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Shoulder injuries in athletes

Disorder of the long head of the biceps tendon
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ABSTRACT

This paper focuses on biceps injuries in shoulder surgery.
This topic is currently of great interest, and there has
been much discussion about diagnosis, treatment and
prevention. Biceps tendon pathology exists in many
forms and is frequently associated with other shoulder
disorders. These facts must be taken into consideration
in the evaluation and treatment of patients with long
head of the biceps pathology. There is much controversy
about the long head of the biceps tendon (LHBT). The
clinical significance to shoulder function, diagnosis and
treatment are still a source of debate. The purpose

of this review is to discuss the anatomy, function,
pathology, clinical manifestation, physical examination,
imaging and treatment of disorders of the LHBT.

ANATOMY
The LHBT is a structure present in the gle-
nohumeral joint that originates from the glenoid
labrum and the supraglenoid tubercle. The ten-
don is an intra-articular structure but is extra-
synovial, being covered by a synovial sheath.
Anatomical studies have shown some variation
in the origin of this tendon.!”3 Many anatomi-
cal variations are described, including bifurcated
origin, absence of the tendon, adherence to the
supraspinatus tendon, an extra-articular segment
and the presence of vincula.*'?> These varia-
tions are related to the embryological develop-
ment of the tendon and may acquire pathological
significance.!®

The LHBT runs through the bicipital groove
and exits the intra-articular space. Just proximal
to the groove, the tendon is stabilised by the pul-
ley system. The superior glenohumeral ligament
and the coracohumeral ligament are the structures
that compose the pulley system. In the bicipital
groove the tendon is stabilised by the transverse
humeral ligament, which is formed by fibres from
the subscapularis and supraspinatus tendons.!*

The LHBT is vascularised by branches of the
suprascapular artery, the anterior humeral cir-
cumflex artery and the deep brachial artery.!® The
tendon innervations are provided by branches of
the musculocutaneous nerve.

FUNCTION
There is much controversy about the function
of the LHBT. Anatomical, biomechanical and
electromyographic studies have been designed to
determine the function of the LHBT. Two main
functions were attributed to the tendon: humeral
head depression and glenohumeral stabilisation.
The humeral head depressor function of the
LHBT was shown by biomechanical studies.
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The contraction of the biceps or the external
rotation of the arm provided superior stability
to the humeral head preventing superior migra-
tion.!'o 17 On the other hand, electromyographic
testing did not show muscle activity when the
elbow was kept immobilised. This may impli-
cate a more static than dynamic stabilisation
function of the LHBT.'® ¥ In patients with rotator
cuff tears increased biceps activity was shown.?’
Another biomechanical study showed that supe-
rior humeral head migration occurred during arm
elevation without biceps contraction. No migra-
tion was detected when the biceps was activated
during the arm elevation.?!

The LHBT is also related to anterior shoulder
stability. Detachment of the superior labrum and
biceps anchor cause an increased anterior and
inferior translation of the humeral head on the
glenohumeral joint, with more tension transmit-
ted to the inferior glenohumeral ligament in the
cocking position.??-28 In the unstable shoulder, the
contribution to anterior stabilisation is increased,
with greater electromyographic activity of the
biceps muscle in such individuals during throw-
ing motion.?#-26 Another study showed that load-
ing the LHBT significantly affected glenohumeral
rotational range of motion, translation and kine-
matics in athletes.?’

PATHLOGY

Biceps tendinopathy

Biceps tendonitis or tenosynovitis is the degen-
eration of the tendon itself or the tendon sheath.
It can be caused by attrition of the tendon in the
groove, which can present some abnormalities
such as osteophytes or a shallow and narrow
shape.?® 2% Primary tendonitis is an uncommon
pathology occurring in approximately 5% of all
cases of biceps tendinopathy.3¢

Another cause of tendonitis is the impingement
syndrome associated with rotator cuff pathology.
In a study of complete rotator cuff tears, Chen
et al! found that 76% of cuff tears had associ-
ated LHBT pathology. Gill et a/*> showed that in
85% of LHBT partial tears cuff pathology was
associated.

A chronic process of tenosynovitis can cause
tendon enlargement as a tendinosis process and
thickening of the tendon sheath (figure 1). This
can cause entrapment of the tendon within the
groove, with the intra-articular portion of the
tendon getting incarcerated in the joint. This con-
dition is similar to a trigger finger and has been
described as the ‘hourglass’ biceps.®3 The clinical
manifestation is pain and locking of the shoul-
der and is best treated with biceps tenotomy and
tenodesis.
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Figure 1

Biceps tendinopathy (>50%)—arthroscopic view.

Biceps instability

The pulley system is responsible for the stability of the tendon
as it transits from the intra-articular space into the bicipital
groove. It is formed by four structures: the coracohumeral liga-
ment, the superior glenohumeral ligament and fibres from the
subscapularis and supraspinatus tendons.34

A lesion of the pulley structure can be secondary to a trau-
matic event or to a degenerative process, associated with
rotator cuff pathology.39 3 After the pulley is torn, the LHBT
becomes unstable followed by alteration of the surrounding
tissues or the tendon itself.

Bennett¥ found that in 43% of superior labrum anterior—
posterior (SLAP) repairs there was pulley system damage.
Due to this strong association, the author suggested that this
structure should always be inspected when a SLAP repair is
performed.

Impingement of the coracoid can also produce subscapularis
tendon and LHBT pathology.?® In throwing athletes, the con-
tact of the pulley with the posterosuperior labrum in the late
cocking phase can damage the pulley.’

Biceps instability is frequently associated with rotator cuff
tears but may be present with no concomitant lesions.*’ The
dislocation over the subscapularis tendon has been described
in the past.*! More recently, dislocation under the subscapu-
laris was demonstrated, whereby the biceps tendon assumes
a medial intra-articular position or penetrates the substance of
the subscapularis.*>~#* A LHBT dislocation with an intact sub-
scapularis tendon implies damage of the rotator interval tis-
sue, including the coracohumeral and superior glenohumeral
ligaments.*

Biceps instability can produce mild migration of the LHBT
from the groove. This is considered a subluxation of the ten-
don. There is often some degree of subscapularis involvement
and the deeper surface of the LHBT is usually frayed. Walch et
al*s mentioned that subluxation has a different clinical mani-
festation when compared with total dislocation of the LHBT.
In subluxation patients pain was the most common symptom,
whereas in dislocated patients pseudoparalysis of the shoul-
der was more frequent because of the associated rotator cuff
pathology.

LHBT instability is best assessed during arthroscopy.
Lafosse et al’’ found 45% of LHBT instability in 200 patients
submitted to arthroscopic rotator cuff repair. In that series,
85% of the unstable tendons showed some degree of fraying.
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Traumatic lesions

Superior labrum anterior—posterior

The studies on the superior labrum gained strength in the 1980s
with the use of arthroscopy for the shoulder. Biomechanical
and electromyographic studies also contributed to a better
understanding of the pathology in this specific area.

Andrews et al*® in 1985 described superior labral pathology
in 73 throwers. Snyder et a/*’ coined the term ‘SLAP’” in 1990
and proposed a classification. Rodosky et a/?? and Pagnani
et al’® elucidated the importance of the biceps anchor in shoul-
der stability.

The SLAP aetiology is traumatic, occurring after repeti-
tive microtrauma or after a major trauma. Andrews et a/*®
and other authors considered the excessive tension on the
biceps anchor during the eccentric contraction of the biceps
muscle in the final phase of the throwing motion.?* %! Snyder
et al*® found that a fall on an outstretched hand was the major
trauma mechanism. This mechanism was confirmed in cadav-
eric studies.’> Morgan et al®® and other authors suggested that
the SLAP lesion is the result of a biomechanical disorder of the
shoulder, with posterior capsule contracture and scapular dys-
kinesia.?* Shepard et al®® suggested that there is a combination
of biomechanical factors and traumatic events as the aetiology
of SLAP lesions.

Regarding Snyder’s classification, type Il SLAP lesions result
in instability of the biceps anchor with the loss of throwing
performance. The suggested treatment is repair of the supe-
rior labrum with suture anchors. Because of possible post-
operative pain and stiffness after SLAP repair, some authors
have suggested biceps tenodesis instead of labral repair and
reported better results with this technique.”® Other authors
preferred conservative treatment of isolated SLAP II lesions
in patients older than 40 years who were not overhead ath-
letes.%” In type IV lesions, the LHBT is partly torn. When
the tear involves more than 25% of the tendon, tenodesis is
indicated.”®

SLAP lesions can be associated with partial articular
supraspinatus tears and paraglenoid cysts. These lesions
should be addressed if surgical treatment is performed.

Tendon ruptures

LHBT ruptures are commonly secondary to a degenerative
process associated with tendon instability and impinge-
ment syndromes. This rupture usually occurs within the
groove and a Popeye aspect of the biceps muscle is positive
(figure 2). In some cases, the presence of vincula, adhesion
or hypertrophy of the tendon can prevent distal migra-
tion and deformity.!> The proximal tendon stump that lies
intra-articular is a frequent cause of pain as it is compressed
between the humeral head and the glenoid.?® % This part of
the remaining tendon should be resected if a surgical proce-
dure is indicated.

In some patients the rupture occurs in the musculotendinous
junction or within the muscle belly.6! ¢ In patients with ana-
bolic steroid abuse this rupture can be located at the tendon-—
labrum junction.%?

CLINICAL MANIFESTATION AND

PHYSICAL EXAMINATION

Patients with biceps pathology often describe anterior shoul-
der pain located in the bicipital groove. The symptoms may
be difficult to distinguish from associated shoulder pathology,
especially rotator cuff disease. A complete examination should

BrJ Sports Med 2010;44:347-354. doi:10.1136/bjsm.2009.064139
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Figure 2 Popeye sign.

be performed with special attention to the rotator cuff tendons
and SLAP lesion.

Palpation along the bicipital groove is usually tender. Special
tests such as Yergason’s and Speed’s tests (figures 3-5) can
be performed, but the specificity of these provocative tests is
somewhat limited.* %% These tests are not good tools to eval-
uate SLAP lesions.% Lafosse et al*’ found that preoperatively
performed O’Brien (figure 6) and Speed’s tests did not corre-
late with intraoperatively observed pathology and rotator cuff
symptoms overlap biceps manifestations, making the evalua-
tion difficult.

Biceps instability tests can be performed with palpation of the
tendon in the groove and rotation of the arm in different degrees
of abduction. A palpable clunk may indicate LHBT instability.

IMAGING

The radiographic evaluation consists of regular views for the
glenohumeral joint, acromioclavicular joint and impingement
syndrome. Plain films are normal in primary tendinopathy.
Special views for the visualisation of the bicipital groove can be
used.%” %8 These views may demonstrate the presence of spurs in
the groove, which can be a cause of secondary tendinopathy.

Ultrasonography allows a dynamic evaluation of the biceps
tendon and rotator cuff. Armstrong e a/* found 100% speci-
ficity and 96% sensitivity for subluxation and dislocation of
the LHBT. The technique also detected all ruptures but was
not reliable for the detection of intra-articular partial thickness
tears. The cost effectiveness and patient tolerance are advan-
tages of this method.

Magnetic resonance imaging is a good tool. It is a non-in-
vasive method that provides detailed images. It permits the
evaluation of the LHBT and superior labrum, as well the rota-
tor cuff. It allows the diagnosis of subluxation, dislocation,

BrJ Sports Med 2010;44:347-354. doi:10.1136/bjsm.2009.064139
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Figure 3 Yergason test.

b~
P

Figure 4 Yergason test.

Figure 5

Speed test.
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Figure 7 Magnetic resonance image showing subscapular rupture
and biceps dislocation.

ruptures and tendinopathy. Intra-articular contrast can be
added in selected patients.”? It is probably the best tool avail-
able but it is an expensive examination and not well tolerated
by some patients (figure 7).

Arthroscopy is the gold standard technique for diagnosis
and also allows the correct treatment. It permits the eval-
uation of the tendon from the origin to the intertubercular
portion.?® It is also possible to evaluate the pulley system
and tendon stability.”? Surrounding structures can also be
inspected with direct view and palpation. Arthroscopic stud-
ies reveal direct signs of biceps pathology. The chondromala-
cia or depression on the humeral head close to the biciptal
groove is related to biceps instability.”? 73 This technique is
also the best tool to describe the hourglass biceps as men-
tioned by Boileau et al.3?

CONSERVATIVE TREATMENT
This modality of treatment is indicated for primary ten-
dinopathy or in older or inactive patients with secondary
pathology.3074
Conservative treatmentis based onrest, medications and phys-
ical therapy. Athletes must go through a complete rehabilitation
protocol including strengthening of the periscapular muscles.”
Patients with chronic pain due to biceps tendinopathy may
present with spontaneous rupture of the tendon. This event
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usually relieves the painful condition. In older individuals the
cosmetic deformity that might result is not an important issue.
Supination and elbow flexion strength deficit may be approxi-
mately 10-21% and may not be noticed by the inactive popu-
lation. Comparative studies did not show benefit for tenodesis
in this population.® In an active population biceps tenodesis is
indicated.

SURGICAL TREATMENT

The operative treatment for LHBT disorders is focused on the
biceps and associated pathology. Important factors such as age,
level of activity, sports participation, occupation and type of
injury must be considered. Surgical options are synovectomy
and tendon debridement, repair of partial tears, tenotomy and
tenodesis.

Debridement is an option for patients with superficial fray-
ing of the tendon without associated disorders in the shoulder.
The diseased tissue is resected and it should not compromise
more than 25-50% of the tendon.”® This procedure should be
chosen for a very selected population because of the risk of
recurrence of the symptoms.

Another option for primary tendinopathy is tendon decom-
pression with synovectomy and tenosynovial release.”” This
procedure may not be possible for all areas of the pathological
tendon, especially the intertubercular segment, and symptoms
may persist.

Acute biceps rupture may occur in the older population with
a chronic history of pain in the shoulder (figure 8) or in a youn-
ger and active population with overuse syndromes (figure 9).
These populations should be differentiated and treated dif-
ferently. The deformity is usually not an important aspect
in older patients and may not occur in chronic processes. In
younger individuals, the deformity may play a more impor-
tant role. Strength loss and cramping may not be noticed by
less active individuals. Therefore, conservative treatment is
indicated in older patients and surgical treatment is performed
in younger and more active patients.5® Biceps tenodesis is the
surgical option of choice and all possible associated lesions
must be evaluated (figures 10 and 11).

It is also important to address the intra-articular proximal
tendon stump, as it can impinge between the humeral head
and glenoid, producing pain and chondral erosion. Richards
and Burkhart’® described an arthroscopic technique for repair
of a retracted LHBT rupture. The tendon is retrieved and
passed retrograde through its anatomical tract, beneath the
pectoralis major and tenodesis is performed in the upper part
of the bicipital groove.

Reconstruction of the damaged pulley was proposed by
some authors for the treatment of biceps instability.”? 8°
Bennett’? described an arthroscopic technique that consists
of reconstruction of the normal stabilisation structures in the
groove, including the subscapularis and supraspinatus ten-
dons. Debridement of the frayed biceps tendon is performed
if necessary. The technique was considered efficient by the
author and decreased the symptoms of biceps inflammation
and subluxation in the majority of cases in his cohort. Maier
et al®! considered stabilisation of the LHBT in young patients
with traumatic subscapularis tears.

In patients with intense tendinopathy and gross instability,
biceps tenotomy or tenodesis are the treatment options. There is
much controversy about this issue. Regardless of the procedure
chosen, the associated pathology should always be addressed.

Biceps tenotomy is a simple procedure that requires no
immobilisation and a short period of rehabilitation when

BrJ Sports Med 2010;44:347-354. doi:10.1136/bjsm.2009.064139
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Figure 8 Acute Popeye sign in older patient.

Figure 9 Exact moment of a boxer having proximal biceps injury of
the right shoulder.

Figure 10 Open biceps tenodesis.

performed in isolation. The disadvantages are the residual
deformity, although not always present, weakness in supina-
tion and elbow flexion and sometimes pain or cramping when
performing heavy activities.

Distal migration of the LHBT after tenotomy may produce
the Popeye sign. Boileau et al®? found 62% of patients with this

BrJ Sports Med 2010;44:347-354. doi:10.1136/bjsm.2009.064139
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deformity after isolated tenotomy in patients with irreparable
rotator cuff tears. Kelly et a/%® mentioned 70% of deformity.
Patients with a chronic inflammatory process may develop ten-
don hypertrophy and flattening avoiding distal tendon migra-
tion. Adhesion in the groove and the presence of vincula may
also preclude the deformity.®* Loss of supination and elbow
flexion strength after biceps tenotomy has been described.3°-%”
In the less active population the deficits may not be noticed but
in athletes and active individuals this should be taken into con-
sideration. Pain and cramping during heavy activity may also
result after biceps tenotomy. Kelly et a/®3 found 38% of patients
complaining of soreness with resisted elbow flexion, although
the majority of patients were considered good results. Osbahr
et al®® found no difference in muscle spasms in the biceps when
comparing patients submitted to tenotomy or tenodesis.

The overall results for isolated biceps tenotomy are consid-
ered favourable by some authors. Gill et al®® reported improved
function and pain reduction after simple arthroscopic teno-
tomy. Walch et al®’ reported 87% improvement and satisfac-
tion in patients with irreparable rotator cuff tears. Tenotomy
should be considered in older patients with low demand
activities who are not concerned about a possible residual
deformity.? 90

Biceps tenodesis has been described to treat anterior
shoulder pain in the past. Isolated biceps tenodesis without
the subacromial space procedure was performed by some
surgeons.?8 7991

After Neer’s description of the impingement syndrome,
the focus changed to the subacromial space. Neer” found that
70% of patients who underwent acromioplasty had significant
bicipital pathology. Considering the biomechanical impor-
tance of the tendon, the author avoided biceps tenodesis. The
patients continued to experience anterior shoulder pain at
long-term follow-up and tenodesis became an important pro-
cedure during acromioplasty or rotator cuff repair.”® Neviaser
et aP* described the four-in-one procedure for impingement
syndrome and tenodesis was included. Walch et a’® men-
tioned the importance of opening the rotator interval to evalu-
ate biceps aspect and stability during rotator cuff repair.

The advantages of tenodesis are the maintenance of muscle
strength and cosmetic. The disadvantages are the necessity for
hardware in some techniques, a more complex procedure when
compared with tenotomy and a longer rehabilitation period.

Biceps tenodesis can be performed as an open or arthroscopic
procedure (figures 10 and 11), with soft tissue or bone fixation
and above or below the bicipital groove. A soft tissue procedure
consists of fixation of the biceps tendon to the subscapularis,
supraspinatus or conjoint tendons.’6-1%3 This is a simple tech-
nique with minimal technical challenge but depends entirely
on the integrity of the surrounding soft tissue.

The tenodesis can also be performed using hardware.
Suture anchors, interference screws, screw and washer and
bone tunnels are the fixation possibilities. Many biomechani-
cal studies comparing different tenodesis techniques have
been designed.!1%-116 Most of the studies show that the inter-
ference screw provides superior biomechanical properties with
respect to cyclic displacement and primary fixation strength,
which permits early rehabilitation.

The site of the tenodesis is controversial. Some authors
have shown good results with intertubercular tenodesis.3°
17 However, persistent tenderness after this procedure was
mentioned by other authors.!'® 1" This could be the result of
residual tenosynovitis after proximal tenodesis, with the dis-
eased tendon causing pain within the groove. A retrospective

104-109

351


http://bjsm.bmj.com/
http://group.bmj.com

Shoulder i

Downloaded from http://bjsm.bmj.com/ on September 16, 2016 - Published by group.bmj.com

es in athletes

Figure 11

Arthroscopic tenodesis using suture anchors.

study including 188 patients who underwent biceps tenodesis
showed that distal tenodesis techniques required fewer revi-
sion procedures when compared with proximal tenodesis.'?
Other authors suggest this site of fixation considering the
importance of removing most of the LHBT and its associated

tenosynovitis.
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