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The way it was





The necessity for 
subspecialization



How did interventional 
cardiology evolve to its 

present state?





Who made it possible?



The first human 
catheterizations

• First X-ray picture obtained by 
Roentgen: the hand of his wife





The first human 
catheterizations
The first human The first human 
catheterizationscatheterizations

• Otto Klein



Investigation of the 
pulmonary circulation
Investigation of the Investigation of the 
pulmonary circulationpulmonary circulation

• The three awardees of the Nobel Prize 
in 1956:

• Werner Forssmann, Dickinson W. 
Richards and André F. Cournand



Coronary angiographyCoronary angiographyCoronary angiography

• Mason Sones Jr



Coronary angiographyCoronary angiographyCoronary angiography

• René Favaloro (1923–2000)





The importance of 
connections
The importance of The importance of 
connectionsconnections





The first coronary angioplasties in 
Zurich
The first coronary angioplasties in The first coronary angioplasties in 
ZurichZurich

•Stiff wire with a C-shaped tip introduced 
through a plastic catheter (arrow) into the 
leg artery of a dog















The first coronary 
angioplasties in Zurich
The first coronary The first coronary 
angioplasties in Zurichangioplasties in Zurich

•Gruentzig’s famous kitchen table, where 
the first balloon catheters were
•fabricated





The first coronary 
angioplasties in Zurich
The first coronary The first coronary 
angioplasties in Zurichangioplasties in Zurich

•From left to right: Michaela Gruentzig, Walter 
Schlumpf, Maria Schlumpf, 
•Andreas Gruentzig









• First coronary balloon catheter as used in the 
initial series of patients















The first coronary 
angioplasties in Zurich
The first coronary The first coronary 
angioplasties in Zurichangioplasties in Zurich

•Photograph of the cases jotted down on 
the blackboard by Gruentzig during the 
last live course in Zurich, Switzerland, in 
August 1980 with a superimposed 







Andreas Gruentzig in 
Atlanta
Andreas Andreas GruentzigGruentzig in in 
AtlantaAtlanta

• Andreas Gruentzig shaping the tip of a 
DG balloon, assisted by Joe Brown











The steerable cathetersThe The steerablesteerable catheterscatheters

•The long wire equipped with a ball-shaped 
tip





• John Simpson



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Simpson’s atherotome was a very bulky 
device



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Pieces of resected atherosclerotic 
material



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Conical extremity of the TEC



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Rotablator: burr



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Resected segment: histological analysis



Atherectomy and laser –
“new devices”
AtherectomyAtherectomy and laser and laser ––
““ new devicesnew devices ””

• Laser balloon of Richard Spears



Catheter-delivered ultrasound for the 
treatment of peripheral and coronary 
artery disease

CatheterCatheter --delivered ultrasound for the delivered ultrasound for the 
treatment of peripheral and coronary treatment of peripheral and coronary 
artery diseaseartery disease

• Drs David Cumberland (centre), Richard 
Myler (right) and Robert Siegel (left)



The Cutting BalloonThe Cutting BalloonThe Cutting Balloon

• The Cutting Balloon



The monorail techniqueThe monorail techniqueThe monorail technique

•First freehand sketch of the sliding rail 
balloon coronary dilatation catheter
•(later “monorail”), drawn in 1983



Andreas Gruentzig in 
Atlanta
Andreas Andreas GruentzigGruentzig in in 
AtlantaAtlanta

• Andreas Gruentzig and his plane







Andreas Gruentzig in AtlantaAndreas Andreas GruentzigGruentzig in Atlantain Atlanta

•From left to right: Maria Schlumpf, Andreas Gruentzig’s
assistant, Dr Eberhardt Zeitler, and the first patient to have 
angioplasty, Mr Bachmann, on the occasion of the tenth 
anniversary of angioplasty, September 1987



�

��

��

��

��

���

��	
��
������������ ��������� ��	
��� ������������������

���
���

���
�

������������ �	!"#�$���"	

%����	���&��'"���(��)����%����	���&��'"���(��)����

�

��

��

��

��

���

���
���

���
�

*���+*�,�%����	��*���+*�,�%����	��

�

��

��

��

��

���

���
���

���
�

,�����!�(��)���-�%����	��,�����!�(��)���-�%����	��

.�/�����

.�/���0�.�/�����

1*
2�3	/�4�5

%,1*�3	/�4�5

1*
2�3	/��5

%,1*�3	/�45

1*
2�3	/���5

%,1*�3	/��45

� � � � � �� 0�

� � � � � �� 0� � � � � � �� 0�

���0
04��

EAST EMORY
NHLBI



STRIVETM

Primary PCI vs Thrombolysis in STEMI: 
Quantitative Analysis (23 RCTs, N=7739)

Adapted with permission from Keeley EC, et al. Lancet. 2003;361:13-20.
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CORONARY STENTINGCORONARY STENTINGCORONARY STENTING

Puel – March 28, 1986 Sigwart
Gianturco Roubin Douglas King 1987
Palmaz Shatz 1987



History of vascular stentingHistory of vascular History of vascular stentingstenting

• Dr Sigwart and his group in Lausanne







The Problem of Restenosis







• Red staining represents 
BUDR labeling

• BUDR is incorporated into 
the DNA of cells that are 
actively turning over

• In these sections the 
irradiated vessel has many 
fewer proliferating cells 
than does the control 
vessel

Control 14 Gy

How Does Radiation Work?Pre-Clinical
Research



DES and Brachytherapy: DES and Brachytherapy: 
Mechanisms of ActionMechanisms of Action

• Drugs used in DES
– Induce cell-cycle arrest                 

in late G 1 phase
– Decrease TGF bbbb
– Elevate p53 levels
– Inhibit microtubular

assembly
– Inhibit CDK/cyclin 

complexes
• Brachytherapy suppresses 

induction of telomerase, 
which modulates DNA 
replication    

Radiation

S

G1 G2

M

cell 
cycle

G0

Sirolimus
Everolimus

X

Cell division

Paclitaxel

X

Slide courtesy of Ron Waksman, MD. Washington Hospi tal Center Washington, DC



ARTS II: MACCE at one yearARTS II: MACCE at one yearARTS II: MACCE at one year
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TCT 2004TCT 2004

Overall MACCE at 1 year

• At 1 year, there was no 
difference in the incidence 
of MACCE between the 
ARTS II SES group and the 
ARTS I CABG group.  

• The ARTS I bare metal 
stent group was associated 
with a significantly higher 
rate of 1 year MACCE 
compared to the other 
groups

ACC 2005ACC 2005



Time after initial procedure (months)Time after initial procedure (months)
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Stone. ACC, 2006. Oral presentation.
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Time after initial procedure (months)

TAXUS® Stent
Bare metal stent

99.2%

98.7%

TAXUS II (3 yr), IV (3 yr), V (1 yr), VI (2 yr)
(N=3,445; PES=1718)
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Delayed Endothelialization
Overlapping SES vs PES

BMS PESSESBMS

Overlap Overlap

Conclusions:

• BMS showed far greater endothelialization than DES

• Lack of coverage highlighted in areas of overlap

• Less surface coverage by endothelial cells in PES t han SES



90%

66%

27%

Endothelialization

BMS
Patent DES
Thrombosed DES

Healing After Stent Implantation in Humans: 
Differences Between BMS and DES

Joner M et al. J Am Coll Cardiol 2006;48:193-201
Colombo A et al. J Am Coll Cardiol 2006;48:203-5

P<0.001

P=0.001



SCAI Clinical Alert: Key Points
1/11/2007
SCAI Clinical Alert: Key PointsSCAI Clinical Alert: Key Points
1/11/20071/11/2007

• Patients should meet guidelines for PCI
• Selection of DES or BMS based on individual 

risk/benefit
• Pts ability to take long term dual antiplatelet tx
• Careful attention to technique of stenting
• Duration 3 mo. ; 6 mo. ; 12 mo. And consider 

longer for higher risk, and consider testing
• Discontinuation requires careful consideration



AHA/ACC/SCAI/ACS/ Science Advisory
Antiplatelet therapy and DES

AHA/ACC/SCAI/ACS/ Science AdvisoryAHA/ACC/SCAI/ACS/ Science Advisory
AntiplateletAntiplatelet therapy and DEStherapy and DES

• Before stenting discuss 12 months tx.
• If surgery will be needed in 12 months-BMS
• Educate about risks before discharg
• Pt contact cardiologist before stopping
• Educate other providers about danger of D/C
• Defer elective procedures for 12 months
• Continue asprin if clopidogrel is stopped
• Insure that drug cost do not lead to 

discontinuation
Circulation Feb 13, 2007





Educational ProgramEducational ProgramEducational Program

• Encompasses the fund of knowledge 
and skill required to care for patients 
receiving cardiac interventional 
procedures

• Must be a component of an approved 
cardiovascular program

• One year of training after completing 
ACGME accredited program





Technology will drive this 
subspecialty



Stay connected to innovations



Improving on Drug-Eluting Stents (cont.)

• Another solution: promote stent healing

– Use biology to our advantage

GA Life Sciences Summit 2005: Cardiovascular Translational Research & Novel 
Therapies



The Future
Angiogenesis and Myogenesis

Angioblast

Vascular Myogenesis
(SMC recruitment)



Computed Tomography



Bove, Voros, Kramer et al. 
Circulation 2003;108: IV-697.

Cardiovascular MR (CMR) 
Late Contrast Enhancement -No Viability

30% LCE

Baseline Dobutamine Follow-up



Stay connected to those designing 
and funding trials and insist that 

the right questions are being 
investigated

OAT Trial
BARI 2d

COURAGE
SYNTAX

FREEDOM



Any reduction in subspecialty 
training should not be “across the 
board” reductions….at this time 

there seems an abundance of 
interventional cardiologists

King SB, Frye RL, Fuster V et al 
(Bethesda Conference JACC 24,2 1994 )



Total 
applicants

US applicants
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Modified by Wechsler from Salazar, ATS 2004
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The aging Interventional 
Cardiologists

• Age              N            %

• 30-39          718          14
• 40-49        2182          44 

• 50-59        1763          35
• 60-69          340            7

• 70-79            17          <1

ABIM 2006



Stay connected to advances 
in medical therapy



The Wall Street JournalThe Wall Street Journal

Friday, April 16, 1999Friday, April 16, 1999

…”…” The pharmaceutical The pharmaceutical 
industry makes billions of industry makes billions of 
dollars a year selling dollars a year selling oneone--sizesize--
fitsfits--all medicinesall medicines.  But now .  But now 
the race is on to come up with the race is on to come up with 
tailortailor --made drugsmade drugs that will that will 
treat people based on their treat people based on their 
individualindividual genetic makeup.genetic makeup.””



Stay very connected to all aspects of 
“secondary prevention” which we 

should call….

“Medical Intervention”



Embryonic Cells

Laflamme, 2005
Advantage: Capacity to differentiate into various cell types.

Disadvantage:Risk of teratoma formation along with immunologic and ethical 
concerns.

Mouse embryonic cells as a 
colony forming unit.

Mouse embryoid body.



Stay connected to organizations 
that influence and educate 
legislators and the public

(ie. ACC, SCAI, AHA, AMA)



Stay connected to your 
surgeons



open-heart patch implant procedure

1

2

3

4 6

5infarctinfarct

UBMUBM

UBMUBM

UBMUBM

ePTFEePTFE

ePTFEePTFE
anterolateral LV

infarction procedure

Extracellular Matrix Scaffold for Cardiac Repair

HL72209: Myocardial Replacement with Acellular Porcine Submucosa

Robinson et al, Circulation 2005;112(suppl I):I135-I143





Remember how we started-
Mason Sones was a 

pediatrician,Rene Favalaro was 
a surgeon, Charles Dotter was a 
radiologist, Andreas Gruentzig

was an angiologist.



Stay connected!




