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The authors have used a modified surgical technique
for repair of the distal end of the biceps brachii in
three patients who presented with chronic rupture,
all more than 6 weeks old. All patients were males;
two lesions were on the dominant right side and one
was on the non-dominant left side. An anterior inci-
sion was made over the cubital fossa, a hole was
drilled over the radial tuberosity and a simple pull-
through technique with an Ethibond suture was used
to attach the tendon to an endobutton over the poste-
rior surface of the radius. All patients returned to
their employment and preinjury activity levels by six
months. There were no postoperative complications
and clinically all repairs remained intact. The
patients regained their normal range of movements
in 3 months; all but one regained the endurance and
strength of their bicep in 6 months as assessed by
Cybex testing. Surgical repair of the distal end of the
biceps using the technique reported has given excel-
lent results in these three patients.

INTRODUCTION

Rupture of the distal end of the biceps brachii
muscle is an infrequent injury. Gilcreest and Albi
(6) reported that only 3% of tendon ruptures of the
biceps brachii involve the distal insertion, 1% in-
volve the short head and the vast majority (96%)
involve the long head.

The typical patient is a male in the age group 40
to 60 years : the lesion involves the dominant
elbow and an association has been reported with
smoking (14). The mechanism of injury is acute
excessive eccentric tension due to the arm being

forced from a flexed position with a large load
being lifted. The patient feels immediate sharp
pain, with an audible snap in the elbow followed by
persistent aching in the cubital fossa. Clinically the
patient’s forearm is tender to palpation and a defect
in the continuity of the bicep tendon can be felt or
the tendon stump can be felt as a palpable lump in
the proximal part of the cubital fossa. The range of
movements of the elbow is usually not limited, but
weakness in supination and elbow flexion is
observed. Many studies have reported that this
injury may limit the sporting activities as well as
the activities of daily living (13), owing to residual
weakness of the elbow, loss of endurance strength,
and disability (3,13).

Surgical repair usually gives good results. We
report the use of a simple modified anterior surgi-
cal technique for the repair of rupture of the distal
tendon of the biceps brachii. It consists of blunt
dissection, drilling a hole over the radial tuberosity
and Ethibond suture pull through, anatomical
placement of the ruptured end and attaching it to an
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endobutton placed over the posterior surface of the
radius.

CASE REPORTS

– A 37-year-old right handed male, a regular
body builder, was lifting heavy slabs in the garden
when one of the slabs slipped, and while trying to
hold it, he heard a snap in his left elbow. The elbow
became painful and he was left with a residual
mass in the arm. He was subsequently unable to do
his weight lifting.

– A 46-year-old right handed male, while cutting
tree branches, suddenly developed acute onset of
pain and swelling in his right elbow. After some
time pain eased off to dull ache but he noticed
weakness of his right elbow, especially in flexion
and supination. Pain was worse on movements and
holding heavy objects. 

– A 50-year-old right handed male was lifting a
heavy television set when suddenly he heard a loud
snap from his right elbow, he immediately felt
something had given way in his elbow. The elbow
became painful and swollen. He also noticed some
bruising over the cubital fossa, which settled on its
own. A lump was also visible over the arm. He also
had pain on movements of the elbow, especially in
flexion and supination.

These patients were diagnosed as having com-
plete rupture of the insertion of the biceps, and
were investigated by MRI scan, which not only
confirmed the diagnosis but also informed how
much the ruptured end has retracted.

Surgical technique

A lazy S-shaped incision was made over the
cubital fossa. Following incision of the deep fascia,
only blunt dissection was carried out. The ruptured
end of the biceps tendon was located. The bicipital
aponeurosis was preserved and a leash of blood
vessels coming out of the radial artery were coagu-
lated. The radial tuberosity was exposed after care-
fully retracting the posterior interosseous nerve
proximally. A number 2 Ethibond suture (Ethicon,
Johnson and Johnson) was placed in the ruptured
tendon end using Bunnel’s technique (fig 1). On
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Fig. 1. — An Ethibond Nr 2 suture is passed into the end of
the ruptured biceps tendon, using Bunnel’s technique.

Fig. 2. — A hole is drilled into the radial tuberosity with a
2.5 mm drill.
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table assessment was made to see if the retracted
end could easily be brought to the radial tuberosity
or not. Proximal mobilisation of the biceps muscle
was required in one case to achieve this. A hole was
drilled in the radial tuberosity using a 2.5 mm drill
(fig 2). A small incision was made posteriorly over
the drilled site and the posterior surface of the
radius was subperiosteally exposed. The biceps
tendon end was passed through a soft tissue tunnel
to the radial tuberosity, to maintain the normal
excursion of the tendon. The Ethibond suture ends
were passed through the hole drilled in the radial
tuberosity (fig 3) and tied to the endobutton over
the exposed part of bone posteriorly, maintaining
the normal tension (fig 4). In all three cases, the
elbow was immobilised for 6 weeks in an above
elbow plaster, following which an extensive course
of physiotherapy was started, initially with passive
stretches followed by active assisted exercise to
gain full range of motion. A progressive strength-
ening programme using resisted exercises, super-
vised weights lifting and closed chain exercise fol-

lowed this. An isokinetic elbow flexion extension
test by cybex was performed 12 weeks after opera-
tion. All these patients were clinically assessed at 6,
12 and 24 weeks. The assessment included
patient’s satisfaction, pain, any complications
encountered, and range of movement at elbow and
forearm and strength of the bicep muscle as objec-
tively measured by Cybex.

RESULTS

All the patients were highly satisfied post-opera-
tively as they were able to return to their pre-oper-
ative employment and could perform all daily
activities with no problem. The body builder was
able to get back the normal contour of his biceps.
We did not encounter any complications such as
infection, joint stiffness, injury to the posterior
interosseous nerve or radioulnar synostosis. All
patients were able to regain full range of move-
ments in elbow and forearm in 12 weeks. The
strength and endurance of the biceps and triceps
muscles were objectively measured by a Cybex iso-
kinetic dynamometer ; they were compared with
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Fig. 3. — The suture is pulled out posteriorly through the
limited posterior approach.

Fig. 4. — The suture is tied over an endobutton.
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the strength on the unaffected side. Strength was
assessed as the average of 3 sets of value at 30o/sec-
ond whereas endurance was tested by the average
of 3 sets of values at 180o/second. All the patients
regained bicep strength and endurance equal to
normal side with in 6 months. One patient with the
lesion on his left non-dominant side had a deficit of
nearly 20% strength but regained normal
endurance within one year.

DISCUSSION

Safran and Graham (14) in an extensive study on
this injury have mentioned an incidence of 1.2 per
100,000 patients of these injuries. Rantanen and
Orava (13) found in a meta-analysis that only 457
cases have been reported from 1897 to 1999 in the
medical literature, indicating the rarity of these
injuries. They are seen more frequently nowadays
because of changes in life style. 

The fact that surgical treatment gives better
results than conservative treatment is well docu-
mented in the literature (1,3,12). It is known that
these patients if treated conservatively will show
some improvement over time but can suffer from
activity related pain and decreased elbow strength
and endurance, especially with flexion and supina-
tion (3,8,13). Surgical repair may be through an ante-
rior incision or using Boyd and Anderson’s 2-inci-
sion technique. The anterior approach, because of
extensive dissection ,may lead to radial and median
nerve palsy (9,16) whereas the Boyd and Anderson
approach has been associated with heterotopic ossi-
fication and synostosis (9). Over the time, the ante-
rior approach with minimal dissection is becoming
more popular. As far as chronic rupture is con-
cerned, surgery becomes more complex. Primary
repair can still be carried out within 4 to 6 weeks of
injury (15), as was the case in the three patients in
our study ; proximal mobilisation of the tendon
was however necessary in one. As far as the use of
the endobutton is concerned, it has been used in the
past. Our technique differs from others in that we
did minimal sharp dissection, thus minimising the
risk of neurological injury. We did not roughen the
bony cortex nor made any trough into it, in order to
limit the possibility of radioulnar synostosis. We

also did not insert the tendon end in the bone ; it
was anatomically placed at the radial tuberosity.
We drilled only one hole in the radial tuberosity
thus limiting the chances of injury to the posterior
interosseous nerve and radioulnar synostosis.

For cases where primary repair cannot be done,
various grafts have been described, which include
fascia lata (8), semitendinosus (7), double looped
flexor carpi radialis (10) and tendo Achilles allo-
graft (15).

This study reports surgical outcomes in a small
cohort of patients. We need more patients to prop-
erly assess this technique and its outcome. We
believe rupture of the distal end of the biceps is a
surgical condition, unlike rupture of its proximal
end. Surgery restores the strength and endurance of
the elbow even in chronic cases. Conservative treat-
ment should only be considered for those who are
either not fit for surgery or sedentary workers who
do not require biceps strength.

Acknowledgement to Ms Sarah McGrory, graph-
ic designer, Birmingham Heartlands & Solihull
(Teaching) Hospital.
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