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ABSTRACT
Introduction and objective
Shoulder impingement syndromes are one of the most common causes of shoulder pain 
in overhead active individuals. Among these, subacromial impingement is the most widely 
studied. In this paper we focused on less evaluated internal impingement syndrome, which 
can lead to impaired upper limb function. Our aim was to provide current knowledge about 
etiology, diagnosis, and treatment of this pathology. 
Review methods
We searched PubMed, BioMedCentral, and ScienceDirect databases with the phrase “internal 
impingement syndrome“ and “shoulder internal impingement“. Articles published since 2017 
(within the last 8 years) were included in this study.
Brief description of the state of knowledge
Internal impingement syndrome occurs during the “late cocking” phase of throwing, in which 
the arm is held in maximal external rotation and abduction. This results in injury to gle-
noid posterosuperior labrum and partial rotator cuff tears. The base for diagnosis is clinical 
examination with provocative tests. Physical evaluation should be confirmed by imaging 
modalities, such as magnetic resonance imaging or ultrasound. The first line of treatment 
is conservative. When this approach fails to succeed, surgery should be considered. In such 
cases, internal impingement syndrome can be effectively managed operatively by shoulder 
arthroscopy with repair and debridement of injured structures.
Summary
Internal impingement syndrome can be a serious, insidious, and gradual process. Although 
it has less prevalence than other shoulder sources of pain, clinicians should be aware of its 
characteristics. Prompt diagnosis and treatment may result in better prognosis and out-
comes for patients.
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Introduction
Shoulder impingement syndromes repre-
sent different conflicts between anatomical-
ly restricted spaces around the joint. These 
disorders can be manifested by pain, dys-
function, and impaired function [1]. While 
the subacromial impingement syndrome 
is by far the most extensively investigated 
and most commonly diagnosed, internal im-
pingement has emerged with growing sig-
nificance in the field of sports medicine and 
orthopedics during the last several decades. 
Although, the knowledge about this condi-
tion varies, depending on region [2]. Inter-
nal impingement was originally reported in  
the late 20th century as a mechanical pro-
cess of the glenohumeral joint [3]. This syn-
drome is based on repetitive movements  
of the shoulder leading to almost maximal 
abduction and external rotation. It hap-
pens in the “late cocking” phase of throwing, 
therefore overhead athletes are the most 
vulnerable to acquiring this disorder [4].  
In this position the posterosuperior glenoid 
rim and articular (undersurface) side of ro-
tator cuff tendons come very close to each  
other, creating impingement. Repeated con-
tact of these structures can lead firstly to 
microtrauma and, after longer exposure, 
to partial thickness rotator cuff tears, and 
glenoid labrum lesions known as superior 
labrum anterior to posterior (SLAP) tears 
[5,6]. Diagnosis may be challenging because 
overhead athletes can have different sour
ces of shoulder pain such as long head of bi-
ceps tendon tears or instability, subacromial 
bursitis, rotator cuff tears, glenohumeral in-
stability or scapular dyskinesia [5,6]. Broad 
understanding of this disorder is important, 
since growing popularity of these sports may 
increase its incidence. Prompt diagnosis and 
treatment can influence patients’ outcomes 
and increase the chances for returning to 
sport at the same level [7]. Therefore, in this 
review we aimed to provide sufficient, recent 
data about internal impingement concerning: 
etiology, diagnosis and treatment options. 

Review methods
We searched PubMed, BioMedCentral, and 
ScienceDirect databases with the phrase “in-
ternal impingement syndrome“ and “shoulder 
internal impingement“. In areas of internal 
impingement associated pathologies, such 
as SLAP tears and rotator cuff tears, we used 
additional searches: “SLAP tear“, “SLAP le-
sion“, “rotator cuff tear“. Articles published 
from 2017 (past 8 years) were included in 
this study. We focused on reviews and ran-
domized controlled trials, as they represent 
the highest level of evidence, although stud-
ies with lower hierarchy were also included. 

Etiology
Internal impingement has been reported in 
sports such as baseball, cricket, rugby, ten-
nis, handball, and volleyball but it may also 
be spotted in non-professional, active indi-
viduals [8–12]. Pathophysiology of this dis-
order is based on the unique biomechanical 
interaction across the glenohumeral joint 
during a particular phase of arm movement. 
Anatomically, the posterosuperior glenoid 
rim and labrum surrounding it constitute 
the bone and fibrocartilaginous structures 
against which the articular surface of the 
supraspinatus and infraspinatus tendons 
are compressed. In the late cocking phase of 
a throwing movement, the shoulder is max-
imally abducted, usually 90–120 degrees, 
and externally rotated, usually more than 
90 degrees. Here, the rotator cuff’s articular 
surface gets compressed against the postero-
superior rim of the glenoid in a repetitive and 
mechanically constrained manner [4,9,11,13]. 
Over time, this trauma manifests as articular- 
sided partial-thickness rotator cuff tears  
involving the infraspinatus and supraspina-
tus tendons and peel-back or partial detach-
ment of the posterosuperior labrum (SLAP 
lesion) [5,14].

Biomechanical factors responsible for this 
process include glenohumeral joint laxity 
increased anteriorly and inferiorly in many 
overhead athletes that allows for excessive 
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translation of the humeral head and puts 
the posterior cuff under increased compres- 
sion [15]. Moreover, posterior shoulder cap-
sule tightness and contracture additionally 
leads to anterior humeral head translation. 
Scapular dyskinesia, which is defined by al-
tered scapular movement during overhead 
activity, may as well result in unstable shoul-
der joints and thus contribute to internal 
impingement. The combined effect of these 
complex factors results in microtrauma. With 
continuous, unstopped provocative positions 
it can progress to partial thickness rotator 
cuff articular sided tears and posterosuperior 
glenoid labrum injury. Finally, repeated abuse 
may result in complete thickness rotator cuff 
tears or labral complex tears, if left untreated, 
leaving the patient with worse prognosis [16].

Diagnosis
Patients with internal impingement syndrome 
experience deep pain in the shoulder, located 
next to the tip of acromion process. It may be 
located lateral or posterior in the shoulder joint. 
Pain may radiate distally and may be aggrava
ted during or after overhead activity and in the 
night during sleeping. Symptoms are typically 
progressive and insidious in onset and are ac-
centuated by maximal abduction and external 
rotation, which is a provocative position [9,13]. 

Physical examination includes noting posture 
and scapular position to identify scapular dys-
kinesis or maladaptive patterns. Palpation typ-
ically identifies tenderness along the posterior 
glenohumeral joint line. Range of motion test 
can identify increased external rotation, a re-
ported phenomenon known as glenohumer-
al internal rotation deficit, on the affected 
extremity with posterior tightness [12,17] . 
Strength testing evaluates rotator cuff muscle 
balance and scapular stabilizers. Provocative 
maneuvers such as the posterior impingement 
test/apprehension test, with passive arm ab-
duction to 90 degrees and maximum external 
rotation, may reproduce pain inside the joint. 
In this position supraspinatus muscle is very 
close to glenoid, creating a conflict [13,18,19]. 
The crank test, employing axial loading with 
internal and external rotation to elicit labral 
pathology, and O’Brien’s active compression 
test, testing superior labral pathology common-
ly seen with internal impingement, are useful 
maneuvers [20]. 

Imaging begins with standard radiographs 
such as true anteroposterior, scapular Y, and 
axillary lateral views, but these are used 
primarily to analyze bony anatomy and ex-
clude other pathologies, such as degenera-
tive changes or humeral head migration, but 
sometimes are helpful in diagnosing humeral 

Figure 1. O’Brien test. The examiner applies a uniform 
downward force to the patient’s arms as they resist and 
attempt to maintain 90° of forward flexion [21]

Figure 2. Posterior impingement test/apprehension 
test [8]
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head cyst or Bennet lesion [5,22]. Magnetic 
resonance imaging (MRI) is the diagnostic 
gold standard, permitting accurate visual-
ization of partial-thickness articular-sided 
rotator cuff tears, labral damage, capsular 
thickening, and cartilage status [5].

Ultrasound, although used less often in 
intra-articular pathology, can define rotator 
cuff integrity and dynamic impingement 
with provocative positioning, and serves as 
a cheap tool for monitoring treatment effect 
[24]. Nevertheless, it must be remembered 
that this is highly operator dependent imag-
ing modality, and only in experienced hands 
have acceptable sensitivity and specificity 
regarding evaluation of shoulder pathologies 
[25]. Diagnostic local anesthetic injections 
into the glenohumeral joint temporarily ease 
symptoms, helping to confirm generators of 
pain in the intra-articular space. Neverthe-
less, these injections are not specific, and pain 
mitigation can be due to any other pathology 
inside the glenohumeral joint [26].

Treatment options
Treatment begins with conservative man-
agement focusing on reduction of mechan-
ical stress and restoration of normal bio-
mechanics in the shoulder. These patients 
are instructed to modify activities, mostly 
avoiding or modifying overhead and throw-
ing motions in an attempt to diminish re-
petitive extreme external rotation. Physical 
therapy targets strengthening the rotator 
cuff and scapular muscles, stretching and 
manipulation of the posterior capsule to 
counteract tightness, targeting scapular 
dyskinesis through motor control exercises, 
and finally complex upper limb exercises to 
improve kinematic chain [27]. These actions 
together can optimize throwing mechanics 
and reduce shoulder stress, allowing impact-
ed structures to heal. Pharmacologic treat-
ment with agents such as nonsteroidal anti- 
inflammatory drugs may be used for pain 
and inflammation control [28]. Platelet-rich 
plasma has been employed in highly selected 

refractory instances, but definitive evidence 
of long-term benefit is lacking [29]. Rehabili-
tation regimens are often long, typically three 
to six months or more, with patient compli-
ance and repeated professional monitoring 
required [30].

Surgical management is required when 
symptoms persist after adequate conserva-
tive treatment or in the event of significant 
structural lesions, such as full-thickness rota-
tor cuff tears or labral lesions that are unsta-
ble [1,16]. Adequate timing for surgery should 

Figure 3. Coronal magnetic resonance imaging showing 
a partial thickness rotator cuff tear (white arrow) and  
superior labrum anterior to posterior tear (grey arrow) [23] 

Figure 4. Partial thickness articular-sided tear of infra
spinatus seen in shoulder arthroscopy [23]
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be briefly discussed with competitive ath-
letes, to address their needs in relation to the 
competitive season. Shoulder arthroscopy 
is nowadays the standard for treating labral 
and rotator cuff pathologies. It is less invasive 
than open surgery and permits for quicker 
recovery. Moreover, through several 1–2 cm 
incisions multiple shoulder pathologies could 
be addressed [31]. The purpose of this surgery 
is to address tears related to internal impinge-
ment, such as SLAP labral lesions or rotator 
cuff tears. Small rotator cuff tears could be 
addressed by debridement alone, but bigger 
or full thickness tears should be repaired 
with suture anchors [32]. SLAP lesions are 
addressed by suture anchors repair or biceps 
tenodesis [33,34]. Some surgeons advocate 
subacromial bursa removal and subacromial 
space decompression in addition to rotator 
cuff repair [35,36]. 

Goals of rehabilitation after surgery de-
pends on procedures carried out. If there was 
debridement alone, the patient can begin to 
perform an active range of motion exer- 
cises, as soon as the edema and pain allows.  
If there was repair, some restriction of pas-
sive range of motion is initially advised to 
protect sutured structures. In case of rotator 
cuff repair patients are advised to use abduc-
tion orthosis to release supraspinatus and 

infraspinatus tendon tension [37]. Passive 
range of motion exercises are introduced just 
after surgery. While an active range of motion 
exercises are started after several weeks from 
operation, they are prohibited at the outset 
of repair to allow initial healing without ten-
sion [38]. After regaining adequate active, 
pain free range of motion strengthening ex-
ercises are implemented. Finally, complex full 
limb movements and stabilization exercises 
with sport-specific tasks are initiated. Return 
to sport is highly dependent on the severity 
of injuries and typically ranges from 4 to  
6 months postoperatively [39].

Summary
Internal impingement syndrome can be  
a serious disorder in overhead active individ-
uals, excluding them from sports or work, 
if left untreated. Therefore, rapid detection 
and adequate treatment of this pathology 
is crucial. Diagnosis of this insidious conflict 
is based on clinical examination together 
with imaging such as MRI or ultrasono- 
graphy. Conservative treatment is the first 
line with focus on complex rehabilitation and 
activity modification. If this approach fails 
to succeed, shoulder joint arthroscopy with 
debridement and/or repair should be con-
sidered. In high-risk groups such as athletes,  

Figure 5. Superior labrum anterior to posterior (SLAP) tear (left image, white arrow), and SLAP tear repair (right 
image, white arrows – pointing suturing places) seen in shoulder arthroscopy [23]
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the proper implementation of injury preven-
tion programs may contribute to a reduced 
incidence of shoulder injuries [40,41]. More-
over, in the future human motion tracking 
sensors can be used to evaluate improper 
technique movements as screening tools. 
For now, inertial motion sensors are prom-
ising, portable devices, which are still evalu-
ated and developed [42–44]. Over time, they 
may make detection of incorrect movements 
patterns possible, thus diminishing the inci-
dence of internal impingement syndrome.

References
1.	 Bolia IK, Collon K, Bogdanov J, Lan R, Petri­

gliano FA. Management options for shoulder 

impingement syndrome in athletes: insights 

and future directions. Open Access J Sports 

Med 2021; 12: 43–53. 

2.	 Chelli M, Grimberg J, Lefebvre Y, et al. Internal 

impingement of the shoulder: an international 

survey of 261 orthopaedic surgeons. Orthop 

Traumatol Surg Res 2019; 105: S207–S212.

3.	 Walch G, Boileau P, Noel E, Donell ST. Impinge-

ment of the deep surface of the supraspinatus 

tendon on the posterosuperior glenoid rim:  

an arthroscopic study. J Shoulder Elbow Surg 

1992; 1: 238–245.

4.	 Mihata T, Jun BJ, McGarry MH, Lee TQ. Effect  

of eccentric muscle force on shoulder internal 

impingement in a cadaveric model of throwing. 

J Shoulder Elbow Surg 2026, 35: e363–e369. 

DOI: 10.1016/j.jse.2025.06.011.

5.	 Lin DJ, Wong TT, Kazam JK. Shoulder injuries 

in the overhead-throwing athlete: epidemiology, 

mechanisms of injury, and imaging findings.  

Radiology 2018; 286: 370–387.

6.	 Kibler WB, Sciascia A, Tokish JT, et al. Disa-

bled throwing shoulder 2021 update: part 1 –  

anatomy and mechanics. Arthroscopy 2022; 38: 

1714–1726.

7.	 Ina J, Soma D, Camp C, Pulos N. Treatment and 

prevention of injuries in skeletally immature 

throwing athletes. J Am Acad Orthop Surg 2026; 

34: e151–e160. DOI: 10.5435/jaaos-d-25-00186.

8.	 Shah SR, Horsley I, Rolf CG. Anterior internal 

impingement of the shoulder in rugby players 

and other overhead athletes. Asia Pac J Sports 

Med Arthrosc Rehabil Technol 2017; 8: 13–17.

9.	 Patel H, Lala S, Helfner B, Wong TT. Tennis 

overuse injuries in the upper extremity. Skeletal  

Radiol 2020; 50: 629–644.

10.	 Ishikawa H, Kurokawa D, Muraki T, et al .  

Increased external rotation related to the soft 

tissues is associated with pathologic internal 

impingement in high-school baseball players.  

J Shoulder Elbow Surg 2022; 31: 1823–1830.

11.	 Lawrence RL, Soliman SB, Roseni K, Zauel R, 

Bey MJ. In vivo evaluation of rotator cuff inter-

nal impingement during scapular plane abduc-

tion in asymptomatic individuals. J Orthop Res 

2022; 41(4): 718–726.

12.	 Schmalzl J, Walter H, Rothfischer W, et al. GIRD 

syndrome in male handball and volleyball  

players: is the decrease of total range of mo-

tion the turning point to pathology? J Back  

Musculoskelet Rehabil 2022; 35: 755–762.

13.	 Takahashi M, Iwamoto K, Monma M, et al. 

The area of impingement in the throwing  

versus nonthrowing shoulder of collegiate 

baseball players: an MRI study of the simu

lated late-cocking phase of throwing. Orthop  

J Sports Med 2021; 9: 2325967121992133.  

DOI: 10.1177/2325967121992133.

14.	 Alrabaa RG, Lobao MH, Levine WN. Rotator 

cuff injuries in tennis players. Curr Rev Muscu-

loskelet Med 2020; 13: 734–747.

15.	 Funakoshi T, Takahashi T, Shimokobe H, Miya­

moto A, Furushima K. Arthroscopic findings  

of the glenohumeral joint in symptomatic ante-

rior instabilities: comparison between overhead 

throwing disorders and traumatic shoulder 

dislocation. J Shoulder Elbow Surg 2023; 32: 

776–785.

16.	 Kibler WB, Sciascia A, Tokish JT, et al. Disabled 

throwing shoulder: 2021 update: part 2 – patho

mechanics and treatment. Arthroscopy 2022; 

38: 1727–1748.

17.	 Keller RA, De Giacomo AF, Neumann JA, Lim­

pisvasti O, Tibone JE. Glenohumeral internal 

rotation deficit and risk of upper extremity 

injury in overhead athletes: a meta-analysis 

and systematic review. Sports Health 2018; 10:  

125–132.



S. Stupnicki, et al.: Shoulder internal impingement syndrome

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion – IRONS62

18.	 Leschinger T, Wallraff C, Müller D, et al. Inter-

nal impingement of the shoulder: a risk of false 

positive test outcomes in external impingement 

tests? Biomed Res Int 2017; 2017: 1–5.

19.	 Saini G, Lawrence RL, Staker JL, Braman JP, 

Ludewig PM .  Supraspinatus-to-glenoid  

contact occurs during standardized over-

head reaching motion. Orthop J Sports Med 

2021; 9: 23259671211036908. DOI: 10.1177/ 

23259671211036908.

20.	 Cotter EJ, Hannon CP, Christian D, Frank RM, 

Bach BR Jr. Comprehensive examination of 

the athlete’s shoulder. Sports Health 2018; 10: 

366–375.

21.	 Bryan MR, White AE, Inclan PM, O’Brien SJ, 

Taylor SA. A comprehensive review of the physi-

cal examination for the biceps-labrum complex 

of the shoulder. Arthrosc Tech 2024; 13: 103136. 

DOI: 10.1016/j.eats.2024.103136.

22.	 Freehill MT, Mannava S, Higgins LD, Läder­

mann A,  Stone AV .  Thrower’s  exostosis 

of the shoulder: a  systematic review with 

a novel classification. Orthop J Sports Med 

2020; 8: 2325967120932101. DOI: 10.1177/ 

2325967120932101.

23.	 Corpus KT, Camp CL, Dines DM, Altchek DW, 

Dines JS. Evaluation and treatment of inter-

nal impingement of the shoulder in overhead  

athletes. World J Orthop 2016; 7: 776-784.

24.	 Tramontana A, Monteleone G, Tiloca A,  

Page JCM. Internal shoulder impingement  

in overhead athletes: an ultrasound imaging 

proposal. Ultrasonography 2018; 37: 275–276.

25.	 Serpi F, Albano D, Rapisarda S, Chianca V, Scon­

fienza LM, Messina C. Shoulder ultrasound: 

current concepts and future perspectives.  

J Ultrason 2021; 21: e154–e161. DOI: 10.15557/

JoU.2021.0025.

26.	 McFarland E, Bernard J, Dein E, Johnson A. 

Diagnostic injections about the shoulder. J Am 

Acad Orthop Surg 2017; 25: 799–807.

27.	 Cools AM, Declercq G, Cagnie B, Cambier D, 

Witvrouw E. Internal impingement in the ten-

nis player: rehabilitation guidelines. Br J Sports 

Med 2008; 42: 165–171.

28.	 AlRuthia Y, Alghadeer S, Balkhi B, et al. Effi-

cacy of acetaminophen versus ibuprofen for  

the management of rotator cuff-related shoul-

der pain: randomized open-label study. Saudi 

Pharm J 2019; 27: 882–888.

29.	 Yao L, Pang L, Zhang C, et al. Platelet-rich plas-

ma for arthroscopic rotator cuff repair: a 3-arm 

randomized controlled trial. Am J Sports Med 

2024; 52: 3495–3504.

30.	 Silveira A, Lima C, Beaupre L, Chepeha J, Jones A. 

Shoulder specific exercise therapy is effective 

in reducing chronic shoulder pain: a network  

meta-analysis. PLoS One 2024; 19: e0294014. 

DOI: 10.1371/journal.pone.0294014.

31.	 Huri G, Popescu IA, Rinaldi VG, Marcheggiani 

Muccioli GM. The evolution of arthroscopic 

shoulder surgery: current trends and future 

perspectives. J Clin Med 2025; 14: 2405. DOI: 

10.3390/jcm14072405.

32.	 Łukasiewicz P, McFarland EG, Weber SC. Par-

tial rotator cuff tears: algorithmic approach to 

treatment. Ann Joint 2023; 8: 21. DOI: 10.21037/

aoj-22-38.

33.	 Pogorzelski J, Horan MP, Hussain ZB, et al.  

Subpectoral biceps tenodesis for treatment of 

isolated type II SLAP lesions in a young and ac-

tive population. Arthroscopy 2018; 34: 371–376.

34.	 Fortier LM, Menendez ME, Kerzner B, Verma N, 

Verma NN. SLAP tears: treatment algorithm. 

Arthroscopy 2022; 38: 3103–3105.

35.	 Brusalis CM, Streepy JT, Williams T, Garelick 

S, Garrigues GE. Arthroscopic decompres-

sion of calcific tendinitis of the shoulder and 

repair of residual rotator cuff defect. Video  

J Sports Med 2024; 4: 26350254231220952.  

DOI: 10.1177/26350254231220952.

36.	 Marcaccio S, Buerba R, Arner J, Bradley J. 

Double row rotator cuff repair for massive rep-

arable rotator cuff tear. Video J Sports Med 

2024; 4: 26350254241229101. DOI: 10.1177/ 

26350254241229101.

37.	 Hawthorne JR, Carpenter EM, Lam PH, Mur-

rell GAC. Effects of abduction pillows on rota-

tor cuff repair: a biomechanical analysis. HSS J 

2018; 14: 114–122.

38.	 McMahon PJ. Rotator cuff injuries: a clinical 

casebook. Cham: Springer; 2017.

39.	 Weber A, Paraparan R, Lam PH, Murrell GAC.  

Return to sport at 6 months after shoulder surgery. 



S. Stupnicki, et al.: Shoulder internal impingement syndrome

www.ironsjournal.org 63

Orthop J Sports Med 2019; 7: 2325967119834077. 

DOI: 10.1177/2325967119834077.

40.	 Sakata J, Nakamura E, Suzuki T, et al. Throwing 

injuries in youth baseball players: can a preven-

tion program help? a randomized controlled  

trial. Am J Sports Med 2019; 47: 2709–2716.

41.	 Asker M, Hägglund M, Waldén M, Källberg H, 

Skillgate E. The effect of shoulder and knee 

exercise programmes on the risk of shoulder 

and knee injuries in adolescent elite handball 

players: a  three-armed cluster randomised 

controlled trial. Sports Med Open 2022; 8: 91.  

DOI: 10.1186/s40798-022-00478-z.

42.	 Białecka M, Gruszczyński K, Cisowski P, et al. 

Shoulder range of motion measurement using 

inertial measurement unit – validation with 

a robot arm. Sensors (Basel) 2023; 23: 5364.  

DOI: 10.3390/s23125364.

43.	 Kaszyński J, Baka C, Białecka M, Lubiatowski P. 

Shoulder range of motion measurement using 

inertial measurement unit – concurrent valid- 

ity and reliability. Sensors (Basel) 2023; 23: 7499. 

DOI: 10.3390/s23177499.

44.	 Stołowski Ł, Niedziela M, Lubiatowski B,  

Lubiatowski P, Piontek T. Validity and reliabil

ity of inertial measurement units in active range 

of motion assessment in the hip joint. Sensors 

(Basel) 2023; 23: 8782. DOI: 10.3390/s23218782.


