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Arthroscopy-Assisted Lower Trapezius Tendon Transfer Combined with
Superior Capsular Reconstruction in Posterosuperior Irreparable
Rotator Cuff Tears: A Case Report

Chang Hee Baek', Chaemoon Lim', Jung Gon Kim', Bo Taek Kim'

Learning Point of the Article:
Although arthroscopy-assisted lower trapezius tendon transfer combined with superior capsular reconstruction (SCR) in patients with
posterosuperior irreparable rotator cuff tears resulted in clinical improvement at the S-year follow-up, the risk of SCR graft rupture should be
carefully considered when performing this combined procedure.

Introduction: Given the distinct biomechanical advantages of superior capsular reconstruction (SCR) and arthroscopy-assisted lower
trapezius tendon transfer (aLTT), aLTT combined with SCR may synergistically restore both static and dynamic stability of the glenohumeral
joint, leading to superior functional outcomes compared to either procedure alone. This case report demonstrated the clinical and radiologic
outcomes of aLTT combined with SCRin patients with posterosuperior irreparable rotator cufftears (PSIRCTs).
Case Report: A total of three patients with PSIRCT'S were treated with aLTT combined with SCR. The mean age was 58.0 + 6.1 years, and all
patients were male. Mean follow-up periods were 66.0 £ 5.0 months. Three patients showed improvement in clinical outcomes, including Visual
Analog Scale score, patient-reported outcome measurements, and active range of motion. However, progression to Hamada grade 4 arthritic
changeswas observed in one patient, and SCR graft rupture was confirmed in all three patients.
Conclusion: aLTT combined with SCR in patients with PSIRCTs resulted in clinical improvement at the S-year follow-up; however, SCR graft
rupture was observed. This may be due to stress concentration on the graft, which could have contributed to the failure. Therefore, the risk of
SCRgraftrupture should be carefully considered when performing this combined procedure.
Keywords: Posterosuperiorirreparable rotator cuff tears, lower trapezius tendon transfer, superior capsular reconstruction.

Introduction PSIRCTs remains challenging due to the loss of dynamic

Posterosuperior irreparable rotator cuff tears (PSIRCTs) involve stabilizers, imbalance of force couples, and poor potential for

the supraspinatus and infraspinatus tendons, which are essential
for forward elevation (FE) and external rotation (ER) of the
shoulder [1]. These tears can significantly disrupt the coronal
and transverse plane force couples of the glenohumeral joint,
resulting in joint instability, muscle weakness, and substantial
functional limitations, particularly in FE and ER [2]. Managing

tendon healing or functional recovery [3]. Joint-preserving
treatment options include arthroscopic debridement, partial
repair, biceps tenotomy or tenodesis, subacromial balloon spacer
insertion, superior capsular reconstruction (SCR), and tendon
transfers [4, 5, 6,7, 8].

SCR aims to restore the superior stability of the glenohumeral
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Figure 1: Intraoperative arthroscopy image of posterosuperior irreparable
rotator cuff tears of the right shoulder. Due to extensive rotator cuff tears
involving the supraspinatus and infraspinatus, there was substantial tendon
retraction and shortening to the level of the glenoid, making reattachment to
the humeral head footprint unfeasible even after thorough soft tissue release.
Two 4.5-mm polyether ether ketone (PEEK) Corkscrew (asterisk) anchors
were inserted into the superior glenoid, and two additional 4.5-mm PEEK
(arrowhead) Corkscrew anchors were placed into the supraspinatus
footprint. G: glenoid; H: humeralhead.
joint by reconstructing the superior capsule, thereby preventing
proximal migration of the humeral head [7]. Biomechanically,
SCRrestores the static stabilizing effect of the superior capsule,
acting as a spacer that re-centers the humeral head and restores
the fulcrum for deltoid function [9]. Clinical studies have
reported favorable outcomes with improved pain relief and
shoulder function, particularly in carefully selected patients
[10]. However, SCR alone does not provide dynamic stability,
and its success is highly dependent on the integrity of the
remaining rotator cuff muscles, especially the infraspinatus
[11]. In patients with poor infraspinatus quality or function,
clinical outcomes tend to beless predictable, and the risk of graft
retear or failure increases significantly [ 12].

Arthroscopy-assisted lower trapezius tendon transfer (aLTT)
has emerged as a promising joint-preserving surgical option for
PSIRCTs [13]. Biomechanically, the lower trapezius (LT)
exhibits a line of pull that closely resembles that of the native
infraspinatus, making it an ideal substitute for restoring ER
[14]. LTT provides dynamic stability through active muscle
contraction, contributing to the restoration of the transverse
force couple and improving shoulder function, including active
range of motion (aROM) and high rates of patient satisfaction
[11]. However, aLTT alone does not provide a static superior
stabilizing structure and thus may be insufficient to prevent

Figure 2: Intraoperative arthroscopy image of arthroscopy-assisted lower
trapezius tendon transfer (aLTT) combined with superior capsular
reconstruction (SCR) of the right shoulder. The SCR graft (asterisk) was
attached to the supraspinatus footprint, and the interpositional graft
(arrowhead) of aLTT was attached to the infraspinatus footprint. The
interpositional graft was connected to the SCR graft with a side-to-side
suturing technique.

superior migration of the humeralhead [15].

Given the distinct biomechanical advantages and limitations of
SCR and aLTT, combining these two procedures may
synergistically restore both static and dynamic stability of the
glenohumeral joint, leading to superior functional outcomes
compared to either procedure alone. This case report
demonstrated the clinical and radiologic outcomes of aLTT
combined with SCRin patients with PSIRCTs.

Case Report

This case report demonstrated the three patients who
underwent aLTT combined with SCR for PSIRCTs between
2018 and 2019 (minimum S years follow-up).

The criteria used to diagnose PSIRCTs included: (1) extensive
rotator cuff tears involving both the supraspinatus and
infraspinatus tendons; (2) substantial tendon retraction and
shortening to the level of the glenoid, corresponding to Patte
stage I1I on magnetic resonance imaging (MRI); (3) advanced
fatty degeneration in the affected tendons, classified as
Goutallier grade 3 or 4; (4) a structurally preserved or reparable
subscapularis tendon with Goutallier grade 2 or lower; and (5)
intraoperative confirmation that tendon mobilization was
insufficient to allow reattachment to the humeral head
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periods were 66.0 + 5.0 months. The
demographic characteristics are
describedin Table 1.

In detailed surgical techniques, the lateral
decubitus position and general
anesthesia were used to prepare the
patients. During the diagnostic
examination with arthroscopy, the
feasibility of repairing the supraspinatus
and infraspinatus was assessed. The
condition of the subscapularis and the
long head of the biceps tendon was first
assessed. Subsequently, SCR was carried
out following the technique described by
Mihata et al. A fascia lata autograft,
including the intermuscular septum
attached to the gluteus maximus, was
harvested to ensure adequate thickness.
The graft was folded 3—4 times to achieve
a minimum thickness of 6 mm. The
superior glenoid rim and the greater
tuberosity footprint were decorticated to
prepare for graft fixation. Two 4.5-mm
PEEK Corkscrew anchors were inserted
into the superior glenoid, and another
two were placed at the supraspinatus
footprint. The medial side of the graft was

Figure 3: Post-operative magnetic resonance image (MRI) of arthroscopy-assisted lower trapezius tendon fiyxed usin g a mattress suture

transfer (aLTT) combined with superior capsular reconstruction (SCR) of the right shoulder. T2-weighted
coronal (a) and axial (b) image of immediate post-operative MRI showing well-fixed SCR graft (asterisk)
and interpositional graft of aLTT (arrowhead). T2-weighted coronal (c) and axial (d) image of immediate

configuration, whereas the lateral aspect
was secured with a double-row suture

post-operative S-year MRI showing rupture of SCR graft (asterisk) and well-maintained interpositional br idge technique, per formed with the

graft of aLTT (arrowhead).
footprint, even after thorough soft tissue release.

The surgical indications for aLTT combined with SCR for
PSIRCTs were: (1) symptomatic cases marked by persistent
shoulder pain and functional impairment impacting daily life;
(2) failure to achieve improvement through conservative
therapy for a minimum of 6 months; (3) minimal or early-stage
glenohumeral arthritis (Hamada grade L or IT); and (4) absence
of neurological impairments or infectious conditions (Fig. 1).

Clinical outcomes were assessed by Visual Analog Scale (VAS)
score, patient-reported outcome measurements (PROMs), and
aROM. Radiological outcomes were evaluated by the
acromiohumeral distance (AHD) and progression of
osteoarthritic change. All clinical and radiological outcomes
were compared between the pre-operative evaluation and the
final follow-up evaluation. A total of three patients were treated
with aLTT combined with SCR for PSIRCTs. The mean age
was 58.0 £ 6.1 years, and all patients were male. Mean follow-up

arm positioned in 30° of abduction (Fig.

1). The medial edge of the graft was
secured using a mattress suture technique, while the lateral edge
was affixed using the double-row suture bridge technique with
lateral anchors in the shoulderata 30°abduction position.

After that, the LT tendon was harvested for aLTT. A skin
incision approximately 5 c¢m in length was made along the
scapular spine, extending from its medial border. The boundary
between the LT tendon and the middle trapezius (MT) tendon
was identified, and the LT tendon was separated from the MT
tendon. A small incision was made in the infraspinatus fascia to
provide a pathway for transferring the LT tendon. Then, the
Achilles tendon allograft was folded 2 or 3 times to achieve a
minimum thickness of 6 mm, a width of2 cm, and alength of 15
cm, serving as an interpositional graft. One medial row anchor
was inserted into the infraspinatus footprint. The
interpositional graft was passed through the infraspinatus fascia
into the subacromial space. After being placed on the
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Shoulder and Elbow Surgeons

Table 1: Demographic and clinical characteristics of | score (43.7+3.5t065.0 £2.6),

patients and activities of daily living

60.7 £+ 8.4) showed

Age, year >4 25 65 improvement after aLTT

Sex Male Male Male combined with SCR. Among

BMI, kg/m? 22.9 27 21.1 the aROM (FE, 93.3 + 11.5 to

Smoking - - - 133.3+25.2), abduction (ABD,

(ER,6.7 £ 5.8t035.0 £ 8.7) also

Fatty infiltration grade showed significant

improvement after operation.

SSC 1 2 2 As a radiologic outcome, the

SSP 4 4 4 AHD showed no changes before

ISP 4 4 4 and after the operation. In one of

Tm 1 1 2 the three patients, the Hamada

grade progressed from grade 1

F/U periods (Months) 61 68 65 preoperatively to grade 4

t tively (Table 2). In all

BMI: Body mass index, DM: Diabetes mellitus, HTN: fzsroi)eera;v:zri(ean tes ) tnhae

Hyper:ensnon-, SSC: Sub?capularls.:, SSP: Su.praspmatus, ISP: interpositional graft of the aLT'T
nfraspinatus, Tm: Teres minor, F/U: follow-up L )

was well maintained on the final

infraspinatus footprint, the graft was fixed using medial-rowand
lateral-row anchors. The interpositional graft was connected to
the SCR graft with a side-to-side suturing technique (Fig. 2).
Finally, the interpositional graft was sutured to the LT tendon
using the Krackow technique.

Postoperatively, the operated arm was immobilized in a 30°
abduction shoulder brace for 6 weeks to protect both the
reconstructed superior capsule and the transferred tendon.
Passive ROM exercises were initiated after brace removal,
focusing initially on FE and ER within pain-free limits. When
full passive ROM was achieved—typically 8-10 weeks after
surgery—active-assisted and active ROM exercises were
progressively introduced under physiotherapist supervision.
Strengthening exercises were started around 12-14 weeks
postoperatively, emphasizing gradual scapulothoracic
coordination and controlled eccentric loading. Heavy lifting,
resistance training, and overhead activities were restricted for at
least 6 months to prevent excessive tension on the graft and
allow maturation of the tendon—graft-bone interface. Return to
light daily activities was generally permitted at 3 months, and
full return to functional activity at 6—8 months postoperatively,
depending on patient tolerance and recovery progression.

All patients showed improvement in clinical outcomes. The
post-operative mean VAS score (2.3 £ 0.6) was improved
compared to pre-operative mean VAS score (6.3 + 0.6). The
Constant-Murley score (40.3 + 2.1 to 70.7 + 2.5), American

follow-up MRI, whereas a
rupture of the SCR graft was observed (Fig. 3). There was no
post-operative complication.

Discussion

This case report is meaningful in that it presents a rare clinical
outcome of aLTT combined with SCR in PSIRCTs. To our
knowledge, only two biomechanical studies and one case report
on this combined procedure have been published to date. In this
case report, all three patients showed improvement in clinical
outcomes, including VAS score, PROMs, and aROM. However,
one patient showed progression of arthritic changes, and all
three patients demonstrated rupture of the SCR graft. Based on
these results, aLTT combined with SCR may lead to improved
clinical outcomes over more than S years of follow-up in
PSIRCTs; however, the risk of SCR graft rupture should be
considered, and efforts to promote graft healing are essential.

In PSIRCTs, chronic rupture of the supraspinatus and
infraspinatus significantly disrupts the coronal and transverse
plane force couples of the glenohumeral joint [2]. Therefore,
the restoration of both static and dynamic stabilizers of the
glenohumeral joint is essential to reestablish the coronal and
transverse plane force couples in PSIRCTs [3]. As a promising
joint-preserving surgical option for PSIRCTs, SCR and aLTT
demonstrated a favorable clinical outcome [10, 13]. However,
SCRalone does not provide dynamic stability, and its success is
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alone or SCR alone in fresh-frozen cadaveric shoulder.

Table 2: Comparisons of clinical and functional outcomes between the Thus, the combination of SCR and LTT may have an
two surgical groups advantage for additional stability [15]. Moreover,
Amirouche et al. demonstrated that LTT with SCR led to
VAS score superior restoration of teres major and subscapularis
Pre-operative 6 / 6 6.30.6 forces relative to single techniques, indicating that this
Post-operative 2 2 3 2.310.6 binati fectivel blished .
Constant score combination more effectively reestablished native
Pre-operative 38 a1 42 403+2.1 | rotator cuff biomechanics than either technique alone
Post-operative 55 67 65 62.3+6.4 [17]. To date, only a single case report has described the
ASES score clinical outcomes of aLTT combined with SCR.
:re—operatl.ve gi gg g gzgizz McCormicket al. reported the case of SCRwith LTT ina
- t .0%2. . .
o A%F:;r;‘ e 49-year-old male patient with PSIRCTs. They
Pre-operative 20 a2 a5 423+25 | demonstrated thatthe combination of LTT and SCR may
Post-operative 51 66 65 60.7¢8.4 | represent a valuable treatment strategy for PSIRCTs in
FE younger patients. While SCR is more effective for
Pre-operative 80 100 100 93.3#11.5 | alleviating pain and improving FE, the addition of LTT
Post-operative 110 130 160 133.3425.2 | may better restore ER function [18]. However, they did
ABD . not report on the status of the SCR graft or the
Pre-operative 70 100 100 90.0+17.3 interpositional graft ofthe alLTT.
Postoperative 90 130 140 120.0+£26.5 . . . . . .
Rt 0" of abduch In line with previous biomechanical studies, we
at 0° of abduction
, hypothesized that aLTT combined with SCR may
Pre-operative 0 10 10 6.745.8 sticall both staticand d . bility of
Post-operative 30 30 45 35.048.7 synergistically restore both staticand dynamic stability o
IR at the back the glenohumeral joint, thereby resulting in superior
Pre-operative 7 5 5 5.7¢1.2 functional outcomes compared to either procedure
Post-operative 6 5 7 6.0£¢1.0 performed alone. However, although all three patients
AHD (mm) . . .. .
, showed improvement in clinical outcomes, all patients
Pre-operative 5.3 6.8 6.8 6.3+0.9
Post-operative %) 3G 64 61504 demonstrated rupture of the SCR graft. The stress
Hamada grade concentration on the graft of SCR may be a contributing
Pre-operative 2 1 1 1.3+0.6 factor of these ruptures [11]. With both ends of the graft
Post-operative 2 4 1 2316 fixed to the SSP footprint and glenoid side, the shoulder
SD: Standard de:watlon, \{AS: Visual Analt?g Scale, SANE: Single ROM, such as abduction, could result in a stretched and
assessment numeric evaluation, ASES: American Shoulder and Elbow def deraftd he hich ion. Thi
Surgeons, UCLA: University of California, Los Angeles, FE: Forward etormed graft due to the high stress concentration. This
elevation, ABD: Abduction, ER: External rotation, IR: Internal rotation, | graft creep phenomenon (graft gets stretched and
Internal rotation was measured as the level that could be reached by the| deformed) may lead to SCR graft failure [19]. The static
thumb (0, greater trochanter; 2, buttock; 4, lumbosacral junction; 6, L3; stability restored by the reconstruction of the superior
8, T12; 10, T7); AHD: Acromiohumeral distance

highly dependent on the integrity of the remaining rotator cuff
muscles, especially the infraspinatus [12]. aLTT alone does not
provide a static superior stabilizing structure and thus may be
insufficient to prevent superior migration of the humeral head
[15]. Therefore, in accordance with the “one tendon—one
function” principle of tendon transfer [16], aLTT combined
with SCR may synergistically restore both static and dynamic
stability of the glenohumeral joint, leading to superior
functional outcomes compared to either procedure alone.

Two biomechanical studies on LTT combined with SCR in
PSIRCTs have been reported [15, 17]. Lee et al. reported that
SCR combined with LTT significantly decreased superior
migration and subacromial peak pressure compared with LTT

capsule could be deteriorated by the graft creep [11].
Therefore, when performing alTT in combination with
SCR, the risk of SCR graft rupture should be taken into
consideration. However, further large sample-sized clinical
researchisrequired to confirm these findings.

This study has several limitations. First, it is a small case report
including only three patients, which precludes any statistical
analysis and limits the generalizability of the findings. Second,
the absence of a control group, such as SCR or aLTT alone,
prevents comparative evaluation of the combined procedure.
Third, all operations were performed at a single institution by
one experienced surgeon, which, although ensuring procedural
consistency, may introduce technique-related bias. Fourth,
while all cases were followed for more than S years, interim
quantitative assessments were limited, and serial biomechanical
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data such as graft creep or dynamic humeral head migration
were not available. Finally, functional evaluation was confined
to basic outcome measures, and post-operative rehabilitation
adherence could not be objectively verified. Nevertheless,
despite these limitations, this case report provides valuable
long-term observations of consistent graft rupture of SCR after
aLTT and SCR, suggesting potential mechanical stress factors
and the need for future biomechanical and comparative
investigations.

Conclusion

aLTT combined with SCRin patients with PSIRCTs resulted in

clinical improvement at the S-year follow-up; however, SCR
graft rupture was observed. This may be due to stress
concentration on the graft, which could have contributed to the
failure. Therefore, the risk of SCR graft rupture should be
carefully considered when performing this combined
procedure.

Clinical Message

Although aLTT combined with SCR in patients with PSIRCTS
resulted in clinical improvement at the S-year follow-up, the risk of
SCR graft rupture should be carefully considered when performing
this combined procedure.
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