
Long Head of Biceps Tendon: Current 
Concepts and Controversies

Introduction
The intraarticular portion of long head 
of the biceps tendon (LHBT)is known 
to be frequently involved in association 
with other shoulder disorders such as 
rotator cuff pathology[1]. With the 
advent of arthroscopic management of 
the majority of soft tissue disorders of 
the shoulder, the LHBT has attracted 
much attention.  There is abundant 
literature defining various aspects of 
LHBT,with conflicting results, creating 
confusion for the clinician in its 
management[2]. The following review 
attempts to discuss elements of such 
controversies and the scope for future 
clinical studies.

Relevant Anatomy
The tendon is approximately 9 cm long 
and 5 mm–6 mm in diameter[3].LHBT 
has an intraarticular and an extraarticular 
part. After crossing the bicipital groove, 
it enters joint through the rotator 
interval and attaches onto supraglenoid 

tubercle. A zone of hypovascularityis 
found 1.2–3 cm from the tendon 
origin[4]. This zone of hypovascularity 
correlates with the portion of the tendon 
that starts intraarticularly and courses 
through the biceps pulley, ending near 
the proximal bicipital groove[4]. LHBT 
is more densely innervated with sensory 
fibers containing substance P and 
calcitonin gene-related peptide, both of 
which contribute to vasodilation, plasma 
extravasation, and pain 
transmission[5,6]. Besides, knowledge of 
basic anatomy, familiarity with normal 
variations is also essential for radiologists 
and clinicians. The obscure clinical 
symptoms of the shoulder can be 
inadvertently attributed to these 
congenital variations leading to 
treatment failure. Some of the common 
anatomical variations of the 
intraarticular portion of the LHBT 
include thecomplete absence of tendon, 
thepresence of a mesotendon, split 
biceps [7], and variable attachments 
onto the capsule[8].

Function
The exact function of LHBT is still a 
matter of debate. The 
understandingabout the role of LHBT in 
the shoulder has significantly altered the 

course of management of LHBT 
conditions.In1944, LHBT was 
considered a vestigial structure as an 
appendix of theshoulder [9]. Kumar et 
al., in 1989,demonstratedthat LHBT acts 
as an anterior and superior stabilizer of 
the glenohumeral joint [10]. Some 
authors believe that LHBT was more 
critical in rotator cuff-deficient shoulders 
than intact constructs. In 2010, it was 
postulated that LHBTfacilitates 
coordinated proprioceptive feedback 
and neuromuscular control[6]. Further, 
there are reports that congenital absence 
of biceps tendon might contribute to the 
shoulder instability[11].

Pathology
Tenosynovitis, tendinosis, delamination, 
pre-rupture,and rupture probably 
represent the natural history of 
progressive degeneration of the biceps 
[3]. Inflammatory changes can also 
result from instability,which can either 
be subluxation or dislocation. This can 
occur either medially or posterolaterally. 
Medial instability is associated with a 
subscapularis tear andposterolateral 
instability is associated with a 
supraspinatus tear. Complete LHB 
tendon dislocation is only seen 
medically, which can occur either 
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underneath or into the substance of the 
subscapularis tendon.

Clinical Findings
It is now well recognized that the LHBT 
pathology is a common culprit for 
anterior shoulder pain. Anterior 
shoulder pain may also be attributable to 
acromioclavicular joint pathology, 
subacromial impingement, coracoid 
impingement, or pathology of the rotator 
cuff[12]. Takahashi et al. have observed 
that after successful rotator cuff repair, 
the LHBT thickens over time with 
increased vascularity, potentially 
becoming a source of residual pain[13]. 
Thus, it is essential to clinically recognize 
beforehand and plan for potential 
intervention. Isolated LHBT conditions 
are uncommon and seen in active young 
patients. In older patients, it is frequently 
seen in association with rotator cuff 
pathology. The incidence is especially 
higher with large to massive cuff tears 
and with the involvement of 
subscapularis. Thus, clinical findings can 
be overlapping and confounding. 
Commonly performed test to diagnose 
LHBT involvement are Speed’s and 
Yergason test. The sensitivity, specificity, 
positive and negative predictive values 
were 32%, 75%, 50%, and 58% for 
Speed’s test and 43%, 79%, 60%, and 
65% for Yergason’s test, respectively, 
when clinical test results were compared 
with Arthroscopic findings[14]. 

Classifications
Various attempts have been made to 
define a universal classification system to 

maintain uniformity in 
reporting. Classifications have 
been based on histological 
findings, arthroscopic findings, 
theinvolvement of pulleys, and 
associated rotator cuff tears. 
Simplest among them is a 
typographical system: 
Supratubercular lesions, sulcus 
lesions, and lesions below the 
bicipital groove[15]. Recently, 
a more comprehensive 

classification based on arthroscopic 
observations has been proposed by 
Lafosseet al. [16]. It takes into account 
the direction and extent of instability, 
macroscopic lesions of LHBT, and 
concomitant lesions of supraspinatus 
and subscapularis.

Radiological Findings
Magnetic resonance imaging (MRI) and 
ultrasonography (US) are frequently 
employed to detect LHBT pathologies. 
It would be expected that a non-contrast 
enhanced MRI would be able to detect 
the LHBT pathologies accurately. 
However, Dubrow et al. observed that 
plain MRI of the shoulder is limited in 
detecting partial tears and complete 
ruptures of the intraarticular LHB 
tendon [17]. Surgeons may encounter 
pathologic lesions of the LHB tendon 
during arthroscopy that isnot visualized 
on pre-operative MRI. Armstrong et al. 
compared US findings with arthroscopy 
and noted that the US could reliably 
diagnose complete rupture, subluxation, 
or dislocation of the biceps tendon but 
are not reliable for detecting 
intraarticular partial-thickness tears [18]. 
Thus, a normal US do not guarantee a 
normal arthroscopic finding.

Management
Clinicians should have a high index of 
suspicion for biceps lesions in cuff tears, 
especially in long-standing cases and 
elderly patients. Both non-operative and 
operative approaches have been 
described with similar outcomes in the 

long term.

Non-operative
A trial of conservative management is 
suitable for isolated lesions which 
generally involve nonsteroidal anti-
inflammatorydrugs, activity 
modification, rest, and physiotherapy.

Surgical management
There is a lot of ambiguity among 
clinicians regarding the choice of surgery 
for biceps lesions due to conflicting 
evidence in the literature[2,19]. Most 
surgeons swing between tenotomy and 
tenodesis.
Surgical indications for LHBT include 
[2]:
• Partial tearing (>25% to 50% of the 
tendon diameter).
• Longitudinal tears that result in poor 
tendon gliding in the bicipital groove 
(symptomatic catching).
• Medial subluxation of the tendon.
• Disruption of the biceps sling.
• In the setting of a subscapularis tear.

Tenotomy
In the1990s, the analgesic effect of 
spontaneous rupture of biceps tendon 
was first described [20]. Now, surgical 
tenotomy of LHBT is increasing 
performed surgery along with cuff 
repairs. The conventional arthroscopic 
technique involves dividing the tendon 
near its insertion (usually by using a 
radiofrequency wand) and allowing the 
tendon to retract out of the joint. An 
alternate technique for tenotomy was 
described by Bradbury et al. that involve 
releasing LHBT along with a portion of 
the superior labrum [21]. This 
technique produces a T-shaped structure 
at the proximal part of the tendon, which 
may potentially get entrapped within the 
bicipital groove and results in lesser 
chances of developing Popeye deformity.

Tenodesis
In a systematic review, it was observed 
that the indications used for LHBT 

www.jkoaonline.comMadi S S et al

4| Journal of Karnataka Orthopaedic Association  Volume 6  Issue 2  May-Aug 2018  age 3-6 | | | | P

Tenotomy Tenodesis

Current 

Recommendation 

in

Elderly, low demand Young, physically active

Advantages

Quick, easy to perform, 

significant pain 

improvement

Avoids residual cramping 

pain and Popeye 

deformity. Restores 

supination strength.

Disadvantages

Residual cramping pain, 

Popeye deformity. 

Decreased supination 

strength

Longer operating time, risk 

of re-tear, fracture at site 

of tenodesis

Table 1: Comparing the pros and cons of LHBT Tenotomy versus Tenodesis



tenodesis are inconsistently reported 
[22]. The most common indications 
include LHB tearing, instability, and 
tenosynovitis. Less common indications 
include SLAP tears, subjective shoulder 
pain, as an adjunct to shoulder 
arthroplasty, surgeon’s preference, 
younger age, cosmetic concerns, and 
failed conservative management. The 
choice of  location for tenodesis, 
techniques of anchoring, and open 
versus arthroscopic have all been a 
matter of debate with no clear consensus. 
A variety of reattachments sites have 
been described, namely fixation to the 
lesser tuberosity, coracoid, and bicipital 
groove; suture fixation to the transverse 
humeral ligament, short head of the 
biceps, or pectoralis major tendon; or by 
a bone tunnel in a subpectoral location 
[2]. Among all locations, the distal 
tenodesis (subpectoral region) has better 
outcomes and a lower rate of 
complications [22].Although 
arthroscopic tenodesis remains a popular 
choice among US surgeons [23], a 
systematic review has observed that 
Arthroscopic versus open tenodesis has 
similar outcomes in most patients [24]. 
The pros and cons of tenotomy versus 
tenodesis are listed in Table 1.

Controversies in Current Evidence
Are there any other “factors” that can 
be identified - variable results?
Few recent studies that have compared 
the functional outcomes of combined 
LHBT surgery with cuff repairs have 
demonstrated conflicting results to 
conventional beliefs. Gialanella et al. 
observed that concomitant biceps 
tendon surgery negatively affects 
functional outcome of patients who 
underwent rotator cuff repair and is an 
important determinant of shoulder 
functionality in the first six months post-
surgery [25]. Large scale population 
based studies are needed to prove or 
refute these contradictory results. Other 
variables such as repair integrity, fatty 
degeneration of muscles, or tendon 

quality should also be well defined and 
considered on the outcome.

Is the surgery for LHBT an overkill? 
are we back to square one?
Kukkonen et al. compared the effects of 
cuff repair with (tenotomy and 
tenodesis) and without biceps surgery 
[1]. They observed that biceps surgery 
did not impair the final clinical treatment 
outcome at one year as compared to no 
procedure. There is a need for drafting 
the guidelines for indications,if any, for 
biceps surgery with cuff tears, as long-
term results have shown comparable 
functional outcomes.

Scope for Future Studies
Is there a “golden period” in the 
management of LHBT pathology 
associated with cuff tear?
Chen et al. observed that all chronic (>3 
months) rotator cuff tears were 
associated with biceps tendon pathology 
[26]. This supports the theory that 
LHBT acts as a functional compensation 
to cuff tears (especially large to massive 
tears) and over time, with an increase in 
the load alters the properties of the 
tendon resulting in various degrees of 
pathology. In the future, randomized 
control study models are needed to 
compare the effects of early versus late 
cuff repair on LHBT pathology.

Does repair of cuff tear help in 
resolving the pathology of LHBT? 
Peltz et al. in a rat model, studied on 
biceps tendon properties in the presence 
of cuff tear over time [27]. They 
observed that the histological, 
compositional, organizational, and 
mechanical properties of biceps tendon 
worsened initially, but recovered over 
time. They concluded that earlier repair 
of one or more of the rotator cuff 
tendons might lead totheir solved 
pathology of the LHBT.More clinical 
studies are needed to validate these 
changes in LHBT, after successful cuff 
repair,with biceps specific clinical 

outcome scores, radiography,and 
histopathology.

Role of biologics?
Moon et al. compared the effects of 
platelet-rich plasma (PRP) and 
prolotherapy for shoulder pain and 
dysfunction related to symptomatic 
refractory biceps tendinopathy [28]. 
They observed that both PRP and 
prolotherapy could be effective, but, 
PRP treatment is more reliable for 
maintaining effective results.Variable 
degree of success has been achieved with 
the biologics (PRP) in the management 
of tendinopathies. Its application in the 
LHBT pathology especially in 
association with cuff tears remains 
unexplored territory.

Conclusions
Despite a plethora of studies on LHBT, 
there is a limited consensus among 
clinicians in the management of LHBT 
conditions. However, the following 
inferences can be drawn from the 
existing literature:
• Patients presenting with symptomatic 
LHB tendon lesions must be thoroughly 
evaluated for other concomitant 
shoulder pathology and vice versa.
• Clinical tests and radiology have 
limitations in detecting the condition, 
nevertheless important aspects of 
evaluation.
• Arthroscopy can be considered as gold 
standard to identify LHB tendon 
pathology, as MRIs can miss partial tear 
lesions.
• Non-operative management is an 
acceptable form of treatment in both 
isolated tendinitis and in association 
with rotator cuff tears. 
• No “all or none approach”: Clinical 
decision for surgical intervention should 
be tailored to individuals, their 
expectations, and physical needs.
• It is likely to encounter some degree of 
LHBT pathology when addressing 
rotator cuff tears. Thus, it is desirable to 
have an informed consent beforehand 
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