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Management of ischemic stroke patients with patent foramen ovale

Sung-Hyuk Heo, MD, PhD

Department of Neurology, Kyung Hee University Hospital, Seoul, Korea

The relationship between patent foramen ovale (PFO) and ischemic stroke has been proven especially in some thromboembolic
(embolic stroke of undetermined source [ESUS]) conditions. Technical advances in PFO diagnosis, scoring systems such as the Risk of
Paradoxical Embolism (RoPE), and the emergence of endovascular device closure were developed within previous decades. However,
the efficacy and safety of endovascular device closure has been controversial. Recently, three randomized, open-label trials, Gore
REDUCE, CLOSE, and RESPECT, showed the risk of stroke was lower with PFO closure than with medical treatment alone. This paper
reviews the current understanding of the diagnosis and treatment options in patients with PFO and ischemic stroke.
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A simplified
view of a PFO

In a nermal heart (left), the foramen
ovale has closed, separating the
right atrium (RA) from the left
atrium (LR}; in a heart with a PFO,
venous blood leaks from the right
atrium into the |eft atrium, then out
to the body

Figure 1. Schematic view of patent foramen ovale from the American
Heart Association. http://www.heart.org/HEARTORG/Conditions/
More/CardiovascularConditionsofChildhood/Patent-Foramen-Ovale-
PFO_UCM_469590_Article.jsp.
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Table 1. RoPE score calculator'”

2. BREtHTHO| ZIT

Chke AAKE 9] JUERIT R 2249 (ightio-
left shun)E &I 5 Sle=d], 2% A= Azxgd
(transesophageal echocardiography)7} EE7A (gold
standard)oloh, B2 %= 253k HARS Fo ddEH T
o] 1Y oHE Hdsl=d ok dUeldFEe] A
71, AFEAT T o] Fboln 55 ST & Qlov], o
et} (intrapulmonary shunt) oJ¥% 2] 7}1sslch 2
AR, 47 HEF FAA = g2, &
o] 93, =9 Y, AR Q1F Fxo e 5
2 Algo] ofef A= vk BeAAFE o83 FA
AHz23 A (agitated saline transcranial Doppler
monitoring) & F3A = FHHE FUS vAYHNSE
Aol SHeleto] Sawet ofRg AR & .
AN 285R AAE Al2esteh vzl v st
o 7hekahe, Wghes) Soli Al A2l AT
o oJshd AistatSE#dIdAxYE (cardiac com-
puted tomography angiography, CCTA)S o]-&3|= &
EpI e Qe 2ee 4 gl

3. HIES UHACIC 2| BRI
eI T H2 TOAST (Trial of Org 10172 in Acute

Stroke Treatment) 7oA A 5= A}
ot} ” ESUS gktoll ] deletd o] W EE ¢ 1/3

Characteristic points RoPE score
No history of hypertension 1
No history of diabetes 1
No history of stroke or TIA 1
Nonsmoker 1
Cortical infarct on imaging 1
Age,y
18-29 5
30-39 4
40-49 3
50-59 2
60-69 1
>70 0
Total score (sum of individual points)
Maximum score (a patient < 30y with no hypertension, no diabetes, no history of stroke or TIA, 10
nonsmoker, and cortical infarct)
Minimum score (a patient >70 y with hypertension, diabetes, prior stroke, current smoker, and no 0

cortical infarct)
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o] Kent 5-& Risk of Paradoxical Embolism (RoPE) A=
7WEBEITE (Table. 1)." o] 27} #5575 ESUS $katoilA]
SJelehlrate] Belo] opalrh
53, ESUS kAol = Aletd 7 o] tleds 574
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Patent Foramen Ovale in Cryptogenic Stroke Study
(PICSS)= FHERAT-7 ShAfollA] of=u] €3} ofutele] |
= vk P2 il 2ATE, HA| 63079 A HE
Z 32} 3 2039 (33.8%) L3 26582 ESUS A} =
987 (39.2%)°x HAEtArgo] LA Hat 24
MLt 7 & FAEE slS wl, 7 AETelA s

3 ALE B APEE FoI7E 2Fol7F {ISAT (p=0.49;
HR 0.52 [95% CI, 0.16-1.67]; 23 2AE 16.5% vs,
13.2%).

ESUS Ao Rlelel Ty 2 Azl BvE Q7
& A el RAe QAIE A7k R A Aol HEs
=t (the Evaluation of the STARFlex Septal Closure
System in Patients With a Stroke and/or Transient

Ischemic Attack Due to Presumed Paradoxical Embolism
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Through a Patent Foramen Ovale [CLOSURE 1, the
Randomized Evaluation of Recurrent Stroke Comparing
PFO Closure to Established Current Standard of Care
Treatment [RESPECT], the Clinical Trial Comparing
Percutaneous Closure of Patent Foramen Ovale Using
the Amplatzer PFO Occluder with Medical Treatment in
Patients with Cryptogenic Embolism [PC Triall) Al <17
2% ok Re) Hwate] BY Al $UYE dFHE
ol Asfstalar, 53] CLOSURE 1 7oA Aa7A 2
g APPAE 980] BY A& AT ol folst
A ke 2 olelat v A B4 e (494
73 Ak 31 74 B2 A3 Qs e
AT} Tk W, L Al DG Q0% oPHT 7T
2to] (StarFlex vs, Amplatzer), 258 AT AA =714
3| A [unblended] & X8 ¥]E [selection bias]), $+-2 ]
E% ARES 2P FADI 710 2H Fol Bifol
HA] JFe FE Aom vighpgiet !

Z T+ Patent Foramen Ovale Closure or Antigoagulants
versus Antiplatelet Therapy to Prevent Stroke Recurrence
(CLOSE), Gore REDUCE ¢392} RESPECT 3+¢] #717¢
FARE ATAML BRAGE A AT BT HEFe
WPE] FY Ales AP ol FEAIRTl B
o JAl Tt (CLOSE BFAIET 0% vs. D AuA]
X JT 6.0%, hazard ratio 0.03 [95% CI, 0.00-0.26]; Gore
REDUCE @3AlST 1.4% vs, FALBA X BT 5.4%,
hazard ratio 0,23 [95% CI, 0,09-0,62]; RESPECT 23 A&
T 3.6% vs, FATA| /33T A| X FT 5.8%, hazard ra-
tio 0.55 [95% CI, 0.31-0.999]). T3k, CLOSE ¢ioilA] &
oA A 5T oA A5 Aloldl FAA R f
o3k Awte] 2ol I%AEk.” CLOSES} Gore REDUCE ¢
T ol Aok 2] MRICIA &gk ESUSTE 9laL, 9=}
cheto] gheld dxpnts o= shelar, Hat 34 o
A7 FAREE APsien, Y24 (primary
outcome)d|X BRI ETo] HZ2To T FHATA Fof
TS ko 2 3F¢dnh. thil Helex Septal Occluder$:
Cardioform Septal Occluder 7]7& A3+ Gore REDUCE
9} Interventional Cardiology Committeeol|A] 5211FS- 7]

= 2% AL8/PsHE CLOSE 9 (il o] ghafol
4] Amplatzer PFO occlude AME) B 4.6-6.6%2] 329
A A& ABA AT APAE] AREE oz

Hlaste] $A4 0.2 felshl wekeh " o] 949413
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A3tol whe} ESUS fatellx] ghate] vpo], Aleted 779
A7), A AdEe] Sk o 55 T3 23 Als o
£ AAsh= Zlo] desty 2w I8 A3] Fo] WAd
ZO 2 o), vk, 2A7F 25 kst 7 A7 (open
label study)2l= A, MEFA DA AlAlEe S
5 el et St
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e g ZI8=<l Dabigatran Etexilate for Secondary
Stroke Prevention in Patients With Embolic Stroke of
Undetermined Source [RE-SPECT ESUS] ¢392} Rivaroxaban
Versus Aspirin in Secondary Prevention of Stroke and
Prevention of Systemic Embolism in Patients With Recent
Embolic Stroke of Undetermined Source [NAVIGATE
ESUS] 17+ Aol whz} ESUS Skt HIHER] K 4]
F-8-314] (Non-vitamin K Oral anticoagulants, NOACs)Z
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