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Learning ODbjectives

A The relationship between complexity and

error
A The limitations of human cognition
and

A Solutions that can be applied today
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Disclosures

A No financial conflicts

A 1am NOT
I A Pilot
I A Consultant for Crew Resource Management
I Human Factor Scientist

A | hope | am not an evangelist

= | MASSACHUSETTS
MCH/ GENERAL HOSPITAL

HEART CENTER (@




| am a practicing cardiac surgeon
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Warning: We are going to talk about Errors

nfairlure of a planned a
completed as intended

or
the use of a wrong plan to achieve an

ali mo
per IOM and after J. Reason
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and 3 basic prol

A Complexity
A Cognition
A Communication
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A Surgical Error

A 56 year old man
A S/P massive heart attack

A Shock

A Left-Ventricular assist device

A Listed for transplant

A Wait in-hospital >3 months
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Case (cont.)

A Donor heart available Xmas day
A Transplant performed by 2 staff surgeons

A Transplanted heart functioning normally
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Postoperative head CT scan
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What Happened?

A Complex case

A Sick patient

A But was it preventable?
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We have a nComplexity P




The nNnComplexity Probl em

TEA PARTY USA
| GROWING REVOLUTION

TEA PARTIES ARE
ANTI-STIMULUS
DEMONSTRATIONS

DEVELOPING...
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And Complexity leads to accidents
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Complexity I s characte

A Instability
A Non-linearity
A Emergence

A Unpredictability
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Instability

Al St abl eo s t-emuiliersim physits n o n

e
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Non-linearity
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AREmer genceo

eand someti mes | es:
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Unpredictability
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Il n Compl ex Systemsé el
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The Cognition Problem

Whil e compl exi t)

our intellect i1s not
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Human cognition has evolved

I Heuristics and Biases

A Pattern recognition
A Availability
I recency

I hedonic impact

I Selective attention

.Il F ixati O n Cave painting, Lascaux, France, 15,000 to 10,000 B.C.

I Intuitive decision making
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A Surgical Error:
Fi xation (Atunnel Vvisiono), Con

A 40 year old father of 2
As/p XRT forHo d g kadgea1d s

A s/p chemo for recurrent Ho d g kdgen3@ s

A s/p 8/06
I CABG, AVR, MVR, pericardiectomy
A Struggled out of hospital with CHF
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A Surgical Error

A Admitted 4 months later with endocarditis
A Sunday afternoon i AR progressing

A Emergent
I Redosternotomy
I Double valve replacement
I Pericardial patch reconstruction
I Aortic homograft
I Cabrol coronary reconstruction (SV)
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A Surgical Error

A 2:00 AM

A Weaned from bypass

A Protamine

A Decannulated

A Progressive RV dysfunction, then biventricular dysfunction
A RVAD

A Death
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How could | have been so stupid?

e MASSACHUSETTS
w1/ GENERAL HOSPITAL

HEART CENTER (§




Was it a Preventable Death?

A Complex case
A Sick patient

A But was it preventable?
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Preventable Death?

A Complex case

A Sick patient
A But was it preventable?

A | saw what | expected

A 1 did not stop to consider all possibilities

A | was tired
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How We Think:
Why Is It so obvious in retrospect?

A We live our lives forward as
experts
I Expert decision-making is by
Intuition and mental simulation
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The Paradox of Expert Opinion Iin Retrospect

Awe live our lives forward as experts
I By Intuition and mental simulation

ABut we re-examine them as if novices
I Algorithmically
I Rationally
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NConfil rmation Bl aso

NThe hur
understanding, once it has
adopted an opinion,
collects any instances that
confirm it, and though the
contrary instances may be
more numerous and more
weighty, it either does not
notice them or else rejects
t hem.

Sir Francis Bacon
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Confirmation Bias in the face of uncertainty

A Decision making is Intuitive

A Depends on emotional state

ASense of fdAcert
from the Amygdala
I The feeling of
I DejaVu

A Emotional input makes Niaadali

confirmation bias harder to

Limbic system

break
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Confi rmati on bi as can |
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Cognitive demands

When Complexity exceeds Cognitive
capaci tye

Technological Progress
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The Birrth of NHumMman F

During WWII the emphasis was placedonidesi gni ng
human t o f I tthrdugheelegtiancahd traimng
(person-centered)

but planes kept
crashinge
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Solutions: The Origin of Checklists

Bl/int oo much plane f o
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Cognitive demands in the OR

The Complexity Problem in Surgery

Progress

Q



Cognitive demands in the OR

The Complexity Problem in Surgery
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Cognitive demands in the OR

The Complexity Problem in Surgery

Progress




Cognitive demands in the OR

The Complexity Problem in Surgery

Progress




Solutions? A New Perspective

Honored
Guest’s
Address

Beyond Flatland

Marc R. de Leval, MD, FRCS

r President. thank you for y
the Association, ladies and
honored guest of The An
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Traditional Medical Perspective

Paiiznt Risk Outcome
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