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What Are the Predictors of Poor
Patient-Reported Outcomes After
Shoulder Instability Surgery?
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Background: Prospectively collected responses to Patient Acceptable Symptom State (PASS) questions after shoulder instability
surgery are limited. Responses to these outcome measures are imperative to understanding their clinical utility.

Purpose/Hypothesis: The purpose of this study was to evaluate which factors predict unfavorable patient-reported outcomes
after shoulder instability surgery, including “no” to the PASS question. We hypothesized that poor outcomes would be associated
with male adolescents, bone loss, combined labral tears, and articular cartilage injuries.

Study Design: Cohort study; Level of evidence, 2.

Methods: Patients aged >13 years undergoing shoulder instability surgery were included in point-of-care data collection at a
single institution across 12 surgeons between 2015 and 2017. Patients with anterior-inferior labral tears were included, and those
with previous ipsilateral shoulder surgery were excluded. Demographics, American Shoulder and Elbow Surgeons (ASES) and
Single Assessment Numeric Evaluation (SANE) scores, and surgical findings were obtained at baseline. ASES and SANE scores,
PASS responses, and early revision surgery rates were obtained at a minimum of 1 year after the surgical intervention. Regression
analyses were performed.

Results: A total of 234 patients met inclusion criteria, of which 176 completed follow-up responses (75.2%). Nonresponders had a
younger age, greater frequency of glenoid bone loss, fewer combined tears, and more articular cartilage injuries (P < .05).
Responders’ mean age was 25.1 years, and 22.2% were female. Early revision surgery occurred in 3.4% of these patients, and
76.1% responded yes to the PASS question. A yes response correlated with a mean 25-point improvement in the ASES score and
a 40-point improvement in the SANE score. On multivariate analysis, combined labral tears (anterior-inferior plus superior or
posterior tears) were associated with greater odds of responding no to the PASS question, while both combined tears and injured
capsules were associated with lower ASES and SANE scores (P < .05). Sex, bone loss, and grade 3 to 4 articular cartilage injuries
were not associated with variations on any patient-reported outcome measure.

Conclusion: Patients largely approved of their symptom state at >1 year after shoulder instability surgery. A response of yes to the
PASS question was given by 76.1% of patients and was correlated with clinically and statistically significant improvements in ASES
and SANE scores. Combined labral tears and injured capsules were negative prognosticators across patient-reported outcome
measures, whereas sex, bone loss, and cartilage injuries were not.
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An increasing number of validated patient-reported outcome
measures (PROMs) are emerging for adolescent and adult
patients undergoing a surgical intervention for shoulder
instability, with minimal prospectively collected data sup-
porting these outcome measures. Multiple series have iden-
tified patient-related and clinical factors that are associated
with postoperative recurrent instability and poor patient-
reported outcomes; these include preoperative recurrent
instability, male adolescents, collision athletes, and bipolar
bone loss. 11131517 [t has also been demonstrated that there
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is a lack of standardization of validated shoulder instability
outcome reporting.”® In a 2018 publication,® the American
Shoulder and Elbow Surgeons (ASES) Value Committee pro-
vided recommendations regarding ideal PROMs and
selected the following tools as part of a shoulder score
“research package”: the Veterans RAND 12-Item Health
Survey (VR-12) for generic quality of life; the ASES question-
naire; the Single Assessment Numeric Evaluation (SANE);
the Penn Shoulder Score (PSS); and a disease-specific score,
such as the Western Ontario Rotator Cuff Index or Western
Ontario Shoulder Instability Index (WOSI).? The Multicen-
ter Orthopaedic Outcomes Network Shoulder Group
recently published baseline data for a prospective multicen-
ter cohort of 863 patients undergoing shoulder instability
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surgery, for which they selected the ASES questionnaire,
Shoulder Activity Scale (SAS), WOSI, 36-Item Short Form
Health Survey (SF-36), and SANE.'° Our institution has
created a framework for the prospective collection of sur-
geon- and patient-reported outcomes to guide the develop-
ment of treatment models and prognostication tools.

An alternative to multiple-item assessments is the
single-item Patient Acceptable Symptom State (PASS).
Patients are asked to respond yes or no to the following
question in which the joint of interest is specified: “Taking
into account all the activity you have during your daily life,
your level of pain, and also your activity limitations and
participation restrictions, do you consider the current state
of your [joint] satisfactory?” This question can be elicited at
baseline but has more commonly been proposed to patients
at a set interval after an operative procedure, and it has
been shown to be correlated with clinically successful out-
comes after anterior cruciate ligament reconstruction.?! To
our knowledge, the PASS question has not been utilized in
assessing outcomes after shoulder instability surgery.

The purpose of this study was to evaluate which factors
predict unfavorable patient-reported outcomes after shoul-
der instability surgery, including a response of no to the
PASS question designated as our primary outcome. We
hypothesized that poor outcomes would be associated with
male adolescents (aged 12-18 years), bone loss, larger labral
tears, and articular cartilage injuries.

METHODS

The study was approved by our institutional review board
and was compliant with the Health Insurance Portability and
Accountability Act. Patients aged >13 years undergoing open
or arthroscopic shoulder surgery for glenohumeral stabiliza-
tion were prospectively enrolled in a longitudinal cohort, and
those undergoing surgery between 2015 and 2017 were
included. Surgical procedures included arthroscopic or open
capsulolabral repair or reconstruction, coracoid or allograft
bone block transfer, remplissage or resurfacing of Hill-Sachs
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lesions, and biceps tenodesis for superior labral tears.
We included patients with anterior and/or inferior labral
tears, some of whom had an extension of these tears to the
posterior or superior labrum. Exclusion criteria for this study
consisted of previous ipsilateral shoulder surgery, isolated
posterior or superior labral tears, and combined tears
that did not involve the anterior-inferior labrum.

Patients completed a health assessment utilizing branch-
ing logic on the day of surgery and at least 1 year postopera-
tively through OrthoMiDaS Episode of Care (OME), our
department’s prospective outcomes collection system.* Data
were stored in a REDCap database (Vanderbilt University).
For patients undergoing shoulder surgery, the baseline
assessment included 3 validated PROMs: the PSS, SANE,
and ASES questionnaire.?? Patients who self-identified as
competitive athletes also completed the Kerlan-Jobe Ortho-
paedic Clinic questionnaire.? Demographic information and
baseline characteristics were also recorded; these included
age, sex, body mass index, years of education, smoking status,
and VR-12 Mental Component Summary score. At 1 year
postoperatively, patients were notified to complete a follow-
up assessment that included the existing PROMs as well as
the PASS question and items regarding return to work and to
sport. Patients were also queried directly regarding any
repeat ipsilateral or contralateral shoulder surgery. Patients
were not queried regarding subjective instability events.

Immediately after the procedure, surgeons documented
surgical details in OME based on the patient’s history and
intraoperative findings. Information recorded included the
proportion of glenoid bone loss as directly visualized (none,
<20%, or >20%), extent and location of labral tears
(anterior-inferior, superior, posterior, or any combination
thereof), presence of Hill-Sachs lesions (none, yes and engag-
ing, or yes and nonengaging), status of the glenohumeral
capsule (normal, stretched or torn but untreated, injured
and incorporated into labral repair, or injured and sepa-
rately repaired), presence of articular cartilage injuries (nor-
mal to grades 1-4), and laterality (right or left). The surgeon
also recorded the number and type of suture anchors utilized
in labral repair or capsulolabral reconstruction.
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Continuous variables were summarized using means
and standard deviations, and categorical variables were
summarized using frequencies and percentages. Binomial
models were used to identify the drivers of continuous out-
comes (ASES and SANE scores); given that the scores were
left-skewed, their scale was inverted, and negative bino-
mial models were used. Logistic regression models were
used for binary outcomes (PASS response and repeat ipsi-
lateral surgery). The bootstrap concordance index was used
to measure the quality of the logistic regression model in
which 0.5 indicates that the model was no better than a
prediction based on random chance, 0.7 indicates a good
model, and 0.8 indicates a strong model. Goodness of fit of
the negative binomial models was assessed with deviance
and compared with the 5% critical value based on the mod-
el’s degrees of freedom. The logistic regression model was
graphically represented using a nomogram for the PASS.
Analysis was conducted using R statistical computing soft-
ware. Categorical variables with a low frequency of results
were grouped to maintain fitness of the model. P < .05 was
considered statistically significant.

RESULTS

The initial cohort consisted of 415 patients aged >13 years
with anterior, posterior, or multidirectional shoulder insta-
bility treated by 12 surgeons at 8 sites within our institu-
tion during the study period. Patients with any previous
ipsilateral shoulder surgery (n = 19), isolated posterior lab-
ral tears (n = 73), isolated superior labral tears (n = 48),
and combined tears not involving the anterior-inferior
labrum (n = 34) were excluded (Figure 1). One patient
declined the baseline assessment, and 6 patients agreed but
did not complete it. The eligible cohort consisted of 234
patients across 11 surgeons. Of those, 176 completed
assessments at >1 year postoperatively, for a 75.2% patient
response rate (Figure 1). Per the OME procedures, patients
were contacted by telephone, text message, email, and
postal mail to facilitate the completion of follow-up.
Nonresponders had a younger age, fewer years of educa-
tion, greater frequency of glenoid bone loss, fewer combined
tears, and higher grade articular cartilage injuries (P < .05)
(Table 1). Responders’ mean age was 25.1 years, and 77.8%
were male. Their median duration to complete the baseline
assessments was 9.4 minutes and the 1-year postoperative
assessments was 6.2 minutes. The median interval from
surgery to the completion of postoperative assessments was
1.2 years (range, 1.0-3.5 years). There was a slight predom-
inance of right-sided procedures at 55.1% (Table 1).
Surgeons identified isolated anterior-inferior labral tears
in 58.0% of responders’ shoulders and combined tears
extending beyond the anterior-inferior labrum in 42.0%.
The capsule was reported to be injured in 35.2% of their
shoulders, and 11.9% had grade 3 to 4 articular cartilage
injuries. The mean number of suture anchors used was 3.5.
The median duration to complete the surgical details was
1.7 minutes, and surgeons had a 100.0% response rate.
The majority of responding patients underwent arthro-
scopic labral repair and/or capsulorrhaphy (n = 164;
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Shoulder Instability or Labral Surgery

March 1, 2015-May 31, 2017
n =415

Exclusions: 42.2% (175/415)
e Prior ipsilateral surgery: 19

e Isolated superior tear: 48

e [solated posterior tear: 73

e Other combined tear: 34

¢ Patient refused PROMs: 1

Anterior/Inferior Labral Tear Cohort
n =240 (100%)

Enrollment failure: 2.5% (6/240) ]

Cohort with To PROMs
n = 234 (97.4%; 234/240)

Lost to follow-up: 24.9% (58/234) ]

Cohort with T + T; PROMs

n =176 (75.2%; 176/234)

Figure 1. Study flowchart. PROMSs, patient-reported outcome
measures; T0, time zero or baseline responses; T1, one-year
responses.

93.2%), and 3 of these patients also underwent arthroscopic
remplissage. A minority of patients underwent open proce-
dures for instability (Table 2).

Overall, 76.1% of patients responded yes to the PASS
question. On univariate analysis, a response of yes was cor-
related with a mean 25-point improvementin the ASES score
and a 40-point improvement in the SANE score (Table 3).
Patients reponding no were more likely to have combined
labral tears, revision surgery, and lower baseline ASES and
SANE scores (P < .05). Univariate analysis also showed that
aresponse of nowas correlated with a mean 1-point improve-
ment in ASES scores and a 16-point improvement in SANE
scores. The mean age at surgery; sex; body mass index; and
the findings of capsular or articular cartilage injuries, glen-
oid bone loss, or Hill-Sachs lesions did not differ significantly
between groups. There was a 3.4% prevalence of repeat
shoulder surgery across all responding patients.

On multivariate analysis, combined labral tears
(anterior-inferior plus superior or posterior tears) were
associated with 5.4 odds of responding no to the PASS ques-
tion (P = .005) (Table 4), 3.1 odds of lower ASES scores at 1-
year follow-up (P < .001) (Table 5), and 2.2 odds of lower
SANE scores at 1-year follow-up (P = .002) (Table 6).
Injured capsules were not associated with variations in
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TABLE 1 TABLE 2

Descriptive Statistics for Eligible Versus Incomplete Open Shoulder Stabilization Procedures in Eligible Cohort
Cohort at 1-Year Follow-up® (n =176)

Eligible Incomplete P Procedure n (%)

Variable (n =176) (n=58) Value
Sex .999
Female 39(22.2) 13(22.4)
Male 137 (77.8)  45(77.6)

25.1+£10.3 21.1%6.3 .001
266+52 273+%55 .355
13.0+3.2 11.6+3.6 011

Age at surgery, mean + SD, y
BMI at surgery, mean + SD
Education, mean + SD, y

Smoking status .381
Never 142 (80.7) 43 (74.1)
Current or quit 34(19.3) 15(25.9)

Glenoid bone loss .024
None 145 (82.4) 39 (67.2)

Some 31(17.6) 19 (32.8)

No. of anchors, mean + SD 3.5+1.5 3.6+1.2 .853

Location 012
Anterior-inferior 102 (58.0) 45 (77.6)
Combined 74 (42.0) 13 (22.4)

Laterality 216
Right 97 (55.1) 38 (65.5)

Left 79 (44.9) 20 (34.5)

Hill-Sachs lesion 112
None 108 (61.4) 30 (51.7)
Engaging 14 (8.0) 2 (3.5)
Nonengaging 54 (30.7) 26 (44.8)

Capsule .249
Normal 114 (64.8) 32 (55.2)
Injured 62 (35.2) 26 (44.8)

Articular cartilage .041
Normal to grade 2 155 (88.1) 44 (75.9)

Grades 3-4 21 (11.9) 14 (24.1)

Repeat ipsilateral surgery 341
No 170 (96.6) 58 (100.0)

Yes 6(3.4) 0 (0.0)

Baseline VR-12 MCS score,’ 53.4+9.7 514+11.5 .238
mean + SD

Baseline ASES total score,’ 66.1 £19.2 62.2+20.1 .228
mean + SD

Baseline SANE score,” 49.3+22.3 46.9+214 .464
mean + SD

“Data are shown as n (%) unless otherwise indicated. Bolded
P values indicate statistically significant between-group differ-
ences (P < .05). ASES, American Shoulder and Elbow Surgeons;
BMI, body mass index; MCS, Mental Component Summary;
SANE, Single Assessment Numeric Evaluation; VR-12, Veterans
RAND 12-Item Health Survey.

®The VR-12 is norm-based at 50, whereas the ASES and SANE
are on a scale of 0-100. Higher scores for all of these variables are
favorable.

PASS responses but demonstrated 2.4 odds of lower ASES
scores (P =.001) (Table 5) and 2.1 odds of lower SANE scores
(P = .001) (Table 6). Older age was only associated with
poorer SANE scores, but the CI approached 1 (odds ratio,
1.03 [95% CI, 1.00-1.05]; P = .048) (Table 6). Each addi-
tional year corresponded to a 3-point decrease in the
SANE score. Interestingly, right shoulders were also
associated with poorer scores for both the ASES

Open anterior-inferior labral repair (open Bankart repair) 2 (1.1)

Open Bankart reconstruction with allograft bone augment 4 (2.3)
to anterior glenoid (Glenojet)

Open coracoid transfer (Latarjet) or allograft bone transfer 3 (1.7)
to anterior glenoid

Other combined open procedure® 3(1.7)

“This comprises procedures with a combination of humeral
head resurfacing and either Glenojet or coracoid/allograft bone
transfer.

questionnaire (P = .01) (Table 5) and SANE (P = .046)
(Table 6) compared with left shoulders. We did not eval-
uate hand dominance in this study. The significant vari-
ables on multivariate analysis across all of the studied
PROMs are summarized in Table 7.

The concordance index was 0.65 for the PASS model, not
meeting the level of a good (0.7) or strong (0.8) model. The
nomogram for the PASS model is shown in Figure 2. The
residual deviances were 179 (closest value to the 5% critical
value deviance of 169) and 206 (closest value to the 5%
critical value deviance of 189) for the ASES and SANE
models, respectively. Sex, glenoid bone loss, Hill-Sachs
lesions, and grade 3 to 4 articular cartilage injuries were
not associated with variations on any PROMs on multivar-
iate analysis (Tables 4-6). Given the rarity of repeat surgery
in this cohort (6/176; 3.4%), regression analysis to identify
predictors for this variable could not be performed.

DISCUSSION

The purpose of the present study was to evaluate which fac-
tors predict unfavorable patient-reported outcomes after
shoulder instability surgery, including our primary outcome,
the PASS response. We hypothesized that poor outcomes
would be associated with male adolescents, bone loss, larger
labral tears, and articular cartilage injuries. This study com-
prised a prospective North American multisurgeon cohort of
176 patients, who had a mean age of 25.1 years, most of whom
were male (77.8%), and who were undergoing surgery for
anterior-inferior shoulder instability with at least 1-year
follow-up. Overall, 2 patient variables related to the extent
of shoulder abnormalities, combined labral tears and capsular
injuries, were prognostic of poorer PROM scores (Figure 2 and
Table 7), partially supporting our hypothesis. Combined lab-
ral tear was a significant variable across all of the studied
PROMs (Table 7), but capsular injury was not associated with
a response of no to the PASS question (P = .076) (Table 7).
Older age was a negative prognosticator for the SANE only,
and laterality also influenced ASES and SANE scores
(Table 7). Capsular injury and labral tear extent may serve
as indicators of the chronicity or magnitude of preoperative
instability. Laterality may be viewed as a surrogate for hand
dominance, but the cause of the poorer ASES and SANE
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TABLE 3
Descriptive Statistics by PASS Response of No Versus Yes
on Univariate Analysis®
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TABLE 4
Logistic Regression Model Results for Predicting PASS
Responses of No®

P Odds Ratio P

Variable No(n=38) Yes(n=134) Value Variable (95% CI) Value

Sex .351 Intercept 1.10 (0.02-49.16) .961
Female 11 (28.9) 27 (20.1) Sex: male (vs female) 0.84 (0.32-2.20) .73
Male 27 (71.1) 107 (79.9) Age at surgery 1.04 (0.99-1.09) .159

Age at surgery, mean + SD,y 27.5+10.8 24.6+10.2 .140 BMI at surgery 1.00 (0.92-1.09) .974

BMI at surgery, mean + SD 27.3+5.7 26.5%5.0 .439 Education 0.88 (0.76-1.02) .08

Education, mean + SD, y 12.7+34 13.2+3.1 419 Smoking status: current or quit (vs 1.29 (0.45-3.66)  .639

Smoking status .066 never)

Never 26 (68.4) 112(83.6) Baseline VR-12 MCS score 0.97 (0.94-1.02) .224
Current or quit 12 (31.6) 22 (16.4) Glenoid bone loss: some (vs none) 0.61(0.17-2.22) 455

Glenoid bone loss .868 No. of anchors 0.76 (0.53-1.08) .124
None 32(84.2) 109 (81.3) Location: combined (vs anterior-inferior) 5.41 (1.67-17.47) .005
Some 6 (15.8) 25 (18.7) Laterality: right (vs left) 2.18 (0.91-5.23)  .082

No. of anchors, mean + SD 3.5+1.7 3.5+14 .969 Hill-Sachs lesion

Location 014 Engaging (vs none) 2.77 (0.55-13.97) .216
Anterior-inferior 15 (39.5) 85 (63.4) Nonengaging (vs none) 1.56 (0.52-4.72)  .427
Combined 23 (60.5) 49 (36.6) Capsule: injured (vs normal) 2.57(0.91-7.28) .076

Laterality .095 Articular cartilage: grades 3-4 (vs 0.60 (0.14-2.60)  .494
Right 26 (68.4) 69 (51.5) normal to grade 2)

Left 12 (31.6) 65 (48.5)

Hill-Sachs lesion 681 “Bolded P value indicates statistical significance (P < .05). BMI,
None 24 (63.2) 82 (61.2) body mass index; MCS, Mental Component Summary; PASS,
Engaging 4(10.5) 10 (7.5) Patient Acceptable Symptom State; VR-12, Veterans RAND 12-
Nonengaging 10 (26.3)  42(31.3) Item Health Survey.

Capsule 759
Normal 23 (60.5) 87 (64.9)

Injured 15 (39.5) 47 (35.1) TABLE 5

Articular cartilage 571 Linear Regression Model Results for Predicting Poorer
Normal to grade 2 35(92.1) 117 (87.3) ASES Scores®
Grades 3-4 3(7.9 17 (12.7)

Repeat ipsilateral surgery <.001 Odds Ratio P
No 32 (84.2) 134 (100.0) Variable (95% CI) Value
Yes 6 (15.8) 0(0.0)

Baseline VR-12 MCS score,’ 51.9+10.3 53.9+9.5 .293 Intercept 4.88 (0.42-60.57) .161
mean + SD Sex: male (vs female) 1.03 (0.55-1.84) 921

Baseline ASES total score,’ 58.7+234 679+175 .039 Age at surgery 1.03 (0.99-1.07) .078
mean + SD BMI at surgery 1.02 (0.97-1.07) 471

Baseline SANE score,’ 394+21.5 520+218  .002 Education 0.98 (0.89-1.07)  .638
mean + SD Smoking status: current or quit (vs never) 0.60 (0.28-1.38) .16

1-y ASES total score,’ 59.9+22.1 93.2+7.9 <.001 Baseline VR-12 MCS score 0.99 (0.96-1.01) .382
mean + SD Glenoid bone loss: some (vs none) 0.96 (0.48-2.11) 918

1-y SANE score,” 55.3+27.1 91.6+8.3 <.001 No. of anchors 0.84 (0.71-1.00) .075
mean + SD Location: combined (vs anterior-inferior) 3.05(1.66-5.70) <.001

“Data are shown as n (%) unless otherwise indicated. The miss-
ing four are those who filled out everything except for the PASS.
Bolded P values indicate statistically significant between-group
differences (P < .05). ASES, American Shoulder and Elbow Sur-
geons; BMI, body mass index; MCS, Mental Component Summary;
PASS, Patient Acceptable Symptom State; SANE, Single Assess-
ment Numeric Evaluation; VR-12, Veterans RAND 12-Item Health
Survey.

®The VR-12 is norm based at 50, whereas the ASES and SANE
are on a scale of 0-100. Higher scores for all of these variables are
favorable.

scores for right shoulders is unclear. Contrary to our hypoth-
esis, patient sex and the intraoperative findings of glenoid
bone loss, Hill-Sachs lesions, or articular cartilage injuries did

Laterality: right (vs left)
Hill-Sachs lesion
Engaging (vs none)
Nonengaging (vs none)
Capsule: injured (vs normal)
Articular cartilage: grades 3-4 (vs
normal to grade 2)

1.84 (1.14-2.97) .01

1.40 (0.48-4.42) .49

0.94 (0.53-1.69) .834
2.44 (1.45-4.19) .001
0.98 (0.46-2.27) .964

“Bolded P values indicate statistical significance (P < .05).
ASES, American Shoulder and Elbow Surgeons; BMI, body mass
index; MCS, Mental Component Summary; VR-12, Veterans
RAND 12-Item Health Survey.

not play a role in PROM variations. The mean number of
suture anchors used was >3, consistent with a previous sys-
tematic review suggesting the use of a minimum of 3 anchors
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TABLE 6
Linear Regression Model Results for Predicting Poorer

SANE Scores®

Odds Ratio P
Variable (95% CI) Value
Intercept 8.33 (1.31-55.08) .016

1.09 (0.67-1.73)  .701
1.03 (1.00-1.05)  .048
1.01 (0.98-1.05)  .521

Sex: male (vs female)
Age at surgery
BMI at surgery

Education 0.96 (0.90-1.02) .212
Smoking status: current or quit (vs 0.83 (0.46-1.51) .48
never)

Baseline VR-12 MCS score
Glenoid bone loss: some (vs none) 0.84 (0.47-1.56)  .529
No. of anchors 0.91(0.79-1.07)  .262
Location: combined (vs anterior-inferior) 2.20 (1.34-3.64) .002
Laterality: right (vs left) 1.47 (0.99-2.18) .046
Hill-Sachs lesion

Engaging (vs none)

Nonengaging (vs none)
Capsule: injured (vs normal)
Articular cartilage: grades 3-4 (vs

normal to grade 2)

0.99 (0.97-1.01) 434

1.01(0.46-2.37)  .981
1.08 (0.67-1.75)  .737
2.14 (1.39-3.33)  .001
1.08 (0.60-2.05) .79

“Bolded P values indicate statistical significance (P < .05). BMI,
body mass index; MCS, Mental Component Summary; SANE, Sin-
gle Assessment Numeric Evaluation; VR-12, Veterans RAND 12-
Item Health Survey.

for long-term labral repair durability.'® To our knowledge,
this is the first report of the PASS after shoulder instability
surgery, with 76.1% of our patients responding yes.

Factors Influencing Postoperative Recurrent
Instability and Poor PROM Scores

We viewed early revision surgery, which occurred in 3.4%
of patients, as a surrogate for recurrent dislocations. Pre-
vious data have suggested that patients with multiple
shoulder dislocations preceding an index shoulder-
stabilizing procedure are more likely to have poorer
outcomes, but this study did not evaluate the number of
instability events before the surgical intervention. Mar-
shall et al'® reported on 173 patients undergoing arthro-
scopic Bankart repair with a mean age of 19.2 years,
followed to a mean of 51 months postoperatively, and with
70% retention. Patients were identified retrospectively but
had prospectively collected data, including Simple Shoul-
der Test scores, return-to-sports rates, and postoperative
instability. Of the 56% of patients who underwent arthro-
scopic Bankart repair after a first-time anterior dislocation,
29% experienced frank postoperative instability, and 7%
required revision stabilization. Of the 44% of patients with
a history of recurrent anterior dislocations who then under-
went arthroscopic Bankart repair, 62% had postoperative
instability (odds ratio, 4.14), with 32% requiring revision
(odds ratio, 6.01). These findings suggest that the outcomes
of anterior soft tissue stabilization in an adolescent or
young adult are considerably better after the first disloca-
tion episode compared with after >2 events.

The Orthopaedic Journal of Sports Medicine

The finding of 76.1% of patients responding yes to the
PASS question in the current study suggests a high satisfac-
tion rate among patients at 1 year postoperatively and is
supported by previous data. Saier et al'® provided longitudi-
nal findings of patient satisfaction and function after arthro-
scopic Bankart repair in a prospective case series of 53
patients with a mean age at surgery of 29.4 years who were
followed to a mean of 24 months. The authors used 2 scales to
assess quality of life (the FL.Z and the SF-12) and 3 others for
functional outcomes (the Oxford Shoulder Instability Score,
ASES questionnaire, and the shortened version of Disabil-
ities of the Arm, Shoulder and Hand questionnaire), and
they also assessed return to work. There were significant
increases in quality of life within the first 12 months post-
operatively, but they did not significantly vary by 24 months.

Our 3.4% rate of early revision surgery is notably lower
than results from studies of similar patient cohorts that have
a longer follow-up. Park et al'® reported on a retrospective
series of 195 patients undergoing arthroscopic stabilization
for anterior shoulder instability with 2-year follow-up, find-
ing a 7.7% rate of revision surgery. There were 3 factors that
were associated with patient dissatisfaction defined by the
15-point scale of Juniper et al.® Greater Hill-Sachs lesion
width on magnetic resonance imaging scans and the number
of preoperative instability events were poor prognosticators,
whereas concomitant superior labrum anterior to posterior
repair was a positive prognosticator. With regard to revision
surgery, greater age, glenoid bone loss, and preoperative
instability events were poor prognosticators. The single fac-
tor prognostic for both patient-reported and objective out-
comes was the quantity of preoperative instability events.

We did not include early revision surgery in our multi-
variate analysis and posit that a longer follow-up is neces-
sary for assessing this outcome. Nonetheless, we may look
to previous long-term data to see that age may be a strong
prognosticator. Aboalata et al® reported on 143 patients
who underwent arthroscopic anterior shoulder stabiliza-
tion with a mean age at surgery of 28.2 years and
mean follow-up to 13 years. The overall redislocation rate
was 18.2% and was highest in the youngest group of
patients: 39.1% for age <20 years, 16.1% for age 21 to
30 years, and 13.4% for age >30 years. Furthermore, the
rates were higher in patients with preoperative recurrent
instability as opposed to a single dislocation.

It should also be noted that our present study evaluated
for the location and extent of labral tears as opposed to the
directionality of instability, with combined tears portend-
ing worse outcomes. Kraeutler et al® reported on 151
patients with anterior, posterior, or combined instability
treated using soft tissue stabilization, with the most com-
mon sports being football, rock climbing, and snowboard-
ing. The mean age was 28.7 years, and follow-up was to 3.6
years. The authors administered the WOSI, SANE, ASES
questionnaire, and SAS and found no significant difference
between the instability groups on PROMs or in rates of
return to sports.

Although we are unable to scrutinize the surgical indica-
tions, techniques, and athletic demands of patients in the
current study, these factors have also been demonstrated to
influence the rates of recurrent anterior instability. Leroux
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Figure 2. Nomogram modeling probability of no PASS responses of no. Ant/Inf, anterior/inferior; BMI, body mass index; F, female;
G2-G3-G4, articular cartilage grades 2-4; M, male; MCS, Mental Component Summary; PASS, Patient Acceptable Symptom
State; VR-12, Veterans RAND 12-ltem Health Survey.

et al'! performed a systematic review of 26 studies of con- 19.9 years, and follow-up was to 43.7 months. The pooled
tact/collision athletes with anterior instability, including a postoperative failure rate of anterior soft tissue stabiliza-
single level of evidence 1 study. The mean patient age was tion was 17.8%, but the authors refined this to 7.9% in
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TABLE 7
Significant Variables Predicting “No” PASS Responses and
Poorer ASES/SANE Scores on Multivariate Analysis®

Variable PASS ASES SANE
Sex: male (vs female)

Age at surgery .048
BMI at surgery

Education

Smoking status

Quit (vs never)

Current (vs never)
Baseline VR-12 MCS score
Glenoid bone loss: some (vs none)
No. of anchors
Location: combined (vs anterior-inferior) .005 <.001 .002
Laterality: right (vs left) .01 .046
Hill-Sachs lesion

Engaging (vs none)

Nonengaging (vs none)
Capsule: injured (vs normal) .001 .001
Articular cartilage: grades 3-4 (vs normal

to grade 2)

“Only P values <.05 are listed. ASES, American Shoulder and
Elbow Surgeons; BMI, body mass index; MCS, Mental Component
Summary; PASS, Patient Acceptable Symptom State; SANE, Sin-
gle Assessment Numeric Evaluation; VR-12, Veterans RAND
12-Item Health Survey.

studies prescribing to “evidence-based” indications and
techniques (eg, no significant bone loss identified preoper-
atively, lateral decubitus positioning, and a minimum of
3 suture anchors). The most common sport in athletes with
recurrent instability was rugby.

PROMs and Compliance

Selecting appropriately responsive PROMs for patients
with shoulder instability has been a subject of recent focus.
Kasik and Saper” also demonstrated variability in outcome
reporting after arthroscopic anterior stabilization in ado-
lescent athletes. They reviewed 8 studies comprising 282
patients’ shoulders with levels of evidence of 2 to 4. Numer-
ous PROMs were reported, with the most common being the
Rowe score, SANE, ASES questionnaire, and Constant
score. Clinical outcomes included return to sports, patient
satisfaction, postoperative stability, pain, and range of
motion. Unger et al?® performed a systematic review of
110 shoulder studies, 29 of which investigated instability.
Within that group, there were 16 different PROMs utilized,
with the most common being the ASES questionnaire,
Rowe score, WOSI, University of California Los Angeles
shoulder rating scale, Constant score, and visual analog
scale for pain. In 2018, the ASES Value Committee pro-
vided recommendations regarding PROMs for a shoulder
score “research package.” They selected the VR-12 for
generic quality of life; the ASES questionnaire; the SANE,;
the PSS; and a disease-specific score, such as the Western
Ontario Rotator Cuff Index or WOSI.

The Orthopaedic Journal of Sports Medicine

The Multicenter Orthopaedic Outcomes Network Shoul-
der Group initiated a 10-center prospective cohort study
with enrollment between 2012 and 2017 and reported base-
line epidemiological data.!® Across 10 sites, 863 patients
with a mean age of 24 years were enrolled, and approxi-
mately 75% presented with unidirectional anterior shoulder
instability. The most common sports of participation were
football and basketball. The preoperative assessment
included range of motion, strength testing, and the following
PROMs: the ASES questionnaire, WOSI, SANE, SAS, and
SF-36. Findings from a series of overhead athletes within
this larger study have been reported.'® As data have been
reported from the larger cohort, they may be pooled with the
current study in an effort to better understand and general-
ize the outcomes of shoulder instability management.

With regard to the PASS question, it has been previously
recognized that some patients may respond yes before sur-
gery, thereby creating a ceiling effect at a postoperative
time point.?! With regard to the ASES questionnaire and
SANE, a supplement to the baseline assessment may be to
ask patients what they anticipate their postoperative
improvement to be. Such an approach was utilized by the
FAIT Group in a randomized controlled trial of patients
with femoroacetabular impingement undergoing arthro-
scopic hip surgery versus physical therapy.' Patients were
asked at baseline to complete the Activities of Daily Living
section of the Hip Outcome Score based on how they
expected to fare after treatment was completed.

The PROMIS (Patient-Reported Outcomes Measurement
Information System) tool has also been utilized in assessing
patients with shoulder instability.? In the study by Anthony
et al,? 74 patients completed the upper extremity and physi-
cal function computer adaptive test portions of the PROMIS,
which were correlated well with common shoulder and upper
extremity PROMs as well as the SF-36 physical function com-
ponent. However, in patients aged <21 years, there was a
ceiling effect within the PROMIS upper extremity portion.

We achieved a 75.2% response rate on postoperative
assessments, and increasing compliance with the electronic
collection of PROM scores postoperatively has been shown
to be challenging. Makhni et al'? performed arthroscopic
rotator cuff-related or miscellaneous procedures, which did
not include glenohumeral stabilization, on 143 patients
with a mean age of 53.1 years through 2 enrolling surgeons.
Compliance with assessments was 76% preoperatively, 57%
at 6 months postoperatively, and 45% at 1 year. At each
time point, the authors reported an approximate 20%
improvement in compliance through the involvement of
research staff members who approached patients at a clinic
visit. This was in addition to the standard reminders sent to
patients by both the research staff and automated elec-
tronic reminders. In the present study, patients lacking
responses were contacted by telephone or electronic means
to encourage responses. Although the cohort of Makhni
et al is different in age and procedure type from our own,
the findings reflect the importance of judicious follow-up
with patients to solicit their PROM scores.

There are several limitations to the present study. We rec-
ognize subjectivity in surgeon reporting of intraoperatively
identified soft tissue injuries and bone loss. There is
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heterogeneity in terms of the procedures performed, with a
minority being open shoulder stabilization (6.8% of the eli-
gible cohort). We could not longitudinally assess a patient’s
return to sports, as the scope of questions did not specify the
particular sports or levels of participation. We also could not
determine the frequency of preoperative recurrent in-
stability, which has been discussed to influence postopera-
tive recurrence,'® and we did not specifically query for
subjective instability events postoperatively. Postoperative
instability may prompt revision surgery beyond 1l-year
follow-up but was outside of the scope of the current study.
Hand dominance was not elicited, although right shoulders
fared worse. With regard to the regression models, we did
not assess for categories within the variables of glenoid bone
loss (ie, subdivision of <20% and >20% glenoid bone loss)
and capsular status (ie, form of capsular management).
Instead, these variables were treated as binary findings to
maintain adequate model fitness.

CONCLUSION

In this prospective cohort, patients largely approved of
their symptom state at >1 year after anterior-inferior
shoulder instability surgery. A response of yes to the PASS
question was given by 76.1% of patients and was correlated
with clinically and statistically significant improvements in
ASES and SANE scores. Combined labral tears and injured
capsules were negative prognosticators, whereas sex, car-
tilage injuries, and bone loss were not.
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