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Abstract: Bicep tendon pathology often arises from chronic overuse injuries, acute trauma, or degenerative changes in the
glenohumeral joint. These injuries can cause significant shoulder pain, and can greatly limit range of motion and, in turn,
activities of daily living. The diagnosis of biceps pathologies can be challenging, because patients often present with
nonspecific symptoms. Some bicep tendon pathologies may be treated nonoperatively; however, biceps tendon subluxation
and the presence of rotator cuff or SLAP lesions require surgical management. One of the options for the treatment of bicep
tendon pathology includes miniopen subpectoral biceps tenodesis. The purpose of this Technical Note is to describe in detail
our preferred operative technique for miniopen subpectoral biceps tenodesis with 2 different fixation methods.

Pathology of the long head biceps (LHB) tendon is a
common cause of debilitating anterior shoulder
pain.'” Biceps tendinopathy can arise for a number of
reasons, including chronic tendinitis, acute trauma,
overuse, and degenerative changes.” Patients
commonly present because of pain with overhead
movements and pain-limiting range of motion, most
notably forward flexion.'

Although a traumatic biceps rupture resulting in a
“popeye deformity” is fairly evident, the diagnosis of
biceps tendinopathy can be more difficult due to the
nonspecific presentation and poor sensitivity of existing
clinical examinations.’® Imaging studies have also been
reported to have low sensitivity and lead to frequently
missed diagnoses.” Therefore, clinical suspicion ac-
cording to patient presentation and history is used in
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combination with a thorough physical examination and
imaging studies to guide treatment.

First-line treatment for tendinopathy is often nonop-
erative.” Nonoperative management often consists of a
combination of nonsteroidal anti-inflammatory medica-
tions, rest, ice, and physical therapy. When pain and
inflammation are severe, corticosteroid injections can
also be used.” However, some cases of tendinopathy
require surgical management, including the following:
partial-thickness tear of the LHB tendon (>25%-50%),
medial LHB subluxation, LHB subluxation associated
with lesions of the subscapularis tendon or biceps pulley
and/or sling, presence of associated shoulder pathology
(rotator cuff and SLAP lesions), and failure of conser-
vative management of LHB tendinopathy.””'°

The purpose of this Technical Note is to describe in
detail our preferred operative technique for miniopen
subpectoral biceps tenodesis with 2 different fixation
methods. We believe that both fixation techniques
presented are viable options for the treatment of biceps
tendinopathy recalcitrant to nonoperative treatment
modalities.

Surgical Technique
The narrated video provides an overview of the
described surgical technique (Video 1).

Patient Positioning and Anesthesia

The patient is placed in the supine position on the
operating table and general anesthesia is used for in-
duction. Single shot or catheter infusion regional
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anesthesia may be used as well. The patient is then
brought into the beach-chair position with care taken to
pad all bony prominences. Moreover, the head and
neck positioning should be carefully assessed before
starting the procedure. We do not use an arm posi-
tioner; rather, the operative extremity is draped free
with a well-padded Mayo placed under the elbow.

Objective Diagnosis

Preoperative evaluation should start with a thorough
history and physical examination. Physical examination
most commonly yields tenderness over the bicipital
groove of the humerus, found by palpating the anterior
aspect of the shoulder with the arm internally rotated
10°. In cases of biceps tenodesis, tenderness to palpation
should move laterally with external rotation of the arm,
which helps distinguish it from other causes of anterior
shoulder pain. Provocative tests include an active
compression test of the biceps tendon in the bicipital
groove, Speed’s test, Yergason’s test, and O’Brien’s test.

Diagnostic imaging should consist of shoulder radio-
graphs to assess for osseous abnormality. Ultrasound is
an inexpensive, noninvasive modality that provides
dynamic evaluation of the LHB tendon. The bicipital
groove is examined both transversely and longitudi-
nally, looking for swelling surrounding the proximal
biceps tendon, as well as medial instability with the
range of motion. A limitation of shoulder ultrasound is
that it is user dependent. Magnetic resonance imaging
of the shoulder allows for detailed evaluation of the
long head of the biceps tendon, as well as any
concomitant loose bodies, labral, chondral, or other soft
tissue injuries. Axial T2 sequences are particularly
useful to assess the amount of surrounding
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inflammation within the biceps tendon sheath, medial
subluxation or dislocation of the biceps tendon, asso-
ciated subscapularis tears, and biceps pulley lesions.

Operative Technique

General endotracheal anesthesia may be combined
with regional nerve blocks to maximize postoperative
pain control. Perioperative antibiotic prophylaxis is
administered intravenously before incision. A diag-
nostic arthroscopy is conducted first to directly visualize
the chondral surfaces, glenoid labrum, biceps tendon,
and rotator cuff. A standard posterior portal is used for
the diagnostic arthroscopy, and an anterior working
portal is created within the rotator interval under direct
visualization. Using a probe in the anterior portal, the
biceps tendon is pulled into the glenohumeral joint to
evaluate the tendon’s shape, mobility, fraying, and
associated synovitis. Because biceps tendon pathology is
most often present in the section of tendon located
within the bicipital groove, it is critical that this part be
drawn into the joint. The coracohumeral ligament, su-
perior glenohumeral ligament, supraspinatus tendon,
and subscapularis tendon are evaluated for any pa-
thology. An arthroscopic biter is used to perform a
tenotomy near the biceps tendon’s insertion on the
superior labrum (Fig 1). An arthroscopic shaver is then
used to debride the proximal stump to a stable margin.
Any concomitant arthroscopic procedures are carried
out at this time.

With the arm abducted and internally rotated, the
inferior border of the pectoralis major tendon is
palpated. On the anteromedial aspect of the proximal
arm, an approximately 3-cm incision is made from 1 cm
superior to the inferior border of the pectoralis major

Fig 1. The intra-articular
portion of the biceps
tendon (yellow arrows) is
identified using a 30°
arthroscope  during the
diagnostic arthroscopy in
the right shoulder. After
this, an arthroscopic bitter
(A and B) is used to make a
tenotomy (C) near the bi-
ceps tendon’s insertion on
the superior aspect of the
labrum.
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Fig 2. After the arthroscopic portion of the procedure,
attention is turned to the skin incision for the subpectoral
biceps tenodesis in the right shoulder. The patient is main-
tained in the beach-chair position. The pectoralis major
tendon is palpated and used as a reference for the position of
the skin incision. Then, a 3-cm incision (yellow arrow) is
made on the anteromedial aspect of the proximal humerus,
from 1 cm superior to the inferior border of the pectoralis
major tendon to 2 c¢m distal to the inferior border.

tendon to 2 cm distal to the inferior border (Fig 2).
Electrocautery is then used to control bleeding. The
overlaying fatty tissue is dissected with Metzenbaum
scissors until the fascia overlaying the pectoralis major,
coracobrachialis, and biceps is identified. If these
anatomic landmarks are not seen, the dissection is
likely too lateral. Once the inferior border of the
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pectoralis major has been identified, the fascia over-
laying the coracobrachialis and biceps is incised in a
proximal to distal manner. Blunt finger dissection is
carried out under the inferior edge of the pectoralis
muscle, palpating up the anterior aspect of the hu-
merus, leading to the long head of the biceps tendon.

Once the biceps tendon is identified, it is delivered
from the wound with finger dissection or with the use
of a right angle clamp (Fig 3 A and B). A clamp is used
to hold the proximal aspect of the biceps tendon. To
ensure appropriate tensioning of the biceps tendon,
FiberWire (Arthrex, Naples, FL) or FiberTape
(Arthrex) is whipstitched from the musculotendinous
junction to a point 2 cm proximal (Fig 3C). The
remaining proximal portion of the tendon is then
sharply excised (Fig 3D). Enough of the tendon is
secured to ensure adequate interference fixation
within bone and to position the musculotendinous
portion of the biceps muscle beneath the inferior
border of the pectoralis major tendon. This is critical
for the proper tensioning of the muscle-tendon unit, as
well as for cosmesis. The anterior cortex of the prox-
imal humerus at the level of the inferior aspect of the
bicipital groove is cleared of all soft tissue using a key
elevator.

Interference Screw Fixation. A guidewire and an 8-mm
reamer (Arthrex) are used to make an anterior
unicortical bone tunnel. Note the relation of the arm

Ly
Fig 3. The subcutaneous is carefully dissected to fully expose the biceps tendon in the right shoulder. The long head of the biceps
tendon is retrieved from the skin incision (A and B, yellow arrows). The tendon is then prepared and whipstitched using

FiberTape (Arthrex) or FiberWire (Arthrex) from the musculotendinous junction to 2 cm proximal (C). Afterward, the excess
tendon is removed (D, black arrows).
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position to the position of the drill and reamer. At this
point, the arm is externally rotated approximately
10°, and the drill should be aimed directly anterior to
posterior. This helps ensure drilling and reaming in
the center of the humerus, rather than eccentrically
through the medial or lateral cortex. One limb of the
suture is threaded through the Arthrex PEEK
(polyether ether ketone) tenodesis screwdriver and
screw (8 x 12 mm) (Arthrex) (Fig 4A). The tenodesis
screwdriver is placed into the bone tunnel, and the
screw is advanced over the tendon until the screw is
flushed with the bone tunnel (Fig 4B). The suture is
then tied down for back-up fixation. This provides
both an interference fit with the screw, and suture
anchor stability (tendon-screw construct). The
procedure is completed with standard wound closure.

Cortical Button Fixation. All portions of the procedure
are identical to those of the interference screw fixation
technique to the point of whipstitching the long head of
the biceps tendon. We prefer to use No. 2 FiberWire
(Arthrex) for interference screw fixation and FiberTape
for cortical button fixation. A 3.2-mm drill pin
(Arthrex) is inserted through the anterior cortex of
the proximal humerus at the level of the inferior
bicipital groove (Fig 5). As with the interference screw

Fig 5. For the cortical fixation technique, a 3.2-mm drill pin is
first used to make a hole in the anterior cortex of the proximal
humerus at the level of the inferior bicipital groove in the
right shoulder. For this portion of the procedure, it is impor-
tant that the tunnel is positioned in the center of the intra-
medullary canal to ensure optimal positioning of unicortical
fixation. We recommend performing the tunnel with the arm
in abduction and external rotation as shown.

N. 1. KENNEDY ET AL.

Fig 4. To perform a biceps tenod-
esis using an interference screw
technique performed in the right
shoulder, with the patient in a
beach-chair position, we use an
Arthrex PEEK (polyether ether
ketone) tenodesis screw (Arthrex)
(vellow arrow). In this case, an 8 x
12 mm screw is used (A and B).

fixation technique, the surgeon should palpate to
ensure that the drill pin is in the center of the
humerus. Moreover, the angle between the arm and
the drill should be noted. One limb of the FiberTape
(Arthrex) is loaded through the Pec Button (Arthrex)
with the free end exiting the longer side of the
trapezoidal-shaped button (Fig 6). The other free end
of the FiberTape (Arthrex) is loaded in a reverse
fashion, again with the free end exiting the longer
side of the button. This suture-loading configuration
helps the button flip and lie flush against the humeral
cortex. The button inserter (Arthrex) is then used to
insert the loaded Pec Button (Arthrex) while applying
traction to one of the free suture ends. After the
button is inserted deep to the anterior cortex, the
button inserter (Arthrex) is unscrewed and removed.
The free suture ends are then toggled to flip the
button against the undersurface of the anterior cortex.
A tension slide technique is used to complete the
tenodesis with the appropriate tension. The FiberTape
(Arthrex) ends are then tied down for back-up
fixation. The procedure is completed with standard
wound closure. The pearls and pitfalls associated with
this technique are listed in Table 1.

Fig 6. Once the anterior cortex of the humerus is prepared
with the tunnel created, 1 limb of the FiberTape (Arthrex) is
loaded through the Pec Button (Arthrex) (yellow arrow) with
the free end exiting the longer side of the trapezoidal-shaped
button. The other free end of the FiberTape (Arthrex) is
loaded in a reverse fashion. This allows for optimal fixation
through the use of the Pec Button (Arthrex).



Table 1. Pearls and Pitfalls
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Pearls

Pitfalls

To ensure adequate interference
fixation within bone and
proper tensioning of the
muscle-tendon unit, enough
of the tendon must be
secured before fixation

The arm is externally rotated
approximately 10°, whereas
the drill is aimed directly
anterior to posterior to
ensure drilling and reaming
in the center of the humerus,
rather than eccentrically

One limb of the FiberTape
(Arthrex) is loaded through
the Pec Button (Arthrex)
with the free end exiting
the longer side of the
trapezoidal-shaped button (Fig 6).
The other free end of the FiberTape
(Arthrex) is loaded in a
reverse fashion

For both types of fixation, palpation
should be done to ensure that the
drill pin is in the center of the
humerus

Inadequate interference

fixation and improper
tensioning of the
muscle-tendon unit
may result from poor
securement of the
tendon for fixation

If the arm is improperly
positioned during drilling,

eccentric drilling may
result and ultimately
lead to poor fixation
of the biceps tendon

If the free ends of the

FiberTape (Arthrex) are
not properly loaded into

the Pec Button (Arthrex),

then this will lead to
poor fixation and

greater likelihood of
postoperative failure

Without palpation and

ensuring that the drill
is in proper place, the
fixation of the biceps

tendon may not be
done correctly

Postoperative Rehabilitation

The patient is placed in a sling with the shoulder in
neutral or internal rotation. Passive and active range of
motion without restrictions is allowed immediately af-
ter surgery. Resisted elbow flexion is restricted for
6 weeks after surgery. Progressive resistance training is
permitted 6 weeks after surgery. After 3 months, the
patient is allowed to return to all activities, provided
any concomitant procedures allow.

Discussion

This Technical Note describes our preferred surgical
approach, with 2 different fixation methods, for biceps
tendinopathy requiring surgery. Although biceps ten-
dinopathy can be treated nonoperatively with relative
success, we feel this technique is a viable option for
those who have failed nonoperative treatment or have
other surgical implications.

In instances where surgery is determined to be the
proper treatment, there are a number of options for
biceps tendinopathy. In general, there are 2 commonly
used procedures—tenodesis and tenotomy. Many
studies comparing tenotomy and tenodesis have failed
to show any difference between the 2 in terms of
subjective or objective outcomes.'''* A recent review
by Patel et al.'"* concluded that both tenotomy and
tenodesis are reliable surgical options with good
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outcomes; however, further high-powered studies with
high levels of evidence need to be conducted. Although
both procedures have been shown to produce good
outcomes, some studies have reported tenodesis to be
superior in terms of cosmesis and ultimate tendon
failure strength.'>'”>'® Therefore, tenodesis may show
superior biomechanical properties.

Tenodesis is largely performed in young, active pa-
tients, particularly those who expose their upper ex-
tremities to high loads on a regular basis, such as
athletes and those with manual labor jobs. Tenodesis
can be performed arthroscopically, via a miniopen and
open incisions. Although there are studies reporting on
clinical outcomes of the different techniques, there is a
paucity of literature comparing the techniques. Werner
et al.'” reported on range of motion, strength, and
subjective scores for 32 patients after arthroscopic
suprapectoral tenodesis and 50 patients undergoing
subpectoral tenodesis, and found no significant differ-
ences in any clinical outcomes. These results diverged
from previous studies that have reported on the supe-
riority of subpectoral fixation when compared with
suprapectoral fixation. In addition, Friedman et al.”
reported that subpectoral tenodesis had a significantly
lower failure rate (2.7% vs 12%) when compared with
suprapectoral fixation.

Numerous fixation types have been reported in the
literature, including interference screws, suture anchor
fixation, soft tissue fixation, and cortical button fixa-
tion. Biomechanical studies have been undertaken,
with varying results, regarding superiority of fixation
techniques, although most seem to be adequate.'®*
Buchholz et al.'® evaluated intramedullary cortical
button fixation compared with interference screw us-
age and found similar results in regard to stiffness and
ultimate failure loads, suggesting that both can be used
for subpectoral fixation.

In conclusion, we recommend an open approach with
subpectoral fixation for these instances of biceps ten-
dinopathy requiring surgery. Further comparative
studies are needed to elucidate biomechanical and clin-
ical superiority amongst approaches and fixation tech-
niques. Furthermore, more long-term studies need to be
undertaken to elucidate the optimal approaches, fixation
techniques, and fixation location in regard to prevention
of osteoarthritis and restoration of native function.
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