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1 ional Journal of Cardiology, 4 (1983) 331-344
Elsevier

Special Article

The present era of myocardial revascularization -
some historical landmarks

TABLE 2 René G. Favaloro *

Guemes Hospital and the El Salvador University School of Medicine, Buenos Aires, Argentina

History of coronary bypass surgery.

A. EXPERIMENTAL

1910 Alexis Carrel. Homologous carotid artcry between the descending thoracic aorta and left coronary
artery [41,42]

1954 Murray and associates, Axillary or free carotid artery between the ascending aorta and coronary
arteries with the use of heparin [43-45]

1961 Mamiya and associates. Left subclavian artery and left coronary artery [46]

1963 Sauvage and associates. External jugular vein between the descending aorta and left coronary
artery [47]

1966 Wakabayashi and associates. Saphenous vein graft, as we know it today [48-50] (reported in 1968)

B. CLINICAL APPLICATION OF SAPHENOUS VEIN GRAFT

1962 Sabiston (reported in 1974) [51]. Saphenous vein graft to the right coronary artery (the patient
died)

1964 Garrett and associates (reported in 1973). First clinical success: saphenous vein graft to the
anterior descending coronary artery [52]

1966 Kahn (reported in 1971). Saphenous vein graft to the right coronary artery [53]

1967 Cleveland Clinic team [15,25]

1968 Johnson and associates from Milwaukee [2],22]

C. EXPERIMENTAL MAMMARY-CORONARY BYPASS

1956 Thal and associates. To the circumflex coronary artery [54]

1960 Goetz and associates. Nonsuture technique with tantalum rings to the anterior descending or
circumflex coronary artery [535]

1961 Mamiya and associates. To the right coronary artery [46]

1964 Spencer and associates. To the circumflex coronary artery [56]

D. CLINICAL APPLICATION

1960 Goetz and associates. To the right coronary artery [55]

1966 Kolessov. To the anterior descending coronary artery [57]

1968 Bailey and Hirose. To the right coronary artery [58]

1968 Green and associates. To the anterior descending coronary artery with a microscope [29]
1970 Cleveland Clinic team
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Mammary artery-coronary artery
anastomosis as method of treatment

for angina pectoris

V. I. Kolessov, M.D.,* Leningrad, U.S.S.R.

FOREWORD
The opinions concerning the management and surgical treatment of angina pectoris as
expressed in this paper by Professor V. L Kolessov are at variance with the concepts of
many surgeons in the United States. Consequently, with the approval of Professor Kolessov,
we asked Dr. Donald B. Effler to prepare a comment on this paper. Also included at the
end of this paper, is Professor Kolessov's response to Dr. Effler’s comment.
—RBrian Blades, Editor

Kolessov VI. J Thorac Cardiovasc Surg. 1967 Oct; 54(4):535-44
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Fig. 3. The special scissors for incising the smaller vessels. o : :
& p = Fig. 5. An end-to-side anastomosis (schema). The arrangement of the sutures

Fig. 6. Drawing of an implantation of the inner mammary artery into the myocardium and
mammary artery coronary artery anastomosis
Fig. 4. An end-to-side anastomosis (schema). The arrangement of the sutures.

Kolessov VI. J Thorac Cardiovasc Surg. 1967 Oct; 54(4):535-44
www.fundacionfavaloro.org




Development of Surgical Treatments for Coronary
Artery Disease

Robert H. Jones, MD

THE ROAD TO CORONARY BYPASS GRAFTING

Indirect Operations on the Coronary
Vasculature
( the Nob
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TABLE 2. Important First Operations for Coronary Artery Disease in Man

Date Performed Date Reported Surgeon Operation

April 2, 1916 1920 Jonnesco® Left cervical sympathectomy

March 24, 1933 1933 Berlin® Thyroidectomy

February 13, 1935 1935 Beck’ Cardiac abrasion and muscle flap

April 19, 1939 1941 Fauteux®® Coronary vein ligation

1952 1952 Murray® Internal mammary artery implant

1950 1955 Vineberg® Internal mammary artery implant

1939 1955 Zoja and Cesa-Bianchi® Internal mammary artery ligation

October 29, 1956 1957 Bailey* Coronary endarterectomy

February 12, 1959 1960 Dobost?® Excision of syphilitic overgrowth of coronary ostia
1958 . 1961 Senning? Vein patch enlargement of coronary arteries

1964 1967 Kolessov?® Internal mammary artery to coronary artery bypass
May 9, 1967 1969 Favaloro?® Saphenous vein aorta to coronary bypass
November 16, 1964 1973 Garrett® Saphenous vein aorta to coronary bypass

April 4, 1962 1974 Sabiston®? Saphenous vein aorta to coronary bypass

Robert H. Jones; Annals of Surgery, Vol. 238, N° 6S, Dicember 2003
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Keynote Lecture Series

The history of arterial revascularization: from Kolesov to Tector
and beyond

. 1.2,3 s 1
Brian F. Buxton 7, Sean D. Galvin

1 - . - . . . - . .2 . .
Department of Cardiac Surgery, The Austin Hospital, Heidelberg, Victoria, Australia; "Epworth Research Institute, Epworth Hospital, Melbourne,
Victoria, Australia; “University of Melbourne, Melbourne, Victoria, Australia

Corresponding to: Professor Brian F. Buxton. Epworth Hospital, 59 Erin Street, Richmond, Victoria, Australia. Email: brianbuxton40@gmail.com.au.

Coronary artery bypass grafting (CABG) is the one of the most effective revascularization strategies for
patients with obstructive coronary artery disease. Total arterial revascularization using one or both internal
thoracic and radial arteries has been shown to improve early outcomes and reduce long-term cardiovascular
morbidity. Although CABG has evolved from an experimental procedure in the early 1900’ to become one
of the most commonly performed surgical procedures, there is still significant variation in grafting strategies
amongst surgeons. We review the history and development of CABG with a particular emphasis on the early
pioneers and the evolution of arterial grafting.

Buxton and Galvin Ann Cardiothorac Surg 2013;2(4):419-426
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CENTRAL ILLUSTRATION Landmark Developments in the History of Coronary Artery Bypass Grafting
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Direct Implantation
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1953
Gibbon & Gibbon

First In-Human Application
of Heart-Lung Machine

1960

Goetz
RIMA to RICA
Tantalum Ring Anastomosis

1970s
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1972
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~1700 CABGs
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T have always believed in team
work. 'We’is more important than
T’. In medicine the advances are
always the result of many efforts
accumulated over the years’

René G. Favaloro
Circulation, 1998:98:466-478
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1962 — 1971 Cleveland Clinic

William L. Proudfit, MD

F. Mason Sones Jr, MD
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1972 1974
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Effect of Coronary Artery Bypass Graft
Surgery on Survival

Overview of 10-year Results from Randomised Trials

“This overview has shown that a policy of routine early CABG surgery
improves survival over a policy of initial medical therapy (with delayed
surgery for advanced symptoms). The benefits are especially
pronounced in patients with more extensive coronary disease or
ischaemia and in those who have clinical or angiographic features
indicating high or moderate risk”.

Salim Yusuf, MD., David Zucker, MD., Peter Peduzzi, MD., et al: The Lancet, 1994:; 344: 563-570.
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Medical treatment evolution

Nitrites
Diuretics (thiazides, furosemide)
Digitalis
Betablockers for CAD g
PTCA BMS STICH trial
80’s - 90’s 2010-2020
] () 0 ¢

70’s 2007

ASA (late 70’s) ARNi (Sacubitril/valsartan PARADIGM-HF, 2014)
ACEi (captopril, 1981) Gliflozines (dapagliflozine DAPA-HF, 2019)

Statins (lovastatine, 1986)
Betablockers for HF (1994-1999 CIBIS, MERIT-HF trials)
Spironolactone (RALES, 1999)

ACElIs: Angiotensin-converting enzyme inhibitors; ASA: acetylsalicylic acid ; ARNi: Angiotensin Receptor-Neprilysin Inhibitor

G OOy SRRy ClseEsE www.fundacionfavaloro.org



%

LIMA-LAD vs All SVG
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SVG PATENCY

TRIAL 1 yr. 5 yr. 10 yr.
RAPS Trail (ACC 86% 82% -
2011)
VA (JAMA 2011) 89% - =
RSVP (Circ 2008) - 86% -
RAPCO (JTCVS - 84% -
plil1kc)
CASCADE (Circ 949%0 - -
2010
CCF (Loop et al, 80% 76% 67%

1986)

www.fundacionfavaloro.org



INCOMPLETE REVASCULARIZATION AND SURVIVAL

THREE VESSEL DISEASE - CASS REGISTRY

Survival %
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P=0.46
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Survival %

SURVIVAL AND REOPERATION

100

80

60

40

20 |

1 vs 2 IMA GRAFTS
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: (2969) 308
] 453
. SIMA n=4147

(2889) Reoperation  _
A o I
0 2 4 6 8 10 12

YEARS AFTER CABG

Reoperation (%) / year)

Lytle et al. J Thorac Cardiovasc Surg 1999;117:855-872
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Six-year Survival Percentages *1.96 by Number of
Diseased Vessels, Number of Proximal Diseased
Arterial Segments, and Left Ventricular Score

TABLE VI
6-yr Survival Percents+ 1,96 SE by Number of Vessels Diseased, Number of Proximal
Arterial Segments Diseased, and Left Ventricular Wall Motion Score
(Number of Patients in Cell at Enrollment)

Left ventricular score

No. proximal
segments diseased ! 12-16 17-30

0 76+13 78427
(49) ©)

8118 65+20
(219) (36)
7629 55+19
(204) (65)

49+22 52+18
(128) 87)
6710 5414
(188) (1)
5114 43420
(102) (39)

50t12 25436
(9) (29)
43212 47413
(191) (71)
4719 24+13
(165) (1)
20+14 1614
(93) (46)

Ringqvist et al; J Clin Invest; 71: 1854; 1983
www.fundacionfavaloro.org



Six-year Survival Percentages *1.96 by Number of
Diseased Vessels, Number of Proximal Diseased
Arterial Segments, and Left Ventricular Score

TABLE VI
6-yr Survival Percentsz1.96 SE by Number of Vessels Diseased, Number of Proximal
Arterial Segments Diseased, and Left Ventricular Wall Motion Score
(Number of Patients in Cell at Enrollment)

Left ventricular score
No. proximal
segments diseased 5-11 12-16 17-30

76+10 53+12 25:+36
(238) (96) (29)
47 43+12 47413
(371) (191) (1)
668 4749 24+13
(297) (165) (74)
57413 29+14 16+14
(156) (93) (46)

Ringqvist et al; J Clin Invest; 71: 1854; 1983
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Medical treatment evolution

Nitrites
Diuretics (thiazides, furosemide)
Digitalis
Betablock CAD
etablockers for e Plalmaz - gricy trial
‘ : Schatz :
80’s - 90’s 2010-2020
] () 0 ¢
70’s 2007
ASA (late 70’s) ARNi (Sacubitril/valsartan PARADIGM-HF, 2014)
ACEi (captopril, 1981) Gliflozines (dapagliflozine DAPA-HF, 2019)

Statins (lovastatine, 1986)
Betablockers for HF (1994-1999 CIBIS, MERIT-HF trials)
Spironolactone (RALES, 1999)

ACElIs: Angiotensin-converting enzyme inhibitors; ASA: acetylsalicylic acid ; ARNi: Angiotensin Receptor-Neprilysin Inhibitor

G OOy SRRy ClseEsE www.fundacionfavaloro.org



All-cause Mortality

Figure S2: Kaplan-Meier Plot for All-Cause Mortality
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CABG: MED
95%Cl
0.73,097

Log-rank P-value

0019

629y

y173
T

Cumulative incidence of all-cause mortality (%)

Follow-up (years)

Number at risk

Patients at risk:
MED 602 532 487
CABG 610 532 487

3

5 6

/7 8 9

Years Following Randomization

435 404 357 315

460 432

392 356

74 248 104
312 286 205

82
103

PCl 347 317 287 198 143 87 37
OMT 353 315 291 204 155 93 36

37 . . . .
£ OMT - optimal medical therapy, PCl - percutaneous coronary intervention
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OPCAB

TAR

MIDCAB

TECAB Da Vinci Surgical System
IMA Harvesting
LIMA - LAD

Hybrid Revascularization: LIMA - LAD
stent RCA Cx
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CABG vs PTCA in 11.518 patients from 11 RCT

HR 1-20, 95% C11.06-1-37; p=0-0038

)
2
"
el
b
=]
E
v
£
4
=
=
£
=
O

Number at risk Follow-up (years)

CABG 5765 5360 4994 3761 2263
PCI 5763 5458 5101 3853 2407

Head 5 et al., Lancet 2018; 391: 93345

www.fundacionfavaloro.org



PCl vs. CABG in Patients With Three-Vessel or LM CAD

2005-2007 Inclusion
period in SYNTAX

40

9
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31
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12
31
31
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4 f 7
Time since randomisation (years)

come in PCl and CABG during the years of follow-up for the SYNTA

sed on published data

CABG provided better (more complete) revascularization and better long-term
survival compared with PCI.

ttps://lwww.acc.org/latest-in-cardiology/articles/2019/12/17/08/40/pci-vs-cabg-in-patients-with-three-vessel-or-lm-cad
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Current Status of CABG

Heart Team: cardiac surgeon &
clinical & invasive cardiologist

CABG remains the standard of care
for selected patients with complex CAD

LIMA-LAD standard practice
BIMA incremental
RA is better than SVG

ASA & Statins Improve SVG Patency

Complete revascularization important
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Atherosclerosis iIs a
progressive disease
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More Docrors smoke CAMELS
THAN ANY OTHER CIGARETTE

l.), s Seias

Your “T-Zone” Will Tell You...
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Leading causes of death globally

orld Health
rganization
2000 2019

. Ischhaemic heart disease

. Stroke

. Chronic cbstructive pulmonary disease

. Lower respiratory infections
L@
. Meonatal conditions
@ O

. Trachea, bronchus, lung cancers

. Alzheimer’s disease and other dementias

. Diarrhioeal diseases
L &
9, Diabetes mellitus

10. Kidney diseases

2 4 &

Number of deaths (in millions)
NMoncommunicable @ Communicable '.' Injuries

Source: WHO Glabal Health Estimates.

https://lwww.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
www.fundacionfavaloro.org




Leading causes of death in
upper-middle-income countries

2000 2019

. Ischaemic heart disease
. Stroke
. Chronic obstructive pulmonary disease
. Trachea, bronchus, lung cancers
. Loweer respiratory infections
'].
. Diabetes mellitus
. Hypertensive heart disease

. Alzheimer’'s disease and other dementias

9. 5tomach cancer

10. Road injury

e

0 1 g

vl

Number of deaths (in millions)
Noncommunicable @ Communicable @@ Injuries

Source: WHO Global Health Estimates. Mote: World Bank 2020 income classification.

https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
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Leading causes of death in high-income countries

2000 2019
. Ischaemic heart disease
. Alzheimer's disease and other dementias
. Stroke
. Trachea, bronchus, lung cancers
. Chronic ocbstructive pulmonary disease
. Lower respiratory infections
q |
. Colon and rectum cancers
. Kidney diseases
. Hypertensive heart disease
10. Diabetes mellitus

1 2
Number of deaths (in millions)

NMoncommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates. Note: World Bank 2020 income cassification.

https://lwww.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
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The World is Getting Fatter

OBESITY KILLS!

7 common diseases due to obesity:

« Arthritis « Cancer « Infertility « Heart Diseases
« Back Pain -« Diabetes - Stroke

* number of people who are eith
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Junk Food
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“What we created,
| believe, I1s a culture of
“healthy eating ” to fight a
“toxic environment” of junk
food and too little exercise”

Dr. Valentin Fuster

Monstruos

SUpersanos
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Evaluation of the Program Sl! for Preschool
Education: A School-Based Randomized
Controlled Trial (Preschool PSI!)

The SI Program for Preschool Education was an intervention that
was both school and home based designed to improve the
habits, knowledge and attitudes in four key areas:

The intervention was implemented in children from three 3-5
years of age, with their parents and teachers.

To evaluate the efficacy of this intervention, the principal aim of
the phase of evaluations was to quantify the behavior changes in
the three groups/populations mentioned.

The evaluation had been designed according to the controlled
Intervention model, in which twenty-four schools from the
Community of Madrid were randomized to Iimplement the
Program si! for Preschool Education or to function as control
schools.

www.fundacionfavaloro.org



Penalvo et al. BMC Public Health 2013, 13:656
httpy/fwww.biomedcentral.com/1471-2458/13/656

BMC
Public Health

STUDY PROTOCOL Open Access

A cluster randomized trial to evaluate the efficacy
of a school-based behavioral intervention for
health promotion among children aged 3 to 5

José L Peralvo ', Gloria Santos-Beneit , Mercedes Sotos-Prieto *, Ramona Martinez”, Carla Rodriguez”,
34 . - 5 . . :
Manuel Franco'**, Pedro Lépez-Romero’, Stuart Pocock'”, Juliana Redondo’ and Valentin Fuster'®

Table 1 Summary of the Program 51! Intervention components

Strata Objectives Intervention activities Intervention materials

Children  Acquiring KAH regarding the - Classmoom instruction - Didactic units. Induding 7 key activities per unit,
4 companents of Program 5l odated resources Sesame Street
suals, b nd games, and cooking
workshops, and tales on healthy Iving

- Health Fair - Sesame Street Emotion cards

Parents woving KAH regarding the - Program SI! by Dr. Fuster (videg) - Informative letters and leaflets
components of Program S -
F Jre - Health Fair - Program 5l website

- Healthy tips

Teachers Improving KAH regardingte - Program S by Dr. Fuster (videg) - Training booklet, and assodated audiovisual material
the 4 components of the PSI ~

- Program 5I! capacity building: - Intranet continuing education tools

intensive training for teachers, - Program 5l website

and SHE Foundation’s liaisons

- Continuing counseling from SHE
Foundation's staff to the liaisons

- Health Fair

Improving the school - Program 51! by Dr. Fuster (vided)
erviranmert in regards

_ Padadis - e Iy " ~Prr = Tl vk
of healthy environmert Perodical meetings between Program Sl website

principals and SHE Foundation’s liaison

- Health Fair

KAH, Knowledge, attitudes and habits,

www.fundacionfavaloro.org




Pefalvo et al. BMC Public Health 2013, 13:1208
httpy//www.biomedcentral.com/1471-2458/13/1208

BMC
Public Health

RESEARCH ARTICLE Open Access

The Program Sl! intervention for enhancing a
healthy lifestyle in preschoolers: first results from
a cluster randomized trial

5 : - Catn - 2 mpim Co e nmiel2 T im R P i e
José L Penalvo’ , Mercedes Sotos-Prieto ~, Gloria Santos-Beneit =, Stuart Pocock”, Juliana Redondo
and Valentin Fuster ~

Abstract

Background: Unhealthy lifestyles contribute to the development of cardiovascular risk factors, whose incidence is
increasing among children and adolescents. The Program Sl! is a long-term, multi-target behavioral intervention to
promote healthy lifestyle habits in children through the school environment. The objective of the study is to
evaluate the efficacy of this intervention in its first phase, preschoolers.

Methods: Cluster-randomized controlled trial in public schools in the city of Madrid, Spain. A total 24 schools,
including 2062 children (3-5 years), 1949 families, and 125 teachers participated in the study. Schools were
assigned to their usual school curriculum or to engage in an additional multi-component intervention (Program
5I1). The primary outcome of this trial is 1-school year changes from baseline in scores for children's knowledge,
attitudes and habits (KAH). Secondary outcomes are 1-school year changes from baseline in scores for knowledge,
attitudes, and habits among parents, teachers, and the school environment.

Results: After 1-school year, our results indicate that the Program SIl intervention increases children's KAH scores, both
overall (3.45, 95% Cl, 1.84-505) and component-specific (Diet: 093, 95% Cl, 0.12-1.75; Physical activity: 1.93, 95% (],
1.17-269; Human body: 0.65, 95% Cl, 0.07-1.24) score.

Conclusions: The Program SI! is demonstrated as an effective and feasible strategy for increasing knowledge
and improving lifestyle attitudes and habits among very young children.

Trial registration: NCT01579708, Evaluation of the Program Sl! for Preschool Education: A School-Based Randomized
Controlled Trial (Preschool-5Slt).

Keywords: Health education, Health promotion, Children’s health
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JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY
2022 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY-NC-ND LICENSE (htt ) | )

THE PRESENT AND FUTURE

JACC STATE-OF-THE-ART REVIEW

Lessons Learned From 10 Years of &
Preschool Intervention for Health Promotion
JACC State-of-the-Art Review

Gloria Santos-Beneit, PuD,""™“ Rodrigo Fernandez-Jiménez, MD, PuD,""® Amaya de Cos-Gandoy, MSc,"

Carla Rodriguez, MSc,” Vanesa Carral, PuD,” Patricia Bodega, MSc,” Mercedes de Miguel, MSc,”* Xavier Orrit, PuD,"
Domenec Haro, BA,” José L. Pefialvo, PuD,’ Juan Miguel Fernandez-Alvira, PuD," Carles Peyra, BA, MBA,™'

Jaime A. Céspedes, MD,*" Alexandra Turco, BS,” Marilyn Hunn, BS,” Risa Jaslow, MS, RDN," Jorge Baxter, PuD,’
Isabel Carvajal, MSc,” Valentin Fuster, MD, PuD*"

ABSTRACT

Implementing a health promotion program for children is a complex endeavor. In this review, we outline the key
lessons learned over 10 years of experience in implementing the SI! Program (Salud Integral-Comprehensive Health)
for cardiovascular health promotion in preschool settings in 3 countries: Colombia (Bogotd), Spain (Madrid), and the
United States (Harlem, New York). By matching rigorous efficacy studies with implementation science, we can help
bridge the divide between science and educational practice. Achieving sustained lifestyle changes in preschool
children through health promotion programs is likely to require the integration of several factors: 1) multidisciplinary
teams; 2) multidimensional educational programs; 3) multilevel interventions; 4) local program coordination and
community engagement; and 5) scientific evaluation through randomized controlled trials. Implementation of
effective health promotion interventions early in life may induce long-lasting healthy behaviors that could help

to curb the cardiovascular disease epidemic. (J Am Coll Cardiol 2022;79:283-298) © 2022 The Authors. Published by
Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CCBY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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And what for the future?
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