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Disclosures

pharMEDium - speaker




Yes, more disclosures

There are no data that just look at fellows

What | am going to tell you applies to
medical students, residents, fellows and
maybe your children




google.com

“We were in simulators the week before”

Jeff Skyles .
2




Do you have a simulator training program
for:

|) Residents

2) Fellows




Do you believe simulator training improves
clinical performance!




Rationale for simulation

Where simulation is today in education and
assessment

Types of Simulators

Creation of a scenario




How they learn

Learners are not receptacles of knowledge, they
uniquely learn

About creating meaning for each individual
Most happens implicitly from complex interactions
Direct experience shapes understanding

Occurs best in the context of compelling
“presenting problems”

Require active reflection




Simulation is a good
way to teach

® Expect perfect patient outcomes

® Rare events can become frequent

Gallagher. Intern Anesthes Clinics.Vol 48(3), 83-99 '




Simulation Sessions
Uncover Weaknesses

® Challenge residents / fellows in difficult
scenarios that are rare.

® |dentifies gaps in training and experience.

Gallagher. Intern Anesthes Clinics.Vol 48(3), 83-99 '




Simulation is a reliable
way to teach

® Much work has proven the efficacy of
simulation

® With structured feedback, residents learn
more than without

Gallagher. Intern Anesthes Clinics.Vol 48(3), 83-99 '




Do you believe simulators can help teach the
“soft competencies” (professionalism,
practice-based learning, or interpersonal and
communication skills)?




ACGME states “It’s the
only way to go”

® |ncorporation of competency based
training in ALL core competencies.

® Medical Knowledge, patient care,
interpersonal and communication skills.

® Professionalism, practice-based learning,
systems-based practice

Gallagher. Intern Anesthes Clinics.Vol 48(3), 83-99 '




ACGME-#ind

= next best met

Conmvpeteriches

ACGME Competencies: Suggested Best Methods for Evaluation

Evaluation Methods

Chan 360°
. Record . Check Global Port Exam Exam Procedure or Patlent
Competency Required S Review Mn__m_“__ . Rating | S° mw,wm folics | mcQ | Oral Case Logs Survey

decision-making

Develop & carry
out p
Management

procedure:
a) Routine

Preventive health
services

Circa 2000




ACGME and
Competencies

Develop and Cary

Patient Care | out management 2
Skills

Perform Medical _
Procedures

Medical Investigatory &
_A30<<_mn_mm analytical thinking

Knowledge &
application of basic 2
sciences




ACGME and
Competencies

Practice-Based| Analyze own

L . practice for needed 3
€arning improvements
Interpersonal &
Communication
Skills
: : Ethically Sound
Professionalism P Y pi
ractice

Systems-Based
Practice




Practice-based learning and
Improvement

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




Professionalism

Discover a colleague with substance abuse
problem and see how the fellow handles it




Systems-based Practice

It's 5 pm at a surgery center and the last
patient is having chest pain







Skills-Based Training

Simulation Training and lts Effect on Long-Term Resident Performance
in Central Venous Catheterization

C. Christopher Smith, MD; Introduction: Simulation is a : ive to pracficin
However, few published studies : | the long-term effect of s
Grace C. Hua MD; er (C
. ; I : cal events in CVC insertio
Lori R. Newman, MEd; et % 1 S v bl
) the longterm effect of this training, we conc
) ! ial with 53 posk ate yeor-1 and posigreduate
E Clar : m : ¢ ) v
Peter F. Clardy, MD;  (eqr. c : ary<ore feach
i Wort and |
David Feller-Kopman, MD; > Jre r beseline performe
¢ ). For the nlion group, we reassessed
Michacel Cho, MD; lation training (posttest). All subjects then placed actu
i i cal intensive ¢ i i under the

Trustin Ennacheril, MD;

| M. Schwartzstein, MD

Results: Intervention subjects demonstrated a sig
i ion traini At del
cts and was not sign
crecse over pretest scores persistec oth groups
jrse imp . These

Sim Healthcare 5:146-151,2010




CVL Training

RCT

PGY | & 2

Sim Healthcare 5:146-151,2010




CVL Training

Cognitive Jzst Items Sgored Correctly
Reported ovefall conifort
Nuinber of needle sticks
Patient Gomplicatio;! rate

Sim Healthcare 5:146-151,2010 '




CVL Training

Trained

Contro

Immediate posttest

Sim Healthcare 5:146-151,2010




Loss of
consciousness
and seizure

Negative test
dose
Incremental
dosing of
sciatic needle

7 min

Irregular wide Regular
complex narrow
pulseless complex
tachycardia tachycardia
20% lip Wik with
palpable
pulse

Regular
wide
complex
tachycardia
with pulse

hest

Smith HM.A&A.2008. 106(5)

Patient
awake and
responsive

tachycardia
with palpable
pulse




Simulation

Weeks
Prior




Difficult Airway
Management

DIFFICULT AIRWAY ALGORITHM

1. Axzaas the Tkainood and olinical impect of baalc management problema:
A DA Vet
B Ot Vesdarbon

C. Oy v il Comperudan o Corasrt

2. Consider the refative merits and fassibillty of basic management oholoes:

[ M Banghend Tamtuvigas for bidel P | PP Techanes v bl ]
. |In}")|'-|'.t' J L APPORIN 0 VWA DWIN

WAL AL phs Al dabien of |
-

S bania
— Caver )

D,

Pre-Training  Post-Training Re-Test Pre-Training
(Complete (Excluding Mortality
Pass) "Called for 18 St ety s ey ot st

_I_Q_U:v St Sitn o Sttt vesas soabem: vuataes. |

W Dt e srhaiht by 8 Al v ey b habe Bel ww |
T s et bo et it o s e, |

i e ‘

Performance Catagory

MUSC unpublished data




Interpersonal-
Communication Skills

Interviewed patient with prostate
cancer scheduled for a CVL

Patient has a DNR order

Subject takes over case

Sim Healthcare 4:70-76, 2009




Oh, yeah, you saw this
coming

Pneumothorax

Hypotension and
new ST elevations

V-Fib

Sim Healthcare 4:70-76,2009 '




Sim Healthcare 4:70-76, 2009




“Simulation of perioperative DNR orders is a
useful way to elicit anesthesiologists’ actions
in the heat of the moment, which may bring

us closer to understanding why
anesthesiologists act as they do.”

Sim Healthcare 4:70-76, 2009




Parachute use to prevent death and major trauma related to
gravitational challenge: systematic review of randomized
controlled trials

Smith. BMJ. 2003 3




Where does this leave us!?

wc__ - ™ ASA Workgroup on tion Education White Paper

ASA Approval of Anesthesiology Simulation Programs

Exccutive Summary
Accredt duste Medical Education

ASA's Se

-based Ed
This docum

Simulation and Rehearsal




ABA MOCA

Diplomates Certified in 2004

Full Year in MOCA Cycle

Part | - Professional
Standing (PS

Part Il - Litedong Learning
and Sell-Assessmem
(LLSA)

Part i - Cognitive
Examination (CE)

Part IV - Practice
Performance Assessment

Main

ain unrestricted, unexpired medical license

350 Tolal Credils.

Earn LLSA Exam Prerequisite

Max 70/year,

Allestation

M

in US or Canada. All licenses held must be unrestricted.

in 250 Category 1

Pass Cognitive Examination

Case Evaluation or Simulation Education




ABA MOCA

Frequently As

surubiton part ¢

tively Tew leam
pactpatentca

There are s

N ways that
There & a belefthat si

I fe-savin

ity learr

' requested that 1
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peer delb

| the Mar
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The ABA recognizes simulation
training as an innovative
approach to assess a physician’s
clinical and teamwork skills in
managing critical events..

For the MOCA.- S0 ars relatively few forms that help
an mmrv mo sts maintain clinical

simulation is the o iy o__wm ion
in ways that impact patient

ABA Dip omates cartified GF re-
certified in a mc_um_)mm_m_ﬁ .mmnm_wm is a belief that
anuary }! _w@ n will be valuable for

anesthesiologists to refresh and assess
their life-saving skills.




ASA Simulation Centers
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mx 'MUSC Health

ANESTHESIA & PERIOPERATIVE MEDICINE
v
4,

—




Assessment!

John Boulet &
David Murray

Anesthesiology 2010

Simulation-based Assessment in Anesthesiology

.'




Do you currently have the knowledge and
resources to build simulation into your
education program?




Types of Simulators



Interaction Physiology Used for Teaching

Screen-based No Physiology Knowledge

Hardware-based | Script-controlled | Cognitive skills

Virtual reality- Model- Psychomotor
based Controlled skills

Cumin, Merry. Anaesthesia, 2007(62),151-162 '
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cognitive

www.capnhography.com

www.thoracic-anesthesia.com




Screen, script, cognitive

Heart




hardware, no physiology, bsychomotor




hardware, model controled, psychomotor

C.abl _,._.:.._...__. " + PLACK (s

\ Motor Amplifiers

and Termn 588 Engine

Magill. Sim Hith Care.2010.5(3). 179-184 3




Dimensions of tissue layer

K pj- elasticity

K ¢i - drag

T 0j- mean tension

Alpha ; - transition time constant

T mp, T sj - texture properties




Hardware, script, physchomotor or cognitive

ALL-NEW HARVEY: DEMONSTRATION
Major Changes For each disease, the Cardiopulmonary Patient Simulator specifically demonstrates the following
Contributors / Users
Curriculum PRECORDIAL ARTERIAL PULSES
Instructional Materials MOVEMENTS: JUGULAR VENOUS PULSES
» Demonstration ™ PRECORDIAL MOVEMENTS
Learning Environment - CARDIAC AUSCULTATION
‘ -
vs. Other Simulators \ PULMONARY AUSCULTATION
i
»

Research » - HISTORY (TALKING)
References —

Cost-Effectiveness

Contact “= BULMONARY DISPLACED LEFT
T==>¢>  VENTRICULAR

GHT O
VEN CULAR = e

LEFT
VENTRICULAR
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ECG Leads O

Touch whaen leads attach

SpO, No Sensor

ENEP No Cuffjg




That’s cool and all, but doesn’t it cost A LOT!?

| 1,000 square feet

Renovation  $1,560,000
Equipment $810,000

AV Equipment $300,000
Computers  $200,000

2.9 million




PASS
Pediatric Anesthesia in-Situ Simulator

Laerdal SimBaby $35,000

Modular Cart $1000
AV Equipment $3300

Anesthesia Equipment $Free???

$50,000

Edler. Simulation in Healthcare.2010,5(2)112-115 .




PASS
Pediatric Anesthesia in-Situ Simulator

|00%: course was useful,
met expectations, enjoyable
and realistic

Excellent introduction to ARCM
Scenarios were good, very real

Among many meeting highlights

Edler. Simulation in Healthcare.2010,5(2)112-115




Scenario Design

Intended purpose of scenario (test)
Scenario amenable to simulation

What are the knowledge and skills to be
evaluated?

Ensure those skills are imbedded in the
scenario

Must target activities at skill level of provider




Simulation in Healthcare

Management of Profound Hypotension Secondary to Spinal Anesthesia:
Simulation Case Scenario

William Raymond Mclvor, MD; TQU—)CN—)Y No _ O

Yetunde Olutunmbi, MD;

Jessica Borrell

Recognizing and Treating Malignant Hyperthermia

Marcia A. Corvetto, MD; thm No — O

Jeffrey M. Taekman, MD




Ml

Learning Objectives

Medical Knowledge Practice-Based Learning
® List the triggering agents ® Discuss MHAUS and
® Describe pathophysiolgy how it works
® |ist the S&S Professionalism
® Generate differential ® Demonstrate
diagnosis appropriate teamwork
Patient Care and communication
® Demonstrate Dx, Rx Systems-Based Practice
® Demonstrate knowledge ® Demonstrate ICU care
of Dantrolene ® Discuss how to counsel
® Demonstrate knowledge family
of management of ® Describe diagnostic
susceptible patients testing for MH

Carvetto. Sim HIth Care. 2010 '




Ml

Guided Study Questions

What drugs are known to trigger MH?
How do triggering agents cause MH crisis?
What are the S&S associated with MH?

Is Masseter Muscle Rigidity related to MH?
What should | do to manage MH!?

What is the dose of Dantrolene!?

How should | counsel this patient?

How can a diagnosis be confirmed?

How should an anesthesia machine be prepped for a MH case?

Carvetto. Sim HIth Care. 2010 '




Ml

Stem

JP is a 19 yo man with no significant medical
history who suffered a severe fall while
mountain biking which resulted in an open
ankle fracture. He presents to the OR for

ORIF.

Carvetto. Sim HIth Care. 2010 '




State

Patient Status

Awake, oriented
Tachycardic
T37.9°C

BP 145/80

HR 90

O, Sat 98%

RR 24

Patient becomes
unresponsive

RTINS

BP 110/60

HR 80

02 Sat 100%

Patient pre

relaxation of the muscles
of the jaw

T37C

BP 95/58

HR 90

0O, Sat 100%

Patient stable. Surgery starts 1
T 377G

BP 110/70

HR 80

O, Sat 99%

ETCO, 38

Patient becomes hypercarbic Le

and mildly tachycardic
T 37°C
BP 100/70
HR 110
0O, Sat 97%
ETCO, 55

esents incomplete Le

Student Learning Outcomes or Actions Desired and Trigger to Move to Next State

Learner Actions:

Place monitors
Preoxygenate
Premedicate and proceed with induction

Learner Actions:

Induction with agent of choic
Neuromuscular blocker given

arner Actions:

Manual separation to open the mouth
Intubation

Check ETT placement

Mechanical ventilation initiated

earner Actions:
Demonstrate proper intraoperative monitoring
Continue anesthesia with nontriggering drugs

arner Actions:

Recognize hypercarbia and tachycardia
Increase Fi0 , to 10C

Try to find the cause of hypercarb

Check ventilator parameters, ETT, and breath
sounds

Arterial line placement

Carvetto. Sim Hlth Care.

QOperator
Announce patient arrival in OR
Maintain oxygen saturation above 98%
| ,.,F._:.:m. Points:
e the utn:%:.:r monitoring
rem a cation drugs and preoxygenation
roceed to INDUCTION once patient
senated, premedicated and all monitors are

Patient remains stable
eaching Points:
Choice of induction agents
Trigger: If succinylcoline is used proceed immediately
to MMR
Operator:
['rismus after succinylcholine
the simulator or .Eofan H_J.m
students)
After 90 s, E::rcﬁon,, and intubation are
Progressive decrease of oxygen saturation if
intubation takes more than 3 min (until 909
Once intubated, bilateral breath sounds pre
eaching Points:
Association of MMR and MH
Trigger: Proceed to SURGERY after mechanical
ventilation

ing induction

for 90 s (perform it in
information to the

e possible

Operator:

Patient remain stable

eaching m.o::%
Decide to dis

ontinue or continue the
oi:mmm::m agents
» HYPERCARBIA in 2 min
Qperator:
If learners check absorbent canister,
is purple and hot
Ventilator, ETT, and breath sounds are OK
ABG: PH 7.2, PaCO, 67, Pa0, 379, Bic 24, BE
eaching Points:
Differential diagnosis of hypercarbia
Order of signs in MH
Invasive monitoring
Trigger: Proceed to FEVER in 2 min

tell them that it

2010




Ml

Debriefing

Talk about MMR and MH
Talk about intubation, importance of RSI

Discuss signs of MH and their appearance order. Unexplained
tachycardia is the earliest and most sensitive sign of MH

Discuss MHAUS protocol for MH

Discuss how to contact MHAUS for information
Discuss use of Dantrolene

Talk about MH kit or cart in your hospital

Discuss importance of ICU stay and treatment options

Discuss how to counsel the family

Carvetto. Sim Hlth Care. 2010 '




The Debrief

Provide a safe place for
decompression
® Serious but able to have
fun

Stimulate reflection on
performance

Provide prompt, objective and
appropriate feedback
® |et participant discover
what went wrong
® Focus on perforMANCE
not perforMER.




Diagnostic Educational Objectives

based Reflection
D.E.O.R)®

SCENARIO: NLN Preoperative Bowel Obstruction—Fluid and Electrolyte Imbalance Revised

PATIENT: Stan Checketts Brief summary: This case presents a preoperative patient who . H
presents to the Emergency Department with severe dehydration. The symptoms of _u—.og d 2 C—.m_sm mnm:m—._o
dehydration are related to poor intake of fluids by mouth and reflux vomiting (small bowel

ohstruction). The student will be expected to demonstrate basic assessment to detect signs y

Sl Syibionis of Sevars detipdiaion andimpenaing hybovlarric ehiock natifine shysicin: [NCLE what’s in the log

immediately and provide the appropriate treatment. CRITICAL STEPS: Fluid Bolus for 2
Dehydration COURSE AUTHORS: NLN, modified by Frances W. Lee, DBA: CEPSC Hv MC mma q.< O._“ ._njm scenario

00:00:19 v Caregiver washed hands.To reduce the risk of health care associated infections nurses :mnm:.ﬁm.noq. can q.m<_m/>\ .n_\:m to start

should comply with current Centers for Disease Control and Prevention hand hygiene Lo
guidelines. Wash hands when entering a room, use gloves, and wash hands following a a debriefi Dmv
procedure.

00:00:20 v’ Introduced self to patient. Introducing self to patient and family members initiates the Nv In this pa rticular mﬁm3m_._0\

nurse patient relationship. A proper introduction not only includes name but also title so that .
the patient knows who is providing care. A name badge should also be worn visible to the pe rformance points are mmmmmo_ as
patient.

v Identified patient by the patients armband. Accuracy in patient identification should be V for Correct and X for Incorrect
provided with high attention and should be perfermed by at least two independent identifiers. AnOC_Q have UOmjﬂ values or O._”T_mq.v

00:00: Applied Oxygen. Application of oxygen is appropriate for this patient.
00:02: Obtained Vital Signs in first 5 minutes. Each performance value (V, X) is
Attached SpO2 in first 5 minutes.

Evaluated labs. followed by a “Comment” that

R a A notes why a given performance
¥ Did NOT assess Pain within first 5 minutes. Assessment and documentation of pain is

as prominent as the documentation of the traditional vital signs and should be considered as UO_Sﬁ is Correct or Incorrect as a
an important part of care. The American Pain Society coined the phrase "Pain as the 5th vital
sign”. Pain assessment and management are mandated by the Joint Commission on the function of a m_omnm.mn .ﬁﬂmmjmjm
Accreditation of Healthcare Organizations. . .
v/ Communicated directly with physician. O_U._mnd_<m.
Emergency Room Orders. Start IV and give Normal Saline fluid bolus 500 mL over 30

minutes 02 via nasal cannula to maintain SpO2 greater than 92% Diet NPO Insert Clicking on a specific time line

Nasogastric tube to low constant suction Labs: Complete Blood Count Chemistry Profile

Abdominal Series x-ray Meds: Buprenex 0.3 mg slow IVP every 6 hours prn pain — cues .ﬁjm <_O_mO .nO .H_Jm.n _OO_ 3._“
m_jmﬁ@mjﬂw. Room Orders. Start _uc. m_._Q give Normal Saline z)c_.a U.D_Cm 500 mL over 30 mmmonmm.ﬁma S\m.ﬁ_\d .Hjm 003 Bms.ﬁ.

minutes 02 via nasal cannula to maintain Sp0O2 greater than 92% Diet: NPO Insert
Nasogastric tube to low constant suction Labs: Complete Blood Count Chemistry Profile

[ gty
- 00

m
(=) )

W




D.E.OR.C

Facilitator Knowledge Probes:
Do you know that it is
important to ....!

What are the steps to.....!

Facilitator Skill Probes:
Do you know how to .....!
Show me how to....

Facilitator Judgement Probes:

When it is important to.....!
When should you.....?




There must be a
downside!

Some patient conditions cannot be modeled
well. diaphoresis

Physiology is sometimes difficult to mimic.
Multiple pharmacologic interventions for an
unstable patient

Unnecessarily complex scenarios can be
difficulty. Separation from CPB

Assessment is not yet well defined.




Rationale for simulation

Where simulation is today in education and
assessment

Types of Simulators

Creation of a scenario




John Schaefer, MD Matt McEvoy, MD

Associate Dean for Assistant Dean for
Patient Safety Patient Safety




Thanks!




