
r e v b r a s o r t o p . 2 0 1 7;5 2(3):291–297

S

U

D
v

F
V
A

H

a

A

R

A

A

K

S

T

T

R

S

P

S

T

T

B

D

h
2
u

OCIEDADE  BRASILEIRA  DE
ORTOPEDIA E TRAUMATOLOGIA

www.rbo.org .br

pdate Article

isorders  of  the  long head  of the biceps:  tenotomy
ersus tenodesis�

abiano Rebouças Ribeiro ∗, André Petry Sandoval Ursolino,
inicius Ferreira Lima Ramos, Fernando Hovaguim Takesian,
ntonio  Carlos Tenor Júnior, Miguel Pereira da Costa

ospital do Servidor Público Estadual de São Paulo, Departamento de Ortopedia, São Paulo, SP, Brazil

 r  t  i  c  l  e  i  n  f  o

rticle history:

eceived 18 April 2016

ccepted 31 May 2016

vailable online 28 April 2017

eywords:

houlder impingement syndrome

enotomy

enodesis

otator cuff

houlder pain

a  b  s  t  r  a  c  t

Disorders of the long head of biceps tendon are common in clinical practice. Their causes

could be degenerative, inflammatory, instability (subluxation or luxation) or traumatic. They

are  generally associated to other diseases of the shoulder, mainly rotator cuff injuries. Cur-

rently, there is controversy in the literature regarding the indications for surgical treatment

and  the choice of the best technique for each case, due to the possibility of esthetic deformity,

loss  of muscle strength, and residual pain.

The objective of this study was to identify the indications for surgical treatment, the best

surgical technique, and the advantages and disadvantages of each technique described in

the  orthopedic literature for the treatment of long head of biceps tendon injuries.

A  revision of the orthopedic medical literature on the following databases: Biblioteca

Regional de Medicina (BIREME), Medline, PubMed, Cochrane Library and Google Scholar,

comprising articles published in the period from 1991 to 2015.

©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Lesões  do  cabo  longo  do  bíceps:  tenotomia  versus  tenodese

alavras-chave:

r  e  s  u  m  o

As lesões da cabeça longa do tendão bicipital (CLB) são comuns na prática clínica e podem

índrome de colisão do ombro

enotomia
ter  causas degenerativas, inflamatórias, instabilidades (subluxação ou luxação) ou traumáti-

cas. Geralmente, elas estão associadas a outras doenças do ombro, principalmente a lesões

enodese

ainha rotadora

or de ombro

do  manguito rotador. Atualmente, existem controvérsias quanto às indicações dos trata-

mentos cirúrgicos e à escolha da melhor técnica para cada caso, devido à possibilidade de

deformidade estética, perda da força muscular e dor residual.

� Study conducted at the Hospital do Servidor Público Estadual de São Paulo, Grupo de Ombro e Cotovelo, São Paulo, SP, Brazil.
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O objetivo deste estudo foi identificar as indicações do tratamento cirúrgico, a melhor téc-

nica cirúrgica e as vantagens e desvantagens de cada técnica descritas na literatura médica

ortopédica no tratamento das lesões da CLB.

Foi realizada revisão da literatura médica ortopédica disponível na base de dados da Bib-

lioteca Regional de Medicina (BIREME), Medline, PubMed, Cochrane Library e Google Scholar,

incluindo artigos publicados no período de 1991 a 2015.

© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://
Introduction

The long head of the bicipital tendon (LHB) is intra-articular
and extrasynovial; it has a flat surface at its origin and
becomes rounded in the bicipital groove. It originates in the
superior labrum and the supraglenoid tubercle.1 Vangsness
et al.,2 in a cadaveric study, classified the origin of the LHB
into four types; type 3, with input from the anterior and pos-
terior labrum, was the most common. Luciano et al.,3 in a
histological study, concluded that macroscopic inspection is
not sufficient to assess the origin of the tendon and that,
when analyzed microscopically, the contribution of the ante-
rior labrum is greater than that suggested by macroscopic
inspection.

The intra-articular portion of the LHB has an oblique incli-
nation of approximately 30–40◦; it passes through the anterior
rotator interval shoulder and leaves the joint through the
intertubercular groove, which has a mean of 4 mm depth and
56◦ of medial tilt.

The LHB’s intra-articular stabilizers are the biceps reflec-
tion pulley (the most important stabilizer, composed of the
upper glenohumeral and coracohumeral ligaments) and the
fibers of the subscapular and supraspinal muscles tendons.
The stabilizers of the extra-articular portion are the intertu-
bercular groove and the transverse ligament (less important
stabilizer, composed of fibers of the subscapularis muscle
tendon).4

The LHB is innervated by the musculocutaneous nerve
(C5–C7 roots), and it is vascularized by the ascending branch
of the anterior circumflex artery, labial branches of the supras-
capular artery, and branches of the thoracoacromial artery. It
has two anatomical zones related to its vascularization: the
traction zone, with normal vascularization, and the sliding
zone, in which there is a reduction in vascular supply, situated
from 1.2 to 3 cm from its origin and that may be associated
with degenerative lesions.5

The function of the LHB in the shoulder is controversial
in the literature; some authors consider it to be a vestigial
structure with no function (embryonic remnant),6–8 while
others attribute important functions to it, such as humeral
head depressant and anterior stabilization.9–13 In the injured
shoulder (unstable or with rotator cuff injury), it is consensu-
ally understood to have a stabilizing function, but causes pain.
Levy et al.,8 in an electromyographic study, demonstrated that

when elbow function was isolated, the LHB had no function
during movement  of the shoulder arc; these authors then
concluded that the function of the LHB in the shoulder
creativecommons.org/licenses/by-nc-nd/4.0/).

would be interconnected with the movements of the
elbow.

LHB lesions are common in clinical practice and may be
due to degenerative, inflammatory, instability-related (sublux-
ation or dislocation), and traumatic causes. The inflammatory
causes are divided as follows: primary causes, which are rarer,
representing only 5% of the cases and usually affecting young
patients and throwing athletes; secondary causes, which are
more  common and usually associated with other shoulder
disorders, such as rotator cuff tears, impingement syndrome,
and superior labrum anterior to posterior (SLAP) lesion, in
which the tendon undergoes microscopic and/or macroscopic
alterations.14

In most cases, the physical examination is non-specific
and makes the initial diagnosis difficult. Upon inspection,
the Popeye sign, limitation of passive elevation (hourglass
biceps, described by Boileau et al.15) and pain on palpa-
tion in intertubercular sulcus may be observed. Stimulative
tests for impingement syndrome are generally positive for
LHB disorders. Tests that are more  specific for SLAP lesion
can also be positive, such as the O’Brien test,16 biceps load
test,17 crank test,18 and speed test.18 The Yergasson test19

is positive in the case of LHB instability in intertubercular
groove.

As an auxiliary method to clinically diagnose LHB  injuries,
the anesthetic test can be made, injecting 8–10 mL  of
local anesthetic into the subacromial space, which causes
pain relief in cases of impingement syndrome and rotator
cuff injuries, but not in LHB disorders. It is also possi-
ble to inject the intertubercular groove (preferably with
the aid of ultrasonography), in which case pain would
improve.14

Complementary tests commonly used to assess LHB dis-
orders are radiograph of the shoulder by tangential incidence
(Fisk20 method), which evaluates the presence of structural
changes in intertubercular groove; ultrasound, which presents
high specificity and sensitivity in case of complete lesions or
dislocations, albeit not reliable to detect minor lesions or sub-
luxations; and magnetic resonance imaging (MRI), which has
low interobserver reproducibility for isolated bicipital disor-
ders, with a sensitivity of 52%, but diagnosis may be sensitized
with the use of contrast (arthro-MRI), with an increase in
sensitivity to 90%. The diagnostic method considered gold
standard for bicipital disorders is arthroscopy, which allows
a macroscopic evaluation of the tendon, its stability, and the

presence of associated lesions, as well as the assessment of
the extra-articular portion of the LHB by its traction into the
joint.21–23
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Habermeyer et al.24 classified the pathologies of the LHB
nto four types, according to the integrity of biceps reflection
ulley: type 1, isolated lesions of the superior glenohumeral

igament (SGHL); type 2, SGHL lesion and partial supraspinal
endon lesion; type 3, SGHL and subscapularis tendon lesions;
nd type 4, lesion of all these structures. Walch et al.25 clas-
ified LHB disorders according to the anatomical location of
he lesion. Lafosse et al.26 classified LHB lesions according
o arthroscopic findings when evaluating the direction and
xtent of instability, the macroscopic appearance of the ten-
on and the presence of associated rotator cuff injuries.

Conservative treatment is usually the initial choice for iso-
ated lesions and for acute LHB ruptures; it consists of rest,
nalgesics, non-steroidal anti-inflammatory drugs, corticos-
eroid injection, physiotherapy, and change in daily habits.

hen treatment fails, or when there is another associated
esion in the shoulder (rotator cuff injury, labial lesion, or
nstability), surgical treatment is indicated, which may include
ebridement of the lesion, acromioplasty, simple tenotomy, or
enotomy associated with LHB tenodesis.

Currently, there are controversies regarding the indications
f surgical treatments and the decision of the best technique
or each case, due to the possibility of esthetic deformity, loss
f muscle strength, and residual pain.

This study aimed to identify the indications for surgical
reatment, the best surgical technique, and the advantages
nd disadvantages of each technique, described in the ortho-
edic medical literature, in the treatment of LHB lesions.

aterial  and  methods

he orthopedic medical literature was reviewed in the
atabase of the Biblioteca Regional de Medicina (BIREME),
edline, PubMed, Cochrane Library, and Google Scholar,

ncluding publications from 1991 to 2015, from the following
earch combinations: bicipital tendon long head, tenotomy,
nd tenodesis.

Articles focused on injuries of long head of the biceps
rachii muscle, written in English and Portuguese, were
elected for the present review.

esults

ccording to Khazam et al.,4 the main surgical indications
or LHB lesions, other than failure of conservative treatment,
re partial lesions affecting over 25% of the tendon diam-
ter, longitudinal injuries, instabilities with subluxation or
edial dislocation, association with subscapularis muscle

endon injury, hourglass biceps (described by Boileau et al.27)
nd detachment of the glenoid labrum (SLAP lesions). They
escribed that LHB should not be routinely tenotomized in
he treatment of rotator cuff lesions.

Hsu et al.,28 in a systematic review with cases between 1966
nd 2010, showed a 41% incidence of Popeye deformity in cases
f LHB tenotomy, vs. 25% in tenodesis. They also observed that

HB tenodesis led to residual pain in 24% of cases, vs. 17% in
enotomy. They concluded that there was no consensus in the
iterature about the best surgical technique, since the studies
id not present statistically significant differences.
;5 2(3):291–297 293

Frost et al.,29 in a systematic review including studies pub-
lished between 1982 and 2008, concluded that the success
rates for LHB tenotomy and tenotomy associated with ten-
odesis were similar. The Popeye type deformity was more
frequently observed in the group that underwent isolated
tenotomy, and was generally not perceived by the patients.
These authors concluded that tenotomy presented good
results, regardless of patient’s age, and that tenodesis should
be considered in very thin patients who are concerned with
the possible esthetic deformity. They suggested that, due
to the disparity of methodologies and the relevance of the
available studies, new randomized and comparative studies
featuring both techniques should be conducted.

Boileau et al.,27 min  a retrospective study of 68 patients
with irreparable rotator cuff injuries, treated with tenotomy
or tenodesis of the LHB, concluded that the results of the two
techniques were similar. They also observed that the Popeye
deformity was present in 62% of cases, but it was not always
perceived by the patient.

Osbahr et al.,30 in a retrospective study of 160 patients
who underwent LHB tenotomy and/or tenodesis, found no sig-
nificant differences regarding cosmetic deformity, pain, and
muscle spasm.

Galasso et al.,31 in a randomized clinical trial, observed that
patients who underwent LHB tenotomy had a loss of forearm
supination strength when compared with those who  under-
went tenodesis. In the study by Shank et al.,32 this difference
was not statistically significant.

Mariani et al.,33 in a retrospective study, compared the
results of surgical and conservative treatment in patients with
acute rupture of the LHB. They concluded that there was no
significant difference in pain results. Most patients in both
groups evolved with improvement. The non-operated group
had a higher incidence of esthetic deformity. No significant
difference was observed in the shoulder and elbow range
of motion between both groups. They also concluded that
patients in the non-operated group returned earlier to work,
but presented 8% loss of flexion strength and 21% loss of
supination force in the elbow.

Almeida et al.,34 in a prospective cohort study, evaluated
the degree of elbow flexion strength after arthroscopic LHB
tenotomy and observed a significant deficit when compared
with the contralateral upper limb and with the control group.
In another prospective cohort study, Almeida et al.35 eval-
uated the presence of esthetic deformity after arthroscopic
LHB tenotomy and concluded that the Popeye deformity was
present in 35.1% of the sample. Male patients, those with BMI
below 30, and those who were operated on the dominant limb
had more  esthetic complaints.

In a non-randomized retrospective study, Ikemoto et al.36

compared the functional outcomes of tenotomy, associated or
unassociated with LHB tenodesis, in the arthroscopic repair of
rotator cuff injury of 77 patients. The tenodesis was performed
through the LHB tendon suture in intertubercular groove,
superiorly to the pectoralis major muscle tendon insertion,
using two 5-mm metal anchors. The study used the follow-
ing evaluation criteria: pain, cosmetic deformity (Popeye sign),

range of motion, University of California at Los Angeles (UCLA)
score, and the Elbow Strength Index (ESI). They concluded
that there was no statistical significance in the comparison
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between the groups regarding pain in the bicipital groove, Pop-
eye sign, and the ESI. Statistical significance was observed only
for the UCLA score, which presented improvement in both
groups, but more  significantly in patients submitted to teno-
tomy associated with LHB tenodesis.

Walch et al.37 performed isolated LHB tenotomy in 307
shoulders with irreparable rotator cuff lesions with clinical
and radiographic follow-up for a mean period of 57 months.
They concluded that, in cases of irreparable lesions, as well
as in patients who  do not intend to perform an adequate
rehabilitation, LHB tenotomy presents favorable results, with
improvement of pain and function. Popeye deformity was
observed in approximately 50% of patients. Those authors also
observed that patients under 55 years of age are more  likely
to complain of esthetic deformity. In the same study, they
also assessed the acromiohumeral distance on shoulder radio-
graphs, and observed that there was no significant decrease of
this space. This suggests that LHB tenotomy did not accel-
erate the natural course of the disorder for rotator cuff
arthropathy.

Checchia et al.38 evaluated the results of arthroscopic
tenotomy of the LHB in 12 patients with symptomatic and
irreparable rotator cuff injuries and observed pain improve-
ment in 100% of cases. One case presented Popeye deformity,
and the mean UCLA score was 28.2 points. They concluded
that LHB tenotomy may be indicated for pain relief in
cases of irreparable rotator cuff lesions, especially in elderly
patients.

Khazzam et al.4 and Hsu et al.,28 in review articles that com-
pared LHB tenotomy and tenodesis, suggested that patients
over 40 years, sedentary, obese, who would not seek labor
compensation, and who  did not mind the esthetic deformity,
would better indicated for LHB tenotomy; conversely, patients
under 40 years of age, with activities of greater demand,
eutrophic, who would be bothered by the esthetic deformity
or who would seek labor compensation, would be better can-
didates for LHB tenodesis.

Godinho et al.,39 in a retrospective study of 63 patients,
developed a surgical technique known as bicipital “jelly roll”
tenodesis, in which LHB tenodesis was indicated after teno-
tomy when there was injury in up to 50% of the tendon,
whether or not associated with rotator cuff injury, or when
subluxation or dislocation occurred. In that sample, 92.06% of
the patients were satisfied, without loss of supination force
of the forearm and elbow flexion. The Popeye deformity was
observed in 11.1% of the patients. They observed a difference
in the assessment of the esthetic deformity by the examiner
and by the patient, and that its onset had no correlation with
the age group and the sport practiced.

Narvani et al.,40 in a prospective study, assessed the results
of arthroscopic LHB anchor shape tenotomy, in which two inci-
sions were made in the tendon, one more  distal and oblique,
and the other at the tendon origin, in which the tenotomy
was performed. They did not observe the presence of the
Popeye deformity in the 12 evaluated patients and suggested
that, with the flap made in the oblique incision, the tendon
would be trapped in the intertubercular groove, preventing the

esthetic deformity.

Checchia et al.41 described a tenodesis technique in which
the LHB tendon was attached with the suture of rotator cuff
1 7;5 2(3):291–297

and assessed the results of 15 patients. They observed 93.4%
satisfactory results in the UCLA score, with improvement of
the range of motion; 6.6% of patients presented the Popeye
deformity. All patients were satisfied with the surgery.

Checchia et al.42 evaluated the results of arthroscopic LHB
tenodesis with use of bioabsorbable interference screws in 16
patients. The tenotomy was made at the origin of the glenoid
labrum; the tenodesis, in the intertubercular groove. The UCLA
score was used to evaluate the results, with a mean of 34.5
points. None of the patients presented a Popeye deformity and
all patients were satisfied with the surgical outcome. They
concluded that the advantages of tenotomy associated with
tenodesis include the prevention of muscular atrophy and
maintenance of tendon length, muscle tension, and flexion
and supination forces, as well as a lower risk of esthetic defor-
mity.

Lutton et al.43 described an arthroscopic LHB tenodesis
technique using bioabsorbable screw fixation below the inter-
tubercular groove (suprapectoral region). According to the
authors, some studies suggest that LHB tenodesis proximal
to the groove leads to a higher incidence of postopera-
tive pain when compared with distal tenodesis, due to
the possible maintenance of residual tenosynovitis. They
retrospectively compared patients who underwent LHB teno-
tomy and observed better pain results in the group in
which tenodesis was made distal to the intertubercular
groove.

David et al.44 observed that the challenge of LHB tenodesis
in achieving a correct length and tension of the tendon. They
observed that the decrease in tendon/muscle tension could
lead to muscle fatigue, esthetic deformity, and “crackling”
during movement; however, in cases of excessive tension,
there would be a higher chance of synthesis material pullout
and procedure failure. In the surgical technique used, arthro-
scopic LHB tenodesis was performed in the suprapectoral
region, using interference screws and two bone tunnels. They
concluded that the arthroscopic technique was superior to
open surgery; the interference screw had a lower failure index,
the suprapectoral tenodesis was better than the subpectoral,
and the use of two bone tunnels allowed better muscle
tension.

Jarrett et al.45 performed anatomical studies on cadavers to
evaluate the best place for LHB tenodesis. The study used as
anatomical parameter the myotendinous junction of the LHB,
which is located 2 cm from the superior edge of the tendon of
the pectoralis major muscle, 5.3 cm from the lesser tubercle,
3.4 cm lateral to the musculocutaneous nerve, and 4.6 cm from
the anterior humeral circumflex artery (buffer zone). They
concluded that tenodesis should be performed near the upper
border of the tendon of the pectoralis major muscle and two
distal digital pulps from the lesser tubercle.

Papp et al.,46 in a biomechanical study in cadavers,
assessed the maximum tensile strength of two  methods of
open LHB tenodesis fixation: interference screw and two  metal
anchors associated with the repair of the transverse liga-
ment. In both techniques, the LHB fixation was performed
in the groove. They concluded that the method of fixation

with anchors associated with suturing of the transverse lig-
ament was more  resistant: the mean force-to-failure in this
method was 263 N, vs. 160 N for the interference screw. They
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uggested that more  clinical studies comparing methods were
till needed.

Patzer et al.,47 in a biomechanical study in cadavers, com-
ared four tenodesis techniques with anchors and interfer-
nce screws in the supra- and subpectoral positions. They
oncluded that the technique with interference screws pre-
ented superior resistance when compared with the techni-
ue with anchors, in both the supra- and subpectoral
ositions.

Abraham et al.,48 in a systematic review of cases from 2008
o 2015, evaluated the results of the medical literature and
ompared arthroscopic and open LHB tenodesis. Only studies
f isolated LHB lesions or association with SLAP lesion were

ncluded. Studies in which patients presented LHB disorders
ssociated with other pathologies, biomechanical studies, and
nimal studies were excluded. They concluded that both
roups had satisfactory results, with no statistically significant
ifference.

Werner et al.,49 in a biomechanical study in cadavers, com-
ared the strength and length and tension restoration of the
HB in two tenodesis techniques utilizing interference screws:
rthroscopic suprapectoral and open subpectoral. They con-
luded that in arthroscopic tenodesis there was a tendency
o increase the physiological tension of the tendon; this tech-
ique was less resistant to cyclical forces when compared with
he open technique.

Valenti et al.50 described an arthroscopic LHB tenodesis
echnique in which the tendon was fixated with interference
crews in the proximal intertubercular groove. The tenode-
is was made 5 mm distal to the original location, in order to
educe myotendinous tension and thus achieve a lower inci-
ence of residual pain without causing Popeye deformity.

Brady et al.,51 in a multicenter prospective study, evalu-
ted the results of arthroscopic LHB tenodesis performed in
he proximal intertubercular groove with interference screws.
hey concluded that the technique resulted in a 4.1% rate of
evision, 0.4% related to the LHB, low residual pain indexes,
nd improved functional scores on the operated shoulder.

Gilmer et al.,52 in a prospective study, assessed the efficacy
f arthroscopic and macroscopic evaluation of LHB disor-
ers in 62 patients undergoing open subpectoral tenodesis.
hey suggested that arthroscopic visualization could under-
stimate LHB lesions. They concluded that it was possible to
isualize only 32% of the total length of the tendon.

Vellios et al.53 conducted a population study in the United
tates through a database to assess the current trend for LHB
enodesis indication. They concluded that LHB open tenodesis
s still indicated frequently, but from 2007 to 2011 the arthro-
copic technique was more  used. They observed that the mean
ge of the patients ranged from 30 to 59 years and that the pro-
edure was twice as frequent in men. Rotator cuff injury was
he most commonly associated primary disorder.

Friedman et al.,54 in a retrospective study, compared the
esults of LHB tenotomy and subpectoral tenodesis, with
nchors, in patients under 55 years. The following groups were
ompared: muscle strength, range of motion, residual pain,
nd presence of Popeye deformity. Significant differences were

bserved in functional scores, esthetic deformity, and muscle
trength. The residual pain index was higher in patients who
nderwent tenodesis.
;5 2(3):291–297 295

Discussion

According to the literature, the main surgical indications for
LHB lesions, other than failure of conservative treatment, are
partial lesions affecting over 25% of the tendon diameter,
longitudinal injuries, instabilities with subluxation or medial
dislocation, association with subscapularis muscle tendon
injury, hourglass biceps (described by Boileau et al.27), and
detachment of the glenoid labrum (SLAP lesions). It is also
suggested that LHB procedures should not be routinely indi-
cated for the treatment of rotator cuff injuries. The main
techniques described for the surgical treatment of LHB disor-
ders were: acromioplasty, debridement, reconstruction of the
biceps reflection pulley, tenotomy, and tenodesis.4,5,9–54

Studies that advocate the use of LHB tenotomy suggest that
its main advantages are the fact that it is technically sim-
pler and lower cost, with a faster rehabilitation and without
risks related to the use of synthetic materials. Nonetheless,
the chances of Popeye deformity, loss of supination force, and
muscular fatigue are higher when this technique is used. They
could also cause biomechanical changes in the long term
and lead to humeral head ascension and biomechanical alter-
ations in the shoulder.4,27–32,34–38,40

The studies that advocate the use of LHB tenodesis suggest
that this technique provided a lower risk of Popeye deformity,
with a closer-to-normal biomechanical and anatomical resti-
tution and a better return to sports activities. However, it was
associated with a higher cost, greater technical complexity,
greater risk of residual pain, and more  delayed rehabilita-
tion.

Several LHB tenodesis techniques, arthroscopic or open,
have been described, both with good results in the literature.
The sites described for LHB fixation in the humerus include
the proximal portion of the bicipital groove, suprapectoral,
subpectoral, or in the soft tissue, such as in the conjoined
tendon and the tendon of the pectoralis major muscle. Some
authors have suggested that suprapectoral tenodesis as well
as tenodesis performed distal to the intertubercular groove
have better results regarding residual pain.4,27–30,33,36,39–50,52,53

Regarding the type of material used (interference screw and
anchors) for LHB tenodesis, the retrieved studies presented
divergences in their results. Some biomechanical studies have
suggested that interference screws are more  resistant and
that the main challenge of tenodesis is to maintain the phys-
iological tendon tension and length. The increase in LHB
tension could lead to failure of its fixation and residual pain.
The decrease in tension could lead to Popeye deformity and
decreased strength.4,27–30,33,36,39–50,52,53

Because LHB disorders are usually associated with other
shoulder conditions, the retrieved studies differ on the best
results and the best techniques. Future randomized clinical
trials may provide more  conclusive results.4,6–8,14,24–54
There is consensus among most of the medical literature
retrieved regarding the indications for LHB treatment, but not
regarding the best techniques to be used.
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