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Abstract

Background Arthroscopic decompression is commonly used to treat shoulder impingement, while the role
of conservative treatment in these patients remains unclear. The objective of this paper is to synthesise
available evidence regarding the effectiveness of subacromial decompression for shoulder impingement
compared with conservative treatment to verify whether arthroscopic surgery is superior to conservative
treatment.

Methods We systematicly retrieved the Cochrane databases, Embase as well as Pubmed (from inception
to July. 02, 2019) for randomized controlled trials. Cochrane risk-of-bias tool was used to assess all
referred studies’ quality and we pooled outcomes with a random-effects model. We divided the outcomes
into short-term subgroup(<2 years) and long-term subgroup (=2 years).

Results 7 randomised controlled trials (RCTs) were included, involving a total of 607 patients, 297
patients operated arthroscopic decompression, compared to 310 patients treated with conservative
management. We found no significant differences either in shoulder pain scores or shoulder function
scores between arthroscopic decompression and conservative management wether in long-term or short-
term follow-up subgroups.

Conclusion No significant difference was demonstrated on the treatment outcomes of shoulder
impingement between arthroscopic decompression and conservative management in our meta-analysis.
Thus, we suggested that conservative management should be chosen firstly for patients with shoulder
impingement, when patients’ symptom cannot be relieved from the conservative treatment, arthroscopic
decompression should be taken into consideration.

Levels of Evidence Level-l study

Background

Shoulder impingement, or subacromial impingement is the narrowing of the subacromial space(ranges
from 1.0—1.5 cm) and the attrition or rubbing of the rotator cuff against the anterior edge and
undersurface of the anterior third of the acromion, the coracoacromial ligament, and at times, the
acromioclavicular joint, rather than against the lateral acromion. This is the underlying rationale for the

subaromial decompression or acromioplasty, which first described by Neer', and at the same time, Neer
divided shoulder impingement into 3 stages: Hemorrhage and Edema(stage 1), Fibrosis and Tendinitis

(stage Il), and Bone Spurs and Tendon Rupture (stage Ill)2. Bigliani et al. found that the acromion could
be divided into three types, including flat, arc and hook acromion, and they pointed out that hook(type Ill)
acromion increased the risk of rotator cuff tears?.

Subacromial decompression was introduced in 1972 as a treatment for subacromial shoulder pain
without high-level evidence and is now one of the most common surgical procedures in orthopaedics’.
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Recently the effectiveness of this procedure is questioned by some scientists, Some reports*® suggested
that surgery was no better than exercise therapy, whereas others®~8 reported surgery benefited more.

There were several review papers®'? and meta-analyses'’~ 14 comparing different treatments of shoulder

impingement, but meta-analyses of arthroscopic subacromial decompression and non-surgical treatment
was not found. So we synthesised the most recent articles and conducted a meta-analysis to figure out if
rthroscopic decompression is better than conservative management for patients with shoulder
impingement. We hypothesized that arthroscopic decompression resulted in better shoulder function and
pain relief than conservative treatment.

Methods
Search Strategy

The Pubmed, Cochrane Central Register of Controlled Trials (The Cochrane Library) as well as Embase
were searched from their inception to July. 02, 2019. We used the following search strategy to search:
((shoulder[Title/Abstract] OR rotator cuff[Title/Abstract]) AND (impingement|[Title/Abstract] OR
pain[Title/Abstract])) AND (((((arthroscopic|[Title/Abstract] OR surgery[Title/Abstract]) OR
decompression[Title/Abstract]) OR physical therapy[Title/Abstract]) OR exercise[Title/Abstract]) OR non-
surgery[Title/Abstract]) AND (Clinical Trial[ptyp] OR Randomized Controlled Trial[ptyp]). We also searched
the references of each potentially eligible paper to identify additional information that may be missed in
the database. Meanwhile, we showed the detailed search process in Fig.1.

Inclusion and Exclusion Criteria

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were used as
a direction for our research. Randomised controlled trials (RCTs) evaluating arthroscopic decompression
versus conservative management for shoulder impingement were included. There were no restrictions on
gender, race, etc. Studies were excluded if patients with full-thickness torn rotator cuff, fracture or calcified
tendonitis were included.

Selection of studies

Two reviewers (*** and ***) independently screened the literature with standardized study selection
forms. A third reviewer (***) would be consulted if there was any disagreement between the 2 reviewers
(‘k** and ***).

Data extraction and quality assessment
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Two authors (***, ***) extracted all data from included RCTs independently. Data extracted included
diagnosis of shoulder impingement, sample size, age, strategies prescribed without operation, operative
interventions, randomisation and recruitment ways, the results of clinical and complication rate and
follow-up period. If standard deviation (SD) values were not presented, we attempted to contact the
authors to get the data. Finally, all of the data was synthesized into an accordant data extraction table.
Outcome measures included shoulder pain and shoulder function. We evaluated the study ‘s
methodological quality according to Cochrane Handbook 5.1.0"° and it was performed by 2 reviewers
(*** and ***) independently. The researching process was involved sequence generation, allocation
concealment, participants’ blinding, assessors’ blinding, incomplete data, selective reporting and other
bias.

Statistical analysis and assessment of risk of bias

In order to improve the results’ generalizability, we used a random effects model to combine data. When
the measurement instruments were different, we used standardized mean differences(SMDs) to measure
similar constructs. Statistical analyses were done through employing the procedure Review Manager
software (RevMan5.3, Cochrane Collaboration, http://www.cochrane.org/). Consequences were divided
into short-term(<2 years) and long-term subgroup(=2 years) data. Estimating pooled mean difference
between arthroscopic decompression and conservative treatment by calculating SMD (standardized
mean differences) and 95%Cl (confidence interval). Statistical heterogeneity was quantitatively evaluated
by Chisquare test with important set P <0.10 or 12 > 50%. Because of the small number of studies
included, we did not construct funnel plots to assess the publication bias. 2 reviewers (*** and ***)
assessed the risk of bias by using the Cochrane Collaboration’s tool for risk of bias assessment in an
independent way.

Results

Literature search and Study Characteristics

After primary screening, there were 3080 studies related to the theme. Meanwhile, after excluding
duplicate and obviously irrelevant reports, 20 articles were retained. By carefully reading the full text, it

was found that: 3 articles'®~18 were just study protocol, 1 article® we couldn’t extract the data we need, 2

19,20 21-23 \were based on the comparison of other

surgical method and conservative management. 11 studies met our inclusion and exclusion criteria, and

article were not randomized controlled trial, 3 articles

among these studies, 5 studies?*28 published by Ketola et al. described the same clinical study and the
follow-up time of these studies all belonged to our long-term subgroup, so we only included as one. 7
eligible RCTs*%28-32 were included eventually in our meta-analysis. Table 1 was the detailed
characteristics of the referred studies.
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Risk of Bias Assessment

3 referred®>2830 studies showed a low-risk bias, yet at the same time 2 studies®'32 showed a high- risk
bias. It was found that the most common bias was blinding of participants and personnel, no study
clearly pointed out the methods for controlling performance bias. We showed the risk of bias assessment
in Fig.2 and Fig.3.

Results of meta-analysis

Shoulder pain

All 7 studies reported shoulder pain scores. Short-term subgroup included 3 studies®3%32 and long-term
subgroup included 4 studies*?82931_Significant differences were not found in shoulder pain scores
between the arthroscopic decompression group and the conservative management group either in short-
term subgroup(standard mean difference[SMD] = —0.06; 95% confidence interval [CI] = =0.28-0.17;P =
0.62; I = 0%) or long-term (standard mean difference[SMD] = —0.12; 95% confidence interval [CI] = -
0.39-0.15; P = 0.38; 12 = 49%). (Fig. 4).

Shoulder function

After data extraction, 6 studies*>29732

reported shoulder function scores. Short-term subgroup included 3
studies®3%32 and no significant differences was found in this subgroup(standard mean difference [SMD]
= 0.12; 95% confidence interval [CI] = =0.18-0.43; P = 0.42; |2 = 49%). Long-term subgroup included 3
studies*2?31 and there was no significant differences either (standard mean difference [SMD] = 0.03; 95%

confidence interval [CI] = —0.53-0.59; P = 0.92; 12 = 81%). (Fig. 5).

Sensitivity analysis

A sensitivity analysis was performed in the long-term follow-up subgroup of shoulder function scores by
removing the study 37 which showed a high- risk bias. The results were insignificant (SMD = 0.30, 95% Cl
= -0.06-0.66), while the heterogeneity was decreased to a lower level (p = 0.20; I? = 40%).

Discussion

The most meaningful findings of our systematic review and meta-analysis were that patients with
shoulder impingement improved after treatment both in the arthroscopic decompression and
conservative treatment groups, while no signifcant differences were found between the two groups either
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in short-term or long-term. Thus, it's not necessary to choose the arthroscopic decompression firstly for
the treatment of shoulder impingement. This result reinforces previous evidence of research on the same
problem. One CSAW study?® firstly set up three control groups to study the treatment of shoulder
impingement, which included arthroscopic decompression, investigational arthroscopy (placebo) and
conservative treatment. The results showed that the patients’ condition improved significantly after
treatment, whether by arthroscopic decompression, investigational arthroscopy or conservative treatment.
However, compared with conservative treatment, surgical treatment had statistical significance but no
clinical significance, at the same time, they found that arthroscopic decompression had no advantage
over investigational arthroscopy either. So, they believed that relieved impingement on the underlying
tendons during movement of the arm may not be the factor of therapeutic effect. A similar FIMPACT
study* conducted by Paavola et al. yielded the same conclusion. Ketola et a/. conducted a study?*~28 to
compare arthroscopic acromioplasty with conservative treatment for shoulder impingement and the
follow-up time lasted for more than 10 years, the results revealed that there were no significant
differences in the changes of the rotator cuff between the two groups at the five-year follow-up, and they
also conducted a detailed subgroup analysis, while no significant difference was found in the subgroup
analysis either. The study?' conducted by Rahme et al. compared open surgery with conservative
treatment for shoulder impingement, and the results showed that open surgery achieved better clinical
results than conservative treatment, and they believed that shoulder impingement was caused by
subacromial capsular compression, which was in conflict with previous studies. Mark et a/.33 compared
the advantages and disadvantages of open surgery and arthroscopic surgery for shoulder impingement,
the results showed that there was no significant difference between open surgery and arthroscopic

34-38 raported a variety of conservative treatment methods, and the

surgery after 1 year. Some literature
results showed that conservative treatment could alleviate pain and improve shoulder function in patients
with shoulder impingement. Despite so many studies on shoulder impingement, the specific mechanism
of pain in patients with shoulder impingement remained a puzzle and great efforts should be done by

etiology or other studies.

Strengths and limitations

We conducted a rigorous review of the relevant literature. The included literature was high-quality
randomized controlled trials. Before our study, only one meta-analysis'® compared the clinical effects of
surgical and non-surgical treatment. However, no meta-analysis had been done to compare arthroscopic
decompression with conservative treatment so far. Several limitations of the present study should be
considered. Firstly, there were some differences in the follow-up time of the included studies, which may
lead to increasing clinical heterogeneity. Secondly, the shoulder pain and shoulder function scores we
extracted were not entirely consistent, which may result in a change in the magnitude of the merger
effect. Thirdly, conservative treatment methods and the different treating time may lead to increasing
clinical heterogeneity. The above limitations would evaluate the results of the system strength of
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argument matters. Considering all above situation, if quality of this study was supposed to be improved,
further inclusion of more and better quality randomized clinical control studies were required.

Conclusion

No significant difference was demonstrated on the treatment outcomes of shoulder impingement
between arthroscopic decompression and conservative management in our meta-analysis. Thus, we
suggested that conservative management should be chosen firstly for patients with shoulder
impingement, when patients’ symptom cannot be relieved from the conservative treatment, arthroscopic
decompression should be taken into consideration.
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Number of Patients Age Female Final
Country follow- Included
Study Enrolled up
(mean) n(%)
Surgical Non-surgery number Outcome

Paavola Finland 59 71 50.5/50.4 42(71)/ 59/68 VAS on arm
activity,

2018 ASD physiotherapy 47(66) Constant-
Murley score
at 2y

Beard UK 106 104 52.9/53.7 54(51)/ 88/84 Oxford
Shoulder

2018 ASD No treatment 52(50) Score, pain
DETECT score
at ly

Ketola  Finland 70 70 46.4/47.8 41(59)/ 68/66 VAS at 2y

2009 ASD Supervised 47(67)

exercise

Haahr Denmark 41 43 44.3/44.5 29(70.7)] 41/43 Constant
score,

2005 ASD physiotherapy 29(67.4) Average pain
and
discomfort in
past 3 months
at ly

Haahr Denmark 41 43 44 .4 58(69) 39/40 Average pain
and

2006 ASD physiotherapy discomfort in
past 3 months
at 4-8y

Brox Norway 45 50 48/47 16(36)/ 39/45 Neer shoulder
score, pain on

1999 ASD physiotherapy 28(56) activity at
2.0y

Brox Norway 45 50 48/47 16(36)/ 41/49 Neer shoulder
score, pain on

1993 ASD physiotherapy 28(56) activity at

0.5y

ASD: Arthroscopic subacromial decompression; VAS: visual analogue scale; y: year
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Figure 4

Forest plot of shoulder pain scores of randomized controlled trials between arthroscopic decompression
and conservative management groups.
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Figure 5

Forest plot of shoulder function scores of randomized controlled trials between arthroscopic
decompression and conservative management groups.
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