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Massive irreparable rotator cuff tears present a
challenging problem, many therapies have been
developed. The lower trapezius transfer has presented as a reconstructive option in the young active
patient to restore strength of external rotation.
However, the lower trapezius transfer had limitation
for subscapularis insufficiency and pseudo paralysis.
Recently, superior capsular reconstruction using
biceps tendon was reported that improved the
functional and radiological outcomes of patients with
massive rotor cuff tears. This a rticle presents our
combination technique of the superior capsule
reconstruction using the long head of the biceps
tendon with lower trapezius transfer for massive
irreparable rotator cuff tears.

morbidity and time-consuming tensor fascia lata (TFL)
harvest [14]. To avoid these disadvantages, dermal
allograft was used to perform SCR instead of TFL [15-18].
However, biological healing between allo-tendon for LT
transfer and dermal allografts remains poorly investigated,
the possibility of infection of allo-tissue and the cost of
allograft can be additional problems. Recently, various
techniques of superior capsule reconstruction using biceps
tendon were presented, this technique avoids the
abovementioned problems of the original SCR and SCR
with allograft [15,19-21]. In this technical note, our combination technique of the SCR using the long head of the
biceps tendon with LT transfer for massive irreparable
rotator cuff tears is described.
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Preoperative workup the indications to use combination
technique of the SCR using the long head of the biceps
tendon with LT transfer are massive irreparable posterosuperior RCTs with preoperative elevation of <60° (Table 1).
Because this technique uses the LHBT, preoperative
magnetic resonance imaging should confirm that the
LHBT is not ruptured (Figure 1).

3. Introduction
There is no single definition of a massive rotator cuff
tear. Descriptions includes those involving greater
than or equal to 2 tendons, tears greater than 5 cm in
width, or are based on the combination of tendons
involved [1-4]. Although the term “irreparable” is
somewhat subjective and a consensus for its
definition h as n ot b een a greed o n, irreparable tears
often have significant retraction, poor tendon quality,
fatty infiltration (Goutallier greater than o r e qual to
III/IV), and muscular atrophy [5-7]. These tears often
cause significant pain and weakness. Although
reverse shoulder arthroplasty is a viable treatment
option in the elderly low-demand patient, treatment
options for young and active patients are more
limited [6,7]. Attempts at repair, including partial
repair, are challenging, and retear rates of 79% or
greater have been reported [4-9].
A lower trapezius (LT) tendon transfer was initially
described as a successful treatment for restoration of
external rotation in the paralytic shoulder [10-12]. It
was later described as a treatment option for massive
irreparable posterosuperior rotator cuff tears [10,12].
However, less improvement in function was seen in
patients with preoperative elevation of <60° [10].
Therefore, Stoll and Codding [13] demonstrated that
preoperative forward elevation of <60° and
insufficiency of subscapularis are contraindications of
LT transfer. Mihata et al. [12] introduced a superior
capsular reconstruction (SCR) technique to treat
massive rotator cuff tears (MRCTs). However, this
technique has disadvantages including donor site
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(A)

(B)

Figure 1: (A) Preoperative T2-weighted oblique-coronal
magnetic resonance image in a 50-year-old male patient
with a massive retracted cuff tear.
(B) Preoperative T1-weighted sagittal magnetic resonance
image showing a Goutallier grade 4 supraspinatus and
infraspinatus tendon.
Table 1: Indications for combination of superior capsular
reconstruction using biceps tendon and lower trapezius
tendon transfer.
Massive irreparable posterosuperior rotator cuff tear
Chief complaint of weakness, particularly external rotation with
arm at side
Good quality of long head biceps tendon anchors to glenoid
Minimal to no glenohumeral arthritis
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The patient undergoes endotracheal anesthesia and is positioned in the
beach-chair position with the arms externally rotated, abducted 30°, and
fixed with Spider (Smith and Nephew, Andover, MA, (Figure 2)). Exposure of
the rotator cuff was performed between anterior and middle deltoid. A
triple-loaded Y-Knot® RC All-Suture Anchor (ConMed, New York, NY, USA)
was inserted at the junction of joint cartilage and the footprint. This
position is usually a posterosuperior position, 1 to 2 cm from the bicipital
groove, and the LHBT is securely fixed at the medial site of the footprint
(Figure 3).

Figure 5: The Achilles tendon allograft is prepared by removing the
calcaneus and then placing running nonabsorbable sutures on each side of
the tendon.

Figure 2: The patient should be draped with adequate exposure possible
for either the lower trapezius transfer procedure (4 to 6 cm medial to the
medial scapular border).

A tunnel was created between the medial and lateral wound, deep to the
posterior deltoid (Figure 6A). A grasping instrument passed from lateral to
medial is used to grasp the Achilles tendon and pass it laterally (Figure 6B).
Anchor the graft into the superior and medial aspect of the greater
tuberosity using an anchor for the superior and inferior sutures (Figure 6C).
And then, fix the posterior part of the rotator cuff to the footprint and the
posterior edge of the tendon.

(A)

(B)

Figure 3:
(A) A massive posterosuperior rotator cuff tear is observed.
(B) The long head of the biceps tendon from the anchor site to the glenoid
attachment site serves the role of a superior capsule.
Make a horizontal incision just inferior to the scapular spine, from 1 cm
medial to the medial edge of the scapula to 4 to 6 cm lateral to the medial
edge of the scapula. The insertion of the lower trapezius around the medial
spine of the scapula was detached, and the body of the lower trapezius was
mobilized (Figure 4).

(C)
Figure 6:
(A) Introduce a grasping clamp through the lateral incision and out the
medial open incision.
(B) Then pass sutures attached to the Achilles tendon allograft out the
lateral incision, transferring the graft into the joint.
(C) Anchor the graft into the superior and medial aspect of the greater
tuberosity using an anchor for the superior and inferior suture.
The shoulder was placed in 60° external rotation and 60° abduction, and
while in this position (Figure 7A). The Achilles tendon was splitted in half
with dissecting scissors (Figure 7B). The weave the inferior half of the
allograft tendon into the LT tendon in a Pulvertaft fashion, oversew the
remainder of the graft over the Pulvertaft weave and LT musculotendinous
junction.

Figure 4: Lower trapezius tendon mobilization. The lower trapezius is
visualized with its triangular tendon inserting on the spine of the scapula.
Then prepare the Achilles tendon allograft, after it has been removed from
its osseous attachment to the calcaneus. Place two fiber-wire sutures along
the superior and inferior edges of the Achilles tendon (Figure 5).
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Figure 7:
(A) Place the arm in 60° external rotation and 60° of abduction. Then secure
the graft to the LT tendon, ensuring adequate tension.
(B) Split the Achilles tendon graft in half with dissecting scissors. Weave the
inferior half of the allograft tendon into the LT tendon in a Pulvertaft
fashion.
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5. Postoperative Rehabilitation
Postoperatively, patients were placed in abduction pillow in 30° of abduction and 50° of external rotation for 8 weeks. The patient then began active
assisted range of motion exercises in every direction except internal

rotation after 8weeks, then full range of motion and gentle strengthening
after that. Patients were allowed to return to unrestricted activities after 6
months [10].

6. Discussion
Rotator cuff tears are thought of as irreparable if they involve two or more
rotator cuff tendons, are associated with retraction and shortening of the
tendons to the level of the glenoid, or are associated with advanced fatty
infiltration (Goutallier grade III and IV) of the muscles [10,12]. Attempted
repair of these tears has been shown to be associated with high re-tear rate
[10,22].
Management options for massive irreparable rotator cuff tear include
arthroscopic debridement, partial rotator cuff repair, and tendon transfer
[6,23-25]. Although many patients experience improvements in their pain
and shoulder function after debridement or repair, progressive shoulder
osteoarthritis develops over time in patients with massive irreparable
rotator cuff tears. This is partly secondary to the loss of the centring force
applied by the rotator cuff, leading to eccentrically applied loads to the
glenoid and abnormal wear patterns [10,11].
Tendon transfer is an additional option to reconstruct the lost irreparable
rotator cuff function and is particularly attractive in younger patients or
active patients with no signs of arthritis changes. The LT has recently
emerged as an alternative transfer to restore shoulder external rotation
[10-12]. Since its original description by Elhassan et al. subsequent clinical
studies have confirmed the effectiveness of this transfer in restoring
shoulder external rotation [10-12]. However, less improvement in function
was seen in patients with preoperative elevation of <60° [10]. As a result,
Stoll and Codding demonstrated that preoperative forward elevation of

<60° is contraindication of LT transfer [13]. Mihata et al [12] reported that
SCR with tensor fascia lata (TFL) can be an alternative treatment to
maintain the static stability of the shoulder joint in MRCTs [15,26-30].
Several studies have also reported that SCR with allodermal tissue showed
favourable results on short-term follow-up [31-33]. SCR revolves around
reconstruction of capsular tissue, which is the main structure providing
coronal stability of the glenohumeral joint. By preventing upward
migration of humeral head, reconstructed superior capsular tissue
provides stability to the glenohumeral joint. Despite the promising
short-term outcomes of SCR with TFL, it can lead to morbidity at the donor
site and is time consuming [4,34,35]. SCR with the use of allodermal tissue
is less cost-effective.
In addition, Elhassan et al. recommend Achilles tendon allograft for LT
transfer to obtain sufficient length from LT to cuff insertion of greater
tuberosity. SCR with dermal allograft can have a higher risk of infection in
the sense of introducing a foreign material into the glenohumeral joint
[35]. The biceps rerouting approach was recently revealed to be an
effective technique for the treatment [4,34].
Therefore, we describe the combination technique of the SCR using the
long head of the biceps tendon with LT transfer for massive irreparable
rotator cuff tears to overcome limitation of LT transfer (preoperative
forward elevation of <60° and insufficiency of subscapularis) and minimize
the disadvantage of SCR with TFL or allodermal graft in this technical note.
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