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tendon allograft to reconstruct irreparable posterior-superior rotator
cuff tears. Techniques have been developed to perform this proced-
ure arthroscopically. However, the outcome of arthroscopically assis-
ted lower trapezius transfer is largely unknown. The purpose of this
study is to report the outcome of arthroscopically assisted lower
trapezius transfer to reconstruct irreparable posterior-superior rota-
tor cuff tear.

Methods: Forty-one consecutive patients with irreparable poste-
rior-superior rotator cuff tears who underwent an arthroscopically as-
sisted transfer of the lower trapezius transfer were included in this
study. There was an associated repairable tear of the subscapularis
tendon in 25 shoulders. The average age of the patients was 52
(range, 37-71) years and average follow-up was 13 months (range,
6-17 months). Nineteen patients had true pseudoparalysis of the
shoulder on preoperative examination. Outcome measures included
visual pain analogue score (VAS), range of motion (ROM), subjective
shoulder value (SSV), and Disabilities of the Arm, Shoulder and Hand
(DASH) score.

Results: Thirty-seven patients had significant improvement of all
outcome scores: VAS, SSVand DASH. At most recent follow-up, range
of motion averaged: 133o flexion, 95o abduction, and 47o external
rotation. Outcomewas not affected by the presence of a subscapularis
tear. However, three patients who had preoperative arthritic changes
of the shoulder, 2 with Hamada 2 and one Hamada 3, had persistent
pain and limited range of motion of the shoulder after surgery, and 2
of them underwent reverse shoulder arthroplasty. One patient had sig-
nificant improvement of pain but with no improvement of motion, and
elected not to have further surgery. Two additional patients had a trau-
matic rupture of the transfer as result of fall (at 5 and 8 months post
op). One underwent revision arthroscopic repair and did well after
surgery, and the other had good pain relief but recurrent weakness
and limited range of motion, and elected not to have a revision sur-
gery.

Conclusions: Arthroscopic assisted lower trapezius transfer
may lead to a good outcome in patients with massive irreparable pos-
terior-superior rotator cuff tears, including patients with pseudoparal-
ysis. The presence of an associated reparable subscapularis tear did
not affect the outcome. However, the presence of radiographic degen-
erative changes did lead to a worse outcome and the need for revision
to reverse shoulder arthroplasty.
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Introduction: The Latarjet and iliac-crest bone graft transfer
(ICBGT) procedure are competing treatment options for anterior
shoulder instability with glenoid bone loss. Despite the fact that several
clinical, radiological, and biomechanical studies have shown both the
advantages and disadvantages for either technique no prospective
randomized clincial outcome trials are currently available. Goal of
this study was to compare the clincial and radiological outcome of
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the Latarjet and the ICBGT procedure by means of a prospective ran-
domized trial. The hypothesis of this study was that the Latarjet and
ICBGT procedure for treatment of anterior shoulder instability with
glenoid bone loss provide the same clinical and radiological outcome.

Methods: In a bi-centric prospective randomized study 60 pa-
tients with anterior shoulder instability and glenoid bone loss were
included and randomly allocated with a 1:1 ratio to either an open La-
tarjet or open ICBGT procedure. Surgeries were performed by two
experienced surgeons at each center with experience in both tech-
niques. Exclusion criteria were unwillingness to participate in the
randomization process, pre-existing ipsilateral shoulder pathology,
previous ipsilateral shoulder surgery except open or arthroscopic
Bankart repair, previous infection, neuro-muscular disease, lack of
compliance, problems with attending the regular follow-ups, and
chronic alcohol or drug abuse. Clinical evaluation was completed
before surgery as well as 6, 12, and 24months after surgery including
theWestern Ontario Shoulder Instability Index (WOSI; main outcome
measurement), Rowe Score, Subjective Shoulder Value (SSV), pain
level, satisfaction level, work and sports impairment as well as assess-
ment of instability, range of motion and strength. Additionally, adverse
events were prospectively recorded. Radiographic evaluation
included preoperative, postoperative, and follow-up CT scans with
3D reconstruction used for longitudinal evaluation of the changes of
glenoid diameter, area, depth, and version as well as the glenoid
track. The final follow-up rate was 90.0%. Power analysis and online
trial registration were accomplished prior to the beginning of the study
and approval of the local ethical committees was obtained.

Results: The WOSI, Rowe Score, SSV, satisfaction level, pain
level, work and sports impairment showed no significant difference
between both groups (p>0.05). Range of motion showed no signifi-
cant difference except for significantly diminished internal rotation
in the Latarjet group at every follow-up time-point (p<0.05). Strength
in abduction, internal rotation, and external rotation showed no signif-
icant difference between both groups (p>0.05). No dislocation was
recorded after either type of surgery within the monitored time period.
Two patients in the ICBGTand one patient in the Latarjet group expe-
rienced a single postoperative traumatic subluxation event. Complica-
tions in the ICBGT group included eight paresthesias and two cases of
superficial wound infection at the donor site, as well as one graft frac-
ture one year after surgery due to a bycicle fall with subsequent graft
re-union and without residual subjective or objective instability. Com-
plications in the Latarjet group included one pseudoarthrosis of the
graft without clinical consequence, one case of screw irritation
requiring revision surgery, and one case of postoperative hematoma.
The CTscan analysis revealed a larger glenoid augmentation effect of
the ICBGT which, however, was attenuated at follow-up due to bony
remodeling.

Conclusion: The Latarjet and ICBGT procedure for treatment of
anterior shoulder instability with glenoid bone loss showed no differ-
ence in the clinical and radiological outcome except for a significantly
worse internal rotation capacity in the Latarjet group and frequently
noted donor site sensory disturbances in the ICBGT group.
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Purpose: An all-suture anchor has been introduced to make it
possible to place anchors with a smaller diameter, which allows to pre-
serve more glenoid bone. Moreover, due to the softness of all-suture
anchor, the curved guide for predrilling and anchor insertion is avail-
able and allowing the surgeons to maintain acceptable angle of
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anchor insertion into the inferior part of glenoid during arthroscopic
labral surgery. The purpose of this study was to compare the clinical
outcomes and radiological findings at the anchor site after arthro-
scopic Bankart repair with conventional biodegradable suture an-
chors and all-suture anchors.

Material andMethod:A total of 67 patients were enrolled: 33
underwent surgery with an 1.3-mm (single loaded) or 1.8-mm (dou-
ble loaded) all-suture anchor (Group A), and 34 underwent surgery
with a 3.0-mm biodegradable anchor (10.8mm in length, 30%
TCP/70% PLGA) (Group B). The inclusion criteria were patients with
an isolated Bankart lesion in arthroscopic examination after anterior
shoulder dislocation. Clinical outcomes, including the Rowe score,
ASES score, return to preinjury sports level and redislocation rates
were evaluated at 2 years after surgery. The degree of tunnel enlarge-
ment of the suture anchor insertion site was assessed with postopera-
tive CTand CTarthrography at 1 year after operation according to the
type and size of the suture anchor. To define the width of the tunnel, the
greatest width of the hole along the suture anchor among the axial,
sagittal, and oblique coronal planes was determined. Tunnel enlarge-
ment was calculated based on the difference between the width of the
hole and the width of the suture anchor.

Results: Clinical outcomes did not differ significantly between
groups A and B (ASES; Group A, 88.5 6 12.3; Group B, 89.7 6
10.9, P¼0.667, Rowe score; Group A, 87.9 6 14.9; Group B,
88.5 6 14.6, P¼0.857). The proportion of patients who returned to
their preinjury level of sports at 2 years after operation was 81.8%
in group A and 85.7% in group B. The postoperative redislocation
occurred in two patients in group A (6.1%) and group B (5.9%.
P¼0.682), respectively. Total number of suture anchors inserted into
the glenoid was significantly higher in group A (4.5 6 0.9) than in
group B (3.9 6 0.5, P ¼ 0.03). Average enlargement of the tunnel
was significantly greater with the 1.8-mm all-suture anchor
(2.860.9mm) than the 1.3-mm all-suture anchor (1.260.8mm) and
3.0-mm biodegradable anchor (0.861.2mm) (P<0.001). Enlarge-
ment of the tunnel was also significantly greater with the 1.3-mm
all-suture anchor than the 3.0-mm biodegradable anchor (P < 0.01).

Conclusion: Despite of technical advantages of all-suture an-
chor insertion into the glenoid, the all-suture anchor demonstrated a
significantly smaller load for 2 mm of labral displacement which is
known to be associated with clinical fixation failure. However, an
adequate application of upward force to a 6-kg weight deploy the
all-suture anchor is regarded as an important factor to eliminate infe-
rior fixation stability and early displacement. Despite concerns about
the biomechanical results, our clinical outcomes of instability treatment
with the all-suture anchor were equivalent to those of conventional
biodegradable anchors. Arthroscopic Bankart repair with the all-su-
ture anchor showed comparable clinical outcomes and postoperative
stability compared to the biodegradable suture anchor at 2 years after
surgery. Arthroscopic Bankart repair with the all-suture anchor
showed comparable clinical outcomes and postoperative stability as
the conventional biodegradable suture anchor at 2 years after sur-
gery. Tunnel enlargement of the all-suture anchor was significantly
greater than that of the biodegradable suture anchor at 1-year CT
analysis. Although tunnel enlargement was greater with the all-suture
anchor, it did not influence the clinical outcomes.
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Background: Biomechanical effects of the sling position in
shoulder stabilizing repairs in not well understood. The purpose of
this study was to determine the effect of the Latarjet and Trillat proced-
ures on the glenohumeral range of motion, joint stability, and contact
pressure as evaluated in a cadaveric model.

Methods: 12 fresh-frozencadaver shoulderswere clearedofall soft
tissues except for the rotator cuff muscles. The medial scapular body was
removedand the remainingscapulawaspotted in resin such that the rimof
the glenoid was parallel to the floor. Glenoid length and width were
measured along the superior-inferior and anterior-posterior axes using
a digital caliper. The humeral shaft was potted in resin in a hollow tube
for fixation to the testing apparatus. The potted bones were then mounted
onto a custom testing frame generating anterior humeral translation and
joint compression in the medial direction. Each specimen was tested in
five conditions: 1) intact shoulder, 2) 6-mm bony glenoid defect (20%
defect) 3) Trillat procedure, 4) Latarjet procedure with subscapularis split
at the junction between its superior 2/3rds and inferior 1/3rd, 5) Latarjet
procedure with subscapularis split at the superior 1/3rds and inferior 2/
3rds. A thin film pressure sensor (Tekscan), was placed through a portal
created on the posterior of the capsule and centered in the joint space,
held in place by the compressive forces applied. Internal and external
axial ranges of motion were measured with the joint positioned in 0�,
30� and 60� of glenohumeral abduction (or approximately 30�, 60�
and 90� of arm abduction relative to the trunk) measured using a custom
protractor fixed to humeral shaft and uniaxial torque cell. The torque cell
was rotated about the humerus’ long axis until a 200 N-mm torque was
reached to determine range ofmotion. Joint stabilitywas assessed in each
condition by rotating the humerus into the previously determined
maximum axial internal and external rotation at glenohumeral abduction
angles of 0�, 30� and 60�. 50-N of medial compression was applied,
and loads of 20 N and 5 N were also applied to the subscapularis and
conjoined tendon, respectively, to simulate the sling effect. Starting from
a position at which the humeral head was seated at its most medial posi-
tion on the glenoid, the humeral headwas translated anteriorly for 10mm
at a rate of 2mm/sec. Reaction forces, anterior displacement, and lateral
humeral head displacement data were collected at a sample rate of 100
Hz. Glenohumeral contact area and peak pressure were recorded at the
end range of internal and external rotation. The stability ratio was
computed as the ratio of the anterior translational force to the compres-
sion force on the joint at maximum displacement at each condition.
Means were compared with a full factorial repeated measures ANOVA
with pairwise post hoc comparisons. A Bonferroni correctionwas applied
to account for the multiple comparisons.

Results: Stability ratios were significantly lower with the glenoid
defect compared to the intact and all repaired conditions at all levels of
glenohumeral abduction, but the Trillat and Latarjet repair values were
not significantly different from each other. Internal and external ranges
of motion were not significantly different between any condition or
glenohumeral angle. While there were no significant differences in
contact area at the end range of internal or external rotation between
any conditions or glenohumeral angles, peak pressure was signifi-
cantly lower for the Trillat condition compared to the intact condition
at full external rotation and 0� glenohumeral abduction. Peak external
rotation pressures in the intact condition were also significantly lower
at 30� and 60� glenohumeral abduction compared to 0� abduction.
Also peak pressure in internal rotation pressure was significantly
lower at 0� glenohumeral abduction compared to 60� abduction.

Conclusions: The location of the subscapularis muscle split in the
Latarjet repair does not significantly impact range of internal external
rotation, the contact mechanics at end points of this range, nor the sta-
bility. Latarjet and Trillat procedures appear to be comparable proced-
ures in these respects as no significant differences in assessment
parameters were observed.
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