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Distal biceps tendon rupture
repair using an endobutton
technique
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Distal biceps brachii tendon ruptures are relatively uncommon. These lesions typically occur in a male
population aged between the fourth and fifth decade and result from eccentric contraction of the biceps
muscle in a 90 degrees flexion position. Treatment options for distal biceps tendon ruptures include
operative and non-operative management. Operative approach with early anatomical reattachment to the
radial tuberosity is considered as the gold standard, whereas non-operative treatment is reserved for older
and low-demanding patients. We present a straightforward case of a 48-year-old Caucasian male patient,
without further objectified risk factors, clinically diagnosed with a distal biceps tendon rupture. The patient
was treated with a minimal invasive endobutton fixation technique. Postoperatively a removable soft case was
given to prevent full extension of the elbow. Six weeks after surgery the patient showed a pain free and full
range of motion of the elbow. Strengthening exercises were allowed ten weeks postoperatively.
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INTRODUCTION

Distal biceps brachii tendon ruptures are
relatively uncommon. The majority of biceps
tendon ruptures involve the long head of the muscle
proximally; only three percent of all biceps tendon
injuries are diagnosed at the distal aspect (1). Distal
biceps tendon ruptures typically occur in a male
population aged between the fourth and fifth decade
and result from eccentric contraction of the biceps
muscle in a 90 degrees flexion position (2,3). These
lesions result in a greater loss of strength and a
decreased supination than injuries to the proximal
biceps tendon (4). Therefore, operative approach
with early anatomical reattachment to the radial
tuberosity is considered as the gold standard,
whereas non-operative treatment is reserved for
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older and low-demanding patients or subjects with
an unacceptably high surgical risk (1,2,5,6). Several
risk factors for a rupture of the distal biceps tendon
are described in medical literature such as; male
gender, age above 30, smoking and steroid use (7-
9).

We present a straightforward case of a 48-year-
old male patient, without further objectified risk
factors, clinically diagnosed with a distal biceps
tendon rupture.

CASE PRESENTATION

A 48-year-old Caucasian male patient without
relevant medical history presented at the emergency
department with complaints of acute severe pain in
the left upper arm after lifting a heavy wooden beam.
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Figure 1. Clinical picture of the Popeye sign on the left upper
arm.

The patient described a loss of power in the left arm
and experienced pain radiation towards the distal
forearm. The pain was scored by a Visual Analogue
Scale (VAS) of 7/10. Clinical examination revealed a
prominent Popeye deformity by inspection (Figure
1) and a painful flexion and supination at the elbow
joint. Palpation of the insertion of the distal biceps
tendon was painful. Otherwise a full range of
motion of the elbow joint was observed. A rupture
of the distal biceps tendon was diagnosed upon
these clinical signs. Normal sensation in the fingers
and a capillary refill of less than five seconds was
documented.

Since the patient profile is a high demanding
young man, a surgical repair with anatomical
reattachment of the distal biceps tendon was
indicated. Reconstruction surgery was planned
three days after time of diagnosis. Until operative
treatment the elbow should be positioned in a sling
of 90 degrees elbow flexion and rest was advised.
Pain management consisted of Paracetamol 1g and
Ibuprofen 6oomg.
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On postoperative day one, the elbow was
immobilised in a removable soft cast in 30 degrees
of flexion to prevent full extension. After a total
of two days of hospitalisation the patient was
discarded from the hospital in a healthy condition.
Physiotherapy in order to enhance mobilisation of
the elbow was prescribed. Clinical control evaluation
was planned six weeks after surgery. The soft cast
was discontinued and the elbow showed a normal
and pain free range of motion. Strengthening
exercises will start at ten weeks postoperatively.

ANATOMY

The biceps brachii muscle is the most superficial
muscle of the anterior compartment of the upper
arm. The origin of the biceps brachii muscle
consists of two heads, the short head (caput brevis)
and the long head (caput longum). The short head
originates from the tip of the coracoid process of
the scapula. The tendon of the long head originates
from the supraglenoid tubercle of the scapula and
superior glenoid rim. The tendon passes through
the glenohumeral joint over the head of the humerus
and enters intertubercular sulcus. The transverse
humeral ligament spans the distance between the
lesser and greater tubercles and holds the tendon
of the long head in position in the intertubercular
sulcus. Mostly, both heads of the muscle insert as
one single tendon onto the postero-ulnar one-third
of the radial tuberosity over an area of three cm2
(2,10,11). Some cadaveric studies have shown that
the two heads of the biceps insert in two tendinous
parts (12,13). Cho et al. (14) found two separate
insertion parts in 48% of the specimens, where the
long head inserts more proximal and posterior, and
the short head inserts more distal and anterior onto
the tuberosity. The biceps brachii muscle functions
as a powerful primary supinator of the forearm and
a powerful secondary flexor of the elbow joint, apart
from the brachialis muscle. The muscle also acts as
an accessory flexor of the glenohumeral joint because
of the origin on the scapula. The supinator function
is more powerful when the elbow is flexed into 90
degrees, and the flexion is more powerful when the
forearm is fully supinated (1). The biceps brachii
muscle is innervated by the musculocutaneous
nerve.

SURGICAL TECHNIQUE

Surgical treatment options include a one-
incision approach or a two-incision technique. In
both treatments the aim is to anatomically reattach
the loose distal tendon end to the radial tuberosity.
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Nowadays, bone tunnel fixation is the most referred
technique as a two-incision approach whereas suture
anchors, biotenodesis screws, endobutton fixation
or hybrid systems are the most used techniques for
single incision approaches.

In 1961, Boyd and Anderson (15) popularized
a two-incision technique to minimize the risk
of nerve injury since earlier distal biceps tendon
repair resulted in a high rate of radial nerve palsy
(16). Although this technique led to an increase in
radioulnar synostosis due to heterotopic ossification
(17), the two-incision approach is still frequently
used by upper-extremity surgeons after a history of
modifications and amelioration of the technique.

Development of new tendon fixation materials
and methods facilitating the attachment of the loose
tendon end to the boneled to the use of a one-incision
approach. Suture anchors, biotenodesis screws
and endobuttons are easy to use, demand a less
invasive single incision approach and are extremely
strong to resist pull-out forces. Based on multiple
biomechanical studies (18-24), the endobutton
construct is the strongest tendon fixation tool and
allows therefore early aggressive rehabilitation
(25). Clinical studies have shown excellent results
concerning range of motion and strength (23,26,27).

One-incision endobutton fixation technique

The skin is longitudinally (or transversally)
incised over the brachioradialis starting from the
antecubital flexion crease following the proximal
part of the Henry approach (28). Further dissection
until the muscular interval of the brachioradialis
and brachialis muscle proximally is performed.
The interval between the brachioradialis and the
pronator teres is searched in the distal part of the
incision.

Since the lateral antebrachial cutaneous nerve
(LACN) is located in the subcutaneous fat tissue
along the lateral border of the distal biceps tendon,
care must be taken not to injure this sensory branch
of the musculocutaneous nerve (29). At the surgical
procedure, the LACN is usually protected using
the lateral skin flap between the instrument and
the nerve during the retraction manoeuvre. If the
radial tuberosity is encountered during dissection,
the distal biceps tendon insertion is located closely.
An uninjured lacertus fibrosis may avoid proximal
retraction of the biceps tendon.

The distal biceps tendon is identified and
retracted with a clamp instrument e.g. Kocher. The
stump is sutured with strong wire starting in the
healthy tendon tissue to obtain a solid grip on the
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biceps tendon. The damaged portion of the tendon
is resected.

Furthermore, the endobutton is fixed to the
ruptured distal biceps tendon and two additional
sutures are placed in the end holes of the endobutton
used for later positioning on the radial cortex. With
the armin full supination, the posterior interosseous
nerve (PIN) moves away from the surgical zone. A
Beath pinisdrilled through both cortices of the radial
tuberosity and through the dorsal skin. Hereafter
the pin is over drilled bicortically. A unicortical hole
is reamed taking the diameter size of the suture-
tendon complex into account. The distal radial
cortex should be unbroken. Finally, the Beath pin is
pulled through the radius with the endobutton and
positioning string sutures. The side sutures are used
to position the endobutton transversely to the distal
radial cortex. If necessary, a unicortical interference
screw can be placed into the radial tuberosity
adjacent to the distal biceps tendon.

SUMMARY

Operative anatomical reattachment to the radial
tuberosityisthegold standard fordistalbicepsbrachii
tendon ruptures in most patients. Nonoperative
treatment is reserved for elderly patients, low
demand patient or patients with unacceptably high
surgical risk. Single incision endobutton fixation is
considered one of the best options for reattachment
proved in multiple biomechanical studies.
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