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Treatment of massive rotator-cuff tears with
a polyester ligament (LARS) patch
Michael J. Petrie, A. Hany Ismaiel
From Barnsley Hospital NHS Foundation Trust, Barnsley, South Yorkshire, UK

We describe and analyse the results of our technique
for repairing chronic massive tears (Goutallier grade
3 or 4) of the rotator cuff using a ligament augmentation and reconstruction system. This prospective,
single surgeon series included 29 symptomatic patients
(21 male, 8 female) with a mean age of 67.1 years who
underwent 31 ligament augmentation and reconstruction system procedures (two bilateral procedures)
with a mean follow-up period of 3 years. All patients
had clinical, radiographic, magnetic resonance imaging and arthroscopic evidence of a chronic massive
rotator cuff tear. The primary outcome measure was
assessed using the Oxford Shoulder Score and visual
analogue score pre-operatively and at follow-up. Postoperative overall Oxford shoulder score and visual
analogue score results demonstrated a statistically
significant improvement at follow-up, compared with
pre-operative values (p < 0.0001). Post-operative
acromio-humeral interval showed a statistically significant increase when compared to pre-operative radiographs (p = 0.0004). Two patients required revision with good postoperative results. We believe that,
in the appropriate age group, the ligament augmentation and reconstruction system repair offers a good
option for chronic, primary, non-closable rotator cuff
defects in terms of pain relief and function.
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INTRODUCTION
Rotator cuff tears (RCT) are common disorders,
largely affecting patients between 55 and 85 years
of age, leading to shoulder pain and varying degrees
of disability. The reported incidence of rotator cuff
tears varies from 5 to 40% (1,8,22). Tears may be
partial thickness or full thickness and can be classified as acute or chronic (21,34). In massive rotator
cuff tears the concavity compression effect the supraspinatus exerts is lost thus the superiorly directed
force of the deltoid results in superior migration of
the humeral head (15,32). The normal acromio-
humeral (AH) interval has been described as between
7 and 14 mm, with massive rotator cuff tears
resulting in a reduction in the AH interval, the one
unequivocal sign on plain radiography (25,29,33).
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Full thickness rotator cuff tears are generally defined as massive when greater than 5 cm or the involvement of at least two musculotendinous units
(most frequently supraspinatus and infraspinatus)
with retraction of the torn rotator cuff to at least
level with the joint line (4,19). Goutallier et al graded
rotator cuff tears in terms of the extent of fatty infiltration, although this is based on CT imaging as
opposed to magnetic resonance imaging (MRI),
which is now the gold standard (10,30).
Treatment for rotator cuff tears varies from activity modification, non-steroidal anti-inflammatory
medications and corticosteroid injections (5), operative procedures of simple debridement, decompression and excision, to RCT repair, tendon transfers
and reconstruction (1,3,9,24). Since the introduction
of rotator cuff tendon repair, surgical techniques
have rapidly advanced and yield good clinical results of pain relief and improved function (11,12,14,
16,17,18,28,35). The goal of treatment is to decrease
pain and restore overhead function of the affected
shoulder (11,13).
In an effort to improve healing rates and reinforce
the deficient rotator cuff tissue while maintaining
the anatomic integrity of the shoulder, the Ligament
Augmentation and Reconstruction System (LARS)
was developed. It has previously been successfully
described in knee ligament reconstruction (7). The
graft joins subscapularis and infraspinatus to depress the humeral head and also rejoins the “stump”
of supraspinatus to the greater tuberosity.
The purpose of our study is to assess the effectiveness of surgical repair with the LARS (Ligament Augmentation & Reconstruction System) in
patients with massive RCT.
PATIENTS AND METHODS
We report our prospective cohort study of a single surgeon (HI) series of LARS graft repair for massive RCT.
The inclusion criteria were the presence of a symptomatic, full-thickness, massive RCT clinically and radiologically, defined as a Goutallier grade 3 or 4 tear (10) on
MRI that was not amenable to primary arthroscopic repair.
Any patients over the age of 75 with arthritis of the shoulder underwent an arthroplasty procedure if indicated.
We have performed 53 graft repairs on 50 consecutive, symptomatic patients (one bilateral and two revision
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Fig. 1. — The LARS graft for rotator cuff repair with the fixation screw.

procedures) since 2006. Seventeen of 50 patients have
been excluded as they are yet to reach at least 2 years
follow-up with a further 5/50 patients lost to follow-up.
Our final data set included 28 patients who underwent 31
LARS graft repair operations (one bilateral and two
revision procedures). There were 21 male and 8 female
patients with an average age of 67.2 years and a mean
follow-up period of 3 yrs 4 mths (range 2-6 yrs).
The primary outcome measure was symptomatic and
functional improvement, evidenced by a statistically significant decrease in the Oxford Shoulder Score (OSS) (6)
and visual analogue score (VAS). Secondary outcome
was based upon a radiological assessment, evidenced as
an increase in the AH interval. The data was analysed for
statistical significance using the Student t-test with a
p value < 0.05 deemed statistically significant.
Operative Technique
The surgeon (HI) performed all the procedures using
the LARS graft for the augmentation (LARS, Arc sur
Tille, France) (Fig. 1). Glenohumeral and subacromial
arthroscopy, decompression and acromioclavicular joint
excision was initially performed and the edges of the torn
cuff were identified. Long head of biceps tenodesis was
performed if grossly degenerate. Primary repair was attempted if the retracted tendon edge was of adequate
quality so that sutures did not pull through and could be
advanced to allow a tension-free repair. An open
approach was utilised for the rotator cuff graft. The foot
print area was freshened using arthroscopic rasps and
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Fig. 2. — Diagrams illustrating staged repair a) Creation of two tunnels at the footprint on the greater tuberosity, b) Initial sutures of
graft to subscapularis and infraspinatus, c) Completion of suturing the graft to the cuff, d) Securing the LARS graft by tying the 2 legs.

two drill holes were inserted to exit from the lateral surface of the humeral head. The LARS was then introduced
into the foot print area with the legs of the graft inserted
via the two bony tunnels through the head of the humerus. The graft was secured with fibre-wire sutures anteriorly and posteriorly to the subscapularis and infraspinatus tendons respectively (Fig. 2) and restoration of the
subacromial space was observed. The free medial edge of
the graft was then sutured to the stump of the supraspinatus if within reach. The graft was secured with interference screws and the two legs were sutured to each other.
Post-operatively patients were put in a shoulder immobiliser with only pendular shoulder exercises allowed
but full active movement distally encouraged. All patients followed a physiotherapy protocol on both an inpatient and outpatient basis with active assisted abduction
allowed from 6 weeks and strengthening delayed for a
further 4 to 6 weeks.
All patients were seen in clinic at two weeks post
operatively for a wound check and removal of sutures.
An independent assessor examined each patient, a functional assessment was made and OSS was completed at 4
and 24 months postoperatively. Pre- and post-operative
radiographs were compared and the AH interval measured. Post-operative magnetic resonance imaging was
obtained on most of the patients in the series. The postoperative scans of the patients who had metal anchors
showed significant artefact signal obscuring the repair.

RESULTS
The average overall OSS improved from 46.7
preoperatively to 30.6 at follow-up, an improve-

ment of 16, ranging from -15 to 35 (p < 0.0001,
95% CI +/- 4.60).
The greatest improvement was noted as a reduction in the worst pain experienced from the shoulder
with a mean OSS of 2.5, compared to 4.4 pre-
operatively (p < 0.0001, 95% CI +/-0.50).
Table I presents the mean pre and post-operative
score for each of the 12 OSS questions, with statistically significant improvement in all areas.
VAS also improved from a mean of 7.7 to 4.4
post-operatively (p < 0.0001, 95% CI 0.96).
The AH interval was also measured in 26/31
(84%) cases with a statistically significant increase
in the distance from a mean of 3.5 to 6.9 mm postoperatively (p = 0.0004, 95% CI +/-1.6).
Two patients required revision procedures, as
they did not receive symptomatic relief post-operatively. At revision of one patient only a small stump
and the two legs of the graft were found with the
rest of the graft having disintegrated. A new LARS
graft was inserted with the patient experiencing a
good post-operative recovery with symptom relief
and outcome results that matched the rest of our
patient population.
The second patient developed a stiff symptomatic
shoulder and had two procedures that included
arthrolysis, replacement and re-suturing of the

LARS with similar post-operative outcomes.
There were no cases of infection in our series of
rotator cuff grafts. One patient underwent successful, uncomplicated LARS graft procedure following
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Table I. — Statistics for the Oxford Shoulder Score (OSS), visual analogue score and Acromio-Humeral Interval

Parameter

Worst Shoulder pain

Able to brush/comb hair

Mean A
4.4
4.1

Mean B
2.5
3.3

P Value

0.95 CI

0.002

+/-0.55

< 0.0001

Trouble dressing

3.6

2.5

< 0.0001

Trouble getting in car/transport

3.3

2.0

0.0001

Describe usual shoulder pain

4.5

Able to hang clothes

4.3

Able to wash/dry underarms

3.5

Able to use knife and fork

Household shopping alone
Pain affected work
Carry tray of food

Troubled by pain at night
Overall OSS

Visual Analogue Score

Acromio-Humeral Interval

2.5

3.6

< 0.0001

+/-0.55

3.8

2.7

= 0.0007

4.2

46.7
7.7

3.5 mm

an infected arthroscopic primary cuff repair after
adequate debridement and antibiotic therapy.
DISCUSSION
It has been suggested that repair with a synthetic
graft can redirect the mechanical forces into the
glenohumeral (GH) joint with restoration of shoulder biomechanics (23,26). As previously described,
massivetears disrupt the anatomical mechanics, as
shown by both symptomatic expression and radiographic evidence of superior humeral migration.
This alters the centre of rotation of the humeral head
and decreases the mechanical force of the deltoid
and rotator cuff (31). The LARS graft restores the
anatomical shoulder mechanics by bringing the subscapularis and infraspinatus superiorly and securing
them to the anterior and posterior borders of the
graft respectively. This alters the direction of the
mechanical vector of both the infraspinatus and subscapularis from medial to inferomedial, thereby
contributing to both inferior and concavity compression. This restores the GH articulation and the
anatomical centre of rotation of the head. If possible, the graft also reconnects the stump of supra
spinatus to the greater tuberosity, assisting in

2.6
2.7
2.4

30.6
4.4

6.87 mm

+/-0.57

< 0.0001

< 0.0001

3.9

+/-0.55
+/-0.58

1.8

4.0

+/-0.52

0.014

3.1

2.1

+/-0.50

< 0.0001
= 0.0001
< 0.0001
< 0.0001
< 0.0001

0.0004

+/-0.47
+/-0.68
+/-0.50
+/-0.58
+/-0.59
+/-4.60

+/- 0.96
+/-1.6

inferior displacement of the head. The combination
of effects results in a restoration of the AH interval
as evidenced on postoperative radiographs (Fig. 3) (2,
15,25,27,29,32,33).
Nada et al published their series of 21 patients
treated with a polyester (Dacron) ligament. This
study showed that augmentation gave a statistically
significant improvement in both pain and function (24). Burkhead et al present their series of 17 patients who sustained a massive RCT treated with
open repair and augmented with Graft jacket. They
show an improvement in pain and function and statistically significant improvement in UCLA scores.
They also comment on the difficulty in obtaining
post-operative imaging. One-third of their patients
either refused further imaging or the authors faced
“logistical difficulties”, hence, were unable to make
claims of structural improvement (3). Meyer et al
evaluated the use of MRI in assessing clinical and
anatomical outcome following arthroscopic rotator
cuff repair. They discovered that MRI showed low
rates of tendon to bone healing following repair but
that this had minimal influence on clinical outcome (20).
The results from our study show that the LARS
augmentation provides statistically significant
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3.

4.
5.
Fig. 3. — Restored mechanics of the rotator cuff after LARS
insertion.

short-term improvement in pain and function, with
an increase in the AH interval post-operatively. The
results reinforce current published literature with
greater patient numbers and extended followup (3,20,24).
The strengths of our study, which to our knowledge is the largest series in international literature,
includes prospective data collection, the use of
functional questionnaires, the involvement of an independent clinical assessor and a minimum followup period of 2 years.
The limitations include the absence of a control
group. Not all patients received further imaging to
assess repair integrity and this was a single-centre
study with all procedures performed by a single surgeon.
Our findings indicate that the LARS repair can
result in significant symptomatic and functional improvement in active, symptomatic patients with
massive tears of the rotator cuff.
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