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CHAPTER 3
Reconstruction of distal biceps tendon

ruptures with a cortical button. 

Izaäk F. Kodde; Michel P.J. van den Bekerom; Denise Eygendaal

Knee Surg Sports Traumatol Arthrosc. 2015 Mar;23(3):919-25.
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Abstract
Purpose: Reconstruction of the ruptured distal biceps tendon is best done with a cortical 
button technique according to recent biomechanical studies. However, clinical outcome 
studies that evaluate the cortical button reconstruction technique are scarce. The purpose 
of this study was to evaluate the results of a cortical button reconstruction technique in 
patients with a traumatic distal biceps tendon rupture. 
Methods: Twenty-two patients with 24 traumatic distal biceps tendon ruptures underwent 
surgical treatment. Reconstructions were done using the Endobutton or Toggle Loc. 
Postoperative evaluation consisted of ROM, strength, stability, neurological status and 
standard radiographs in AP view and lateral direction. The Mayo Elbow Performance Score 
(MEPS) and quick Disabilities of Arm, Shoulder and Hand (qDASH) questionnaires were 
also obtained.
Results: At a median follow-up of 22 months the mean strength for flexion was 100% (SD 
21.3) and for supination 97% (SD 7.8), compared to the contralateral side. There were 
complications in 8 patients (36%) and heterotopic ossifications were seen on radiographs 
in 23% of patients. Heterotopic ossifications were symptomatic in one patient.
Conclusions: The results after distal biceps tendon refixation with a cortical button were 
good according to ROM, MEPI and qDASH scores, and strength. However, this procedure 
was accompanied with complications; in particular the formation of heterotopic ossifications 
was frequently seen, though clinically relevant in only one patient.

Keywords: complications; cortical button; distal biceps tendon; elbow; heterotopic ossifications; 
rupture.
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Introduction
The incidence of distal biceps tendon ruptures is estimated at 1.2 per 100,000 persons per 
year1. Ruptures are most commonly seen in the dominant elbow of men who are in the 
fourth decade of life. Abuse of tobacco and steroids and the use of statins are associated 
with an increased risk on distal biceps tendon ruptures1-3. Since non-operative treatment 
of distal biceps tendon ruptures leads to a functional loss, reconstruction is favoured in 
most age groups4, 5. The surgical treatment of distal biceps tendon ruptures has evolved 
from transosseous suture repair6, 7 towards techniques using suture anchors7, 8, interference 
screws9, or a cortical button10. The cortical button technique has been shown superior 
in biomechanical studies11-13. Moreover Chavan et al. performed a systematic review and 
concluded that a cortical button using a single incision approach is currently the preferred 
surgical technique14. However, clinical outcome studies that evaluate the cortical button 
reconstruction technique are scarce. 
The purpose of this study was to evaluate the results of a cortical button reconstruction 
technique in patients with a traumatic distal biceps tendon rupture. The hypothesis was 
that reconstruction with a cortical button would result in good elbow function with normal 
strength.

Materials and methods
Between 2007 and 2010, 22 patients with 24 traumatic distal biceps tendon ruptures 
underwent surgical refixation. Inclusion criteria for this study were: distal biceps tendon 
insufficiency based on total or subtotal traumatic rupture and age between 18-65 years. 
Exclusion criteria for reconstruction were: poor patient compliance and upper extremity 
paralysis.
 The median age at time of injury was 49 (range 18–59) years and the dominant arm was 
involved in 55% of the patients. There were 21 men and one woman and 25% abused 
nicotine. Because of delayed referral to our clinic, reconstruction was performed after a 
median 8 (range 1–108) weeks following trauma. A single incision technique with a cortical 
button for refixation was used in all cases. Before May 2009 the repair was done using 
the Endobutton (Smith & Nephew Inc., Andover, MA, USA)10 and thereafter the repairs 
were performed using the Toggle Loc (Biomet, Warsaw, IN, USA)15. In two patients (8 and 
43 weeks after trauma), the distal biceps tendon stump was retracted for more than 7cm, 
which made it necessary to use a fascia lata allograft interposition. This study was reviewed 
and approved by the institutional review board. 
The diagnosis was based on history and physical examination consisting of range of motion 
(ROM) assessment, assessment of stability and performing the ‘hook test’16. A MRI was 
performed in 58% of the cases and an ultrasound evaluation was done in 25%. In the other 
cases the clinical signs and symptoms were such that additional imaging was not necessary. 
Radiographs (anterior-posterior (AP) and lateral) of the affected elbow were obtained 
before surgery. All procedures included in this study were performed or supervised by the 
senior author. 
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All patients were postoperatively evaluated in a standardized prospective way at 8 weeks, 6 
months, 1, 2, 3 and 4 years. Evaluation consisted of ROM, strength, stability, neurological status 
and standard radiographs in AP view and lateral direction. The Mayo Elbow Performance 
Score (MEPS) and quick Disabilities of Arm, Shoulder and Hand (qDASH) questionnaires 
were also obtained. During the last evaluation, the strength of the biceps tendon was 
determined by one of the authors using a Hand Held Dynamometry (Hoggan Health 
Industries Inc., West Jordan, UT, USA). Strength was measured with the shoulder in 45° 
forward flexion and the elbow in 90° flexion. Flexion strength was measured with the 
forearm in full supination and supination strength was measured with the forearm in neutral 
position. The arm was fixed to prevent shoulder movement and the peak force during 
flexion and supination was measured 3 times to calculate a mean for both arms. The mean 
peak forces for both arms were compared and results were expressed as a percentage of 
the uninjured side. Six patients were unable to return for a final clinical assessment and they 
completed the outcomes questionnaires by telephone. All six patients who were unable to 
revisit for strength measurements had prior postoperative elbow function assessments and 
radiographs made. AP and lateral radiographs were assessed for fractures surrounding the 
radial tunnel, heterotopic ossifications (HO) and position of the cortical button. 

Surgical Technique
The patient was placed in supine position with the arm on a surgical hand table. The arm 
was routinely prepared and draped from shoulder to hand and a sterile tourniquet was 
applied. A longitudinal incision was made 1-cm distal of the elbow skin crease to distal. If the 
tendon was retracted too much, a second small, more proximal, incision over the end of 
the tendon was made. If the quality of the tendon was very poor, an augmentation with a 
fascia lata allograft was performed. The lateral antebrachial cutaneous nerve was identified 
and protected. Blunt dissection onto the proximal radius was done with protection of the 
radial nerve. With the elbow in full extension and supination, the radial bicipital tuberosity 
was exposed. Debridement of the footprint and the end of the tendon was performed. 
In case of subtotal ruptures, the tear was completed to a total rupture to allow adequate 
refixation of the whole tendon. With the arm in full supination, a guide wire was drilled into 
the anatomic insertion location of the biceps tendon, aiming just slightly distal and ulnarly to 
angle away from the posterior interosseous nerve. A 4.5-mm cannulated drill was advanced 
over the guide wire, through the posterior cortex. The anterior cortex was drilled based on 
the size of the tendon (usually 8-mm). Fixation of the cortical button on the distal biceps 
tendon was done with an orthocord suture (DePuy Orthopaedics Inc., Warsaw, IN, USA). 
The cortical button was pulled through the radius using a Beath pin to pass the sutures. The 
cortical button was engaged to the posterior cortex and locked into place. The fixation was 
tested and intraoperative fluoroscopy was used to confirm the correct the position of the 
cortical button. The passing sutures were removed. 
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Rehabilitation protocol
Postoperatively, a long arm cast was applied for one week. An oral NSAID (meloxicam) 
was routinely prescribed for one week. After one week physical therapy was started. Both 
passive and active ROM exercises were allowed. Patients were advised to prevent flexion 
against resistance for the first three months. After three months patients were allowed to 
resume normal activities, as prior to the biceps tendon injury.

Statistical analysis
Statistical analysis (SPSS 20.0 IBM Corporation, Armonk, NY, USA) was performed using 
the paired T-test, sign test and Wilcoxon signed ranks test to compare preoperative and 
postoperative changes in numerical data. Changes in time in categorical data were analyzed 
using the McNemar’s test. The independent T-test and the Mann-Whitney U test were used 
to compare numerical data between groups of patients and the Fisher’s exact test and 
Chi-squared test for categorical data. In order to provide mutual independency between 
cases, only one of the cases with bilateral reconstructions was included in analyzes between 
groups. Because of multiple testing a P-value below 0.01 per test was considered to denote 
significance. 

Results
Of the 22 patients included in this study, two patients were lost to follow-up and excluded 
from further analysis. The median follow-up was 22 (range 10–48) months. The rupture of 
the distal biceps tendon was complete in 15 patients. A comparison between complete and 
subtotal ruptures showed a significant longer time between trauma and reconstruction for 
subtotal ruptures (P= 0.002). Mean postoperative flexion was 135° (range 130–140; SD 
5.0), extension 0° (range -10 to 5), supination 76° (range 60–90) and pronation 79° (range 
60–90). The mean strength for flexion was 100% (SD 21.3) and for supination 97% (SD 
7.8), compared to the contralateral side. The non-dominant elbow was reconstructed in 7 
patients with mean flexion strength of 98% (SD 19.4) and supination strength of 101% (SD 
5.7) compared to the uninjured side. The dominant elbow was reconstructed in 8 patients 
with mean flexion strength of 101% (SD 24.1) and supination strength of 93% (SD 7.7) 
compared to the uninjured side. 
Bilateral distal biceps tendon reconstructions were performed in two patients. Both were 
49 years old and one abused nicotine. We were not aware of steroid use by any of the 
included patients. The first patient had bilateral reconstructions with an Endobutton and 
worse outcomes of the non-dominant arm because of entrapment of the lateral antebrachial 
cutaneous nerve. The second patient had bilateral repairs with a Toggle Loc and subjective 
equal outcomes for both arms. Only one elbow per patient was included in comparative 
tests between groups of patients.
The follow-up after refixation with an Endobutton was significant longer than follow-up 
after refixation with a Toggle Loc (P= 0.005). In table 1 were patients with an Endobutton 
compared to patient with a Toggle Loc. At latest follow-up the mean MEPS was 94 (range 
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50–100) and qDASH score 10 (range 0–52). In three patients a second more proximal 
incision was used to mobilize the retracted tendon. There were no significant differences 
in ROM, strength, MEPS, qDASH score and complications between groups of patients with 
one versus two incisions. 

No postoperative wound problems or infectious complications were observed. The most 
frequent complication was a dysfunction of the posterior interosseous nerve (2 patients, 
9%) which was transient in both patients. Other complications consisted of a symptomatic 
partial re-rupture of the distal biceps tendon (1 patient) which was treated conservatively 
with a temporary splint, awareness of the cortical button (1 patient) which resolved after 
the button was removed, entrapment of the lateral antebrachial cutaneous nerve (1 patient) 
which resolved after neurolysis, crepitus from HO (1 patient) (see figure 1), irritation from 
the fixation sutures of an allograft (1 patient), and one patient had an elongated biceps 
tendon which required a reconstruction. Only the latter three patients had persistent 
complaints, whereas the other complications resolved (after treatment). There were 5 
patients (23%) with radiographic signs of HO around the insertion area after average 2 
years. All 5 patients had a flexion arc of >125°. The HO was minimal in four patients, but as 
mentioned above, resulted in crepitus in one other patient. The position of the Endobutton 
or Toggle Loc was good in all patients. There were no signs of fractures around the bone 
tunnels.

Table 1: Comparison of patients with a reconstruction done with a Toggle Loc versus Endobutton.
Toggle Loc 
N=13
(SD)

Endobutton
N=7
(SD)

P-value

Baseline characteristics

Age (years) 43 (10.7) 50 (5.8) n.s.
Gender (% male) 92% 100% n.s.
Complete rupture (%) 77% 71% n.s.
ROM (flexionarc, degrees) 136 (7.7) 136 (4.8) n.s.
Time from injury to operation (weeks) 44 (41.4) 26 (38.5) n.s.

Outcome measures

ROM (flexionarc, degrees) 135 (6.2) 134 (7.5) n.s.
Flexion strength (%) 101 (11.0) 104 (28.7) n.s.
Supination strength (%) 95 (7.6) 98 (8.3) n.s.
HO (N) 1 4 n.s.
MEPS 91 (17.9) 98 (5.7) n.s.
qDASH 12 (19.1) 4 (7.8) n.s.
Follow up (months) 19 (7.5) 37 (12.1) 0.005
HO: heterotopic ossifications; n.s.: not significant; ROM: range of motion; SD: standard deviation.
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Figure 1: Extensive HO formation after distal biceps tendon reconstruction.

Discussion
The most important finding of present study was that distal biceps tendon reconstructions 
with a cortical button, either Endobutton or Toggle Loc, result in good postoperative 
ROM, MEPS and qDASH scores, and strength. Despite the good function there were eight 
(36%) complications in six patients. Five complications resolved spontaneously or following 
treatment. Furthermore, HO was observed in 23% of the radiographs and was symptomatic 
in only one patient. 
Our functional outcomes are in accordance with previous reports on the Endobutton 
technique10, 17-20. However, strength after reconstruction was not measured in most other 
series. In comparison with other studies, the current study focused on complications of 
this technique seen in the short-term follow-up (since we do not expect much more 
new complications after this follow-up period). Moreover, we made standard radiographs 
of the elbow during follow-up, which revealed a noteworthy number of HO formation 
postoperatively. 
Anatomic reconstruction of the ruptured distal biceps tendon is the first choice of treatment 
when restoration of strength is desired. Most techniques report good results with respect 
to restoration of flexion and supination power. Chavan et al. performed a systematic review 
in 2008 and concluded that repairs using a cortical button performed better than other 
repair methods (transosseous tunnel, interference screw or suture anchors)14. The fixation 
of the cortical button is based on the cortical bone on the dorsal aspect of the radius. This 
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is probably the explanation for the superior biomechanical characteristics over other types 
of fixation. Based on these biomechanical characteristics the cortical button reconstruction 
provides a firm tendon refixation with good strength and little chance on loosening, as 
is shown in the current study. Besides this biomechanics, the biology is also important in 
tendon refixation. The biceps tendon rests in a medullary canal of the radius, increasing 
the contact area between the bone and the tendon21. Therefore the healing process is not 
solely dependent on the hypovascular and degenerated distal end of the tendon22. 
Grewal et al. recently reported the results of the first prospective randomized trial 
comparing single versus double incision techniques for distal biceps tendon ruptures23, 24. 
Their protocol included prophylactic prescription of indomethacin following surgery and 
they noticed HO in only 2% of the 91 patients after 24 months. The prevalence of HO was 
similar in both groups. They recommended further research on the use of indomethacin 
on HO formation following distal biceps tendon surgery23. Peeters et al. reported 8.7% 
HO after a retrospective mean follow-up of 16 months19. Greenberg et al. reported HO 
in 5 of 14 patients (35.7%) after a mean follow-up of 20 months25. However, both studies 
do not mention the use of prophylactic medication. Studies by Bain et al., Dillon et al., and 
Ranelle on the Endobutton technique do not mention the occurrence of HO at all10, 18, 20. 
It is also unclear whether standard radiographs of the elbow were made during follow-up 
and whether prophylactic medication was given. A recent study on complications following 
distal biceps tendon repair by Cain et al. reported 3% HO in 69 elbows with a cortical 
button reconstruction. However, radiographs were not made in a routinely fashion in this 
retrospective study; thus, cases of potentially asymptomatic HO were not included26. Five 
patients with HO were observed in the current series; one patient with HO had complaints. 
This patient had no limitation in ROM but only crepitus, hence operative removal was 
therefore not performed. We routinely prescribed an oral NSAID for one week following 
surgery in all distal biceps tendon repairs. Another point of debate is the length of this 
prophylaxis period. Anakwenze et al. prescribed indomethacin for 6 weeks after distal 
biceps tendon repairs and noted no cases of HO27. 
All surgical techniques require an anterior incision in the antecubital flexion crease of the 
elbow to retrieve the ruptured tendon stump. Dissection through the subcutaneous tissue 
requires identification and protection of the lateral antebrachial cutaneous nerve (LABCN) 
of the forearm. In chronic retracted distal biceps tendon ruptures, the LABCN can become 
entrapped within reactive inflammatory and scar tissues, as it exits between the biceps and 
brachialis muscle. While one case with this type of nerve injury was observed in the current 
study, this complication is reported in up to 4-11% of cases28, 29. 
Although some authors30, 31 advocated division of the arcade of Frohse and visualization of 
the nerves, we used a limited single anterior approach with the forearm in full supination. 
The bursal cavity directs the surgeon onto the radial tuberosity, and handheld right-angle 
retractors are easily positioned to expose the radial tuberosity and are less likely to 
cause injury to the radial nerve or posterior interosseous nerve. Two cases of transient 
posterior interosseous nerve injury were observed in current study. Injury to the posterior 
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interosseous nerve has been reported in up to 5% of cases of distal biceps repairs using a 
single anterior incision32, 33. Fortunately, most injuries are neurapraxia that ultimately recover. 
Stretch injuries of the posterior interosseous nerve typically recover in 8-12 weeks34, 35. 
Cain et al. reported a large retrospective series on complications following different distal 
biceps tendon reconstruction techniques. They found an increased risk of complications 
when the reconstruction was performed more than 4 weeks post-trauma compared to 
reconstructions performed within 4 weeks post-trauma. Injuries to the LABCN, posterior 
interosseous nerve, and the radial sensory nerve were more common when repair was 
delayed26. In table 2, the reconstructions were divided in an acute and chronic group. There 
were no significant differences in outcome between the groups in this series, although HO 
formation was more frequently seen following acute ruptures.

After distal biceps tendon repair, a re-rupture of the tendon is extremely rare36. Re-rupture 
is most likely owing to surgical technique (lack of adequate tendon tissue, inadequate initial 
attachment, very tight repair) or a poorly compliant patient who forcibly flexes or supinates 
against resistance in the early postoperative period. Therefore no flexion against resistance 
is allowed for the first three postoperative months. To avoid this complication, patients 
must be educated on the need to protect their repair after reconstruction. In the current 
series we observed one partial re-ruptured tendon and one elongated tendon which was 
reconstructed during a second procedure. 
There are technical challenges associated with fixation to the cortical button and tendon 
tensioning in a muscular forearm. The Toggle Loc is a modification on the Endobutton and 
allows the surgeon to attach the tendon to the implant by pulling on the sutures away 
from the wound. Furthermore it is possible to adjust the tension of the suture loops and 
subsequently the repair15. Therefore the Toggle Loc requires a potentially less demanding 

Table 2: Comparison of patients with a reconstruction done within 4 weeks following trauma and 
after more then 4 weeks following trauma.

Operation < 4 weeks
N=5
(SD)

Operation > 4 weeks
N=15
(SD)

P-value

Baseline characteristics

Age (years) 48 (5.4) 45 (10.8) n.s.
Gender (% male) 100% 93% n.s.
Complete rupture (%) 100% 67% n.s.
ROM (flexionarc, degrees) 136 (7.5) 136 (7.0) n.s.
Time from injury to operation (weeks) <0.001

Outcome measures

ROM (flexionarc, degrees) 132 (5.7) 136 (6.8) n.s.
Flexion strength (%) 95 (10.4) 104 (21.5) n.s.
Supination strength (%) 101 (8.7) 95 (7.3) n.s.
HO (N) 3 2 0.032
MEPS 97 (6.7) 92 (16.9) n.s.
qDASH 4 (8.9) 11 (17.9) n.s.
Follow up (months) 29 (12.6) 24 (13.0) n.s.
HO: heterotopic ossifications; n.s.: not significant; ROM: range of motion; SD: standard deviation.
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surgical technique. To our knowledge the Toggle Loc has only been evaluated by DiRaimo 
et al. on 4 patients15. In the current study we describe results from both the Toggle Loc 
and Endobutton fixation. The Toggle Loc was used in 14 elbows with good results. There 
was more HO in patients treated with an Endobutton; however, the follow-up was also 
significant longer in this group (see table 1). If HO formation comes with time, this might 
be a explanation. 
The strength of the current study is the extensive number of outcome measures. We 
describe the outcome of distal biceps tendon reconstructions in terms of 1) subjective 
patient reported outcome measures (MEPS and qDASH); 2) objective outcome measures 
(ROM, strength, complications) and 3) radiographic outcome measures (HO formation, 
fractures, position cortical button). The current study had several limitations in addition to 
its retrospective nature. First is the relatively small group of patients in this cohort. Although 
other clinical outcome studies included a comparable number of patients, it is necessary to 
evaluate the cortical button technique in larger cohorts10, 15, 20, 25, 37. Secondly, with a mean 
follow-up of 24 months (median 22 months), the current study presents a short-term follow-
up. A comparison of patients with a follow-up of more or less than two years (see table 
3) was made to determine the influence of length of follow-up on outcome. There were 
no significant differences between these groups. Thirdly, the cohort consisted of patients 
with complete and subtotal ruptures. Although the time between trauma and diagnosis/
reconstruction is longer for patients with a subtotal rupture, the outcomes between the 
groups were comparable. It seems therefore justified to report on both groups in the 
current series. Fourthly, final strength measurements were not performed in six patients 
(32%). However, these patients were evaluated by physical examination and questionnaires. 
The current study indicates that distal biceps tendon reconstructions with a cortical button 
results in good clinical and radiological outcome in the short term. However, this procedure 
was associated with complications; predominantly, neuropraxia, biceps tendon problems 
(partial re-rupture, elongation, and irritation from allograft) and HO. It is therefore important 
for the surgeon to limit the dissection and to drill the hole in the most optimal direction, 
in order to prevent neurological complications. To avoid tendon problems it is essential to 
instruct a clear rehabilitation protocol. The patient should be informed prior to surgery 
about limitations in usage of the arm after the reconstruction. Since HO was commonly 
seen in the current study, we would advise to prescribe prophylactic medication. Further 
prospective research on prevention of HO following distal biceps tendon reconstruction 
surgery in large groups of patients is necessary.
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Conclusion
The results of distal biceps tendon refixation with a cortical button were good according to 
ROM, MEPS and qDASH scores, and strength. However, this procedure was accompanied 
with complications in 36%. In particular the formation of HO (23%) was frequently seen, 
though clinically relevant in only one patient that experienced crepitus. 

Table 3: Comparison of patients with a follow up of <24 months of follow up versus >24 months 
of follow up.

Follow up <24 m
N=11
(SD)

Follow up >24 m
N=9
(SD)

P-value

Baseline characteristics

Age (years) 43 (10.4) 49 (8.3) n.s.
Gender (% male) 91% 100% n.s.
Complete rupture (%) 73% 78% n.s.
ROM (flexionarc, degrees) 135 (7.6) 138 (5.0) n.s.
Time from injury to operation (weeks) 44 (38.6) 30 (43.5) n.s.

Outcome measures

ROM (flexionarc, degrees) 136 (6.6) 133 (6.6) n.s.
Flexion strength (%) 101 (11.9) 103 (26.2) n.s.
Supination strength (%) 95 (7.9) 98 (7.6) n.s.
HO (N) 1 4 n.s.
MEPS 89 (19.1) 98 (5.0) n.s.
qDASH 14 (20.1) 3 (7.0) n.s.
Follow up (months) 15 (4.5) 38 (7.2) <0.001
HO: heterotopic ossifications; n.s.: not significant; ROM: range of motion; SD: standard deviation.
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