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Explore evolution of the field 
Invasive cardiology      Interventional

Very early days
80’s-90’s 
Last 2 decades 

Objectives



Objectives



Animal catheterization
Stephen Hales – blood pressure with brash pipes inserted in venous 
and arterial system of a horse
Chauveau and Marey – first intracardiac pressure- graphic records of 
atrial and ventricular pressures
Claude Bernard- invention of cardiac catheterization 1844 

“catheterisme du coeur“ Using RIJ for right heart and carotid for left 
heart 

The Very Early Days of Invasive Cardiology



Human catheterization 
1900s Fritz Bliechroder & Ernst Unger
1929 – Werner Forssmann 

The Very Early Days of Invasive Cardiology



The Very Early Days of Invasive Cardiology
Diagnostic catheterization 

Right heart cath – Cournand & Richards 
The Fick principle 



The Very Early Days of Invasive Cardiology

Diagnostic catheterization 
Right heart cath - Dexter
PCWedge pressure  -1949
The balloon wedge catheter

I	decided	to	wander	around	the	heart	which	I	understood	was	above	the	
diaphragm	somewhere.	Suddenly,	this	catheter	came	clear	out	in	the	lung	field	
and	I	was	sure	I	[had]	perforated	the	heart.	I	didn't	have	any	idea	of	what	to	
do	and	…	I	turned	on	the	overhead	lights	and	said,	“Mr.	S____,	how	are	you?”	He	
said,	“I	feel	a	hell	of	a	lot	better	than	you	look.”	



The Very Early Days of Invasive Cardiology

Diagnostic catheterization 
PCWedge pressure  -1949
The balloon wedge catheter 1953



Angiography

The Very Early Days of Invasive Cardiology

Dr Agustin Castellanos – Cuban cardiologist pioneer in angiocardiography- published in the Archivos de la 
Sociedad de Estudios Clinicos in 1937 (nl angiocardiography, VSD, PS) 
1938 - Retrograde aortography injection in aorta 1938 

1943

R. KREUTZER REALIZA, EM 1942, A TERCEIRA

ANGIOCARDIOGRAFIA  DO MUNDO

1940’ s - Cardiac Catheterization in 
Congenital Heart Disease: A Clinical 
and Physiological Study in Infants 
and Children. Andre Cournand , Janet 
S. Baldwin , Aaron Himmelstein



Percutaneous access  (70’s)  
Angled angiography  (70’s) 

The Early Days of Invasive Cardiology



Pediatric Interventional Cardiology

Rubio Alvarez & Limon 1952 Þ first balloon 
valvotomy by catheter – pull back – dynamic 
technique



Pediatric Interventional Cardiology

1966 Þ first balloon atrial 
septostomy

Bill Rashkind



§ 1966 Þ first balloon atrial septostomy
Pediatric Interventional Cardiology



§ 1967: Portsman’s PDA plug

The first “correction”of a cardiac 
defect via a catheter technique 

Pediatric Interventional Cardiology- 60s



Pediatric Interventional Cardiology- 70’s



Boom of Pediatric Interventional  
Cardiology 80’s …

Late 80s early 90s 

Jim Lock



•Self-Expandable
•Short-connectg Waist
•Nitinol Wire .004” - .008”
•Sizes: 4-38 mm

Kurt Amplatz
Delivery
CableSheath 

Introducer

Screw
Attachment

Mid 90s
Approval by FDA in 2001

Pioneer on angiography, 
catheter and device 
development 

in



Pediatric Interventional Cardiology- 70’s

§ 1974: University of Zürich, German-
born physician-scientist Andreas 
Grüntzig first time applied a 
balloon-tipped catheter to re-open 
a severely stenosed femoral artery

“percutaneous transluminal 
dilatation”



Pediatric Interventional Cardiology- 80’s



Pediatric Interventional Cardiology- 80’s…

Chuck Mullins 

The Mullins sheath 
Mullins diagrams 
Krichenko classification for PDA morphology
Techniques newborn caths
Stents in CHD – 1988



Pediatric Interventional Cardiology- 80’s…

Chuck Mullins 



Pediatric Interventional Cardiology  & CT 
Surgery 

Since early in the development of the subspecialty CT surgery and 
interventional pediatric cardiology – true partnership 
Hybrid procedures 



Further Improvements in Catheter Technologies 
New closure devices

New embolization tools 

ASD Closure: Gore Devices
§ Helex Gore 
§ CARDIOFORM

Device of choice 
ASD secundum 



Further Improvements in Catheter Technologies 
New angioplasty tools

§ Cutting balloons

§ Angiosculp

§ Ultra high pressure balloons

§ Drug eluting balloons (paclitaxel) 

Angioplasty : Novel 
Technologies 

§ Radiofrequency perforation 

Vascular recanalization 
§ Nykanen RF Wire

Novel Techniques: 
Recanaliza3on

Transcatheter perforation & 
recanalization tools

Vascular Recanalization: 
Transcatheter Thrombectomy 

& Thrombolysis 

Pulmonary artery & systemic venous 
interventions:  Stenosis / Thrombosis

Transcatheter Interventions p/ Norwood

Occluded left bidirectional Glenn in a patient with bilateral BDG



MELODYTM TPV SYSTEM
GLOBAL TIMELINE

§ Significant body of clinical evidence with >400 patients in prospective 
clinical studies in EU and US

§ Published follow-up data to 7 years

Beginning of US 
Commercializati

on – FDA 
Approval under 

HDE

First US 
Implant –
Children’s 
Hospital 
Boston 

201020072000 20152006

First implant 
– Necker 
Hospital, 

Paris

CE Mark and 
Health 
Canada 

Approval

US PMA 
Approval 

2017

BPV 
Indication 
Expansion

2016

Ensemble II
Delivery 
System

Further Improvements in Catheter Technologies 

TPVR in Na*ve RVOT in 2022
Medtronic Harmony TPV

FDA cleared in Mar 2021

Edwards Alterra Adap8ve Prestent
+ Sapien 3

FDA cleared in Dec 2021

TPVR in Na*ve RVOT in 2022
Medtronic Harmony TPV

FDA cleared in Mar 2021

Edwards Alterra Adap8ve Prestent
+ Sapien 3

FDA cleared in Dec 2021



Further Improvements in Catheter Technologies 
New stent technology Innovative use of covered 

stents to create 
anastomosis



Prenatal catheter interventions 
PDA closure - premie ducts less than 1kg!

Evolution of the field:
Further Changes 

New Technologies:  Closure PDA in the 
Premie

Piccolo Device
Microvascular plug MVP



Evolution of the field –
Partnership with Cardiac Imaging

TEE guidance
ICE 
3D echo technologies 
Advanced imaging – Cardiac CT & Cardiac MRI 
Pre-procedure 3 D printing planning 
Fusion imaging technology 
ICMRI 



Evolution of the field –
Multicenter Collaboratives

VACA Valvuloplasty Angioplasty Congenital Anomalies 
PCCC 
MAGIC
CCISC 
C3PO 
IMPACT Registry
CCRC 

	



Evolution of the field: 
Connecting us across the world   

Live case sessions 
Training sessions 
State of the art 
Introduction of 
new technologies
More  



Evolution of the field: More Diversity



Evolution of the field- Conclusion 



Remembering Bill Rashkind



Remembering Bill Rashkind



“It would be wonderful  if we 
can do some of the simpler 
operations without opening 

the chest..
I think that is a real advance 

and a real look into the 
future." 




