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ABSTRACT

This technical note describes the surgical technique of combining anterior latissimus dorsi and teres major (LDTM) tendon transfer with
biceps superior capsular reconstruction (SCR) for the treatment of anterosuperior irreparable rotator cuff tears (AIRCTs). Anterosuperior
irreparable rotator cuff tears, characterized by irreparable tears in the subscapularis and supraspinatus tendons, can lead to significant
shoulder dysfunction. The described procedure aims to restore glenohumeral stability, prevent humeral head migration, and optimize
shoulder mechanics. The LDTM tendon transfer replicates the function of the subscapularis, while the biceps SCR helps prevent supe-
rior humeral head migration. This technical note provides a comprehensive, reproducible, and effective surgical approach for managing

AIRCTs.

Introduction

Anterosuperior irreparable rotator cuff tears (AIRCTS)
are characterized by the irreparable defects of the
subscapularis and supraspinatus tendons, which can
lead to significant shoulder dysfunction, severely
impairing daily activities and potentially causing
pseudoparalysis.»* Anterior transfer of the latissimus
dorsi and teres major (LDTM) has been reported as an
effective surgical option for managing AIRCTs, with
clinical studies demonstrating favorable outcomes.'®
Biomechanical analyses suggest that this procedure
restores the anterior-posterior force couple, prevents
superior and anterior migration of the humeral
head, and optimizes glenohumeral joint mechanics.*
Recently, there has been growing interest in combin-
ing tendon transfer with other reconstructive tech-
niques, such as balloon spacers and superior capsular
reconstruction (SCR).*® Among these, SCR utilizing
the long head of the biceps (LHB) tendon follows a
similar biomechanical principle to tendon transfer by
restoring glenohumeral joint stability and preventing
proximal migration of the humeral head.”® This tech-
nical note outlines a surgical approach that integrates
anterior LDTM tendon transfer with SCR using LHB
to treat AIRCTs.

Indications

This procedure is indicated for patients with persis-
tent shoulder pain and dysfunction despite 6 months
of conservative treatment. Ideal candidates have both
irreparable subscapularis tears (Lafosse® grade > 4)
and irreparable supraspinatus tears (Patte stage 3)
with significant fatty infiltration (Goutallier' grade

> 3), minimal or no glenohumeral arthritis (Hamada**
stage < 3), and an intact or partially torn LHB (less
than 50% of the tendon affected). Contraindications
include advanced glenohumeral arthritis (Hamada'
stage >3), where reverse shoulder arthroplasty may be
a more suitable option, severe LHB tears (greater than
50% of the tendon affected), significant neurological
deficits, active infections, or systemic conditions that
could compromise surgical outcomes.

Surgical Procedure

The procedure is performed under general anesthesia
with the patient in the beach chair position. An inci-
sion is made from the coracoid process to the inferior
border of the pectoralis major (PM) tendon. Following
the standard deltopectoral approach, the reparability
of the subscapularis, supraspinatus, and LHB tendons
is assessed. If the subscapularis and supraspinatus
tendons cannot be reduced to their original footprint,
and the LHB is either intact or has a partial tear of
less than 50% of its diameter, the tendon transfer is
performed.

The LHB is exposed, and a tenotomy is performed at
the suprapectoral level. A triple-loaded suture anchor
(PEEK Corkscrew FT; Arthrex Inc., Naples, FL, USA)
is inserted at the uppermost part of the bicipital
groove and secured over the LHB for initial fixation
(Figure 1a). Using a 2.0 mm K-wire, 2 parallel bone
tunnels are drilled from the posterior to the anterior
part of the bicipital groove for transosseous fixation
of the LHB (Figure 1b). The sutures are then passed
through the bone tunnels, tied in place, and reinforced
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Figure 1. Superior capsular reconstruction (SCR) using the long head of the biceps (LHB) in the right shoulder. (a) Initial suture anchor fixation of the LHB (white asterisk).
(b) Transosseous sutures using drill bits with K-wire for SCR with the LHB (white asterisk).

with an additional knotless anchor (SwiveLock; Arthrex Inc.) placed
at the anterosuperior part of the lesser tuberosity.

The upper and lower borders of the PM muscle are meticulously dis-
sected, and the muscle is retracted using a Kolbel retractor to expose
the insertion site for the LDTM tendon on the humerus. The LDTM
tendon is harvested as a single unit without separating the LD and
TM tendons (Figure 2a). The harvested tendon is then augmented
with acellular dermal matrix (ADM) allograft (Surederm; Hans
Biomed Co., Daejeon, Republic of Korea), with the graft size adjusted
based on the footprint area. The tendon is sutured using three #2 free
non-absorbable sutures in a Krakow fashion at the upper, middle, and
lower edge.

After harvesting the LDTM tendon, adhesions are gently released to
avoid injury to the radial nerve, which passes along the anteroinfe-
rior surface of the LDTM muscle. The LDTM tendon is then passed
beneath the PM muscle and positioned toward the greater tuberosity
(GT) of the humerus (Figure 2b). The arm is placed in full internal
rotation at a 45° abduction. The LDTM tendon is placed approxi-
mately 2 cm distal to the GT, laterally to the bicipital groove, and
marked for fixation. A 2.0 mm K-wire and drill bit are used to cre-
ate three parallel transosseous tunnels at the marked fixation site
along the upper, middle, and lower edges. Each of the upper, mid-
dle, and lower sutures of the LDTM tendon is shuttled through its
corresponding tunnels using a spinal needle loaded with a looped
wire (Figure 3a). Initially tied together, each suture is then threaded
through the LDTM tendon using a Krakow suture configuration for
reinforcement. Finally, each suture is tied together to complete the
transosseous fixation of the LDTM tendon attachment (Figure 3b).
A thorough check is performed to ensure no impingement occurs by
rotating the humerus.

The whole procedure of surgical techniques is shown in the Video 1.

HIGHLIGHTS

Introduces a combined anterior latissimus dorsi and teres major transfer with
biceps tendon-based superior capsular reconstruction for anterosuperior
irreparable rotator cuff tears.

Provides a reproducible surgical technique that restores glenohumeral stabil-
ity, prevents superior humeral head migration, and replicates subscapularis
function.

Demonstrates biomechanical advantages over isolated latissimus dorsi trans-
fer, including improved internal rotation strength and reduced risk of axillary
nerve impingement.

+  Incorporates acellular dermal matrix augmentation to enhance tendon dura-
bility and anterior stabilization.

Postoperative Rehabilitation

During the initial 4 weeks post surgery, patients are instructed to
wear an abduction brace while maintaining the arm in internal rota-
tion. Continuous passive range of motion exercises are performed
during this period. Following the first 4 weeks, the abduction brace
is discontinued, and patients initiate active-assisted range of motion
exercises to facilitate mobility restoration. At 3 months post surgery,
strengthening exercises are introduced, encompassing all movement
directions. Active physical labor and sports activities are advised to
be restricted until 6 months post surgery.

Discussion

In this technical note, each step of the anterior LDTM tendon transfer
with SCR using the LHB is thoroughly described as a treatment solu-
tion for AIRCTs. Unlike conventional techniques that transfer the LD
to the lesser tuberosity,'** this technique secures the tendon at a dif-
ferent site, transferring the LDTM to the GT and extending it laterally
to the bicipital groove. This modification offers several advantages,
including enhanced internal rotation strength by optimizing the
line of excursion and a reduced risk of axillary nerve impingement,
which can occur when the tendon is transferred to the lesser tuberos-
ity due to the nerve’s proximity.'® In addition, compared to traditional
LD transfer alone, the combined LDTM transfer more effectively
replicates subscapularis function by stabilizing the humeral head,
preventing excessive migration, and improving internal rotation."**
Biomechanically, this technique provides superior stabilization by
reducing both superior and anteroinferior humeral head transla-
tions.* Additionally, incorporating the TM tendon enhances overall
strength and durability, addressing the LD tendon’s relative thinness
and susceptibility to re-tear, thus reducing the risk of tendon rupture
and providing a more structurally robust alternative.'”

Anterior LDTM tendon transfer can be performed arthroscopically or
with an arthroscopy-assisted approach, as previously described in the
literature.'®* These minimally invasive methods offer certain advan-
tages, including reduced soft-tissue disruption, a lower risk of wound
complications, and improved cosmetic outcomes. However, impor-
tant limitations remain, particularly regarding tendon harvest. The
TM has a very short tendinous portion, making en bloc harvesting of
the LDTM technically demanding when performed arthroscopically.
Achieving adequate tendon length and secure suture preparation is
more challenging under arthroscopic visualization and may increase
the risk of partial harvest or insufficient graft integrity, potentially
affecting postoperative tendon healing. Operative time also tends to
be longer compared with the open technique. For these reasons, the
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Figure 2. Harvesting of the latissimus dorsi and teres major (LDTM) tendons in the right shoulder. (a) Full detachment of the LDTM tendons (white asterisk). (b) Passage of
sutures of the harvested latissimus dorsi and teres major tendons beneath the pectoralis major (blue asterisk).

Figure 3. Transfer of the latissimus dorsi and teres major (LDTM) tendons in the right shoulder. (a) Three needles for suture shuttling through the transosseous tunnels
distal to the greater tuberosity. (b) Final view of the combined anterior LDTM transfer (white asterisk) and superior capsular reconstruction using the long head of the biceps

tendon (blue asterisk).

open approach provides more reliable exposure for tendon identifica-
tion, safer en bloc harvest, and more controlled graft preparation and
fixation, which is especially relevant when combining the transfer
with SCR using LHB.

To further enhance stability and longevity, ADM allograft augmenta-
tion was utilized, acting as an anterior spacer within the glenohu-
meral joint. This reinforcement is particularly valuable in reducing
the likelihood of tendon failure and improving load distribution
across the new fixation site. Furthermore, the use of the LHB in SCR
plays a crucial role in preventing superior humeral head migration
and supporting rotator cuff healing, further reinforcing shoulder sta-
bility.? The application of knotless anchors and secure fixation tech-
niques minimizes the risk of construct failure, improving long-term
clinical outcomes.

Despite potential complications such as nerve injury, tendon failure,
and the lack of long-term clinical outcomes in the literature, our
experience suggests that this technique is safe, reproducible, and
effective. Lastly, despite concerns that a longer tendon path might
impair muscle excursion or alter shoulder kinematics, previous stud-
ies of anterior LD and anterior LDTM transfers have demonstrated
that the LD provides sufficient native excursion to accommodate this
course, and clinical studies have consistently reported no significant
differences between preoperative and postoperative external rotation
range of motion following these procedures.'*** By addressing both
the biomechanical and structural limitations of previous techniques,
this approach offers a viable surgical option for patients with AIRCTs,
improving functional outcomes and shoulder stability.

Conclusion

This technical note outlines the anterior LDTM tendon transfer com-
bined with SCR using the LHB for managing AIRCTs. Compared
to traditional LD transfer alone, this procedure offers biomechani-
cal advantages and may provide a reliable option for patients with
AIRCTs without arthritis.
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Video 1: In this video, the surgical steps for anterior LDTM transfer with SCR using
the LHB tendon for AIRCTs are described. The procedure was performed on a right

shoulder with the patient in the beach chair position.

Please see the video on the drive link below: https://drive.google.com/file/d/
1nMPLOs1JNzDUE_YWOD1]JtcXC4v4ghBf]/view?usp=sharing
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