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Background: Management of combined persistent anterior glenoid bone deficiency with irreparable
subscapularis tear can be very complicated and challenging especially if associated with arthritis. The
objective of this study was to report the outcome of combined reconstruction of the anterior glenoid
with bone autograft or allograft with additional anterior latissimus transfer to reconstruct irreparable
subscapularis tear with or without humeral head replacement.
Methods: Nineteen patients (average age 29 years old) who underwent open anterior glenoid bone
reconstruction with iliac crest bone autograft or ostechondral bone allograft (distal tibia or glenoid
allograft), with anterior latissimus transfer to reconstruct irreparable subscapularis tear with or without
humeral head replacement were included in this study. Outcome measures included preoperative and
postoperative pain score, visual analog scale, Subjective Shoulder Value, American Shoulder and Elbow
Surgeons score, and Constant Score.
Results: Out of the 19 patients, 5 patients underwent humeral resurfacing arthroplasty. Anterior glenoid
bone reconstruction was performed with iliac crest bone autograft in 8 patients, glenoid osteochondral
allograft in 7 patients, and tibial plafond in 4 patients. At mean 31-month follow-up of (13-63 months),
15 patients (79%) considered their shoulder stable and were able to return to their work and 14 (74%)
patients returned to their sport activity. Redislocation had occurred in 1 of the 18 shoulders (5%), sub-
luxation had occurred in 3 patients (16%) of the shoulders and apprehension was reported for 4 patients,
21% of the operated shoulders. All outcome measures showed significant improvement compared to
before surgery. No intraoperative or immediate postoperative complications were observed. Four pa-
tients (21%) had to be revised to reverse shoulder arthroplasty.
Conclusion: The combination of anterior latissimus transfer, anterior glenoid bone grafting with or
without humeral head resurfacing is an effective salvage surgical reconstruction that can stabilize
shoulders in the setting of recurrent anterior instability after a failed Latarjet with an irreparable sub-
scapularis tear. This could be a potential alternative reconstruction option that might be offered to pa-
tients with this difficult problem. Long-term outcome is needed to better evaluate the validity of this
technique.

© 2022 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Recurrent anterior glenohumeral instability after the Latarjet
procedure is rare (1%-5%1,17,18,25,26). The most common etiology is
persistent anterior glenoid bone loss subsequent to nonunion,
osteolysis, or malposition of the coracoid bone graft.39 Additionally,
subscapularis tear especially after open anterior shoulder stabilization
can be another etiology for recurrent instability. Scheibel et al33 have
proven that the anterior surgical approaches to the shoulder used to
perform a Latarjet could lead to subscapularis dysfunction and several
d for this study.
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studies have reported high rates of subscapularis tearing after a
Latarjet23 or an Eden-Hybinette.34 Persistent anterior instability has
been shown to be associated with pain, limited range of motion, and
progressive arthritis.15

On the one hand, if the reason of recurrent instability is
persistent anterior glenoid bone deficiency, then, several au-
thors2,11,22,37 showed good outcome with revision using iliac
crest bone (ICB) block. On the other hand, if the reason of
recurrent instability is a repairable subscapularis tear, then
repair of the subscapularis tendon may lead to shoulder
stabilization.4,16

However, if the subscapularis tear is deemed irreparable, then
several tendon transfer options have been described to
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reconstruct the deficient subscapularis. These include pectoralis
minor transfer 3,30 or pectoralis major transfer either above or
below the conjoined tendon.40 Recent long-term studies have
demonstrated excellent functional outcomes after pectoralis ma-
jor transfer.9,27 However, it has been shown that this transfer
becomes unpredictable in the setting of anterior instability or
anterior subluxation.7 This might be due to the line of pull of the
pectoralis major which comes from the anterior chest wall and
therefore does not replicate the posterior line of pull of the sub-
scapularis which lies on the posterior chest wall. In 2014, Elhassan
et al 6 have proposed in an anatomical study to transfer a posterior
muscle (the latissimus dorsi) anteriorly to the proximal-lateral
aspect of the lesser tuberosity or anterior part of the supra-
spinatus footprint to better replicate the line of pull of the sub-
scapularis. Since then, two clinical studies have confirmed that
this option could give satisfactory clinical results 8,28 in patients
with irreparable subscapularis tears. Management of combined
persistent anterior glenoid bone deficiency with irreparable sub-
scapularis tear can be very complicated and challenging especially
if associated with arthritis. To our knowledge, the only treatment
reported to this complex problem includes shoulder fusion or
reverse shoulder arthroplasty (RSA).13 Although RSA is a reliable
procedure, it may not be ideal in this young and active population
and should only be reserved as a last option. Shoulder fusion has
been described as a potential salvage treatment option for this
complex problem. The advantage of shoulder fusion is its reli-
ability in stabilizing the shoulder. However, shoulder fusion can be
associated with high rate of complications and significant limita-
tion of range of motion. To our knowledge, combined recon-
struction of the anterior glenoid with bone autograft or allograft
with additional anterior latissimus transfer to reconstruct irrep-
arable subscapularis tear with or without humeral head replace-
ment has not been previously reported. The objective of this study
was to report the outcome of this salvage procedure. We hy-
pothesize that this reconstruction may lead to stable shoulders
with satisfactory outcome.
Materials and methods

Patient population

This is a retrospective study of 19 patients who underwent open
anterior glenoid bone reconstruction with ICB autograft at the
beginning of our experience or later with osteochondral bone
allograft (distal tibia or glenoid allograft depending on availability),
with anterior latissimus transfer to reconstruct irreparable sub-
scapularis tear with or without humeral head replacement were
included in this study.

All patients presented with recurrent anterior shoulder insta-
bility after failed Latarjet with associated recurrent anterior glenoid
bone loss, irreparable subscapularis tear with or without arthritis.
Recurrent anterior instability was defined as recurrent dislocation
or subluxation after a Latarjet procedure; glenoid bone loss defined
as >20% and subluxation of the humeral head were visualized on a
preoperative computed tomography (CT) scan; irreparable sub-
scapularis tear was determined by evidence of advanced fatty
infiltration grade III/IV on a preoperative CT scan. This was
confirmed by weakness in internal rotation with positive belly-
press test, bear-hug test, and lift off test.

The average age of patients was 29 years old (range, 17-45
years), 15 males and 4 females with the dominant arm affected in
13 patients. All patients had on average 3 prior surgeries (range, 2-7
surgeries) including Latarjet procedure for anterior shoulder
stabilization.
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Clinical evaluation

The authors performed full physical examination before and
after surgery and at all subsequent follow-up visits. This includes
examination of the range of motion, both active and passive,
detailed examination of the rotator cuff with special attention to
the subscapularis muscle which was assessed using the following
clinical tests: belly-press test, bear-hug test, lift off test, and passive
shoulder external rotation.

Collection of outcome measures included preoperative and
postoperative pain score, visual analog scale (VAS), Subjective
Shoulder Value (SSV), American Shoulder and Elbow Surgeons
(ASES) score, and Constant Score (CS).

Radiographic evaluation

All patients underwent plain radiographs of the shoulder (3
projections: anteroposterior, internal and external rotation, and
axillary) before surgery to look for arthritic changes and at 6 weeks,
3 months, and 1 year after surgery A CT scan was performed pre-
operatively to determine the extent of glenoid bone deficiency, and
fatty infiltration according to Goutallier and to measure humeral
subluxation. Humeral subluxation was measured on reformatted
axial slices using the scapulohumeral subluxation index. The
scapulohumeral subluxation index uses the Friedman line as a
reference, and the percentage of the humeral head posterior to the
Friedman line is assessed at the longest anteroposterior diameter of
the humeral head on a line perpendicular to the Friedman line.
Another CT scan was obtained at 1 year postoperatively to assess
positioning and healing of the iliac crest, distal tibial, or glenoid
grafts.

Surgical technique

Under general anesthesia, patients were positioned in the beach
chair position. If the planwas to use the iliac crest as bone autograft,
then the ipsilateral iliac crest area was included in the prepping of
the operative field.

Approach and identification of the lesions
All patients had prior scar from a prior deltopectoral approach,

and this scar was reopened with slight extension distally (Fig. 1).
Skin flaps were elevated and the deltopectoral interval was iden-
tified and opened. The coracoid process and conjoint tendon were
no longer present in their anatomic location and could not be used
as landmarks. Therefore, great care was taken during the dissection
in the scar tissue anterior to the joint in order not to injure the
axillary nerve.

The subscapularis and anterior capsule were no longer present
andwere typically replaced by thin scar tissuewhich was excised in
order to expose the glenohumeral joint. Screws from prior Latarjet
procedure were removed and the deficient anterior glenoid was
exposed. The bone was d�ebrided using a combination of osteotome
and electrical burr to have a fresh even surface ready to receive the
bone graft.

On the humeral side, the footprint of the subscapularis at the
level of the lesser tuberosity was d�ebrided as far proximally to the
anterior footprint of the supraspinatus in preparation for later
attachment of the latissimus transfer.

Latissimus dorsi harvesting
The pectoralis major tendon was dissected and was either

retracted proximally or carefully tenotomized on its proximal 1 cm
to expose the underlying latissimus dorsi tendon (Fig. 2). Retraction
of the remaining pectoralis tendon while positioning the shoulder



Figure 2 Latissimus dorsi harvesting, anterior glenoid bone reconstruction.

Figure 3 Humeral head replacement, anterior glenoid bone reconstruction.

Figure 1 Identification of the lesions: anterior inferior bone defect of the glenoid,
irreparable subscapularis tear, absence of the coracoid process.
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in flexion and internal rotation allowed better visualization of the
distal aspect of the latissimus tendon. Since the latissimus tendon
can be conjoint with the teres major tendon, we always separate
these tendons proximally first because at this level, the two ten-
dons are always clearly distinct. Separation of the two tendons was
then performed from proximal to distal. Detachment of the latis-
simus was performed and two nonabsorbable #2 braided sutures
were passed in a Krackow fashion at the superior and inferior part
of the tendon on a 5-6 cm length. Traction was applied on the
74
tendon in order to facilitate release of the latissimus dorsi from the
teres major and surrounding soft tissue until sufficient excursion is
obtained to allow the tendon to reach the proximal lateral aspect of
the lesser tuberosity.

Preparation of bone graft to reconstruct the anterior glenoid
Iliac crest bone graft preparation (8 patients). An incision was per-
formed around 3-4 cm posterior to the anterior-superior iliac crest.
Skin flaps were raised and the fascia over the iliac crest was iden-
tified and opened. The muscle layers were elevated to have
adequate exposure of the bone. Next, using a combination of
electrical saw and osteotomes a tricortical bone wedge of 25 mm in
length, 15 mm in height, and 10 mm in width was harvested. The
size was of course customized depending on the patient’s size and
glenoid bone loss.

Distal tibia osteochondral allograft preparation (7 patients).
After measuring the dimensions of the anterior glenoid bone
defect, the tibial plafondwas cutmaking sure tomatch its concavity
with the concavity of the deficient anterior glenoid.

Glenoid osteochondral bone allograft preparation (4 patients).
Same as for the ICB autograft and the tibial plafond osteochondral
bone allograft, the size of the anterior glenoid bone defect was
measured. Because of similar geometry of the glenoid allograft and
native glenoid, it was easier to prepare the bone allograft, though
we aimed to oversize it tomake surewe had adequate amount bone
for fixation.

Internal fixation of the anterior glenoid bone graft
The bone grafts were all fixed in the same manner (Figs. 2 and 3).

Two or three holes (depending on the final length of the bone graft)
were predrilled with a 4.5 mm drill and equally spaced in preparation
for placement of 4.5 mm fully threaded cortical screws.

With adequate exposure of the glenoid, the bone graft was
positioned making sure the concavity of the bone autograft (iliac
crest) or the osteochondral allograft (plafond, glenoid) matched
well the concavity of the native glenoid, and a 3.5 mm drill was
introduced through the central hole and drilling through the gle-
noid was performed until the posterior cortex was penetrated.



Figure 4 Humeral head replacement.

Figure 5 Final aspect: glenoid bone reconstruction, anterior transfer of latissimus
dorsi, and humeral head replacement.
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Before inserting the first screw, another drill was inserted through a
different hole (either proximal or distal if we had three holes) to
maintain the position and avoid malrotation of the bone. At this
time, the first screwwas inserted in a bicortical fashion followed by
the rest of the screw(s). In all these reconstructions the objective
was adequate compression of all screws and restoration of the
glenoid concavity.

Humeral head resurfacing arthroplasty

In 5 patients who were deemed to have advanced arthritis,
(Samilson and Prieto�2), a cementless resurfacing arthroplasty
75
(Global CAP; DePuy, Raynham, MA, USA) was performed following
the standard described technique. (Fig. 4)

Latissimus dorsi fixation

This was usually the last step to be performed (Fig. 5). If there
were any remaining scarred subscapularis, we tried to repair it at
this time. In most instances, there was either only some distal
subscapularis remaining or nothing to be repaired. Using cortical
buttons (Arthrex, Naples, FL, USA) or suture anchors (Swivelock
4.75; Arthrex, Naples, FL, USA) the two sutures placed in the la-
tissimus are anchored to the proximal lateral aspect of the lesser
tuberosity while the shoulder was kept in abduction and internal
rotation.

Postoperative management

The patient is discharged from the hospital either the same day
or the day after surgery. The shoulder is immobilized in an internal
rotation sling for 6-8 weeks. The sling is removed after 6 weeks for
gentle passive range of motion and physical therapy is started at 8
weeks after surgery. The therapy consists of twomain phases. In the
first phase, active assisted range of motion is started at 8 weeks
after surgery and continues for 8 weeks. During this time, we
recommend avoiding stretching to decrease the chance of injuring
the transferred tendon. Aqua therapy is an essential part of this
phase. The second phase consists of progressive strengthening and
swimming over 8 weeks. Patients are allowed full activities with no
restrictions if they progressed well with no sign of failure of the
shoulder reconstruction.

Statistical analysis

Descriptive statistics were used to summarize data, with cate-
gorical data summarized as percentages and counts and continuous
data as interquartile ranges. The differences between preoperative
and postoperative data were compared using the 2-sample Fisher
exact test for categorical variables or the Student t test of unequal
variance for continuous and categorical variables.

Results

Out of the 19 patients, 5 patients underwent humeral resur-
facing arthroplasty. Anterior glenoid bone reconstruction was
performed with ICB autograft in 8 patients, glenoid osteochondral
allograft in 7 patients, and tibial plafond in 4 patients.

Clinical evaluation

Preoperatively all patients felt their shoulder was unstable with
multiple daily episodes of anterior subluxation. All patients had
severe anterior apprehension and positive belly-press, bear hug,
and lift off tests.

At an average follow-up of 31 months (range, 13-63 months), 15
patients (79%) considered their shoulder stable and were able to
return to their work and 14 (74%) patients returned to their sport
activity. Redislocation had occurred in 1 of the 18 shoulders (5%),
subluxation had occurred in 3 patients (16%) of the shoulders and
apprehension was reported for 4 patients, 21% of the operated
shoulders.

The belly-press test was negative in 8 of 19 patients, the lift off
test was negative in 12 of 19 patients, and the bear-hug test was
negative in 13 of 19 patients. Passive shoulder external rotation
improved from average 50

�
(range, 40-80

�
) to average 70

�
(range,

60-100
�
). Passive flexion improved from average 97

�
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(range, 60-100
�
) to average 135

�
(range, 70-140

�
). Passive internal

rotation improved from average L2 (range, buttock to L1) to average
L4 (range, L5 to T12). Active shoulder external rotation decreased
from a mean 70

�
(range, 60-100

�
) to a mean 50

�
(range, 40-80

�
)

postoperatively. Active flexion improved from average 97
�
(range,

60-100
�
) to average 135

�
(range, 70-140

�
). Active internal rotation

improved from average L2 (range, buttock to L1) to average L4
(range, L5 to T12).

All outcome measures showed significant improvement
compared to before surgery. The mean VAS improved from average
7 (range, 5-9) to average 3 (range, 1-6) (P ¼ .012). The mean SSV
score improved from a mean 20% (range, 10-30) preoperatively to a
mean 67% (range, 50%-80%) postoperatively (P ¼ 0.02). The mean
Constant Score improved from average 32 (range, 27-45) preoper-
atively to average 71 (range, 59-79) postoperatively (P ¼ .005). The
ASES score improved from average 35 (range, 27-44) preoperatively
to average 74 (range, 62-82), postoperatively (P ¼ .003).

CT scan evaluation

The postoperative CT scan showed evidence of bone healing at 8
weeks postoperatively in 10 patients and 17 patients at 6 months
postoperatively. Two patients had nonunion of the anterior bone
graft (1 ICB autograft and 1 osteochondral glenoid bone graft).

The graft was optimally positioned (flush to the articular surface
and below the equator) in all cases.

Anterior subluxation of the humeral head improved from
average 17.6% (range, 5%-50%) to average 3.4% (range, 0%-20%).

Progressive arthritis was observed in 4 patients (Samilson and
Prieto�2) and 9 patients progressed to grade 1 in the classification
of Samilson and Prieto at the last follow-up.

Complications

No intraoperative or immediate postoperative complications
were observed. Specifically, there was no evidence of postoperative
nerve injury.

In 4 patients persistent anterior subluxation was observed
which led to the progressive erosion of the anterior glenoid graft in
all 4 patients, in addition, the humeral head showed signs of bone
and cartilage loss in 3 patients who did not undergo resurfacing
arthroplasty. These patients underwent revision to RSA after an
average 8 months (range, 6-23 months) with satisfactory outcome.

Discussion

Several studies have shown that the Eden-Hybinette was a
successful solution in case of recurrent instability after a failed
Latarjet.2,22,31 The most frequent causes of recurrence after a
Latarjet are related to persistent anterior glenoid bone loss due to
malpositioning, lysis, nonunion, or fracture14,20,31,32 of the coracoid
bone graft but can also be attributed to soft tissue insufficiency
mostly secondary to subscapularis tear. Indeed, anterior instability
has been shown to cause lengthening and thinning of the sub-
scapularis musculotendinous unit.5,10,35,36 This can lead to post-
operative subscapularis disruption in around 4% of cases12,23 which
can lead to irreparability of the subscapularis.12,24,25

The management of an irreparable subscapularis remains a
challenge, but several tendon transfers have been proposed as
treatment options. The most common of these is the pectoralis
major transfer which has been described by Wirth et al40 in 1997
and has been reported to provide very satisfactory long-term
outcomes.9,27 However, several authors report less reliable results
using the pectoralis transfer especially if subscapularis insufficiency
is associated with static anterior shoulder subluxation.7,29 This can
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probably be explained by the line of pull of this tendon transfer
which is different from that of the muscle it aims to replace.38

Indeed, the subscapularis muscle originates from the anterior
scapular body which is positioned on the posterior aspect of the
chest wall whereas the sternal head of the pectoralis major origi-
nates from the anterior chest wall. Therefore, in case of existing
anterior instability of the shoulder, the anterior line of action of the
pectoralis major transfer could contribute to worsen the anterior
instability. In order to better replicate the posterior line of pull of
the subscapularis, Elhassan et al proposed in 2014,6 in a cadaveric
study, to transfer the latissimus dorsi (posteriorly positioned on the
chest) anteriorly to the proximal lateral aspect of the lesser tuber-
osity, next to the anterior part of the footprint of the supraspinatus.
Several authors adopted this novel tendon transfer and have
reported satisfactory clinical outcomes at a mean 27.8-month
follow-up.8,28

Elhassan et al8 in a recent study, reported on the outcome of 56
patients who underwent latissimus dorsi transfer to reconstruct
irreparable subscapularis tear. They excluded in that study pa-
tients with anterior glenoid bone defect that required bone
reconstruction. Most patients had prior surgeries, average 2
(range, 1-5). Thirty patients had associated supraspinatus tear and
27 patients had anterior subluxation. At an average 13 months of
follow-up, they showed that most patients had significant
improvement in pain, range of motion, shoulder stability, and
outcome measures. Also, they were able to reduce and stabilize
the shoulder in 24 out of 27 of the patients who had anterior
shoulder subluxation.

Li et al 21 have recently published on a patient with recurrent
instability after a failed Latarjet and irreparable subscapularis
successfully treated by Eden-Hybinette combined with a pectoralis
major transfer. They attribute the success of the pectoralis major
transfer despite anterior instability to the addition of the anterior
bone graft providing greater anterior-posterior glenoid surface.
However, this implies that the “center of rotation of the humeral
head is shifted anteriorly” and therefore, the humeral head partially
rests on the ICB graft which can be a concern for future gleno-
humeral arthritis.

In this study, we reported the outcome of combining anterior
glenoid bone grafting with latissimus transfer, with or without
humeral resurfacing arthroplasty to manage failed Latarjet with
persistent anterior glenoid bone defect associated with irreparable
subscapularis tear with or without associated glenohumeral joint
arthritis. The presentation of this category of patients was very
unique. All patients present with significant apprehension, pain,
and had prior surgeries. Most of them heard from other providers
before they saw us the potential options for RSA and fusion and
were very pleased to hear that there was another alternative pro-
cedure that might potentially stabilize their shoulders and improve
their symptoms.

Anteroposterior centering of the humeral head after our
reconstruction was observed in 15 out of the 19 patients. Most of
them experienced significant improvement of pain, stable range of
motion andwere able to go back to their work and leisure activities.
In 4 patients persistent anterior subluxation was observed which
led to the progressive erosion of the anterior glenoid graft in all 4
patients, in addition, the humeral showed signs of bone and
cartilage loss in 3 patients who did not undergo resurfacing
arthroplasty. These 4 patients underwent revision to RSA after an
average 8 months (range, 6-23months) and had satisfactory results
at a mean 47-month follow-up (range, 37-66 months) with no re-
ported complications. Mean flexion was 145� (range, 140�-150�),
mean abduction was 110� (range, 100�-120�), mean external rota-
tionwas 55� (range, 50�-60�), andmean internal rotationwas to the
buttocks. Mean VAS scorewas 1.5 (range,1-2), mean Constant Score
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was 79 (range, 77-80), mean ASES score was 75 (range, 74-78), and
mean SSV was 83% (range, 80%-85%).

Although Lebon et al19 showed that revision-free survival was
significantly lower in resurfacing than in hemiarthroplasty, in
particular because of deleterious overstuffing of the cuff and the
glenoid, we opted for resurfacing in the cases with glenohumeral
joint arthritis in this very young population. The first reason was to
preserve bone stock for potential subsequent revisions and to
facilitate appropriate fixation of the transfer. In all cases, care was
taken to downsize the humeral head in order to limit the stress on
the native glenoid and on the remaining rotator cuff tendons.
Tension on the subscapularis repair was not a concern in this
population as it was already torn and irreparable.

Limitations of the present study include its retrospective design,
the small number of patients and the large number of different
variables (three different types of bone grafts and resurfacing or
not). In addition, the absence of a matched cohort of patients do not
allow to determine whether a latissimus dorsi transfer alone or an
Eden-Hybinette alone would be sufficient to stabilize the shoulder
of this challenging group of patients. However, patients presenting
with recurrent instability after a failed Latarjet combined with an
irreparable subscapularis are rare and no gold standard treatment
exists for these patients to our knowledge.

Conclusion

The combination of anterior latissimus transfer, anterior glenoid
bone grafting with or without humeral head resurfacing is an
effective salvage surgical reconstruction that can stabilize shoul-
ders in the setting of recurrent anterior instability after a failed
Latarjet with an irreparable subscapularis tear. This could be a
potential alternative reconstruction option that might be offered to
patients with this difficult problem. Long-term outcome is needed
to better evaluate the validity of this technique.

Disclaimers:

Funding: No funding was disclosed by the authors.
Conflicts of interest: The authors, their immediate families, and any
research foundation with which they are affiliated have not
received any financial payments or other benefits from any com-
mercial entity related to the subject of this article.
References

1. Allain J, Goutallier D, Glorion C. Long-term results of the Latarjet procedure for
the treatment of anterior instability of the shoulder. J Bone Joint Surg Am
1998;80:841-52.

2. Boileau P, Duysens C, Saliken D, Lemmex DB, Bonnevialle N. All-arthroscopic,
guided Eden-Hybbinette procedure using suture-button fixation for revision of
failed Latarjet. J Shoulder Elbow Surg 2019;28:e377-88. https://doi.org/
10.1016/j.jse.2019.03.022.

3. Cartaya M, Werthel JD, Valenti P. Arthroscopic-assisted pectoralis minor
transfer for irreparable tears of the upper two-thirds of the subscapularis
tendon: surgical technique. Arthrosc Tech 2017;6:e1501-5. https://doi.org/
10.1016/j.eats.2017.06.010.

4. Chan WW, Brolin TJ, Thakar O, Patel MS, Sholder DS, Abboud JA, et al.
Concomitant rotator cuff repair and instability surgery provide good patient-
reported functional outcomes in patients aged 40 years or older with shoul-
der dislocation. JSES Int 2020;4:792-6. https://doi.org/10.1016/j.jseint.20
20.08.006.

5. DePalma AF, Cooke AJ, Prabhakar M. The role of the subscapularis in recurrent
anterior dislocations of the shoulder. Clin Orthop Relat Res 1967;54:35-49.

6. Elhassan B, Christensen TJ, Wagner ER. Feasibility of latissimus and teres major
transfer to reconstruct irreparable subscapularis tendon tear: an anatomic
study. J Shoulder Elbow Surg 2014;23:492-9. https://doi.org/10.1016/
j.jse.2013.07.046.

7. Elhassan B, Ozbaydar M, Massimini D, Diller D, Higgins L, Warner JJ. Transfer of
pectoralis major for the treatment of irreparable tears of subscapularis: does it
77
work? J Bone Joint Surg Br 2008;90:1059-65. https://doi.org/10.1302/0301-
620X.90B8.20659.

8. Elhassan BT, Wagner ER, Kany J. Latissimus dorsi transfer for irreparable sub-
scapularis tear. J Shoulder Elbow Surg 2020;29:2128-34. https://doi.org/
10.1016/j.jse.2020.02.019.

9. Ernstbrunner L, Wieser K, Catanzaro S, Agten CA, Fornaciari P, Bauer DE, et al.
Long-term outcomes of pectoralis major transfer for the treatment of irrepa-
rable subscapularis tears: results after a mean follow-up of 20 years. J Bone
Joint Surg Am 2019;101:2091-100. https://doi.org/10.2106/JBJS.19.00172.

10. Gamulin A, Pizzolato G, Stern R, Hoffmeyer P. Anterior shoulder instability:
histomorphometric study of the subscapularis and deltoid muscles. Clin Orthop
Relat Res 2002:121-6.

11. Giannakos A, Vezeridis PS, Schwartz DG, Jany R, Lafosse L. All-Arthroscopic
revision Eden-Hybinette procedure for failed instability surgery: technique and
preliminary results. Arthroscopy 2017;33:39-48. https://doi.org/10.1016/
j.arthro.2016.05.021.

12. Greis PE, Dean M, Hawkins RJ. Subscapularis tendon disruption after Bankart
reconstruction for anterior instability. J Shoulder Elbow Surg 1996;5:219-22.

13. Hasler A, Fornaciari P, Jungwirth-Weinberger A, Jentzsch T, Wieser K, Gerber C.
Reverse shoulder arthroplasty in the treatment of glenohumeral instability.
J Shoulder Elbow Surg 2019;28:1587-94. https://doi.org/10.1016/j.jse.2019.
02.001.

14. Hawkins RH, Hawkins RJ. Failed anterior reconstruction for shoulder insta-
bility. J Bone Joint Surg Br 1985;67:709-14.

15. Hovelius L, Saeboe M. Neer Award 2008: arthropathy after primary anterior
shoulder dislocation–223 shoulders prospectively followed up for twenty-five
years. J Shoulder Elbow Surg 2009;18:339-47. https://doi.org/10.1016/
j.jse.2008.11.004.

16. Ji X, Ye L, Hua Y, Zhou X. Rotator cuff repair improves clinical function and
stability in patients older than 50 Years with anterior shoulder dislocations and
massive rotator cuff tears. Orthop J Sports Med 2020;8:2325967120969213.
https://doi.org/10.1177/2325967120969213.

17. Lafosse L, Lejeune E, Bouchard A, Kakuda C, Gobezie R, Kochhar T. The
arthroscopic Latarjet procedure for the treatment of anterior shoulder insta-
bility. Arthroscopy 2007;23:1242.e1-5. https://doi.org/10.1016/j.arthro.2007.
06.008.

18. Latarjet M. Treatment of recurrent dislocation of the shoulder. Lyon Chir
1954;49:994-7.

19. Lebon J, Delclaux S, Bonnevialle N, Rongieres M, Bonnevialle P, Mansat P, et al.
Stemmed hemiarthroplasty versus resurfacing in primary shoulder osteoar-
thritis: a single-center retrospective series of 78 patients. Orthop Traumatol
Surg Res 2014;100(6 Suppl):S327-32. https://doi.org/10.1016/j.otsr.2014.
05.012.

20. Levigne C. Long-term results of anterior coracoid abutments: apropos of 52
cases with homogenous 12-year follow-up. Rev Chir Orthop Reparatrice Appar
Mot 2000;86(Suppl 1):114-21.

21. Li X, Cusano A, Eichinger J. Eden-hybinette and pectoralis major transfer for
recurrent shoulder instability due to failed Latarjet and chronic subscapularis
rupture. Orthopedics 2017;40:e182-7. https://doi.org/10.3928/01477447-
20161006-02.

22. Lunn JV, Castellano-Rosa J, Walch G. Recurrent anterior dislocation after the
Latarjet procedure: outcome after revision using a modified Eden-Hybinette
operation. J Shoulder Elbow Surg 2008;17:744-50. https://doi.org/10.1016/
j.jse.2008.03.002.

23. Maynou C, Cassagnaud X, Mestdagh H. Function of subscapularis after surgical
treatment for recurrent instability of the shoulder using a bone-block pro-
cedure. J Bone Joint Surg Br 2005;87:1096-101. https://doi.org/10.1302/0301-
620X.87B8.14605.

24. Miller BS, Joseph TA, Noonan TJ, Horan MP, Hawkins RJ. Rupture of the sub-
scapularis tendon after shoulder arthroplasty: diagnosis, treatment, and
outcome. J Shoulder Elbow Surg 2005;14:492-6. https://doi.org/10.1016/
j.jse.2005.02.013.

25. Millett PJ, Clavert P, Warner JJ. Open operative treatment for anterior shoulder
instability: when and why? J Bone Joint Surg Am 2005;87:419-32. https://
doi.org/10.2106/JBJS.D.01921.

26. Mizuno N, Denard PJ, Raiss P, Melis B, Walch G. Long-term results of the
Latarjet procedure for anterior instability of the shoulder. J Shoulder Elbow
Surg 2014;23:1691-9. https://doi.org/10.1016/j.jse.2014.02.015.

27. Moroder P, Schulz E, Mitterer M, Plachel F, Resch H, Lederer S. Long-term
outcome after pectoralis major transfer for irreparable anterosuperior rotator
cuff tears. J Bone Joint Surg Am 2017;99:239-45. https://doi.org/10.2106/
JBJS.16.00485.

28. Mun SW, Kim JY, Yi SH, Baek CH. Latissimus dorsi transfer for irreparable
subscapularis tendon tears. J Shoulder Elbow Surg 2018;27:1057-64. https://
doi.org/10.1016/j.jse.2017.11.022.

29. Nelson GN, Namdari S, Galatz L, Keener JD. Pectoralis major tendon transfer for
irreparable subscapularis tears. J Shoulder Elbow Surg 2014;23:909-18. https://
doi.org/10.1016/j.jse.2013.12.035.

30. Paladini P, Campi F, Merolla G, Pellegrini A, Porcellini G. Pectoralis minor
tendon transfer for irreparable anterosuperior cuff tears. J Shoulder Elbow Surg
2013;22:e1-5. https://doi.org/10.1016/j.jse.2012.12.030.

31. Rouxel Y, Rolland E, Saillant G. Postoperative recurrence: results of sur-
gical revisions. Rev Chir Orthop Reparatrice Appar Mot 2000;86(Suppl 1):
137-47.

http://refhub.elsevier.com/S2666-6383(22)00197-9/sref1
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref1
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref1
https://doi.org/10.1016/j.jse.2019.03.022
https://doi.org/10.1016/j.jse.2019.03.022
https://doi.org/10.1016/j.eats.2017.06.010
https://doi.org/10.1016/j.eats.2017.06.010
https://doi.org/10.1016/j.jseint.2020.08.006
https://doi.org/10.1016/j.jseint.2020.08.006
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref5
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref5
https://doi.org/10.1016/j.jse.2013.07.046
https://doi.org/10.1016/j.jse.2013.07.046
https://doi.org/10.1302/0301-620X.90B8.20659
https://doi.org/10.1302/0301-620X.90B8.20659
https://doi.org/10.1016/j.jse.2020.02.019
https://doi.org/10.1016/j.jse.2020.02.019
https://doi.org/10.2106/JBJS.19.00172
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref10
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref10
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref10
https://doi.org/10.1016/j.arthro.2016.05.021
https://doi.org/10.1016/j.arthro.2016.05.021
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref12
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref12
https://doi.org/10.1016/j.jse.2019.02.001
https://doi.org/10.1016/j.jse.2019.02.001
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref14
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref14
https://doi.org/10.1016/j.jse.2008.11.004
https://doi.org/10.1016/j.jse.2008.11.004
https://doi.org/10.1177/2325967120969213
https://doi.org/10.1016/j.arthro.2007.06.008
https://doi.org/10.1016/j.arthro.2007.06.008
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref18
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref18
https://doi.org/10.1016/j.otsr.2014.05.012
https://doi.org/10.1016/j.otsr.2014.05.012
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref20
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref20
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref20
https://doi.org/10.3928/01477447-20161006-02
https://doi.org/10.3928/01477447-20161006-02
https://doi.org/10.1016/j.jse.2008.03.002
https://doi.org/10.1016/j.jse.2008.03.002
https://doi.org/10.1302/0301-620X.87B8.14605
https://doi.org/10.1302/0301-620X.87B8.14605
https://doi.org/10.1016/j.jse.2005.02.013
https://doi.org/10.1016/j.jse.2005.02.013
https://doi.org/10.2106/JBJS.D.01921
https://doi.org/10.2106/JBJS.D.01921
https://doi.org/10.1016/j.jse.2014.02.015
https://doi.org/10.2106/JBJS.16.00485
https://doi.org/10.2106/JBJS.16.00485
https://doi.org/10.1016/j.jse.2017.11.022
https://doi.org/10.1016/j.jse.2017.11.022
https://doi.org/10.1016/j.jse.2013.12.035
https://doi.org/10.1016/j.jse.2013.12.035
https://doi.org/10.1016/j.jse.2012.12.030
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref31
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref31
http://refhub.elsevier.com/S2666-6383(22)00197-9/sref31
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