Technical Note

How to Expose the Long Head of the Biceps Tendon ®

in Shoulder Arthroscopy Efficiently: The

Check for
updates.

Tubercle—Traction and Touch—Tendon Method
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Abstract: Arthroscopic tenodesis of the long head of the biceps tendon (LHBT) is a common procedure in a series of
bicipital tendinopathies, including tendinitis, SLAP lesions, and tendon instability. Locating and exposing the LHBT during
arthroscopy present a technical challenge in tenodesis. Blind exploration of the subacromial space may result in inad-
vertent tendon transection and iatrogenic damage to surrounding structures, leading to increased patient trauma,
bleeding, and operation time. Using the tubercle—traction and touch—tendon method facilitates a roadmap-style, accurate,
prompt exposure of the LHBT, minimizing blind exploration-related damage to the subacromial bursal area and adjacent
structures, which is conducive to early and rapid postoperative shoulder recovery for patients.

In the treatment of biceps tendinopathy, tenotomy
and tenodesis stand as the 2 most commonly per-
formed procedures. With its ability to mitigate post-
surgical complications such as the Popeye deformity
and cramping arm pain compared with tenotomy,
tenodesis has gained traction as the preferred approach
for addressing biceps tendinopathy.'” Given the rela-
tively complex anatomic structures of the shoulder
joint, locating and identifying the long head of the bi-
ceps tendon (LHBT) in the subacromial space pose a
technical challenge during shoulder arthroscopy. Blind
exploration of the subacromial bursa often results in
collateral damage to structures such as the sub-
scapularis and supraspinatus tendons, as well as inad-
vertent transection of the LHBT, leading to heightened
bleeding and prolonged operation times. The
tubercle—traction and touch—tendon (TTT) method,
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characterized by the implementation of 3 pivotal steps,
facilitates systematic and convenient exposure of the
LHBT, reducing iatrogenic injuries caused by the
tendon exposure process.

Surgical Technique
The TTT method comprises 3 essential steps for effi-
ciently and accurately locating the LHBT (Video 1).

Step 1: Tubercle

The initial step emphasizes accurately locating the
tendon with reference to the position of the greater tu-
bercle. After a general anesthetic is administered, the
patient is placed in the lateral decubitus position with the
surgical arm secured on an adjustable sterile arm holder
(Fig 1). A standard lateral portal is established as the
viewing portal, while the anterosuperolateral portal
serves as the working portal’ (Fig 2). The arthroscope is
inserted into the subacromial bursa to achieve a “50-yard
line view” from the lateral portal and then extends the 50-
yard line to locate the greater tubercle. Once the greater
tubercle is located, the lens is rotated 90° toward the front
of the patient, perpendicular to the 50-yard line, and
advanced along the bony prominence of the greater tu-
bercle (Fig 3). When the edge of the bursa is reached, the
anterior portion of the bursa is opened using a cautery
device. A switching stick may be used as a strut to widen
the operating space from the anterior portal. The anterior
and inferior parts of the bursal incision reveal the parade
area of the LHBT (Fig 4).
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Fig 1. Patient placement in lateral decubitus position (arrow)
with right arm secured on adjustable sterile arm holder.

Step 2: Traction and Touch

After complete exposure, traction and tactile sensa-
tion are significant for locating the bicipital groove and
the LHBT position. A polydioxanone (PDS) suture
(Ethicon, Somerville, NJ) is passed through the intra-
articular portion of the LHBT in preparation for trac-
tion (Fig 5). After sectioning of the subacromial bursa,
the LHBT is concealed beneath the transverse humeral
ligament. Gentle and repetitive traction on the PDS
suture facilitates observation of the LHBT sliding in the
bicipital groove (Fig 6). Additionally, a probe is used to
touch the synovium above to identify the location of
the bicipital groove and the LHBT.

Step 3: Tendon

In the final step, after confirmation of the position of
the bicipital groove and the LHBT, the biceps sheath is
cautiously opened using a cautery device. Milky-white
longitudinal tendon fibers running perpendicular to

Greater Tubercle

Fig 3. Arthroscopic view from lateral portal in right shoulder
showing forward direction (arrow) with greater tubercle as
starting point.

the circular fibers of the tendon sheath can be observed
(Fig 7). Identification can be further confirmed by
gently pulling the PDS suture, enabling observation of
the sliding of the tendon fibers. The identity of
the LHBT is confirmed once sliding of the tendon fibers
is observed. Further dissection and exposure are per-
formed cautiously to avoid tendon damage and to
reveal the LHBT effectively.

Discussion

The LHBT is susceptible to injury, especially during
activities involving overhead sports, with increased
tension observed during throwing movement.”®
Excessive activity and prolonged friction can lead to
injury and inflammation in the LHBT and its sheath,
resulting in anterior shoulder pain and restricted
mobility.” Apart from direct tendon injury and
inflammation, the sheath of the biceps tendon,
considered an extension of the synovial lining of the
glenohumeral joint, can be affected by the inflamma-
tory processes of the rotator cuff tendons.® Moreover,
several studies have shown a correlation between

Fig 2. Required arthroscopic portals in right
shoulder (arrows). The lateral portal (LP)
serves as the viewing portal; the ante-
rosuperolateral portal (ASLP) and the ante-
rior portal (AP) serve as the working portals.

Proximal



ARTHROSCOPIC LHBT EXPOSURE e3

/ {

| |
\\
2

\ AP
)

Fig 4. Long head of biceps tendon locating trajectory (arrow,
red: muscles; blue: bursa; yellow: incision area; right
shoulder). (Hllustration by Ziyi Chang, M.Med.)

rotator cuff diseases and LHBT tendinopathy.”'?
Conditions such as impingement syndrome and
shoulder dislocation, resulting from structural damage
or laxity leading to the abnormal position of the
glenohumeral joint, can also contribute to secondary
rotator cuff and LHBT injuries, resulting in shoulder
dysfunction. Therefore, a considerable portion of
LHBT issues require intervention.

Currently, the treatment of LHBT pathology in
shoulder arthroscopy is primarily accomplished
through tenodesis."*'*'* This procedure preserves the
length-tension relation of the biceps muscle, offering

Fig 5. Arthroscopic view from lateral portal in right shoulder
showing passage of polydioxanone suture through intra-
articular portion of long head of biceps tendon (arrow) in
preparation for traction.
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Fig 6. Identification of long head of biceps tendon by pulling
polydioxanone suture (arrow, right shoulder, lateral decubi-
tus position).

advantages over tenotomy in restoring biceps function,
reducing muscle atrophy and fatigue cramping, and
avoiding the occurrence of the Popeye sign.®'> '’
Therefore, accurately and promptly locating the LHBT
during surgery becomes an essential factor in
minimizing patient trauma, reducing bleeding, and
shortening operation time. The TTT method combines
several effective technical points in locating the LHBT,
enabling a roadmap-guided, rapid, precise exposure of
the LHBT to facilitate further interventions.

The TTT method has several advantages and disad-
vantages (Table 1). Noteworthy benefits include oper-
ational convenience and reduced iatrogenic injuries.
Furthermore, this technique provides a unique advan-
tage for patients with adhesive capsulitis, in whom
locating the LHBT can be particularly challenging owing
to limited space. However, successful implementation
of the technique requires familiarity with shoulder joint
anatomy. Mispositioning and violent blind manipula-
tion during the procedure risk damaging the sub-
scapularis tendon and LHBT (Table 2).

In summary, the roadmap-style operational steps of
the TTT method enable the LHBT to be rapidly and

Fig 7. Arthroscopic view of visualization of long head of bi-
ceps tendon (arrow, right shoulder, lateral decubitus position,
lateral portal) after sectioning of biceps sheath.
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Table 1. Advantages and Disadvantages

Advantages
Simple operative procedure
Reduced operation time
Reduction in iatrogenic injuries from blind exploration
Particular advantages for patients with adhesive capsulitis
Disadvantages
Requires sufficient familiarity with shoulder anatomy
Potential risk of biceps tendon and subscapularis tendon injury
when improperly performed
Possibility of SLAP injury due to violent traction

Table 2. Pearls and Pitfalls

Pearls
Using the 50-yard line view as a starting point will increase the
success rate of locating.
The surgeon should ensure that forward exploration is based on
the greater tubercle as the landmark.
A switching stick from the anterior portal can provide excellent
operative visualization.
The position of the long head of the biceps tendon can be
confirmed by traction on the PDS suture when uncertain.
Pitfalls
Dissection forward along the lesser tubercle will damage the
subscapularis tendon when tubercle identification is incorrect.
Careful attention should be paid during the incision of the
subacromial bursa to avoid inadvertent transection of the long
head of the biceps tendon.
Gentle traction should be applied on the PDS suture to prevent
SLAP injury.

PDS, polydioxanone.

precisely located through accurate identification of
pivotal anatomic structures. This method prevents iat-
rogenic injuries to subacromial structures caused by
blind exploration, promoting early and rapid post-
operative shoulder recovery for patients.
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