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Abstract: Long head of the biceps pathology is a common cause of shoulder pain and dysfunction. Surgical treatment can
be either a tenotomy or a tenodesis. Long-term results may be similar in both surgical techniques; however, the latest
systematic reviews indicate that tenodesis offers superior clinical and functional results in young patients and athletes.
Considering the favorable results with the biceps tenodesis, we present this arthroscopic tenodesis in which the long head
of the biceps is fixed in the bicipital groove with an all-suture anchor passed directly through the tendon, providing a stable
and fast fixation without using penetrating grasper.

The long head of the biceps tendon (LHBT) pathol-
ogy is a frequent cause of shoulder pain. Multiple

studies previously identified LHBT injury as a cause of
shoulder pain, either in isolation or in conjunction with
other shoulder pathologies.1

LHBT injuries are associated with shoulder pathol-
ogies such as rotator cuff injury or anterosuperior
labrum injuries. Several authors recommend that they
should be treated to improve clinical outcomes after
shoulder surgery. Currently, tenotomy and tenodesis
are the surgical options in the treatment of the LHBT
injuries. However, the patient’s age, occupation, hand
dominance, recreational activities, and expectations
should be considered for the choice of the proper
surgical treatment.2

Multiple techniques for performing biceps tenodesis
have been previously reported. These procedures have

included soft-tissue fixation and suture, suture anchor
fixation, interference screw fixation, or cortical button
fixation (unicortical or bicortical).3,4

We present an arthroscopic technique for high
suprapectoral tenodesis of LHBT using a fixation with
all-suture anchor and a double lasso-loop knot. This is a
quick, simple, and reproducible technique that provides
a stable fixation of the LHBT.

Surgical Technique (With Video Illustration)

Patient Position
Under general anesthesia with previous interscalene

plexus block, the patient is placed in the beach-chair
position with arm under 3 kg of traction. Also, an
advantage of this technique is that it can be done with
patient in lateral decubitus position as well.
The procedure is performed completely arthroscopic

in the glenohumeral joint. The standard arthroscopic
portals are marked on the skin before starting the
surgery (A, posterior standard portal. B, posterolateral
portal. C, lateral portal. D, anterolateral portal. E,
anterior portal) (Fig 1).

Step 1: Intraarticular Approach
Through the posterior portal (A) with a 4.0-mm 30!

arthroscope, the glenohumeral joint is visualized and
the arthroscopic diagnosis of the LHBT is checked. With
an intra-articular view from the posterior portal, an
anterolateral working portal (D) is made. This portal is
also known as a sub-bicipital portal and provides
optimal access to the biceps tendon through the
supraspinatus tendon tear (Video 1).
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Step 2: Anchor Placement
Through the working portal (anterolateral portal, D)

and viewing the glenohumeral joint from the posterior

portal (A), a Self-Punching All Suture-Anchor (ICONIX
SPEED, 2.3 mm, Double Loaded; Stryker European
Operations, CM Amsterdam, The Netherlands) is
introduced in the upper part of the bicipital groove
penetrating the biceps tendon (Fig 2). Subsequently,
with this step, the sutures will already be passed
through the biceps tendon (Fig 3). The optimal anchor
position is important to maintain tenodesis in an
anatomical tension.

Step 3: Suture Management and Knot-Tying
(Without Penetrating Grasper)
To manage the sutures and knot-tying, only a suture

grasper (suture manipulator) (Stryker, Mahwah, NJ) is
necessary. With a suture grasper inserted through
portal D, one of the sutures is retrieved and transported
anteriorly to the biceps tendon, and pushed to the space
between the anterior glenoid rim and the subscapularis
tendon. Next, the suture manipulator is opened and the
suture is left there. The suture manipulator is posi-
tioned posteriorly to the biceps tendon, advanced
medially, and the suture is retrieved laterally with the
loop. A lasso loop is made around the whole tendon
passing the free limb through the lasso and then it is
knotted over the anchor (Fig 4). Notice that the post is
the free limb where there is no lasso loop, and that
alternating locking half hitches should be made to
complete the tenodesis, as the lasso prevents any sliding

Fig 1. The patient is placed in the beach-chair position. Right
shoulder with the standard arthroscopic portals: A, posterior
standard portal; B, posterolateral portal; C, lateral portal; D,
anterolateral portal; and E, anterior portal.

Fig 2. Anatomical model of the humeral head. The Self-
Punching All Suture-Anchor (black arrow) is inserted through
(penetrating) the long head of the biceps tendon (white arrow).

Fig 3. Anatomical model of the humeral head. The Self-
Punching All Suture-Anchor completely inserted into the
bicipital groove (white arrow), and the sutures stay in the
long head of the biceps tendon (black arrow).
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knot from sliding down into the groove. Subsequently,
the same procedure is done with the other color
sutures. Then, the tenotomy is performed with a radi-
ofrequency device (90-SMAXEnergy Probe; Stryker,

San Jose, CA). Finally, each lasso loop is knotted after
retrieving the same color sutures (the technique is
performed without cannulas) and in this way the
tendon is completely fixed on the bicipital groove

Fig 4. Suture management and knot-tying (step by step) in a left shoulder. A, With the suture manipulator (white arrow), one of
the sutures is grabbed and transported anteriorly to the biceps tendon. B, The suture is pushed to the space between the anterior
glenoid rim and the subscapularis tendon. C, The suture is left there and the suture manipulator is pulled back. D, the suture
manipulator is positioned posteriorly to the biceps tendon. E, The suture loop is lateralized with the suture manipulator. F, With
the suture manipulator the loop is retrieved towards anteromedial until the loop is around the biceps. G, The lasso loop is made
around the whole tendon passing the free limb through the lasso. H, The lasso loop is knotted after retrieving both of the sutures
of the same color, and in this way the tendon is completely fixed to the bicipital groove (black arrow). Then, the same procedure
is repeated with the other color sutures.
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(Fig 4). Lastly, the fixation of the tenodesis is verified
(Fig 5). In some cases, a triple-loaded suture- anchor
also can be used, and one of the sutures may be passed
through the supraspinatus tendon to repair it.

Postoperative Protocol
The shoulder is placed in a sling for 25 to 30 days and

early rehabilitation can be started on the following day
after the surgery (passive and light active-assisted ex-
ercises). At 4 weeks postoperatively, the patient begins
a specific rehabilitation program with a physiotherapist.
Return to sports can be done after 3 months.

Discussion
Tenotomy and tenodesis are the 2 procedures

described for the treatment of LHB tendinopathy, both
procedures have advantages and disadvantages. Tenot-
omy has the advantages of being less technically
demanding and favors early return to the premorbid

condition, but the disadvantages of a cosmetic Popeye
deformity and its association with muscle cramps must
be considered.5

Tenodesis provides a better tendon lengthetension
ratio and thus preserves flexionesupination strength
and prevents muscle atrophy. However, it is more
technically challenging and has a longer rehabilitation
period. Nevertheless, active and young patients can
benefit from this technique.6,7 The main indications for
tenodesis are pain in the long head of the biceps, a
positive Speed or Yergason test in active young patients,
and magnetic resonance imaging showing subluxed or
torn lesions on the biceps tendon or biceps pulley.6

Many tenodesis techniques have been proposed.
These can be according to the approach (arthroscopic or
open procedure), according to the anatomical place of
fixation of the tenodesis (suprapectoral or infrapec-
toral), and according to the device for fixation of the
tenodesis (unicortical screws or suture anchors). Some
authors have shown that there is no statistically sig-
nificant difference between the use of interference
screws and suture anchors in biceps tenodesis.8

Arthroscopic tenodesis has advantages compared with
open surgery, since it can reduce the risk of infection,
reduce blood loss, and decrease damage to the muscu-
locutaneous nerve.9 There is a statistically significant
difference in complication rates between open and
arthroscopic tenodesis. However, complication rates
remain <2% in both techniques.10

Regarding arthroscopic techniques, some authors
showed that a biceps tenodesis using an interference
screw could provide greater fixation strength than a
biceps tenodesis performed with a double-suture an-
chor technique,11 but also early failure after biceps
tenodesis by use of this technique can be seen.12

However, current biomechanical reviews describe that
biceps tenodesis technique with suture anchor using
lasso loop achieve strong and secure tendon fixation,
equivalent to interference screws.13 For this reason, this
technique using a 2 lasso-loop knot configuration offers
a stable fixation and is easier because there is no need of
using a penetrating grasper.
In conclusion, considering the benefits of arthroscopic

tenodesis and the good biomechanical results with all

Fig 5. Beach-chair position is shown. Right shoulder: intra-
articular view through the posterior portal (A portal) of the
biceps tenodesis. The long head of the biceps tendon is
completely fixed on the bicipital groove (white arrow).

Table 1. Advantages and Disadvantages and Risks and Limitations

Advantages Disadvantages

" This arthroscopic technique can be done in a beach-chair position or
in lateral decubitus.

" Surgical time can be reduced because it is a fast arthroscopic
technique.

" This biceps tenodesis avoids the deformity associated with tenotomy
(Popeye sign)

" The all-suture anchor may be used with caution in patients with
osteoporosis.

Risk Limitations

" Long head of the biceps tendon damage during Self-Punching All
Suture-Anchor placement.

" This arthroscopic technique cannot be performed if the long head of
the biceps tendon is retracted or scarred within the bicipital groove.
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suture anchor fixation,14 we believe that our technique
is a reproducible, simple, fast, and with many technical
advantages (Table 1). In addition, it is an alternative to
be used in associated pathologies of the shoulder such
as rotator cuff injuries. The clinical results of this tech-
nique have been favorable; however, biomechanical
studies are required to evaluate the biomechanical
properties of this tenodesis technique.
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