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Abstract
Background: The current work describes a surgery technique where the autograft of hamstring tendon
(semitendinosus and gracilis) was used as adjuvant in the transfer of the lower trapezius for the
treatment of massive or irreparable rotator cuff tear. There is a theoretical advantage that the graft takes
a greater footprint area in the greater tuberosity of the humerus corresponding to the infraspinatus, thus
recreating the native anatomy more accurately.

Methods: The autograft of hamstring tendon was attached to the lower trapezius through an incision of
4cm in the middle third of the scapular spine and transferred to the footprint of the infraspinatus in the
greater tuberosity of the humerus, where it is attached through the second incision under the lateral
acromial margin.

Result: The patient was examined preoperatively and after 6 months of follow-up, and his pain,
 according to the Visual Analogue Scale, varied from 8 to 3, the range of motion improved in abduction
from 100° to 120°, external rotation from 30° to 50° and �exion from 110° to 150°. The Shoulder
Subjective Value ranged between 60 and 80% and the Disabilities of the Arm, Shoulder and Hand score
went from 45 to 18.3.

Conclusions: The lower trapezius transfer with autograft of hamstring tendons is a low-cost and relatively
reproducible surgical technique with theoretical biomechanical and anatomic advantages that may bring
about better function results.  

Introduction
The treatment of massive or irreparable rotator cuff injuries is still a challenge for orthopedists, especially
when it comes to young patients due to arthroplasty contraindications [1,2). Such injuries, particularly
those with great retraction or fat in�ltration, are likely to be irreparable, and in the event of repair, there is a
higher rate of re-rupture and poor functional results [3].

The treatment of these irreparable injuries, principally when they are associated with some level of
glenohumeral arthrosis, is the reverse arthroplasty; however, this approach is reserved for older patients
due to the possible complications brought by the implant in the long run [4]. Therefore, for young and
high-demand patients, many techniques have been described with variable results in the past few years.
Some examples of these techniques include surgical debridement and partial repair of the injury, superior
capsular reconstruction, tenotomy of the long head of the biceps brachii, biodegradable balloon spacers,
deltoid muscle �ap, and the muscular transfers like the lower trapezius transfer.

The transfer of the lower trapezius (LT) has been indicated for the increase in external rotation in patients
with paralytic shoulders with excellent results [5]. Elhassan [5] observed that the lower trapezius has a
congruent and synergistic anatomic relation with the infraspinatus muscle regarding the line of pull. In
another study, with 33 patients in 2016, the authors showed good results on LT transfer in treatments of
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irreparable rotator cuff tear (RCT) using a calcaneal allograft which was brought down to the
infraspinatus footprint [6]. Nevertheless, the authors did not mention the anatomic coverage of the
allograft that was used in the greater tuberosity (GT) of the humerus or its relation with the infraspinatus
footprint.

In many countries worldwide, the use of allografts is not allowed for legislative reasons, a fact that
hinders the reproduction of this technique. Thus, other viable and effective options of grafts as an
adjuvant treatment are made necessary. In this context, some authors report the use of autografts instead
of the use of the calcaneal tendon in LT transfers. In 2018, Valenti et al. [7] published a work on LT
transfer using an autogenous graft of the semitendinosus tendon aiming to prevent the possible
complications of the allograft. Good results were obtained in regard to motion range recovery and
strength as well as the decrease of pain severity. On the other hand, the authors did not describe the
anatomic relation of the graft, its position and coverage in the footprint region of the cuff in the GT of the
humerus.

Recent �ndings on the anatomy of supraspinatus (SS) and infraspinatus (IS) tendons reveal that the SS
insertion in the footprint of the GT of the humerus is much smaller than what was believed before, and
that this bigger area of GT is substantially occupied by the insertion of the IS tendon [8]. Hence, the need
to use a larger graft so that all the native area of the IS can be occupied in the GT of the humerus.

The aim of this study is to describe a surgery technique of the lower trapezius transfer using the
hamstring tendon graft (semitendinosus and gracilis) for a greater coverage area in the GT of the
humerus. A great advantage of the technique is the use of a larger autograft that allows for a more
anatomic reproduction of the insertion of the rotator cuff with better functional results.

Method
The lower trapezius transfer is a procedure that has been applied since 2018, and it was developed by the
shoulder and elbow orthopedic team from the Instituto de Fraturas Ortopedia e Reabilitação, Hospital
IFOR, in São Bernardo do Campo, São Paulo, Brazil. Table 1 shows the indications and contraindications
for the use of this technique.
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Table 1
Indications and contraindications for lower trapezius transfer

Indications Contraindications

• Persistent pain

• Massive RC tear detected by MRI scan

• Goutallier classi�cation ≥ 3, positive tangent
sign

• MR limitations, especially external rotation

• Conservative treatment failure

• Previous comorbities that hindered the procedure

• Impossibility to follow the post-operative
instructions

• Advanced glenohumeral arthrosis

• Age over 65 years

• Subscapularis, deltoid or trapezius insu�ciency

RC rotator cuff, MRI magnetic resonance imaging, MR motion range

 

Surgical technique
Patients are submitted to general anesthesia and undergo interscalene brachial plexus block. At �rst, the
grafts from the hamstring tendon (semitendinosus and gracilis) are harvested with the aid of a stripper.
An antero-medial incision is made over the topography of the insertion on the ipsilateral side of the
affected shoulder and a local anesthetic in�ltration is performed with 5 ml of ropivacaine. Both tendons
are attached with simple suture using absorbable thread (Figs. 1, 2 and 3). Hence, a long graft is
obtained, with thickness relatively similar to that of the rotator cuff and width that is compatible with the
area of insertion of the infraspinatus tendon [8]. 

After the graft is prepared for placement, the patient is subsequently repositioned in lateral decubitus for
the second stage of the procedure. A sterile surgical skin marker was used to design on the shoulder
girdle the main anatomic structures involved (Fig. 4). The �rst incision is made lengthwise in the middle
third of the scapular spine (Fig. 4). 

As soon as the lower trapezius tendon is identi�ed right below the subcutaneous tissue, its dissection
from the lower border of the scapular spine is carried out (Fig. 5). 

A saber-cut incision is then performed over the lateral acromial margin (Fig. 6). Around 5 mm of the
lateral acromion is resected with the aid of a bone chisel (16 cm-10 mm). The approach is conducted
between the anterior and medial portions of the deltoid muscle; thus, it is possible to analyze the
glenohumeral articulation and the upper portion of the subscapularis tendon (ST). It is important to point
out that this access allows for the repair of minor ST tears as well as the performance of the tenotomy of
the long head of the biceps tendon whenever it is necessary. 

Next, the semitendinosus and gracilis tendon graft is attached to the tendon of the lower trapezius
through an incision made between the �bers of the trapezius. The graft then goes through the incision
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and folds, covering around 3 cm of the LT. Simple sutures are placed at its bottom followed by the use of
the Krackow suture technique due to its holding power (Fig. 7).

The graft attached to the LT is transferred with the aid of long forceps under the posterior deltoid muscle.
By doing so, the tendon reaches the footprint of the rotator cuff in the greater tuberosity (GT) of the
humerus (Fig. 8). The graft repair complied with the coverage area of the infraspinatus tendon in the GT
[8] (Fig. 9). The graft �xation is performed with the shoulder held in 60° of external rotation, 50° of
abduction and maximum tension of the trapezius and the graft. The double-row repair was the technique
applied using 4 Linvatec® Super Revo FT anchors (Fig. 9).

 

Result
This case involved a 45-year-old patient named C.A.F., a forklift driver, who had been in pain (Visual
Analogue Scale (VAS) 8) and had been losing the strength in the left shoulder for 8 years, with signi�cant
worsening of the symptoms in the last 6 months prior to his visit. After attempts of treatment with
physiotherapy and rehabilitation sessions as well as in�ltration therapy, there was no improvement in the
clinical status. During the shoulder physical exam, the following was observed: positive Jobe's test;
positive infraspinatus test; negative Gerber's lift-off test; positive lag sign at 90 degrees. Regarding
motion range: abduction, 100°; �exion, 110°; external rotation, 30°; internal rotation to L5. When the X-ray
tests were evaluated, a rise of the humeral head in the anteroposterior incidence of the shoulder could be
seen. MRI scan images revealed a massive injury in the supra- and infraspinatus tendons with a
signi�cant fatty degeneration (Fig. 10).

The patient underwent transfer of the lower trapezius with autogenous hamstring tendon graft
(semitendinosus and gracilis).

During his six-month follow-up evaluation, the patient showed a considerable decrease in pain severity
(score rate 3, mild) according to the VAS. His motion range improved as follows: abduction, 120°; �exion,
150°; external rotation, 50°. No changes in the internal rotation could be observed. The Shoulder
Subjective Value (SSV) ranged between 60 and 80% and the Disabilities of the Arm, Shoulder and Hand
(DASH) score went from 45 to 18.3 (Fig. 11).

 

Discussion
The results obtained from RCT treatments have been improved due to recent breakthroughs in surgical
techniques and the development of new surgical instruments. However, failure rates reach 40% when it
comes to massive injuries [9]. Actually, some authors report that up to 30% of all RCTs can be classi�ed
as irreparable, given their dimension associated with the severe muscle degeneration [10, 11].
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Painful and dysfunctional shoulders in active working individuals with irreparable injuries in the rotator
cuff (RC) are a major challenge. Reverse shoulder arthroplasty (RSA) is a valuable option in chronic
treatments; nevertheless, in young active arthrosis-free patients, the limited lifespan of RSA and the
considerable potential for complex revisions after the event of infections or instability are great concerns
[12–15].

Muscle transfers for these injuries are a feasible alternative with promising results, and the most vastly
studied transfer is the great dorsal to the tuberosity [16]. However, the results are not reproducible or
constant [17, 18], so other options have been tried and assessed, and today the literature encourages the
use of the LT in muscle transfers, especially in the treatment of brachial plexus paralysis and massive
rotator cuff tears. Biomechanical evidences show that LT transfers are more anatomical than those of the
latissimus dorsi (LD) with better outcomes for abduction, �exion and external rotation [19, 20].

According to Burkhart [21], in order to establish the balance in the glenohumeral articulation for any arm
position, there must be a balance between force and moment. Biomechanical studies reveal that LT
transfer is more effective in the restoration of this balance [22].

For the past few years, there have been many descriptions of different techniques for lower trapezius
transfer, particularly in regard to the type of graft used in its �xation in the greater tuberosity of the
humerus. Valenti et al.[7] used only the folded semitendinosus tendon with an extension band of 20 cm
attached to humeral head in two different ways: the �rst with cortical button (Zip Tight®) and the second
with anchors. There is no reference in the literature regarding the right placement of the graft insertion.

Some studies on the biomechanics of shoulder muscle transfers are available in the literature. Omid et al.
[22] measured the forces applied to the humeral head during rotations, at neutral and humeral head apex
positions in shoulders with rotator cuff injury and compared LT and LD transfers. The authors observed
that the LT transfer was more effective when it came to restoring values closer to those of an intact
rotator cuff. Reddy et al. [20] measured muscular tension in 3 different positions of the arm comparing LT
and LD transfers: (1) supraspinatus footprint; (2) infraspinatus footprint; and (3) the teres minor footprint.
However, no anatomical relation between the width of the graft and the insertion area to be occupied
could be found in the literature. On the other hand, some anatomical articles show that the insertion area
of the infraspinatus occupies 20 mm of width in the greater tuberosity [8] which theoretically shows the
importance of having a graft that is compatible with this size.

The technique here described searches for a better placement for the reinsertion of the semitendinosus
and gracilis graft for the original footprint of the IS tendon in the greater tuberosity of the humerus. The
graft is wider, and it is able to cover all the insertion of the IS in the greater tuberosity of the humerus, as
shown by Mochizuki et al [8].

Whenever a tendon is submitted to constant elongation and remains at the same length for longer
periods, the corresponding force will progressively decrease [23]. This phenomenon is known as static



Page 7/23

force relaxation. This is the reason why the tendons associated with the semitendinosus were used here
so that their resistance could be increased.

Theoretically, this technique offers two advantages. The �rst one is anatomical due to the capacity of a
better coverage of the native footprint; the second is the creation of a more physiological vector and the
improvement of the biomechanical resistance. Nevertheless, these advantages should be more
thoroughly investigated in future studies.

Conclusion
The lower trapezius transfer with autograft of knee �exor tendons is a low-cost and relatively reproducible
surgical technique with theoretical biomechanical and anatomic advantages that may bring about better
functional results.
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Figure 1

Semitendinosus and gracilis tendon harvesting.

Figure 1

Semitendinosus and gracilis tendon harvesting.
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Figure 1

Semitendinosus and gracilis tendon harvesting.

Figure 2

The grafts are cleaned and veri�ed.

Figure 2

The grafts are cleaned and veri�ed.

Figure 2

The grafts are cleaned and veri�ed.

Figure 3
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The grafts are attached with simple suture using absorbable thread.

Figure 3

The grafts are attached with simple suture using absorbable thread.

Figure 3

The grafts are attached with simple suture using absorbable thread.

Figure 4

Intraoperative photo of the left shoulder showing the marks where the incisions are made. (A) An incision
of 4cm in the middle third of the scapular spine. (B) A saber-cut incision under the lateral acromial
margin.
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Figure 4

Intraoperative photo of the left shoulder showing the marks where the incisions are made. (A) An incision
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Figure 5

(A) Back view of the �rst incision showing the dissection of the LT. (B) Bottom view of the LT �ap. LT:
lower trapezius
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Figure 5

(A) Back view of the �rst incision showing the dissection of the LT. (B) Bottom view of the LT �ap. LT:
lower trapezius
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Figure 5

(A) Back view of the �rst incision showing the dissection of the LT. (B) Bottom view of the LT �ap. LT:
lower trapezius

Figure 6

(A) Back view of the second incision. (B) Upper view of the second incision with the anchors placed at the
footprint of the infraspinatus tendon.
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Figure 6

(A) Back view of the second incision. (B) Upper view of the second incision with the anchors placed at the
footprint of the infraspinatus tendon.

Figure 6

(A) Back view of the second incision. (B) Upper view of the second incision with the anchors placed at the
footprint of the infraspinatus tendon.
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Figure 7

(A) Suture of the graft to the LT tendon. (B) Enlarged view showing the graft attached to the LT. LT: lower
trapezius

Figure 7

(A) Suture of the graft to the LT tendon. (B) Enlarged view showing the graft attached to the LT. LT: lower
trapezius
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Figure 7

(A) Suture of the graft to the LT tendon. (B) Enlarged view showing the graft attached to the LT. LT: lower
trapezius

Figure 8

Long forceps passage from the anterior to the posterior.

Figure 8

Long forceps passage from the anterior to the posterior.
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Figure 8

Long forceps passage from the anterior to the posterior.

Figure 9

(A) View of the footprint of the infraspinatus tendon totally uncovered. (B) Coverage area with graft after
the repair.

Figure 9

(A) View of the footprint of the infraspinatus tendon totally uncovered. (B) Coverage area with graft after
the repair.
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Figure 9

(A) View of the footprint of the infraspinatus tendon totally uncovered. (B) Coverage area with graft after
the repair.

Figure 10

(A) A decrease in the subacromial space = 2mm. (B) A massive injury of the supraspinatus tendon. (C)
Tangent sign showing degeneration of the supraspinatus musculature.

Figure 10

(A) A decrease in the subacromial space = 2mm. (B) A massive injury of the supraspinatus tendon. (C)
Tangent sign showing degeneration of the supraspinatus musculature.
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Figure 10

(A) A decrease in the subacromial space = 2mm. (B) A massive injury of the supraspinatus tendon. (C)
Tangent sign showing degeneration of the supraspinatus musculature.

Figure 11

Demonstration of patient’s motion range at his six-month follow-up evaluation.

Figure 11

Demonstration of patient’s motion range at his six-month follow-up evaluation.
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Figure 11

Demonstration of patient’s motion range at his six-month follow-up evaluation.


