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Yes, m
ore disclosures

T
here are no data that just look at fellow

s

W
hat I am

 going to tell you applies to 
m

edical students, residents, fellow
s and 

m
aybe your children



google.com

Jeff Skyles

“W
e w

ere in sim
ulators the w

eek before”



D
o you have a sim

ulator training program
 

for:

1)  R
esidents

2) Fellow
s



D
o you believe sim

ulator training im
proves 

clinical perform
ance?



R
ationale for sim

ulation

W
here sim

ulation is today in education and 
assessm

ent

Types of Sim
ulators

C
reation of a scenario



H
ow

 they learn

•
Learners are not receptacles of know

ledge, they 
uniquely learn

•
A

bout creating m
eaning for each individual

•
M

ost happens im
plicitly from

 com
plex interactions

•
D

irect experience shapes understanding

•
O

ccurs best in the context of com
pelling 

“presenting problem
s”

•
R

equire active reflection



Sim
ulation is a good 
w

ay to teach

•
Expect perfect patient outcom

es

•
R

are events can becom
e frequent

G
allagher.  Intern A

nesthes C
linics. Vol 48(3), 83-99



Sim
ulation Sessions 

U
ncover W

eaknesses

•
C

hallenge residents / fellow
s in difficult 

scenarios that are rare.

•
Identifies gaps in training and experience.

G
allagher.  Intern A

nesthes C
linics. Vol 48(3), 83-99



Sim
ulation is a reliable 
w

ay to teach

•
M

uch w
ork has proven the efficacy of 

sim
ulation

•
W

ith structured feedback, residents learn 
m

ore than w
ithout

G
allagher.  Intern A

nesthes C
linics. Vol 48(3), 83-99



D
o you believe sim

ulators can help teach the 
“soft com

petencies” (professionalism
, 

practice-based learning, or interpersonal and 
com

m
unication skills)?



A
C

G
M

E states “It’s the 
only w

ay to go”

•
Incorporation of com

petency based 
training in A

LL core com
petencies.

•
M

edical K
now

ledge, patient care, 
interpersonal and com

m
unication skills.

•
Professionalism

, practice-based learning, 
system

s-based practice

G
allagher.  Intern A

nesthes C
linics. Vol 48(3), 83-99



A
C

G
M

E and 
C

om
petencies

1 =
 m

ost desirable
2 =

 next best m
ethod

3 =
 potentially applicable

C
irca 2000



A
C

G
M

E and 
C

om
petencies

Patient C
are

D
evelop and C

ary 
out m

anagem
ent 

Skills
2

Perform
 M

edical 
Procedures

1

M
edical 

K
now

ledge
Investigatory &

 
analytical thinking

2

K
now

ledge &
 

application of basic 
sciences

2



A
C

G
M

E and 
C

om
petencies

Practice-Based 
Learning

A
nalyze ow

n 
practice for needed 

im
provem

ents
3

Interpersonal &
 

C
om

m
unication 

Skills

Professionalism
Ethically Sound 

Practice
2

System
s-Based

Practice



Practice-based learning and 
im

provem
ent

Surgeon challenges the anesthesia provider’s 
cancelation of a case.  



Professionalism

D
iscover a colleague w

ith substance abuse 
problem

 and see how
 the fellow

 handles it



System
s-based Practice

It’s 5 pm
 at a surgery center and the last 

patient is having chest pain





Skills-Based Training

Sim
 H

ealthcare 5:146-151, 2010



C
V

L Training

R
C

T

PG
Y

 1 &
 2

27
25

=

Sim
 H

ealthcare 5:146-151, 2010



C
V

L Training

C
ognitive Test Item

s Scored C
orrectly

R
eported overall com

fort
N

um
ber of needle sticks

Patient C
om

plication rate

Sim
 H

ealthcare 5:146-151, 2010



C
V

L Training

Sim
 H

ealthcare 5:146-151, 2010



Sm
ith H

M
. A

&
A

. 2008. 106(5) 

Intralipid Started



Sim
ulation

W
eeks

Prior



D
ifficult A

irw
ay 

M
anagem

ent

C
om

petency Training O
utcom

e

12%

100%
86%

28%

0%

68%

0%
20%

40%
60%

80%
100%

P
re-Training

P
ost-Training

R
e-Test

(C
om

plete
P

ass)

R
e-Test

(E
xcluding

"C
alled for
H

elp")

P
re-Training
M

ortality
R

e-Test
M

ortality

P
erform

ance C
atagory

M
U

SC
 unpublished data



Interpersonal-
C

om
m

unication Skills

Sim
 H

ealthcare 4:70-76, 2009

Interview
ed patient w

ith prostate 
cancer scheduled for a C

V
L

Patient has a D
N

R
 order

Subject takes over case



O
h, yeah, you saw

 this 
com

ing
Pneum

othorax

H
ypotension and 

new
 ST

 elevations

V-Fib

Sim
 H

ealthcare 4:70-76, 2009 C
hest Tube (1)

U
nresponsive

Intubation (2)

Shock (4)

C
PR

 (3)

IA
BP (5)



Sim
 H

ealthcare 4:70-76, 2009



“Sim
ulation of perioperative D

N
R

 orders is a 
useful w

ay to elicit anesthesiologists’ actions 
in the heat of the m

om
ent, w

hich m
ay bring 

us closer to understanding w
hy 

anesthesiologists act as they do.”

Sim
 H

ealthcare 4:70-76, 2009



Parachute use to prevent death and m
ajor traum

a related to 
gravitational challenge: system

atic review
 of random

ized 
controlled trials

Sm
ith. BM

J. 2003 



W
here does this leave us?

2005
2006



A
B

A
 M

O
C

A



A
B

A
 M

O
C

A



T
he A

B
A

 recognizes sim
ulation 

training as an innovative 
approach to assess a physician’s 
clinical and team

w
ork skills in 

m
anaging critical events…

.

T
here are relatively few

 form
s that help 

anesthesiologists m
aintain clinical 

com
petence in w

ays that im
pact patient 

care.  …
  T

here is a belief that 
sim

ulation w
ill be valuable for 

anesthesiologists to refresh and assess 
their life-saving skills.

For the M
O

C
A

-SU
BS program

 
sim

ulation is the only option for 
A

B
A

 D
iplom

ates certified or re-
certified in a subspecialty after 

January 1, 2010



A
SA

 Sim
ulation C

enters

w
w

w
.asahq.org (2010)





A
ssessm

ent?

John Boulet &
D

avid M
urray

A
nesthesiology 2010

Sim
ulation-based Assessm

ent in Anesthesiology



D
o you currently have the know

ledge and 
resources to build sim

ulation into your 
education program

?



Types of Sim
ulators



Interaction
Physiology

U
sed for Teaching

Screen-based
N

o Physiology
K

now
ledge

H
ardw

are-based
Script-controlled

C
ognitive skills

V
irtual reality-

based
M

odel-
C

ontrolled
Psychom

otor 
skills

C
um

in, M
erry. A

naesthesia, 2007(62),151-162



C
um

in and M
erry.  A

naestheisa, 2007. 62



cognitive

w
w

w
.capnography.com

w
w

w
.thoracic-anesthesia.com



Screen, script, cognitive



hardw
are, no physiology, psychom

otor

 



M
agill. Sim

 H
lth C

are. 2010. 5(3). 179-184

hardw
are, m

odel controled, psychom
otor



D
im

ensions of tissue layer
K p,j - elasticity
K d,i  - drag
T

 0,i - m
ean tension

Alpha
 j  - transition tim

e constant
T

 m
,p , T s,j  - texture properties



H
ardw

are, script, physchom
otor or cognitive

“H
igh Fidelity”



Induce G
A

Scripted response



11,000+ Square Feet 
of M

ultipurpose 
Training Room

s 













T
hat’s cool and all, but doesn’t it cost A

 LO
T

!?

11,000 square feet

R
enovation     $1,560,000

Equipm
ent    $810,000

A
V

 Equipm
ent   $300,000

C
om

puters    $200,000

2.9 m
illion



PA
SS

Pediatric A
nesthesia in-Situ Sim

ulator

Edler.  Sim
ulation in  H

ealthcare. 2010,5(2)112-115

Laerdal Sim
Baby   $35,000

M
odular C

art    $1000
A

V
 Equipm

ent    $3300

A
nesthesia Equipm

ent   $Free???

$50,000



PA
SS

Pediatric A
nesthesia in-Situ Sim

ulator

100%
: course w

as useful, 
m

et expectations, enjoyable 
and realistic

Excellent introduction to ARCM

Scenarios w
ere good, very real

Am
ong m

any m
eeting highlights

Edler.  Sim
ulation in  H

ealthcare. 2010,5(2)112-115



Scenario D
esign

•
Intended purpose of scenario (test)

•
Scenario am

enable to sim
ulation

•
W

hat are the know
ledge and skills to be 

evaluated?

•
Ensure those skills are im

bedded in the 
scenario

•
M

ust target activities at skill level of provider



Text

Sim
ulation in H

ealthcare

June 2010

February 2010



M
edical K

now
ledge

•
List the triggering agents
•

D
escribe pathophysiolgy

•
List the S&

S
•

G
enerate differential 

diagnosis
Patient C

are
•

D
em

onstrate D
x, R

x
•

D
em

onstrate know
ledge 

of D
antrolene

•
D

em
onstrate know

ledge 
of m

anagem
ent of 

susceptible patients

Practice-Based Learning
•

D
iscuss M

H
A

U
S and 

how
 it w

orks
Professionalism
•

D
em

onstrate 
appropriate team

w
ork 

and com
m

unication
System

s-Based Practice
•

D
em

onstrate IC
U

 care
•

D
iscuss how

 to counsel 
fam

ily
•

D
escribe diagnostic 

testing for M
H

M
H

Learning O
bjectives

C
arvetto. Sim

 H
lth C

are. 2010



M
H

G
uided Study Q

uestions

W
hat drugs are know

n to trigger M
H

?

H
ow

 do triggering agents cause M
H

 crisis?

W
hat are the S&

S associated w
ith M

H
?

Is M
asseter M

uscle R
igidity related to M

H
?

W
hat should I do to m

anage M
H

?

W
hat is the dose of D

antrolene?

H
ow

 should I counsel this patient?

H
ow

 can a diagnosis be confirm
ed?

H
ow

 should an anesthesia m
achine be prepped for a M

H
 case?

C
arvetto. Sim

 H
lth C

are. 2010



M
H

Stem

JP is a 19 yo m
an w

ith no significant m
edical 

history w
ho suffered a severe fall w

hile 
m

ountain biking w
hich resulted in an open 

ankle fracture.  H
e presents to the O

R
 for 

O
R

IF.

C
arvetto. Sim

 H
lth C

are. 2010



C
arvetto. Sim

 H
lth C

are. 2010



M
H

D
ebriefing

Talk about M
M

R
 and M

H

Talk about intubation, im
portance of R

SI

D
iscuss signs of M

H
 and their appearance order.  U

nexplained 
tachycardia is the earliest and m

ost sensitive sign of M
H

D
iscuss M

H
A

U
S protocol for M

H

D
iscuss how

 to contact M
H

A
U

S for inform
ation

D
iscuss use of D

antrolene

Talk about M
H

 kit or cart in your hospital

D
iscuss im

portance of IC
U

 stay and treatm
ent options

D
iscuss how

 to counsel the fam
ily

C
arvetto. Sim

 H
lth C

are. 2010



T
he D

ebrief
Provide a safe place for 
decom

pression
•

Serious but able to have 
fun

Stim
ulate reflection on 

perform
ance

Provide prom
pt, objective and 

appropriate feedback
•

Let participant discover 
w

hat w
ent w

rong
•

Focus on perforM
A

N
C

E 
not perforM

ER
.



D
iagnostic Educational O

bjectives 
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(D
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D
.E.O

.R
. ©

Facilitator K
now

ledge Probes:
D

o you know
 that it is 

im
portant to …

.?
W

hat are the steps to…
..?

Facilitator Skill Probes:
D

o you know
 how

 to …
..?

Show
 m

e how
 to…

.

Facilitator Judgem
ent Probes:

W
hen it is im

portant to…
..?

W
hen should you…

..?



T
here m

ust be a 
dow

nside!
•

Som
e patient conditions cannot be m

odeled 
w

ell.  diaphoresis

•
Physiology is som

etim
es difficult to m

im
ic. 

M
ultiple pharm

acologic interventions for an 
unstable patient

•
U

nnecessarily com
plex scenarios can be 

difficulty.  Separation from
 C

PB

•
A

ssessm
ent is not yet w

ell defined.



R
ationale for sim

ulation

W
here sim

ulation is today in education and 
assessm

ent

Types of Sim
ulators

C
reation of a scenario



John Schaefer, M
D

A
ssociate D

ean for 
Patient Safety

M
att M

cEvoy, M
D

A
ssistant D

ean for
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T
hanks!


