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Clinical Challenge

71 year old male (MD) MTbiker

No HTN, No DM, No Carotid
disease, No hypercoagulable
state, No Family history, No 
smoking, No CAD, No 
Hyperlipemia, No symptomatic
palpitations, No drugs

September 2018: Stroke upon awakening
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..2 days after the acute event MRI

Acute lesion



Diagnostic Workup



Found to have a PFO with spontaneous R-L shunt



FDA Labeling
«….indicated for percutaneous transcatheter closure of a
patent foramen ovale (PFO) to reduce the risk of recurrent
ischemic stroke in patients, predominantly between the age
of 18 and 60 years….»

28 Oct 2016 30 March 2018

Recommandations derived from the patient age range studied in the RESPECT and REDUCE trials





Kent DM Neurology 2013; 81:619-625

The RoPE Score: 5
34% likehood that PFO was 

the source of embolism

Our patient falls outside the 
age range of the RoPE score

Virtually no patients in this 
age group (>70) in the meta-

analysis so validity is 
questionable

RoPE Score: Risk of Paradoxical Embolism



Handke M NEJM 2007; 357:2262

PFO present Cryptogenic Known cause Odds p

<55 younger 43.9% 14.3% 4.7 <0.001

>55 older 28.3% 11.9% 2.9 <0.001

503 consecutive stroke patients (18-85 years old)
131 < 55 years old & 372 > 55 years old
227 cryptogenic stroke & 276 with identified source

PFO Prevalence in Elderly

Paradoxical embolism is a cause of cryptogenic stroke in both age groups



PFO closure outside the recommanded age range
> 60 years old

Identifiable known embolic stroke souces exclusion

Sources Tool(s) Rule Out

Carotid disease Ultrasound/CT/Angio easy

Aortic arch atheroma TEE ultrasound easy

Acquired/inherited hypercoagulable state* Blood test/History easy

Atrial fibrillation Holter ECG/ICM difficult

LAA/LV thrombus TEE/TTE ultrasound easy

Endocarditis/Left valves disease TEE/TTE ultrasound easy

Stroke patients > 60 years old have an increased prevalence of circulation prothrombotic antibodies.         
Anti-phospholipid antibodies, MTHRF disease, Factor V, Protein C and S, SLE, undiagnosed cancer, 
cancer survivors

*



Atrial Fibrillation
Leading stroke risk > 60

The single most important embolic source to evaluate in the older population

Go SA JAMA 2001; 285;2370-2375 



Atrial Fibrillation
There is uncertainty regarding the duration of arrhythmic

episodes which increase the risk of embolism

According to the HRS/EHRA/ECAS

1. Episodes > 30 sec constitute clinically significant AF

2. During prolonged monitoring episodes of AF > 5 minutes 
have a predictive value for embolism



• In older patients monitoring for atrial fibrillation
becomes increasingly important as patient age

• No current consensus on duration of monitoring

Our work up for Atrial Fibrillation

Age at Stroke Type/Duration of Monitoring*

<50 24-48 Holter ECG monitoring

50-60 2 weeks external monitoring

60-70 4 weeks external monitoring or more

>70 Insertable cardiac monitoring > 3 months or more

* Depends on index suspicion: thyroid disease, dilated LA, ultrasound smoking imaging, 
HTN, MV disease, low LAA ejection velocities, LV dysfunction.



Insertable Cardiac Monitoring

(3 months monitoring)

Priority: Rule Out Atrial Fibrillation



So what should we do?

Medical therapy?
No conclusive evidence
that in patients with PFO, 
OAC or antiplatelet/DAPT 
works better than PFO 
closure and net clinical
benefit questionable



ANTIPLATELET
OR for net clinical 
benefit (recurrent 

stroke/TIA and bleeding)

ANTICOAGULANT
OR for net clinical 
benefit (recurrent 

stroke/TIA and bleeding)

PFO closure vs anticoagulant/antiplatelet therapy
in patients with cryptogenic stroke: Net Clinical Benefit 

N=13 studies; mean follow-up 36 months Patti G et al. Am J Cardiol 2015

-42%

-40%



PFO Closure Efficacy and Safety

Patients (335) Closure Rate* All Complications

<55 (215) 92.3% 14%

>55 (120) 87.9% 18%

p 0.22 0.12

Eurointervention 2001

Closure rate and complications are similar in both younger and older patients



Suture

Umbrella device

How to close PFO?

Left side interatrial septum view



7.1% serious periprocedural adverse outcome or death



(meta-analysis data on file 2018)

Atrial Fibrillation/Flutter After PFO Closure



devicesuture



Suture Closure of PFO



* 0 shunt at max follow up

(161 patients undergoing PFO closure by suture
technique (2016-2018); mean FU 10.3 months; no
complications and no recurrency at FU - data on files
submitted for publication; Cardiologia – San Eugenio)

age≥

19 (13%) 142 (87%)

NS

%



PFO closure after 60 years
Summary & Conclusions

• Older age DOES NOT preclude paradoxical embolism.
Prevalence of PFO in older cryptogenic stroke/TIA patients is
similar to younger patients;

• Similar efficacy and safety of PFO closure;
• In old patients, sources of embolism should be more deeply

searched particularly regarding atrial fibrillation (ICM);
• Suture-mediated PFO closure might reduce complications

with similar efficacy in older patients;
• After accurate screening, PFO closure in old patients may be

absolutely appropriate


