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*  Posterior shoulder instability (PSI) is less common than anterior shoulder instability, accounting for 2-12% of
total shoulder instability cases.

+  However, a much higher frequency of PSI has been recently indicated, suggesting that PSI accounts for up to
24% of all young and active patients who are surgically treated for shoulder instability.

« This differentiation might be explained due to the frequent misinterpretation of vague symptoms, as PSI does
not necessarily present as a recurrent posterior instability event, but often also as mere shoulder pain during
exertion, limited range of motion, or even as yet asymptomatic concomitant finding.

« In order to optimize current treatment, it is crucial to identify the various clinical presentations and often
unspecific symptoms of PSI, ascertain the causal instability mechanism, and accurately diagnose the subgroup
of PSI.

+  This review should guide the reader to correctly identify PSI, providing diagnostic criteria and treatment strategies.
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ABC classification

Due to the multifactorial etiology and pathomechanism,
diagnosis and treatment decisions for posterior
shoulder instability (PSI) remain a challenge in clinical
practice (1, 2). This is why we introduced the ABC
classification, which distinguishes three groups of PSI
based on the nature of pathology (first-time, dynamic,
or static) and two different subtypes, respectively, based
on the pathomechanical causes. This classification aims
to facilitate diagnosis and assist the treatment decision-
making process (Fig. 1) (3).

First-time acute PSI (Group A)

Group A classifies patients with a first-time singular PSI
event less than three months in the past, regardless
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of etiology. Type A1 stands for patients who reported
a posterior subluxation with immediate spontaneous
reduction and therefore mostly present with less severe
bony or soft tissue defects, while type A2 includes
patients with a dislocation requiring a self- or aided
reduction maneuver because of temporary or persisting
engagement to the posterior glenoid rim. As a result,
severe structural defects, including impression fractures
of the anteromedial humeral head in terms of a reverse
Hill-Sachs lesion (RHSL), fracture-dislocations, posterior
glenoid rim fracture as well as soft tissue lesions might
occur among A2 patients (4, 5, 6, 7, 8).

The incidence rate of acute first-time traumatic PSI is
almost 20 times lower compared to more common
anterior shoulder instability, with an incidence rate of
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The ABC classification of PSI. Copyright © 2024 Elsevier Inc. Figure
reproduced with permission from Moroder et al. 2024 (7), 'SECEC Didier
Patte Prize 2023: The ABC of Posterior Shoulder Instability.’ Journal of
Shoulder and Elbow Surgery (https://doi.org/10.1016/j.jse.2023.11.019).

1.1 per 100,000 per year, mainly affecting male patients
with a peak incidence in the young and active (20-49
years) and in the elderly (>70 years) population (4, 9).
As a very rare condition, acute posterior dislocation
with fracture-dislocation has been identified to affect
only 2-4% of all shoulder dislocations, with an annual
incidence of 0.6 in 100,000 (10, 11).

Type A1 is typically caused by a traumatic posterior-
directed force in forward flexion, internal rotation, and
adduction of the arm, resulting in mild to moderate
shoulder pain and a restriction in range of movement.
On the other hand, type A2 is typically produced by
high-energy traumatic accidents leading to a posterior-
directed force, seizures, or electric shocks resulting in
aberrant muscle contractions and dysbalance of the
internal and external rotators (10).

Dynamic PSI (Group B)

Group B includes patients with recurrent dynamic PSI,
regardless of the time since onset. Within this group,
patients’ history, clinical examination, and imaging

are crucial to differentiate both subtypes. Type B1 has
been described as functional shoulder instability with

EFORT Open Reviews (2024) 9 403-412
https://doi.org/10.1530/EOR-24-0025

either voluntarily (controllable) or involuntary (non-
controllable) instability episodes during a specific phase
of motion (positional) or even in neutral position (non-
positional) due to pathological activation pattern of
the rotator cuff as well as periscapular muscles (12).
Possible causes include hypoactivity of the external
rotators and posterior deltoid with concurrent
hyperactivity of internal rotators (e.g. latissimus
dorsi) as well as periscapular muscle imbalance with
concomitant scapular dyskinesis (12, 13, 14, 15). On
the other hand, type B2 describes instability caused by
structural damages such as posterior Bankart lesion,
posterior glenoid bone loss, RHSL, or a combination
hereof due to a single trauma or recurrent microtrauma.
These structural defects of the humeral head and the
glenoid rim may easily progress to recurrent posterior
subluxation or dislocation during motion, especially
if patients have coexisting structural and functional
deficiencies (hyperlaxity, capsular redundancy, glenoid
flattening, or increased retroversion) after suffering
from an initial traumatic event (3). Physically demanding
shoulder activities such as volleyball, handball,
weightlifting, or in the military population can cause
repetitive microtraumatic posterior shoulder strain
inducing dynamic PSI (12, 16).

Type B1 is the most encountered subtype of functional
shoulder instability in general (12). Recently, type B1
has been identified to affect up to 3% of a young and
active population with mostly atraumatic onset of first
symptoms under the age of 16 years (17). Dynamic
PSI can develop over an extensive period of time
with the typical active adolescent patient not clearly
attributing an initial traumatic event (17). In a young
and active military population, PSI has been identified
in 10% of all shoulder instability cases, and more than
half were affected with recurrent PSI presumably
not due to a single, acute traumatic injury but as an
accumulative result of repetitive microtraumatic load
during military activities such as push-ups, combatives,
and weightlifting, which might indicate a higher

Figure 2

Progression from an acute posterior shoulder
subluxation (type A1) to an acquired static PSI
(type C2) in a middle-aged male over the course
of three years. Copyright © 2024 Elsevier Inc.
Figure reproduced with permission from Moroder
et al. 2024 (7), 'SECEC Didier Patte Prize 2023: The
ABC of Posterior Shoulder Instability.’ Journal of
Shoulder and Elbow Surgery (https://doi.
org/10.1016/j.jse.2023.11.019).
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Figure 3

(A) Arthro MRI of a patient with structural PSI (type B2). A typical
posterior labral tear without medialization but with a small cartilage
defect is illustrated. (B) In order to detect a PSI type B2, the O'Brien test
can be performed with the arm in 90° forward flexion and elbow fully
extended. The arm is then horizontally adducted and internally rotated,
so the thumb faces downward. The examiner applies a downward force
to the arm against resistance by the patient (68). Copyright © 2024
Elsevier Inc. Figure reproduced with permission from Moroder et al. 2024
(7), 'SECEC Didier Patte Prize 2023: The ABC of Posterior Shoulder
Instability.’ Journal of Shoulder and Elbow Surgery (https://doi.
org/10.1016/j.jse.2023.11.019).

occurrence of PSI than previously described in the
literature (16).

Patients with type B1 suffer from aberrant muscle
activation leading to visible recurrent posterior
subluxations or dislocations during a specific phase
or range of motion (12, 14). Group B2 patients may
complain about nonspecific instability symptoms such
as weakness, blockage, clicking noise, or shoulder pain,
typically with the arm in flexion and internal rotation.

Static PSI (Group C)

Group C describes patients with PSI and static posterior
glenohumeral decentering more than three months
in the past regardless of etiology (7), which might be
either of constitutional (type C1) or acquired (type C2)
origin. Constitutional static PSI is inherent and thus
atraumatic in its origin. It is hypothesized that type C1
might be constitutional due to several factors like less
humeral retrotorsion, excessive glenoid retroversion,
and anterior glenoid offset, as well as differences in
acromion morphology (7, 18, 19, 20, 21, 22, 23) since
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bilateral cases have also been described in the literature
(24). According to MRI measurements of 17 type C1
shoulders in 10 patients, significantly less humeral
retrotorsion and higher muscle volumes of trapezius
and deltoideus were demonstrated in type C1 patients
compared to the healthy population (25). Pathologic
muscle imbalances and scapular malposition might
result in a disproportional articulation of the glenoid
and the humeral head, and over time, this condition
might induce secondary osseous malformation and lead
to a permanently subluxated shoulder in the posterior
direction. On the other hand, acquired static PSI is
caused by trauma and potentially as a progression of
an acute posterior shoulder subluxation or dislocation
(A1 or A2) and structural PSI (B2) (Fig. 2) (26).

Type C1 has been observed in a case series of young
patients who did not experience any history of
trauma, inflammatory disease, or posterior glenoid
erosion preceding the static PSI at presentation. Its
epidemiological occurrence and risk factors are still
poorly understood and need further investigation
(24). Type C2 can be observed among young children
(<1 years), affecting approximately 7% of all brachial
plexus birth lesions (27). In these cases, progressive
glenohumeral deformation and posterior glenoid
dysplasia develop secondary to an underlying muscle
force imbalance. Consequently, the humeral head
is positioned excessively in the posterior direction,
remaining in a static dislocated position, which may
further develop early degenerative changes (28). Type
C2 might also occur in the adult patient due to vigorous
pathologic muscle contractions during a seizure or due
to severe trauma, electrocution accidents, generating
forced internal rotation, flexion, and adduction of
the shoulder, resulting in locked posterior dislocation
which, if left untreated, turns into a chronic condition
(29, 30). Type C2 might also occur as a progression of
an acute posterior shoulder instability event (A1 or A2)
(26) or due to repetitive microtrauma and overload, for
example, during excessive weight training (31).

The clinical presentation of group C may vary from
asymptomatic during early stages, pain during
shoulder-demanding activities, instability symptoms,

Figure 4

Axial posttraumatic CT (A) and MRI (B) scans after
a bike accident with traumatic posterior shoulder
dislocation and reposition under analgesia (type
A2). (C,, C,) 3D anatomical reconstructions of the
humeral head demonstrating a reverse Hill-Sachs
defect. (D) Arthroscopic view of the retrograde
disimpaction of the RHSL combined with
posterior capsulolabral repair within a few days
after the traumatic event.
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or joint stiffness to permanent pain when posterior
cartilage damage and osteoarthritis progress (24).
A conspicuous birth history or a severe traumatic
posterior force, including a history of seizures or
electrocution accidents, could hint at a type C2. These
patients may report a limited range of motion or even
blockage, restricting any further external rotation and
causing shoulder pain (3).

Physical examination

The diagnosis of PSI is based on the medical history
and targeted clinical examination of the patient (32).
During visual inspection, the examiner looks for
macroscopic changes in the shoulder contour, as well
as snapping movement patterns in the shoulder area as
an indication of pathological glenohumeral translation.
Any signs of asymmetry, such as muscle atrophy or
scapular dyskinesis, including abnormal scapular
winging, protraction, or shoulder drooping, and general
body posture should be noted (33). Further evaluation
includes the comparison of active and passive range of
motion, as well as accurate strength measurement of
the injured shoulder compared to the contralateral side.
In the evaluation of chronic locked posterior dislocation,
limited external rotation might occur with preserved
shoulder internal rotation and flexion.

The crucial part of the PSI examination involves
performing specific instability tests. The Beighton
score (34), Sulcus sign (35), Walch (36), Gagey test
(37), and the load-and-shift test (38, 39) are used to
analyze capsular and general ligamentous hyperlaxity
and hypermobility, which have been associated with
glenohumeral joint instability (40, 41). The O'Brien test
(group B) and forced internal rotation (FIRO) test (group
A) offer a high sensitivity and allow us to rule out the
diagnosis of PSI more confidently with a negative result
(42). The so-called show-me test seems to offer the best
combination of specificity and sensitivity, as PSI patients
with type B1 present with highly variable instability
symptoms (positional or non-positional as well as
controllable or non-controllable), which, however, are
typically demonstrable in all cases (7, 12). For type B2,
two main provocation tests, the Jerk test (43) and the
Kim test (44), should be performed to assess posterior
structural components such as the labrum and posterior
capsule (7).

Finally, the clinical examination should be completed
by evaluating potential coexisting structural lesions of
rotator cuff muscles and anterior-superior anatomic
shoulder components, for example, the biceps tendon.

Imaging

Radiographic workup for PSI should routinely include
true anterior-posterior, axillary, and scapula Y views
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Figure 5

Example of motion-activated neuromuscular electric stimulation with
shoulder pacemaker to activate hypoactive muscle groups during
concentric (A), eccentric (B), and functional (C) training (e.g. throwing
motion). Figure reproduced from Moroder et al. 2020 (15), ‘Shoulder-
Pacemaker Treatment Concept for Posterior Positional Functional
Shoulder Instability: A Prospective Clinical Trial." American Journal of Sports
Medicine 48: 2097-2104. (https://doi.org/10.1177/0363546520933841).
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of the affected shoulder. Standard radiographs are
important to identify an acute or chronic locked
dislocation, or fractures, or assess osteoarthritic
changes.

CT imaging is very useful in the precise evaluation
of bony humeral and glenoid defects, especially
for aiding in surgical planning, assessing ongoing
degenerative changes, and identifying associated
fracture planes. Furthermore, this imaging modality
offers a 3D reconstruction of the bony anatomy and the
measurement of glenoid retroversion. Additionally, a CT
scan can provide hints about atraumatic dynamic PSI
with the presence of increased glenoid retroversion and
deficiency of the posteroinferior glenoid rim, directing
the clinician to the exact diagnosis if only subtle
symptoms are present (45).

To evaluate the extent of soft tissue injuries, a MRI
examination presents the gold standard. The most
common soft tissue injuries are posterior labrum tears
(reverse Bankart lesions), posterosuperior tears, and
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Figure 6

Axial (A) and coronal (B) MRI in a patient with
structural dynamic posterior shoulder instability
(type B2), showing a grade IV chondral defect of
the posterior glenoid as well as a posterior labral
lesion. Arthroscopy confirmed the lesions (C).
First, a posterior capsulolabral repair was
performed (D). Then, autologous cartilage was
used for an arthroscopic repair using a minced
cartilage procedure (E). (AutoCart, Arthrex,
Naples, FL, USA).

posterior labrocapsular periosteal sleeve avulsions (8).
Cartilage defects and concurrent muscle-tendon tears
may also be assessed, while bone marrow edemas
may indicate acute bony lesions of the glenoid or the
humeral head. The detection of small labrum lesions,
estimated posteroinferior capsule volume, constitutional
soft tissue deficiencies, and degenerative changes due
to the increased posterior humeral head translation
may be examined in more detail using intra-articular
contrast agent application (46, 47) (Fig. 3).

Treatment

First-time acute PSI (group A)

Type A1 comprises young males with an acute traumatic
first-time PSI event, occurring as a subluxation with
immediate spontaneous recentering of the joint without
the necessity for a reduction maneuver. As structural
damages are typically limited to the posterior labrum

Figure 7

Arthroscopic views from the anterosuperior
portal of a right shoulder with the patient in
lateral decubitus position. (A-F) Both suture limbs
of each anchor are passed through the posterior
capsulolabral complex using a suture lasso and
tied to form mattress stitches, reattaching and
shifting the posterior capsulolabral complex
anteriorly and at the same time covering the
posterior cartilage defect. Figure reproduced
from Moroder et al. 2022 (62), ‘Arthroscopic
Posterior Articular Coverage and Shift (PACS)
Procedure for Treatment of Preosteoarthritic
Constitutional Static Posterior Shoulder Instability
(Type C1)." American Journal of Sports Medicine
50:3617-3624. (https://doi.
org/10.1177/03635465221124851).
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Figure 8

Chronic locked posterior shoulder dislocation (type C2) visible on AP
radiograph (A) and axial CT scan (B) with preserved elevation capacity of
the affected shoulder (C, D). © 2021 Thieme. Figure reproduced from
Ruttershoff et al. 2023 (65), ‘Joint Preserving Treatment of Chronic Locked
Posterior Shoulder Dislocation by Means of Combined Humeral Allograft
Reconstruction and Posterior Glenoid Autograft Augmentation.’ Zeitschrift
fiir Orthopddie und Unfallchirurgie 161:290-296. (https://doi.
org/10.1055/a-1651-0943).

and small RHSLs, conservative treatment is indicated
in most cases. Young age, posterior decentering of the
humeral head, and a higher gamma angle (according
to Moroder et al. (48)) are risk factors for recurrence
of instability and a worse clinical outcome after non-
operative treatment (26).

Type A2 includes middle-aged male patients with an
acute traumatic first-time posterior shoulder dislocation
requiring a self- or aided reduction maneuver or motion
after a certain period of dislocation. In case of a locked
dislocation, a closed or open reduction of the shoulder
joint is warranted depending on the presence of a
concomitant proximal humerus fracture (PHF) and the
time passed since the dislocation. A posterior fracture
dislocation should be reduced openly and internally
fixed, mostly with the use of a plate system (49), while
not forgetting to address the RHSL if necessary. The
treatment choice in cases without a PHF depends on
the severity of the structural defects. Conservative
treatment of first-time posterior shoulder dislocation
has been shown to result in good outcomes at mid-
to long-term follow-up. However, young age, posterior
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Figure 9

(A) Postoperative CT scan right after the surgery demonstrating
anatomical reduction of the former chronic posterior locked humeral
head after fresh-frozen femoral allograft reconstruction of the humeral
defect and posterior glenoid augmentation with a harvested tricortical
bone autograft from the ipsilateral iliac crest. One-year postoperative
follow-up with radiographic (B) and clinical (C) evaluation. Figure
modified from Ruttershoff et al. 2023 (65), ‘Joint Preserving Treatment of
Chronic Locked Posterior Shoulder Dislocation by Means of Combined
Humeral Allograft Reconstruction and Posterior Glenoid Autograft
Augmentation.’ Zeitschrift fiir Orthopddie und Unfallchirurgie 161:290-296.
(https://doi.org/10.1055/a-1651-0943).

humeral head decentering, and a higher gamma angle
remain risk factors for the recurrence of instability and
a poor outcome (26). Arthroscopic reconstruction of a
diagnosed posterior capsulolabral tear can lead to good
to excellent clinical results, especially in young patients
with high functional demand (50). An RSHL with a
gamma angle >90° should be addressed surgically to
reduce the risk of instability recurrence (48), if possible,
within a few days after the traumatic event with defect
disimpaction combined with posterior capsulolabral
repair (51) (Fig. 4). If more than two weeks after trauma
have passed, a McLaughlin procedure (32), transposition
of the lesser tuberosity (52), or filling the defect with
allograft (53) can be performed to address an engaging
RSHL in combination with posterior capsulolabral repair.

Dynamic PSI (Group B)

Type B1 demonstrates functional shoulder instability,
which, in contrast to other subgroups of PSI, mostly
affects female teenagers and young adults. Due to
the lack of structural defects, non-surgical treatment
involving physiotherapy is recommended (54), while
surgical interventions should only be considered as
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a last resort, as their outcome is unpredictable and
might even lead to worsened instability symptoms,
pain, and early degenerative changes (14, 54, 55, 56).
Recently, the so-called shoulder pacemaker treatment
concept has proven effective against functional PSI (15).
Motion-triggered/functional neuromuscular electrical
stimulation is applied during conventional physiotherapy
exercises to help affected patients regain physiological
muscle activation patterns and thus stable shoulders
via a feedforward learning effect (Fig. 5). The shoulder
pacemaker concept has been shown to provide a better
outcome than conventional physiotherapy alone in a
randomized trial (57). While acquired structural defects
are rare and mostly minor, our recently published study
revealed a flattened or convex glenoid surface in 60%
of the cases (7). This individual constitutional structural
deficiency may enhance this type of instability and
has been identified as a risk factor associated with
decreased effectiveness of non-surgical treatment (15).

Type B2 often involves young males who either
sustained trauma or were subjected to repetitive
microtrauma  during shoulder-demanding  sports
activities. The athroscopic posterior labral repair can
lead to a good clinical outcome and a return to sports
(50) (Fig. 6), irrespective of the fixation technique with
hard body or all-suture anchors (58). However, the
presence of posterior glenoid bone loss >11% might
require posterior glenoid bone grafting (59), and a
concomitant RHSL with a gamma angle >90° (48) might
warrant a McLaughlin procedure (32), transposition
of the lesser tuberosity (52), or filling the defect with
allograft (53) to prevent engagement. Similar to the
glenoid track concept in anterior shoulder instability,
bipolar bone loss in type B2 can turn a non-engaging
RHSL into an engaging RHSL (60).

Static PSI (group C)

Type C1 is mostly asymptomatic in the early stages
and therefore only detected as an incidental finding.
The available surgical treatment options include
arthroscopic posterior articular coverage and capsular
shift (PACS) (Fig. 7), posterior open-wedge osteotomy,
and posterior bone block procedures (61, 62, 63, 64).
While all mentioned surgical techniques have been
reported to improve symptoms, at least temporarily,
none of the techniques was able to recenter the joint
reliably, which is why the treatment of this subgroup
still remains a challenge. A stepwise treatment approach
starting with non-operative management, followed by
arthroscopic soft tissue procedures, and subsequently
bone graft interventions have been suggested in an
attempt to buy time in the typically rather young
patients before arthroplasty might become necessary
due to progressive eccentric wear (62).

Type C2 includes mostly males who sustained major
trauma leading to acquired structural damage,
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including RHSL and posterior glenoid bony defects, and
permanent posterior subluxation of the humeral head
(Fig. 8). In cases where no relevant bony damage of the
joint is present, soft tissue-based surgical interventions
(e.g. PACS) can be attempted. However, in the case of
bony structural damage, surgical treatment should focus
on restoration of the articulating surfaces combined
with soft tissue balancing to achieve better humeral
head centering. Joint-preserving options include bone
grafting (53) and transposition of the lesser tuberosity
(52) in the case of a large RHSL or glenoid bone grafting
in the presence of critical posterior glenoid bone loss, as
well as a combination of both (65) (Fig. 9). In cases with
advanced symptomatic osteoarthritis, either anatomical
or reverse shoulder arthroplasty has to be considered
depending on the degree of decentering of the humeral
head (66, 67).

Ssummary

The ABC classification for PSI is comprehensive and
allows distinguishing subgroups based on etiology, thus
providing a basis for treatment decisions. The diagnosis
is based on the medical history and targeted clinical
examination, completed by MRI to detect structural
lesions. In cases of extensive bone loss, CT-based
quantification of the defect should be employed.
While non-operative treatment is recommended in
acute subluxation (A1), functional dynamic PSI (B1),
and constitutional static PSI (C1), surgical intervention
might be considered in acute dislocation (A2), structural
dynamic PSI (B2), and acquired static PSI (C2) based
on individual patient characteristics and functional
demand.

ICMJE Conflict of Interest Statement
The authors declare that there is no conflict of interest that could be
perceived as prejudicing the impartiality of the instructional lecture.

Funding Statement
This research did not receive any specific grant from any funding agency in
the public, commercial, or not-for-profit sector.

Author contribution statement

All authors contributed to study conception and design. The first draft of
the manuscript was written by AP. DA and PM critically reviewed and edited
of the manuscript before submission.

References

1 Robinson CM & Aderinto J. Recurrent posterior shoulder instability.
Journal of Bone and Joint Surgery 2005 87 883-892. (https://doi.
org/10.2106/)B)S.D.02906)

2 Pollock RG & Bigliani LU. Recurrent posterior shoulder instability:
diagnosis and treatment. Clinical Orthopaedics and Related
Research® 1993 291 85-96.

via Open Access. This
Attribution

https:

/2026 08:34:25AM

ve Commons

onal License.

/[creativecommons.org/licenses/by-nc/4.0/


https://doi.org/10.2106/JBJS.D.02906
https://doi.org/10.2106/JBJS.D.02906

Instructional Lecture: Shoulder & Elbow

Moroder P & Scheibel M. ABC classification of posterior shoulder
instability. Obere Extremitat 2017 12 66-74. (https://doi.
0rg/10.1007/s11678-017-0404-6)

Robinson CM, Seah M & Akhtar MA. The epidemiology, risk of
recurrence, and functional outcome after an acute traumatic
posterior dislocation of the shoulder. Journal of Bone and Joint
Surgery 2011 93 1605-1613. (https://doi.org/10.2106/JBJS.J.00973)

Schliemann B, Muder D, Gessmann ], Schildhauer TA & Seybold D.
Locked posterior shoulder dislocation: treatment options and
clinical outcomes. Archives of Orthopaedic and Trauma Surgery 2011
131 1127-1134. (https://doi.org/10.1007/s00402-011-1310-9)

Diklic ID, Ganic ZD, Blagojevic ZD, Nho SJ & Romeo AA. Treatment
of locked chronic posterior dislocation of the shoulder by
reconstruction of the defect in the humeral head with an allograft.
Journal of Bone and joint Surgery 2010 92 71-76. (https://doi.
0rg/10.1302/0301-620X.92B1.22142)

Moroder P, Lacheta L, Minkus M, Gebauer H, Paksoy A, Thiele K &
Akgun D. SECEC Didier Patte Prize 2023: the ABC of posterior
shoulder instability. Journal of Shoulder and Elbow Surgery 2024.
(https://doi.org/10.1016/j.jse.2023.11.019)

Saupe N, White LM, Bleakney R, Schweitzer ME, Recht MP, Jost B &
Zanetti M. Acute traumatic posterior shoulder dislocation: MR
findings. Radiology 2008 248 185-193. (https://doi.org/10.1148/
radiol.2481071003)

Zacchilli MA & Owens BD. Epidemiology of shoulder dislocations
presenting to emergency departments in the United States. Journal
of Bone and joint Surgery 2010 92 542-549. (https://doi.
org/10.2106/)BJS.1.00450)

Robinson CM, Akhtar A, Mitchell M & Beavis C. Complex posterior
fracture-dislocation of the shoulder: epidemiology, injury
patterns, and results of operative treatment. Journal of Bone and
Joint Surgery 2007 89 1454-1466. (https://doi.org/10.2106/
JBJS.F.01214)

Bock P, Kluger R & Hintermann B. Anatomical reconstruction for
Reverse Hill-Sachs lesions after posterior locked shoulder
dislocation fracture: a case series of six patients. Archives of
Orthopaedic and Trauma Surgery 2007 127 543-548. (https://doi.
org/10.1007/s00402-007-0359-y)

Moroder P, Danzinger V, Maziak N, Plachel F, Pauly S, Scheibel M &
Minkus M. Characteristics of functional shoulder instability. Journal
of Shoulder and Elbow Surgery 2020 29 68-78. (https://doi.
org/10.1016/j.jse.2019.05.025)

Alexander CM. Altered control of the trapezius muscle in subjects
with non-traumatic shoulder instability. Clinical Neurophysiology
2007 118 2664-2671. (https://doi.org/10.1016/j.clinph.2007.09.057)

Jaggi A, Noorani A, Malone A, Cowan J, Lambert S & Bayley I.
Muscle activation patterns in patients with recurrent shoulder
instability. International Journal of Shoulder Surgery 2012 6 101-107.
(https://doi.org/10.4103/0973-6042.106221)

Moroder P, Plachel F, Van-Vliet H, Adamczewski C & Danzinger V.
Shoulder-pacemaker treatment concept for posterior positional
functional shoulder instability: a prospective clinical trial. American
Journal of Sports Medicine 2020 48 2097-2104. (https://doi.
org/10.1177/0363546520933841)

Owens BD, Duffey ML, Nelson BJ, DeBerardino TM, Taylor DC &
Mountcastle SB. The incidence and characteristics of shoulder
instability at the United States Military Academy. American Journal
of Sports Medicine 2007 35 1168-1173. (https://doi.
org/10.1177/0363546506295179)

Danzinger V, Schulz E & Moroder P. Epidemiology of functional

shoulder instability: an online survey. BMC Musculoskeletal Disorders
2019 20 281. (https://doi.org/10.1186/512891-019-2563-7)

18

19

20

21

22

23

24

25

26

27

28

29

30

31

EFORT Open Reviews (2024) 9 403-412
https://doi.org/10.1530/EOR-24-0025

Akgiin D, Siegert P, Danzinger V, Plachel F, Minkus M, Thiele K &
Moroder P. Glenoid vault and humeral head alignment in relation
to the scapular blade axis in young patients with pre-osteoarthritic
static posterior subluxation of the humeral head. Journal of
Shoulder and Elbow Surgery 2021 30 756-762. (https://doi.
org/10.1016/j.jse.2020.08.004)

Domos P, Checchia CS & Walch G. Walch B0 glenoid: pre-
osteoarthritic posterior subluxation of the humeral head. journal of
Shoulder and Elbow Surgery 2018 27 181-188. (https://doi.
org/10.1016/j.jse.2017.08.014)

Beeler S, Leoty L, Hochreiter B, Carrillo F, Gotschi T, Fischer T,
Furnstahl P & Gerber C. Similar scapular morphology in patients with
dynamic and static posterior shoulder instability. /SES International
2021 5 181-189. (https://doi.org/10.1016/j.jseint.2020.11.003)

Gerber C, Costouros JG, Sukthankar A & Fucentese SF. Static
posterior humeral head subluxation and total shoulder
arthroplasty. Journal of Shoulder and Elbow Surgery 2009 18
505-510. (https://doi.org/10.1016/j.jse.2009.03.003)

Meyer DC, Ernstbrunner L, Boyce G, Imam MA, El Nashar R &
Gerber C. Posterior acromial morphology is significantly associated
with posterior shoulder instability. Journal of Bone and joint Surgery
2019 101 1253-1260. (https://doi.org/10.2106/)BJS.18.00541)

Mitterer M, Matis N, Steiner G, Vasvary I & Ortmaier R. Muscle
volume imbalance may be associated with static posterior humeral
head subluxation. BMC Musculoskeletal Disorders 2021 22 279.
(https://doi.org/10.1186/512891-021-04146-3)

Walch G, Ascani C, Boulahia A, Nové-Josserand L & Edwards TB.
Static posterior subluxation of the humeral head: an unrecognized
entity responsible for glenohumeral osteoarthritis in the young
adult. Journal of Shoulder and Elbow Surgery 2002 11 309-314.
(https://doi.org/10.1067/mse.2002.124547)

Akglin D, Gebauer H, Paksoy A, Schéfer F, Herbst E, Karczewski D &
Moroder, P. Patients with constitutional static posterior shoulder
instability 1 (Type C1) show significant differences in osseous
shoulder morphology, scapulothoracic orientation, and muscle
volume compared to healthy controls. American Journal of Sports
Medicine 2024 In Press.

Festbaum C, Minkus M, Akgiin D, Hupperich A, Maier D, Auffarth A,
Mitterer M, Hoffelner T, Tauber M, Fritsch L, et al. Conservative
treatment of acute traumatic posterior shoulder dislocations (Type
A) is a viable option especially in patients with centred joint, low
gamma angle, and middle or old age. Knee Surgery, Sports
Traumatology, Arthroscopy 2022 30 2500-2509. (https://doi.
org/10.1007/s00167-022-06883-x)

Dahlin LB, Erichs K, Andersson C, Thornqvist C, Backman C,
Duppe H, Lindqvist P & Forslund M. Incidence of early posterior
shoulder dislocation in brachial plexus birth palsy. journal of
Brachial Plexus and Peripheral Nerve Injury 2007 2 24. (https://doi.
org/10.1186/1749-7221-2-24)

Moukoko D, Ezaki M, Wilkes D & Carter P. Posterior shoulder
dislocation in infants with neonatal brachial plexus palsy. Journal of
Bone and Joint Surgery 2004 86 787-793. (https://doi.
0rg/10.2106/00004623-200404000-00018)

Bihler M & Gerber C. Shoulder instability related to epileptic
seizures. Journal of Shoulder and Elbow Surgery 2002 11 339-344.
(https://doi.org/10.1067/mse.2002.124524)

Ketenci IE, Duymus TM, Ulusoy A, Yanik HS, Mutlu S &

Durakbasa MO. Bilateral posterior shoulder dislocation after
electrical shock: a case report. Annals of Medicine and Surgery 2015
4 417-421. (https://doi.org/10.1016/j.amsu.2015.10.010)

Plachel F, Akglin D, Imiolczyk JP, Minkus M & Moroder P. Patient-
specific risk profile associated with early-onset primary

Downloaded from Bioscientifica.com at 01/19/2026 08:34:25AM

via Open Access. This work is licensed under a C
Attributio nCommercial 4.0 Int

htty eativecommons.org/

C

2l

ommons
1 License.

es/by-nc/4.0/


https://doi.org/10.1007/s11678-017-0404-6
https://doi.org/10.1007/s11678-017-0404-6
https://doi.org/10.2106/JBJS.J.00973
https://doi.org/10.1007/s00402-011-1310-9
https://doi.org/10.1302/0301-620X.92B1.22142
https://doi.org/10.1302/0301-620X.92B1.22142
https://doi.org/10.1016/j.jse.2023.11.019
https://doi.org/10.1148/radiol.2481071003
https://doi.org/10.1148/radiol.2481071003
https://doi.org/10.2106/JBJS.I.00450
https://doi.org/10.2106/JBJS.I.00450
https://doi.org/10.2106/JBJS.F.01214
https://doi.org/10.2106/JBJS.F.01214
https://doi.org/10.1007/s00402-007-0359-y
https://doi.org/10.1007/s00402-007-0359-y
https://doi.org/10.1016/j.jse.2019.05.025
https://doi.org/10.1016/j.jse.2019.05.025
https://doi.org/10.1016/j.clinph.2007.09.057
https://doi.org/10.4103/0973-6042.106221
https://doi.org/10.1177/0363546520933841
https://doi.org/10.1177/0363546520933841
https://doi.org/10.1177/0363546506295179
https://doi.org/10.1177/0363546506295179
https://doi.org/10.1186/s12891-019-2563-7
https://doi.org/10.1016/j.jse.2020.08.004
https://doi.org/10.1016/j.jse.2020.08.004
https://doi.org/10.1016/j.jse.2017.08.014
https://doi.org/10.1016/j.jse.2017.08.014
https://doi.org/10.1016/j.jseint.2020.11.003
https://doi.org/10.1016/j.jse.2009.03.003
https://doi.org/10.2106/JBJS.18.00541
https://doi.org/10.1186/s12891-021-04146-3
https://doi.org/10.1067/mse.2002.124547
https://doi.org/10.1007/s00167-022-06883-x
https://doi.org/10.1007/s00167-022-06883-x
https://doi.org/10.1186/1749-7221-2-24
https://doi.org/10.1186/1749-7221-2-24
https://doi.org/10.2106/00004623-200404000-00018
https://doi.org/10.2106/00004623-200404000-00018
https://doi.org/10.1067/mse.2002.124524
https://doi.org/10.1016/j.amsu.2015.10.010

Instructional Lecture: Shoulder & Elbow

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

47

osteoarthritis of the shoulder: is it really primary? Archives of
Orthopaedic and Trauma Surgery 2023 143 699-706. (https://doi.
org/10.1007/s00402-021-04125-2)

McLaughlin HL. Posterior dislocation of the shoulder. Journal of
Bone and Joint Surgery 1952 24 584-590.

Kibler WB. The role of the scapula in athletic shoulder function.
American Journal of Sports Medicine 1998 26 325-337. (https://doi.
org/10.1177/03635465980260022801)

Baum ] & Larsson LG. Hypermobility syndrome--new diagnostic
criteria. Journal of Rheumatology 2000 27 1585-1586.

Jia X, Ji JH, Petersen SA, Freehill MT & McFarland EG. An analysis of
shoulder laxity in patients undergoing shoulder surgery. Journal of
Bone and Joint Surgery 2009 91 2144-2150. (https://doi.org/10.2106/
BJS.H.00744)

Coudane H, Walch G & Sebesta A. Chronic anterior instability of
the shoulder in adults. Methodology. Revue de Chirurgie
Orthopédique et Reparatrice de IAppareil Moteur 2000
86(Supplement 1) 94-95.

Gagey OJ & Gagey N. The hyperabduction test. Journal of Bone and
Joint Surgery 2001 83 69-74. (https://doi.org/10.1302/0301-
620x.83b1.10628)

Gerber C & Ganz R. Clinical assessment of instability of the
shoulder. With special reference to anterior and posterior drawer
tests. Journal of Bone and joint Surgery 1984 66 551-556. (https://
doi.org/10.1302/0301-620X.66B4.6746691)

Morey VM, Singh H, Paladini P, Merolla G, Phadke V & Porcellini G.
The Porcellini test: a novel test for accurate diagnosis of posterior
labral tears of the shoulder: comparative analysis with the
established tests. Musculoskeletal Surgery 2016 100 199-205.
(https://doi.org/10.1007/s12306-016-0422-3)

Cameron KL, Duffey ML, DeBerardino TM, Stoneman PD, Jones (]
& Owens BD. Association of generalized joint hypermobility with a
history of glenohumeral joint instability. Journal of Athletic Training
2010 45 253-258. (https://doi.org/10.4085/1062-6050-45.3.253)

Saccomanno MF, Fodale M, Capasso L, Cazzato G & Milano G.
Generalized joint laxity and multidirectional instability of the
shoulder. Joints 2013 1 171-179. (https://doi.org/10.11138/
jts/2013.1.4.171)

Owen JM, Boulter T, Walton M, Funk L & Mackenzie TA.
Reinterpretation of O'Brien test in posterior labral tears of the
shoulder. International Journal of Shoulder Surgery 2015 9 6-8.
(https://doi.org/10.4103/0973-6042.150216)

Blasier RB, Soslowsky LJ, Malicky DM & Palmer ML. Posterior

glenohumeral subluxation: active and passive stabilization in a
biomechanical model. Journal of Bone and Joint Surgery 1997 79
433-440. (https://doi.org/10.2106/00004623-199703000-00018)

Kim SH, Park JS, Jeong WK & Shin SK. The Kim test: a novel test for
posteroinferior labral lesion of the shoulder--a comparison to the
jerk test. American Journal of Sports Medicine 2005 33 1188-1192.
(https://doi.org/10.1177/0363546504272687)

Weishaupt D, Zanetti M, Nyffeler RW, Gerber C & Hodler J.
Posterior glenoid rim deficiency in recurrent (atraumatic) posterior
shoulder instability. Skeletal Radiology 2000 29 204-210. (https://
doi.org/10.1007/s002560050594)

Ajuied A, McGarvey CP, Harb Z, Smith CC, Houghton RP &
Corbett SA. Diagnosis of glenoid labral tears using 3-tesla MRI vs.
3-tesla MRA: a systematic review and meta-analysis. Archives of
Orthopaedic and Trauma Surgery 2018 138 699-709. (https://doi.
org/10.1007/s00402-018-2894-0)

Smith TO, Drew BT & Toms AP. A meta-analysis of the diagnostic
test accuracy of MRA and MRI for the detection of glenoid labral

48

49

51

52

53

54

55

56

57

58

59

EFORT Open Reviews (2024) 9 403-412
https://doi.org/10.1530/EOR-24-0025

injury. Archives of Orthopaedic and Trauma Surgery 2012 132
905-919. (https://doi.org/10.1007/s00402-012-1493-8)

Moroder P, Runer A, Kraemer M, Fierlbeck J, Niederberger A,
Cotofana S, Vasvari I, Hettegger B, Tauber M, Hurschler C, et al.
Influence of defect size and localization on the engagement of
reverse Hill-Sachs lesions. American Journal of Sports Medicine 2015
43 542-548. (https://doi.org/10.1177/0363546514561747)

Paparoidamis G, Iliopoulos E, Narvani AA, Levy O, Tsiridis E &
Polyzois 1. Posterior shoulder fracture-dislocation: a systematic
review of the literature and current aspects of management.
Chinese Journal of Traumatology 2021 24 18-24. (https://doi.
org/10.1016/j.cjtee.2020.09.001)

Bradley JP, McClincy MP, Arner JW & Tejwani SG. Arthroscopic
capsulolabral reconstruction for posterior instability of the
shoulder: a prospective study of 200 shoulders. American Journal of
Sports Medicine 2013 41 2005-2014. (https://doi.
org/10.1177/0363546513493599)

Guehring M, Lambert S, Stoeckle U & Ziegler P. Posterior shoulder
dislocation with associated reverse Hill-Sachs lesion: treatment
options and functional outcome after a 5-year follow up. BMC
Musculoskeletal Disorders 2017 18 442. (https://doi.org/10.1186/
$12891-017-1808-6)

Demirel M, Ergen A, Karademir G, Atalar AC & Demirhan M.
Transfer of the lesser tuberosity for reverse Hill-Sachs lesions after
neglected posterior dislocations of the shoulder: a retrospective
clinical study of 13 cases. Acta Orthopaedica et Traumatologica
Turcica 2017 51 362-366. (https://doi.org/10.1016/j.
aott.2017.07.004)

Gerber C & Lambert SM. Allograft reconstruction of segmental
defects of the humeral head for the treatment of chronic locked
posterior dislocation of the shoulder. Journal of Bone and Joint
Surgery 1996 78 376-382. (https://doi.org/10.2106/00004623-
199603000-00008)

Takwale VJ, Calvert P & Rattue H. Involuntary positional instability
of the shoulder in adolescents and young adults: is there any
benefit from treatment? Journal of Bone and joint Surgery 2000 82
719-723. (https://doi.org/10.1302/0301-620x.82b5.9702)

Hawkins RJ, Koppert G & Johnston G. Recurrent posterior
instability (subluxation) of the shoulder. Journal of Bone and joint
Surgery 1984 66 169-174. (https://doi.org/10.2106/00004623-
198466020-00002)

Huber H & Gerber C. Voluntary subluxation of the shoulder in
children: a long-term follow-up study of 36 shoulders. Journal of
Bone and joint Surgery 1994 76 118-122. (https://doi.
0rg/10.1302/0301-620X.76B1.8300653)

Moroder P, Gerhardt C, Patzer T, Tauber M, Wellmann M,

Scheibel M, Boileau P, Lambert S, Porcellini G & Audigé L. Shoulder
pacemaker versus conventional physiotherapy for treatment of
functional posterior shoulder instability: a multicentric,
prospective, randomized controlled trial. Journal of Shoulder and
Elbow Surgery 2023 32 e256-e257. (https://doi.org/10.1016/j.
jse.2023.02.057)

Karpinski K, Akgiin D, Gebauer H, Festbaum C, Lacheta L, Thiele K
& Moroder P. Arthroscopic posterior capsulolabral repair with
Suture-First versus Anchor-First technique in patients with
posterior shoulder instability (Type B2): clinical midterm follow-up.
Orthopaedic Journal of Sports Medicine 2023 11
23259671221146167. (https://doi.org/10.1177/23259671221146167)
Arner JW, Ruzbarsky JJ, Midtgaard K, Peebles L, Bradley JP &
Provencher MT. Defining critical glenoid bone loss in posterior

shoulder capsulolabral repair. American Journal of Sports Medicine
2021 49 2013-2019. (https://doi.org/10.1177/03635465211016804)

Downloaded from Bioscientifica.com at 01/19/2026 08:34:25AM

via Open Access. This work is licensed under a C
Attributio nCommercial 4.0 Int

htty eativecommons.org/

C

2l

ommons
1 License.

es/by-nc/4.0/


https://doi.org/10.1007/s00402-021-04125-2
https://doi.org/10.1007/s00402-021-04125-2
https://doi.org/10.1177/03635465980260022801
https://doi.org/10.1177/03635465980260022801
https://doi.org/10.2106/JBJS.H.00744
https://doi.org/10.2106/JBJS.H.00744
https://doi.org/10.1302/0301-620x.83b1.10628
https://doi.org/10.1302/0301-620x.83b1.10628
https://doi.org/10.1302/0301-620X.66B4.6746691
https://doi.org/10.1302/0301-620X.66B4.6746691
https://doi.org/10.1007/s12306-016-0422-3
https://doi.org/10.4085/1062-6050-45.3.253
https://doi.org/10.11138/jts/2013.1.4.171
https://doi.org/10.11138/jts/2013.1.4.171
https://doi.org/10.4103/0973-6042.150216
https://doi.org/10.2106/00004623-199703000-00018
https://doi.org/10.1177/0363546504272687
https://doi.org/10.1007/s002560050594
https://doi.org/10.1007/s002560050594
https://doi.org/10.1007/s00402-018-2894-0
https://doi.org/10.1007/s00402-018-2894-0
https://doi.org/10.1007/s00402-012-1493-8
https://doi.org/10.1177/0363546514561747
https://doi.org/10.1016/j.cjtee.2020.09.001
https://doi.org/10.1016/j.cjtee.2020.09.001
https://doi.org/10.1177/0363546513493599
https://doi.org/10.1177/0363546513493599
https://doi.org/10.1186/s12891-017-1808-6
https://doi.org/10.1186/s12891-017-1808-6
https://doi.org/10.1016/j.aott.2017.07.004
https://doi.org/10.1016/j.aott.2017.07.004
https://doi.org/10.2106/00004623-199603000-00008
https://doi.org/10.2106/00004623-199603000-00008
https://doi.org/10.1302/0301-620x.82b5.9702
https://doi.org/10.2106/00004623-198466020-00002
https://doi.org/10.2106/00004623-198466020-00002
https://doi.org/10.1302/0301-620X.76B1.8300653
https://doi.org/10.1302/0301-620X.76B1.8300653
https://doi.org/10.1016/j.jse.2023.02.057
https://doi.org/10.1016/j.jse.2023.02.057
https://doi.org/10.1177/23259671221146167
https://doi.org/10.1177/03635465211016804

Instructional Lecture: Shoulder & Elbow

60

61

62

63

Moroder P, Plachel F, Tauber M, Habermeyer P, Imhoff A, Liem D,
Lill H, Resch H, Gerhardt C & Scheibel M. Risk of engagement of
bipolar bone defects in posterior shoulder instability. American
Journal of Sports Medicine 2017 45 2835-2839. (https://doi.
0rg/10.1177/0363546517714456)

Ernstbrunner L, Haller T, Waltenspul M, Wieser K & Gerber C.
Posterior open-wedge osteotomy and glenoid concavity
reconstruction using an implant-free, J-shaped iliac crest bone
graft in atraumatic posterior instability with pathologic glenoid
retroversion and dysplasia: a preliminary report. Clinical
Orthopaedics and Related Research 2021 479 1995-2005. (https://
doi.org/10.1097/CORR.0000000000001757)

Moroder P, Gebauer H, Paksoy A, Siegert P, Festbaum C,
Ruttershoff K, Lacheta L, Thiele K & Akgiin D. Arthroscopic
posterior articular coverage and shift (PACS) procedure for
treatment of Preosteoarthritic constitutional static posterior
shoulder instability (Type C1). American Journal of Sports
Medicine 2022 50 3617-3624. (https://doi.
org/10.1177/03635465221124851)

Ortmaier R, Moroder P, Hirzinger C & Resch H. Posterior open
wedge osteotomy of the scapula neck for the treatment of
advanced shoulder osteoarthritis with posterior head migration in
young patients. Journal of Shoulder and Elbow Surgery 2017 26
1278-1286. (https://doi.org/10.1016/j.jse.2016.11.005)

64

65

66

67

68

EFORT Open Reviews (2024) 9 403-412
https://doi.org/10.1530/EOR-24-0025

Waltenspul M, Haller T, Ernstbrunner L, Wyss S, Wieser K &
Gerber C. Long-term results after posterior open glenoid wedge
osteotomy for posterior shoulder instability associated with
excessive glenoid retroversion. journal of Shoulder and Elbow
Surgery 2022 31 81-89. (https://doi.org/10.1016/j.jse.2021.05.028)

Ruttershoff K, Akgiin D & Moroder P. Joint preserving treatment of
chronic locked posterior shoulder dislocation by means of combined
humeral allograft reconstruction and posterior glenoid autograft
augmentation. Zeitschrift fiir Orthopddie und Unfallchirurgie 2023 161
290-296. (https://doi.org/10.1055/a-1651-0943)

Gerber C, Catanzaro S, Jundt-Ecker M & Farshad M. Long-term
outcome of segmental reconstruction of the humeral head for the
treatment of locked posterior dislocation of the shoulder. Journal of
Shoulder and Elbow Surgery 2014 23 1682-1690. (https://doi.
org/10.1016/j.jse.2014.03.017)

Wooten C, Klika B, Schleck CD, Harmsen WS, Sperling JW &
Cofield RH. Anatomic shoulder arthroplasty as treatment for
locked posterior dislocation of the shoulder. Journal of Bone and
Joint Surgery 2014 96 e19. (https://doi.org/10.2106/JBJS.L.01588)

O'Brien SJ, Pagnani M), Fealy S, McGlynn SR & Wilson JB. The active
compression test: a new and effective test for diagnosing labral
tears and acromioclavicular joint abnormality. American Journal of
Sports Medicine 1998 26 610-613. (https://doi.org/10.1177/0363546
5980260050201)

Downloaded from Bioscientifica.com at 01/19/2026 08:34:25AM

via Open Access. This work is licensed under a C
Attributio nCommercial 4.0 Int

htty eativecommons.org/

C

2l

ommons
1 License.

es/by-nc/4.0/


https://doi.org/10.1177/0363546517714456
https://doi.org/10.1177/0363546517714456
https://doi.org/10.1097/CORR.0000000000001757
https://doi.org/10.1097/CORR.0000000000001757
https://doi.org/10.1177/03635465221124851
https://doi.org/10.1177/03635465221124851
https://doi.org/10.1016/j.jse.2016.11.005
https://doi.org/10.1016/j.jse.2021.05.028
https://doi.org/10.1055/a-1651-0943
https://doi.org/10.1016/j.jse.2014.03.017
https://doi.org/10.1016/j.jse.2014.03.017
https://doi.org/10.2106/JBJS.L.01588
https://doi.org/10.1177/03635465980260050201
https://doi.org/10.1177/03635465980260050201

	ABC classification
	First-time acute PSI (group A)
	First-time acute PSI (group A)
	Dynamic PSI (group B)
	Dynamic PSI (group B)
	Static PSI (group C)
	Static PSI (group C)

	Physical examination
	Imaging
	Treatment
	First-time acute PSI (group A)
	First-time acute PSI (group A)
	Dynamic PSI (group B)
	Dynamic PSI (group B)
	Static PSI (group C)
	Static PSI (group C)

	Summary
	ICMJE Conflict of Interest Statement
	Funding Statement
	Author contribution statement
	References

