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Trends in Acromioplasty Utilization During
Arthroscopic Rotator Cuff Repair: An
Epidemiological Study of 139,586 Patients

ABSTRACT

Introduction: Acromioplasty remains very common during rotator cuff

repair (RCR) despite limited evidence of clinical efficacy. This study

observed the incidence of acromioplasty from 2010 to 2018 in Texas

using a publicly available database.

Methods: A total of 139,586 records were analyzed from the Texas

Healthcare Information Collection database ranging from 2010 to

2018. These cases were divided into those with and without

acromioplasty (N = 107,427 and N = 32,159, respectively).

Acromioplasty use was standardized as the number of

acromioplasties per RCR (acromioplasty rate). Two subgroup

analyses were conducted: surgical institution type and payor status.

Results: In 2010, acromioplasty occurred in 84%of all RCRcaseswith

nearly continuous decline to 74% by 2018 (P , 0.001). All subgroups

followed this pattern except teaching hospitals which displayed

insignificant change from 2010 to 2018 (P = 0.99). The odds of

receiving acromioplasty in patients with neither Medicare nor

Medicaid was higher than those with Medicare or Medicaid coverage

(odds ratio = 1.36, P , 0.001).

Discussion: Overall acromioplasty rates decreased modestly, but

markedly, beginning in 2012. Despite this small decrease in

acromioplasty rate, it remains a commonly performed procedure in

conjunction with RCR. Both the academic status of the surgical facility

and the payor status of the patient affect the acromioplasty rate.

Acromial impingement disorder was first proposed as a cause of rotator
cuff tears by Neer in 1972.1 He noted that the presence of a char-
acteristic spur on the anterior-inferior ridge of the acromion would

compress and erode the tendinous portion of the supraspinatus muscle,
ultimately leading to partial or full-thickness tearing. Neer concluded that
95% of all rotator cuff tears were associated with tendinous impingement
from the acromion. Additional support for acromioplasty and rotator cuff
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repair (RCR) arose from a cadaveric study by Bigliani2

in 1986 showing a higher incidence of full-thickness
tears in shoulders with a Bigliani type 3 acromion or
inferiorly hooking morphology. This supported the
notion that acromial impingement was a contributing
factor to rotator cuff tears. These two publications led to
the regular use of anterior-inferior open acromioplasty
in RCR. The prevalence of acromioplasty and coraco-
acromial release steadily rose, with a marked increase
after the introduction of an arthroscopic method in
1987.3 A meta-analysis of open versus arthroscopic
acromioplasty in 2009 demonstrated that arthroscopic
acromioplasty resulted in faster return to work and
fewer hospital inpatient days.4 As of 2012, a 2-year
nationwide analysis showed 73% to 76% of all RCR
were accompanied by acromioplasty.5 Patient-level
charges for RCR with acromioplasty were $4,992
higher than RCR without, representing nearly 20% of
total charges.6 Because arthroscopic RCR is a very
common surgical procedure, rates of acromioplasty
have notable financial implications for our healthcare
system.

Two studies published before the study period ques-
tioned the utility of acromioplasty for changing patient
clinical outcomes when coupled with RCR. One pro-
spective randomized study published in 2004 found no
difference in American Shoulder and Elbow Surgeons
(ASES) scores between patients with isolated supra-
spinatus tears who underwent RCR alone versus RCR
with anterior acromioplasty and coracoacromial liga-
ment release at an average of 15 months postopera-
tively.7 Another prospective randomized study
published in 2007 found no difference in Constant-
Murley or Disabilities of Arm, Shoulder and Hand
(DASH) scores at 2 years postoperatively between pa-
tients with rotator cuff tears and Bigliani type II or III
acromions treated with RCR alone versus RCR with
acromioplasty.8 Additional literature published during
the study period further questioned the clinical utility of
routine acromioplasty in the setting of RCR.9-11 Most
recently, after the conclusion of the study period, a
randomized control trial with an average of 7.5-year
follow-up demonstrated no difference in patient-
reported outcomes, retear rate, or revision rate
between patients who underwent arthroscopic RCR
with or without acromioplasty, corroborating the data
available before the study period that did not support
the concurrent use of acromioplasty with arthroscopic
RCR.12 The American Academy of Orthopaedic Sur-
geons (AAOS) regularly publishes and updates Clinical
Practice Guidelines (CPGs) as a synthesis of current

literature on a given topic. These guidelines are meant to
serve as a reference for clinicians to determine best
practices for clinical scenarios. The 2010 CPGs pub-
lished for RCR included a moderate strength recom-
mendation that “routine acromioplasty is not required
at the time of RCR” due to lack of clinical value.13

The purpose of this study was to evaluate the use of
acromioplasty during arthroscopic RCR in the State of
Texasbetween the years 2010and2018.Wehypothesized
that the percentage of arthroscopic RCR in which acro-
mioplasty was done (acromioplasty rate) would decrease
during this time in response to the aforementioned studies
and CPGs questioning the utility of acromioplasty. We
conducted a subgroup analysis to determine whether two
demographic variables, payor status and type of surgical
institution, affected acromioplasty rates.

Methods
This studywas a retrospective cross-sectional study using
deidentified records that are publicly available through
the Texas Healthcare Information Collection (THCIC)
database.14 The THCIC includes deidentified records of
all patients discharged from eligible hospitals or
ambulatory surgical centers beginning in 2010. All eli-
gible surgical centers are required to submit a summary
including the diagnostic billing codes, demographic
information, and a standardized list of itemized charges
for every procedure done. Unlike existing nationwide
databases, the THCIC database includes records,
regardless of payor status that may not be present in
alternative data sources, including worker’s compen-
sation, veterans affairs, self-pay, and charity. Also
included is the type of procedural setting, the type of
facility, and location. Although limited to the State of
Texas, this database provides the most comprehensive
depth of public health information available for anal-
ysis. Because the RCR CPGs were approved and pub-
lished in December 2010, data from 2011 to 2018 were
considered to represent clinical practice in which the
CPGs were freely available.

This study used Current Procedural Terminology
(CPT) codes as published by the American Medical
Association to define the inclusion criteria. Inclusion
criteria were defined as all arthroscopic RCRs (identified
as CPT code 29827) done from 2010 through 2018. A
total of 139,586 records met these criteria. This data set
was then stratified by acromioplasty status which was
defined as the presence of CPT code 29826, indicating
billing for subacromial decompression. Beginning in
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2012, CPT code 29826 became an add-on code requiring a
concomitant RCR procedure for acromioplasty to be billed
as such. This study used both the free-standing code from
2010 to 2012 and the add-on code from 2012 onward. The
yearly incidence of RCR with acromioplasty was standard-
ized each year as a percentage of the total number of RCRs
done. This allowed for even comparison across the 9-year
time frame and accounted for changes in the overall pop-
ulation and incidence of RCR over time. Procedural settings
were defined categorically as teaching and nonteaching
hospitals dependent on the status of membership with the
Council of Teaching Hospitals and Health Systems. Payor
status was defined categorically as those records indicating
Medicare, Medicaid, or neither Medicare nor Medicaid
(which includes self-pay and charity).

One-way repeated measures analysis of variance
(ANOVA) with Bonferoni correction was done to
assess year-over-year changes in acromioplasty rate
between 2010 and 2018. The abovementioned anal-
yses were repeated to evaluate the acromioplasty rate
in teaching and nonteaching hospitals. Nonparamet-
ric analyses were substituted when data were not
normally distributed. Logistic regression analyses
were done to control for interacting subgroups (pro-
cedure setting and payor status), and the results for
each year are reported as the odds of receiving acro-
mioplasty (odds ratios [ORs] with 95% confidence
intervals [CIs]). Statistical analyses were done using

SPSS version 26 (IBM). Statistical significance level
alpha was set a priori at 0.05.

Results
Overall Trends in Acromioplasty
A total of 139,586 RCRs recorded in the THCIC data-
base from 2010 to 2018 were included. Of these,
107,427 RCRs (76.9%) were accompanied by acro-
mioplasty. Although the raw number of acromioplasties
in this study population increased significantly from
2010 to 2018 (7,754 cases in 2010 vs 16,018 cases in
2018; P , 0.001), the percentage of RCR with acro-
mioplasties (acromioplasty rate) declined from 0.84 to
0.74 during the same period (P , 0.001) (Figure 1 and
Table 1). Graphical representation of the year-over-year
rate of change in acromioplasty rate compared with
2010 demonstrates a marked decrease beginning in
2012 (Figure 2).

Teaching Versus Nonteaching Hospitals
From 2010 to 2018, there were a total of 13,174 RCRs
done within teaching hospitals and 9,387 of these cases
(71.3%) included concomitant acromioplasty. From
2010 to 2018, there were a total of 126,412 RCRs done
in nonteaching hospitals and 98,040 of these cases
(77.8%) included concomitant acromioplasty. 9.4% of

Figure 1

Graph showing RCR with acromioplasty as a percentage of total RCR per year (acromioplasty rate). CPGs = Clinical Practice
Guidelines, RCR = rotator cuff repair.
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total cases were done at teaching hospitals. The total
number of acromioplasties in teaching hospitals
increased between 2010 and each subsequent time point
until 2018 (P , 0.001). In 2010, the acromioplasty rate
in teaching facilities was 72% compared with 84.6% in
nonteaching facilities, which may also be expressed as
53% decreased odds of receiving acromioplasty in a
teaching facility compared with nonteaching facilities
(OR = 0.47, 95% CI: 0.39 to 0.55, P , 0.001). From
2010 to 2018, the acromioplasty rate in teaching

facilities did not show any statistically significant change
(0.72 in 2010 versus 0.76 in 2018) (P = 0.99). Over the
entire study period, RCR done in teaching hospitals
demonstrated slightly decreased odds of receiving
acromioplasty than in nonteaching facilities (OR = 0.94,
P = 0.021). In nonteaching facilities, this rate decreased
over the same period (0.84 in 2010 versus 0.74 in 2018)
(Figure 3). A year-over-year change in annual acro-
mioplasty rates demonstrates the decrease beginning in
2012 in nonteaching facilities (Figure 4). In contrast to
2010, logistic regression analysis indicated significantly
higher odds (OR = 1.12, 95%CI: 1.00 to 1.26, P = 0.05)
of receiving an RCR with acromioplasty in 2018 at a
teaching hospital than a nonteaching hospital (Supple-
mental Table, http://links.lww.com/JG9/A216).

Payor Status
The second subgroup analysis was stratified by payor
status (defined as Medicare, Medicaid, or neither Medi-
care nor Medicaid). The year-over-year changes for all
three payor groups closely resembled the overall declin-
ing trend beginning in 2012 (Figure 5). Medicaid-
covered RCR had the lowest overall acromioplasty
rate (Figure 6) and a corresponding 41% decreased odds
of receiving acromioplasty compared with those with
non-Medicaid coverage, regardless of the facility type
(OR = 0.59, 95% CI: 0.55 to 0.63, P , 0.001). The
acromioplasty rate in subjects with Medicare coverage
declined from 0.82 in 2010 to 0.72 in 2018, with an

Table 1. Progression of RCR and Acromioplasty Use
From 2010 to 2018 With Accompanying Acromioplasty
Rates (Acromioplasty per RCR)

Year All RCR Acromioplasty Acromioplasty Rate

2010 9,276 7,754 0.84

2011 10,435 8,774 0.84

2012 12,357 10,057 0.81

2013 14,286 11,744 0.82

2014 15,264 11,893 0.78

2015 16,472 12,671 0.77

2016 19,463 13,974 0.72

2017 20,283 14,542 0.72

2018 21,750 16,018 0.74

Total 139,586 107,427 0.78

RCR = rotator cuff repair.

Figure 2

Graph showing the ratio of acromioplasty rates per year compared with the initial year of 2010.
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overall 21% decreased odds of receiving acromioplasty
compared with those with non-Medicare coverage
(OR = 0.79, 95% CI: 0.76 to 0.81; P , 0.001). In
patients with neither Medicare nor Medicaid coverage,
the acromioplasty rate decreased from 0.84 in 2010 to
0.75 in 2018, with an overall 36% increased odds of
receiving acromioplasty, regardless of facility type
(OR = 1.36, 95% CI: 1.33 to 1.40, P , 0.001).

Discussion
Over the 9-year study period, acromioplasty rates ex-
hibited an overall 10% decline across the entire cohort,
aided by a 9% decrease in acromioplasty rates in
Medicare-covered and Medicaid-covered cases. This

decrease in acromioplasty rates was seen is all subgroups
except for teaching hospitals, inwhich no notable change
was seen during the study period. This study was not
designed to definitely answer why surgeons choose to
perform any given procedure. However, through a
comprehensive analysis of large numbers of patients, this
study closely reflects clinical practice with value in
investigating possible correlations. There are several
factors that may contribute to the observed change in
acromioplasty rate.

As mentioned previously, the 2010 CPGs published
for RCR included a moderate strength recommendation
that“routine acromioplasty is not required at the time of
RCR” due to lack of clinical value.13 Moderate strength
recommendations against a treatment or procedure
indicate that the benefits of a procedure are outweighed

Figure 3

Graph showing acromioplasty rates stratified by academic status of surgical institution from 2010 to 2018 (teaching and nonteaching).
CPGs = Clinical Practice Guidelines, RCR = rotator cuff repair.

Figure 4

Graph showing the ratio of acromioplasty rates per year compared with the initial year of 2010 and stratified by academic status of the
surgical institution (teaching and nonteaching). CPGs = Clinical Practice Guidelines, RCR = rotator cuff repair.
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by the potential risks.13 The 2010 CPGs were approved
by the AAOS on December 4th, 2010, and were based
off of a systematic review of RCR problems.13 It ref-
erenced the two level-II studies described in the Intro-
duction of this study.7,8 Neither referenced article
found a notable difference in clinical outcomes between
RCR with and without acromioplasty. Considering the
lack of clinical utility and increased patient-level
charges, RCR with acromioplasty increases the finan-
cial burden on patients with no distinct improvement in
outcomes. Despite the decrease in acromioplasty rate
over the study period, in 2018, 74% of arthroscopic
RCRs still include concomitant acromioplasty. In
selected clinical settings, an acromioplasty may be
indicated, but when 74% of RCR contain acromio-
plasties, it seems that the procedure is being done rou-
tinely which is against current evidence-based guidelines

outlined by the CPGs. The modest decrease in acro-
mioplasty rate over this period may reflect inconsistent
adoption of CPGs by providers or may suggest that
other factors contribute to the decision to include as to
whether to perform acromioplasty in conjunction with
RCR. The decrease in acromioplasty was not observed
until 2012, despite publication of the CPGs in December
2010. Assuming that the 2010 CPGs did influence the
rate of acromioplasty during the study period, the
timing of the decline in acromioplasty may represent an
expected delay in adoption of evidence-based techniques
or inadequate CPG dissemination. Perhaps the termi-
nology of the CPG recommendation as “moderate”
does not seem to indicate that the recommendations
should be adopted.

The acromioplasty rate in nonteaching hospitals par-
alleled the overall trend, but the rate in teaching hospitals

Figure 5

Graph showing the ratio of acromioplasty rates per year compared with the initial year of 2010 and stratified by payor status (Medicare,
Medicaid, and neither Medicare nor Medicaid). CPGs = Clinical Practice Guidelines, RCR = rotator cuff repair.

Figure 6

Graph showing acromioplasty rates stratified by payor status from 2010 to 2018 (Medicare, Medicaid, and neither Medicare nor
Medicaid). CPGs = Clinical Practice Guidelines.
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began lower and remained constant.We can speculate on
possible reasons for this difference including efforts for
trainees to gain experience in the technique, that RCR
may take longer to perform by a trainee, or that acro-
mioplasty may be required for enhanced visualization.
Alternatively, it is possible that academic institutions are
interested in other concepts described in recent literature.
For example, the concept of the critical shoulder angle
was first introduced in the literature in 2013, during the
study period.15,16 There is interest in exploring lateral
acromioplasty as a method for reducing critical shoulder
angle and potentially improving patient clinical out-
comes, which may affect the incidence of RCR with
acromioplasty in the academic hospital subset.

The 2012 inflection point in acromioplasty rate cor-
responds temporally to a change in the reimbursement
for the acromioplastyCPT code implemented on January
1, 2012. The acromioplasty code was changed from a
stand-alone CPT code to an add-on code, with reim-
bursement as indicated by the relative value units as-
signed to the code decreasing from 19.58 to 5.24. An
observational study by a private orthopaedic group in
Houston, TX, noted that the average payment by
Medicare for acromioplasty procedures decreased
36.3% from 2011 to 2012 because of the relative value
units change.17 The timing of this reimbursement change
on January 1, 2012, precedes the drop in RCR with
acromioplasty incidence found in 2012. Private insur-
ance carriers typically mirror changes in Medicare
reimbursement structure. It is possible that financial
factors contributed to decreasing acromioplasty rates in
addition to the CPGs. Lower acromioplasty rates in
Medicaid patients, that typically reimburse at a lower
rate than other insurances, and higher acromioplasty
odds ratios in neither Medicaid nor Medicare patients
support this potential interpretation.

Limitations of this study include the observational
nature and the fact that the cases surveyed are reflective
of the acromioplasty rate in Texas rather than the
national trend. However, the comprehensive nature of
the Texas database overshadows its limited geographic
footprint. The current population of Texas is approxi-
mately 29 million and includes a mix of urban and rural
environments. The database also includes all cases,
regardless of payor status, done during the period, and
as a result, is more comprehensive and generalizable than
many published national databases. Because we have
shown that the acromioplasty rate varies by payor, we
felt that the use of existing national databases, which are
limited by type of insurance, may not provide as accurate
of a representation of acromioplasty rate.

A major limitation inherent to a retrospective data-
base study is that it relies on CPT codes to classify patient
into acromioplasty groups.We cannot definitely say that
an acromioplasty was done, but rather, that it was billed.
Billing practices may vary by surgeon and insurance
provider, and specific acromioplasty techniques are
likely variable as well. However, CPT codes are com-
monly used as surrogates ofwhether a surgical procedure
was done and are a foundation of retrospective data
analysis in large databases. Regardless of the specific
acromioplasty technique, the financial implications of
acromioplasty billing remain influential from a societal
perspective.

Finally, the cause for changes in surgeon behavior is
important and drives the changes in acromioplasty rate
as seen in the study. Although the identification of
these causes is out of the scope of the study, we can
identify correlations that can be further explored in
future research. Owing to the lack of similar studies,
there is no standard or comparison to be made to
evaluate the adoption time of CPGs. This study cannot
compare the outcomes of patients treated with and
without acromioplasty. Owing to the large sample
sizes, the statistical significance of some differences
may be overpowered.

Conclusion
The percentage of RCR that was done with concurrent
acromioplasty decreased a modest, but statistically sig-
nificant, amount from 84% in 2010 to 74% by 2018.
The trend of decreasing yearly acromioplasty rates was
paralleled in nonteaching hospitals, but not in teaching
hospitals, which displayed insignificant change from
2010 to 2018. Acromioplasty is more commonly done in
patients without Medicare or Medicaid. Despite CPGs
recommending the nonroutine use of acromioplasty,
surgeons continue to perform acromioplasty with RCR
in most of the cases throughout all subcategorizations
analyzed.
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