
the superior labrum and supraglenoid tubercle of the scapula. 
However, the exact site of tendon origin presents several anatomic 
variations with more than 50% being from the posterior labrum 
but with unknown clinical relevance[1]. Normal variations of the 
anterosuperior labrum must be distinguished from pathologic 
conditions of the biceps anchor[2]. These mainly include a sublabral 
foramen, a sublabral foramen with a cord-like middle glenohumeral 
ligament and an absent anterosuperior labrum with a cord-like middle 
glenohumeral ligament (Buford complex)[3] (Figure 1).
    The LHBT is divided in an intra-articular and an extra-articular 
portion, its normal diameter is about 5-6 mm and the total length 
approximately 9 cm[4]. However, newer published data show that 
its length is dependent on the humeral head size[5]. The LHBT exits 
the glenohumeral joint through the rotator interval and enters into 
the bicipital groove where it is held in place by the biceps reflection 
pulley or sling proximally and the pectoralis major distally. The 
biceps pulley consists of fibers of the subscapularis and supraspinatus 
tendons, the coracohumeral ligament (CHL) and the superior 
glenohumeral ligament (SGHL)[6-8] (Figure 2).
    The blood supply of the tendon is mainly from branches of the 
brachial artery from the musculotendinous side and osteotendinous 
derived vessels from the insertion side. There is a consistent 
hypovascular area 1.2 to 3 cm from the tendon origin possibly 
explaining the susceptibility of this area to degenerative lesions[9]. 
The anterior superficial part of the tendon is better vascularized 
whereas the lateral, posterior and medial side especially the part of 
the tendon adjacent to bone appears avascular[10]. In addition a large 
network of sensory sympathetic fibers innervates mainly the tendon 
origin and may play a significant role in the pathogenesis of shoulder 
pain[11]. 

FUNCTION
Despite numerous cadaveric biomechanical, EMG, in vivo 
biomechanical and experimental studies the actual functional role of 
LHBT remains controversial[4].
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ABSTRACT
The tendon of the long head of the biceps is commonly involved in 
complex pathology of the glenohumeral joint, producing anterior 
shoulder pain and dysfunction. The lesions are classified according to 
their location and to whether they are combined with a rotator cuff tears 
or not. In this article we present the anatomy and function of the long 
head of biceps tendon and through an extensive review of the literature 
we report on the latest trends in the management of it’s pathology 
ranging from non-operative to the most novel arthroscopic techniques.
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ANATOMY
The tendon of the long head of biceps (LHBT) arises from 
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Traditional knowledge from cadaveric shoulders is that the long head 
of the biceps presses the humeral head against the glenoid especially 
during abduction, contributes to stability of the glenohumeral joint in 
all directions or can either restrict or facilitate axial humeral rotation 
depending on the degree of glenohumeral elevation[4,12]. However, it 
is not known whether the applied loads during these studies resemble 
the natural forces on the LHBT and inevitably cannot confirm the in 
vivo role of the tendon[4]. 
    In addition, EMG studies of the function of the Long Head of 
Biceps (LHB) reported contradictory results. Sakurai et al suggested 
that the LHB muscle acts as an anterior stabilizer of the humeral 
head and is active during all shoulder motions[13]. On the other hand 
other researchers found that the LHB cannot actively stabilize the 
shoulder[14] and any active role is constrained in achieving tension 
with elbow and forearm activity[15]. 
    Even in-vivo studies that supported the role of head depressor, 
were unable to provide high quality reliable data about LHBT 
function[4,16,17]. Furthermore, recent rat models showed that laceration 
of the LHBT in massive rotator cuff tears resulted in better shoulder 
function and less joint destruction, putting in question its role as head 
depressor[18].
    In conclusion it appears that the LHBT acts as a weak active 
and static head depressor when it is anatomically positioned. The 
dynamic role of the biceps at the shoulder is difficult to evaluate in a 
biomechanical setting since it is affected by the associated function 
of the elbow.
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trauma[2]. Habermeyer and Walch have offered a comprehensive 
classification of the biceps tendon lesions according to the anatomic 
location and the surrounding shoulder pathology[21] (Table 1).

Table 1 Habermeyer and Walch Classification of Biceps Lesions.
I. Origin Lesions

II Interval Lesions

III Associated 
with Rotator Cuff 
Tears (RCT)

SLAP Lesions
A. Biceps Tendinitis
B. Isolated Ruptures
C. Subluxation
    Type I: Superior
    Type II: At the groove
    Type III: Malunion- Nonunion Lesser Tuberosity
A. Tendinitis
B. Dislocation
    Type IA:Extra-articular with partial subscapularis tear
    Type IB: Extra-articular with an intact subscapularis
    Type II: Intra-articular
C. Subluxation with RCT
D. LHBT rupture with RCT

Figure 1 Cord-like middle glenohumeral ligament (Asterisk) without tissue 
at the anterosuperior labrum.

Figure 2 Arthroscopic image of the biceps tendon pulley. Fibers of the 
subscapularis (asterisk) and supraspinatus (SS) tendons and the superior 
glenohumeral ligament (SGHL) are shown.

BICEPS TENDON INJURIES 
In the early 1950s and 60s primary biceps tendinitis was a common 
diagnosis in almost all painful shoulders in both younger and older 
patients’ cases[19]. However, nowadays it is generally accepted that biceps 
lesions are strongly related to concomitant glenohumeral pathology as 
rotator cuff tears[20] or are result of direct injury or repetitive overhead 

A. ORIGIN LESIONS
Origin lesions affect the biceps anchor and include mainly SLAP 
(Superior Labrum Anterior Posterior) Lesions and the complicated 
pathology of throwers’ shoulder.

SLAP LESIONS
Despite tears of the superior part of the labrum were first described 
in overhead athletes in 1985[22], accurate arthroscopic evaluation and 
classification of these injuries were performed by Snyder et al in 
1990[23]. 

Classification
The following four major variants were initially described (Figure 3). 

Figure 3 The four major variants of SLAP initially described by Snyder. 
(Permission Licence from Elsevier 3452920049505).

    Type I: Intact labrum and biceps anchor but labral fraying and 
degeneration are present. It is commonly seen in middle-aged patients 
with concomitant rotator cuff tears. 
    Type II: Full detachment of the labrum and of the biceps anchor 
from the glenoid. It is important the differential diagnosis from the 
normal meniscoid appearance of the labrum. Also Type II lesions 
can be identified anteriorly, posteriorly or combined anterior and 
posterior to the biceps anchor. 
    Type III: Bucket-handle tear of the labrum with intact biceps 



148© 2014 ACT. All rights reserved.

Boutsiadis A et al. Biceps Tendon Lesions

tendon anchor. 
    Type IV: Bucket-handle tears of the labrum but with extension to 
the biceps anchor. 
    Maffet and co-workers have expanded previous classification with 
3 more types[24].
    Type V: Type II SLAP with concomitant Bankart lesion
    Type VI: Separation of the biceps anchor with unstable flap tear
   Type VII: SLAP II lesions that extend anteriorly beneath the 
middle glenohumeral ligament.
    Finally, Nord and Ryu completed SLAP lesions classification with 
three more types[25].
    Type VIII: Extension of the SLAP lesion at the posterior labrum 
until 6 O’ clock.
    Type IX: 360o glenoid “pan-labral” injury.
    Type X: Type II SLAP with concomitant reverse Bankart Lesion. 

Pathogenesis-Diagnosis
Regarding the pathogenesis of SLAP lesions two main types of 
mechanisms have been proposed; acute or repetitive overuse injuries. 
Direct trauma including compression, forceful traction or even 
anterior shoulder dislocation or subluxation can result in SLAP 
lesions. On the other hand the repetitive overhead microtrauma can 
lead to the unique entity of “The Disabled Throwing Shoulder”[26]. 
It is well known that the overhead athletes have increased external 
rotation, decreased glenohumeral internal rotation (GIRD) [11o-18o], 
anterior capsuloligamentous laxity and posterior capsular contraction, 
resulting in postero-superior migration of the humeral head during 
the cocking position[27] (Figure 4). The late cocking phase of throwing 
is responsible for biceps root strain and possible tear in overhead 
athletes. Additional repetitive internal impingement in throwers and 
a “peel-back” phenomenon, that Burkhart reported, contributes to the 
pathology of this lesion[26].

    The history of patients with SLAP lesions can be quite variable 
and despite careful clinical examination the majotiry of even recently 
proposed tests lacks of sensitivity and specificity leading to confusing 
results[28]. The most important clinical finding is localized pain that 
usually radiates to the anterior-lateral aspect of the humerus. In 
addition, pain on external rotation or late cocking phase of throwing 
combined with symptoms of internal derangement (popping, 
catching) and “dead arm” feeling also indicate possible increased 
posterior-superior translation. Weakness may also be present due to 
pain or possible nerve compression from a spinoglenoid cyst. The 
Modified Dynamic Labral Shear test (O’Driscoll test), the Biceps 
Load II test (Kim II), the O’Brien test, the Supine Flexion Resistance 
test and the Yegarson and Speed tests can be positive (Table 2).
    The algorithm of diagnosis should always include plain 
radiographs in order to exclude other potential sources of shoulder 
pain such as arthritis or avascular necrosis. Despite magnetic 
resonance imaging (MRI) remains the preferred imaging technique its 
sensitivity in detecting SLAP tears is a subject of debate. In order to 
achieve accurate diagnosis, authors have proposed MRI examinations 
in abduction and external rotation of the shoulder[2] or combination of 
MRI and magnetic resonance arthrography (MRA) imaging[29].

Current Treatment Strategies of SLAP Lesions
Non-Surgical: Nonsurgical treatment focuses on strengthening 
rotator cuff muscles and scapula stabilizers. Additional goals include 
management of associated shoulder pathology. The physical therapy 
focused on dealing with posterior capsule contraction (GIRD) and 
scapular rehabilitation in pitchers of league Baseball resulted in 
returning to previous activity levels in 90% of patients[27]. However, 
Edwards et al reported only 67% success of conservative treatment in 
overhead athletes[30].
    Operative Treatment: Surgical treatment is performed 
arthroscopically either in beach chair or lateral decubitus position. 
Main indications are establishment of diagnosis, failure of 3 months 
period of conservative treatment, inability to return to sports and 
evidence of suprascapular nerve compression[2].
    Regarding the surgical technique three main arthroscopic portals 
are usually adequate: a standard posterior viewing portal, an anterior 
portal at the superior border of the subscapularis tendon and the 
most important antero-superior rotator interval portal 1cm off the 
anterolateral tip of the acromion[31] (Figure 5). Trans-rotator cuff 
(Wilmington)[32] and Neviaser[33] portals have also been described 
in the international literature but the surgeon should avoid using 
cannulas with them. In addition, numerous stabilizing methods 
have been proposed including transosseous sutures, metal, peek or 

Figure 4 Maximun abduction and external rotation in throwers causes 
internal impigement  and leads to labrar (L) and concomitant rotator cuff 
tears (SS) (asterisk) (Permission licence from Elsevier 3452891245310 for the 
drawing).

Table 2 Clinical tests positive  in patients with possible SLAP Lesions.

Modified Dynamic 
Labral Shear Test 
positive (O’Driscoll 
test)

Biceps Load II test 
(Kim II)

The Supine Flexion 
Resistance Test 
positive 

Flex the elbow to 90o, abduct the arm above 120o and 
externally rotated to tightness. While maintaining 
external rotation and horizontal abduction and 
lowering the arm from 120o to 60o a shear force to the 
labrum is produced and a painful click or catch is 
felt.
Place the patient’s shoulder in 120o of abduction, 
the elbow in 90o of flexion, and the forearm in 
supination. Move the patient’s shoulder to end-range 
external rotation (apprehension position) and ask the 
patient to flex his elbow under resistance. A positive 
test is indicated as a reproduction of concordant pain 
during resisted elbow flexion.
The patient performs a throwing motion against 
resistance in a supine position. Pain deep inside the 
shoulder joint or at the dorsal aspect of the shoulder 
is thought to be positive
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concluded that bioabsorbable anchors remain safe, efficient and 
consistent materials and the success of the operation depends mainly 
on the meticulous technique[42].
    Regarding suture configuration conflicting data have been 
published about their biomechanical behaviour. Studies support 
superiority of mattress sutures compared to simple ones and higher 
stiffness of dual than simple sutures[2]. Some authors have suggested 
that the bulky suture knot can be a source of pain especially in 
the narrow glenohumeral joint space of a thrower. For this reason 
the use of knotless anchors is becoming more popular[34] but their 
biomechanical strength has not been proven to be superior[43]. Finally, 
surgeons should avoid tightening the middle glenohumeral ligament 
(MGHL) and sublabral foramen closure that could cause significant 
loss of external rotation[34]. However, recently some authors suggest 
the use of proximal Buford MGHL to enhance repair combined with 
the release of the distal part of the ligament with promising results[44].
    Gorantla et al in a recent systematic review reported that 
arthroscopic repair of Type II SLAP lesions had excellent results in 
individuals and return to sports in up to 94% of cases. Nevertheless, 
non-predictable outcomes are expected in throwing or overhead 
athletes[45]. Again Sayde et al published superior results with anchor 
repair but lower rates of previous levels of performance in overhead 
athletes[46].
    Boileau et al[47] first compared Type II SLAP repair with suture 
anchors to biceps tenodesis. The authors preferred tenodesis in older 
(>30 y.o.) patients. In the repair group, the Constant Score was 
significantly improved; however 60% reported persistent pain and 
din not return to play. Biceps tenodesis resulted in 93% patients’ 
satisfaction and 87% return to play. A very important factor that seems 
to affect final outcome is the patient’s age. Alpert et al published 
similar clinical results of SLAP repair between patients over and 
under 40 years old[48]. Recently, Eugene et al reported that both biceps 
tenodesis and SLAP repair can provide good to excellent results if 
performed in appropriately selected patients. The authors focused 
on the age of the patient and performed suture repair in cases under 
30 y.o.[49]. Finally most recent studies demonstrated higher failures 
rates, post-op stiffness and re-operations in older individuals[50]. 
These observations are in accordance with the surgical trends in the 
treatment of SLAP lesions in the USA where increasing numbers of 
tenodesis operations are performed in middle aged patients[51].

B. INTERVAL LESIONS AND LESIONS 
ASSOCIATED WITH ROTATOR CUFF TEARS
According to Habermeyer and Walch rotator interval lesions can 
be subdivided into three types: tendinitis, subluxation and isolated 

Figure 5 SLAP V repair with suture anchors. Notice the Bankart lesion at the anterior rim of the glenoid.

Figure 6 Suture anchor’s position can place suprascapular nerve at 
risk during SLAP Lesion repair. (Permission Licence from Elsevier 
3452950079349)

Table 3 SLAP Lesions Repair Algorithm.
SLAP I

SLAP II

SLAP III

SLAP IV

Debridement
Re-attachment of the tear on the glenoid.
Degenerative tears older patients-Biceps Tenotomy or Tenodesis
Resection of the unstable labrum
Possible repair of the middle glenohumeral ligament 
a. <30% of Biceps tendon Involved-Debridement
b. >30%  of Biceps tendon involved
  -Young Patients-Tenodesis+Labral Repair
  -Oder Patients-Labral Debridement+Tenotomy or Tenodesis

bioabsorbable suture anchors, staples, tacks, screws and knotless 
anchors[34]. The preferred method of treatment differs and depends on 
the type of SLAP lesion (Table 3). However, despite the evolution of 
arthroscopic techniques the superior labral repair can be a demanding 
procedure resulting in articular cartilage damage[34] or suprascapular 
nerve injury either from suture passage[2] or from the anchor 
placement[35,36] (Figure 6).

    Bioabsorbable tacks’ application did not produce very promising 
results leading to persistent synovitis, cartilage damage or loose 
bodies release[37,38]. Bioabsorbable suture anchors have been widely 
used with better clinical results[34], but the problems from early 
loosening and degradation were not totally eliminated[39]. Using poly-
L-lactide (PLLA) suture anchors, authors have described up to 84% 
giant cell reaction[40] and statistically significant (25%) SLAP repair 
failure compared to non-absorbable materials[41]. Inevitably these 
reports boosted the effort of development of newer materials such 
as PEEK (polyetheretherketone) and calcium ceramics (tricalcium 
phosphate) anchors. However, a recent extensive review study 



rupture (Table 1)[21]. In addition to this classification delamination, 
hypertrophy and hourglass deformity of the LHBT have also been 
described[52].

Pathogenesis-Diagnosis
All previous conditions are usually part of co-existing shoulder 
pathology such as rotator cuff tears or impingement and have been 
typically characterized secondary (Figure 7). From the early ‘80s 
the severity of rotator cuff disease was correlated with the extent of 
inflammatory changes of the LHBT[53], while later Miller and Savoie 
found that 74% of individuals with full-thickness rotator cuff tears 
had associated intaarticular lesions[54]. In an effort to understand the 
pathophysiology authors proposed models of cuff deficient shoulders 
that reproduced the degenerative changes of LHBT[55]. 
    Primary tendinitis has been estimated to be present in only 5% of 
all cases and can be diagnosed only by arthroscopy. Nevertheless, in 
3-year experience Walch found “no primary lesion”[56]. Subluxation 
or dislocation mainly occurs when rotator interval sling or 
subscapularis tendon tears are present (Figure 8). Isolated ruptures 
are usually result of excessive tendinitis in patients over 50 years 
old; consequently leading to distal migration of the LHBT and to the 
characteristic “Popeye” deformity. 
   The clinical presentation of a patient is similar to a patient with 
rotator cuff pathology. The patients complain of progressive pain; 
initially during arm abduction that radiates at the anterolateral 
aspect of the humerus but later can be excessive during night. 
Beyond muscle force test examination other tests such as the Neer 
impingement test, the Hawkins sign, Jobe’s test and O’ Brien’s 
test are overlapping and can be positive in various shoulder 
conditions like rotator cuff tears and tendinitis, impingement and 
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acromioclavicular arthrosis. In some cases injection in the bicipital 
groove with local anesthetic and corticosteroid solution can help 
differentiate LHBT tendinits from other causes of anterior shoulder 
pain[57].
    Again imaging evaluation should start with plain radiographs of the 
shoulder to rule out glenohumeral degeneration, acromioclavicular 
arthrosis or other bony abnormalities. MRI allows visualization of 
the superior labral complex, the biceps tendon, the bicipital groove, 
the presence of any bony osteophytes and the condition of the rotator 
cuff tendons. Finally, ultrasound examination has high diagnostic 
value for the detection of tear, subluxation or dislocation of the 
LHBT but it is not sensitive for partial thickness tears or tendinitis 
and is an operator dependent technique.

Current Treatment Strategies of Interval Lesions-Lesions 
Associated with Rotator Cuff Tears
Depending on the overall shoulder pathology, the LHBT lesions 
can be addressed either by nonoperative or tenotomy/tenodesis 
procedures.
    Non-Surgical: Historically, biceps tendinitis was treated with 
weekly hydrocortisone injections under the transverse ligament[19]. 
However, these high frequency injections, in proximity to or inside 
the tendon, had in some cases adverse effects predisposing to tendon 
rupture[58].
    Usually patients with symptoms involving LHBT pathology should 
begin with conservative treatment, including oral anti-inflammatory 
medication, temporary immobilization, ice therapy, iontophoresis 
and rotator cuff strengthening exercises. Steroid injection with local 
anaesthetic into the groove under ultrasound guidance or in the 
subacromial space may have good clinical results[59]. 
    Non-surgical management has also been proposed in case of 
complete LHBT ruptures, especially in the elderly and at the non-
dominant arm without significant functional impairment. Surgical 
treatment should be preserved only for cases with persistent muscle 
spasm and pain, occupations that require full supination strength, 
younger active patients and rarely in “unacceptable” Popeye Sign 
for cosmetic reasons[4,59]. However, some authors support that the 
LHBT ruptures may not always be benign with persistent pain and 
significant loss of supination, pronation and flexion being present 
(23%, 29% and 29% respectively)[60]. Comparative studies between 
conservative treatment and tenodesis in cases of spontaneous 
rupture of LHBT showed 78% better results in the operated group of 
patients[61].

Figure 7 Supraspinatus tendon tear (SS) and concomitant delamination of 
the LHBT (arrow).

Figure 8 A: Subscapularis tendon tear (arrow) with complete LHBT tendon  dislocation B: Tenodesis of the LHBT at the bicipital groove using knotless 
anchor and “lasso loop” stitches technique.



and rotator cuff pathology[10,20]. However, controversy remains about 
the method and location of fixation. Interference screws, suture 
anchors or soft tissue fixation method have been proposed for biceps 
tenodesis[10].
    Arthroscopic fixation with bioabsorbable screw at the proximal 
aspect of the bicipital groove has been described by Boileau et 
al[70]. The auhors support that the strength averaged 90% of the 
contralateral arm and the biceps contour-shape was maintained 
in 95% of the cases. Further biomechanical studies enhanced the 
advantages of the screw fixation as they proved that it has the highest 
ultimate load to failure and the least amount of displacement on 
cyclic loading[71].
    All-arthroscopic proximal fixation with suture anchors is usually 
performed using the lasso loop technique within the bicipital 
groove[72] (Figure 8). It is a simple-safe technique, no additional 
portals are needed and it accurately restores length-tension relation. 
However this type and location of fixation may increase the rates 
of potential residual postoperative pain due to tenosynovitis within 
the biceps sheath. Despite good clinical results it offers low healing 
power perhaps due to side-to-side contact between tendon and 
bone[73].
    Recently some authors advocate the soft tissue tenodesis-
LHBT transfer to the rotator cuff associated with a Roman Bridge 
(double pulley-suture bridges) repair[74]. Lafosse et al describe 
it as a “pulvertaft” like construct that also can maintain humeral 
head depression and compression[75]. Also, newer intra-cuff LHBT 
transfers have been described with very good final clinical results[69]. 
Further studies are needed to evaluate this method.
    In 2005 Mazzocca et al supported that a positive “subpectoral 
biceps tendon test” indicates pathology inside the bicipital groove[76] 
and predisposes to premature failure of tenodesis within the groove. 
The authors also describe the technique of mini-open subpectoral 
biceps tenodesis using interference screw fixation (Figure 10). Short-
term follow up showed excellent and promising long lasting results. 
Freedman et al[59] also supported that the location of tenodesis is more 
important than the method of fixation. Using suture anchor fixation 
of the LHBT with “lasso-loop” locking stitches the revision rates for 
the proximal arthroscopic and distal mini-open tenodesis were 35.7% 
and 2.7% respectively.
    Cadaveric studies compared the stiffness and the ultimate load to 
failure of alternate fixation methods of the LHBT at the subpectoral 
region. Due to biomechanical measurements the interference 
screws and the newest intramedullary cortical button showed better 
resistance in cyclic loading and less fixation displacement compared 
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Figure 9  “Anchor-shaped like” tenotomy of the LHBT.

Surgical Treatment
Biceps Tenotomy
In 1990, Patte and Walch observed the analgesic effect of 
spontaneous rupture of the LHBT and proposed simple arthroscopic 
tenotomy as a palliative treatment in patients with irreparable rotator 
cuff tears (RCTs)[20].
    Therefore, tenotomy is a simple and easily reproducible technique 
that involves transection of the LHBT at it’s proximal insertion at the 
supraglenoid tubercle; this allows the tendon to retract away from 
the joint into the bicipital groove. In cases of hourglass deformity 
the biceps may not retract and approximately 1- 2 cm of the tendon 
has to be resected. Usually this technique provides predictable pain 
relief and does not alter the post-operative rehabilitation program 
after a combined rotator cuff tear repair. Recently, efforts are made to 
perform this procedure percutaneously under ultrasound guidance in 
cadavers[62].
    However, after simple biceps tenotomy the surgeon’s major 
concerns are the possibility of post-operative presence of Popeye 
sign, cramping pain and loss of supination strength. Some authors 
report that biceps tenotomy during arthroscopic repair of RCTs may 
lead to Popeye sign in up to 70% of the cases. They also found that 
37.5% of younger patients <40 years old complained of fatigue, 
discomfort, and soreness after resisted elbow flexion[63]. However, 
Karataglis et al evaluated with ultrasound the position and condition 
of the LHBT after simple tenotomy. It appeared that the natural 
history of the tenotomised LHBT is to tenodese itself inside or 
just outside the bicipital groove, while its pre-operative condition 
and coexistence of subscapularis tears play a significant role in the 
occurrence of a Popeye sign[64]. 
    De Carli et al compared two groups of patients with concomitant 
rotator cuff tears that underwent tenotomy or tenodesis. Ultrasound 
evaluation revealed that in both groups the tendon was inside the 
groove in 80% and signs of vascularization were more evident after 
tenotomy[65]. The Popeye sign was more frequent in the tenotomy 
group but the overall functional results were equal. In general, 
authors did not confirm the superiority of LHBT tenodesis[66].
   In order to avoid previous complications Bradbury et al 
described a T-shaped tenotomy of the root of the LHBT (Figure 
9). Biomechanical testing in cadavers showed that increased force 
was required in order to pull the created bulbous stump through 
the bicipital groove[67]. Finally, most recently Cho et al and 
Narvani et al[68] suggested the prevention of distal tendon retraction 
by performing a funnel-shaped or an anchor shaped tenotomy 
respectively[69].

Biceps Tenodesis: Biceps tenodesis is performed in order to maintain 
the length-tension relationship of the biceps muscle and consequently 
prevent the muscle atrophy and preserve the normal contour. For 
this reason many authors believe that tenodesis should be used in 
younger, active patients, athletes and laborers with combined LHBT 

Figure 10 Open subpectoral biceps tenodesis using interference screw as 
described by Mazzocca (Permission Licence from Elsevier 3452601348925).
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to cortical suture anchors[71,77,78].
    In accordance with previous publications, Nho et al[79] reported 
significant low rates of complications (2.0%) after open subpectoral 
biceps tenodesis with absorbable interference screw in 353 patients 
and over a 3-year period of follow up. The advantages of the 
method are its simplicity, the maintenance of muscle tendon and 
soft tissue units, the preservation of the length-tension relationship, 
the distal removal of the tendon from the bicipital groove and the 
biomechanical strength advantages of having an interference screw.

Authors’ Preferred Methods of Treatment
Origin-SLAP lesions are mainly treated with arthroscopic root 
restoration with anchors in young patients while biceps tenotomy 
and subsequent tenodesis is preferred in middle-aged population. 
Interval lesions are usually associated with concomitant rotator cuff 
tears and apart from conservative therapeutic protocols, the variance 
of operative treatment choices is quite large. The authors’ preferred 
method of treatment is “anchor shaped like” tenotomy in older 
patients and in the presense of LHBT hypertrophy but always with 
intact subscapularis tendon. Proximal arthroscopic biceps tenodesis 
with anchors and “lasso loop” technique is preferred in younger 
patients or in cases with subscapularis tears.

SUMMARY
LHBT lesions are common source of shoulder pain and often 
occur in combination with other shoulder pathology. A very useful 
classification, that also influences treatment strategy, is according 
to the anatomic location and the surrounding shoulder pathology. 
However, despite different treatment modalities from root restoration 
or simple tenotomy to tenodesis at the bicipital groove, subpectoral 
region or surrounding tissues using sutures, anchors or screws, the 
literature does not provide strong evidence to support one technique 
over the other. 
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