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AKTyaJIbHOCTb

» Tlepcucrupyroiiee oTKpbiToe oBajgbHOE OKHO ([TDO) HabmomaeTcs ~25% Beex smoeii[1]
» VxynamaeT Tedenue aekommnpeccruornnoi 6onesnu (JIKB) y Bogonaszos [2]

CumnTomaTuka [1,2]

B nonapnsitoiemM OONBIIMHCTBE ClydyaeB 0€CCUMIITOMHOE TEUEHUE

Bosmoxno yxyamenue JIKb y Bononasos

[IDO MoXKET acCOMUPOBATHCS ¢ MUTPEHBIO, MPOXOSIICH MOCIE €ro 3aKPhITUS
[MapanokcanbpHble SMO0INH, B OOJIBIIMHCTBE CIIy4aeB, €MUHCTBEHHBINH cumnToM [1DO
Platypnoea—orthodeoxia syndrome

Jlvardoctuka [1PO [68]
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» KonrpacrtHas upesnuiieBoanas IxoKI', uyBcTButenbHocth 89% [69], HEBO3MOXKHO
BBINIOJIHUTH aJIcKBaTHO 1po0y Banbcanbea [70,71]. Onnako UIT DxoKI" HeoOxoauma [yist
onucanus [1OO u crpatuduKkaniu pucka Ha THAarHOCTUIECKOM cTaauu [72-77]

» KoHTpacTHBII HHTpaKpaHUaIbHBIN Jlommuiep (Iy3sIpbKoBast mpo0a), 9yBCTBUTEILHOCTh
94% u cnieruduanocts 92% [78]

[IPO BBICOKOTO pHCKa

AHEBpU3Ma CTEHKH MIPEICEePAns
['nnepMoOUIBHOCTD CTEHKH MpEICepaUs
Cpennuii nnu 0oJbLION pa3Mep HIyHTa
ConyrcTBytomuit TpoM603 riryOokux BeH uiy yactas TOJIA
Wuble ocoOeHHOCTH:
o Ocob6ennocts otBepctust IIPO (MoxeT cnoco6cTBOBATH TYpOYIEHTHBIM
3aBUXPEHUSIM)
o Cerb Knapu/Xunapu/Uunapu
o BremsuuBanue EBcraxmena kiamnana
o JlnutenbHas moes3ka/MMMOOMIN3aIUA/paboTa B O1HOM Mo3e; OoJbIine
XUPYPTUYECKHE BMEIIATENLCTBA, OOCTPYKTHBHOE aITHOE CHA

VVVVY



EBcTaxueB KJiallaH

» EK orcyrerByet y 30% anatomuueckux oopasios [50,51], onHako eBcTaxues rpedeHb,
BHITISTYMBaHKUE MecTa BXxoxkieHus: EK B mpaBoe npeacepaue, HEM3MEHHO TIPUCYTCTBYET

» CoOonusiii kpaii EK nipogormkaercs B Bue Cyxoxminsa Toaapo, MPUKPEIUISIOMErocs K
MyCKyJaType eBcraxueBa rpeOHs. EBctaxueB rpeOeHb pacmonaraercsi HUKe OBaIbHOM
SIMKH HaJl yCTheM KOPOHApHOTo cuHyca [52]

» KimHuveckas 3Ha4MMOCTb 00pa30BaHUS:

o IloxknanaHHble KapMaIllKU TPUCYTCTBYIOT ¥ 45% maruentoB[53] u
ACCOLIMMPOBAHEKI ¢ O0JIee TOJTUMH PATU0OYaCTOTHBIMU abJalusAMU TPH JICYCHUN
TpeneTanus npeacepanii [54]

O YBeIMYCHHBIN eBcTaxueB rpeOeHb U KJIamaH MOTYT MeIIaTh IOCTYITy K
KaBaTPUKYCIHIATBHOMY IEePeIeiKy (1IeIbio adIaluu Mpyu TperneTaHuu
npezacepanii)[55,56], a Takke MeIIarOT JOCTYIY K TPAHCKATETEPHOMY 3aKPBITHIO
nedeKkToB MeKIpeacepanoi neperopoaku [57]. UccnenoBanus B o6aactu o0Imei
aHATOMUU TOBOPST, 4TO yBenuueHHbIH EK oOHapyx)uBaercs y 26%
obcnenyeMbix[58], a yromménnblit eBcTaxueB rpedens (>4mm) y 24% [59]

o VYeemnuennsiii EK accouumnpoBan ¢ o0cTpyKIren HixHel noyior Bensl [60,61] n
cOpoca KpoBH cIIpaBa Ha JIEBO MOCIIE XUPYPIUYECKOTO JICYCHHUs 1e(hEeKTOB
MEXKIIPEICePAHOM Tieperopoaku [62]

o Omwucansl ciydan Tpom603a EK[63], undeximonnoro sunokapaura EK[64]

Superior vend : Aorta Terminal crest
.

N Sub-EV
Thebesian A T _ " recess
vialve

tnferior vena -
cava  Eustachiaw valve/ridae  Sub-eV recess

CS- xoponapssIii cunyc, ER- eBcraxueB rpedenn, EV- ecraxues kinanan, FO- oBayibHas siMKa,
IVC — mmxusis nonas BeHa, RA- ipaBoe nipencepaue, RAA- yIko nmpaBoro npeacepaus,
RVOT- BBIXOHOM TPaKT MPaBOTO KENyA0uKa, T 1 - cyxoxuiue Tomapo.



Cetb Kuapu/Xuapu (Chiari network)
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HureBuaHoe oO6pazoBanue, orxoasmee oT EK

OMOPHOIOTHYECKUI OCTATOK MPABOTO KJlamaHa 00Iero BeHO3HOTo CHHyca

MoseT MPUBOAUTH K 3allyThIBAHHIO KaTeTepa WM HAMPaBJISIOIIero mposoja [65,66,67]
B 83% ciyuaeB coueraercs ¢ [10O [81]

Mosket criocobctBoBaTh He3akphITHIO [IDO 1 MOTeHIUUPOBATH PUCK
TpoMO03MO0Hii[82]

- u

[IpodusiakTKa TPOMOOIMOOJIHUM

» Her uu ognoro PKU, ajiekBaTHO CpaBHUBAIOIIETO KOHKPETHBIN NIpenapaT y MalueHTOB C
He3akpbIThiM [1DO

» Ectp nannsle 3a npeBocxonctBo [IOAK Hax aHTUTPOMOOIIMTAPHBIMY TIPETIApaTaMH B
npoHIAKTHKH 3MOOTHUECKOTO HHCYIIbTA, KAUeCTBO JaHHBIX OI[CHEHO Kak Hu3koe [3-6]

» Her gaHHBIX 0 HAWJTy4IIEeM BeJeHUH Tocie 3akpeitus [IDO, HO ecTh
pexomenaanuu[9,10,35-37]:

o

o

JIBoliHas aHTHAarperaHTHas Tepanus 6 MecsIeB MOCIe 3aKPbITHS.

YcnoBHO, Kiacc A.

AHTHarperaHTHasi MOHOTEpPAIHs 5 JIET MOCIe 3aKPbITHS.

VYcnosHo, kimace C. (IOTOMY YTO CTOJIBKO 3aHMMAET ITUTENIN3AIUs KIlaraHa)
AHTHarperanTHasi MOHOTEPAIHS CBBIILIE 5 JIET 1OCJIe 3aKPBITHS PEKOMEHI0BaHa Y
NaNMEeHTOB, OTSHIAIbHAS 1T0JIb3a TEPATNH KOTOPBIX MTPEBBIIIAET PHCK
reMopparu4eckoro MHCYyJIbTa.

AHTHarperanTHas Tepanus MoA0HpaeTcst SMINPUIECKH.

TpanckpannaneHbIi qoruiep (My3bIpbKOBast Mpo0a) MoKa3aHa BCEM MalueHTaM
crycTsi 6 MecsiieB Juts OleHKU dhdektuBHOCTH 3aKpbiTHs [IDO [38-44]



besomnacHocTb 3akpbiTUs [1PO

YV VVY

[TepBrYHOE TEXHUYECKOE MCIIOIHEHHE BMeaTebcTBa mpubimkaercs k 100% [7]
[MonHoe 3akpeiTie [1DO HabmogaeTcs B 93-96% ciryuaeB B TedeHue nepBoro roza[8]
OTnenbHbIC PaHIOMU3UPOBAHHBIC IAHHBIC IIOKA3BIBAIOT CHUYKCHUE TIOBTOPHBIX
UIIEMUYECKUX MHCYIBTOB mociie 3akpbitust [1DO na 80% [9,10]
JlaHHBIC MeTaaHAJIN3a TTOKA3aJli, YTO B TCUCHHE 3 JIET KOJIMYECTBO MOBTOPHBIX
UHCYJIBTOB ObLIO Ha ypoBHE 2%. PesynbraTsl mo TUA u cMepTHOCTH HEWTpaIbHBIE
[21,22,23]
Hcnionb30BaHNE OKKITIOJICPOB OOJIBIINX Pa3MEPOB CONPSKEHO C TIOBBIICHHBIM PHCKOM
ocraTo4HbIX IryHTOB [3,11,12,13]. EcTh HaHHBIE, 4TO UCIOIB30BaHUE OKKITIOACpa «the
AMPLATZERTM PFO Occluder (St. Jude Medical, St. Paul, MN, USA)» conpsikero ¢
MEHBIIIUM PUCKOM OCTATOYHBIX IIyHTOB [14-20] u @I [1]
Ocnoxuenwus 3akpbiTus [1OO cocrasisitot 2.6% [24]

o Camoe gacToe mo3jaHee OCIOKHEHHE — TPOMO03 ycTpoiicTBa, 1-2% [25]

o DOwmOomam3M, BBI3BaHHBIH ycTpoiicTBoM, 0.9-1.3% [25,26]

o Dpo3uM CTEHKH Mpeacepaus, KpaiiHe peako [1]

o Puck cMepTu B 10JAT0CPOYHON TEPCIIEKTHBE UIIM XUPYPTrUUECKOTrO

BMEIIIATEIILCTBA Ha cepre Menbie, yem 1/1000[1]

o He3nauntenbHble ocnoxHeHHs poucxoaaT B 1-1.7% [1]
Hawubonee yactoe HexenaTeaIbHOE OCIOKHEHHUE MOCTIE YPE3KOKHOTO TPAHCKATETPHOTO
3akpeitus [1OO sisiercs puodpuLIsius npeacepauii [7,27,28-33]. B meTaananuse
PKMU yacrora ®II criycts 3 roga 4.6%[24]
Ectp nannsle 0 cHukeHUH pacnpoctpan€éHHoct PII nociie ype3koKHOTro
TpaHcKareTepHoro 3akpbiTus [1DO [34]

[IDPO u conyTcTByOIMe 3a607€eBaHUS

>

[TarmenTam Haxonsaummcs Ha Tepanuu [IOAK, naxogsmumes Ha Tepanuu [IOAK no
nosoy TOJIA wim Beicokoro pucka TOJIA; MmoryT, HecMoTps Ha Tepanuto [TOAK,
npoiiTi o0ce0BaHue st BO3MOKHOTO 3akphiTusi [1PO [45,46]

[TonoxutenbHble TaOOPAaTOPHBIE TECTH HA MPOTPOMOOTHYECKHUE COCTOSHUS
(TpomOoOdmIHs) He SIBISIOTCS TTOKa3aHueM K moctosiuHoi [TOAK tepanuu [47,48]
Her nccrnenoBanmii, J0Ka3bIBAOMINMX YBEIMYEHUE pUCKA TPOMO0IMO0IM3MA B OOJIBIIOM
kpyry y nanuentoB ¢ @I u I[1PO na tepanuu [IOAK. YBennuenue 4acToTsl
napokcu3moB ®PII no nMIIIaHTHPYEMBIM KapIMOMOHUTOpPAM HE NPUBOJNIIA K
YBEIIMYECHHUIO YaCTOTHI HHCYIILTOB [49].

Hannune ®II MokeT BHOCUTh MEHBILIUH BKJIaJ] B TPOMOO3MOOIMUECKUE OCIIOKHEHHUS,
yem [1DO BBICKOTO pHCKA.



Platypnoea-orthodeoxia syndrome

Penkuii cunapoM, XapakTepU3yIOIIMICS TUIIOKCEMUEN U HAPYLIEHUEM JbIXaHUs [IPU
CMEHBI II0JIOKEHHUS TEJa C JIEKAUETO

AccouunpoBaH c: BHyTpucepaeuHbiM myHToM (I1PO unu gedext mexipeacepaHoin
NEPEropo/IKH ); JIETOYHBIM IIYHTOM (apTEpHOBEHO3HAS MaIb(opMaIus) Win
BEHTEJIAMOHHO-TIep(y3HOHHBIM HecooTBeTcTBHEM [80]

[Matoduznonorus: noBeimeHHoe AaBienue B [1I1 mpuBoguT k copocy
HEOKCUT€HUPOBAHHOM KPOBH CIIPaBa HAJIEBO

VY manueHTKH, OMMCAaHHON HIXKe MaTo(U3noIorus mpouecca Oblia OCHOBaHA Ha
BbIpakeHHOU TK peryprutanuu u cetu Knapu, HanpapIigromnei CTpyto peryprutaimum B
[1IPO, cumnToMBI yXyALIAIUCH B BEPTUKAIBHOM IIOJIOKEHUH, TaK KaK 3TO PACTATUBAET
MEXIIPEICEPAHYIO IEPErOPOIKY M YBEIHUUBAET auameTp InyHTa [79]

KiimHn4yeckuu ciy4yau, He TUIIMYHBIA BBUY OTCYTCTBUS NMOBBIMIEHHOT 0 fAaBjeHud B [1I1

[79]

VVVVVY VY
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XKenmwuna, 50 set, Bnepssie BoisiBineHHas OI1. JKanoObl Ha HapyIIEHHS TBIXaHHUS.

[Ipu ocmoTpe, oOHapysxeHa recaryparus ¢ 96% 1o 86% npu cMeHe NO3ULUHU U3
IIOJIOKEHUS JIEXKA B CUISIYIO

OKI': ®II, yBenuuenue 10K ¢ orpunarensabivu T B IpaBbIX OTBEAEHUAX

R-OI'K: kapauomerainus ¢ 3aCTOeM B JIETKUX

NT-proBNP: 6029 pg/ml (Hopma <300) D-dimer: 4.24 mg/ml (sopma <0.4)

KT nynemonanruorpadus: uckiouersl TOJIA u 3a60meBanus TErKux

OxoKT': yBennuenue oboux npeacepanii u IDKco cHmkeHHOM cucTtonnueckoi GyHkimen
Karerepuszanus npasbIx 0T/€10B cepala: HopManbHoe Aasinenue JIA (15mm); IDK
(7mm); A3JIA (8Mm). JIErouHO-cCHCTEMHOE OTHOIICHHE B MIOJIOKEHUHU CYMTUHAIIUN ObLIO
HopManbHbIM (QP/Qs=1.04)

KAI': nuckimoyeHsl reMOAMHAMUYECKH 3HAYUMBIE CTEHO3BI

UIT OxoKT': yBenuuenne 060uX MpecepAnil U MpaBoro )Keny1049Ka CO CHIPKEHHOU
cucronndeckoil GpyHkiueit; kpynuyro cetb Kuapu.llBerosoit Jlonmuep: ceppé3nas
peryprutanus TK, nanpasnennas B JIII uepes I1DO. [1y3pippkoBbIii TECT ¢ TpoOOI
Banscanssa: [19O

MPT cepana: 3HaunTenpHas cTpys perypruranuu Ha TK, ykopodeHne oakiIanaHHoro
anmnapara, npununanne TK k Muokapy, BEI3BIBAIOLIEE CBSI3bIBAaHME. ATTMKAIBLHOTO
CMEIIEHUs KOJIblla 0OHAPYKEHO HE OBLIO.

bruta nobaBnena purmypesxatomias Tepanus oerra-6mokaropamu, [IOAK
Xupypruueckoe 3akpbiTue [1OO, 3amena TK u pesexuus cetn Kuapu Husenuponaiio
OIMCAHHBII CHHIPOM




BriBOIbI

OTKpbITOE OBAJILHOE OKHO, HECMOTPS Ha CBOIO BHICOKYIO PAaCIIPOCTPaHEHHOCTh, OCTAETCA
HEJ00LIEHEHHON U MaJIOUarHoCupyeMoi (BBUAY HU3KOW HACTOPOKEHHOCTH U, IIOPOH,
HEIPABWJILHOTO BBIIOJIHEHUS WK HEBBINOJIeHU poObl BanbcanBa) natonoruen.

OtcyrcrBytor PKU 1o noBony BeiOOpa HauiTy4dliero npenapara ajs BeACHUs MallueHTOB C
[1®PO. OcHoBHAas TaKTUKA BEJICHUS] OCHOBBIBAETCS HA MHEHMSIX IKCIIEPTOB



JlutepaTypa

>

>

1. European position paper on the management of patients with patent foramen ovale.
General approach and left circulation thromboembolism. doi:10.1093/eurheartj/ehy649
2. «IIpodunakTika MO3roBBIX KaTacTpod JICUCHHEM CTPYKTYPHBIX 3a00JIeBaHHI
cepaua». Ceccust «MIHCYNBT U cepaie»
https://www.youtube.com/watch?v=4W3FnwhCHzE&ab_channel=scardioru

3. Agarwal S, Bajaj NS, Kumbhani DJ, Tuzcu EM, Kapadia SR. Meta-analysis of
transcatheter closure versus medical therapy for patent foramen ovale in prevention of
recurrent neurological events after presumed paradoxical embolism. JACC Cardiovasc
Interv. 2012;5:777-89.

4, Orgera MA, O’Malley PG, Taylor AJ. Secondary prevention of cerebral ischemia in
patent foramen ovale: systematic review and meta-analysis. South Med J. 2001;94:699-703.

5. Kitsios GD, Dahabreh 1J, Dabrh AMA, Thaler DE, Kent DM. Patent foramen ovale
closure and medical treatments for secondary stroke prevention: A systematic review of
observational and randomized evidence. Stroke. 2012;43:422-31.

6. Patti G, Pelliccia F, Gaudio C, Greco C. Meta-analysis of net long-term benefit of
different therapeutic strategies in patients with cryptogenic stroke and patent foramen ovale. Am
J Cardiol. 2015;115:837-43.

7. Hakeem A, Cilingiroglu M, Katramados A, Dean Boudoulas K, lliescu C, Gundogdu B,
Marmagkiolis K. Transcatheter closure of patent foramen ovale for secondary prevention of
ischemic stroke: Quantitative synthesis of pooled randomized trial data. Catheter Cardiovasc
Interv. 2018; doi: 10.1002/ccd.27487.

8. De Rosa S, Sievert H, Sabatino J, Polimeni A, Sorrentino S, Indolfi C. Percutaneous Closure
Versus Medical Treatment in Stroke Patients With Patent Foramen Ovale: A Systematic Review
and Meta-analysis. Ann Intern Med. 2018;168:343-50.

9. Carroll JD, Saver JL, Thaler DE, Smalling RW, Berry S, MacDonald LA, Marks DS,
Tirschwell DL. Closure of patent foramen ovale versus medical therapy after cryptogenic stroke.
N Engl J Med. 2013;368:1092-100.

10. Meier B, Kalesan B, Mattle HP, Khattab A a, Hildick-Smith D, Dudek D, Andersen G,
Ibrahim R, Schuler G, Walton AS, Wahl A, Windecker S, Jiini P. Percutaneous closure of patent
foramen ovale in cryptogenic embolism. PC trial. N Engl J Med. 2013;368:1083-91.

11. Matsumura K, Gevorgyan R, Mangels D, Masoomi R, Mojadidi MK, Tobis J. Comparison of
residual shunt rates in five devices used to treat patent foramen ovale. Catheter Cardiovasc Interv.
2014;84:455-63.

12. Caputi L, Butera G, Anzola GP, Carminati M, Carriero MR, Chessa M, Onorato E,
Rigatelli G, Sangiorgi G, Santoro G, Spadoni |, Ussia GP, Vigna C, Zanchetta M, Parati E.
Residual shunt after patent foramen ovale closure: Preliminary results from italian patent foramen
ovale survey. J Stroke Cerebrovasc Dis. 2013;22:€219-26.

13. Hornung M, Bertog SC, Franke J, Id D, Taaffe M, Wunderlich N, Vaskelyte L, Hofmann
I, Sievert H. Long-term results of a randomized trial comparing three different devices for
percutaneous closure of a patent foramen ovale. Eur Heart J. 2013;34:3362-9.

14. Matsumura K, Gevorgyan R, Mangels D, Masoomi R, Mojadidi MK, Tobis J.
Comparison of residual shunt rates in five devices used to treat patent foramen ovale. Catheter
Cardiovasc Interv. 2014;84:455-63.

15. Hornung M, Bertog SC, Franke J, Id D, Taaffe M, Wunderlich N, Vaskelyte L, Hofmann
I, Sievert H. Long-term results of a randomized trial comparing three different devices for
percutaneous closure of a patent foramen ovale. Eur Heart J. 2013;34:3362-9.

16. Taaffe M, Fischer E, Baranowski A, Majunke N, Heinisch C, Leetz M, Hein R, Bayard
Y, Biischeck F, Reschke M, Hoffmann I, Wunderlich N, Wilson N, Sievert H. Comparison of
three patent foramen ovale closure devices in a randomized trial (Amplatzer versus CardioSEAL-
STARflex versus Helex occluder). Am J Cardiol. 2008;101:1353-8.



https://www.youtube.com/watch?v=4W3FnwhCHzE&ab_channel=scardioru

17. Saguner AM, Wahl A, Praz F, de Marchi SF, Mattle HP, Cook S, Windecker S, Meier B.
Figulla PFO occluder versus Amplatzer PFO occluder for percutaneous closure of patent foramen
ovale. Catheter Cardiovasc Interv. 2011;77:709-14.

18. Thaman R, Faganello G, Gimeno JR, Szantho G V, Nelson M, Curtis S, Martin RP,
Turner MS. Efficacy of percutaneous closure of patent foramen ovale: comparison among three
commonly used occluders. Heart. 2011;97:394-9.

19. Musto C, Cifarelli A, Fiorilli R, De Felice F, Parma A, Pandolfi C, Confessore P,
Bernardi L, Violini R. Gore helex septal occluder for percutaneous closure of patent foramen
ovale associated with atrial septal aneurysm: Short-and mid-term clinical and echocardiographic
outcomes. J Invasive Cardiol. 2012;24:510-4.

20. von Bardeleben RS, Richter C, Otto J, Himmrich L, Schnabel R, Kampmann C,
Rupprecht H-J, Marx J, Hommel G, Miinzel T, Horstick G. Long term follow up after
percutaneous closure of PFO in 357 patients with paradoxical embolism: Difference in occlusion
systems and influence of atrial septum aneurysm. Int J Cardiol. 2009;134:33-41.

21. Saver JL, Carroll JD, Thaler DE, Smalling RW, MacDonald LA, Marks DS, Tirschwell
DL. Long-Term Outcomes of Patent Foramen Ovale Closure or Medical Therapy after Stroke. N
Engl J Med. 2017;377:1022-32.

22. Wahl A, Jini P, Mono ML, Kalesan B, Praz F, Geister L, Ridber L, Nedeltchev K, Mattle
HP, Windecker S, Meier B. Long-term propensity score-matched comparison of percutaneous
closure of patent foramen ovale with medical treatment after paradoxical embolism. Circulation.
2012;125:803-12.

23. Piccolo R, Franzone A, Siontis GCM, Stortecky S, Pilgrim T, Meier B, Windecker S.
Patent foramen ovale closure vs. medical therapy for recurrent stroke prevention: Evolution of
treatment effect during follow-up. Int J Cardiol. 2018;255:29-31.

24, Turc G, Calvet D, Guérin P, Sroussi M, Chatellier G, Mas J, CLOSE Investigators.
Closure, Anticoagulation, or Antiplatelet Therapy for Cryptogenic Stroke With Patent Foramen
Ovale: Systematic Review of Randomized Trials, Sequential Meta-Analysis, and New Insights
From the CLOSE Study. J Am Heart Assoc. 2018;7:e008356.

25. Abaci A, Unlu S, Alsancak Y, Kaya U, Sezenoz B. Short and long term complications of
device closure of atrial septal defect and patent foramen ovale: Meta-analysis of 28,142 patients
from 203 studies. Catheter Cardiovasc Interv. 2013;82:1123-38.

26. Wahl A, Tai T, Praz F, Schwerzmann M, Seiler C, Nedeltchev K, Windecker S, Mattle
HP, Meier B. Late Results After Percutaneous Closure of Patent Foramen Ovale for Secondary
Prevention of Paradoxical Embolism Using the Amplatzer PFO Occluder Without
Intraprocedural Echocardiography. Effect of Device Size. JACC Cardiovasc Interv. 2009;2:116—
23.

27. Saver JL, Carroll JD, Thaler DE, Smalling RW, MacDonald LA, Marks DS, Tirschwell
DL. Long-Term Outcomes of Patent Foramen Ovale Closure or Medical Therapy after Stroke. N
Engl J Med. 2017;377:1022-32.

28. Wagdi P. Incidence and predictors of atrial fibrillation following transcatheter closure of
interatrial septal communications using contemporary devices. Clin Res Cardiol. 2010;99:507—
10.

29. Spies C, Khandelwal A, Timmermanns I, Schriader R. Incidence of atrial fibrillation
following transcatheter closure of atrial septal defects in adults. Am J Cardiol. 2008;102:902-6.
30. Kiblawi FM, Sommer RJ, Levchuck SG. Transcatheter closure of patent foramen ovale in
older adults. Catheter Cardiovasc Interv. 2006;68:136—42.

31. Burow A, Schwerzmann M, Wallmann D, Tanner H, Sakata T, Windecker S, Meier B,
Delacretaz E. Atrial fibrillation following device closure of patent foramen ovale. Cardiology.
2008;111:47-50.

32. Staubach S, Steinberg DH, Zimmermann W, Wawra N, Wilson N, Wunderlich N, Sievert
H. New onset atrial fibrillation after patent foramen ovale closure. Catheter Cardiovasc Interv.
2009;74:889-95.

33. Bronzetti G, D’ Angelo C, Donti A, Salomone L, Giardini A, Maria Picchio F, Boriani G.
Role of atrial fibrillation after transcatheter closure of patent foramen ovale in patients with or
without cryptogenic stroke. Int J Cardiol. 2011;146:17-21.



34. Jarral OA, Saso S, Vecht JA, Harling L, Rao C, Ahmed K, Gatzoulis MA, Malik IS,
Athanasiou T. Does patent foramen ovale closure have an anti-arrhythmic effect? A meta-
analysis. Int J Cardiol. 2011;153:4-9.

35. Mas J-L, Derumeaux G, Guillon B, Massardier E, Hosseini H, Mechtouff L, Arquizan C,
Béjot Y, Vuillier F, Detante O, Guidoux C, Canaple S, Vaduva C, Dequatre-Ponchelle N, Sibon I,
Garnier P, Ferrier

36. Lee PH, Song JK, Kim JS, Heo R, Lee S, Kim DH, Song JM, Kang DH, Kwon SU, Kang
DW, Lee D, Kwon HS, Yun SC, Sun BJ, Park JH, Lee JH, Jeong HS, Song HJ, Kim J,

Park SJ. Cryptogenic Stroke and High-Risk Patent Foramen Ovale: The DEFENSE-PFO

Trial. J Am Coll Cardiol. 2018;71:2335-2342.

37.  Furlan AJ, Reisman M, Massaro J, Mauri L, Adams H, Albers GW, Felberg R,
Herrmann H, Kar S, Landzberg M, Raizner A, Wechsler L. Closure or medical therapy
for cryptogenic stroke with patent foramen ovale. N Engl J Med. 2012;366:991-9.

38. Cifarelli A, Musto C, Parma A, Pandolfi C, Pucci E, Fiorilli R, De Felice F, Nazzaro MS,
Violini R. Long-term outcome of transcatheter patent foramen ovale closure in patients with
paradoxical embolism. Int J Cardiol. 2010;141:304-10.

39. Ussia GP, Cammalleri V, Mule M, Scarabelli M, Barbanti M, Scardaci F, Mangiafico S,
Imme S, Capodanno D, Tamburino C. Percutaneous closure of patent foramen ovale with a
bioabsorbable occluder device: single-centre experience. Catheter Cardiovasc Interv.
2009;74:607-14.

40. Anzola GP, Morandi E, Casilli F, Onorato E. Does transcatheter closure of patent
foramen ovale really ‘shut the door?” A prospective study with transcranial Doppler. Stroke.
2004;35:2140-4.

41. Balbi M, Casalino L, Gnecco G, Bezante GP, Pongiglione G, Marasini M, Del Sette M,
Barsotti A. Percutaneous closure of patent foramen ovale in patients with presumed paradoxical
embolism: periprocedural results and midterm risk of recurrent neurologic events. Am Heart J.
2008;156:356-60.

42. de Cillis E, Acquaviva T, Basile DP, Cipriani F, Bortone AS. Recurrence of cryptogenic
stroke or TIA in patients with patent foramen ovale successfully treated by using different kind of
percutaneous occluder devices: five-year follow-up. Minerva Cardioangiol. 2010;58:425-31.

43, Donti A, Giardini A, Salomone L, Formigari R, Picchio FM. Transcatheter patent
foramen ovale closure using the Premere PFO occlusion system. Catheter Cardiovasc Interv.
2006;68:736—40.

44, Orzan F, Liboni W, Bonzano A, Molinari F, Ribezzo M, Rebaudengo N, Grippi G, Negri
E. Follow-up of residual shunt after patent foramen ovale closure. Acta Neurol Scand.
2010;122:257-61.

45, Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bounameaux H, Huisman M, King
CS, Morris TA, Sood N, Stevens SM, Vintch JRE, Wells P, Woller SC, Moores L.
Antithrombotic therapy for VTE disease: CHEST guideline and expert panel report. Chest.
2016;149:315-52.

46.  Vindi§ D, Hutyra M, Saiidk D, Kral M, Cechakova E, Littnerova S, Adam T, Precek J,
Hudec S, Je¢menova M, Taborsky M. Patent Foramen Ovale and the Risk of Cerebral Infarcts in
Acute Pulmonary Embolism—A Prospective Observational Study. J Stroke Cerebrovasc Dis.
2018;27:357-64.

47, Kyrle PA, Rosendaal FR, Eichinger S. Risk assessment for recurrent venous thrombosis.
Lancet. 2010;376:2032-9.

48. Middeldorp S. Inherited thrombophilia: a double-edged sword. Hematol Am Soc Hematol
Educ Progr. 2016;2016:1-9.

49. Sanna T, Diener H-C, Passman RS, Di Lazzaro V, Bernstein R a, Morillo C a, Rymer MM,
Thijs V, Rogers T, Beckers F, Lindborg K, Brachmann J, CRYSTAL AF Investigators.
Cryptogenic stroke and underlying atrial fibrillation. N Engl J Med. 2014;370:2478-86.

50. Anderson RH, Cook AC. The structure and components of the atrial chambers.
Europace 2007;9 Suppl 6:vi3-9.

51. Klimek-Piotrowska W, Hotda MK, Koziej M, et al. Clinical anatomy of the
cavotricuspid isthmus and terminal crest. PLoS One 2016;11:e0163383.



52. Sanchez-Quintana D, Doblado-Calatrava M, Cabrera JA, Macias Y, Saremi F.
Anatomical basis for the cardiac interventional electrophysiologist. Biomed Res Int
2015;2015:547364.

53. Saremi F, Pourzand L, Krishnan S, et al. Right atrial cavotricuspid isthmus: anatomic
characterization with multi-detector row CT. Radiology 2008;247:658—68.

54. Da Costa A, Faure E, Thévenin J, et al. Effect of isthmus anatomy and ablation
catheter on radiofrequency catheter ablation of the cavotricuspid isthmus. Circulation
2004;110:1030-5.

55. Chang S-L, Tai C-T, Lin Y-J, et al. The electroanatomic characteristics of the
cavotricuspid isthmus: implications for the catheter ablation of atrial flutter. J Cardiovasc
Electrophysiol 2007;18: 18-22.

56. Heidbiichel H, Willems R, Van Rensburg H, et al. Right atrial angiographic
evaluation of the posterior isthmus: relevance for ablation of typical atrial flutter.
Circulation 2000;101: 2178-84.

» 57. Roelandt P, Budts W. Eustachian valve interfering with transcatheter closure of

patent foramen ovale. Eur J Echocardiogr2008;9:158-159.

» 58. Cabrera JA, Sanchez-Quintana D, Farré J, Rubio JM, Siew YH. The inferior right

vV V V¥V V¥V

atrial isthmus: further architectural insights for current and coming ablation technologies.
J Cardiovasc Electrophysiol 2005;16:402-8.

59. Saremi F, Pourzand L, Krishnan S, et al. Right atrial cavotricuspid isthmus: anatomic
characterization with multi-detector row CT. Radiology 2008;247:658—68.

60. Frank G, Weber L, Oelert H. Thrombosis of the inferior vena cava after closure of
atrial septal defect. Thorac Cardiovasc Surg 1980;28:243-5.

61. Patel P, Lee A, Zaid J, et al. Inferior vena cava obstruction following surgical repair
of secundum atrial septal defect. J Am Coll Cardiol Case Rep 2021;3:82—6.

62. Munet M, Gayet C, Buttard P, Ninet J, et al. Découverte tardive d’une dérivation de
la veine cave inférieure dans 1’oreillette gauche aprés fermeture chirurgicale d’une
communication

63. Maddury J, Alla VM, Misra RC, Maddavapeddi A. Thrombus on the Eustachian
valve leading to recurrent pulmonary embolism: a rare problem requiring aggressive
management. Can J Cardiol 2009;25:e422-3.

64. Alreja G, Lotfi A. Eustachian valve endocarditis: rare case reports and review of
literature. J Cardiovasc Dis Res 2011;2:181-5.

65. Chu S, Solheim E, Chen J, Hoff PI, Schuster P. Entrapment and retrieval of a
diagnostic electrophysiological catheter in the Chiari network. J Arrhythm 2018;34:647—
9.

66. Nagahama MV, Sakai MH, Souto MCX; et al. Catheter entrapment in Chiari
network: extraction with radiofrequency. Indian Pacing Electrophysiol J 2019;19:195-6.
67. Sakamoto A, Urushida T, Sakakibara T, et al. Accidental entrapment of electrical
mapping catheter by Chiari’s network in right atrium during catheter ablation procedure.
Case Rep Cardiol 2016;2016:1302473.

68. Droste DW, Kriete JU, Stypmann J, Castrucci M, Wichter T, Tietje R, Weltermann B,
Young P, Ringelstein EB. Contrast transcranial Doppler ultrasound in the detection of right-to-
left shunts: comparison of different procedures and different contrast agents. Stroke.
1999;30:1827-32.

69. Mojadidi MK, Bogush N, Caceres JD, Msaouel P, Tobis JM. Diagnostic accuracy of
transesophageal echocardiogram for the detection of patent foramen ovale: A meta-analysis.
Echocardiography. 2014;31:752-8.

70. Rodrigues AC, Picard MH, Carbone A, Arruda AL, Flores T, Klohn J, Furtado M, Lira-
Filho EB, Cerri GG, Andrade JL. Importance of adequately performed valsalva maneuver to
detect patent foramen ovale during transesophageal echocardiography. J Am Soc Echocardiogr.
2013;26:1337-43.



YV V VYV 'V

71. Johansson MC, Eriksson P, Guron CW, Dellborg M. Pitfalls in diagnosing PFO:
Characteristics of false-negative contrast injections during transesophageal echocardiography in
patients with patent foramen ovales. J Am Soc Echocardiogr. 2010;23:1136-42.

72. Pristipino C, Anzola GP, Ballerini L, Bartorelli A, Cecconi M, Chessa M, Donti A,
Gaspardone A, Neri G, Onorato E, Palareti G, Rakar S, Rigatelli G, Santoro G, Toni D, Ussia GP,
Violini R. Management of patients with patent foramen ovale and cryptogenic stroke: A
collaborative, multidisciplinary, position paper. Catheter Cardiovasc Interv. 2013;82:1-14.

73. Pepi M, Evangelista A, Nihoyannopoulos P, Flachskampf FA, Athanassopoulos G,
Colonna P, Habib G, Ringelstein EB, Sicari R, Zamorano JL, Sitges M, Caso P, European
Association of Echocardiography. Recommendations for echocardiography use in the diagnosis
and management of cardiac sources of embolism: European Association of Echocardiography
(EAE) (a registered branch of the ESC). Eur J Echocardiogr. 2010;11:461-76.

74. Zamorano JL, Badano LP, Bruce C, Chan K-L, Goncalves A, Hahn RT, Keane MG, La
Canna G, Monaghan MJ, Nihoyannopoulos P, Silvestry FE, Vanoverschelde J-L, Gillam LD,
Vahanian A, Di Bello V, Buck T. EAE/ASE recommendations for the use of echocardiography in
new transcatheter interventions for valvular heart disease. Eur Heart J. 2011;32:2189-214.

75. European Stroke Organisation (ESO) Executive Committee, ESO Writing Committee.
Guidelines for Management of Ischaemic Stroke and Transient Ischaemic Attack 2008.
Cerebrovasc Dis. 2008;25:457-507.

76. Furlan AJ, Reisman M, Massaro J, Mauri L, Adams H, Albers GW, Felberg R, Herrmann
H, Kar S, Landzberg M, Raizner A, Wechsler L. Closure or medical therapy for cryptogenic
stroke with patent foramen ovale. N Engl J Med. 2012;366:991-9.

77. Ho JK, Nakahara S, Shivkumar K, Mahajan A. Live three-dimensional transesophageal
echocardiographic imaging of novel multielectrode ablation catheters. Hear Rhythm. 2010;7:570—
1.

78. Mojadidi MK, Roberts SC, Winoker JS, Romero J, Goodman-Meza D, Gevorgyan R,
Tobis JM. Accuracy of transcranial Doppler for the diagnosis of intracardiac right-to-left shunt: A
bivariate meta-analysis of prospective studies. JACC Cardiovasc Imaging. 2014;7:236-50.

79. A case report of a triad causing platypnoea—orthodeoxia syndrome European Heart
Journal - Case Reports (2021) 5(7), 1-5 CASE REPORT doi:10.1093/ehjcr/ytab236

80. Rodrigues P, Palma P, Sousa-Pereira L. Platypnea-orthodeoxia syndrome in review:
defining a new disease? Cardiology 2012;123:15-23.

81. Schneider B, Hofmann T, Justen MH, Meinertz T. Chiari’s network: normal anatomic
variant or risk factor for arterial embolic events? J Am Coll Cardiol 1995;26:203-210.
82. Rigatelli G, Dell’avvocata F, Braggion G, Giordan M, Chinaglia M, Cardaioli P.
Persistent venous valves correlate with increased shunt and multiple preceding
cryptogenic embolic events in patients with patent PFO: an intracardiac chocardiographic
study. JACC Cardiovasc Interv 2008;72:973.



