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ABSTRACT

Early operative repair is the currently
accepted treatment of distal biceps
rupture. However, we describe 6
patients (with 7 ruptures), 5 of whom
are in the armed forces with distal
biceps tendon ruptures who, as a result
of delays in presentation, were treated
non-operatively. The subsequent clini-
cal success of these patients (with three
excellent, three good and one poor
result), has led us to question whether
the role of non-operative treatment has
been underestimated within the ortho-
paedic, military and sports medicine
literature. The more rapid rehabilita-
tion of conservatively treated ruptures
may well have implications for treat-
ment of armed forces personnel.

Introduction

Rupture of the distal biceps tendon is rare
accounting for 3% of all biceps tendon rup-
tures (96% long head and <1% short head)
(1). The condition has been reported as
early as 1843 (2) and the first description of
an operative repair was by Acquaviva in
1898 (3).

Historically, the treatment of distal biceps
ruptures had been conservative with early
reports suggesting good function and early
return to work (4, 5). In the last 30 years,
however, the literature almost universally
advises operative intervention for the acute
rupture. The quoted rationale is that there is
a loss of power in elbow flexion of about 20-
30% and 40-50% in forearm supination
(5,6,7). The aims of this paper are to
describe our own relatively successful expe-
rience with non-operative management of
this condition, to review the investigative
and treatment options, suggest possible rea-
sons for successful outcome in non-opera-
tively treated patients, and to suggest that
the faster rehabilitation of non-operative
treatment may have a bearing on the treat-
ment of military personnel in the future
especially where there is a delay in presenta-
tion of the rupture.

Relevant Anatomy

The biceps muscle originates from two
heads from the supraglenoid tubercle of the
scapular and the coracoid process, although
there may be a third or even a fourth acces-
sory origin from the shaft of the humerus
(14,15,16). The two heads join to form a

muscle belly and the distal tendon rotates
90° to insert into the radial tuberosity. It is
innervated by the musculocutaneous nerve
(C5,6,7) which continues to form the later-
al cutaneous nerve of the forearm. A broad
aponeurosis known as the lacertus fibrosus
(or bicipital fascia) arises from the medial
side of the distal tendon. This aponeurotic
band of fibres radiates from the biceps ten-
don to form a triangular band passing to the
ulna and merges into the deep fascia aiding
in the supination of the forearm. Currently
there is no effective way to image the lacer-
tus fibrosus (even with MRI), but whether
this is disrupted may have a bearing on ten-
don migration at the time of injury and
potential recovery if the rupture is treated
non-operatively.

Fig 1. Normal Biceps MRI: Tendon indicated as it passes
anterior to elbow joint.

Clinical Features

Distal biceps rupture is relatively rare with
an incidence of approximately 1/100,000
(8). The patient is almost always male
though there have been case reports of
women with distal biceps ruptures (9). The
injury normally occurs during contraction of
the biceps with an eccentric extension force
overloading the distal tendon. It commonly
occurs in the dominant arm and the typical
age for rupture is between 40 and 60 years
old (10). This forced hyperextension against
a contracting biceps tendon often occurs
during sports or during accidents at work. In
the sporting context this can be seen during
a mistimed rugby tackle or judo throw,
whilst in the workplace it often occurs when
trying to transfer heavy weights or loads,
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which slip or fall. Patients describe a ‘pop’ or
a bang in the anterior of the elbow with
immediate pain and loss of function. There
is extensive bruising that becomes more
obvious over the first few days. Elbow flex-
ion is still possible using brachialis and the
two extensor carpi radialis muscles — all of
which take origin above the elbow.

Examination reveals tenderness and
swelling and bruising. The significance of an
intact lacertus fibrosus may be that it does
not allow the muscle belly to migrate proxi-
mally with subsequent reattachment often to
brachialis. But despite its apparent integrity
there will always be a difference in the
appearance of the two biceps muscle bellies
with comparative testing against resistance.
In rare cases the distal end of the ruptured
tendon may be palpable.

Diagnosis of a ruptured distal biceps is
predominantly a clinical observation. A good
history and examination is vital. Imaging is
not always considered necessary in the diag-
nosis of an acute traumatic rupture.
However, it may be helpful in quantifying
proximal migration of the distal tendon and
by implication the integrity of the lacertus
fibrosus. It is also helpful when dealing with
chronic or partial ruptures or where the
diagnosis is in doubt.
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graded into ‘excellent’, ‘good’ or ‘poor’.
Excellent was defined as full return to
work and sporting activities with no pain.
Good was defined as full return to activi-
ties but with some pain or discomfort on
maximal exertion. Poor was defined as
being symptomatic during activities of
daily living.

Of the seven ruptures, only one (Case
3a) had a poor result with conservative
management. His symptoms were alleviat-
ed with an operation at 1-year post injury
to decompress his musculocutaneous
nerve. This patient, who had bilateral rup-
tures, had a good result on the other side.
Three patients had an excellent result with
return to full sporting activities. Two of
these were able to return to rock climbing
and hang gliding - Cases 2 and 4 respec-
tively.

The final 2 patients did well with full
return to normal daily activities and exer-
cise. They reported no pain, but did report
some weakness on prolonged hard physical
exertion on repeated flexion and especially
supination of the affected arm. The five
military patients were able to continue
with their military careers at the same level
and were back to full active duty within 3
months from time of presentation.

Table 1. Summary of patient injuries and delays in presentation * from injury to last follow up visit.

Six consecutive patients were seen with
delayed presentation of the rupture of the
distal biceps and were managed non-oper-
atively. One patient had bilateral ruptures.
The average age was 50.2 years (37-62yrs).
All were male. The delay in presentation
ranged between 6 weeks and 2 years (aver-
age 8 months). Average follow up was 14
months post injury. The delays were often
due to the patient not realising the impor-
tance of the injury, putting it down to a
‘muscle strain’. As the patients were still
able to flex the elbow and gain reasonable
function after a few weeks they often
wished to avoid seeing the medical team
and often trained under the guidance of
their PTIs (physical training instructors)
or on their own. There may well have been
an element of wishing to avoid being med-
ically downgraded.

The ruptured biceps at follow-up were

CASE | AGE AETIOLOGY DELAY IN FOLLOW-UP OUTCOME
/SIDE PRESENTATION (MONTHS)*
(MONTHS)
1 54/R Full ext. with weight 4 7 Excellent
2 47/L Rockclimbing 12 24 Excellent
3a 37/R Rugby tackle 12 24 Poor
3b 37/L Lifting tyre 6 12 Good
4 58/L Lifting heavy weight 1'/2 5 Excellent
5 43/R Rugby tackle 1Y/ Good
6 62/R Gardening accident 3 6 Good
Case Histories Discussion

The physical activities encountered in the
armed forces predispose to distal biceps
tendon rupture. Paratroopers are particu-
larly at risk when their arm gets caught up
in the static line upon exit from the aircraft
(11), the shoulder becomes abducted and
extended and the bent forearm is forcibly
extended against the line.

Military personnel are known to smoke
more than the general population and
according to Safran ez al. smokers are about
7.5 times as likely to rupture their biceps as
non-smokers (12). The use of steroids in
weight lifters has also been implicated in
biceps ruptures (13) but probably has little
bearing upon the armed services.

McMaster noted that tendons tend to fail
at their insertion sites rather than at their
musculo-tendinous junction (17). In ten-
dons that rupture with an intact lacertus
fibrosus, there has been noted to be less
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proximal migration of the tendon and this
may be why a sub-group of patients do bet-
ter than expected with conservative man-
agement.

Rupture of the distal biceps tendon is pre-
dominantly a clinical diagnosis, but both
MRI and ultrasound have a place in the
investigation of this injury (Figure 2).

Distal end
Biceps tendon

Brachialis

Fig 2. MRI ruptured biceps tendon.

MRI scans have been shown to be sensi-
tive and specific for tears of the distal biceps
rupture. When there is no doubt about the
diagnosis clinically, some have argued that
MRI is unnecessary (18). However, it is
useful to distinguish between partial rup-
tures, which can have an insidious onset,
and full ruptures, (19) as well as excluding
other serious pathologies which may pres-
ent with pain and swelling in the antecubital
fossa (20). These include sarcomas, hae-
mangiomas and aneurysms as well as other
soft tissue tumours that may mimic biceps
ruptures - the converse may also occur (21).
In the future it may be possible to image the
lacertus fibrosus, which if intact could have
a potential bearing on the success or failure
of any proposed non-operative manage-
ment.

Ultrasound has been shown to be a rea-
sonable alternative to MRI in experienced
hands (22). It is cheaper than MRI and can
be used to differentiate ruptures from other
pathologies and is generally sensitive
enough to differentiate partial from full
tears (23) in the hands of and experienced
musculoskeletal radiologist. Some argue
that ultrasound should be the first choice
investigation in a traumatic rupture (24,
25).

There are only three papers in the litera-
ture that directly compare operative and
non-operative management and are widely
quoted as evidence to support operative

Ruptured Distal Biceps

intervention. All three are small retrospec-
tive studies where the non-operatively man-
aged cases were self-selecting due to delays
in presentation. Baker (6) described 13
patients only three of whom were treated
conservatively. Kragh ez al (26), examined
operative versus non-operative results in
injured paratroopers and found better
results (supination power) in the operative
group. There were only 3 patients in the
non-operative group and 9 in the surgical
group — the operative group were followed
up an average of 2.2years later while the
non-operative group were followed up 11
years later. Morrey (7) compared 6 operat-
ed patients to 3 conservatively managed
cases in a biomechanical study. There are no
prospective comparisons of the two man-
agement strategies for primary ruptures and
none at all examining delayed ruptures.

Surgical repair is far more heavily repre-
sented in the literature than conservative
treatments. Since Boyd and Anderson’s
classic 1961 paper on the two-incision tech-
nique to fix distal biceps rupture (27), there
have been muscle-splitting adaptations, sin-
gle incision techniques, and variations in
anchor devices such as endobuttons and
mitek sutures. There are also variations in
the use of brachialis, fascia lata, flexor carpi
radialis or Achilles tendon allograft to aug-
ment the repair. (28-38).

Surgery is associated with significant
complications such as posterior inter-
osseous nerve palsy, radio-ulna synostosis,
infection, bleeding, re-rupture, loss of rota-
tion and heterotopic ossification (39),
which can be as disabling as the original
injury. Post-op rehabilitation regimes after
operative repair are normally cautious —
especially if there is delay in presentation.
After a delayed repair we would not expect
servicemen to return to full active duties
before 6 months.

The implication of our small series is that
in patients where there is a delay in presen-
tation of the rupture, non-operative man-
agement may do better than the literature
would suggest and have faster rehabilitation
and return to work. We accept that this
assumption can be criticised as the numbers
are small, the study retrospective without a
comparable group of surgically treated
patients and the patients were self-selected
by delayed presentation. It might be argued
that the patients would have done even bet-
ter if we had elected to operatively inter-
vene.

While there is no doubt that good results
can be obtained surgically for ruptured dis-
tal biceps tendons, the weight of evidence
for poor results with non-operative treat-
ments is sparse. In the future, it may well be
possible to identify a group of patients with
a ruptured tendon and an intact lacertus
fibrosus who may do well with conservative
management. Faster rehabilitation of non-
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operatively treated ruptures may be of
greater significance the military personnel
when there is a delay in presentation.

Conclusion

Distal biceps tendon ruptures are serious
injuries. If treated operatively they need
extensive rehabilitation and it can be as
much as 6 months before military personnel
can return to full active service. Recent evi-
dence in which non-operative treatment
compares badly with operative treatments is
weak and needs further research. Our expe-
rience suggests that in cases where there has
been a delay in presentation of the ruptured
distal biceps; there may be a role for consid-
ering non-operative treatment.
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