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Infraspinatus atrophy (IA) is a prevalent but often overlooked condition in elite tennis 
players, resulting from suprascapular nerve (SN) dysfunction due to repetitive traction or 
compression. While many athletes maintain normal biomechanics through compensatory 
mechanisms, these adaptations can lead to kinetic chain imbalances, increasing the risk 
of secondary injuries. Early detection is crucial to preventing long-term structural 
changes. Diagnosis involves visual inspection, palpation, and functional tests, though 
ultrasound imaging offers a more objective assessment of infraspinatus muscle thickness. 
Conservative treatment aims to restore mobility, strength, and neuromuscular control. 
Athletes should initially avoid aggravating movements before gradually reintroducing 
overhead activity. Preventing posterior capsule stiffness through targeted stretching 
reduces SN compression risk, while nerve gliding exercises enhance mobility. 
Strengthening programs should prioritize controlled eccentric loading of the 
infraspinatus and scapular control exercises to improve stability and reduce 
compensatory strain on surrounding muscles. Preventive strategies are similar to 
rehabilitation approaches and should be incorporated into training routines, particularly 
for young athletes. Structured progression in strength training and workload 
management is essential to prepare the shoulder for high-impact movements like 
serving. Further research is needed to investigate the relationship between IA and 
athletic performance, including serve speed and injury risk. This clinical commentary 
presents a practical approach to the diagnosis and management of IA in elite tennis 
players. 

Level of Evidence    
5 

INTRODUCTION 

Infraspinatus atrophy (IA) is a frequently overlooked condi
tion in professional tennis players and presents as a “hol
lowing or loss of soft tissue bulk inferior to the scapular 
spine in the infraspinous fossa,”1 visibly differing from the 
contralateral side. Despite noticeable muscle atrophy, IA 
typically does not result in pain or self-perceived functional 
deficits2; however, measurable deficits such as decreased 
external rotation strength, impaired shoulder propriocep

tion, and abnormal scapulothoracic muscle recruitment 
patterns are often present.3‑5 Given that the sensorimotor 
system, comprising both active and passive stabilizing 
structures, contributes to shoulder joint stability, atrophy 
of the infraspinatus may compromise athletic performance 
and predispose individuals to subsequent shoulder injuries. 
This clinical paradox—where athletes often report normal 
shoulder function despite underlying neuromuscular im
pairments—complicates diagnosis and allows the condition 
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to remain undetected until preventative screenings are 
conducted. 
The infraspinatus plays a key role in maintaining shoul

der stability and facilitating efficient force transfer during 
tennis strokes.3 Adequate strength of the external rotator 
muscles is crucial during the cocking and acceleration 
phases of a tennis serve to generate power and protect the 
shoulder joint.6,7 

Given its diagnostic challenges and the high prevalence 
of IA among overhead athletes,1,2,8 the aim of this clinical 
commentary is to highlight practical strategies for its early 
detection and management. By addressing IA even in the 
absence of symptoms, clinicians can safeguard athletes’ 
performance and attempt to reduce their risk of future in
jury. 

EPIDEMIOLOGY 

IA is often an early sign of an underlying issue, such as 
suprascapular nerve neuropathy (SNN), which causes mus
cle atrophy due to nerve impairment. SNN, which affects 
the supraspinatus and infraspinatus muscles, accounts for 
1-2% of all shoulder pain and is frequently overlooked.9 It 
primarily affects individuals under the age of 40,8 with re
ported mean ages ranging from 28 to 38 years in athletic 
populations.10,11 Athletes who participte in overhead 
sports, including baseball, volleyball, and tennis, are partic
ularly susceptible to SNN, as these sports place substantial 
loads on the shoulder in overhead, abducted, or externally 
rotated positions, increasing the risk of SNN and IA.12,13 

Ellenbecker et al.1 observed 153 male professional tennis 
players during a musculoskeletal screening, including vi
sual inspection of the infraspinous fossa. Around 92 ath
letes (60.1%) showed IA in the dominant arm, with a sig
nificant association found between IA and weaker external 
rotation strength. IA is also common in other overhead 
sports, such as volleyball and baseball. A systematic review 
by Challoumas and Dimitrakakis suggests that IA is related 
to repetitive ball impacts in overhead positions, with tennis 
and volleyball showing higher prevalence compared to 
baseball.12 

Prevalence rates of IA appear similar between male and 
female tennis players. Young et al.2 reported a 52% inci
dence in female tennis players, while Ellenbecker et al.1 

found 60% in male tennis players.1,2 Ferretti et al. observed 
equal incidence rates among genders, suggesting IA affects 
both male and female volleyball players similarly.13 

RELEVANT ANATOMY 

The SN receives nerve fibers originate from the cervical 
spine nerve roots C5 and C6. It follows a deep path along 
the ventral surface of the upper trapezius and omohyoid 
muscle, then passes posterior to the clavicle beneath the 
insertion of the upper trapezius. The nerve traverses the 
suprascapular notch at the upper border of the scapula, giv
ing off a branch to the supraspinatus. Continuing through 
the spinoglenoid notch, it courses inferior to the transverse 
scapular ligament and around the lateral border of the 

Figure 1. Course of the suprascapular nerve; Source:       
Illustrated by the authors     

scapular spine to reach the infraspinous fossa, where it 
terminates. The spinoglenoid (inferior transverse scapular) 
ligament spans this notch, creating a tunnel through which 
the nerve travels.14‑16 

The SN primarily provides motor innervation to the 
supraspinatus and infraspinatus muscles of the rotator cuff. 
Additionally, its sensory branches serve the posterior as
pects of both the glenohumeral and acromioclavicular 
joints. Sensation in the surrounding skin is supplied by the 
axillary nerve.14‑16 

Understanding the location and visualization of the 
scapular notches is crucial for comprehending the SN’s 
pathway and potential sites of entrapment. Figure 1 illus
trates the suprascapular notch and the spinoglenoid notch, 
covered by the inferior transverse scapular ligament. The 
SN passes between these two notches, following the 
supraspinous fossa, where the supraspinatus muscle is also 
located. 

ETIOLOGY 

The symptoms and severity of IA depend on the lesion lo
cation. Lesions at the suprascapular notch affect both the 
supraspinatus and infraspinatus, while those at the spinog
lenoid notch affect only the infraspinatus. The mechanisms 
of IA are broadly categorized into repetitive traction on the 
nerve and compressive forces. Research has proposed four 
theories to explain the high prevalence of IA among over
head athletes.9,12,17,18 These theories are presented from 
proximal to distal, rather than by their relative importance. 

THEORY 1: SUPRASCAPULAR NERVE ENTRAPMENT 
(SNE) AT THE SUPRASCAPULAR NOTCH RESULTING IN 
SUPRASCAPULAR NERVE NEUROPATHY (SNN) 

This theory suggests nerve compression or entrapment at 
the suprascapular notch. Holzgraefe et al.19 found 33% of 
high-level volleyball players had signs of SNN, with severe 
atrophy and weakness in external rotation (ER). Elec
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tromyography (EMG) confirmed loss of innervation in the 
infraspinatus in athletes with severe atrophy, and mild den
ervation in both infraspinatus and supraspinatus in others 
without clinical signs. This suggests that SNE likely occurs 
at the suprascapular notch, as both the supraspinatus and 
infraspinatus appear to be affected.19 Rengachary et al.20 

proposed that nerve friction and constriction at the supras
capular notch contribute to SNE, relevant for both volley
ball and tennis. 

THEORY 2: SUPRASCAPULAR NERVE NEUROPATHY 
(SNN) AT THE SPINOGLENOID NOTCH DUE TO 
ECCENTRIC INFRASPINATUS CONTRACTION 

This theory examines how SNN may result from traction in
juries during muscle activity. During the tennis serve, play
ers perform a sequence of movements, including maximal 
ER in the cocking phase, followed by rapid acceleration and 
deceleration at ball impact. This places significant stress 
on the shoulder musculature, particularly the infraspina
tus, which controls rotational movements of the shoulder 
joint. Ferretti et al. observed that maximal ER causes the 
infraspinatus contraction to shift the suprascapular nerve 
medially, stretching it and creating tension at the lateral 
edge of the scapular spine. At ball impact, the eccentric 
contraction of the infraspinatus further stretches the nerve. 
These eccentric contractions and deceleration forces strain 
the nerve at the spinoglenoid notch.13,21 

THEORY 3: SUPRASCAPULAR NERVE NEUROPATHY 
(SNN) AT THE SPINOGLENOID NOTCH DUE TO EXTREME 
SHOULDER POSITIONS 

This theory addresses traction injuries from extreme shoul
der positions frequently encountered by overhead athletes. 
Reeser et al.22 highlighted that shoulder abduction and 
horizontal adduction during volleyball serves lead to scapu
lar rotation, elongating the suprascapular nerve. The re
sulting shear stress can damage the nerve, especially at the 
spinoglenoid notch, leading to IA.22 Figure 2 depicts a ten
nis player demonstrating the extreme shoulder positions 
reached during a serve motion. 

THEORY 4: COMPRESSION OF THE SUPRASCAPULAR 
NERVE DUE TO POSTERIOR SHOULDER TIGHTNESS 

This theory proposes that repetitive activation and result
ing tightness in the posterior shoulder may lead to com
pression of the suprascapular nerve. Repetitive overhead 
motions, like serving, lead to increased external rotation 
in the maximally abducted position, which is essential for 
generating high throwing velocities.23 To counteract and 
decelerate the high forces generated during the tennis serve 
and forehand groundstrokes, the posterior rotator cuff 
muscles (infraspinatus and teres minor) and scapular sta
bilizers are heavily activated during the follow-through 
phase. Often this results in localized tightness of the pos
terior capsule as well as the infraspinatus and teres minor 
muscles.24 This tightness, described as thixotropy,25,26 may 
contribute to suprascapular nerve compression during 

Figure 2. Illustration of extreme shoulder positions      
during the tennis serve     

shoulder adduction and internal rotation, especially in the 
follow-through position.1 Plancher et al.27 suggested that 
the spinoglenoid ligament, which blends with and inserts 
into the posterior rotator cuff, may further contribute to 
this compression at the spinoglenoid notch. These effects 
may be aggravated by joint positions such as scapular pro
traction and glenohumeral internal rotation—which com
monly occur during the follow-through phase of a forehand 
or serve—and place additional mechanical pressure on the 
nerve by reducing the available space within the notch.28 

Over time, this posterior shoulder tightness can con
tribute to a glenohumeral internal rotation deficit (GIRD), 
which refers to a loss of internal rotation in the dominant 
shoulder of more than 20° compared to the non-dominant 
side.25 GIRD is commonly observed in overhead athletes 
and is thought to result from adaptations in the posterior 
capsule and musculature due to repetitive loading.29 While 
GIRD itself may not directly compress the suprascapular 
nerve, it reflects the underlying soft tissue tightness that 
can narrow the spinoglenoid notch and limit normal scapu
lohumeral motion, thereby increasing the risk of nerve en
trapment during specific phases of the throwing or serving 
motion. 

HISTORY TAKING 

IA often develops gradually without a history of acute in
jury, and athletes may experience painless atrophy, particu
larly of the infraspinatus, leading to weakness during sport-
specific activities. The extent of this weakness depends on 
the severity of the atrophy and the compensatory action of 
the teres minor.2,8,9,30 Asking about an athlete’s involve
ment in overhead sports and their shoulder function is cru
cial, including details such as the type of sport, frequency 
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Figure 3. Infraspinatus Atrophy Reasoning Flowchart     

and intensity of activity, history of pain or instability, and 
any limitations in performance or range of motion. 
Though IA itself may not cause pain, SNE—especially at 

the suprascapular notch—can. If pain is present, a thorough 
history including symptom onset, trauma, and prior treat
ments should be taken. Athletes often describe vague, deep, 
dull posterior shoulder pain, which can radiate and worsen 
with overhead activity.8,30 

In addition, clinicians should remain alert for red flags 
that may indicate more serious pathology beyond SNE. 
These include acute onset of shoulder weakness, non-me
chanical deep shoulder pain, neurological signs inconsis
tent with isolated rotator cuff dysfunction, and clinical in
dicators of malignancy such as unexplained masses, night 
pain, rapid weight loss, or a known history of cancer. Sys
temic symptoms such as fever, night sweats, or progressive 
pain unrelated to activity should also prompt further inves
tigation.31 

Figure 3 summarizes the screening process for IA, out
lining assessment steps and the aetiology that may lead to 
different forms of IA. This helps guide clinicians in iden
tifying potential nerve lesions and their anatomical loca
tions. 

ASSESSMENT: CLINICAL REASONING FOR 
IDENTIFYING IA 

A detailed clinical examination is key to confirm the diag
nosis and assess any underlying causes. 

OBSERVATION 

IA can be visually assessed from a posterior view with the 
athlete standing (feet together, arms at sides, thumbs on 

hips pointing backward) or in a sitting position, as shown in 
Figure 4. A simple “yes/no” classification is sufficient. How
ever, observation is subjective, and well-developed shoul
der muscles in tennis players may mask true IA. To min
imize misdiagnosis, clinicians should supplement visual 
assessments with objective methods like imaging or func
tional testing. 
Atrophy of the supraspinatus should also be evaluated 

to rule out SNE at the suprascapular notch. This involves 
inspecting the superior shoulder borders from behind for 
bilateral asymmetry.30 Diagnosing supraspinatus atrophy 
can be challenging due to the overlying bulk of the upper 
trapezius. An example of a tennis player with IA can be 
seen in Figure 4. 

PALPATION 

Palpation assessment should include evaluation of tissue 
quality (e.g., pliability, tone, and texture) to help differ
entiate between normal, adaptive, and pathological states. 
Clinicians should systematically compare bilateral struc
tures-such as the supraspinatus and infraspinatus fossae - 
for symmetry, tenderness, atrophy, or hypertrophy. In cases 
of SNE, the affected side may demonstrate increased tissue 
firmness due to fibrosis or muscle guarding, or conversely, 
a soft, atrophic quality in cases of chronic denervation. 
Pliability is best assessed through gentle, sustained man
ual compression and rolling of the superficial and deeper 
tissues to evaluate mobility, resistance, and elasticity. A 
healthy muscle typically offers mild resistance with some 
give, whereas increased stiffness, adhesions, or decreased 
glide may indicate chronic irritation, scarring, or neural in
volvement.30,32,33 
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Figure 4. Apparent Atrophy in the right Infraspinatus       

TESTING ROM 

ROM assessments are essential for identifying joint mo
bility limitations, aiding treatment planning and progress 
tracking. GIRD should be evaluated as a potential factor 
in IA. The spinoglenoid ligament, connecting the scapular 
spine, glenoid neck, and posterior shoulder capsule, may 
tighten during cross-body adduction and internal rotation, 
potentially resulting in dynamic nerve compression and 
pain at the spinoglenoid notch.8,30 Such movements may 
show ROM limitations. Research indicates that dominant 
shoulders in tennis players typically have reduced internal 
rotation ROM (approx. 5-10°) and reduced total rotation 
compared to the nondominant side.34 Scapular stabiliza
tion during testing is crucial to avoid compensatory move
ments that obscure internal rotation and horizontal ad
duction limitations.1,35 These assessments should be 
performed with the patient in a supine position, where one 
hand stabilizes the scapula while the other guides the arm 
into internal rotation or horizontal adduction. Conversely, 
external rotation ROM is often greater in the dominant 
shoulder due to the extreme positions required in tennis.36 

ISOMETRIC STRENGTH TESTING 

Strength assessment is a critical component in evaluating 
IA, and multiple testing approaches may provide comple
mentary insights. Isometric strength testing using a hand-
held dynamometer is a reliable method, typically per
formed with the device positioned proximal to the wrist. 
This is often done using a “make” test, in which the exam
iner holds the dynamometer stationary while the patient 
gradually builds up and maintains maximal voluntary force 
against it—hence the term “make.” In contrast, a “break” 

test involves the examiner applying force until the patient’s 
limb gives way, offering insight into eccentric strength. To 
ensure safety, especially in patients with suspected neu
ropathy or muscle weakness, the examiner should apply 
force in a gradual, controlled manner to minimize the risk 
of discomfort or injury. For greater functional relevance, 
break testing can be performed at different arm posi
tions—such as 0° and 90° of abduction—to assess eccentric 
control of the posterior rotator cuff, a key demand during 
the deceleration phase of the tennis serve.37 

Testing external rotation at 0° abduction is commonly 
used to assess infraspinatus strength, as it emphasizes its 
contribution more than at 90° abduction, where the teres 
minor may be more involved.1 Assessment of the 
supraspinatus can support identification of the location of 
SNE. The “champagne toast” position (30° abduction, mild 
external rotation) is often preferred, as it may better em
phasize supraspinatus activation while reducing deltoid in
volvement compared to the traditional “empty can” test.38 

The highest measurement from two trials in kilogram-
force (kgf) is recorded and compared to the unaffected side 
to identify strength deficits. A strength loss greater than 
10% may be considered significant, as demonstrated by El
lenbecker et al., who reported a mean external rotation 
strength deficit of approximately 12.2% in athletes with 
IA.1 

NEURODYNAMIC TESTING 

To assess for potential SNE, it is crucial to evaluate the 
mobility and gliding of the SN. Effective methods for this 
evaluation include the suprascapular nerve stretch test and 
the cross-body adduction test. These tests can help identify 
any restrictions or pain associated with nerve compression, 
providing valuable insights for diagnosis and treatment 
planning. 
Suprascapular Nerve Stretch Test: The examiner stands 

behind the seated patient, side-bending and rotating the 
head away from the affected shoulder while gently pro
tracting the shoulder. A positive test is indicated when the 
maneuver increases pain at the posterolateral shoulder.4,8,
30 An image of this test can be seen in the Appendix as Fig
ure 5. 
Cross-Body Test: With the patient in a supine position, 

the examiner stands on the side opposite the shoulder be
ing tested. The test begins by passively side-bending the 
patient’s cervical spine away from the affected shoulder to 
place tension on the neural structures. Subsequently, the 
examiner horizontally adducts the patient’s arm across the 
body, applying gentle pressure over the posterior aspect 
of the glenohumeral joint to maintain the position. Si
multaneously, the examiner facilitates scapular protraction 
by applying anterior pressure on the medial border of the 
scapula. The test is considered positive if this maneuver 
reproduces the patient’s posterior shoulder pain or neuro
logic symptoms, suggesting suprascapular nerve irritation. 
For visual reference, please see Figure 6 in the Appendix.8,
30 
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Table 1. Primary Scapular Movements and Contributing Muscles       

Scapular Movement Primary Muscles Involved 

Retraction Middle trapezius, rhomboid major and minor 

Protraction Serratus anterior 

Elevation Upper trapezius, levator scapulae 

Depression Lower trapezius, latissimus dorsi, pectoralis minor 

Upward Rotation Upper trapezius, lower trapezius, serratus anterior 

Downward Rotation Rhomboids, levator scapulae, pectoralis minor 

PASSIVE TESTING FOR JOINT DYSFUNCTION 
(TIGHTNESS & LAXITY) 

The shoulder joint should be evaluated for glenohumeral 
instability, including both inferior and anterior. In cases of 
joint instability, the infraspinatus may compensate to sta
bilize the glenohumeral head within the glenoid fossa. This 
increased demand on dynamic stability can lead to over
strain and overactivity of the infraspinatus, contributing to 
tightness and subsequent nerve compression over time. In
ferior instability can be assessed using the sulcus sign test, 
while anterior instability is evaluated with the apprehen
sion and relocation tests. Screening for micro-traumatic 
posterior shoulder instability is also important, as it is of
ten overlooked in tennis players. Symptoms typically oc
cur in positions of flexion, horizontal adduction, and in
ternal rotation. Posterior capsulolabral instability increases 
humeral head translation.39‑41 

TESTING SCAPULAR DYNAMICS AND STABILITY 

Leider et al. describe scapular instability as a potential 
source of IA. A weak or unstable scapula may cause com
pression of the SN as it passes through the suprascapular 
notch. Therefore, coordination in various scapular move
ments is crucial.30 

Scapular muscle testing should include both isolated and 
functional assessments. Functionally, clinicians can ob
serve scapular dynamics—such as retraction, protraction, 
elevation, depression, and upward or downward rota
tion—during active arm abduction. Isolated testing of the 
middle and lower trapezius can be performed in prone us
ing the “T” and “Y” positions, while the serratus anterior 
can be assessed through exercises such as the quadruped 
serratus press or foam roller wall slides. Adding a loop 
band around the wrists during wall slides may help simulate 
rotator cuff co-contraction, potentially revealing hidden 
weaknesses (Appendix, Figure 7). Clinicians should eval
uate movement quality, compensatory strategies, and the 
strength and endurance needed to maintain each test po
sition. Table 1 which outlines the key muscles contributing 
to each scapular movement is provided below. 

DIFFERENTIAL DIAGNOSTICS 

To differentiate suprascapular nerve entrapment (SNE) 
from other causes of posterior shoulder pain or weakness, 
a thorough clinical examination and patient history are es

sential. Particular attention should be given to the onset 
of symptoms—whether sudden or gradual—and any history 
of trauma, repetitive overhead activity, or prior cervical or 
shoulder pathology. 
Differential diagnosis should include cervical disc herni

ation or radiculopathy, rotator cuff tears or tendinopathies, 
subscapular edema, subacromial pain syndrome, and SLAP 
(superior labrum anterior to posterior) lesions. These con
ditions can mimic or contribute to suprascapular nerve 
symptoms and should be ruled out through targeted clinical 
tests (e.g., Spurling’s for cervical radiculopathy, “Cham
pagne toast” (as described above) test for supraspinatus in
tegrity, O’Brien test for SLAP lesions) and confirmed by 
imaging as appropriate. Depending on the pathology, ultra
sound or MRI can help detect space-occupying lesions such 
as cysts or tumors. In particular, paralabral cysts associated 
with labral or capsular tears may compress the suprascapu
lar nerve along its course over the scapula. 
For more precise nerve evaluation, electromyography 

(EMG) may aid in confirming suprascapular nerve involve
ment and in ruling out more proximal causes such as cer
vical nerve root compression or other upper trunk neu
ropathies.8,9,18 

PROBLEM SOLVING, REHABILITATION, 
TREATMENT, AND PREVENTION OF 
INFRASPINATUS ATROPHY 

The treatment of IA should focus on addressing atrophy, 
stimulating the infraspinatus, and preventing further nerve 
damage. Thus, strengthening the external rotators, espe
cially the infraspinatus, is vital, even without pain or func
tional loss. Rehabilitation should focus on muscle activa
tion and gradual strengthening to restore shoulder stability 
and prevent progression of the atrophy. Athletes with no 
functional limitations or pain may continue their sport with 
modified training loads to avoid exacerbating the condition. 
One approach is to monitor weekly load progression using 
the acute:chronic workload ratio (ACWR), calculated by di
viding the current week’s training load (e.g., total duration 
× session RPE) by the average load of the previous three to 
four weeks. A ratio between 0.8 and 1.3 is generally consid
ered to be within a safe range, while values above 1.5 have 
been associated with a higher risk of injury.42 

For symptomatic cases, non-operative treatment is pre
ferred initially, including physical therapy, non-steroidal 
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anti-inflammatory medications (NSAIDs), and training 
modifications. Monitoring the response to conservative 
treatment is critical, as prolonged nerve compression could 
lead to irreversible muscle atrophy. While clinical improve
ment may occur within months, visible reversal of infra
spinatus atrophy is not commonly reported and difficult to 
monitor without imaging; thus, treatment progress is typ
ically evaluated through functional outcomes rather than 
muscle bulk. Conservative management is often effective, 
with most patients responding within six months. If pain 
reduces and function improves, conservative treatment 
should continue for up to 12 months. If symptoms persist 
after three months, minimally invasive treatments may be 
considered. For cases with a rotator cuff tear, addressing 
the primary issue is preferred over isolated nerve decom
pression.17,30 

Even without a formal SNN diagnosis, IA patients can 
benefit from rehabilitation strategies used for rotator cuff 
tendinopathy. Athletes with symptoms should avoid move
ments that trigger discomfort, particularly during the early 
or acute phase, which can vary between individuals. Activ
ities like reaching backward, overhead motions, and ten
nis serves should be limited initially to prevent small in
juries from worsening. As symptoms subside and shoulder 
function improves, these activities can be gradually rein
troduced. 

KEY ASPECTS OF CONSERVATIVE TREATMENT 

EDUCATION 

Athletes with symptoms should avoid movements that trig
ger discomfort, particularly during the early or acute phase, 
which can vary between individuals. Activities like reaching 
backward, overhead motions, and tennis serves should be 
limited initially to prevent small injuries from worsening. 
As symptoms subside and shoulder function improves, 
these activities can be gradually reintroduced. 
Sleeping on the unaffected side with the affected arm 

supported on a pillow can help reduce symptoms and pre
vent overstretching of the infraspinatus and SN. The head 
should remain in a neutral position to avoid morning stiff
ness.5 This position is illustrated in Figure 8 in the Appen
dix. 

PREVENTING STIFFNESS OF THE POSTERIOR CAPSULE 
AND THE INFRASPINATUS 

Preventing stiffness in the posterior capsule and muscu
lature is important to reduce the risk of SN compression, 
particularly when the shoulder is in adduction and internal 
rotation. Implementing preventive measures can help miti
gate this risk. Some effective examples include: 
Cross-Body Adduction Stretch: Performed by pulling the 

affected arm across the body while keeping the scapula re
tracted. Optionally, it can be done under a warm shower.5 

This stretch targets posterior capsule tightness, which is of
ten associated with GIRD and increased risk of suprascapu
lar nerve irritation. While this position resembles that used 
in diagnostic testing, the goal here is gentle mobilization, 

not provocation of symptoms. Unlike the cross-body adduc
tion neurodynamic test, which places the scapula in pro
traction to increase tension on the suprascapular nerve, the 
therapeutic stretch is performed with the scapula stabilized 
in retraction. This likely reduces neural loading and selec
tively targets the posterior capsule and external rotators, 
minimizing the risk of neural irritation. The stretch is illus
trated in Figure 9 in the Appendix. 
Sleeper Stretch: While lying on the affected side with the 

shoulder and elbow flexed to 90°, the individual uses the 
opposite hand to gently press the forearm toward the table, 
internally rotating the shoulder. The stretch should be held 
for 30 seconds and repeated 3 times, ideally once or twice 
daily, ensuring no sharp pain is felt. A visual reference for 
this stretch can be found in Figure 10 in the Appendix. 
Post-Isometric Relaxation (Contract-Relax) with Respira

tory Augmentation and Shoulder Rotation: While lying in 
supine, slow, deep breaths are encouraged as the arm falls 
into internal rotation. Voluntary internal rotation is also 
encouraged to further stretch the external rotators while 
reciprocally inhibiting them.5 This technique is shown in 
Figure 11 in the Appendix. 

NEURODYNAMICS (NERVE GLIDING) 

Neurodynamic exercises focus on gently gliding nerves 
along their pathways to relieve compression and enhance 
function. These controlled movements aim to alleviate 
symptoms and improve nerve mobility without inducing 
pain, numbness, or tingling. The objective is to support 
healing and facilitate effective rehabilitation while avoiding 
symptom exacerbation. 
Suprascapular Nerve Glides (Active Without Therapist): 

The affected person sits up straight, retracts the shoulders, 
and tucks the chin. They then side-bend toward the unaf
fected side, raise the affected arm overhead, and bend the 
elbow, repeating with steady breathing. An illustration of 
this nerve glide technique can be seen in the Appendix in 
Figures 12 and 13. 

STRENGTHENING OF THE ROTATOR CUFF MUSCLES 

The goal of a strength exercise program for athletes with 
IA is to progressively improve rotator cuff strength. The 
program should start with isolated concentric and eccentric 
exercises and gradually progress to more complex, func
tional overhead and plyometric movements. Emphasizing 
sport-specific movements and controlled loading of the in
fraspinatus and surrounding muscles is key. Given that SNN 
caused by eccentric infraspinatus contractions can lead to 
IA, incorporating controlled eccentric exercises can im
prove strength and functionality while preventing overuse 
injuries from high-impact forces during serves and fore
hands. 
Athletes with IA should be referred to an athletic trainer 

or physical therapist for a comprehensive assessment of 
strength, mobility, and function. Based on this, a tailored 
rehabilitation program should be developed, incorporating 
exercises across various planes and intensities. 
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SCAPULAR CONTROL AND STRENGTHENING 

Effective control of scapular movements, such as elevation, 
protraction, retraction, and depression, is crucial for shoul
der health and recovery from IA. Strengthening the scapu
lothoracic muscles helps alleviate symptoms and prevent 
future damage.30 A study by Contemori and Biscarini43 

found that during shoulder abduction in the scapular plane, 
athletes with isolated infraspinatus atrophy showed signif
icantly higher activity in the deltoid and upper trapezius, 
along with delayed activation of the serratus anterior, com
pared to their contralateral shoulder and healthy athletes. 
These findings underscore the importance of targeting the 
serratus anterior, as well as the middle and lower trapezius, 
in scapular strengthening programs to restore balanced 
muscle activation and improve scapulothoracic control. 
Scapular control exercises should begin with basic move

ments and progress to functional plyometric drills—such 
as medicine ball throws and overhead serving simula
tions—first using a resistance band, then a racket, to safely 
develop coordination, strength, and shoulder stability. 

MANUAL TREATMENT 

To address IA, specialists should use passive mobilization 
techniques targeting areas like the suprascapular notch, 
spinoglenoid notch, and supraspinatus. These techniques 
aim to relieve nerve compression. Evidence suggests that 
passive joint mobilization can quickly improve muscle 
function.44 Below, the authors describe a direct mobiliza
tion of the suprascapular notch, an indirect mobilization 
of the spinoglenoid notch and a release of the supraspina
tus and upper trapezius in prone position. After treatment, 
neurodynamic tests like the suprascapular nerve stretch or 
cross-body test can assess the effectiveness of the tech
niques. 

SOFT TISSUE TECHNIQUES 

Self-care techniques, such as using a fascial ball for soft tis
sue release, can help manage IA by reducing muscle stiff
ness and increasing ROM. These should be combined with 
dynamic stretching and an active warm-up before training. 
Foam rolling the infraspinatus and surrounding muscles al
leviates tightness and improves tissue pliability. Regular 
self-massage can reduce muscle stiffness and prevent nerve 
compression, supporting muscle function and recovery.45 

DRY NEEDLING 

In addition, dry needling has emerged as a targeted inter
vention for addressing neuromuscular dysfunction, partic
ularly in cases involving hypertonicity of the supraspina
tus or infraspinatus. This technique can help reduce trigger 
point activity, improve muscle activation patterns, and sup
port overall rehabilitation when applied by a qualified prac
titioner. Evidence suggests that dry needling can produce 
lasting analgesic effects in patients with shoulder pain, as 
shown in a double-blind, sham-controlled trial where pain 
relief persisted for at least seven days post-treatment.46 

Furthermore, a case report demonstrated that dry needling 
increased infraspinatus muscle thickness and external rota
tion strength in a subject with persistent muscle dysfunc
tion, indicating its potential to support muscle recovery 
and hypertrophy in clinical scenarios involving infraspina
tus atrophy.47 

PREVENTION 

To reduce the likelihood of IA and shoulder injuries, pre
ventive strategies similar to those used in treatment should 
be implemented. Given the high prevalence of IA among 
youth and early adult tennis players, incorporating preven
tive measures into warm-up routines is essential.1 These 
strategies should be consistently practiced to effectively 
address injury prevention. Emphasizing early intervention 
will protect against IA, enhance performance, and improve 
musculoskeletal health. Preventive measures should focus 
on maintaining full passive and active ROM (including pos
terior capsule stretching), gradually strengthening external 
rotators and periscapular muscles (especially loading the 
infraspinatus eccentrically overhead with scapular control), 
nerve flossing of the SN, and specific manual therapy to re
lease surrounding structures in a step-by-step approach. 
Challoumas & Dimitrakakis proposed that SNN at the 

spinoglenoid notch may result from traction injuries, where 
elongation and traction cause shear stress, potentially 
damaging the nerve and leading to atrophy.12 This high
lights the importance of incorporating regular nerve gliding 
exercises into the training regimen of athletes prone to IA. 
These exercises promote nerve mobility, reduce the risk of 

• Direct Mobilization of the Suprascapular Notch: The 
affected person lies on their unaffected side while 
the therapist positions their hands around the upper 
scapular region, applying pressure with their fingers 
focused near the suprascapular notch. To access this 
area effectively, the therapist must gently shift the 
trapezius to the side. Since this region contains the 
SN, releasing tension or adhesions here can enhance 
its function by creating a more favorable environ
ment. Please refer to Figure 14 in the Appendix for il
lustration. 

• Indirect Mobilization of the Spinoglenoid Notch: With 
the affected person in a side-lying position, the ther
apist’s thumb focuses on the spinoglenoid notch. 
Upon identifying an area of tension, the shoulder is 
passively moved into external rotation to facilitate a 
release and improve mobility in the region. This tech
nique is demonstrated in Figure 15 in the Appendix. 

• Release of the Supraspinatus and Upper Trapezius in 
Prone Position: The therapist’s fingers are positioned 
beneath the upper trapezius and supraspinatus mus
cles near the supraspinous fossa. Targeted pressure is 
applied to release tension in these muscles (figure 16 

in the appendix). This technique aims to reduce pres
sure on the suprascapular nerve by alleviating mus
cular tightness and enhancing the surrounding tissue 
environment. 
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entrapment and compression, and help prevent muscle at
rophy related to neuropathy. 

PROGNOSIS 

According to current literature, IA typically responds well 
to conservative treatment programs. In cases where IA is 
associated with structural issues, such as ganglion cysts, 
surgical intervention may be necessary.48,49 Generally, ath
letes can return to their previous level of sports participa
tion following appropriate therapeutic interventions. 

DISCUSSION 

This article provides a practical approach to diagnosing and 
managing IA in tennis players. IA is prevalent among ath
letes, highlighting the need for regular screenings to detect 
it early, especially during training periods with high vol
umes of serving. Early detection helps prevent long-term 
issues, structural changes, and potential injuries in the ki
netic chain. The assessment should involve reviewing the 
athlete’s history, visual inspection, palpation, and func
tional tests. Given the infraspinatus’ crucial role in shoul
der biomechanics and the serve motion, timely identifi
cation and management of IA are essential for optimal 
performance and injury prevention. 
Ellenbecker et al.1 identified IA using visual inspection, 

but this subjective method raises concerns about its re
liability. To improve objectivity, quantifying the bilateral 
thickness of the infraspinatus via musculoskeletal ultra
sound (MSK-US) is recommended. This technique comple
ments visual observation by providing measurable data and 
accounting for potential hypertrophy in surrounding mus
culature that may mask IA.1 However, standardized cut-off 
values for infraspinatus thickness have not yet been estab
lished, highlighting the need for further research to refine 
diagnostic accuracy and clinical decision-making. 
Further research, particularly using rehabilitation ultra

sound for diagnosis, is needed to provide more accurate in
sights into the extent and nature of IA, improving diagnos
tic precision. 
IA is commonly seen in tennis players who transition 

too quickly into explosive activities, such as serving a high 
number of balls, without adequate preparatory phases and 
gradual training buildup. This rapid escalation and overload 
of the infraspinatus can lead to IA, especially in young 
athletes whose shoulder musculature may not yet be fully 
developed to handle such loads. Contemori et al.50 high
lighted altered scapulothoracic muscle imbalances in pro
fessional volleyball players with IA, emphasizing the im
portance of proper muscular development of the shoulder 
girdle for injury prevention. Similarly, Gibson et al.51 iden
tified key risk factors for shoulder injury in youth athletes, 
including imbalances in rotator cuff strength, range of mo
tion deficits, and insufficient sport-specific prepara
tion—particularly in athletes exposed to high loads during 
competition. These findings underscore the need for grad
ual progression in training load, especially in young tennis 
players. 

Young players often engage in low-load shoulder exer
cises in neutral positions, such as external rotator training 
with a light resistance band. However, this does not ade
quately prepare the shoulder for the high loads of serving. 
Pre-participation training should have a preventive focus, 
strengthening overhead athletes step-by-step for high-load 
actions before they experience explosive forces. Athletic 
trainers and physical therapists should establish structured 
progressions to determine when a player is ready for high-
volume serving. A significant gap often exists between low-
load exercises and the high-load demands of serving, es
pecially in youth players. The mean age of tennis players 
in the study from Ellenbecker et al. study was around 25 
years, which likely reflects years of inadequate sport-spe
cific shoulder conditioning.1 

A slow, gradual increase in training intensity, emphasiz
ing prevention, muscle conditioning, and controlled move
ments, can help mitigate the risk of IA. A structured and 
progressive training regimen can significantly reduce the 
likelihood of shoulder injuries and atrophy. 
The role of the supraspinatus in relation to suprascapu

lar nerve entrapment (SNE) in overhead sports remains un
derexplored. Anatomically, the supraspinatus lies superior 
to the suprascapular nerve (SN) as it travels from the 
suprascapular notch beneath the superior transverse scapu
lar ligament to the spinoglenoid notch.15 In tennis players, 
changes in the supraspinatus—such as hypertrophy, 
overuse, or tendon rubbing—are frequently observed in the 
dominant arm and may influence the SN, potentially con
tributing to IA. The compression forces generated during 
the serve reduce the space between the supraspinatus and 
the SN, which supports the author opinion that the 
supraspinatus may contribute to SNE and IA. A similar con
cept was proposed by Sandow and Ilic who emphasized dy
namic compression during the cocking phase of the serve.52 

In that phase, shoulder abduction and external rotation 
cause the supraspinatus to contract and draw the tendinous 
margin between the supraspinatus and infraspinatus ten
dons against the lateral scapular spine, compressing the in
fraspinatus branch of the SN at the spinoglenoid notch.7 In 
contrast, the author opinion presented here suggests that a 
hypertrophic and hypertonic supraspinatus in tennis play
ers could exert more constant pressure on the SN within the 
supraspinous fossa. Further investigation is needed to clar
ify the supraspinatus’ compressive role in SNE. 
Looking at the proposed theories of aetiology, three out 

of four suggest isolated atrophy of the infraspinatus, which 
is also commonly observed in practice. In contrast to the 
infraspinatus, the supraspinatus rarely exhibits atrophy in 
tennis players. Therefore, the authors hypothesize that IA 
results from a combination of SNN at the spinoglenoid 
notch due to eccentric infraspinatus contractions, extreme 
shoulder positions, and compression from posterior muscu
lar and capsular structures. Further cross-sectional studies 
are needed to confirm the rarity of supraspinatus atrophy in 
tennis players and to better understand the underlying ae
tiology of this condition. 
Young et al.2 found no functional deficits or associations 

with concurrent shoulder disorders. Similarly, Strauss et 
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al.18 observed high rates of compressive neuropathies and 
significant muscle atrophy in overhead athletes, but most 
did not show clinically relevant functional deficiencies, 
highlighting a paradox. This may be due to compensatory 
mechanisms in other rotator cuff muscles and surrounding 
musculature. The infraspinatus weakness is often compen
sated by other muscles, such as the teres minor, which can 
take on additional load to maintain shoulder function.53 

As a result, athletes can maintain normal biomechanics, 
allowing for overhead movements without noticeable im
pairments. However, this imbalance can lead to disruptions 
in the kinetic chain, potentially causing pain or functional 
loss in other areas, like the elbow or spine, as compensation 
occurs. Elite athletes may also rely on advanced neuromus
cular control and proprioception to adjust biomechanics 
subtly and preserve performance.2,18,53 

Although IA may not directly correlate with shoulder in
juries or functional deficits, the limitations athletes experi
ence poses a risk for future issues. Therefore, detecting IA 
should be viewed as critical, and a potential warning sign. 
The studies by Young et al.2 and Strauss et al.18 focus on 
the impact of IA on shoulder injuries, but the effects of IA 
on other parts of the functional chain remain unclear. 
Future research should include longitudinal studies to 

track the progression of IA and its effects on shoulder func
tion and performance. Comparative studies are also needed 
to identify the most effective preventive and rehabilitative 
exercise programs. Lastly, further investigation is required 
to explore the correlation between IA and performance 
metrics, such as serve speed in tennis players. 

CONCLUSION 

IA is a common but often overlooked condition in overhead 
athletes, especially elite tennis players. This clinical com
mentary emphasizes the importance of regular preventative 
screenings to detect IA early and initiate an appropriate ex
ercise program, which includes the reduction of potential 
risk factors. Implementing these strategies can significantly 
reduce the incidence and impact of IA, helping athletes re
main healthy and competitive while enhancing their overall 
musculoskeletal health and performance. 
Even if a tennis player does not exhibit functional 

deficits, it remains crucial to frequently assess for IA to pre
vent injuries elsewhere in the body or to identify the source 
of nearby injuries. Coaches, physical therapists, and ath
letes across all overhead sports should focus on specifically 
strengthening the external rotators in overhead positions 
and address shoulder imbalances. 
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