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Objective: It takes both context 
knowledge and generalizable knowledge 
to provide a solid foundation for 
designing intelligent tests of change.  
Participants will learn the crucial role of 
these two types of knowledge to guide 
improvement efforts that result in 
effective and sustainable improvement.



What I hope you will take away What I hope you will take away 
from this lecture. from this lecture. 

� The “Microsystems” level is the place to begin 
transforming healthcare.  

� Observational research is highly underrated and 
involving ourselves in observational research is a 
moral imperative. 

� Explain the crucial role of  two types of 
knowledge to guide improvement efforts that 
result effective and sustainable improvement.

� Have a healthy disregard for the status quo and 
understand that you have two jobs to do everyday

1. Do the work
2. Improve the work  



The Great Travesty



The Great Travesty

“Scientific knowledge about best care is not 
applied systematically or expeditiously to 
clinical practice.  It takes an average of 17 
years for new knowledge generated by 
randomized controlled trials to be incorporated 
into practice, and even then application is highly 
uneven.”



Moral Imperative to AdvocateMoral Imperative to Advocate
for Changefor Change

“We have an extraordinary capacity 
to deliver the best care in the 
world, but we repeatedly fail to 
translate knowledge and capacity 
into clinical practice.”
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Clinical Clinical MicrosystemMicrosystem

A clinical A clinical microsystemmicrosystem is a small group of people is a small group of people 
who work together to provide care to discrete who work together to provide care to discrete 
subpopulations of patients. subpopulations of patients. 

It has shared clinical and business aims, linked It has shared clinical and business aims, linked 
processes, shared informational environment, processes, shared informational environment, 
and produces services which can be measured and produces services which can be measured 
as outcomes. as outcomes. 
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 decompressor
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““ Best efforts and hard work , Best efforts and hard work , 
not guided by not guided by knowledgeknowledge only only 
dig deeper the pit that we are dig deeper the pit that we are 

in.in. ””

The New EconomicsThe New Economics , , 

W. Edwards Deming W. Edwards Deming 



How do we improve the How do we improve the 
microsystemmicrosystem ??

Generalizable
Scientific
Evidence + Context Improvement

Measurement of our Measurement of our 
systemsystem

Enumerative StatisticsEnumerative Statistics

Published studiesPublished studies

RCTsRCTs, , 

Observational studies Observational studies 
CaseCase--control studies, control studies, 
Case Series, Case Series, 
Systematic ReviewsSystematic Reviews

Intelligent Action!Intelligent Action!



GeneralizableGeneralizable KnowledgeKnowledge



GeneralizableGeneralizable KnowledgeKnowledge



Using a Registry to Build ContextUsing a Registry to Build Context
KnowledgeKnowledge
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Knowing to DoingKnowing to Doing

Generalizable
Scientific
Evidence

+ Context Improvement

Knowing Doing
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++

ContextContext



““ Every system is perfectly designedEvery system is perfectly designed
to achieve exactly the results it gets.to achieve exactly the results it gets. ””

Paul Paul BataldenBatalden
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Vision Statement
The Maine Heart Center at Maine Medical Center will  be a leading provider of Cardiovascular care in th e nation. The Maine

Heart Center will be recognized as one of the premi er centers in the country as demonstrated by access ible, cost
effective and compassionate patient care, superior outcomes, and excellence in education and clinical research.
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Heart Center will be recognized as one of the premi er centers in the country as demonstrated by access ible, cost effective

and compassionate patient care, superior outcomes, and excellence in education and clinical research.
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How do we improve the How do we improve the 
microsystemmicrosystem ??

Generalizable
Scientific
Evidence + Context

Improvement

Measurement Measurement 
//UndertandingUndertanding of the of the 
systemsystem

Published studiesPublished studies

RCTsRCTs, Systematic , Systematic 
Reviews, CaseReviews, Case --control control 
studies, Prospective studies, Prospective 
CoHortCoHort Studies, Case Studies, Case 
Series, Observational Series, Observational 
studies, studies, 



“Real World” ExampleExample

SStrategies trategies TTo o RReduce the educe the OOccurrence of ccurrence of 
BBrain rain EEmbolization and mbolization and hhypoperfusionypoperfusion

((STROBEhSTROBEh ))
Improvement Working GroupImprovement Working Group



STROBEhSTROBEh ’’ss ObjectiveObjective

1.To form a multidisciplinary team ( Surgeons, Anesthesiolgists, 
perfusionists, others

2. To disseminate to our clinical team 
a. published evidence related to embolization and risk of 

brain injury
b. Contextual information (how well does our system     

perform the timing and frequency of cerebral emboli 
and brain  hypoperfusion )

3. To redesign processes of the surgical procedure that contribute to 
the risk of embolization and hypoperfusion of the brain during 

surgery.



EvidenceEvidence ContextContext



Retinal and Cerebral Retinal and Cerebral MicroembolizationMicroembolization
During Coronary Artery Bypass Surgery  A During Coronary Artery Bypass Surgery  A 

Randomized, Controlled TrialRandomized, Controlled Trial
Circulation.Circulation. 2005; 112: 38152005; 112: 3815

RaimondoRaimondo AscioneAscione , FRCS; Arup , FRCS; Arup GhoshGhosh, FRCS; Barnaby , FRCS; Barnaby 
C. Reeves, C. Reeves, DPhilDPhil ; John Arnold, BA; Mike Potts, ; John Arnold, BA; Mike Potts, 

FRCS; FRCS; AtulAtul Shah, Shah, MBBchMBBch; Gianni D. ; Gianni D. AngeliniAngelini , FRCS, FRCS

HITS were 14.7HITS were 14.7 times more frequent (95% CI, 3.5 to 62; times more frequent (95% CI, 3.5 to 62; 
PP=0.001) and S100B  level was =0.001) and S100B  level was 2.1 times higher (95% CI, 2.1 times higher (95% CI, 
1.3 to 3.5; 1.3 to 3.5; PP=0.005) when retinal=0.005) when retinal microvascular damage microvascular damage 

was presentwas present ..

Injury was associated with embolic dose.  Injury was associated with embolic dose.  
Identified by images and biochemical assayIdentified by images and biochemical assay



Evidence that Surgical Technique Evidence that Surgical Technique 
is importantis important



Evidence that Surgical Technique Evidence that Surgical Technique 
is importantis important
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Generalizable
Scientific
Evidence

+ Context
Best Possible

Care

Intelligent Action!Intelligent Action!

+
Improvement



CPB ComponentsCPB Components

Venous Venous 
ReservoirReservoir

PumpPump

OxygenatorOxygenator
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Use of this model for improvement Use of this model for improvement 
resulted in an 87% reduction in Circuit resulted in an 87% reduction in Circuit 
Emboli and a 77% reduction in brain Emboli and a 77% reduction in brain 

EmboliEmboli



SStrategies trategies TTo o RReduce the educe the OOccurrence of ccurrence of 
BBrain rain EEmbolization and mbolization and hhypoperfusionypoperfusion

((STROBEhSTROBEh ))
Improvement Working GroupImprovement Working Group

� Meets monthly to discuss findings and opportunities to improve care. 
� Changed technique of initiating cardiopulmonary bypass.
� Changed CPB prime additives
� Modified the use of vacuum assisted venous drainage
� Insertion of retrograde cardioplegia cannula prior to onset of CPB
� Redesigned the CPB circuit with the use of improved reservoirs and filters
� Reduced the use of cardiotomy suction
� Use of an extra tie around the venous catheter and right atrium to prevent air 

entrainment into the CPB circuit



Generalizable
Scientific
Evidence

+ Context
Best Possible

Care

Intelligent Action!Intelligent Action!

+
88% reduction 
outflow emboli

76% reduction 
in Cerebral 
emboli



“Every system is perfectly designed 
to achieve exactly the results it gets.”

Paul Batalden

InputInput SystemSystem OutputOutput


