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Abstract


The treatment of distal biceps tendon rupture is dependent on a variety of factors, including time from injury to presentation as well as desired level of activity. High demand patients as well as patients presenting within days of rupture typically undergo operative treatment, whereas those with a delayed presentation and/or elderly patients are typically treated conservatively. We present a case of a 37-year-old male who sustained bilateral distal biceps tendon ruptures during military training. He was initially treated conservatively, but was referred to us several months post-injury due to persistent pain and reduced strength bilaterally. His desire to return to active military duty posed an additional unique challenge. He underwent a staged, bilateral distal biceps reconstruction with Achilles allograft due to extensive tendon scarring and myostatic contracture. Postoperatively, the patient had reduced pain, improved motion and markedly improved supination and flexion strength bilaterally. In this paper, we present a review of the literature, challenges unique to chronic distal biceps rupture, as well as novel surgical techniques that aided in our success.
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Introduction

Distal biceps tendon ruptures occur in 1.2 per 100,000 people per year. A majority of these injuries occur in the dominant arm of men in their fifth decade of life, with an increased incidence in smokers, anabolic steroid users and weightlifters [1-3]. The mechanism of injury is an eccentric load with the elbow in fixed flexion [4,5]. Treatment options include conservative versus surgical management. Conservative management is reserved for older, less active patients, as these patients will experience reduced strength in supination, flexion, and grip [4,5]. Using Cybex™ testing, Baker & Bierwagen [6] found that nonoperative treatment resulted in a 47% decrease in supination endurance and a 21% decrease in supination strength when compared to the non-injured extremity. In the operatively treated group, results showed an increase in supination strength of 13% as well as a 32% increase in supination endurance.

Acute surgical treatment is the recommended course of action, typically within weeks of biceps tendon rupture. There are many methods described to repair a biceps tendon rupture. The techniques described include reattaching the distal biceps tendon to the radial tuberosity, or non-anatomically by anchoring to the brachialis, through either a one or two incision approach [7,8]. Chronic ruptures pose a surgical challenge, however, as the biceps tendon becomes retracted and scarred. In these cases, patients often require the use of a graft; with an Achilles tendon allograft or hamstrings autograft being common graft choices [9] There is a higher rate of complications in patients undergoing chronic distal biceps reconstruction, including lateral antebrachial cutaneous nerve paresthesias, radial sensory nerve paresthesia, posterior interosseous nerve injury, heterotopic ossification as well as re-rupture [10].

Case Report

We present a case of 37-year-old right hand dominant male, active duty military personnel, who suffered bilateral distal bicep ruptures 3 years prior to presentation to our clinic. The injury occurred while lifting a 400 lb barrel in his military training. The patient was initially treated conservatively with therapy. He presented to our clinic unsatisfied with the resultant decrease in strength as well as pain. He reported a subjective 50% decrease in supination and flexion strength. His main concern was being able to pass a fitness test, which would allow him to return to active duty. On exam, he had a palpable defect bilaterally in the antecubital fossa with a positive hook test bilaterally. He had 4/s strength with supination, and elbow flexion bilaterally. An MRI was performed and revealed chronic distal biceps ruptures with retraction of the myotendinous junction roughly 11cm proximal to the radial tuberosity bilaterally.

Conservative and operative treatments were explained in great detail to the patient. With his goal being to return to active military duty, he elected to undergo bilateral distal biceps reconstructions with allograft augmentation. We elected to perform the surgery in a staged manner, undergoing operative reconstruction of the left non-dominant arm first.

Surgical Technique

A preoperative interscalene block was performed in preoperative holding. He was placed under general anesthesia in the supine position with a hand table placed under his operative extremity. After the left upper extremity was prepped and draped in a sterile fashion, a sterile tourniquet was then placed on his upper left arm and inflated to 250mmhg. A single incision technique was chosen. Using sharp dissection, a lazy-S shaped incision was made over the medial aspect of the antecubital fossa. Our incision began roughly 2cm distal to the elbow crease, at the level of the radial tuberosity, and extended proximally and ulnarly about 6-8 cm above the elbow crease. The lateral antebrachial cutaneous nerve was identified, mobilized and protected. Blunt dissection was used, as there was a large amount of scar tissue. The distal biceps tendon was identified, approximately 8cm proximal to its insertion. The undersurface of the distal biceps was freed from the surrounding soft tissues and the neurovascular bundle was protected and retracted medially. The remainder of the scar tissue was carefully resected. The stump of the distal biceps was debrided and cleaned. At this stage, the elbow was flexed to 45 degrees and a trial was performed to reapproximate the stump of the distal biceps tendon to the radial tuberosity.

We elected to use an Achilles allograft to perform the reconstruction portion of the procedure. The bone block was removed from the allograft and the distal stump of the Achilles was contoured to accommodate a 7mm tunnel. Fiber-loop was then whipstitched to the distal Achilles stump to pass the graft through the tunnel. A 7mm reamer was then used to drill bicortically through the anatomic insertion point at the radial tuberosity. The distal graft was then shuttled through the tunnel using an endobutton to anchor the graft on the dorsal aspect of the tuberosity. Fluoroscopy was then used to ensure accurate positioning of the distal anchor.

Using a bump, the arm was then placed at a resting position of 45 degrees of flexion. The tourniquet was then deflated to allow for appropriate tensioning of the graft. We found that the excursion of the native biceps tendon increased 3-4 cm when the tourniquet was removed. A slit was made in the proximal aspect of the graft to allow for the muscle belly to be pulled through using Allis clamps. This maneuver allowed for the biceps to be appropriately tensioned as well as proper placement of the graft. After appropriate tensioning, a series of interrupted figure-of- eight sutures using #2 Fiber Wire were then used to repair the central part of the allograft directly to the muscle belly itself. Additional #2 Fiber Wire figure of 8 sutures were then used medially and laterally to repair the muscle belly to the edges of the graft for additional fixation. The elbow was then taken through a range of motion to ensure that the graft was at the appropriate tension. The wound was then irrigated and closed in a standard fashion. A splint was then placed at 90 degrees of flexion and neutral rotation.

Results

Two months after our patient's index surgery, he underwent allograft reconstruction of his right distal biceps in a replicated manner. Our patient encountered no major complications during his post-operative course. He did have signs and symptoms consistent with cubital tunnel syndrome in his right upper extremity, which has since improved without surgical intervention. His post-operative protocol included strict immobilization for 2 weeks, followed by gradual eccentric extension protocol. He began aggressive dynamic physical therapy at 6 weeks. His pre-operative Mayo Elbow Performance Score (MEPS) was calculated to be 45, which put him in the "Poor" category. At 5 months post-op, his DASH score was 7.5 and his MEPS score was 100 bilaterally. At the 9-month post-operative mark, his range of motion was 0-130 degrees, with full pronation and supination strength bilaterally. He is currently 12 months postoperative on the left side and 10 months on the right, and is cleared to lift up to 35 pounds, as well as perform band-assisted pull-ups.

Discussion

Chronic distal biceps ruptures pose a challenging treatment dilemma as the tendon will retract, lose elasticity and become atrophied, making direct repair more difficult [11]. Traditionally, surgeons have opted to use allograft for chronic distal biceps reconstruction. The fear is that primary end-to-end repair would require excessive intra-operative flexion of the elbow, which would result in decreased extension post-operatively as well as an increased risk of rupture. Morrey et al. [12] tested this theory in recent literature. They performed a retrospective case control study comparing patients undergoing primary repair at 60 degrees or more of flexion versus patients requiring less than 30 degrees of flexion. They found most patients regained functional extension in both groups, with one case of re-rupture in the high flexion group. Nowadays, the need for graft augmentation is usually based on cases where there is extreme retraction of the proximal stump or when primary repair requires flexion of the elbow to greater than 90 degrees [13].

Several retrospective studies have been performed in an effort to evaluate outcomes of chronic distal bicep reconstruction. All studies, however, have low numbers of patients as well as a variety of techniques and graft choices [11,14-17]. Results of these studies did show excellent outcomes with restoration of strength and endurance in most cases. Wiley and colleagues [18] compared the results of seven patients undergoing chronic biceps reconstruction with semitendinosus allograft with seven patients undergoing nonoperative treatment. They found that the surgical group had full return of flexion and supination strength, while the nonoperative group had a residual 20% decrease in strength.

Our patient's desire to return to active military duty added an extra level of complexity, as there is a scarcity of literature regarding surgical techniques of chronic biceps rupture in a high demand population. Using a combination of previously described surgical methods as well as some novel techniques; we were able to give our patient the best chance for a successful outcome. One of the technical pearls that we learned from this case is that use of the tourniquet grossly changes that amount of excursion that the native biceps tendon will have. Failure to recognize this effect will cause the graft tendon complex to be inappropriately tensioned if the tourniquet is left inflated during the attachment of the graft. Similarly, we feel that the graft should be tensioned at 45 degrees. If the graft is tensioned at too much flexion, there will be decreased excursion of the tendon and resulting failure of the repair, with loss of patient satisfaction.
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