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ABSTRACT

Shoulder impingement syndrome is a frequently assigned diagnosis in overhead athletes presenting with shoulder pain,
yet it often serves as a nonspecific label rather than a precise explanation of symptoms. In this population, impingement
complaints are more commonly secondary to altered glenohumeral mechanics, scapular dyskinesis, instability, or
kinetic chain dysfunction rather than primary structural narrowing of the subacromial space. As a result, misdiagnosis
is common and may lead to prolonged symptoms, ineffective rehabilitation, or unsuccessful surgical intervention. This
narrative review examines common diagnostic pitfalls encountered in the evaluation of shoulder impingement
syndrome in overhead athletes, discusses the limitations of imaging, and emphasizes the importance of sport-specific
clinical assessment. A structured diagnostic algorithm is proposed to improve diagnostic accuracy and guide

management in this challenging patient population.
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INTRODUCTION

Shoulder pain is a common complaint among overhead
athletes and represents a frequent cause of functional
limitation, time away from sport, and healthcare
utilization. Among the various etiologies, shoulder
impingement syndrome is one of the most frequently
diagnosed conditions, particularly in athletes participating
in repetitive overhead activities such as baseball,
swimming, volleyball, tennis, and javelin throwing.
Despite its prevalence, the term “shoulder impingement”
is often used as a broad diagnostic label, encompassing a
heterogeneous group of pathologies with distinct
biomechanical and clinical implications.?

In overhead athletes, shoulder impingement frequently
reflects a secondary process driven by altered
glenohumeral mechanics, scapular dyskinesis, or
microinstability rather than a primary structural narrowing
of the subacromial space. As a result, misdiagnosis is
common, particularly when evaluation relies heavily on

nonspecific physical examination maneuvers or imaging
findings without adequate consideration of sport-specific
biomechanics. In clinical practice, these athletes are
frequently treated for “impingement” despite persistent
symptoms, often because the underlying biomechanical or
instability-related contributors were not identified during
the initial evaluation.*®

The consequences of misdiagnosis are especially
significant in overhead athletes, where subtle pathology
can produce marked performance decline and where
premature return to play or poorly targeted interventions
may exacerbate injury. Conditions such as internal
impingement, labral pathology, rotator cuff articular-sided
tears, scapular dyskinesis, cervical radiculopathy, and
neurogenic thoracic outlet syndrome can closely mimic
classic impingement symptoms and are frequently
overlooked.®%

This narrative review aims to highlight common
diagnostic pitfalls encountered when evaluating shoulder
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impingement syndrome in overhead athletes. By
reviewing the relevant pathophysiology, overlapping
clinical presentations, and limitations of routine diagnostic
strategies, this article seeks to provide a practical
framework to improve diagnostic accuracy and guide
appropriate management.

REVIEW

Pathophysiology of shoulder impingement in overhead
athletes

Shoulder impingement syndrome has traditionally been
described as mechanical compression of the rotator cuff
tendons and subacromial bursa beneath the coracoacromial
arch during arm elevation. While this model may apply to
certain patient populations, it inadequately explains the
mechanisms of pain and dysfunction observed in overhead
athletes, in whom impingement is more commonly
secondary to dynamic instability and altered kinematics.

Primary versus secondary impingement

Primary impingement is typically associated with
structural factors such as acromial morphology,
osteophyte formation, or thickening of the coracoacromial
ligament, leading to static narrowing of the subacromial
space. This form is more commonly observed in older,
non-athletic populations.

In contrast, secondary impingement, which predominates
in overhead athletes, arises from functional instability of
the glenohumeral joint. Repetitive overhead motion results
in excessive anterior or superior translation of the humeral
head during arm elevation, producing dynamic
impingement of the rotator cuff against surrounding
structures. In younger overhead athletes, structural causes
of impingement are uncommon, and symptoms attributed
to acromial morphology often persist even after
interventions directed at the subacromial space.*®

Glenohumeral internal rotation deficit and scapular
dyskinesis

Overhead athletes frequently develop glenohumeral
internal rotation deficit due to adaptive changes in the
posterior capsule and surrounding musculature. Posterior
capsular tightness alters humeral head translation and
increases rotator cuff stress. Scapular dyskinesis further
disrupts normal scapulohumeral rhythm, reducing
subacromial clearance and increasing mechanical load on
the rotator cuff.57

Internal impingement and repetitive microtrauma

In throwing athletes, internal impingement represents a
distinct mechanism in which the posterosuperior rotator
cuff is compressed between the humeral head and posterior
glenoid during the late cocking phase of throwing. Over
time, repetitive microtrauma leads to cumulative tissue

damage, altered neuromuscular control, and compensatory
movement patterns.®

Common diagnostic pitfalls in shoulder impingement
syndrome

Labeling all shoulder pain as subacromial impingement

Provocative maneuvers such as the Neer and Hawkins-
Kennedy tests demonstrate high sensitivity but limited
specificity in overhead athletes. Positive findings may
reflect a range of underlying pathologies rather than true
subacromial compression. This tendency toward
diagnostic oversimplification is particularly common in
high-volume clinical settings, where time constraints may
limit sport-specific evaluation.®*

Failure to recognize internal impingement

Internal impingement is frequently overlooked unless
sport-specific movement patterns are carefully evaluated.
Posterior shoulder pain during abduction and external
rotation is often misattributed to subacromial pathology.®

Confusing rotator cuff pathology with instability

Subtle glenohumeral instability increases rotator cuff
loading and may mimic impingement symptoms. Failure
to recognize instability may result in persistent symptoms
despite targeted rotator cuff treatment.*

Overlooking scapular dyskinesis

Abnormal scapular motion alters glenoid orientation and
force coupling across the shoulder. Without addressing
scapular dyskinesis, rehabilitation efforts are often
unsuccessful.®

Ignoring cervical and neurogenic etiologies

Cervical radiculopathy, suprascapular nerve entrapment,
and neurogenic thoracic outlet syndrome may present with
shoulder pain and fatigue during overhead activity. Failure
to perform a comprehensive neurologic and cervical
examination may result in misdiagnosis.*?4

Over-reliance on imaging

MRI findings such as partial-thickness rotator cuff tears or
labral fraying are common in asymptomatic overhead
athletes. Imaging should support, not replace, clinical
judgment. 314

Role of imaging and its limitations

Plain radiographs may identify osseous abnormalities but
are often normal in overhead athletes. MRI and MR
arthrography provide detailed soft tissue evaluation but
frequently reveal incidental findings that may not correlate
with symptoms. In overhead athletes, imaging should be
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viewed as a supportive tool rather than a definitive
diagnosis. Structural abnormalities identified on advanced
imaging are common in asymptomatic individuals and
must be interpreted cautiously. In our experience,
diagnostic error most often occurs when imaging findings
are prioritized over clinical history and physical
examination, particularly in athletes with subtle instability
or biomechanical dysfunction.>%°

Clinical evaluation strategies to avoid misdiagnosis
Sport-specific history

Identification of the athlete’s sport, position, training
volume, and recent workload changes is essential. Pain
should be correlated with specific phases of overhead
motion. Athletes may also minimize symptoms early in the
course of injury, making careful questioning essential to
uncover performance-limiting pain patterns.*’

Focused physical examination

Evaluation should include assessment of glenohumeral
range of motion, stability, rotator cuff strength, and
scapular motion. Glenohumeral internal rotation deficit
and scapular dyskinesis should be actively assessed and
compared with the contralateral side.”

Kinetic chain assessment and red flags

Deficits in posture, core strength, or lower extremity
mechanics may contribute to shoulder pathology.
Neurologic  symptoms,  persistent  pain  despite
rehabilitation, or unexpected clinical deterioration should
prompt consideration of alternative diagnoses.*8-2°

PROPOSED DIAGNOSTIC ALGORITHM

A structured diagnostic approach may assist clinicians in
accurately evaluating shoulder pain in overhead athletes
and avoiding common diagnostic errors. Initial assessment
should emphasize sport-specific history and identification
of symptom patterns related to phases of overhead motion.
Targeted physical examination focusing on range of
motion, stability, scapular mechanics, and Kinetic chain
function should guide diagnostic stratification. Imaging
should be used selectively to support clinical suspicion
rather than establish diagnosis in isolation. Reassessment
following diagnosis-driven management is essential to
ensure symptom resolution and identify alternative
etiologies in patients who fail to improve.

MANAGEMENT IMPLICATIONS

Accurate diagnosis directly influences treatment selection
and outcomes. When secondary or internal impingement is
misdiagnosed as primary subacromial impingement,
treatment is often ineffective, leading to prolonged
symptoms and, in some cases, unnecessary procedures.

Nonoperative management should prioritize correction of
biomechanical deficits, restoration of range of motion, and
strengthening of the rotator cuff and periscapular
musculature. Surgical intervention should be reserved for
patients with structural pathology consistent with clinical
findings. Return-to-play decisions should be guided by

functional recovery rather than imaging findings alone.?
24

CONCLUSION

Shoulder impingement syndrome in overhead athletes is
frequently misdiagnosed due to overlapping clinical
presentations and over-reliance on imaging. A structured,
sport-specific diagnostic approach improves clinical
decision-making and reduces the risk of failed treatment.
Recognizing these patterns requires deliberate attention to
sport-specific demands and an understanding that shoulder
pain in overhead athletes rarely reflects a single isolated
pathology. Emphasizing biomechanical contributors and
functional deficits rather than broad diagnostic labels
allows for more effective management and optimized
outcomes.
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