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MSAC Application 1711
Review of MBS items for subacromial decompression
Ratified
PICO Confirmation


Summary of PICO/PPICO criteria to define question(s) to be addressed in an Assessment Report to the Medical Services Advisory Committee (MSAC).
Two PICO Sets define two populations who may be considered for subacromial decompression.
It should be noted that the current and proposed MBS items are not explicit on the patient population. 
PASC discussed changes to simplify and clarify each PICO Set, particularly in refining the Population and Outcomes.
PASC discussed PICO Set 2 and the use of subacromial decompression as an adjunct to rotator cuff repair (e.g. 48909). PASC noted that current item numbers (e.g. 48906) are already inclusive of rotator cuff repair with or without subacromial decompression. Furthermore, the MBS Review Orthopaedic Clinical Committee Report considered different techniques of subacromial decompression including the excision of large bursa, acromioplasty and synovectomy to be inherent components of rotator cuff repair and should not be co-claimed. Thus, PASC questioned the usefulness of PICO Set 2 given that the separate clinical question of the incremental benefit of rotator cuff repair does not require further consideration. PASC advised that, subject to endorsement from the MSAC Executive, PICO Set 2 should be removed from this current assessment as the use or not of subacromial decompression as a part of rotator cuff surgery could be considered redundant in the context of an assessment of subacromial decompression.
Post PASC, the MSAC Executive at its 27 May meeting, endorsed the PASC advice to remove PICO Set 2. The MSAC Executive also advised that a review of rotator cuff repair (with/without subacromial decompression) may be endorsed when the results of the Australian Rotator Cuff trial are available (ANZCTR 2022). The PICO Set for subacromial decompression as a part of rotator cuff surgery previously included in the draft PICO confirmation can be found in Appendix D.
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	Description

	Population
	Adult patients with symptomatic subacromial shoulder impingement AND:
· Symptoms unresolved despite conservative therapy for 6 months;
AND excluding: 
· Patients who require rotator cuff repair AND;
· Patients with other pathologies of the shoulder e.g. glenohumeral joint osteoarthritis, acromioclavicular arthritis, labral tear including superior labral anterior-posterior (SLAP) tears, adhesive capsulitis/frozen shoulder, tendinopathy of the long head of the biceps, calcific tendinopathy, bicipital tendon disorders, neuropathy, shoulder fractures, shoulder instability/dislocation, malignancy, infection
Note, the current and proposed MBS items for subacromial decompression do not include population eligibility criteria.

	Intervention
	Any form of open or arthroscopic subacromial decompression of shoulder (i.e. standalone)
Inclusive of, if performed:
· Coraco-acromial ligament division (MBS items 48900, 48903, 48951, 489XX)
· Acromioplasty (48903, 48951, 489XX)
· Coplaning of the clavicle or excision of the acromioclavicular joint (48903, 489XX)
· Removal of calcium deposit (48900, 489XX)
· Excision of bursa (489XX)

	Comparator/s
	Continued conservative therapy (including pain relief, physiotherapy or other type of allied health or primary care)

	Outcomes
	Safety
· Adverse events 
· Infection
· Adhesive capsulitis
· Wasting or avulsion of the deltoid muscle
Efficacy/effectiveness
· Shoulder function specific scores (e.g. Constant Murley, Oxford Shoulder Score etc)
· Mean pain scores improvement (e.g. visual analogue scale (VAS) etc)
· Health-related quality of life 
· Failure of surgery or need for revision surgery
· Return to work or normal function
Healthcare resources
· Consultations in primary care, specialist or surgery
· Pain management medication
· Diagnostic tests
· Physiotherapy costs
· Consumables and implants for surgery
· Rehabilitation
· Indirect costs (work days lost)
Cost effectiveness (cost per life year gained, cost per quality-adjusted life year (QALY) gained, incremental cost-effectiveness ratio (ICER))
Total Australian Government healthcare costs
Patient-relevant costs (e.g. ongoing physiotherapy, pain relief, loss of time from work or other daily activities)

	Assessment questions
	· What is the comparative safety, effectiveness and cost effectiveness of subacromial decompression versus non-surgical therapy in patients with subacromial impingement?
· All available sub-populations should be reported.
· Which sub-populations have the greatest benefit from surgery?
· Which sub-populations have the least benefit from surgery?
· Note that the requirement for an add-on economic evaluation component to be determined subsequent to the initial results of the DCAR.
· From MBS data modelling, what is the budgetary impact of a range of scenarios?




Reason for application- purpose of the review
Advice requesting a full health technology assessment review of current and proposed MBS services for subacromial decompression and rotator cuff repair was received from the MSAC Executive.
The purpose of this assessment is to consider the safety and effectiveness of subacromial decompression surgery. Populations and sub-populations who may benefit from these services should be identified. 
Background
The currently subsidised MBS items for subacromial decompression (by acromioplasty) are MBS item 48903 and MBS item 48909. Other items related to subacromial decompression include 48900 and 48906 (which include excision of the coraco-acromial ligament or removal of calcium deposit) and 48951 and 48960 (which include division of the coraco-acromial ligament, acromioplasty, and resection of the acromioclavicular joint).
Subacromial decompression surgery and rotator cuff repair are commonly performed in Australia and are currently reimbursed through a number of MBS items which include a range of procedures (Appendix A).
As part of the Medicare Benefits Schedule (MBS) Review (MBS Review), the final report on the review of Orthopaedic MBS items recommended that for shoulder surgery, existing items for subacromial decompression and rotator cuff repair should be consolidated (recommendation 74, 75) (MBS Review 2019). The proposed items are shown in Appendix A. Subsequently, an additional item has been proposed for larger rotator cuff tears.
In 2020, MSAC recommended that the MSAC Executive review the MBS item 48903 for shoulder subacromial decompression surgery (MSAC 2020). During its deliberations of this item, the MSAC Executive noted the results of two recent systematic reviews showed that the clinical benefits of these procedures compared to conservative management was uncertain and advised that a full health technology assessment (HTA) review was required prior to the implementation of recommendations 74 and 75 (Australian Government Department of Health 2021, Karjalainen et al. 2019a, Karjalainen et al. 2019b). 
Guidelines are varied in their recommendations for the use of subacromial decompression (AIM 2018, AIM 2021, NICE 2018, Vandvik et al. 2019), and position statements and commentary provide insight on recent evidence (AOA 2017, Aresti and Di Mascio 2019, BESS 2017, BESS 2019).
In addition to this PICO Confirmation, the Terms of Reference for this review are, to:
1. Review clinical guidelines on the management of rotator cuff disease, taking account of the clinical characteristics of the population/s recommended for subacromial decompression (with/without rotator cuff repair).
2. Review the utilisation of subacromial decompression services, informed by MBS data and other data that may provide additional insight into clinical use. 
3. Review evidence on comparative safety and clinical effectiveness of subacromial decompression (with/without rotator cuff repair) used in the management of rotator cuff disease. The evidence review will be based on the Population, Intervention, Comparator and Outcomes (PICO) confirmation ratified by the PICO Advisory Subcommittee (PASC).
4. Subject to the findings of Terms of Reference 1, 2 and 3, review and evaluate the cost effectiveness of subacromial decompression (with/without rotator cuff repair).
PICO criteria 
Population
The population relevant to this assessment is: Adult patients with symptomatic subacromial shoulder impingement AND:
· Symptoms unresolved despite conservative therapy for 6 months;
AND excluding:
· Patients who require rotator cuff repair AND
· patients with other pathologies of the shoulder e.g. glenohumeral joint osteoarthritis, acromioclavicular arthritis, labral tear including superior labral anterior-posterior (SLAP) tears, adhesive capsulitis/frozen shoulder, tendinopathy of the long head of the biceps, calcific tendinopathy, bicipital tendon disorders, neuropathy, shoulder fractures, shoulder instability/dislocation, malignancy, infection
A second population was considered by PASC (PICO Set 2): Adult patients with symptomatic full- or partial-thickness rotator cuff tear and subacromial shoulder impingement, AND:
· Symptoms unresolved despite conservative therapy for 6 months AND;
· Require concomitant subacromial decompression and rotator cuff repair;
AND excluding:
· Patients with other pathologies of the shoulder e.g. glenohumeral joint osteoarthritis, acromioclavicular arthritis, labral tear including superior labral anterior-posterior (SLAP) tears, adhesive capsulitis/frozen shoulder, tendinopathy of the long head of the biceps, calcific tendinopathy, bicipital tendon disorders, neuropathy, shoulder fractures, shoulder instability/dislocation, malignancy, infection
Note, post PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, the PICO Set for this population is shown in Appendix D.
PASC noted the physiology of the subacromial space and extrinsic and intrinsic compression that lead to impingement, pain and loss of function.
PASC discussed the populations in terms of the available evidence, consultation feedback and published guidelines, and considered the patients who may benefit from surgery. Orthopaedic Shoulder Surgeons generally consider subacromial decompression to be an option for patients in the following circumstances:
· Failure of conservative therapy and ongoing pain and loss of function for a minimum duration of four to six months
· Examination consistent with impingement along with the exclusion of other common causes of pain such as adhesive capsulitis (frozen shoulder), long head of biceps tendonitis, early osteoarthritis etc.
· Radiological evidence of pathological acromial / coraco-acromial ligament morphology, that is an extrinsic cause of subacromial impingement.
PASC considered that no additional patient-specific variables were identified that would help to identify those who may best benefit from subacromial decompression. PASC considered that consultation input could be sought from the Shoulder and Elbow Society of Australia (SESA). PASC also noted that some observational studies and clinical practice guidelines do suggest predictive factors and scoring systems that may help define patients who are more likely to benefit from surgery (Singh et al. 2014, UNSW 2013). Reported prognostic factors which may negatively influence recovery after surgery included older age, MRI tear characteristics, higher body mass index, patient comorbidities, smoking status, and duration of complaint.
PASC acknowledged that non-symptomatic partial thickness tears of the rotator cuff were common, and that over-use of imaging or radiology may lead to over-diagnosis, including of asymptomatic rotator cuff pathologies, and may lead to an over-use of surgery. PASC recognised consultation feedback that considered radiology or imaging valuable to further define the pathology, exclude other pathologies, and can be used to confirm extrinsic impingement.
PASC discussed the Australian Rotator Cuff trial that will provide high-quality evidence regarding surgical repair of non-acute rotator cuff tears of the shoulder in adults in Australia (ANZCTR 2022).
PASC recognised that the population who may best benefit from subacromial decompression is not clearly defined. The assessment phase should investigate what aspects of patient presentation best identify successful surgery, for instance severity of symptoms. Further research into what aspects of patient presentation best identify successful surgery may be useful. This may be a valuable question for the Medical Research Future Fund.
Background
Rotator cuff disease
The rotator cuff is comprised of four muscles and tendons which envelop the shoulder joint that assist in movement and stabilisation (Whittle and Buchbinder 2015) (Figure 1).
Rotator cuff disease is an umbrella term used to encapsulate all symptomatic disorders of the rotator cuff that can result in pain, weakness, instability and dysfunction in the shoulder joint regardless of pathology or anatomical location (Migliorini et al. 2021, Whittle and Buchbinder 2015). Diagnoses that are classified as rotator cuff disease include tendinopathy/tendinitis, partial- and full-thickness tears of the tendon (PTT or FTT), rotator cuff tear arthropathy, calcific tendinitis, subacromial bursitis and subacromial impingement syndrome (Coghlan et al. 2008, Karjalainen et al. 2019a).
Rotator cuff disease is thought to be the result of biological and mechanical influences including acute injury, chronic degeneration (impingement of acromial bone spurs and friction leading to oedema, inflammation and rupture), or biological factors and tendon degeneration, with risk factors including ageing, high body mass index (BMI), hypertension and smoking (Hamid and Sazlina 2021, Karjalainen et al. 2019a, Ketola et al. 2013, Whittle and Buchbinder 2015). The main external factors associated with rotator cuff disease are occupational and sporting activities due to the biomechanical demands these place on the shoulder (Whittle and Buchbinder 2015).
Rotator cuff tears
Rotator cuff tears involve one or more of the tendons of the rotator cuff (Figure 1). The tears typically occur at the supraspinatus tendon insertion under the acromion (Karjalainen et al. 2019a, Kukkonen et al. 2014, Neer 1983). Rotator cuff tears are classified according to the severity of the tendon fibre disruption including size, site, number of tendons affected, degree of tendon retraction and muscular atrophy (Longo et al. 2021, Schmucker et al. 2020). Rotator cuff tears are commonly described as full-thickness or partial-thickness, depending on whether the damage has breached both sides of the tendon (Hopman et al. 2013). FTT are commonly classified according to their size:
· small rotator cuff tear: less than 1 cm
· medium rotator cuff tear: 1–3 cm
· large rotator cuff tear: 3–5 cm
· massive rotator cuff tear: greater than 5 cm.
Rotator cuff tears typically present in older people but can also present in young patients as a result of trauma (Jacquot et al. 2014). PTT are commonly described in terms of the thickness of the remaining tendon, for example less than or greater than 50% of tendon thickness (Hohmann et al. 2020, Oliva et al. 2015).

[bookmark: _Ref96582898]Figure 1	Anatomy of the shoulder (reproduced with permission) (Wikimedia Commons 2022)
Shoulder impingement or subacromial impingement syndrome is a common cause of shoulder pain, where a rotator cuff tendon rubs or catches on nearby tissue and bone as the arm is lifted (NHS 2020), which presents as a set of clinical and radiological findings that pertains to tendinitis and bursitis of the rotator cuff and adjacent tissues (Nazari et al. 2019a). These pathological changes to the subacromial space can be extrinsic or intrinsic.
Shoulder impingement was originally described as a mechanical problem from an anatomical cause whereby the subacromial space is narrowed leading to contact between the acromion and soft tissues causing irritation of the subacromial tissue with consequent degeneration and rupture (Beard et al. 2018, Neer 1983). It is often considered to be caused by bony ‘spurs’ forming on the acromion leading to inflammation in the surrounding bursa and tendons (Jones et al. 2019, Longo et al. 2021). This physical contact or impingement causes pain when the arm is in certain positions. Accordingly, a hook-shaped acromion may be associated with increased risk for rotator cuff disease, and acromial spurs can be associated with FTT (Song et al. 2016).
However, others have reported that the development of the acromial bony spur is intrinsic, specifically a secondary degenerative change, implying that the majority of rotator cuff tears are initiated not by impingement but by an intrinsic degenerative tendinopathy (Shin et al. 2012).
Shoulder impingement syndrome may be associated with acromioclavicular joint arthritis and both PTT and FTT, as well as adhesive capsulitis (New York Workers Compensation Board 2021).
Prevalence in Australia
Musculoskeletal disorders have a high burden of disease across the Australian population, accounting for 653,000 disability-adjusted life years in 2019 (AIHW 2018). Shoulder pain is the third most common musculoskeletal complaint (Karjalainen et al. 2019b) and affects almost a quarter of people in the Australian community, with a significant impact on quality of life and physical functioning (Hill et al. 2010). Internationally, there is a lifetime prevalence of up to 66.7% (Brindisino et al. 2021, Jones et al. 2019, Karjalainen et al. 2019b, Thorpe et al. 2016) and an annual prevalence of seeking care for shoulder pain of 2.4% (Buchbinder et al. 2013). Shoulder pain becomes more common with increasing age (Thorpe et al. 2016).
Rotator cuff disorders, specifically rotator cuff tears or subacromial pain, is responsible for up to 65% to 85% of shoulder pain (Brindisino et al. 2021, Jones et al. 2019, Karjalainen et al. 2019b, Thorpe et al. 2016, Whittle and Buchbinder 2015) with increasing incidence with age (Sakha et al. 2021).
In the general population, the prevalence of sonographically defined, FTT is 22.1%, increasing to 28% in the population over 60 years of age and 36.6% in individuals older than 80 years (Dezaly et al. 2011, Whittle and Buchbinder 2015). Two-thirds of tears were asymptomatic (Whittle and Buchbinder 2015). Based on magnetic resonance imaging scans, over 50% of individuals older than 60 years of age have asymptomatic PTT or FTT. Half of all individuals with asymptomatic rotator cuff tears develop pain over a period of 5 years (Coghlan et al. 2008). The incidence of tears is reported at 65% in individuals above 70 years (Sayampanathan et al. 2021).
Massive rotator cuff tears are estimated to comprise approximately 20% of all initial rotator cuff tears and 80% of recurrent tears (Kovacevic et al. 2020).
As shown in Appendix B, in Australian hospitals there was a total number of 26,742 separations for symptoms related to the rotator cuff (M75.1 Rotator cuff syndrome, M75.4 Impingement syndrome of shoulder, S46.0 Injury of muscle(s) and tendon(s) of the rotator cuff of shoulder) in 2019–2020 (AIHW 2022c). There were 19,024 for rotator cuff syndrome and 4,934 for impingement syndrome. The number of these diagnoses has increased over time, although the rate has plateaued in recent years.
Clinical presentation and diagnosis
Patients present with functional loss and disability. Shoulder pain is reported particularly with overhead activities (a painful arc between 60° and 120° abduction) and is often worse when the patient is lying in bed (Karjalainen et al. 2019b).
In Australia, the management of shoulder pain by general practitioners is highly variable (Buchbinder et al. 2013). Clinical practice guidelines recommend that patient history combined with clinical and physical examination, including for muscle wasting and tenderness, are used for the initial diagnosis (Whittle and Buchbinder 2015, UNSW 2013, ACC 2003). A combination of physical tests and manoeuvres are recommended, for example: for subacromial impingement, a combination of the Hawkins-Kennedy test, the painful arc test (with pain occurring between 60° and 120°) and the infraspinatus muscle strength test; and for a rotator cuff tear, the painful arc sign, drop-arm test and the infraspinatus and supraspinatus muscle strength tests should be used (Diercks et al. 2014, Colorado Department of Labor and Employment 2015, Hopman et al. 2013). Multiple tests are commonly used in practice, and the reliability of these tests vary with experience of the examiner (Whittle and Buchbinder 2015).
Radiology and imaging studies are variously described in published guidelines (AAOS 2019, ACR 2018, Hopman et al. 2013). However, imaging tests are generally not recommended unless there is a suspected serious pathology (Whittle and Buchbinder 2015) or where the person is not responding to initial conservative management and the imaging result is expected to change clinical management decisions. According to the American College of Radiology, X-ray is usually appropriate for initial imaging of patients with shoulder pain (ACR 2018). X-rays can detect osteoarthritis, bone pathology or calcium deposits and may not be indicated in the initial few weeks in the absence of red flags (Hopman et al. 2013).
Imaging with ultrasound or magnetic resonance imaging (MRI, without contrast) can be considered where there is a suspected rotator cuff tear (ACR 2018). Imaging with MRI or ultrasound (US) is not recommended in primary care unless surgery is being considered as this can help to identify the size and location of tears (BOA 2014, Colorado Department of Labor and Employment 2015, Whittle and Buchbinder 2015). US and MRI are accurate for detection of FTT in patients for whom surgery is being considered, but they are less sensitive for detecting PTT (Lenza et al. 2013).
There are concerns that imaging findings in primary care, particularly the use of US, may be misleading and result in inappropriate management or a delay in correct diagnosis (Buchbinder et al. 2013).
Subacromial injection of a local anaesthetic or steroid can reduce the pain either directly or by reducing inflammation (Zadro et al. 2021, New York Workers Compensation Board 2021, Hohmann et al. 2020, Washington State Department of Labor and Industries 2018). Some guidelines recommend the use of these injections to help diagnosis of shoulder impingement (New York Workers Compensation Board 2021, Hohmann et al. 2020, Washington State Department of Labor and Industries 2018), although there is a paucity of high-quality studies for this method (Whittle and Buchbinder 2015).
There are existing MBS items for US of the shoulder or upper arm (55864, 55865, 55866, 55867), diagnostic radiology using X-ray of the shoulder or scapula (57700, 57703) and MRI scan of the shoulder or its supporting structures (63325) (MBS 2022a). Appropriate items for US will be confirmed as part of the assessment phase. The number of claims in 2019–2020 was 53,213 for MRI (item 63325, from 27,696 in 2010–2011), 97,381 for US (no previous years’ data available) and 462,740 for X-ray (57700 and 57703 combined, from 359,866 in 2010–2011) (MBS 2022b).
Current treatment options
While nearly half of all patients with new-onset shoulder pain consult their general practitioner only once, and most never require referral for specialist care, some patients need targeted care (Whittle and Buchbinder 2015). The primary aim of any therapy is to relieve pain and restore shoulder function (Schmucker et al. 2020).
Initial treatments of conservative therapy or non-surgical management include modification of lifting activities, simple analgesia or non-steroid anti-inflammatories (Whittle 2016). Movement, exercise and physiotherapy improve strength and stability, and are recommended in all clinical practice guidelines (AAOS 2019, Hopman et al. 2013, Vandvik et al. 2019).
The use of conservative therapy is further described under Comparator below.
According to many guidelines, patients who fail to respond to 5 - 12 weeks of conservative therapy in primary care are referred to specialist care (including surgery) according to the clinical circumstance (Whittle and Buchbinder 2015).
The use of surgical care is further described under Intervention below.
Economic impact
Musculoskeletal disorders are the second largest cause of disability globally and are estimated to have cost Australia A$55 billion in 2012. According to a cost-of-illness analysis study, the mean societal cost of healthcare and domestic support for shoulder pain in Australia in 2019 was A$7,563 annually for patients on the orthopaedic waiting list. The cost increased to A$13,885 annually when absenteeism and presenteeism were included. The mean per-patient cost to government of public hospital care was A$2,622 in the first year and A$3,835 over 2 years (Marks et al. 2018). Among employed individuals with shoulder pain, the median days of absences from work is 23 days in the United States of America and 39 days in Canada (Yu et al. 2021).
Rationale
As shown in PICO Set 1, the population for this assessment is: Patients with rotator cuff disease: subacromial shoulder impingement. This population includes patients with or without a tear of the rotator cuff. However, subacromial decompression surgery is provided as a standalone procedure with no concomitant rotator cuff repair surgery. For this population, patients with and without identified rotator cuff tears will be reported separately.
A second population was considered by PASC (PICO Set 2): Patients with rotator cuff disease: subacromial shoulder impingement and a tear of the rotator cuff. This population includes patients with a tear of the rotator cuff, with subacromial decompression provided together with repair of the rotator cuff. For this population, patients with PTT and FTT should be reported separately. In addition, patients with FTT greater than and less than 3 cm in size should be reported separately where possible. Note, post PASC, this PICO Set 2 was removed from the review of subacromial decompression. For information, the PICO Set for this population is shown in Appendix D.
MBS item descriptors
The current and proposed MBS items provide a broad definition of two populations:
· patients who require subacromial decompression but do not require concomitant rotator cuff repair
· patients who require rotator cuff repair and may require subacromial decompression. Note, post PASC, this population (PICO Set 2) was removed from the review of subacromial decompression.
The patient populations and specific pathophysiology are not defined in the current items, and the use of the various surgical services and techniques is at clinical discretion. Similarly, any physical tests and requirement for radiology, imaging or previous therapies are not described. Therefore, the population for which subacromial decompression and rotator cuff repairs is provided in Australia is uncertain.
The current and proposed MBS items are not clear on the indications for use of subacromial decompression with or without rotator cuff repair, and the evidence for the range of populations will be investigated as part of the assessment report.
Trial populations
A number of published randomised controlled trials (RCTs) are available on the use of subacromial decompression. In a recent Cochrane systematic review of subacromial decompression for rotator cuff disease, the eight included trials presented evidence for a slightly varied population (Beard et al. 2018, Brox et al. 1999, Farfaras et al. 2018, Haahr and Andersen 2006, Karjalainen et al. 2019b, Ketola et al. 2015, Paavola et al. 2021, Peters and Kohn 1997, Rahme et al. 1998). As extracted for the Cochrane review, the patient selection criteria included:
· some definition of shoulder symptoms including pain
· impingement (Brox, Haahr, Rahme, Peters, Paavola, Ketola, Faraffas) or subacromial pain (Beard), although the definition has been noted to be varied and may not always represent pathologies likely to benefit from surgery (Aresti and Di Mascio 2019)
· explicit exclusion of rotator cuff rupture in some studies (Brox, Haahr, Peters), while others included partial rupture or were not clear (Rahme, Beard, Paavola, Ketola, Farfaras) 
· requirement in some studies for patients to have failed previous physiotherapy (Brox, Beard, Farfaras, Paavola, Ketola), while in other studies previous therapies were not clear (Haahr, Rahme, Peters)
· patient mean age of around 50 years of age across RCTs.
One trial recently published 10-year results that concluded improved clinical results for patients following subacromial decompression (Farfaras et al. 2018).
A number of recent systematic reviews have been published on surgery for subacromial impingement and for rotator cuff repair.
· Subacromial decompression for subacromial impingement or rotator cuff disease (Karjalainen et al. 2019b, Khan et al. 2019, Nazari et al. 2019a)
· Rotator cuff tears with or without acromioplasty (Sayampanathan et al. 2021) or surgical repair versus conservative treatment or subacromial decompression alone (Schemitsch et al. 2019)
· Surgery versus conservative management for rotator cuff tears (Brindisino et al. 2021, Garibaldi et al. 2021, Khatri et al. 2019, Longo et al. 2021, Schmucker et al. 2020).
Overall, surgical outcomes were similar to conservative therapy. However, the relevance of these analyses to this current review is uncertain. Surgery in the management of irreparable massive rotator cuff tears provided improved results compared to conservative care (Kovacevic et al. 2020).
Commentary has been provided on the design of a recent RCT, and previous trials, which questions their relevance to clinical and surgical practice (AOA 2017, Aresti and Di Mascio 2019). Specifically:
· Not all participants were selected appropriately and in line with best practice.
· Patients were not compliant to their allocated intervention.
· The high proportion of cross-over and the intent-to-treat analysis has diluted the treatment effect.
· There has been a failure to standardise surgical technique.
· There is an impact of placebo arthroscopy on the shoulder pathology.
· The morphology of the acromion is rarely considered.
Relevant trials and their populations will be evaluated during the assessment in line with the final PICO.
Excluded populations
Patients with other pathologies of the shoulder are excluded from this assessment as they will be treated with other therapies. These pathologies include glenohumeral joint osteoarthritis, acromioclavicular arthritis, labral tear including superior labral anterior-posterior (SLAP) tears, adhesive capsulitis/frozen shoulder, tendinopathy of the long head of the biceps, calcific tendinopathy, bicipital tendon disorders, neuropathy, shoulder fractures, shoulder instability/dislocation, malignancy and infection.
People with advanced damage to the rotator cuff tendons around the shoulder commonly develop a specific pattern of arthritis, termed rotator cuff tear arthropathy (Craig et al. 2020), which can be treated with a range of options including shoulder replacement surgery. Rotator cuff arthropathy is out of scope for this project.
Isolated rotator cuff calcific tendonopathy is out of scope for this project (Simpson et al. 2020).
Although rotator cuff injuries can be reported in childhood, these are rare, are normally treated with conservative management and are not within scope of this review (Oliva et al. 2015).
Intervention
The intervention for this assessment is: Open or arthroscopic subacromial decompression of shoulder (i.e. standalone)
Inclusive of, if performed:
· Coraco-acromial ligament division (MBS items 48900, 48903, 48951, 489XX)
· Acromioplasty (48903, 48951, 489XX)
· Coplaning of the clavicle or excision of the acromioclavicular joint (48903, 489XX)
· Removal of calcium deposit (48900, 489XX)
· Excision of bursa (489XX)
A second set of interventions was considered by PASC (PICO Set 2): Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of shoulder with decompression of subacromial space
Inclusive of, if performed:
· Acromioplasty 
· Excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint (MBS items 48906, 48909, 48960, 489XY, 489XY(2))
· Excision of the bursa (489XY, 489XY(2))
· Removal of calcium deposits
Note, post PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, PICO Set 2 is shown in Appendix D.
The proposed place of the intervention in current clinical care is uncertain.
The objectives of surgical interventions for symptomatic rotator cuff disease are to relieve pain and restore movement and function of the shoulder by release of friction and repair of the tendon tear (Coghlan et al. 2008, Kukkonen et al. 2015). Surgical practice is varied (Lapner et al. 2021).
Subacromial decompression
Subacromial decompression describes a procedure that removes bone or soft tissue that cause the narrowing of the subacromial space. There are a range of surgical options, and often a combination of procedures is used (Coghlan et al. 2008). The purpose of this surgery is to address the mechanical impingement of the shoulder and decompress the subacromial space by removing bone spurs and soft tissue, releasing the coraco-acromial ligament (AMRC 2018, Haahr and Andersen 2006, Jones et al. 2019). The widening of the subacromial space to allow more room for tendons is believed to relieve symptoms and halt the pathological processes (Karjalainen et al. 2019b, Paavola et al. 2017, Sun et al. 2018).
Some guidelines include the option of subacromial decompression or acromioplasty as a standalone procedure for certain patients (AMRC 2018, BOA 2014, New York Workers Compensation Board 2021, Diercks et al. 2014, Washington State Department of Labor and Industries 2018, NICE 2018, Oliva et al. 2015). Other guidelines state that subacromial decompression is not medically necessary (AIM 2021, Vandvik). Where recommended, all guidelines suggest that patients should have attempted and failed various strategies of conservative therapy, and received specific physical and radiology or imaging tests as clinically indicated.
In general, the clinical practice guidelines are not explicit on individual procedures, although some mention the use of bursectomy, acromioplasty and coraco-acromial ligament release (Colorado Department of Labor and Employment 2015). Subacromial decompression can include:
Acromioplasty
The underside of the acromion is smoothed to decompress the passage of the rotator cuff tendon through the subacromial space (Paavola et al. 2018).
Acromioplasty is included in MBS items 48903, 48951, 489XX, 48909, 48960, 489XY, 489XY(2) (see Appendix A).
Bursectomy or excision of bursa
Debridement of the subacromial bursa using electrocautery (Paavola et al. 2018).
Bursectomy is included in MBS items 489XX, 489XY, 489XY(2).
Coraco-acromial ligament release
The division of the coraco-acromial ligament with a shaver releases tension to decompress the subacromial space (Moshi et al. 2021).
Coraco-acromial ligament release is included in 48900, 48903, 48951, 489XX, 48906, 48909, 489XY, 489XY(2).
Coplaning
Coplaning removes or smooths spurs or portions of the projecting surface of the acromion and/or the distal section of the clavicle to decrease injury to the rotator cuff (Barber 2001, Paavola et al. 2018). In the MBS items this technique includes excision of the clavicle and acromioclavicular joint.
Coplaning is included in MBS items 48903, 489XX, 48909, 48960, 489XY, 489XY(2).
[bookmark: _Hlk97649608]Removal of calcium deposits
Calcium deposits have been reported in up to 42.5% of patients with subacromial pain (Loew et al. 2021, Simpson et al. 2020). The calcium deposits can in some cases resorb spontaneously, can be treated through a range of non-surgical approaches, or be removed as part of subacromial decompression (Loew et al. 2021, Surace et al. 2020).
Removal of calcium deposits is included in MBS items 48900, 489XX, 48906, 489XY, 489XY(2).
For this review, the focus is on the removal of calcium deposits as part of open or arthroscopic subacromial decompression and not as an isolated intervention.
Subacromial decompression and rotator cuff repair can be performed with an open, mini open procedure or arthroscopically, which can reduce healing time (Coghlan et al. 2008). There is reportedly no difference between open and arthroscopic surgery (Husby et al. 2003). Arthroscopy is undertaken under general anaesthesia, with posterior and lateral portals, and a 4 mm arthroscope (Paavola et al. 2018).
Repair of rotator cuff tears
The specific management of rotator cuff tears is variable, with various surgical options commonly used (Lapner et al. 2021). While the appropriate treatment selection for rotator cuff tears has been debated (Moosmayer et al. 2014, Schemitsch et al. 2019), according to international guidelines, surgical management is an option.
Rotator cuff repair can be performed with or without aspects of subacromial decompression (MacDonald et al. 2011, Shin et al. 2012). Subacromial decompression was performed in nearly 40% of rotator cuff repairs in Finland in 2011 (Song et al. 2016). However, there has been debate about the role and effectiveness of acromioplasty in the treatment of rotator cuff disorders (MacDonald et al. 2011, Milano et al. 2007, Sayampanathan et al. 2021, Shin et al. 2012, Song et al. 2016).
Most clinical guidelines describe the use of rotator cuff repair as an option for patients who have failed conservative therapy and are not explicit on pathological presentation (e.g. FTT, PTT, size of tear) (AAOS 2019, AIM 2021, BOA 2014, Colorado Department of Labor and Employment 2015, Hopman et al. 2013, New York Workers Compensation Board 2021, Washington State Department of Labor and Industries 2018). Certain guidelines include the option of subacromial decompression or acromioplasty concomitant with rotator cuff repair for certain patients (AMRC 2018, BOA 2014, New York Workers Compensation Board 2021, Diercks et al. 2014, NICE 2018, Oliva et al. 2015). Other guidelines state that subacromial decompression is not medically necessary, or do not support routine use (AAOS 2019, AIM 2021, Colorado Department of Labor and Employment 2015, Washington State Department of Labor and Industries 2018, Vandvik et al. 2019). Where recommended, all guidelines suggest that patients should have attempted and failed various strategies of conservative therapy, and received specific physical and radiology or imaging tests as clinically indicated.
Debridement of partial tears
Two guidelines recommend repair for PTT greater than 50% and debridement for PTT involving less than 50% tendon thickness (Hohmann et al. 2020, Oliva et al. 2015). Conventionally, PTT of less than 25% of the tendon thickness are treated conservatively, with tears 50% or deeper considered for surgical repair. However, PTTs may also be considered for debridement and subacromial decompression, using the techniques as described above (Schemitsch et al. 2019, Zhang et al. 2020).
Rotator cuff repair
Surgery is a commonly accepted option for younger patients with acute symptomatic PTT or FTT, while either surgical or conservative treatment can be used for managing symptoms in older patients with degenerative pathology (Longo et al. 2021, Schemitsch et al. 2019, Schmucker et al. 2020). There is a challenge in timing of surgery due to fears that the tear may become irreparable. However, systematic review evidence suggests that long-term outcomes are similar following surgery or conservative care (Khatri et al. 2019).
Large tears can be irreparable as they are retracted and cannot be reattached, so are treated with other methods (Kovacevic et al. 2020). Surgical treatment of large tears is not within the scope of this review.
In practice, decisions regarding the choice of treatment for tears are mostly guided by a variety of patient characteristics such as the patient’s age, the extent of comorbidities, the degree of functional impairment, the patient’s level of physical activity, and structural changes (Schmucker et al. 2020).
The most common method of tendon repair using an arthroscopic technique involves the use of sutures and bone anchors, either in a single row or double row configuration (Jancuska et al. 2018). Both techniques are similar in clinical outcome (Lapner et al. 2021). In instances of rotator cuff damage where the biceps tendon is also inflamed or torn, the biceps tendon can be detached from the long head of the biceps and reattached to the humerus (biceps tenodesis) (Moorthy and Tan 2020). Biceps tenotomy can provide similar relief, but in this procedure the tendon is released, but not attached (AAOS 2019, Colorado Department of Labor and Employment 2015, Moorthy and Tan 2020, Washington State Department of Labor and Industries 2018).
As for subacromial decompression, surgery for rotator cuff tears is increasingly performed mini-invasively, either through a small incision or arthroscopically. Arthroscopic repairs are considered standard of care with prevalence increasing sixfold over the past 20 years (Sakha et al. 2021). A less invasive approach can reduce post-surgical morbidity, reduce recovery time and improve cosmetic results (Migliorini et al. 2021, Nazari et al. 2019b). There is no reported difference in clinical outcomes between arthroscopic or mini open rotator cuff repair (Migliorini et al. 2021, Nazari et al. 2019b, Sakha et al. 2021).
The chances of a re-tear or failure of repair surgery are high, and range between 20% and 90% (Brindisino et al. 2021, Kovacevic et al. 2020, Lapner et al. 2021, Longo et al. 2021). Failure may occur as a result of poor-quality tendon or bone, failure of suture or fixation, lack of healing or other postoperative issues (Lapner et al. 2021).
Prognostic factors for poorer reported outcomes after surgery include older age, higher BMI, workers compensation and increased patient comorbidities including diabetes (AAOS 2019, Mall et al. 2014). Higher patient expectations before surgery is also correlated with improved patient outcomes after surgery (AAOS 2019).
The use of various factors such as platelet-rich plasma or tissue scaffolds to augment the surgery has been reported (Jancuska et al. 2018, Kim et al. 2018, Saltzman et al. 2016). An investigation of these factors is beyond the scope of this review.
Utilisation of subacromial decompression and rotator cuff services
Internationally, the reported rates of subacromial decompression range from 52 per 100,000 (England), to 115 per 100,000 in Western Australia and 131 per 100,000 in Finland (Jones et al. 2019).
Based on a Western Australian review of administrative data, there has been an increase in all surgical procedures for rotator cuff disease of 55.1% from 2001 to 2013 (Thorpe 2016). The greatest increases were for arthroscopic subacromial decompression and arthroscopic rotator cuff repair (102% and 68% respectively) (Thorpe et al. 2016). For arthroscopic subacromial decompression there was a significantly higher growth in the public hospital system (8.1% versus private 3.2%, P < 0.001). In England there has been a 91% increase in the number of subacromial decompression services over the past 10 years (Beard et al. 2018, Jones et al. 2019) with a large variability in the use of this service across the country (Jones et al. 2019).
MBS data for the current items is shown in Appendix B (MBS 2022a, MBS 2022b). In 2019–2020, the number of services provided were:
· 7,455 for the three items related to subacromial decompression (48900, 48903, 48951); the most commonly used item was 48951
· 12,436 for the three items related to rotator cuff repair (48906, 48909, 48960); the most commonly used item was 48960.
As shown in Appendix B, in 2019–2020, there were 10,709 procedures for decompression of the subacromial space in Australian hospitals (procedure codes, 48903-00, 48951-00) (AIHW 2022d). The majority of these were provided arthroscopically (10,032). In 2019–2020 there were 1,394 procedures to repair the rotator cuff and 1,533 for repair of rotator cuff with decompression of subacromial space (procedure codes, 48906-00, 48909-00). In addition, there were 19,244 procedures for 48960-00: Arthroscopic reconstruction of shoulder. While the numbers of procedures for arthroscopic subacromial decompression have increased since their introduction, the numbers have plateaued over the past five years.
A formal analysis of utilisation of subacromial decompression services will be undertaken as a part of the assessment.
Rationale
The intervention for this assessment is subacromial decompression of the shoulder, with no concomitant rotator cuff tear repair. This includes coraco-acromial ligament division, acromioplasty, coplaning of the clavicle and excision of the acromioclavicular joint, removal of calcium deposit and excision of bursa. Open and arthroscopic procedures should be reported separately where possible. The use of specific procedures should be reported where possible.
A second PICO Set was considered by PASC (PICO Set 2). For this population of patients with symptomatic rotator cuff disease: subacromial shoulder impingement with a tear of the rotator cuff, the intervention is repair of the rotator cuff of shoulder with decompression of the subacromial space. This includes decompression of the subacromial space by acromioplasty, excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint, excision of the bursa and biceps tenodesis. Open, arthroscopic, arthroscopic assisted or mini open procedures should be reported separately where possible. The use of specific procedures should be reported where possible.
Note, post PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, PICO Set 2 is shown in Appendix D.
Other procedures including shoulder replacement or surgery for irreparable tears are excluded. An investigation of other factors for the repair of rotator cuff injury, such as the use of platelet-rich plasma, are excluded.
Comparator(s)
For this assessment the comparator is: Continued conservative therapy (including pain relief, physiotherapy or other type of allied health or primary care).
A second PICO Set was considered by PASC (PICO Set 2). For patients in PICO Set 2 the main comparator is: Rotator cuff repair without subacromial decompression. An additional comparator is: Continued conservative therapy (including pain relief, physiotherapy or other type of allied health or primary care).
Post PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, the PICO Set for this population is shown in Appendix D.
PASC agreed with the comparator for PICO Set 1.
For PICO Set 2, PASC considered that for the purposes of this assessment the main comparator would be rotator cuff repair in the absence of subacromial decompression. However, PASC recognised that for some patients, conservative therapy would be an important alternative and should therefore remain as a comparator.
Conservative therapy
The alternative to subacromial decompression for shoulder disorder is conservative therapy or non-surgical management, which is recommended by guidelines as the first line of treatment for rotator cuff disorder (Green et al. 2003). Commonly used conservative interventions include rest or no treatment, medications, injections, physiotherapy including the use of physiotherapeutic modalities, exercise and movement therapy (Green et al. 2003, Verbel et al. 2020).
Rest or no treatment
In certain cases, patients may be offered a wait-and see approach, or non-structured exercise (Washington State Department of Labor and Industries 2018). Rotator cuff disorders are initially treated with active rest of the shoulder to relieve pain and to lessen the strain on the affected area. In active rest, the patient can and should move the shoulder. Movements that might provoke the symptoms of shoulder injury, such as lifting of heavy objects or repetitive overhead movements, should be avoided (Simons and Michael Roberts 2021).
Medication for pain and inflammation
Anti-inflammatory pain relievers such as aspirin, ibuprofen and naproxen are beneficial in easing shoulder pain and inflammation (Eubank et al. 2021, Genootschap 2019, Industrial Insurance Chiropractic Advisory Committee 2014, Washington State Department of Labor and Industries 2018, Juel et al. 2019, Kassolik et al. 2018, Kauta et al. 2021). The use of nonsteroidal anti-inflammatory medication (NSAIDs) may be helpful but must be taken with caution, in particular by older patients who are vulnerable to gastrointestinal and renal complications (Tytherleigh-Strong et al. 2001).
Physiotherapy
Physiotherapy is often the first line of treatment for this shoulder disorder that is recommended by guidelines on the conservative management of shoulder pain (Cheshire and Wirral Partnerships 2013, Eubank et al. 2021, Green et al. 2003, Kassolik et al. 2018, Yu et al. 2021). If treatment with analgesics or NSAIDs is not effective, patients with persistent symptoms are often referred for physiotherapy (Eubank et al. 2021). Physiotherapeutic interventions include information/advice, exercise therapy, massage, manual joint mobilisation or manipulation, trigger point therapy, taping/bracing and posture correction or physiotherapeutic modalities such as extracorporeal shockwave therapy and transcutaneous electrical nerve stimulation (Yu et al. 2021). Physiotherapy including exercise therapy is initially recommended for 5 to 12 weeks (Eubank et al. 2021, Yu et al. 2021).
Rotator cuff disorders can cause chronic shoulder pain, which may affect the patient’s quality of life (Burbank et al. 2008). A musculoskeletal condition that has been present or is likely to be present for six months or longer is termed a chronic medical condition, and patients are eligible to have the Chronic Disease Management or CDM (formerly Enhanced Primary Care or EPC) — general practitioner (GP) services on the MBS. CDM will enable the GP to plan and coordinate a multidisciplinary team, which may include physiotherapy. Under the CDM, the patient is allocated 5sessions with a Medicare rebate for allied health services, which includes physiotherapy (MBS 10960). The patient is still required to pay the gap fee for these 5 sessions (Australian Government - Department of Health 2021). Without the CDM, the full physiotherapy cost is paid by the patient. Private health insurance can cover a portion of the cost subject to yearly cost limits and level of coverage.
Exercise and movement therapy
Movement therapy and exercise are usually administered with physiotherapy (Page et al. 2016). This includes a shoulder muscle strengthening program, motor control and functional rehabilitation, mobility/flexibility interventions and stability exercises (Dubé et al. 2020, Industrial Insurance Chiropractic Advisory Committee 2014, Washington State Department of Labor and Industries 2018, Juel et al. 2019, Kassolik et al. 2018, Simons and Michael Roberts 2021, Yu et al. 2021).
The guidelines recommend 12 weeks of home or supervised exercise therapy with the goal of alleviating pain and improving range of motion. As with physiotherapy, medical therapy or injection can be given to the patient if improvement in range of motion and pain reduction are not achieved.
Injections
The treating physician may consider subacromial injection of local anaesthetic or steroid if there is deterioration or no improvement of the patient’s condition after the initial course of treatment (Cheshire and Wirral Partnerships 2013, Genootschap 2019, Industrial Insurance Chiropractic Advisory Committee 2014, Washington State Department of Labor and Industries 2018, Juel et al. 2019, Kassolik et al. 2018, Kauta et al. 2021, Whittle and Buchbinder 2015), or to help with pain management to assist with physiotherapy. The main objective of the injection is to reduce the inflammation, thus causing alleviation of pain and continuation of the physiotherapy intervention. Subacromial injections may be image- or landmark-guided (Bloom et al. 2012).
The different types of injection include corticosteroids, hyaluronic acid and platelet-rich plasma (Genootschap 2019, Industrial Insurance Chiropractic Advisory Committee 2014). It is a common practice to limit corticosteroid injections to a maximum of three times a year to prevent further damage to the tendons and bone (Hohmann et al. 2020). Hyaluronic acid injection has an anti-inflammatory benefit and joint lubricating effect by stimulating synovial fluid production (Osti et al. 2016). The platelet-rich plasma treatment uses an extract from the patient’s blood, which has a rich concentration of platelet cells containing anti-inflammatory and growth factors. Platelet-rich plasma injection can reduce inflammation, promote pain relief and improve the patient’s function (Mundy 2017).
The number of services for US-guided injections in Australia has risen significantly since 2000 (Buchbinder et al. 2013). The service for US-guided injection is provided by MBS items 55850, 55848 and 55054. The combined number of these services has increased from 416,036 in 2010–2011 to 907,066 in 2019–2020 (MBS 2022b). However, the items are not specific to body area therefore the number of injections to the shoulder is unknown.
Surgical care
For patients in PICO Set 2: Patients with rotator cuff disease: subacromial shoulder impingement and a tear of the rotator cuff (requiring concomitant subacromial decompression and rotator cuff repair), the main comparator is rotator cuff repair without subacromial decompression.
Information on rotator cuff repair without subacromial decompression is provided under Intervention: Rotator cuff tears.
Rationale
For this assessment, the comparator is continued conservative therapy.
A second PICO Set was considered by PASC (PICO Set 2). For this population, patients with rotator cuff disease: subacromial shoulder impingement and a tear of the rotator cuff, the main comparator is rotator cuff repair without subacromial decompression. Continued conservative therapy is included as an additional comparator although the intent of this assessment is to review the safety and effectiveness of subacromial decompression and is not intended to investigate the safety and effectiveness of rotator cuff repair.
Note, post PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, the PICO Set for this population is shown in Appendix D.
Outcomes 
Short- and long-term outcomes will be reported where possible. Outcomes and results should be reported in line with minimal clinically important differences (MCID).
Outcomes should be reported by:
· Presentation (chronic/degenerative, acute/traumatic)
· Presence or absence of rotator cuff tear (PTT, FTT), or patients with ‘pure’ subacromial decompression (i.e. no other rotator cuff pathology)
· Size of tear (e.g. less than or greater than 3 cm)
· Previous therapies and documented failure
· Previous imaging
· Range of surgical techniques used
· Where possible, results should be stratified according to age, diabetes mellitus, hypertension, cholesterol, smoking and body mass index. Information regarding post-surgical rehabilitation should be collected where possible
Safety
· Adverse events (including short term related to surgery e.g. deep vein thrombosis, pulmonary embolism, chest infections, bleeding, haematomas etc)
· Infection
· Adhesive capsulitis/frozen shoulder
· Wasting or avulsion of the deltoid muscle
Effectiveness
Primary 
· Shoulder function specific scores (e.g. Constant Murley, Oxford Shoulder Score, American Shoulder and Elbow Surgeons standardised shoulder assessment score (ASES), Shoulder Pain and Disability Index (SPADI), Western Ontario Rotator Cuff (WORC) index score etc)
· Mean pain scores improvement (e.g. visual analogue scale (VAS) etc)
· Health-related quality of life
· Failure of surgery or need for revision surgery (and time to re-operation)
· Additional surgery
Secondary
· Return to work or normal function
Healthcare resources
· Consultations (primary care, specialist or surgery)
· Pain management medication
· Diagnostic tests
· Physiotherapy costs
· Consumables and implants for surgery
· Days in hospital
· Rehabilitation
· Indirect costs (work days lost)
· Cost effectiveness
· Patient-relevant costs (e.g. ongoing physiotherapy, pain relief, loss of time from work or other daily activities)
· Total Australian Government healthcare costs


Clinical management algorithms
The clinical management algorithm for rotator cuff disease is presented below. The algorithm represents the usual steps in patient care. Although certain guidelines provide recommendations on the required duration of conservative therapy before surgical care can be considered, the type of care provided and patient compliance is likely to vary in clinical practice. In addition, the success or failure of conservative therapy based on patient pain and function is likely to be subjective and based on patient expectations. Continued conservative therapy is an option for all patients as there is uncertainty regarding the best alternative treatment to surgery (Vandvik et al. 2019).
The algorithm was informed by published clinical practice guidelines (please refer to Terms of Reference 2). The algorithm will be finalised following consultation and PASC advice.
PASC discussed a simplified algorithm. Issues included for patients to receive six months of conservative therapy, for patients to be diagnosed with extrinsic shoulder impingement, and to exclude the treatment of rotator cuff tears without adjunctive subacromial decompression.
Note, a second PICO Set was considered by PASC: PICO Set 2, Patients with rotator cuff disease: subacromial shoulder impingement and a tear of the rotator cuff. Post-PASC, PICO Set 2 was removed from the review of subacromial decompression. For information, the Clinical Management Algorithm including both PICO Set 1 and PICO Set 2 is shown in Appendix E.
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Figure 1	Current clinical management algorithm for treatment of patients with rotator cuff disease


Abbreviations
MRI = magnetic resonance imaging, US = ultrasound
Notes
A = Other pathologies may include cardiac conditions, pain in other locations, fracture, dislocation, instability, infection, inflammatory arthropathy, suspected malignancy
B = May include subacromial injections (1–3) e.g. corticosteroid or local anaesthetic for short-term pain relief, if clinically indicated
C = Rotator cuff pathology would include bursitis, tendinopathy, tear
D = Other pathologies may include rotator cuff arthropathy, SLAP lesions, bicipital tendinitis, adhesive capsulitis, glenohumeral osteoarthritis, isolated calcific tendinitis, symptomatic rotator cuff tear
E = Other therapies may include reverse shoulder arthroplasty
F = Subacromial decompression may include coraco-acromial ligament division, acromioplasty, coplaning of the clavicle, excision of the acromioclavicular joint, removal of calcium deposit and excision of bursa

Proposed economic evaluation
The requirement for an economic evaluation will be subject to the findings of the clinical guidelines review, analysis of the use of MBS items related to subacromial decompression, and the draft review of safety and effectiveness.
The final decision on the type of economic evaluation will be guided by Table 2 in line with the finding of the review of clinical evidence.
[bookmark: _Ref54260209][bookmark: _Toc423450289][bookmark: _Ref96610848]Table 2	Classification of comparative effectiveness and safety of the proposed intervention, compared with its main comparator, and guide to the suitable type of economic evaluation
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	Comparative effectiveness
	
	

	
	Inferior
	Uncertaina
	Noninferiorb
	Superior

	Inferior
	Health forgone: need other supportive factors
	Health forgone possible: need other supportive factors
	Health forgone: need other supportive factors
	? Likely CUA

	Uncertaina
	Health forgone possible: need other supportive factors
	?
	?
	? Likely CEA/CUA

	Noninferiorb
	Health forgone: need other supportive factors
	?
	CMA
	CEA/CUA

	Superior
	? Likely CUA
	? Likely CEA/CUA
	CEA/CUA
	CEA/CUA


Abbreviations
CEA=cost-effectiveness analysis; CMA=cost-minimisation analysis; CUA=cost-utility analysis
Notes
? = reflect uncertainties and any identified health trade-offs in the economic evaluation, as a minimum in a cost-consequences analysis 
a ‘Uncertainty’ covers concepts such as inadequate minimisation of important sources of bias, lack of statistical significance in an underpowered trial, detecting clinically unimportant therapeutic differences, inconsistent results across trials, and trade-offs within the comparative effectiveness and/or the comparative safety considerations
b An adequate assessment of ‘noninferiority’ is the preferred basis for demonstrating equivalence
Proposal for public funding
The Medicare Benefits Schedule (MBS) Review Taskforce Orthopaedics Clinical Committee and the MBS Review Shoulder and Elbow Implementation Liaison Group have proposed the following items for subacromial decompression.
Note that proposed items 489XY and 489XY(2) include the use of subacromial decompression in conjunction with rotator cuff tear repair, which is not a part of this assessment of subacromial decompression as a standalone procedure.
There are currently no proposed fees per MBS item. The out-of-pocket costs are uncertain.
PASC discussed the proposed consolidated items for subacromial decompression and rotator cuff repair. PASC noted that for PICO Set 2, further justification was required for an additional MBS item for rotator cuff repair related to more complex repair of larger tears as represented by 489XY(2). PASC advised that a review of evidence in the treatment of large rotator cuff tears should be undertaken in the assessment phase to inform discussions of an additional item. Therefore the use of subacromial decompression in the repair of rotator cuff tears of all sizes should be included in the assessment.

	Category 3 – Therapeutic Procedures Group T8 – Surgical Operations Subgroup 15 – Orthopaedic Subheading 8 – Shoulder

	MBS 489XX
Open or arthroscopic subacromial decompression of Shoulder
Inclusive of, if performed:
i) coraco-acromial ligament division
ii) acromioplasty
iii) excision of outer clavicle and acromioclavicular joint
iv) removal of calcium deposit
v) excision of bursa
Not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies. (Anaes.) (Assist.)

	Fee: not provided



	Category 3 – Therapeutic Procedures Group T8 – Surgical Operations Subgroup 15 – Orthopaedic Subheading 8 – Shoulder

	MBS item 489XY
Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of Shoulder 
Inclusive of, if performed:
i) decompression of subacromial space by acromioplasty
ii) excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint
iii) excision of the bursa
iv) biceps tenodesis
Not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies (Anaes.) (Assist.)

	Fee: Not provided



	Category 3 – Therapeutic Procedures Group T8 – Surgical Operations Subgroup 15 – Orthopaedic Subheading 8 – Shoulder

	MBS item 489XY(2)
Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of Shoulder, for a tear greater than or equal to 3 cm as assessed on ultrasound, MRI or arthroscopically measured. 
Inclusive of, if performed:
i) decompression of subacromial space by acromioplasty
ii) excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint
iii) excision of the bursa 
iv) biceps tenodesis
Not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies (Anaes.) (Assist.)

	Fee: Not provided


Summary of public consultation input
The consultation questions are shown in Appendix C. 
PASC noted the questions for consultation and the consultation feedback. PASC noted that there is an existing, separate MBS item for debridement, and that this service was not a part of this application.
Consultation feedback for application 1711 was received from one (1) professional organisation and two (2) individuals, both health professionals. The Shoulder and Elbow Society of Australia (SESA), and one health professional provided two responses each.
Benefits:
The SESA noted that subacromial decompression may be warranted for extrinsic causes of compression and provided either standalone or with the repair of a rotator cuff tear. Standalone subacromial decompression can be used where there is no loss of rotator cuff function. Arthroscopic acromioplasty can reduce the risk of rotator cuff disease in the future. However, acromioplasty should not be used for shoulder pain alone.
SESA recommended to retain acromioplasty as a treatment for established impingement that has not responded to appropriate conservative management, and should be available as an adjunct to rotator cuff repair when surgically indicated (that is, where there is abnormal acromial morphology and clinical impingement). The SESA President acknowledged the value of two separate PICO Sets.
Population
SESA commented that investigations such as X-ray, MRI or ultrasound are valuable as they provide information for surgical preparation and can inform surgical prognosis. The SESA President noted that the choice of imaging modality is made based on patient history and clinical presentation, and that MRI is considered to be the gold standard investigation. An individual surgeon commented that treatment for PTT is fraught and probably should be based on patient activity levels rather than MRI scan pathology, which may lead to over-diagnosis.
For patient selection SESA noted that for “chronic impingement/tendonitis that has failed a long course (4-6 months) of nonoperative treatment and is associated with extrinsic impingement, an arthroscopic acromioplasty is an excellent form of management”. Specifically, SESA recommended that patient selection for acromioplasty should be:
· A failure of nonoperative measures over 4-6 months
· Examination consistent with impingement and with the exclusion of other common causes of shoulder pain such as adhesive capsulitis, long head of biceps tendonitis, osteoarthritis etc.
· Ongoing untenable symptoms
· The demonstration of a mechanical cause for the cuff impingement(e.g. radiological evidence of abnormal acromial/subacromial morphology, impingement or abrasion)
The SESA President noted that a shorter review period and an earlier intervention may be necessary dependent on patient factors and the severity of the presentation. The SESA President advised that patients older than 70 years with a low functional demand can be managed nonoperatively. The President also noted that arthroscopic intervention for repair can minimise the need for more expensive interventions at a later time, such as shoulder arthroplasty.
SESA noted that arthroscopic acromioplasties are often performed with rotator cuff repairs, and should be restricted to repair where the tear is extrinsic in origin.
Trial design
SESA agreed that the evidence for subacromial decompression has evolved but disagree that the service should be removed entirely. Comment was provided on a recent RCT, which was considered to be poorly designed and not in line with current practice. The study was underpowered and a number of participants crossed over to the surgery group; patients were included for shoulder pain and could have had a different diagnosis, and it was unclear if patients had acromial spurs. Many patients had only 12 weeks of nonoperative treatment, and as such many of the participants were likely to have improved with ongoing conservative therapy. SESA was also critical of the Cochrane reviews which included studies on shoulder pain not impingement, and as such the arithmetic conclusions of the studies should not be taken on face value. SESA provides references in support of subacromial acromioplasty. The SESA President noted that studies with longer-term follow-up can show additional benefits to surgical decompression.
MBS items
The SESA President provide information regarding the larger or more complex services as represented by 489XY(2). In addition to large size, increased complexity included:
· Rotator cuff tear involving 2 or more tendon tears.
· Utilisation of patch grafts to augment the rotator cuff repair
· Superior capsular reconstructions to address superior instability of the shoulder
· Muscle slides to facilitate tendon mobilisation and healing
The SESA President noted issues with the wording of the MBS items. These included issues regarding the separate pathologies of acromioclavicular arthritis and biceps tendinopathy. These issues will not be investigated as part of this current assessment process. The SESA President also provided comment on the appropriateness of the exclusions applied to the proposed MBS items, and the impact on services for other pathologies of the shoulder.
The SESA President advised that arthroscopic debridement was provided by a separate MBS item (48948).
Disadvantages
One health professional provided a recent Australian article discussing a lack of benefit of number of surgical interventions compared to placebo surgery, including arthroscopy for shoulder pain (Ferreira et al. 2022).
Next steps
PASC recommended that the PICO Sets, Population and Outcomes be simplified and amended in line with its discussions.
PASC recommended that consistent with the consultation feedback, patients eligible for subacromial decompression should have tried and failed conservative therapies for a minimum of six months.
PASC requested that the MSAC Executive confirm if PICO Set 2 is required, or if it agrees with PASC that it is redundant and can be removed from this assessment. If needed, PICO Set 2 could be investigated in a separate review either before or after the results of the Australian Rotator Cuff trial. PASC acknowledged that the evidence from the Australian Rotator Cuff trial results will not be available for some years.
PASC recommended that if PICO Set 2 was to be included in the assessment, that conservative therapy should be included as a Comparator.
PASC recommended that the assessment phase should identify any studies which link patient presentation and symptoms to the outcomes of surgery. This issue may be a question of interest for the Medical Research Future Fund.
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Appendix A – Current and proposed MBS items
Table 3	Existing MBS items, MBS Review Taskforce recommendations and proposed new items
	
	Recommendation 74
	Recommendation 75
	Subsequent addition to Taskforce recommendations 

	Current items, to consolidate
	48900 SHOULDER, excision of coraco-acromial ligament or removal of calcium deposit from cuff or both. (Anaes.) (Assist.)
Fee: $293.75
	48906 SHOULDER, repair of rotator cuff, including excision of coraco-acromial ligament or removal of calcium deposit from cuff, or both – not being a service associated with a service to which item 48900 applies (Anaes.) (Assist.)
Fee: $587.75
	

	
	48903 SHOULDER, decompression of subacromial space by acromioplasty, excision of coraco-acromial ligament and distal clavicle, or any combination. (Anaes.) (Assist.)
Fee: $587.75
	48909 SHOULDER, repair of rotator cuff, including decompression of subacromial space by acromioplasty, excision of coraco-acromial ligament and distal clavicle, or any combination – not being a service associated with a service to which item 48903 applies. (Anaes.) (Assist.)
Fee: $783.80
	

	
	48951 SHOULDER, arthroscopic division of coraco-acromial ligament including acromioplasty – not being a service associated with any other arthroscopic procedure of the shoulder region. (Anaes.) (Assist.)
Fee: $930.65
	48960 SHOULDER, reconstruction or repair of, including repair of rotator cuff by arthroscopic, arthroscopic assisted or mini open means; arthroscopic acromioplasty; or resection of acromioclavicular joint by separate approach when performed – not being a service associated with any other procedure of the shoulder region. (Anaes.) (Assist.)
Fee: $979.60
	

	Proposed New items
	489XX Open or arthroscopic subacromial decompression of Shoulder. Inclusive of, if performed:
i) coraco-acromial ligament division
ii) acromioplasty
iii) excision of outer clavicle and acromioclavicular joint
iv) removal of calcium deposit
v) excision of bursa
Not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies. (Anaes.) (Assist.)
	489XY Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of Shoulder. Inclusive of, if performed:
i) decompression of subacromial space by acromioplasty
ii) excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint.
iii) excision of the bursa
iv) biceps tenodesis
Not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies (Anaes.) (Assist.)
	489XY(2) Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of Shoulder, for a tear greater than or equal to 3 cm as assessed on ultrasound, MRI or arthroscopically measured. Inclusive of, if performed:
i) decompression of subacromial space by acromioplasty
ii) excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint.
iii) excision of the bursa 
iv) biceps tenodesis
– not being a service associated with a service to which any open or arthroscopic shoulder region procedure applies (Anaes.) (Assist.)




Appendix B – MBS and AIHW data
MBS services data
Subacromial decompression with or without rotator cuff repair is reimbursed under a number of MBS items, as shown in Appendix A. The figures below show the utilisation of MBS items related to subacromial decompression, and for rotator cuff repair. 
[image: Figure 3 Utilisation of MBS items 48900, 48903 and 48951; 1993–1994 to 2020–2021]
Figure 2	Utilisation of MBS items 48900, 48903 and 48951; 1993–1994 to 2020–2021
Notes 
MBS item 48900 for excision of coraco-acromial ligament or removal of calcium deposit, or both; MBS item 48903 for shoulder subacromial decompression surgery; MBS item 48951 for arthroscopic division of coraco-acromial ligament, including acromioplasty.
Source
Historic MBS utilisation data is available online via Services Australia (MBS 2022b)



[image: Figure 4 Utilisation of MBS items 48906, 48909 and 48960; 1993–1994 to 2020–2021]
Figure 3	Utilisation of MBS items 48906, 48909 and 48960; 1993–1994 to 2020–2021
Notes
MBS item 48906 for repair of the rotator cuff including the excision of coraco-acromial ligament or calcium deposit removal; MBS item 48909 for rotator cuff repair involving subacromial decompression; MBS item 48960 for repair of the rotator cuff including arthroscopic acromioplasty or resection of acromioclavicular joint
Source
Historic MBS utilisation data is available online via Services Australia
AIHW data
The National Hospital Morbidity Database compiles episode-level records from admitted patients (AIHW 2022b, AIHW 2022a). The data are based on the Admitted Patient Care National Minimum Data Set, which captures episode-level demographic, administrative and length-of-stay data, as well as data on the diagnoses of the patients and the procedures they underwent. Data is compiled for admitted patients in Australian hospitals, including public, private and freestanding day hospital facilities.
Procedural codes
[image: Figure 5 Number of procedures performed in Australian hospitals for the excision of the coraco-acromial ligament or calcium deposit from rotator cuff, or for decompression of the subacromial space; 2000–2001 to 2019–2020]
Figure 4	Number of procedures performed in Australian hospitals for the excision of the coraco-acromial ligament or calcium deposit from rotator cuff, or for decompression of the subacromial space; 2000–2001 to 2019–2020
Notes
Procedures are classified using the Australian Classification of Health Interventions (ACHI) codes (AIHW 2022d). Where a procedure has an MBS equivalent, the first five digits of its ACHI code are the MBS item number (IHPA 2022).
Code 48900-00: Excision of coraco-acromial ligament; 48900-01: Excision of calcium deposit from rotator cuff; 48903-00: Decompression of subacromial space; 48951-00: Arthroscopic decompression of subacromial space
Source
AIHW Procedures Data Cubes (AIHW 2022d).



[image: Figure 6 Number of procedures in Australian hospitals for the repair of rotator cuff, with or without decompression of the subacromial space; 2000–2001 to 2019–2020]
Figure 5	Number of procedures in Australian hospitals for the repair of rotator cuff, with or without decompression of the subacromial space; 2000–2001 to 2019–2020
Notes
Procedures are classified using the Australian Classification of Health Interventions (ACHI) codes. Where a procedure has an MBS equivalent, the first five digits of its ACHI code are the MBS item number.
Code 48906-00: Repair of rotator cuff; 48909-00: Repair of rotator cuff with decompression of subacromial space; 48960-00: Arthroscopic reconstruction of shoulder
Source
AIHW Procedures Data Cubes (AIHW 2022d).


Principal diagnoses
[image: Figure 7 Number of hospital separations with a principal diagnosis of either rotator cuff syndrome, impingement syndrome of shoulder or injury of muscles and tendons of the rotator cuff; 1998–1999 to 2019–2020]
Figure 6	Number of hospital separations with a principal diagnosis of either rotator cuff syndrome, impingement syndrome of shoulder or injury of muscles and tendons of the rotator cuff; 1998–1999 to 2019–2020
Notes
Principal diagnoses codes according to ICD-10-AM classifications (various editions).
M75.1: Rotator cuff syndrome; M75.4: Impingement syndrome of shoulder; S46.0: Injury of muscle(s) and tendon(s) of the rotator cuff of shoulder.
Source
AIHW Principal Diagnosis Data Cubes (AIHW 2022c).




Appendix C – Consultation questions

The following questions were included for consultation and stakeholder input: Please also note, consultation input is not limited to these questions and can be received upon any aspect of the Draft PICO confirmation (and clinical guidelines review).
The draft PICO Confirmation includes potential populations, captured in PICO Sets 1 and 2 (pp. 2-3). 
1. Is the population appropriately defined in PICO Set 1, where subacromial decompression is used in the absence of rotator cuff repair? For example, should this be patients with subacromial pain syndrome, or include patients with rotator cuff disease?
2. Is the population appropriately defined in PICO Set 2, where patients have subacromial shoulder impingement and a tear of the rotator cuff? 
3. Should all patients with suspected rotator cuff disorder have recent imaging or radiology of their shoulder prior to surgery?
4. Which procedures (and MBS items) pertain to subacromial decompression performed with/without rotator cuff repair? The review has currently focused on 48903 (standalone) and 48909 (with concomitant repair) and has also considered procedures described in other items as shown in Appendix A.
5. For patients with subacromial impingement how long should conservative therapy be provided prior to referral to be considered for surgery?
6. For patients with (suspected) rotator cuff tears how long should conservative therapy be provided prior to referral to be considered for surgery?
7. Which instruments for shoulder function are used in Australian practice? Are the shoulder-specific instruments currently included for measuring shoulder function appropriate and are there any additional instruments commonly used in Australia?
8. Certain guidelines recommend debridement as an option for certain patients with PTT or FTT. Is this option reflected in the MBS items (see Appendix A)?
Additional questions for consultation are included in the Guidelines report to further investigate common clinical practice in Australia.


Appendix D –PICO for repair of rotator cuff of shoulder: PICO Set 2
Table 5	PICO for repair of rotator cuff of shoulder: PICO Set 2
	Component
	Description

	Population
	Adult patients with symptomatic full or partial thickness rotator cuff tear and subacromial shoulder impingement AND:
· Symptoms unresolved despite conservative therapy for 6 months AND;
· Require concomitant subacromial decompression and rotator cuff repair;
AND excluding:
· Patients with other pathologies of the shoulder e.g. glenohumeral joint osteoarthritis, acromioclavicular arthritis, labral tear including superior labral anterior-posterior (SLAP) tears, adhesive capsulitis/frozen shoulder, tendinopathy of the long head of the biceps, calcific tendinopathy, bicipital tendon disorders, neuropathy, shoulder fractures, shoulder instability/dislocation, malignancy, infection
Note, the current and proposed MBS items for subacromial decompression do not include population eligibility criteria.

	Intervention
	Open, arthroscopic, arthroscopic assisted or mini open repair of rotator cuff of shoulder with decompression of subacromial space
Inclusive of, if performed:
· Acromioplasty 
· Excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint (48906, 48909, 48960, 489XY, 489XY(2))
· Excision of the bursa (489XY, 489XY(2))
· Removal of calcium deposit

	Comparator/s
	· Comparator 1: Rotator cuff repair without subacromial decompression
· Comparator 2: Continued conservative therapy (including pain relief, physiotherapy or other type of allied health or primary care)

	Outcomes
	Safety
· Adverse events
· Infection
· Adhesive capsulitis/frozen shoulder
· Wasting or avulsion of the deltoid muscle
Efficacy/effectiveness
· Shoulder function specific scores (e.g. Constant Murley, Oxford Shoulder Scoreetc)
· Mean pain scores improvement (e.g. visual analogue scale (VAS) etc)
· Health-related quality of life
· Failure of surgery or need for revision surgery
· Return to work or normal function
Long-term outcomes should be reported where possible
Healthcare resources
· Consultations in primary care, specialist or surgery
· Pain management medication
· Diagnostic tests
· Physiotherapy costs
· Consumables and implants for surgery
· Rehabilitation
· Indirect costs (work days lost)
Cost effectiveness (cost per life year gained, cost per quality-adjusted life year (QALY) gained, incremental cost-effectiveness ratio (ICER))
Total Australian Government healthcare costs
Patient-relevant costs (e.g. ongoing physiotherapy, pain relief, loss of time from work or other daily activities)

	Assessment questions
	· What is the comparative safety, effectiveness and cost effectiveness of rotator cuff surgery with subacromial decompression versus rotator cuff surgery alone in patients with rotator cuff tear with subacromial impingement?
· All available sub-populations should be reported.
· Which sub-populations have the greatest benefit from surgery?
· Which sub-populations have the least benefit from surgery?
· Note that the requirement for an add-on economic evaluation component to be determined subsequent to the initial results of the DCAR.
· From MBS data modelling, what is the budgetary impact of a range of scenarios?





Appendix E –Clinical Management Algorithm for treatment of rotator cuff disease including subacromial decompression and repair of the rotator cuff
[image: Figure 8 Current clinical management algorithm for treatment of patients with rotator cuff disease]
Figure 8	Current clinical management algorithm for treatment of patients with rotator cuff disease
Abbreviations: MRI = magnetic resonance imaging, US = ultrasound
Notes
A = Other pathologies may include cardiac conditions, pain in other locations, fracture, dislocation, instability, infection, inflammatory arthropathy, suspected malignancy
B = May include subacromial injections (1–3) e.g. corticosteroid or local anaesthetic for short-term pain relief, if clinically indicated
C = Rotator cuff pathology would include bursitis, tendinopathy, tear
D = Other pathologies may include rotator cuff arthropathy, SLAP lesions, bicipital tendinitis, adhesive capsulitis, glenohumeral osteoarthritis, isolated calcific tendinitis
E = Other therapies may include reverse shoulder arthroplasty
F = Subacromial decompression may include coraco-acromial ligament division, acromioplasty, coplaning of the clavicle, excision of theacromioclavicular joint, removal of calcium deposit and excision of bursa
G = Surgical repair of the rotator cuff with or without subacromial decompression may include excision of coraco-acromial ligament, distal clavicle and acromioclavicular joint, excision of bursa and biceps tendonitis
H = A review of rotator cuff repair with no subacromial decompression is not within the scope of this assessment
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