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How	do	you	currently	use	simulaCon	in	your	CV	
fellowship?	

1)  Vascular	access	–	venous	or	arterial	
2)  IntervenCon	–	coronary	or	structural	
3)  TEE	
4)  EP	–	ablaCon	or	device	
5)  Temporary	pacemaker	
6)  PaCent	communicaCon	
7)  Other	
8)  We	do	not	use	simulaCon	



Objec'ves	

IdenCfy	opportuniCes	for	use	of	simulaCon	in	
modern	CV	training	

Ø Vascular	access	
Ø IntervenCon	(STEMI)	
Ø In-Hospital	Cardiac	Arrest	(IHCA)	



Why	use	simula'on?	

“Watch	one,	do	one,	teach	one”	
“Learn	the	operaCon	before	the	operaCng	room”1	

ACGME	requirement	that	cardiology	fellows	
“must	parCcipate	in	training	using	
simulaCon”	(IV.A.6.b)2	

	

1.  Chaer	et	al.,	Ann	Surg	2006	
2.  ACGME	2013	



Uses	of	Simula'on	in	CV	Training	–	Arterial	Access	



Uses	of	Simula'on	in	CV	Training	–	STEMI	



Barriers	to	Implementa'on	

•  Cost	(equipment,	personnel,	Cme)	
•  Lack	of	standardized	technology	and	curricula	
•  Lack	of	evidence	showing	improved	pa7ent	
outcomes	

Green	et	al.,	Cath	and	Cardiovasc	Int	2014	



Uses	of	Simula'on	in	CV	Training	–		
In-Hospital	Cardiac	Arrest	(IHCA)	
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Clinical Investigations

Residents feel unprepared and unsupervised as leaders of cardiac
arrest teams in teaching hospitals: A survey of internal medicine
residents*

Chris W. Hayes, MD, MSc; Augustine Rhee, MD; Michael E. Detsky, MD; Vicki R. Leblanc, PhD;
Randy S. Wax, MD, MEd

I n Canada, internal medicine resi-
dents serve as leaders of cardiac
arrest teams in teaching hospitals
and thus are responsible for the

initial management of critically ill pa-
tients. This added responsibility can be

quite stressful to residents (1), especially
at night, when staff supervision is usually
not available. To prepare for this role,
residents complete a course in advanced
cardiac life support (ACLS) early in their
clinical career. ACLS has been the recog-
nized standard for resuscitation educa-
tion since 1974 (2), and implementation
of its guidelines has been shown to im-
prove resuscitative efforts from in-
hospital cardiac arrests (3–6).

However, there is a growing body of
evidence demonstrating the importance
of teamwork and communication on the
performance of cardiac arrest teams (7–
10). In addition, the possession of leader-
ship skills and the inclusion of leadership
training in advanced life support courses
improve team dynamics and performance
(11, 12). ACLS focuses on minimal com-
petency with the ACLS algorithms and
does not include training in these other

domains, and at present, no formal lead-
ership or team management training is
required nor offered. Furthermore, there
is often a significant amount of time that
passes between completion of the ACLS
course and actually serving as cardiac ar-
rest team leaders. This delay leads to a
decay of knowledge and skills and an in-
creased rate of errors (5, 13) during car-
diac arrests.

Given that the timing and content of
the ACLS course may be suboptimal, we
are interested in whether residents per-
ceive that they receive the necessary
training to lead cardiac arrest teams in
teaching hospitals. We recently con-
ducted a pilot survey at a single internal
medicine program asking residents to
rate their perception of adequacy of train-
ing for leading cardiac arrest teams. The
overall results indicated that many resi-
dents felt unprepared and inadequately

*See also p. 1781.
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Objective: We aimed to determine internal medicine residents’
perceptions of the adequacy of their training to serve as in-
hospital cardiac arrest team leaders, given the responsibility of
managing acutely critically ill patients and with recent evidence
suggesting that the quality of cardiopulmonary resuscitation pro-
vided in teaching hospitals is suboptimal.

Design: Cross-sectional postal survey.
Setting: Canadian internal medicine training programs.
Participants: Internal medicine residents attending Canadian

English-speaking medical schools.
Interventions: A survey was mailed to internal medicine resi-

dents asking questions relating to four domains: adequacy of
training, perception of preparedness, adequacy of supervision
and feedback, and effectiveness of additional training tools.

Measurements and Main Results: Of the 654 residents who
were sent the survey, 289 residents (44.2%) responded. Almost
half of the respondents (49.3%) felt inadequately trained to lead
cardiac arrest teams. Many (50.9%) felt that the advanced cardiac
life support course did not provide the necessary training for team
leadership. A substantial number of respondents (40%) reported
receiving no additional cardiac arrest training beyond the ad-

vanced cardiac life support course. Only 52.1% of respondents felt
prepared to lead a cardiac arrest team, with 55.3% worrying that
they made errors. Few respondents reported receiving supervi-
sion during weekdays (14.2%) or evenings and weekends (1.4%).
Very few respondents reported receiving postevent debriefing
(5.9%) or any performance feedback (1.3%). Level of training and
receiving performance feedback were associated with perception
of adequacy of training (r2 ! .085, p < .001). Respondents felt
that additional training involving full-scale simulation, leadership
skills training, and postevent debriefing would be most effective
in increasing their skills and confidence.

Conclusions: The results suggest that residents perceive def-
icits in their training and supervision to care for critically ill
patients as cardiac arrest team leaders. This raises sufficient
concern to prompt teaching hospitals and medical schools to
consider including more appropriate supervision, feedback, and
further education for residents in their role as cardiac arrest team
leaders. (Crit Care Med 2007; 35:1668–1672)

KEY WORDS: cardiac arrest; medical education; internal medi-
cine; residency; critical care

1668 Crit Care Med 2007 Vol. 35, No. 7

49.3%	felt	inadequately	trained	to	lead	team	

Hayes	et	al.,	Crit	Care	Med	2007	



•  Insufficient	exposure	to	IHCA	
•  Residents	feel	(and	are)	poorly	prepared	to	
serve	as	team	leader	

•  These	residents	become	CV	fellows…	
	And	may	not	possess	skills	we	assume	they	
	learned	during	residency.	

IHCA	-	RESIDENT	EXPOSURE	and	TRAINING	



•  Inter-professional,	simulaCon-enhanced,	
team-based	monthly	curriculum1	

•  ParCcipants	(from	the	same	unit):		
– MD	trainees 	 	 	--	RT		
– PharmD 	 	 	--	ICU	RN	

1.		Approved	by	University	of	Louisville	IRB	#14.1211	
						Supported	by	InnovaCons	Seed	grant	from	Alliance	for	Academic	Internal	Medicine	



•  90-minute	session	
1.  VT/VF	arrest	
2.  Debrief	
3.  Repeat	idenCcal	scenario	

•  Mock	Code	





Successful	resuscitaCon	requires:	
ü 2	minutes	of	effecCve	venClaCon	
ü 2	minutes	of	effecCve	CPR	
ü 2	defibrillaCons	
ü 1	dose	of	vasoconstrictor	(vasopressin	or	epi)	
ü 1	dose	amiodarone	(code	dose)	

Stable	VT	 Pulseless	VT	 VF	 Asystole	
5	min	 2.5	min	 7	min	

Adapted	with	permission	from	Jules	Jung,	MD,	Johns	Hopkins	School	of	Medicine	Department	of	Emergency	Medicine		



Adapted	from	Edelson	et	al.,		
MedEd	Portal	





OUTCOMES	
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ACLS	Adherence	Scores	–				
Ini'al	simula'on,	repeat	simula'on,	and	mock	code	
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Observa'ons	

•  MD	struggle	with	defibrillator	
•  Most	groups	did	a	full	2-min	round	of	CPR	
prior	to	defibrillaCon	

•  Obsession	with	epi	
•  Unfamiliar	with	post-arrest	care	for	VT/VF	
•  Presence	of	even	1	well-trained	or	
experienced	provider	changes	the	dynamic	

	



MICU	Service	IHCA	Incidence	and	Survival	
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MICU	Loca'on	IHCA	Incidence	and	Survival	
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University	of	Louisville	Hospital		
IHCA	Incidence	and	Survival	
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Applica'ons	

•  Procedural	specialty	
•  Incoming	fellows	may	not	have	the	skills	you	
assume	they	have	

•  EvaluaCon	



“Any	simulaCon	in	medical	training…	must	be	
seen	as	a	prelude	to	doing	the	real	thing	on	a	
real	paCent,	never	as	an	end	to	itself.”	
	Kneebone	1999	

	
“He	who	studies	medicine	without	books	sails	
an	uncharted	sea,	but	he	who	studies	medicine	
without	paCents	does	not	go	to	sea	at	all.”		
	Sir	William	Osler	


