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Kessell and Watson:

“somewhat of a maverick, easy to inculpate but difficult to condemn.”

Lippman:

“An unimportant vestigial structure unless something goes wrong with it.”

Long Head of Biceps



 Little consensus on the overall function

 Diagnosis of biceps pathology is difficult (concurrent diseases)

 The loss of LHB function is much less detrimental than retaining a diseased tendon 

 Most authors would agree that the primary treatment is removal of the tendon

 The lack of agreement is most evident when discussing tenotomy versus tenodesis

Reasons of Controversy 



Anatomy

The Biceps Labral Complex has 3 clinically relevant zones: 

- inside (superior labrum, biceps anchor)

- junction (intra-articular portion, pulley)

- tunnel (extra-articular LHBT)

The "3-Pack" Examination Is Critical for Comprehensive Evaluation of the Biceps-Labrum Complex and the Bicipital 
Tunnel: A Prospective Study. Taylor SA et al. Arthroscopy. 2017 Jan;33(1):28-38



Anatomy (Inside)  - Superior labrum

2/3 of the LHB arises from the supraglenoid tubercle, 6.6 mm
from the glenoid face, the remainder from the labrum.

The superior labrum is loosely attached to the articular cartilage
and glenoid rim. Clefts and foramens are common

In contrast the anterior–inferior labrum is convex, attaches 4 mm 
central to the glenoid rim and has a strong attachment to 
articular cartilage and bone



Anatomy (Inside)  - Biceps anchor

Vangsness et al. (1994).

140 shoulders (30 male/40 female)
Type I - posterior (47.7%) 
Type II - mainly posterior (31.5%), 
Type III  - equal posterior-anterior (16.2%) 
Type IV  - mainly anterior (4.6%). 
No significant difference between sex, side or age



Anatomy (junction)  - articular portion

The mean length of the tendon is 
- 25 mm from the origin to the articular margin, 

Mean tendon diameter is 6.6 mm for AM tenodesis 

The LHBT requires 19 mm of excursion to take the shoulder 
through a normal range of motion in the scapular plane

Intra-articular LHBT delivery with a probe is the gold standard 
diagnostic modality for the discovery of pathologic lesions. 
- positioning the arm in 30o forward flexion, 40o abduction, 
and 90o elbow flexion maximized visualization

25

56.1
73.8

98.5

118.4



Anatomy (junction)  - biceps pulley

The biceps pulley is formed by a coalescence of fibers from
the superior glenohumeral ligament (SGHL), the
coracohumeral ligament (CHL), and contributions from the
subscapularis and supraspinatus tendons

Biceps excursion at the level of the biceps pulley is 10 to 13
mm with the highest shear forces occurring with the arm
in internal rotation with the arm at the side



Anatomy (EXTRA-ARTICULAR)

Zone 1 represents the traditional bony groove (high
degree of variation of the depth, width, and contour,
degenerative changes are common

Zone 2 (“no man’s land”) is the region between the distal
margin of the subscapularis and the proximal margin of
the pectoralis major tendon (cannot be visualized)

Zone 3 is a subpectoralis region that extends distal to the
proximal margin of the pectoralis major tendon



LHBT function

Still source of debate and controversy

- relatively inactive during isolated shoulder motion with the elbow
maintained in a fixed position

- humeral head depressor?, important for anterior, posterior, and
inferior glenohumeral stability? Proprioception?

- in vivo stabilizing effect on glenohumeral translation using 5 subjects
status after open subpectoral biceps tenodesis and biplane
fluoroscopy

Giphart JE, Elser F, Dewing CB, et al. The long head of the biceps tendon has minimal effect on in
vivo glenohumeral kinematics: a biplane fluoroscopy study. Am J Sports Med 2012;40(1):202–
12.



LHBT pathology

Inflammatory
- RC disease (60-70%)
- arthritis 
- primary tendinitis (5%) 

Instability (pulley lesions)
- subluxation, dislocation

Supraspinatus tear
Subscapularis tear
“Hidden lesions”, HAGL, CHL

Trauma (usually >50)

Slap lesion
Hourglass tendon
Groove pathology 



Inside: 
SLAP tears, LHBT tendinitis, chondromalacia (medial)

Junctional 
Partial tears, pulley lesions, chondromalacia 

Tunnel
partial tears, loose bodies, dense synovitis, 
extra-articular osteophytes



Clinical examination

Bicipital groove point tenderness

Speed test

Yergason test

O’ Briens test 

Neer-Hawkins



Active compression test (O’Brien sign)

The throwing test

Bicipital tenderness



Treatment options



55 patients
31 tenotomy
24 tenodesis (bicipital groove)
All with supraspinatus tear and age > 40
Randomly assigned to each group

There were no statistically significant differences
in post-operative Constant and Murley score,
quality of life, pain, and strengths between groups

2017



20 patients (mean age 52.0) 
9 with suprapectoral tenodesis / 11 with tenotomy 
Popeye-sign in 1 tenodesis patient and 3 tenotomy 

no significant difference in elbow flexion and forearm 
supination force and clinical scores after 12 months

2018



2019

34 patients, median age of 56 , 20 tenotomy, 14 tenodesis
(56%  rotator cuff repairs)

mean VAS pain score at 3 months was lower with tenotomy

2-year follow-up demonstrated no statistically significant 
differences for VAS, ASES, or SANE.

Popeye deformity was found in 5/20 (25%) of tenotomy 
subjects versus 1/14 (7%) in tenodesis



Tenotomy (funnel-shaped) tenotomy 56 patients, 

Tenodesis (bicipital groove) 72 patients, 

All RC repair (small-medium tears) 

Both groups showed improvement in functional scores but no difference

Popeye deformity was 3 times higher in tenotomy group

Tenodesis group had greater forearm supination power

2016



92 tenotomy (funnel-shaped), 62 tenodesis (subpectoral)

Satisfactory results in both groups,

No statistically significant differences in outcome

Popeye sign was detected in one case in each group

2019



Time period 2000 -2014, 9 studies, 650 pt (328 tenodesis , 322 tenotomy)
(62.3 %) with cuff tears, 176 (27.1 %) isolated LHB lesions, 34 (5.2 %) with SAD

No significant difference in:
- post-operative Constant score
- elbow flexion strength

- forearm supination strength

Popeye deformity and cramping pain less frequently seen in patients treated
with tenodesis

2015



Search period 1979 - 2018 (included 2010-2018)

Comparative studies (l or II), 2 RCT and 5 PCS 

288 tenotomy, 303 biceps tenodesis 

Tenotomy resulted in:

- greater rates of Popeye sign 

- less favorable Constant

- similar rate of cramping pain

2019





2019

135 patients, 83 males, 52 females, mean age 56 years (18-75)

Of all patients, 86 (63.7%) preferred biceps tenodesis 

Main concerns:

- the “Popeye” deformity (tenodesis pt)

- longer rehabilitation period (tenotomy pt)



> 100 patients



Conclusion 

Tenotomy is a reasonable option for older, less active

people with symptomatic biceps pathology who can accept

muscular deformity and occasional cramping pain or people who

want faster recovery with good functional outcome

Tenodesis is more reasonable option for the young,

athletic, active patient who has concerns about cosmesis and

strength
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