time of the flap elevation. This graft can be also used in cases where other ligamentous or tendinous
structures around the elbow joint need to be reconstructed. The ligament reconstruction provided excellent stability of the joint and
early painless range of motion exercises were prescribed for our patient, preventing the development of devastating post traumatic
heterotopic ossification and subsequent stiffness [13].

To conclude, the use of the ALT flap presents a very effective method in treating successfully severe open elbow fractures, and this
has been demonstrated in our case. The advantages of the ALT flap include 1)the large amount of available skin and subcutaneous
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Fig. 9. Clinical picture of the left elbow at 1 year post-operative follow up.

tissue for coverage of the elbow joint without creating strictures, 2) the potential of using the vascularised vastus lateralis muscle to
minimise the residual dead space in order to prevent infection and as a vascular bed for nerve grafting and 3) the ability to harvest
fascia lata grafts and use them to reconstruct ligamentous and tendinous injuries. We recommend the use of the vascularised ALT flap
when treating open elbow fractures with extensive soft tissue loss and concomitant ligamentous injury.
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