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Abstract

Shoulder impingement syndrome (SIS) is a common musculoskeletal condition characterized by pain and
functional limitation due to the impingement of subacromial structures. This comprehensive review
elucidates the complex nature of SIS, covering its pathophysiology, diagnostic methodologies, treatment
options, and preventive measures. Through an exhaustive examination of current literature and clinical
practices, the review highlights the importance of a multifaceted approach to SIS management. Physical
therapy plays a pivotal role, focusing on exercises to strengthen shoulder musculature, enhance scapular
stability, and improve range of motion. The review also discusses the strategic use of medications such as
NSAIDs and corticosteroid injections, emphasizing their effectiveness in pain and inflammation management.
Additionally, it advocates for structured rehabilitation programs post-treatment to restore function and
prevent recurrence, recommending preventive strategies like ergonomic adjustments, targeted exercises, and
proper technique training. This paper underscores the need for personalized and evidence-based treatment
strategies, integrating physical therapy and pharmacological management when necessary.
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1. INTRODUCTION

Shoulder impingement syndrome (SIS), also known as subacromial impingement, is a common condition
affecting the shoulder, characterized by pain and restricted movement. This syndrome arises when the
tendons of the rotator cuff muscles become irritated and inflamed as they pass through the subacromial space,
the narrow passage beneath the acromion. The acromion is a bony projection off the scapula that forms the
highest point of the shoulder. The condition is termed "impingement" because the rotator cuff tendons are
pinched or compressed during shoulder movements, especially when lifting the arm [1]. The etiology of SIS
is multifactorial and can be classified into primary and secondary causes. Primary impingement is generally
attributed to the anatomical structure of the subacromial space. Factors such as a hooked or curved acromion,
osteoarthritic spurs on the acromion's undersurface, or variations in the coracoacromial ligament can reduce
the space available for the rotator cuff tendons, leading to impingement [2]. Secondary impingement is often
the result of dysfunction elsewhere in the shoulder that affects normal biomechanics, such as weakness in the
rotator cuff muscles or instability in the shoulder joint. These conditions can cause abnormal movement
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patterns that increase the risk of the tendons being impinged upon [3].

Clinically, SIS presents as a constellation of symptoms that reflect the underlying mechanical compression
and inflammation within the shoulder joint. Patients with SIS typically report a gradual onset of shoulder
pain, which notably worsens during overhead activities or when lifting the arm. This pain is characteristically
localized to the anterior and lateral aspects of the shoulder, reflecting the areas of maximum impingement.
Additionally, the pain may radiate down the arm, further indicating the involvement of the rotator cuff
tendons and possibly the bursa in the subacromial space [4]. Night pain is a particularly distressing symptom
for many patients, often exacerbated when lying on the affected side. This discomfort can significantly
disrupt sleep patterns and contribute to overall distress and fatigue, further complicating the patient's
condition [5]. As the syndrome progresses, individuals may notice a marked decrease in the range of motion
of the shoulder. This limitation can affect the ability to reach overhead, behind the back, or perform tasks
requiring lateral arm movements, severely impacting daily activities and overall quality of life [6]. Weakness
in the shoulder, especially in movements requiring elevation or rotation of the arm, is also commonly
observed. This weakness may be due to pain inhibition, muscular disuse, or actual muscular damage as the
condition advances [7].

Moreover, patients might report a sensation of clicking or popping in the shoulder with certain movements,
suggesting mechanical irritation or a possible tear in the rotator cuff. Crepitus, a crackling sound produced
by the rubbing of inflamed tissues, can sometimes be palpated or heard, indicating ongoing inflammation and
tissue damage [8]. Functionally, individuals with SIS may experience difficulty in performing routine tasks
that require arm elevation or reaching, such as combing hair, putting on clothes, or reaching for objects on
high shelves. These activities can provoke symptoms, leading to an avoidance behavior that further
contributes to muscle weakness and joint stiffness over time. In summary, the clinical presentation of SIS
encompasses a spectrum of symptoms ranging from pain and discomfort to significant functional impairment.
Understanding these clinical manifestations is crucial for the effective diagnosis, treatment, and management
of SIS, aiming to improve patient outcomes and restore shoulder function [1,3].

Given the complexity and the diverse clinical manifestations of SIS, it becomes imperative to approach its
management with a comprehensive understanding of its multifaceted nature. The intricacies of SIS,
highlighted by symptoms that range from subtle discomfort to significant functional impairment, underscore
the necessity for a nuanced approach towards diagnosis, treatment, and rehabilitation. The overarching
objective of this comprehensive review is to synthesize current knowledge and research findings on SIS,
with a specific focus on its diagnostic methods, treatment options, and rehabilitation strategies. By
consolidating a wide range of scholarly articles, clinical trials, and expert opinions, this review aims to
provide a detailed overview of SIS, offering valuable insights into its pathophysiology, clinical presentation,
and management.

2. MATERIALSAND METHODS

2.1 Classification methods

Shoulder impingement syndrome is categorized into stages that reflect its severity and duration,
illustrating the progression of the condition. Initially, the syndrome presents with edema and hemorrhage of
the bursa and rotator cuff tendons, leading to reversible tendonitis. As the condition advances, fibrosis and
thickening of the tendons occur. In the most severe stage, a tear of the rotator cuff tendon may develop.
These stages not only delineate the chronicity and advancement of the disease but also have significant
implications for its treatment and prognosis [9].

One of the earliest and most widely recognized systems for classifying SIS is the Neer classification,
proposed by Charles Neer in the 1970s. This system stratifies the syndrome into three distinct stages based
on symptom severity and pathological changes. Stage I (edema and hemorrhage) is typically observed in
patients under 25 years old and is characterized by reversible inflammation of the rotator cuff tendons and
the subacromial bursa. The symptoms at this stage are acute, often resulting from overuse. Stage II (fibrosis
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and tendonitis) occurs in the 25-40 years age group, where repeated inflammation leads to fibrosis and
tendinitis of the rotator cuff. At this stage, symptoms become more chronic and persistent. Stage III (bone
spurs and tendon ruptures) is found in patients over 40 years old. This stage is marked by mechanical
disruption of the rotator cuff tendons and the formation of bone spurs on the acromion's undersurface,
culminating in a rotator cuff tear [8].

Building upon the foundational work of Neer, the Hawkins classification introduces another perspective
by focusing on the mechanism of impingement rather than its progression. It identifies three types of
impingements. Primary Impingement arises from anatomical abnormalities that reduce the subacromial space,
such as variations in acromial shape or the presence of osteophytes. Secondary Impingement is the result of
instability or dysfunction within the shoulder joint, which leads to abnormal mechanics and subsequent
impingement. Internal impingement predominantly affects overhead athletes. In these cases, the rotator cuff
tendons are trapped between the glenoid and the humeral head during specific arm movements [10]. Further
elaborating on functional aspects, Jobe's classification categorizes impingement syndromes based on the
activities that exacerbate the condition. Outthrowing impingement is commonly seen in athletes who engage
in overhead throwing actions. Non-throwing impingement occurs in individuals who do not perform
overhead activities, either due to their lifestyle or occupational demands [11].

2.2 Diagnostic methods

Diagnosing SIS requires a multifaceted approach that combines patient history, physical examination, and
various imaging techniques. This comprehensive strategy ensures accurate diagnosis, differentiates SIS from
other shoulder pathologies, and guides effective treatment planning. A thorough patient history is crucial in
diagnosing SIS. Clinicians should inquire about the onset, duration, and characteristics of the shoulder pain,
including any specific activities or movements that exacerbate the symptoms. Understanding the patient's
occupational and recreational activities can also provide insights into potential repetitive strain or overuse
injuries contributing to the condition [12]. In the clinical assessment of SIS, several specialized tests are
employed to identify the presence and severity of impingement. Each of these diagnostic methods targets
specific aspects of shoulder mechanics, contributing to a comprehensive understanding of the patient's
condition. The Neer's sign test is a pivotal diagnostic tool for identifying SIS. It is performed by the clinician
who passively raises the patient's arm in forward elevation while stabilizing the scapula. This motion aims to
narrow the space between the acromion and the humeral head, potentially compressing the supraspinatus
tendon against the coracoacromial ligament. A positive Neer's sign, indicated by the elicitation of pain in the
anterior and superior aspects of the shoulder, suggests the presence of impingement [3].

Another critical test, the Hawkins-Kennedy test, focuses on the internal rotation of the arm. The clinician
flexes the patient's shoulder to 90 degrees and then forcibly internally rotates the arm. This maneuver
increases the pressure in the subacromial space, compressing the rotator cuff tendons against the
coracoacromial arch. Pain during this test indicates a positive Hawkins-Kennedy sign, suggestive of rotator
cuff impingement [13]. The painful arc test provides further insights into the impingement process. The
patient is asked to actively abduct their arm from their side up to full elevation. Pain experienced between 60
and 120 degrees of this arc is considered indicative of SIS, as this range typically involves the passage of the
supraspinatus tendon through the narrow subacromial space, where impingement is most likely to occur [14].
Lastly, strength testing of the rotator cuff muscles is essential for evaluating the functional impact of SIS.
The clinician assesses the strength during external rotation and abduction of the arm, comparing it to the
contralateral side. Weakness or pain during these movements can indicate the presence of a rotator cuff tear
or significant impingement affecting the tendon's integrity and muscle performance [15]. Together, these
diagnostic methods form the cornerstone of the clinical evaluation for SIS. By carefully applying these tests,
clinicians can accurately diagnose SIS, differentiating it from other shoulder pathologies and guiding the
development of an effective treatment plan tailored to the patient's specific needs.

In the comprehensive evaluation of SIS, imaging techniques play a pivotal role in confirming the
diagnosis, understanding the extent of the condition, and formulating a targeted treatment plan. These
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modalities, including X-rays, Magnetic Resonance Imaging (MRI), and Ultrasound, each offer unique
insights into the structural and functional aspects of the shoulder joint, facilitating an approach to managing
SIS [16].

X-rays are often the initial imaging study ordered for patients presenting with shoulder pain. While X-rays
cannot directly visualize soft tissue structures such as tendons and bursae, they are invaluable in excluding
other causes of shoulder pain, such as fractures or osteoarthritis. Furthermore, X-rays can reveal bony
abnormalities contributing to impingement, including acromial spurs or variations in the shape of the
acromion. Identifying these anatomical factors is crucial as they can mechanically reduce the subacromial
space, predisposing individuals to impingement [17]. MRI significantly augments the diagnostic process by
providing detailed images of the shoulder's soft tissues. MRI is particularly effective in assessing the
condition of the rotator cuff tendons, identifying tears, tendonitis, and bursitis that are commonly associated
with SIS. The ability of MRI to delineate between acute and chronic injuries and to visualize subtle changes
in tissue composition makes it an essential tool in both the diagnosis and ongoing management of SIS. By
accurately depicting the extent of soft tissue damage, MRI assists clinicians in deciding between
conservative management and the need for surgical intervention [18]. Ultrasound imaging offers the
advantages of real-time, dynamic assessment and the absence of radiation exposure. It is highly effective in
evaluating the integrity of the rotator cuff tendons, detecting tears, and assessing the degree of tendonitis or
bursitis. Ultrasound's capability to guide therapeutic injections into the subacromial space or directly into the
bursa ensures precise delivery of treatments, enhancing their efficacy. The dynamic nature of ultrasound also
allows for the assessment of tendon movement and impingement during active shoulder movements,
providing a functional perspective that static imaging modalities cannot offer [19].

Collectively, these imaging techniques form an integral part of the diagnostic and therapeutic elements for
SIS. By leveraging the strengths of each modality, clinicians can achieve a comprehensive understanding of
the condition, enabling them to tailor interventions to the specific needs of each patient and ultimately
improve outcomes. It is essential to differentiate SIS from other conditions that can cause shoulder pain, such
as rotator cuff tears, adhesive capsulitis, glenohumeral arthritis, and labral tears [20]. The combination of
patient history, physical exam findings, and imaging results helps in distinguishing these conditions. In
summary, the diagnosis of SIS involves a comprehensive evaluation that integrates clinical history, physical
examination findings, and imaging studies. This approach enables clinicians to accurately diagnose SIS,
differentiate it from other shoulder disorders, and formulate an effective treatment plan tailored to the
individual patient's needs.

3. RESULTSAND DISCUSSION

3.1 Physical therapy for SIS

Physical therapy stands as the cornerstone of conservative treatment for SIS, emphasizing a tailored
regimen that encompasses exercises for strengthening and stretching, manual therapy techniques, and posture
education [21]. Within the realm of physical therapy for SIS, a pivotal component of the treatment plan
involves targeted strengthening exercises. These exercises are meticulously designed to fortify the muscles
surrounding the shoulder predominantly focusing on the rotator cuff muscles [2] and scapular stabilizers [22].
The objective is to enhance joint stability and optimize functional capabilities, which are essential for the
effective management and resolution of SIS.

Among the rotator cuff strengthening exercises, the external rotation exercise targets the infraspinatus
muscle. Patients are instructed to maintain their elbow at a 90-degree angle close to the body, using a
resistance band or dumbbell to rotate the arm outward, away from the body [23]. Conversely, the internal
rotation exercise aims to strengthen the subscapularis muscle. Similar equipment is utilized, but the
movement is performed in the opposite direction, enhancing the internal support system of the shoulder [3].
This balanced approach to strengthening both internal and external rotators is critical for maintaining
shoulder stability and function, addressing the underlying issues contributing to SIS. For posterior deltoid
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strengthening, prone horizontal abduction focuses on engaging the posterior deltoid muscles without
exacerbating impingement symptoms. In this exercise, the patient lies prone on a bench and lifts their arms to
the sides with thumbs pointing upwards. This movement is vital for connecting the posterior aspect of the
shoulder, enhancing overall shoulder integrity and function while carefully avoiding movements that could
aggravate impingement [24].

Scapular stabilization exercises are essential for enhancing shoulder stability, among which scapular
retraction is highly recommended. In this exercise, patients are advised to squeeze their shoulder blades
together as if holding a pencil between them [22]. This movement can be performed with or without
resistance and is crucial for strengthening the rhomboids and middle trapezius muscles, which play a
significant role in stabilizing the scapula [6]. Additionally, wall slides incorporate standing with one's back
against a wall and sliding the arms up and down while maintaining contact with the wall. This exercise is
instrumental in improving the mobility and stability of the scapula, ensuring proper shoulder mechanics and
reducing the risk of impingement [25].

Incorporating proprioceptive neuromuscular facilitation (PNF) patterns, particularly diagonal movement
patterns, offers a dynamic approach to shoulder rehabilitation [26]. This method involves moving the arm
across the body in diagonal patterns, effectively integrating external and internal rotations. Such movements
facilitate coordination between the shoulder girdle and the rest of the body, thereby enhancing muscle
function and coordination. This comprehensive approach not only addresses the local symptoms of shoulder
impingement but also improves overall shoulder mechanics and function [27]. Each of these exercises
(strengthening exercises [2,3,24], stabilization exercises [6,22,25], PNF [26,27]) plays a crucial role in the
rehabilitation of patients with SIS. Tailored specifically to meet the individual's needs and progress, these
exercises aim to restore shoulder strength, stability, and range of motion, ultimately facilitating a return to
normal activities and preventing future occurrences of impingement. The guidance of a qualified physical
therapist is paramount in performing these exercises correctly and safely, minimizing the risk of further
injury while maximizing therapeutic outcomes. Through a carefully structured rehabilitation program,
patients can achieve significant improvements in shoulder health and functionality.

3.2 Medication and corticosteroid injections for SIS

In the management of SIS, medications, particularly Nonsteroidal anti-inflammatory drugs (NSAIDs),
play a vital role in the initial stages of treatment. NSAIDs are extensively used for pain management and to
reduce inflammation, key factors that contribute to the discomfort and functional limitations associated with
SIS. These medications work by inhibiting the enzymes involved in the inflammation pathway, thereby
providing symptomatic relief and allowing patients to engage more effectively in rehabilitative exercises and
daily activities. It is essential, however, for clinicians to consider individual patient factors, such as
gastrointestinal tolerance and cardiovascular risks, when prescribing NSAIDs to ensure safety and efficacy
[28].

Corticosteroid injections into the subacromial space represent another critical component of the therapy
for SIS, particularly for cases where acute inflammation is pronounced. These injections are indicated when
NSAIDs and physical therapy do not provide sufficient relief, offering rapid and significant reduction of
inflammation and pain. The benefits of corticosteroid injections include not only immediate relief but also
the potential to facilitate more active participation in physical therapy by reducing pain barriers [29].
However, these injections come with risks, such as potential weakening of the rotator cuff tendons,
increasing infection, and changes in local soft tissue, and their use must be judicious. The decision to
proceed with corticosteroid injections should be based on a comprehensive evaluation of the patient's
condition, considering both the potential benefits and the risks involved [30].

Together, NSAIDs [28] and corticosteroid injections [29,30] constitute important elements in the
multifaceted approach to treating SIS. By carefully integrating these medications within a broader treatment
plan that includes physical therapy and lifestyle modifications, clinicians can significantly improve patient
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outcomes, enhancing quality of life and facilitating a return to normal function.

3.3 Rehabilitation and prevention

In the continuum of care for SIS, the phases of rehabilitation and prevention are paramount, bridging the
gap between acute management and long-term shoulder health. Post-Treatment Rehabilitation underscores
the necessity of a meticulously structured program, designed to follow both conservative treatments and
surgical interventions [6,31]. The primary goal of such a program is to restore the shoulder's function to its
pre-impingement state, ensuring full range of motion, strength, and stability are achieved. This rehabilitation
process involves a gradual progression through various stages, starting with gentle range of motion exercises
to reduce stiffness and moving towards more advanced strengthening and conditioning exercises [32].
Emphasis is also placed on correcting any biomechanical faults in the shoulder's movement patterns that
could predispose the individual to future episodes. By adhering to a comprehensive rehabilitation regimen,
patients can effectively mitigate the risk of recurrence and facilitate a return to their daily activities, sports, or
work without limitations [33].

Preventive measures play a critical role in both averting the initial onset of SIS and preventing its
recurrence. For athletes and individuals whose occupations demand repetitive shoulder movements or
sustained postures, ergonomic adjustments are essential. These adjustments might include modifying the
workstation layout, altering the technique used in sports or work-related tasks, and implementing frequent
breaks to minimize sustained stress on the shoulder [3]. Incorporating shoulder strengthening exercises into
one's routine can fortify the rotator cuff and scapular muscles, thereby enhancing the structural support
around the shoulder joint. Training in proper technique, particularly for overhead activities, ensures that
movements are performed efficiently and safely, reducing undue strain on the shoulder structures [24].
Additionally, education on recognizing early signs of impingement can empower individuals to seek timely
intervention, preventing the progression to more severe impairment [34]. Together, these strategies of
rehabilitation and prevention form a cohesive approach to managing SIS. By restoring shoulder function
post-treatment and implementing preventive measures, patients can achieve sustained improvements in
shoulder health, effectively reducing the risk of future impingement episodes. This holistic approach not only
addresses the immediate concerns associated with SIS but also promotes long-term shoulder well-being,
enabling individuals to maintain an active and pain-free lifestyle.

4. CONCLUSION

This comprehensive review has elucidated the complex nature of SIS, from its pathophysiology and
diagnostics to a broad range of treatment options. It emphasizes the importance of a personalized, evidence-
based approach to management, highlighting physical therapy's pivotal role in enhancing shoulder strength,
stability, and mobility, alongside the strategic use of NSAIDs and corticosteroid injections for pain and
inflammation control. Additionally, it stresses the crucial need for structured rehabilitation post-treatment
and preventive strategies like ergonomic adjustments and proper technique training to prevent recurrence and
ensure long-term shoulder health. The review advocates for an integrated treatment strategy, combining
various modalities to meet individual patient needs, and calls for further research to improve management
techniques for SIS.
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