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Sex differences in outcomes after
arthroscopic bankart repair

Natalie A Lowenstein
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ABSTRACT

Objectives Risk factors for anterior shoulder dislocation
include young age, contact activities and male sex.

The influence of sex on patient-reported outcomes of
arthroscopic Bankart repair (ABR) is unclear, with few
studies reporting potential differences. This study’s
purpose was to compare patient-reported outcomes of
males and females following ABR.

Methods Prospectively collected data was analysed

for 281 patients (males: 206, females: 75) after ABR with
preoperative, 1-year and 2-year follow-up responses. The
Wilcoxon signed-rank and x2 tests, preoperative, 1year
and 2year follow-up results were examined to determine
differences of scores in males versus females.

Results No statistically significant sex differences were
observed in Simple Shoulder Test (SST), American Shoulder
and Elbow Surgeons (ASES), Visual Analogue Scale (VAS)
or Single Assessment Numerical Evaluation (SANE) Scores
at 1-year or 2-year follow-up. Females had lower Veterans
RAND 12-item health survey (VR-12) mental health
subscores at 2-year follow-up (females: 52.3+9.0, males:
55.8+7.6, p=0.0016). Females were more likely to report
that treatment had ‘exceeded expectations’ at 2-year
follow-up regarding motion, strength, function and normal
sports activities.

Conclusion Results of study demonstrate that ABR has
similar outcomes for both males and females. There were
no statistically significant sex-related differences in SST,
ASES, VAS or SANE scores following ABR. VR-12 mental
health subscores showed a minimal difference at 2-year
follow-up, with lower scores in females.

Level of evidence Retrospective cohort study; level .

INTRODUCTION

Anterior shoulder instability in the USA has a
reported incidence of 23.9 per 100000. Risk
factors for primary dislocation include young
age, participation in contact sports or activi-
ties, and male sex. Shoulder dislocations have
ahigherincidence and have resulted in longer
return-to-play times than other shoulder inju-
ries, especially at the level of high school and
college athletics." Surgical intervention for
anterior instability has increasingly consisted
of an arthroscopic Bankart repair (ABR) in
the absence of a glenoid bone loss exceeding
20%-25%.” Results of ABR have shown similar
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What are the new findings?:

» Males and females had significantly improved
American Shoulder and Elbow Surgeons, Simple
Shoulder Test and Single Assessment Numerical
Evaluation Scores following arthroscopic Bankart
repair at 2-year follow-up.

» Females were more likely than males to report that
treatment had ‘met or exceeded expectations’ at 2-
year follow-up regarding pain, motion, strength, re-
suming normal function for daily living and resuming
normal sports activities.

» Females demonstrated lower Veterans RAND 12-
item health survey mental health scores at 2-year
follow-up.

if not improved outcomes when compared
with open Bankart repair.®

The influence of sex on the patient-
reported outcomes measures (PROMs) of
ABR is unclear, and few studies have reported
on these potential differences. Recent studies
have shown an approximately 2.8 times higher
incidence of shoulder dislocations in males
compared with females, and that males under
the age of 20 years have a 6.7 times greater
risk of anterior shoulder dislocation requiring
a closed reduction.*® Current literature fails
to look at potential sex differences in both the
management of anterior shoulder instability
and the reliability of surgical treatmentin both
males and females.®” One non-operative study,
with 27 females and 225 males, showed that at
every time point following primary shoulder
dislocation, the risk of recurrent instability
was lower in females than in males.” More
recent literature contrarily, suggests that the
rate of recurrent instability could be similar
between sexes and risk factors for recurring
subluxations are more often younger age and
preoperative glenoid defect.” "’

The purpose of this study was to determine
if there are sex-related differences in PROMs
following ABR for anterior instability. The
authors hypothesised that PROMs are similar
in both males and females,and, therefore, ABR
is a reliable treatment in both populations.
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METHODS

The authors performed a retrospective analysis of
prospectively collected global data (Surgical Outcomes
System Database) for patients who underwent ABR for
shoulder instability between the years 2011 and 2016.
Two-hundred-and-eighty-one patients who had an
arthroscopic anterior-inferior labral repair (CPT 29806)
following at least one episode of anterior shoulder insta-
bility and had complete preoperative, 1-year and 2-year
outcome data were included in the analysis. Patients and
the public were not involved in the design, or conduct,
or reporting, or dissemination plans of the research.
Patients were included as participants in this research
only. Approval for this study was obtained from our insti-
tutional review board (#2011P002663).

Multiple validated measures were included within each
time point of data collection to accurately capture pain
levels, shoulder function and instability. For statistical
analysis, the Wilcoxon signed-rank test and % test, 1-year
and 2-year follow-up results were examined to determine
any differences in patientreported outcomes in males
versus females using the Visual Analogue Scale (VAS),
Simple Shoulder Test (SST), Veterans RAND 12-item
health survey (VR-12) physical health, VR-12 mental
health, American Shoulder and Elbow Surgeons (ASES)
Scores and the Single Assessment Numerical Evaluation
(SANE) Scores. A p value <0.05 was used to determine
statistically significant differences.

RESULTS

A total of 281 patients (206 male and 75 female) met the
strict inclusion criteria and had complete preoperative,
l-year and 2-year follow-up data. Study demographics for
these two groups are given in table 1.

Overall, both male and female patients had significantly
improved ASES, SST and SANE Scores from preoperative
to both l-year and 2-year follow-up (table 2). There were
no statistically significant differences observed in ASES,
SST, SANE or VAS scores in females versus males at 1-year
or 2-year follow-up (table 2). VR-12 mental and physical
health scores showed some improvement from preoper-
ative to l-year follow-up and from preoperative to 2-year
follow-up (table 2). There we no statistically significant
differences between 1 year and 2years, postoperatively.
Although the VR-12 physical health subscores did not
show statistically significant differences between sex
(53.3£5.7 in females vs 52.3+5.6 in males; p=0.0951),

Table 1 Demographic and surgical characteristics
Female Male

Age at treatment (mean (SD)) 35.6 (15.1) 34.1 (16.2)

in years

Sex 75 206

Body Mass Index (mean (SD)) 26.3 (5.9) 26.3 (3.8)

Average duration of symptoms 42.1 (78.7) 33.0 (65.2)

(mean (SD)) in months

Table 2 Preoperative and 2-year postoperative ASES, SST,
SANE, VAS and VR-12 physical and mental health scores
by sex

Sex
Outcome score Female Male P value
ASES Shoulder Function
Preoperative 17.4(6.1) 18.2(6.1) 0.3125
2 year 27.4(4.7) 27.6(3.1) 0.1626
ASES Shoulder Index
Preoperative 61.1(19.2) 64.4(19.5) 0.2236
2 year 91.1 (18.8) 92.6 (12.7) 0.8153
SANE
Preoperative 46.5 (20.9) 42.8 (27.7) 0.2012
2 year 82.9 (23.5) 83.7 (20.7) 0.7924
SST
Preoperative 55.1 (26.0) 63.8 (25.4) 0.0314
2 year 91.1 (18.8) 92.6 (12.7) 0.8153
VAS
Preoperative 3.6 (2.6) 3.2(2.6) 0.2237
2 year 1.0 (1.9) 0.8 (1.2) 0.5846
VR-12 Physical Health
Preoperative 40.3(6.8) 41.0(8.5) 0.4238
2 year 53.3(5.7) 52.3(5.6) 0.0951
VR-12 Mental Health
Preoperative 52.7(9.7) 53.9(9.5) 0.4258
2 year 52.3(9.0) 55.8(7.6) 0.0016

ASES, American Shoulder and Elbow Surgeons; SANE, Single
Assessment Numerical Evaluation; SST, Simple Shoulder Test;
VAS, Visual Analogue Scale; VR-12, Veterans RAND 12-item
health survey.

females had lower VR-12 mental health subscores than
males at 2-year postoperative follow-up (52.3+9.0 in
females vs 55.8+7.6 in males; p=0.0016).

Males and females had the same responses to preop-
erative expectations and l-year and 2-year outcomes for
their treatment for almost all sections. Females, however,
were more likely than males to report that treatment
had ‘met or exceeded expectations’ on 2-year follow-up
regarding pain, motion and strength, resuming normal
function for daily living and resuming normal sports
activities (table 3).

DISCUSSION

Both male and female patients who underwent ABR for
anterior shoulder instability had significant improve-
ments in patientreported outcomes and the treatment
met or exceeded expectations for pain, motion, strength,
daily function and return to sport. This finding supports
previous studies that demonstrated that ABR is a reliable
treatment in patients with discrete Bankart lesions.'
Both the males and females in this investigation had
similar 2-year ASES, SANE, VAS, SST and VR-12 Scores
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Table 3 Two-year postoperative satisfaction with ABR

Sex
2-year standard postoperative questions Female Male P value
How well did the treatment meet your Did not meet expectations 3% Did not meet expectations 5% 0.0626
:axpT;:tations with regards to your pain  \jet expectations 40%  Met expectations 55%
evel?

v Exceeded expectations 57% Exceeded expectations 40%

How well did the treatment meet Did not meet expectations 4% Did not meet expectations 16%  0.0074
your expectations with regards to an Met expectations 36%  Met expectations 56%
improvement in motion and strength of ) 0 ) 0
the affected joint? Exceeded expectations 60% Exceeded expectations 28%
How well did the treatment meet your Did not meet expectations 4% Did not meet expectations 6% 0.0390
expectations with regards to you Met expectations 45%  Met expectations 61%
resuming normal functions for daily . :
living? Exceeded expectations 51% Exceeded expectations 33%
How well did the treatment meet your  Did not meet expectations 6.0%  Did not meet expectations 11.4% 0.0273
expectatlons_wnh rgg_a_rd to resuming Met expectations 43.3% Met expectations 54.7%
normal sporting activities? ] ]

Exceeded expectations 34.3% Exceeded expectations 27.4%

N/A 16.4% N/A 6.5%

*N/A indicates, ‘| am not involved in sports’.
ABR, arthroscopic Bankart repair.

when compared with previous studies done on similar
populations.® "> When comparing results between sexes,
this study demonstrates that there is a minimal difference
in patientreported outcomes when comparing female
versus male patients treated with ABR.

Although numerous studies on shoulder instability
and ABR exist, few discuss potential sex-related differ-
ences in PROMs (table 4). Two studies (male: 77, female:
94)"® (male: 24, female: 12)"* attempted to investigate

sex-related differences following arthroscopic shoulder
stabilisation and found that females have increased
instability postoperatively but only evaluated functional
outcomes rather than PROMs. Another study (male: 110,
female: 13) demonstrated that female sex is associated
with lower rates of recurrent instability following ABR."

In this study, the only difference in patientreported
outcomes at l-year or 2-year follow-up between the
cohorts was the VR-12 mental health subscores at 2-year

Table 4 Outcomes and sex differences following instability in the current literature

# of ABR patients

Author/year Male:female Outcomes Sex differences

Largacha et al (2006)'" 233 SST and SF-36 Females with increased functional deficits on SST
167:66 and poorer comfort score on SF-36

Flinkkil et al (2010)'2 182 Recurrent instability Recurrent instability in 27/98 males and 6/43
132:50 females

Kaipel et al (2010)" 36 Constant-Murley Females showed a significantly decreased
24:12 Constant-Murley score and more positive

Hovelius et al (2011)'® 88
68:20

369
M:F not reported

714
630:84
173
151:22

123
110:13

Blomaquist et al (2012)"° WOSI
Cameron et al (2013)%°
Marshall et al (2017)”

Nakagawa et al (2017)"°

WOSI, SSV and DASH

Recurrent instability
Recurrent instability

Recurrent instability

postoperative apprehension
Female shoulders trended towards worse scores.

The difference was significant only for the DASH
score (p=0.009)

No discussion of sex differences

No discussion of sex differences

No discussion of sex differences

No discussion of sex differences

DASH, Disabilities of the Arm, Shoulder and Hand; SF-36, 36-Item Short Form Survey; SST, Simple Shoulder Test; SSV, Subjective Shoulder

Value; WOSI, Western Ontario Shoulder Instability Index.
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follow-up, with females reporting significantly worse
scores than males. The VR-12 compares a patient’s
valuation of their health-related quality of life with a stan-
dardised population of reference.'” The standardised
population’s mental and physical component scores
have a mean of 50 and SD of 10.'° These scores allow for
comparable sex-based evaluations of physical and mental
health statuses. Although the differences between males
and females in this study are not statistically significant, it
is worth noting that the VR-12 mental health subscores in
the female population decreased at 2-year follow-up when
compared with both preoperative and 1-year follow-up
scores. This was the only metric among all PROMs that
showed an overall decrease in patient-reported scoring
from preoperative values. Interestingly, females were
more likely than males to report that the treatment had
‘exceeded expectations’ regarding motion and strength,
resuming normal function for daily living, and returning
to normal sporting activities at 2-year follow-up.

LIMITATIONS

This study has several limitations. First and foremost, this
study is limited by loss to follow-up that exists in a retro-
spective review of prospectively collected global data.
Although 281 patients are less than the 80% needed to
minimise follow-up bias, global data were used to ensure
a population of females (27%) higher than most popula-
tions reported in similar studies (7%-15%).> " When
using global data, poor compliance may be secondary
to patients being entered in the system and never sent
the PROMs or patients failing to complete them in their
entirety. Other limitations of using a global database
include heterogeneity in reporting and data collection.
With the use of global data, information regarding recur-
rent instability, initial date and number of dislocations,
hand dominance, glenohumeral dislocation and glenoid
bone defect was unable to be collected for all patients in
the study. Although this information would have provided
a more in depth look at the severity of the instability, the
sole purpose of this study was to note any sex differences
in PROMs at 1 year and 2years.

As is true in most patientreported questionnaires,
there is a degree of ambiguity in the number of patients
who do notrespond to specific questions. Persistent symp-
toms, however, are shown to be reported more accurately
when collected via self-administered questionnaires,
such as the ones used in this study.” Specifically, this study
has a high percentage of patients who reported either
‘unknown’ or did not identify the number of shoulder
dislocations prior to surgery. This result is limiting in that
multiple studies have shown that the number of disloca-
tions prior to ABR may predict worse outcomes.” Lastly,
this study does not report on the rate of recurrent dislo-
cations following ABR after 2years. Given that episodes
of recurrent instability greatly affect patientreported
outcomes, future studies would aim to look at outcomes
beyond 2-year time points. Strengths of this study are the

large number of females with complete outcome data at
2years following ABR.

CONCLUSION

The results of this study demonstrate that ABR is an
effective treatment in both males and females following
anterior shoulder instability. There were no statistically
significant sex-related differences in SST, ASES, VAS
or SANE scores when comparing female versus male
patients treated with ABR. VR-12 mental health subscores
showed a minimal difference at 2-year follow-up, with
lower scores seen in the female population.
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