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Current concepts in the management

of irreparable rotator cuft tears

Review IS

Irreparable rotator cuff tears can be painful and cause significant limitation of shoulder function. Treatment
protocols have been proposed but there is no current gold standard for their management. This article
summarizes the evidence for current practice in their treatment.

rreparable rotator cuff tears (Figure I) can be a

source of significant pain and can result in marked

limitation of shoulder function. Once the rotator cuff

tear occurs, there is usually continuous progression

over time, resulting in tendon retraction and fatty
infileration of the associated muscle. One theory which
has been proposed to explain the pathophysiology of
fatty infiltration is loss of muscle tension, which may
alter tendon physiology and increase susceptibility
to pathological changes that induce fatty infiltration
(Chaudhury et al, 2012). Treatment options for such tears
are limited (Bigliani et al, 1992; Adamson and Tibone,
1993; Gazielly et al, 1994) and a high rate of re-rupture
(up to 40%) is likely following surgical repairs of large
and massive rotator cuff tears (Miller et al, 2011; Kim et
al, 2014; Le et al, 2014).

Several factors affect the outcome of a tendon repair
including the patient’s age (Hattrup and Ariz, 1995), the
size and chronicity of the tear, degree of muscle atrophy
and the tension applied during the repair (Burkhart et
al, 1997; Romeo et al, 1999; Gimbel et al, 2007; Cho
and Rhee, 2009; Kim et al, 2014; Le et al, 2014). In the
presence of these factors, there is a high probability that
the tendons will not heal even if mobilization and repair is
technically feasible. Current options to treat an irreparable
rotator cuff tear include physical therapy, arthroscopic
debridement, biceps tenotomy, muscle transfers, patch

repair and shoulder arthroplasty.

Physical therapy

Physical therapy has been considered an important
treatment option for irreparable rotator cuff tears. In
shoulders where there is no anterosuperior escape, the
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first line of treatment should be physical therapy with or
without the use of steroid injections. Various approaches
have been used.

A multimodal approach

A multimodal physical therapy programme incorporating
patient education and patient postural exercises linked
with muscle strengthening and stretching, targeted
muscle recruitment and improved proprioception has
been demonstrated to have positive results (Ainsworth,

20006).

Anterior deltoid rehabilitation

Levy et al (2008) prospectively assessed 17 patients who
had been clinically and radiologically diagnosed with
irreparable rotator cuff tears. They underwent an anterior

Figure 1. Posterolateral view showing a massive right shoulder
rotator cuff tear of the infraspinatus and supraspinatus
muscles and tendons.
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deltoid training programme. By 9 months the Constant
scores and forward flexion improved, and in 90% of
patients the effect of recruiting the anterior deltoid for
shoulder stabilization was sufficient to improve pain and
function.

Long-term studies of patients with irreparable rotator
cuff tears treated conservatively have shown progression
of gleno-humeral arthritis, an increase in the size of the
tendon tear and fatty infiltration, but many patients
were able to maintain satisfactory shoulder function.
This treatment option was chosen in patients with low
functional demand, mild to moderate symptoms and where
surgical intervention was refused (Zingg et al, 2007).

Arthroscopic procedures

Arthroscopic procedures have the potential to provide
effective symptom control by eliminating various pain
generators, but they have little effect on improvement in
strength. These procedures include simple debridement,
partial repair, biceps tenotomy or tenodesis.

Arthroscopic debridement

The outcomes of arthroscopic debridement have been
looked at in several studies. Significant pain relief has
been reported in the short term (Gartsman, 1997) but
with worsening results over a period of 1-3years (Zvijac
et al, 1994). However, favourable results in terms of pain
relief and improvement in shoulder function can be
achieved with multi-modal treatment where arthroscopic
debridement is combined with an anterior deltoid training
programme (Rockwood et al, 1995).

The long head of biceps

The long head of biceps is thought to be of limited benefit
in terms of function and may be a source of pain generation.
Walch et al (2005) demonstrated an improvement in
functional outcomes and improvement in pain scores
following biceps tenotomy.

Partial repair of the rotator cuff

Partial repair has been advocated in patients where
arthroscopic evaluation has deemed the remaining tendon
to be of good quality. Partially repairing the tendon aims to
recreate the stable fulcrum of the glenohumeral joint and
achieve improved function. If the tendon can be partially
repaired using the technique of margin convergence, the
biomechanical balance of the shoulder can be restored
(Burkhart et al, 1996). However, care should be taken not
to overload the tension on the tendon repair as this can
cause early failure (Burkhart et al, 1997).

Clinical consideration of the suprascapular nerve

The role of the suprascapular nerve in the pain and
weakness associated with irreparable rotator cuff tears
remains unclear. Retracted rotator cuff tears can cause
tension on the nerve causing neuropathy. Studies have
suggested that partial repair of these tears could improve

pain and weakness with recovery of the suprascapular
nerve demonstrated on nerve conduction studies (Vad et
al, 2003; Mallon et al, 2006; Costouros et al, 2007). If
patients with irreparable rotator cuff tears are symptomatic
but decline surgical intervention, suprascapular nerve
blocks using steroid and bupivacaine can be temporarily
effective in reducing pain and improving their range of
motion. These injections can be performed in an outpatient
setting (Vecchio et al, 1993).

Muscle transfers

Latissimus dorsi transfer

In high demand patients presenting with irreparable rotator
cuff tears where the chief complaint is of weakness there
may be some benefit from a latissimus dorsi transfer. If the
subscapularis muscle is intact and there is an irreparable
posterosuperior rotator cuff tear, latissimus dorsi transfer
can help improve external rotation and to some degree
elevation (Gerber et al, 1988; Gerber, 1992; Aoki et al,
1996; Miniaci and MacLeod, 1999).

Pectoralis major transfer

Conversely, for isolated irreparable subscapularis tears a
pectoralis major tendon transfer can help patients regain
internal rotation of the shoulder. This procedure may
not work as well where there is a ipsilateral irreparable
supraspinatus tear (Jost et al, 2003). The procedure
can also be used as a viable option for patients with
anteroposterior subluxation as a result of rotator cuff
insufficiency producing better functional outcome and
improved humeral head containment (Galatz et al,

2003).

Arthroplasty

Reverse total shoulder arthoplasty

Pseudo paralysis of the shoulder, i.e. inability to abduct
the arm, is commonly noted in patients with irreparable
rotator cuff tears. Reverse total shoulder arthroplasty
(Figure 2) is a reliable procedure to improve elevation
of the arm, producing an improvement in pain, better
postoperative outcome scores, and better mobility and
strength (Wall et al, 2007). Other studies have reinforced
the overall conclusion that there is usually an improvement
in pain, more than 50° of improvement in elevation and
higher functional outcome scores following reverse total
shoulder arthroplasty (Frankle et al, 2005; Werner et al,
2005; Boileau et al, 20006).

Hemiarthroplasty

Previously, shoulder hemiarthroplasty was common
practice for a non-pseudoparalytic rotator cuff deficient
shoulder (albeit with an intact subscapularis tendon) and
was reserved for patients with low demands and functional
goals (Bedi et al, 2010). An earlier study conducted
by Williams and Rockwood (1996) concluded that
hemiarthroplasty in a shoulder with an irreparable rotator
cuff had inferior results when compared with patients

28

British Journal of Hospital Medicine, January 2017, Vol 78, No 1

© 2017 MA Healthcare Led



BRI R TSalhca s Library

with glenohumeral arthritis (the previously used term for
patients with rotator cuff arthropathy). There is evidence
for a decrease in pain scores following hemiarthroplasty
but no difference in the strength of shoulder abduction or
flexion (Sanchez-Sotelo et al, 2001).

Newer procedures

Patch usage

Advances in development of biological and synthetic
materials for use as scaffolds (Clark et al, 2012) have
led to these being considered as a treatment option for
irreparable rotator cuff tears. Cadaveric studies have
shown a possible benefit of these patches (McCarron et
al, 2012). Their lack of popularity may be attributed to
the relative recent advancements in this field and the lack
of evidence from large-scale trials. Human skin grafts
currently appear to be the favoured option rather than
synthetic patches.

Arthroscopic superior capsular reconstruction

The shoulder capsule is the main static stabilizer of the
glenohumeral joint. Ishihara et al (2014) looked at the
biomechanical contribution of the superior shoulder joint
capsule to passive stability of the glenohumeral joint. A
tear in the superior capsule significantly increased anterior
and inferior translations of the humeral head compared
with those with an intact capsule. Mihata et al (2013)
investigated the clinical and radiological outcomes
following arthroscopic superior capsule reconstruction for
symptomatic irreparable rotator cuff tears. Mean active
elevation and external rotation increased significantly
with no cases of progression of osteoarthritis or rotator

Figure 2. An anterior view of a reverse shoulder prosthesis.

KEY POINTS

Review IS

B Management of irreparable rotator cuff muscles can be challenging.
B A multimodal approach of patient education and physiotherapy with or without

surgical intervention is required.

W In high demand patients muscle transfers can be considered depending on the

integrity of the subscapularis tendon.

W In patients with no pseudoparalysis of the shoulder, arthroscopic debridement
with or without biceps tenotomy and partial repair can be considered.

W In patients with pseudoparalysis of the shoulder, reverse total shoulder

arthroplasty should be considered.

cuff muscle atrophy. In their series arthroscopic superior
capsule reconstruction restored glenohumeral stability
and function of the shoulder joint in irreparable rotator
cuff tears. However, these studies demonstrate only short-
term results in small series of patients. Further research is
needed to determine whether arthroscopic superior capsule
reconstruction is a reliable and useful alternative treatment
for irreparable rotator cuff tears.

Conclusions

Treatment strategies for the management of irreparable
rotator cuff tears should be multimodal as determining
the correct treatment option can be challenging. Khair
and Gulotta (2011) provide an excellent algorithm for
their management. All patients and especially those with
weak deltoids should receive a course of anterior deltoid
training. It is also important to ascertain whether the chief
complaint is pain or weakness and whether the shoulder
is pseudoparalytic or not. In patients with pain, a trial of
steroid injection or suprascapular nerve blocks can provide
temporary pain relief and a clinical assessment of shoulder
elevation can be made. If the patient has good elevation,
then arthroscopic procedures including debridement,
biceps tenotomy or tenodesis and partial repair could be
considered. Latissimus dorsi tendon or pectoralis major
muscle transfer can be discussed in patients with intact
or deficient subscapularis tendon respectively. Patients
with pseudoparalysis of the shoulder in the presence of
an irreparable rotator cuff tear should be treated with a
reverse total shoulder arthroplasty. The use of patches
and arthroscopic superior capsule reconstruction are
upcoming alternative treatment options and their use is
on the rise. BJHM
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