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Abstract

The long head of the biceps (LHB) tendon is often implicated in
various shoulder pathologies because of its anatomic course and
its close relation to the rotator cuff and the superior labrum of the
glenoid. Non-operative treatment continues to have a role for
patients who have mild symptoms with tendinopathy or partial
tears of the biceps tendon. Surgical treatment is considered for
patients with partial tears of the biceps tendon, biceps pulley
lesions and SLAP lesions. The choice of treatment whether
repair, tenotomy or biceps tenodesis remains controversial.
Biceps tenodesis is the preferred technique to manage LHB
lesions especially in younger patients, laborers, athletes and
patients who want to avoid a cosmetic deformity. This systematic
review suggested that the most commonly used and studied
LHB

instability, and LHB tenosynovitis. Biceps tenodesis can be

indications for LHB tenodesis were LHB tearing,

performed by arthroscopic or open techniques, using either soft tissue or bony fixation,

and the fixation devices varies from screws to anchors to buttons to just bony tunnels with

no hardware. According to our review, both arthroscopic and open biceps tenodesis

showed similar pain relief and clinical outcomes and either of these methods may be

recommended for patients with disorders of the biceps tendon and there is no consensus

about the best fixation technique.

Introduction

Anatomic course and its close relation to
the rotator cuff and the superior labrum of
the glenoid. ) There is a persistent
controversy regarding the function of the
LHB tendon and the management of the

various disorders associated with it. ®

The long head of the biceps (LHB)
tendon is often implicated in various
shoulder

pathologies because of its

Non-operative treatment continues to

have a role for patients who have mild
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symptoms with tendinopathy or partial
tears of the biceps tendon. Non-operative
treatment usually involves rest, activity
modification, use of non-steroidal anti-
inflammatory drugs, physical therapy and

corticosteroid injections. ©

Surgical treatment is considered for
patients with partial tears of the biceps
tendon, biceps pulley lesions and SLAP
lesions. The choice of treatment whether
repair, tenotomy or biceps tenodesis

remains controversial “®

Biceps
tenotomy is usually indicated in patients
older than 60 years and can be performed
relatively simply arthroscopically. It
produces pain relief but is associated with
problems such as cramping pain,
restricted elbow flexion, cosmetic
deformity (Popeye sign), fatigue pain and
a decrease in elbow flexion and

supination power. )

Biceps tenodesis is the preferred
technique to manage LHB lesions
especially in younger patients, laborers,
athletes and patients who want to avoid a
cosmetic deformity. Tenodesis, although
requiring a longer rehabilitation period
and having increased technical difficulty
in its execution, allows for a better return
to physical activity with a lower

incidence of cosmetic deformity.

Biceps tenodesis can be performed by
arthroscopic or open techniques, using
either soft tissue or bony fixation, and the
fixation devices varies from screws®to
anchors™® to buttons™ to just bony

12 with no hardware. A

tunnels
biomechanical assessment of 4 tenodesis
techniques was performed (open sub-
pectoral bone tunnel biceps tenodesis,
arthroscopic interference screw
technique, open sub-pectoral interference
screw fixation technique and arthroscopic
suture anchor tenodesis) ¥ However,
few clinical studies compare different
techniques in biceps tenodesis with

conflicting results.

Despite the increased popularity of the
procedure and the expanding number of
techniques and research analyzing the
technical details of fixation, the
indications for LHB tenodesis have not
been properly evaluated, and there is no
consensus about the best fixation
technique. The purpose of the current
study is to conduct a systematic review of
the literature on biceps tenodesis, as

regard indications and techniques.

Materials and Methods

A systematic review performed according
to PRIMSA guidelines using the
Cochrane database of systematic reviews,

the Cochrane central register of



controlled trials, PubMed, and MEDLINE
as database for search. We included
studies published between January 2010
and October 2018.

Search key words will be arthroscopic
biceps tenodesis, open biceps tenodesis,
sub-pectoral biceps tenodesis and LHB

tenodesis.

Inclusion criteria:

e Cadaveric studies.

e Clinical studies with at least 2 years
of follow up.

e English literatures only.

Table 1: Grading of Objective Scores;
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Exclusion criteria:

e Non-human studies.

e Reviews, commentaries, and general
discussion papers not presenting data on
impacts.

e Articles describing techniques only.

When only validated scoring systems
were used by the authors in their studies,
then the average primary outcome
measurement (score) was used to separate
patients into those with good or excellent
outcomes and those with poor results as

described in table 1. 419

Scoring System Good or Excellent Poor
Constant score >0r=40 <40
ASES score >or=70 <70
SANE score >or=70 <70
Results

A total of 482 studies were identified
in the literature, of which we chose
311748 pased on our inclusion and

exclusion criteria.

There were 10 studies with Level Il
evidence, 18 studies with Level IV
evidence, 2 studies with level Il evidence
and one study with level I evidence.

There were 9 studies that evaluated the

role of arthroscopic biceps tenodesis and

19 studies that evaluated open biceps
tenodesis; out of the 32 articles, there
were 3 studies that directly compared

open and arthroscopic biceps tenodesis.

The articles we reviewed used a variety
of outcome measures, including the
American Shoulder and Elbow Surgeons
(ASES) score; Constant score; University
of California, Los Angeles shoulder

score, Simple Shoulder Test score, visual
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analog scale (VAS) of pain; Single
Assessment Numeric Evaluation score;

and personal patient assessments.

The indications used for LHB tenodesis
included: shoulder pain, LHB tendon
instability, LHB tenosynovitis, LHB
tendon tearing, degenerative LHB
tendon, clinical exam findings of LHB
tendon pathology, SLAP tears, failed
SLAP repair, and failed conservative

management.

The two most commonly recorded
indications were LHB tendon tearing
and instability. Tenosynovitis was the
third most commonly used indication.
Other commonly reported indications for
LHB tenodesis in clinical studies
included SLAP tear, shoulder pain, and a

positive clinical exam.

Among all studies, a total of 423
arthroscopic tenodesis procedures and a
total of 840 open tenodesis procedures
were performed. The number of patients
in each study showed wide variation,
ranging from as few as 5 patients to as

many as 314patients.

Among all studies, there were 12 studies
used interference screws as a fixation
device for biceps tenodesis, 4 studies
used suture anchors, 2 studies used soft
tissue fixation, 3 studies used bony

tunnels, one study used endobutton and

there were one study did not describe

devices at all.

There were one study using single
knotless anchors, one study used double
knotless anchors and one study used dual
suture anchors. Three studies directly
compared interference screws and suture

anchors.

A study done in 20111, directly
compared soft tissue tenodesis (STT
group) , suture anchors tenodesis and
knotless anchors tenodesis (BFAT group)
.In this study, the STT group achieved
comparable good and excellent clinical
and subjective cosmetic results compared
with the BFAT group. However, MRI
revealed that in almost 75% of cases, a
distalization of the LHB and thereby a
failure of the STT was present. This
resulted in significantly inferior results,
in particular in the objective grading of
the cosmetic deformity and the overall
LHB score. The comparable good and
excellent results concerning pain and
function of the STT group compared
with the BFAT group may be explained
by an auto-tenodesis phenomenon of the
LHB within the distal bicipital groove
after a failure of the tenodesis has
occurred ©®

In comparison between soft tissue

fixation and interference screws fixation



the serial ultrasound follow-up showed
seven empty bicipital grooves in the soft
tissue tenodesis (STT) group, compared
with two empty grooves in the bony
interference tenodesis (BIFT) group,
which presented a significant difference.
The Popeye deformity occurred in only
two of seven patients in the STT group
with empty bicipital grooves, and the
deformity disappeared before
postoperative 6 months. Two patients in
the BIFT group with an empty groove
never manifested a Popeye deformity in
the first place. The percentage of Popeye
deformity  occurrence  showed no
significant difference between the two

groups.“?

In a cadaveric study, compared between
single knotless anchors, double knotless
anchors and interference screws fixation.
There was no significant difference in
cadaver age or bone density between any
of the groups. The interference screw
fixation had the highest ultimate failure
load and stiffness which  were
significantly higher than the results for
the single and double knotless screw
groups. The double knotless screw group
had the second highest ultimate failure
load and stiffness; both values were
significantly greater than corresponding
results of the single knotless screw

fixation. “®

5
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The mean displacement in response to
cyclic loading was significantly less for
the interference screw group than for the
double knotless screw group. The most
common mode of failure was suture
slippage from the locking mechanism of
the anchor screw for both the single (6/8)
and double knotless screw (7/8)
fixations, while biceps tendon tearing
was most common for the interference

screw fixation (6/8).“%

The complication rates of patients over
65 years old who underwent open sub-
pectoral biceps tenodesis were compared
to those of patients younger than 65
years old “».  They found that no
difference in complication rates for
patients over 65 and that clinical
outcome scores were satisfying and

showed improvements over time .

Across all studies, 801 patients (95.4%)
who underwent open tenodesis had a
good or excellent outcome and 39

patients (4.6%) had a poor outcome.

Across all studies, 404 patients (95.5%)
who underwent arthroscopic tenodesis
had a good or excellent outcome and 19
patients (4.5%) had a poor outcome.

These findings suggested good or
excellent outcomes in both arthroscopic

and open tenodesis groups.
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Overall, 39 patients in the open tenodesis
group had a poor outcome; among these
patients, 13 had persistent pain and 16
had failure of the tenodesis with the
Popeye deformity. There were also minor
complications, which included 3 cases of
superficial infection that resolved with
antibiotics, 5 cases of stiffness that
resolved with physiotherapy, and 2 cases

of transient brachial plexopathy that

Table 2.Complications of arthroscopic and open tenodesis

resolved spontaneously within 6 months.
Nineteen patients in the arthroscopic
tenodesis group had a poor outcome;
among these patients, 9 had failure with
the presence of the Popeye deformity and
5 had persistent pain. In addition, there
were 5 cases of stiffness of the shoulder
that resolved with physiotherapy(Table
2).

Arthroscopic Open

Complications

Failure/Popeye deformity

Persistent pain

Stiffness 5 (resolved at
latest follow-up)

Superficial infection

Brachial plexopathy

16

13
5 (resolved at
latest follow-up)
3 (resolved
with antibiotics)
2 (transient)

Discussion

Our literature review compares the
subjective and objective outcomes of
biceps tenodesis for lesions of the LHB,
both open and arthroscopic. We found
that both groups of patients had good to
excellent results in 98% of cases.

Lesions of the long head of the biceps
brachii can be a significant source of pain
in the shoulder. The lesions may vary
from degeneration to mechanical
irritation, inflammation, or trauma- or
sports-related lesions. Biceps tendon

lesions are divided into 3 types:

instability, inflammatory, and
traumatic. %%

The most commonly recorded
indications for LHB tenodesis in our
systematic review were LHB tearing,
LHB instability, and tenosynovitis of the
LHB. However, lack of clarity in
reporting of surgical indications was

noted.

Firstly, tears were not subdivided based
on the degree of tearing in this review
because most articles did not clearly

describe the magnitude of tendon tearing.



Instability of the long head of biceps
referred to both subluxation and
dislocation. Furthermore, the majority of
the studies did not explain whether these
findings were detected on clinical exam,
through advanced imaging or during the
operative  procedure and  clinical
examination were found to be vague and
missing important details on the specific

diagnostic physical exam maneuvers.

It is very common to have other
pathologies concomitant with LHB
pathology including but not limited to
rotator cuff tears or tendinosis,
impingement, labral tears  and
osteoarthritis  (acromioclavicular and
glenohumeral). Therefore, it is also the
difficulty in diagnosis that makes
indications for LHB tenodesis variable
and indistinct.

An important challenge noted during
this review was the lack of
documentation of “conservative
management” in the studies reviewed.
Conservative management, in most
cases, should be the first step in
management of LHB

Although  failure  of

pathology.
conservative
management is listed as an indication in
many studies (15.4 %), the specific
details of the treatment are not

consistently reported. The duration of
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non-operative management and
modalities used is also absent from the
majority of the studies in this review.
This information is important as it allows
clinicians appraising the evidence to
appreciate what the modality and
duration of conservative measures were

trialled before surgery.

Treatment of these lesions starts non-
operatively with non-steroidal anti-
inflammatory drugs, activity
modification, physiotherapy, or local

steroid injections.

Biceps lesions with failed conservative
treatment can be managed surgically, and
the options include tenotomy or

tenodesis, either arthroscopic or open.

Tenotomy is technically less challenging
and may result in muscle cramping and

the classic Popeye deformity. %52

A variety of open and arthroscopic
methods of tenodesis have been reported

in the literature.

Biceps tenodesis can be performed by
arthroscopic or open techniques, using
either soft tissue or bony fixation, and the
fixation devices varies from screws to
anchors to buttons to just bony tunnels

with no hardware.
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The soft tissue tenodesis of the LHB is
defined as the tenodesis of the LHB to
the soft tissue such as the rotator cuff or
the rotator interval using suture material.
It is also called the percutaneous intra-

articular trans-tendon technique.®®

The bony fixation techniques are the
tenodesis of the LHB using a suture
anchor, knotless anchor, interference
screw, button , bony tunnel , or other

techniques such as key-hole fixation.

The outcomes after tenodesis have been
generally good. In this systematic review
we found 98% good or excellent
outcomes of both arthroscopic and open

tenodesis of the biceps tendon.

Tenodesis of the LHB shows good
results in regard of shoulder function
scores and pain relief. However, there is

no consensus for the fixation type.

In our review we excluded all articles in
which patients underwent a concomitant
rotator cuff tear to minimize potentially

confounding variables.

In our review of open tenodesis we
found a similar complication rate of only
2%.

Our review had a total of 423

arthroscopic LHB  tenodesis patients

and a total of 840 open LHB tenodesis
patients. The number of patients in each
study showed wide variation, ranging
from 5 to 314 patients.

We found good or excellent results in
98% of patients in both groups. There
were 9 failures in patients who
underwent arthroscopic tenodesis and 16

failures in the open group.

According to our review, both
arthroscopic and open biceps tenodesis
showed similar pain relief and clinical
outcomes and either of these methods
may be recommended for patients with

disorders of the biceps tendon.

Conclusion

Biceps tenodesis can be performed by
arthroscopic or open techniques, using
either soft tissue or bony fixation, and the
fixation devices varies from screws to
anchors to buttons to just bony tunnels,
with no hardware. Both open and
arthroscopic biceps tenodesis provided
satisfactory outcomes in most patients,
and there were no identifiable differences

in this review.

Despite the increased popularity of the
procedure and the expanding number of
techniques and research analyzing the



technical details of fixation, the
indications for LHB tenodesis have not
been properly evaluated, and there is no
consensus about the best fixation

technique.
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