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Abstract
Purpose This single-centre study aimed to review the postoperative outcomes of distal biceps avulsion repair using a single 
incision with the endo-button technique.
Methods A retrospective cohort study was performed of a single surgeon series of distal biceps repairs performed 
consecutively from September 2016 to September 2020. At two years, outcome measures included Oxford Elbow Score 
(OES), range of movement (ROM), complications and ongoing issues.
Results Forty-five distal biceps tendon repairs were performed on 43 patients with a mean follow-up of 3.2 years (1.1–5.3). 
The average OES was 46 (11–48), and 90% of patients recovered a comparable range of movement to the contralateral side. 
Two patients developed re-rupture (4%) on days 0 and 9 of surgery, but there were no late re-ruptures of the repair.
Conclusion Short-term outcomes from distal biceps tendon repair show low complication rates, high patient satisfaction and 
good functional outcomes. The results would support acute surgical treatment of active, working-age, patients with distal 
biceps tendon ruptures.
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Introduction

The biceps brachii muscle has two heads proximally; the 
short head attaches to the coracoid process and the long to 
the supraglenoid tubercle, while distally, it inserts onto the 
tuberosity of the radius. Therefore, besides contributing to 
elbow flexion, it is the main supinator of the forearm [1, 2].

Distal bicep tendon ruptures predominantly occur in men 
(98.5%) in their forties and in their dominant arm (85%) 
[3]. It is caused by forced eccentric loading of the biceps 

tendon and can be a debilitating injury if left untreated. The 
injury can result in weakness (of supination and flexion of 
the elbow), fatigue, and a reduced range of movement [4].

Previous studies have shown that although surgery has 
a relatively high-rate complications, it is superior to non-
operative management in terms of restoration of function [4, 
5]. Our study aimed to review the postoperative outcomes 
of a single surgeon series from one centre in a busy district 
general hospital.

Materials and methods

A retrospective review was conducted of a consecutive 
single surgeon series performing distal biceps repair 
procedures on patients with distal biceps ruptures between 
September 2016 and September 2020. Forty-six patients 
were identified, and a review was performed of their medical 
records and radiographs. At a minimum of two years (late 
2022), they were contacted for re-evaluation of range of 
movement, symptoms, and oxford elbow scores. Only three 
could not be contacted. Therefore, 43 patients were included 
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in the study (93% response). Two patients had a bilateral 
repair making the total number of 45 procedures.

Data collected included patient demographics, mecha-
nism of injury, complications, and any specific comments 
from patients about their experience were also recorded. 
Patients were examined regarding the elbow range of move-
ment and asked to answer the Oxford elbow questionnaire.

This study was approved by the quality governance 
department (Approval No. N5128), and the study was 
conducted according to the principles of the Helsinki 
Declaration.

Surgical technique

This is a consecutive series of patients, treated by the same 
surgeon, using a technique that was first described by Bain 
et al. [6]. A single-incision technique in the forearm was 
used to repair the tendon. This was supplemented by a sec-
ondary incision in the arm if the tendon stump had retracted 
proximally.

The patient is positioned supine with their arm on an arm 
table, and a high arm tourniquet was applied [See Fig. 1]. 
The area of muscle insertion of the radial tuberosity was 
palpated and marked, and occasionally, the detached stump 
of the distal bicep overlying the area it has retracted to more 
proximally.

A volar longitudinal 5-cm incision was performed over 
the bicipital tuberosity with care to preserve the lateral 
antebrachial cutaneous nerve. Blunt dissection was then 
performed in the gap between brachioradialis and pronator 
teres down to the radial tuberosity with Langenbeck 

retractors. In most cases, the leash of Henry can be 
retracted distally and preserved. In the delayed presentation, 
tuberosity was confirmed with intraoperative radiographic 
imaging. The posterior interosseous nerve is protected 
by keeping the forearm supinated and using Langenbeck 
retractors for dissection and to view the tuberosity to avoid 
placing a lever retractor, such as a Homan retractor, around 
the radial shaft, which would potentially catch the nerve.

The biceps stump is identified and released. The tendon 
end was debrided. A running whipstitch (5 Ethibond) was 
formed in the tendon to achieve proximal fixation, and a 
shorted Kessler suture to achieve distal fixation and ensure 
the tendon docks in bone. The two sets of sutures were 
secured to a Smith and Nephew endobutton to ensure a gap 
of approximately 10 mm from the tendon end to the button.

A hole is drilled at the landing site of the radial tuberosity 
insertion point. A 4.5-mm drill was used to make a bicortical 
hole in the proximal half of the tuberosity, and the proximal 
cortical hole was widened to 8 mm to allow docking of the 
tendon. The suture button is passed through the hole and 
secured tight with the elbow in slight flexion. The button 
was flipped under radiographic imaging, and care was taken 
to ensure no tendon gaping.

Postoperative rehabilitation consists of resting the arm 
in a sling for two weeks. At two weeks, the patients were 
reviewed by a physiotherapist and a gentle range of move-
ment was commenced. By week six, the normal daily light 
activity could commence. The patients could return to full 
activity and heavy lifting at three months. In cases where 
tendon retraction left the patient with a significant fixed flex-
ion deformity, the muscle stretched out, and near-normal 

Fig. 1  A Small incision is made in the volar aspect of the forearm, 
and blunt dissection was used to reach the tuberosity (and 
occasionally in the arm to retrieve the tendon). B The distal tendon 
was secured with two sets of 5 Ethibond whip-stiches. C The 
endo-button was secured to the sutures with a 10-mm gap to allow 

the suture to flip once through a cortex. D The use of Langenbeck 
retractors to expose the tuberosity. E A drill tip passing pin is used to 
pull the endo-button through both cortices. F The Endo-button was 
flipped via the guide sutures and secured under radiographic guidance
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range of movement occurred by 4–6 weeks. Patients were 
reviewed radiologically and clinically at six weeks and then 
at three months.

Results

Forty-three patients (45 repairs) were included. All patients 
were males, and 58% of injuries were on the patients’ domi-
nant side (26 out of 45). The average time to surgery was 20 
days (range 6–84 days), and the average age at fixation was 
47.6 years (32–67 years).

At two years, all patients were satisfied with the results, 
and OES reflected this. The average OES was 46.2, and 
90% of patients had regained a similar range of movement 
(FROM) compared to the contralateral elbow.

In our cohort, three patients (6.6%) complained of ongo-
ing fatigability, and four patients (8.9%) had some ongoing 
reduction in their ROM, however, do not affect their activi-
ties. Nine patients (20%) complained of an area of numbness 
postoperatively, six of which had resolved by three months, 
and one patient developed a superficial wound infection.

On radiographic assessment at the six-week mark post-
operatively, eleven repairs (24.4%) displayed some traces of 
heterotopic ossification (Brooker grade 1, discrete islands of 
bone) [7]. All occurred with complete tears, and all patients 
restored a comparable range of movement to the contralat-
eral sides; only one patient with heterotopic ossification felt 
fatigability, which was detrimental to his golf swing; how-
ever, he continued to play golf.

Two patients had a re-rupture (4%) and underwent a revi-
sion; one secondary to a fall on the bus on the way home 
from his operation and was repaired after four days of the 
primary surgery, and the other re-ruptured after the patient 
suffered from severe cramping in the arm on the day nine 
after surgery, while not wearing his sling at night, was sub-
sequently found to have a re-rupture, and he was operated 
after one week of re-rupture. Nevertheless, the OES scores 
for revision patients were 47 and 43, respectively, and both 
had a full range of movement.

Seven patients were operated on over three weeks after 
their initial injury, mean time of 59 days’ post-rupture 
(36–84 days), and despite this, the average OES was still 
45.8, re-enforcing the success of this operation.

Discussion

Multiple surgical techniques have been described for the 
repair of distal biceps tendon avulsions. The double-inci-
sion technique was described by Boyd and Anderson using 
suture fixation through bone tunnels [8]. However, there is 
an increase in the popularity of single-incision techniques 

using suture anchors, intra-osseous screws or cortical 
buttons. Biomechanical strength, outcomes and compli-
cation rates were compared between different techniques. 
Mazzocca et al. [9] found that the endo-button technique 
had the highest load to failure among the compared four 
techniques for repairing distal biceps tendon ruptures 
(bone tunnel technique, suture anchor repair, interference 
screw, and endo-button techniques). Therefore, Mazzocca 
suggests that the construct can tolerate an early postop-
erative active range of motion. Despite the biomechanical 
superiority of the cortical button with interference screw 
fixation, many studies found no difference in clinical out-
comes. Lang et al. [10] found no differences in functional 
outcome measured by DASH score between cortical but-
ton, trans-osseous fixation and suture anchor. Additionally, 
there are no differences in strength of supination, flexion 
and pronation, as well as the ability to return to work and 
sports activity. Similarly, Olsen et al. [11] compared cor-
tical button with interference screw versus suture anchor 
techniques and found comparable clinical results, with 
similar complication rates between both techniques.

Dunphy et al. [12] analysed the complications in 784 
surgical repairs of distal biceps tendon. They compared the 
double-incision and single-incision techniques and found 
that a double-incision repair using bone tunnel–suture 
fixation led to a statistically higher rate of posterior inter-
osseous nerve palsy (3.4%), heterotopic bone formation 
(7.6%) and reoperation (8.3%) compared to 0.8%, 2.7% 
and 2.3% retrospectively in a single-incision technique. 
The lateral antebrachial cutaneous nerve palsy was much 
more common in a single-incision technique (24.4%) than 
in a double-incision technique (4.1%). Dunphy’s review 
reported no significant differences in rates of motor neu-
rapraxia, infection, rupture, and reoperation, regarding the 
surgeon’s years of practice, fellowship training or case vol-
ume. Additionally, patients treated with cortical buttons 
with interference screws were released earlier from medi-
cal care compared to other fixation methods (retrospec-
tively, 13.1 ± 8.01 weeks, 14.2 ± 7.97 weeks).

Other reported complications included stiffness (4%), 
weakness (15%–50%), wound infections (2% of acute 
repairs and up to 33% in chronic and revision repairs), re-
rupture (1.6–2%), complex regional pain syndrome (2%), 
median (4%) and ulnar nerve (< 2%) injuries, brachial 
artery injury, proximal radius fracture and hardware fail-
ure (0%–20%) [13–18]. An early passive range of motion 
is crucial to reduce postoperative stiffness, and splint-
ing should not exceed three weeks postoperatively. Most 
patients regained a functional elbow and forearm motion 
postoperatively. Even repairs where the elbow was in a 
high degree of flexion (> 60°) secondary to tendon retrac-
tion had similar outcomes with those repaired in less than 
60° [19].
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Heterotopic ossification (HO) can be asymptomatic and 
can be an isolated radiographic finding. However, it may 
present with a lump and cause pain, nerve irritation, and 
affect movement. In severe cases, this may progress to 
radioulnar synostosis [20]. Many studies reported different 
incidences of HO, from 4 to 36% [21, 22]. However, not 
all surgeons obtain a radiograph at follow-up postopera-
tively. Radiographic evaluation is routine in our practice 
at six weeks and occasionally repeated at three months. In 
our series, around a quarter of patients (24.4%) developed 
grade 1 heterotopic ossification, but it was asymptomatic 
and did not require any treatment. This does raise the 
question: should patients undergoing a distal biceps repair 
receive prophylaxis for heterotopic ossification? Since it 
is asymptomatic and self-limiting, we do not routinely 
prescribe non-steroidal anti-inflammatory medication for 
our patients.

Caekebeke et al. [23] conducted a clinical and radiolog-
ical evaluation by computed tomography scanning of the 
proximal radius after a minimum follow-up of two years 
for the trans-osseous cortical button technique in distal 
biceps tendon repair. They showed an average closure of 
the radial bony tunnel of 64% (range, 31–94%) when com-
pared to the initial tunnel volume. Functional outcomes in 
cortical button fixation were comparable to other fixation 
techniques. Partial tunnel closure may have the advantage 
of reducing the risk of potential complications due to oste-
olysis, such as fracture or hardware failure.

Our series used a single incision and endo-button tech-
nique to repair distal biceps tendon avulsions, giving near-
normal functional results and high patient satisfaction with 
a low complication rate. Therefore, we will continue and 
recommend utilizing the same technique.

Conclusion

Our results would support the view that short-term out-
comes from distal biceps tendon repair show low compli-
cation rates, high patient satisfaction and good functional 
outcomes. The results would support acute surgical treat-
ment of active, working-age, patients with distal biceps 
tendon ruptures.
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