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a b s t r a c t

Background: Painful posterior shoulder instability (PPSI) is the least common of the three clinical patterns
of posterior shoulder instability. PPSI is defined as pain combined with anatomical evidence of posterior
instability but no instability events.
Material and method: We studied a multicentre cohort of 25 patients with PPSI; 23 were identified ret-
rospectively and had a follow-up of at least 2 years and 2 patients were included prospectively. Most
patients engaged in sports.
Results: All 25 patients underwent surgery, which usually consisted in arthroscopic capsulo-labral recon-
struction. The outcome was excellent in 43% of patients; another 43% had improvements but reported
persistent pain. The pain remained unchanged or worsened in the remaining 14% of patients. Causes of
failure consisted of a missed diagnosis of shoulder osteoarthritis with posterior subluxation, technical

errors, and postoperative complications. The main cause of incomplete improvement with persistent
pain was presence of cartilage damage.
Conclusion: Outcomes were excellent in patients who were free of cartilage damage, bony abnormali-
ties associated with posterior instability (reverse Hill–Sachs lesion, erosion or fracture of the posterior
glenoid), technical errors, and postoperative complications.
. Introduction
Posterior shoulder instability (PSI) is a rare condition that
ccounts for only 2% to 10% of all cases of shoulder instability [1–5].
SI differs from anterior shoulder instability regarding the clinical
anifestations, diagnosis, and treatment.
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Clinically, PSI presents as three different entities [6]: recurrent
involuntary posterior dislocation and/or subluxation; voluntary
PSI, which may progress to involuntary PSI; and painful PSI (PPSI), in
which pain is the only symptom. Three main treatment approaches
can be distinguished: non-operative treatment, surgical stabilisa-
tion by capsulo-labral reconstruction, and surgical stabilisation via
a bone block procedure.

This multicentre study reports outcomes in patients with painful
PPSI, i.e., with no history of dislocation or subluxation. The patients
were included retrospectively or prospectively. The study objec-
tives were to assess the features of PPSI and the effectiveness of the

treatments used and to devise means of anticipating and preven-
ting treatment failures. The working hypothesis was that treatment
outcomes were more variable in PPSI than in other patterns
of PSI.
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. Material and methods

.1. Patients

Two multicentre studies, one retrospective and the other
rospective, were approved by the appropriate ethics committee.
f 203 patients treated for PPSI, 151 were included retrospec-

ively; all these patients were treated surgically and re-evaluated at
east 2 years after surgery. The remaining 52 patients were treated
on-operatively or surgically. The patients were recruited by 17
urgeons in 11 centres in France.

The patients were divided into three clinical subgroups: invol-
ntary dislocation and/or subluxation (the largest subgroup);
oluntary PSI with or without progression to involuntary PSI;
nd PPSI (the smallest subgroup). PPSI was defined as pain with
natomical findings indicating posterior instability but no instabil-
ty events.

.2. Data collection

We recorded the following data: sex; side involved; dominant
ide; age at symptom onset; age at treatment; sports activities;
hether PPSI was due to trauma; overall shoulder mobility; shoul-
er laxity; Beighton’s criteria [7]; and results of posterior, anterior,
nd inferior apprehension tests. Standard radiographs (antero-
osterior views in neutral, external, and internal rotation and
capular Y view) and axial slice images with intra-articular contrast
njection (computed tomography [CT] and/or magnetic resonance
maging) were evaluated. Treatment outcomes were evaluated
ased on the Constant’s pain subscore (with a value of 0 indicating
he worst pain possible and a value of 15 no pain), Constant’s score
8–10], and the Subjective Shoulder Value (SSV) [11].

.3. Statistical analysis

Descriptive statistics were computed. The Shapiro–Wilk test
as used to assess distribution normality. Differences between
ean values were compared by applying Student’s test when dis-

ribution was normal and the Mann–Whitney test otherwise. The
hi2 test was chosen to evaluate associations linking categorical
ariables. Statistical analyses were performed using R software ver-
ion 3.3.3. (R Foundation, Vienna, Austria). Values of P < 0.05 were
onsidered statistically significant.

. Results

.1. Patients

Of the 25 study patients with PPSI, 23 were included retrospec-
ively and 2 prospectively. There were 16 males and 9 females with
mean age of 30 years (range, 16–45 years). The right shoulder
as involved in 15 patients and the left shoulder in 10 patients;

he dominant side was involved in 68% of cases. A history of

rauma was noted in 80% of patients. Furthermore, 84% of patients
eported engaging in sports overall, 46% in recreational sports, and
8% in competitions. Among patients with sports activities, 83%
articipated in sports that place strain on the shoulders (boxing,

able 1
tudy patients.

Sex Side

25 patients 16 (64%) males Right, n = 15 (60%)
9 (36%) females Left, n = 10 (40%)

Dominant side involved in
17/25 (68%)
Fig. 1. Posterior cartilage damage.

handball, volleyball, tennis, judo, rugby, weight-lifting) (Table 1).
Mean time from symptom onset to surgery was 23 months (median,
15 months; range, 3–93 months).

3.2. Physical findings

The posterior apprehension test in adduction and internal rota-
tion was positive in 40% of patients, the anterior apprehension test
in abduction and external rotation in 40% of patients, and the infe-
rior Gagey apprehension test in 20% of patients [12]. The anterior
test was the only positive apprehension test in 20% of patients.

3.3. Imaging study findings

On the imaging studies, 52% of shoulders had no bony abnor-
malities related to instability (glenoid erosion or fracture, reverse
Hills–Sachs notch). In contrast, 22% of shoulders had damage to the
glenoid cartilage. In keeping with this finding, the surgical explo-
ration found cartilage damage to the glenoid in 28% of cases (Fig. 1)
and to the humeral head in 8% of cases.

3.4. Management

All 25 patients underwent surgical treatment. Surgery consisted
in arthroscopic capsulo-labral reconstruction in 22 patients (Fig. 2).
An overhanging iliac bone block was implanted in 2 patients and a
flush acromial bone block in 1 patient. After surgery, the shoulder
was immobilised in neutral rotation in 74% of patients.

3.5. Outcomes

3.5.1. Overall outcomes
The SSV improved from 45% before surgery to 82% after surgery.

After surgery, the Walch–Duplay score was 76 and the Rowe score

was 81. The crude Constant score improved from 67 preopera-
tively to 81 postoperatively (Table 2). After surgery, 74% of patients
reported being satisfied by the procedure and had resumed their
main sports activity.

Age (years) Trauma Sports

Minimum 16 Yes, 20/25 (80%) Competition, 9/25 (38%)
Maximum 45 No, 5/25 (20%) Recreational, 12/25 (46%)
Mean, 30 None, 4/25 (16%)



Fig. 2. Re-attachment of the posterior labrum.

Table 2
Functional and subjective outcomes.

Before surgery After surgery

Constant, pain subscore 6 11.3
Constant, total score 67 83
SSV 45 82
Walch–Duplay score 76
Rowe score 81

SSV: Subjective Shoulder Value.

Table 3
Constant pain subscore.

Pain subscore Percentage

Marked pain relief 13/15to 15/15 44
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Moderate pain relief 10/15 to 12/15 44
No pain relief Lower than 5/15 12

.5.2. Clinical outcomes
The assessment of postoperative pain differentiated three

roups of patients (Table 3). Major pain relief defined as a Constant
ain subscore of 13–15 was noted in 43% of patients and moderate
ain relief with a Constant pain subscore of 10–12 in 43% of patients.
he treatment failed in the remaining 3 (14%) patients, who had
nchanged or worsened pain with a Constant pain subscore lower
han 5.

.5.3. Anatomical outcomes
Of the 3 patients with treatment failure, 1 had bipolar

steoarthritis with static posterior subluxation, 1 had early anchor
igration, and 1 had acromial block nonunion.
Partial improvement was noted in 11 patients with persistent

ut moderate pain. Among them, 50% had glenoid cartilage dam-
ge visible during arthroscopy and 40% on imaging studies. In this
roup, 2 patients had postoperative shoulder stiffness, 1 had oste-
lysis of an iliac bone block, and 2 had deep reverse Hill–Sachs
otches.

Surgery was successful in 11 patients, who reported little or no
ostoperative pain. None of these patients had cartilage damage,
ostoperative shoulder stiffness, surgical complications (anchor
igration or bone block lysis), or reverse Hill–Sachs notches.

. Discussion

The shoulder is the least stable joint in the body, with less than

ne-third of the humeral head surface in contact with the glenoid
avity. Static stability is provided by the joint cartilage, labrum,
nd ligaments [13]. The structures responsible for posterior stabil-
ty are the posterior capsule, inferior glenohumeral ligament, and
posterior labrum. Damage to any of these structures can there-
fore result in PSI [4,14]. Our study confirms the existence of PPSI
as a clinical entity in which pain is the only symptom. Further-
more, the results support our hypothesis that treatment outcomes
vary, depending on the presence of preexisting bone and cartilage
lesions.

The patient profile was similar to that seen in involuntary PSI.
Thus, many patients engaged in sports that put strain on the shoul-
ders and reported a trauma as the inciting event. No patients had
ligament laxity or joint hypermobility. Time from symptom onset
to surgery was less than 2 years in the patients with PPSI, compared
to 6 years in the group with involuntary PSI and 8 years in the group
with voluntary-to-involuntary PSI. These differences suggest that
pain may be less well tolerated than posterior instability events.

The physical findings were limited. Thus, the posterior appre-
hension test was negative in over 60% of patients and the only
positive apprehension test was anterior in 20% of patients. The diag-
nostic was usually provided by a finding of posterior labral damage
on imaging studies.

The main preoperative predictor of treatment outcomes was
the presence of cartilage damage. The differential diagnoses of PPSI
are incipient posterior osteoarthritis with subluxation and postero-
superior impingement syndrome. Diagnostic errors may lead to
inappropriate stabilising surgery, which may worsen the condition
[13].

Compared to the other PSI groups, the PPSI group had a higher
proportion of patients managed by capsulo-labral reconstruction.
The rationale for this procedure is the absence of bony alterations
associated with instability and of ligament laxity. A meta-analysis
indicated that arthroscopic capsulo-labral reconstruction provided
better outcomes compared to bone block procedures [16]. Surgery
should be considered in patients who have failed optimal non-
operative treatment given for at least 6 months. Non-operative
treatment consists of proprioception exercises, strengthening exer-
cises for the external rotators and scapular stabilisers, and sports
activity modification [4].

5. Conclusion

PPSI with pain as the only symptom is the least common
presentation of PSI. The diagnosis is often provided by imaging
studies performed to assess shoulder pain in a young athlete.
Surgical capsulo-labral reconstruction, seems to be a reliable
treatment option [16] that produces good outcomes in patients
without preexisting cartilage damage, postoperative complica-
tions, or postoperative shoulder stiffness. Damage to the posterior
glenoid cartilage predicts incomplete improvement after surgery
and should be sought routinely. The most common causes of
treatment failure are diagnostic errors, technical errors, and post-
operative complications [15].
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