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Tetralogy of Fallot repair
Evolution

1. The Era of Pathologic Anatomy (Before the 1940s)
2. The Era of Clinicophysiology and Surgery (1940s to 1970s )(WWII)
3. The Infant Era (1970s to 1990)

4. The Current Era of Cardiac Development (1990s and Beyond)
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Blalock -Taussig-Thomas

anastomosis in 1944 ( Potts, Waterston etc)
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September 1956

Complete Anatomical Correction of the Tetralogy of Fallot Defects
Report of a Successful Surgical Case

C. WALTON LILLEHEI, M.D.; MORLEY COHEN, M.D.; HERBERT E. WARDEN, M.D.; RICHARD L. VARCO,
M.D.
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Figure 6. C. Walton Lillehei, MD. Used with permission from the
Lillehei Heart Institute at the University of Minnesota.

Figure 7. Diagram of the cross circulation technique used by
C. Walton Lillehei in 1954-1955. Either the mother or the father
of the patient was a donor.

N=11 Mortality 4 (36%)

AMA Arch Surg. 1956;73(3):526-531. doi:10.1001/archsurg.1956.0128003015201%® Fundacién .
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John W. Kirklin Mayo Clinic

First ToF repair using extracorporeal circulation 1955

Figure 11. The Mayo-Gibbon heart-lung machine. Used with
permission from the Mayo Historical Unit, Mayo Clinic, Roches-
ter, Minn.
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Figure 4. John H. Gibbon, MD. Courtesy of Thomas Jefferson
University Archives and Special Collections.
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Development of Pediatric Cardiac Surgery across the world

Canada
Maude Abbott 1939

Bigelow 1952 Hypothermia
G Trusler, W. Mustard (1963)

United State
Mc Lean 1918 (Heparin)

igat
Blalock, Taussig, Thomas 1945( BTS)
Gibbon. Lillehei, Kirklin 1958 (ECC)

Lillehei Zoll 1952 (Pacemaker)
Rashkind 1966 ( atrioseptostomy)
Dammon Muller 1952 ( PA Banding)

Sweden
Crafford Co Ao 1944
Senning ( Atrial switch)

France , UK, Germany, ltaly
D Ross Homograft 1962

Fontan Kreutzer

Dobost

Brock

New zealand

Barrat Boyes 1958 ECC
Homografts 1962
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Development of Pediatric Cardiac Surgery in
South America. (Closed surgery) (Late 40’s)

Colombia = venezueLA

G. Humphreys,1948 ( PDA) dxi;\

Rueda 1952 BTS
e Brazil

Azarias de Brito 1946 ( PDA)
e Dominguez Pinto 1948 ( BTS)

PERU

\
Océano /CH

Pacifico
G Océapo
Chile / Atlantico
Amestri 1943 ( PD Mgentina

y Enrique Finochietto 1941 ( PDA)
¥+ @ Albanese 1946 Ao Co BT Shunt

>023 e Fundacion
A S e o ite mt ~ Cardioinfantil

@
laCardio



Development of Pediatric Cardiac Surgery in South
America. (Open heart Surgery)(late 50°s)

Venezuela

i VENEZUELA
Colombia b Cow;:? S, wizy,,..  Ruben Jaen Centeno 1958
Dennis Melrose (™ ***7%"  Gustavo Garcia Galindo. ECC 1961
Bejarano , Ramirez Villegas, 7\; .
Montoya. 1959 ECC é/ Brazil
PS, ADS bert \\mu BRASI Felipozzi 1,955 PE ECC
eru \ olivia //

Ricardo Tole 1959, 1960 \}aou»lu ma Pefia
\

) !

Zerbini, Bittencourt,
{ and Jatene (ECC)

o /CF i S Zerbini_1960 T o Fallot
_ Pacifico 7 Uruguay
Chile /"*GE"”’“ 4 Juan Carlos Abd y
|
Helmut Jaeger 1957( ASD)) wodgr” Roberto Rubio ECC
1959,1960
Argentina

Mario Brea, Tricerri 1958 ECC.
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George Humphreys Dennis Melrose Walton Lillehei



The first repair operation was performed by Lillehei in 1954 using
cross-circulation and a transventricular approach to the

ventricular septal defect closure and trans-annular patching.
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Dres. Arenguren, Lillehei, Pisanu en Argentina 1956
- ® Fundacién
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Colombia 1959
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Pulmonary valve cusp augmentation with autologous

. . . Evolving strategies for preserving the pulmonary valve during earl
pericardium may improve early outcome for tetralogy .. > gl preserving the pu y g early

repair of tetralogy of Fallot: Mid-term results

of Fallot

.. . a . . F . b c
Petros Anagnostopoulos, MD,* Anthony Azakie, MD,* Shobha Natarajan, MD,” Nelson Alphonso, MD,’ Vladl‘mlro L. Vlda: MD, PhD," Alvise Guane'nto, MD, Btaglo CE?Staldl,‘MD, .Matteq Sambugaro, MPH,
Michael M. Brook, MD,” and Tom R. Karl, MD® Massimo A. Padalino, MD, PhD," Ornella Milanesi, MD,” and Giovanni Stellin, MD"
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Transannular patch
over RVOT and PA

(epicardial edge)

2095 0" J Thorac Cardiovasc Surg 2007;133:640-7 'E‘g;gg,ci;?fgnﬁ. I:Cardio
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Webinars (COVID)
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REVIEW
Current outcomes and treatment of tetralogy of Fallot[version 1;

peer review: 2 approved]

Jelle P.G. van der Ven "' 1-3, Eva van den Bosch':2, Ad J.C.C. Bogers3,
Willem A. Helbing14

—————
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EACTS and STS I 2 : “S— -
have reported a peri- 5 L ° o~y
. . S —
operative mortality T 3
below 3% inrecent ¢ _
w _ i
years o F
Z
g = Era of ToF repair
&)
5 — <1975
O —— <1975 to 2000
o | | — <t975102018
—— 1975102018
—— 1990 to 2018
g =
< | | | | |
0 10 20 30 40
Years since repair
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Results of reparative surgery for tetralogy of Fallot; data
from the European Association for Cardio-Thoracic Surgery
Congenital Database'

George E. Sarris**, Juan V. Comas’, Zdzislaw Tobota® and Bohdan Maruszewski

Tetralogy of Fallot Repair in Developing ) Grock for updates
Countries: International Quality
Improvement Collaborative

Nestor Sandoval, MD, Marisol Carreno, MD, Williamm M. Novick, MD, MS,

Ravi Agarwal, MD, Iftikhar Ahmed, MBBS, FCPS, Rakhi Balachandran, MD,

Maria Balestrini, MD, K. M. Cherian, MD, Ulisses Croti, MD, PhD, Xinwei Du, MD,
Kimberlee Gauvreau, ScD, Do Thi Cam Giang, MD, Ramkinkar Shastri, MD, and
Kathy ]J. Jenkins, MD, MPH

Survey of multinational surgical management
practices in tetralogy of Fallot

Sara Hussain®, Osman Al-Radi?, Tae-Jin Yun®, Zhongdong Hua*, Budi Rahmat®,
Suresh Rao®, An Qi’, Charles Fraser®, Yves d’Udekem?®, Quazi Ibrahim?®,
Ingrid Copland®®, Richard Whitlock'* and Glen Van Arsdell*

Outcome after surgical repair of tetralogy of Fallot: ® Check
A systematic review and meta-analysis

Jamie L. R. Romeo, MD, MSc," Jonathan R. G. Etnel, MD," Johanna J. M. Takkenberg, MD, PhD,"
Jolien W. Roos-Hesselink, MD, PhD,” Wim A. Helbing, MD, PhD,* Pieter van de Woestijne, MD,*
Ad J. J. C. Bogers, MD, PhD," and M. Mostafa Mokhles, MD, PhD*

The Society of Thoracic Surgeons
Congenital Heart Surgery Database:
2019 Update on Outcomes and Quality

Jeffrey P. Jacobs, MD, John E. Mayer, Jr, MD, Sara K. Pasquali, MD, MHS,
Kevin D. Hill, MD, David M. Overman, MD, James D. St. Louis, MD,

S. Ram Kumar, MD, PhD, Carl L. Backer, MD, James S. Tweddell, MD,
Joseph A. Dearani, MD, and Marshall L. Jacobs, MD

The World Society for Pediatric and
Congenital Heart Surgery: 2021 Update of the
World Database for Pediatric and Congenital
Heart Surgery

James D. St Louis, MD', Luqin Deng, PhD?2, Claire Covington, MPA?Z,
Nicholas A. Timkovich, MSHI3, Danielle Crethers, BA',

Craig S. Collum, MPH?Z, John K. Pennington, MSHI?, Taylor Broser?,
Robert J. Dabal, MD?, Jeffrey P. Jacobs, MD?®, James E. O’Brien, MD®,
Erle H. Austin, MD?3, Christo I. Tchervenkov, MD?,

and James K. Kirklin, MD?

The American Association for Thoracic Surgery (AATS) ® Cheok for updates
2022 Expert Consensus Document: Management of infants
and neonates with tetralogy of Fallot

Expert Jacob R. Miller, MD," Elizabeth H. Stephens, MD, PhD,” Andrew B. Goldstone, MD, PhD,*
Consensus Andrew C. Glatz, MD, MSCE, Lauren Kane, MD,° Glen S. Van Arsdell, MD,"
Panel: Giovanni Stellin, MD,? David J. Barron, FRCS(CT)," Yves d’Udekem, MD, PhD,’
Lee Benson, MD,’' James Quintessenza, MD,* Richard G. Ohye, MD,' Sachin Talwar, MS, MCh,
FIACS," Stephen E. Fremes, MD, MSc," Sitaram M. Emani, MD,” and Pirooz Eghtesady, MD, PhD*




Tetralogy of Fallot repair around the World

Database Number of Mortality ([ TAP % | Age Age at the Repair
patients months

STS (2010-2022) 4.869 1.3 52-66 77% younger 1 year
EACTS CDB (2012) 6.656 2.47 57.5

WDPCHS (2022) 3.082 2.1 ?

1QIC. (2018) 2164 || 3.3 ‘ _ 12 m 71% older than 6 M.
Multinational survey (2019) 1.800/year 43 -47 | Older 3 m

Systematic Review 21,427 2.84 49 0.5+2.5

Metanalysis (2022)

FCI (2022) 556 13.9-1.9 || 47%  |197

Habib HF. Ann Thorac Surg 2010;90:813-20)

Jacobs, J. Ann Thorac Surg 2019

Sarris G. European Journal of Cardio-Thoracic Surgery 42 (2012) 766—774.

St. Louis J.. World Journal for Pediatric and Congenital Heart Surgery 2022, Vol. 13(2) 137-145.
Sandoval N. Ann Thorac Surg 2018;106:1446-51)

CARDIOLOGY Hussain S. Cardiology in the Young 2019 29: 67-70. @ Fundacion ® .
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TOF Repair by Ages
STS versus 1QIC

50
HSTS mIQIC
40
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Outcomes after TOF repair in 556
consecutive patients in a single
institution in a Middle -Income Country

2001 -2022
TR = = Department of cardiac Surgery and
e -~ Congenital Heart Institute.
Fundacidon Cardioinfantil-La Cardio.
Bogota, Colombia
o L 2022
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Total primary Repair by Ages

W STS H [QIC H FC
45

40
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25
20
15
10 14
' B Ii gl B
0 o o6 [ udu i,

0-30 Days >30 Days - 3 Months >3 -6 Months 6 Months - 1 Year 1-2Years >2 - 18 Years

s [EEERA |[TAP 47%. Mortality 3.9% to 1.9%

STS Ann Thorac Surg 2010, IQ'C Sandoval N . Ann Thorac Surg. 2018 FC' Sandoval WSPCHS 2022
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Total Alive Death Valor p

Variable N= 556 n=534 n=22

Preoperative

Age in Months. 19,7(11,4-51,4) 19,4(11,4-51,4) 24,6(8,4-145,4) 0,781

Female 287(51,6) 274(51,3) 13(59,1) 0,520

Malnutrition % 319(57,4) 302(56,6) 17(77,3) 0,077
M O rta I |ty Oxygen Saturation 87(80-92) 92(88-95) 86(78-92) 0,005

Hematocrit % 44(39,5-50,4) 40,8(37-45,2) 43,3(37-51) 0,129
ana IYS'S Intraoperative

CPB Minutes 100(76-130) 99(75-130) 124(95-228) 0,004

Aortic Cross-Clamp Minutes 74(53-123) 74(53-95) 87,5(57-172) 0,081

Postoperative

Surgical Infection 12(2,2) 12(2,2) 0 0,482

Mediastinitis 3(0,5) 3(0,6) 0 0,716

Neurologic event 6(1,1) 5(0,9) 1(4,6) 0,215

ECMO 14(2,6) 13(2,4) 1(4,6) 0,295

CARDIOLOGY
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Outcomes after TOF repair in 556 consecutive patients operated in a single institution in a Middle -Income Country

B ECMO -@-%Mortality
4.5

3.5

2.5 @ @

Number

1.5

05 @

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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Type of repair and early surgical outcomes.

From 2010-2022 (309 patients )

TAP
47%

—

®m Transannular patch + neovalve ®m Transannular patch with no valve » Valve preservation or Hegar Dilatation



Final words

* Difficulties and great challenges always bring progress, as occurred in pediatric
heart surgery.

* Primary ToF repair is later in developing countries.
e The use of a TAP remains static over time. It is almost 50% of the cases.

* The use of a TAP may be due to the aggressive nature of many surgeons, who now
prefer childhood repair over stage repair.?

* Could developing countries have less TAP due to late repairs?
* Webinars help improve knowledge, anywhere in the world.

* Each center must do what gives you the best results, depending on what your
database tells you for the improvement of your patients and their families
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