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Long Head of Biceps

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.”




Reasons of Controversy

» 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



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



Anatomic Study of the Superior Glenoid Labrum Anatomy (Inside) - Superior labrum

GREGORY I. BAIN,'2>* IAN J. GALLEY,'?> CHARANJEET SINGH,
CHRIS CARTER,” ano KEVIN ENG?*>

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 f
central to the glenoid rim and has a strong attachment to '
articular cartilage and bone
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ORIGINAL ARTICLE Eur. J. Anat. 22 (3): 213-219 (2018) Anatomy (Inside) - Biceps anchor

Origin of the long head of biceps
brachii from the supraglenoid Vangsness et al. (1994).
tubercle and glenoid labrum

Abduelmenem Alashkham'?*, Abdulrahman Alraddadi**, Roger Soames?

140 shoulders (30 male/40 female)

Type | - posterior (47.7%)

Type Il - mainly posterior (31.5%),

Type lll - equal posterior-anterior (16.2%)
Type IV - mainly anterior (4.6%).

No significant difference between sex, side or age




Anatomy of the Biceps Tendon: Implications for Restoring Anatomy (junCtlon) - articular portion

Physiological Length-Tension Relation During Biceps Tenodesis
With Interference Screw Fixation

Patrick J. Denard. M.D., Xuesong Dai, M.D.,
Brian T. Hanypsiak, M.D., and Stephen S. Burkhart, M.D.

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 30° forward flexion, 40° abduction,
and 90° elbow flexion maximized visualization

Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 28, No 10 (October), 2012: pp 1352-1358
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Biceps Pulley: Normal
Anatomy and Associ-
ated Lesions at MR
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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 (junction) - biceps pulley
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Clinically Relevant Anatomy (EXTRA-ARTICULAR)

Anatomy and
Biomechanics of the Proximal
Biceps

Samuel A. Taylor, mo™*, Stephen J. O'Brien, mp, Mea

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

& .‘\
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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

LHB

 AM
Pulley

Humeral Head g

Classification of Pulley Lesions

Group Fathologic Finding

I Isolated tear of the SGHL

Il Tear of the SGHL and tear of the
adjacent SSP tendon

] Tear of the SGHL and tear of the
adjacent SSC tendon

i Tear of the SGHL and tears of the
adjacent SSC and SSP tendons

Mote.—According o the classification of Habermeyer et
al (5). 55P = supraspinatus.



The “3-Pack” Examination Is Critical for
Comprehensive Evaluation of the Biceps-Labrum
COHIPIGX and the BlClpltal Tunnel: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol m, No m (Month), 2016: pp 1-11
A Prospective Study

Samuel A. Taylor, M.D., Ashley M. Newman, M.D., Courtney Dawson, M.D.,
Kelli Ann Gallagher, P.A-C., Andrea Bowers, M.D., Joseph Nguyen, M.P.H.,
Peter D. Fabricant, M.D., M.P.H., and Stephen J. O'Brien, M.D., M.B.A.

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

Junctional
Partial tears, pulley lesions, chondromalacia Junction S

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




Clinical examination

Bicipital groove point tenderness
Speed test

Yergason test

O’ Briens test

Neer-Hawkins




The “3-Pack” Examination Is Critical for
Comprehensive Evaluation of the Biceps-Labrum
Complex and the Bicipital Tunnel: Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol m, No m (Month), 2016: pp 1-11
A Prospective Study

Samuel A. Taylor, M.D., Ashley M. Newman, M.D., Courtney Dawson, M.D.,
Kelli Ann Gallagher, P.A-C., Andrea Bowers, M.D., Joseph Nguyen, M.P.H.,
Peter D. Fabricant, M.D., M.P.H., and Stephen J. O’Brien, M.D., M.B.A.

Active compression test (O’Brien sign) Inside

The throwing test

Junction

Bicipital tenderness Tunnel




Treatment options
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Tenodesis is not superior to tenotomy in the treatment of the long
head of biceps tendon lesions

Roberto Castricini' - Filippo Familiari? - Marco De Gori? - Daria Anna Riccelli -
Massimo De Benedetto' - Nicola Orlando' - Olimpio Galasso® - Giorgio Gasparini’

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

Tenotomy Tenodesis p value
Preoperative
Pain 02+1 04+14 1.S.
ADL 132 £1.5 133+ 1 1.5,
ROM 323+£35 31.1+£48 1.5.
Strength 25+£09 22414 LS.
Total 48.1 £4.7 47 £ 6.3 1.5
Post-operative: 6 months
Pain 13.6 £3.2 142+1.9 1.5
ADL 192 +24 189 +3 1.5.
ROM 393+3 388+£36 1.5.
Strength 36+2.1 20+£21 LS.
Total 75.1 £ 8.1 75+ 8.1 1.5
Post-operative: 24 months
Pain 139 £2.8 14 +29 1.5
ADL 19.8 + 1 195+1.2 1.5.
ROM 396+12 398 £0.6 1.5.
Strength 12+5.2 11.1 +4.7 LS.
Total 852+ 8.1 844465 1.5



Archives of Orthopaedic and Trauma Surgery
https://doi.org/10.1007/s00402-019-03136-4

ARTHROSCOPY AND SPORTS MEDICINE
2018

Biceps tenodesis versus tenotomy in isolated LHB lesions:
a prospective randomized clinical trial

Martin Hufeland'® - Sabrina Wicke' - Pablo E. Verde? - Riidiger Krauspe' - Thilo Patzer'?

Received: 7 August 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

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

™

Check for
updates




Knee Surgery, Sports Traumatology, Arthroscopy
https://doi.org/10.1007/500167-019-05682-1
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Biceps tenotomy has earlier pain relief compared to biceps tenodesis:
a randomized prospective study

Elshaday S. Belay' - Jocelyn R. Wittstein' - Grant E. Garrigues? - Tally E. Lassiter' - Melissa Scribani? -

VAS Pain
Richard D. Goldner' - Christopher A. Bean'

=~ Tenotomy No RCR**H:* Tenotomy + RCR

=&#—Tenodesis No RCR **#°* Tenodesis + RCR

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

=
Nl =]

mean VAS pain score at 3 months was lower with tenotomy

Mean VAS (SD +/-1.45)

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

S = N W e Y NN

Pre Post

Popeye deformity was found in 5/20 (25%) of tenotomy
subjects versus 1/14 (7%) in tenodesis
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Surgical treatment of lesions of the long head of
the biceps brachii tendon with rotator cuff tear: a
prospective randomized clinical trial comparing
the clinical results of tenotomy and tenodesis

CrosshMark

Hyo-Jin Lee, MD?, Jin-Young Jeong, MD, PhD"*, Chul-Kyu Kim, MD?,
Yang-Soo Kim, MD, PhD?

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



CLINICAL ARTICLE 2019

Lesions of the Long Head of the Biceps Tendon
Concomitant with Rotator Cuff Tears: Tenotomy or
Subpectoral Mini-open Tenodesis? A Comparative
Short to Mid-term Follow-up Study

Jing-hua Fang, MD*3 , Xue-song Dai, MD, Pth’z, Xin-ning Yu, MD1’2’3, Jian-yang Luo, MD4, Xiao-nan Liu, MDI’Q_,
Miao-feng Zhang, MD"™, Su-nan Zhu, MD"*

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
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Tenotomy or tenodesis for pathology of the long head of the biceps
brachii: a systematic review and meta-analysis

Navin Gurnani' - Derek F. P. van Deurzen' - Vincent T. Janmaat'
Michel P. J. van den Bekerom'

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



Na et al. Journal of Orthopaedic Surgery and Research (2019) 14:370 .
https://doi.org/10.1186/513018-019-1429-x Jou rnal of Ol'thOpr'ﬂEdIC
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SYSTEMATIC REVIEW Open Access

A meta-analysis comparing tenotomy or ")
tenodesis for lesions of the long head of
the biceps tendon with concomitant

reparable rotator cuff tears

Yuyan Na'’, Yong Zhu?", Yuting Shi?, Yizhong Ren', Ting Zhang', Wanlin Liu*" and Changxu Han'"

Search period 1979 - 2018 (included 2010-2018)

Comparative studies (I or I1), 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



European Journal of Orthopaedic Surgery & Traumatology
https://doi.org/10.1007/500590-019-02525-0
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“Tomydesis” might be a reliable technique for lesions of the long head
of the biceps tendon associated with rotator cuff tears: a minimum
6-month prospective clinical follow-up study

Ramy Samargandi'? - Waleed Abduh'? . Luc Favard'? - Christophe Le Du?- Philippe Collin? - Julien Berhouet'~

Kerschbaum et al. BMC Musculoskeletal Disorders (2019) 20:522

https://doi.org/10.1186/512891-019-2919-z BMC Musculoskeletal
Disorders
RESEARCH ARTICLE Open Access
Novel implant-free loop Tenodesis vs. @
simple Tenotomy of the long biceps -

tendon - a biomechanical investigation

Maximilian Kerschbaum'”, Andreas Voss'~, Christian Pfeifer’, Isabella Weiss', Agnes Mayr', Volker Alt',
Stefan Greiner” and Stephan Grechenig'




Journal of Othopaedic Sdence xxx | X000x) XXX

Contents lists available at ScienceDirect

Journal of Orthopaedic Science

journal homepage: http://www.elsevier.com/locate/jos

Original Article 2019

Patients older than 55 years prefer biceps tenodesis over tenotomy to
the same degree as young patients

Chih-Kai Hong ?, Chih-Hsun Chang ?, Kai-Lan Hsu *”, Fa-Chuan Kuan *°,
Ping-Hui Wang ¢, Wei-Ren Su * %~

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)



van Deurzen et al. BMC Musculoskeletal Disorders (2016) 17:375
DOI 10.1186/512891-016-1230-5 BMC Musculoskeletal

Disorders

Long head Blceps TEnodesis or tenotomy @
in arthroscopic rotator cuff repair: BITE
study protocol

Derek Friedrich Petrus van Deurzen’, Vanessa Antoinet Bernice Scholtes, Nienke Willemien Willigenburg,
Navin Gurnani, Lukas Pieter Eduard Verweij, Michel Pieter Jozef van den Bekerom and BITE collaboration group

Inclusion criteria

— Patients older than 50 years

— Full thickness degenerative rotator cuff tear of
supraspinatus/infraspinatus tendon, smaller than
3 cm (measured at the time of surgery using an
arthroscopic ruler).

— Patients need to be able to read and write in Dutch
language in order to complete the questionnaires,
and sign informed consent.

> 100 patients

Exclusion criteria

Traumatic-, or partial thickness rotator cuff rupture
Full thickness tear larger than 3 cm measured using
an arthroscopic ruler.

Accompanying subscapularis tendon lesion
Hourglass deformation biceps tendon origin or
accompanying subscapularis tendon rupture.
Osteoarthritis of the glenohumeral joint, defined as
narrowing of the glenohumeral joint space or
osteophytes, using AP X-ray of the affected shoulder
Acromion to humeral head distance measuring

6 mm or smaller, defined by Hamada classification
as grade 2 or higher.

Prior surgery to the involved shoulder

Dementia or inability to complete questionnaires
and assessments



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

TenOde5|S is more reasonable option for the young,

athletic, active patient who has concerns about cosmesis and

strength

€ 2005 HerMuscles.com --photography by Michael Eckstut
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