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ABSTRACT 

Shoulder impingement syndrome (SIS) is a prevalent 

musculoskeletal disorder characterized by mechanical 

compression of the rotator cuff tendons and subacromial 

bursa under the coracoacromial arch during arm 

elevation. This condition manifests as pain, reduced range 

of motion, and impaired functional capacity, significantly 

impacting daily activities and quality of life. Over the past 

two decades, evidence-based management strategies—

including exercise therapy, manual interventions, 

corticosteroid injections, and emerging modalities such as 

extracorporeal shockwave therapy and platelet-rich 

plasma—have evolved, aiming to address both symptom 

relief and underlying pathophysiology. This manuscript 

synthesizes current high-quality clinical trials, systematic 

reviews, and meta-analyses to outline best-practice 

approaches for SIS management. We examine the efficacy 

of various nonoperative treatments, identify predictors of 

favorable outcomes, and propose a tiered intervention 

framework. Findings highlight that tailored exercise 

programs combined with targeted manual therapy yield 

sustained improvements in pain and function, while 

advanced biological and physical modalities show 

promise as adjuncts. Recommendations emphasize early 

identification of modifiable risk factors, individualized 

rehabilitation protocols, and judicious use of injections. 
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INTRODUCTION 

Shoulder impingement syndrome (SIS) constitutes one of the 

most common etiologies of shoulder pain, accounting for up 

to 74% of all shoulder pathologies seen in outpatient 

musculoskeletal clinics. Patients typically report anterolateral 

shoulder pain exacerbated by overhead activities, reaching or 

lifting tasks, and nocturnal discomfort that disrupts sleep. 

Pathomechanically, SIS arises when the subacromial 

structures—namely, the supraspinatus tendon, infraspinatus 

tendon, and subacromial bursa—are compressed between the 

humeral head and the acromion or coracoacromial ligament 

during shoulder elevation. Contributing factors include 

anatomical variations (e.g., hooked acromion), dynamic 

muscular imbalances, poor scapular kinematics, and 

degenerative tendon changes. 

Given its multifactorial nature, effective management of SIS 

demands a comprehensive, evidence-based approach 

targeting both symptom alleviation and correction of 

underlying biomechanical dysfunctions. Historically, 

treatment paradigms ranged from passive rest and analgesics 
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to invasive surgeries such as acromioplasty. However, 

contemporary practice emphasizes nonoperative 

interventions as first-line, reserving surgery for recalcitrant 

cases. This manuscript aims to collate and analyze the highest 

levels of evidence—randomized controlled trials (RCTs), 

systematic reviews, and meta-analyses—published between 

2000 and 2024, to inform clinicians and rehabilitation 

specialists on optimal management strategies for SIS. 

Figure 1: Management of Shoulder Impingement 

Syndrome 

Key objectives include: 

1. Synthesizing efficacy data for exercise-based 

interventions and manual therapies. 

2. Evaluating the role and timing of corticosteroid and 

biological injections. 

3. Assessing emerging physical modalities (e.g., 

shockwave therapy, therapeutic ultrasound). 

4. Developing a tiered, algorithmic framework for 

clinical decision-making. 

LITERATURE REVIEW 

Exercise Therapy for SIS 

Exercise therapy forms the cornerstone of conservative SIS 

management. A landmark multicenter RCT demonstrated that 

a 12-week progressive resistance program focusing on rotator 

cuff strengthening and scapular stabilization yielded 

significant reductions in pain (Visual Analog Scale decrease 

of 3.2 points) and improvements in function (Constant–

Murley score increase of 25 points) compared to a control 

group receiving only advice and analgesics. Systematic 

reviews corroborate that programs combining eccentric 

rotator cuff exercises with proprioceptive scapular drills 

outperform generalized shoulder mobilization regimens. Key 

components of successful protocols include: 

• Eccentric supraspinatus loading: Enhances 

tendon remodeling and load tolerance. 

• Lower trapezius and serratus anterior activation: 

Corrects scapular upward rotation deficits. 

• Kinetic chain integration: Incorporates core and 

lower limb engagement during functional tasks. 

Despite heterogeneous exercise parameters across studies, 

adherence rates above 80% and supervised sessions (twice 

weekly) consistently predict larger effect sizes. 

Figure 2: Exploring Management Strategies for Shoulder 

Impingement Syndrome 

Manual Therapy Techniques 

Manual interventions—such as joint mobilizations, soft-

tissue mobilizations, and instrument-assisted methods—serve 

as adjuncts to exercise. A double-blind RCT found that 

adding grade III–IV glenohumeral mobilizations to an 

exercise program led to earlier pain relief (within four weeks) 
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compared to exercise alone, although both groups achieved 

similar outcomes by 12 weeks. Myofascial release targeting 

the pectoralis minor and upper trapezius has been linked to 

immediate gains in shoulder external rotation and pain 

thresholds during impingement provocation tests. However, 

long-term benefits are predominantly driven by concurrent 

active rehabilitation, underscoring the synergistic role of 

manual therapy. 

Corticosteroid Injections 

Subacromial corticosteroid injections remain a common 

intermediate intervention for persistent pain. A meta-analysis 

of seven RCTs reported moderate short-term benefit (up to 

six weeks post-injection) with a mean pain reduction of 2.1 

points on a 10-point scale, yet no sustained advantage at 

three-month follow-up when compared to placebo or exercise 

alone. Given potential tendon atrophy and 

glycosaminoglycan depletion risks, guidelines recommend 

limiting injections to two per year and using them primarily 

to facilitate participation in rehabilitation rather than 

standalone therapy. 

Emerging Biological and Physical Modalities 

Innovative treatments have garnered attention for refractory 

SIS cases. Platelet-rich plasma (PRP) injections, albeit 

studied in small RCTs, show promise in enhancing tendon 

healing, with one study reporting a 30% greater improvement 

in the Disabilities of the Arm, Shoulder and Hand (DASH) 

score at six months compared to saline injections. 

Extracorporeal shockwave therapy (ESWT) has 

demonstrated comparable efficacy to corticosteroids for 

short-term pain relief, with potential mechanotransductive 

effects fostering tissue repair.¹² Therapeutic ultrasound and 

low-level laser therapy yield mixed evidence, with most trials 

indicating minimal clinical benefit beyond placebo.¹³ 

Methodology 

This review and synthesis adhered to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines. 

Search Strategy  

A comprehensive literature search was performed in 

MEDLINE, Embase, CINAHL, and the Cochrane Central 

Register of Controlled Trials for studies published between 

January 1, 2000, and May 31, 2024. Search terms included 

“shoulder impingement,” “subacromial pain,” “rotator cuff,” 

paired with intervention keywords such as “exercise,” 

“manual therapy,” “corticosteroid,” “platelet-rich plasma,” 

and “shockwave.” Reference lists of included articles and 

relevant reviews were hand-searched to identify additional 

studies. 

Inclusion and Exclusion Criteria 

• Inclusion: Randomized controlled trials (RCTs), 

controlled clinical trials, and high-quality cohort 

studies comparing nonoperative interventions for 

SIS in adults (18–75 years). Outcomes had to 

include validated pain scales (e.g., Visual Analog 

Scale, VAS) and functional measures (e.g., 

Constant–Murley Score, DASH). 

• Exclusion: Studies focusing exclusively on 

postoperative cohorts, mixed shoulder pathologies 

without separate SIS data, case series, and non–

English publications. 

Study Selection and Data Extraction  

Two reviewers independently screened titles/abstracts, 

retrieved full texts for potentially eligible studies, and 

extracted data using a standardized form. Discrepancies were 

resolved by discussion or a third reviewer. Extracted 

variables included sample size, participant demographics, 

intervention protocols (type, frequency, duration), 

comparator details, outcome measures, follow-up duration, 

and reported adverse events. 
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Quality Assessment  

Risk of bias was assessed using the Cochrane Risk of Bias 2.0 

tool for RCTs and the Newcastle–Ottawa Scale for cohort 

studies. Domains evaluated included randomization, 

allocation concealment, blinding, incomplete outcome data, 

selective reporting, and other biases. Studies with high risk in 

two or more domains were designated “high risk,” while 

others were “low” or “some concern.” 

Data Synthesis and Analysis  

Where sufficient homogeneity existed, meta-analyses were 

conducted using a random-effects model. Primary outcomes 

were mean differences in pain (VAS) and function (Constant–

Murley) at short-term (≤6 weeks), intermediate (6–12 weeks), 

and long-term (>12 weeks) follow-up. Heterogeneity was 

quantified via the I² statistic. Subgroup analyses compared 

exercise plus manual therapy versus exercise alone, and 

injections versus placebo. Publication bias was assessed 

through funnel plots and Egger’s test. In cases of clinical or 

methodological heterogeneity, results were synthesized 

narratively. 

Statistical Analysis 

Outcome Measure Comparison Mean Diff. 95% CI p-value I² (%) Timepoint 

Pain (VAS) Ex + MT vs Ex 0.9 points 0.3 to 1.5 0.004 42 ≤ 6 weeks 

Function (Constant Score) Ex + MT vs Ex 6.1 points 3.8 to 8.4 < 0.001 35 6–12 weeks 

Pain (VAS) Steroid vs Placebo 1.7 points 1.1 to 2.3 < 0.001 29 4 weeks 

Function (Constant Score) Steroid vs Placebo 1.2 points – 0.5 to 2.9 0.17 22 12 weeks 

Function (DASH) PRP vs Saline 8.5 points 4.2 to 12.8 < 0.001 61 24 weeks 

Pain (VAS) ESWT vs Steroid 0.2 points – 0.4 to 0.8 0.50 18 6 weeks 

 

Chart: Mean Differences in Outcome Measures for SIS 

Interventions 

RESULTS 

Study Flow and Characteristics  

The initial search yielded 812 records. After removal of 

duplicates and screening, 47 full-text articles were assessed, 

of which 22 RCTs and 5 cohort studies met inclusion criteria 

(Figure 1). Total pooled participants numbered 1,742 (mean 

age 48 ± 9 years; 58% female). Intervention durations ranged 

from 4 to 16 weeks, with follow-up extending up to one year 

in five studies. 

Risk of Bias  

Ten RCTs were rated low risk, eight had some concerns 

(primarily due to lack of assessor blinding), and four were 

high risk (incomplete data reporting). Cohort studies scored 

7–9 out of 9 on the Newcastle–Ottawa Scale, indicating 

robust design. 

Exercise plus Manual Therapy vs. Exercise Alone 

• Short-Term Pain (≤6 weeks): Pooled analysis of 

five RCTs (n = 384) showed a mean VAS reduction 

of 2.8 points (95% CI: 2.1 to 3.5) in the combined 

group versus 1.9 points (95% CI: 1.2 to 2.6) in 

exercise alone (MD = 0.9; 95% CI: 0.3 to 1.5; I² = 

42%). 

• Intermediate Function (6–12 weeks): Across six 

trials (n = 478), Constant–Murley scores improved 

by 28 ± 6 in the combined group versus 22 ± 5 in 
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exercise alone (MD = 6.1; 95% CI: 3.8 to 8.4; I² = 

35%). 

• Long-Term Outcomes: By 6 months, both groups 

demonstrated comparable pain relief and function, 

suggesting manual therapy accelerates early gains 

but does not alter long-term prognosis. 

Corticosteroid Injections 

• Short-Term Pain: Eight RCTs (n = 612) comparing 

subacromial corticosteroid to placebo reported 

greater pain reduction at 4 weeks (MD = 1.7 VAS 

points; 95% CI: 1.1 to 2.3; I² = 29%). 

• Function: No significant differences in Constant–

Murley scores at 12 weeks (MD = 1.2; 95% CI: –0.5 

to 2.9). 

• Adverse Events: Tendon thinning was reported in 

two studies but without clinical rupture over 12 

months. 

Biological and Physical Modalities 

• Platelet-Rich Plasma (PRP): Three small RCTs (n 

= 142) demonstrated greater DASH score 

improvements at 24 weeks (MD = 8.5; 95% CI: 4.2 

to 12.8) versus saline, though heterogeneity was 

high (I² = 61%). 

• Extracorporeal Shockwave Therapy (ESWT): 

Four RCTs (n = 198) showed pain reduction 

comparable to corticosteroids at 6 weeks (MD 

difference = 0.2 VAS points; 95% CI: –0.4 to 0.8) 

with maintained benefits at 3 months. 

• Therapeutic Ultrasound and Laser: Evidence did 

not support clinically meaningful benefits beyond 

placebo. 

CONCLUSION 

This comprehensive synthesis underscores that a multimodal, 

tiered approach optimizes outcomes for shoulder 

impingement syndrome. 

1. First-Line: Progressive, individualized exercise 

programs emphasizing eccentric rotator cuff 

loading, scapular stabilization, and kinetic chain 

integration should be initiated promptly. 

2. Adjunctive Manual Therapy: Glenohumeral 

mobilizations and myofascial techniques accelerate 

early pain relief and functional gains, particularly in 

patients with significant range-of-motion deficits or 

soft-tissue tightness. 

3. Selective Injections: Subacromial corticosteroid 

injections provide moderate short-term analgesia to 

facilitate rehabilitation adherence but confer no 

long-term superiority; their use should be 

judiciously limited. 

4. Emerging Modalities: PRP and ESWT show 

potential as adjuncts for refractory cases, though 

further high-quality trials are needed to establish 

standardized protocols and safety profiles. 

Clinical Implications  

Adopting an algorithmic framework—beginning with 

targeted exercise, adding manual therapy for early 

responders, and reserving injections or advanced modalities 

for persistent symptoms—can enhance patient engagement, 

reduce chronicity risks, and optimize resource allocation. 

Future Directions  

Key areas for further research include: 

• Standardizing PRP preparation and dosing 

regimens. 

• Longitudinal investigations into the structural 

tendon changes post-intervention via imaging. 

• Cost-effectiveness analyses comparing conservative 

versus interventional pathways. 
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• Tailoring protocols based on patient phenotypes 

(e.g., acromial morphology, comorbid 

tendinopathy). 

By integrating robust, evidence-based interventions into 

clinical practice, practitioners can deliver personalized, 

effective care that alleviates pain, restores function, and 

improves quality of life for individuals with shoulder 

impingement syndrome. 
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