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Safety of Outpatient Shoulder
Surgery at a Freestanding
Ambulatory Surgery Center in
Patients Aged 65 Years and Older:
A Review of 640 Cases

Abstract

Introduction: With increasing utilization of surgery centers, it is

important to demonstrate the safety of outpatient shoulder

surgery in freestanding ambulatory surgery centers. No studies

have specifically looked at the Medicare-age population and the

rate of outpatient shoulder procedure complications in these

patients at an ambulatory surgery center.
Methods: Six hundred forty patients were included in our study

between 2000 and 2015. The incidence of major complications

was identified, including acute infection requiring intravenous

antibioticsor irrigationanddébridement, postoperative transfer to

a hospital, wrong-site surgical procedures, retention of a foreign

object, postoperative symptomatic thromboembolism,

medication errors, and bleeding/wound complications.
Results: There was a total of seven occurrence reports in seven

patients, for a reported adverse event rate of 1.01%.
Conclusions: Our findings are consistent with currently reported

outpatient hospital-based data and illustrate the safety of

outpatient shoulder procedures at a freestanding ambulatory

surgery center in Medicare-age patients.

Outpatient shoulder surgeries
such as rotator cuff repair and

shoulder arthroscopy are some of the
most commonly performed proce-
dures in the United States.1 Over the
past two decades, there has been a
significant shift from inpatient to
outpatient surgery for rotator cuff
repair—the most commonly per-
formed outpatient shoulder sur-
gery.1,2 Overall, outpatient shoulder
surgeries have been shown to be safe,
with a low rate of complications

ranging from 2.1% for open rotator
cuff repair and 0.99% for shoulder
arthroscopy in general.3–5 A recent
article by Rubenstein et al6 found
that patients aged 60 years or older
who underwent shoulder arthros-
copy also have a low overall 30-day
postoperative complication rate of
1.6%.
A 2006 survey by the Centers for

Disease Control found that 43% of
all outpatient surgical procedures
were performed in freestanding
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ambulatory surgery centers.7 The
Agency for Healthcare Research and
Quality notes that outpatient sur-
geries made up 65% of all surgeries
performed in 2012, up from 54% in
1992.1 Medicare pays higher rates to
hospital outpatient departments
than to ambulatory surgery centers
for equivalent procedures. In 2015,
Medicare reimbursed ambulatory
surgery centers an overall average of
55% of what it reimbursed hospital
outpatient departments for out-
patient shoulder procedures based
on Current Procedural Terminology
coding.8,9

A recent article by Robinson et al
notes that because of the cost savings
provided by ambulatory surgery
centers, California has implemented
“reference-based benefit designs,”
by which insurers limit the contri-
bution that they will pay, requiring
the patient to pay the difference. This
policy change resulted in a 9.9%
increase in utilization of freestanding
ambulatory shoulder centers for
shoulder arthroscopy with a
corresponding decrease in the use of
hospital outpatient departments.
The safety of shoulder and of knee
arthroscopies at freestanding ambu-
latory centers was equivalent to
hospital outpatient departments.10 A
review done at our freestanding
ambulatory surgery center demon-
strated an adverse event rate of
0.20% for 28,737 outpatient upper
extremity procedures done over an
11-year period.11 Of note, the study
included all outpatient shoulder,
elbow, wrist, and hand procedures
but did not stratify for patient age.
Ambulatory surgery centers served

3.3 million Medicare beneficiaries in
2008, a 2.8% increase from 2007.
The number of Medicare-certified

centers totaled 5,175 in 2008, an
increase of 3.7% from 2007.12 With
increasing utilization of surgery
centers, it is important to demon-
strate the safety of outpatient
shoulder surgery in freestanding
ambulatory surgery centers in
patients older than 65 years. The
perception in a March 2016 report
by the Medicare Payment Advisory
Commission to Congress on Medi-
care and ambulatory surgery centers
was that there are insufficient data to
evaluate quality of care in ambula-
tory surgery centers.12 To our
knowledge, no studies have specifi-
cally looked at the Medicare-age
population and the rate of out-
patient shoulder procedure complica-
tions at an ambulatory surgery center.
We hypothesized that a low rate of
adverse events can be achieved in the
ambulatory setting in Medicare-age
patients.

Methods

After Institutional Review Board
approval was obtained, a retrospec-
tive review of shoulder cases in
Medicare-age patients aged 65 years
and older was performed by two
board-certified hand and upper
extremity surgeons at a single free-
standing ambulatory surgery center
over a 15-year period (2000–2015)
(Table 1). The procedures included
subacromial decompression, distal
clavicle excision, biceps tenodesis,
primary and revision rotator cuff
repair (open and arthroscopic),
tuberoplasty, and shoulder
arthroscopy.
Predominantly, upper extremity

surgical procedures are performed at
this facility. However, ophthalmo-

logic, urologic, and pain management
surgical procedures are also per-
formed. The surgery center is an
independent, freestanding facility.
The two contributing surgeons have
partial ownership, and the hand
surgery group is academically affili-
ated with the University of Pitts-
burgh. They train plastic surgery
residents and hand surgery fellows.
There are two board-certified anes-
thesiologists who perform regional
and general anesthesia. They simul-
taneously supervise nurse anesthe-
tists in up to four operating rooms,
consistent with the Centers for
Medicare & Medicaid Services
guidelines. Anesthesia for shoulder
procedures is typically an inter-
scalene regional block with seda-
tion. General anesthesia is
occasionally required in patients
with obstructive sleep apnea.
Depending on the patient’s medical

comorbidities, the surgeons obtain
preoperative clearance by a primary
care physician or cardiologist.
The anesthesiologists determine the
patient’s appropriateness for the
surgery center. Over the past 15
years, the ambulatory surgery center
has relaxed its restrictions based on
comorbidities. Although reviewed by
the anesthesiologists, most patients
with obstructive sleep apnea, thera-
peutic anticoagulation, and coagu-
lopathies will undergo their
procedures at the ambulatory surgery
center. The anesthesiologists review
chronic kidney disease, morbid obe-
sity with body mass index . 45, or
cardiac disease on a case-by-case basis.
All patients with a reported latex
sensitivity undergo radioallergosor-
bent testing. Patients with a true latex
allergy, severe lung disease with home
oxygen dependence, quadriplegia,
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active infection (ie, methicillin-resistant
Staphylococcus aureus, vancomycin-
resistant Enterococcus, orClostridium
difficile), or an American Society
of Anesthesiologists (ASA) physical
status classification of IV are not
permitted to have their procedure
performed at the facility. There are
no restrictions against patients with a
history ofmethicillin-resistant S aureus.

From 2000 to 2015, the anesthe-
siologists reviewed 682 Medicare-
age patients who underwent
the aforementioned procedures
included in the study. Forty-two
patients were risk-stratified to the
local hospital. We included all the
640 procedures that were per-
formed at the ambulatory surgery
center in our analysis. Of these ca-

ses, 100% of the cases were elective.
We excluded procedures that were
canceled in the preoperative holding
area before the administration of
anesthesia from our adverse event
analysis. Adverse events were
defined as serious complications
causing harm to a patient or leading
to additional treatment. We identi-
fied adverse events by reviewing

Table 1

Table Summarizing Demographics, History, and Complications of Outpatient Shoulder Surgery Performed at the
Ambulatory Surgery Center in 640 Patients From 2000 to 2015

Age Sex Medical/Surgical History ASA Anesthesia Procedure Complication

66 M Hypertension, obstructive
sleep apnea (on CPAP),
obesity, anxiety, lumbar
fusion, and rotator cuff
repair

III Scalene
block

Revision subacromial
decompression, distal
clavicle excision, rotator
cuff repair, and biceps
tenodesis

Postoperative infection
requiring formal irrigation
and débridement on
postoperative day 15 and IV
antibiotics

66 M Diabetes, polio, gastric
bypass surgery, and ankle
fusion

II Scalene
block

Primary subacromial
decompression, distal
clavicle excision, and
rotator cuff repair

Major wound complication
requiring multiple
aspirations of postoperative
seroma

76 F Hypertension, bilateral total
knee arthroplasty, and
hysterectomy with bladder
repair

II Scalene
block

Primary subacromial
decompression and
tuberoplasty

Major wound complication
requiring formal irrigation
and débridement with
placement of drain.
Intraoperative findings of fat
necrosis and synovitis

72 F Hypertension,
hypothyroidism, and total
knee arthroplasty
complicated by DVT/
pulmonary embolism

II Scalene
block

Primary subacromial
decompression, distal
clavicle excision, rotator
cuff repair, and biceps
tenodesis

Major wound complication
requiring formal irrigation
and débridement on
postoperative day 17 for
superficial fat necrosis with
embedded suture

66 M Prostate cancer, depression,
TIA, myocardial infarction,
and prostatectomy

III Scalene
block

Primary subacromial
decompression and distal
clavicle excision

Postoperative transfer to
hospital for bradycardia.
Permanent pacemaker was
inserted during admission

72 M Coronary artery disease with
cardiac stent, myocardial
infarction, hypertension,
and hyperlipidemia

III Scalene
block

Primary subacromial
decompression and distal
clavicle excision

Postoperative transfer for
intermittent second-degree
heart block in the recovery
unit. Admitted for clinical
monitoring

80 F Hypertension, fibromyalgia,
esophageal reflux disease,
hypothyroidism, anxiety,
depression, nephrectomy,
and hysterectomy

III Scalene
block

Primary subacromial
decompression and rotator
cuff repair

Postoperative admission
after discharge. Admitted to
thehospital throughEMSon
postoperative day
0 because of heart
palpitations and increased
work of breathing. Workup
for a thromboembolic event
was negative. Started on
CPAP on discharge

ASA = American Society of Anesthesiologists class, CPAP = continuous positive airway pressure, DVT = deep vein thrombosis, EMS = emergency
medical service, IV = intravenous, TIA = transient ischemic attack
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monthly occurrence reports. These
are collected from every office at
least 30 days from the day of sur-
gery. All these adverse events were
reported to the state. As in our pre-
vious study11 using state reportable
adverse event criteria as a guide-
line, we divided these into seven
main categories: major acute
infections (defined as requiring
formal irrigation and débridement
in the operating room or inpatient
admission for intravenous antibi-
otics), postoperative transfer or
admission to a hospital, wrong-site
surgical procedures, retention of a
foreign object, postoperative symp-
tomatic thromboembolism, medica-
tion errors, and noninfectious
wound or bleeding complications
requiring a subsequent procedure.
Infections that required only oral
antibiotics were defined as minor
and not major adverse events. In
addition, because these minor infec-
tions were inconsistently reported,
we did not include them in our
analysis. Medication sensitivities
that did not result in hospital
admission were defined as minor
occurrences and were therefore not
included in our analysis. These
adverse events were then reviewed.
We evaluated whether they led to
emergency department visits, further
laboratory testing, hospital admis-
sion, return to the operating room,
and permanent physical or mental
disability.

Results

Canceled Cases
From the 640 cases scheduled, there
were 5 cases (0.78%) canceled by the
anesthesiologist in the preoperative
holding area before the administra-
tion of anesthesia. Of these cases,
100% were canceled for medical
reasons. Two patients were found to
have hypertension. One patient was
found to have new heart murmur on
preoperative physical examination.
One patient was found to be in atrial
flutter on preoperative electrocar-
diogram. One patient was canceled
for clearance by painmanagement. In
each of these cases, the procedurewas
rescheduled and successfully com-
pleted at a later date at the ambula-
tory surgery center without
complication.

Adverse Events
Of the 640 cases, there was a total of
seven occurrence reports in seven
patients for a reported major adverse
event rate of 1.09% (Figures 1 and
2). The anesthesiologists at the
ambulatory surgery center pre-
operatively evaluated all seven
patients. They determined that none
of the patients required additional
preoperative clearance from a car-
diologist or primary care doctor.
Three patients were classified as ASA
class II. Four patients were classified
as ASA class III. Patients in whom an

adverse event occurred ranged in age
from 66 to 80 years, with a mean age
of 71 years. Among the 640 patients
included in the study, 21 patients
(3.3%) were classified as ASA class I,
330 patients (51.5%) were classified
as ASA class II, and 289 patients
(45.2%) were classified as ASA class
III. The total age range of all 640
patients was 65 to 92 years, with a
mean age of 71.7 years.

Infection
One patient with a major infection
required intravenous antibiotics or
return to the operating room, for a
rate of 0.16%. This patient under-
went irrigation and débridement in
the operating room after wound
breakdown 15 days after revision
arthroscopic rotator cuff repair,
subacromial decompression, distal
clavicle excision, and biceps te-
nodesis. In the setting of low-grade
fevers and intraoperative findings
of fat necrosis and devitalized
muscle, the patient was admitted
to the hospital for intravenous
antibiotics, infectious disease
evaluation, and insertion of a PICC
line.

Major Wound-healing
Complications
There were three patients (0.47%)
with postoperative collection forma-
tion. One patient developed a
postoperative seroma after mini-open
rotator cuff repair and subacromial
decompression that was aspirated
multiple times in the office (culture
negative) and resolved. Two patients
were takenback to theoperating room
(0.31%) for complications related to
persistent wound drainage. One
underwent superficial irrigation and
débridement of fat necrosis and Vicryl
suture removal after mini-open rota-
tor cuff repair. The other underwent
irrigation and débridement of syno-
vitis and fat necrosis with placement
of a Jackson-Pratt drain due to

Figure 1

Pie chart showing the overall
percentage of adverse events of 640
cases performed.

Figure 2

Pie chart showing categorization of
a total of 7 adverse events of 640
cases performed.
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continued drainage from arthroscopy
incision after tuberoplasty.

Postoperative Transfer or
Admission to a Hospital
Two patients required postoperative
transfer to the hospital from the
ambulatory surgery center. This led
to a postoperative total transfer rate
of 0.31%. Both patients were trans-
ferred from the postanesthesia care
unit to the hospital for cardiac
abnormalities. Both patients were
classified as ASA class III and
underwent regional nerve block
with monitored anesthesia care
sedation. Both underwent primary
open distal clavicle excision and
subacromial decompression. One
patient was a 66-year-old man with
a history of myocardial infarction,
prostate cancer, and transient
ischemic attack who developed
postoperative bradycardia in the
recovery unit. This patient required
insertion of a permanent pacemaker
while an inpatient. The other patient
was a 72-year-old man with a his-
tory of myocardial infarction after
percutaneous stent, hypertension,
and hyperlipidemia who underwent
primary subacromial decompres-
sion and distal clavicle excision. He
was found to be in intermittent
second-degree heart block in the
recovery room.
One patient was admitted to the

hospital in the immediate post-
operative period (within 7 days of the
surgical procedure), leading to a rate of
0.16% of postoperative admissions.
The patient was classified as ASA class
III and underwent regional nerve
block. She was an 80-year-old woman
with a history of hypertension, fi-
bromyalgia, anxiety, depression,
hypothyroidism, esophageal reflux
disease, and hysterectomy complicated
by bladder injury, necessitating repair.
She underwent mini-open rotator cuff
repair and subacromial decompres-
sion.On returning home the same day,

she developed palpitations and short-
ness of breath. She was transported
from home to the emergency depart-
ment using an ambulance and admit-
ted for hypoxia requiring oxygen and
continuous positive airway pressure. A
chest CT was negative for pulmonary
embolism. All other workup was
negative.

Wrong-site Surgical
Procedure
There were no cases of wrong-site
surgical procedures reported among
640 cases performed.

Medication Error
There were no cases of medica-
tion administration errors reported
among 640 cases performed.

Postoperative Symptomatic
Thromboembolism
There were no cases of postopera-
tive symptomatic thromboembolism
among 640 cases performed.

Retention of a ForeignObject
There were no cases of retained for-
eign objects.

Discussion

Our results demonstrate that out-
patient shoulder surgery performed
at an ambulatory surgery center in a
population older than 65 years is
safe. A total of 93.8% of Medicare-
age patients (640/682) had their
procedures performed at the ambu-
latory surgery center rather than as
an outpatient procedure at the local
hospital. Our adverse event rate of
1.09% is consistent with existing
data. In particular, our data compare
with recent results published by
Rubenstein et al,6 which found an
overall 1.6% rate of any adverse
event in shoulder arthroscopy in
patients older than 60 years in a

hospital-based data set of 7,867
patients of the American College of
Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP).
In contrast to categorizing by state
reportable events, they categorized
adverse events by severe adverse
events (1.1%), minor adverse events
(1.1%), infectious adverse
events (0.2%), and any adverse
events (1.6%). Our infection event
rate of 0.16% is comparable with
their rate of 0.2% and with those of
other studies, which range from 0%
to 3.4%.4,13 Our rate of return to the
operating room of 0.47% was
comparable with that of an NSQIP
study of 9,410 patients who under-
went shoulder arthroscopy (0.31%)
and to a hospital-based study on
open versus arthroscopic rotator cuff
repair in veterans by Owens et al3

andMartin et al.14 They found a rate
of return to the operating room
within 30 days at 1.1% in open
repair and 0.5% in arthroscopic.
We had no thromboembolic com-

plications within our study, which
further demonstrates the extreme
rarity of deep vein thrombosis and
pulmonary embolism in outpatient
surgery, as shown by Randelli et al,15

with a rate of 0.16% in 9,385
shoulder arthroscopies. There were
no cases of wrong-site surgical pro-
cedures or medication errors re-
ported. In this ambulatory surgery
center, the attending surgeon marks
the patient in preoperative holding.
A surgical timeout reconfirming the
laterality is done in the operating
room before incision. All allergies
and antibiotic dosing are confirmed
with the surgical team in the timeout
before incision.
There are relatively few studies that

analyze data from ambulatory sur-
gery centers. Policies such as those
enacted in California have pushed
patients and payers toward the cost
efficiency of ambulatory surgery
centers. Thus, it behooves the aca-
demic community to look at data
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beyond hospital-based data reposi-
tories. We have demonstrated in a
previous study the safety of out-
patient upper extremity procedures
at an ambulatory surgery center.11

The present study further illustrates
safety in a Medicare-age population,
a group traditionally higher risk for
complications in the setting chronic
medical comorbidities. Our study
demonstrates the safety of outpatient
shoulder surgery in a freestanding
ambulatory surgery center in
Medicare-age patients. As previously
acknowledged, the specialization of
ambulatory surgery centers in a
specific set of procedures lends itself
to increased efficiency and familiarity
with their routine performance. With
greater specialization and efficiency
come better communication and
coordination among staff.13,16 A
small staff at a sub-specialty ambu-
latory surgery center lends itself to
developing better performance and
efficiency. Hair et al17 found that
procedures performed in freestanding
ambulatory surgery centers take 39%
less total time than do those in hospital-
based outpatient departments.
There are limitations to our retro-

spective study. In comparison with
the NSQIP database used by other
studies, the power of our 640 cases is
somewhat limiting. However, our
adverse event rates are reflective of
those other, higher-powered studies.
This study raises questions regarding

the necessity of inpatient admission for
other shoulder surgeries in the Medi-
care population. Brolin et al18 have
demonstrated the safety of outpatient
total shoulder arthroplasty in a select
population with an average of 52.6
years old (range, 33 to 68 years). Total
shoulder arthroplasty is a procedure
that is frequently performed in the
Medicare-age population. Previous
studies focused on complications in
the Medicare patient demonstrate a

0.09% risk of in-patient mortality and
a venous thromboembolus risk of
0.53% after shoulder arthroplasty.19

In demonstrating the safety of out-
patient shoulder arthroscopy and
rotator cuff repairs in patients older
than 65 years, our study raises ques-
tions about the potential for out-
patient shoulder arthroplasty in
patients older than 65 years.
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