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Background: The purpose of this study was to compare the preoperative magnetic resonance arthrography findings in patients who un-
derwent glenohumeral stabilization with a history of primary instability, recurrent instability, or failed stabilization.

Methods: All patients who presented with glenohumeral instability and underwent stabilization performed by a single surgeon in our
institution between 2008 and 2020 were considered for inclusion in this study. The magnetic resonance arthrography findings of all
patients were recorded. Imaging findings were compared between patients with primary instability, those with recurrent instability,
and those with failed prior stabilization. P < .05 was considered statistically significant.

Results: Overall, 871 patients were included, of whom 814 (93.5%) were male patients; the mean age was 23.1 years (range, 13-57
years). There were 200 patients with primary instability, 571 with recurrent instability, and 100 who required revision stabilization sur-
gery, with no significant differences in demographic characteristics between the groups. A significantly higher amount of glenoid bone
loss was noted in patients with recurrent instability (43.4%) and failed prior stabilization (56%) than in those with primary instability
(26.5%) (P < .0001). Additionally, a significantly higher number of Hill-Sachs lesions were observed in patients with recurrent insta-
bility (70.1%) and failed prior stabilization (89%) than in those with primary instability (67.5%) (P < .0001). We found no significant
differences between the groups regarding articular cartilage damage, glenolabral articular disruption, anterior labral periosteal sleeve
avulsion, humeral avulsion of the glenohumeral ligaments, or superior labral anterior-posterior tears (P > .05).

Conclusion: Patients presenting for stabilization with recurrent instability or following a failed stabilization procedure have higher rates
of glenohumeral bone loss than those with primary instability. Therefore, stabilization of primary instability, particularly in high-
functioning athletes with a view to preventing recurrence, may reduce the overall progression of glenohumeral bone loss and potential
subsequent inferior clinical outcomes.

Level of evidence: Level III; Retrospective Cohort Comparison; Prognosis Study
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Glenohumeral instability has an estimated incidence of
23.9 per 100,000 person-years,"'>** with athletes partici-
pating in collision sports reported to have an even higher
incidence (98.3 per 100,000 person-years). Although con-
servative management has previously been demonstrated to
be a reasonable approach in cases of primary instability
with satisfactory functional outcomes in the short term,>
early surgical management may be considered in cases
with a high risk of recurrence, such as younger patients
(aged < 40 years), sportspersons (particularly collision
athletes), and male individuals.® Furthermore, a previous
meta-analysis showed that early stabilization in cases of
primary instability results in a 7-fold decrease in recurrence
when compared with conservative management, also
potentially reducing the incidence of further recurrence-
associated glenohumeral trauma.”’

A prior study by Rugg et al*' found that individuals with
recurrent instability have a significantly higher incidence of
glenoid bone loss (GBL) than those with primary insta-
bility. Therefore, patients with more extensive GBL are
more likely to require more invasive stabilization proced-
ures to provide adequate stability. In addition, other coex-
isting  pathologies such as labral tears and
acromioclavicular joint degeneration have previously been
found to exist.” A recent study by Davey et al’ reported that
collision athletes (namely rugby players) have high fre-
quencies of these glenohumeral pathologies reported on
preoperative magnetic resonance arthrography (MRA),
with professional athletes demonstrating significantly
higher rates of such pathologies when compared with their
amateur counterparts. However, to our knowledge, no study
has analyzed the difference in preoperative MRA findings
in all individuals with primary instability, recurrent insta-
bility, or failure of a previous stabilization.

The purpose of this study was to compare the preoper-
ative MRA findings in patients who underwent gleno-
humeral stabilization with a history of primary instability,
recurrent instability, or failed stabilization. Our hypothesis
was that recurrent instability would lead to higher rates of
bone loss and soft-tissue damage within the joint.

Methods
Patient selection

This was a retrospective cohort study of individuals with primary
instability, recurrent instability, or failed prior stabilization for
instability. Using an electronic database, we performed a retro-
spective review of all patients who underwent surgical stabiliza-
tion for glenohumeral instability performed by the senior author in
our institution over a period of 12 years between 2008 and 2020.
The inclusion criteria were as follows: (1) injury occurring sec-
ondary to exercise or sports, including recreational exercise,
which was not limited to competitive or contact athletes; (2) MRA
performed prior to stabilization; and (3) surgical stabilization

performed by the senior author. The only exclusion criterion was
the absence of MRA imaging prior to surgery. Following analysis
of each patient’s medical records, each was assigned to 1 of 3
subgroups: (1) primary shoulder instability, (2) recurrent insta-
bility, and (3) failed prior stabilization for shoulder instability.
Primary glenohumeral instability was defined as a single previous
shoulder dislocation. Only individuals with previous surgery for
shoulder instability were included in the failed prior stabilization
group. Intraoperative notes were also reviewed to ascertain the
stabilization procedure performed. Patients underwent either an
arthroscopic Bankart repair (ABR), open Bankart repair, or open
Latarjet (OL) procedure based on preoperative patient-specific
factors.

Imaging technique

A 3-T magnet with a phased-array shoulder coil was used for all
MRA studies. Contrast-enhanced imaging was obtained by in-
jection of gadolinium-based solution (10-15 mL) directly into the
glenohumeral joint. However, in cases of MRA being performed
within 10 days of the index injury, the standard of our institution is
to perform MRA imaging in the absence of contrast, given that
serum acts as a physiological contrast in its own right. This was
performed with local anesthesia and a strict aseptic technique. The
protocol for imaging included T1-weighted coronal, sagittal, and
axial images and T2-weighted coronal images. Imaging findings
were reported by board-certified fellowship-trained radiologists.
Our outcomes of interest included the presence of (1) articular
cartilage loss, (2) GBL, (3) labral tears, (4) superior labral
anterior-posterior tears, (5) humeral avulsion of the glenohumeral
ligaments, (6) Hill-Sachs lesions, (7) reverse Hill-Sachs lesions,
(8) anterior labral periosteal sleeve avulsion, and (9) glenolabral
articular disruption.

Statistical analysis

Descriptive statistics were calculated for all continuous and cat-
egorical variables. We used % analysis and the Fisher exact test to
compare the outcomes of interest between the groups. Analysis of
findings was performed using IBM SPSS Statistics software (IBM
Statistics for Windows, version 26.0 [2019]; IBM, Armonk, NY,
USA). P < .05 was considered statistically significant.

Results

Patient demographic characteristics and inter-
ventions

A total of 871 patients (93.5% male patients) with a mean
age of 23.1 years (range, 13-57 years) were found to be
eligible for inclusion in this study (Table I). Of these cases,
456 (52.3%) involved the right shoulder. Overall, there
were 200 patients with primary instability, 571 with
recurrent instability, and 100 with failed prior stabilization,
with no significant differences in demographic character-
istics between the groups. ABR was the intervention of
choice in 75% of primary instability cases compared with
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Table I  Patient demographic characteristics

Characteristic All patients Patients with Patients with Patients with
primary instability recurrent instability failed stabilization

Cases 871 200 (23) 571 (65.5) 100 (11.5)

Male sex 814 (93.46) 184 (92) 532 (93.2) 98 (98)

Age at surgery, yr 23.1 £ 0.19 23.1 £ 0.36 23 £+ 0.26 23.2 £ 0.4

Right shoulder 456 (52.29) 113 (56.5) 292 (51.1) 50 (50)

Data are presented as number (percentage) or mean =+ standard deviation.

61.8% of recurrent instability cases and 10% of failed prior
stabilization cases (P < .01). The OL procedure was per-
formed more frequently in patients with recurrent insta-
bility and failed prior stabilization (34.5% and 90%,
respectively) than in the primary instability group (22.5%)
(P <.0D).

Comparison of MRA findings between all groups

Significantly less GBL was found in the primary instability
group (26.5%) than in the recurrent instability and failed
stabilization groups (43.4% and 56%, respectively; P =.01)
(Table II). A significantly higher incidence of Hill-Sachs
lesions was noted in the failed prior stabilization group
(89%) than in the recurrent and primary instability groups
(70.1% and 67.5%, respectively; P =.01). Overall, a lower
incidence of superior-labral anterior-posterior tears was
observed in the failed prior stabilization group (20%) than
in the primary and recurrent instability groups (29.5% and
28%, respectively); this finding was statistically significant
when comparing recurrent instability and failed prior sur-
gery cases (P =.01). In total, we found a lower incidence of
glenolabral articular disruption in individuals with recur-
rent instability (11.7%) when compared with patients with
primary instability and failed prior stabilization (15.5% and
17%, respectively; P =.02). No significant differences were
found in the incidence of reverse Hill-Sachs lesions, artic-
ular cartilage damage, anterior labral periosteal sleeve
avulsion, or humeral avulsion of the glenohumeral
ligaments.

Discussion

The most important finding of this study was that patients
with recurrent instability and those with failed prior stabi-
lization had significantly higher rates of GBL than those
with primary shoulder instability. Furthermore, Hill-Sachs
lesions were significantly more prevalent in the failed sta-
bilization group.

There is ongoing debate regarding the optimal man-
agement of primary instability. Previously, conservative
management was seen as a favorable option as it forgoes
the need for surgery and associated risks, but more recently,

many surgeons have been advocating early stabilization,
particularly for younger patients or patients who participate
in collision sports owing to their high risk of recur-
rence.”'%** Identifying those who are appropriate for early
stabilization is paramount, and selection of suitable patients
should be based on a combination of patient-specific and
radiologic findings. This is especially important as one
meta-analysis concluded that almost half of patients with
first-time traumatic shoulder instability treated conserva-
tively (47%) did not experience recurrent instability with a
2-year follow-up.'” Despite this, another meta-analysis,
performed by Hurley et al,” found that conservatively
managed patients were 7 times more likely to have recur-
rence than patients who underwent ABR. Although many
individuals in this cohort are athletes injured mid season
who are keen to avoid season-ending surgery, a recurrence
rate of 67% (as reported by Hurley et al) is unacceptable in
a cohort that consists primarily of young athletes.

A meta-analysis by Olds et al’” reported that age (<40
years) and male sex were the most significant patient-
specific predictors for recurrence. In addition, preopera-
tive evaluation with MRA is useful to identify
glenohumeral bone loss and other soft-tissue intra-articular
pathology that place patients at higher risk of recur-
rence.'“*’ A previous study by Marshall et al'’ reported
that athletes who underwent stabilization for recurrent
instability had a significantly higher incidence of stabili-
zation failure than those who underwent stabilization in the
setting of primary instability (32% vs. 7%, P < .01). These
findings compound the importance of early intervention in
an appropriate cohort. Moreover, it is essential to recognize
that patients who proceed to experience recurrent instability
have subsequently higher rates of GBL than those who have
only had 1 episode of instability,”' and it is likely that this
plays a role in the risk of surgical failure."” A study by
Dekker at al.” reported that rates of soft-tissue stabilization
failure increase by up to 3-fold when GBL is >15%. In
such circumstances in which GBL is high, more invasive
surgical stabilization techniques such as the OL procedure
may be required to achieve adequate stabilization; however,
the implications of this should not be underestimated as
complication rates have been reported to be at least 5 times
higher than when alternative, less invasive soft-tissue sta-
bilization techniques are performed.''*°
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Comparison of pathologies in patients with primary instability, recurrent instability, and failed prior stabilization

Table II

Overall Between-group P value

Patients with

Patients with
recurrent

Patients with

primary

All patients,

n (%)

P value

failed stabilization,

n (o/a)

Primary Recurrent

Primary

instability,
n (%)

instability,
n (%)

instability vs.

failed

instability vs.

failed

instability vs.
recurrent

stabilization stabilization

instability

100

571

200

871

Cases

Pathology

.09

34
<.001
<.001

47
<.001

.23
<.001
<.001

27 (27)
56 (56)
89 (89)
3 (3)
98 (98)
17 (17)
1(1)
2 (2)
20 (20)

112 (19.6)
248 (43.4)
400 (70.1)

44 (22)

183 (21)
357 (41)

Articular cartilage damage

Glenoid bone loss
Hill-Sachs lesion

.02

(26.5)
135 (67.5)

53

.001
.34
.06

.5

624 (71.6)

.09

.16
45

.17

16 (8) 30 (5.3)

199 (99.5)

49 (5.6)
867 (99.5)

Reverse Hill-Sachs lesion

Labral tear

.26
74
.21

570 (99.8)
54 (9.5)

.02

.02

.02

1 (15.5)
7 (3.5)
5 (2.5)

102 (11.7)

GLAD lesion

.23
>.99

.82

45

18 (3.2)

26 (3)

ALPSA lesion

.79
.08

.92

14
.19

15 (2.6)
160 (28)

22 (2.5)

239 (27.4)
GLAD, glenolabral articular disruption; ALPSA, anterior labroligamentous periosteal sleeve avulsion; HAGL, humeral avulsion of glenohumeral ligaments; SLAP, superior labral anterior-posterior.

HAGL lesion
SLAP tear

.01

.69

(29.5)

59

When recurrence after stabilization does occur, subse-
quent revision surgery presents surgeons with greater
challenges such as navigation through scar tissue, higher
levels of anatomic bone loss, and appropriate management
of postoperative patient expectations.7’18’22 Prevention of
recurrent instability is one of the primary goals of treatment
as the literature surrounding the outcomes of individuals
who require revision stabilization remains unclear. A cohort
study by Krueger et al'* reported that patients who under-
went revision arthroscopic stabilization had less favorable
outcomes of their subsequent surgical procedures. In
addition, another study cited previous arthroscopic stabili-
zation as an independent risk factor for worse patient-rated
function scores in patients undergoing the OL procedure.®
In contrast, a study by Yapp et al’’ reported that patients
who underwent the OL procedure after a failed stabilization
procedure had similar outcomes to those undergoing pri-
mary stabilization. A recent systematic review concluded
that the current literature relating to revision shoulder sta-
bilization was deficient and inconclusive regarding the
actual outcomes of revision stabilization patients compared
with those undergoing primary stabilization.'” Neverthe-
less, in the setting of a failed prior stabilization, further
MRA imaging is a useful noninvasive adjunct in operative
planning to ascertain up-to-date evaluation of GBL or the
presence of off-track Hill-Sachs lesions, better enabling
surgeons to determine the most appropriate revision stabi-
lization technique.

Careful consideration is warranted for professional ath-
letes with shoulder instability as additional factors
including loss of play time and potential income are a
concern. The most frequently cited desired outcome for
these individuals is the ability to return to play (RTP) to the
preinjury level of sports participation, highlighting the
importance of timely and definitive intervention.”* Tokish
et al defined a scoring system to determine the risk of
recurrence in scholastic athletes; this can be a useful tool to
aid surgeons in determining the type of management for
young athletes with primary instability. When stabilization
was compared with conservative management, ABR
resulted in a significantly higher rate of RTP than in pa-
tients who underwent conservative management, with a
significantly lower recurrence rate (65% vs. 10%).” Addi-
tionally, a recent study by Davey et al* found that although
competitive athletes reported excellent functional outcomes
after the OL procedure regardless of their preoperative
instability status, those who underwent the OL procedure
for failed prior stabilization reported lower overall RTP
rates than those with primary and recurrent instability.
These findings highlight the importance of getting it right
the first time and avoiding the potential need for revision
surgery. Therefore, early stabilization in athletes with gle-
nohumeral instability in the first instance may potentially
result in lower recurrence rates, shorter absences from
sports, and higher RTP rates in the long run. In addition, a
recent study has shown that the up-front expense of
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shoulder stabilization could result in cost savings in the
long term if it prevents 2-3 further presentations to the
emergency department; this is most significant in the young
athlete who has the highest risk of recurrent instability.”

Limitations

Although this study has one of the largest sample sizes, to
our knowledge, in the literature, it is retrospective in nature
and therefore possesses several inherent biases and limita-
tions of such a study design. Although we recommend early
stabilization in patients with GBL, we acknowledge the
ongoing controversy in relation to the percentage of GBL
necessitating more invasive stabilization procedures; this
subject remains a topic of debate. All patients included in
this series were identified retrospectively based on having
undergone shoulder stabilization performed by the senior
author over a 12-year period in the same institution, with
patients who were managed conservatively not being
considered for inclusion in this study, as outlined previ-
ously in the ‘“Methods” section. Furthermore, the
fellowship-trained radiologists reporting musculoskeletal
findings were aware of the presence of clinical shoulder
instability prior to reporting as the indication for MRA was
not blinded.

Conclusion

Patients presenting for stabilization with recurrent
instability or following a failed stabilization procedure
have higher rates of glenohumeral bone loss than those
with primary instability. Therefore, stabilization of pri-
mary instability, particularly in high-functioning athletes
with a view to preventing recurrence, may reduce the
overall progression of glenohumeral bone loss and po-
tential subsequent inferior clinical outcomes.

Disclaimer

The authors, their immediate families, and any research
foundations with which they are affiliated have not
received any financial payments or other benefits from
any commercial entity related to the subject of this
article.
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