CESKA KARDIOLOGICKA SPOLECNOST
THE CZECH SOCIETY OF CARDIOLOGY

CESKA SPOLECNOST
KARDIOVASKULARNI

cnrurce CESKA SPOLECNOST KARDIOVASKULARNI CHIRURGIE
CZECH SOCIETY FOR CARDIOVASCULAR SURGERY

Ro¢nik | Volume 64 « Cislo | Number 5 - Rijen/Listopad | October/November 2022 ISSN 0010-8650 (print), ISSN 1803-7712 (online)

a5d

Cor et Vasa vénovana jiz podevaté
kazuistickym sdélenim

Electrophysiological findings after
thoracoscopic atrial fibrillation ablation

CEAP score associated with obesity

Culotte Stenting in AMI with Distal LM
Thrombosis

Recurrent simultaneous two-vessel
very late stent thrombosis

Myocardial infarction with nonobstructive
coronary arteries and pneumothorax

Mitralni chlopern se dvéma ustimi

Predoperacni 3D TEE vySetieni mitralni chlopné (3D Zoom), pohled
z levé siné (, chirurgicky pohled”): mistek u anterolateraini

Cough, a rare and not well recognized komisury (osnaceno Sipkou).
symptom of lead perforation (Polcarova $, Myjavec A, Brtko M, Vobornik M. MitréIni chlopers

se dvéma ustimi. Kazuistika, str. 546-548)

www.kardio-cz.cz  www.cskvch.cz www.e-coretvasa.cz






aSd

Casopis Ceské kardiologické spole¢nosti a Ceské spole¢nosti kardiovasku-
larni chirurgie Cor et Vasa vychazi Sestkrat ro¢né a pokryva vsechny aspek-
ty kardiologie, angiologie, kardiovaskularni chirurgie, kardiovaskularniho
zobrazovani, pediatrické kardiologie, hypertenze, kardiovaskuldrni pre-
vence a nékteré z aspektl intervencni radiologie.

Obsahuje uvodniky, plvodni sdéleni, pfehledové clanky i kratka sdéleni z kli-
nické a experimentdlni kardiologie. Pocinaje rokem 2012 jsou v Cor et Vasa
publikovéany také souhrny (5 000 slov) z doporucenych postupt Evropské kar-
diologické spole¢nosti, pfipravené prednimi ¢eskymi odborniky.

Priloha Cor et Vasa Kardio pfindsi recenze knih, abstrakta z vybranych
kongres(, zpravy z kongres( a konferenci, voleb a diskusi, polemiky, ko-
mentafe, informace z Ceské kardiologické spolecnosti, Ceské spolecnosti
kardiovaskularni chirurgie a Evropské kardiologické spolecnosti i aktualni
mezindrodni zprdvy a témata.

Prispévky jsou publikovany v ¢estiné, slovenstiné anebo v anglictiné.

Casopis vychazi ve dvou verzich se stejnym obsahem: online a tisténé verzi.
Cor et Vasa je dostupnd v pIném rozsahu také na webu CKS.

Cor et Vasa je citovana v databazich EMBASE, Scopus, Bibliographia medica
Cechoslovaca, ESC Search Engine, Emerging Sources Citation Index spole¢-
nosti Thomson and Reuters a Web of Science.

Prispévky do casopisi zpracované podle pokynd autoriim zasilejte pro-
sim prostfednictvim systému ACTAVIA - vstup do néj je na adrese:
http://actavia.e-coretvasa.cz/. Pfispévky do Kardia mlzete zasilat také na
adresu vedouciho redaktora nebo odpovédné redaktorky.

Zadny z materialt publikovanych v ¢asopise Cor et Vasa nesmi byt jakkoli
kopirovan nebo rozmnozovan za ucelem dalsiho Siteni bez pisemného sou-
hlasu vlastnika autorskych prav. Pofizovat a rozesilat kopie obsahu tohoto
Casopisu nebo jeho ¢asti je opravnéna pouze redakce.

Vydavatel neodpovid4 za Udaje a nazory uvedené autory v jednotlivych
prispévcich ani za faktickou a jazykovou stranku inzerci.

Adresa pro korespondenci s vedoucim redaktorem casopisu Cor et Vasa
Prof. MUDr. Michael Aschermann, DrSc., FESC, FACC (vedouci redaktor)

II. interni klinika kardiologie a angiologie,

1. lékarska fakulta Univerzity Karlovy a VSeobecnd fakultni nemocnice,

U Nemocnice 2, 128 08 Praha 2, Ceska republika

E-mail: Aschermann@seznam.cz

Vychazi 6x ro¢né (+ 4 suplementa)

Povoleno Ministerstvem kultury CR E 18519.
ISSN 0010-8650 (print), ISSN 1803-7712 (online)
© 2022, CKS.

S PRILOHOU

Kardio

Vydavatel
Ceska kardiologicka spole¢nost, z. s.
Netroufalky 6b, 625 00 Brno

Predseda
Prof. MUDr. Ales Linhart, DrSc., FESC, FCMA

Odpovédna redaktorka

Magr. Klara Prochazkova

Tel.: +420 607 932 545

E-mail: ProchazkovaKlara@email.cz

Inzerce

Bc. Denisa Ebelova

Tel.: +420 725 777 880
E-mail: ebelova@kardio-cz.cz

Distribuce, predplatné

Casopis je dostupny zdarma online viem
¢lenaim CKS a CSKVCH na webovych strankach
spolecnosti (prihlaseni cestou osobniho uctu).
Distribuce vydanych cisel bude zajisténa cestou

mailingu vséem ¢lentim spolecnosti.

Pro ¢leny CKS je roéni predplatné tisténého ¢asopisu
600 K¢, pro necleny CKS 1 000 K¢, v pfipadé zajmu
kontaktujte prosim pani Bc. Denisu Ebelovou:
ebelova@kardio-cz.cz

Vydavatel neruci za kvalitu a ucinnost jakéhokoli
vyrobku nebo sluzby nabizenych v reklamé nebo
jiném materialu komercni povahy.

Pre-press
Studio Franklin Praha
E-mail: franklin@franklin.cz

Tisk
Tiskarna Knopp s.r.o.
Nové Mésto nad Metuiji



aSd

Cor et Vasa, the journal of the Czech Society of Cardiology and Czech So-
ciety for Cardiovascular Surgery, publishes 6 times a year and covers all
aspects cardiology, angiology, cardiovascular surgery, cardiovascular im-
aging, pediatric cardiology, hypertension, cardiovascular prevention and
some aspects of interventional radiology.

It features editorial, original articles, review articles, as well as short communi-
cations from clinical and experimental cardiology. Beginning 2012, Cor et Vasa
has also been publishing summaries (5 000 words) of the European Society of
Cardiology guidelines, developed by leading Czech experts in the field.

Its supplement, Cor et Vasa Kardio offers book reviews, abstracts from
elected congresses and conferences, elections and discussions, polemics,
commentaries, information from the Czech Society of Cardiology, Czech
Society of Cardiovascular Surgery and European Society of Cardiology as
well as topical international news items.

Contributions appear in the Czech, Slovak or English language.

The journal publishes in two version with identical contents: online and
printed versions. Fulltext Cor et Vasa is also available at the Czech Society
of Cardiology website.

Cor et Vasa is indexed in the EMBASE, Scopus, Bibliographia medica
Cechoslovaca, ESC Search Engine databases, Emerging Sources Citation In-
dex, the indexing database of Thomson and Reuters, and Web of Science.

Please submit your contributions formatted as per Instructions to
Authors through the ACTAVIA editorial system to be entered at
http://actavia.e-coretvasa.cz/. Contributions to Kardio can also be submit-
ted to Editor-in-Chief or Managing Editor.

None of the materials published in Cor et Vasa may be copied or repro-
duced in any form or by any means for the purpose of their dissemi-
nation without the written permission of the copyright holder. It is the sole
responsibility of the Editorial Office to make and distribute copies of the
content of this journal or parts thereof.

The Publisher cannot be hold responsible for data or opinions presented
by authors in their individual contributions or the factual and linguistic
aspects of advertising material.

Address for correspondence with the Editor-in-Chief of Cor et Vasa
Prof. MUDr. Michael Aschermann, DrSc., FESC, FACC (Editor-in-Chief)
2nd Department of Internal Medicine — Cardiology and Angiology
School of Medicine |, Charles University and General University Hospital
U Nemocnice 2, 128 08 Prague 2, Czech Republic

E-mail: Aschermann@seznam.cz

Published 6 times a year (+ 4 supplements)

Permission E 18519 granted by the Ministry of Culture of the Czech Republic.
ISSN 0010-8650 (print), ISSN 1803-7712 (online)

© 2022, CKS.

WITH SUPPLEMENT

Kardio

Publisher
Ceska kardiologicka spole¢nost, z. s.
Netroufalky 6b, 625 00 Brno

President
Prof. MUDr. Ales Linhart, DrSc., FESC, FCMA

Managing Editor

Magr. Kldra Prochézkova

Tel.: +420 607 932 545

E-mail: ProchazkovaKlara@email.cz

Advertising information

Bc. Denisa Ebelova

Tel.: +420 725 777 880
E-mail: ebelova@kardio-cz.cz

Distribution, subscription

The journal is available online free

of charge to all members of the Czech Society

of Cardiology and Czech Society for Cardiovascular
Surgery on the societies’ websites

(log-in through your personal account).

Published issues will be distributed to all society
members through regular mail.

The annual subscription rate of the printed journal
for the Czech Society of Cardiology members is
600 CZK, for non-members 1,000 CZK; for

further information, please contact

Mrs Bc. Denisa Ebelova at ebelova@kardio-cz.cz.

The Publisher does not assume responsibility for the
quality and efficacy of any product or service offered
in advertisements or any other material of commer-
cial nature.

Pre-press
Studio Franklin Praha
E-mail: franklin@franklin.cz

Print
Tiskarna Knopp s.r.o.
Nové Mésto nad Metuji



or

aSd

EDITOR-IN-CHIEF

Michael Aschermann, 2" Department of Internal Medicine — Cardiology and Angiology, School of Medicine |,
Charles University and General University Hospital, Prague, Czech Republic, e-mail: mascher@vfn.cz

DEPUTY EDITORS
Petr Widimsky, Cardiocenter, Charles University Hospital “Royal Vineyards”, Prague, Czech Republic, e-mail: petr.widimsky@fnkv.cz

Jifi Vitovec, 1*t Department of Internal Medicine — Cardioangiology, School of Medicine,
Masaryk University and St. Anne’s University Hospital, Brno, Czech Republic, e-mail: jiri.vitovec@fnusa.cz

ASSOCIATE EDITORS

Jozef Bartunek, Aalst, Belgium
Vladimir Dzavik, Toronto, Canada
Jan Filipovsky, Plzer, Czech Republic
Petr Kala, Brno, Czech Republic

Hana Rosolova, Plzen, Czech Republic
Milo$ Taborsky, Olomouc, Czech Republic
Michal Tendera, Katowice, Poland

Josef Veselka, Prague, Czech Republic

SENIOR EDITORS (EMERITUS)
Vladimir Stanék, Prague, Czech Republic

INTERNATIONAL EDITORIAL BOARD

Francisco Avilés, Madrid, Spain

Andreas Baumbach, Bristol, UK

Jan Bélohlavek, Prague, Czech Republic
Marek Bélohlavek, Scottsdale, Arizona, USA
Marian Branny, Tfinec, Czech Republic
Miroslav Brtko, Hradec Kralové, Czech Republic
Andrzej Budaj, Warsaw, Poland

Renata Cifkova, Prague, Czech Republic
Marc Claeys, Edegem, Belgium

Peter Clemmensen, Copenhagen, Denmark
Robert Cihak, Prague, Czech Republic
Menko-Jan de Boer, Nijmegen, Netherlands
Raffaele De Caterina, Chieti, Italy

Mark DeBelder, Middlesborough, UK

Dan Deleanu, Bucharest, Romania
Germano Di Sciascio, Rome, Italy

Kenneth Dickstein, Stavanger, Norway
Maria Dorobantu, Bucharest, Romania
Andrejs Erglis, Riga, Latvia

Cetin Erol, Ankara, Turkey

Martin Fiala, Tfinec, Czech Republic
Gerasimos Filippatos, Athens, Greece
Anselm Gitt, Ludwigshafen, Germany
Robert Giugliano, Boston, Massachusetts, USA
Eva Goncalvesova, Bratislava, Slovakia
Pavel Gregor, Prague, Czech Republic
Vladimir Grigorov, Johannesburg, South Africa
Cindy Grines, Detroit, Michigan, USA

Juha Hartikainen, Kuopio, Finland
Christian Hassager, Copenhagen, Denmark
Jaromir Hradec, Prague, Czech Republic
Kurt Huber, Vienna, Austria

Jan Janousek, Prague, Czech Republic
Pavel Jansa, Prague, Czech Republic

Sanijit Jolly, Hamilton, Canada

Gabriel Kamensky, Bratislava, Slovakia
Adnan Kastrati, Munich, Germany

Josef Kautzner, Prague, Czech Republic
Peter Kearney, Cork, Ireland

Miran Kenda, Ljubljana, Slovenia

Robert Gabor Kiss, Budapest, Hungary
Antoine Lafont, Paris, France

Basil Lewis, Haifa, Israel

Ales Linhart, Prague, Czech Republic

Hana Linkova, Prague, Czech Republic

Felix Mahfoud, Homburg, Germany

Ivan Malek, Prague, Czech Republic

Marek Malik, London, UK

Fina Mauri, Badalona, Spain

Vojtéch Melenovsky, Prague, Czech Republic
Béla Merkely, Budapest, Hungary

Davor Milici¢, Zagreb, Croatia

Zuzana Motovska, Prague, Czech Republic
Petr Némec, Brno, Czech Republic

Petr Neuzil, Prague, Czech Republic

Petros Nihoyanopoulos, London, UK

Marko No¢, Ljubljana, Slovenia

Bohuslav Ostadal, Prague, Czech Republic
Burkert M. Pieske, Graz, Austria

Rudolf Poledne, Prague, Czech Republic
Radek Pudil, Hradec Kralové, Czech Republic
Martin Riedel, Munich, Germany

Richard Rokyta, Plzen, Czech Republic

Jana Rubéackova Popelova, Prague, Czech Republic
Manel Sabaté, Barcelona, Spain

Vedat Sansoy, Istanbul, Turkey

Udo Sechtem, Stuttgart, Germany

Tomasz Siminiak, Poznan, Poland

Hana Skalicka, Prague, Czech Republic
Zdenék Slavik, London, UK

Otto Armin Smiseth, Oslo, Norway

Ewa Swahn, Link&ping, Sweden

Iveta Simkova, Bratislava, Slovakia

Jindfich Spinar, Brno, Czech Republic

Lenka Spinarova, Brno, Czech Republic
Gabriel Tatu-Chitoiu, Bucharest, Romania
Adam Torbicki, Otwock, Poland

Frantisek Tousek, Ceské Budéjovice, Czech Republic
Marco Tubaro, Rome, Italy

Jean-Luc Vachiery, Brussels, Belgium

Frans van de Werf, Leuven, Belgium

Tomas Vanék, Prague, Czech Republic
Jolanta Vaskelyte, Kaunas, Lithuania
George Vetrovec, Richmond, Virginia, USA
Jan Vojacek, Hradec Kralové, Czech Republic
Franz Weidinger, Vienna, Austria

Stephen Wheatcroft, Leeds, UK

Dan Wichterle, Prague, Czech Republic

Jifi Widimsky Jr., Prague, Czech Republic
Adam Witkowski, Warsaw, Poland

Michael Zelizko, Prague, Czech Republic



{AChiesi N
Kdyz peror

eV

tickova lecba

ipond ®
lusms  Kengrexal
: i " Prasek pro 4t pro injekcni/ i roztok Mdmuwmwf@m.

s

Pulbere pentru pentru solutie inj &/

perfuzabila EvboghéBia ypiion petd Ty avaotoTaan Kol Ty apaiuon:
KAvIC yia TtapaoKeur TIUKVOD OKEuGopatog yia eveato
SicApa/S1GNUHA TIpOG EVYUon

'w;:m cangrelomm/cangrelor/xavypdépn
i nh : i [ Aidi
Pnmbu 10

PR intravenozni P2Y_, inhibitor

S G " srychlou ON/OFF reakci'

N

Kompletni a okamzita
biologicka dostupnost

I////// I//////

Eliminacni poloc¢as Obnova funkce trombocyti

3-6 minut’ do 1 hodiny’

po ukonceni infuze

Maximalni destickova inhibice

do 2 minut’

/)
i

Zkracena informace o pfipravku

Nazev a slozeni: Kengrexal 50 mg prasek pro koncentrat pro injekéni / infuzni roztok. Jedna lahvicka obsahuje cangrelorum tetrasodium, coz odpovida cangrelorum 50 mg. Po rekonstituci obsahuje T ml koncentratu
cangrelorum 10 mg. Po nafedéni obsahuje 1 ml koncentratu cangrelorum 200 pg. Indikace: Kengrexal, poddvany spolu s kyselinou acetylsalicylovou (ASA), je indikovan ke snizeni vyskytu kardiovaskuldrnich trombotic-
kych pFihod u dospélych pacientl s ischemickou chorobou srdecni, ktefi podstupuji perkutanni koronarniintervenci (PCI) a ktefi nebyliléceni perordiné podavanym inhibitorem P2Y,, pfed provedenim PCl a u kterych neni
lé¢ba peroralné podavanym inhibitorem P2Y, mozna nebo vhodna. Davkovani a zplisob podani: Doporucend dévka Kengrexalu u pacient(i podstupujicich PCI, je intravendzni bolus v dévce 30 ug/kg, bezprostredné
nasledovany intravendzni infuzi v davce 4 pg/kg/min. Bolusovou injekci a infuzi je treba podat pred provedenim zakroku a pokracovat v ni po dobu nejmeéné 2 hodin nebo po dobu trvéni zakroku, podle toho, co bude
trvat déle. Dle rozhodnuti Iékafe Ize v infuzi pokracovat po dobu celkem 4 hodin. Kontraindikace: Aktivni krvaceni nebo zvysené riziko krvaceni z divodu poruchy hemostéazy a/nebo ireverzibilnich poruch koagulace
nebo v disledku nedavné velké operace/traumatu nebo nekontrolovatelné zavazné hypertenze. Jakakoli anamnéza cévni mozkové piihody nebo tranzitorni ischemické ataky. Hypersenzitivita na lécivou nebo kteroukoli
pomocnou latku. Interakce: Klopidogrel podavany béhem infuze kangreloru nemd ocekévanou inhibici na krevni desticky. Nezadouci uinky: Nejcastéji mirné a stredné tézkeé krvaceni a dusnost. Zaddme zdravotnické
pracovniky, aby hiasili podezfeni na nezadouci tcinky na adresu: SUKL, Srobérova 48, 100 41 Praha 10. www.sukl.cz/nahlasit-nezadouci-ucinek. Zvlastni upozornéni: Podavani Kengrexalu méze zvysit riziko krvaceni,
srdecni tamponady, obsahuje sorbitol, pacienti s intoleranci fruktdzy by ho neméli uzivat. Téhotenstvi a kojeni: Podavani Kengrexalu v téhotenstvi se nedoporucuje. Nevi se, zda se Kengrexal vylucuje do matefského
mléka. Riziko pro kojence nelze vyloucit. Zvlastni pozadavky pro uchovavani: Pred rekonstituci se nevyzaduje, po ni viz bod 6.3. SPC. Drzitel rozhodnuti o registraci: Chiesi Farmaceutici S.p.A. Via Palermo 26/A 43122
Parma, Itélie. Reg. &.: EU/1/15/994/001. Datum revize textu: 23.04.2022.

Pripravek je pouze na lékafsky predpis a je ¢aste¢né hrazen z prostiedki vefejného zdravotniho pojistént, viz Seznam cen a Uhrad 1é¢ivych pripravkd: www.sukl.cz/sukl/seznam-leciv-a-pzlu-hrazenych-ze-zdrav-pojisteni.
Pred predepsanim pripravku se seznamte s Uplnou informaci o pfipravku, na webovych strankach Evropské agentury pro Iécivé pripravky: www.ema.europa.eu nebo na strankach Statniho Ustavu pro kontrolu léc¢iv
www.sukl.cz. Ur¢eno pro odbornou verejnost.

Literatura:

1. SPC ptipravku Kengrexal 50 mg prasek pro koncentrat pro injekéni/infuzni roztok.
= 2.Parketal, IntJ Cardiol 2013;162: 56-57 Chiesi CZ s.r.o. E E
o 3.Nguyen et al., Am Surg 2016; 82(10): 890-893. Smrckova 2485/4,180 00 Praha 8 : 0
4.Parodietal., JACC 2013; 61:1601-06. Tel.: +420 261 221 745; Tel/Fax: +420 261221767 i
E 5.Souckova et al., Eur J Clin Pharmacol 2013; 69: 309-317. chiesi-cz@chiesi.com E
~ 6.lbrahim et al., Resuscitation 2014; 85(5): 649-656. www.chiesi.cz h



or
aSd

Casopis C'eslgé kardiologické spole¢nosti & Ceské spole¢nosti kardiovaskuldrni chirurgie
Citovan v databazich Scopus, EMBASE, BMC, ESC Search Engine, Emerging Sources Citation Index spolecnosti Thomson and Reuters a Web of Science.

The Journal of the Czech Society of Cardiology & the Czech Society for Cardiovascular Surgery
Abstracted / Indexed in: Scopus, EMBASE, BMC, ESC Search Engine, Emerging Sources Citation Index by Thomson and Reuters, and Web of Science

Obsah | Contents

Svazek | Volume 64 Cislo | Number 5

Uvodnik | Editorial

Cislo Cor et Vasa vénované podevaté kazuistikam — pfinos pro trvalé vzdélavani
M. ASCREIMANN . . . 496

Plvodni sdéleni | Original research articles

Electrophysiological findings after bilateral thoracoscopic atrial fibrillation ablation
using irrigated bipolar radiofrequency energy — a pilot study
T. Skala, V. Cernicek, O. Moravec, M. Vicha, P. Santavy, A. Steriovsky, J. Skalova,

O. Klementova, M. TAborsKY . . . . . .. 499
Bilateral aggravation of CEAP score associated with obesity

S. Q. Belczak, R. N. Ramos, J. M. P.de GOodoy. . . . ... 505
Vnimani nemoci a jeho souvislost s vybranymi charakteristikami u pacientt se srde¢nim selhanim

K. Bobcikova, R. BUZQOVA . . . . . o 510

Kazuistiky | Case reports

Culotte Stenting in the Acute Myocardial Infarction with Distal Left Main Thrombosis: A Case Report

S. Usalp, E. Altuntas, K. O. Karabay. . . .. ... ... 518
Recurrent simultaneous two-vessel very late stent thrombosis

E. Bennour, A. Sghaier, A. Khorchani, I. Kammoun, A. Ben Halima, Z. Ibn ElHad], S. Kachboura ... .......... 522
Two uncommon complications of COVID-19 in same patient: MINOCA and pneumothorax

R. Gunduz, B. S. Yildiz, I. H. Ozdemir, M. B. Ozen, S. C. Erbuyun . ............... ... ... ... ......... 526

Low Oxygen Saturation Following Total Correction in a Patient with Tetralogy

of Fallot and Persistant Left Superior Caval Vein — How Did We Diagnose and Manage?

M. T. Basunlu, S. Coban, G. Sari, T. Saritas, A. Erdem, D. M. Oztas, M. O. Beyaz,

E. Oteyaka, Y. Yozgat, M. Ugurlucan, H. Turkoglu . .. ... .. . 530

Pregnancy-Associated Cardiomyopathy (PACM) in a Preeclamptic Woman
with Twin Pregnancy: A Case Report

B. Novitalia, E. HIndariati. . . .. ... 533
Surgical treatment of simultaneous pulmonary and paradoxical embolism

JUNCISAk, J. NiCovsky, P.NEMEC . . ..o 538
Kardialni postizeni u pacienta s idiopatickym hypereozinofilnim syndromem

B. Uwamahoro, F. Tou3ek, S. Sindelafova, A. Mokracek, P. Vitkova, J. Kubale. . ............ ... ... .. .. .. 542

MitrdIni chlopen se dvéma ustimi
S. Polcarovd, A. Myjavec, M. Brtko, M. Vobornik. .. ... ... . 546



Atypical presentation of Takotsubo syndrome early after pacemaker implantation

E. Demurtas, D. Restelli, L. Pistelli, F. Parisi, A. Perna, P. Vinciguerra, R. De Sarro, A. Curro, S. Crosca ... ...... 549
Cough, a rare and not well recognized symptom of lead perforation

F. Parisi, E. Demurtas, M. Allegra, L. Pistelli, G. Dattilo, P. Crea . ... ... ... . . . . . . . ... 554
Wellenstv syndrom — popis pFipadu

J.Machura, R PUdil . 557
Popliteal Adventitial Cystic Disease. Case Report

V. Chervenkov, N. D. Valchev, G. Kirova, A. Daskalov . . .. ... . . . . . 560

Kardio piiloha | Supplement

Zprava o knize

John R. Hampton. Joanna Hampton: EKG stru¢né, jasné, prehledné. Pfeklad 9. vydani
L Petrasek. . o 564

SEZNAM INZERENTU

N recorDAT @P ﬁzer

Herbacos Recordati s.r.o., Pfizer, spol.sr.o.,
Strossova 239, 530 03 Pardubice Stroupeznického 3191/17, 150 00 Praha 5
https://www.recordati.cz/ www.pfizerpro.cz/eliquis
L. QBRO.MED.CS

--)Chles’ Praha a.s.
Chiesi CZ s.r.o. PRO.MED.CS Praha a.s.,
Smrckova 2485/4, 180 00 Praha 8 Tel¢ska 377/1, 140 00 Praha 4
http://www.chiesi.cz www.promed.cz
) NOVARTIS SWIXX® wortar
Novartis s.r.o., Swixx Biopharma s.r.o.,
Na Pankraci 1724/129, 140 00 Praha 4 Hybernska 1034/5, 110 00 Praha 1
https://www.muj.novartis.cz https://www.swixxbiopharma.com/czech.htm

Na obalce tohoto ¢isla:

Pfedoperacni 3D TEE vy3etfeni mitralni chlopné (3D Zoom), pohled z levé siné (,chirurgicky pohled”): mastek
u anterolaterdlni komisury (oznaceno Sipkou). (Polcarova S, Myjavec A, Brtko M, Vobornik M. Mitralni chloperi
se dvéma ustimi. Kazuistika, str. 546-548)



”

"~

4
-

00
)
*

27N

am W M=

1S 32 NE :EP§iFARMACEUT 3
/ EntI’EStO“ 32 PRIPRAVEK ROKU $2

sacubitril/valsartan

LEK VASI 1. VOLBY JAKO SOUCAST ZAKLADNI TERAPIE HFrEF"

20 % snizenirizika kardiovaskularniho amrti nebo prvni
hospitalizace pro srde¢nf selhani vs. enalapril (p<0,001)°

42 % sniZenirizika kardiovaskularniho imrti a rehospitalizace pro srdecnl
= selhani pfi nasazeni za hospitalizace vs. enalapril (p = 0,007)°

zlepSenti ve fyzickych a spolecenskych
aktivitach vs. enalapril*

URGENTNi pice

chronického srdecniho selhani's redukovanou ejekéni frakci u dospélyeh pacientd. Ddvkovani; Dupmuﬁena ajovaci restoje eta49mg/ b1 mg dvakrdt denné.
ddvky jedna tableta 97 mg/103 m it denné, podle tolerance pacienta. Pri problémech s toleranci icky k Hg, s ka hypotenze, hyperkalemie, rendlni e
pripravki, pfechodntitrace dévek LuEmlestuvmeremdu\unebu eho i indi UEasné u. anlvAEEmh\b\mry ] ﬂesml‘hkudéﬂdDuBhudmpuukuﬂiem\e inhibitorem Anqmedemsuuvwe
I6Ebou ACE inhibitory nebo s I6chou ARB v anamnéze. Dedwwehmmupi edém. i ani j y obsahujicimi aliskiren u pacient s diabetes mellitus nebo u pac ruchou funkce ledvin (8GFR < BUm\/nw/ 7am
§ wuruchafun%cejaer hlha t i i atky nebo na kteroukoli pomocnou Iétku. ZvIdstni upozornéni/ varovn f 2 RAAS @ ééhakumhimu’sakuhm‘il/\/alsaltan
f davky ACEmmh\ oru, Pnku je Iéc IJHAEEHhID\ oremfesm\h zqhqemd 36 hodin po podani posledni davky ki <Ubitri tan. ¢ Kombinace
tri\/va\sarta nse nedopor S0uCasne pla\/kpmnhsahu\C\mARB Hy, me i djena, dokud STK neni
00 mmHg. Upimen‘ wch kombinam’ i an hy\yh\mn y pFipa i |
kombmau sakubitril/valsartan ﬂehnhehem dvek je tf i i ok hy
akubitril/val
Jatel mupourhu mPre\Pdvmpmﬂeh P 2 hy e. Upacientd v terminélnim stadiu
dvin. R 4 6 y im nesteroidni tlivycl h\e u NSA\D Jerka\ene o |étha
cubitril/valsartan mize byt spoje 2vyse ] i aké vyskyinout. Pokud je sérovd hladina drasliku >5.4 }
sakubitril/ valsartan byl hl4Sen angioedém. Pu%udseuhpw y ikombina hﬂedukmnﬁenu 14 byt poskytnuta vhodnd as amek a ‘Pnpmvek
nesmi byt znovu podan. Angioedém spojeny s ot emla ryngu miize byt htalnl Pokud je pravdépodobné, Ze je obs dychacich cestzpisobena otokem jazyka, glot MEIJohramleL aditr \/chle\/hodnuu 2 renalinu Tmg/1ml
(0,3-0,5 ml) a/nebo pFijmout opatfenf nut ich cest. Pacienti Gernodské rasy maji 2y k rozvoji angioedému. i se stendz e Kumhmaapsnkumm\/va\m 7e 2vySovat hladinu
k lninebo unilaterdln stendzou rendlniarterie. U p urendlni artel adbat opatrnosti ( fedné
r (Child-Pugh ce B) nebo s hodnotami AST/ALT vice nez dvojn i i ik
PUMI se pripravek pouzivd u erhmmcwemu [JUDOIUFU]BoG dbatm]a rosti Inlerakce []pat mosti Tebi pfi soutasné e statiny, sildenafilem, lithiem, kalium Setficimi diure ] i (napr.
triamteren, amilorid), nahradami $a hEUX“ inhibit ford, w nh\ ford UATP UATP Ba UATU (nap i nehn MPR) apr ntundvm TEhnlEnst\n
j anikombinace sa t j d i ) k*‘
nedoporuguje behem kojent. Nezadnucl (i : [ k' ie, hy pnruchL fun \edvm L‘as g , hypok , hypoglykemie, zdvrat, 3, 2 ) rijem, nauren gnsn elhz{m'
ledvin, inava, astenie. Podminky uchovavani; Uthovavetevpuvudmm alu, aby byl pripravek fed vihkosti. Dostupné Iekuvéfurmy/velikusli halenl' VB/PVDC/A\ IJIis try v baleni obsahujicim 14 56, 168 nebo Uﬁpnmhov[ chtablet
nebo vicendsob ba\emmhxdhquMBB (3 balenf po 56) nebo 196 (7x28) potahovanych tablet (pouze dv y). Poznédmka: Drive ne7 Ik predepiSete, prectéte si petlivé tplnou informacio pripravku. Reg. €. EU/1/15/1058/001-022. Datum
registrace; 19.11.2015. Datum posledni revize textu SPC: 19.5.2021. DrZitel rozhodnuti o registraci: Novartis Europharm Limited, Vista Building EIm Park, MFI rion Road, Dublin 4, Irsko. Vyidey pifpravku je vdzén na lékarsky preaps. P///J/at/ek /e
Castecné hrazen z prostieakil veigineho zdravotniho pojisténi.

REFERENGE: 1. McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for the diagnosis and treatment of a andcrrummedrtfawure Developed by the Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of
Cardiology (ESC) With the special contribution of the Heart Fa tion (HFA) of the ESC. Eur HeartJ. 2021;00:1-128. 2. McMurray JJV, ParmM Desai AS, etal; for the PARADIGM-HF Investigators. Angiotensin-Neprilysin Inhibition versus Enalapril in Heart
Failure. N Eng\ J Med 1(11)993-1004. 3. Morrow DA, Vel EJ, et al. Clinical outcomes in patients with acute L1eu)mpef nsated heart failure randomly assigned to sacubitril/valsartan or enalapril in the PIONEER-HF trial. C\ culation.
Wi ay sacubitril/valsartan on physical and social activity limitations in patients with heart failure; a secon alysis of the PARADIGM-HF trial. JAMA Cardiol. 2018
inners of the 2022 Prix Galien UK Awards at the Natural History Museum, London [onling]. 13.5.2022. Dostupné z: https:/ /www.pmewswire.co.uk/news-releases/ the-galien-foundation-
history-museum-london-852118296.html Pripravek Entresto™ ziskal prestizni mezindrodni Galénovu cenu.”

i$ S.1.0. ci 1 129,1
tel: +420 225 775 111, www.novartis.cz, info.cz@novartis.com U NOVARTIS | Reimagining Medicine




Uvodnik | Editorial

Cislo Cor et Vasa vénované podevaté kazuistikam -

pfinos pro trvalé vzdélavani

(Issue of Cor et Vasa dedicated for the ninth time to case reports — contribution

for the permanent education)

Michael Aschermann

II. interni klinika kardiologie a angiologie, 1. Iékarska fakulta Univerzity Karlovy a VSeobecna fakultni nemocnice v Praze, Praha

Také v letoSnim roce jsme se rozhodli - jiz podevaté —
vénovat jedno cislo Cor et Vasa kazuistickym sdélenim,
podle ohlast predevsim mladsich Iékara patfi toto Cislo
Casopisu mezi Casto vyhledavané. Podrobny popis klinic-
kych pfipadu s kvalitni obrazovou dokumentaci pfispiva
ke kontinualnimu vzdélavani. Dokladem toho muze byt
fada specializovanych casopist jak z oboru kardiologie,
tak i z oboru dalSich, které se vénuji publikaci pouze ka-
zuistik. Ceska kardiologie ma jiz paty ro¢nik online ¢aso-
pist Cor et Vasa Case Reports, kde mohou c¢tenafi najit
zajimavé kazuistiky provazené dokumentaci jak obrazo-
vou, tak videosmyckami, i v této formé tedy predstavuji
hezkou platformu pro vzdélavani.

V letos$nim cisle Cor et Vasa s kazuistikami je zafazeno
celkem 12 sdéleni, tfi z nich zamérend na problematiku
akutniho infarktu myokardu a koronarnich intervenci,
dvé na zajimavé pripady z oblasti vrozenych srdec¢nich vad.
Dalsi tfi se vénuji kazuistikdm s problematikou arytmolo-
gickou, dalsi jednotlivé pojedndvaji o kardiomyopatii, hy-
pereozinofilnim syndromu, paradoxni embolii a posledni
je z oblasti angiologické.

Tfi originalni sdéleni doplfuji uvedeny obsah a opét po
roce chceme vyjadfit pfani, aby i toto ¢islo Cor et Vasa
bylo pro ¢tenare pfinosem a zaradilo se mezi ¢asto na-
vitivené.
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Electrophysiological findings after bilateral thoracoscopic
atrial fibrillation ablation using irrigated bipolar
radiofrequency energy - a pilot study
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Uvod: Torakoskopické ablace fibrilace sini (TARAFS) s pouzitim bipolarni radiofrekvenéni energie (Medtronic
Cardioblate Gemini-S) by méla vést k antrélni izolaci plicnich Zil (PZ) a izolaci zadni stény levé siné (LS). Elek-
trofyziologické nalezy po ablaci touto technikou ale nejsou znamy.
Metody a vysledky: U 22 pacientl s recidivou fibrilace sini (FS) po oboustranné TARAFS provedené pro
perzistujici FS byla zvolena radiofrekvencni katetrizacni ablace s odstupem alespon tfi mésict po TARAFS.
Vysledky: Z 22 pacientt nebyla izolace zadni stény LS nalezena u 15 (68,2 %) pacient(. U 12 pacient( nebyly
endokardialné zjistény znadmky zadné pfedchozi ablace, u dvou pacientl byly izolovany pravé PZ a u jedno-
ho pacienta byly izolovany levé PZ. Na konci ablace byla izolace zadni stény LS dokon¢ena u viech 15 pacien-
t0. U 18 z celkovych 22 pacientd bylo katetrizacni ablaci dosazeno nevyvolatelnosti FS.
Zavér: U znacného poctu pacientd s recidivou FS po TARAFS neni izolace plicnich Zil ani zadni stény LS do-
koncena a na elektroanatomické voltazové mapé nejsou nalezeny zadné znamky predchozi ablace, které by
usnadnily néaslednou katetriza¢ni ablaci. U vétsiny pacientd je k dosazeni nevyvolatelnosti FS kromé izolace
zadni stény LS nutna dalsi ablace.

© 2022, CKS.

ABSTRACT

Background: Thoracoscopic atrial fibrillation ablation (TARAFS) using irrigated bipolar radiofrequency ener-
gy (Medtronic Cardioblate Gemini-S) should result in wide isolation of the pulmonary veins (PVs) and poste-
rior left atrial (LA) wall (the box-lesion technique). Electrophysiological findings after this technique using
this instrumentation are not known.

Methods and results: 22 patients with AF recurrence after bilateral TARAFS for persistent AF had a radiofre-
quency catheter ablation (CA) at least three months after TARAFS.

Results: Out of 22 patients, the box lesion was not completed in 15 (68.2%) patients. 12 had no endocardial
signs of any prior ablation, 2 had right pulmonary PVs isolated and 1 had left PVs isolated. At the end of CA,
box lesion was finished in all 15 patients and AF non-inducibility was achieved in 18 patients.

Conclusion: In a considerable number of patients with AF recurrence after TARAFS box lesion is not finished
and no signs of prior ablation to guide a touch-up catheter ablation are found on electroanatomical voltage
map. In majority of patients, additional ablation beside box lesion is needed to achieve AF non-inducibility.
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Introduction

There are several approaches to non-pharmacological treat-
ment of atrial fibrillation (AF). Pulmonary vein isolation
(PVI) is the cornerstone of all available techniques with
a satisfactory efficacy in paroxysmal AF but with limited
efficacy in patients with persistent and long-standing
(LS) persistent AF.' Therefore, additional catheter abla-
tion techniques targeting thoracic veins, linear ablation
lesions, and ablation of complex fractionated potentials
are used for the treatment of AF.2 However, the biggest
issue of contemporary catheter ablation techniques is the
difficulty to differentiate local oedema from transmural
necrosis and thus achieve a transmurality in all ablation
lesions. Other techniques are thus sought to achieve dur-
able transmural lesions. One of these approaches are tho-
racoscopic epicardial techniques using radiofrequency
(RF) ablation via irrigated bipolar ablation devices to iso-
late PVs and the entire posterior wall of the LA (the box-
-lesion technique).> The most used instruments for mini-
-invasive surgical ablation is AtriCure (Ohio, USA).* Using
these instruments, a stand-alone surgical thoracoscopic
ablation cannot achieve transmural lesions in a consider-
able number of patients.® These insufficiently performed
lesions can be found especially when the second stage
(catheter ablation) of a hybrid procedure is postponed
so local oedema and stunning of atrial myocardium re-
cedes.b Similar findings can be anticipated using different
surgical tools but so far EP findings from a staged hybrid
procedure using Medtronic instruments (Medtronic Car-
dioblate Gemini-S clamps) are unknown.

Methods

Study goals

We aimed to prospectively evaluate EP findings during
a staged hybrid procedure after bilateral thoracoscopic
atrial fibrillation ablation (TARAFS) using Medtronic in-
struments. Secondary, we sought to find the extent of ca-
theter ablation after box-lesion was finished necessary to
achieve AF non-inducibility.

Patient group

Patients that underwent TARAFS for persistent or LS per-
sistent AF using Medtronic instruments and had a sym-
ptomatic recurrence of atrial fibrillation and/or flutter
and/or sustained atrial tachycardia were indicated for
electrophysiological study and a subsequent catheter ab-
lation. Totally, 22 patients were included in the study.

Surgical procedure

All surgical procedures were performed under general
anaesthesia with the trachea intubated using a double-
-lumen endotracheal tube for selective lung ventilation.
The entire procedure was performed on the beating he-
art without the use of extracorporeal circulation. The pa-
tient was placed in the supine position with both arms
alongside the body and slightly below table level. The
inflatable pressure bag was placed under the right and
left shoulder enabling rotation of the patient’s chest. The
procedure started on the right side. After right lung de-

flation three ports were introduced into the pleural cavi-
ty. The port for the camera (11 mm) was introduced into
the fifth intercostal space at the mid-axillary line. The
second port (5 mm, working port) was placed into the
fourth intercostal space in the anterior-axillary line and
the third port (11 mm working port) was placed into the
sixth intercostal space in the anterior-axillary line. Lung
collapse was facilitated by continuous carbon dioxide in-
sufflation into the pleural cavity at 8 to 10 mmHg. Vi-
sualization was accomplished with a 10.0 mm 0-degree
endoscope. On the right side, the pericardium was widely
opened at 1.5-2.0 cm anterior to the phrenic nerve. Pe-
ricardial retraction sutures were used to aid visualizati-
on. Blunt dissection was performed to open the oblique
and transverse sinus. Flexible Gemini-s guides (Medtronic,
Inc., Minneapolis, USA) were passed through the tran-
sverse and oblique sinus. After that three ports were in-
troduced into the left pleural cavity in a similar fashion
as to the right pleural cavity. The pericardium on the left
side was opened just below the phrenic nerve. The fle-
xible guides were retrieved out of the left thorax. The
Gemini-s clamps were attached to the end of the guides
outside the left chest. Using the guides, the Gemini-s was
inserted across the left PVs and the LA. The left part of
the box-lesion was performed. The clamps were closed
proximal to the confluence of the PVs and the RF energy
for ablation was applied. After the first ablation, the RF
clamps were opened and placed approximately 3-5 mm
away from the first ablation line. Four ablation lines were
placed; the Gemini-s was switched and attached to the
end of the guides outside the left chest in the opposite
manoeuvre. Four ablation lines were also placed there.
The right PV ablation lines were completed through the
right-sided ports. The pericardium was approximated on
the right side. A single chest drain was inserted through
the scope port on each side of the chest and the wounds
were closed and dressed in a standard way. If the patient
was in AF and did not convert to SR during the ablation
procedure, an attempt was made to restore sinus rhythm
using external cardioversion.”

Electrophysiological study and catheter ablation

The procedure was initiated by placing a decapolar ca-
theter and intracardiac echocardiography (ICE) catheter
from the left femoral vein into the coronary sinus and
right atrium, respectively. If AF was present at the begi-
nning of the procedure, patients were cardioverted to
SR. In patients with SR, RF ablation of the cavotricuspid
isthmus (CTI) was performed first before moving to the
left atrium. A bidirectional block of conduction across the
isthmus was confirmed using the standard criteria. Two
long steerable sheaths (8,5-F, Agilis™ NxT, St. Jude Medi-
cal) were introduced from the right femoral vein into the
LA through a transseptal puncture. Systemic anticoagu-
lation with intravenous heparin was initiated just before
the transseptal puncture, and activated clotting time was
checked every 20 minutes for a target level of 300 to 350
seconds. Lasso catheter (Biosense Webster, Inc.) was in-
troduced into the PVs to confirm isolation or electrical
reconnection by demonstrating the presence of both en-
try and exit blocks. A three-dimensional reconstruction of
the LA and PVs was created with an 3,5-mm irrigated-tip
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ablation catheter (ThermoCool, Biosense Webster, Inc.)
and CARTO 3 system (Biosense Webster Inc., Diamond
Bar, CA, USA). Image integration with computed tomo-
graphy was performed. A bipolar voltage map of the LA
was subsequently performed during SR in all patients.
Low voltage areas (LVAs) were defined as areas with bi-
polar peak-to-peak voltage amplitudes of <0.5 mV.8 LVAs
were considered to reflect previous epicardial lines crea-
ted by surgeons. Subsequently, if it was not done, the PV
isolation was completed. RF energy was applied with the
output of 25 W up to 30 W (cool flow 20 mL/min). This
was repeated until all gaps had been closed and electrical
silence inside the circumferential ablation line was ob-
served. After achieving isolation of all PVs, the posterior
LA wall was mapped in detail. For such purposes, a Lasso
catheter was placed so that it touched the posterior wall
perpendicularly. If no potentials were recorded and the
LA could not be captured when stimulating anywhere at
the LA posterior wall, a complete box lesion was deemed
present. If any potential was recorded, both the superior
and inferior connecting lines were meticulously mapped
to look for gaps, which were subsequently ablated. After
completion of PV isolation and box lesion, incremental
atrial pacing from the coronary sinus, up to 300 beats/
min, was conducted to test arrhythmia inducibility. If AF
was induced, the mitral line was targeted. This line star-
ted close to the left inferior PV and extended toward the
mitral annulus. In addition, to complete the conduction
block over the mitral line, extensive coronary sinus abla-
tion was performed. If AF persisted, complex fragmented
atrial electrograms mapping in both atria was performed.
The target sites were defined as the fastest local repe-
titive electrical activity, multiple component fragmented
signals, or activation delay between the distal and proxi-
mal bipolar electrodes covering the majority of the cycle
length. If any AT was induced, a detail activation map
was performed, and the arrhythmia was targeted by RF
ablation. The endpoint of ablation was non-inducibility
of AF/AT with rapid atrial pacing. If AF persisted, patients
were DC cardioverted to SR.

Results
Baseline patients’ characteristics are shown in Table 1.

Surgical thoracoscopic atrial fibrillation ablation
Box isolation of LA posterior wall was acutely achieved
in 21 patients. In one patient, we have found a severe
pleural obliteration precluding further ablation and the
procedure was ended. 20 patients had no complications
during and after the surgery. One patient had urinary
infection and a local inflammation at the place of cent-
ral venous cannula. One patient developed cardiac tam-
ponade early after surgery that led to reoperation. The
source of bleeding was a defect in ascending aorta. After
this reoperation, there were no additional issues and the
patient recovered well.

Electrophysiological study before catheter ablation
Out of 22 patients after TARAFS with clinical arrhythmia
recurrence, a complete isolation of the posterior LA wall
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BMI 32.4+3.5
LVEF (%) 55+12.2
LAd (PLAX) (mm) 47+6.9
LAA velocity (cm/s) 40+17.7
LAVi (ml) 37.5+15.3
CHA,DS,-VaSc 2.0+1.3
Age 62.5£6.0
Men 59.1%
Heart failure 36.4%
Arterial hypertension 90.9
Diabetes mellitus 9.1%
Stroke/TIA 27.3%

BMI - body mass index; LAA - left atrial appendage; LAd - left
atrium diameter; LVEF - left ventricle ejection fraction;

PLAX - parasternal long-axis projection; TIA - transient ischemic
attack.

(box lesion) was present only in 7 patients (31.8 %). In
the remaining 15 patients without box isolation, 12 had
no signs of any prior ablation in endocardium (voltage
>0.5mV), and so we were not able to recognize any gaps.
Out of these 15 patients, 13 had no PV isolated, two pa-
tients had right PVs isolated and one had left PVs isolated.
In 1 patient, a roof line was completed without a comple-
te box lesion. 12 of 22 patients had AF, atrial flutter (AFL)
or atrial tachycardia (AT) at the beginning of the electro-
physiological study. Ten patients were in SR.

Catheter ablation

All PVs were isolated and box lesion was achieved in all
15 patients that did not have PVs isolated and box lesi-
on completed. Cavotricuspid isthmus ablation was succe-
ssfully performed in all patients. The next step was in-
duction of AF. In 7 patients, AF was not induced after
cavotricuspid isthmus (CTI) ablation and box isolation and
the procedure was ended. In 15 patients, a sustained AF,
AFL and/or AT was inducible and so mitral line and exten-
sive CS ablation was targeted. In 14 of those 15 patients,
bidirectional block was achieved. Seven patients needed
more extensive ablation, focally targeting complex fracti-
onated electrograms (CFAEs). The main target of ablation
was non-inducibility of AF. This was achieved in 18 of 22
patients. In 4 patients AF was terminated using electrical
cardioversion. No serious adverse events were documen-
ted during and/or after ablation.

Discussion

This is the single-centre retrospective observational pilot
study of the EP findings after TARAFS for persistent AF.
We have investigated patients with AF recurrence after
TARAFS only. We thus do not provide EP findings in pa-
tients that were without AF recurrence.

There are 3 main findings of our study. First, there
was a low box-lesion completion solely using epicardial
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ablation. Second, it was impossible to determine the lo-
cations of electrical reconductions (gaps) in the ablation
lines after TARAFS using just a voltage map. Third, it was
important to add additional ablations beside box lesion
to achieve non-inducibility of arrhythmias.

The surgical treatment of AF has undergone dramatic
development over the last years and thoracoscopic abla-
tion is the most widely used minimally invasive approach.
Sabgas et al. showed that ablation technique using the
Medtronic instruments eliminates AF in 72% of patients
with persistent AF.° Others found an even lower succe-
ss rate using this instrumentation (62.9% at 1 year using
4-times 24-hours Holter EKG monitoring).'

However, EP findings after the thoracoscopic ablation
using these instruments are not known. But there are se-
veral studies that have investigated EP results and mid-
term durability of thoracoscopic ablation using the other
types of mini-invasive ablation devices in patients with
persistent AF. Osmancik et al. evaluated the effects of
a surgical ablation using the COBRA Fusion radiofrequen-
cy catheter carried out via a thoracoscopic approach. An
electrophysiology study was done 2-3 months later. Box
isolation, based on the EP study, was incomplete in 18 pa-
tients (60%). A total of 39 gaps in these 16 patients were
identified.> Bulava et al. found that several months after
surgery (using the AtriCure ablation system), all four PVs
and the left atrial posterior wall were isolated in 68.6%
and 22.9% of patients, respectively. In other words, the
box isolation was incomplete in 77.1% of patients after
surgery.® A single-stage surgical approach is very limited
in its efficiency to perform complete and durable PVA ab-
lation and box-lesion.

A subsequent catheter ablation can fill the gaps left by
the surgeons. Mapping the locations of electrical recon-
ductions in the ablation lines after thoracoscopic ablation
should facilitate the completion of ablation lines and has
been published in several studies. Osmancik et al. found
that typical gap locations were the anterior-superior part
of the superior pulmonary veins and the roofline. Fat
thickness along the roofline was substantially higher than
that along the inferior line (4.58+1.61 mm vs 2.37+0.76
mm; p <0.001).> Bulava et al. found that most of the gaps
around left PVs were localized in the superior and anteri-
or quadrants, whereas in right PVs, the gaps were found
predominantly on the roof and posterior wall. A typical
site of reconduction on the inferior connecting line was
the segment adjacent to the right inferior PV. No typical
reconduction sites were found on the roof line.® In our
study we were not able to identify the typical locations of
electrical reconductions in the ablation lines. In 12 pati-
ents (54.5%), in whom no signs of previous ablation were
evident, we were forced to perform a completely new
box-lesion set. The knowledge of the previous TARAFS
procedure did not help us to place the ablation lesions
nor did it shorten the procedure.

Reconnections of the PVs after thoracoscopic abla-
tion are a common source of AF recurrence. However,
especially in patients with persistent AF, non-PV foci are
known to be also important.'" The mitral and cavotricu-
spid isthmus lines, which are often needed in persistent
AF patients, are difficult to create from the epicardium
with bipolar radiofrequency clamps. On et al. adopted

cavotricuspid isthmus ablation as a routine staged hybrid
procedure to prevent late occurrence of atrial flutter be-
cause of the high incidence of atrial flutter immediately
after thoracoscopic ablation.’ Furthermore, it has been
hypothesized that mitral isthmus line ablation targets
additional arrhythmogenic triggers arising from the liga-
ment of Marshall, affecting the intrinsic cardiac autono-
mic nervous system and eliminating local reentry while
preventing perimitral macroreentry.' Inducibility of arr-
hythmias despite completion of a full lesion set may su-
ggest an extensive arrhythmogenic substrate in persistent
AF patients.® However, the necessity of low voltage abla-
tion in addition to the box-lesion for persistent AF with
low voltage areas is less clear.™ Patients without LVAs
did not need further substrate modification and could
avoid excessive ablation. Therefore, box-lesion ablation
alone may be adequate in persistent AF patients without
LVAs."™5 In our study in 15 patients (78.2%), a sustained
AF, AFL, and/or AT was inducible after box-lesion comple-
tion and CTI line ablation, and so additional ablation was
required to achieve non-inducibility of AF. Of these pati-
ents, CFAEs ablation was performed in 7 (46.7 %) of them.
These results underline the need for a patient-tailored
approach in the treatment of persistent AF patients. EP
confirmation after thoracoscopic ablation might be help-
ful to improve outcomes and decrease the prevalence of
atrial arrhythmias.

New technologies currently emerge in the field of ca-
theter ablation of AF. The most promising is the use of
electroporation that preferentially affects myocardial ti-
ssue, allowing rapid PV isolation with excellent durabili-
ty and safety.’® Long-term data on outcome of patients
after catheter ablation of persistent AF using electropo-
ration are still needed. However, since we already have
data about PV isolation durability and an outstanding sa-
fety of this method and given these suboptimal results in
a significant portion of patients that undergo a far more
invasive surgical AF ablation, it would seem that indica-
tions for a standalone surgical thoracoscopic AF ablation
will be reduced significantly.

Study limitations

This is a single-centre and retrospective study. These are
just pilot data and thus the sample size of this study is
small and the results may not represent all AF patients
undergoing thoracoscopic ablation because of differen-
ces in study populations, ablation techniques, and surgi-
cal skills. It still remains to be elucidated whether endo-
cardial ablation aimed at completing epicardial surgical
ablation lines should be performed routinely in all pa-
tients. A prospective trial is needed to confirm our fin-
dings with a rigorous follow-up in all patients.

Conclusion

A minimally invasive thoracoscopic box-lesion ablation is
considered to be a safe and effective method of stand-
-alone AF treatment. However, in a considerable number
of patients with AF recurrence a durable PV isolation and
box lesion are not achieved and a completely new com-
plex ablation must be done. In a lot of patients, additio-
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nal ablation is needed besides box lesion to achieve AF
non-inducibility. A staged catheter ablation should be
strongly considered in all patients with AF recurrence af-

ter thoracoscopic ablation.
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ABSTRACT

Background: Chronic venous disease is common and causes discomfort, exerting a negative impact on quality
of life and obesity is associated with a reduction in joint mobility and the aggravation of chronic venous
disease.
Aim: The aim of the present study was to evaluate the worsening of the CEAP score bilaterally with the
increase in the body mass index (BMI).
Method: Forty-five patients with varicose vein in the lower limbs and a BMI higher than 40 kg/m? were eva-
luated at the Belczak Clinic in the city of Maringd, Brazil. Patients with a clinical diagnosis of varicose veins
and BMI higher than 40 kg/m? were divided into three groups: Group | - BMI >50 kg/m?; Group Il - BMI 45 to
50 kg/m?; and Group Il - BMI 40 to 45 kg/m?. After inclusion into the study, patients with bilateral varicose
veins equal to or higher than C3 of the CEAP classification were evaluated.
Keywords: Results: Fisher's exact test revealed that Group | had more bilateral edema than Group Il (p = 0.04), Group
Aggravation I had more bilateral edema than Group Ill (p = 0.0001) and Group Il had more bilateral edema than Group
Bilateral edema Il (p = 0.001).
CEAP score Conclusion: The present study shows that obesity is associated with the formation of bilateral edema in
Obesity patients with chronic venous disease.
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Introduction

Chronic venous disease is common and causes discom-
fort, exerting a negative impact on quality of life." Obe-
sity is associated with a reduction in joint mobility and
the aggravation of chronic venous disease.? One study
demonstrates significant restrictions in joint mobility
(measured using a goniometer) in stage C5 of the Cli-
nical-Etiological-Anatomical-Physiopathological (CEAP)
classification, but significant changes in the ejection frac-
tion and residual volume fraction are seen in stage C4.3

Recent studies have associated obesity with system-
ic lymphedema as well as the development of a novel
concept of lymphedema determined using bioelectrical
impedance analysis, namely, subclinical systemic lymph-
edema.*®

Important changes in the lymphatic system have been
seen in animal studies, showing that the increase in obe-
sity is associated with changes in the lymphatic pumping
mechanism, capillary permeability and immunological de-
fense as well as the occurrence of the inflammatory pro-
cess.%” Moreover, the few studies addressing treatment
show that weight loss is associated with an improvement
in edema.®®

What we observe in daily clinical practice is the ag-
gravation of edema and a worse CEAP score with the in-
crease in harm to the venous and lymphatic systems.

Chronic venous insufficiency is associated with the
presence of cardiovascular risk factors and disease. In-
dividuals with CVI experience an elevated risk of death,
which is independent of age and sex, and present cardio-
vascular risk factors and comorbidities.® Obesity is an ag-
gravating factor and one of the characteristics is bilateral
aggravation.

The aim of the present study was to evaluate the wors-
ening of the CEAP score bilaterally with the increase in
the body mass index (BMI).

Methods

Patients and setting

Forty-five patients with varicose vein in the lower limbs
and a BMI higher than 40 kg/m? were evaluated at the
Belczak Clinic in the city of Maringa, Brazil.

Inclusion criteria
Varicose veins in the lower limbs and a BMI higher than
40 kg/m?2.

Exclusion criteria
Other causes of edema diagnosed during the clinical eva-
luation.

Development

Patients with a clinical diagnosis of varicose veins and
BMI higher than 40 kg/m? were divided into three
groups: Group | - BMI >50 kg/m?; Group Il - BMI 45 to 50
kg/m?; and Group Il - BMI 40 to 45 kg/m?. After inclusi-
on into the study, patients with bilateral varicose veins
equal to or higher than C3 of the CEAP classification
were evaluated.

Statistical analysis
Statistical analysis was performed using Fisher’s exact text
and considering an alpha error of 5%.

Ethical considerations
The study was approved by the Ethical Committee Centro
Universitario de Maringd (CESUMAR)-Brazil#240\09.

Results
Group | (BMI >50 kg/m?) was composed of nine indivi-

duals (seven women and one man) with a mean age of
49.9 years (Table 1). All nine individuals had a CEAP sco-

Table 1 - Age, BMI, and CEAP score of each leg in patients

with BMI > 50 kg/m?

CEAP CEAP
Age BMI Sex
R. leg L. leg
29 50.64 a a3 F
60 51.06 c4 c4 F
42 53.40 a Cc4 F
68 50.94 c4 c4 F
67 53.35 Q a F
44 50.42 a (o] F
67 52.71 a c4 F
32 58.15 a c4 E
40 50.26 c4 c4 M

Table 2 - Age, BMI, and CEAP score of each leg in patients
with BMI 45 to 50 kg/m?

Age BMI CEAP CEAP Sex
R. leg L. leg

54 46.37 a c4 F
39 45.08 al (@] F
55 47.37 a a F
56 45.17 (@] a F
27 45.54 Co C1 [F
57 45.29 c4 (@] M
61 45.99 a a 7
36 47.34 (@] C1 F
48 49.72 a c4 M
50 46.22 c4 a F
51 46.76 a (@] F
51 47.29 a (@] F
42 47.80 a c4 F
61 49.66 a c4 F
21 49.13 a a 7
39 46.65 (@] (@] 7
32 45.33 al (@] F
34 48.42 (@] a F
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Table 3 - Age, BMI, and CEAP score of each leg in patients
with BMI > 40 to 45 kg/m?

CEAP CEAP
Age BMI Sex

R. leg L. leg
36 44.27 Co Q F
57 42.87 a C1 F
40 42.16 Q a3 F
29 41.96 Co Q F
55 44.28 Q Q M
30 42.72 (@ Q F
59 44.00 (@] a M
27 41.56 al al F
35 44.26 al Co F
54 44.14 (@] a F
38 43.43 Q Q F
47 42.61 Q (o] M
55 42.10 Co C1 F
38 44.08 (@ Q F
28 42.13 Q a3 F

re of C3 or higher bilaterally. Among the 18 patients in
Group Il (BMI 45 to 50 kg/m?) (Table 2), 16 were women
and two were men, with a mean age of 42.2 years, and
eight had edema bilaterally. Among the 15 patients in
Group Il (BMI 40 to 55 kg/m?) (Table 3), 12 were women
and three were men, with a mean age of 41.8 years, and
none had bilateral edema. Fisher’s exact test revealed
that Group | had more bilateral edema than Group Il (p
= 0.04), Group | had more bilateral edema than Group llI
(p = 0.0001) and Group Il had more bilateral edema than
Group Il (p = 0.001). No significant difference in age was
found among the three groups.

Discussion

The present study shows that the increase in BMI aggrava-
tes chronic venous disease (CVD) bilaterally. Few studies
in the literature have confirmed the association between
obesity and the aggravation of CVD.?2 However, the pre-
sent study shows that the involvement is bilateral, sugges-
ting another physiopathological process that affects both
limbs. As the lymphatic system is the functional reserve of
the venous system, damage to the lymphatic system can
theoretically aggravate CVD.

Animal studies have shown that an increase in weight
compromises the lymphatic pumping mechanism, alters
capillary permeability, affects immune defense and con-
tributes to the inflammatory process.®'° These finding are
compatible with those reported by Godoy, who found
that obesity was a specific cause of subclinical systemic
lymphedema and its progression to the clinical form.%>
Weight loss leads to an improvement in edema, suggest-
ing the effect of excess weight on the development of
lymphedema.' These findings suggest that a worsening

of the CEAP score in obesity may have another physio-
pathological component, namely, harm to the lymphatic
system caused by obesity.

Bioelectrical impedance analysis is an important exam
for following up these patients regarding the evaluation
of venous and lymphatic edema. This method enables the
identification of edema and variations over time.

Systemic impairments involving the formation of ede-
ma are generally bilateral, as seen in patients progressing
to morbid obesity.> When evaluating edema, however,
one should identify possible aggravating mechanisms,
such as obesity, erysipelas, deep vein thrombosis, trauma
as well as cardiac, renal and other causes.'?

Conclusion

The present study shows that obesity is associated with
the formation of bilateral edema in patients with chronic
venous disease.
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Cil: Cilem této prurezové studie bylo zjistit subjektivni vnimani nemoci u pacientd s chronickym srde¢nim
selhanim a popsat jeho souvislost s vybranymi charakteristikami.
Metodika: Data byla ziskavana formou dotaznikového Setieni, idaje o klasifikaci NYHA byly ziskany ze zdra-
votnické dokumentace pacienta. Vniméni nemoci bylo hodnoceno prostiednictvim vyzkumného nastroje
The Brief lliness Perception Questionnaire (Brief-IPQ). Vyzkumny soubor zahrnoval 173 pacientu
a sbér dat probihal od cervence 2020 do listopadu 2021 na pracovistich kardiovaskularniho od-
déleni.
Vysledky: Celkové skore vnimani nemoci dle Brief-IPQ bylo 42,70 (smérodatna odchylka [SD] = 9,95; min. 11;
max. 70). Statisticky vyznamné vztahy byly v nasi studii zjistény mezi vnimanim nemoci a klasifikaci NYHA
(p =0,0015) a mezi vnimanim nemoci a sobéstacnosti pacienta (p = 0,0388). Vnimani nemoci dale korelovalo
s kvalitou Zivota jak v ramci celkového skére (r, = 0,4113; p < 0,05), tak v ramci doménového skore
(fyzicka doména: ry = 0,3642; p < 0,05; emocionalni doména: r. = 0,4751; p < 0,05). Korelace byla
nalezena také mezi vnimanim nemoci a depresi (r;, = 0,5371; p < 0,05), socialni podporou (r, =-0,2333;
p < 0,05) a vékem (ry = 0,1628; p < 0,05).
Zavér: Negativnéji vnimaji svou nemoc pacienti se zavaznéjsim srdecnim selhanim (tfidy NYHA Il a IV)
a s klesajici sobéstacnosti. Dale mlze subjektivni vnimani chronického srdecniho selhani zhorSovat klesajici
kvalita Zivota, vyskyt deprese, horsi socidlni podpora nebo vyssi vék pacienta.
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ABSTRACT

Aim: The aim of this cross-sectional study was to determine the illness perception of the chronic heart fail-
ure, and to describe its links with selected characteristics.

Methods: Data were obtained with a questionnaire survey, data on NYHA classification were obtained from
the patient’s medical records. lliness perception was evaluated by The Brief lliness Perception Questionnaire
(Brief-IPQ). The sample included 173 patients, and data were collected from July 2020 to November 2021 at
the cardiovascular ward.

Results: The overall Brief-IPQ score was 42.70 (SD = 9.95; min. 11; max. 70). Statistically significant rela-
tionships were found between illness perception and NYHA classification (p = 0.0015), and between illness
perception and self-sufficiency of the patient (p = 0.0388). lliness perception further correlated with quality
of life overall score (r,, = 0.4113; p <0.05) and within the domain score of quality of life (physical domain:
rg, = 0.3642; p <0.05; emotional domain: ry = 0.4751; p <0.05). A correlation was also found between illness
perception and depression (ry, = 0.5371; p <0.05), social support (r, =-0.2333; p <0.05), and age (r,, = 0.1628;
p <0.05).

Conclusion: Patients with more serious heart failure (NYHA classes Ill and 1V) and decreasing self-sufficien-
cy perceive their illness more negatively. Furthermore, illness perceptions of chronic heart failure may be
exacerbated by decreasing quality of life, the incidence of depression, poorer social support, or older age
of the patient.
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Uvod

Vnimani nemoci ovliviuji jak aspekty emocionalni, tak
kognitivni. Pojem ve své podstaté zahrnuje ocekdvani pa-
cienta ohledné trvani nemoci, pficiny a nasledky spojené
s nemoci, zplUsob kontroly a [écby nemoci a emoce, které
s ni mohou souviset." Vnimani nemoci tedy ovliviiuje, ja-
kym zplsobem pacient zvlada komplikace a néasledky své-
ho onemocnéni,?>* coz mlze mit vliv na pfipadnou com-
pliance, jelikoZz adaptace na nemoc se mlze u pacientu
vyrazné odlisovat.

Pacienti s pokrocilym srde¢nim selhdnim maji mnohdy
obdobné symptomy véetné psychické a socidlni zatéze
jako napf. pacienti s pokrocilym nadorovym onemocné-
nim. Udavaji rovnéz podobné spiritualni potfeby.*> Adap-
tovat se na tento syndrom tak nemusi byt pro pacienty
vibec jednoduché.

Kromé nemoci a omezeni s ni souvisejicich ovliviuji
adaptaci na nemoc také sociodemografické faktory (napf.
zdravotni gramotnost jedince) a psychologické dispozice
véetné nachylnosti jedince k distresu.® Klicovym faktorem
uspéchu jakékoliv |é¢by je adherence pacienta k optimal-
ni terapii. V souvislosti s tim je potfeba aktivné patrat
po moznych pfic¢indch nonadherence, které jsou mnoh-
dy komplexni. Jedna se jak o pfi¢iny na strané pacienta,
tak na strané zdravotniho systému, véetné pficin socio-
ekonomickych. V3echny tyto pficiny je pak nutné aktivné
fesit, napr. pomoci nastrojd, jako je edukace a efektivni
komunikace s pacientem.” Je dulezité, aby v kterékoliv
fazi chronického srde¢niho selhani opakované probiha-
la komunikace s pacientem a jeho blizkymi o aktudlnich
cilech péce, coz by mélo byt soucasti standardni terapie.*

V souladu se zmiriovanymi informacemi lze fici, Ze se
neustale zvysuji pozadavky na to, aby péce o pacienty se
srdecnim selhanim byla skute¢né komplexni, koordinova-
na a zaloZend na tymové spolupraci. American College of
Cardiology dokonce v roce 2021 ve svém update k |écbé
srde¢niho selhani formulovala nékolik zasad ke zlepseni
komplexnosti péce a adherence pacientl k 1é¢bé srdecni-
ho selhani, které zminuji, Ze je tfeba mimo jiné se soustre-
dit na pacientovy symptomy, funkcni kapacitu a srdecni
funkci, a dale vénovat pozornost bariéram jak klinického,
tak socioekonomického charakteru.” Podle téchto zasad
je k optimalizaci terapie nutnd také tymova spoluprace
a zapojeni pacienta do procesu rozhodovani o zplsobu
lécby.” Podle Evropské kardiologické spolecnosti se jako
efektivni jevi také zarazovani pacientt se srdecnim selha-
nim do multidisciplindrnich programi urcenych pro péci
o tyto nemocné.?®

Material a metodika

Tato studie s prafezovym designem si kladla za cil zjistit
subjektivni vnimani nemoci u pacientl s chronickym sr-
decnim selhdnim hospitalizovanych na kardiovaskularnim
oddéleni a zjistit, zda se subjektivni vnimani nemoci pa-
cientd odliSuje dle zavaznosti srde¢niho selhani na zakla-
dé klasifikace NYHA a na zakladé sobéstacnosti pacienta.
Daldim cilem bylo zjistit souvislost subjektivniho vnimani
nemoci s vybranymi charakteristikami — vékem pacienta,
kvalitou Zivota, pfitomnosti deprese a socidlni podporou.

Data byla ziskdvana formou dotaznikového setfeni, které
kromé zmifilovanych hodnocenych parametr zahrnovalo
také sociodemografické polozky. Udaje o klasifikaci NYHA
byly ziskavany ze zdravotnické dokumentace pacienta.

Vnimani nemoci

Vnimani nemoci bylo hodnoceno prostfednictvim vy-
zkumného nastroje The Brief lliness Perception Ques-
tionnaire (Brief-IPQ), ktery vychazi z dotazniku lliness Per-
ception Questionnaire-Revised (IPQ-R). Jeho polozky byly
vyvinuty vytvofenim jedné otdzky, kterd nejlépe shrnu-
je polozky obsazené v kazdé subskale IPQ-R. Brief-IPQ je
genericky nastroj, ktery zahrnuje dohromady devét polo-
Zek, které se tykaji kognitivni reprezentace a emocional-
niho vnimani onemocnéni (hodnoti se nasledky, ¢asova
osa trvani nemoci, osobni kontrola v souvislosti s nemoci,
kontrola 1écby, identita, koherence, obavy, emocni re-
akce). Posledni polozkou je oteviend otdzka, kterou se
hodnoti kauzalni faktory onemocnéni na zakladé subjek-
tivniho dojmu pacienta. V3echny polozky kromé kauzalni
otazky jsou hodnoceny pomoci stupnice odpovédi od 0
do 10. Maximalni mozné skore, kterého muze pacient do-
sahnout je 80 bod(, a ¢im je skére pacienta vyssi, tim hare
je subjektivné vnimano dané onemocnéni.™

Sobéstacnost

Index Barthelové (IB) hodnoti celkem deset oblasti so-
béstacnosti pacienta v aktivitdch denniho Zivota (oblast
najedeni a napiti, oblékani, koupani, osobni hygieny,
kontinence stolice, kontinence moci, pouziti WC, presunu
z lGzka na zidli, chdze po roviné a chlize po schodech).
Maximalni mozné skore, které mize pacient dosdhnout,
je 100 bodd, coz odpovidd kategorii nezavislého pacien-
ta. V pfipadé, Ze je skére pacienta v rozmezi 65-95 bodd,
je pacient vyhodnocen jako lehce zavisly. Pokud dosahne
skére v rozmezi 45-60 bodu, jednd se o zavislost stfed-
niho stupné, a pfi dosazeni skére 0-40 bodU je pacient
vyhodnocen jako vysoce zavisly."

Kvalita zivota

Pro hodnoceni kvality Zivota byl v nasi studii pouzit spe-
cificky ndstroj Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ), ktery obsahuje 21 poloZzek. Ty mapuiji
fyzické, emociondlni a socioekonomické disledky srde¢niho
selhdni, coz nepfiznivé ovliviiuje Zivot pacienta. Nastroj ob-
sahuje dvé domény hodnoceni — doménu fyzickou (skore
0-40), a doménu emocionalni (skére 0-25). Celkové skére
se pohybuje v rozmezi 0-105, a ¢im je vyssi, tim je také kva-
lita Zivota pacienta horsi. Vysledek muze byt pouzit k urce-
ni, zda je lécba srde¢niho selhdni U¢innd ve smyslu snizeni
nepfiznivého dopadu srde¢niho selhani na Zivot pacienta.’

Deprese

Pro vyhodnoceni vyskytu deprese u pacientt se srdec-
nim selhdnim byl pouZit ndstroj Patient Health Quies-
tionnaire-9 (PHQ-9). Tento viceucelovy nastroj ma devét
polozek a mé potencidl nejen detekovat depresi, ale také
stanovit diagndzu depresivni poruchy, stejné jako stupen
deprese. Reflektuje totiz diagnosticka kritéria pro de-
presivni poruchy DSM-IV. Podle dosazeného skére jsou
stanoveny jednotlivé kategorie deprese: deprese nebyla
identifikovana, pokud pacient dosahl skére 0-4 body,



512

Vnimani nemoci u pacientd se srde¢nim selhanim

skore 5-9 pak znamend slabou depresi, mirné zavazna
deprese odpovida skére 10-14 bodd, skére v rozmezi 15—
19 znamena stfedné zavaznou depresi a zavazna deprese
odpovida skére 20-27 bodu. V klinické praxi mUze nastroj
slouzit i k monitoraci vysledk( Iécby deprese.’®

Socialni podpora

Socialni podpora byla hodnocena pomoci ENRICHD Social
Support Inventory (ESSI). Jedna se o sedmipolozkovy na-
stroj, kdy Sest polozek je hodnoceno na skale 1-5, a na
sedmou polozku pacient odpovida bud' ,,ano” (odpovida
skoére 4), nebo ,,ne” (odpovida skére 2). Maximalné muze
pacient dosdhnout 34 bodd, a ¢im je skére pacienta vyssi,
tim je také socialni podpora lepsi.™

Klasifikace NYHA

(New York Heart Association)

Tato ctyfstupriova klasifikace patfi v kardiologii mezi nej-
pouzivané&jsi klasifika¢ni schémata. Slouzi k posouzeni
zavaznosti onemocnéni, jelikoz kvantifikuje vykonnost,
dusnost i pfipadné palpitace. Pro svou jednoduchost je
klasifikace bézné pouzivana po celém svété. Trida | zna-
mena, Ze télesna ¢innost pacienta neni omezena, kazdo-
denni ndmaha pacienta nevycerpavd a nepusobi palpi-
tace ¢i dusnost. Tfida Il znamend mensi omezeni télesné
¢innosti ve smyslu pfitomnosti pocitu vycerpani, dusnosti

nebo palpitaci. Pacient zvladd lehkou télesnou aktivitu,
avsak bézna aktivita jiz vyvold unavu nebo dusnost. Tfida
Il znamena3, Ze pacient je bez obtizi pouze v klidu. Dus-
nost ¢i Unava se objevuji pfi zakladnich ¢innostech, jako
je napf. myti, oblékani apod., coZ predstavuje znacné
omezeni télesné cinnosti. Tfida IV je spojena s dusnosti
¢i palpitacemi i v klidu, coz pacienta pfi télesné cinnosti
prakticky invalidizuje."

Vyzkumny soubor

Vyzkumny soubor tvofilo 173 pacientl, ktefi byli hos-
pitalizovani na kardiovaskuldrnim oddéleni vybraného
zdravotnického zafizeni. Kritériem pro zarazeni do vy-
zkumného souboru byl vék pacienta nad 18 let, diagnéza
chronického srde¢niho selhani, jiz kompenzovany akutni
stav a souhlas se zapojenim do vyzkumu.

Analyza dat

Data byla sbirana od cervence 2020 do listopadu 2021
a nésledné kédovéana prostfednictvim programu Micro-
soft Office Excel. Dale byla data statisticky zpracovana
pomoci programu Stata verze 14. V ramci statistického
vyhodnoceni byl pouzit KruskalGv-WallisGv test, zavis-
lost mezi sledovanymi ukazateli byla hodnocena pomoci
Spearmanova korela¢niho koeficientu. Hladina vyznam-
nosti byla nastavena na 5 %.

Tabulka 1 - Charakteristika vyzkumného souboru (n = 173)

Pohlavi n %
Muzi 97 56,07
Zeny 76 43,93
Vék 71,51 (SD = 8,62)

50-64 let 31 17,92
65-74 let 73 42,20
75-84 let 58 33,53
Nad 85 let 11 6,36
Subjektivni hodnoceni zdravotniho stavu

Velmi dobry 0 0
Dobry 30 17,34
Uspokojivy 69 39,88
Spatny 63 36,42
Velmi Spatny 11 6,36
NYHA

| 1 0,58
Il 48 27,75
11l 84 48,55
\Y 40 23,12

Pramérné celkové skoére sekundarné hodnocenych parametrd

Ar. primér SD
44,86 19,31
30,73 3,84

Kvalita zivota

Socialni podpora

Zije... n %
sam 41 23,70
s rodinnym pfislusnikem i jinou osobou 132 76,30
Rodny stav

Svobodny/svobodna 16 9,25
Zenaty/vdana 9 55,49
Rozvedeny/rozvedena 32 18,50
Vdovec/vdova 29 16,76
Vzdélani

Zakladni 24 13,87
Vyucen 57 32,95
Stredoskolské s maturitou 57 32,95
Vyssi odborné 6 3,47
Vysokoskolské 29 16,76
Bydli...

ve svém domé nebo byté 109 63,01
v domé nebo byté vlastnéném rodinou 49 28,32
v domové pro seniory 1 6,36
v jiném zarizeni 4 2,31

Ar. primér SD
Deprese 5,65 4,61

Sobéstacnost 82,17 18,86

SD - smérodatna odchylka.
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Tabulka 2 - Vztah mezi vnimanim nemoci a klasifikaci NYHA

Trida NYHA Celkové skore n Ar. primér
I+ Brief-IPQ 49 41,2
1]l Brief-IPQ 84 41,5
\Y Brief-IPQ 40 47,2

Median SD Min. Max. Hodnota p*
43 12,70 11 70

40,5 8,29 26 67 0,0015

47 8,06 33 66

* Kruskaltv-WallisGv test; Brief-IPQ — The Brief Iliness Perception Questionnaire (vnimani nemoci); SD — smérodatna odchylka.

NYHA IV

NYHA Il

NYHA T +1I

Zavaznost srdecniho selhani
Kategorie sobéstacnosti

380 390 400 410 420 430 440 450 460 47,0 480

Celkové skére vnimani nemoci
— Negativnéjsi vnimani nemoci

Nezavisly

Lehka zavislost

Vysoce zavisly +
zavislost stfedniho stupné

38,0 39,0 40,0 41,0 42,0 43,0 44,0 450 46,0

Celkové skére vnimani nemoci
— Negativnéjsi vnimani nemoci

Obr. 1 - Vztah zavaznosti srdecniho selhani a vnimani nemoci

Vysledky

Vétsina respondentd v nasem vyzkumném souboru byla
ve véku 65 a vice let (pfiblizné 82 %). Priimérny vék v na-
$em souboru byl 71,51 roku (SD = 8,62; min. 50; max. 92)
a priblizné 56 % respondentd bylo muzského pohlavi.
S rodinnym pfislusnikem ¢i jinou osobou Zilo 76,30 % re-
spondentd a 55,49 % respondentd bylo Zenatych nebo
vdanych (tabulka 1).

V nasi studii bylo primérné celkové skére vnimani ne-
moci dle Brief-IPQ vyhodnoceno na 42,70 bodu (SD = 9,95;
min. 11; max. 70). Maximum, které by pacient mohl zis-
kat, bylo 80 bodu.

Tabulka 3 - Vztah mezi vnimanim nemoci a sobéstacnosti

Obr. 2 - Vztah sobéstacnosti a vnimani nemoci

Vztah vnimani nemoci a zavaZnosti srdec¢niho
selhani dle klasifikace NYHA

Nas vyzkum odhalil statisticky vyznamny vztah mezi vnima-
nim nemoci a klasifikaci NYHA (p = 0,0015). Pacienti, ktefi
hire vnimali své onemocnéni (méli tedy vyssi skére dle
Brief-IPQ), byli castéji v klasifikaci NYHA hodnoceni ve Il
a IV. tfidé - jejich srde¢ni selhani bylo tedy zavaznéjsi (ta-
bulka 2). Nazorné vyjadreni tohoto vztahu viz obrazek 1.

Vztah vnimani nemoci a sobéstacnosti

V hodnoceni sobéstacnosti podle Indexu Barthelové bylo
4,05 % respondentl zafazeno do kategorie vysoce zavis-
lych. V kategorii zavislost stfedniho stupné jsme identi-

Sobéstacnost dle IB Celkové skore n Ar. primér Median SD Min. Max. Hodnota p*
Vysoce zavisly

+ zavislost stfredniho stupné Brief-1PQ 38 45,6 45 6,63 33 61

Lehka zavislost Brief-IPQ 86 42,3 41,5 9,83 19 66 (0358
Nezavisly Brief-IPQ 49 41,1 42 11,85 1" 70

* KruskalGv-WallisGv test; Brief-IPQ — The Brief Iliness Perception Questionnaire (vnimani nemoci); IB — index Barthelové.

Tabulka 4 - Korelace vnimani nemoci a sekundarné hodnocenych parametrt

Spearmanuv Kvalita Zivota  Kvalita Zivota  Kvalita Zivota Socialni Vnimani
korelacni koeficient Vék -FD -ED -CS Deprese podpora nemoci
Vék 1

Kvalita zivota — FD 0,1629* 1

Kvalita Zivota — ED 0,0807 0,6834* 1

Kvalita zivota 0,1209 0,9187* 0,8263* 1

Deprese 0,1625* 0,5322* 0,4497* 0,5470* 1

Socialni podpora -0,0847 -0,0219 -0,136 -0,0639 -0,2439* 1

Vniméni nemoci 0,1628* 0,3642* 0,4751% 0,4113* 0,5371* -0,2333* 1

CS - celkové skére; ED — emociondlni doména; FD - fyzickd doména; * p < 0,05.
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fikovali 17,92 % respondentd, 49,71 % pak v kategorii
lehce zavislych a 28,32 % respondentl bylo zafazeno
do kategorie nezavislych. Primérné skére sobéstacnosti
v nasi studii ¢inilo 82,17 bodu (SD = 18,86).

V nasi studii byl po slouceni kategorie ,vysoce zavisly”
s kategorii ,,zavislost stfedniho stupné” z dlvodu zastou-
peni respondentt v jednotlivych kategoriich pro dalsi sta-
tistickou analyzu identifikovan statisticky vyznamny vztah
mezi vnimanim nemoci a sobéstacnosti (o = 0,0388), viz
tabulku 3. Pacienti s nizsi sobéstacnosti vykazovali horsi
vnimani nemoci, viz obrazek 2.

Souvislost vnimani nemoci s vékem,

kvalitou Zivota, depresi a socialni podporou

N&3 vyzkum zahrnoval také korela¢ni analyzu sekundar-
né hodnocenych parametrt dle Spearmanova korela¢ni-
ho koeficientu. Byla identifikovana statisticky vyznamna
souvislost mezi vnimanim nemoci s kvalitou Zivota v rdmci
celkového skére (r5p= 0,4113; p < 0,05), dale mezi vnima-
nim nemoci a skore v rdmci fyzické domény kvality zivota
(rsp= 0,3642; p < 0,05) i emocionalni domény (rsp= 0,4751;
p < 0,05). Identifikovali jsme také souvislost vnimani ne-
moci s depresi (rsp= 0,5371; p < 0,05), socidlni podporou
(r,,=-0,2333; p < 0,05) i vékem (rsp= 0,1628; p < 0,05), viz
tabulku 4. Vnimani nemoci se zhoriovalo s klesajici kva-
litou Zivota jak v rdmci doménového, tak v rdmci celko-
vého skore. S horS$im vnimanim nemoci byl také spojen
vyskyt deprese nebo vyssi vék. Cim bylo vniméni nemoci
horsi, tim byla horsi také socidlni podpora pacienta.

Diskuse

Hodnoceni psychosocialnich faktort u pacientd se srdec-
nim selhanim by mohlo byt pfinosem pro zlepseni jejich
fyzického zdravi, coZz by mohlo pomoci napf. snizit opako-
vané hospitalizace pro dekompenzace srdec¢niho selhani.
Takové hodnoceni by umoznilo identifikovat konkrétni
problémy, které by bylo mozné fesit v nadéji na zlepseni
psychosocialni pohody pacienta.’ Nas vyzkum se zaméro-
val na hodnoceni vnimani nemoci u pacientl s chronic-
kym srde¢nim selhanim a na popis vztahu vnimani nemoci
ke klasifikaci NYHA a sobéstacnosti pacienta. Dédle byla
feSena souvislost s vybranymi sekundarnimi charakte-
ristikami pacienta — vékem, kvalitou Zivota, pfitomnosti
deprese a socialni podporou. Podle naSeho nazoru muze
toto komplexni zhodnoceni poskytnout cenné informace
o oblastech, na které by méla byt zamérena dalsi péce. Pri
sestavovani lé¢ebného i osetrfovatelského planu péce je
nutné brat ohled také na pacientovo subjektivni vnimani
onemocnéni a zohlednit také aktudlni psychosocialni sta-
tut, aby byla péce o pacienty se srde¢nim selhanim skutec-
né péci komplexni a individualizovanou.

Celkové priimérné skére vnimani nemoci bylo v nasi
studii 42,70, coz je mirné lepsi vysledek neZz u studie
z norského prostfedi, ve které bylo celkové primérné
skore vnimani nemoci dle Brief-IPQ 50,06."7 Rozdil mezi
vysledky nasi a norské studie maze byt dle naseho nazoru
zpUsoben odlisnostmi v rdmci slozeni vyzkumného sou-
boru. V norské studii se vyskytovalo 71 % respondent(
s ukoncenym stfedoskolskym vzdélanim, coz je vyrazné
vice nez v nasem vyzkumném souboru (53,18 %). Prmér-

ny vék byl také nizsi nez v naSem souboru s tim, Ze nej-
mlad$imu respondentovi bylo pouze 34 let. V nasem sou-
boru bylo nejmlad$imu respondentovi 50 let, a 56,07 %
vyzkumného souboru bylo tvofeno muzi. V norské studii
na 220 pacientech vyzkumny soubor tvofilo 71 % muz0.
Daldi odlisnosti bylo, Ze norskd studie byla realizovana
v prostfedi ambulanci, zatimco nase data byla ziskavana
za hospitalizace pacienta po kompenzaci akutniho stavu.
N&s3 vysledek z oblasti celkového prdmérného skoére vni-
mani nemoci dle Brief-IPQ je nejblize nizozemské studii,®
ve které bylo u pacientl s chronickym srde¢nim selhdnim
zjisténo pramérné skére vnimani nemoci 40,7. Primérny
vék ve vyzkumném souboru této studie byl 73,9, cozZ je
srovnatelné i s prdmérnym vékem v naSem souboru.

Horsi funk¢ni kapacita dle NYHA byla spojena s ne-
gativnéjsim vnimanim nemoci,"” coz je v souladu s nasi-
mi vysledky. Podle naseho nazoru lze predpokladat také
souvislost horsi funkcni kapacity dle NYHA a sobéstac-
nosti, coz viak nebylo pfedmétem zkoumani této stu-
die. Pacienti, ktefi byli méné sobéstacni, vnimali v nasem
vyzkumu své onemocnéni vice negativné. U pacientl se
srdec¢nim selhanim dochdzi k vyraznému snizeni jejich
pohybové kapacity, coZ méa nepfiznivé ucinky na jejich
sobéstacnost v oblasti aktivit kazdodenniho Zivota, kva-
litu Zivota a v kone¢ném dusledku na pocet hospitalizaci
a umrtnost.” Zvlasté u starSich hospitalizovanych pacien-
t0 se srdecnim selhanim je bézna porucha v oblasti aktivit
kazdodenniho Zivota, coz je spojeno se zvysenym poctem
rehospitalizaci.?® Ztrata sobéstacnosti a negativni zmé-
ny v oblasti aktivit denniho Zivota mohou byt u starsich
pacientd hospitalizovanych pro akutni dekompenzaci sr-
decniho selhani spojeny i s vy$8i nemocni¢ni mortalitou.?'
Parametry, jako je sobésta¢nost pacienta, je proto nut-
né zhodnotit pfi pfijeti pacienta do péce, aby mohli byt
identifikovani rizikovi pacienti s cilem planovat vhodnou
rehabilitacni intervenci, kterd by méla zabranit dalsimu
propadu v této oblasti, coz by mohlo pomoci zlepsit kli-
nicky management tohoto stavu.

Vnimani nemoci maze byt spojeno s ukazateli psy-
chické pohody, jako je napf. deprese nebo uUzkost.??
Konkrétné vnimani mensi kontroly nad nemoci bylo dle
nékterych studii spojeno s vétsi uzkosti nebo depresi.?*
Vzajemné vztahy mezi vnimanim nemoci a symptomy
deprese mohou byt také zvyraznény vyznamnou korela-
ci mezi jednotlivymi dimenzemi prozivani nemoci a skoé-
jsou u pacientl se srdecnim selhdnim Spatna kvalita Zi-
vota, Uzkost, deprese, negativni afektivita ¢i stav Spat-
né akceptace kardioverteru-defibrilatoru.?® V nasi studii
jsme zjistili, Ze respondenti, ktefi udavali horsi kvalitu
Zivota, také hure vnimali své onemocnéni, coz je kon-
zistentni se zmiflovanou studii i se zavérem systematic-
kého prehledu a metaanalyzy, ve kterém bylo zjisténo,
Ze vira v zavazné dUsledky, silnd identita nemoci, silné&jsi
emoce a obavy jsou spojeny prdvé se $patnou kvalitou
Zivota, depresi apod.? Starnuti, pfitomnost komorbidit
a postupna progrese symptomu mohou ztizit rozpozna-
ni a spravnou interpretaci exacerbace symptomu na stra-
né pacienta, naproti tomu napf. Zivot s blizkou osobou
mUzZe rozpozndni symptomu usnadnit.® To naznacuje,
Ze i negativnéjsi vnimani nemoci jako celku stejné jako
vnimani symptomu by mohlo souviset s rostoucim vékem
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a socidlni podporou pacienta tak, jak tomu bylo v nasi
studii.

Kromé optimalizace Ié¢by srdecniho selhani by méla byt
vénovana pozornost také zpuisobu poskytovani péce o pa-
cienty se srdecnim selhanim, ktery by mél mit komplexni
a multidisciplindrni charakter. Evropska kardiologicka spo-
lecnost také zdUraznuje potiebu kardiologl a sester spe-
cializovanych pravé na péci o pacienty se srde¢nim selha-
nim. Nepochopeni, mylné predstavy a nedostatek znalosti
pfispivaji k tomu, Ze pacient neni dostate¢né motivovan
v oblasti péce o sebe, a management srdecniho selhani tak
nemusi byt efektivni. Proto je klicové pracovat pravé na
zlepseni znalosti ohledné nemoci u téchto pacientd.? Exis-
tuji totiz dlkazy o tom, Ze pacienti se srde¢nim selhanim
by méli byt Iépe pouceni o povaze onemocnéni a dulezi-
tosti zmén zivotniho stylu souvisejicich s nim. Mladsi paci-
enti se totiz Castéji domnivaji, Ze je chronické srdecni selha-
ni vylécitelné apod.?® Naopak priznaky, jako je zhor3ujici se
dusnost, chronickd unava a otoky dolnich koncetin, které
jsou pro lékare typickymi pfiznaky srde¢niho selhani, mdze
napr. starsi ¢lovék interpretovat jako zndmky starnuti.?'
Pacient tedy muze otélet s vyhledanim pomoci. Kromé fe-
seni potizi, jako je vyskyt deprese apod., tedy jednoznacné
existuje potreba efektivni edukace téchto pacientd v téch
nejzakladnéjsich oblastech, jako je podstata choroby a re-
zimova opatreni s ni souvisejici.

Pacienti se srde¢nim selhdnim by méli byt vnimani jako
skupina pacientu, kterd potfebuje podporu. Je nutné k nim
pristupovat holisticky, vést je k odpovédnosti a zapojit je do
procesu rozhodovani ohledné poskytované péce. Jen tak Ize
dosadhnout zlepseni adherence pacienta k 1écbé.>

Tato studie ma své limitace predevsim z hlediska velikosti
vyzkumného vzorku. Také diky tomu, Ze data byla sbirana
pouze na pracovistich kardiovaskularniho oddéleni jedné
nemocnice nelze vysledky zobecnit na celou populaci. Podle
naseho nazoru vsak mohou vysledky tohoto vyzkumu slou-
Zit jako podklad pro zlepseni péce o pacienty se srde¢nim
selhanim v daném zdravotnickém zafizeni. Realizace této
studie také ovéfila pouzitelnost zvolenych vyzkumnych na-
stroju v praxi, jejichz administrace neni slozita.

Zavéry

Horsi subjektivni vnimani nemoci na strané pacienta bylo
spojeno s tfidou NYHA 1l a IV a také se snizenou sobé-
stac¢nosti. DalSimi faktory, které souvisely s negativnéj-
$im vnimanim nemoci u pacientd s chronickym srde¢nim
selhanim, byla horsi kvalita Zivota, vyskyt deprese, horsi
sociadlni podpora a vyssi vék. K pacientdm se srde¢nim se-
Ihanim je nutné pfistupovat holisticky a poskytnout jim
dostate¢nou podporu a pomoc, kterou potiebuji. Kom-
plexni pfistup je totiz jednou z metod, kterd ma potencidl
zlepsit adherenci pacienta k 1écbé.
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Kontext: Invazivni lécba bifurkacnich |ézi distdlniho nechranéného kmene levé véncité tepny (unprotec-
ted distal left main bifurcation lesion, UDLMBL) je spojena s tézkym rozhodovanim a vyZaduje zkuSenosti
v tomto sméru. Popisujeme UspéSnou intervenci se zavedenim bifurkacniho stentu pfi UDLMBL u pacienta
s akutnim infarktem myokardu s elevacemi useku ST (STEMI).
Popis pFipadu: Sestadedesétilety muz byl pFijat s typickou bolesti na hrudi; EKG prokazalo akutni infero-
posterolateralni infarkt myokardu. Koronarografie odhalila bifurkacni 1ézi v distalnim segmentu kmene
levé véncité tepny. Nasledné byl Uspésné zaveden dedikovany bifurkacni stent. Dalsi priibéh byl bez prihod
a pacient byl propustén z nemocnice v dobrém stavu.
Zavér: Pii infarktu myokardu s elevacemi tseku ST Ize pouzit dedikovany bifurkacni stent. Lé¢ba UDLMBL pfi
akutnim STEMI se muze lisit podle zkusenosti pracovisté a vlastni volby operatéra.

© 2022, CKS.

ABSTRACT

Background: The invasive treatment approach to unprotected distal left main bifurcation lesions (UDLM-
BL) is a difficult decision and requires experience in this regard. We present the successfully interventional
treatment with culotte technique of UDLMBL of the patient presenting with acute ST-elevation myocardial
infarction (STEMI).

Case summary: A 66-year-old male patient admitted with typical chest pain, his ECG showed acute infero-
-posterolateral myocardial infarction. Coronary angiography revealed distal LM true bifurcation lesion. The
successful culotte technique was performed. The patient was followed without events and discharged in
a good condition.

Conclusion: The culotte technique can be performed in the setting of ST-elevation. The treatment method
in the approach to UDLMBL in acute STEMI may vary depending on the experience of the centre and the
choice of operator.

Introduction

We aimed to show the culotte technique can be per-
formed in the setting of acute ST-elevation myocardial in-

Coronary bifurcation lesions account for 15-20% of pa-
tients undergoing percutaneous coronary intervention
(PCl) procedures.™ In unprotected distal left main bifur-
cation lesions (UDLMBL) scheduled for PCl, some clinical
scenarious could be more appropriate for the dual stent
strategy when taking into consideration vessel diameters,
and areas it provides, rather than the single-stent ap-
proach.% In general, if there is a side branch that is 2.5 mm
in diameter or larger, the diameter of the main branch
and side branch is close to each other, the angle between
the side and the main branch is bellow 70 degrees, the
culotte technique can be considered to the forefront than
other stent techniques.>>

farction (STEMI) with UDLMBL.

A 66-year-old male patient was presented with typical
chest pain for one hour. Except for smoking, he does not
have any other cardiovascular risk factors. The patient’s
clinical situation was stable: arterial blood pressure was
124/85 mmHg, heart rate 66 bpm, respiratory rate 14/min,
body temperature 36 °C, heart and pulmonary sounds
were normal.

Electrocardiography showed ST elevation in leads | to
Il, aVF, V.-V, and ST depression in aVR, V-V, derivations
(Fig. 1).

Laboratory findings were normal except for high tropo-
nin level (143 pg/L [0-14 pg/L]).
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Fig. 1- A 12-lead electrocardiography of the patient showed ST-ele-
vation in lead 1-3, aVF, V,, V, derivation and ST-depression in V.-V,.

Fig. 2 - Coronary angiogram showed distal left main lesion with
thrombosis including LAD and Cx ostium. There was serious steno-
sis in the proximal and distal region of the RCA.

The transthoracic echocardiography demonstrated es-
timated left ventricular ejection fraction was 50%, mild
anterior apical and lateral wall hypokinesia, normal sys-
tolic pulmonary artery pressure and ascending aortic di-
ameter.

Considering the diagnosis of acute STEMI, acetylsalicyl-
ic acid 300 mg (PO), ticagrelor 180 mg (PO), pantoprazole
40 mg (iv) and 10 000 U of heparin sodium was adminis-
tered intravenously. The patient was taken to the cath-
eter laboratory after obtaining verbal consent from the
patient and his relatives.

Coronary Angiography and Culotte Stenting Tech-
nique: Coronary angiographic images revealed severe
distal left main (LM) and ostial left anterior descending

artery (LAD) lesions with the completely occluded circum-
flex artery (LCx) (Figs 2A-2C). There was also significant
stenosis in the proximal and distal region of the right
coronary artery (Fig. 2D). 10 000 U of unfractionated
heparin was administered intravenously. The left guiding
catheter (Judkins 7F L4) was placed into the LM and in the
LCx was visible restorated flow probably due to migra-
tion, possibly effect of hydraulic force from contrast injec-
tion (Fig. 3A). Two floppy guidewires were placed from
the LM to the LAD and LCx (Fig. 3B). Balloon angioplasty
was conducted with a 2.5 x 15 mm compliant balloon in
each branch using an equal size (Fig. 3B). Firstly, a 3.0 x
24 mm, sirolimus-eluting coronary stent was placed into
LCx (Fig. 3Q). A third floppy guidewire was used to cross
the LCx stent struts to reach the LAD. Subsequently a 1.0
x 20 mm, resp. 2.0 x 15 mm small non-compliant balloons
were used to open the LCx stent struts and prepare the
way for the second stent on the second wire in the LAD.
The first wire in the LAD was removed and a 3.0 x 24 mm
sirolimus-eluting stent was deployed into LAD (Fig. 3D).
Another floppy guidewire was rewired into the LCx via
the LAD stent strut and the stent strut was opened with

Fig. 3 - Coronary angiography performed with left Judkins 7F, CX
blood flow was observed slightly. Firstly LAD then CX balloon was
inflated. Primary, a 3.0 x 24 mm stent was placed in the LCx. A small
non-compliant balloon was used to open the LCx stent struts and
prepare the way for the second stent on the second wire in the
LAD. A 3.0 x 24 mm stent was deployed into LAD. At the end of the
culotte stenting, both the LAD and the LCx artery were dilated us-
ing compliant balloons and kissing balloon at the same time. At the
end of the coronary angiography showed TIMI-3 flow in the LAD
and LCx artery without any complications.
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Fig. 4 - A 12-lead electrocardiography of the patient showed improvement in ST-elevation.

the same baloon technique as described above for LCx
stent. LAD and LCx were post-dilated sequentially using a
3.5 x 15 mm compliant balloon. At the end of the culotte
two-stent technique, a 2.5 x 20 mm compliant balloon
was placed in the LAD and a 2.0 x 20 mm balloon was
placed in the LCx vessel to perform final simultaneous
kissing balloon inflation (Fig. 3E). Since these are the bal-
loon sizes available in our hospital, a smaller balloon had
to be used for post dilatation. The final POT postdilata-
tion in the LMCA was performed with 3.5 x 15 mm bal-
loons after kissing balloons procedure.

After final kissing balloons, images showed TIMI-3 flow
in the LAD and LCx artery without any complications (Fig.
3F). Glycoprotein llIb/llla receptor antagonist (Tirobifan)
was administered intravenously during the procedure,
adjusted for patient weight. Following the initial 30-min-
ute loading dose (28 ml/hour), a maintenance infusion
dose was administered (7 ml/hour).

The patient was successfully treated interventionally
with the culotte stenting technique and was followed
without any event while under medical treatment and
was then discharged. During follow-up, the patient was
not scheduled for CAG because the patient did not give
consent for CAG again. He had no complaints about the
cardiovascular system during the follow-up period. The
patient still regularly comes to the outpatient clinic con-
trols. Dual antiplatelet therapy (acetylsalicylic acid and
ticagrelor) was administered for 1 year. During the fol-
low-up one year after, there has not been observed any
complication with the antiplatelet treatment.

Discussion

UDLMBL or trifurcation lesions are one of the scariest sce-
narios to be encountered in patients undergoing PCI. Our
patient had both STEMI and UDLMBL, fortunately, the
patient was successfully treated using the culotte sten-
ting technique.

In previous studies comparing single and double stent
techniques in LM bifurcation lesions it was suggested that
the provisional stent technique could be superior to two

stent technique due to the high rate of cardiac death, myo-
cardial infarction (MlI), and target lesion failure (TLF).""
After the DEFINITION and DK CRUSH studies* published
favourable results of the double stent techniques, atten-
tion was turned back to two stent strategies.>®

DK CRUSH-V study found that 1-year TLF, target vessel
myocardial infarction and target lesion revascularization
(TLR) were less frequent in upfront two stent strategy
group than in provisional stent technique in UDLMBL.” Af-
ter 3 years of follow-up, death, MI, TLR and stent throm-
bosis (ST) were observed to be similar in both groups.?
However, in the DK CRUSH study, patients with silent
ischaemia, stable or unstable angina pectoris or Mi>24
h before treatment were included, concurrently patients
with PCl intended in a true de novo distal LM bifurcation
lesion. Our patient had STEMI clinical setting and there
are only limited data that we could compare when decid-
ing the treatment options for our patient. In our case,
taking in account the anatomic characteristics of the pa-
tient’s lesions, the materials available in our centre, we
decided that among the known two-stent methods, the
culotte technique could be preferred for our patients.’

There are conflicting results in studies comparing the
culotte technique and the other two stent techniques in
UDLMBL. The DK CRUSH llI® study showed that the culotte
technique was associated with increased major adverse
cardiovascular events (MACE), target vessel revasculariza-
tion (TVR) and ST compared to the Double Kissing [DK]
Crush technique.® Rigatelli et al.®° compared the double
stenting techniques used in patients presenting with STE-
Ml or cardiogenic shock and in whom distal LMCA lesions
were detected on coronary angiography. They suggested
that the nano-crush stenting technique may have some
advantages over T-stenting or culotte in terms of process-
ing speed and contrast volume. They found that nano-
crush showed comparable survival for culotte and slightly
better survival compared to T-stenting, with globally bet-
ter recovery of left ventricular EF at mid-term follow-up.®
The ongoing EBC-MAIN study is expected to clarify the
approach to distal LM bifurcation lesions.™

In the unprotected left main lesion, intravascular ultra-
sound (IVUS) may be considered to optimize stent ther-
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apy. In the MAIN-COMPARE study,'" the use of IVUS was
shown to reduce long-term mortality in hemodynamically
stable patients with unprotected LMCA lesions undergo-
ing elective stent implantation." However, since IVUS
was not available in our hospital, stent optimization was
performed with traditional imaging techniques. In addi-
tion, our patient admitted to the hospital with the acute
coronary syndrome.

Conclusion

The number of publications involving patients presenting
with acute STEMI and treated with UDLMBL is limited,
and there is insufficient data deciding which method is
the most appropriate stenting strategy for particular si-
tuation. Available in the centre and the operator expe-
rience with treatment of UDLMBL plays the role. There-
fore, the material in the centre of coronary angiography
should be sufficient and the operator should be experi-
enced in UDLMBL. We believe that future large-scale stu-
dies on this topic will shed light on the PCl technique for
UDLMBL anatomy.
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Kontext: Trombdza stentu ma katastrofélni disledky. Novéa generace lékovych stentu (drug eluting stent,
DES) prinesla vyznamné zlepSeni Gcinnosti a hlavné bezpecnosti. Velmi pozdni trombdza stentu je sice vzac-
nou komplikaci, ale jesté vzacnéjsi je velmi pozdni trombdza stentu soucasné ve dvou tepndch pfi pouziti
DES druhé generace.
Kazuistika: V roce 2018 byl do nasi nemocnice pfijat 43lety muz pro infarkt myokardu bez elevaci tsekd ST
(non-ST elevation myocardial infarction, NSTEMI) pro vyznamné zmény na proximalnich segmentech ramus
interventricularis anterior (RIA) a ramus circumflexus (RCx) fesené implantaci dvou DES. Po dvou letech bez
problému byl muz znovu pfijat do nemocnice pro infarkt myokardu predni stény s elevacemi tseku ST (ST-
-elevation myocardial infarction, STEMI). Koronarografie prokézala vyznamné stenézy dvou dfive osetre-
nych tepen. Byla provedena primarni perkutdnni koronérni intervence (percutaneous coronary intervention,
PCl) s implantaci stentd uvolnujicich sirolimus do RIA a RCx. Pacient nasledné uzival kyselinu acetylsalicy-
lovou v davce 100 mg a clopidogrel v dvce 75 mg denné po dobu jednoho roku. V dubnu roku 2021 se
pacient dostavil na oddéleni urgentniho pfijmu pro nepolevujici sviravou bolest na hrudi. Elektrokardiogram
prokazal infarkt predni stény myokardu s elevacemi Useku ST. Béhem dvou hodin od nastupu symptomu byl
muz prevezen na katetrizacni sal. K nasemu prekvapeni byla zodpovédnd léze pfitomna na stejnych dvou
tepnach. Do RIA jsme implantovali stent 4 x 25 mm uvolfujici sirolimus a léze na RCx byla osetfena non-
-compliantnim balonkem 3 x 20 mm nafouknutym na 14 atm.
V obou pfipadech pacient uzival jako antiagregacni Iécbu kyselinu acetylsalicylovou po 12 mésicich dudlni
antiagregacni lécby. AZ na citové vypéti predchazejici obéma pfihodam nebyl zjistén zadny spoustéci faktor.
Zavér: Velmi pozdni trombdza stentu v disledku slozitych mechanism( predstavuje piihodu s katastrofal-
nimi dusledky. Tato kazuistika popisuje vzacnou formu rekurentni, velmi pozdni trombdzy stentu a je ve
shodé s nedavno publikovanymi doporucenymi postupy (guidelines), v nichz se navrhuje vytvofit kategorii
pacientl s vysokym rizikem ischemie, ktefi vyZaduji dlouhodobou duéini antiagregacni terapii.

© 2022, CKS.

ABSTRACT

Background: Stent thrombosis is catastrophic. New-generation drug eluting stents (DES) had a significant im-
provement in the efficacy and especially safety. Very late stent thrombosis is a rare complication, however,
even rarer is to have a simultaneous two-vessel very late stent thrombosis with second-generation DESs.
Case presentation: A 43-year-old male was admitted to our hospital in 2018 because of non-ST elevation
myocardial infarction (NSTEMI) due to significant lesions on the proximal left anterior descending (LAD)
and the circumflex (Cx) arteries treated with the implantation of two drug eluting stents. After 2 years of
wellbeing, he was readmitted because of an anterior ST-elevation myocardial infarction (STEMI). Coronary
angiography showed severe stenosis of the two previously treated arteries. Primary percutaneous coronary
intervention (PCl) was done by the implantation on the LAD and on the CX of sirolimus-eluting stents. 100
mg aspirin and 75 mg clopidogrel were administered to the patient then for one year. In April 2021, the
patient consulted the emergency department because of a continuous oppressive chest pain. ECG showed
an anterior STEMI. He entered the catheterization laboratory with 2 h of total delay since symptom onset.
To our surprise, the culprit lesion was on the same two vessels. We implanted on the LAD a sirolimus-eluting
stent 4 x 25 mm and the Cx lesion was treated with a non-compliant balloon 3 x 20 mm inflated at 14 atm.
On both episodes, the patient was on single antiplatelet therapy with aspirin after 12 months of DAPT, and
no triggering factor had been identified except for a severe emotional distress preceding both events.
Conclusion: VLST is a catastrophic event due to complex mechanisms. This case describes a rare form of recur-
rent VLST and is in line with the recent guidelines that recommend identifying a category of patients with
high ischemic risk needing a prolonged double antiplatelet treatment.
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Case presentation

A 43-year-old male was admitted to our hospital in 2018
because of non-ST elevation myocardial infarction (NSTE-
MI) due to significant lesions on the proximal left anterior
descending (LAD) and the circumflex (Cx) arteries treated
with the implantation of two drug eluting stents. The pa-
tient was diabetic and a heavy current smoker.

At the time, echocardiography showed a non-dilated
ischemic cardiomyopathy with a severely altered ejection
fraction at 30%. He was put on dual antiplatelet therapy
(DAPT) consisting of 100 mg aspirin and 75 mg clopido-
grel to pursue for one year.

After 2 years of wellbeing, he was readmitted because
of an anterior ST-elevation myocardial infarction (STEMI).
Coronary angiography showed severe stenosis of the two
previously treated vessels with total occlusion of the Cx
artery (Figs 1 and 2).

Primary percutaneous coronary intervention (PCl) was
done by the implantation on the LAD and on the CX of
sirolimus-eluting stents.

100 mg aspirin and 75 mg clopidogrel were adminis-
tered to the patient then for one year.

In April 2021, the patient consulted the emergency
department because of a continuous oppressive chest
pain. ECG showed an anterior STEMI (Fig. 3). At clinical
interview, the patient reported to have not completely
quitted smoking and to assume aspirin, statins, and be-
ta-blockers. Clopidogrel had been stopped, as indicated,
few days before this event. At clinical examination, heart
rate was at 125 bpm, arterial pressure was 100/60 mmHg.
He entered the catheterization laboratory with 2 h of to-
tal delay since symptom onset. To our surprise, the culprit
lesion was on the same two vessels (Fig. 4). Thrombolysis
in Myocardial Infarction (TIMI) flow Grade 2 was restored
after positioning a floppy guidewire.

Fig. 1- Coronary angiography (cranial view) showing thrombus
on the LAD (*) and total occlusion of the CX (<).
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Fig. 3 - ECG showing an ST elevation in the anterior leads.

Fig. 2 - Coronary angiography (caudal view) showing
total occlusion of the CX (<).
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Fig. 4 - Coronary angiography (cranial view) showing total
occlusion of the LAD (*) and CX (<).

Fig. 5 - Final result of the percutaneous coronary interven-
tion on the RAO caudal view.

Downstream therapy with abciximab was initiated,
and aspiration of the thrombus was successfully per-
formed obtaining a TIMI flow Grade 3, clinical im-
provement, and complete ST-segment resolution. OCT
showed well deployed stents. The intervention led to
the implantation on the LAD of sirolimus-eluting stent
4 x 25 mm then. The CX lesion was treated with a non-
compliant balloon 3 x 20 mm inflated at 14 atm (Fig. 5).

The patient was discharged on Day 6 with standard
medical therapy and the indication for indefinite con-
tinuation of the DAPT with ticagrelor 180 mg and aspi-
rin 100 mg daily.

On both episodes, the patient was on single anti-
platelet therapy with aspirin after 12 months of DAPT,
and no triggering factor had been identified except for
a severe emotional distress preceding both events. As-
pirin resistance testing could not have been tested but
smoking is believed to be the main reason for these
events.

Discussion

Acute STEMI secondary to stent thrombosis is a catastro-
phic event with 20% to 40% risk of mortality."? Usually
it happens during the first 30 days after stent implantati-
on.?* The Academic Research Consortium classifies stent
thrombosis as early (0-30 days of stent deployment), late
(31 days—1 year) or very late (after 1 year).>®

New-generation drug eluting stents (DES) had a sig-
nificant improvement in the efficacy and especially
safety with lower rates of very late stent thrombosis
(VLST).”®

Very late stent thrombosis is a rare complication,® how-
ever, even rarer is to have a simultaneous two-vessel very
late stent thrombosis with second-generation DESs. Puri
et al.’ reported a patient with simultaneous two-vessel
VLST and some authors have also reported simultaneous
VLST in three coronary vessels'"'2 but to our knowledge
this is the first reported case of recurrent simultaneous
VLST with DESs.

The mechanism of very late stent thrombosis is not
fully understood. A lot of factors are related to the risk
of developing it, including procedure related factors
such as incomplete expansion, multiple stents, dissec-
tion, and late stent malapposition. Lesion related fac-
tors: bifurcation and vein graft lesions, multivessel dis-
ease, and patient related factors as the presence of renal
disease, prior history of myocardial infarction, current
smoking, discontinuation of dual antiplatelet therapy
(DAPT), and dia

Conclusion

VLST is a catastrophic event due to complex mechanisms.
This case describes a rare form of recurrent VLST and is in
line with the recent guidelines that recommend identify-
ing a category of patients with high ischemic risk needing
a prolonged double antiplatelet treatment.
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Onemocnéni COVID-19 je spojeno s nékolika klinickymi projevy postihujicimi dychaci a kardiovaskularni sys-
tém. Dvéma rdznymi klinickymi komplikacemi onemocnéni COVID-19 jsou pneumotorax a infarkt myokardu
bez obstrukce koronérnich tepen (non-obstructive coronary arteries, MINOCA). Dosud vsak nebyly popsany
pneumotorax a MINOCA u jednoho a téhoz pacienta.
Pro dechovou tiseri byl do nemocnice pfijat pacient s onemocnénim COVID-19. Byla u néj stanovena dia-
gno6za pneumotoraxu a syndromu MINOCA. V tomto ¢lanku popisujeme nas postup v diagnostice a lécbé
pneumotoraxu a syndromu MINOCA.
U pacientt s onemocnénim covid-19 se Ize setkat s nejriznéjsimi ucinky na dychaci a kardiovaskularni sys-
tém. Syndrom MINOCA a pneumotorax se sice soucasné vyskytuji vzacné, nicméné tuto kombinaci nelze - jak
dokazuje nase kasuistika — u pacientt s onemocnénim COVID-19 zcela vyloucit.

© 2022, CKS.

ABSTRACT

COVID-19 has several clinical manifestations in the respiratory system and the cardiovascular system. Pneu-
mothorax and myocardial infarction with nonobstructive coronary arteries (MINOCA) are two different cli-
nical complications in COVID-19. However, pneumothorax and MINOCA have not been described yet in the
same patient until now.

A COVID-19 patient was admitted due to respiratory distress. He had pneumothorax and MINOCA. We re-
port how we proceeded with diagnosis and treatment of pneumothorax and MINOCA.

Respiratory and cardiovascular system manifestations of COVID-19 have made numerous clinical appearan-
ces. MINOCA and pneumothorax are rare clinical appearances, but they can be seen in COVID-19 as shown
in our case.

nia, acute respiratory distress syndrome, pulmonary

Introduction

embolism and, much more rarely, pneumothorax. There
are a lot of cardiovascular system manifestations includ-

After first being diagnosed in December 2019 in Wuhan,
China, coronavirus disease (COVID-19) was declared a pan-
demic on 11th March 2020 by the World Health Organiza-
tion and has since spread around the world."

COVID-19 is a multisystem viral disease that mostly af-
fects the respiratory and cardiovascular systems. Where-
as respiratory system manifestations include pneumo-

ing myocardial ischemia and acute cor-pulmonale in CO-
VID-19.2 But myocardial infarction with non-obstructive
coronary arteries (MINOCA) and pneumothorax have
not been described yet as complications of COVID-19 in
same patient.

Here, we describe how both MINOCA and pneumotho-
rax presented in the same COVID-19 patient.
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Case presentation

A 67-year-old male patient presenting with fever, a cou-
gh, shortness of breath for the past five days was accep-
ted by emergency services. He had had hypertension for
approximately 10 years but no other medical problems.
A computed tomography (CT) scan obtained from emer-
gency services exhibited bilateral and peripheral ground-
-glass and opacities (Fig. 1A). He was given oxygen supp-
lementation with a Venturi mask. Nasopharyngeal swabs
analysed by real-time reverse-transcriptase polymerase
chain reaction (RT-PCR) were positive for COVID-19.

A CT scan was obtained on the third day of hospitaliza-
tion due to respiratory distress and arterial blood gases
showing an oxygen saturation decrease under 90% de-
spite oxygen supplementation with a Venturi mask. The CT
scan showed more frequent consolidations, bilateral and
peripheral disease, greater lung involvement and impair-
ment (Fig. 1B). He was transferred to an intensive care unit
(ICU). Nasal continuous positive airway pressure (CPAP) due
to lower oxygen saturation and lower molecular weight
heparin was started for deep vein thrombosis prophylaxis.
The patient did not receive central line insertion in the ICU.

A basal electrocardiogram (ECG) that showed negative
T wave V-V, derivation and left axis was obtained in in-
tensive care unit (Fig. 1C). His troponin | level was 0.3 ng/
mL (<0.020 ng/mL).

By his third day of hospitalization, the patient had re-
spiratory distress, tachypnea, and restlessness on examina-
tion and vesicular murmur was diminished on the left side
of the thorax. His chest radiography was obtained and
revealed a massive pneumothorax of the left lung (Fig.
2A). A chest drain was inserted. Two days later, his chest
radiography was obtained, which showed re-expansion of
the left lung after drainage (Fig. 2B).

One day later, he had chest pain and hypotension
(80/60 mmHg), and his ECG showed derivation D2, D3,
AVF, V-V, concave ST segment elevation (Fig. 1D). He
underwent coronary angiography within one hour. There
was no coronary obstruction, vasospasm, dissection, or
thrombus in the coronary angiography (Figs 2C-2D). After
the coronary angiography, his ECG showed pathological q
waves, which were in derivation D2, D3, AVF, V-V, (Fig.
1E). Level of troponin I rised to 5.2 ng/mL (<0.020 ng/mL).
There was a minimal ventricular wall motion abnormality
in the inferior segment at the apical two-chamber view
on echocardiography. His cardiac magnetic resonance im-
aging (MRI) was obtained, which showed an inferior wall
scar (Fig. 2E).

Two days later, he was intubated because of respiratory
distress and received mechanical ventilation. After that,
he died due to acute respiratory disease syndrome from
COVID-19.
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Fig. 1 - Computed
tomography (CT). (A) CT
obtained in emergency service
shows bilateral and peripheral
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ground-glass and opacities.
(B) After three days, CT shows
more frequent consolidations,
more than 50% greater

lung involvement.
Electrocardiogram (ECG).

(C) During admitted general
medical care ECG shows

left axis. (D) During clinical
findings hypotension and
chest pain were deteriorated,
ECG shows inferior-lateral
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Fig. 2 - Chest radiography shows (A) massive pneumothorax of the left lung and frequent consolidations of right lung. (B) Re-expansion of
the left lung with the insertion of a drain (white arrow). (C, D) Coronary angiography was normal. (E) Cardiac magnetic resonance imaging
(MRI) showed inferior wall scar.

Discussion

COVID-19 rarely causes pneumothorax, which occurs in
1% of all patients with the disease, but it causes cardio-
vascular complications more frequently.?

Pneumothorax is defined as an accumulation of air
in the pleural space between the parietal pleura and
the visceral pleura. It can occur as primary or secondary
pneumothorax that can be a complication of underlying
lung disease, trauma, and iatrogenic (e.g. transthoracic
or transbronchial biopsy, central venous catheterisation,
pleural biopsy, thoracentesis, mechanical ventilation and
non-invasive positive-pressure ventilation). Pneumo-
thorax of our case might have been caused by COVID-
19-triggered diffuse alveolar injury and positive pressure
ventilation.?4

Cardiovascular manifestations in COVID-19 can be cat-
egorised as either specific or non-specific to COVID-19.
Whereas COVID-19-specific manifestations include myo-
carditis due to viral injury myocytes, myocardial injury due
to systemic inflammatory response syndrome, thrombotic
complications and vasospasm due to viral infection of the
endothelium, non-specific ones include stress-mediated
myocardial dysfunction (i.e. Takotsubo cardiomyopathy),
tachycardia-induced cardiomyopathy, prolonged hypo-
tension, prolonged hypoxia and myocardial stunning af-
ter resuscitation.>®

Meanwhile, COVID-19's potential thrombotic compli-
cations include acute limb ischemia, stroke, pulmonary
emboli, venous thromboembolism and acute myocardial
infarction. Acute myocardial infarction due to thrombotic
complications may occur without pre-existing coronary
artery disease.”

The definition of MINOCA is an occurrence of acute
myocardial infarction (third universal definition of
myocardial infarction [MI])® with no obstructive coro-

nary artery (no lesions >50% in a major epicardial ves-
sel) and with no other diagnosis to explain clinical pre-
sentation.®

At first, we thought of MINOCA in this patient due
to the clinical findings, biochemical parameters, coro-
nary angiography, echocardiography, and MRI images.
MINOCA might be due to temporary thrombotic occlu-
sion in this case.

Conclusion

COVID-19 mostly affects the respiratory and cardiovascu-
lar systems, with numerous possible clinical complications
in both. As our case demonstrates, MINOCA and pneumo-
thorax are rare but possible complications of COVID-19.
In response, when the clinical status of patients with
COVID-19 deteriorates, chest radiography and electrocar-
diogram should be performed.
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Tetralogy of Fallot

Souvislost mezi Fallotovou tetralogii (tetralogy of Fallot, TOF) a jinymi intrakardialnimi patologiemi, jako
jsou defekt septa sini (atrial septal defect, ASD), defekt sifiokomorového kanélu nebo perzistentni levo-
stranna horni duta Zila (persistent left superior vena cava, PLSVC) i absence plicni chlopné, je dobfe znama.
Béhem chirurgického vykonu vyzaduji pridruzena onemocnéni obzvlastni pozornost.
V tomto ¢lanku popisujeme 1écbu ¢tyfmésicni divky s diagndzou TOF a PLSVC, u niz vsak byl prehlédnut ne-
zastre$eny koronarni sinus. Nezastfeseny koronarni sinus se vyskytuje soucasné s TOF velmi vzacné.

© 2022, CKS.

ABSTRACT

Association of tetralogy of Fallot (TOF) with the other intracardiac pathologies such as atrial septal defect
(ASD), atrioventricular canal defect or persistent left superior vena cava (PLSVC), absent pulmonary valve are
well known pathologies. The associated pathologies require specific attention during surgical treatment.

In this manuscript, we present management of a four-month-old girl who was diagnosed with TOF and
PLSVC but the diagnosis of unroofed coronary sinus was missed in her. Association of unroofed coronary
sinus with TOF is a very rare variant of TOF pathology.

Introduction

A 4-month-old girl was admitted to our institution with
the diagnosis of TOF and PLSVC. Unroofed coronary sinus

Tetralogy of Fallot (TOF) is the most common cyanotic con-
genital heart disease." It is accounted 5-7% among all con-
genital heart defects. Many congenital cardiac disorders
are accompanied by persistent left superior vena cava (PL-
SVC) combined with large coronary sinus.? However, un-
roofed coronary sinus (UCS) is quite a rare variant among
the atrial septal defects. It is much rarer that this very rare
pathology accompanies other cardiac pathologies. PLSVC
cases accompanying TOF are known to exist, although ra-
rely seen.>

was detected during intraoperative echocardiography
which was performed due to persisting low oxygen satu-
ration despite total correction. In this paper, we aimed to
present the management of the patient.

Case report

A 4-month-old girl with the diagnosis TOF was referred
to our clinic for surgical treatment. She weighed 5 600 g
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and was 56 cm tall. Her room air saturation was 84%.
Echocardiography (ECHO) showed findings compatible
with TOF accompanied by PLSVC and a large coronary si-
nus. A large VSD was present in perimembranous area
extending to the outlet, and also infundibular, annular
and valvular pulmonary stenoses were present in echo-
cardiography. The aortic arch was located on the right
side. In echocardiographic evaluation the McGoon ratio
was above 2, there was no additional VSDs and coronary
arteries were normal and total correction operation was
decided for the patient after informing the patient’s fam-
ily about the operation in details and their consent.

With general anesthesia and standard median ster-
notomi measures, aortic, and tricaval cannulation was
performed. Following cross clamp VSD was explored
through right atriotomy, and closed with gluteraldehyde
treated pericardial patch with interrupted pledgeted su-
tures. Arteriotomy was performed on the main pulmo-
nary artery. Pulmonary valve was bicuspid and annular
hypoplasia was present. Incision was extended toward
the right ventricular infundibulum while protecting the
valves. Hypertrophic muscle bands on the right ventricu-
lar outflow tract were divided. The right ventricular out-
flow tract was reconstructed with transannular monocusp
autologous pericardial patch. Cardiopulmonary bypass
was completed uneventfully but oxygen saturation was
monitored to be between 45-50% despite inspiratory
100% oxygen inhalation. The right ventricular / left ven-
tricular systolic pressure ratio was found 0.42. Both lungs
were functioning well and end-expiratory pressure and
end-tidal carbon dioxide levels were within normal lim-
its. Transcardiac echocardiography was performed and it
showed no residual ventricular septal defect, no obstruc-
tion at the right ventricular out flow tract. The echocar-
diography showed surprisingly that coronary sinus was
large and there was bidirectional communication be-
tween left atrium and the coronary sinus (Fig. 1). Follow-
ing cardioplegic arrest, right atriotomy was performed
again. Foramen ovale was expanded. The atrial septal
defect was closed with autologous fresh pericardial patch
so that the coronary sinus drained into the right atrium.
Cardiopulmonary bypass was successfully completed with
the help of 0.5 pg/kg/min milrinone and 0.05 pg/kg/min
adrenaline inotropic supports. The oxygen saturation was

Fig. 1 - Echocardiographic view of unroofed coronary sinus.

monitored as 97-99%. The operation was duly complet-
ed. The patient was extubated at the 14th postoperative
hour. Oxygen saturation was also monitored as 97-99%
in the following days. After two days of intensive care
and 6 days of follow-up in the ward, the patient was dis-
charged without any problems. The case has been fol-
lowed up uneventfully for more than 8 months.

Discussion

Tetralogy of Fallot is the most common cyanotic congeni-
tal heart disease in children.” The presence of PLSVC with
the enlargement of the coronary sinus is frequently en-
countered in isolation or associated with other patholo-
gies. However, UCS type ASDs are quite rare. If they are
not evaluated in details, they can be easily missed out in
pediatric cardiology and cardiovascular surgery practice.
Payne et al. reported that they detected UCS during the
aortic valve replacement operation of a patient.® Niyogi et
al. found UCS in a patient who underwent double outlet
right ventricle treatment during the examination they car-
ried out due to post-operative hypoxia.” Yarrabolu et al.
reported that they found UCS in a 6-month-old boy who
developed cyanosis after surgical closure of VSDs.®2 Mallula
et al. reported that they successfully completed the PLSVC
and coronary sinus ASD in a 2-month-old case with TOF.?
Ramman et al. found UCS in a patient with operated TOF
and PLSVC who developed post-operative hypoxia.*

Persistent left superior vena cava is frequently diag-
nosed in centers concentrated on congenital heart dis-
eases. However, coronary sinus pathologies can be missed
out and found later either as a result of complications or
through post-operative desaturation. Alertness is neces-
sary for coronary sinus defects particularly in the presence
of PLSVC. In addition, in case cyanosis continues after the
corrective procedure in patients with cyanotic congeni-
tal heart diseases like TOF, rare coronary sinus anomalies
should be considered if there are no other pathologies to
explain the postoperative cyanosis.

The diagnosis of uncommon pathologies associated
with TOF may change surgical strategy. If the pathology
causes hemodynamical instability, it is better to handle
the pathology during intracardiac repair of TOF. If there
is PLSVC cannulation must differ from usual TOF patients.
In this patient we also cannulated knowing that patient
have associated PLSVC. But here since we were not in-
formed about the inter-atrial communication through
unroofed coronary sinus we failed to inspect the intracar-
diac anatomy in details at first. When the perioperative
echocardiography revealed unroofed coronary sinus due
to persisting low oxygen saturation, we went on cardio-
pulmonary bypass and managed the pathology.

If oxygen saturation is found to be low and if it is dif-
ficult to wean off cardiopulmonary bypass after total cor-
rection operations of cyanotic congenital heart diseases,
certain issues should be checked routinely. We must be
sure that there is no problem with ventilation blood gas-
es and end-expiratory carbondioxide and pressures must
be within normal limits. Also intraoperative TEE must be
performed routinely to see any misdiagnosed intracardi-
ac pathologies in these cases.
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As a general medical knowledge, it is known that un-
roofed coronary sinus may cause cyanosis. In cases of TOF,
where cyanosis is a natural result of pathology and clini-
cal presentation, it is understandable that other possible
causes of this cyanosis may be overlooked before the op-
eration. As in our particular case, the preoperative de-
saturation was relied on the diagnosis of TOF. However,
it persisted after the closure of interventricular and inter-
atrial communications when we first weaned off cardio-
pulmonary bypass. The degree of desaturation is depen-
dent to the right-to-left shunt, which, in turn, links to the
amount of systemic venous blood carried by the PLSVC
and the proportion of systemic venous blood that crosses
the atrial septum and reaches the systemic circulation. In
cases of TOF since RV compliance is not decreased if there
is any interatrial communication, usually the blood shunt
is mainly from right to left after the operation. In some
cases the right superior vena cava is rudimentary the
PLSVC is more prominent, in these cases also the cyanosis
could be more than expected.

In conclusion, with our particular case we wanted to
emphasize a few important issues during cardiac surgery;
1: pediatric TEE must be present for all age and weight
patients in pediatric cardiac surgery department, 2: UCS
should be kept in mind in cases where cyanosis contin-
ues after total correction operation, 3: association of un-
roofed coronary sinus with TOF is extremely rare.
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Peripartalni kardiomyopatie (peripartum cardiomyopathy, PPCM) neni ¢asté onemocnéni; jednd se o typ di-
lata¢ni kardiomyopatie postihujici Zeny v poslednim mésici téhotenstvi a v prvnich péti mésicich po porodu.
Tomuto onemocnéni predchazi podobné, oznacované jako téhotenska kardiomyopatie (pregnancy-associ-
ated cardiomyopathy, PACM). Morbidita i mortalita v souvislosti s obéma onemocnénimi jsou vysoké. U Zen
s preeklampsii a vicecetnym téhotenstvim existuje vyrazné vyssi riziko rozvoje PACM/PPCM. Na oddéleni
urgentniho pFijmu se dostavila 40letd multipara ve 20. tydnu vicecetného téhotenstvi s kaslem, dyspnoe, vy-
raznymi bilateralnimi chriipky, otoky koncetin, kardiomegalii, hypertenzi, proteinurii a s hodnotou ejek¢ni
frakce levé komory 26 %. Byla u ni stanovena diagnéza akutniho otoku plic, PACM a preeklampsie. Tého-
tenstvi bylo ukonceno a byla zahédjena farmakologicka lé¢ba srde¢niho selhani. Pfi PACM muze byt odklad
diagnostického vysetreni spojen se zavaznou morbiditou matek a mortalitou novorozenct. Pfipad poukazal
na nutnost vénovat pozornost preeklampsii a viceCetnému téhotenstvi jako rizikovym faktordm; tyto zeny
mohou byt i kandidatkami monitorovani funkce levé komory. Casné a vhodné Feseni maze zabranit rozvoji
ireverzibilni PACM.

© 2022, CKS.

ABSTRACT

Peripartum cardiomyopathy (PPCM) is an uncommon disease, a dilated cardiomyopathy type occurs in the
final gestation month and within 5 months after giving birth. A related term, pregnancy-associated cardio-
myopathy (PACM) occurs before it. The morbidity and mortality rates are high. Women with preeclampsia
with twin pregnancies are at a markedly elevated risk of developing PACM/PPCM. A 40-year-old multiparous
woman with twin pregnancy came to the emergency room at gestational week 20, exhibited cough, dys-
pnea, full bilateral rales, extremities edema, cardiomegaly, hypertension, proteinuria, and the left ventri-
cular ejection fraction was 26%. She was diagnosed with acute lung edema, PACM, and preeclampsia. The
pregnancy was terminated and treated with drug therapy of heart failure. Delay of diagnostic procedures
may lead to severe maternal morbidity and infant mortality in this PACM case. It emphasized the need for
attention of the risk factors, preeclamptic and twin pregnancy, and may be candidates for monitoring of left
ventricular function. Early and appropriate management may prevent irreversible PACM.

Introduction

state that cardiomyopathy in women occurs earlier dur-
ing pregnancy.® Pregnancy-associated cardiomyopathy

Peripartum cardiomyopathy (PPCM) is a pregnancy-rela- (PACM) is a similar condition with symptoms such as PPCM

ted dilated cardiomyopathy that is not common and it is
correlated with the occurrence of new onset left ventri-
cular dysfunction.” The classic criterion for the diagnosis
of PPCM which was made in 1971 by Demakis et al.? limits
diagnosis in the final month of pregnancy and the first 5
months after giving birth. But several published reports

but earlier before the last month of pregnancy. Although
PACM has not been studied further, it has been recom-
mended that PACM is identical to PPCM in a phenotypic
manner and without differences in clinical presentation,
management, or prognosis.? Thus both will be considered
the same in this report.
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Fig. 1 - Initial electrocardiogram.

This disease is uncommon, with different rates in each
geographical location. Events described in the literature
range from 1 : 300 to 1 : 15,000 (<0.1% in pregnancy).*
Ranging from 5% to 32%, the morbidity and mortality
rates are high. Prognosis depends on recovery from heart
failure during the first 6 months postpartum with 28%
of deaths.> False diagnosis of PACM/PPCM, which often
causes clinical worsening and in some cases death, is
a target for prevention and early treatment.*

In epidemiological studies, multiple pregnancies and
hypertensive disorders in pregnancy are consistent and
important risk factors in the occurrence of PACM/PPCM,
7-15% and 15-68%, respectively.5” This case states that
the risk of PACM/PPCM is indeed higher in preeclamp-
tic women with multiple pregnancies. In this report, we
present the details of PACM case which emphasizes the
need for attention to these two risk factors.

Case description

A multiparous woman aged 40 years with twin pregnan-
cies aged 20 weeks came in the Emergency Room of Dr.
General Hospital Soetomo with a major complaint of
shortness of breathing when walking and can only sleep
with a burdensome half-sitting position for 1 month.
The patient also complained of coughing and swelling of
both legs. The patient already has one child born healthy
and has never had health problems during pregnancy and
childbirth. The patient has no history of heart disease and
previous metabolic abnormalities. The family also did not
have a history of similar diseases. Initial vital signs were
notable for heart rate 140/min, blood pressure 143/117
mmHg, respiratory rate 35, and oxygen saturation 89%
in room air. On physical examination, the head and neck
appear with dyspnea and there is an increase in the ju-
gular vein, there is a bilateral widening of the heart, ve-
sicular and fine rhonchi on lung examination, and there
is edema in bilateral inferior extremities. Laboratory va-
lues at the admission were notable for transaminitis (AST
[aspartate aminotransferase] 171 IU/L, ALT [alanine ami-
notransferase] 202 IU/L), hypoalbuminemia (albumin 1.96

g/dL), increased renal function test values (BUN [blood
urea nitrogen] 77 mg/dL, creatinine 3.08 mg/dL), and pro-
teinuria (+4). The electrocardiogram showed sinus tachy-
cardia with normoaxis and unspecific T inversion in V -V,
(Fig. 1). The chest X-ray showed cardiomegaly and pulmo-
nary congestion (Fig. 2). Transthoracic echocardiogram
was relevant for left ventricular ejection fraction (LVEF)
of 26% with severe global hypokinesis, eccentric left ven-
tricular hypertrophy, left atrial and ventricular dilatation,
moderate mitral and pulmonary regurgitation, and mild
tricuspid regurgitation. She was diagnosed with acute
lung edema, PACM, and preeclampsia. Then she was ad-
mitted to the Resuscitation Room and intubated.
Medical treatment that was given is aggressive diure-
sis, isosorbide dinitrate (ISDN), and dobutamine pump
considering the inadequate urine production to improve

Fig. 2 - Chest X-ray.
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organ perfusion. The obstetric division has been in-
formed about termination of pregnancy and the termi-
nation of pregnancy was approved by the family. After
pregnancy termination, her condition gradually stabi-
lized, and then she was admitted to the Low Care Unit
and initiated on loop diuretic, mineralocorticoid receptor
antagonist (MRA), angiotensin converting enzyme (ACE)
inhibitor, digoxin, and selective beta blocker. After sev-
eral days having undergone treatment in Low Care Unit,
she unfortunately reported continued fatigue and leth-
argy, and electrocardiogram showed premature ventricu-
lar contraction (PVC) occasional which was worsening,
become more frequent. Then ventricular fibrillation and
cardiac arrest occurred. She was successfully resuscitated
so that she achieved return of spontaneous circulation
(ROSCQ) state and then was referred to the Cardiac Inten-
sive Care Unit.

One week after having cardiac arrest, she had no
complaint and stable hemodynamics. Although her HF
emerged compensated clinically, repeat echocardiogra-
phy carried out before discharge was without improve-
ment. Transthoracic echocardiogram still showed the
same results, LVEF of 26% with severe global hypokinesis.

Discussion

PACM and PPCM

PPCM was diagnosed with 4 criteria, conformed to a stu-
dy by Demakis et al.2 and recommended by the European
Society of Cardiology (ESC) recently:® (1) the occurrence
of heart failure in the last gestational month or during
5 months after labor, (2) there is no identifiable cause
of heart failure, (3) there is no heart disease that can be
identified before the last gestational month, and (4) left
ventricular systolic dysfunction with LVEF <45% from
echocardiography. Patients were diagnosed with PACM
if they had the criteria for PPCM but they occurred earlier
than the last month in pregnancy.® Mostly, clinical symp-
toms and signs typically represent heart failure, which
most often show dyspnea, fatigue, dizziness, chest pain,
cough, neck venous distention, and extremities edema.®
Patients also commonly present with acute heart failure,
arrhythmias, and sudden cardiac arrest® that was also re-
ported in this case.

Elkayam et al. reported no significant differences be-
tween PACM and PPCM in age, race, obstetric history, and
the occurrence of pregnancy-related hypertension. There
were also no significant differences in LVEF on average at
the latest diagnosis or follow-up, the incidence of heart
transplantation, or maternal death. In contrast, in the
PACM group, the incidence of multiple pregnancies was
higher, the duration of pregnancy was shorter, and fetal
birth weight was lower. Comparisons between the two
groups showed no statistically significant differences in
age, race, obstetric history, and rates of gestational hy-
pertension. Besides the impact on the maternal LVEF at
the time of diagnosis, improvement occurred over almost
the same time. The increase in the incidence of preterm
births was reported in the PACM group and may be as-
sociated with the cardiac dysfunction that develops early,
the higher incidence of twin pregnancies, and the aver-

sion of doctors to continue pregnancy after the diagnosis
of cardiomyopathy.?

Pathophysiology
Initially, it was important to know the pathophysiology
of PACM/PPCM, so we know how preeclampsia and twin
pregnancies trigger the disease in this case. The exact
mechanism leading to PACM/PPCM is still not well de-
fined. Many pathogenetic processes have been proposed:
viral myocarditis, abnormal immune responses to fetal
microchimerism, malnutrition, maladaptive responses to
pregnancy hemodynamic pressures, systemic angiogenic
imbalances, hormone abnormalities, cytokines activated
by stress, apoptosis, and prolonged tocolysis.'#&10.11

A ‘two-hit’" model of angiogenic imbalance in the
cardiac has recently been proposed, where systemic an-
tiangiogenic signals act on host susceptibility conditions
with insufficient local proangiogenic defenses at the
heart.>'>'> Damp et al. found higher levels of relaxin-2
in women with less remodeling and more recovery; on
the contrary, symptoms and poorer prognosis are asso-
ciated with higher soluble fms-like tyrosin kinase (sFIt1)
concentrations. Because vascular endothelial growth fac-
tor (VEGF), which is inhibited by sFlt1, partially mediates
the vasodilatory and proangiogenic effects of relaxin-2."

Preeclampsia and twin pregnancy as risk factors
Preeclampsia is defined as an increase in blood pressure
after pregnancy at 20 weeks with proteinuria or other
end-organ dysfunction.” The patient with twin pregnan-
cy was diagnosed with preeclampsia. She had had no his-
tory of hypertension until hypertension was discovered
when she was admitted to the emergency room at 20
weeks of gestation. On laboratory examination, protein-
uria (+4) and end-organ dysfunction were detected which
was characterized by an increase in the value of liver and
kidney function tests.

The incidence of gestational hypertension in patients
with PPCM is 43%, which is higher than the rate of 8% to
10% reported in the population of woman with pregnan-
cy.? Chronic hypertension, superimposed gestational, or
preeclampsia have been described in 15% to 68% of pa-
tients with PPCM. This incidence is higher than the rate of
8% reported in all pregnant patients.® Scardovi et al. re-
ported that higher rates of hypertension and preeclamp-
sia disorders (22% vs 3-5%) found in PPCM patients than
those observed during pregnancy supported the general
vascular pathobiology hypothesis.* Twin pregnancy rates
are reported to be 13%, much higher than the rate of 1%
to 2% reported in healthy women.? Multifetal pregnan-
cy has been reported in 7% to 14.5% of PPCM patients,
compared with 3% in the general population, which con-
firms a strong correlation between multifetal pregnancy
and the incidence of PPCM.®

A strong association with hypertension induces the
question whether heart failure in patients with PACM/
PPCM can be caused by an increase in blood pressure.
This theory is not proven by studies in a large number
of hypertension patients due to coarctation of the aor-
ta as cardiovascular complications rarely occur during
pregnancy.® Chronic hypertension does not cause LV sys-
tolic dysfunction and hypertensive pulmonary edema is
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largely caused by exacerbations of diastolic dysfunction
by hypertension, not because of transient systolic dys-
function.’® Actually, according to several researchers, LV
systolic function is preserved in pregnant women. Also,
preeclampsia can appear with clinical signs and symptoms
of heart failure, but systolic function commonly remains
or even improves. For all these reasons, LV recovery rates
were similar in patients with PACM/PPCM with and with-
out a history of gestational hypertension, hypertension
did not appear to be the mechanism of LV systolic dys-
function but the correlated conditions were strong with
PACM/PPCM. Echocardiographic examination and mea-
surement of BNP levels are recommended for early diag-
nosis of PACM/PPCM in patients with preeclampsia who
are suspected of having heart failure.®

During pregnancy, the placenta secretes a soluble
version of VEGF receptor 1 and soluble Fms-like tyro-
sine kinase 1 (sFIt1)."”” The excess sFIt1 damages the
heart blood vessels that may cause cardiomyopathy as
showed by an experimental study.'® Extensive endo-
thelial dysfunction is also associated with an increase
in sFIt1 which can increase vascular permeability that
allows excess water retention.® The placental secre-
tion of sFIt1 is obviously elevated in patients with pre-
eclampsia that may be observed from 2nd trimester
onwards.'® Consistent with this and assuming that sFlt1
is cardiac toxic, preeclampsia in pregnant women has
been shown to have deterioration of cardiac function,
as observed on echocardiography.' Bdolah et al.” pro-
posed two hypotheses that might explain the relation-
ship between multigestational pregnancies and higher
sFIt1 levels. The first hypothesis is that the placenta is
programmed to produce more sFIt1 per placental unit
in multigestational pregnancies, perhaps because it is
more hypoxic. The second hypothesis is that sFIt1 does
not increase per placental unit but that there are more
trophoblastic placental tissues, so the total produc-
tion and concentration of sFlt1 in serum increases.’
An interesting relationship between PACM/PPCM and
twin pregnancy can also support autoimmune mecha-
nisms for PACM/PPCM that was suggested by Ansari
et al. who observed a high autoantibody titer against
normal human heart tissue proteins in the serum of
PACM/PPCM patients that were not present in patients
with idiopathic cardiomyopathy.? This finding may be
caused by an increase in hematopoietic cell circulation
(chimerism) from the fetus to the normal state during
pregnancy in twin pregnancies.?’ A strong association
with PACM/PPCM with preeclampsia and multiple preg-
nancies should increase the suspicion of cardiomyopa-
thy in patients with symptoms of heart failure.

Management

Management of PACM/PPCM therapy is a standard treat-
ment of other heart failure types.*®'? Caution must be
directed at the safety of fetus and excretion of drugs or
drug metabolites during lactation after giving birth.'2"
Heart failure therapy focuses on preload and after-
load reduction and cardiac inotropy improvement in
order to improve the hemodynamics, minimize signs
and symptoms, and optimize outcomes.®'? Therapies
such as renin inhibitors, angiotensin-receptor blockers,

angiotensin-converting enzyme (ACE) inhibitors, hyd-
ralazine, nitrates, beta-blockers, mineralocorticoid re-
ceptor antagonists (MRA), ivabradine, diuretics should
be administered.® Optimization the oxygenation is one
of the main targets and intravenous positive inotropic
drug is needed to restore hemodynamics in cases of
cardiogenic shock.? Bromocriptine may prevent dete-
rioration in LV size and systolic function.'® Anticoagu-
lation should also be initiated in all patients with acute
PACM/PPCM and severe decrease in LV systolic function
(LVEF <35%).# Arrhythmias must be treated aggressive-
ly to optimize heart function and to minimize throm-
bus formation.?? Intra-aortic balloon pumps (IABP) or
ventricular assist devices as mechanical cardiovascular
support may be needed as a “bridge to recovery” or
transplant.'>2

In subsequent pregnancies, there is a risk of recurrence
of 30-50% PACM/PPCM. When EF is not normal, the next
pregnancy must be stopped. Even if EF is normalized,
counseling is still needed because of the risk of recur-
rence in subsequent pregnancies. In each case, intensive
monitoring during pregnancy and after delivery is impor-
tant to detect early recurrence so immediate treatment
of heart failure is given. Predictors that can be examined
are clinical characteristics, echocardiographic features,
biohumoral factors, vascular homeostasis, and genetic
profiles. Serum natriuretic peptides, miR-146a levels, and
C-reactive protein can help establish early diagnosis and
risk stratification.®

Conclusions

PACM is diagnosed if the patient meets the criteria for
PPCM but occurs earlier than the last gestational month.
It is a potentially fatal condition that requires timely
identification and therapy, considering the long-term se-
quelae and its prognostic implications. Recognizing risk
factors such as preeclampsia and multiple pregnancies is
very important. If we recognize the risk factors that can
cause PACM, we can increase awareness earlier than the
time used as a traditional PPCM diagnosis criterion. In
pregnant women with risk factors such as preeclampsia
and multiple pregnancies, we must make strict observa-
tions regularly. When clinical symptoms of clinical heart
failure are found in pregnant women, an echocardio-
graphic examination, BNP level, and other tests to make
the diagnosis and appropriate therapy must be carried
out immediately. So that mother and child safety can be
maintained.
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Je prezentovén pfipad pacienta s atypickymi symptomy vzhledem k jeho primarni diagndze. Pacient mél pri-
marné neurologickou symptomatiku. Pfi vysetfeni vypocetni tomografii (CT) byla prokdzana kombinovana
plicni i systémové embolie. Nasledna predoperacni jicnova echokardiografie (TEE) prokazala perzistentni
foramen ovale (PFO), které bylo patrné cestou k systémové embolizaci, jez vyvolala neurologickou sympto-
matiku. V kazuistice uvddime zpUsob chirurgické lécby kombinované plicni a systémové embolie.
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Paradoxni
Plicni embolie
Systémova

ABSTRACT
Keywords:
Combined We present a rare case of a patient with atypical symptoms regarding his diagnosis. Patient presented pri-
Embolism marily with neurological symptoms. A computed tomography (CT) scan of this patient showed a simultane-
Foramen ovale ous pulmonary and systemic embolism. A subsequent preoperative transesophageal echocardiography (TEE)
Paradoxical revealed a persistent foramen ovale (PFO). It was apparently the way of systemic embolism which caused
Pulmonary embolism the neurological symptoms. In this case report we describe the therapy of a simultaneous pulmonary and
Systemic paradoxical embolism.
Introduction plan can be a challenging task. Especially in patients who are

The term ‘venous thromboembolism’ (VTE) includes both
deep vein thrombosis (DVT) and pulmonary embolism
(PE). An annual incidence rates for PE range from 39-115
per 100 000 population and it is the third most common
vascular disease following myocardial infarction and stro-
ke.'The incidence of VTE increases with age and this con-
dition accounts for a significant proportion of morbidity
and mortality in European healthcare systems. The cause
of VTE is usually described as multifactorial and may be
the outcome of multiple prothrombotic factors such as
dehydration, trauma, immobilization, smoking, hypercoa-
gulable disorders, usage of hormonal contraceptives, and
many more." In the presence of PFO, a case of paradoxical
embolism, a state when an embolus spreads from right
atrium into systemic circulation, may be encountered.

In case of simultaneous PE and paradoxical embolism, es-
tablishing correct diagnosis and therapeutic management

also hemodynamically unstable or have a significant respira-
tory alteration. There are currently no guidelines concerning
the treatment of a combined embolism so an individual ap-
proach is needed to establish an appropriate management
plan. We present a case of simultaneous PE and paradoxical
embolism, with embolization into the subclavian artery.

Case report

71-year-old patient was primarily examined by neurolo-
gists due to an acute paresis of his right upper extremity.
The patient’s history included type Il diabetes mellitus, ar-
terial hypertension, and seropositive rheumatoid arthritis.
The patient had no previous history of VTE. A week prior
to the onset of right upper extremity paresis, the patient
suffered a fall and subsequently developed a rather large
hematoma on his left lower limb.
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On admission to neurology, the patient presented
mainly with right-sided symptoms. The right upper ex-
tremity paresis was significant. The Patient was only able
to move his fingers slightly. There was also a light paresis
of the right lower limb. Left side of the body was unaf-
fected. The patient’s tongue was deviating to the left, the
pupils were even, and there was low grade dyspnoea.

Due to these findings, a CT angiography (CTAG) of
the cerebral arteries was performed. The scan showed
no pathology in the focused area, however, an image
of no-flow in the upper lung segments was noted. An-
other CT scan showed a submassive pulmonary embolism
and a significant blockage of the right subclavian artery
which was most likely due to embolism.

Thrombolysis was not used due to large left lower limb
haematoma. Due to a dilatation of the right ventricle
(RV), its systolic dysfunction, and tricuspid regurgitation,
an embolectomy was indicated and the patient was trans-
ported to our department. Preoperatively, the patient
was breathing spontaneously, his blood saturation was
83% while on O, mask support of 10 I/min and was short
of breath when speaking.

Adult Echo
X7-2t
20Hz
12cm

TISO7 MIOL

20

Fig. 1 - Doppler, tricuspid regurgitation.

A peroperative TEE showed a right-sided dilatation,
moderate systolic dysfunction of the RV, a tricuspidal re-
gurgitation of 1,5-2 degrees and an PFO with significant
right-to-left shunting (Fig. 1). With cardiopulmonary by-
pass (CPB) and heart arrest, an embolectomy from both
pulmonary arteries and PFO closure was performed. Dur-
ing an embolectomy, there was a picture of an almost
complete blockage of both pulmonary arteries (Figs. 2, 3).

After the surgery, the patient had sinus rhythm, the RV
showed only a mild systolic dysfunction and tricuspidal re-
gurgitation was insignificant. Due to the increase in oxy-
gen saturation on right upper extremity after a dose of
heparin on CPB (40 —>83), it was decided not to perform
an embolectomy from the subclavian artery.

The patient was extubated the 1st postoperative day
(POD), but due to the decrease of saturation , non-inva-
sive ventilation was started. The same day, due to worsen-
ing signs of right upper extremity ischaemia, the patient

B i | L ® ie 1

Fig. 3 - Blood clots displayed in a. subclavia l.dx.

Fig. 4 - Clots extracted from pulmonary arteries.

underwent an embolectomy via arteria brachialis. Multiple
emboli were gradually removed achieving good flow (Fig.
4). After the surgery, right upper extremity perfusion was
normalised. On the 2nd POD, signs of new left lower limb
paresis appeared with the CT findings of extensive isch-
aemia of the cerebellum and the right frontal brain lobe.
Conservative therapy was indicated by neurologists.
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On the 3rd POD the neurological state and the right up-
per extremity’s mobility were gradually improving and as
there were no new changes in the CT images with regards
to signs of brain ischaemia. Further conservative manage-
ment was recommended by the neurologists.

An ultrasonography of deep veins was performed and,
as expected, a left lower limb DVT was revealed. Therapeu-
tic dose of low molecular weight heparin (LMWH) with an
anti-Xa control was started. On the 6th POD, the patient in
stable condition was transferred to the intensive care unit
in the general medicine department in local hospital. The
patient died on the 20th POD due to an infectious compli-
cation - bilateral pneumonia of unknown etiology.

Discussion

The prevalence of PFO in population is 20-34%.2 Despite
this relatively high prevalence, there are paradoxical em-
boli and cases of combined pulmonary and paradoxical
embolism, described in literature as rare.>® Paradoxical
emboli represent about 2% of arterial embolizations.?
Depending on the site of embolization, paradoxical em-
bolism can cause a wide range of symptoms. Typically as-
sociated symptoms are brain stroke, migraines with aura,
transient ischaemic attacks, headaches?®, acute ischemia
of limbs and less often acute myocardial infarction or
splanchnic ischemia.™

Paradoxical embolism happens due to an increase in
pressure in the pulmonary arteries, when right to left
shunt through PFO appears. That happens usually due
to a Valsalva manoeuvre. One of the other mechanisms
of increased pressure in the pulmonary artery is succes-
sive embolization that subsequently increases vascular
resistance.” It can be therefore suggested, that in a case
of positive neurological presentation with an unclear
source of embolism, it may be appropriate to consider
the possibility of a simultaneously occurring submassive
pulmonary embolism. By that, we can avoid the later con-
sequences such as chronic thromboembolic pulmonary
hypertension. Especially in young patients with an un-
known origin of systemic embolization it is important to
search for PFO and embolism source.

PFO closure is a highly debated issue already for many
years. Earliest randomised trials of PFO closure did not
demonstrate the superiority of closure compared with
medical therapy for the prevention of recurrent stroke
but further randomised trials with improved methodics
did.2 Main indications for percutaneous PFO closure are
cryptogenic stroke, paradoxical systemic embolisation,
platypnoea—orthodeoxia syndrome and decompression
iliness. Nowadays the percutaneous closure is preferred.
With regards to cardiac surgery, there is general agree-
ment that intraoperative PFO closure should be per-
formed when development of a significant right-to-left
shunt is highly likely.?'2

In the therapy of simultaneous embolism, there are
two main treatment options: thrombolysis or surgical
therapy. It is important to realize that we need to man-
age both conditions according to their severity. With
regards to the PE, in cases of haemodynamic instability,
thrombolysis is the first-line treatment due to its avail-

ability and quick reperfusion time. If this kind of therapy
shows no improvement or it is contraindicated,' a surgi-
cal therapy or use of extracorporeal membranous oxy-
genation (ECMO) is indicated. In cases of a submassive PE
with signs of RV dysfunction, we can consider a surgical
approach as well. This way of therapy might be chosen
because of higher success rates and also to prevent onset
of pulmonary thromboembolic hypertension.™ In gener-
al, however, the use of the surgical approach is limited by
its availability."” There is an ongoing discussion about the
optimal treatment method in cases when the thrombo-
emboli are trapped in the heart cavities. According to the
experience of our centre, in such cases surgical therapy
would be the method of choice as further embolization
with possible fatal consequences is prevented."

Paradoxical embolism is treated with medication or
surgery, or both, depending on the emboli location and
hospital arrival time.' In the past, caval filters were used
to help prevent further embolization due to DVT. Nowa-
days, the indication for caval filters would be cases where
there is an absolute contraindication to anticoagulation
therapy and in patients of verified recurrence of PE while
on effective anticoagulation therapy. In cases of known
DVT where anticoagulation therapy is possible, there is
currently no indication for caval filters.!

As mentioned above, the therapy of each modality
depends on various factors. As far as there are no strict
guidelines in therapy of these patients,” we need to con-
sider each case and modality individually, to choose the
best management strategy. We should evaluate the situ-
ation and adapt the therapy according to a more critical
modality.

Our patient had a traumatic hematoma on his left low-
er limb. That was one of the reasons why we chose surgi-
cal therapy. After embolectomy from the pulmonary ar-
teries, there was a postoperative worsening of ischemia
of the right upper extremity. Due to the hematoma and
previous surgery we could not perform thrombolysis and
it was an indication for a surgical approach. The standard
procedure in this area is through brachial artery. Surgical
embolectomy in our case was followed by a cerebrovas-
cular event. We can’t rule out, that this was caused dur-
ing the procedure, so different approach to ebolectomy
could be an advantage. During the rest of hospitalization
in our department, the patient’s condition improved,
which allowed us to transfer him to a local hospital. The
patient died 20th POD from bilateral pneumonia of un-
known etiology.

Conclusion

Combined pulmonary and systematic embolism is a rare
condition. As can be seen from this case report, signs of
PE can be masked by other more pronounced ones and
this can then complicate the diagnostic process and delay
the start of the correct treatment. If there is no clear sour-
ce of systemic embolism, possibility of paradoxical embo-
lism should be considered.

The therapy of a patient with synchronous paradoxical
and PE embolism depends on various factors that need
to be considered. Although thrombolysis may in many
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cases appear to be the optimal first-line therapy, surgical
therapy stands an important role in the decision-making
process with its advantages. Because of the high possibil-
ity of increased right atrial pressure after the embolism
therapy, closure of PFO in surgical therapy is important.
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Hypereozinofilni syndrom (HES) je vzacné onemocnéni charakterizované perzistujici hypereozinofilii (HE) (>
1,5 x 10%1), infiltraci a poskozenim organ(, jehoz hlavni pfi¢ina neni sekundarni (reaktivni) HE. Je soucasti
heterogenni skupiny hypereozinofilnich onemocnéni (hypereosinophilic disorders, HD). Kardiovaskularni
postizeni se vyskytuje u 40-50 % pacientt s HES a je spojeno s vyznamnou morbiditou a mortalitou. Mezi
projevy onemocnéni patfi srdecni selhani, intrakardialni trombdzy, myokarditidy, arytmie a chlopenni vady.
Prvni projev mGze byt fatalni kardiogenni Sok. V kazuistice popisujeme pripad pacienta, ktery se prezento-
val vyznamnou mitralni regurgitaci. AZ po chirurgickém feseni, implantaci trvalého kardiostimulatoru pro
Uplnou atrioventrikularni (AV) blokadu byl diagnostikovan idiopaticky HES, ktery byl Ié¢en kortikoterapii.
V dal$im prabéhu doslo k rozvoji dilata¢ni kardiomyopatie s nutnosti resynchronizacni terapie.
Pti prikazu HE v periferni krvi jak u asymptomatickych pacientd, tak u pacientd v pribéhu lé¢by nebo po
|é¢bé organovych komplikaci je veasna diferencidlni diagnostika a cilend lécba nezbytna.

© 2022, CKS.

ABSTRACT

Hypereosinophilic syndrome (HES) is a rare disorder defined by a marked and persistent hypereosinophilia
(HE) (>1,5 x 10%1), evidence of eosinophil-mediated organ damage, that is not the result of secondary (re-
active) HE. HES is a part of a heterogeneous group of hypereosinophilic disorders. Cardiovascular involve-
ment is present in 40-50% of patients with HES and is a major source of morbidity and mortality. Among its
manifestations there are heart failure, intracardiac thrombosis, myocarditis, arrhythmias, and valve diseases.
Fatal cardiogenic shock may be the first manifestation of the disease. We present a case report of a patient
who presented with severe mitral regurgitation. It was after mitral valve valvuloplasty, permanent pace-
maker implantation for complete atrioventricular block, that idiopathic HES was diagnosed and treated with
corticosteroids. Furthermore, dilated cardiomyopathy developed, and an upgrade to cardiac resynchronisa-
tion therapy was performed.

Timely differential diagnosis and targeted treatment are of the utmost importance whenever HE is detected
in both asymptomatic patients and those undergoing or after treatment of organ complications.
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Uvod

Hypereozionofilie (HE) pfedstavuje pro organismus vyso-
ké riziko zdvazného organového poskozeni na podkla-
dé infiltrace tkani eozinofily a jimi spousténych procesu
vedoucich ke strukturadlnim a funkénim zménam organt
¢i jejich casti.?

HE muze byt primarni (klonalni), sekundarni (reaktiv-
ni) nebo idiopaticka. Klinicky je HE bud  asymptomaticka,
nebo se projevuje od minimalnich symptomU az po za-
vazné postizeni rliznych organovych systémd s moznymi
fatalnimi nasledky. Nejcastéji postihuje kardiovaskularni,
respiracni a gastrointestinalni systémy, kdzi a periferni
nervovou soustavu.'

Mezi rizikové faktory rozvoje kardidlniho postizeni
u HES patfi muzské pohlavi, splenomegalie, trombocyto-
penie, zvysena koncentrace vitaminu B, v séru, dysplas-
tické eozinofily a pfitomnost vétsiho mnozstvi atypickych
blastl. Podle novych poznatkl jsou tyto faktory nejcastéj-
$i u myeloproliferace FIP1L1-PDGFRA 3*

Patogeneze kardidlniho postizeni

Kardialni postizeni probiha zpravidla ve tfech stadiich. Ze
studii vyplyva, Ze se akutni nekrotické stadium projevuje
pfi kratkém trvani onemocnéni (v primeéru 5,5 tydne), za-
timco tromboticka faze nastava, kdyz je prlimérna doba
trvdni deset mésicd. Pozdni fibrotickd faze je popséna
zhruba po 24,5 mésice trvani onemocnéni.?

Nekroéza: Eozinofilni infiltrace myokardu a nasledna
nekréza zplsobena uvolnénymi kationickymi proteiny
pfi degranulaci eozinofilu. V této fazi je pacient vétsinou
asymptomaticky, bez detekovatelné patologie na echo-
kardiografii a EKG.

Tromboéza: Postihuje obé komory, vytokové trakty
a subvalvuldrni oblasti. Pricinou trombdzy je poskozeni
vaskularniho systému komorové stény. Naruseni endotelia
odkryje von Willebranduv faktor, kolagen a tkarnovy fak-
tor, které v pfitomnosti trombocytt a aktivovaného fak-
toru VII vyvolavaji kaskadu vedouci k tvorbé fibrinovych
trombu. Eozinofily navic obsahuji tkanovy faktor a mohou
také stimulovat jeho exprimovani endotelem.> Takto po-

tencovana fibrinogeneze u HES vede k celkovému hyper-
koagula¢nimu stavu s tromboembolickymi komplikacemi.

Fibréza: Posledni faze vyvoje trombu, kterd vede ke
zjizveni endokardu.?

Klinické projevy kardiovaskuldrniho postizeni u HE
zaviseji na lokalizaci a rozsahu postizeni v jakémkoli
z vyse uvedenych stadii. Ve fazi nekrézy se maze rozvi-
nout potenciadlné fatalni akutni eozinofilni myokarditida.
K prvni manifestaci mUze dojit az v posledni patogenetic-
ké fazi vedouci k restriktivni nebo dilata¢ni kardiomyopa-
tii a/nebo k poskozeni zavésného aparatu atrioventriku-
larnich chlopni.?

Diagnostické a terapeutické postupy

Fyzikalni vysetfeni, EKG, echokardiografie a rentgenovy
snimek hrudniku jsou zakladni vySetfeni, ktera by mél ab-
solvovat kazdy pacient s HE. V pfipadé normalniho ndlezu
je doporu¢eno opakovat echokardiografii kazdych Sest
mésicl k posouzeni tloustky komorovych stén, systolic-
ké a diastolické funkce, struktury a funkce chlopni a pfi-
tomnosti intrakardidlnich tromb0. Magnetickd rezonan-
ce prokazuje vétsi senzitivitu z hlediska detekce ¢asnych
stadii postizeni srdce se zanétem myokardu.® Endomyo-
kardialni biopsie mlze byt provedena pfi neprikaznych
vysledcich neinvazivnich vysetreni.>’

Je nezbytné nutné paralelné vysetfit pacienta pro sekun-
darni HE (tabulka 1) v¢etné molekuldrniho screeningu na
pfitomnost mutace FIP1LT-PDGFRA. Pfi prikazu této mu-
tace je lékem prvni volby inhibitor tyrosinkindzovych re-
ceptord imatinib. Kombinace s kortikosteroidy je doporu-
Cena v pripadé srde¢niho selhdvani nebo elevace hodnoty
troponinu.®ldiopaticky HES je diagnostikovan per exclusio-
nem. K potlaceni hodnoty eozinofill slouzi kortikosteroidy
jako monoterapie u idiopatického HES nebo v kombinaci
s kauzalni terapii u sekunddrnich HE.® V pfipadé asympto-
matické HE bez prukazu sekundarni etiologie jde podle
klasifikace Mezinarodni pracovni skupiny pro eozinofilni
onemocnéni (International Cooperative Working Group
on Eosinophilic Disorders, ICOG-EO) o HE nejasného vyzna-
mu (tabulka 1). Pacienti v této skupiné maji dobrou pro-
gndézu a méli by byt pouze sledovéni.'

Tabulka 1 - Souhrn definici a diagnostickych kritérii HE podle Mezinarodni pracovni skupiny pro eozinofilni onemocnéni (International

Cooperative Working Group on Eosinophilic Disorders, ICOG-EO)

- Eozinofily > 1,5 x 10%I v periferni krvi dvakrat po del3i dobu nez jeden mésic a/nebo
- tkanova eozinofilie (> 20 % vsech jadernych bunék v kostni dreni, a/nebo rozsahla infiltrace
bioptického nebo nekroptického vzorku a/nebo vyznamné uklédani proteind z eozinofilnich granul)

Hypereozinofilie (HE)

- Hematopoetické malignity

- Ostatni malignity

- Alergické, reaktivni (napf. pfi infekci) a dalSich imunopatologickych stavech
- Ostatni vzacné stavy s HE

Sekundarni (reaktivni) HE

- SpInéna kritéria HE v periferni krvi a
- orgdnové poskozeni priraditelné ke tkarové HE a

Hypereozinofilni syndrom (HES)

- SpInéna kritéria HE v periferni krvi a

12 G PRI wdi - absence klinickych symptomu a/nebo dikazu organové dysfunkce

Overlap HE syndromy Kritéria pro HES + ANCA negativni EGPA (eozinofilni granulomatdza s polyangiitidou)

HE s postizenim jednoho organu




544

Hypereozinofilni syndrom

Podle manifestace kardidlniho postiZeni je indikovéna
obvykla terapie srde¢niho selhdni, antikoagulac¢ni terapie,
implantace kardiostimuldtoru u vyznamnych prevodnich
poruch, operacni feseni vyznamnych chlopennich vad
a v posledni fadé transplantace srdce v pripadé zavazné
restriktivni kardiomyopatie pfi endomyokardialni fibréze
s refrakternim srde¢nim selhdnim.3&#

Kazuistika

Muz, 68 let, bez anamnézy kardiovaskuldrnich one-
mocnéni byl vySetfen ambulantnim kardiologem pro
progredujici dusnost. Echokardiograficky byla zjisténa
vyznamnd mitrdlni regurgitace pfi prolapsu zadniho
cipu na podkladé parcialni ruptury zavésného aparatu
(obr. 1), ostatni parametry byly bez vyznamné pato-
logie. Pacient byl referovan do kardiocentra ke kate-
trizaci.

Obr. 1 - Jicnova echokardiografie: prolaps segmentu P2 zadniho
Cipu mitralni chlopné

Vstupné byl kardiopulmonalné kompenzovany, na
EKG mél sinusovy rytmus bez lozZiskovych zmén, labora-
torné byly troponin | a NT-proBNP v mezich normy. Jic-
novd echokardiografie prokdzala rupturu zavésného
apardtu pro segment P2 zadniho cipu. Anulus a pfedni
cip nevykazovaly strukturdlni abnormality, ostatni chlop-
né byly bez vyznamné vady, stény mély normdalni tloust-
ku, dutiny nevykazovaly patologicky obsah, obé komory
mély normalni systolickou funkci. Byla provedena selek-
tivni koronarografie bez prlkazu vyznamné |éze vénci-
tych tepen.

U pacienta byla indikovdna ¢asna plastika mitralni
chlopné. Byla provedena resekce segmentu P2 a implan-
tovan ring. Operace a naslednd hospitalizace probéhly
bez komplikaci a pacient byl propustén do ambulantni
péce sedmy den po operaci.

Osm mésict po propusténi byl na jiném pracovisti pa-
cientovi implantovan kardiostimuldtor pro uUplnou AV
blokadu.

Pro zhorsujici se dusnost a perzistujici slabost byl
pacient odeslan na nase pracovisté k dovysetfeni. Kar-
diostimulacni systém byl v porddku, echokardiogra-
ficky (v€etné vysetfeni jicnovou sondou) byla zjisténa
mirna hypertrofie stén levé komory s hrani¢ni systo-

locyty

lickou funkci, ptiznivy vysledek po plastice mitralni
chlopné, ostatni chlopné byly bez vyznamné vady,
nebyly pfitomny znamky plicni hypertenze ¢i infekd-
ni endokarditidy. V krevnim obraze byla pfitomna
leukocytéza 12,8 x 10%I s vyraznou eozinofilii 5,5 x
10%I. Z pfedchozich vysetfeni krevniho obrazu na réz-
nych pracovistich je patrna intermitentni HE. Po vy-
louceni infekce nasledovalo hematologické vysetieni.
Molekuldrni screening neprokazal pfitomnost mutace
FIP1L1-PDGFRA (marker chronické eozinofilni leuke-
mie) ani dalSich markerd myeloproliferace (mutace
V617F v genu pro Janusovu kindzu 2, mutace W515L
a W515K v genu MPL nebo v exonu 9 genu pro kalre-
tikulin). Histologicky ndlez v kostni dfeni nemél cha-
rakter myeloproliferativniho syndromu, pfitomny byly
Cetné zralé eozinofilni granulocyty (obr. 2).

Stav jsme uzavreli jako idiopaticky HES a zahdji-
li kortikoterapii (Prednison 60 mg denné) a pacien-
ta propustili do ambulantni péce. Pfi pravidelnych
kontrolach byl zietelny zlepsujici se klinicky stav
pacienta a pokles zastoupeni eozinofilG v periferni
krvi. Davka Prednisonu byla postupné snizena na
udrzovacich 5 mg denné.

K dalsi hospitalizaci doslo o dva roky pozdéji pro sr-
de¢ni selhdni. Na EKG byla sinémi spousténa stimulace
komor, pfi inhibici byla pfitomna AV blokada Ill. stupné
se Sirokymi komplexy QRS (160 ms). Echokardiograficky
byla nové zjisténa dilatace a tézka dysfunkce levé komo-
ry s ejekéni frakci 25 % a znamkami inter- a intrakomo-
rové dyssynchronie. Nalez na mitrdini chlopni po pred-
chozi plastice byl pfiznivy, byla pfitomna jen rezidualni
nevyznamna regurgitace. Po kompenzaci akutniho stavu
byla provedena selektivni koronarografie, kterd vyloucila
koronarni etiologii dysfunkce levé komory. Magneticka
rezonance prokdzala dilataci levé komory a fibrotické
zmény myokardu zejména v oblasti stfedni ¢asti lateralni
stény (obr. 3). Nasledné byla u pacienta indikovana re-
sychronizacni terapie.

Rok po implantaci biventrikularniho kardioverteru-de-
fibrilatoru je pacient kardiopulmonalné stabilni bez epi-
zod dekompenzace srde¢niho selhdni. Na EKG je 100%
biventrikularni stimulace.
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myokardialni fibréze

Diskuse

Insuficience mitralni chlopné, porucha prevodniho systé-
mu a dysfunkce levé komory, pro které nas pacient byl
hospitalizovan v pribéhu dvou let, patfi mezi nejcastéj-
$i popisované manifestace pozdni faze kardiadlniho po-
stizeni u HES.>® Z predchorobi je patrné, Ze akutni faze
onemocnéni pravdépodobné nastala zhruba 12 mésict
pred prvni hospitalizaci, kdy pacient prodélal ,,téZkou vi-
réozu” s bolestmi na hrudi, kterd odeznéla a pro kterou
nenavstivil Iékare.

AV blokdada s velkou pravdépodobnosti nebyla kompli-
kaci kardiochirurgického vykonu, nebot nastala s velkym
odstupem od operace (osm mésicll). Pozdni pooperacni
Uplna AV blokada projevujici se po vice nez 30 dnech od
operace je velmi vzacna a byla dokumentovana jen u pa-
cientl se zachytem intermitentni AV blokady a zménami
morfologie komplext QRS a/nebo prodlouzeni intervalu
PR v ¢asném pooperacnim obdobi ve srovnani s predope-
ra¢nim EKG.>'° Tato kritéria nebyla splnéna.

Nase kazuistika zdlrazriuje zdvaznost onemocnéni
a uskali v jeho diagnostice a |é¢bé. Kromé etiologické
a klinické heterogenity HE je dalsi vyznamnou prekazkou
v diagnostice absence specifickych biomarkerd."? Byly
také dokumentovany pfipady eozinofilni infiltrace orga-
nU bez prikazu HE v periferni krvi.""

Ani vylouceni sekundarni etiologie HE neni jednodu-
chy proces, zvlast u polymorbidnich pacientd, kde HE
mUze byt povazovdna za sekundarni pfi nékteré ze sta-
vajicich diagnéz a mlze pripadné maskovat idiopaticky
HES (tabulka 1).

Zaveér

Hypereozinofilni syndrom je vzacné onemocnéni. Vzhle-
dem k heterogenni etiologii a Sirokému spektru projevu
v rlznych organovych systémech neni jasné definované
diagnostické ani [écebné schéma a casto je diagndza sta-
novena az po |é¢bé nasledkl onemocnéni. Z toho dudvo-

du je nedostatek studii. Vétsina studii je retrospektivni
a aktuadlni postupy vychdzeji z konsenzu odbornikd." Je
vsak nutné myslet na tuto diagnézu pfi eozinofilii v pe-
riferni krvi, tromboembolickych stavech, kardiomyopa-
tiich, insucienci atrioventrikularnich chlopni a poruse
AV pievodu. Casna lé¢ba akutnich projevii onemocnéni,
diferencidlni diagnostika HE s multioborovou spolupra-
ci a kauzalni lé¢ba pripadnych sekundarnich pficin a za-
hdjeni kortikoterapie muize vyrazné ovlivnit morbiditu
a mortalitu pacientl. Kortikoterapie hraje velkou roli
jako primarni lécba u idiopatického HES a roli podptrnou
u sekunddrnich forem.>®7

Odbornici se snazi stanovit praktickou klasifikaci, l1épe
definovat razné fenotypy a endotypy eozinofilnich one-
mocnéni pomoci novych poznatkl v molekularni biologii
a vyvinout cilené a efektivni terapeutické postupy.?
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Mitralni chloperi se dvéma Ustimi (double orifice mitral valve, DOMV) je vzacna vrozena srde¢ni vada, obvyk-
le spojend s jinymi vrozenymi malformacemi. Izolovand DOMV byla popsana jen velmi vzacné.
Prezentujeme pfipad 58letého muze bez predchozi historie kardiovaskularniho onemocnéni, ktery podstou-
pil mitraIni anuloplastiku pro vyznamnou mitrélni regurgitaci a u kterého byla DOMV diagnostikovana per-
operacné.

© 2022, CKS.

ABSTRACT

Double orifice mitral valve (DOMV) is a rare congenital cardiac anomaly, generally associated with other
congenital malformations. Isolated DOMV has been reported rarely.

We present a case of a 58-year-old man without history of cardiovascular disease who underwent mitral
annuloplasty due to severe mitral valve regurgitation and in whom DOMV was diagnosed perioperatively.

Uvod

Double orifice mitral valve (DOMV) je vzacna vrozena
anomalie charakterizovana mitralni chlopni se dvéma us-
timi, kterd jsou anatomicky oddélena pridatnym mustkem
z fibrézni tkané.!

Nejcastéji byva spojena s atrioventrikularnim septalnim
defektem, mUze se ale vyskytovat spole¢né i s jinymi vro-
zenymi vadami srdce, jako je koarktace aorty, Fallotova
tetralogie, defekt septa sini (ASD), defekt septa komor
(VSD), Ebsteinova anomalie a jiné, ¢i s nékterymi gene-
ticky podminénymi syndromy. Izolovand DOMV je velmi
vzacna.

DOMV byla poprvé popsana Greenfieldem? v roce 1876
a od té doby byva v literatufe zmiriovana jen ojedinéle.

Popis pFipadu

Jednalo se o pfipad 58letého muze bez pfedchozi anamné-
zy kardiovaskularniho onemocnéni, ktery pocitil nahle (pri

jizdé na motorce) tlak na hrudi, dusnost a slabost. Pfi prv-
nim vysetfeni bylo vysloveno podezfeni na respiracni in-
fekci, nasledné byl pacient lIé¢en antibiotiky pro pneumo-
nii (za hospitalizace se prechodné vyskytla i hemoptyza).
Po preléceni dusnost neustdvala, proto byl pacient refero-
van k vysetfeni kardiologem. Pfi transtorakalnim echokar-
diografickém vysetreni srdce (TTE) byla popsana normalni
systolicka funkce levé srde¢ni komory a masivni mitralni
regurgitace (obr. 1), soucasné byla pfitomna i stfedné
vyznamna az vyznamna trikuspidalni regurgitace. Tyto
nalezy nasledné potvrdilo i transezofagedlni echokardi-
ografické vy3etfeni (TEE): masivni mitrdIni regurgitace
(vena contracta 12 mm; obr. 2) s podezienim na rupturu
zavésného aparatu, dilatace mitralniho anulu, prolaps an-
terolateralni komisury, prolaps segmentd A1 a P1, stfedné
vyznamna trikuspidalni regurgitace. Typicky nédlez na 3D
TEE nebyl komentovan (obr. 3). Koronarografické vysetre-
ni neprokazalo stenézy na korondrnich tepnéach. Pacient
byl indikovan k plastice mitralni a trikuspiddlni chlopné.
Peropera¢nim nalezem byla vrozena malformace mit-
ralni chlopné se sristem predniho a zadniho cipu v ob-
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Obr. 1 - Pfedoperacni transtorakalni echokardiografie (TTE), para-
sternalni projekce na dlouhou osu (PLAX): vyznamna mitralni re-
gurgitace v barevném dopplerovském zobrazeni
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Obr. 2 - Pfedoperacni transezofagealni echokardiografie (TEE), pro-
jekce na dlouhou osu levé komory: zobrazeni regurgitacniho jetu
na mitralni chlopni a méfeni vena contracta
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Obr. 3 - Pfedoperacni 3D TEE vysetieni mitralni chlopné (3D Zoom),
pohled z levé siné (,chirurgicky pohled”): mistek u anterolateralni
komisury (oznaceno Sipkou)

lasti scalopl A1 a P1 (v operacnim protokolu oznaceno
jako ,vrozeny Alfieri”) a ruptura slasinek vedoucich k A2
a P2. Mustek zUstal operatérem zachovan, byla provede-
na plastika mitrdIni chlopné anuloplastickym ringem Car-
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Obr. 4 - Perioperacni TEE ¢tyfdutinova projekce: anuloplasticky prs-
tenec mitralni a trikuspidalni chlopné (oznaceno Sipkou)
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Obr. 5 - Perioperacni TEE ¢tyfdutinova projekce: stopova rezidualni
regurgitace po plastice mitralni chlopné

pentier-Edwards Physio 32 (Edwards Lifesciences Corp.,
Irvine, USA) a tfemi goretexovymi slasinkami do mastku
mezi A1 a P1ak A2 a k P2, plastika trikuspiddlni chlopné
anuloplastickym ringem Edwards MC3 34 (Edwards Lifes-
ciences Corp. Irvine, USA). Peroperacni TEE potvrdilo op-
timalni vysledek operace se stopovou rezidudIni mitraini
regurgitaci (obr. 4 a 5).

Pooperacni pribéh byl u pacienta bez pozoruhodnosti.

Na zakladé peropera¢niho ndlezu bylo revidovano
predoperacni echokardiografické vysetreni (z referujiciho
pracovisté). Pri detailni analyze TEE byla stanovena dia-
gndza double orifice mitral valve s prolapsem A2 a P2,
billowingem A3, A1 a P1. Na pavodnim TEE nebyl tedy
spravné rozpozndn mulstek mezi A1 a P1 a mitralni regur-
gitace dvéma jety (v obou ustich).

Diskuse

Double orifice mitral valve (DOMV) je anatomicky kom-
plexni porucha, postihujici nejen mitrdini chlopen, ale
i subvalvularni aparat a papildrni svaly. Tato velmi vzacna
malformace je charakterizovdna pfitomnosti dvou mitral-
nich usti, z nichz kazdé ma nezdvislé slasinky z abnormal-
ni fuze endokardovych polstarkd a abnormalniho vyvoje
mitralni chlopné z primarniho zdhybu a primitivni levé
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komory béhem procesu delaminace. Morfogeneticky me-
chanismus je vysvétlen abnormalnim sjednocenim mezi
dorzalnim endokardovym a levym laterdInim endokardo-
vym polstarkem do jedné struktury béhem rané vyvojové
faze.?

Klinicky se DOMV manifestuje vétsinou v détském véku
a klinicky prabéh zavisi na hemodynamické vyznamnosti
vady a souvisejicich srde¢nich abnormalitach. Diagnéza
v dospélém véku je extrémné vzacnd.* Incidence DOMV se
uvadi pfiblizné v 0,05 % pfipadd. Mezi vrozenymi srdec-
nimi vadami predstavuje 1 % vSech pfipadu.

DOMV se dle Trowitzschovy klasifikace® déli na 3 typy:

A) Hole (or Eccentric) Type zahrnuje 85 % viech DOMV
a je charakterizovdn malym akcesornim ustim si-
tuovanym u jedné z komisur. V pfipadé lokalizace
u posteromedidlni komisury byva spojen s atrio-
ventrikularnim (AV) kandlem. Kazdé z usti ma svij
vlastni subvalvuldrni aparat. Diagnostika je obtizn4,
vizualizovat ho Ize ultrazvukovym vysetfenim typic-
ky v mid-leaflet urovni.

B) Complete Bridge Type je charakterizovan centralnim
mUstkem tkané tahnoucim se symetricky ¢i asymet-
ricky a zasahujicim od mitralniho anulu pres celou
hloubku cipl az k okrajam. Byva také pfirovnavan
k ,brylim”.

C) Incomplete Bridge Type, pro ktery je typické spojeni
pouze volnych okraju cipd; baze cipl a anulus zusta-
va nedotcen. Ma pouze jedno Usti, ale dva vytoky.

Néktefi autofi popisuji jesté ctvrty typ, ktery tvori du-
plicitni mitrdIni chlopern - tedy dva anuly, dvé chlopng,
kazda s vlastnimi cipy, komisurami, $lasinkami a papildr-
nimi svaly.®

DOMYV se muze vyskytovat jako izolovana vada nebo
soucasné s celou fadou vrozenych srdecnich abnormalit
(napr. koarktace aorty, defekt septa sini, defekt septa ko-
mor, Fallotova tetralogie, Ebsteinova anomalie, perzistu-
jici levostrannd horni duta Zila atd.) nebo u nékterych ge-
neticky podminénych syndrom (napf. Downuv syndrom,
Kabuki syndrom, De Langeové syndrom atd.).

Mimo kongenitdlnich dnes mizeme mluvit i o ,ziska-
nych” DOMV. Jedna z moznych pficin je tézka degene-
race mitralni chlopné, kdy kalcifikace vyskytujici se domi-
nantné na protilehlych ¢astech cipd zpUsobi jejich fuzi.
Pak je obraz podobny DOMYV, ale s tim rozdilem, Ze slasin-
ky zasahuji do obou papilarnich svald. DOMV muze také
imitovat reseni mitralni regurgitace plastikou dle Alfieri-
ho nebo MitraClipem.

U naseho pacienta se jednalo o typ B dle Trowitzschovy
klasifikace, akcesorni Usti bylo situovano u anterolateral-
ni komisury. U tohoto pacienta nebyla pfitomna jina vro-
zend srdecni vada ani néktery z geneticky podminénych
syndromu.

V dfivéjsi dobé byli echokardiografisté schopni popsat
tuto vadu jiz pfi transtorakalnich 2D vysetfenich. Z 2D

vySetfeni vychazi také jiz vySe zminéna Trowitzschova
klasifikace. Dominantni bylo pfi této metodé zobrazeni
v kratké ose z parasternalni projekce a projekce subxifoi-
dealni, apikdlni projekce slouzila pak spise k posouzeni
zavésného aparatu chlopné. V soucasné dobé je diagnos-
tika doménou transezofagedlni a 3D echokardiografie.

Lécba DOMV zavisi primarné na tom, zda je pacient
symptomaticky ¢i nikoli, coz koreluje se stupném dys-
funkce mitrdlni chlopné. U asymptomatickych pacientu
jsou doporuceny pravidelné echokardiografické kontroly,
neexistuji vSak zadna aktualni doporuceni tykajici se fre-
kvence téchto kontrol. Dalsi postup u symptomatickych
pacientd zahrnuje celou 3kdlu ukond od Upravy medikace
k chirurgickému feseni mitralni vady plastikou ¢i nahra-
dou chlopné.”®

Zaver

DOMV je vrozend srdecni vada, se kterou se v rutinni pra-
xi setkdvdme raritné. V pripadé, Ze ji sprdvné diagnosti-
kujeme, méli bychom patrat i po dalSich vrozenych srdec¢-
nich vadach a geneticky podminénych syndromech, které
mohou byt s DOMV spojeny.
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Kontext: Takotsubo syndrom (TTS) je formou kardiomyopatie navozené akutnim stresem s dysfunkci levé ko-
mory ve vétsiné pripadl bez obstruk¢ni ischemické choroby srdecni, i kdyz ta mlze byt pfitomna v 10-29 %
pfipadd. Spoustécem pro rozvoj takotsubo syndromu muze byt i malo invazivni vykon spojeny s fyzickym
nebo emociondlnim stresem.
Popis pfipadu: Popisujeme pfipad 87leté zeny s vysokou, jiz diive pfitomnou zatézi stresem, u niz doslo
k rozvoji takotsubo syndromu s neobvyklymi symptomy po nekomplikované implantaci trvalého kardiosti-
mulatoru.
Zavéry: Tento pripad ukazuje, Ze TTS je nutno zvazovat jako potencialni komplikaci po implantaci kardiosti-
muldtoru, zvlasté u postmenopauzalnich Zen. Je tfeba vytvorit multicentrické registry a provést dalsi studie,
abychom zjistili, jak a u které kategorie pacientd mohou i mélo invazivni vykony vést ke vzniku TTS.

© 2022, CKS.

ABSTRACT

Background: Takotsubo syndrome is a form of acute stress-induced cardiomyopathy showing left ventricu-
lar dysfunction without, in most cases, obstructive coronary artery disease, although these can be present
in 10-29% of cases. Even a low invasive procedure, representing a physical and emotional stress, could be
associated with the onset of Takotsubo syndrome.

Case presentation: We report the case of an 87-year-old woman with high pre-existing stress load who de-
veloped Takotsubo syndrome with uncommon symptoms after an uncomplicated placement of a permanent
pacemaker.

Conclusions: This case remarks that TTS should be considered as a potential complication after pacemaker
implantation, especially in post-menopausal women. Multicentre registers and more studies are needed to
better understand how and in which category of patients also low invasive procedures could be associated
with TTS.

Introduction

findings of acute obstructive coronary artery disease at
angiography, although these can be present in 10-29%

Takotsubo syndrome (TTS) is a non-ischemic acute cardio-
myopathy consisting of release of myocardial enzymes,
left ventricular disfunction (typical transient regional left
ventricular contraction abnormalities with acute heart
failure), and new onset electrocardiography abnormali-
ties. This condition mimics an acute myocardial infarction
(AMI) because of the symptoms and the new onset of ST
segment elevation and/or negative T waves, but without

of cases."" The diagnosis is made with invasive coronary
angiography and ventriculography, together with tran-
sthoracic echocardiography which can show different
patterns: typical “apical ballooning” of the left ventricle
(LV), characterized by apical akinesis and hyperkinesis of
the basal segments, or atypical patterns, including the mi-
dventricular, basal, and focal wall motion patterns, all of
these with reduced ejection fraction.? The exact mechani-

Address: Sergio Crosca, MD, Unita Complessa di Medicina Interna, Ospedale di Lipari, Via Sant’Anna n. 1, 98055, Messina, Italy, e-mail: crosca.sergio@gmail.com

DOI: 10.33678/cor.2022.001

Please cite this article as: Demurtas E, Restelli D, Pistelli L, et al. Atypical presentation of Takotsubo syndrome early after pacemaker implantation. Cor Vasa 2022;64:549-553.



550

Atypical presentation of Takotsubo syndrome after PM implantation

sm of TTS is unknown, but it is hypothesized that a sudden
massive surge of circulatory catecholamines (adrenaline,
noradrenaline) from a physical or emotional stress may
play a central role.>821-25

TTS is responsible for 2% of all acute coronary syn-
drome cases presenting to hospitals and most of the pa-
tients are women in post-menopausal age.?*?’ It is gener-
ally a self-limiting disease, spontaneously resolving in days
or weeks. However, potentially life-threatening complica-
tions are cardiogenic shock, arrhythmias, acute pulmonary
edema, and stroke.'?2631 In-hospital mortality is about 2%
and long-term prognosis is mostly favorable with com-
plete resolution.?6:32-3

However, recent studies have challenged the notion
that TTS portends a benign outcome, stating that long-
term mortality is higher compared with mortality in the
general population, and outcomes resemble those of pa-
tients with acute coronary syndrome and ST-segment el-
evation myocardial infarction.*®

Case report

An 87-year-old woman presented with asthenia and
orthopnea. An ECG performed by private cardiologist sho-
wed advanced atrio-ventricular block with right branch
block. She was referred to our Emergency Department to
perform a pacemaker (PM) implantation.

In her history there were hypertension, chronic kid-
ney disease (IV stage), psoriatic and rheumatoid arthritis,
chronic atrophic gastropathy. She had also family history
of primary dilated cardiomyopathy. At home, she was tak-
ing the following drugs: olmesartan/hydrochlorothiazide,
methylprednisolone (recently suspended), pantoprazole,
epoetin alfa and cholecalciferol.3-#

We performed an echocardiogram that showed normal
kinesis and function of LV (EF 60%), left atrium dilation
(21 cm?), moderate mitral and mild tricuspid regurgitation
(Fig. 1A). The patient was then administered with infusion
of isoprenaline. The following day, a permanent dual-
chamber pacemaker was implanted (Boston Scientific Ac-
colade): during the procedure she received lidocaine SC
as local anesthetic; the procedure was completed without
any complications.

Three days after the implantation, the patient com-
plained of severe asthenia and fever. Because of the in-
crease of white blood cells and C-reactive protein, we
also performed blood cultures, without pathological
findings. We started antibiotic therapy (amoxicillin/cla-
vulanic acid) and, suspecting a reactivation of rheuma-
toid arthritis, a steroid therapy with methylprednisolone.
Her ECG showed sinus rhythm at 75 bpm with ventricu-
lar pacing (Fig. 2), associated with an echocardiographic
pattern of akinesia of apical and medium segments of LV
wall, preserved kinetics of basal segments and EF reduc-
tion (35%) (Fig. 1B). Pacemaker interrogation showed

£

Fig. 1 - (A) Echocardiogram performed on the admission day, with normal LV function (EF 60%). (B) Echo-

cardiogram performed after the onset of symptoms, with “apical ballooning” pattern and impaired LV
function (EF 35%). (C) Angiography in which we found normal coronary flow. We can see the two PM'’s ca-
theters. (D) Echocardiogram performed one week after discharge, with apical akinesia, partial recovery of

medium segments motility, EF 40%.
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Fig. 2 - ECG performed during the onset of symptoms; sinus rhythm, HR 75 bpm, ventricular pacing.

normal function of the device. Therefore she underwent
coronary angiography which documented absence of
coronary obstructive lesions and normal coronary flow
(Fig. 1C). The final diagnosis was takotsubo syndrome.
A CT scan of the chest showed diffused pleural effusion,
so we have enhanced diuretic therapy. During the fol-
lowing days, we documented a progressive reduction of
symptoms without improvement of the EF. The patient
was discharged at home 3 days after coronary angiog-
raphy without symptoms and in good clinical condi-
tion. We modified home therapy stopping olmesartan/
hyrochlorothiazide and introducing enalapril 5 mg SID,
bisoprolol 1.25 mg SID, furosemide 25 mg SID, spirono-
lactone 50 mg SID, methylprednisolone 8 mg SID (to be
reevaluated). One week later, an echocardiogram was
performed: we revealed apical akinesia, partial recovery
of medium segments motility and slight increase of EF
(40%) (Fig. 1D).

Discussion

As mentioned before, the excess of catecholamines, re-
leased directly by nerves that stimulate cardiac muscle
cells, could have a toxic effect and lead to decreased car-
diac muscular function.?*3 Further, this adrenaline surge
may lead to a spasm of the coronary arteries, thus preven-
ting these arteries from delivering adequate blood flow
and oxygen to the heart muscle.? This effect is mediated
by both alfa 1 and alfa 2 adrenergic receptors. Together,
these events can lead to acute heart failure and decrease
the LV ejection fraction. This is the most accepted theory
on the substrate of TTS. So, a strong emotional or physical
stress could be the initial event of this condition. Further-
more, about 90% of patients with Takotsubo syndrome
are women, especially in the postmenopausal period, du-
ring which there is the highest risk.26

Scientific community is continuing to investigate on
the pathophysiological mechanisms. Authors explain that
young women have lower adrenaline and noradrenaline

plasmatic concentration compared to men, but its in-
crease with age is higher. Also, lower levels of estrogens
after the menopause are linked to higher sympathetic
activity.®4°

A pacemaker implantation procedure exposes the pa-
tient to an emotional and physical stress that, in typi-
cal patients, could determine a TTS.3%>3 We reported the
case of an old woman, in line with patient’s features
described in literature.”*% In addition, the patient be-
fore implantation was treated with isoprenaline, which
is an exogenous catecholaminergic stimulation and was
observed to be associated with TTS after PM-implanta-
tion.*s5” More, most of clinical conditions after the pro-
cedure could probably be explained by a reactivation
of rheumatoid arthritis, treated with steroid therapy
IV.%8 The peculiarity of this case, in fact, was the atypical
symptoms of TTS and the combination of different pre-
disposing factors: female sex in post-menopausal period,
anamnesis of chronic inflammatory disease, use of drugs
which increase stress and atrio-ventricular block itself.
What we observed remarks that in such a patient at risk
for TTS the implantation of a PM, even if it's a minimally
invasive procedure, needs to be carefully considered as
a possible cause of this syndrome in the peri-procedural
setting. Probably, in those patients a conscious sedation
could be useful to reduce the stress load. Also, it should
be considered to reduce exogenous stress drugs as much
as possible.

We think that a multicentre register and more studies
are needed to better understand how and in which cat-
egory of patients PM implantation or other low invasive
procedures could be associated with TTS.

Conclusions

This case remarks that TTS should be considered as a po-
tential complication after pacemaker implantation, espe-
cially in post-menopausal women with high pre-existing
stress load.



552

Atypical presentation of Takotsubo syndrome after PM implantation

Conflict of interest
None.

References

1.

2.

20.

21.

22.

Bossone E, Savarese G, Ferrara F, et al. Takotsubo
cardiomyopathy: overview. Heart Fail Clin 2013;9:249-266.
Y-Hassan S, Tornvall P. Epidemiology, pathogenesis, and
management of takotsubo syndrome. Clin Auton Res
2018;28:53-65.

Bitto R, Casale M, Morabito C, et al. Takotsubo
Cardiomyopathy: A Benign Condition or a Bad Omen?
Angiology 2018;69:100-102.

Stelmach Z, lonita OR, Budésinsky T, et al. Reverse Takotsubo
syndrome, a rare form of “Broken Heart” syndrome. Cor Vasa
2020;62:486-491.

Azouzi A, Omri M, Kraiem H, et al. latrogenic epinephrine-
-induced Takotsubo cardiomyopathy in beta-blocker
poisoning: case report. Cor Vasa 2019;61:e319-e322.

Casale M, Quattrocchi S, Bitto R, et al. Cardiac implantable
devices and takotsubo syndrome. A rare but potential
eventuality. Cor Vasa 2018;60:e500-e502.

Hulka J, Soukup J. Rupture of free wall of left ventricle

in a patient with takotsubo cardiomyopathy. Cor Vasa
2018;60:e503-e507.

Patané S, Marte F, Sturiale M, et al. Atrial flutter, ventricular
tachycardia and changing axis deviation associated with
scleroderma. Int J Cardiol 2011;153:e25-28.

Patané S, Marte F, Dattilo G, et al. Acute myocardial infarction
and left bundle branch block with changing axis deviation. Int
J Cardiol 2012;154:e47-e49.

Kadlec¢kova P, Roubicek T, Polasek R. Paraganglioma-induced
takotsubo cardiomyopathy. Cor Vasa 2020;62:89-93.

. Tulino V, Cacace C, Tulino D, et al. Clinical variants in

Ebstein’s anomaly. Int J Cardiol 2013;168:4969-4970.

Mutluer FO, Madonna R, Cevik C, et al. Biventricular
Takotsubo syndrome in a patient with coronary abnormality
and end-stage renal disease. Cor Vasa 2013;55:e277-e280.
Imbalzano E, Dattilo G, Scarpelli M, et al. Left coronary artery
fistula to right ventricle complicated heart failure in a patient
on hemodialysis. Intern Emerg Med 2013;8:765-766.
EremiaSova L, Marek J, Palec¢ek T, et al. Takotsubo
cardiomyopathy in a patient with essential thrombocythemia
treated with anagrelide: Case report. Cor Vasa 2018;60:e327-
e330.

Dattilo G, Lamari A, Messina F, et al. The chance finding

at multislice computed tomography coronary angiography

of an ectopic origin of the left circumflex coronary artery
from the right sinus of Valsalva. Int J Cardiol 2011;149:
e43-e46.

Dattilo G, Carerj S, Lamari A, et al. The chance finding at
multislice computed tomography coronary angiography of
myocardial bridging. Int J Cardiol 2012;154:e21-e23.

Patane S, Marte F, Dattilo G, et al. Changing axis deviation
during atrial fibrillation. Int J Cardiol 2012;154:e1-e3.
Pavlovi¢ J, Hlavacek K, Feuereisl R, et al. Role of a dynamic
LVOT obstruction in the pathogenesis of takotsubo syndrome.
Cor Vasa 2010,;52:695-699.

Winchester DE, Ragosta M, Taylor AM. Concurrence of
angiographic coronary artery disease in patients with apical
ballooning syndrome (tako-tsubo cardiomyopathy). Catheter
Cardiovasc Interv 2008;72:612-616.

Ghadri JR, Cammann VL, Napp LG, et al. Differences in the
clinical profile and outcomes of typical and atypical takotsubo
syndrome: data from the International Takotsubo Registry.
JAMA Cardiol 2016;1:335-340.

de Gregorio C, Dattilo G, Casale M, et al. Left Atrial
Morphology, Size and Function in Patients With
Transthyretin Cardiac Amyloidosis and Primary Hypertrophic
Cardiomyopathy — Comparative Strain Imaging Study. Circ J
2016;80:1830-1837.

Imbalzano E, Saitta A, Lamari A, et al. Echo-Doppler
evaluation of recent onset chronic venous insufficiency in

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

elderly patients: does the heart have a role? Recenti Prog Med
2013;104:569-573.

Zajicek P, Wiesner R, Prodélal P, et al. Takotsubo
cardiomyopathy as an option in the differential diagnosis in
transient left ventricular dysfunction. Cor Vasa 2007;49:318-
321.

Pelliccia F, Kaski JC, Crea F, et al. Pathophysiology of
Takotsubo Syndrome. Circulation 2017;135:2426-2441.
Tavazzi G, Zanierato M, Via G, et al. Are Neurogenic Stress
Cardiomyopathy and Takotsubo Different Syndromes

With Common Pathways? JACC: Heart Failure 2017;5:940-942.
Bybee KA, Kara T, Prasad A, et al. Systematic Review:
Transient Left Ventricular Apical Ballooning: A Syndrome
That Mimics ST-Segment Elevation Myocardial Infarction. Ann
Intern Med 2004;141:858-865.

Bybee KA, Prasad A. Stress-Related Cardiomyopathy
Syndromes. Circulation 2008;118:397-409.

Casale M, Correale M, Laterra G, et al. Effects of Sacubitril/
Valsartan in Patients with High Arrhythmic Risk and an ICD:
A Longitudinal Study. Clin Drug Investig 2021;41:169-176.

de Gregorio C, Laterra G, Vaccaro V, et al. Time-based clinical
and functional achievements in real-life HF patients on ARNI
treatment. Eur J Intern Med 2020;76:115-117.

Kaucak V, Mrozek J, Cerny P. A case report of transient left
ventricular apical ballooning. Cor Vasa 2007;49:378-382.
Negahban A, Machal J, Panovsky R, et al. Uncommon type of
tako-tsubo cardiomyopathy — Case report and current view.
Cor Vasa 2014,56:e403-e410.

Elesber AA, Prasad A, Lennon RJ, et al. Four-Year Recurrence
Rate and Prognosis of the Apical Ballooning Syndrome. J Am
Coll Cardiol 2007;50:448-452.

Madhavan M, Prasad A. Proposed Mayo Clinic criteria for
the diagnosis of Tako-Tsubo cardiomyopathy and long-term
prognosis. Herz 2010;35:240-243.

Prasad A. Apical ballooning syndrome: an important
differential diagnosis of acute myocardial infarction.
Circulation 2007;115:e56—-e59.

Akashi YJ, Nef HM, Lyon AR. Epidemiology and
pathophysiology of Takotsubo syndrome. Nat Rev Cardiol
2015;12:387-397.

Pelliccia F, Pasceri V, Patti G, et al. Long term prognosis and
outcome predictors in Takotsubo syndrome. JACC Heart Fail
2019;7:143-154.

Lozinsky S. Inappropriate left ventricular hypertrophy

as a tool for risk stratification in patients with essential
hypertension. Cor Vasa 2018;60:€139-e143.

Imbalzano E, Scarpelli M, Mandraffino G, et al. Combination
therapy with aliskiren versus ramipril or losartan added

to conventional therapy in patients with type 2 diabetes
mellitus, uncontrolled hypertension and microalbuminuria. J
Renin Angiotensin Aldosterone Syst 2015;16:956-964.
Imbalzano E, Vatrano M, Mandraffino G, et al. Arterial
stiffness as a predictor of recovery of left ventricular systolic
function after acute myocardial infarction treated with
primary percutaneous coronary intervention. Int J Cardiovasc
Imaging 2015;31:1545-1551.

Pitha J, Be¢var R, Alusik S. Are rheumatoid arthritis and
other autoimmune rheumatic diseases a risk factor for
atherosclerosis? Cor Vasa 2006;48:68-71.

Dattilo G, Imbalzano E, Casale M, et al. Psoriasis and
Cardiovascular Risk: Correlation Between Psoriasis and
Cardiovascular Functional Indices. Angiology 2018;69:31-37.
Dattilo G, Lamari A, Scarano M, et al. Coronary artery disease
and psoriasis. Minerva Cardioangiol 2014;62:119-121.

Lo Gullo A, Rodriguez-Carrio J, Aragona CO, et al. Subclinical
impairment of myocardial and endothelial functionality

in very early psoriatic and rheumatoid arthritis patients:
Association with vitamin D and inflammation. Atherosclerosis
2018;271:214-222.

Matyasek M, Fiala M, Pleva M, et al. Ventricular fibrillation in
rheumatoid arthritis. Cor Vasa 2017;59:e493-e495.

Dattilo G, Borgia F, Guarneri C, et al. Cardiovascular Risk

in Psoriasis: Current State of the Art. Curr Vasc Pharmacol
2019;17:85-91.



E. Demurtas et al.

553

46.

47.

48.

49.

50.

51.

52.

Casale M, Licordari R, Imbalzano E, et al. Cardiac and Vascular
Impairment in Patients with Mild Psoriasis: A Longitudinal
Study. Curr Vasc Pharmacol 2022;20:1-2.

Zemanek D. Dilated cardiomyopathy. Cor Vasa 2010;52:411-
412.

Sugimoto K, Inamasu J, Hirose Y, et al. The Role of
Norepinephrine and Estradiol in the Pathogenesis of Cardiac
Wall Motion Abnormality Associated With Subarachnoid
Hemorrhage. Stroke 2012;43:1897-1903.

Sclarovsky S, Nikus KC. The role of oestrogen in the
pathophysiologic process of the tako-tsubo cardiomyopathy.
Eur Heart J 2010;31:377; author reply 377-378.

Wei ZH, Dai Q, Wu H, et al. Takotsubo cardiomyopathy after
pacemaker implantation. J Geriatr Cardiol 2018;15:246-248.
Kinbara T, Hayano T, Otani N, et al. An autopsy case of tako-
tsubo cardiomyopathy presenting ventricular tachycardia after
pacemaker implantation. J Cardiol Cases 2013;8:134-137.

Dias A, Franco E, Usatii V. Stress-induced cardiomyopathy
shortly after pacemaker placement. J Invasive Cardiol
2013;25:E207-E209.

53.

54.

55.

56.

57.

58.

Kohnen RF, Baur LHB. A Dutch case of a takotsubo
cardiomyopathy after pacemaker implantation. Neth Heart J
2009;17:487-490.

Dashwood A, Rahman A, Marashi H al, et al. Pacemaker-
induced takotsubo cardiomyopathy. HeartRhythm Case Rep
2016;2:272-276.

Postema PG, Wiersma JJ, van der Bilt IAC, et al. Takotsubo
cardiomyopathy shortly following pacemaker implantation-case
report and review of the literature. Neth Heart J 2014;22:456~
459,

Arcari L, Limite LR, Autore C, et al. A unique case of secondary
takotsubo syndrome. G Ital Cardiol (Rome) 2018;19:239-241.
Italian.

Zghal FM, Trabelsi R, Mbarki S, et al. Tako-tsubo
cardiomyopathy in a male patient after administration of
isoproterenol and implantation of a pacemaker. World Journal
of Cardiovascular Diseases 2012;2:38-41.

Candilio L, Moon T, Sado D, et al. latrogenic corticosteroids
induced Takotsubo cardiomyopathy. Cardiovasc Revasc Med
2018;19:471-473.



Kazuistika | Case report

Cough, a rare and not well recognized symptom
of lead perforation

Francesca Parisi, Elisabetta Demurtas, Marta Allegra, Lorenzo Pistelli,
Giuseppe Dattilo, Pasquale Crea

Cardiology Unit, Department of Clinical and Experimental Medicine, University Hospital of Messina, Italy

ARTICLE INFO

SOUHRN

Article history:

Submitted: 2. 9. 2021
Accepted: 18. 9. 2021
Available online: 10. 10. 2022

Kli¢ova slova:

Implantace kardiostimulatoru
Kasel

Perforace srdce elektrodou
Tamponada

Keywords:

Cough

Lead perforation
Pacemaker implantation
Tamponade

Na nase oddéleni byla pfijata 64letd Zena k implantaci dvoudutinového kardiostimuldtoru. Samotny vykon
se obesel bez jakékoli komplikace. Jedna komorova elektroda s aktivni fixaci byla umisténa v hrotu pravé ko-
mory. Brzy po implantaci zacal pacientku suzovat neproduktivni kasel, jednoznacné souvisejici s komorovou
stimulaci. Transtorakalni echokardiografie prokazala maly perikardidlni vypotek podél apikalnich segmentu.
U pacientky bylo provedeno urgentni CT vysetieni s kontrastni latkou, které potvrdilo perikardialni vypo-
tek a pfitomnost elektrody v myokardu hrotu pravé komory. Pro pfetrvavani symptomu jsme se rozhodli
premistit pravokomorovou elektrodu do stfedu mezikomorového septa. Po vykonu kadel okamzité vymizel.

© 2022, CKS.

ABSTRACT

A 64-year-old woman was admitted to our department for dual-chamber pacemaker implantation. No com-
plication apparently occurred during the procedure. An active fixation ventricular lead was positioned in
right ventricular septal apex. Soon after implantation the patient started to suffer from non-productive cough,
clearly related to ventricular stimulation. Transthoracic echocardiography revealed a small pericardial effusi-
on along the apical segments. The patient underwent urgent contrast chest CT confirming pericardial effusi-
on, and showing an intramyocardium placement of the right ventricular apical lead. Due to persistence of
symptoms, we decided to perform right ventricular lead repositioning in right middle septum. Post-proce-
dure, cough abruptly disappeared.

Introduction

loss of consciousness. Vital parameters were normal
(BP 115/85 mmHg, HR 80 b/m, SO, 98%). Her ECG sho-

Along with relevant progress in technology, pacemaker
implantation is continuously improving its safety and effi-
cacy in treating patients with bradyarrhythmias.” Despite
this, this procedure has several complications, including
hematoma, pneumothorax, lead dislodgement, infection,
lead perforation and tamponade.? Atypical symptomes, like
headache and palpitation, are also described and defined
as pacemaker syndrome. In our report, we describe a case
of a woman developing non-productive cough and palpi-
tation soon after pacemaker implantation.

Case report

A 64-year-old woman, suffered from hypertension, was
admitted to our emergency department for recurrent

wed sinus rhythm, normal atrioventricular conduction,
and right bundle branch block (RBBB). 24-hour 12-lead
ECG recording, CT and MRI brain and electroencepha-
lography resulted negative. The patient underwent
loop recorder implantation (Medtronic Reveal LinQ), in
order to assess arrhythmic causes of syncope, and was
discharged. Two weeks later, an episode of paroxysmal
complete AV block, conditioning a pause of 3 seconds,
was recorded (Fig. 1). Thus, the patient was scheduled
for urgent dual-chamber pacemaker implantation and
loop recorder removal. No complication apparently
occurred during the procedure. An active fixation ven-
tricular lead was positioned in right ventricular septal
apex while passive fixation atrium lead in the right ap-
pendage (Fig. 2A). Soon after implantation the patient
started to suffer from non-productive cough, clearly re-
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Fig. 3 - Contrast CT scan: (A) pericardial effusion; (B) intramyocardium placement of the right ventricular apical lead.

lated to ventricular stimulation, either in DDD or in VVI
pacing modality. Vital parameters were always normal
(BP 120/75 mmHg, HR 85 b/m, SO, 99%). During spon-
taneous ventricular activation (RBBB) no symptoms
occurred. Transthoracic echocardiography, performed
the day after implantation, revealed a small pericardial
effusion (diastolic diameter < 10 mm) along the apical
segments, near the tip of the right ventricular lead. Su-
spicion of right ventricular lead perforation arised. The
patient underwent urgent contrast chest CT confirming
pericardial effusion, and showing an intramyocardium

placement of the right ventricular apical lead (Fig. 3).
No active bleeding in pericardium was observed. Due
to persistence of symptoms, we decided to perform ri-
ght ventricular lead repositioning in right middle sep-
tum (Fig. 2B), with pericardiocentesis back-up promptly
available. However, pericardial effusion remained sta-
ble during and after the procedure. Post-procedure,
palpitation and cough abruptly disappeared. Two days
later the patient was discharged. After three months of
follow-up, no significant symptoms were reported and
pericardial effusion gradually disappeared.
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Discussion

We describe a singular case of cough, as atypical symptom
immediately after pacemaker implantation. Although
a clear time-correlation between cough and pacemaker
implantation, we excluded other common causes of non-
-productive cough: bronchial or pulmonary inflammation/
infections or ACE inhibitor use. The cough could be an aty-
pical but recognized feature of the pacemaker syndrome
defined as “the symptoms and signs present in the pace-
maker patient which are caused by inadequate timing of
atrial and ventricular contractions”.? This happens because
the pacing produces adverse hemodynamic changes and, in
some instances, the atrial contraction occurs against closed
atrioventricular valves, producing reverse blood flow and
non-physiologic pressure waves.* This event causes the de-
velopment of symptoms including pulsation in the neck and
in the abdomen, headache, cough, and jaw pain. Moreo-
ver, the findings suggest a possible role for afferent vagal
receptors from the airways. In our case, the patient started
to suffer from non-productive cough, clearly related to ven-
tricular stimulation either in DDD or in VVI pacing modali-
ty. Cough in DDD modality, with preserved atrioventricular
synchrony, makes unlikely the hypothesis of pacemaker
syndrome. Pericardial effusion and contrast-CT showing
intramyocardial position of the tip guided our suspicion to
a possible right ventricular lead microperforation. Although
right ventricular lead parameters were completely normal
(namely RV threshold < 1 V and RV impedance near 650
ohm either in unipolar or bipolar configuration), this fin-
dings didn’t exclude RV perforation.>¢ The lead perforation
is known as a rare complication of device implantation; pre-
vious studies have reported a lead perforation rates after
pacemaker placement of 0.1-0.8%, and 0.6-5.2% after ICD
placement.” Typical symptoms of RV lead perforation are
chest pain and hypotension. The patient described in our
case showed a hemodynamically stable pericardial effusion
accompanied by non-productive cough, clearly time-related
to RV stimulation. In literature, there is only one similar case
report. Steiner et al. described cough as a rare symptom of
right ventricular lead perforation.® Since pacemaker implan-
tation, the patient suffered from chronic cough and he was
symptomatic for several weeks before he underwent a lead
replacement. The authors suspected lead perforation after
chest CT showing the intracardiac lead placement. Pericar-
dial effusion, contrast-CT showing intramyocardial position
of the tip and, in the end, disappearance of symptoms just
after RV repositioning justifying the hypothesis of RV lead
microperforation.

Conclusions

The cough is a rare and not well recognized symptom of
lead perforation. Early diagnosis of RV perforation allows

performing urgently and safely (pericardiocentesis back-
-up) lead replacement/repositioning. Echocardiography
and contrast-CT could be useful in order to assess a po-
ssible pericardial effusion or intramyocardial/pericardial
position of RV lead tip.
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WellensGv syndrom je vysoce specifickd elektrokardiografickd manifestace kritické stendzy proximalniho ra-
mus interventricularis anterior (RIA) levé korondrni arterie u pacientd s anamnézou anginy pectoris. Typicka
je normalni ¢i lehce zvysend hodnota kardiospecifickych enzym(. Kazuistika popisuje pripad 59letého muze
pfichazejiciho pro recidivujici bolesti na hrudi. Cilem sdéleni je zvysit povédomi o tomto elektrokardiogra-
fickém obrazu kritické stendzy RIA.

© 2022, CKS.

ABSTRACT

Wellens syndrome is an electrocardiographic manifestation of a critical stenosis of the proximal left anterior
descending coronary artery in patients with recent history of angina pectoris. Typical is normal or slightly
elevated value of serum cardiac markers. We persent a case of 59-year-old man complaining of recurrent
chest pain. The aim of our case report is to raise awareness of this electrocardiographic picture of a critical

Wellens syndrome

Uvod

Kardiovaskularni onemocnéni na podkladé aterosklerézy
jsou nadale vedouci pficinou umrti v Evropé, prestoze jejich
mortalita v poslednich desetiletich vyznamné poklesla. Ce-
losvétoveé je pak hlavni pricinou umrti z kardiovaskularnich
pficin ischemicka choroba srdecni. Mezi Zivot ohroZujici stav,
ktery se fadi do této skupiny nemoci, patfi také jiz vyse zmi-
nény Wellens(v syndrom. Ten byl poprvé popsan jiz v roce
1982 u pacientl s nestabilni anginou pectoris, kdy tito pa-
cienti jsou i pres odpovidajici farmakoterapii a dalsi absenci
symptom0 ohrozeni ¢asnym rozvojem rozsahlého infarktu
myokardu predni stény a s nim souvisejici vy3$i mortalitou
a morbiditou.' V nasledujici kazuistice popisujeme pfipad
padesatidevitiletého muze s recidivujicimi bolestmi na hrudi.

Popis pfipadu

Padesatidevitilety muz pfichdzi na urgentni pfijem pro
dvé hodiny trvajici tlakovou bolest na hrudi bez propaga-

stenosis of the proximal left anterior descending artery.

ce, zhor3ujici se pfi chlizi, doprovazenou ndmahovou dus-
nosti. Na cileny dotaz udava podobné obtize nepravidelné
jiz 12 dni, jez se objevuji pouze pfi ndmaze a odeznivaji
po zastaveni. Jiné obtize neguje. Dosud neprodélal Zadné
zavaznéjsi onemocnéni, dlouhodobé se 1é¢i pouze s arte-
rialni hypertenzi, na kterou uziva 80 mg telmisartanu. Na
urgentnim pfijmu byl poddn nitroglycerin sublingvalné
s ustoupenim bolesti na hrudi.

PFi vstupnim vysetfeni byl pacient bez alterace celkové-
ho stavu, objektivné byla pfitomna arterialni hypertenze
(TK 178/104 mm Hg), TF 82/min, saturace kyslikem 94 %
bez oxygenoterapie. Na vstupnim EKG, natoceném jiz ve
stavu bez bolesti, byly patrné hluboké symetrické negativ-
niviny T, zejména ve svodech V-V, (obr. 1). Pro podezfeni
na akutni koronarni syndrom byla poddna kyselina ace-
tylsalicylova s vysokomolekuldrnim heparinem a pacient
byl pfijat k hospitalizaci. Dalsi den byla provedena selek-
tivni koronarografie, kterad ukazala kritickou tandemovou
stenézu ramus interventricularis anterior (RIA1) v misté
odstupu ramus diagonalis 1 a 2, dale vyznamnou stenézu
ramus intermedius, 50-60% stendzu ramus circumflexus

Adresa pro korespondenci: MUDr. Jan Machura, I. interni kardioangiologicka klinika, Lékarska fakulta Univerzity Karlovy v Hradci Kralové a Fakultni nemocnice
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Wellenstv syndrom

Obr. 2 - Selektivni koronarografie (RAO 7, CAUD 33’)

Obr. 3 - Selektivni koronarografie (LAO 44‘, CAUD 20)

a nevyznamnou stendézu arteria coronaria dextra (obr.
2-5). VedlejsSim nalezem byla pistél z kmene levé koro-
narni arterie a RIA1 do arteria pulmonalis. Echokardio-
graficky byla pritomna hypokineze predni stény a pred-
niho septa, ejekéni frakce levé komory cinila 55-60 %.
Vyznamna chlopenni vada nebyla prokadzana. S ohledem
na komplexni koronarni ndlez byla indikovana chirurgic-
ka revaskularizace myokardu.

Obr. 5 - Selektivni koronarografie (LAO 20°, CRAN 11')

Diskuse

Wellenstv syndrom je vysoce specificky EKG obraz kritic-
ké stendzy RIA v obdobi bez bolesti na hrudi, ktery roz-
délujeme do dvou typl. Pro méné casty typ A (25 %) jsou
typické bifazické (+/-) viny T, pfedeviim ve svodech V -V..
Casté&jsi (75 %) typ B je charakterizovan hlubokymi a sy-
metrickymi negativni vinami T, opét zejména ve svodech
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V,-V,. U obou typld mohou nicméné tyto repolarizacni
zmény presahovat i do ostatnich hrudnich svodu. Mezi
dalsi kritéria definujici Wellenstv syndrom patfi izoelekt-
ricky nebo maximalné do 1 mm elevovany usek ST, absen-
ce prekordidlnich kmitd Q a zachované progrese kmitu R
v hrudnich svodech. Elektrokardiograficky obraz doplriuji
pfitomnost stenokardii v anamnéze a normalni ¢i pou-
ze mirné zvysena hodnota kardiospecifickych enzym."?
V dobé bolesti na hrudi mlze dojit k normalizaci EKG ¢i
rozvoji signifikantnich elevaci dseku ST.?

Tento ndlez neni zcela raritni, dle studii se vyskytuje
ve 14-18 % pripadld nestabilni anginy pectoris. Mechani-
smus vzniku téchto repolariza¢nich zmén neni dosud ob-
jasnén. Zfejmé se jedna o dlsledek opakovanych kratkych
epizod tézké ischemie nezpulsobujicich nekrézu.! Nejcas-
t&jsi etiologii je ateroskleréza, nicméné v literature jsou
popisovany i pfipady korondrnich vazospasmu u uzivate-
I& drog, napfiklad kokainu.*

Jak ndm ukazala jiz prvni studie z roku 1982, jedna se
o preinfarktovy stav a 75 % pacientd s timto syndromem
prodéla v nejblizsich tydnech rozsahly infarkt myokardu
predni stény i pfi dalsi absenci symptomu." Lé¢ba tudiz
spociva v podani antiagregacni a antikoagula¢ni medika-
ce a v ¢asném provedeni selektivni koronarografie.

Zavér

Wellensdv syndrom je vysoce specifickd elektrokardiogra-
fickd manifestace kritické stendzy RIA, se kterou se mU-
Zeme setkat jak na kardiologickych oddélenich, tak pre-
deviim na pracovistich prvniho kontaktu. PfestozZe jsou

kardiomarkery v mnoha pfipadech negativni a ne v3ichni
pacienti popisuji své bolesti na hrudi zcela typicky, jedna
se o0 zavazny preinfarktovy stav s vysokym rizikem rozvoje
rozsahlého infarktu myokardu predni stény, proto je indi-
kovano casné koronarografické vysetieni.

Prohlaseni autorli o mozném stretu zajmu
Autofi prohlasuji, Ze nemaji stfet zajma.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Sdéleni bylo vypracovéno dle etickych standardu v soula-
du s Helsinskou deklaraci.
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Cil: Popisujeme pfipad pacienta, u néhoz byla stanovena diagnéza cystické degenerace adventicie popliteal-
ni tepny jako vzécného onemocnéni; zarover predstavujeme diagnosticky algoritmus a proces rozhodovani.
Metody: Popisujeme pfipad 51leté zdravotni sestry, ktera si stéZzovala na rychle progredujici bolest v pravém
lytku béhem cviceni. Nejdrive ji byla stanovena chybna diagnéza a byl u ni indikovan endovaskularni vykon.
AZ po vysetfeni metodami CT a MR byla stanovena spravna diagnéza a byl proveden otevreny chirurgicky
vykon. Po odstranéni cysty z adventicie zUstala adventicie oteviena. Diky zdravé a nejspiSe pevné sténé tepny
nebyla nutna zadna dalsi rekonstrukce.
Vysledky: Pacientka byla propusténa dva dny po vykonu s hmatnym distalnim pulsem a beze zndmek ische-
mie pravé dolni koncetiny. Pooperacni pribéh byl nekomplikovany. Histologicky se cysta podobala gangli-
onu.
Zavér: Domnivame se, Ze diagnosticky naroc¢né pripady, jako byl tento, vyzaduji multidisciplinarni pfistup,
aby bylo mozno spravné urcit zdroj ischemie u pomérné zdravého pacienta bez znamek aterosklerézy po-
stihujici nékolik drovni organismu. Jako 1é¢bu prvni linie je nutno vzdycky zvazit, zda se Ize vyhnout rekon-
strukci tepen, zvlasté u pacienta bez vhodné Zilni spojky.

© 2022, CKS.

ABSTRACT

Aim: We want to present a case of a patient who was diagnosed with the rare condition of popliteal adven-
titial cystic disease and to describe the diagnostic algorithm and the decision making process.

Methods: We report a case of a 51-year-old female nurse complaining of rapidly progressing claudication
involving the right calf during exercise. She was misdiagnosed at the beginning and endovascular procedure
was scheduled. Only by performing CT-scan and MRI the right diagnosis was made and open surgery was
performed. The adventitial cyst was excised and the adventitia was left open. No further reconstruction was
needed due to healthy and presumably strong arterial wall.

Results: The patient was discharged 2 days after the intervention with palpable distal pulse and no signs
of right lower limb ischemia. Postoperative course was uneventful. The cyst was histologically similar to
a ganglion.

Conclusion: We believe that in challenging diagnostic cases like this multidisciplinary approach is important
to correctly identify the source of ischemia in a relatively healthy patient with no signs of multilevel athe-
rosclerosis. Avoiding arterial reconstructions especially in a patient without appropriate venous conduit
must be always considered a first line treatment.

Introduction

The incidence of CAD is 1 in 1 200 cases of claudication
and 1 in 1 000 femoral angiograms with a male predomi-

Cystic adventitial disease (CAD) is a rare but well docu-
mented form of nonatherosclerotic arterial stenosis; it
affects the popliteal artery most often but can affect any
artery or vein.! A total of 85% of cases is found usually
in the popliteal region. The patients are generally young
and otherwise healthy with no signs of multilevel athe-
rosclerosis. That is the reason why durable and long-las-
ting treatment strategies should be always considered.

nance of 15: 1.2

Case report

A 51-year-old female referred to our hospital complaining
of claudication in the right lower extremity which was
getting worse in the last couple of months. According to
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the patient the pain started a year ago when she visited
a vascular specialist and conservative therapy was prescri-
bed together with appropriate exercise regime. The con-
servative therapy gave an unsatisfactory result and the
patient has been experiencing severe pain walking very
short distances for one month. The patient has tried seve-
ral pain medications with little or no effect.

Our patient had no previous medical history of hy-
pertension or coronary heart disease. Furthermore we
couldn’t confirm atrial fibrillation or any previous em-
bolic incidents.

Upon examination the patient had palpable femoral
pulse on the affected extremity, barely palpable popliteal
and absent distal pulse. Resting ankle brachial index (ABI)
was 0.35 on the right and 1.0 on the left side.

The patient was scheduled for angiography due to the
lack of iliac artery disease or abdominal aortic aneurism
confirmed by thorough ultrasound examination. The an-
giography showed severe stenosis of the popliteal artery
in P1 segment around 4cm in length. The rest of the ves-
sels had no signs of atherosclerotic disease and the pa-
tient had 3 vessels run off below the knee (Fig. 1).

Nevertheless the angiography picture rose the sus-
picion of external compression which led to change of
strategy and CT-angiography was performed a couple
of hours later (Fig. 2). The CT-angiography showed di-
lated popliteal artery around 10-11 mm with thrombosis

Fig. 1 - Angiography showing stenosis of the popliteal artery.

Fig. 2 - CT-angiography showing dilatation of the popliteal artery.

Fig. 3 - (A) MRI showing cystic formation (blue arrow) in close con-
tact with the popliteal artery (red arrow).

Fig. 3 - (B) MRI showing genicular branch with cystic degeneration.

narrowing the arterial lumen about 90%. At this point
we consider the diagnosis of popliteal artery aneurysm
(PAA). The patient was reevaluated and our surgical team
had a discussion with the head of the radiology depart-
ment.

Upon deeper examination small cystic-like formation
was found around the popliteal artery and the differ-
ential diagnosis was broadened. Three hypotheses were
proposed — popliteal adventitial cystic disease, ganglion
or popliteal entrapment syndrome. In order to establish
the most likely diagnosis MRI was performed which led us
to the conclusion that CAD is the most likely cause of the
popliteal artery stenosis (Figs 3A, 3B).

Surgical technique

Although the popliteal artery could have been reached
with medial incision above knee we decided to perform
a posterior approach which would give us access to the
posterior wall of the artery where we suspected the cyst
would be (Fig. 3A). This decision was made based on tho-
rough ultrasound examination and carefully studied 3D
reconstructions prior to surgery. An S-shaped skin incision
was cut linear to the skin fold in the right popliteal fossa
under loco-regional anesthesia with the patient in the
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Fig. 4 - Genicular branch with cystic degeneration.

Fig. 5 - Evacuation of gel-like substance beneath the adventitial layer.

prone position throughout the procedure. Once we had
control of the popliteal artery we noticed cystic dilatation
of the arterial wall around 4-5 cm in length. Furthermore
we saw most likely a genicular branch arising from the
popliteal artery which showed signs of cystic dilatation
and we followed the branch to the knee capsule and li-
gated it as far as possible because it was considered a po-
tential source of disease recurrence (Figs 3B, 4). First we
resected this branch and sent it for histology exam. Then
we performed a light incision alongside the affected part
of the popliteal artery, opening only the adventitial layer
and we evacuated sufficient amount of gel-like substance
which we sent again to histology (Fig. 5).

Once we had all the pathologic structured resected
a discussion was carried out whether to close the adven-
titial layer with a direct suture, place a patch or leave it
wide open. Prior to operation we checked the arm veins,
GSV and SSV and they were all considered inappropriate
for bypass grafting so interposition was not considered.
Another option would be using a synthetic graft but due
to inferior patency this option was abandoned. Due to
the otherwise healthy artery, the immediate pulse resto-
ration and the unknown etiology of the disease which
could lead to another subadventitial cystic formation in
this region we decided to leave the artery with no further
reconstruction (Fig. 6).

The patient was discharged two days after the opera-
tion with palpable distal pulse and no signs of ischemia.

One month after the initial operation the patient
came back and another CT-angiography was performed.

Fig. 7 — Patent popliteal artery.

It demonstrated patent popliteal artery with no signs of
disease (Fig. 7).

Discussion

The etiology of CAD remains controversial and four po-
tential theories have been proposed, which include the
following: 1) repetitive local trauma, 2) systemic disease,
3) synovial/ganglion, and 4) embryological.?

The repetitive local trauma theory postulates that due
to the location of affected vessels near joints, they are
subject to repetitive microtrauma that can result in dis-
ruption of the adventitia from the media, resulting in
intramural bleeding and development of cysts due to en-
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zymatic activity within the vessel wall.* There have been
reports of trauma induced cysts; however, this theory is
controversial as CAD can occur in children and is rare in
athletes.>® Linquette et al. proposed the systemic disease
theory which suggests that CAD is related to a general-
ized disorder of myxomatous degeneration. This theory
has failed to gain adequate support as patients did not
show systemic lesions on follow-up.”® The synovial/gan-
glion theory and the embryological theory have recently
gained more favor in the etiology of CAD. The synovial/
ganglion theory proposes that adventitial cysts develop
due to migration of synovial ganglions from the adjacent
joint capsule or tendons, along vascular branches to the
adventitia.>™ In our case this seems to be the most logi-
cal explanation to this condition because we were able
to identify the genicular branch which we followed to
the capsule. The embryological theory hypothesizes that
during development, mesenchymal cells are incorporated
into the adventitia from adjacent joint tissue. These cells
then secrete mucin over a number of years giving rise to
adventitial cysts which have the potential to encroach on
the arterial lumen.>® Because there is no single unifying
theory able to account for the pathogenesis of all clinical
cases, CAD may be better explained by a combination of
multiple theories.

Like all vascular conditions CAD can be treated en-
dovascularly or with open surgery. In the literature
there’s a lot of negative experience regarding mini inva-
sive treatment with PTA and/or stent placement including
early restenosis or instent thrombosis. That is the reason
why endovascular approach has limited place in the treat-
ment of this non-atherosclerotic condition.

The most cited treatment modality includes cyst inci-
sion which leads to decompression of the artery and re-
turn to normal lumen diameter. The success rate is up to
94% but failures are not uncommon due to cyst recur-
rence.

The next approach would be venous interposition with
resection of the diseased segment of the artery. In our
case we excluded this option due to the lack of appro-
priate autologous vein material. The success rate cited in
the literature is between 93.5-95%."" Bypass failure is like
with every other surgical bypass and is due to neointi-
mal hyperplasia with subsequent stenosis and thrombosis
eventually.

Interposition using prosthetic graft is another viable
option but has inferior patency rate compared to venous
interposition and in our opinion should be avoided in
young patients with long-life expectancy

Radiologically guided aspiration of cysts has been re-
ported with mixed results. Some cases have required mul-
tiple aspirations before satisfactory resolution, some at-
tempts have failed due to thickness of the fluid, and some
have been successful. Although cyst preserves autologous
endothelium, which is highly desirable, long-term CAD
does recur after aspiration rendering this treatment strat-
egy as ineffective.'

No matter which treatment modality is chosen careful
follow-up is mandatory. Our protocol includes follow-up

visits 2 weeks after the intervention, at the end of months
3, 6, 12, and then once a year. At the end of the sixth
month the patient had no signs of ischemia and ultra-
sound exam showed no abnormalities. We scheduled
a MRI test at the end of the first year.

Conclusion

The case we presented emphasizes the importance of mul-
tidisciplinary approach because the patients with CAD are
often unsuccessfully treated endovascularly before they
get the right diagnosis. Clinical history, physical exami-
nation, and CT or MR angiography are crucial in making
a definitive diagnosis. We believe that in relatively young
patients with no signs of atherosclerosis with suspected
popliteal artery pathology MRI is the best diagnostic mo-
dality to distinguish between CAD, ganglion or popliteal
entrapment syndrome.

Open surgery remains the treatment of choice for
these kinds of lesions but more data is required. Due to
the lack of venous conduit we decided to cut the adven-
titia open and evacuate the cyst leaving it without any
arterial reconstruction. The early results are very promis-
ing but longer follow-up is needed.
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John R. Hampton, Joanna Hampton

EKG strucnée,
jasné, prehledné

Preklad 9. vydani

@

Elsevier Ltd.

s

Autory knihy jsou John R. Hampton, emeritni profesor
kardiologie University of Nottingen, a Joanna Hampton,
konzultujici ékarka Addenbrooke’s Hospital, Cambridge.
Je skute¢né mimoradné, je-li kniha vydana v deviti vyda-
nich, a jesté mimoradnéjsi je, je-li prelozena do némciny,
francouzstiny, Spanélstiny, italStiny, portugalstiny pol-
$tiny, cestiny, indonéstiny, japonstiny, rustiny, turectiny
a do dvou ¢inskych jazykl. Nazev knihy The ECG Made
Easy navrhl profesor Tony Mitchell z Univerzity v Nottin-
genu. V recenzi British Medical Journal oznacil recenzent
knihu jako ,lékafskou klasiku”. Od té doby se sice zménil
obsah, ale ne jeji poslani. Nema byt ucebnici elektrofyzio-
logie, dokonce ani ndvodem k interpretaci EKG, ale jejim
ukolem je byt uvodem k pochopeni EKG predevsim pro
studenty mediciny, laboranty, zdravotni sestry a parame-
diky. Devaté vydani se lisi od predeslych vlozenim nové
kapitoly nazvané ,EKG opravdu velmi jednoduse”.
Obsah knihy: Pfedmluva autort (2 s.), Terminologicky
slovnik (2,5 s.). Cast 1: EKG opravdu velmi jednoduse: na-
vod pro zacatecniky (21 s.); ¢ast 2: Zaklady: principy zdzna-
mu EKG, posuzovani a interpretace (38 s.), 3. Maximalni
vyuziti EKG: klinické interpretace jednotlivych zéznam
EKG (23 s.), 4. Srdecni rytmus (42 s.), 5. Abnormality vin
P, komplexd QRS a vin T (21 s.); ¢ast 3: Maximalni vyuzi-
ti EKG: klinické interpretace jednotlivych zaznam( EKG,
6. EKG u zdravych jedinca (28 s.), 7. EKG u pacientt s bo-
lesti na hrudi nebo dusnosti (18 s.), 8. EKG u pacientl
s palpitacemi nebo synkopou (33 s.); ¢ast 4: Nyni si udélej-
te test, 9. Zdznamy EKG, které musite rozpoznat (29 s.).

Cena: 299-335 K¢.

John R. Hampton. Joanna Hampton: EKG
strucné, jasné, prehledné. Preklad 9. vydani

Anglicky original: John R. Hampton and Joanna Hampton:
The ECG Made Easy, ninth edition 2019, ISBN 9780702074574,

r Preklad: doc. MVDr. Leos Landa, Ph.D.

: Praha, Grada Publishing a.s., 2022, 288 s.

Ceské vydani prvni, format 145 x 207 mm,
dvoubarevny vytisk, mékka vazba (brozovand).
ISBN: 978-80-271-1317-0.

Nasleduji dvousloupcovy rejstiik (4,5 s.) a Rychla pfipo-
minka: Co mit pfi posuzovani EKG na paméti (6 s.).

Vsechny popisované situace jsou dokumentovany elek-
trokardiogramy, i kdyz nékdy jen zdznamem jednoho ko-
morového komplexu. Anatomické lokalizace patologické
zmény jsou vedle EKG kfivky vizualizovany jednoduchym
nakresem. Zafazeni nové kapitoly EKG opravdu velmi jed-
noduse oceni predevsim nelékafi. Urcité by nebylo vhod-
né vytykat tak mezinarodné mimoradné Uspésné knize
pFipadné nedostatky. Cesky pieklad je kvalitni, i kdyZ pre-
kladajici nebyl doktorem mediciny. Redak¢ni zpracovani
je prikladné.

Ke knize je pfilozeno jednoduché méritko EKG kFivky
(reklama firmy SEIVA).

Komu knihu doporucit?

V souhlase s autory je kniha vhodna predevsim pro stu-
denty mediciny, zdravotni sestry jednotek intenzivni péce,
jednotek koronarnich a paramediky. Odborna uroven je
srovnatelnd s urovni elektronickych popistd EKG kFivky,
jimiz jsou v soucasnosti vybaveny stfedné kvalitni elek-
trokardiografy. PoZzadavky na odbornou urover ucebnice
pro kardiology a internisty jsou ovsem vyssi.

Prof. MUDr. Jan Petrasek, DrSc.,

Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecna fakultni nemocnice v Praze,
e-mail: petrjanv@email.cz
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