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CASE REPORT

Reinsertion of distal biceps ruptures with a single anterior
approach: analysis of 14 cases using tension-slide technique
and interference screw
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Summary. Background: Several techniques of surgical repair of biceps tendon ruptures are described in literature.
Cortical button repair have shown minimal loss of elbow flexion, supination and strength. In this retrospective
study we report the outcomes in terms of elbow function and complications of tension-slide technique and
interference screw. Matherials and methods: 14 patients with complete distal biceps tendon rupture were included
in the retrospective study and treated with the same tension-slide technique (BicepsButton® - Arthrex, Inc,
Naples, Florida) evaluating the clinical and functional outcomes and the complication rate with a follow-up
average of 18 months. Resu/ts: The flexion recovered compare to the healthy contralateral was 96% (min 115° -
max 135°% average 128°), the extension was 97% (min: -2° - max 15°; average 4°), the supination was 90% (min
20° - max 90°; average 75°), the pronation was 95% (min 15° - max 90°; average 76°). The mean Disabilities
of Arm, Shoulder and Hand (DASH) score was 8.1 = 10.5 and Mayo Elbow Performance Score overall
(MEPS) score was 97.6 + 8.2. Two patients had LABCN paresthesia, one case, treated 2 months after injury,
had posterior interosseus nerve palsy. One patient had heterotopic ossification at the radiological examination
without consequences for the clinical performances. No case of non-traumatic tendon re-rupture and no case
of ROM deficiency > 20%. In all case the cortical button remains well positioned and no case of osteolysis were
reported. Conclusions: Distal biceps tendon repair with BicepsButton® system seems to be a safe, relyable and
reproducible technique providing excellent clinical, functional and radiological outcomes. Comparing with other
techniques the BicepsButton® system has the advantages of the single approach procedures, the reduction of
surgical time and risk of heterotopic ossifications. (www.actabiomedica.it)
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Introduction

Distal biceps tendon ruptures are typical injuries
of middle aged male. The incidence is 3% of all bi-
ceps injuries and 10% of all tendon injuries (1). The
common mechanism of injury is an eccentric exten-
sion force loaded on a extended and supinated forearm.
Most cases occur in dominant arm at the bicipital tu-
berosity on the radius (2,3). Pain and reduced strength
in forearm supination is common at clinical examina-
tion. In rare cases conservative treatment is an option,

but this can lead to chronic arm pain and weakness of
forearm supination (4-7). Surgical repair is considered
the standard of care and several techniques involving
variety of fixation methods and either 1 or 2-incision
approaches have been reported in literature (8-12). A
systematic review of repair techniques, reported low-
est complication rate for cortical button repair (13)
and other authors demonstrate the association with
minimal loss of elbow flexion, supination strength and
motion (comparing with contralateral side) (14). At
our institution, after several years where we had used
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a double incision approach for the treatment of distal
biceps tendon ruptures, since two years, we prefer the
new technique of repair with a single incision ante-
rior approach, cortical button fixation and interference
screw. The aim of the study is to assess the elbow func-
tion and complications of this surgical technique.

Materials and Methods

Fourteen patients (all male) with an average age
of 42 (min. 35 - max. 73) and complete distal biceps
tendon rupture (11 of 14 dominant arm) were operated
between January 2018 and June 2019 by same senior
surgeon and same tension-slide technique (BicepsBut-
ton® - Arthrex, Inc, Naples, Florida). All patients were
physically active, 5 of them elite atlethes.

Before surgery all patients had instrumental ex-
amination with ultrasound, 7 of 15 underwent mag-
netic resonance imaging (MRI).

The patients were clinically evaluated by meas-
uring the degrees of pronation/supination, flexion/
extension, documenting areas of hypoesthesia, neu-
rological pain. The Mayo Elbow Performance score
(MEPS) and Disabilities of Arm, Shoulder and Hand
score (DASH) were also completed. Radiographs were
taken at the review visit and were used to confirm ap-
propriate placement of a cortical button against the far
cortex of the radial tuberosity and to assess for hetero-
topic ossifications. After 90 days an ultrasound assess-
ment was made for allows the return to sport activities.
The average follow up was 18 months (range 6-24).

Surgical treatment

Each patient is positioned supine, the tourniquet
is applied to the injured arm, the elbow is extended
and forearm supinated to protect the posterior in-
terosseous nerve (PIN). A minimally invasive, 3 cm
transverse incision, over the antecubital fossa is per-
formed. After dissection of the subcutaneous tissues,
brachioradialis muscle belly was identified and reflect-
ed laterally to protect the motor branch of the radial
nerve. The median nerve was identified and lateral
antebrachial cutaneous nerve (LABCN) is carefully
discerned from biceps brachii muscle to avoid second-
ary traction. In the distal portion a series of vein (the

so-called leash of Henry) and the recurrent branches
of the radial artery are often coagulated of ligated.
The ruptured tendon was mobilized and was followed
proximally to the myotendinous junction under direct
visualization (Figure 1). Light traction is performed
to determine whether it could be reattached to the
bicipital tuberosity. The distal degenerated portion of
the biceps tendon is resected and 2-3 cm - Krackow
sutures are placed in the tendon. The free suture ends
were than passed through the cortical button. The ra-
dial tuberosity is palped with the index finger and than
using a blunt, curved hemostat that must be carefully
inserted into the biceps channel. The radial tuberosity
is cleaned up from the soft tissues and drilled bicorti-
cally, restoring the native footprint anatomy as sug-
gested by recent literature (15) (Figures 2,3). Accurate
washing and sucking are mandatory to prevent het-

Figure 2. Drilling into the radial tuberosity at 90° to its longi-
tudinal axis and O to 30° ulnar angle with patient’s forearm in
full supination (anatomic footprint).
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erotopic ossification caused by bone debris spreading.
The elbow was slightly flexed to relieve tension on the
biceps tendon and maximally supinated. The cortical
button was delivered through the drill-hole and past
the posterior radial cortex (Figure 4). It was flipped
blindly to secure the tendon on top of the tuberosity.
Tension was placed on the traction suture to lock the
button and than applied to the zip strand to pull the
biceps tendon into the tunnel. An interference screw
is positioned into the hole to ensure the final fixation
and position (Figures 5-6). The elbow were immobi-
lized using a sling at 90° of flexion and 45° of supina-
tion for one week. Passive rehabilitation in tolerated

Figure 3. Bicortical radial holes and the end of the biceps ten-
don with suture (on the left).

Figure 4. Delivering of the cortical button through the drill-
holes.

Figure 5. Tensioning of the tendon and cortical screw position-
ing into the hole.

Figure 6. Final intraoperative result of the procedure.

range of motion was initiated after 10-15 days and
muscle strengthening beginning after 6 weeks follow-
ing our rehabilitation protocol (16).

Results

All patients were reviewed by an independent ex-
aminer. The flexion recovered compare to the healthy
contralateral was 96% (min 115° - max 135°; average
128°), the extension was 97% (min: -2° - max 15%
average 4°), the supination was 90% (min 20° - max
90°; average 75°), the pronation was 95% (min 15° -
max 90°; average 76°). The mean Disabilities of Arm,
Shoulder and Hand score was 8.1 + 10.5 and Mayo
Elbow Performance Score overall score was 97.6 + 8.2.

All elite players, after measurements of flexion
and supination strength (compared to contralateral),
returned to play sport (RTP), 3 athletes returned to
prior level of performance (RPP).

Two patients had LABCN paresthesia, one case,
treated 2 months after injury, had posterior interosseus
nerve palsy.

One patient had heterotopic ossification at the
radiological examination without consequences for the
clinical performances.

No case of non-traumatic tendon re-rupture and
no case of ROM deficiency > 20%.

In all case the cortical button remains well posi-
tioned and no case of osteolysis were reported (Figure 7).

Figure 7. X-ray control at the final follow-up
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Discussion

Distal portion of the biceps tendon lesion occurs
typically in middle-aged male people and the arm is
frequently the dominant as reported in our series (11
of 14). The superiority of surgical treatment compared
to the conservative, in terms of functional recover, is
largely demonstrated in literature (5,17). In our series
all patients, also the oldest, had strong motivation to
return to prior activities. For all these reasons in all
cases we decided for surgical treatment.

Both one-incision approach (using suture an-
chors, endobutton or biotenodesis screw) and double-
incision approach technique are reported in literature
(18-22). No statistically significative differences were
observed relative to ROM recovery (22), but advan-
tages of the double-incision exposure is anatomic re-
insertion on the radial tuberosity and consequent res-
toration of strength in supination and flexion (23). An
advantage of one-incision technique is reducing the
risk of radioulnar synostosys (24), in our series we re-
ported only one case of this complication.

In our study the recovery of flexion and exten-
sion were 96% and 97% of those of the contralateral
elbow respectively, outcomes comparable to availably
literature (14). These satisfactory outcomes are prob-
ably related to early mobilization in our rehabilitation
program.

In our patient MEPS overall score was considered
excellent and DASH overall score was not significant-
ly different from the normative value for the general
population.

Three elite athletes returned to prior levels of
performance, with excellent flexion and supination
strength measured at the end of follow-up. This may
be attributable to the cortical button with interference
screw surgical technique that allowed strong fixation
between bone and biceps tendon.

The BicepsButton® (Arthrex, Inc, Naples, Flori-
da) system as other endobutton-type devices allows a
mini-open approach, the tendon is easily pulled into
the transosseus tunnel (1) and the tension of the repair
can be controlled (25,26). As reported in other studies
we suggest drilling into the bone at the native foot-
print, 90° to its longitudinal axis and 0 to 30° ulnar an-
gle with patient’s forearm in full supination to increase

the margin of safety and strength of supination of the
biceps tendon (1,15,27).

The intraosseus placement and fixation with in-
terference screw allows better healing and early re-
habilitation without recurrence of rupture. Failure
of poly-L-lactide (PLLA) interference screws with
significant osteolisys, tunnel enlargement and radius
fractures have been reported (28). PEEK (Poly-ether
ether-ketone) screws didn’t show that complication in
our series according to the recent literature (29).

We found two case (14,3%) of LABCN neu-
roapraxia, a common complication in both sigle-incision
and double-incision technique, probably due to a fibrosis
near to the nerve or a significant traction on the retrac-
tors and this is in line with the systematic review of Wat-
son et al (30). A case (7,1%) of PIN transient palsy, with
complete recovery in 8 months is reported, may be due to
delay of surgery more than one month (45 days) after the
rupture. A meta-analysis conducted by Amin et al (31)
reported an incidence of PIN palsy of 1,7% for anterior
surgery higher than double-incision technique. Remains
difficult to compare our rate with the literature on the
basis of the small number of patients treated.

In our series we didn't observe case of re-rupture,
probably the endobutton-type technique needs a high-
er energy absorbed before failure compared to suture
anchor techniques, as reported in other studies (32-
34). However the absence of re-rupture could be also a
reflection of our smaller sample size.

Regarding cost/benefits analysis, although this
system is clearly more expensive than others (i.e. su-
ture anchors) we could consider and suggest this pro-
cedure, in particular in young player, on the basis of the
satisfactory clinical outcomes and RPP rate.

The present study had several limitations: first of
all the retrospective design but also the small sample
size and the relatively short follow up. The strength
of our study was that all patients were treated by the
same surgeon and were analyzed by the same observer
at the follow up.

Conclusions

Distal biceps tendon repair with BicepsButton®
system seems to be a safe, relyable and reproducible
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technique providing excellent clinical, functional and
radiological outcomes. The strong stability of the sur-
gical fixation with the combined biotenodesis screw
and endobutton technique allows early rehabilitation
without high rate of complications and re-roptures.
Comparing with other techniques the BicepsButton®
system has the advantages of the single approach pro-
cedures, the reduction of surgical time and risk of het-
erotopic ossifications.
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