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Objectives:
1. What did 2012 SAMBA OSA consensus statement 

address?
2. What are the new guidelines?
3. What’s new and how do they compare to the 

previous SAMBA guideline?
4. Some developments which may impact the future 

care for the OSA patient.
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Obstructive sleep apnea (OSA) is a relatively common 
 sleep- related breathing disorder that is associated 
with signi!cant consequences such as daytime sleepi-

ness, neurocognitive dysfunction, cardiovascular disorders 

(e.g., hypertension, ischemic heart disease, arrhythmia, pul-
monary hypertension, and congestive heart failure), metabolic 
dysfunction, and impaired quality of life.1–5 The prevalence of 
OSA is increasing6 and is reported to be higher in the surgical 
population than in the general population.7 With the increase 
in prevalence of OSA as well as the increase in surgical pro-
cedures performed on an outpatient basis, anesthesiologists 
will increasingly encounter patients with OSA in the ambula-
tory setting. However, the suitability of ambulatory surgery 
in patients with OSA remains controversial because of the 
concerns of increased perioperative complications (Table 1). 
Therefore, members of the Society for Ambulatory Anesthesia 
requested the Task Force on Clinical Practice Guidelines to 
develop a consensus statement for the optimal selection of 
OSA patients undergoing ambulatory surgery (Appendix 1).

WHAT GUIDELINE OR STATEMENTS ARE  
AVAILABLE ON THIS TOPIC?
In 2006, the American Society of Anesthesiologists (ASA) 
published practice guidelines for management of surgical 

From the *Department of Anesthesiology and Pain Management, 
University of Texas Southwestern Medical Center, Dallas, TX; †Department 
of Anesthesia, Toronto Western Hospital, University Health Network, 
University of Toronto, Toronto, Canada; ‡Department of Anesthesiology, 
Duke University Medical Center, Durham, NC.
Accepted for publication July 3, 2012.
On behalf of the Society for Ambulatory Anesthesia (SAMBA) Task Force on 
Clinical Practice Guidelines.
Funding: No external funding was provided from any source. No funding 
was received from the Society for Ambulatory Anesthesia (SAMBA).
Con"icts of Interest: See Disclosures at the end of the article.
Reprints will not be available from the authors.
Address correspondence to Girish P. Joshi, MB, BS, MD, FFARSCI, 
Department of Anesthesiology and Pain Management, University of Texas 
Southwestern Medical Center, 5323 Harry Hines Blvd., Dallas, TX 75390-
9068. Address  e- mail to girish.joshi@utsouthwestern.edu.
Copyright © 2012 International Anesthesia Research Society
DOI: 10.1213/ANE.0b013e318269cfd7

CME

Society for Ambulatory Anesthesia Consensus 
Statement on Preoperative Selection of Adult 
Patients with Obstructive Sleep Apnea Scheduled for 
Ambulatory Surgery
Girish P. Joshi, MBBS, MD, FFARSCI,* Saravanan P. Ankichetty, MD, DA, MBA,† 
Tong J. Gan, MD, MHS, FRCA,‡  and Frances Chung, MBBS, FRCPC†

The suitability of ambulatory surgery for a patient with obstructive sleep apnea (OSA) remains 
controversial because of concerns of increased perioperative complications including postdis-
charge death. Therefore, a Society for Ambulatory Anesthesia task force on practice guidelines 
developed a consensus statement for the selection of patients with OSA scheduled for ambu-
latory surgery. A systematic review of the literature was conducted according to the Preferred 
Reporting Items for Systematic Reviews and  Meta- Analyses guidelines. Although the studies 
evaluating perioperative outcome in OSA patients undergoing ambulatory surgery are sparse 
and of limited quality, they do provide useful information that can guide clinical practice. 
Patients with a known diagnosis of OSA and optimized comorbid medical conditions can be 
considered for ambulatory surgery, if they are able to use a continuous positive airway pressure 
device in the postoperative period. Patients with a presumed diagnosis of OSA, based on screen-
ing tools such as the STOP–Bang questionnaire, and with optimized comorbid conditions, can be 
considered for ambulatory surgery, if postoperative pain can be managed predominantly with 
nonopioid analgesic techniques. On the other hand, OSA patients with nonoptimized comorbid 
medical conditions may not be good candidates for ambulatory surgery. What other guidelines 
are available on this topic? The American Society of Anesthesiologists (ASA) practice guidelines 
for management of surgical patients with OSA published in 2006. Why was this guideline devel-
oped? The ASA guidelines are outdated because several recent studies provide new information 
such as validated screening tools for clinical diagnosis of OSA and safety of ambulatory laparo-
scopic bariatric surgery in OSA patients. Therefore, an update on the selection of patients with 
OSA undergoing ambulatory surgery is warranted. How does this guideline differ from exist-
ing guidelines? Unlike the ASA guidelines, this consensus statement recommends the use of the 
STOP–Bang criteria for preoperative OSA screening and considers patients’ comorbid conditions 
in the patient selection process. Also, current literature does not support the ASA recommenda-
tions that upper abdominal procedures are not appropriate for ambulatory surgery. Why does 
this guideline differ from existing guidelines? This consensus statement differs from existing 
ASA guidelines because of the availability of new evidence. (Anesth Analg 2012;115:1060–8)
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Ø Published to provide guidance in: 
Ø Appropriate selection of OSA patients scheduled for 

ambulatory surgery, 
Ø With the aim of reducing perioperative complications.

Ø Written as an update to ASA OSA guidelines (2006) specific 
to ambulatory surgery patients based on new evidence 
(2012)

What did the SAMBA Consensus 
statement address?

Joshi GP, Anesth and Analg 2012; 115: 1060-8
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What did the SAMBA Consensus 
statement address?

The available new evidence addressed:
Ø Preoperative screening recommendation:

Stop-BANG Questionnaire for preoperative screening
• Most validated, reliable and practical.
• Score ≥ 3, the sensitivity is high, specificity is low 
• Score ≥ 6 can improve specificity

Ø Eligibility of OSA patients for ambulatory surgery as long as :
- Co-morbidities are optimized
- Pain is controlled with minimal amounts of opioids.
- Are willing and able to use their CPAP postoperatively

• Patients with known OSA with these criteria undergoing upper 
abdominal and laparoscopic surgeries are eligible for ambulatory 
surgery.

Joshi GP, Anesth and Analg 2012; 115: 1060-8
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What are the NEW guidelines?

2014 American Society of Anesthesiologists (ASA) updated guideline for 
perioperative management of the OSA pts 

2016 Society of Anesthesia and Sleep Medicine (SASM) guideline for 
Preoperative screening and assessment of the OSA patient 

2018 Society of Anesthesia and Sleep Medicine (SASM) Guideline for 
Intraoperative Management of the OSA pts

Other Societies:
2017 American Society of Metabolic and Bariatric Surgery (ASMBS) 

Guideline for Perioperative management of obstructive sleep 
apnea for bariatric surgery

5

ASA 2014 Update of Perioperative
Management Guideline for OSA Patient

Ø Patients should :
• Be screened for OSA – suggested various methods 
• Obtain a sleep study if positive screen  
• Once diagnosed, have prescribed tx (CPAP etc.) prior to surgery whenever 

possible
• Continue their PAP therapy postoperatively

Ø Severe OSA per screening should have further workup prior to proceeding 
with their surgery. 

Ø Concluded that literature is insufficient to offer guidance on which patients 
with OSA can be safely managed on an inpatient versus outpatient basis 
• Patients going for reconstructive airway surgery (i.e. UPPP, mandibular 

advancement) are NOT ambulatory surgery candidates.

Anesthesiology 2014; 120:268–86 

NEW!

Recommendations: 
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Goals:
Ø Appropriately identify patients with OSA
Ø Increase awareness of the increase in perioperative 

risks of OSA among providers
Ø Mitigate risk
Ø Improve outcomes

Chung F, Anesth Analg 2016;123:452–73 
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Obstructive sleep apnea (OSA) is a serious condition 
characterized by repeated episodes of complete 
or partial obstruction of the upper airway. These 

episodes are accompanied by varying degrees of arterial 
oxygen desaturation and sympathetic activation. They are 
usually terminated by brief cortical arousals or, occasionally, 

The purpose of the Society of Anesthesia and Sleep Medicine guideline on preoperative screening 
and assessment of adult patients with obstructive sleep apnea (OSA) is to present recommenda-
tions based on the available clinical evidence on the topic where possible. As very few well-performed 
randomized studies in this !eld of perioperative care are available, most of the recommendations 
were developed by experts in the !eld through consensus processes involving utilization of evidence 
grading to indicate the level of evidence upon which recommendations were based. This guideline 
may not be appropriate for all clinical situations and all patients. The decision whether to follow 
these recommendations must be made by a responsible physician on an individual basis. Protocols 
should be developed by individual institutions taking into account the patients’ conditions, extent of 
interventions and available resources. This practice guideline is not intended to de!ne standards of 
care or represent absolute requirements for patient care. The adherence to these guidelines cannot 
in any way guarantee successful outcomes and is rather meant to help individuals and institutions 
formulate plans to better deal with the challenges posed by perioperative patients with OSA. These 
recommendations re"ect the current state of knowledge and its interpretation by a group of experts 
in the !eld at the time of publication. While these guidelines will be periodically updated, new 
information that becomes available between updates should be taken into account. Deviations in 
practice from guidelines may be justi!able and such deviations should not be interpreted as a basis 
for claims of negligence.  (Anesth Analg 2016;123:452–73)
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SASM Guideline for Preoperative Screening 
and Assessment for Patients with OSA - 2016

Ø Patients with OSA should be considered to be at increased risk for 
perioperative complications 

Ø OSA screening be part of standard preanesthetic evaluation 

Ø Screening tools help to risk stratify patients with suspected OSA 
Divided into 3 groups for risk stratification
1. Diagnosed OSA, treated
2. Diagnosed OSA, partially treated or untreated
3. Suspected OSA  

Ø Unlike ASA, recommends against cancelling or delaying surgery for 
patients that screen positive for severe OSA to have further testing 
and treatment with CPAP etc. 
• Exception being morbidly obese pts undergoing bariatric surgery, 

tonsillectomy and obstetric patients with high-risk pregnancies

Chung F, Anesth Analg 2016;123:452–73 

Recommendations: 

NEW!
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SASM Guideline for Preoperative Screening 
and Assessment for Patients with OSA -
2016

ØPatients With a Diagnosis of OSA Should Be Considered to Be 
at Increased Risk for Perioperative Complications 
Level of Evidence: Moderate. Grade of Recommendation: Strong for)

• Cardiopulmonary adverse events increased by 2- to 3-fold 

Chung F, Anesth Analg 2016;123:452–73 

Patients with OSA vs no OSA had increased:
• Pulmonary complications in 11 of 17 studies reviewed
• Oxygen desaturation events 8 of 14 studies
• Difficult intubation 4 of the 6 studies 
• Cardiac complications  2 of 11 studies 
• Atrial fibrillation 5 of 6 studies reviewed
• Composite outcome of various complications 9 of the 11 studies

9

SASM Guideline for Preoperative Screening 
and Assessment for Patients with OSA - 2016

Chung F, Anesth Analg 2016;123:452–73 

Diagnosed OSA, 
treated

Diagnosed OSA, partially treated 
or untreated

Suspected OSA

Aware of Increased postoperative morbidity

Obtain results of sleep study and PAP setting before surgery
Facility to consider PAP equipment in facility or pt brings own device
Pt should continue to wear PAP device while in hospital; pre and postop

Additional evaluation if pt has uncontrolled systemic conditions 
or ventilation or gas exchange prob. such as: hypoventilation 
syndromes, severe pulm htn, and resting hypoxemia in the 
absence of other cardiopulm ds
Pts with optimized comorbid 
conditions may proceed to 
surgery, provided strategies for 
mitigation of postoperative 
complications are implemented. 

Pts advised to notify their 
primary medical provider that 
they have a high probability 
of OSA, allowing for 
appropriate referral for 
further evaluation 

Best Preoperative Practices for Surgical Patients with OSA 
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Goals:
1. Evaluate considerations of difficult airway management 

in OSA patients
2. Assess impact of anesthetic drugs/agents on patients 

with OSA
3. Evaluate best anesthetic techniques in this patient 

population

Memtsoudis SG Anesth Analg 2018;127:967–87
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The purpose of the Society of Anesthesia and Sleep 
Medicine (SASM) Guideline on Intraoperative 
Management of Adult Patients With Obstructive 

Sleep Apnea (OSA) is to present recommendations based 
on the available scienti!c evidence. In light of a paucity 
of well-designed, high-quality studies in this periopera-
tive !eld, a large part of the present recommendations was 
developed by experts in the !eld taking into account pub-
lished evidence in the literature and utilizing consensus 
processes, including the grading of the level of evidence. 

At times, when speci!c information on patients with OSA 
was not available in the literature, evidence in highly cor-
related patient populations, speci!cally those with obesity, 
was considered if appropriate. When this was the case, it is 
explicitly stated in various parts of this document.

The guideline presented may not be suitable for all clinical 
settings and patients. Thus, its consideration requires an assess-
ment of appropriateness by clinicians on an individualized basis. 
Among many factors, the existence of institutional protocols, 
individual patient-related conditions, the invasiveness of an 

The purpose of the Society of Anesthesia and Sleep Medicine Guideline on Intraoperative 
Management of Adult Patients With Obstructive Sleep Apnea (OSA) is to present recommenda-
tions based on current scienti!c evidence. This guideline seeks to address questions regarding 
the intraoperative care of patients with OSA, including airway management, anesthetic drug and 
agent effects, and choice of anesthesia type. Given the paucity of high-quality studies with regard 
to study design and execution in this perioperative !eld, recommendations were to a large part 
developed by subject-matter experts through consensus processes, taking into account the cur-
rent scienti!c knowledge base and quality of evidence. This guideline may not be suitable for 
all clinical settings and patients and is not intended to de!ne standards of care or absolute 
requirements for patient care; thus, assessment of appropriateness should be made on an 
individualized basis. Adherence to this guideline cannot guarantee successful outcomes, but 
recommendations should rather aid health care professionals and institutions to formulate plans 
and develop protocols for the improvement of the perioperative care of patients with OSA, con-
sidering patient-related factors, interventions, and resource availability. Given the groundwork of 
a comprehensive systematic literature review, these recommendations re"ect the current state 
of knowledge and its interpretation by a group of experts at the time of publication. While peri-
odic reevaluations of literature are needed, novel scienti!c evidence between updates should be 
taken into account. Deviations in practice from the guideline may be justi!able and should not be 
interpreted as a basis for claims of negligence.  (Anesth Analg 2018;127:967–87)
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SASM Intraoperative Recommendations for 
Management of OSA patients

• Known or suspected OSA should be considered an independent risk 
factor for:
- difficult intubation 
- difficult mask ventilation 
- or a combination of both

Adequate difficult airway management precautions should be taken.  

• There is no association found between OSA and failed supraglottic 
devices

Recommendation: 
Ø Airway Management in OSA Patients

Memtsoudis SG Anesth Analg 2018;127:967–87
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SASM Intraoperative Recommendations for 
Management of OSA patients 
Recommendations: Impact of Anesthetic Agents/Drugs

NMBs

Opioids

α–2 agonists

Ketamine

Propofol

Benzos

Neuromuscular blocking agents (NMBs) increase the risk of 
pulmonary complications due to residual neuromuscular 
blockade. Current evidence does not indicate significant 
outcome differences regarding different types of reversal agents 

Opioids, Propofol and Benzodiazepines increase the risk of 
respiratory complications in patients with OSA

Ketamine better preserves airway tone and ventilation

α-2 agonists ( dexmedetomidine and clonidine) Lack of evidence 
to make a recommendation

Limited data exists when comparing recovery after inhaled 
agents versus Propofol specifically in pts with OSA. In obese 
patients, inhaled agents may confer benefit, desflurane being 
superior Inhaled agents 

Memtsoudis SG Anesth Analg 2018;127:967–87
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SASM Intraoperative Recommendations for 
Management of OSA patients

• Evidence, although limited in OSA patients, indicates higher risk of 
complications with general anesthesia compared to regional 
anesthesia.
• Regional anesthesia may confer advantages such as;
- avoidance of upper airway effects and neuromuscular blockade, 
- effective pain management, 
- reduced opioid consumption, 
- and efficient suppression of the systemic stress response. 

These features may be of benefit to patients with OSA.
•Whenever feasible, regional anesthetic is preferable over general 

anesthesia

Recommendation: 
Best Anesthetic Techniques in OSA  Patients

Memtsoudis SG Anesth Analg 2018;127:967–87
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What is New?
Regarding Opioids and OSA

ØOSA patients are at risk of Opioid Induced Respiratory Depression 
(OIRD)

ØIn the closed claims analysis from 2015, OSA was present in 45% 
of patients with OIRD (1)

ØIn another study, OSA was present in 38% of the patients with 
OIRD and 50% of patients who died as a result of OIRD had OSA (2)

ØRecent systematic review of case reports of the death, or near-
death, OSA patients had received a morphine equivalent dose of 
less than 10 mg per day (3)

ØIt is essential to minimize the use of opioids in OSA patients (4,5)
1.    Lee LA, Anesthesiology 2015; 122:659 – 665.
2.    Ramachandran SK, J Clin Anesth 2011; 23:207 – 213.
3.    SubramaniY, Br J Anaesth 2017; 119:885–899.
4. Nagappa M, Best Pract Res Clin Anaesthesiol 2017; 31:469 –485.
5. Cozowicz C, Anesth Analg 2018; 127:988–1001 
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What is NEW?

•With increasing need to decrease healthcare spending 
certain inpatient surgeries are now performed as 
outpatient surgeries;
- Bariatric surgery
- Ambulatory total joint replacement (70% eligible) 1
- Laparoscopic colorectal surgery
- Laparoscopic hysterectomy (58% of pts) 2
- Laparoscopic prostatectomy 3
- Ambulatory oncologic surgery 4

Coming to an Ambulatory Surgery Center Near You !

1.   Kingery MT, The J Arthroplasty, 2018  33;8-9
2.   MacKaoul P, JSLS, 2019 Jan–Mar Vol:23 Issue:1 ;1-8 

3.   Berger AK, J Endourol, 2016 May;30 Suppl 1:S52-6.
4.   Szeto B, Anesth Analg, April 2019 EPUB ahead of print
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What is NEW?
Ambulatory Bariatric Surgery

*  De Raaff CAL, Surg Obes Relat Dis 2017;13:1095–1109 

American Society of Metabolic and 
Bariatric Surgery (MBS) Consensus 
Guideline for Bariatric surgery pts with 
OSA in 2017*

Per SASM Preop guideline in 2016 

Recommendations: Recommendations for Bariatric surgery:
The prevalence of OSA In bariatric surgery:  
35% and 94%

Prevalence of OSA in the bariatric population 
is 50-70%

Periop. complications are more frequent in 
OSA pts

Preop identification of OSA patients going for 
bariatric surgery is useful

Venous HCO3 should be part of the routine 
screening tool for coexistence of OHS -
incidence 10-20 % in obese pts

Stop-BANG has been validated for the obese 
and morbidly obese population.

Perioperative usage of CPAP is 
recommended in patients with a 
preoperative AHI > 15/hr (mod-severe 
OSA)

Stop BANG = 4 can be used as a cutoff.  Pts 
with Stop-BANG > 4 not eligible for 
ambulatory surgery.

Absence of a suitable home caregiver is an 
absolute contraindication to outpatient 
surgery in morbidly obese OSA patients

Stop-BANG score >5 + HCO3 > 28 has a high 
prediction of obesity hypoventilation 
syndrome

17

What is New?
Coming to an Ambulatory Surgery Center Near You!

The safety and success of ambulatory TJAs performed in carefully
selected low-risk patients has been demonstrated, but the pro-
portion of all arthroplasty patients who would be eligible for sur-
gery at a free-standing ASC remains unclear. The purpose of this
study is to investigate the percentage of all patients undergoing TJA
at a high-volume academic medical center that would be eligible to
have the procedure performed at a free-standing ASC, as well as the
distribution of comorbidities that would prevent arthroplasty pa-
tients from being ASC-eligible.

Materials and Methods

To assess the percentage of patients undergoing primary TJA
that would be eligible to have the procedure performed in an ASC,
we reviewed the charts of 3444 consecutive patients who under-
went primary TJA at a single high-volume academic medical center
from June 2015 to May 2016. Each chart was reviewed for patient
demographics, specific procedure performed, and medical history.
Our medical center also owns a free-standing orthopedic ASC
which performs 6000 cases per year. The eligibility of each TJA to
have their surgery at our ASC was determined based on American
Society of Anesthesiologists (ASA) physical status, a set of evidence-
based exclusion factors, and the severity of other comorbidities.

A patient was deemed ineligible for ASC if one or more of the
following exclusion criteria were met: ASA class 4, age <13 years,
body mass index (BMI) >40 kg/m2, history of difficult airway, un-
treated obstructive sleep apnea (OSA), history of myocardial
infarction (MI), coronary artery disease with history of percuta-
neous coronary intervention (PCI) or coronary artery bypass graft,
deep vein thrombosis or pulmonary embolismwithin the past year,
current pregnancy, or infection requiring contact precautions.
Other comorbidities that increase the risk of complications were
also taken into consideration, but did not necessarily exclude pa-
tients from ASC eligibility. Such comorbidities included coronary
artery disease without history of MI or PCI, pulmonary disease,
diabetes, hypertension, peripheral vascular disease, cerebrovascu-
lar accident, transient ischemic attack, hypercoagulability, and
current infection not requiring contact precautions.

Patients assigned ASA class 1 or 2 who did not meet any of the
exclusion criteria were eligible for ASC, regardless of any other
comorbidities. ASA class 3 patients who did not meet any of the
exclusion criteria and did not have any of the comorbidities listed
above were deemed eligible for ASC. ASA class 3 patients who did
not meet any of the exclusion criteria but had one or more of the
comorbidities listed above were assigned eligibility based on the
severity of their systemic disease. ASA class 3 patients with mild or
well-controlled systemic disease were deemed eligible, whereas
those with poorly-controlled systemic disease were deemed ineli-
gible. As stated above, ASA class 4 patients were deemed ineligible.

After eligibility was assigned to each patient, we analyzed the
demographic differences between the ASC-eligible and ASC-
ineligible groups, the percentage of eligible patients within each
ASA class, and the most common reasons for ineligibility.

Results

A total of 3444 consecutive patients underwent primary TJA in
our hospital system between June 2015 and May 2016. Females
accounted for 63.04% of all patients. Average BMI of all patients was
30.93 kg/m2 and average age was 64.19 years. 3.34% of patients
were classified as ASA class 1, 59.06% as ASA class 2, 34.45% as ASA
class 3, and 2.15% as ASA class 4.

Overall, 70.03% of these patients were deemed eligible for TJA at
our ASC (see Table 1). Average BMI of eligible patients was 28.95 vs
35.53 kg/m2 for ineligible patients. Average age of eligible patients

was 63.59 vs 65.58 for ineligible patients. 99.13% of ASA class 1
patients were eligible, 91.54% of ASA class 2 patients were eligible,
and 35.71% of ASA class 3 patients were eligible. As stated above,
ASA class 4 patients were automatically deemed ineligible for ASC.
The average ASA class for eligible patients was 2.13.

Of the ASA class 3 patients, 8.3% met none of the exclusion
criteria and had no other comorbidities, and were therefore eligible
for ASC. An additional 40.6% of ASA class 3 patients met one ormore
of the exclusion criteria and were deemed ineligible for ASC. Of the
51.1% of ASA class 3 patients who met no exclusion criteria but had
comorbidities, 46.3% (23.7% of all ASA class 3 patients) were
deemed ineligible based on the severity of their disease. Therefore,
27.44% of all ASA class 3 patients had one or more other comor-
bidities, but had no disqualifying comorbidities, and thus were
deemed eligible for surgery in our ASC.

Of the patients deemed ineligible due to meeting one or more of
the exclusion criteria, 32.66% had BMI >40 kg/m2, 25.19% had un-
treated OSA, 14.83% had a history of PCI, 10.08% had a history of MI,
2.81% had a recent deep vein thrombosis or pulmonary embolism,
and 1.94% had a history difficult airway. 7.17% of all ASC-ineligible
patients were ruled ineligible based on classification as ASA class
4. 28.00% of ineligible patients met no exclusion criteria, but were
deemed ineligible based on severity of other comorbidities
(see Fig. 1).

Discussion

A total of 2421 (70.3%) of the 3444 patients who underwent
primary TJA in our hospital system during the 12-month evaluation

Table 1
Demographics and SDD ASC Eligibility of Patients Undergoing Primary Total Joint
Arthroplasty From June 2015 to May 2016.

Full Dataset ASC Eligible ASC Ineligible

Total patients 3444 2412 70.03% 1032 29.97%
Male 1273 36.96% 818 64.26% 455 35.74%
Female 2171 63.04% 1594 73.42% 577 26.58%
Mean age, y 64.19 63.59 65.58
Mean BMI, kg/m2 30.93 28.95 35.53
ASA 1 115 3.34% 114 99.13% 1 0.87%
ASA 2 2034 59.06% 1862 91.54% 172 8.46%
ASA 3 1221 35.45% 436 35.71% 785 64.29%
ASA 4 74 2.15% 0 0.00% 74 100.00%

ASA, American Society of Anesthesiologists; ASC, ambulatory surgery center; BMI,
body mass index; SDD, same day discharge.
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Fig. 1. Frequency of factors leading to SDD ASC ineligibility. DVT, deep vein thrombosis;
MI, myocardial infarction; OSA, obstructive sleep apnea; PCI, percutaneous coronary
intervention; PE, pulmonary embolism; SDD, same day discharge.
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a b s t r a c t

Background: The frequency of total joint arthroplasties (TJAs) performed in ambulatory surgery centers
(ASCs) is increasing. However, not all TJA patients are healthy enough to safely undergo these procedures
in an ambulatory setting. We examined the percentage of arthroplasty patients who would be eligible to
have the procedure performed in a free-standing ASC and the distribution of comorbidities making
patients ASC-ineligible.
Methods: We reviewed the charts of 3444 patients undergoing TJA and assigned ASC eligibility based on
American Society of Anesthesiologists (ASA) status, a set of exclusion criteria, and any existing
comorbidities.
Results: Overall, 70.03% of all patients undergoing TJA were eligible for ASC. Of the ASA class 3 patients
who did not meet any exclusion criteria but had systemic disease (51.11% of all ASA class 3 patients),
53.69% were deemed ASC-eligible because of sufficiently low severity of comorbidities. The most
frequent reasons for ineligibility were body mass index >40 kg/m2 (32.66% of ineligible patients),
severity of comorbidities (28.00%), and untreated obstructive sleep apnea (25.19%).
Conclusion: A large proportion of TJA patients were found to be eligible for surgery in an ASC, including
over one-third of ASA class 3 patients. ASC performed TJA provides an opportunity for increased patient
satisfaction and decreased costs, selecting the right candidates for the ambulatory setting is critical to
maintain patient safety and avoid postoperative complications.

© 2017 Elsevier Inc. All rights reserved.

Health care delivery and reimbursement is evolving from a fee-
for-service model to a value-based model that emphasizes the
optimization of patient outcomes while decreasing costs [1]. An
increasingly common strategy for improving the value of the care
delivery system involves performing surgery at free-standing
ambulatory surgery centers (ASCs), which have been shown to
allow for increased operative efficiency, improved patient out-
comes, enhanced patient experience, and lower costs [2e9]. Awide
range of orthopedic procedures that were previously performed
only in the inpatient hospital setting or hospital-based outpatient

surgery setting are now frequently performed at ASCs [10,11].
Similarly, total joint arthroplasties (TJAs), which once required a
multiple-day hospital stay, are now being performed as an outpa-
tient procedure for appropriately low-risk patients. Improvements
in surgical techniques, refined perioperative anesthesia, and rapid
initiation of rehabilitation programs have made it possible to
perform ambulatory TJAs without increasing the frequency of
readmission or postdischarge complications [12e15]. However,
although ambulatory TJAs are now commonly performed in hos-
pital settings, there have been relatively few reports of TJAs being
performed at free-standing ASCs [16,17].

Given the safety of ambulatory TJAs in selected patients, the use
of ASCs for arthroplasties will likely become more common.
Although ASCs provide benefits for both patients and providers,
ensuring that the right patients are selected for this surgical setting
is critical to minimize the risks inherent to surgical procedures,
maintain patient safety, and drive down the costs associated with
complications and avoidable postoperative hospital admissions.
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increasingly common strategy for improving the value of the care
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for Ambulatory Surgery

Percentage 
of Patients

BMI 32.7 %
Severity of comorbidities 28.0 %
Untreated OSA 25.2 %
Hx of PCI 14.8 %
Hx of MI 10.1 %
ASA Class IV 7.2 %
Recent DVT or PE 2.8 %
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KEY POINTS
• Question: What is the association between obstructive sleep apnea (OSA) status and short-

term outcomes as well as safety for patients undergoing ambulatory surgery in light of current 
national OSA guidelines?

• Findings: No significant association was found between the risk of OSA and length of stay, 
urgent care visits, readmissions, or risk of transfer for a variety of ambulatory surgery cancer 
procedures in a freestanding ambulatory surgery facility.

• Meaning: Patients with OSA can safely undergo outpatient and advanced ambulatory oncology 
surgery without increased health care burden or increasing adverse postoperative outcomes 
in a protocolized perioperative management environment.

BACKGROUND: Patients with obstructive sleep apnea (OSA) may be at increased risk for serious 
perioperative complications. The suitability of ambulatory surgery for patients with OSA remains 
controversial, and several national guidelines call for more evidence that assesses clinically sig-
ni"cant outcomes. In this study, we investigate the association between OSA status (STOP-BANG 
risk, or previously diagnosed) and short-term outcomes and safety for patients undergoing cancer 
surgery at a freestanding ambulatory surgery facility.
METHODS: We conducted a retrospective analysis of all patients having surgery at the Josie 
Robertson Surgery Center, a freestanding ambulatory surgery facility of the Memorial Sloan Kettering 
Cancer Center. Surgeries included more complex ambulatory extended recovery procedures for 
which patients typically stay overnight, such as mastectomy, thyroidectomy, and minimally invasive 
hysterectomy, prostatectomy, and nephrectomy, as well as typical outpatient surgeries. Both univari-
ate and multivariable analyses were used to assess the association between OSA risk and transfer 
to the main hospital, urgent care center visit, and hospital readmission within 30 days postopera-
tively (primary outcomes) and length of stay and discharge time (secondary outcomes). Multivariable 
models were adjusted for age, American Society of Anesthesiologists score, robotic surgery, and 
type of anesthesia (general or monitored anesthesia care) and also adjusted for surgery start time 
for length of stay and discharge time outcomes. χ2 tests were used to assess the association 
between OSA risk and respiratory events and device use.
RESULTS: Of the 5721 patients included in the analysis, 526 (9.2%) were diagnosed or at 
moderate or high risk for OSA. We found no evidence of a difference in length of stay when 
comparing high-risk or diagnosed patients with OSA to low- or moderate-risk patients whether 
they underwent outpatient (P = .2) or ambulatory extended recovery procedures (P = .3). Though 
a greater frequency of postoperative respiratory events were reported in high-risk or diagnosed 
patients with OSA compared to moderate risk (P = .004), the rate of hospital transfer was not 
signi"cantly different between the groups (risk difference, 0.78%; 95% CI, –0.43% to 2%; P = 
.2). On multivariable analysis, there was no evidence of increased rate of urgent care center vis-
its (adjusted risk difference, 1.4%; 95% CI, –0.68% to 3.4%; P = .15) or readmissions within 30 
days (adjusted risk difference, 1.2%; 95% CI, –0.40% to 2.8%; P = .077) when comparing high-
risk or diagnosed OSA to low- or moderate-risk patients. Based on the upper bounds of the CIs, 
a clinically relevant increase in transfers, readmissions, and urgent care center visits is unlikely.
CONCLUSIONS: Our results contribute to the body of evidence supporting that patients with 
moderate-risk, high-risk, or diagnosed OSA can safely undergo outpatient and advanced ambu-
latory oncology surgery without increased health care burden of extended stay or hospital 
admission and avoiding adverse postoperative outcomes. Our results support the adoption of 
several national OSA guidelines focusing on preoperative identi"cation of patients with OSA and 
clinical pathways for perioperative management and postoperative monitoring.  (Anesth Analg 
XXX;XXX:00–00)
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• Findings: No significant association was found between 
the risk of OSA and length of stay, urgent care visits, 
readmissions, or risk of transfer for a variety of 
ambulatory surgery cancer procedures in a freestanding 
ambulatory surgery facility. 
• Meaning: Patients with OSA can safely undergo 

outpatient and advanced ambulatory oncology surgery 
without increased health care burden or increasing 
adverse postoperative outcomes in a protocolized 
perioperative management environment. 

Surgeries Included:
Ø Mastectomy 
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• With or w/o immediate 
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Ø Thyroidectomy and 

Parotidectomy
Ø Minimally invasive
• Hysterectomy
• Prostatectomy 
• Nephrectomy 

Anesth Analg
April, 2019 
Epub ahead of print

19

What is New?
Identification of Four Phenotypes of OSA Patients 

anatomically long upper airway, particularly in men, and inferior
location of the hyoid bone are common in people with OSA
[23,40,42]. Finally, the viscoelastic properties of the pharyngeal
airway may also influence its shape and size. While this has been
minimally studied, recent investigations indicate that the stiffness
of the tongue is lower in people with OSA [43].

In summary, these studies provide insight into the anatomical
predisposition for OSA and how the upper airway may become
narrow or susceptible to closure during sleep. However, assessment
of the upper airway, a dynamic structure, using static measures
during wakefulness is not without its challenges and limitations

when attempting to make inferences with the sleep-dependent
problems that occur with OSA. Thus, approaches have been
developed to estimate functional anatomical impairment of the
upper airway during sleep as described below.

Upper airway collapsibility during sleep

The current gold standard to quantify the functional anatomical
impairment of the upper airway during sleep is via the passive
critical closing pressure (Pcrit) technique. This technique takes
advantage of the reductions in upper-airway dilator muscle activity

Repetitive upper airway obstruction during sleep 
(obstructive sleep apnoea)

Impaired anatomy (narrow/collapsible upper airway) 
(100% but variable magnitude)  

Ineffective upper-airway 
dilator muscles (36%)

Low respiratory arousal 
threshold (37%)

Unstable ventilatory control 
(high loop gain) (36%)

Fig. 1. Schematic of the four key phenotypes that cause obstructive sleep apnoea. All obstructive sleep apnoea patients have some degree of impairment in upper airway anatomy
(black box). However, this phenotype varies widely between patients. Approximately 19% have similar impairment in upper airway collapsibility to many people who do not have
obstructive sleep apnoea. There are also at least three other non-anatomical phenotypes that contribute to obstructive sleep apnoea pathogenesis which collectively are present in
almost 70% of obstructive sleep apnoea patients (% estimates are derived from Eckert and colleagues, 2013 [19]).

Fig. 2. Sagittal magnetic resonance images from a 33 year old, non-obese (body mass index ¼ 24 kg/m2), male without obstructive sleep apnoea (Healthy Individual) and a 33 year
old male (body mass index ¼ 28 kg/m2) with obstructive sleep apnoea of moderate severity (apnoea/hypopnoea index ¼ 17 events/h sleep). Note the decreased pharyngeal size in
the person with obstructive sleep apnoea and the potential contributing factors (e.g., retrognathia, large tongue volume, differences in genioglossus muscle fibre angulation and
increased pharyngeal length).

D.J. Eckert / Sleep Medicine Reviews 37 (2018) 45e59 47
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What is New?
At present, the gold standard for the diagnosis of OSA is over-

night in-laboratory polysomnography (PSG). Despite the multiple
physiological signals that are routinely collected during PSG testing,
most of the data is ignored. The focus remains on the AHI to inform
treatment decisions. However, there is the potential to use the in-
formation that is already collected during PSGs to gain insight into
the different types of OSA according to a phenotypic approach.

Three studies have recently made progress in this area. For
example, it is now possible to estimate with high sensitivity (80%)
and specificity (88%), which OSA patients have a low respiratory
arousal threshold using just three parameters collected during a
PSG (AHI, nadir oxygen saturation, and the proportion of hypo-
pnoeas versus apnoeas) [85]. It is also now possible to estimate loop
gain and upper airway collapsibility from PSG data [81,109]. While

Fig. 10. A flow diagram of the Pcrit, Arousal Threshold, Loop gain and Muscle responsiveness (PALM) scale categorisation concepts and potential treatment decision tree. Percent
estimates are derived from Eckert et al., 2013 [19]. Refer to the text and Tables 1 and 2 for further detail. CPAP ¼ continuous positive airway pressure therapy, HNS ¼ hypoglossal
nerve stimulation, MAS ¼ mandibular advancement splint, UA ¼ upper airway.

Fig. 11. Schematic of the four key phenotypes that cause obstructive sleep apnoea and potential non-continuous positive airway pressure targeted therapies. Refer to the text and
Tables 1 and 2 for further detail. HNS ¼ hypoglossal nerve stimulation, MAS ¼ mandibular advancement splint, UA ¼ upper airway.

D.J. Eckert / Sleep Medicine Reviews 37 (2018) 45e5956
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What the Future Holds?
Devices for OSA Detection

AI Uses Apple Watch to Detect Sleep Apnea & Hypertension
by Kimberly Houston | November 29, 2017 |
The study from health startup Cardiogram and UCSF suggests that 
wearables like Fitbit and Apple Watch were able to accurately detect and 
monitor hypertension and sleep apnea.

Health Tech Insider
Other Emerging Technologies 
ApneaApp- detects sleep apnea by 
sonar technology

ResApp- Sound based algorithm
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Meltem Yilmaz, MD
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What the Future Holds?  

• Development of better screening tools for OSA
• Practical tests for identification of OSA phenotypes 
• Improved anesthetic agents with less effects on the 

airway and sleep cycle
• Targeted treatment for each of the phenotypes to 

improve patient modalities for OSA
• Better risk assessment tools that predict postoperative 

outcomes/complications in OSA pts

Areas in Need of Research & Development:
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https://healthtechinsider.com/author/khouston/
https://cardiogr.am/

