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ABSTRACT
Background
Traumatic anterior shoulder instability (TASI) accounts for 95% of glenohumeral dislocations, and is associated with soft tissue and bony pathoanatomies. Non-operative treatments include slings, bracing, and physiotherapy. Operative treatment is common, including bony and soft tissue reconstructions performed through open or arthroscopic approaches. 

There is management variation in patient pathways for TASI including when to refer and when to operate.

Methods
Scoping review of systematic reviews, and randomised controlled trials comparing operative with non-operative treatments and different of operative treatments. Search of online bibliographic databases and reference lists of relevant articles from 2002-2012. Systematic reviews were appraised using AMSTAR criteria. Controlled trials were appraised using the CONSORT tool. 

Results
Analysis of the reviews did not offer strong evidence for a best treatment option for TASI. 

No studies directly compare open, arthroscopic and structured rehabilitation programmes. Evaluation of arthroscopic studies and comparison to open procedures was difficult as many of the arthroscopic techniques included are no longer used. Recurrence rate was generally considered the best measure of operative success, but was poorly documented throughout all studies. There was conflicting evidence on the optimal timing of intervention and no consensus on any scoring system or outcome measure.  

Conclusions
There is no agreement about which validated outcome tool should be used for assessing shoulder instability in patients. There is limited evidence regarding the comparative effectiveness of surgical and non-surgical treatment of TASI, including a lack of evidence regarding the optimal timing of such treatments. There is a need for a well-structured randomised control trial to assess the efficacy of surgical and non-surgical interventions for this common type of shoulder instability.
INTRODUCTION
Shoulder joint dislocations are the most common joint dislocations seen in the emergency department (incidence; 8.2-17 cases per 100,000 population per year) with 95% of traumatic gleno-humeral dislocations being in an anterior direction1. Traumatic anterior shoulder instability (TASI) carries a significant morbidity with subsequent re-dislocation rates of up to 85%2. 

Following the 1923 description by Bankart of an anterior labral complex avulsion from the glenoid periosteum3, there has been much interest in the associated patho-anatomy of TASI and potential treatment options. The common mechanism is forced hyper-abduction and external rotation leading to a Bankart lesion, which is usually soft tissue but may also involve a fracture of the glenoid rim (bony Bankart). Associated pathologies include humeral avulsion of the gleno-humeral ligaments (HAGL Lesion), extended labral detachment (superior and posterior), rotator cuff tendon tears and impaction fractures to the posterolateral aspect of the humeral head (Hill-Sachs lesions).
Current non-operative treatments include temporary immobilization using braces or slings, and phased mobilization with structured physiotherapy rehabilitation regimes, operative treatments incorporate soft tissue reconstructions (repair of any labral detachment +/- capsular shift) or bony procedures (transfer of the coracoid process). All procedures can be performed by arthroscopic or open approaches but there remains debate as to which approach is more effective. Furthermore it is unclear as to exactly when surgery is indicated, and whether surgery is superior to non-operative management. 

The aim of this study was to perform a scoping review: critical appraisal of the quality and content of published evidence regarding operative and non-operative management options of TASI, to identify gaps to be addressed by future research. 
METHODS
The electronic databases of Cochrane Database of Systematic Reviews, Cochrane Register of Controlled Trials, NHS Evidence, National Guideline Clearing House, The Centre for Reviews and Dissemination, Database of Abstracts of Reviews of Effects, Health Technology Assessments, MEDLINE and EMBASE were searched for systematic reviews (Level of evidence 1-4), level 1 and 2 randomised controlled trials (RCT) and controlled non-randomised trials (CNT). Reviews and trials were sought to compare the outcomes between various forms of operative intervention, and those comparing operative to non-operative management strategies. Searches were limited to the last decade (2002 - 2012) and no language restrictions applied. Details of the search strategy are presented in the supplementary materials.

Key words used included shoulder instability, dislocation, subluxation, laxity, arthroscopic repair, open repair, rehabilitation and immobilization. All references retrieved by the search were independently assessed by two authors for their relevance and inclusion. Any disagreements were resolved by discussion and arbitration by a third author. 

Inclusion and exclusion criteria 
After the initial search, de-duplication, and a sift for papers deemed not relevant, or to be of an inappropriate design (neither systematic reviews, meta-analyses or level 1 or 2 RCT/CNTs), two authors assessed the remaining articles for inclusion in this scoping review (see figure 1). The following methods of anterior shoulder dislocation management, singly or in combination, were included: arthroscopic stabilisation, open stabilisation, Bankart repair (open or arthroscopic), Latarjet procedure, Bristow procedure, capsular shift, arthroscopic lavage and non-surgical interventions including immobilisation, external rotation bracing, physiotherapy and manipulation. 

Exclusion criteria included multidirectional instability, acromio-clavicular joint dislocation, SLAP lesions, non-clinical studies, case reports and trial protocols without data. 

Quality assessment, 

All papers meeting the inclusion criteria were formally assessed for quality using the validated assessment of multiple systematic reviews (AMSTAR) tool4-6, consolidation of standards of reporting trials (CONSORT) tool7 or the transparent reporting of evaluations with non-randomized designs (TREND) tool8. Inter-rater agreement of all remaining studies was assessed using kappa statistics. 
Data extraction
All systematic reviews meeting the criteria were included however, RCTs and CNTs that met the inclusion criteria were excluded if they had already been included as part of another systematic review. If two papers duplicated the same study group at different follow up points, only the longer term study was included. 

Outcomes considered were recurrent instability or dislocation, repeat surgery, return to work or sport, quality of life measures and sick leave. Outcome scores that were included were the Oxford Instability Score, the Rowe Score for Instability, Simple Shoulder Test (SST), American Shoulder and Elbow Surgeons Score (ASES), Constant scores, Western Ontario Shoulder Instability Index (WOSI) and Single Assessment Numeric Evaluation (SANE).

All studies were assessed using the AMSTAR, CONSORT and TREND tools. These validated assessment tools are questionnaires addressing key methodological factors in conducting systematic reviews, RCTs and CNTs respectively. They allow objective comparison of the strength of evidence and the interpretation of any conclusions. 

RESULTS
The initial search generated 190 references, which were reduced to 95 after removal of duplicated studies. Of these, 23 were excluded if they contained patients with multidirectional instability, acromio-clavicular joint dislocation, SLAP lesions, and 14 were excluded due to inappropriate design (non-clinical studies, case reports and trial protocols without data) (See figure 1). Two authors assessed the remaining 58 articles: 12 systematic reviews and 16 primary studies met the inclusion criteria.  Of these 16 primary studies, a further 7 were removed having already been included in the systematic reviews (See Figure 1). The characteristics of the included studies can be viewed in Table 1 (see supplementary file – web only data).
Overall 63 papers were included in the 12 systematic reviews published between 1988 and 2009. There was significant overlap between studies in these systematic reviews: 63% of studies appeared in one review, 13% in two reviews, 5% in three, 6% in four, 8% in five and 5% in six reviews (see supplementary file – Primary studies in included systematic reviews). Additionally, we identified 9 RCTs published in the last decade that were not considered in these systematic reviews.

Quality assessment

All 12 systematic reviews and 9 RCTs were assessed for quality using the relevant tool. Inter-rater agreement was good with a Kappa value of 0.83 (Table 2). All the systematic reviews were of sound methodological quality addressing most AMSTAR criteria. 
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Table 2. Kappa analysis of inter-rater agreement - showing weighted kappa inter-observer measurements for inclusion of studies based on AMSTAR and CONSORT scoring systems, where Y=yes, N = no, NA=not applicable and CS = can’t say (Complete Kappa analysis available via supplementary files online).
Publication bias was consistently not addressed with only a single study assessing this statistically and one other referring to it within the text of the conclusion itself. Over 50% of reviews did not include a full list of their included and excluded studies and almost half did not have independent duplicate study selection and data extraction. Though most systematic reviews were of adequate methodological rigor according to AMSTAR criteria, by including lower level studies in their analysis, none were classed as Level I evidence. 58% were classed as level II, 17% Level III, and 25% Level IV.

While one of the RCTs had significant weaknesses the remainder scored well on the CONSORT tool. The commonest problems noted were failing to define recruitment periods, unclear participant flow diagrams, failure to explain losses and reasons for ending the trial. However, most of these studies were small and underpowered
The study selection process is described in Figure 1, while the characteristics of the included studies, including level of evidence and AMSTAR/CONSORT criteria, are summarized in Table 1 (see supplementary file – web only data). Below, the consolidated evidence providing support for different treatment modalities is presented.
Open versus Arthroscopic Bankart (anatomical) repair 

This was the most common theme for the studies included with 6 systematic reviews and 3 RCTs (Table 3). The majority of systematic reviews and RCTs showed no significant differences between open and arthroscopic approaches9-16. Techniques used included suture fixation, suture anchors, tacks, and minimal capsular shift. 

Table 3. Summary of evidence for Open versus Arthroscopic repair of Bankart lesions
	Author
	SR

RCT
	Level of Evidence
	AMSTAR (A)

Consort (C)
	Significant difference - open/arthroscopic
	Techniques
	Flaws

	Lenters’07
	SR
	2
	A10
	No difference / Open
	Anchor, Tacks, Suture
	

	Mohtadi’05
	SR
	3
	A5
	No difference / Open
	Anchor, Tacks, Suture, Capsulorrhapy
	Inconsistency of techniques in open/arthroscopic groups

	Freedman’04
	SR
	2
	A7
	Open
	Tacks, Suture
	Ranking of scores

	Petrera’10
	SR
	3
	A8
	No difference
	Anchor, Tacks, Suture
	No confidence intervals

	Pulavarti‘09 Cochrane Review
	SR
	2
	A10
	No Difference
	Anchor, Tacks, Suture, Capsular shift
	

	Hobby’07
	SR
	3
	A7
	N/A / Open
	Suture+Staple vs Anchors+Tacks
	Inclusion criteria

	Mahirogullari’10
	RCT
	2
	C19
	No Difference
	
	Randomisation

Power analysis

Outcome classification



	Netto’12
	RCT
	2
	C34
	No Difference / Arthroscopy
	Suture
	DASH only

	Hiemstra’08
	RCT
	1
	C23
	No Difference
	Approach
	


None of the systematic reviews identified were able to clearly support open or arthroscopic Bankart repairs over each other. All bar one of these include data collected from studies using older arthroscopic fixation methods such as bioabsorbable tacks and transglenoid sutures. Despite including only modern suture anchor techniques, the review by Petrera et al was also unable to demonstrate a difference in recurrence rates between open and arthroscopic repairs, though they do note a trend of improved recurrence rates following arthroscopic procedures in later publications10.
Hobby 200712 conducted the largest, most inclusive review of the available data, including all forms of arthroscopic fixation compared to open. They found that the recurrence rate following arthroscopic shoulder stabilisation using staples or transglenoid suture techniques (older reconstruction methods) appeared to be significantly higher than that of either open surgery or arthroscopic stabilisation using suture anchors (newer techniques). Arthroscopic anterior stabilisation using the most effective techniques had a similar rate of failure to open stabilisation after two years. However, there was great heterogeneity in some of the outcomes that prevented meta-analysis and the included papers cover a wide range of techniques over two decades with varying scientific validity. The one other systematic review to support open procedures is noted to compare open to arthroscopic repairs using transglenoid sutures and bioabsorbable tacks only17 that would now be considered outdated.
The two best conducted systematic reviews, fulfilling 10 of 11 AMSTAR criteria each, were unable to identify differences between open or arthroscopic techniques when considering RCTs only. Lenters et al9 favoured open procedures if data from old case series using non-suture anchor fixation was included. Furthermore the potential for systematic bias and underpowering of analysis, with failure to blind groups and incompatibility of different outcomes scores used between papers was highlighted in a Cochrane review11.
Hiemstra 200815 report no difference in strength deficits of internal and external rotation between open (which involves dividing and repairing subscapularis) and arthroscopic approaches (which leave subscapularis intact), though they note in both study groups strength is decreased on the operative side compared to the contralateral limb.
Only one study clearly supported arthroscopic procedures over open: a thorough RCT (CONSORT 30 out of 37) by Netto et al14 demonstrated a statistically significant improvement in DASH scores with arthroscopic suture anchor repair but the difference was not clinically relevant and both groups had favourable outcomes.

Choice of Arthroscopic Repair Technique

Two RCTs were identified investigating absorbable versus non-absorbable suture anchors for arthroscopic Bankart repair18,19. Though well conducted (fulfilling 30 and 34 of 37 CONSORT criteria), both were small: Milano et al19 (n=78) was powered to give an 80% chance of detecting a 10 point difference in DASH scores as a primary outcome, while in a single surgeon practice Monteiro19 (n=50) would require over 200 patient to detect a change in recurrence rate. Neither study found significant differences in recurrence or patient reported outcome scores between absorbable and non-absorbable suture anchors.
Other studies included in this scoping review consider heterogeneous techniques of arthroscopic repair without differentiation20-22.
Timing of Surgical Repair (First time vs Recurrent Dislocations)

One systematic review20 was included which attempts to attempts to address whether initial surgical intervention for first time dislocation improves outcome compared with recurrent dislocations. They report descriptive data only, with a recurrence rate of 7-16% (median 15%) after surgery for a first time dislocation, compared to 0-24% (median 5.5%). The review was poorly conducted (fulfilling 5 of 11 AMSTAR criteria), and studies had heterogeneous fixation techniques and definitions of failure. 
Open non-anatomical procedures 

No studies directly compared bony with soft tissue repairs in the past decade. One systematic review of six case series23 seeking to identify the optimum open bone-block surgical procedures for chronic glenoid defects in patients with recurrent dislocations was dominated by two studies accounting for 70% of the patients, and almost half (at least 41 of 87) were re-revision surgery. Though they report low recurrence rates (range: 0 - 4.9%) in this difficult patient group, each series used a different technique and was without control or comparison groups, thus providing little evidence to compare the efficacy of treatments of significant glenoid bone defects in recurrent instability.
One RCT24 showed the non-anatomical Putti-Platt procedure led to no significant difference in recurrence or patient reported WOSI score when compared to open Bankart repair at 10 years. Though this study was included as it was recently published, the actual surgical procedures were performed in the early 1990s.
Surgical versus conservative management

There are two well conducted systematic reviews fulfilling 9 of 1121 and 10 of 1122 AMSTAR criteria strongly supporting surgical intervention versus conservative management of first-time dislocation in the ‘typical’ young active male population2, but it is difficult to extrapolate this to the general population. Both studies group ‘any’ surgical against ‘any’ conservative treatment, making identification and interpretation of ‘best’ interventions difficult.
One small (n=24) randomised trial25 was unable to detect a difference in proprioception following arthroscopic stabilisation or immobilisation. Recurrence rate was not assessed.

Conservative management and rehabilitation

Two studies focused solely on conservative measures after closed reduction26,27, both addressing the role of immobilisation in external versus internal rotation. Though a small level 1 RCT (n=55) supports immobilisation in external versus internal rotation27, a systematic review by Handoll et al did not find statistically significant different outcomes in rates of recurrence, ongoing instability or return to pre-injury activity, concluding there is a “lack of good quality evidence to make any recommendations for practice or to inform on the best comparator for trials of surgical versus non-surgical management”26.
One well-powered RCT36 found early mobilisation improved pain and rate of functional recovery without increasing recurrence rate compared to patients immobilised in the first 6 weeks after surgery, though at final outcome there was no difference in pain, function or recurrence.
All interventions

Only one study28 purports to perform a review of all treatment modalities, but instead presents together two smaller systematic reviews looking at different aspects of treatment. One review addresses all surgical versus all non-surgical treatment, finding increased recurrence in the non-surgical group, but making no reference to the nature or protocol of non-operative treatments or the operative procedures undertaken.  The other review addresses open versus arthroscopic surgery, reporting ‘similar’ dislocation rates between the modalities. There were no statistical analyses, and only descriptive percentages. The study did not address the significant heterogeneity of scope and techniques in the included papers.

DISCUSSION
There is a need in modern day healthcare to develop evidenced based guidelines of patient pathways of care. Anterior instability of the shoulder is a common problem encountered in primary and secondary care by GP’s, Sports Physicians, Physiotherapists and Orthopaedic Surgeons. This review assessed the quality and content of the last 10 years of highest level literature available regarding the treatment of anterior traumatic shoulder instability. The quality of the systematic reviews9-12,17,20-23,26,28 encountered was generally high with comprehensive literature searches and appropriate data extraction. However, the content of these reviews involved lower level evidence which still prevents assessment of best treatments for this type of shoulder instability. A particular and very relevant finding in this era of patient outcome assessments was the lack of standardisation of outcome measures with a mixed number of instability assessment scores/tools being used to assess interventions and success rates.

The evidence comparing treatments generally falls into surgical versus non-surgical, with the surgical methods either being open surgery or arthroscopic surgery. In particular, none of the studies addressed the question of the best treatment option for this condition and no study directly compared the three main and established treatments, namely open surgery, arthroscopic surgery or a structured rehabilitation programme.

An important and specific point that needs highlighting is in relation to arthroscopic surgical treatments. ‘Arthroscopic surgery’ as a whole is now a common surgical treatment for instability12,29,30 with many high profile sportsmen and women having had this procedure, but the techniques now used utilise newer surgical technologies and methods of fixation 10,18,19. These are not the only techniques or technologies that are included in the current reviews 12 which tend to include historical and ‘outdated’ methods. These older methods are still however grouped and considered under ‘arthroscopic stabilisation surgery’. This can therefore lead the reader to misinterpret the results of arthroscopic surgery, because any data is based on the limited evidence available from older procedure methods. There remains little published evidence on the results of ‘modern’ arthroscopic stabilisation surgery10.
The evidence for non-operative treatment such as structured rehabilitation programmes is even more limited. While two systematic reviews 21,22 look to compare surgical treatment and non-operative treatment, they both eventually fail to assess the non-surgical treatment group. The nature, duration and structure of the rehabilitation protocols, both as a treatment, or as an adjunct following surgery, was poorly documented throughout.
The optimal timing of any interventions also remains unclear, with little research looking specifically at this issue. This is likely related to the fact that the natural history of shoulder instability is still not fully understood. One study20 showed that outcomes for recurrent dislocators were no worse than those who receive surgery after their first dislocation. This is in conflict with reports that patient reported outcome measures were negatively correlated to number of dislocations and duration of symptoms18. This raises the issue of ‘what does success look like’. While the most straightforward marker of success is no more dislocations, the optimal way of measuring patient satisfaction (or symptoms of ongoing instability) with so many varied treatment options remains unclear. The documentation of the nature of recurrent dislocations or symptoms of ongoing instability is poor throughout all of the included studies. Whilst there are a number of different scores for assessing outcome 31-33 there is no consensus on which is most appropriate 34,35.
This review highlights a real need for standardisation of validated instability outcome assessment to facilitate more meaningful and interpretable research, as well as audit. There is also a clear need for obtaining primary evidence from a well constructed randomized trial looking at the efficacy of open surgery, arthroscopic surgery and a structured physiotherapy programme to treat TASI. Such evidence would be of particularly benefit to patients, clinicians and commissioners especially in order to produce and evidenced based patient pathway of care. 
What are the new findings
· There are no randomised control trials comparing operative and non-operative management of TASI.

· Existing systematic reviews and randomised control trials are misleading because the arthroscopic surgical techniques included have been superseded by more reliable methods due to advancements in surgical technology.

· There is no primary evidence to guide ‘patient pathways of care’ or when it is best to treat TASI surgically.

· There is no primary evidence to support one type of surgery over another (open versus arthroscopic).

· There is no universally accepted validated shoulder outcome score for use in assessment of shoulder instability management.
How might it impact on clinical practice in the near future
· A national and international consensus is needed on a validated shoulder outcome score to assess shoulder instability.

· There is a need to develop evidenced based guidelines for the management of TASI.

· A well-constructed multicentre randomised control trial assessing operative and structured rehabilitation treatments is needed.
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