
Arthroscopic treatment options for irreparable rotator cuff 
tears of the shoulder

Cameron M Anley, Samuel KL Chan, Martyn Snow

Cameron M Anley, Samuel KL Chan, Martyn Snow, Arthros-
copy Division, The Royal Orthopaedic Hospital, Birmingham 
B31 2AP, United Kingdom
Author contributions: Anley CM designed and contributed to 
all the subsections and responsible for revisions and submission; 
Chan SKL contributed to the design all the subsections of the pa-
per and reviewed the paper prior to submission; Snow M (senior 
author) contributed to the overall design and each section, final 
editing prior to submission.
Correspondence to: Cameron M Anley, MBChB, FCS (Ortho) 
SA, Arthroscopy Division, The Royal Orthopaedic Hospital, 
Bristol Road South, Birmingham B31 2AP, 
United Kingdom. cam_anley@yahoo.com
Telephone: +44-121-6854000  Fax: +44-121-6854213
Received: December 29, 2013  Revised: May 9, 2014
Accepted: June 10, 2014 
Published online: November 18, 2014 

Abstract
The management of patients with irreparable rotator 
cuff tears remains a challenge for orthopaedic surgeons 
with the final treatment option in many algorithms be-
ing either a reverse shoulder arthroplasty or a tendon 
transfer. The long term results of these procedures are 
however still widely debated, especially in younger pa-
tients. A variety of arthroscopic treatment options have 
been proposed for patients with an irreparable rotator 
cuff tear without the presence of arthritis of the gle-
nohumeral joint. These include a simple debridement 
with or without a biceps tenotomy, partial rotator cuff 
repair with or without an interval slide, tuberplasty, 
graft interposition of the rotator cuff, suprascapular 
nerve ablation, superior capsule reconstruction and in-
sertion of a biodegradable spacer (Inspace) to depress 
the humeral head. These options should be considered 
as part of the treatment algorithm in patients with an 
irreparable rotator cuff and could be used as either as 
an interim procedure, delaying the need for more inva-
sive surgery in the physiologically young and active, or 
as potential definitive procedures in the medically unfit. 

The aim of this review is to highlight and summarise 
arthroscopic procedures and the results thereof cur-
rently utilised in the management of these challenging 
patients.
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Core tip: This paper reviews the current literature and 
available techniques to arthroscopically address ir-
reparable rotate cuff tears. It includes all historic and 
recent innovative methods to address this difficult and 
challenging clinical problem. Readers of this article will 
be in a position to make an informed decision as to the 
most appropriate treatment for their patients based on 
the most up to date literature.
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INTRODUCTION
The management of  patients with irreparable rotator 
cuff  tears (IRCT) without the presence of  arthritis re-
mains a challenge for orthopaedic surgeons. Currently, 
the reverse shoulder arthroplasty is advocated for pa-
tients with[1-3] and more recently without[4,5] glenohumeral 
arthritis in the presence of  an IRCT. Although early to 
midterm results are promising, the long term results are 
still questioned[1] as highlighted by a recent paper review-
ing the satisfaction in patients under 60 years of  age[2]. 
In addition the complication rate varies from 4.3% to 50 
%[3,6] with a revision rate of  10%[6]. The subsequent treat-
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ment options in a failed reverse shoulder arthroplasty are 
complex and limited. An alternative in younger patients 
with an IRCT without arthritis is a tendon transfer[7]. Al-
though Gerber et al[8] have recently presented promising 
long term results (> 10 years) the overall outcome is still 
variable with unpredictable results[7].

It is important to differentiate between massive and 
irreparable rotator cuff  tears, as not all massive tears 
are irreparable[7]. By definition, massive tears have been 
described as > 5 cm[7,9] and tears involving two or more 
tendons[10]. An IRCT, as the name suggests, is any RCT 
which cannot be repaired back to the rotator cuff  foot-
print on the greater tuberosity of  the humerus or as Ger-
ber et al[1] suggested, any repair that is successful but will 
almost certainly be associated with structural failure[1]. 
Reparability is influenced by a variety of  factors and the 
exact incidence of  IRCT is unknown[7]. Warner suggested 
that it may be as high as 30% in a dedicated shoulder 
practice[11], while other studies have quoted an incidence 
of  6.5%-22.4%[12-14].

Although the final decision on reparability of  the 
rotator cuff  is made intraoperatively, various symptoms, 
signs and radiology findings may suggests irreparability 
prior to surgery allowing for appropriate preoperative 
planning. Classically patients will present with pain and 
disability, these symptoms however do not correlate di-
rectly with the size or reparability of  the tear. Clinical signs 
which suggest that a repair is unlikely to be successful 
include static anterosuperior subluxation and associated 
pseudoparalysis on anterior elevation[1]. Tears associated 
with dynamic anterosuperior subluxation of  the humerus 
upon resisted abduction[1], a lag sign and a positive Horn-
blowers sign[15,16] are also poor prognostic signs.

Superior migration of  the humerus, with an acro-
miohumeral interval of  < 7 mm on a standard anterior-
posterior shoulder radiograph, is highly suggestive that a 
repair may fail[1,17]. Superior migration can be accentuated 
by taking the radiograph with the arm in slight abduction 
due to pull of  the deltoid muscle overriding the deficient 
force coupling of  the incompetent rotator cuff[7]. The 
amount of  tendon retraction and fatty infiltration can 
be assessed on ultrasound[7,18], Computed tomography 
(CT)[1,7] and/or magnetic resonance imaging (MRI)[1,7]. 
Grade 3 and 4 fatty infiltration according to the Goutal-
lier is commonly considered irreparable[1,19], although 
Burkhart has disputed this is a recent study[20].

Once a rotator cuff  is deemed irreparable, a variety 
of  arthroscopic treatment options have been proposed to 
reduce pain and improve function in patients with IRCT. 
These options should be considered as part of  the treat-
ment algorithm and include simple debridement with or 
without a tenotomy, partial rotator cuff  repair with or 
without interval slide, tuberplasty, graft interposition of  
the rotator cuff, suprascapular nerve ablation, superior 
capsule reconstruction and insertion of  a biodegrad-
able spacer (Inspace). Although these procedures vary in 
terms of  outcome and operating time, they are generally 
considered less invasive with a lower complication rate 
compared to tendon transfers and reverse arthroplasty. 

This paper reviews the current literature and available 
techniques to arthroscopically address irreparable rotate 
cuff  tears. It includes all historic and recent innovative 
methods to address this difficult and challenging clinical 
problem. 

DEBRIDEMENT WITH OR WITHOUT 
BICEPS TENOTOMY
A debridement of  the rotator cuff  and subacromial 
decompression was first proposed by Rockwood et al[21] 
in 1995 as a treatment option for patients with an ir-
reparable rotator cuff  tear. In this study, 50 patients (53 
shoulders) where followed up at an average of  6.5 years, 
with 83% of  patients having a satisfactory outcome with 
a significant decrease in pain. The average active elevation 
improved from an average of  105° to 140°[21]. Further to 
this study, Kempf  et al[22] showed a significant improve-
ment in pain following a biceps tenotomy in a trial in-
volving 210 patients. Although a variety of  studies have 
shown that this remains a viable option in the elderly and 
low demand patient, it does not slow the progression of  
osteoarthritis[1].

PARTIAL ROTATOR CUFF REPAIR 
In 1993, Burkhart et al[23] first introduced the biomechani-
cal concept of  the “suspension bridge” in the rotator 
cuff. This theory evolved into the functional rotator cuff  
and provided a rationale for partial repair of  the rotator 
cuff. This involves the restoration of  the cables involved 
in force transmission as well as force couples around the 
shoulder. The rotator cables have been defined anatomi-
cally at the level of  the biceps tendon above supraspina-
tus anteriorly and the lower border of  infraspinatus pos-
teriorly. Most irreparable tears have a degree of  extension 
anteriorly or posteriorly, which also affect the transverse 
couples. The importance of  addressing the imbalance 
between the transverse couples (consisting of  subscapu-
laris and infraspinatus-teres minor complex) has been 
stressed. Repair must include all of  subscapularis as well 
as the inferior half  of  infraspinatus as a minimum. This 
restores the transverse force couples and allows a stable 
fulcrum for normal shoulder kinematics. Burkhart et al[24] 
also warned against subscapularis tendon transposition to 
cover the residual defect as it alters the centroid (line of  
action) so that it lies above the centre of  rotation and de-
stroys the coronal plane force couple between subscapu-
laris and deltoid, thus contributing to superior migration 
of  the humeral head. In the context of  the irreparable 
rotator cuff  tear, it was felt that these tears could be par-
tially repaired to fulfil the above criteria and hence, im-
prove function[25].

Suitable patients include those who clinically have an 
imbalance in subscapularis and infraspinatus function 
and have difficulty with overhead function. Burkhart 
identified this cohort using lift-off  and resisted external 
rotation tests. There have been several studies assessing 
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the outcomes of  partial repair although initial studies were 
performed as open procedures. Burkhart’s original paper 
showed an improvement in various parameters including 
active elevation (improved from 59.6° to 150.4°), strength 
(0-5 scale) (improved from 2.1 to 4.4) and UCLA score 
(improved from 9.8 to 27.6). In his cohort of  14 patients, 
one patient had a poor result. Duralde et al[26] reported sim-
ilar outcomes to Burkhart in their retrospective study with 
statistically significant improvements in American Shoulder 
and Elbow (ASES) index, pain and active elevation.

Berth et al[27] have since described arthroscopic partial 
repair of  large and massive rotator cuff  tears. In their se-
ries, partial repair was compared to debridement[27]. Both 
treatment arms showed similar improvements although 
several studies suggest that the partial repair provides a 
longer lasting improvement when compared to debride-
ment alone[28]. It was noted that 52% had structurally 
failed when imaged using ultrasound at 24 mo, although 
this rate of  failure is similar to the current literature for 
cuff  repairs[29]. Therefore, partial repair represents a rea-
sonable option in this challenging subset of  patients by 
providing pain relief  and restoring function[25].

INTERVAL SLIDE 
Tauro[30] popularised the arthroscopic technique of  the 
interval slide after it was originally described by Bigliani 
as an open procedure[31]. This involves release of  the su-
praspinatus tendon from the rotator interval to improve 
mobility. Burkhart redefined this as the anterior interval 
slide and described a second interval slide between the 
supraspinatus and the infraspinatus tendon as the pos-
terior interval slide[32]. These techniques allowed isolated 
mobilisation of  the supraspinatus tendon laterally to its 
bony footprint and subsequent repair.

Lo et al[32] showed statistically significant improvements 
in mean pain scores (from 2.1 to 8.7), forward elevation 
(108.9 to 146.1), mean strength (2.2 to 3.6) and UCLA 
score (10.0 to 28.3). Numerous studies have corroborated 
the results of  arthroscopic interval slide repairs[33-35]. The 
advantages of  this technique are thought to be a more 
anatomical and reliable repair. However, studies compar-
ing the results of  partial repair with interval slide and 
found no significant difference in outcomes[34,35].

Concerns regarding this technique include devascular-
isation of  the supraspinatus tendon and defunctioning of  
an already impaired muscle tendon unit from the interval 
slide[34]. Despite these concerns, Iagulli only had one re-
tear secondary to trauma. This underwent revision repair 
with a fair result[34]. Although, Kim et al[35] found that 91% 
of  complete repairs had re-tears, this did not clinically 
correlate with outcomes in terms of  pain or function.

TUBEROPLASTY
The concept of  tuberoplasty is to create an acromiohum-
eral articulation; it was first introduced by Fenlin et al[36] 
as an open procedure in 2002. The goal is to contour and 
reshape the greater tuberosity to create a smooth and 

congruent articulation between the greater tuberosity of  
the humerus and the under surface of  the acromion. The 
initial study[36] in 2002 included 20 patients at an average 
age of  63 years (44-82 years), with a mean follow-up of  
27 mo (7-58 mos). Overall the average UCLA scores im-
proved from 9.3 to 27.7, with 95% satisfactory results (12 
excellent, 6 good and 1 fair) and only one poor result.

Inevitably, an arthroscopic approach to this procedure 
was presented by Scheibel et al[37] in 2004, who described 
the reversed arthroscopic subacromial decompression. 
This study presented the results in 23 patients with an av-
erage age of  69 years (range 60-81) at a mean follow-up 
of  40 mo (range 20-58). One patient who underwent re-
vision surgery at 6 mo was excluded. The mean weighted 
Constant score improved significantly (P < 0.001) from 
65.9% to 90.6%, with significant improvements in pain, 
range of  motion and activities of  daily living. Although 
there was progression of  osteoarthritis by 1 grade in the 
majority of  patients, this was not reflected in the eventual 
outcome with 14 excellent, 5 good, 2 satisfactory and 1 
poor results according to the Constant score.

Subsequently, two studies have been published con-
firming the benefits of  an arthroscopic tuberoplasty 
with[38] and without acromioplasty[39] as a treatment option 
in patients with irreparable rotator cuff  tears. Verhelst et 
al[38] followed up 34 shoulders (33 patients) with an aver-
age age of  69.6 years at 38 mo (21-52), while Lee et al[39] 
reported on 32 patients with an average age of  62.5 at 40 
mo (24-63). Both studies showed a significant improve-
ment in range of  motion and decrease in pain following 
surgery with 84.4% and 81% patients reporting excellent 
or good results. While there was no significance dif-
ference in the improvement related to gender, age and 
preoperatively range of  motion, poor outcomes where 
attributed to increased preoperative pain, patients with 
pseudoparalysis[38] and a disruption of  the inferior scapu-
lohumeral line[39].

The importance of  maintaining the coracoacromial 
arch as a passive stabiliser to anterior and superior sub-
luxation of  the proximal humerus was highlighted in all 
4 studies. These studies concluded that this remains an 
excellent treatment option in patients with an irreparable 
rotor cuff  tear.

GRAFT INTERPOSITION
The first reported use of  a graft interposition in IRCT is 
by Neviaser et al[40] in 1978, who used freeze-dried rota-
tor cuff  allograft to restore the continuity between the 
retracted irreparable rotator cuff  tendon and the greater 
tuberosity in 16 patients. Although a standardised scoring 
system was not used, 13 of  the 16 patients reported good 
to excellent results with all having pain relief  at an aver-
age of  20 mo follow-up. These results where however 
contradicted a decade later by Nasca[41] in his report on 7 
patients with a similar technique. Only 2 had reasonable 
function although 5 had pain relief  following the surgery 
and the authors concluded that freeze dried allografts 
do not appear to be of  significant value in patients with 

559 November 18, 2014|Volume 5|Issue 5|WJO|www.wjgnet.com

Anley CM et al . Treatment of irreparable rotator cuff tears



560 November 18, 2014|Volume 5|Issue 5|WJO|www.wjgnet.com

SUPRASCAPULAR NERVE ABLATION
The suprascapular nerve is derived from the upper trunk 
of  the brachial plexus and is a mixed motor and sensory 
nerve. It provides the main sensory innervation to the 
posterior shoulder joint capsule, acromioclavicular joint, 
subacromial bursa, coracoclavicular and coracohumeral 
ligament[58]. Blockade of  the suprascapular nerve has been 
shown to improve chronic pain in numerous studies[59].

In the irreparable rotator cuff, suprascapular nerve 
ablation is a salvage procedure. The main indication is in 
poor surgical candidates with significant medical co-mor-
bidities and/or poor glenoid bone stock and end-stage 
rotator cuff  arthropathy.  Patients are often considered 
for nerve ablation after conservative therapies have been 
exhausted[60]. Different techniques have been described 
including percutaneous SSN pulsed radiofrequency and 
arthroscopic SSN neurectomy[61].

Pulsed radiofrequency techniques were originally 
described in the treatment of  chronic back pain[62]. It is 
thought to be a non-destructive modality and works by 
delivering an electrical field to neural tissue rather than 
thermal coagulation[63]. The theoretical advantage is that it 
affects the smaller, pain fibres more than the larger motor 
fibres, thus preserving any residual motor function. Since 
its inception, pulsed radiofrequency has been applied to a 
wider range of  clinical conditions including its use on the 
suprascapular nerve as a percutaneous technique[64].

Shah et al[65] first described this technique in a case 
report of  a polytrauma patient with post-traumatic os-
teoarthritis, who had gained temporary pain relief  after 
a suprascapular nerve block. The patient subsequently 
underwent four cycles of  pulsed radiofrequency to the 
suprascapular nerve over 16 mo, with an improvement 
in numerical rating scale (NRS-11) score from 7-8 to 2-3. 
The duration of  pain relief  varied from 12-18 wk[65].

Kane et al[60] showed that pulsed radiofrequency to 
the suprascapular nerve in a cohort of  twelve patients 
with painful cuff  tear arthropathy resulted in a significant 
improvement in Constant, Oxford and Visual Analogue 
scores at three months. However, it was felt that efficacy 
of  the treatment was wearing off  by the six month end 
point in up to 50% of  the patients[60].

Nizlan et al[66] described an arthroscopic SSN neurec-
tomy technique in patients who were poor surgical can-
didates for shoulder arthroplasty with significant chronic 
pain. 75% of  patients reported good to excellent pain 
relief  and 80% noted an improvement in quality of  life 
in this cohort. However, no assessment or comment was 
made with regard to outcomes due to loss of  residual in-
fraspinatus function[66].

ARTHROSCOPIC SUPERIOR CAPSULE 
RECONSTRUCTION
The superior capsule of  the glenohumeral joint lies on 
the inferior surface of  the supraspinatus and infraspinatus 
tendons and in conjunction with the rotator cuff  plays a 
role in providing superior stability to the joint[67]. Rotator 

chronic massive rotator cuff  tears[41]. 
A variety of  biological and synthetic interposition 

grafts have been suggested. Biological grafts used include 
allografts such as freeze dried rotator cuff[41,42], quadriceps 
tendon[12], patellar tendon[12] achilles tendon[12], dermal 
matrix (Graftjacket)[12,42-46], tensor fascia lata[47] and au-
tografts such as the biceps tendon[48,49] and tensor fascia 
lata[50] . Xenografts have also been used for interposition 
and include porcine dermal collagen[51,52] and porcine 
small intestinal submucosa[53]. A variety of  synthetic 
grafts have been researched including Polyester ligament 
(Dacron)[54], Gore-Tex soft tissue patch[13], Mersilene 
mesh[55], Teflon felt[14] and Carbon fibre patches[56]. 

In 2008, the Snyder group were the first to present 
results of  an arthroscopic interposition technique us-
ing Human dermal allograft (Graftjacket)[42]. Graftjacket 
is currently only registered for augmentation of  rota-
tor cuff  repairs and not interposition grafting to bridge 
gaps[44,57]. Despite this many of  the studies on interposi-
tion have used Graftjacket as a graft. The choice of  graft 
is influenced by a variety of  factors including mechanical 
properties, host response and potential for ingrowth.

The mechanical properties of  biological allografts 
have been shown to be inferior to both autografts and 
synthetic grafts[57]. With regards to host response, xeno-
grafts appear to induce the most significant hypersensitiv-
ity, thought to be related to the galactose-a (1,3)-galactose 
(a-Gal) terminal disaccharide[57]. Although it appears to 
be low, more work is required to assess the host response 
to synthetic grafts. An important factor in the longevity 
and strength of  a graft is the amount of  ingrowth. This is 
thought to be influenced by the surface topography and 
porosity of  the graft and been shown to be favourable in 
biological grafts, due to type 1 collagen, when compared 
to synthetic grafts.

The majority of  the studies published on interposi-
tion grafting were performed via an open or mini open 
approach, a study[49] which included patients with both 
open and arthroscopic surgery showed there was no 
difference in outcome between the two approaches. 
Although Moore et al[12] questioned the use of  allograft 
interposition based on a high failure rate on MRI and 
results equivocal to a simple debridement, the major-
ity of  studies reporting the use of  graft interposition as 
a treatment option for IRCT support their use with a 
statistically significant decrease in pain, improvement in 
subjective scores and improvement in Range of  Motion 
(Tables 1-4). 

Only one randomised prospective study[50] has com-
pared interposition (done with autograft tensor fascia 
lata) and partial repair in irreparable rotator cuff  tears. 
This randomised trial included 48 patients in two groups 
of  similar demographics and tear patterns. Although 
there was a significant improvement in clinical outcomes 
in both groups, there were significantly less retears of  the 
infraspinatus muscles in the patchgraft group (8.3% vs 
41.7%)[50] . In addition, shoulders with retears of  the ISP 
had significantly inferior clinical outcomes when com-
pared to those without retears (P < 0.001). 
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cuff  tears are therefore associated with a defect of  the 
superior capsule. Mihata et al[67,68] recently described an ar-
throscopic technique to reconstruct the superior capsule 
in patients with an irreparable rotator cuff  tear in order 
to prevent superior migration of  the humeral head with 
associated impingement. 

Although this procedure is presented as an ar-
throscopic technique, it can be performed via open sur-
gery if  preferred by the surgeon. After an acromioplasty 
to avoid abrasion of  the graft, a partial repair of  infraspi-
natus and a repair of  the subscapularis should be under-
taken. The reconstruction of  the capsule is undertaken 
with a tensor fascia lata autograft, with thick (doubled or 
tripled to size of  6-8 mm) and large grafts being better. 
The graft is attached laterally to the greater tuberosity 
by using a double row anchor technique and medially to 
superior aspect of  the glenoid. The graft is then sutured 

to the residual infraspinatus posteriorly and if  required 
to the subscapularis or subscaularis tendon anteriorly 
with side to side sutures. This is thought to restore the 
force coupling of  the joint. Attention should be paid to 
the correct tension of  the anterior sutures to prevent 
contractures. If  the medial, lateral and posterior is satis-
factory, the anterior suture is not necessary. Postoperative 
rehabilitation is required for 6-12 mo[68].

In order to assess the superior stability provided by 
the Arthroscopic Superior Capsule Reconstruction the 
authors undertook a cadaver study[67] which concluded 
that superior capsular reconstruction completely restored 
superior stability and thus prevented impingement, while 
interposition patch grafting to the torn tendon only par-
tially restored stability allowing impingement of  the inter-
position[67].

A clinical trial published by the same authors[68], a to-

  Study and graft Number Ave age 
(yr)

F/U
(mo)

Outcome score 
Pre/post/P  value

ROM
Pre/post/P  value

Conclusion

  Neviaser et al[40]

  Freeze dried rotator 
  cuff

16 58 20 13/16 excellent results
Criteria used:

Nocturnal pain
Degree of abduction

> 160:6
120-160:3
90-120:5
< 90:2

Average: 122.5

In our patients there has been no sign that 
the grafts were rejected and the goals of the 
procedure to improve motion and to relieve 

pain usually were attained

  Nasca et al[41]

  Freeze dried rotator 
  cuff

  7 62 42 Good 2, fair 2, poor 3 FF: 78/90
Abd: 69.2/84

Freeze dried rotator cuff allografts do not 
appear to be of significant value in the surgical 

management of chronic massive rotator cuff 
tears

  Venouziou et al[43]

  HDA
14   54.6   30.2 ASES: 

23.8/72.3/P = 0.001
FF: 73.6/129.3/P = 0.002

ABD: 67.5/117.9/P = 0.002
ER: 7.9/ 43.2/P = 0.001

The ROM and the functional outcome were all 
improved in the patients with less than 2 cm 

tendon gap. In the case of larger tendon defects 
the outcome is unpredictable

  Moore et al[12]

  26 Patellar 
  5 Achilles 
  1 Quadriceps

32    59.1     31.3 UCLA: 
12.1/26.1/P < 0.001

Excellent 3, good 12, fair 
8, poor 5

Active FF UCLA:
3/3.8/P < 0.17

Resisted FF UCLA:
2.9/3.7/P < 0.002

15/15 showed failure on MRI. Allograft 
reconstruction for massive, irreparable rotator 

cuff tears is not recommended

  Bond et al[42]

  HDA
16   54.4    28.8 UCLA:

18.4/30.4/P = 0.0001
Excellent 4, good 9, Fair 

3, Poor 0
53.8/84/P = 0.0001

FF: 106/142/P = 0.0001
ER: 43/47.2/NR

Our study supports the hypothesis that GJA is 
a viable treatment option for surgical salvage 

in select cases of symptomatic massive, 
irreparable rotator cuff pathology

  Gupta et al[44]

  HDA
24 63 36 ASES:

66.6/88.7/P = 0.003
SF-12: 

48.8/56.8/P = 0.03

FF: 111.7/157.3/P = 0.0002
ABD: 105/151.7/P = 0.0001

ER: 46.2/65.1/P = 0.001

Human dermal interposition repair of 
massive rotator cuff tears through a mini-
open approach is a reproducible technique 

that leads to significant improvement in pain, 
ROM, strength and subjective scores

  Wong et al[45] 
  HDA (Extreme)

45   53.6 24 min UCLA:
18.4/27.5/P < 0.001

ASES:
84.1 (post)

Arthroscopic rotator cuff reconstruction with 
GraftJacket (Human dermal allograft) is safe 

and is associated with high patient satisfaction, 
without the morbidity of tendon transfer or 

arthroplasty
  Ito et al[47]

  Allograft fascia lata
  9    62.8 35 JOA: 

47.9/91.7/P = 0.0059
FF: 84.4/159.6/P < 0.005

ADB: 62.2/163.3/P < 0.005
ER: 43.9/41.7/NR

Patch Grafts are considered to have the 
advantages of achieving anatomical repair 
with minimal restriction of range of motion 

and minimal occurrence of re-tearing
  Modi el al[46]

  HDA
61   62.6 42 OSS:

26/42/P = 0.001
FF: 97/160/P = 0.001

ABD: 90/155/P = 0.001
ER: 42/60/0.04

GraftJacket allograft regenerative tissue matrix 
provides a very good option for bridging 

irreparable rotator cuff tears in the short to 
medium term

Table 1  Results of allograft interposition

HDA: Human Dermal allograft; FF: Forward flexion; Abd: Abduction; ER: External rotation; UCLA: University of California-Los Angeles; ASES: American 
Shoulder and Elbow Surgeon evaluation form; JOA: Japanese Orthopaedic Association; OSS: Oxford shoulder score.
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in an attempt to restore the shoulder biomechanics by 
reducing subacromial friction through lowering the hu-
meral head during abduction[69]. The spacer is made of  a 
copolymer poly-L-lactide-co-ɛ-capro-lactone which bio-
degrades over 12 mo, during which stage the force cou-
pling should return and allow for long term improvement 
in the glenohumeral joint movement. 

The insertion method is reported to be simple, safe 
and reproducible[69]. After a standard arthroscopy includ-
ing debridement and bursectomy, the rotator cuff  is 
assessed for reparability. Once deemed irreparable, the 
correct size is selected by the measuring between the 
lateral border of  the acromion and superior rim of  the 
glenoid rim. The rolled up spacer is inserted through 
a lateral portal and inflated with saline to fill the sub-
acromion space. The shoulder is then taken though a full 
range of  motion to ensure stability. The InSpace system 
can be used in patients with tears of  SST, IS although it 
is preferable for Subscapularis to be intact or repaired. 
Contraindications include arthritis, allergies to the device 
materials and active infections. Potential complications 
include foreign body response, local irritation or inflam-
mation, tissue necrosis and device displacement. 

Senekovic et al[70] published their early results of  20 

tal of  23 patients (24 shoulders) with irreparable rotator 
cuff  repair where reviewed between 24 and 51 mo (av-
erage 34.1) following an arthroscopic superior capsular 
repair. The average age of  the patients was 65.1 years. Pa-
tients demonstrated a significant improvement in clinical 
scores, ASES 23.5 to 92.1 (P < 0.0001) and range of  mo-
tion, elevation 84° to 148° (P < 0.001) and external rota-
tion 26° to 40° (P < 0.01). Radiographically the acromio-
humeral distance increased significantly from 4.6 mm to 
8.7 mm (P < 0.0001) postoperatively, with no progression 
of  osteoarthritis of  the glenohumeral joint. A postopera-
tive MRI scan confirmed that 20 patients (83.3%) had an 
intact graft, with no progression of  muscle atrophy. The 
authors surmised that the reconstruction of  the superior 
capsule restored the force coupling due to suturing the 
graft to the infraspinatus posteriorly and the residual su-
praspinatus or subscapularis anteriorly (Figure 1). 

BIODEGRADABLE SPACER 
The most recent treatment modality proposed for an ir-
reparable rotator cuff  tear is the InSpace system[69]. This 
device is a biodegradable spacer (balloon shape) which is 
implanted between the acromion and the humeral head 

  Study and graft Number Ave age 
(yr)

F/U
(mo)

Outcome Score 
Pre/post/P  value

ROM
Pre/post/P  value

Conclusion

  Mori et al[50]

  Tensor fascia
24   65.9 35.5 ASES: 

40.8/94.1/P < 0.001
Constant: 

37.4/81.1/P < 0.001

FF: 114/160.8
ER: 27.9/46

The patch graft procedure showed an 8.3% retear rate 
for the repaired ISP with improved clinical scores and 

recovery of muscle strength

  Sano et al[48]

  Biceps
14 64 28 JOA: 

13.1/22.9/P = 0.0019
Active elevation 

69/149/P = 0.0010
LHB tendon patch grafting provided significant 

improvement in both the active elevation angle and 
for the JOA score. The LHB tendon patch grafting 
seems to be one of the useful options for surgical 
treatment of irreparable massive rotator cuff tears

  Rhee et al[49]

  Biceps
31

15 open
16 arthro

61 32 Constant 
48.4/81.8/P < 0.001

UCLA
12.5/31.1/P < 0.001

FF: 124/162/P < 0.001
ABD: 134/168/P < 0.001

ER: 38/47/P = 0.46

An augmentation technique using the tenotomised 
biceps as a potential graft for rotator cuff tears is 

particularly useful in bridging the gap in immobile 
massive rotator cuff tears with posterior defects and 

retraction. Differences in postoperative clinical results 
between the open and arthroscopic groups were not 

statistically significant

Table 2  Results of autograft interposition

FF: Forward flexion; Abd: Abduction; ER: External rotation; UCLA: UCLA: University of California-Los Angeles; ASES: American shoulder and elbow sur-
geon evaluation form; JOA: Japanese orthopaedic association.

  Study Number Ave age (yr) F/U
(mo)

Outcome score 
Pre/post/P  value

ROM
Pre/post/P  value

Conclusion

  Badhe et al[51]

  PDC (Permacol)
10 65.7 54 Constant:

42/62/P = 0.0004
Post-operative:
Active abd: 89
Passive abd: 98

Porcine dermal collagen is effective as an augmentation 
graft in the treatment of chronic extensive rotator cuff 
tears, providing excellent pain relief with a moderate 
improvement in active ranges of motion and strength

  Soler et al[52]

  PDC (Permacol)
4 76 Reduced range and 

strength, increased pain
Mean active ER: 50

Not recorded
While the use of porcine dermal collagen (Permacol) has 

many obvious advantages, we do not advocate using it to 
bridge irreparable defects

Table 3  Results of Xenograft interposition

PDC: Porcine dermal collagen; FF: Forward flexion; Abd: Abduction; ER: External rotation.
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patients treated with the InSpace system. The average age 
in this cohort was 70.5 years (range 54-85 years) and the 
follow up period was 34.7 mo (range 4-95 mo). The aver-
age total Constant score increased from 33.4 to 65.4 points, 
with a statistically significant improvement in all aspects 

of  the constant score. Although improvement in power 
became evident at 18 mo the improvement in shoulder 
function was sustained at 3 years. Once again, prospective 
randomised trials and longer follow up is required in order 
to confirm promising early results (Figures 2 and 3).

CONCLUSION
The management of  patients with an irreparable rotator 
cuff  tear remains a challenge. A variety of  less invasive 
arthroscopic techniques have been presented in the lit-
erature, the majority of  which have reported satisfactory 
results. These treatments can be considered as a potential 
therapy with a decision as to which one based on a thor-
ough clinical assessment, an individual’s requirements and 
co-morbidities.
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