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Introduction: Finding ways to contain costs in joint replace-
ment surgery has become a central issue as the cost of healthcare
continues to rise. High-volume arthroplasty centers have been shown
to have lower costs and better outcomes. Outpatient arthroplasty has
also been shown to help control healthcare costs, and recent studies
suggest that outpatient total shoulder arthroplasty (TSA) is safe and
effective for appropriately selected patients. However, specific costs
associated with outpatient TSAs remain poorly studied. The purpose
of this study was to evaluate and compare the patient-level costs of
elective inpatient and outpatient total shoulder arthroplasty (TSA) in
the State of Texas between 2010 and 2015. We hypothesized that
the cost of inpatient and outpatient TSA from 2010 to 2015 in-
creased at the similar rates and that outpatient TSA would be
significantly less costly than both high- and low-volume inpatient centers.

Methods: De-identified inpatient and outpatient records for the
State of Texas are publicly available and were obtained from the Texas
Department of State Health Services in November 2016 covering the
interval from 2010-2015. These records included billing informa-
tion related to all patient visits regardless of age and health insurance
coverage. Inpatient and outpatient records that included ICD-9-CM
codes (inpatient before October 2015), ICD-10-PCS codes (inpa-
tient after October 2015) and CPT codes (outpatient) for elective primary
TSA were extracted for analysis (ICD-9-CM codes: 81.80, 81.88; ICD-
10-PCS codes: 0RRJ0JZ, 0RRK0JZ, 0RRJ0J6, 0RRJ0J7, 0RRK0J6,
0RRK0J7, 044J00Z, 0RRK00Z; CPT codes: 23472). Outpatient records
which included CPT codes 99231 and 99235 (postoperative inpa-
tient observation codes) were considered to represent inpatient TSA.
Cost analyses were performed comparing inpatient and outpatient
TSA using a one-way ANOVA was used to compare baseline patient
demographics and average costs. Inpatient TSA centers performing
more than 15 TSAs per year were considered to represent high-
volume centers. A mixed model ANOVA (group x time) was used to
determine the change in average total costs between inpatient and
outpatient TSA procedures from 2010 thru 2015. Statistical signifi-
cance occurred when P < .05.

Results: The average total costs for TSA between 2010 and 2015
were significantly less for procedures performed outpatient versus in-
patient ($49,013 ± $2,214 versus $73,624 ± $11,372; P < .001).
Cost savings related to outpatient TSA persisted even when accom-
modation costs were excluded, and when compared directly to high-
volume inpatient centers ($22,909 ± $13,595 versus
$66,222 ± $37,271; P < .001). Figure 1 shows the average cost
for inpatient and outpatient procedures according to their yearly volume
(high- and low-volume). Outpatient TSA was found to have signifi-
cantly lower costs with respect to operating room, laboratory, physical
therapy, occupational therapy, radiology services, and laboratory ser-
vices (Table 1). Costs increased significantly for both inpatient and
outpatient TSA from 2010 to 2015 (Inpatient TSA: $59,413 ± $692
in 2010 to $85,931 ± $525 in 2015; Outpatient TSA:
$36,445 ± $2,676 in 2010 to $56,476 ± $1,919 in 2015; P < .001).
There was no “group x time” interaction (F = 0.758, P = .781), in-
dicating that the rate of cost increase between 2010 and 2015 were
not statistically significant.

Conclusion: Overall costs for TSA continue to rise substantial-
ly, and these trends appear to be consistent for both inpatient and
outpatient procedures. Outpatient TSA demonstrates significantly lower
costs that inpatient TSA, even when costs related directly to hospital
accommodation were excluded, and when compared directly to high
volume inpatient centers. Protocols for safe and effective treatment
of appropriately selected patients in an outpatient setting should be
developed to minimize health care costs.
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Background: Several all-polyethylene glenoid components are
designed for osseous integration in the central peg. Surgical tech-
niques for treatment of the central peg include no graft (NG),
autogenous bone graft (ABG), and demineralized bone matrix (DBM).
The purpose of this study was to compare osseous integration with
these three techniques. The hypothesis was there would be no dif-
ference in ossesous integration or radiographic loosening with these
three techniques.

Methods: A multicenter randomized control trial was per-
formed on primary total shoulder arthroplasties performed with a

Figure 1 Bar graph showing average cost for inpatient and out-
patient TSA according to high- and low-volume thresholds (>15 TSAs/
year indicates high-volume).

Table 1 Direct comparisons between itemized costs of in-
patient and outpatient TSA centers
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press-fit humeral stem and a peripherally cemented pegged glenoid
designed for central bone ingrowth. One hundred and fifty-two pa-
tients were randomized based on treatment of the central peg (NG,
ABG, DBM). Functional outcome, osseous integration of the central
peg, and glenoid loosening were assessed at a minimum of 1 year
postoperative.

Results: There were statistically significant improvements in func-
tional outcome in all groups from baseline to postoperative, with no
difference between groups. Central bone in-growth was observed in
90% of cases treated with ABG, 70% of cases treated with DBM, and
62% of cases treated with no bone graft.

Conclusion: At short-term follow-up there is no difference in
functional outcome or revision between different surgical techniques
for treatment of the central post during placement of an all-
polyethylene glenoid designed for bone in-growth. Osseous integration
appears to be higher with ABG compared to leaving the central post
untreated.
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Introduction: As reimbursement becomes increasingly tied to
quality and patient experience, there is growing interest in allevia-
tion of postoperative pain combined with optimal opioid stewardship.
We characterized predictors of severe inpatient pain after elective
total shoulder arthroplasty, and evaluated its association with opioid
use, operative time, hospital length of stay, discharge disposition, and
cost.

Objective: We sought to characterize preoperative character-
istics associated with severe pain among patients admitted to a hospital
after TSA. Additionally, we evaluated the association of severe post-
operative pain with inpatient opioid use, operative time, hospital length
of stay, discharge disposition, and cost. An improved understand-
ing of factors contributing to severe postoperative pain—and costlier
care—can inform the development of enhanced recovery pathways
based on comprehensive care of a patient’s physical, mental, and
social determinants of health.

Methods: A total of 415 patients undergoing elective primary
total shoulder arthroplasty between 2016-2017 were identified from
our prospectively collected registry. Severe postoperative pain was
defined as peak pain intensity ≥ 75th percentile. Multivariable logis-
tic regression modeling was used to determine preoperative
characteristics (e.g. demographics, emotional health, comorbidities,
American Shoulder and Elbow Surgeons [ASES] score) associated
with severe pain. Opioid consumption was expressed as oral mor-
phine equivalents (OMEs). Costs were calculated using time-driven
activity-based costing.

Results: In decreasing order of magnitude, the predictors of
severe postoperative pain were greater number of self-reported
allergies, preoperative chronic opioid use, lower ASES score, and
depression. Patients reporting severe pain took more opioids (202
vs 84 mg OMEs), stayed longer in the hospital (2.9 vs 2.0 days),
used postacute inpatient rehabilitation services more frequently (28
vs 10%), and were more likely to be high-cost patients (23 vs 5%;
all P < .001), but they did not have longer surgeries (166 vs 165
minutes, P = .86).

Conclusion: Efforts to address psychological and social deter-
minants of health might do as much or more than technical
improvements to alleviate pain, limit opioid use, and contain costs
after shoulder

Level of Evidence: III, prognostic.
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Purpose: The use of a posterior augmented glenoid to correct
posterior wear, subluxation and retroversion remains controversial.
The purpose of this study is to compare the clinical and radio-
graphic outcomes of patients with significant posterior glenoid wear
treated with a posterior augmented glenoid and compare them to
age/gender/follow-up matched patients without glenoid wear treated
with a non-augmented pegged glenoid in anatomic total shoulder
arthroplasty (aTSA).

Methods: 182 patients undergoing primary aTSA with 2 year
minimum follow-up (mean 42 months) were reviewed. 91 patients
(mean age = 66 yrs; 37F/54M) received a posterior augmented
pegged glenoid and 91 age/gender/follow-up matched patients re-
ceived a non-augmented pegged glenoid. Patient data was
retrospectively reviewed from a multi-institutional WIRB approved reg-
istry. Each patient was evaluated preoperatively and at latest follow-
up using SST, UCLA, ASES, Constant, and SPADI scoring metrics; active
abduction, forward flexion, and internal/external rotation were mea-
sured. Radiolucent glenoid line assessment was performed from
radiographs at latest follow up. A Student’s two tailed unpaired t-test
(P < .05) quantified differences.

Results: Each cohort demonstrated significant improvements in
pain and function following primary aTSA. At latest follow-up, aug-
mented glenoids were generally better than non-augmented glenoids;
however, few differences were noted in pre-to-postoperative improve-
ment between augmented and non-augmented glenoids. Augmented
glenoids were associated with significantly more improvement in active
abduction, forward flexion, and external rotation as compared to non-
augmented glenoids. The overall complication rate was 6.6%, where
augmented patients had 1 aseptic glenoid loosening compared to 3
cases in the non-augmented group. Radiographic data was avail-
able for 70% of the patients. There were no significant differences
in the rate of glenoid radiolucent lines (35% augmented, 40% non-
augmented) or the average line grade (0.68 augmented, 0.86 non-
augmented) between the two cohorts. There were no differences in
humeral radiolucent line rates between the two groups.

Discussion: At a mean follow-up of 3.5 years, few clinically
relevant differences were observed between the augmented and non-
augmented cohorts, despite the augment cohort being disadvantaged
by posterior glenoid wear. This is likely due to the correction of the
retroversion and posterior subluxation, with improved tensioning of
the rotator cuff. There were no patients in which the humeral head
re-subluxated posteriorly. Complication rates and radiographic out-
comes were similar between the two groups. Posterior augmented
glenoids are a viable option for the posteriorly worn osteoarthritic
glenoid; however, longer follow-up is necessary to determine how
these early results hold up over time.
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