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Abstract
Background Instability is the most common complication
after reverse total shoulder arthroplasty (rTSA). In the
native glenohumeral joint, in addition to full dislocations,
more subtle forms of instability exist. However, the in-
cidence of more subtle forms of instability, the factors as-
sociated with instability, and the effect of instability on

validated outcome scores after rTSA remain poorly
understood.
Questions/purposes (1) After rTSA, what is the risk of in-
stability, including more subtle forms of subjective in-
stability? (2) What are the factors associated with instability?
(3) Are more subtle forms of instability associated with lower
American Shoulder and Elbow Surgeons (ASES) functional
outcome scores than those patients without instability?
Methods A total of 168 rTSAs were performed during the
study period. Six patients had died at the time of study
initiation. Thirty patients were excluded, nine because
rTSA was performed for an acute proximal humeral frac-
ture, one because a lateralized humeral component was
used, 17 because a retaining liner was used, and three be-
cause a lateralized glenosphere was used. One hundred
thirty-two patients met inclusion and exclusion criteria.
Thirty-five patients were lost to followup. Thus, 97 patients
with a minimum of 2 years followup were included in the
final cohort (74% of included patients). Followupwas 476
22 months (mean6 SD). The cohort included 23 men and
74 women with an age of 70 6 9 years who underwent
78 primary and 19 revision rTSAs. Primary and revision
patients were combined for subsequent analyses. A post-
operative questionnaire was used to assess instability
symptoms. Although it has not been validated, it is simple
and we believe has high face validity. Briefly, it scored
instability as (1) none; (2) feelings of instability; (3)
probable dislocation/subluxation–self-reduced; and (4)
dislocation with surgical reduction or dislocation with
closed reduction (such as in the emergency department or
the doctor’s office). ASES scores were collected specifi-
cally for this study. The preoperative and postoperative b
angle was measured to determine glenoid inclination.
Larger b angles denote more superior inclination, whereas
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smaller b angles denote more inferior inclination. Thus,
a positive change in b angle from preoperatively to
postoperatively denotes a change into more superior in-
clination, whereas a negative change in b angle from pre-
operatively to postoperatively denotes a change into more
inferior inclination. Associations between instability symp-
toms and patient, implant, and surgical factors were
evaluated in a multivariate model that considered age, sex,
body mass index, and whether it was a primary or a revision
procedure.
Results A total of 13 of 97 (13%) patients reported some
instability (Grades 2-4); four of 97 patients (4%) had full
dislocations with reduction (Grade 4), four of 97 patients
(4%) reported subluxations (Grade 3), and five of 97
patients (5%) reported feelings of instability or apprehen-
sion (Grade 2). After controlling for potential confounding
variables like age, sex, body mass index, and revision
versus primary procedure, the only factors associated with
instability were greater superior baseplate inclination
(larger b angle; odds ratio [OR], 1.15 [95% confidence
interval {CI}, 1.042-1.258]; p = 0.005) and a greater
change into superior inclination from preoperative to
postoperative (greater positive change in ß angle; OR, 1.08
[1.009-1.165]; p = 0.027). Patients with any instability
(Grades 2-4) reported lower final ASES scores than did
patients without instability (Grade 1) (616 16 versus 726
19 mean difference 11 [95% CI, 0-22]; p = 0.032).
Conclusions When more subtle instability after rTSA is
included, instability may occur in up to 13% of patients.
Instability is associated with greater superior baseplate
inclination and less inferior correction of the b angle and
thus surgeons should consider inferiorly inclining the
baseplate to avoid postoperative instability. Although our
study only demonstrates an association and not causation,
the authors hypothesize that superior baseplate inclination
increases inferior impingement, which leads to instability.
Instability negatively influences final ASES score.
Level of Evidence Level III, therapeutic study.

Introduction

As many as one in five patients who undergoes a reverse
total shoulder arthroplasty (rTSA) will experience a surgi-
cal complication.[1, 5, 6, 9, 24, 27]. Shoulder instability is
the most common postoperative complication [6, 7, 9, 11,
25]. Instability occurs after rTSA in 0% and 16% of
patients with previously identified risk factors including
male sex, obesity, revision surgery, humeral shortening,
glenoid medialization, inadequate soft tissues, and het-
erotopic ossification [2, 4, 10, 26].

Current clinical understanding of instability after rTSA
is limited. There continues to be substantial debate as to the
incidence of instability, which seems to range from 0% to

16% [2, 4, 10, 26]. Prior reports have focused on complete
dislocation events often with closed or open reduction,
often with component revision, and have not reported on
lower levels of instability. Few prior comparative studies
exist with regard to risk factors and thus it remains unclear
whether these factors truly associate with instability [6, 7,
9, 11, 25]. The association between instability and patient-
reported outcomes is also unclear because of the lack of
prior comparative studies. Certainly, no prior studies have
evaluated patient-perceived instability, either apprehension
or subluxation, after rTSA.

Therefore, we asked: (1) After rTSA, what is the risk of
instability, including more subtle forms of subjective in-
stability? (2) What are the factors associated with instability?
(3) Are more subtle forms of instability associated with lower
American Shoulder and Elbow Surgeons (ASES) functional
outcome scores than those patients without instability?

Patients and Methods

This is a retrospective study of all patients who underwent
primary or revision rTSA by a single surgeon (RZT) from
February 2007 when the surgeon began practice to Sep-
tember 2013 to allow a minimum followup of 2 years at the
University of Utah. Only patients from a single surgeon
were included and thus a consistent set of indications was
used for this patient population. Minimum followup was 2
years. Institutional review board approval from the Uni-
versity of Utah was obtained before initiation of the study
(IRB #71740).

Any patient undergoing rTSA as a primary or revision
procedure was included with the exception of patients in
whom proximal humerus fracture was an indication for
rTSA (because the lesser tuberosity was repaired in all of
these patients), use of a constrained humeral component
liner, use of a lateralized onlay humeral component, or use
of a lateralized glenosphere system. A total of 168 rTSAs
were performed during the study period. Six patients had
died at the time of study initiation. Thirty patients were
excluded, nine because rTSA was performed for an acute
proximal humeral fracture, one because a lateralized hu-
meral component was used, 17 because a retaining liner
was used, and three because a lateralized glenosphere was
used. One hundred thirty-two patients met inclusion and
exclusion criteria. Thirty-five patients were lost to fol-
lowup. Thus, 97 patients with a minimum of 2 years fol-
lowup were included in the final cohort (74% of included
patients).

Patients were evaluated at a mean of 47 6 22 months
postoperatively. The mean age at the time of surgery was
706 9 years. There were 23men and 74women. The mean
patient body mass index (BMI) was 28 6 8 kg/m2. There
were 78 primary and 19 revision rTSAs. Themost common
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preoperative diagnosis for rTSA was rotator cuff arthrop-
athy (Table 1). Nine patients had the humeral component
placed in 0° of retroversion and 88 patients had the humeral
component placed in 10° of retroversion. In all 97 patients,
a 36-mm glenosphere was implanted. All glenospheres
were either flush or inferior to the inferior glenoid margin.
Preoperative glenoid morphology was classified using the
Favard system: E0 (64), E1 (13), E2 (15), E3 (three) [21].
The preoperative b angle of the native glenoid was mea-
sured as previously described [15]. Larger b angles denote
more superior inclination, whereas smaller b angles
denote more inferior inclination. Thus, a positive change in
b angle from preoperatively to postoperatively denotes
a change into more superior inclination, whereas a negative
change in b angle from preoperatively to postoperatively
denotes a change into more inferior inclination. Two gle-
noids could not be classified because one was for a failed
anatomic TSA and the other was for a failed rTSA. Nine
patients had glenoid grafting at the time of rTSA as a result
of severe glenoid erosion. Six patients (6%) had major
complications, four of whom underwent revision surgery.
One patient underwent irrigation and débridement for an
early postoperative wound hematoma. One patient un-
derwent revision for a loose baseplate with concomitant
glenoid bone grafting at the time of revision rTSA. One
patient underwent open reduction and polyethylene liner
exchange for a complete dislocation. This patient initially
underwent revision of a failed hemiarthroplasty to an rTSA
with a proximal humeral bone graft and became unstable
within the first 5 months from surgery. She underwent re-
vision with increased polyethylene liner thickness and
a constrained liner. A second patient underwent two sur-
gical procedures to stabilize an unstable rTSA. At the first
surgery, the glenosphere was enlarged from a 36-mm to a
42-mm glenosphere and a thicker constrained polyethylene
component was utilized. A second revision surgery was

performed, which included both further increased length on
the humeral side with a constrained polyethylene liner and
a custom 10-mm lateralized 42-mm glenosphere. Two
other patients who sustained complete dislocations were
reduced in the emergency department or in the clinic in
a closed manner and no further surgical treatment was
performed. All completely unstable rTSAs are currently
stable without further instability episodes.

In all patients, a deltopectoral approach was used. Both
the Trabecular Metal (TM) Reverse Total Shoulder
Arthroplasty (Zimmer, Warsaw, IN, USA) and Aequalis
Reversed Shoulder Arthroplasty (Tornier, Bloomington,
MN, USA) systems were used. The humeral head was cut
using the respective cutting guide and the humerus was
prepared as per the manufacturer’s recommendations. The
proximal humerus was cut between 0° and 10° of retro-
version in all patients as based on the surgeon’s experience;
this maximizes postoperative rotational ROM. The glenoid
was then prepared and the baseplate was placed such that
the inferior margin of the baseplate was flush with the in-
ferior margin of the glenoid. Attempts were made to place
the baseplate in a neutral alignment or inferior tilt up to 10°.
A glenosphere was then impacted onto the baseplate. The
humeral component was cemented in all patients and then
a polyethylene spacer was chosen. Parameters used to
choose the correct spacer thickness included moderate
difficulty encountered in reducing the prosthesis, the in-
ability to create a gap between the humeral and glenoid
components with distal pressure on the humeral component
with the arm in adduction and neutral rotation, good ten-
sion within the conjoint tendon, the absence of extreme
tension within the axillary nerve, and moderate difficulty in
dislocating the prosthesis with lateral pressure on the hu-
meral component. The subscapularis was not repaired in
any patient, even if repairable.

For each patient, the following data were collected from
the preoperative documentation: sex, BMI, and pre-
operative diagnosis (rotator cuff arthropathy, osteoarthritis,
failed shoulder arthroplasty, massive rotator cuff tear with
pseudoparalysis, failed rotator cuff repair, chronic shoulder
instability, fracture sequelae with or without prior surgery,
anterior glenoid fracture with instability). The following
data were collected from the intraoperative documentation:
procedure, implant type, humeral component version,
glenosphere diameter, intraoperative complications, and if
glenoid bone grafting was performed. The following data
were collected at final followup specifically for this study:
postoperative complications, any revision surgery, ASES
score, length of followup, and a questionnaire regarding
subjective shoulder instability. Although this has not been
validated, it is simple and we believe has high face validity.
In addition, no prior patient-reported outcome instruments
are available specifically with regard to instability after
rTSA. The questionnaire asked the following question:

Table 1. Preoperative diagnosis for patients undergoing
reverse total shoulder arthroplasty

Diagnosis
Number of
shoulders

Rotator cuff arthropathy 41

Failed shoulder arthroplasty 19

Failed rotator cuff repair 16

Fracture sequela with or without prior
surgery

8

Osteoarthritis 5

Massive rotator cuff tear with
pseudoparalysis without arthritis

4

Chronic shoulder instability 3

Anterior glenoid fracture with
instability

1
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“Have you experienced a dislocation since your surgery?”
Answers included: (1) none; (2) feelings of instability; (3)
probable dislocation/subluxation–self-reduced; and (4)
dislocation with surgical reduction or dislocation with
closed reduction (such as in the emergency department or
the doctor’s office). For statistical analyses, Grades 2
through 4 were considered “unstable.” To reduce loss of
followup, we attempted to contact patients by all available
means including physical mail, electronic mail, and by
phone on at least three separate occasions at all available
numbers. Preoperative scores were only available on 32 of
97 (33%) patients and thus these data were not included.

Preoperative and immediate postoperative radiographs
included AP, Grashey AP, scapular-Y lateral, and axillary
lateral views. These were independently evaluated by an
attending surgeon fellowship-trained in shoulder and el-
bow surgery (PNC) who did not perform the rTSAs and
who was blinded to the patient’s reported level of in-
stability. Glenoid deficiency was classified on preoperative
radiographs and CT scans using the Favard system [21].
Glenoid inclination (b angle) was measured on the post-
operative true AP view as a measure of final baseplate
inclination (Fig. 1) [15]. To demonstrate reliability, 20
postoperative radiographs were evaluated by two attending
surgeons fellowship-trained in shoulder and elbow surgery
(PNC, RZT) and the intraclass correlation was 0.943 [95%
confidence interval, 0.862–0.977].

Various patient, implant, and surgical factors were eval-
uated regarding their association with instability including
implant system (Zimmer TM Reverse Total Shoulder
Arthroplasty versus Tornier Aequalis Reversed Shoulder
Arthroplasty), primary versus revision surgery, humeral
version (0° versus 10° of retroversion), BMI, postoperativeb
angle (Fig. 2), change in b angle from preoperative to post-
operative, and sex (Table 2). Themean postoperative glenoid
inclination (b angle) for the entire cohort was 87° 6 8°.

Statistical Analysis

Postoperative ASES scores, BMI, and radiographic data
were assessed for normality using theKolmogorov-Smirnov
test. Mann-Whitney U tests were used to compare post-
operative ASES score and glenoid inclination (b angle)
between the stable (ie, those who answered “A” to our
questionnaire) and unstable (ie, pooled B, C, and D groups)
patients. Fisher’s exact tests and independent t-tests were
used to compare stable and unstable groups with regard to
sex, BMI, primary versus revision, implant type, and hu-
meral version. Simple logistic regression was used to esti-
mate the probability for patient-reported instability as
a function of postoperativeb angle, adjusting for differences
resulting from indication (coded as “primary rTSA” or “re-
moval rTSA”), age, sex, and BMI. A similarly adjusted

model was used to estimate the probability for instability as
a function of change in pre- to postoperative b angle. Mar-
ginal plots for postoperativeb angle (Fig. 3) and change inb
angle (Fig. 4) were derived from the logistic models by
setting the covariates to their means. We initially inspected
a scatterplot of the continuous b angle predictor variables
with the instability outcome measures. The association was
linear throughout the bulk of the data without any clear
discontinuity suggestive of an empiric threshold. However,
we chose to group the b angle predictor variables into
quintiles to facilitate clinical use and ease of interpretation.
We thus created a categorical variable forb angle (or change
in b angle) by sorting their values into quintiles. Probability
values # 0.050 were considered statistically significant.

Results

A total of 13 of 97 (13%) patients reported instability; four of
97 patients (4%) had full dislocations with reduction, four of
97 patients (4%) reported subluxations, and five of 97
patients (5%) reported feelings of instability or apprehension.

After controlling for potential confounding variables
like age, sex, BMI, and revision versus primary procedure,
the only factors associated with any instability (Grades 2-4)
were greater superior baseplate inclination (ie, larger b
angle) (odds ratio [OR], 1.15 [95% confidence interval
{CI},1.043-1.258; p = 0.005; Table 3; Fig. 3) and a greater
change into superior inclination from preoperative to
postoperative (ie, larger change in b angle) (OR, 1.08
[1.009-1.165]; p = 0.027; Table 4; Fig. 4). Hosmer-
Lemeshow goodness-of-fit test revealed no evidence of any

Fig. 1 This AP radiograph demonstrates the methodology for
measurement of the b angle, which is the angle subtended
between the scapular spine and the baseplate.
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poorly fitted model. The mean postoperative glenoid in-
clination (b angle) was lower for patients reporting in-
stability (81° 6 10°) compared with those without any
report of instability (88° 6 7°; p = 0.045).

Patients with any instability (Grades 2-4) reported
lower final ASES scores than did patients without in-
stability (72 6 19 versus 61 6 16, mean difference 11
[95% CI, 0-22; p = 0.032).

Discussion

Shoulder instability is the most common postoperative
complication after rTSA [6, 7, 9, 11, 25]. However, the

incidence of more subtle forms of instability, the factors
associated with instability, and the effect of more subtle
instability on validated outcomes scores after rTSA remain
poorly understood. Prior authors have only reported com-
plete dislocations with closed or open reduction [6, 7, 9, 11,
25]. If more subtle forms of instability exist after rTSA and if
they negatively influence ASES scores, ASES scores for
patients negatively influenced by more subtle forms of in-
stability will never be improved without recognition of the
contribution of thesemore subtle forms of instability to these
scores. The effect of instability on ASES scores is also
unclear because of the lack of prior comparative studies.
Certainly, no prior studies of which we are aware have
evaluated patient-perceived instability, either apprehension

Fig. 2 A-B These histograms demonstrate the distribution of the (A) postoperative b angle
and the (B) preoperative–postoperative change in b angle.

Table 2. Association of gender, BMI, primary versus revision surgery, implant type, humeral version, and postoperative glenoid
inclination with implant stability

Variable Stable Unstable p value

Sex

Male 20/84 (24%) 3/13 (23%) 1.00*

Female 64/84 (76%) 10/13 (77%)

BMI (kg/m2; mean 6 SD) 28 6 5 28 6 8 0.992

rTSA

Primary 68/84 (81%) 10/13 (77%) 0.715*

Revision 16/84 (19%) 3/13 (23%)

Implant type

TM Reverse TSA (Zimmer, Warsaw, IN, USA) 45/84 (54%) 8/13 (62%) 0.769*

Aequalis rTSA (Wright Medical, Memphis,
TN, USA)

39/84 (46%) 5/13 (38%)

Humeral version

0° 7/84 (8%) 2/13 (15%) 0.345*

10° of retroversion 77/84 (92%) 11/13 (85%)

Postoperative glenoid inclination (b angle, °;
mean 6 SD)

88 6 7 81 6 10 0.045

*Probability value as calculated for comparing rates of instability between groups (eg, male versus female); BMI = body mass index;
rTSA = reverse total shoulder arthroplasty.
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or subluxation, after rTSA. Therefore, we aimed to charac-
terize the incidence of more subtle forms of instability, the
associates with instability after rTSA, and the influence of
more subtle forms of instability on postoperative ASES
scores.

This study had several limitations. First, our study is
limited by assessment bias. We used a nonvalidated
questionnaire. Although the has not been validated, it is
simple and we believe has high face validity. In addition,
no prior patient-reported outcome instruments are available
specifically with regard to instability after rTSAwith which
to compare our questionnaire. This questionnaire includes
more subtle forms of instability such as apprehension
and subluxations, both of which create patient symptoms
and negatively influence ASES scores and thus were
categorized as instability within our analysis. We did not

consistently obtain preoperative clinical ASES scores in all
patients because only 32% of patients had these data
available. Thus, the association between preoperative
ASES scores on instability after rTSA remains unknown.
We used the b angle to measure inclination and demon-
strated the interrater reliability for this measurement here.
Second, some patients (26%) were lost to followup. Loss of
followup may have resulted in an underestimation of the
incidence of instability; the effect of loss to followup on
research questions 2 and 3 is unknown and thus these
estimates may be more imprecise than suggested by our
CIs. Third, selection bias is possible because our indica-
tions for rTSA may differ from those of other surgeons.
Briefly, the senior author generally feels that rTSA is in-
dicated for elderly patients who have failed an extended
trial of nonoperative treatment and who have one of the
diagnoses listed (Table 1). However, these factors are not
the focus of this study. Fourth, our study may be un-
derpowered for some comparisons such as those with
regard to gender and BMI. Fifth, our questionnaire gathers
subjective patient feelings of instability and is thus limited
by the patient’s understanding of this sensation and
concept.

We found that the overall risk of full dislocations with
reduction is low (4%). This risk is similar to the dislocation
risk reported by most authors [3, 18, 26]. These numbers
are thus useful for preoperative discussions with patients
regarding the incidence of postoperative complications
after rTSA. However, select authors have reported this
complication to occur in as many as 16% of patients [10].
Because this series was written in 2011 and likely reflects
earlier experience with the implant, it may be that as sur-
geon experience with rTSA has grown, instability rates
have decreased. However, we also found an additional 9%
of patients undergoing rTSA experienced subjective in-
stability for a global instability incidence of 13%. To the
best of our knowledge, no prior other studies have reported
on more subtle levels of instability after rTSA. Un-
derstanding and recognizing more subtle forms of in-
stability will help surgeons to better understand the factors
associated with instability after rTSA and how to mitigate
these factors. Future studies in larger patient groups should
focus on the association among implant geometry, implant
position, subscapularis repair, and patient factors on more
subtle forms of instability.

In our study, larger superior inclination of the baseplate
and greater change into superior inclination were the only
factors associated with instability. Although prior studies
have shown that the primary factors identified with com-
plete dislocations included male sex, increased BMI, re-
vision surgery, and humeral shortening, wewere not able to
confirm any of these factors [3, 4, 13, 18, 26]. Several of the
prior studies suggesting these factors are important are
noncomparative studies, which may explain the difference

Fig. 3 This marginal plot was derived from the logistic model
by setting the covariates to their means and plotting these in
comparison to a categorical variable created for b angle by
sorting their values into quintiles. Adjusted for age, sex, BMI,
and diagnosis.

Fig. 4 This marginal plot was derived from the logistic model
by setting the covariates to their means and plotting these in
comparison to a categorical variable created for change in b
angle by sorting their values into quintiles. Adjusted for age,
sex, BMI, and diagnosis.
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in findings [3, 4, 13, 18, 26]. The status of the subscapularis
has been debated with some clinical studies supporting the
importance of repair to prevent instability, whereas others
show no relative benefit; in our study, no subscapularis
repairs were performed [6, 17, 19, 22]. Only one prior study
has examined the effect of inclination on instability after
rTSA. In this study, two patients with atraumatic instability
were found to have greater superior tilt compared with 31
control subjects [20]. However, this study is limited by the
extremely small sample size and the lack of inclusion of
other variables thought to affect stability such as sex and
BMI [20]. Baseplate inferior inclination may also be de-
sired because it is connected to decreased micromotion and
backside forces on the baseplate [12], increased adduction
ROM in vitro [16], and increased internal and external
rotation [14]. However, another study showed that inferior
tilt did not have an effect on clinical scapular notching or
patient-reported outcome scores, although the amount of
inferior tilt was not radiographically controlled [8]. Within
our cohort, instability was associated with greater superior
inclination of the baseplate. However, because of overlap
between groups–inclination in those without instability
ranged from 81 to 95 and inclination in those with in-
stability ranged from 71 to 91–we cannot recommend
a specific cutoff value. The difference between groups was
7° using the b angle [15]. The b angle, as measured on
radiographs, is a reliable measure of inclination compared
with three-dimensional CTwith the error being < 6° in 85%
of the measurements on radiographs [23]. Consequently,

the difference observed in our study is unlikely to be a re-
sult of measurement error. After controlling for age, sex,
BMI, and revision versus primary procedure, we found that
the final postoperative b angle and changes in b angle from
preoperative to postoperative were independent associates
of instability taking into consideration other factors known
to be associated with instability. There appears to be a very
clear dose-response effect of superior baseplate inclination
and failure to correct superior inclination and the de-
velopment of instability (Figs. 3, 4). Although our study
only demonstrates an association and not causation, the
authors hypothesize that superior baseplate inclination
increases inferior impingement, which leads to instability.

Patients who reported any instability symptoms had
worse final ASES scores compared with those patients who
did not. Prior studies have reported ASES scores in patients
with unstable rTSAs and have demonstrated that despite
instability, patients will typically have improvement in
function as compared with preoperatively [26]. However,
most studies evaluating instability after rTSA have con-
centrated on identifying risk factors instead of evaluating
ASES scores of unstable rTSAs as compared with stable
rTSAs [6, 18, 26]. Consequently, avoiding even lower
levels of subjective instability is important to improve
ASES scores after rTSA.

Complete dislocation after rTSA was uncommon. Ap-
proximately one in eight patients reports some level of
more subtle levels of instability. Instability was associated
with greater superior baseplate inclination and less inferior

Table 4. Logistic regression displaying odds ratios for the composite measure of instability as a function of change in b angle,
adjusting for differences resulting from indication (coded as ‘primary’ or ‘revision’), age, sex, and BMI

Instability Odds ratio Standard error z p > |z|
95% CI

Pre-post b 1.083 0.040 2.18 0.029 1.008 1.164

Revision 1.266 0.983 0.30 0.761 0.276 5.796

Age 0.972 0.017 -1.64 0.100 0.939 1.001

Female 0.463 0.317 -1.12 0.261 0.121 1.775

BMI 1.040 0.045 0.90 0.367 0.955 1.132

Pseudo r2 = 0.101; Hosmer-Lemeshow goodness-of-fit p value = 0.361; BMI = body mass index; CI = confidence interval.

Table 3. Logistic regression displaying odds ratios for the composite measure of instability as a function of postoperative b angle,
adjusting for differences resulting from indication (coded as ‘primary’ or ‘revision’), age, sex, and BMI

Instability Odds ratio Standard error z p > |z|
95% CI

Post b 0.922 0.032 -2.26 0.024 0.860 0.989

Revision 1.761 1.359 0.73 0.463 0.388 7.994

Age 1.030 0.031 0.98 0.325 0.971 1.094

Female 0.637 0.448 -0.64 0.522 0.160 2.530

BMI 1.114 0.064 1.88 0.060 0.996 1.248

Pseudo r2 = 0.147; Hosmer-Lemeshow goodness-of-fit p value = 0.444; BMI = body mass index; CI = confidence interval.
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correction of the b angle from preoperative to post-
operative and negatively influenced final ASES scores.
Thus, surgeons should consider inferiorly inclining the
baseplate to avoid postoperative instability.
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