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History of Interventional Cardiology

1953 Rubio-Alvarez Pulmonary wire valvuloplasty
1966 Rashkind Atrial septostomy

1966 Porstmann PDA closure

1974 King/Mills ASD closure

1975 Gianturco Coil occlusion of shunt

1977 Griintzig PTCA (coronary angioplasty)

1979 Semb Pulmonary balloon valvuloplasty (newborns)

1981 Singer Re-coarctation angioplasty

1982 Kan Pulmonary balloon valvuloplasty

1982 Gallagher His bundle ablation

1983 Lababidi Aortic balloon valvuloplasty

1984 Inoue Mitral balloon valvuloplasty

1984 Fisher Ablation of WPW pathway

1986 Puel Coronary stent implantation

1987 Simpson Coronary atherectomy (debulking)

1990 Palacios Pericardial balloon fenestration

1994 Sigwart Transluminal ablation of septal hypertrophy

1996 Condado Brachytherapy against coronary restenosis

1997 Oesterle PTMR (percutaneous transmyocardial laser revascularization)
1998 Waxman Transatrial pericardial access

2000 Bonhoeffer Percutaneous pulmonary valve replacement

2001 Sievert Obliteration of left atrial appendage in atrial fibrillation
2002 Cribier Percutaneous aortic valve replacement

2003 Feldman Percutaneous mitral valve repair
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Nurse, 39 Years, Mother of 2 Teenage-Boys
permanently aphasic after stroke

........

'The patient had had |
: 'bad migraine with aura'
for >10 yearsl |



MIST Serious Adverse Events

74 patients 73 patients
implant group sham group
tamponade incision site bleed

pericardial effusion anemia
retroperitoneal bleed nose bleed
atrial fibrillation brainstem stroke
chest pain

Dowson A, Circulation. 2008;117:1397-1404
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Migraine and Stroke
Metaanalysis
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Paradoxical Embolism (45-year-nld man)
ssCaught in the act”: thrombus stuck in PFO
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Paradoxical Embolism (45-year-old man)
,,Caught in the act”: thrombus stuck in PFO

Extracted [hrombus




Annual Incidence of Venous Thrombotic Events
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Pulmonary Embelism and Simultaneous Paradoxical Embolism to Dominant LCX with Inferior MI
(Woman, 69 y, B-hour train ride with pre-syncope, severe dyspnea at rest, and inferior ST-elevation the next morning)
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Pulmonary Embolism and Simultaneous Paradoxical Embolism to Dominant LCX with Inferior MI
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Pulmonary Embolism and Simultaneous Paradoxical Embolism to Dominant LCX with Inferior MI
(Woman, 69 y, B-hour train ride with pre-syncope, severe dyspnea at rest, and inferior 5T-elevation the next morning)
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Venous

Thromboembolism Relative Risk of MI or Stroke
(VTE)
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PFO as Predictor of Adverse Outcome 1n

Patients With Major Pulmonary Embolism
Konstantinides S et al. Circulation 1998:;97:1946

* 139 patients with major pulmonary
embolism undergoing TEE
* 35% with PFO
* 59417 (17 - 89) years

* Clinical endpoints
s death
s cerebral embolism
» arterial thrombo-embolism
* major bleeding
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PFO: Pulmonary Embolism and Stroke

o MRI, diffusion-weighted Clergeau MR, Stroke. 2009;40.3758-3762
* 60 consecutive patients with pulmonary embolism

* 6 with MR brain embolism

® [ with clinical signs

o PFQ) in 15 patients (25%)

* Silent brain infarcis 33.3% with PFO and 2 2% without PFO, P=0.003

» PF() independent predictor of silent brain infarcts, OR, 34.9 [3.1 to 394.3], P=0.004
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Silent Cerebral Infarctions (by MR)
2,040 Frﬂminghﬂm Offspr'ings (53% female; mean age, 62+9 years)

18%—
16%—
14%—
12%—
10%—

Prevalence %

8%

O Men
B Women

6% —

4%

2%

0%~

30-49 50-59 60-69 70-89
Age

Das RR, Stroke. 2008;39:2929-2935



Silent Cerebral Infarctions (by MR)
2,040 Fl"ﬂl'ninghﬂm Offspr'ings (53% female; mean age, 6219 years)

frm%
'\—\_\_\“-_-
A
/ \’\ T
a

| 16%-
/
/
/
/
/
/

/

/ |
Prévalence % 0 Men
i . _I Women

=~ﬁ,_ﬁﬂ / ,."
/
/
/
/
— , /
30-49 50-59 6059 70-89 /
Age T /
T~ /
~——_ /
— /

Das RR, Stroke. 2008;39:2929-2935 —~/



= sppetnd B

QO Ir 4‘1*’1'}*} 14L*4u-m nean £/ s

* Y=35-0.12x
e R%=0.6, p=0.008

10 20 30 40 50 60 70 80 90 100 110
Age (years)

Hagen PT, Mayo Clin Proc 1984; 59: 17-20



Prevalence of PFO Accord:;_éoAge &

i | N

38 0 1IN £203/900 Eﬁlx#:) mean £/ /o
5:‘7 + Y=35-0.12x

/D R?=0.6, p=0.008
o ‘Tell "

%o

30 7
28
26
w
22
20

O 10 20 30 40 S50 60 70 80 90 100 110
Age (years)

Hagen PT, Mayo Clin Proc 1984; 58: 17-20



Primary Endpoint — Intention to Treat Population

Ischemic Stroke, TIA, or Peripheral Embolism at 10 Years

30 -
% 25 Medical Treatment 21.5%
[ —_——
é 20 _r____J—a----*
E - Hazard Ratio = 0.40
£ 15- - 95% CI10.22 - 0.75
0 - P=0.004
T 10 T
=
S 54 " I
O = PFO Closure 9.3%
D_

0 1 2 3 4 5 6 7 8 9 10
Follow-up, years
No. at risk
PFO closure 150 148 144 142 142 142 142 141 140 136 136
Medical 158 149 144 137 135 131 130 128 127 126 124



Primary Endpoint — Propensity Score Matched Cohort

Stroke, TIA, or Peripheral Embolism at 10 Years
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Event Rates per Year (%)

(After first event with a PFO, 308 patients, 10-year follow-up)

W With Device [ Without Device
(1,796 patient-years) (1,323 patient-years)
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Event Rates per Year (%)

(After first event with a PFO, 308 patients, 10-year follow-up)
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Event Rates per Year (%)

(After first event with a PFO, 308 patients, 10-year follow-up)
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Event Rates per Year (%)
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Event Rates per Year (%)

(After first event with a PFO, 308 patients, 10-year follow-up)
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Event Rates per Year (%)

(After first event with a PFO, 308 patients, 10-year follow-up)
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Closure of Patent Foramen Ovale (PFO) for
Cryptogenic Cerebral Embolism

Randomized Trials

Acronym Place Device Patients Status

*Endpoint driven; **Aspirin chronically in both groups
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Closure of Patent Foramen Ovale (PFQO) for
Cryptogenic Cerebral Embolism

Randomized Trials

Acronym

« PC
* CLOSURE I
* RESPECT

Place

global
US
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Device Patients Status
Amplatzer 410/425 FU phase
CardioSEAL 000/1500 (900] disclosed part.
Amplatzer ~620/900* recruiting

*Endpoint driven; **Aspirin chronically in both groups




Closure of Patent Foramen Ovale (PFQO) for
Cryptogenic Cerebral Embolism

Randomized Trials

Acronym Place Device Patients Status
e PC global Amplatzer 410/425 FU phase
* CLOSURET US CardioSEAL 900/1500 (900) disclosed part.
* RESPECT US Amplatzer ~620/900* recruiting
* REDUCE**  global HELEX 7/664 recruiting

*Endpoint driven; **Aspirin chronically in both groups




PFO,

never leave home
with it!
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Ischemic Stroke (Re-)Classification
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