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Cuando Cerrar un PFO?



Stroke en pacientes jóvenes

795,000 strokes annually

34% of all strokes occur in patients younger than 65 (270,300)

10% growth in numbers in last 10 years

Treatments frequently unproven

Mozzafarian, D, et al. Circulation 2105: 131:e29-e33



Mecanismos del ACV o stroke

Adams HP Jr, Stroke. Jan 1993;24;35-41

“Cryptogenic Stroke superficial brain convexity infarcts and lack of 
evidence of large vessel or cardiogeniccausation”
– JP Mohr
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ESUS y Foramen oval permeable

• Some patients with PFO experience 
a stroke at a young age.

• PFO can allow clots to go from the 
right side of the heart to the left, 
travel to the brain and cause a 
stroke.

• Mechanism is presumed to be 
paradoxical embolism.

• Venous thrombus crosses the PFO
and then occludes a systemic artery.



Embolia paradojal capturada en ETE 

Transesphogeal echocardiography in a 55° view. 

Boutaina N, et al. Circulation. 2008;118:e154-e155



Recurrencia de stroke

RECURRENCE RATE IN MEDICAL 
MANAGEMENT ARM

MEAN STUDY FOLLOW-UP

RESPECT Trial 5.8% 5.9 years

REDUCE Trial 5.4% 3.2 years

CLOSE Trial 6.2% 5.3 years

Mas et al. (Observational)
• Patients with PFO
• Patients with PFO and ASA

2.3%
15.2%

4 years



Punto de inflexión en el cierre de PFO

Three positive trials for PFO closure published simultaneously in the 
New England Journal of Medicine.

TRIAL 
NAME

NO. OF
PATIENTS

MEAN OR MEDIAN
NO. OF YEARS

OF FOLLOW-UP
COMPARATOR PRIMARY OUTCOME

HAZARD
RATIO†

P 
VALUE†

RESPECT1 980 5.9 Antiplatelet 
therapy or warfarin

Composite of recurrent nonfatal 
ischemic stroke, fatal ischemic 
stroke, or early death after 
randomization

0.55 0.046

REDUCE2 664 3.2 Antiplatelet 
therapy

Ischemic stroke and new brain 
infarction on imaging

0.23 0.002

CLOSE3 663 5.3 Antiplatelet 
therapy or 
anticoagulation††

Stroke 0.03 < 0.001

† The hazard ratio and P value are for the expected probability of stroke or other primary outcome after closure of the PFO versus medical treatment in the intention-to-treat analysis.
†† Anticoagulation refers to any form of anticoagulation. Note: The hazard ratio of 0.03 includes antiplatelet therapy only as a comparator.

1. Saver JL, Carroll JD, Thaler DE, et al. Long-term outcomes of patent foramen ovale closure or medical therapy after stroke. N Engl J Med. 2017; 377: 1022-32.
2. Søndergaard L, Kasner SE, Rhodes JF, et al. Patent foramen ovale closure or antiplatelet therapy for cryptogenic stroke. N Engl J Med. 2017; 377: 1033-42.
3. Mas J-L, Derumeaux G, Guillon B, et al. Patent foramen ovale closure or anticoagulation vs. antiplatelets after stroke. N Engl J Med. 2017; 377: 1011-21.



Selección de pacientes – Criterios de 
inclusión

RESPECT REDUCE CLOSE

AGE 18-60 years 18-60 years 16-60 years

STROKE 
DEFINITION

Acute focal neurological 
deficit, either
• Symptoms ≥ 24 hours or 

greater, or
• Symptoms < 24 hours 

infarct and infarct on 
imaging

Ischemic stroke: symptoms persisting ≥ 24 
hours
OR
TIA: symptoms persisting < 24 hours and has 
infarct on imaging

Ischemic stroke (or retinal 
ischemia), confirmed
by imaging regardless of duration 
of symptoms (less than or greater 
than 24 hours)

IS IT 
CRYPTOGENIC?

Cryptogenic stroke is defined 
as a stroke from 
an unknown cause

• Vascular imaging rules out potential 
sources thromboembolism 

• No evidence of hypercoagulable state
• Absence of an identifiable source of 

thromboembolism in systemic arterial 
circulation

Absence of another identifiable 
cause of stroke (or retinal 
ischemia) on a thorough 
etiological work



Selección de pacientes – Criterios de 
inclusión

RESPECT REDUCE CLOSE

TIME OF EVENT 
TO ENROLLMENT

Within the last 270 days Within last 180 days Within last 6 months

PFO
CHARACTERISTIC
S

Visualization of microbubbles per 
TEE in the left atrium within 
three cardiac cycles from the 
right atrial opacification at rest 
and/or during Valsalva release

Transesophageal 
echocardiography (TEE) with 
bubble study demonstrating 
spontaneous right-to-left 
shunting or right-to-left shunting 
during Valsalva maneuver

PFO with large shunt > 30 
microbubbles on TTE or TEE 
detected spontaneously or 
exclusively during provocation 
maneuvers > 30 microbubbles on 
TTE or TOE

PFO associated with atrial septal 
aneurysm on TEE: base of 
aneurysm ≥ 15 mm and 
excursion > 10 mm



RESPECT Trial Results: Efficacy
FREEDOM FROM RECURRENT ISCHEMIC STROKE (INTENTION TO TREAT)

Saver JL, Carroll JD, Thaler DE, et al. Long-term outcomes of patent foramen ovale closure or medical therapy after stroke. N Engl J Med. 2017; 377: 1022-32.

45% RELATIVE RISK REDUCTION IN FAVOR OF 
PFO CLOSURE FOR ANY RECURRENT 
ISCHEMIC STROKE OR EARLY DEATH OVER 5.9 
YEARS OF FOLLOW-UP.



RESPECT Trial Results: Efficacy
GREATER BENEFIT IN SUBSTANTIAL SHUNT OR ASA GROUP

76% RELATIVE RISK REDUCTION IN FAVOR 
OF PFO CLOSURE



REDUCE Primary Efficacy (ITT)

RECURRENT STROKE:

77% relative risk reduction in favor 
of PFO closure in reducing risk of 
recurrent stroke. 

Søndergaard L, Kasner SE, Rhodes JF, et al. Patent foramen ovale closure or antiplatelet therapy for cryptogenic stroke. N Engl J Med. 2017; 377: 1033-42.



CLOSE Efficacy Outcomes
(Intention to Treat)

Significant benefit of PFO closure vs. antiplatelet therapy for preventing stroke recurrence. 
One stroke avoided at 5 years for every 20 treated patients.

Mas J-L, Derumeaux G, Guillon B, et al. Patent foramen ovale closure or anticoagulation vs. antiplatelets after stroke. N Engl J Med. 2017; 377: 1011-21.



RESPECT Trial Results: Safety 

EVENT TYPE

PFO CLOSURE GROUP
(N = 499; 3141 PT-YRS) 

MEDICAL MANAGEMENT GROUP
(N = 481; 2669 PT-YRS) 

P-VALUE**
EVENTS RATE* EVENTS RATE*

Per Pt-Yr

Atrial fibrillation/flutter 9 0.29 4 0.15 0.37

Major bleeding 18 0.57 15 0.56 0.96

Death from any cause 7 0.22 11 .41 0.21

DVT/PE 18 0.57 4 .15 0.006



REDUCE SAEs

Need explanation for symbols

Søndergaard L, Kasner SE, Rhodes JF, et al. Patent foramen ovale closure or antiplatelet therapy for cryptogenic stroke. N Engl J Med. 2017; 377: 1033-42.



Mi paciente cumple los criterios de los
pacientes incluídos en estos estudios?

• THREE MAJOR RANDOMIZED CLINICAL TRIALS SUPPORT PFO
CLOSURE IN YOUNGER PATIENTS WITH CRYPTOGENIC 
STROKE:

• RESPECT

• REDUCE

• CLOSE







• Paciente de sexo femenino de 37 años de edad que como 
factor de riesgo cardiovascular es ex tabaquista.

Antecedentes de enfermedad cardiovascular:

• 2 meses previos a su ingreso cursó internación en otra 
institución por accidente cerebrovascular isquémico cortical 
frontolateral izquierdo sintomático por disartria, sin 
secuelas.

• Doppler carotídeo sin estenosis ni disección.

• Monitoreo ECG sin arritmias







• Ecocardiograma transesofágico: AI y AD normal. Ambas orejuelas 
normales. Sin imagenes de trombos. FOP tuneliforme de 3 x 15 mm 
con pasaje de 15 burbujas. Cavidades ventriculares de tamaño 
normal. FSVI normal. Sin valvulopatías de jerarquía.











EuroIntervention 2018



• El cierre de FOP en pacientes con ACV criptogénico/ESUS demostró en 3 
ensayos clínicos con seguimiento a largo plazo, beneficios respecto al 
tratamiento farmacológico en la prevención de la recurrencia de ACV.

• La identificación de los pacientes que se beneficiarán con estas 
terapéuticas requiere una meticulosa evaluación multidisciplinaria, en la 
cuál la colaboración entre el cardiólogo y el neurólogo es imprescindible.

Conclusiones




