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Objectives:
After	participating	in	this	session,	the	audience	will:

• Understand	the	complex	interplay	of	patient	selection	
with	facility	limitations,	surgery	type	and	anesthetic	
choices

• Describe	patient	characteristics	that	may	increase	risks	of	
surgery	at	an	Ambulatory	Surgical	Center	(ASC)

• Discuss	specific	processes	that	can	help	guide	patient	
selection	



Growth	in	Outpatient	Surgical	Centers

• Outpatient	surgeries	increased	300%	
between	1992	and	2006

• Most	widely	practiced	anesthesia	
subspecialty	in	the	US

• >	70%	of	all	anesthetics	administered

Cullen	2009,	cdc.gov



What	Has	Changed?
• Improvements	in	Surgical	Techniques
• Improvement	and	growth	of	Facilities
• Improvements	in	Anesthetic	Techniques
– Pharmacologic,	pain	management

• Outcomes	data of	safety	in	patients	with	comorbidities	
• Patient	Preferences

• Financial	Incentives



How	do	we	Create	a	Successful	
Ambulatory	Surgical	Center	(ASC)?
• Safe,	Quality	Care
• Efficiency
• Cost	of	Care	



Outcome	Measures	at	ASCs
• Morbidity

• Mortality

• Unplanned	hospital	admission

• Readmissions

• Same	day	cancellations

• Case	Delays	

• PACU	length	of	stay

• Patient	reported	outcomes

• Post-operative	Nausea	and	Vomiting	(PONV)

• Pain

• Efficiency



Mortality
• The	30	day	mortality	rate	of	patients	
undergoing	surgery	at	ASCs	may	be	less	
than	that	in	the	general	population….

1/22,000

1/49,000

1/57,000

1/128,000

Vila	2003,	Keyes	2004,	Keyes	2008,	Majholm	2012,	Warner	1993



Mortality	in	Outpatient	Surgery
• 38,598	ambulatory	patients	followed	for	30	days	
after	surgery

• 2	deaths	from	myocardial	infarctions	(>1	week	
after	surgery)

• 2	deaths	from	MVCs
• Non-accidental	mortality	rate	was	1:22,545
• Epidemiological	data	indicates	that	this	incidence	
is	lower	than	that	expected	in	the	general	

population.

Warner	1993



Mortality	in	Outpatient	Surgery
• European	multicenter	study	57,709	
procedures	(including	ASA	III	patients)	
undergoing	“Day	Surgery”	
• Followed	30	days
• 24	deaths
• All	deaths	>7	days	post-operative
• 3	likely	related	to	surgery	and	2	possibly	
related	to	surgery
• Expected	30	day	mortality	in	matched	
population	is	40;	in	study	24	

Majholm	2012



Outcome	Measures	at	ASCs
• Mortality

• Morbidity

• Unplanned	hospital	admission

• Readmissions

• Cancellations

• Case	Delays	

• Post-operative	Nausea	and	Vomiting	(PONV)

• Pain

• PACU	length	of	stay

• Patient	reported	outcomes	- Satisfaction

• Efficiency



Morbidity	in	ASCs

• Most	studies	look	at	all	cause	morbidity	
including:

• Intra-operative	events
• Post-operative	events
– Pneumonia

– Myocardial	Infarction

– Surgical	Site	infection

– Pulmonary	Embolism



Outcome	Measures	at	ASCs
• Mortality

• Morbidity		

• Unplanned	hospital	admission

• Readmissions

• Cancellations

• Case	Delays	

• Post-operative	Nausea	and	Vomiting	(PONV)

• Pain

• PACU	length	of	stay

• Patient	reported	outcomes	- Satisfaction

• Efficiency



Ambulatory	Surgery	:
Who	Should?	Who	Shouldn’t?



History of Ambulatory Surgical Centers
• 1970	first	ASC	in	Pheonix	Arizona	– Drs.	
Reed	and	Ford-Anesthesiologists

Five	physicians	perform	five	procedures	on	

opening	day	(4	required	GA)

http://www.ascassociation.org/home



– Patient	selection
– Surgical	selection
– Anesthetic	type	options
– Facility	limitations



Facility	Considerations
• Equipment:		airway	(video	laryngoscopes,	jet	
ventilation,	bronchoscopes)

• Staff	availability	and	training
• Size	of	facility	(number	of	recovery	room	beds)
• Location	to	hospital
• Blood	bank
• Labs
• Surgical	Pathology
• Pacemaker/Defibrillator	concerns
• X-Ray



The	Facility:	UVA’s	Outpatient	
Surgical	Center	(OPSC)







Difficult	Airway	Cart



Surgical	Considerations	

• Type	of	Surgery
• Blood	Loss	>	500	cc	in	adult
• Invasive	monitoring	needs
• Length	of	planned	procedure	>	6	hours	(>3	hours)	
(>2	hours)

• Post-op	pain	concerns
• Most	common	reason	for	unplanned	admissions	are	
surgical:			38-79%

Junger 2001



Unplanned	Admission
• Incidence of unanticipated admission following ambulatory 

surgery 0.64-6%

Whippey	2013,	Schnaeder 2006



Anesthesia	Considerations

MAC
Regional

General



Anesthetic	Considerations
Unplanned	Admissions

Whippey	2013



Anesthesia	Considerations
Unplanned	Admissions

Fleischer	2002



Weighing	all	of	these	factors

• Patient	Comorbidities	and	Concerns
– Medical/Social

• Type	of	Surgery
– High	risk/Intermediate	risk/Low	risk

• Type	of	Anesthesia
– General	anesthetic/Regional	

anesthetic/MAC/Bier	Block/Local	Only

• Facility	Resources
– Equipment/Staff/Distance	to	Hospital



This	is	What	We	are	Working	
With	at	the	University	of	

Virginia’s	Outpatient	Surgical	
Center	(OPSC)



A	Sampling	of	our	Patients….

•Email	received	8/29
•DOS	8/31
•Patient	is	scheduled	for	urologic	procedure	
under	General	anesthesia	and	is	on	
continuous	O2 (4	Liters)	
•COVID	test	from	8/24	is	positive		
•The	Skilled	Nursing	Facility	is	repeating	
test	prior	to	surgery



• 50	year-old	with	Hypertrophic	
Cardiomyopathy	(HCM)	for	knee	
meniscectomy
-ICD	for	Ventricular	Tachycardia
-On	B-Blocker	and	Ca	Channel	blocker
-Preserved	Ejection	Fraction	



•Phone	call	nurse	discovered	during	pre-
operative	phone	call	that	patient	is	
coming	alone	via	medical	transport	
•He	lives	with	his	grandparents	and	they	
cannot	transport	him	to	or	from	surgery
•Patient	requires	General	Anesthesia	for	
hernia	surgery



•17	year-old	male	for	shoulder	
arthroscopy
•Patient	with	history	of	Pierre-Robin	
syndrome
•Underwent	mandibular	distraction	as	a	
child
•Father	with	Malignant	Hyperthermia



•59	year-old	female	with	morbid	
obesity,	BMI	67
•IDDM	
•OSA	Non-compliant	
•HTN	
•Asthma
•Claustrophobia

BUT,	CATARACT	SURGERY



BUT….
• Seen	<	2	weeks	in	ED	for	light-headedness

-Tracheal	deviation
-CT	=	large	multi-nodular	goiter	5	x	4.5	x	9
-Mass	effect	on	cervical	and	thoracic																						
trachea
-Luminal	narrowing	as	narrow	as	3	mm
-Sent	home	for	ENT	evaluation



WHAT	TO	DO….???



Sicker	Patients

ASA	1 ASA	2 ASA	3 ASA	4
21.5% 60.5% 17.4% 0.4%

2016

2020

https://www.minnpost.com/second-
opinion/2015/10/hospital-practices-withhold-food-and-

interrupt-sleep-make-patients-sicker-sur/



Aging	Patient

8 and Under 1137 9.7%

9-18 1063 9.0%

19-65 6586 55.9%

Over 65 2958 25.1%

Over 90 38 0.3%

Number Percentage



Patient	Factors	that	
Influence	Best	

Location	for	Surgery



Patient	Safety	=	Patient	
Optimization/Selection

• “Most	ASC	tragedies	occur	not	from	error,	
but	from	faulty	patient	selection”

OR	Manager.	Ambulatory	Surgery	Centers.	2013.		



Patient	Safety	=	Patient	Selection	/	
Optimization

Age

Comorbidities

Cardiac	Disease
Respiratory	Disease
Diabetes
Cardiac	Implanted	Electronic	Device
Dialysis-dependent
MH
Obstructive	Sleep	Apnea

Social	Concerns



Patient	Selection:	Morbidity	and	
Mortality

• 244,397	surgeries;	2005-2010
• 72	hours	of	surgery

Mathis	2013



Patient	Selection:	Morbidity	and	
Mortality

• 7	independent	predictors	of	perioperative	
morbidity	or	mortality	when	controlled	for	
surgical	complexity:

• COPD
• Overweight	BMI	
• Obese	BMI	
• Prolonged	operative	time	
• Hypertension	
• Previous	PCI/cardiac	surgery	
• History	of	TIA/CVA



Patient	Selection:	Morbidity	and	
Mortality

• Variables	not independently	associated	
with	an	increased	risk	of	perioperative	
morbidity/mortality:	
– Advanced	age	

– Paraplegia

– Cancer	

– Renal	failure

– Congestive	heart	failure

– Diabetes	mellitus



Outcome	Measures	at	ASCs
• Mortality

• Morbidity		

• Unplanned	hospital	admission

• Readmissions

• Cancellations

• Case	Delays	

• Post-operative	Nausea	and	Vomiting	(PONV)

• Pain

• PACU	length	of	stay

• Patient	reported	outcomes	- Satisfaction

• Efficiency



Patient	Selection:	Unplanned	
Admission

• Incidence of unanticipated admission following ambulatory 
surgery was 2.67%. 

Whippey	2013



Patient	Selection:		Unplanned	
Admissions

.Whippey	2013



Patient	Selection:	Unplanned	
Admissions

• Increased	risk	of	unanticipated	admission:

– ASA	class	III	(OR	4.60;	95%	CI	1.81	to	
11.68)	

– ASA	class	IV	(OR	6.51;	95%	CI	1.66	to	
25.59)	

– Advanced	age	(>	80	yr)	(OR	5.41;	95%	CI	
1.54	to	19.01)

– Body	mass	index	(BMI)	of	30-35	(OR	
2.81;	95%	CI	1.31	to	6.04)	BUT	not	>35



Patient	Selection:	Decreased	Risk	
of	Unplanned	Admissions

• Current	smoking	
status	associated	
with	a	
decreased
likelihood	of	
unanticipated	
admission	(OR	
0.44;	95%	CI	
0.23	to	0.83)	



Outpatient	Surgery	Admission	
Index:	Independent	Predictors	of	

Hospital	Admission



Outpatient	Surgery	Admission	Index:	
Independent	Predictors	of	Hospital	

Admission
65	years	or	older 1

Operating	time	>	than	120	minutes 1

Cardiac	diagnosis 1

Peripheral	vascular	disease 1

Cerebrovascular	disease 1

Malignancy 1

Seropositive	HIV 1

Regional	anesthesia 1

General	anesthesia 2

Fleisher	2007



Outpatient	Surgery	Admission	Index:	
Independent	Predictors	of	Hospital	

Admission

• >=	4	or	higher,	the	odds	ratio	was	31.96	
(95%	confidence	interval,	26.29-38.86)

Fleisher	2007



• Age	greater	than	85	is	strong	predictor	of	
postoperative	admission	(OR	1.89)	and	
admission	within	one	week	of	outpatient	
surgery

• History	of	inpatient	hospital	admission	
within	6	months	increases	risk	hospital	
admission	(OR	1.4)

Fleisher	2004

Patient	Selection	Unplanned	
Admission



Awareness	of	Specific	Patient	
Characteristics:		ABC’s

– ASA	increase
– Age	increase
– Airway	Reactivity/	Asthma	Apnea	(Obstructive	
Sleep	Apnea)

– BMI	elevation	
– Cardiac	history
– COPD	history
– Cerebrovascular	disease 52

Optimize Co-Morbidities



Age

• Increasing	age	associated	with	increased	
intra-operative	events	(cardiac)	but	not	
post-operative	events

• Age	>	85	(and	hospitalization	within	6	
months)	increased	rate	of	readmission	
after	ambulatory	surgery

Chung	1999,	Fleischer	2004



Hypertension
• Cardiac	complications	most	common	peri-
operative	complication	with	incidence	of	3-16%

• HTN,	hypotension,	arrhythmias,	ischemia,	
bradycardia,	tachycardia

• Increased	cardiovascular	complications	in	patient	
with	pre-existing	hypertension	(OR	2.5)

Chung	1999



Hypertension

PERIOPERATIVE	HYPERTENSION	DIFFERS:	
• Mechanism	(anxiety,	holding	medications)	
• Consequences	(patient	characteristics	and	
invasiveness	of	surgical	procedure)

• Controversies	with	regards	to	
perioperative	targets	for	blood	pressure



Hypertension

• General	recommendation	that	elective	surgery	be	

delayed	if	hypertension	is	severe:	diastolic	BP	
greater	than	115	mm	Hg	or	systolic	BP	greater	

than	200	mm	Hg

• Unclear	whether	delay	improves	outcomes

Howell	2004,	Weksler	2003



Respiratory	Disease
• Second	most	common	event—1%	patients

• Most	commonly	laryngospasm	and	bronchospasm

• Patient	co-morbidities	are	strongly	related	to	

respiratory	complications	

• Reactive	Airway	Disease	(5-fold	increase	)	

• Smoking	(4-fold	increase	)

• COPD	linked	to	increased	morbidity

Chung	1999,	Duncan	1992



Diabetes	Mellitus
• Diabetes	has	not	been	routinely	linked	with	
significant	adverse	events	following	ambulatory	

surgery

• Keep	in	mind	surgical	complications	(infection)
• The	Society	for	Ambulatory	Anesthesia	
recommends	delaying	surgery	only	if	there	is	

evidence	of	severe	dehydration,	ketoacidosis,	or	

hyperosmolar	non-ketotic state,	but	not	for	a	specific	

blood	glucose	level

Joshi	2010



Obesity
• The	literature	lacks	adequate	information	to	make	strong	

recommendations	regarding	appropriate	selection	of	the	
obese	patients	scheduled	for	ambulatory	surgery

• Increased	intra-operative	(OR	3.9)	and	postoperative	
respiratory	events	in	obese	patients	(OR	3.87)	

• No	strong	evidence	of	increased	cardiovascular	events

• Literature	indicates	the	super	obese	(BMI	>50	kg/	m2)	do
present	an	increased	risk	for	perioperative	complications

• Patient	with	lower	BMIs	(<50)	do	not	seem	to	present	
increased	risk	if	co-morbidities	are	minimal	or	optimized

Chung	1999,	Joshi,	2013	



Obesity
• Ambulatory	surgery	is	not	contra-indicated	
in	obese	patients	with	few	or	optimized	co-
morbidities

• Be	aware	of	bed	size	limits	(1000	pounds!!)
(and	other	concerns:		AIRWAY,	OSA)



Obstructive	Sleep	Apnea	(OSA)

• Difficult	intubation,	increased	post-
operative	complications

• Screening	important	as	most	OSA	is	
undiagnosed

• Caution	with	opioid	use,	general	anesthetics
• Optimization	of	co-morbidity

Siyam	2002,	Gupta	2001



Cardiac	Implantable	Electronic	
Device	(CIED)	Patients

• Electrocautery	and	Electromagnetic	interference	effects	
on	a	CIED

• Surgical	Site	and	cautery	type	are	critical

• Only	select	patients	require	device	reprogramming	and	
many	are	safely	managed	with	no	device	modification	or	
the	use	of	a	magnet	to	temporarily	alter	functions

• Interrogation:	

– ICD	within	6	months		
– Pacemaker	within	12	months

Crossley	2011



Dialysis	Patients
• Significant	comorbidities	(eg,	anemia,	DM,	hypertension,	HF,	CAD,	

electrolyte	abnormalities,	fluid	overload,	dialysis	access	site	
complications)

• Increased	rates	of	unplanned	admission	following	elective	outpatient	
orthopedic	surgery

• Elective	surgery	scheduled	within	24	hours	of	dialysis	for	acceptable	
volume	status,	normal	electrolytes,	and	acid/base	status

• Recommendations	are	to	proceed	with	procedures	with	mild	(<5.7	
mEq/L)	potassium	elevations	and	delay	surgery	to	treat	patients	with	
moderate	to	severe	elevations	

Ross	2015,	Renew	2014



Malignant	Hyperthermia

• MH	Association	of	the	United	States	(MHAUS)	

states:	MH	patients	can	safely	undergo	ambulatory	

surgery

• Society	for	Ambulatory	Anesthesia	states	that	MH	

is	not	a	contraindication	to	outpatient	surgery



Social	Concerns
ASA	Guidelines	for	Ambulatory	Anesthesia	and	Surgery

Developed	By:	Committee	on	Ambulatory	Surgical	Care
Reaffirmed:	October	17,	2018	(original	approval:	October	15,	2003)

Minimal	patient	care	should	include:

-Preoperative	instructions	and	preparation.
-An	appropriate	pre-anesthesia	evaluation	and	examination	by	an	anesthesiologist,	prior	to	anesthesia	and	surgery.	In	the	
event	that	nonphysician personnel	are	utilized	in	the	process,	the	anesthesiologist	must	verify	the	information	and	repeat	
and	record	essential	key	elements	of	the	evaluation.
-Preoperative	studies	and	consultations	as	medically	indicated.
-An	anesthesia	plan	developed	by	an	anesthesiologist,	discussed	with	and	accepted	by	the	patient	and	documented.
Administration	of	anesthesia	by	anesthesiologists,	other	qualified	physicians	or	nonphysician anesthesia	personnel	-
medically	directed	by	an	anesthesiologist.	Non-anesthesiologist	physicians	who	are	administering	or	supervising	the	
administration	of	the	continuum	of	anesthesia	must	be	qualified	by	education,	training,	licensure,	and	appropriately	
credentialed	by	the	facility.
-Discharge	of	the	patient	is	a	physician	responsibility.
-Patients		who	receive	other	than	unsupplemented local	anesthesia	must	be	discharged	with

a	responsible	adult.
-Written	postoperative	and	follow-up	care	instructions.
-Accurate,	confidential	and	current	medical	records.



Social	Concerns

• Local?
• MAC?
• Regional?





Social	Concerns

• Three	cases	of	patients	discharged	home	
without	escort,	all	drove
– One	patient	killed	in	MVA
– One	patient	in	MVA	and	quadriplegic
– Another	injured	in	MVA	and	injured	others

• Anesthesiologists	found	guilty	in	all	three	cases

Chung 2008



Cataract	Surgery

• Most	common	surgery	in	the	United	States
• Low	morbidity	
• Minimal	physiologic	stress	
• No	blood	loss	or	fluid	shifts	
• No	need	to	interrupt	routine	medications	



Cataract	Surgery

• Exception	between	comorbidity	and	adverse	outcomes	in	
cataract	surgery

• Clinical	trials	unable	to	document	routine	preoperative	
testing	for	patients	undergoing	cataract	surgery	

• Presence	of	significant	co-morbidity	does	not	influence	
the	need	for	hospital	admission	or	the	risk	of	death

• Tests	are	indicated	ONLY	if	the	patient	presents	with	a	
severe	medical	problem	that	warrants	evaluation	even	
without	planned	surgery

Nascimento	2001



Cataract	Surgery
• Before	delaying	cataract	surgery,	consider	
vision	loss,	increased	rates	of	falls/hip	
fractures,	and	reduced	quality	of	life	

• If	the	patient	is	able	to	
• lie	flat	
• stay	still	
• communicate	
• follow	simple	commands,	and	
• local	or	regional	anesthesia	

There	are	very	few	conditions	that	preclude	

surgery



Taking	what	(little)	we	know	about	patient	
selection,	how	do	we	actually	implement	and	
enforce?



Patient	Selection	and	Optimization
• Early	pre-operative	assessment	has	been	shown	to	reduce	

cancellations
• Cancellations	attributable	to	medical	reasons	decreased	from	

2.0%	to	0.9%	for	patients	who	had	attended	a	pre-assessment	
clinic	

• Cancellations	more	than	halved	from	13%	to	5.3%	among	patients	
who	visited	an	anesthesia	preoperative	medicine	clinic	versus	
those	who	did	not

Ferschl	2005,	van	Klei WA,	2002,	Rai	MR,	2003,	O'Regan	2008



Patient	Selection	and	Optimization
• Pre-Anesthesia	Evaluation	and	Testing	
Center	(PETC)

• Exclusion	Criteria	for	ASC
• Guidelines	and	Policies
• Pre-Operative	Phone	Call	Final	Screening



Pre-Anesthesia	Evaluation	and	
Testing	Center	(PETC)

• Phone	Call
• Walk-in	Clinic	(nursing	or	MD)
• Official	Consult	(MD	staffing)



Pre-Anesthesia	Evaluation	and	
Testing	Center	(PETC)

• History	and	physical
• Vital	signs
• STOP-Bang
• Labs,	urine	samples,	ECGs,	additional	tests		
• Notify	services	of	requirement	for	further	
evaluation	or	testing	and	assist	with	
coordinating	

• Gather	and	review	outside	medical	records



Guidelines	and	Policies

• Pregnant	patients		
• Obstructive	Sleep	Apnea
• Cardiovascular	Implantable	Electronic	Devices
• Local	Only	
• Responsible	Adult



Exclusion	List	
• Respiratory	Disease	and	Airway	Concern	Exclusions

• Cardiac	and	Circulatory	System	Exclusions

• Hematologic	Disease	Related	Exclusions

• Muscular	Disease	Exclusions

• End-stage	Renal	Disease	Exclusions

• Obesity-Related	Exclusions

• Infections	and	Communicable	Disease	Related	Exclusions

• New/Unstable	Disease	Concerns

• Pregnancy

• Procedure	Specific	Exclusions



EXCLUSION	LIST



EXCLUSION	LIST



EXCLUSION	LIST



Pre-Operative	Nursing	Phone	Call

• Three	days	prior	to	surgery
• Arrival	time	and	instructions

• Confirm	responsible	adult	accompanying	patient

• Obstructive	Sleep	Apnea	(OSA)

• Cardiac	Device	

• Medication	instructions

• NPO	instructions

• COVID	screening



Surgery	Cancellations

• Evidence	suggests	that	86.5%	of	
cancellations	are	preventable



Outpatient	Surgery
Best	Outcomes

Patient Factors

Surgical Factors

Anesthetic  Options

Facility Characteristics



•Email	received	8/29
•DOS	8/31
•Patient	is	scheduled	for	urologic	procedure	
under	GA	and	is	on	continuous	O2	(4	
Liters)	
•COVID	test	from	8/24	is	positive		
•The	Skilled	Nursing	Facility	is	doing	
another	test	on	her	today





50	year-old with	HCM	for	knee	meniscectomy.
ICD	for	VTach	
On	B-blocker	and	Ca	Channel	blocker
Normal	EF		





•Discovered	during	pre-operative	
phone	call	that	patient	is	coming	
alone	via	medical	transport	
•He	lives	with	his	grandparents	and	
they	can’t	come	with	him		
•Patient	requires	General	Anesthesia	
for	hernia	surgery





•17 year-old male for shoulder 
arthroscopy
•Patient with history of Pierre-Robin 
syndrome
•Underwent mandibular distraction 
as a child
•Father with Malignant Hyperthermia





•59	year-old female	with	morbid	
obesity,	BMI	67
•IDDM	
•OSA	Non-compliant	
•HTN	
•Asthma
•Claustrophobia

BUT, CATARACT	SURGERY



BUT….
• Seen	<	2	weeks	in	ED	for	light-
headedness

• Tracheal	deviation
• CT	=	large	multi-nodular	goiter	
5	x	4.5	x	9

• Mass	effect	on	cervical	and	
thoracic	trachea

• Luminal	narrowing	as	narrow	as	
3	mm

• Sent	home	for	ENT	evaluation





Improving	Outpatient	Surgery	
Outcomes

• Better	Outcomes	Data
• Better	Risk	Stratification
• Healthier	Patients….



Thank you…
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