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Disclosure

• I have no disclosure relevant to this presentation



Objectives and Guardrails

• Vigorously defend surgical volume as an important factor in center designation.
• Vigorously defend regionalization as one of several methods of QI
• Suggest that we have a cognitive bias vis-à-vis the “bell curve”
• Lament unfortunate rhetorical techniques which employ straw-man arguments and 

statistical disingenuity
• Propose quality improvement initiatives built on the CHSS standards
 
All this while trying to….

• Not enlarge my enemies list or impugn motives



What would you do if I 
showed you a way 
produce a four-fold 
reduction  in your STS 
Mortality Rate?

Allen, Gavreau, Bloom, and Jenkins – PEDIATRICS 2003



Wasn’t That From a Bygone Era? 

2001, 2006, 2013, 2015, 2016, 2019…..





Magnitude of Local Crises?

• Open Door 
• Publicized – whistleblower etc.

• Closed Door 
• Internal and External Review

Rare



Simulations suggested potential reductions in deaths (n=282), 
major complications (n=1539), and length of stay (101 183 
days) over the 4-year study period if all hospitals were to 
perform at the current median or better, with 37% to 60% of 
the improvement related to the STAT 1 to 3 (lower risk) group 
across outcomes. 

A More Systematic Look in the Modern Era

Pasquali et al 2020 Circulation
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Risk Factors



Modifiable Risk Factors
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• Surgery
• Anesthesia
• Perfusion
• Critical Care
• Acute Care
• Imaging (echo/x-section)
• Catheterization
• Electrophysiology
• Heart Failure/Transplant/MCS
• Adult Congenital – Longitudinal Care
• Nursing and Advanced Practice
• Access; DEI

Working Groups



• First meeting March 2021

• Broad representation
- 30 members
- 13 societies 
- Diverse representation across program size & 

geography
- Surgery, cardiology, anesthesia, nursing, perfusion, 

etc.

• 25 1-hour zoom meetings

Participating Professional Societies

Congenital Heart Surgeons’ Society
Society of Thoracic Surgeons

American Association for Thoracic Surgery
American Heart Association

American College of Cardiology
American Academy of Pediatrics

Congenital Heart Public Health Consortium
Society of Pediatric Cardiovascular Nursing

Pediatric Cardiac Intensive Care Society
American Society of Extracorporeal Technology

Congenital Cardiac Anesthesia Society
Pediatric Heart Transplant Society

World Society for Pediatric and Congenital Heart Surgery





NICU (2012)

Levels I, II, III, IV  (4 Levels)

CHD Surgery: ECHSA/EACTS (2003)

• Optimal Structure of a Congenital Heart Surgery 
Department in Europe

• Large units – Full spectrum
• Smaller units – Standard care

• Eur J Cardiothorac Surg 2003;24:343-351

     

Pediatric Heart Center 2002

ACS 2015, 2022

Levels I, II, III

CHD Surgery: UK 
(2018)

Congenital Heart
Disease
Standards &
Specifications

• minimum of 4 surgeons
• surgeons operate together - complex cases
• Each surgeon >125 procedures/yr



Terms 
That Are 
Not 
Equivalent

Recommendations

 I/We think you should…

Guidelines

 I/We think you should… 
because of this level of evidence

Standards

 You must….

 



Endorsed By:

Congenital Heart Surgeons’ Society
Society of Thoracic Surgeons

American Association for Thoracic Surgery
American Heart Association

American College of Cardiology
American Academy of Pediatrics

Congenital Heart Public Health Consortium
Society of Pediatric Cardiovascular Nursing

Pediatric Cardiac Intensive Care Society
American Society of Extracorporeal Technology

Congenital Cardiac Anesthesia Society
Pediatric Heart Transplant Society

World Society for Pediatric and Congenital Heart Surgery



Endorsed By:

Congenital Heart Surgeons’ Society
Society of Thoracic Surgeons

American Association for Thoracic Surgery
American Heart Association

American College of Cardiology
American Academy of Pediatrics

Congenital Heart Public Health Consortium
Society of Pediatric Cardiovascular Nursing

Pediatric Cardiac Intensive Care Society
American Society of Extracorporeal Technology

Congenital Cardiac Anesthesia Society
Pediatric Heart Transplant Society

World Society for Pediatric and Congenital Heart Surgery

Number of times ”regionalization” is used - 0
Number of times “standardization” is used – 4
 -handoffs, training, care protocols



Format of Recommendations
• Structure; Process; Outcomes
• Two Tiers

• Volume & Complexity of Surgery
• Scope of Service
• Relationship-Affiliation

• Focus on Process-Variability Reduction
• Failure to Rescue
• Case Planning & Review
• Organization/Structure Matter
• Dependence on Systems not Individuals



Selected Recommendations
Comprehensive Essential

Minimum Index Case Volume 200 75

Complex Cases Yes In collaboration with CCC

Transplant / VAD Yes In collaboration with CCC

Number of Surgeons >/= 3 2*

Coverage 24/7/365 24/7/365

Cardiac ORs >/=2 1

Prespecified Transfer/Collaboration NA Yes

Transparent Internal and External
Outcome Reporting – STS Participation Yes Yes

Dedicated CICU Yes No

PC4 and PAC3 Yes/Yes Yes/Encouraged

Minimum Catheterization Volume 150 ?



• Take a drink of water….interlude



Numbers and Measurements….
Lies, Damned Lies, and Statistics



Clay Shirky

Lawyers, statisticians, medical researchers……”more study is needed”



Statistician-supported and industrially-sponsored cognitive bias



We can’t all be here…….



Who Is Served By Rankings?

Hospital/Center employed 
“Departments of US News and World 
Report”



Who Is Served By Rankings? – Not patients

XXXXXXXXXXXX



We can’t all be here…….

AcceptableNot Acceptable

Can most of us be here?



"Where the women are strong, the men are 
good- looking and all the children are above 

average."



"It would be better if everyone worked 
together as a system, with the aim for 
everybody to win."

Dr. W. Edwards Deming

“Patients and families made it clear that they did not 
want to travel to the best hospital. Rather they 
expected that we would provide excellent care, 
everywhere.”    
  Professor Martin Elliott



• 40% of deaths in STAT 5; 5% of cases
• 24% of death in entire STS; 4% of cases

Choosing a Center?



Measuring “Performance” in the STS Database



The Confidence Interval – an Ally and an Enemy

• How sure are we that our point estimate is a true reflection?

• For small n measurements, the confidence interval is very wide
• This gives cover (a place to hide)





Annual 
Volume

O/E OE overlaps 
1.0

Transplant

MCD 155 0.80 yes No

CHOC 115 0.49 yes No

NCH 179 0.75 yes No

RCH 205 0.39 no - better Yes

CMC 348 0.82 yes Yes

WVU 76 1.73 yes No



< 75 
Cases

75-200 
Cases

200-400 
Cases

>400 
Cases

O:E Ratio 
> 1 8 29 10 2

O:E Ratio 
=/<1 7 14 18 9

Observed to Expected Mortality by Size Category
All Cases



< 75 
Cases

75-200 
Cases

200-400 
Cases

>400 
Cases

O:E Ratio 
> 1 5 25 10 4

O:E Ratio 
=/<1 0 17 17 7

Observed to Expected Mortality by Size Category
STAT 5 Cases



Complications Mortality



A Protest Appears…



Specious Reasoning

• Opinions Without Evidence
• Straw Man
• Selective Argument
• Flawed Premise
• Circular Logic
• Virtue Signalling



A Straw Man Meets Selective Argument

“Volume Alone Does Not 
Predict Quality 

Outcomes…in …Pediatric 
Cardiac Surgery”



We recommend the community to steer 
away from using specific numbers as a 
sole metric and give merit to a program on 
the basis of the presence of a 
comprehensive system of care. 



We recommend the community to steer away from using 
specific numbers as a sole metric and give merit to a program 
on the basis of the presence of a comprehensive system of 
care. 



We recommend the community to steer away from using 
specific numbers as a sole metric and give merit to a program 
on the basis of the presence of a comprehensive system of 
care. 



Hans Rosling, MD
1948-2017



• Volume isn’t everything (and no one said it was)
• Volume isn’t nothing
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Format of Recommendations
• Structure; Process; Outcomes
• Two Tiers

• Volume & Complexity of Surgery
• Scope of Service
• Relationship-Affiliation

• Focus on Process-Variability Reduction
• Failure to Rescue
• Case Planning & Review
• Organization/Structure Matter
• Dependence on Systems not Individuals



Some Things That Might Work…

• Affiliation
• (A Little) Regionalization
• Collaborative Learning (Cardiac Networks United etc.)
• Actual and Virtual Site Visits/Verification



Affiliation

CHOC   STAT 4  51/460 = 11%   STAT 5  2/460 = 0.4%

UCLA. STAT 4  164/1222 = 13%   STAT 5  57/1222 = 4.6%



Affiliation

UKCH   STAT 4  16/250 = 6%   STAT 5  0/250 = 0%

CCHMC STAT 4  174/1368 = 13%   STAT 5  80/1368 = 6%



Regionalization



Regionalization Exists Already, Albeit Imperfectly

• Patients are referred for transplant to regional  centers, sometimes
• Patients are referred for certain rare diagnoses and procedures

• TOF/MAPCA
• Ebstein anomaly
• Fetal intervention

• Cooperative arrangements
• Cincinnati/UK; Columbia/Cornell; UCLA/CHOC; UCSF/Oakland; Duke/ECU; 

Mayo/Children’s Minnesota
• Not always successful – UTSW/Dell; others; 2 pediatric transplant programs 

in Houston; etc.
• Too early to tell – Duke/UNC



Reasons to Oppose Regionalization - Legitimate

• Potential for ”reduced access” (expense, time, insurance coverage, 
family support, coherent/continuous follow-up)?

• Logistical complexity (sharing of images/records/consultation)
• Capacity constraints at existing facilities
• Feasibility – financial, logistical, political, bureaucratic obstacles



Reasons to Oppose Regionalization - Other

• Cardiac care is profitable – 
Tens/hundreds of millions of $/yr 

• Cardiac care is important for 
education – UGME/GME

• Cardiac care provides halo effect –
infrastructure

• Cardiac care is prestigious – medical 
school dean, CEO



Reasons to Support Regionalization

• Improved outcomes = lives saved
• Faster improvement of care/better clinical research with larger n
• Economic efficiency
• Better education for specialists



Is Regionalization Effective and Feasible?

• Sweden – unequivocal yes
• Canada – unequivocal yes
• UK/Britain – maybe/likely



Sweden – “Voluntary” Regionalization

XX

1988-1991 1995-1997 2010-2019
Op Mortality 9.5% 1.9% 0.6%

"My conviction is that centralization has been decisive 
for the good results we have been able to show.”

Jens Johansson Ramgren, MD



Automobile 24 hours
Train 2. 5 days
Flight 3 hours

1450 miles
Vancouver Winnipeg

Regionalization in Western Canada – Access
Is “Access” A Virtue-Signalling Argument?



Western Canadian Children’s 
Heart Network

Total Population 11,900,000

Congenital Heart Surgical 
Centers 2

Congenital Heart Centers 5

Total Cases/yr 620

Cases/yr/center 310

Operative Mortality 1.7%



UK- NHS Standards for 
Surgical Centres

• Must have minimum of 4 WTE surgeons
• Must provide 24/7 surgical care
• Surgeons operate together on complex cases.
• Each surgeon must perform > 125 operations/year

Reduction from 11 to 7 centres - blocked by lawsuits



• ”Vastly superior to STS reports and transparent/publicly available” – speaker’s opinion
• Note the number of programs which are “underperforming”…..



Regionalization in the US?



The Geography 
of US 
Congenital 
Heart Surgery 



An Ideal World - 

Simulation  -all centers >300 cases/yr
• 116 lives saved
• 17% reduction in mortality
• Increase mean travel distance of 31 miles

• WOULD CLOSE 80-100 CENTERS 



Texas Population 2024 – 30,964,000
Congenital Cardiac Surgery (n=10 11; 8  9 public report):

Dallas-Ft. Worth - 3
Austin – 1 + 1
Houston – 2
San Antonio – 3
Corpus Christi -1

Pediatric Transplant Programs – 2  4

Republic of Texas



“Dr. McCormack asked about an update on site visits for panel members. 
Dr. Scholl stated he didn’t believe AHCA would allow site visits ……. Dr. 
Blanchard noted that site visits are in statue and were added to 
proactively help improve programs. Dr. Scholl stated he would like 
AHCA’s legal counsel to keep this under consideration as they investigate 
how to conduct site visits while staying within the Sunshine Law.”

“In 2016, the Florida Legislature enacted a new requirement 
to establish a pediatric cardiac
technical advisory panel (PCTAP)…”



A Congenital Heart 
Care “System” 



A Congenital Heart 
Care “System” 
Designed (?) by “Florida Man”



3

3

2

1

1

Center 2015 -18 2019 - 22 Transplant

A 120 111
B 119 84
C 82 46 Yes
D 155 156 Yes
E 129 70 Yes
F 77
G 251 183
H 160 161
I 215 218 Yes
J 131 120

Population – 22,975,931



3

3

2

1

1
Center 2015 -18 2019 - 22 Transplant Classification

A 120 111 Essential
B 119 84 Essential
C 82 46 Yes ? + T
D 155 156 Yes Essential +T
E 129 70 Yes Essential? + T
F 77 ?
G 251 183 Comprehensive-T?
H 160 161 Essential
I 215 218 Yes Comprehensive
J 131 120 Essential



3

3

2

1

1
Center 2015 -18 2019 - 22 Transplant Classification

A 120 111 Essential
B 119 84 Essential
C 82 46 Yes ? + T
D 155 156 Yes Essential +T
E 129 70 Yes Essential? + T
F 77 ?
G 251 183 Comprehensive-T?
H 160 161 Essential
I 215 218 Yes Comprehensive
J 131 120 Essential

Comments
• During 2 eras, 30% of programs were near /below 

minimum vol.
• All continued to do complex (STAT 5 cases)
• 3  “non-comprehensive” programs did transplants

• All essential or sub-threshold programs except 1 were 
within 25 miles of another program; the other was 73 
miles away

• Two programs “affiliated” with out of state partners



3

3

2

1

1
Center 2015 -18 2019 - 22 Transplant Classification

A 120 111 Essential
B 119 84 Essential
F 77 ?

Group 239 272 Comprehensive

C 82 46 Yes ? + T
D 155 156 Yes Essential +T
G 251 183 Comprehensive-T?

Group 488 385 Yes* Comprehensive

E 129 70 Yes Essential? + T
H 160 161 Essential

Group 289 231 Yes Comprehensive

I 215 218 Yes Comprehensive
J 131 120 Essential

Group 346 338 Yes Comprehensvie

Affiliation/Alignment/Cooperative Model



3

3

2

1

1
Center 2015 -18 2019 - 22 Transplant Classification

A ? ? ?
B ? ? ?
F ? ?

Group 239 272 Comprehensive

C ? ? ?
D ? ? ?
G ? ? ?

Group 488 385 Yes* Comprehensive

E ? ? ?
H ? ? ?

Group 289 231 Yes Comprehensive

I ? ? ?
J ? ? ?

Group 346 338 Yes Comprehensvie



Next Steps

1. Convert Recommendations to Standards – to be verified by CHSS/PCICS/Cardiac 
Networks United/Etc.
• Voluntary participation – Initial and Q3(?) years
• Consultancy/Site Visit early if needed and requested by site
• Issue Verification/”Seal of Approval”

2. For Essential Centers, Regionalization WITHOUT Closure
• Urge transfer of most complex cases (STAT5, some STAT 4, transplants, VADs, etc.) 

` -less than 10% of case volume
3. For “Too Small Centers”, no verification offered or possible – alignment/closure urged
4. Vastly enhanced Real-Time public reporting – VLAD, granular/practical/simplified
5. Consign USNWR to the scrap heap of history.
6. CHSS Study – Seek success factors in high performing small centers…underway





Small programs (75-200 index cases/year):
Overall, there is high variability in performance

Nevertheless, some small programs consistently outperform 
large programs

Research question: What are the key attributes of the top 
performing small programs?

Answering this question will help all programs improve

 Current focus of CHSS Q/O Committee



Other Solutions Are Crucial



Seventeen Years of Cardiac Surgery in Dallas









Same Surgeons, Same ICU, Same Volume



“You can always count on the 
Americans to do the right 
thing, ……..”



“You can always count on the 
Americans to do the right 
thing, after they have 
exhausted all the other 
possibilities.”



There is much more to do……
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Impact of Diffusion of Programs on Education

• Young surgeons leaving training are, in general, very poorly 
prepared to function independently

• Established surgeons, in general, do a lousy job of mentoring 
junior partners – too little experience early on; partners become 
fodder; exeptions exist but are rare

• EON call is terrible, and only exceeded by EN call
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