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(A) Parasternal long axis view of the mass in LVOT (arrowhead). (B) Zoom
LVOT view of the mass on TEE (arrowhead). (C) Apical four chamber mid
septum view of the mass (arrowhead). (D) Zoom LVOT view of the mass on
TEE (arrowhead). (Turkmen I, Kahraman S, Kadirogullari E, Guler S, Yalcin
L, Gunduz N, Guler GB. Papillary fibroelastoma originating from the left
ventricular outflow tract. Kazuistika, str. 787-789.)
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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.
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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)
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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 (+ 2 supplements)

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

© 2023, CKS.

WITH SUPPLEMENT

Kardio

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

President
Prof. MUDr. Petr Ostadal, Ph.D., FESC

Managing Editor

Magr. Kldra Prochézkova

Tel.: +420 607 932 545

E-mail: ProchazkovaKlara@email.cz

Advertising information
Mgr. 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 Mgr. 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



or
aSd

Casopis C'eslgé kardiologické spole¢nosti & Ceské spole¢nosti kardiovaskularni 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 65 Cislo | Number 5

Uvodniky | Editorials

Editorial

P OStadal . . . . 727
Kazuistické cislo Cor et Vasa podesaté

M. ASCREIMANN L 728

Pavodni sdéleni | Original research articles

Comparison of cyanoacrylate agents VariClose® and VenaSeal™ in the treatment
of insufficient saphenous veins
P.Baldz, S. Rokosny, A. Whitley . . . ... . 729

Prevalence and predictors of pacemaker dependency:
Data from a cardiac centre registry in Iraq
H. A. Abdullah, A. Al-Mossawi, K. A, I Al-lgabby . ... ... ... 735

Pfrehledové clanky | Review articles

Heart surgery before the cardiopulmonary bypass era

N. Hosain, M. ANISUZZamMaNn . . . . . .. 741
Cardiovascular diseases and frontal QRS-T angle
L. Askin, O. Tanriverdi, F. POYraz . . . ... ... 749

Kazuistiky | Case reports

Pacient se vzacnou tuberkulézni formou konstriktivni perikarditidy

J. Dodulik, R. Jursa, J. Plasek, L. Dodulikova, P. Kukla, V. Zidlik, J. Vaclavik .. ........................... 757
Manifestni koronarni pistél u pacienta se systémovou sklerodermii

P BINar. « o 763
Transkatétrovd implantace aortalni chlopné u pacienta s vysokym rizikem rozvoje TAVI-IE

E. Kupcova, M. Hajsl, M. Maly. . ..o 766
Nové vzniklé pfevodni poruchy po TAVI a schopnost jejich reparace v praxi

D. Ulrichova . . . . 770

Parapneumonic ST segment elevation
J. M. L. Correia, G. R. M. Ferreira, V. Neto, J. Fiuza, A. Costa, M. L. Goncalves ... ....................... 773



Diagnosis of persistent left superior vena cava: the role of echocardiography

J. M. L. Correia, V. Neto, J. Fiuza, G. R. M. Ferreira, M. Correia. . . ... ..o 777
Posterior reversible encephalopathy syndrome caused by contrast media

after percutaneous coronary intervention

I. Sarag, G. Tonkaz, F. Aydinyilmaz, E. Aksakal ... ... . ... . .. . .. .. 779
Ventricular tachycardia and non-Hodgkin’s lymphoma. Syncope in a 33-year-old young

0. La Cognata, A. Di Carlo, A. Lo Savio, M. Borgi, M. Bonanno, C. Poleggi,

F. Campanella, M. C. Lo Nigro, A. Currd, R.De Sarro . ... ... 783
Papillary fibroelastoma originating from the left ventricular outflow tract

[. Turkmen, S. Kahraman, E. Kadirogullari, S. Guler, L. Yalcin, N. Gunduz, G.B. Guler. . ................... 787
Sudden cardiac death with recovery of cardiac activity (clinical case)

A. Vytrykhovskiy, N. Seredyuk, M. Stovban, N. Kulaec, M. Bielinskyi, N. Kiritsa, M. Fedorchenko. . ........... 790

Obrazy v kardiologii | Images in cardiology

Right ventricular outflow tract obstruction caused by sinus of Valsalva aneurysm
D. Schaffelhoferova, J. HaniS, L. Pesl . . . . . 796

Doporuceni pro... | Guidelines

Genetické vysetreni v kardiologii: Souhrnné vyjadreni a doporuceni odbornikd

Pracovni skupiny kardiogenetiky p¥i CAPK/CKS, SLG a CSSL a ST p¥i CLS JEP

A. Krebsova, E. Kutilkova, V. Zoubkova, T. Tavacova, P. Peldova, L. Piherova,

P. Votypka, S. Pohlové Kucerova, I. Grochova, A. Gregorova, D. Zakova,

T. Freiberger, J. Janousek, T. Novotny, M. Macek . . ........ ... . . . . . . . . 798

Kardio piiloha | Supplement

Zpravy o knize

Radek Ptacek, Petr Bartinék: Spravedlnost v mediciné

L PeTrASEK. . . 807
Tim Harford: Jak dist ¢isla. Deset pravidel pro orientaci ve statistikach
L P8k, . . 808

Seznam inzerentu

U, NOVARTIS (FropEDCs

Praha a.s.
Novartis s.r.o., PRO.MED.CS Praha a.s.,
Na Pankraci 1724/129, 140 00 Praha 4 Teléska 377/1, 140 00 Praha 4
https://www.muj.novartis.cz www.promed.cz

@ Pﬁzer

Pfizer, spol. sr.o.,
Stroupeznického 3191/17, 150 00 Praha 5
www.pfizerpro.cz/produkty/eliquis



Y. Entresto-

sacubitril/valsartan

LEK VASI 1. VOLBY JAKO SOUCAST
ZAKLADNi TERAPIE HFrEF

Entresto™ pomaha pacientlim se symptomatickym chronickym
srdecnim selhanim se snizenou ejekeni frakci Zit déle,
s nizSim rizikem hospitalizaci a citit se lépe.”*

snizeni rizika kardiovaskularniho amrti

42 9, arehospitalizace pro srdecni selhani
- pfi nasazeni za hospitalizace

vs. enalapril (p = 0,007)’
vyznamné snizeni

B 25 % rikaimrnost

ze v3ech piitin® >

,r 38 9% zlepSeni rovné
fyzické aktivity *”

SloZeni: Jedna potahovand tableta obsahuje 24,3 mg, 48,6 mg nebo 97,2 mg sakubitrilu a 25,7 mg, 51,4 mg nebo 102,8 mg valsartanu (jako sodnou siil komplexu sakubitrilu a valsartanu). Indikace: K I6bé symptomatického chronického srdecniho selhanf s redukovanou
ejekcni fraker u dospélych pacientdl. *K1gthe symptomatického chronického srdecniho selhani se systolickou dysfunkef levé komory u déti a dospivajicich ve véku jednoho roku nebo starsich. ™ Davkovani: Doporutend zahajovaci davka pripravku Entresto u dospglych je jedna
tableta 49 mg/ b1 mg dvakrat denné. Dévka by méla byt zdvojndsobena za 2-4 tydny do dosaZeni cilové davky jedna tableta 97 mg/ 103 mg dvakrét denné, podle tolerance pacienta. Pri problémech s toleranci (systolicky krevni tlak < 95 mmHg, symptomatickd hypotenze,
hyperkalemie, rendlni dysfunkce) se doporucuje tprava ddvek soub&Znych I&Givych pfipravki, prechodna titrace ddvek pfipravku Entresto smérem dolii nebo jeho vysazeni. *Pfipravek Entresto potahované tablety nejsou vhodné pro déti s télesnou hmotnosti méné nez 40 kg.
Protyto pacienty je k dispozici pripravek Entresto granule. U pediatrickych pacientd, kiefiv soucasné dobg neuzivaji ACE inhibitor nebo ARB nebo uzivajinizké dévky téchto Iggivych pripravk(, u pacient(r s poruchou funkce ledvin au pacientd se stfedné tézkou poruchou funkce
jater se doporuGuje polovina zahajovaci dévky (0,8 mg/kg pro pacienty s hmotnosti méné nez 40 kg, 0,8 mg/kg u pacientd s hmostnost minimdlng 40 kg améné nez 50 kg a 24 mg/26 mg u pacientd s hmotnostminiméing 50 kg). Po zahdjeni Iécby mé byt dévka zvySenana
standardni zahajovaci dévku a upravena kazdé 3-4 tydny. Létha nema byt zahdjena u pacient s hladinou drasliku v séru > 5,3 mmol/Inebo s STK < b. percentil vzhledem k véku pacienta. Pokud se u pacientii vyskytnou problémy se snaSenlivosti (STK < b. percentil vzhledem
k véku pacienta, symptomatickd hypotenze, hyperkalemie, rendini dysfunkce), doporuguje se tiprava soub&Zné podévanych 6givych pripravk(, dogasnd titrace smérem dold nebo vysazeni pripravku Entresto.” Kontraindikace: Soucasné uzivani s ACE inhibitory. Pripravek
Entresto nesmi byt poddn do 36 hodin po ukonceni6&by AGE inhibitorem. Angioedém souvisejici s predchozi 1égbou ACE inhibitory nebo s Iécbou ARB v anamnéze. Dediting nebo idiopaticky angioedém. Soutasné uzivani s I6ivymi pfipravky obsahujicimi aliskiren u pacientl
sdiabetes mellitus nebo u pacientd s poruchou funkce ledvin (eGFR < 60 ml/min/1,73 m?). Zavazna porucha funkce jater, biliami cirhdza acholestéza, Druhy a treti trimestr téhotenstvi. Hypersenzitivita na Iégivé létky nebo na kteroukoli pomocnou latku. ZvlgStni
upozornéni/varovani: Dualni blokéda RAAS: e Létha kombinaci sakubitril/valsartan nesmi byt zahdjena do 36 hodin po uzitf posledni dévky ACE inhibitoru. Pokud je écba pripravkem Entresto ukoncena, [écha ACE inhibitorem nesmi byt zahéjena do 36 hodin po podni
posledni davky kombinace sakubitril/valsartan. © Kombinace sakubitril/valsartan s pfimymi inhibitory reninu jako je aliskiren se nedoporutuje.  Pripravek Entresto obsahuje valsartan, a proto nema byt poddvan souasné s jinym pripravkem obsahujicim ARB. Hypotenze:
L66ha nemd byt zahdjena, dokud STK nenf > 100 mmHg *u dosp&lych pacient(i nebo > 5. percentil STK vzhledem k vku pediatrického pacienta.” U dospélych pacientii Iééenych kombinaci sakubitril /valsartan byly hiaSeny pfipady symptomaticke hypotenze, zejména
upacientdl ve véku > 65 let, pacientdi s rendlnim onemocnénim a pacientd s nizkjm STK (< 112 mmHg). Pfi zahajovani 16gby kombinaci sakubitril/valsartan nebo béhem titrace ddvek je tfeba rutinné monitorovat krevni tlak. Symptomatickd hypotenze se objevi
pravd@podobnéji, pokud byl pacient v objemové depleci, napF. pfi [66bé diuretiky, dietnim omezeni soli, prijmu nebo zvraceni. Deplece sodiku a/nebo objemova deplece majf byt korigovany pred zahdjenim Iéghy kombinaci sakubitril/ valsartan, ale tato korektivni akce musi byt
pecliv vyvézena oproti riziku objemoveho pretizeni. Parucha funkce ledvin: Pacienti s lehkou a stfedné tézkou a tézkou poruchou funkee ledvin podighaji vétSimu riziku rozvoje hypotenze. U pacientd v termindlnim stdiu renlntho onemocnéni se poddvani pfipravku Entresto
hladina drasliku> 5,4 mmol/I u dospélych pacientti a> 5,3 mmol/ | u pediatrickych pacientd. UZivanf kombinace sakubitril/ valsartan miiZe byt spojeno se zvySenym rizikem hyperkalemie, i kdyZ hypokalemie se miize take vyskytnout. Pokud je sérova hladina drasliku> 5,4
mmol/, je tfeba zvaZit vysazen. Angioedém: U pacientii I66enych kombinaci sakubitril/valsartan byl hlaSen angioedém. Pokud se objevi angioedém, mé byt podavani kombinace sakubitril /valsartan ihned ukonceno a ma byt poskytnuta vhodnd Iécha a sledovani aZ do doby
kompletniho atrvalého tstupu zndmek a pfiznakil. Pripravek nesmi byt znovu podén. Angioedém spojeny s otokem laryngu miiZe byt fatalni. Pokud je pravd&podobné, Ze je obstrukce dychacich cest zplsobena otokem jazyka, glottis nebo hrtanu, je tfeba nasadit rychle vhodnou
terapii, napr. roztok adrenalinu 1 mg/ 1 ml (0,3-0,5 ml) a/nebo pijmout opatfeni nutnak zajisténi prichodnych dychacich cest. Pacienti GemoSske rasy maji zvySenou vnimavost k rozvoji angioedému. Pacienti se stendzou rendini arterie: Kombinace sakubitril/ valsartan mize
2vySovat hladinu urey v krvi a kreatininu v séru u pacientd s bilaterdini nebo unilateraini stendzou rendinf arterie. U pacientd se stendzou rendini arterie je treba dbdt opatrmostia doporuguje se sledovat rendlnifunkce. Pacienti s poruchou funkce jater: U pacienti se stredné tézkou
poruchou funkee jater (Child-Pugh Klasifikace B) nebo s hodnotami AST/ALT vice neZ dvajndsobek horni hranice normaintho rozmexzi je k dispozici omezend klinickd zkusenost. U téchto pacienti mize byt expozice zvySena a bezpegnost neni stanovena. Pokud se pFipravek
pouzivd u téchto pacientdl, doporucuje se dbét opatmosti. Interakee: Opatrnosti je zapotfebi pfi soutasném podani se statiny, sildenafilem, lithiem, kalium Setficimi diuretiky véetng antagonisti mineralokortikoidd (napr. spironolakton, triamteren, amilorid), ndhradami drasliku
nebo solemi s absahem drasliku, nesteroidnimi antirevmatiky véetné selektivnich COX-2 inhibitord, inhibitord OATP1B1, OATP1B3, OAT3 (napF. rifampin, cyclosporine) nebo MPR (napf. ritonavir). Téhotenstvi a kojeni: Uzivani kembinace sakubitril/ valsartan se nedoporucuje
behem prvniho trimestru téhotenstyj a je kontraindikovano behem druhého a tietiho trimestru téhotenstvi. Kvili moznému riziku nezadoucich reakei u kojenych novorozenc/déti se pripravek nedoporucuje behem kojeni. Nezadouei ainky: Ve/m/ casté: Hyperkalemie,
hypotenze, porucha funkee ledvin, Caszé: Kasel, anemie, hypokalemie, hypoglykemie, zévrat, bolest hlavy, synkopa, ortostaticka hypotenze, prijem, nauzea, gastritida, selhni ledvin, tnava, astenie. Podminky uchovévani: Uchovavejte v pivodnim obalu, aby byl pFipravek
chranén pred vihkosti. Dostupné [ékove formy,/ velikosti baleni: PVC/PVDC/Al blistry v baleni obsahujicim 14, 20, 28, 56, 168 nebo 196 potahovanych tablet nebo vicendsobné baleni obsahujici 168 (3 baleni po 56) nebo 196 (7 = 28) potahovanyich tablet (pouze dvé nejuyssi
sily). Pozndmka: Drive neZ Iék predepiSete, prectéte i peclivé plnou informaci o pripravku. Reg. €.: EU/1/15/1058/001-022. Datum registrace: 19.11.2015. Datum posledni revize textu SPG: 26.05.2023. DrZitel rozhodnuti o registraci: Novartis Europharm Limited, Vista
Building EIm Park, Merrion Road, Dublin 4, Irsko. Vyidey pifpravku je vdzén na lekaisky predjpis. Pripravek e cdstecné hrazen z prostiedki veigjného zaravotniho payisténi. *NSimnéte siprosim zmény (zmén) vinformacich o I6Givém pfipravku.

REFERENGE: 1. McDonagh TA, Metra M, Adamo M, etal. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: Developed by the Task Force for the diagnosis and treatment of acute and chronic heart failure of the Eurapean Society of Cardiology
(ESC) With the special contribution of the Heart Failure Association (HFA) of the ESC. Eur HeartJ. 2021;00:1-128. 2. SPC pfipravku Entresto. 3. McMurray JJV, Packer M, Desai AS, et al; for the PARADIGM-HF Investigators. Angiotensin-Neprilysin Inhibition versus Enalaprilin
Heart Failure. N EnglJ Med. 2014;371(11)393-1004. 4. Packer M, McMurray JV et al. Angiotensin Receptor Neprilysin Inhibition Compared With Enalapril on the Risk of Clinical Progressionin Surviving Patients With Heart Failure, Circulation. 2015;131:54-61. 8. Lewis EF
Claggett BL, McMurray JJV, et al. Health-related quality of life outcomes in PARADIGM-HF. Circ Heart Fail. 2017;10(8):6003430. 8. Chandra A, Lewis EF, Claggett BL, et al. Effects of sacubitril/valsartan on physical and social activity limitations in patients with heart failure;
asecondary analysis of the PARADIGM-HF trial. JAMA Cardiol. 2018;3(6):498-505. 7. Morrow DA, Velazquez EJ, et al. Clinical outcomes in patients with acute decompensated heart failure randomly assigned to sacubitril/valsartan or enalapril in the PIONEER-HF trial.
Circulation. 2019;139(19):2285-2288. 8. Albert NM, Swindle JP, Buysman EK, et al. Lower Hospitalization and Healthcare Costs With Sacubitril /Valsartan Versus Angiotensin-Converting Enzyme Infibitor or Angiotensin-Receptor Blocker in a Retrospective Analysis of
Patients With Heart Failure. J Am Heart Assoc. 2019;8(9):e011089. 9. Tan NY, Sangaralingham LR, Sangaralingham SJ, et al. Comparative Effectiveness of Sacubitril-Valsartan Versus AGE/ ARB Therapy in Heart Failure With Reduced Ejection Fraction. JACC Heart Fail.
2020:8(1):43-54. 10. Lau PW, Martens P. Lambeeps S, et al. Effects of sacubitril/valsartan on functional status and exercise capacity in real-world patients. Acta Cardiologica. 2019;74(5):405-412. 11. Khariton Y, Fonarow G, Arnold S, et al. Association between
Sacubitril/Valsartan Initiation and Health Status Outcomes in Heart Failure with Reduced Ejection Fraction. JACC Heart Fail. 2019;7(11):933-941. )

“Meta-analjza 3 RWE studii: metoda fixniho efektu (HR: 0,78 [95% Cl: 0,68-0,88]); metoda nahodného efektu (p = 0,0053; HR: 0,75 [95% Cl: 0,61-0,92]). * 'n=110.

ENTRESTO™ je ochrannd znamka spolecnosti Novartis AG

Novartis s.r.0., Na Pankrdci 1724/129, 140 00 Praha 4 . .. ..
tel; +420 225 775 111, www.novartis.cz, info.cz@novartis.com 022306239285/06/2023 U NOVARTIS | Reimagining Medicine



Uvodnik | Editorial
Editorial

Petr Ostadal

Kardiologicka klinika, 2. Iékaf'ska fakulta Univerzity Karlovy a Fakultni nemocnice Motol, Praha

Milé damy, vazeni panové,

Cor et Vasa (CeV) je oficialnim ¢asopisem Ceské kardio-
logické spole¢nosti (CKS) a jiz Fadu let poskytuje prostor
jak pro publikaci originalnich védeckych sdéleni, prehle-
dovych ¢lankd a kazuistik, tak pro prezentaci zasadnich
sdéleni ¢lenam CKS, uvefejnéni zkracenych ¢eskych verzi
guidelines Evropské kardiologické spole¢nosti (ESC), pre-
kladd dalsich vyznamnych publikaci z ¢asopist ESC nebo
k publikaci stanovisek expertl k zdsadnim otazkam. Pre-
devsim zasluhou vedouciho redaktora prof. Aschermanna
a redakce CeV patfi dlouhodobé mezi nejlépe hodnocené
narodni kardiologické casopisy zemi sdruzenych v ESC.
Jsem za to velmi rad a chtél bych i touto cestou celému
redakénimu tymu podékovat.

Stranky CeV mési¢né navstivi pfiblizné mezi 3 500-
5 000 ctenarl (dvakrat byl mési¢ni nahled vice nez
10 000x) a dojde ke stejnému poctu stazeni jednotlivych
publikaci, pFicemZ nej¢ast&jsimi navitévniky jsou Cesi
(priblizné 2 500), nasledovani Slovaky (500), ostatni jsou
z riznych zemi svéta, nejvice pak z Turecka. Jak ze sta-
tistiky dale vyplyva, vice nez tretina zaslanych rukopisu
pfichazi ze zahranici (za rok 2022 — 41 %), zajem ceskych
autor( o publikaci plvodnich ¢lanka v CeV je relativné
mensi a vice nez polovinu uvefejnénych praci tvofi kazui-
stickd sdéleni (v roce 2022 90 ¢lankd, z toho 53 kazuistik
- 59 %).

CeV bude i nadéle nabizet uverejnéni viech zminénych
typu publikaci, ale jisté je moznost rozsireni ¢i vétsiho vy-
uziti i pro dalsi forméaty sdéleni.

Zcela si uvédomuiji, Ze v dnesni dobé, kdy jsou pfisné
hodnoceny védecké vysledky predevsim na zakladé pu-

blikaci v casopisech s impakt faktorem, je pritaZlivost
uverejnéni puvodniho ¢lanku v CeV pro ceské autory
vyznamné omezena. Na druhou stranu, vzhledem k dis-
tribuci a 3iroké dostupnosti CeV ¢lentim CKS na3 &asopis
nabizi moznost pfimého osloveni velké casti ceské kar-
diologické verejnosti. Po dohodé s vedoucim redaktorem
prof. Aschermannem bychom proto radi nabidli vyuziti
CeV nejen k publikaci originalnich sdéleni, ale i ¢eskych
verzi zdsadnich vysledk( ¢eského klinického a experimen-
talniho vyzkumu, primarné uverejnénych ve vyznamnych
mezindrodnich ¢asopisech, které by se tak mohly Iépe $iFit
mezi ¢eskymi kardiology a zviditelnit jak autorsky kolek-
tiv, tak dosazené vysledky v ¢eském kardiologickém pro-
stiedi. Opét se také budeme uchazet o zarazeni ¢asopisu
do PubMed, v prvnim kroku do PubMed Central, podle
vysledku toho postupu budeme znovu vyvijet snahu o zis-
kani impakt faktoru.

Pevné vérim, ze CeV bude i nadale pfindset zdsadni
a tolik potfebné informace nejen z originalniho kardio-
vaskularniho vyzkumu, ale i formou dalSich zminénych
prispévka.

Chtél bych jesté jednou podékovat viem, ktefi se po-
dileji na ¢innosti CeV, ale i Vam autorim, ktefi v CeV pu-
blikujete, a také Vam vsem c¢tendflm CeV za to, Ze jste
vénovali ¢as nasemu casopisu, a pevné vérim, Ze to byl cas
prospésny a pfijemné straveny.

Preji casopisu Cor et Vasa vie nejlepsi do dalsich let!
Petr Ostadal,
pfedseda CKS

Adresa pro korespondenci: Prof. MUDr. Petr Ostadal, Ph.D., FESC, Kardiologicka klinika, 2. Iékarska fakulta Univerzity Karlovy a Fakultni nemocnice Motol,

V Uvalu 84, 150 06 Praha 5, e-mail: ostadal.petr@gmail.com
© 2023, CKS.
DOI: 10.33678/cor.2023.078

Tento ¢lanek prosim citujte takto: Ostadal P. Editorial. Cor Vasa 2023;65:727.
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Kazuistické Cislo Cor et Vasa podesaté

(Issue of Cor et Vasa dedicated to case reports for the tenth time)

Michael Aschermann

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

Stalo se tradici, ze paté ¢islo kazdého roc¢niku Cor et Vasa
vénujeme publikacim kazuistik od mladsich koleg(l.'-®
Evropska kardiologicka spole¢nost a také Ceska kardio-
logickd spole¢nost se vénuji dlouhodobé vzdélavani nové
generace kardiologt, publikace kazuistik k témto aktivi-
tam jednoznacné patfi. Je zndmé, Ze v historii mediciny se
klinické védomosti preddvaly od zkusenych expertd pravé
formou sdéleni jednotlivych zajimavych kazuistik, které
byly zdrojem informaci, jez vedly ke sprdvné diagndze.
Upozornovaly také na nezadouci ucinky 1éka, formou ka-
zuistik bylo opakované referovano také o zcela novych
onemocnénich, o novych Iécebnych postupech a novych
metodach v diagnostice i v [écbé.

V letosnim disle si mlzete uzit pouceni na deseti ka-
zuistickych sdélenich, kterd pfindseji zajimavé pfipady
z fady oblasti kardiologie: za¢indme sdélenim o vzacné
tuberkulézni formé konstriktivni perikarditidy, na které
navazuji prace o manifestni koronarni pistéli u pacienta
se systémovou sklerodermii, dale o transkatétrové im-
plantaci aortalni chlopné (TAVI) u pacienta s vysokym
rizikem rozvoje TAVI infekéni endokarditidy. Problema-
tikou arytmii u TAVI se pak zabyva prdce o nové vzniklé
pfevodni poruse po TAVI a schopnosti jejich reparace
v praxi, nasleduji prace o parapneumonickych elevacich
segmentu ST, o vyznamu echokardiografie v diagnostice
perzistujici levostranné superior vena cava. Posledni ¢ty-
fi kazuistiky jsou od zahrani¢nich autora a vénuiji se roz-
dilnym tématam: reverzibilni encefalopatii po podavani
kontrastni latky u koronarni intervence, déle problema-
tice komorové tachykardie u non-Hodgkinova lymfomu,
papilarniho fibroelastomu vychazejiciho u vytokového

traktu levé komory a posledni je pak kazuistika vénova-
nd nahlé srdecni smrti.

Sekce obrazy v kardiologii pak pfinaseji zajimavé sdé-
leni, které se vénuje obstrukci vytokového traktu pravé
komory srdecni zplisobené aneurysmatem Valsalvova sinu.

Kromé uvedenych kazuistickych sdéleni najdete v tom-
to cisle dvé origindlni prace a dva ¢lanky prehledové, do-
poruceni je tentokrat vénovdno genetickému vysetreni
v kardiologii: Souhrnné vyjadreni a doporuceni odbor-
nik@ Pracovni skupiny kardiogenetiky pfi CAPK/CKS, SLG
a CSSL a ST p¥i CLS JEP.

Véfime, Ze i podesaté jsme pripravili kazuistické dislo,
které vas zaujme a prinese oCekavané pouceni.
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Uvod: Cilem této studie bylo porovnat dva systémy uzavirani Zil kyanoakrylatovym lepidlem, VenaSea
a VariClose®, v 1é¢bé povrchové Zilni insuficience.
Metody: Byla provedena retrospektivni analyza pacientl lécenych od dubna 2018 do dubna 2022 kyanoak-
rylatovymi lepidly pro insuficienci povrchovych Zil dolnich koncetin v jednom centru.
Vysledky: Systém VariClose® byl pouzit u 27 pacientl (30 zil) a systém VenaSeal™ u 97 pacientl (125 zil).
Median sledovéni pacientl lécenych systémy VariClose® a VenaSeal™ dosahoval 267 (IQR 223) a 201 (IQR
280) dn0. Po roce doslo k rekanalizaci u 11 zil [é¢enych systémem VariClose® a u 5 Zil l1é¢enych systémem
VenaSeal™. Mira okluze odhadnutéd Kaplanovou-Meierovou metodou v 30, 90, 180 a 360 dnech cinila pro
Zily 1écené systémem VariClose® 100 %, 96 %, 83 % a 42 % a pro zily 1é¢ené systémem VenaSeal™ 100 %,
98 %, 96 % a 91 % (p < 0,01).
Zavér: Systém VenaSeal™ mél vyznamné lepsi miru okluze nez systém VariClose®.

© 2023, CKS.

ABSTRACT

Objective: The goal of this study was to compare the cyanoacrylate venous sealing systems VenaSeal™ and
VariClose® in the treatment of superficial venous insufficiency.

Methods: A single-centre retrospective analysis on patients treated between April 2018 and April 2022 with
cyanoacrylate adhesives for lower limb superficial truncal vein insufficiency was performed.

Results: The VariClose® system was used in 27 patients (30 veins) and the VenaSeal™ system in 97 patients
(125 veins). The median follow-up periods for patients treated with VariClose® and VenaSeal™ systems were
267 (IQR 223) and 201 (IQR 280) days, respectively. At one year, recanalization occurred in 11 veins treated
with the VariClose® system and 5 veins treated with the VenaSeal™ system. The occlusion rates estimated by
the Kaplan-Meier method at 30, 90, 180, and 360 days were 100%, 96%, 83%, and 42% for veins treated
with the VariClose® system and 100%, 98%, 96%, and 91% for veins treated with the VenaSeal™ system (p
<0.01).

Conclusions: The VenaSeal™ system had significantly better occlusion rates than the VariClose® system.

Introduction

insufficient truncal veins with cyanoacrylate glue and its
main advantages over endovenous ablation techniques

Treatment of superficial venous insufficiency has changed
dramatically in the last decade. Endovenous laser and ra-
diofrequency ablation are currently the most frequently
used treatments and are recommended with a high level
of evidence in the current clinical guidelines.”? In recent
years, a new non-thermal treatment called vein sealing
has been gaining popularity. It consists of occlusion of

are that it does not require tumescent anesthesia or post-
procedural compression.

According to current guidelines cyanoacrylate adhe-
sive closure systems should be considered when a non-
-thermal non-tumescent technique is preferred."” The
most popular cyanoacrylate adhesive closure devices are
the VenaSeal™ closure system (MEDTRONIC, United States
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Comparison of VariClose® and VenaSeal™

of America) and the VariClose® vein sealing system (BIO-
LAS, Turkey). The main difference between them is that
the VariClose® system is associated with a shorter poly-
merization time.

VenaSeal™ has been shown to have occlusion rates con-
sistently above 90%.2 Similar excellent results have been
shown for the VariClose® system. A recent meta-analysis
analyzed studies investigating outcomes of treatment
with the VariClose® system. Seven studies were included,
and pooled occlusion rate at one year was 96.8%.* We
published our initial experience with VariClose® in 2021
and reported a surprisingly much lower occlusion rate
of 65% at six months.> This was the first study on Vari-
Close® coming from outside of Turkey. Then we followed
our single-centre study with a national study from four
centres in the Czech Republic, with a total of 79 treated
veins. The occlusion rate at 12 months was 36%, consider-
ably lower than the previous reports in the literature.*®

We now no longer use the VariClose® system and are
instead using the VenaSeal™ system. The reason for per-
forming this study was to compare the clinical efficacy of
VariClose® and VenaSeal™ in terms of occlusion and com-
plication rates from a single centre in the Czech Republic.

Material and methods

Study design and patient selection

All patients treated with VariClose® and VenaSeal™ sealing
system between April 2018 and April 2022 in the Centre
of Venous Surgery of the Clinic ISCARE in Prague were
included in the study. Patients were offered treatment
with a cyanoacrylate adhesive closure system if they pre-
sented with symptomatic insufficiency of the great sa-
phenous vein or small saphenous vein confirmed by du-
plex ultrasound and did not have any contradictions to
the treatment. Between April 2018 and November 2019
we used the VariClose® system. This group of patients was
used in our previous two studies.>® From May 2019 to Ap-
ril 2022 we used the VenaSeal™ system. Between May and
November 2019 patients could choose either option. Con-
traindications to treatment with a cyanoacrylate adhe-
sive closure system were defined as the presence of deep
venous thrombosis, active superficial thrombophlebitis,
hypercoagulable disorders treated with anticoagulants,
a history of sensitivity to cyanoacrylate or local anesthe-
sia, saphenous vein diameter of more than 12 mm and
pregnancy.

ITM

Study and treatment plan

Before the procedures each patient underwent a focused
physical examination, which included determination of
the Clinical Etiology Anatomy Pathophysiology (CEAP) ca-
tegory and Venous Clinical Severity Score (VCSS). All pa-
tients signed informed content. Immediately after the pro-
cedure, each patient was asked about the severity of their
pain during the procedure. Pain was assessed on a numeri-
cal scale where 1 indicated no pain; 2 light pain; 3 modera-
te pain; and 4 severe pain. Post-procedural check-ups were
performed within the first month and then at 6 and 12
months. At each check-up all patients underwent duplex
ultrasound examination and VCSS assessment.

Study endpoints

The primary endpoint of the study was assessment of
occlusion with duplex ultrasound. The secondary end-
points were changes in VCSS before and after procedu-
re and occurrence of postprocedural complications such
phlebitis-like reactions, hematoma, and ecchymosis.

Devices and procedure

The procedures were performed in an outpatient set-
ting without tumescent anesthesia and compression
stocking were not used after procedures. The VariClo-
se® and VenaSeal™ procedures were performed accor-
ding to the instructions published by Bozkurt in 2016
and Morrison in 2015.78 In brief, the micro-puncture
kit was introduced percutaneously under ultrasound
control at the level of the lowest insufficient point of
the venous reflux. After this the 5F introducer sheath
was advanced over the “J” guidewire to the saphe-
nous-femoral/popliteal junction under ultrasound
control. The delivery catheter filled with glue was
connected to the injection gun and inserted into the
introducer sheath and using direct ultrasound visu-
alization positioned 3 cm distal to the saphenous-fe-
moral/popliteal junctions when the VariClose® system
was used and 5 cm when the VenaSeal™ system was
used. With application of the adhesive accompanied
with external pressure, the saphenous vein was sea-
led. Technical success was defined as occlusion of the
saphenous vein with patency of the femoral or popli-
teal vein at the end of the procedure.

Definition of the vein occlusion

Occlusion of the treated saphenous vein was defined as
absence of flow and a non-compressible vein confirmed
with duplex ultrasound. The veins were occluded when
flow was only present within the proximal 3 cm from the
saphenous-femoral/popliteal junctions when using the
VariClose® system and within the proximal 5 cm when
using the VenaSeal™ system.

Statistical analysis

The normality of numerical variables was tested with the
Shapiro-Wilk’s test (p >0.05), visual inspection of histo-
grams, normal Q-Q plots and box plots. Descriptive sta-
tistics are expressed as mean + standard deviation (SD)
for normally distributed numeric data and median and
interquartile range (IQR) for data that did not follow
a normal distribution. Categorical data are expressed as
percentages. The ANOVA test was used to compare the
means of normally distributed data. For comparison of
categorical data, the y? test was used. The cumulative
occlusion rate of treated vein was analyzed using the
Kaplan—-Meier method. Patients lost to follow-up were
censored. Calculations were done using SPSS version 26
(IBM, Somers, NY, USA).

Results

Demography and baseline characteristics
One hundred and twenty-five insufficient saphenous
veins in 97 patients were treated with the VenaSeal™
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Table 1 - Demographic and baseline characteristics

Total

Veins treated 155
Number of patients 124
Females 106 (68%)
Mean age 54 (SD+13)
Right leg 80 (52%)
GSV 139 (89%)
Mean vein diameter (mm) 7.0 (SD1.9)
CEAP classification

1 2 (1%)

Q 59 (38%)

a 68 (43%)

c4 7 (5%)

c5 6 (4%)

c6 13 (8%)
Mean VCSS 5.2 (SD+4.9)

VariClose® VenaSeal™ p-value
30 125

27 97

23 (77%) 83 (65%) 0.27
47 (SDx12) 56 (SD+13) <0.05
18 (60%) 62 (49%) 0.54
28 (93%) 111 (89%) 0.46
6.3 (SD+1.5) 7.2 (SD+1.9) 0.38
0 2 (2%)

0 59 (47%)

29 (96%) 39 (31%)

1(1%) 6 (5%) <005
0 6 (5%)

0 13 (2%)

3.9 (SD+1.9) 5.5 (SD+5.3) 0.12

CEAP - Clinical Etiology Anatomy Pathophysiology; GSV - great saphenous vein; VCSS — Venous Clinical Severity Score.

Table 2 - Procedure characteristics

Total
Veins treated 155
Technical success 151 (97%)
Glue amount (ml) 1.6 (IQR 0.8)
Mean pain severity 1.6 (SD+0.6)
Mean procedure length (min) 28 (SD+8.0)
Hematoma 5(3%)
Ecchymosis 7 (5%)
Phlebitis-like reactions 31 (20%)

VariClose® VenaSeal™ p-value
30 125

26 (87%) 125 (100%) <0.05
1.9 (IQR 0.4) 1.6 (IQR 0.7) 0.05
1.7 (SD0.7) 1.5 (SD+0.6) 0.94

27 (SD+9.5) 29 (SD+7.6) 0.36

0 5 (4%) 0.36
1(3%) 6 (5%) 0.59

8 (26%) 23 (18%) 0.21

system and 30 insufficient saphenous veins in 27 patients
were treated with the VariClose® system.

In the majority of patients (89%), the treated incom-
petent vein was the great saphenous vein. The mean
vein diameter measured at the level of saphenous-fem-
oral/popliteal junctions was 6.3 mm (SD+1.5) in patients
treated with the VariClose® system and 7.2 mm (SD+1.9)
in patients treated with the VenaSeal™ system. The ave-
rage Venous Clinical Severity Score before surgery was 5.2
(SD+4.9). Detailed demographic and baseline characteris-
tics are shown in Table 1.

Procedure

The average procedure time was 28 minutes. Technical
success, defined as complete occlusion after delivery of
cyanoacrylate into the vein confirmed by ultrasound at
the end of the procedure, was noted in all veins trea-
ted with the VenaSeal™ system and in 26 (87%) of the
30 veins treated with the VariClose® system. The reason
for technical failure was caused by polymerization of the
venous glue within the delivery catheter blocking further

glue from being released and resulting in incomplete ab-
lation of the vein. These four cases were excluded from
further analysis. Average pain score during the procedure
was 1.6 with no significant difference between the two
treatments. Detailed procedure characteristics are shown
in Table 2.

Follow-up

The median follow-up period was 267 days (IQR 223) for
patients treated with the VariClose® system and 201 days
(IQR 280) for patients treated with the VenaSeal™. One-
-month follow-up visits were completed in 26 patients
(26 veins) treated with the VariClose® system and in 87
patients (107 veins) treated with the VenaSeal™ system.
Six-month follow-up visits were completed in 18 pa-
tients (18 veins) treated with the VariClose® system and
in 49 patients (65 veins) treated with the VenaSeal™ sys-
tem. Twelve-month follow-up visits were completed in
13 patients (13 veins) treated with the VariClose® system
and in 31 patients (40 veins) treated with the VenaSeal™
system.
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Fig. 1 - Kaplan-Meier curve with number of recanalized veins and patients lost to follow-up (censored) over time.

Occlusion rate

Veins were considered occluded when on duplex ultra-
sound examination they were non-compressible with no
signs of blood flow with the exception of the proximal 3
c¢m from the saphenous-femoral/popliteal junctions when
using the VariClose® system and the proximal 5 cm when
using the VenaSeal™ system. At one-year follow-up there
were a total of 11 recanalizations from 26 veins (42%)
treated with the VariClose® system and 5 from the 125
veins (4%) treated with the VenaSeal™ system. The esti-
mated occlusion rates for the VariClose® and VenaSeal™
systems calculated by the Kaplan—-Meier method are pre-
sented in Fig. 1. The overall occlusion rates estimated by
the Kaplan—-Meier method at 30, 90, 180, and 360 days
were 100%, 96%, 83%, and 42% for patients treated with
the VariClose® system and 100%, 98%, 96%, and 91% for
patients treated with the VenaSeal™ system. The log-rank
test revealed the difference in occlusion rates between
the two systems to be significant (p <0.01) (Fig. 1).

Clinical outcome

The most frequent postprocedural complications were
phlebitis reactions, which occurred in a total of 31 cases
(20%) without differences between the groups. Deep
vein thrombosis was not confirmed in any case during fol-
low-up. Average length of analgesia use was two days
in both groups and the average number of days until re-
turning to work was one day in both groups. Detailed
clinical outcome characteristics are shown in Table 2. The
mean preintervention VCSS for patients treated with the
VariClose® system was 3.9 (SD+1.9) and for patients trea-
ted with the VenaSeal™ system was 5.5 (SD+5.3) (p = 0.12).
At 180 days after treatment the mean VCSS score was 2.0
(SD+2.3) for the patients treated with the VariClose® sys-
tem and it was 1.0 (SDx2.7) for the patients treated with
the VenaSeal™ system (p = 0.34). At one-year follow-up
the mean VCSS scores for patients treated with the Va-
riClose® and VenaSeal™ systems were 2.5 (SD+2.2) and 1.0
(SD+2.7), respectively (p = 0.64). In 10 veins (38%) treated
with the VariClose® system and in 2 veins (2%) treated
with the VenaSeal™ system, endovenous laser ablation

was performed as a reintervention due to recanalization
with recurrence of symptoms.

Discussion

Four different cyanoacrylate adhesive closure systems
(VariClose®, VenaSeal™, VenaBlock™, and Veinoff™) are
available on the world market for the treatment of pe-
ripheral veins, but only two products, VariClose® and Ve-
naSeal™ are registered and approved by the State Institu-
te for Drug Control in the Czech Republic. Both sealing
systems are catheter-assisted endovenous techniques that
work to deliver n-butyl cyanoacrylate into the vein lumen
with subsequent activation of polymerization. The main
difference between them is that VenaSeal™ has a higher
viscosity and takes longer to polymerize than VariClose®.
Polymerization begins approximately 5 seconds after
contact with blood in the VariClose® system and after 1
second with the VenaSeal™ system. Polymerization takes
nearly 3 minutes to complete in the VenaSeal™ system,
but in the VariClose® system it is almost instantaneous.
Even though different mechanisms of action exist be-
tween both systems data available in the literature until
year 2021 revealed very similar results for the two sys-
tems. The VariClose® randomized trial, which compared
radiofrequency and with the VenaSeal™ system, demon-
strated a high occlusion rates of 94.4% at 36 months for
the VenaSeal™ system.® According a meta-analysis* from
2019, which included all studies on the VariClose® system
published at that time and analyzed a total of 918 pa-
tients (1000 limbs), the occlusion rate at 6 months was
97.3%. Good results reported in the literature was the
reason for us to start using the VariClose® system. Be-
tween April 2018 and November 2019, we used the Vari-
Close® system. Our preliminary results with VariClose®
system were published in 2021.5> We followed up our first
study with a nationwide study from four centres in the
Czech Republic.® The low occlusion rates in both studies
was the impetus for us to abandon the VariClose® system
and instead start using the VenaSeal™ system. This pre-
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sented us the unique opportunity to compare two diffe-
rent cyanoacrylate adhesive closure systems, which is, to
the best of our knowledge, the first such analysis. In the
present study, we retrospectively analyzed 30 superficial
truncal veins treated with the VariClose® system and 125
superficial truncal veins treated with the VenaSeal™ sys-
tem. The majority of patients was classified as either C2
or C3 according to the CEAP classification, indicating less
severe venous insufficiency. Demographic and baseline
data were similar in both groups. The first noted diffe-
rence was technical success of the procedure, defined as
complete vein occlusion after ablation with a patent com-
mon femoral or popliteal vein confirmed by ultrasound
at the end of the procedure. For the VenaSeal™ system
technical success was 100%, but for the VariClose® system
technical success was 87% due to failure in four patients.
The failure was caused by premature polymerization of
the glue within the delivery catheter preventing further
glue from being administrated. These four cases of tech-
nical failure were excluded from further follow-up and
are not included in the Kaplan-Meier analysis nor further
clinical postprocedural assessment analysis.

Even though demographic and baseline characteris-
tics and complications were similar in the two groups of
patients, the difference in occlusion rates was dramatic.
The overall occlusion rates at 1, 3, 6, and 12 months for
patients treated with the VariClose® system were 100%,
96%, 83%, and 42%, respectively, which is much lower
than reported in the literature prior to our previous two
studies.”'*'> On the other hand, the occlusion rates of pa-
tients treated with the VenaSeal™ system at 1, 3, 6, and 12
months were 100%, 98%, 96%, and 91%, which are more
similar to the current literature.'®"

One reason for the worse results of the VariClose® sys-
tem may be limited experience with it. However, results
from our multicentre study on the VariClose® system in
the Czech Republic were also poor.® Additionally, we had
as little experience with the VenaSeal™ system as with
VariClose® before the start of the study period.

Another explanation of the different rates of occlu-
sion rate in VariClose® group and results of previously
published studies is probably due to non-uniformity in
the definition of recanalization. A uniform internation-
ally recognized definition is mandatory. In our study we
define recanalization as presence of flow and vein com-
pressibility detectable by ultrasound in any part of the sa-
phenous vein apart from the first 3 cm for the VariClose®
system and first 5 cm for the VenaSeal™ proximal to the
sapheno-femoral/popliteal junctions. On the other hand,
Bozkurt and Yilmaz,’ Calik et al.,'’ and Koramaz et al."?
define recanalization as a patent segment of saphenous
vein more than 5 cm in length without regard of the loca-
tion. Tekin et al." define recanalization as a patent seg-
ment of the treated vein segment more than 10 cm in
length, similarly without regard to location. Tok et al.,”
Eroglu et al.,’ and Bademci et al.”® use the terms partial
and complete occlusion without stating a definition for
them. According to Bissacco et al.’s meta-analysis,* which
included a total of 918 patients (1000 limbs) treated with
VariClose®, the occlusion rate at 6 month was 97.3%,
which contrasts to the 6-month occlusion rate of 83% in
our study. The reported high rate of occlusion in Bissacco

et al.’s meta-analysis* is probably due to differences in
definition of recanalization and considering veins with
partial flow as occluded. We believe that our definition
of recanalization is clear and doesn’t make confusion in
reports of occlusion of treated veins.

Despite the differences in occlusion rates a decline in
VCSS was noted in for both systems and the difference in
reduction of VCSS was not significant between the two
treatments. The explanation for this finding may be that
even in recanalized veins there likely remains a variable
amount of adhesive substance in the lumen, which de-
creases the severity of the reflux and results in some clini-
cal improvement.

The high recanalization rates in VariClose® group and
need for additional reinterventions, which was more
frequently needed in for patients treated with the Vari-
Close® system than with the VenaSeal™ system was the
reason for premature termination of using VariClose® de-
vice in our centre and since December 2019 we have been
using the VenaSeal™ system exclusively.

The main limitation of the present study is its retro-
spective, non-randomized character, and lack of com-
plete follow-up data. Data from patients treated with
the VariClose® system were used in our previous publi-
cations.>® However, due to our bad experience with this
venous glue we did not want to use it in more patients
as we felt this would be unethical. The present study is
the first comparative study of two different venous glues
and one of the few analyses performed outside of Turkey
demonstrating very surprising information contrasting
with data presenting in the literature.
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Kontext: Zavislost na kardiostimulatoru, kterou Ize obecné definovat jako dUsledek nedostate¢ného nebo
chybéjiciho intrinsického pacientova srdecniho rytmu, mize mit nebezpecné néasledky pfi poruchach rytmu,
jez mohou ovlivnit fungovani kardiostimulatoru.
Cile: Zjistit prevalenci zavislosti na kardiostimulatoru u pacientl s trvalym kardiostimulatorem a analyzovat
jednotlivé faktory, které mohou vznik zavislosti ovlivnit. Déleni pacientl na ty se zavislosti versus bez zavis-
losti na kardiostimuldtoru vyznamné ovliviiuje jejich 1écbu.
Pacienti a metoda: Do prurezové studie bylo zafazeno 400 pacientd s trvalym kardiostimuldtorem pro rGzné
bradyarytmické poruchy. Pacienti dochazeli v ramci sledovani od listopadu 2013 do srpna 2014 na specia-
lizované kardiochirurgické pracovisté Ibn Al-Bitar Specialized Center. Vysetfeni pfipadné zavislosti na kar-
diostimulatoru se provadélo snizenim zékladni stimulované frekvence na 30 tep(/min, pficemz se soucasné
pozorné sledovala pfitomnost intrinsického rytmu i rozvoj symptoma souvisejicich s tzv. underpacingem.
Vsechny udaje potiebné pro nads vyzkum se ziskavaly prostfednictvim dotazniku, programovéni a predcho-
zich udajd o pacientovi.
Zavér: Zavislost na kardiostimulatoru byla zjisténa u 17 % zafazenych pacient(. Nejvyznamnéjsimi promén-
nymi ovliviujicimi incidenci zavislosti byly zakladni rytmus pred implantaci a celkova doba stimulace. Demo-
grafické charakteristiky pacientd se zavislosti na kardiostimulatoru nesouvisely. Nebyl ani prokazén zadny
vztah mezi zavislosti na kardiostimulatoru a zpUsobem stimulace, rezimem frekvenc¢né reaguijici stimulace,
pfipadné dobou od implantace.
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ABSTRACT

Background: Pacemaker dependency can be defined generally as inadequate or absent patient intrinsic rhythm,
it has a dangerous consequence during conditions that may affect pacemaker function.

Objectives: To identify the prevalence of pacemaker dependency among patients with permanent pace-
maker and to analyze the particular factors that may affect its occurrence. Grouping the patients to pace-
maker dependent or not has a great effect on patient management.

Patients and method: A cross-sectional study enrolled 400 patients with permanent pacemaker for different
bradyarrhythmia abnormalities. Patients visited lbn Al-Bitar Specialized Center for cardiac surgery from No-
vember 2013 to August 2014 as a part of their follow up programming. The test for pacemaker dependency
was performed by decreasing the base paced rate to 30 bpm with close observation to the presence of int-
rinsic rhythm as well as development of symptoms related to under pacing. All data needed for our research
were obtained via questionnaire, programming, and patient previous data.

Conclusion: Pacemaker dependency was identified in 17% of the enrolled patients. The underlying rhythm
before implantation and the total time of pacing were the most important variables that affect the inciden-
ce of dependency. Patients’ demographic characteristics were not associated with pacemaker dependency.
Mode of pacing, rate adaptive mode, and time since pacemaker implantation were not found to be associ-
ated with pacemaker dependency.
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Prevalence and predictors of pacemaker dependency

Introduction

The incidence of pacemaker dependency is variable and
depends on the definition and testing technique. There
are differences in the protocols in terms of the lower basic
pacing rate during the test, the gradual or not reduction
of the rate of ventricular pacing, the duration of the test,
and the evaluation of symptoms apart from the presence
or absence of an escape rhythm. Of note, current proto-
cols do not usually apply a complete cessation of back-
-up pacing for some time period.' The latter process was
very common in the past when external programmability
by telemetry was unavailable. Moreover, the particular
practice of each country regarding PM implantation in-
dications significantly affects the incidence of pacemaker
dependency. For example, in poor countries with very
poor resources and no cover of the costs by a national
insurance, the pacemaker dependency incidence would
be very high since only very symptomatic patients with
advanced bradyarrhythmia disorders would have been
implanted a PPM.2 The incidence of long-term pacemaker
dependency depends mainly on the underlying bradyarr-
hythmic abnormality. It is well known that patients with
high-grade AV block become pacemaker dependent more
frequently than those with sick sinus syndrome (SND)."3#4

Pacemaker dependency becomes a very important top-
ic recently especially being complicating many advanced
cardiac procedures that necessitated PPM implantation.®

We aimed in this study to identify the prevalence of
pacemaker dependency and the particular variables that
may affect its occurrence. Grouping the patients to pace-
maker dependent or not may affect the decision regard-
ing the frequency of follow up, and bring the attention
to the conditions that may affect the pacemaker function
which could be life-threating in pacemaker-dependent
patients.

Patients and methods

Study design and setting: This cross-sectional study was
conducted on 400 patients who attended Ibn AL-Bitar
Specialized Center For Cardiac Surgery between the peri-
od from November 2013 to August 2014.

Patients: All the eligible patients had permanent pace-
makers.

Data collection: The indication and decision of implan-
tation were undertaken previously by interventional car-
diologists nearly in all patients.

A questionnaire was designated to evaluate the pa-
tients which includes patient name, age, gender, date of
the implantation of the pacemaker, mode of pacing and
whether programmed to rate adaptive or note and the
percent of total ventricular pacing was achieved during
pacemaker programming.

The underlying rhythm abnormality that necessitates
pacemaker implantation was identified by pacemaker
card in most of the patients, recalling patients’ medical
records from the hospital archive or during programming
by disclosing underlying rhythm if it was possible.

Definition: We consider the patient is pacemaker-de-
pendent if there was absence of native ventricular rhythm

when pacing was programmed down to 30 bpm or when
symptoms related to under pacing were developed.

Device assessment: The method of programming was
as routinely done with addition of the test for pacemaker
dependency, during the test any symptom related to bra-
dycardia was registered which include light headedness,
dizziness, presyncope, syncope shortness of breath. All
mode of pacemaker was turned to VVI. Patient rhythm
is monitored by exposing programmer EGM with the an-
notations. The rate of pacing is gradually decreased to
30 bpm with close observation to the underlying intrinsic
ventricular rhythm as well as recording of patient’s symp-
toms. If native rhythm didn't appear 5 seconds after
reaching the pacing rate of 30 bpm or any significant
symptom of bradycardia was developed the pacing was
turned to original setting and patients were considered
pacemaker-dependent.

If any continuous native rhythm appeared during this
period (from original programmed rate down to 30 bpm)
or the patient was totally asymptomatic, the patient was
not considered pacemaker-dependent. Patients who have
their native rhythm above the basic paced rate didn’t un-
dergo the test for the pacemaker dependency.

Data analysis: SPSS V.20 (Statistical Package for the
Social Sciences version 20) was used for data input and
analysis. The Chi-square (y?) test was used but when one
of the expected values was less than 5, Fisher exact test
or Mid-p exact test was used to calculate p-value. Cor-
relation between continuous variable was assessed using
ANNOVA test. Significant p-value was <0.05.

Ethical approval and patient consent: Ethical approval
for this study was obtained from the Arab Board of Health
Specializations and lbn Al-Bitar Cardiac Centre. Informed
consent was obtained from each patient to participate.

Results

400 patients were enrolled in the study. 219 (54.8%) were
males and 181 (45.2%) were females, the mean age + SD
was 54+20.4 years, the youngest patient was 18 months
old and the oldest one was 89 years old.

The pacemakers that were implanted for the studied
patient were: VVI in 199 patients, VDD in 76, DDD in 124
patients, and AAl in one patient (Fig. 1).

250

200

150

100

Number of patients

Wi VDD DDD AAl
Type of pacemakers

Fig. 1 - Type of pacemakers
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Table 1 - The relation between age and dependency
Age (yrs) The Non- Total  p-value
dependent  -dependent
<30 9 52 61 0.78
[ ] Non-dependent 30-60 15 78 93
] Dependent >60 44 202 246
Total 68 332 400
X Table 2 - Relation between gender and pacemaker dependency
Fig. 2 - The prevalence of pacemaker dependency Gender P Non- e
(%) -dependent
200 Female 30 (16.5) 151 181 0.85
122 Male 38 (17.3) 181 219
£ 140 Total 68 332 400
£ 120
S 100
s 30 Table 3 - Time since implant vs. dependency
[
T 60 Time since Dependent Non- Total  p-value
2 5 implant (%) -dependent
20 . . 1-5 years 38(148)  218(852) 256  0.09
0 . _ 6-10 years 27 (21.4) 99 (78.6) 126
Rate responsive Non-rate responsive
Rate responsiveness status >10 years 3(16.6) 15 (83.4) 18
: : : Total 68 332 400
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Fig. 4 - Relation of time of pacing with dependency

The overall prevalence of pacemaker dependency
among all studied patients was 17% (Fig. 2).

The relation between age and dependency was statis-
tically not significant. See Table 1.

30 (16.5%) of 181 female patients were pacemaker-
-dependent, 38 (17.3%) of 219 males were dependent the
relation between gender and dependency was not sig-
nificant (Table 2).

The pacemakers of 192 patients were programmed to
rate response mode 33 (17.1%) of them were pacemak-
er-dependent, the remaining 208 were not set to rate
responsive and 35 (16.8%) of them were pacemaker de-
pendent, the relation was not significant (p-value = 0.9)
(Fig. 3).

The relation between the time elapsed since pacemak-
er implantation and dependency was not statistically sig-

nificant, Table 3 illustrates the distribution according to
time since implantation.

14.5% of patients with VVI pacemakers were depen-
dent, 22.3% of patient with VDD pacemakers were de-
pendent and 17.7 % of DDD patients were dependent,
this difference was statistically non-significant (p-value =
0.4) (Table 4).

The percentage of pacing which reflects total time at
which the patient was being paced was significantly as-
sociated with pacemaker dependency (p-value = 0.001)
(Fig. 4).

In the analysis of underlying rhythm abnormalities and
their relation with pacemaker dependency (Table 5), 221
patients have AV nodal block (which include CHB and
2nd degree block) of them 26.6% were pacemaker de-
pendent, 21 patients have sinus Bradycardia (9.5% were
dependent), 62 patients have tachy-brady presentation
(3.2% were dependent), 36 patients with long pause
(5.5% were dependent), 13 patients have sinus arrest or
exit block (7.2% were dependent), 22 patients with atrial
fibrillation and slow ventricular response (9% were de-
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Underlying rhythm Dependent Not Total
(%) dependent
AVB 59 (26.6) 162 221
Sinus bradycardia 2 (9.5) 19 21
Long pause 2 (5.5) 34 36
Tachy-brady 2 (3.2 60 62
Sinus arrest or block 1(7.2) 12 13
Bifascicular block 0 (0) 4 4
Af + slow V. response 2(9) 20 22
Chronotropic incompetence 0(0) 3 3
Uncertain 0(0) 18 18
Total 68 332 400

pendent), 4 patients with fascicular block or alternating
bundle branch block, 3 patients with chronotropic incom-
petence, and in 18 patients the underlying rhythm was
uncertain (no one of them were dependent). Pacemaker
dependency was more common in patients with AVB.

Discussion

Up to our knowledge there is no reported data from Iraq
regarding pacemaker dependency. Permanent cardiac
pacing is the treatment of choice for irreversible and sym-
ptomatic bradycardic abnormalities. The issue of pace-
maker dependency is complex and actually there is a gre-
at diversity of definitions in the available literature, and
by reviewing the previous literature one can conclude
that there is no agreement with single definition for the
pacemaker dependency. In general, pacemaker depen-
dency is defined as inadequate or even absent intrinsic
rhythm and therefore patient can suffer significant sym-
ptoms or cardiac arrest after cessation of pacing.?*

In most of the reported papers, a decrease in the
base paced rate 30-40 bpm is performed with close ob-
servation for an underlying intrinsic ventricular rhythm
in addition to monitoring the patient symptoms. The
assumption of symptoms and lowering the pacing rate
to diagnose pacemaker dependency was conducted by
many investigators.®’

In the present study the definition of pacemaker depen-
dency encompassed absence of intrinsic ventricular rhythm
during backup pacing down to 30 bpm with careful assess-
ment of patient symptoms related to bradycardia.

In the present study pacemaker dependency was iden-
tified in 17% of the enrolled patients, a wide range of
incidence (2.1-50%) of pacemaker dependency was men-
tioned in the available literatures.®® This difference may
be attributable to the protocol that is used to define
pacemaker dependency, Lelakowski et al."® used cessation
of pacing for 5 second with inclusion of patient symptoms
and the rate in his study was 2.1%, Nagatomo et al.” low-
ered the pacing rate to 30 bpm but didn’t include the
symptoms in the test for dependency, the rate of PMD in
his study was 7.2%.

Glikson et al." used 50 bpm as a cutoff point to define
PMD, so the incidence of PMD was 50%.

Tang et al.” in his review to the of Canadian Trial
Of Physiological Pacing (CTOPP) found that 45% of the
studied patients have native rhythm more than 60 bpm,
while 22% of the patients have a native rhythm below
40 bpm.

In accordance with other investigators,’®'° patients
with AVB in the present study have a higher rate of de-
pendency, which can be due to lack of transmission of
normal impulse from atria to ventricle so they are the
most dependent group on ventricular escape rhythm.

We found that pacemaker dependency tends to be
more common with increased percentage of pacing
(which reflects total time of pacing) this was in consis-
tence with the result of Nagatomo et al.,” this could be at-
tributed to overdrive suppression or the patients already
need for pacing.

The correlation between age or gender and pacemak-
er dependency was not statistically significant, this was in
agreement with the result of Lelakowski et al. and Naga-
toma et al.”"°

The different modes of pacing VVI, VDD, and DDD
didn't affect the rate of dependency, this was concordant
with the results by Lelakowski et al.’® and Tang et al."?

There was no significant difference between the time
that had elapsed since pacemaker implantation and prev-
alence of pacemaker dependency, this agrees with the
result of Tang et al."?

Whether the pacemaker was programmed to rate
adaptive mode or not, we found that it has not affected
the incidence of dependency, here there was no data to
compare with this finding.

It is important to mention that the data from this paper
was based on single patient visit; many studies also used
single snapshot evaluation of dependency.”! In addition
in the review of CTOPP trial by Tang et al. [12] he found
that 21 % of patients were pacemaker dependent in the
first visit and after 4 years of follow up 22% were depen-
dent, that means there was no significant difference in the
rate of dependency during long follow-up period.

Glikson et al."" involved some patients in his study to
ambulatory monitoring to follow up the change in de-
pendency; he found that the overall results correlation
between a single visit and an ambulatory test was 92.9%.

Conclusion

Pacemaker dependency is frequent phenomenon among
patients with permanent pacemaker. The prevalence of
pacemaker dependency in our patients was 17%. The pre-
sence of complete heart lock and second degree block are
the most underling rhythms associated with pacemaker
dependency. Total time of pacing is significantly associ-
ated with dependency. Patient’s demographic characte-
ristics were not associated with pacemaker dependency.
Mode of pacing, rate adaptive mode and time since pa-
cemaker implantation were not found to be associated
with pacemaker dependency. A reasonable decrease in
total time of pacing may help decrease chance of pace-
maker dependency.
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ABSTRACT

Until the late 19th century, the heart was thought as an organ that shouldn’t be touched. Famous surgeon
Stephen Paget in 1895 wrote: “Surgery of the heart has probably reached the limit set by the nature, no new
methods, and no new discovery can overcome the natural difficulties that attend a wound of the heart.”
But surgeons like Axel Cappelen in Norway in 1895, and Ludwig Rehn in Germany in 1896 dared to enter
into this taboo territory and repaired stab injuries of the heart. With these, the era of cardiac surgery began.
Later, the two world wars opened the opportunities of exploring heart wounds for the war veterans like
George Gray Turner, Henry Souter, Dewitt E. Harken, Wilfred Gordon Bill Bigelow, Walton Lillehei, John Gib-
bon, Vasilii Kolesov, Nikolai Amosov, Christian Cabrol and many others. At the turn of the century, rheuma-
tic fever with endocarditis was almost an epidemic disease. Consequently, mitral valvular pathologies were
common complications. The intense search for a surgical solution led to the valuable experimental works
of Alexis Carrel and Tuffier in 1914, Elliot C. Cuttler in 1923, and Sir Henry Souttar in 1925. In 1944, Blalock-

Keywords: Taussig shunt designed for blue baby demonstrated that heart surgery could be possible. Finally in 1953
Cardiopulmonary bypass John Gibbon developed the cardiopulmonary bypass (CPB) technique with the heart lung machine com-
Heart surgery mencing the modern era of cardiac surgery. The history of Pre-CPB innovations of cardiac surgery remains
Invention a fascinating part of the history of medicine.
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Heart surgery before the CPB era

Introduction

The heart is a difficult organ for the surgeons to operate
and it is considered the ultimate surgical frontier. Until
the late 19th century, it was thought that heart is a sa-
cred organ not to be touched by the surgeons. Legen-
dary surgeon Theodore Billroth once said: “Any surgeon
who dares to touch the heart of his patients, will lose the
respect of his colleagues.” Be it myth or truth, this Bill-
roth verse is widely quoted in the contemporary litera-
tures." Another famous surgeon Stephen Paget in 1895
wrote: “Surgery of the heart has probably reached the
limit set by the nature, no new methods, and no new dis-
covery can overcome the natural difficulties that attend
a wound of the heart.”2 But there were others, who were
ready to take the burden. Surgeons like Axel Cappelen in
Norway and Ludwig Rehn in Germany dared to enter this
taboo territory and made attempts to change the course
of cardiac surgery.

The nineteenth century efforts

The German surgeon Ludwig Rehn enjoys the credit of per-
forming the first ever successful cardiac surgery in human
history. On the 9th of September 1896, he repaired a stab
wound on the right ventricle of a patient. But some con-
fusion and controversy still exist in deciding the first car-
diac surgery, depending on how it is defined. A few other
claims are there to have achieved this accomplishment
even before Ludwig Rehn. However, these surgeries either
involved only the pericardium or the patients didn’t sur-
vive justifying the credit being awarded to Rehn.

With the beginning of the nineteenth century, there
came a few reports of surgery involving the pericardium.
These procedures mainly were drainage of pericardial
fluid accumulations through thoracic incision. In an 1815
publication, Francisco Romero from Barcelona claimed
to perform such an operation as early in 1801, for which
some authors consider him as the first cardiac surgeon.?
Then a few cases of suturing on the true myocardium
came. With a laborious effort Alexi-Meskishvili V, and
Bottcher have enlisted 22 reported cases of suturing of
the heart performed in the nineteenth century. Of them,
only 8 survived.!

Norwegian surgeon Axel Hermansen Cappelen (1858-
1919) attempted to repair a stab wound on the left ven-
tricle of a 24-year-old man on the 4th of September 1895,
at the Rikshospitalet in Kristiania, today’s Oslo.* Having
performed left lateral thoracotomy and extending the
existing pericardial wound, an injury to a coronary ar-
tery became visible. This was tied with cat-gut sutures.
On the first postoperative day, the patient could already
eat again. However, the patient developed fever, and the
patient died on the morning of 7th September. The au-
topsy revealed mediastinitis as the cause of death. It was
also established that the ventricular wall had not been
entirely penetrated, and that an injury to the coronary
artery was the source of the bleeding.*

The next known case of heart suturing is that by Guido
Farina (1868-1939) of Rome in March 1896. His repair of
a stab wound on the left ventricle of a patient was men-

tioned only briefly in a contribution by Franceso Durantes
to a discussion at the 11th Congress of the Italian Society
for Surgery in 1896, It was not until 1910 that John Bland-
Sutton reported this case in detail.> However, this pa-
tient also died of severe bronchopneumonia after 3 days,
though autopsy showed a perfectly healed cardiac wound.

Another case remains mysteriously obscured in most of
the literature. Daniel Hale Williams, an African American
surgeon performed what is often referred to as the first
successful cardiac operation.® On the 10th of July 1893,
Williams repaired the torn pericardium of a knife wound
patient, James Cornish. About fifty days after the initial
procedure, Cornish left the hospital. It was not reported
until 1897. Some contemporary literature claims that the
repair involved injury of the right ventricle as well. How-
ever, on most accounts Williams is only given credit of
performing pericardial repair as the first African Ameri-
can surgeon in 1893, whereas Henry Dalton was the first
American to perform pericardial surgery on the 6th of
September 1891.

The surgical repair by Ludwig Rehn qualifies as the first
successful cardiac operation in all regards. William Justus,
a 22-year-old gardener in Frankfurt am Main, Germany
had a knife wound to the chest in the night of the 7th
of September 1896. Returning from a journey on the 9th
of September, Dr Rehn saw the patient, who was earlier
managed by his colleague Dr Siegel. Rehn attempted
hemostasis with an incision in the fourth left intercostal
space and dividing the fifth rib. After extending the peri-
cardial cut, a wound measuring approximately 1.5 cm in
the middle of the right ventricle could be seen in dias-
tole. Rehn repaired the wound putting three interrupted
stiches with a silk suture on a fine intestinal needle. After
placement of the third suture, the bleeding completely
stopped. The patient recovered and discharged later in
good health.” This nineteenth century triumph ultimately
changed the course of cardiac surgery and is rightly con-
sidered as the first ever successful heart operation.

The great wars and cardiac surgery

Then came the world wars. The development of heart sur-
gery is one of the greatest achievements of medicine in
the 20th century. The nineteenth century was the century
of scientific inventions. Several new inventions in Europe
and America had changed the world forever. At the same
time, sheer competition and rivalry between the Europe-
an colonial forces reached the peak. The result was the
two all-time worst man-made catastrophes, the First and
the Second World Wars took place in the 20th century
with an estimated loss of more than a hundred million
lives. Ironically, these heavy casualties created a unique
opportunity for the surgeons to perform operations. As
human tragedies, they were unsurpassable, but as for
medicine, especially the new field of heart surgery, there
was a boom .3

Most soldiers with heart wounds usually die before any
medical attention on the battlefields from the immedi-
ate trauma, from shock or blood loss. But some of them
survived the initial injuries with bullets and metallic frag-
ments inside their hearts. Although it was still thought by
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the medical establishment that nothing could be done,
the world wars changed the attitude of physicians to-
wards heart surgery forever. Dedicated surgeons work-
ing under desperate circumstances bucked conventional
medical wisdom and found innovative ways to treat the
heart wounds successfully.>'°

Dr. George Gray Turner made one of the earliest at-
tempts to remove a bullet from a soldier’s heart injured
during the battle of Cambrai at a British base hospital.
Fired from 500 yards, a machine gun bullet went through
the victim'’s left breast pocket into the heart. This was the
time before the introduction of blood bank, pacemaker,
and antibiotics. He performed the surgery just with primi-
tive ether anesthesia and poor OT lighting. This lucky first
world war (WW [) soldier, who was operated in 1917, sur-
vived and subsequently lived through to participate also
in the second world war (WW II).8°

The first documented series of successful cardiac opera-
tions were performed in 1944 by US Army surgeon Captain
Dwight Emary Harken in Europe. The amazing series of
134 operations for removal of shrapnel pieces and other
projectiles in and around the heart, right after D-day and
the battle of Omaha beach, can certainly be considered as
one of the decisive turning points towards modern cardiac
surgery. Advances have often been war related and the
fact that the patients were young, otherwise healthy sol-
diers, certainly favored successful results. It probably led to
the beginning of surgery for mitral stenosis. One should
nevertheless remember that the 1948 breakthrough in sur-
gery for mitral stenosis did not happen out of the blue, as
a short historical retrospective will show."

Early surgical ventures and adventures

Dr. Henry Souttar was a veteran British military surgeon of
WW I. At the outbreak of war in 1914, Souttar was deploy-
ed to the Belgian field hospital at Antwerp and for his per-
formance, was awarded the Order of Crown of Belgium.
After the war, he innovated a surgical treatment for mitral
stenosis (primitive CMC). On the 6th May 1925, he made
an opening in the left atrial appendage of the beating
heart and inserted a finger to correct the damaged mit-
ral valve (transauricular finger dilatation). This was a pio-
neering operation, improved the patient’s condition, who
survived five more years.>'"" Souttar was certainly an expe-
rienced surgeon as he managed, under 1925 conditions, to
take hold of a torn auricular appendage and instantly still
a massive hemorrhage, ligating the appendage at its base.
Souttar was spared the unfortunate experience of Cuttler
with his six consecutive operative failures. Twenty-five
years later, when Harken asked him why he never follo-
wed up his initial success, he wrote back “because | could
never get another case”. At the time, it was the doctrine of
cardiologists that what mattered the condition of myocar-
dium, not the stenotic valve.

After the war

The two world wars opened the opportunities of explo-
ring heart wounds for the war veterans like George Gray

Fig. 1 - The patient is put inside an ice filled tub for surface hypo-
thermia with inflow occlusion technique.

Turner, Henry Souter, Dewitt E Harken, Wilfred Gordon
Bill Bigelow, Walton Lillehei, John Gibbon, Vasilii I. Kole-
sov, Christian Cabrol and many others. The second world
war ended on 15th August 1945. In the European front,
it ended even earlier in May 1945. The surgeons engaged
in different warfronts returned home and joined civilian
hospitals. American surgeon Clarence W. Lillehei served
in Africa and Italy during the second world war. He won
several combat medals, including a Bronze Star for meri-
torious services and achieved the rank of lieutenant co-
lonel. After the war, he returned to the University of Mi-
nnesota in 1945 and later he was inspired to perform the
historic operations with hypothermia and inflow occlusi-
on (Fig. 1), of atrial septal defect (ASD) closure, along
with his longtime friend and colleague, F. John Lewis."

Two most innovative techniques

‘Surface hypothermia with inflow occlusion” and ‘Contro-
Iled cross circulation” were two most amazing innovative
techniques of heart operations invented by the surgeons
before the CPB era. The extreme cold climate of Canada
and Northern USA inspired the surgeons to make the use
of the freezing temperature in reducing metabolism for
tissue restoration while the heart is kept arrested for the
intracardiac repairs. The anesthetized patients were put
in a tub full of ice and cold water and let the body pro-
ceed to hypothermia. When the body temperature had
gone down near 28 °C, the heart would have gone to
fibrillation or arrest. The hypothermic body was then ra-
pidly taken to operation table and the cardiac operation
was performed in a quick mode. Hypothermia reduced
the oxygen requirement of the body during the period
of circulatory arrest and protected the sensitive organs,
especially neuro tissues. On completion of the surgical
correction, the body was shifted to another tub full of
warm water for rewarming and restoration of cardiac
function.”
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Canadian war veteran surgeon Wilfred Bigelow
played a key role introducing the idea of hypothermia in
cardiac operations. Based on these results, the method
began to be used in clinical cases. John Lewis in Min-
neapolis was the first to succeed. On the 2nd Septem-
ber 1952, he and Richard Varco closed an atrial septal
defect through a wide atrial incision during an inflow-
occlusion.™

Legendary Indian Bengali surgeon P. K. Sen performed
the first intracardiac repair of an ASD in India using this
technique in 1956."> Another Bengali surgeon Dr. A. K.
Basu performed an aortic valvotomy using surface hy-
pothermia and inflow occlusion technique in Presidency
General Hospital, Calcutta (Kolkata), India in 1959."® So
the use of various innovative techniques of pre-CPB era
was not limited to USA alone.

The role of hypothermia as the sole method for open-
heart surgery was an extremely short-lived one, only be-
tween 1952 and 1954, before cardiopulmonary bypass
became operational. Just a handful of surgeons had the
daring, technical skill, and speed to perform the task with
the short, 6- to 10-minute time allowed for an intracar-
diac operation. With the invention of heart-lung ma-
chine, hypothermia as the soul technique of cardiac sur-
gery was abandoned and became an adjunct in the form
of the heat exchanger continues as an essential part of
modern bypass-systems. Furthermore, the introduction of
‘cold-cardioplegia’ in 1959-1960 really started the devel-
opment of ever more sophisticated and time-consuming
techniques."

Another interesting method of intracardiac repairs
during the pre-CPB era was the controlled cross circula-
tion method (Fig. 2). On 26th March 1954, C. W. Lillehei
successfully closed a ventricular septal defect under con-
trolled cross circulation method. In this method, a donor,
usually one of the parents, was used to take up the role
currently played by the heart lung machine and the oxy-
genator.™

An arterial cannula was inserted to a femoral artery
of the donor and connected via a plastic tube to the

Fig. 2 - Controlled cross circulation method for intracardiac repairs.

ascending aorta of the child being operated. Thus the
arterial supply from the donor femoral artery would
support the systemic circulation of the child, when the
child’s heart is arrested to allow surgical correction.
The systemic venous return would be sent back from
the right atrium or superior and inferior vena cava to
the ipsilateral femoral vein of the donor via another
plastic tube and cannula. Hence the circulatory systems
of both the donor and the child under operation are
maintained, while the donor’s femoral vessels act as
a living modern day heart lung machine and oxygen-
ator system. Lillehei also contributed to develop valve
prosthesis, pacemaker of heart and trained many sur-
geons worldwide.

Behind the iron curtain

During the cold war era, a significant progress was
made by the surgeons of the USSR. The information on
their advancement not available then became available
later on. Vasilii Kolesov, a Russian surgeon, was given
the rank of Major in the medical corps of the Soviet
Army. During the historic siege of Leningrad, Kolesov
performed many surgeries of combat injuries. Kolesov
left the military service in 1953 with the rank of Colonel
and became the chairman of the Department of Sur-
gery at the First Leningrad Medical Institute and inno-
vated various thoracic and cardiac surgical procedures.
On the 25th February 1964, Kolesov performed argua-
bly the first successful clinical coronary artery bypass
operation."

Another Soviet surgeon Vladimir P. Demikhov
stunned the world with his magical transplant works.
His kin interest in mammalian circulatory system drew
him to various experiments in his early adult life. At the
age of 21 in 1937, he created and implanted the first
artificial heart into a dog, which survived for two hours
after surgery. After serving in the Chinese-Japanese
front during WW II, he returned home with several
medals at the end of the war and resumed his research
works. He was the master of organ transplantation in
animals during the pre-CPB era. In 1951, Demikhov
performed an isolated orthotopic heart transplanta-
tion in a dog. Gradually survival time of these trans-
planted animals increased from a few hours to several
weeks. Some amazing photographs and cine of Demik-
hov’s animal experimental works still astonishes the
surgeons today.

Nikolai Amosov was a famous Ukrainian surgeon of
Russian origin who made significant contribution in the
development of cardiac surgery in the USSR. He stud-
ied engineering for a year before moving to medical
school. This engineering knowledge helped him to in-
novate various devices used in cardiac surgery in the
pre-CPB era.?® He was also a notable author. His novel
‘The thoughts and the heart’ is an exciting novel and all
cardiac surgeons must read it. Millions of copies of this
book have been sold worldwide and translated into
various languages (Fig. 3). A photograph of the cover
of the book translated in Bengali from corresponding
author’s collection is portrayed here (Fig. 3).
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Fig. 3 - The interesting book of Nikolai Amosov translated in Ben-
gali and Nikolai Amosov.

Early valvular operations

At the beginning of the 20th century, rheumatic fever
was almost an epidemic with endocarditis and frequent
mitral valvular complication. Consequently, the search
for a surgical solution led to the experimental work of
Alexis Carrel and Tuffier in 1914, Elliot C. Cuttler in 1923
and Sir Henry Souttar in 1925. As early as 1902, the Bri-
tish cardiologist Sir Lauder Brunton published an article
in the Lancet with the unmistakable title ‘Surgical ope-
ration for mitral stenosis’. Brunton’s suggestion provo-
ked an immediate protest by one of the leading, more
conservative professors who wrote: “It is possible to do
many things that are useless and some that are harmful.”
Carrel and Tuffier, in 1914, published an important paper
in the ‘Presse Medicale’ entitled, ‘Chirurgie des orifices
du coeur’ (Surgery of the orifices of the heart) and sta-
ted that “their experimentation had shown that mitral
stenosis as well as certain cases of aortic and pulmonary
stenosis under certain well specified conditions might be-
nefit from surgical intervention.” It had taken another
10 years before the clinical one-time successes of Cuttler
and Souttar was achieved. Elliot Cuttler and his cardiolo-
gist Samuel Levine, at the Peter Bent Brigham Hospital
in Boston, became successful with one transventricular
mitral valvulotomy on 2nd June 1923. They had to aban-
don further progression as six subsequent attempts led to
postoperative deaths from massive mitral regurgitation.?!

Twenty-five years later, Charles P. Bailey and Dwight E.
Harken started a new era! Bailey’s first successful ‘commis-
surotomy’ on the 10th June 1948 and almost simultane-
ously Harken'’s ‘valvuloplasty’ on the 16th June 1948 have
remained as amazing medical stories till date. In those
days, their stubborn tenacity was inevitable on the face
of distressing failure and harsh criticism by their peers. It
is an interesting question whether, under today’s ethical
standards, Bailey and Harken could have gone through
those painful failures. However, once the technique as
well as the indications and the postoperative care meth-
ods were established, thousands of patients were relieved
of the misery of severe mitral stenosis. Baily and Harken
belonged to the small group of leading thoracic as well

as tubercular surgeons, the latter field certainly keeping
them busy enough without shouldering the frightful bur-
den of blind cardiac surgery.??>?* In 1951, the spring meet-
ing of the AATS in Atlantic City was presided over by Al-
fred Blalock. Blalock presented his brilliant overviews on
“Problems in Cardiac Surgery”, stating among other top-
ics that mitral commissurotomy was a safe and efficient
operation, referring to the little-known pioneer Horace
Smithy. Dr. Smithy performed his first successful closed
mitral partial valvotomy on the 30th January 1948 and
himself died prematurely of aortic stenosis. Russel Brock
and his pulmonary valvotomy were also positively men-
tioned. After presidential address, all the pioneers took
part in discussion. Henry K. Beecher spoke on anesthe-
sia, Overholt on pericardiectomy. Arthur Vineberg talked
about what later became the Vineberg operation.

Charles Dubost of France had become the leading con-
tinental cardiac surgeon ever since Blalock’s visit to the
Broussais Hospital in 1947. In addition to his contribution in
the improvement of mitral surgery, Dubost performed the
world’s first resection of an abdominal aortic aneurysm in
1950. He was an inspiring leader, teacher, and surgeon. He
made mitral commissurotomy a much easier and efficient
operation in 1951 (or 1952) by developing a technique with
a mechanically expandable dilator. Before that, it was done
by introducing a finger guided Bailey-guillotine, a Dogliotti
fingertip knife or any other sharp instrument; there was al-
ways the risk of tearing the auricular appendage or some
other structures of the heart. The Dubost dilator still intro-
duced blindly, following the exploring index, fitted snugly
into the auricular tourniquet-loop and was extremely safe
provided that the instrument was carefully guided into the
mitral orifice. Dubost was probably the first to use such an
instrument blindly through the auricular appendage, al-
though the instrument is called the tubbs-dilator these days.
The British surgeon Oswald Tubbs observed Andrew Logan
use the instrument bimanually for valvular dilatation by
way of the left ventricle controlling the movement through
the auricular appendage. Tubbs then only had a calibrating
device added by the ‘Genito Urinary Instrument Company’
who, from then on commercialized the instrument as the
‘Tubbs-dilator’. Since 1950, Baily had used, not very success-
fully, a bulky curved prototype of an expandable umbrella
type dilator for aortic valve stenosis. His team called the
frightful instrument the ‘Cadillac’. So, in fact, the Bailey aor-
tic dilatator became the Logan, before the Tubbs and finally
the Dubost mitral-dilatator.?*

British surgeon Russel Claude Brock’s contribution to
mitral surgery, often forgotten, is another interesting
story. With his pulmonic valvulo-infundibulectomy, as
well as his mostly successful mitral commissurotomies, he
should be certainly placed at the same level, if not above,
the two American pioneers in the epochal breakthrough
of blind cardiac surgery. According to Brock: “The great
problem was to secure suitable patients.” From 1946 on-
wards, he approached about a dozen of cardiologists
and finally in September 1948, was allowed to operate
on a young 22-year-old girl. All went satisfactorily and
he achieved a finger separation of the fused cusps by
way of the left atrial appendage. So, if the cardiologist
would have agreed with an early operation, Brock might
have succeeded one year before Bailey and Harken. At
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the 1949 meeting of the American College of Surgeons,
Brock attended the famous papers on successful commis-
surotomies by Bailey, Glover, and O’Neill and mentioned
his own English cases successfully operated at London.
As a visiting professor following the meeting in Chicago,
Brock performed two mitral valvotomies with Dr. Blalock
at the John Hopkins Hospital, where no such cases had
been operated before 1949.%

Surgery for other congenital heart diseases

Surgery for coarctation of aorta and patent ductus ar-
teriosus is possible without intracardiac intervention.
The first implantation of a prosthetic valve in aorta was
performed by an American surgeon Charles Hufnagel in
1952.73 As mitral surgeries, surgery of congenital heart
diseases was also moving forward at that time. Dr. Ro-
bert E. Gross was the first surgeon to successfully close
a patent ductus arteriosus on a seven-year-old girl named
Lorraine Sweeney at Children’s Hospital Boston in 1938.
In 1944, the first successful surgery of coarctation of aorta
was performed by Dr. Clarence Crafoord in Stockholm,
Sweden and 12 days later he did the second. Robert Gross
was interested in coarctation surgery. Unfortunately, his
first patient died, but the second patient survived. Some
patients, however, needed a graft to bridge the long de-
fect and again Robert Gross and his associates repaired
the defect with insertion of a homograft aorta.”®

Shunt operations

On the 29th November 1944, Alfred Blalock (Fig. 4) with
cardiologists Helen Taussig and Vivien Thomas at John
Hopkins University Hospital had performed the first succe-
ssful surgery of great vessels around the heart to relieve
the symptoms of tetralogy of Fallot (palliative surgery) of
a one-year-old girl.”"* The left subclavian artery was ana-
stomosed end to side with the left pulmonary artery the-
reby diverting a part of the systemic circulation towards

Fig. 4 - Alfred
Blalock. Printed
with permission
from credit ©
Yousuf Karsh.

the pulmonary circulation. This procedure known as the
Blalock-Taussig shunt remained an important palliative
procedure before more definitive intracardiac repair tech-
nique for tetralogy of Fallot was invented and, where
intracardiac correction is not possible due to logistic rea-
sons or inexperience of the surgical team. Shortly there-
after, Willis Potts of Chicago performed a shunt between
descending thoracic aorta and left pulmonary artery wi-
thout sacrificing the subclavian artery. Another type of
systemic-pulmonary shunt (posterior aortic-to-right pul-
monary artery anastomosis) was developed independently
by David Waterson of London and by Denton Cooley of
Houston. In 1958, William W. L. Glenn of Yale University
performed a superior vena cava-to-right pulmonary artery
anastomosis. Initially it was done on patients with a variety
of congenital cardiac lesions with inadequate pulmonary
blood flow, with time it used in infants requiring right he-
art bypass: the Fontan operation. Today it is used as bidi-
rectional Glenn, as the first stage of a modified Fontan.?

Successful surgical treatment of pulmonary valvular and
infundibular stenosis is associated with the name of Russel
Brock. According to Harken, the idea of ‘pulmonary val-
vulotomy’ was put forward by Laurence O’Shaughnessy in
the unfinished text of his prepared Hunterian Lecture. In
fact, the suggestion may be traced back to Carrel and Tuff-
ier. O’Shaughnessy, a promising British surgeon, was never
able to deliver that lecture as he died of tension pneu-
mothorax at Dunkirk during the evacuation of the Brit-
ish Army. Furthermore, another British surgeon, Holmes
Thomas Sellors, performed the first pulmonary valvotomy
on the 4th December 1947.% Having failed three times in
1947, when he was still experimented with a cardioscope,
Brock eventually performed his first operation on the 2nd
February 1948.%7 In the following years, Brock developed
his direct approach on selected cases on tetralogy of Fallot,
a strategy he preferred to the admittedly more palliative
Blalock anastomosis. Brock operated hundreds of cases by
this method of combined pulmonary valvotomy and infun-
dibular resection known as the Brock procedure. For the
valvotomy, Brock used a mechanical dilator, while for the
infundibular canal he used a special rongeur-type instru-
ment. His mortality was considerably lower than the one
observed for the Blalock operation (probably a question of
case selection).?® The Brock procedure did not have time
to gain generalized popularity before Lillehei and Kirklin,
in 1955, carried out a total correction of tetralogy (intra-
cardiac repair) under direct vision, a mere five years after
Brock’s first blind infundibulectomy.

In 1948, Blalock and Hanlon at John Hopkins university
performed atrial septostomy for patients with transposi-
tion of great arteries to allow mixing systemic and pulmo-
nary venous blood and were the only palliative operations
for that condition until they were superseded by balloon
atrial septostomy in 1966. Muller and Dammann did pul-
monary artery banding to reduce pulmonary blood flow
in case of ventricular septal defect in 1952.%

Intracardiac corrections before the CPB era

The first successful surgical repair of atrial septal defect
on the 2nd September 1952 by C. W. Lillehei and F. John
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Lewis in University of Minnesota. That historic operati-
on using hypothermia and inflow occlusion of both the
vena-cava and was led by F. John Lewis, longtime friend
and colleague of C W Lillehei.®* On the 26th March 1954,
C W Lillehei successfully closed a ventricular septal defect
under controlled cross circulation. In this technique, a do-
nor, usually one of the parents, had his or her femoral
artery connected to the aorta of the child being operated
providing the supply of oxygenated systemic blood flow,
while the heart is being operated. The systemic venous
return of the child was delivered back to the ipsilateral
femoral vein of the donor this completing the circulato-
ry circuit. Lillehei led the team successfully, but the pati-
ent, 13-month-old Gregory Glidden, died 11 days later of
suspected pneumonia. Lillehei and his team continued to
use cross circulation for a total of 44 open heart operati-
ons in the following year, of which 32 patients survived.
These operations included the first repair of the atrioven-
tricular canal and tetralogy of Fallot. Cross-circulation was
never widely practiced because it was too risky for the
anesthetized donor. There was a joke that this operation
potentially had a 200% mortality. On the 16th of March
1955, Dr. Lillehei and Dr. Varco successfully repaired the
traumatic ventricular septal defects of 13-year-old Calvin
Richmond. This was the first-time heart surgery to be su-
ccessfully performed with the support of an animal lung
for extracorporeal oxygenation. Dr. Lillehei continued to
seek a better method, and in 1955, he and Dr Richard A.
Dewall introduced the first clinically successful bubble
oxygenator, which remained the device of choice throu-
gh the 1970s.”

Gibbon and his machine

Another milestone in cardiac surgery was the invention
of heart-lung bypass machine by John H. Gibbon Jr, a war
veteran from the WW II. In 1942, he was sent on active
duty to New Caledonia in South Pacific. Later he served
as a surgeon in the Burma-China-India theater, achieving
the rank of Lieutenant Colonel. After the war, on the 6
May 1953, he performed the first successful open heart
procedure, on an 18-year-old girl named Cecilia Bavolek
using total cardiopulmonary bypass. This was the begi-
nning of modern cardiac surgery.3°

We now turn to the zenith of the mid-century revo-
lution. After the first successful surgical intervention on
heart (atrial septal defect closure) in 1952, by a series of
unsuccessful attempts forced John H. Gibbon to give up
any further trials in 1953. The advent of modern open-
heart surgery began in the spring and summer of 1955
when the two unforgettable pioneers John W. Kirklin at
the Mayo Clinic and C. W. Lillehei at the University of Min-
nesota, initiated the routine use of cardiopulmonary by-
pass for open heart surgery.

Conclusion

The development of cardiac surgery is an interesting
chapter of medical history. Once considered taboo even
to touch, the heart has become an organ with so many

successful operative procedures invented by the cardiac
surgeons. The innovative moves adopted by the surgeons
to perform operations before the development of cardio-
pulmonary bypass were amazing. The fascinating journey
by these pre-CPB era pioneers made significant contribu-
tion in the development of the modern day cardiac sur-

gery.
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Cardiovascular diseases and frontal QRS-T angle
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ARTICLE INFO SOUHRN

Rozdil os komplexu QRS a viny T (frontal QRS-T angle, fQRSTa) je elektrokardiograficky parametr odrazejici
prostorovy vztah mezi vektory depolarizace a repolarizace v srdci; urcuji jej uhly mezi vektory QRS a vinou T
ve frontélni roviné. Sirsi fQRSTa je obecné spojovan se zvyéenou komorovou ektopickou aktivitou, poruchou
funkce levé komory a zvysenym rizikem kardiovaskularnich onemocnéni (KVO); podle nékolika studii je $irsi
QRSTa spojen se zvysenym rizikem rozvoje KVO vcetné infarktu myokardu, srde¢niho selhani a nahlé srdecni
smrti. Celkové Ize z dostupnych dikazi usuzovat, Ze fQRSTa je uzite¢ny marker kardiovaskularniho rizika
a muze mit znacny vyznam pro prevenci a [é¢bu KVO. Poznéni vztahu mezi QRSTa a KVO si nicméné vyzada
dalsi vyzkum, ktery zéroven pomaze stanovit optimalni vyuziti tohoto ukazatele v klinické praxi.
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ABSTRACT

The frontal QRS-T angle is an electrocardiographic measurement that reflects the spatial relationship be-
tween the depolarization and repolarization vectors in the heart. It is determined by the angles between
the QRS and T wave vectors in the frontal plane. A wider QRS-T angle is associated with increased ventricu-
lar ectopic activity, impaired left ventricular function, and increased risk of cardiovascular diseases (CVDs).
Several studies have suggested that a wider frontal QRS-T angle is associated with an increased risk of
developing CVDs, including myocardial infarction, heart failure, and sudden cardiac death. Overall, the evi-
dence suggests that the frontal QRS-T angle is a useful marker of CV risk and may have important clinical
implications for the prevention and management of CVDs. However, further research is needed to fully
understand the relationship between the QRS-T angle and CVD, and to determine the optimal use of this
marker in clinical practice.

Keywords:
Electrocardiogram
QRS-T angle

Sudden cardiac death

Introduction Abnormally broad spatial QRS-T angles are one of the

strongest ECG indicators of aberrant repolarization and

Globally, heart disease kills most. In 2013, about 660,000
new myocardial infarctions (MI) with clinical symptoms
(CMI) and 160,000 unintentionally found asymptomatic
silent MlIs (SMI) caused 14% of US fatalities."* Around
20% of new Mls were SMIs.*> It was found that 45% of
Mls in the Atherosclerosis Risk in Communities (ARIC)
study were asymptomatic, or SML.® Appropriate risk stra-
tification equals appropriate resource allocation for car-
diac devices. Electrocardiograms (ECGs) are affordable,
noninvasive, rapid to produce, and quick to result in stra-
tifying patients’ risk for cardiac morbidity and death. Ve-
ctor cardiography (VCG) has reemerged with digital ECG.
VCG depicts heart vector movement as loops. The QRS
loop is a reflection of depolarization, while the T loop
is a reflection of repolarization. By using VCG, one may
quantify the spatial QRS-T angle (sQRS-Ta) between de-
polarization and repolarization. A broad QRS-Ta is used
to stratify cardiac risk.”

are predictive of cardiovascular diseases (CVDs) events and
death. Nevertheless, computing the spatial QRS/T angle
from the normal 12-lead ECG involves many steps, which
limits its use. Nevertheless, the frontal plane QRS/T angle
may be simply determined as the absolute magnitude of
the difference between the QRS and T axes. SMI prediction
by the spatial QRS/T angle and the easy-to-obtain frontal
QRS/T angle are unknown.®-** As a result, the major goal
of this review was to conduct a systematic evaluation of
existing data.

Methods of measurement

Manipulation of the VCG may provide the sQRS-Ta. In brief,
the VCG is either built from orthogonal Frank sQRS-Ta, may
be assessed as a “peak” or “mean” angle (SP or SM QRS-
-Ta). Cortez and Schlegel address the differences between
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Fig. 1 - Spatial QRS-T angle is shown schematically. Other publica-
tion containing the figure in the manuscript include reference 7.

these two strategies briefly." SP QRS-Ta measures QRS-Ta
at maximal spatial QRS and T vector magnitude in a 3D
loop. Sur et al. reported the SP QRS-Ta measurement at
Tereshchenko’s lab."™ First, the starting point is midway be-
tween the two closest in space but distanced in time points
on a vector cardiographic loop. Peak QRS and T vectors are
furthest from QRS-loop and T-loop origins (Fig. 1).

SM QRS-Ta may be used to measure sQRS-Ta. SM QRS-Ta
uses the mean spatial QRS vector and the mean spatial T
vector. Peak and mean vectors are equivalent in symme-
trical loops."

Normal QRS-T angles can vary a little bit from source
to source, but most of the time they are between -30 and
+90 degrees. A positive QRS-T angle (between 0 and +90
degrees) means that the electrical vector of the T wave is
pointing in the same general direction as the QRS com-
plex. A negative QRS-T angle (between -30 and 0 de-
grees) means that the T wave is pointing in the opposite
direction of the QRS complex. It's worth noting that the
interpretation of the QRS-T angle should always be done
in conjunction with other ECG findings and clinical infor-
mation, as it's just one of many factors that can help di-
agnose and manage cardiac conditions.

Rautaharju et al.’® determined the spatial QRS-T angle by
using a 12-lead electrocardiogram (ECG) and analysing the
electrical vectors in three dimensions. It is a more complex
process that requires knowledge of vector mathematics and
advanced ECG interpretation skills. However, there is a simple
method to estimate the spatial QRS-T angle using a single-
-lead ECG. This method involves measuring the QRS axis and
the T wave axis in the same lead and calculating the angle
between them. To do this, you need to identify the lead with
the highest R-wave amplitude (the lead with the tallest QRS
complex) on the ECG. This lead is typically lead | or lead II.

Next, you need to measure the QRS axis in this lead.
To do this, you should identify the most isoelectric (or
nearly isoelectric) leads, which are the leads with the
least amount of electrical activity during the QRS com-
plex. Then, draw an imaginary line between the isoelec-
tric leads on the ECG, which represents the QRS axis. The
QRS axis is the direction of the electrical vector of the QRS
complex. Once you have determined the QRS axis, mea-
sure the T wave axis in the same lead. The T-wave axis is
the direction of the electrical vector of the T wave. It's im-

portant to note that the T-wave axis may not always be
in the same direction as the QRS axis. Finally, to calculate
the spatial QRS-T angle, subtract the QRS axis from the T
wave axis. If the resulting value is positive, the angle is
considered to be a positive angle (QRS and T waves are
oriented in the same direction), and if it is negative, the
angle is considered to be a negative angle (QRS and T
waves are oriented in opposite directions).

QRSf and Tf are frontal projections of three-dimen-
sional QRS and T vectors. Frontal QRS-Ta (fQRS-Ta) is the
angle between QRSf and Tf vectors (Fig. 2). FQRS-T a is
a 12-lead ECG's frontal QRS and T axis difference. If the
difference exceeds 180°, the fQRS-Ta is 360° minus the
absolute difference.”

-90
-120 -60

VR avL
-150 30

T

30

QRS
120 0 o E>

i aVF

Frontal QRS-T angle

Fig. 2 - Planar frontal QRS-T angle measurement. Other publication
containing the figure in the manuscript include reference 7.

fQRS-Ta versus sQRS-Ta

Many studies have compared frontal and sQRS-Ta tech-
niques."” Cross-study comparison is difficult since each
research has its own normal angles and population vari-
ation. SQRS-Ta predicts heart disease more reliably than
fQRS-Ta, indicating better diagnostic value.

Since these indicators are praised more for their prognostic
than diagnostic significance, numerous research has compared
them. A research found that both frontal and spatial tech-
niques were prognostic, although SQRS-Ta was more predic-
tive for ventricular arrhythmias (VA) (a proxy for sudden cardiac
death [SCD]) than fQRS-Ta in ischemic cardiomyopathy patients
with ICDs." Individuals with aberrant QRS-Ta had a higher risk
of death and incident CHD, according to the ARIC trial of CVDs-
free adults.® A research found that widening sQRS-Ta predicted
total and cardiac death in 7052 CVD-free participants. FQRS-Ta
was solely predictive in males, contrary to the ARIC research,
which only found relevance in women. These two researches
did not employ identical normal ranges for fQRS-Ta, a frequent
problem in comparing studies on this issue.

In healthies

The sQRS-T or fQRS-Ta varies by gender and age. From the
frank lead system or modern digital ECG transformation
technologies, normal ranges of sQRS-Ta vary. ARIC cohort
of 5434 males aged 54 years reported a normal upper li-
mit of 110°. This research capped women at 90." Analysis
of sQRS-Ta by age, gender, and digital ECG conversion
technique is supported, as most approaches overestima-
te the resulting vector measurement. A cohort of older
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Table 1 - Cornerstone studies on frontal QRS-T angle

Reference Authors Subjects Numbers

no.

15 Topaloglu et al. Adrenal adenomas patients 58
(NFAA)

16 Li et al. Hypertensive patients 179

17 Tekin et al. Patients with carbon 212
monoxide (CO) poisoning

18 Gungoren et al. Anemic subjects 66

19 Isik et al. Coronary slow flow 200
patients

20 Kurisu et al. Patients with LV diastolic 128
function

21 Jiang et al. Patients with long QT 144
syndrome

22 Kurisu et al. Patients with advanced 220
chronic kidney disease (CKD)

23 Gunduz et al. COVID-19 patients 327

24 Kuyumcu et al.  Patients with coronary 180
artery bypass graft surgery

25 Eyuboglu et al.  Patients with acute-onset 179
AF

27 Dogan et al. Patients with ST segment ele- 340
vation myocardial infarction

28 Erdogan etal.  Patients with non-ST eleva- 269
tion myocardial infarction

29 Dindas et al. Patients with non-ST eleva- 210
tion myocardial infarction

30 Han et al. Patients with ST segment 592

elevation myocardial
infarction

Main theme
The first research to link aberrant QRS-T angles to NFAA

PHT patients showed greater f(QRS-T) angles than normotensi-
ves and HT patients

In CO poisoning patients, the frontal QRS-T angle may identify
myocardial damage early

Hemoglobin independently predicted frontal QRS-T angle

Frontal QRS-T angle increases TIMI-frame count. CSF patients
had greater frontal QRS-T angles.

Without considerable perfusion abnormalities, the frontal QRS-T
angle was linked with LV diastolic function.

Drug-induced long QT syndrome is assessed by the QTc, not the
frontal QRS-T angle

In advanced CKD patients, broad QRS-T angle is related with LV
remodeling such increased LVEDV or lower LVEF

A large fQRS angle >90° predicted in-hospital mortality and
mechanical ventilation in COVID-19 patients

POAF develops with high f(QRS-T) angle. POAF may indicate
f(QRS-T) angle.

Amiodarone may drastically alter frontal plane QRS-T angle.
Frontal plane QRS-T angle may be determined from automated
ECG recordings to monitor intravenous amiodarone dosing.

In STEMI patients, the fQRST angle is an independent predictor
of coronary atherosclerotic load

f(QRS-T) predicts SYNTAX score to determine early invasive stra-
tegy in NSTEMI patients

The Selvester QRS score and f(QRS-T), two simple ECG measures,
predict post-PCl SF in non-STEMI patients

QRS distortion and fQRS-T angles improve STEMI prognosis,
particularly when coupled

adults free of CVD at the outset of the research reported
39° for women and 81° for males as normal upperlimits.'®

initial suitable treatment. An aberrant spatial QRS-Ta had
a statistically significant adjusted hazard ratio of 7.3.

Sudden cardiac death

Kors et al. examined the sQRS-Ta in low-risk and high-risk
groups and discovered an alarming connection with CV mor-
tality and SCD. This research also found a 5.6 hazard ratio for
SCD in individuals with an aberrant sQRS-Ta.?° A research of 277
dialysis patients found a hazard ratio of 4.5 in individuals with
an excessively broad QRS-Ta. The sQRS-Ta has a better predictive
value in high-risk groups for CV mortality.?! The biggest research
to ask this topic included 10,957 middle-aged Finns. A fQRS-Ta
greater than 100° tripled the risk of SCD in this cohort. Patients
were initially screened for CVD risk. Also in this study, the power
of the QRS-Ta to predict SCD was found to be limited.22

Ventricular arrhythmias

Widening QRS-T predicts VA. Borleffs et al.’® studied 412
high-risk individuals with implanted ICDs to determine

Cardiovascular mortality

In a study involving 7052 individuals without CVD, a 14-
year increased risk of mortality was found with an inc-
reased QRS-Ta (men > 135°, women > 120°).2° f{QRS-Ta pre-
dicts overall death, but not CV mortality. This study also
showed that the wide fQRS-Ta (men >95°, women >43°)
increased mortality more in men than women. Another
study of 10,957 people discovered that having a large
fQRS-Ta (>100°, undifferentiated by gender) did not raise
the risk of non-arrhythmic CVD.2

All-cause mortality

The FQRS-Ta predicts all-cause mortality in a diverse popu-
lation. The Finnish CHD cohort seems to be the biggest re-
search looking at this subject. A broadened (>100°) fQRS-Ta
produced a hazard ratio of 1.8 for overall mortality in this
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Table 2 - QRS-T angle in clinical situations

Sudden cardiac
death

Ventricular
tachycardia

Impacts

A wider QRS-T angle indicates greater heterogeneity in
ventricular repolarization, which is associated with an
increased risk of ventricular arrhythmias and SCD. Clini-
cians can use the QRS-T angle to identify individuals who
are at a higher risk of SCD and who may benefit from
closer monitoring, lifestyle modifications, or pharmaco-
logic interventions. For example, individuals with a wide
QRS-T angle may benefit from an implantable cardiover-
ter-defibrillator (ICD) to reduce the risk of SCD.

A wider QRS-T angle is associated with an increased risk
of ventricular tachycardia (VT), a rapid heart rhythm that
originates in the ventricles of the heart. The impacts

of the QRS-T angle on VT are significant and can affect
patient management and outcomes.The wider the QRS-T
angle, the greater the risk of VT, as it indicates greater
heterogeneity in ventricular repolarization, which can
predispose individuals to the development of VT.

Limitations

The QRS-T angle is influenced by various factors, such

as age, sex, and heart rate, which can affect its accuracy
as a predictor of SCD. The QRS-T angle is only one of
several ECG markers that can predict SCD, and it may
not be the most reliable. While the QRS-T angle can help
identify individuals at risk for SCD, it does not provide
information about the underlying cause of SCD, such as
coronary artery disease or arrhythmia.

The QRS-T angle is influenced by various factors, such as
age, sex, and heart rate, which can affect its accuracy as
a predictor of VT. The QRS-T angle is only one of several
ECG markers that can predict VT, and it may not be the
most reliable.

The QRS-T angle may not provide information about the
underlying cause of VT, such as coronary artery disease
or genetic mutations. The QRS-T angle is a static measu-
rement of ventricular repolarization and does not take
into account dynamic changes that may occur over time.
Therefore, repeated ECGs may be necessary to provide

a more accurate assessment of an individual’s risk of VT.

Table 3 - QRS-T angle in clinical situations

Cardiovascular
mortality

All-cause
mortality

Impacts

A wider QRS-T angle is associated with an increased risk
of cardiovascular mortality. The impacts of the QRS-T
angle on cardiovascular mortality are significant and can
affect patient management and outcomes. A wider QRS-T
angle is associated with an increased risk of cardiovascu-
lar disease. The wider the QRS-T angle, the greater the
risk of cardiovascular mortality, as it indicates greater
heterogeneity in ventricular repolarization, which can
predispose individuals to the development of these
conditions.

A wider QRS-T angle is associated with an increased risk
of overall mortality, which includes cardiovascular and
non-cardiovascular causes of death. A wider QRS-T angle
is associated with an increased risk of all-cause mortality,
independent of other cardiovascular risk factors such as
age, sex, smoking, hypertension, and diabetes. The wider
the QRS-T angle, the greater the risk of overall mortality.

Limitations

The QRS-T angle is that it is influenced by various factors,
such as age, sex, and heart rate, which can affect its accura-
¢y as a predictor of cardiovascular mortality. Additionally,
the QRS-T angle may not accurately predict the risk of
cardiovascular mortality in certain populations, such as
those with pre-existing conditions like heart failure or atrial
fibrillation. The QRS-T angle is that it does not provide
information about the underlying cause of cardiovascular
disease. The QRS-T angle is a static measurement of ventri-
cular repolarization and does not take into account dyna-
mic changes that may occur over time. Therefore, repeated
ECGs may be necessary to provide a more accurate assess-
ment of an individual’s risk of cardiovascular mortality.

One limitation is that the QRS-T angle is only a single
measurement of ventricular repolarization and does not
take into account other factors that may contribute to
overall mortality risk.

Another limitation of the QRS-T angle is that it may

not accurately predict overall mortality risk in certain
populations. The QRS-T angle may be affected by various
factors, such as age, sex, and heart rate, which can affect
its accuracy as a predictor of overall mortality risk.

research of the general population.22 The DEFINITE study
found no association between non-ischemic cardiomyo-
pathy and fQRS-T for mortality. To highlight study variation,
this research classified abnormal as more than 90° and did
not stratify by gender.?’ Tables 2 and 3 show the impact and
limitations of the QRS-T angle in different clinical situations.

Recent studies

Lau et al.23 discovered that the great arteries TGA patients
with higher fQRS-Ta following atrial switch surgery had
poorer RV mechanics. Narrow QRS-Ta (135 degrees), QRS
length, and cQT interval predict cardiac resynchronizati-

on therapy (CRT) responsiveness in heart failure patients.
FQRS-Ta predicts CRT response independently.? Topaloglu
et al.?> initially studied an aberrant QRS-Ta and nonfunc-
tional adrenal adenomas (NFAA). A considerable majority
of patients had an aberrant QRS-Ta, which was linked to
hypertension but not left ventricular hypertrophy.

The fQRS-Ta, a noninvasive marker of cardiac conduction
dysfunction, was greater in individuals with PHT than
in normotensives. Our results support the concept that
ventricular repolarization abnormalities occur early in
essential hypertension.?® FQRS-Ta, a simple and afforda-
ble metric determined from 12-lead surface electrocar-
diography, may be utilized to assess myocardial damage
in carbon monoxide (CO) poisoning patients.?’
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Hemoglobin level can predict fQRS-Ta.?® FQRS-Ta and TI-
MiI-frame count are correlated. CSF increases the fQRS-
-Ta.?® Kurisu et al.* linked the fQRS-Ta to LV diastolic
performance in the absence of perfusion abnormalities.
The fQRS-Ta cannot replace the QTc in drug-induced long
QT syndrome. Jiang et al.*" agree that human QT interval
measurements should be undertaken notwithstanding
machine results.

Wide QRS-Ta is related with LV remodeling in advanced
chronic kidney disease (CKD) patients, such as increased
LV end-diastolic volume (LVEDV) or lower LV ejection
fraction (LVEF), according to Kurisu et al.32 In COVID-19
patients, a broad fQRSa >90° predicted mortality.3* High
levels of fQRS-Ta are linked to the development of post-
operative atrial fibrillation (POAF). The fQRS-Ta can be
a possible sign of POAF.3* Amiodarone affects fQRS-Ta.
FQRS-Ta may be readily determined from automated ECG
recordings and used to monitor intravenous amiodarone
medication.*® fQRSTa, readily determined from automat-
ed ECG recordings, may indicate early AF recurrence fol-
lowing amiodarone cardioversion.3®

fQRSTa predicts atherosclerosis in STEMI patients.>”
F(QRS-T) may predict SYNTAX score to determine early
invasive approach in non-ST elevation myocardial infarc-
tion (NSTEMI) patients.3® Selvester QRS score and f(QRS-
T), easy-to-calculate ECG measures, predict post-percu-
taneous coronary intervention (post-PCl) slow flow in
non-STEMI patients.>** When coupled, G3I and fQRS-Ta
improve STEMI prognosis. These results assist physicians
select high-risk individuals for extensive therapy.*' Percu-
taneous chronic total occlusion (CTO) revascularization
repolarized the ventricle. FQRS-Ta reduced after CTO PCl
during 6-month follow-up.*?

Athletes have a larger fQRS-Ta than healthy people.
Protein supplements (PS) users and non-users didn’t vary
much.® Surface electrocardiography readily measures
fQRS-Ta. This research shows for the first time that severe
chronic obstructive pulmonary disease (COPD) patients
have a considerably elevated fQRS-Ta.** QRS-Ta predicts
survival and is related with advanced amyloid illness.*
Asarcikli et al. found that fQRSTa increases from dippers
to non-dippers to reverse dippers. The fQRSTa helps iden-
tify and stratify hypertensive individuals.*®

Tascanov et al.*” showed that propofol enhanced colo-
noscopy patients’ fQRS-Ta. Since a prolonged fQRS-Ta
is linked to VA, it may be prudent to monitor propofol
patients undergoing colonoscopies. The fQRS-Ta may
be a significant ECG parameter in psychiatric patients.*
Right ventricular in acute pulmonary embolism overload
affects fQRS-Ta. Changing fQRS-Ta may indicate effective
thrombolysis.* Histopathological investigations suggest
ICD leads may induce fibrosis and scar tissue. Fibrosis and
scar tissue did not change the fQRS-Ta, suggesting they
have little clinical value.® In type 2 diabetes mellitus (DM)
patients with CVD, empagliflozin narrows the fQRSTa.*'

Discussion

A wider QRS-T angle is associated with an increased risk
of CVDs and mortality. The impacts of the QRS-T angle
on CV mortality are significant and can affect patient

management and outcomes. Studies have shown that
a wider QRS-T angle is associated with an increased risk
of CVDs, including coronary artery disease, heart failure,
and SCD. The wider the QRS-T angle, the greater the risk
of CV mortality, as it indicates greater heterogeneity in
ventricular repolarization, which can predispose individu-
als to the development of these conditions. Clinicians can
use the QRS-T angle to identify individuals who are at
a higher risk of CVDs and mortality and who may bene-
fit from closer monitoring, pharmacologic interventions,
or lifestyle modifications. For example, individuals with
a wide QRS-T angle may benefit from statin therapy to
lower cholesterol levels or blood pressure-lowering medi-
cations to reduce the risk of CV events.

Aside from its effects on clinical care, the QRS-T angle
can also have important effects on research. Studies that
use the QRS-T angle to find people with a high risk of
CVDs and death can help find new therapeutic targets
and help make prevention strategies that work better.
Overall, the QRS-T angle is a useful way to measure CV
risk and can have a big effect on how a patient is treated
and how well they do, especially when it comes to the risk
of CV death. But it should be used together with other
clinical information and diagnostic tests to get a full pic-
ture of a person’s CV risk profile.

The QRS-T angle is a good way to measure the risk of
CVDs and death, but it has some limitations that should
be taken into account when interpreting the results. One
problem with the QRS-T angle is that it can be affected
by things like age, sex, and heart rate, which can make
it less accurate as a predictor of CV death. For example,
a wider QRS-T angle may be observed in younger individ-
uals, which can lead to false positive results. Additionally,
the QRS-T angle may not accurately predict the risk of CV
mortality in certain populations, such as those with pre-
existing conditions like heart failure or atrial fibrillation.
Another limitation of the QRS-T angle is that it does not
provide information about the underlying cause of CVDs.
Therefore, additional diagnostic tests may be needed to
determine the underlying cause and inform appropriate
treatment.

Also, the QRS-T angle is a static way to measure ven-
tricular repolarization, which means that it doesn’t take
into account changes that may happen over time. So
a person may need to have more than one ECG to get
a more accurate picture of their risk of dying from CV
causes. Finally, the QRS-T angle is only one of several ECG
markers that can predict CV mortality, and it may not be
the most reliable marker in all cases. Other markers, like
the QT interval, ST segment changes, and T-wave alter-
nans, have also been shown to help predict CV mortality
in certain populations. In conclusion, the QRS-T angle is
a useful way to measure the risk of death from cardio-
vascular disease, but it should be used with other clinical
information and diagnostic tests to get a full picture of
a person'’s CV risk profile. Clinicians should also be aware
of the limitations of the QRS-T angle when interpreting
results and making decisions about treatment.

Even though it can’t always predict SCD, it can give im-
portant information about the risk of CVDs and change
how patients are treated and how well they do. Studies
have shown that a higher QRS-T angle is linked to a high-
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er risk of SCD and other bad cardiovascular events. When
there is more heterogeneity in ventricular repolarization,
which is shown by a wider QRS-T angle, the risk of ven-
tricular arrhythmias and sudden cardiac death (SCD) goes
up. Clinicians can use the QRS-T angle to find people who
are more likely to have SCD and could benefit from closer
monitoring, changes to their lifestyle, or medication. For
example, people with a wide QRS-T angle may benefit
from an implantable cardioverter-defibrillator (ICD) to
lower their risk of SCD. Aside from its effects on clinical
care, the QRS-T angle can also have important effects on
research. Studies that use the QRS-T angle to find people
who are at high risk of SCD can help find new therapeutic
targets and help make prevention strategies that work
better.

Overall, the QRS-T angle is a useful way to measure CV
risk and can have a big effect on how patients are treated
and how well they do. But it should be used together
with other clinical information and diagnostic tests to get
a full picture of a person’s CV risk profile.

While the QRS-T angle can provide valuable informa-
tion about the risk of CVDs, it has some limitations in
predicting SCD. First of all, the QRS-T angle is affected
by things like age, sex, and heart rate, which can change
how well it can predict SCD. For example, the QRS-T angle
may be wider in younger individuals, which can lead to
false positive results. Secondly, the QRS-T angle is only
one of several ECG markers that can predict SCD, and it
may not be the most reliable. Other markers, such as the
QT interval and T-wave alternans, have been shown to
be better predictors of SCD in some studies. Finally, while
the QRS-T angle can help identify individuals at risk for
SCD, it does not provide information about the underly-
ing cause of SCD, such as coronary artery disease or ar-
rhythmia. Therefore additional tests may be needed to
determine the cause and inform the appropriate treat-
ment. In summary, the QRS-T angle is a useful tool in as-
sessing CV risk, but it has limitations in predicting SCD
and should be used in conjunction with other clinical in-
formation and diagnostic tests.

Confounding variables are variables that can affect the
relationship between the independent and dependent
variables in a study. They can distort the true relation-
ship between variables, leading to incorrect conclusions.
In research, it's important to identify and control for con-
founding variables to accurately assess the effect of the
independent variable on the dependent variable. The
QRS-T angle is a measure of the electrical activity of the
heart, calculated as the angle between the QRS complex
(a group of three waves on an electrocardiogram that
represent the electrical activation of the ventricles) and
the T wave (the wave that represents the electrical recov-
ery of the ventricles). The QRS-T angle is used in clinical
practice to assess the risk of cardiac events and to monitor
the effect of treatments.

Even though the QRS-T angle is not a confounding
variable by itself, it can be affected by other variables
that can act as confounding variables in studies that look
at the relationship between the QRS-T angle and other
variables. For example, factors like age, sex, and medical
history can affect the QRS-T angle and also be linked to
the outcome variable of interest. So, when looking at the

relationship between the QRS-T angle and clinical out-
comes, it's important to control for potential confound-
ing variables to accurately measure the effect of the QRS-
T angle on the outcomes of interest.

Conclusion

Significant evidence has gathered over the last decade
for the utility of the QRS-T angle metric in predicting
unfavorable cardiac outcomes. A wider QRS-T angle in-
creases ventricular ectopic activity, left ventricular dys-
function, and CVDs risk. Numerous studies have linked
a larger frontal QRS-T angle to CVDs, including myocar-
dial infarction, heart failure, and SCD. The evidence im-
plies that the frontal QRS-T angle is a valuable predictor
of CV risk and may have substantial clinical implications
for CVDs prevention and therapy. However, further re-
search is needed to properly understand the QRS-T angle
and CV illness and determine the best clinical usage of
this measure.
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Zé&nét osrdecniku neboli perikarditida je relativné vzacné onemocnéni srdce. V nasich podminkdach byvaji
nejcastéjsim etiologickym agens viry. Mezi vzacnéjsi agens patti Mycobacterium tuberculosis, typictéjsi spise
v rozvojovych zemich. Komplikace nebyvaji ¢asté, mezi nejcastéjsi komplikace perikarditidy vSak patfi vznik
vypotku, rozvoj srdecni tamponady, konstriktivni perikarditida nebo rozvoj myoperikarditidy. Uvadime pfi-
pad 52letého pacienta, u néhoz byla indikovéna totélni perikardektomie pro tuberkulézni konstriktivni

perikarditidu.
Kli¢ova slova: © 2023, CKS.
Konstriktivni perikarditida
Srde¢ni tamponada ABSTRACT

Tuberkuloza

Pericarditis is a relatively rare heart disease. In our conditions, the most common etiological agent is viruses.
Rarer agents include Mycobacterium tuberculosis, more typical in developing countries. Complications are
not frequent, but the most common complications of pericarditis include the formation of an effusion, the
development of cardiac tamponade, constrictive pericarditis or the development of myopericarditis. We
present the case of a 52-year-old patient indicated for total pericardectomy for tuberculous constrictive

Keywords:
Cardiac tamponade
Constrictive pericarditis

Tuberculosis pericarditis.

Uvod

Tuberkuldza je celosvétové rozsifené infekéni onemocné-
ni, které muze postihnout kterykoliv orgdn. Etiologickym
agens je Kochlv bacil neboli Mycobacterium tuberculosis
complex. Jedna se o aerobni tycinkovitou, pomalu se dé-
lici, acidorezistentni aktinobakterii. Poprvé byla popsana
v roce 1882 némeckym lékafem a mikrobiologem Rober-
tem Kochem.' Tuberkuléza byla jesté pred pandemii SARS-
-CoV-2 2019 druhou nejcastéjsi smrtici infek¢ni chorobou
na svété. Dle Svétové zdravotnické organizace (WHO) ce-
losvétové onemocnélo v roce 2021 touto nemoci asi 10,6
milionu obyvatel.? Mezi nejvice postizené zemé patfi In-
die, Cina, Indonésie, Filipiny, Pakistan, Nigérie, Bangladés

a Jizni Afrika. Obyvatelé téchto zemi tvori az dvé tretiny
ze vsech nemocnych. Ro¢né na tuberkulézu umird zhruba
1,6 milionu populace. Mortalita dlouhodobé klesa, nyni se
pohybuje na hranici okolo 16 %.?

tuberkulézy na svété. V roce 1965 byla incidence u nas
76,9 na 100 000 obyvatel za jeden rok. Cast&ji jsou posti-
Zeni muzi, nejcastéji pak pacienti starsi 70 let. Mezi rizi-
kové faktory patii malnutrice, nizky socioekonomicky sta-
tus, koureni, alkoholismus a fragilita ve stafi. Tuberkuléza
patfi mezi choroby, které v nasich podminkach podléhaji
povinnému hlaseni, a to jiZ od roku 1981. Dle dat UZIS
z roku 2020 bylo hldSeno onemocnéni tuberkulézou viech
forem 368krat, tj. 3,4 pfipadu na 100 000 obyvatel. Z vice
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nez jedné tretiny (34,2 %) se jedna o nemocné jiné né-
rodnosti. Nejcastéji se jedna o Ukrajince, Vietnamce, Indy,
Slovaky ¢i Mongoly.? Oproti pfedchozim letlim je trend tr-
vale klesajici. S imigrac¢ni vinou a probihajicim vojenskym
konfliktem na Ukrajiné Ize predpokladat v nasledujici
dobé nérast. Vétsina z hlasenych pripadd se manifesto-
vala plicni formou (75,5 %), pouze 44 pfipadd vykazo-
valo formu mimoplicni.?> Mezi obvykle postizené organy
patii pleura, periferni lymfatické uzliny, kosti a klouby ci
urogenitdlni systém. Ostatni orgdny jsou postizeny spise
vzacné, postizeni srdce je zcela raritni zalezitosti.*

Incidence perikarditidy v Ceské republice ¢&ini 27,7 pfi-
padu na 100 000 obyvatel za jeden rok.* Mezi komplikace
perikarditidy patfi vznik vypotku az rozvoj srde¢ni tam-
ponady, konstriktivni perikarditida ¢i pfechod a postizeni
srde¢niho svalu, zvané perimyokarditida ¢i myoperikardi-
tida, které se rozlisuji dle prevazujiciho klinického stavu
pacienta. K rozvoji konstriktivni perikarditidy dochazi
vzacné. Riziko zavisi na etiologii, kdy nejvyssi riziko hro-
zi, pokud je pficinou bakteridlni agens (az 30 %). Ve vy-
spélych zemich je dnes tuberkuléza neobvyklou pfi¢inou
konstriktivni perikarditidy (1-5,6 %), zatimco v rozvojo-
vych zemich jde o hlavni pfic¢inu. Konstriktivni perikarditi-
da je charakterizovdna jizvenim a srdstem listd perikardu,
coz vede ke ztraté elasticity perikardu a vzniku rigidniho
obalu vedouciho k omezeni plnéni srde¢nich oddill. Za-
kladem spravné diagnostiky je znalost typickych hemo-
dynamickych znamek podminénych restrikci komorového
plnéni, disociaci intratorakalnich a intrakardialnich tlakd
a zvyraznénou interventrikuldrni dependenci.’> Terapeu-
tickym zakladem je perikardektomie, pokud mozno v co
nejvétsim rozsahu.

Konstriktivni tuberkulézni perikarditida je vzacné one-
mocnéni, které se vyskytuje po celém svété. Pfesné udaje
o celosvétové incidenci nejsou k dispozici i proto, Ze mno-
ho pfipadd zGstdva nediagnostikovdno nebo nedostatec-
né zdokumentovano. Cast&jsim zdravotnim problémem
je v rozvojovych zemich, kde je nedostate¢na hygienicka
infrastruktura a omezeny pristup k zdravotni péci. Pfesna
incidence v Evropé ani v Ceské republice neni znama. Vy-
skyt se ale odhaduje na nékolik jednotek pfipadd za rok
na jeden milion obyvatel.

Popis pripadu

Uvadime pfipad 52letého pacienta, bélocha ceské narod-
nosti, ktery se v pfedchorobi nelécil s zAdnym chronickym
onemocnénim. Z anamnestickych dat stoji za zminku niz-
ky socioekonomicky status (pacient Zil sam na ubytovné)
a silné fumatorstvi (40 cigaret denné). Nemocny byl po-
prvé odeslan do nasi nemocnice pro intenzivni bolesti na
hrudniku, provdzené na EKG vy3$simi odstupy segmentl ST
(obr. 1). Vstupni koronarografické vysetfeni bylo negativ-
ni (obr. 2). Pfi nasledném podrobnéjsim odbéru anamné-
zy jsme zjistili vazbu torakalgii na polohu, se zhorSenim
pfi pfedklonu. Auskulta¢nim vysetfenim byl zachycen pe-
rikardidlni tfeci Selest. Vysoce senzitivni troponin byl ne-
gativni (4,9 ng/l). Echokardiografické vysetieni prokazalo
dobrou systolickou funkci levé komory, bez vyznamné
valvulopatie, avsak s nalezem malého, hemodynamicky
nevyznamného perikardidlniho vypotku, difuzné (od 4
do 7,6 mm), nejvice za pravou komorou (obr. 3A). Léc-
ba nesteroidnimi antiflogistiky méla promptni efekt na
Ustup bolesti. Nasledujici den bylo provedeno kontrolni
ultrazvukové vysetieni srdce se zamérenim na perikar-
diadlni vypotek, ktery byl stacionarni (obr. 3B). Pacient byl
po péti dnech hospitalizace propustén ve stabilnim stavu
do ambulantni péce.

Obr. 2 - Negativni koronarogram
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Obr. 3 - (A) Echokardiografické zobrazeni perikardialniho vypotku za pravou komorou 5,59 mm. (B) Echokardiografické zobrazeni
perikardialniho vypotku za levou komorou 7,63 mm.

Obr. 4 - Elektrokardiogram - difuzni snizeni voltaze komplexti QRS pii masivnim perikardialnim vypotku

Obr. 5 - Echokardiografie - (A) dlouha osa - masivni perikardialni vypotek se znamkami srdecni tamponady. (B) Kratka osa s difuznim
perikardialnim vypotkem. (C) Ctyfdutinova projekce s perikardialnim vypotkem za pravou sini 22 mm.
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Obr. 6 -
Vypocetni
tomografie

- perikardialni
vypotek
zejména nad
pfedni sténou
myokardu

Obr. 7 - (A) Skiagram hrudniku s bilateralnim fluidotoraxem.

(B) Skiagram hrudniku po perikardektomii.

Obr. 8 - PET-

-CT s nalezem
hypermetabolismu
FDG v lymfatickych
uzlinach

v nadklicku vlevo,
v podklicku
bilateralng,

v mediastinu

a v levém plicnim
hilu, difuzné

v perikardu.

Fokus v alveolarnim
vybézku mandibuly
vpravo. Nékolik
mensich opacit

v plicich bilateralné.
Oboustranny
fluidotorax,
perikardialni
vypotek.

Po jednom mésici v domacich podminkach pacient
znovu pfichazi k akutnimu vysetieni pro rozvoj febrilii,
celkové slabosti a progresi dusnosti. Nemocny byl vstup-
né hypotenzni, klidové dusny, schvaceny. Na vstupnim
EKG byla nizka voltdz komplext QRS (obr. 4), i vzhledem
k anamnéze recentné prodélané akutni perikarditidy
bylo ihned provedeno echokardiografické vysetfeni, kte-
ré prokazalo zndmky srde¢ni tamponady (obr. 5A-5C).
Pacient byl akutné rehospitalizovan na koronarni jednot-
ce intenzivni péce, kde byla provedena emergentni peri-
kardiocentéza s evakuaci 1 050 ml tekutiny. Vzorky byly
zaslany ke standardnimu laboratornimu vysetfeni (krevni
obraz, biochemie), kultivaci, cytologii a k prikazu tuber-
kulézy. K dosetfeni etiologie bylo provedeno vysetfeni
vypocetni tomografii (CT) hrudniku (obr. 6), na kterém
byla popsana lymfadenopatie mediastinalnich a hilovych
uzlin. K nasemu prekvapeni vysledky zhodnoceného pe-
rikardidlniho punktatu prokazaly pomoci polymerazové
retézové reakce (PCR) pritomnost M. tuberculosis. Nasled-
ny quantiferonovy test byl taktéz pozitivni.

Pacient byl zalé¢en dlouhodobou kombinac¢ni antitu-
berkulotickou terapii (streptomycin, rifampicin, isoniasid
a etambutol) s dobrym klinickym efektem. Hospitalizace
byla nasledné komplikovana PCR pozitivitou, tentokrat
na SARS-CoV-2 se zndmkami respirac¢niho infektu hornich
dychacich cest, bez rozvoje pneumonie, pacient byl |écen
symptomaticky. Bylo realizovdno pneumologické vysetre-
ni, v¢etné bronchoskopie. Sputum bylo taktéz kultivacné
pozitivni na M. tuberculosis. Dalsi komplikaci hospitaliza-
ce byl rozvoj kandidové mocové infekce, kterd byla pre-
lé¢ena antimykotiky. Pacient byl propustén po 20 dnech
hospitalizace v dobrém klinickém stavu.

Po dalSich Sesti tydnech v domacich podminkach byl
opét hospitalizovan, tentokrat na interni klinice pro vznik
ascitu a bilaterdlnich pleuralnich vypotkd (obr. 7A), pa-
cient byl dudny, s pfevazujicimi zndmkami ve velkém obé-
hu. Pleuralni vypotky i ascites byly opakované punktova-
ny. Vzorky punktatd byly zaslany ke zhodnoceni, jednalo
se o transsudat. Kontrolni echokardiografické vysetreni
tentokrat prokazalo restriktivni typ plnéni obou komor,
avsak bez respiracni variace transmitralniho proudéni,
s minimalnim perikardidlnim vypotkem. Podezfeni na
konstriktivni perikarditidu bylo nasledné potvrzeno po-
moci pravostranné srdec¢ni katetrizace. V ramci diferenci-
alni diagnostiky etiologie ascitu probéhlo revmatologické
vysetieni, které bylo negativni, ultrazvukova elastografie
vyloucila pfitomnost jaterni cirhozy.

Pacient béhem hospitalizace opakované jevil zndmky
kardidlni dekompenzace pfi recidivujicich pleuralnich vy-
potcich. BEhem hospitalizace byla zachycena atrioventri-
kuldrni (AV) blokada Ill. stupné v no¢nich hodinach, avsak
pfi uzivani betablokatord. Proto byly vysazeny, nasledné
jiz nebyla zachycena zadnd bradyarytmie. Celotélova po-
zitronova emisni tomografie-vypocetni tomografie (PET-
-CT) odhalila nodulace na plicich, verifikovdna byly plic-
ni i mimoplicni tuberkuldzni loziska (alveolarni vybézek
mandibuly vpravo, periferni lymfadenopatie v pravém
trisle) (obr. 8).

Vzhledem k pretrvavajicim projevim srdec¢niho selhani
ve formé pleurdlnich i peritonedlniho vypotku pfi kon-
strikci byla u nemocného indikovéna totalni perikardek-
tomie v kardiochirurgickém centru, kam byl pacient pre-
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Obr. 11 - Histologie - tuberkuloidni granu-
lom plic, fragment plicni tkané s loZiskem
objemného kaseifikujiciho granulomu

s epiteloidnim lemem a obrovskymi mno-
hojadernymi burikami v okoli

(plice)

loZzen. Vykon probéhl na bijicim srdci, nekomplikované,
periproceduralné bylo bilateralné z pleurdlnich prostort
evakuovano celkem dalsich 3 000 ml tekutiny. Perikard
byl zcela bez vypotku, vyrazné zhrubély a fibroticky (obr.
9, 10). Z plicni tkdné byla pomoci staplerovské metody kli-
novité resekovdna cast pravé plice, ve které se nachazel
palpa¢né hmatatelny utvar. Histologicky se jednalo o ka-
seifikujici granulom s epiteloidnim lemem a obrovskymi
mnohojadernymi burikami, typickymi pro tuberkuloid-
ni granulom (obr. 11, 12). Perikard byl vyrazné fibrézné
ztlustély (obr. 13). Pacient byl po vykonu ¢asné extubovan
a bylo pokracovano v antituberkulotické kombinacni 1é¢-
bé. Po jednom tydnu byl propustén do domaci péce.

Na planované kontrole se jiz pleurdlni vypotky nevy-
tvorily (obr. 7B), ascites zcela regredoval, totalni perikar-
dektomie kauzéalné vyresila pacientovo kardidlni selhava-
ni, nemocnému se dafi dobfre.

Diskuse a zavér

Vyse uvedena kazuistika konstriktivni perikarditidy
vzniklé v dUsledku tuberkulézniho postizeni perikardu
je v nasich geografickych podminkach raritni zaleZitosti.
Chceme vsak upozornit na mozny narust incidence tuber-
kulézy a rozvoj jejich komplikaci pfi silici migracni krizi
a valce v Evropé.

Protiargumentem je, ze dle WHO Ukrajina nepatfi
mezi staty s vysokym vyskytem tuberkulézy. V roce 2020
¢inil odhad incidence na 100 000 obyvatel za jeden rok

Obr. 10 - Kardiochirurgicky vykon - vyrazné
zhrubéla ¢ast odstranéného perikardu

Obr. 12 - Histologie - mnohojaderna burika Obr. 13 - Histologie - ¢tyfi ohranicené

epiteloidni granulomy s mnohojadernymi
burikami Langhansova typu (perikard)

73 (v CR 3,4 - viz Uvod). Za zminku v3ak stoji, ze az 33 %
plicnich tuberkuléz bylo rezistentnich na antituberkulo-
tika, v ¢emz spociva nejvétsi nebezpedi. S ohledem na
slozeni uprchlik( s pfevahou Zen a déti Cini ro¢ni odhad
novych pfipadd tuberkulézy 44 na 100 000 uprchlikd.
Systematicky screening se z pravdépodobné nizkého
zachytu onemocnéni a obavy ze stigmatizace dle WHO
nedoporucuje.

Ceska pneumologickad a ftizeologicka spole¢nost CLS
JEP vsak doporucuje, aby vsichni pfistéhovalci ze zemi
s vyskytem tuberkulézy nad 60 na 100 000 obyvatel absol-
vovali Iékafskou prohlidku na moznou pfitomnost tuber-
kulézy prfed nastupem do skolky, skoly a prace.®

Domnivame se, Zze byt je incidence tuberkulézy obec-
né relativné nizk3, je viak potfebné na toto onemocnéni
myslet v rdmci diferencidlni rozvahy. Apelujeme na stan-
dardizaci zasilani at uz pleurdlniho, ¢i perikardialniho
punktatu k vylouceni tuberkulézy. PCR vysetfeni je rych-
Ié (vysledky jsou standardné k dispozici za 6 az 8 hodin),
cena se pohybuje okolo 1 200 K¢.

Neda se obecné fici, Ze ockovani proti tuberkuléze je
prevenci vzniku tohoto onemocnéni. Vyznam kalmetizace
vsak spociva v prevenci rozvoje vyznamnych forem tuber-
kuldézy, a to zejména u détskych pacientl s rizikem vzniku
zejména bazilarni meningitidy nebo milidrni tuberkulézy.
V Ceské republice se ploiné oc¢kovalo proti tuberkuléze
do roku 2010, nyni se vakcinuje selektivné u rizikovych
skupin déti nebo dobrovolné na zakladé prani rodicd.

Prevence a lécba tuberkuldzy jsou klicové pro snizeni
rizika vzniku konstriktivni tuberkulézni perikarditidy.
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Chronicky korondarni syndrom muze byt dusledkem aterosklerotickych stenéz véncitych tepen, vazospasmu
nebo vzacnéji anomalii cévniho fecisté, mimo jiné koronarnich pistéli (KP). Zde bude prezentovana kazuis-
tika pacienta s koronarni fistuli podminujici ischemizaci myokardu mechanismem steal fenoménu. Bude dis-
kutovana souvislost KP se systémovou sklerodermii, kterd u daného muze byla rovnéz verifikovana a lécena.

© 2023, CKS.

ABSTRACT

Chronic coronary syndrome can be a result of atherosclerotic stenosis or vasospasms, but it can also be ra-
rely caused by anatomical vascular anomalies, such as the coronary artery fistulas (CAF). The case report of
a patient with CAF leading to myocardial ischemia through the steal phenomenon will be presented here.
A relation of CAF to systemic scleroderma will be discussed, as this disease was also verified and treated in

Systemic scleroderma this particular man.

Uvod

Koronarni pistél (KP) je anomalni spojka mezi véncitou
tepnou a nékterou ze srdecnich dutin nebo velkych cév.
Vétsina z téchto komunikaci je kongenitalni.

Prestoze jsou koronarni pistéle obvykle izolovanymi
kardialnimi malformacemi (80 %), v nékterych pfipadech
jsou asociovdny s jinymi vrozenymi vadami, v¢etné Fallo-
tovy tetralogie, patentni tepenné duceje a defektl me-
zisinového ¢i mezikomorového septa.? Nékteré KP jsou
naopak ziskané, napf. po traumatu, kardiochirurgickém
vykonu nebo endomyokardialni biopsii.?

Redlnd prevalence téchto spojek se ukazuje byt vyssi,
nez se dfive predpokladalo, a to diky zvySujicimu se poctu
vysetfeni koronarniho recisté.*

Asi 75 % KP jsou ndhodnymi, klinicky némymi nalezy.?
PrestoZe nelze vyloucit postupnou progresi malych fistuli
do hemodynamicky vyznamnych rozmérl, dle dosavad-
nich dat jsou vétsinou tyto dilatace nesignifikantni.® Vel-
ké koronarni pistéle vSak mohou byt klinicky vyznamné,
s komplikacemi. V asociaci s KP jsou dokumentovany pfi-
pady chronického korondrniho syndromu, ale také ruptu-

ry aneurysmatu, plicni hypertenze, méstnavého srde¢niho
selhani nebo nahlé srde¢ni smrti.t

KP se muze projevit Selestem, echokardiograficky lze
potencialné pomoci dopplerovského mapovani detekovat
zkratovy tok a koronarografie odhali zakladni anatomic-
ké parametry a smér fistuly.’

Nejpresnéjsi metodou k detailnimu posouzeni anomalii vén-
Citych tepen je viak angiograficka vypocetni tomografie (CT).2

K prognostické stratifikaci, a tim i k rozhodnuti o Ié-
C¢ebném pristupu je vhodné kromé anatomie fistuly znat
i jeji dopady na myokard, tedy zejména funkéni paramet-
ry myokardidlni perfuze a morfologické zmény, v cemz
mohou byt velmi ndpomocné metody jako jednofotonova
emisni vypocetni tomografie (SPECT), pozitronova emisni
tomografie (PET), zatéZzova echokardiografie ¢i magnetic-
kd rezonance.®

Koronarni pistél by méla byt terapeuticky uzaviena
v pfipadé, ze vyvolavd symptomy, zpUsobuje objektivni
kardialni komplikace anebo je natolik rozmérnd, Ze tyto
projevy lze vyhledové ocekavat."

MozZnosti lécby koronarni pistéle zahrnuji katetrizacni
uzavér emboliza¢nim mechanismem (coiling nebo gel) a chi-

Adresa pro korespondenci: MUDr. Petr Binar, Interni oddéleni, AGEL Stfedomoravska nemocnicni a.s., Nemocnice AGEL Prerov, Dvorakova 75, 751 52 Preroy,

e-mail: petr.binar@npr.agel.cz
DOI: 10.33678/cor.2023.048

Tento ¢lanek prosim citujte takto: Binar P. Manifestni koronarni pistél u pacienta se systémovou sklerodermii. Cor Vasa 2023;65:763-765.
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Obr. 1 - Pomala progrese R kmitd spolu s elevacemi tseku ST v anteroseptalnich

svodech, dale polymorfni komorové extrasystoly

rurgickou ligaci. Vybér modality se odviji od velikosti zkratu,
tortuozity nebo rozméru distalniho Usti."" Katetrizacni uza-
vér je oproti chirurgické ligaci preferovan zejména v pfipa-
dech proximalni lokalizace KP s jednim entry a u pacientd
s vysokym rizikem kardiochirurgické operace. Chirurgicky
uzavér je naopak uprednostriovdn u pacientl podstupuji-
cich souc¢asné kardiochirurgicky vykon z jiné indikace.'>'

Popis pripadu

Mlady muz s difuzni formou systémové sklerodermie byl
hospitalizovan pro dusnost, otoky dolnich koncetin a né-
mahové sviravé bolesti na hrudniku. Jednalo se o prvni
manifestaci srde¢niho selhani, v terénu nové diagnostiko-
vané fibrilace sini, s rychlou komorovou odpovédi.

Echokardiograficky byla popsana ejekcni frakce levé
komory (EF LK) 25 %. Elektrickou externi kardioverzi byl
obnoven sinusovy rytmus. Postupné doslo k restituci EF LK
na 45-50 %, s rezidualni lehkou difuzni hypokontraktili-
tou, dominantné v oblasti anterosepta. Na elektrokardio-
gramu byly pfitomny kmity QS a elevace Useku ST ve svo-
dech V,-V,, k tomu Cetné komorové extrasystoly, o vice
morfologiich komplext QRS (obr. 1).

Koronarograficky nebyly popsany zadné aterosklero-
tické stendzy epikardialnich tepen, ovSsem byla zjisténa
pistél z proximalni ¢asti ramus interventricularis anterior
do plicnice. Nasledné doplnéni magnetické rezonance
srdce s gadoliniovou kontrastni latkou prokazalo post-
kontrastni subendokardidlni syceni odpovidajici ischemii
dalSich c¢asti levé komory. To svéd¢i pro koincidenci s mik-
rovaskularni poruchou perfuze (obr. 2-4).

Protoze korondrni pistél vykazovala znamky klinicky
vyznamné ischemizace levé komory steal fenoménem,
bylo indikovano upresnéni anatomickych poméra CT an-
giografii a nasledny uzavér KP. Nejprve s timto feSenim
pacient souhlasil, nakonec terapeuticky postup odmitl,
coz bylo respektovano.

Obr. 4 - Magneticka rezonance - ischemie inferolate-
ralni stény levé komory srdeéni detekovana pozdnim
sycenim gadolinia

Pacient nicméné v mezidobi podstoupil ablaci recidi-
vujici fibrilace sini metodou pulsniho elektrického pole
(pulsed field ablation, PFA), coZz u né&j vedlo ke zlep3eni
funkéni kapacity. Ta bohuzel zUstava omezena zejména
progredujicim plicnim postizenim charakteru nespecific-
ké intersticialni pneumonitidy v rdmci sklerodermie.

Diskuse

Studie, jez probihala v letech 2009 az 2011, mapovala vy-
skyt KP u 6 341 pacientd prostfednictvim CT koronaro-
grafie, prokazala vyskyt této anomadlie v 0,9 % pfripadd,
coz je mnohem vice, nez bylo do té doby popisovano dle
konvencnich angiografickych studii (0,05-0,25 %). Vétsi-
na spojek Ustila do pulmonalni arterie.*
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Vysledky katetriza¢niho a chirurgického uzavéru vel-
kych pistéli jsou z dlouhodobého hlediska ekvivalentni.
Naopak malé asymptomatické fistuly maji vynikajici pro-
gndzu a vyzaduji pouze klinické a echokardiografické sle-
dovani kazdych 2 az 5 let.?

V letech 2009 az 2016 byla v Jizni Koreji provedena retro-
spektivni multicentricka studie, jez zahrnula 131 pacientt
s pistéli z koronarni tepny do plicnice. Vétsina fistuli méla
prameér vice nez 2 mm, ve 20 pripadech vice nez 1 cm. Osm
pacientt podstoupilo chirurgickou lécbu, kazdému z nich
poté odeznéla korelujici symptomatologie a pouze jedno-
mu recidivovala KP, a to mald a asymptomaticka. Z pacien-
t0, ktefi invazivné lé¢eni nebyli, mél pouze jeden zavaznou
nezddouci kardiovaskularni pfihodu (MACE), a to pfi kon-
komitantni koronarni ateroskler6ze. Béhem sledovani (me-
dian 3,8 roku) u zaddného z pacientl nebyla zjisténa morfo-
logickd progrese fistuly dle kontrolnich CT koronarografii.t

KP jsou popisovany rovnéz jako komplikace systémovych
onemocnéni postihujicich cévni pojivo.'* Vaskularni postize-
ni je nejcasnéjsim a pravdépodobné i primdrnim procesem
v patogenezi systémové sklerodermie. Kromé Raynaudova
fenoménu, digitalnich nekréz nebo teleangiektazii muze
dochézet i k jinym patologiim cévni integrity a stran kardial-
niho poskozeni nezfidka vede k plicni arteridlni hypertenzi.
Pacienti se systémovou sklerodermii mivaji ¢asto palpitace,
dusnost ¢&i atypické bolesti na hrudi.”

V literature je popisovana i souvislost mezi skleroder-
mii a chronickym koronarnim syndromem na podkladé
mikrovaskularni ischemie.'®

Zde uvedeny pacient byl pravé takovym piikladem ge-
neralizovaného onemocnéni pojiva s komplexnimi kar-
diopulmonalnimi komplikacemi, od koronarni fistuly sa-
motné pres siflové a komorové arytmie az po intersticialni
postiZzeni plic. PfestoZe na zdkladé prani pacienta nedoslo
k planovanému uzavieni pistéle, je nadéle dispenzarizo-
van specialisty, probéhla Uspésnd ablace fibrilace sini a je
lé¢en kortikosteroidy a mykofenolatem ve snaze zpoma-
lit progresi sklerodermie.

Zavér

Ischemie myokardu zdaleka nemusi byt zplsobena pou-
ze aterosklerotickymi stenézami epikardidlnich véncitych
tepen, ale také napfiklad pritomnosti koronarni pistéle.
Ta muze byt dlisledkem invazivnich kardiologickych di
kardiochirurgickych vykonu, ale v nékterych pripadech
souvisi se systémovym onemocnénim pojiva nebo byva
asociovdna i s dal$imi srde¢nimi vadami. Neni zdsadné
problematické koronarni pistél odhalit, ale je zapotrebi
na podkladé klinického obrazu a komplexu vy$etfovacich
metod zhodnotit jeji hemodynamickou vyznamnost a dle
toho rozhodnout o terapeutickém pristupu. Ovsem je tie-
ba mit na paméti i autonomii samotného pacienta, ktery
ma pravo na konec¢né rozhodnuti.
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Aortalni stendza je nejcastéjsi ziskanou chlopenni vadou v dospélosti a se starnutim populace se prevalence
tohoto onemocnéni stéle zvySuje. Od roku 2002 se stala transkatétrovéd implantace aortalni chlopné (TAVI)
uznavanou alternativou k chirurgické nahradé aortélni chlopné (SAVR). Zpocatku pro inoperabilni pacienty
¢i pacienty s vysokym operacnim rizikem, pozdéji i pro pacienty se stfednim a nizkym rizikem, coZ souvisi
s technologickym rozvojem metody a zkusenostmi kardiocenter. JakoZzto invazivni metoda ma vsak i své
komplikace, vcetné protézové infekéni endokarditidy (TAVI-IE) s incidenci 0,2-3,4 % a mortalitou az 67 %
do dvou let od stanoveni diagndzy. Z tohoto divodu je zcela zdsadni sanace aktivnich infek¢nich fokust
v rdmci predoperacni pripravy. Nase kazuistika pacienta se symptomatickou vyznamnou aortélni stenézou
a soucasné pritomnymi infikovanymi bércovymi defekty jakoZzto zdroji bakteriemie s potencialem rozvoje
TAVI-IE ukazuje na nutnost multioborové spolupréce, individualizovaného rozhodnuti o lé¢ebné strategii
a dalsiho peclivého sledovani nemocnych po vykonu.

© 2023, CKS.

ABSTRACT

Aortic stenosis is the most common acquired valvular heart disease by adults and due to aging of population
prevalence will increase. Since 2002 transcatheter aortic valve implantation (TAVI) has become a well-rec-
ognized alternative for surgical aortic valve replacement (SAVR). Initially for inoperable patients or the high
surgical risk patients, later even for the patients with medium and low risk. It all relates with technological
progress of the method and increasing experience of cardiac centers. As invasive procedure, it has its own
complications, including prosthetic infective endocarditis (TAVI-IE) with the incidence 0.3-3.4% and mor-
tality up to 67% within 2 years after the diagnosis. That is why the preoperative screening and curing of
active infectious focuses is absolutely necessary. Our case report of a patient with symptomatic severe aortic
stenosis and infected venous leg ulcers, which are a source of bacteremia with potential development of TA-
VI-IE, shows the necessity of multidisciplinary cooperation as well as an individualized approach and further
thorough patient’s monitoring after TAVI.

Uvod

Transkatétrova implantace aortalni chlopné byla poprvé
provedena v roce 2002 Cribierem jakoZto revolu¢ni me-

AortdIni stendza je nejcastéjsi ziskanou chlopenni vadou
v dospélosti v Evropé a Severni Americe. Se starnutim po-
pulace se prevalence tohoto onemocnéni stale zvysuje.
Prevalence vyznamné aortalni stenézy u osob starsich 65
let je okolo 1 %, u osob star3ich 75 let pak mezi 3-4 %.
Progndza symptomatické zavazné aortdlni stendzy je ne-
pfizniva, pouze 49-69 % nemocnych preziva jeden rok.

toda v feSeni vyznamné aortdlni stenézy. Od roku 2007
se velmi rychle rozsifila do bézné klinické praxe a stala
se uznavanou alternativou k chirurgické ndhradé aortal-
ni chlopné."? Zpocatku se jednalo o feseni u pacientl in-
operabilnich ¢i s vysokym operac¢nim rizikem. V posled-
nich deseti letech se v3ak diky technologickému rozvoji
metody, narUstajicim zkusenostem kardiocenter a nizké-
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mu periproceduralnimu riziku posouvaji indika¢ni kritéria
smérem do skupiny pacientd se stfedné vysokym (studie
PARTNER 2, SURTAVI)**¢ a nizkym rizikem (PARTNER 3,
Evolut Low Risk).>”® Zakladni predpoklad pro Uspésnost
vykonu je peclivy vybér pacienta multidisciplindrnim ty-
mem |ékard. Jako kazda invazivni metoda je i TAVI za-
tizena fadou komplikaci. Jednou z nejzdvaznéjsich je in-
fekéni protézovd endokarditida (TAVI-IE), proto je zcela
zasadni sanovat aktivni infekéni fokusy v ramci predope-
racni pfipravy.

Kazuistika

Pétasedmdesatilety pacient, se zndmou dosud oligosymp-
tomatickou vyznamnou aortalni stenézou (AS), ktery
v minulosti odmitl navrhovanou chirurgickou nahradu
aortalni chlopné, byl pfijat na nase kardiologické oddé-
leni pro dekompenzaci bilaterdiniho srdecniho selhani.
Anamnesticky dominovala ndmahova dusnost NYHA llI,
progredujici otoky dolnich koncetin s postupnym rozvo-
jem bércovych defektd. Pri klinickém vysettfeni byl pfito-
men hlucny systolicky Selest v prekordiu s typickou propa-
gaci do karotid, chripky nad bazemi plic a otoky dolnich
koncetin s extenzivnimi plazivymi bércovymi defekty, vice
na pravém bérci. Ostatni komorbidity zahrnovaly perzis-
tujici fibrilaci sini na antikoagula¢ni terapii, implantova-
ny trvaly kardiostimuldtor pro atrioventrikularni blokadu
vyssiho stupné, arterialni hypertenzi, chronickou rendlni
insuficienci CKD 3 a chronickou Zilni insuficienci dolnich
koncetin. Provedené vstupni zobrazovaci metody a labo-
ratorni vysetreni potvrdily klinické ndlezy — na skiagramu
hrudniku byl pfitomny obraz kardiomegalie s méstnanim
v malém obéhu a koncentrace N-terminalniho fragmen-
tu natriuretického propeptidu typu B (NT-proBNP) byla
zvy$ena na hodnotu 4 253 ng/l. Echokardiograficky jsme
verifikovali kritickou aortdIni stenézu s indexovanou plo-

Obr. 2 - Rozsahlé plazivé bakterialné kolonizované bércové defekty
PDK

chou aortélniho usti (indexed aortic valve area, AVAI)
0,36 cm?m? a se stfednim tlakovym gradientem (mean
pressure gradient, PGmean) 73 mm Hg pfi dobré systolic-
ké funkci levé komory s ejekéni frakci (EF) 60 % (obr. 1).
Zahdjili jsme standardni terapii srde¢niho selhani v¢etné
uvodni parenterdlni diuretické terapie. Soubézné probi-
hala cilena antibiotickd terapie akutni infekce mocovych
cest. Masivni bakteridlni kolonizace bércovych defektu
a vzestup zanétlivych parametrd si vSak vyzadaly nejen
lokalni [é¢bu vedenou ve spolupréci s dermatology a chi-
rurgy, ale i eskalaci antibiotické systémové terapie (obr.
2). Tento pacient od pocatku splfioval indika¢ni kritéria
k nahradé aortdlni chlopné. Vzhledem k véku, ostatnim
komorbiditdm a opera¢nimu riziku EuroSCORE 11 2,92 %
byl jednoznacné kandidatem transkatétrové implantace
aortalni chlopné (TAVI). BEhem hospitalizace jsme dopl-
nili vSechna potfebna vysetieni pfed planovanou katetri-
zacni intervenci. Selektivni koronarografie (SKG) nepro-

Vmax 530 cmis
Vmean 404 cmis
Max PG 112 mmHg
Mean PG 73 mmHg
VTl 126 cm

--4.0
-5.0 Obr. 1 - TTE, CW doppler, aortalni
chlopen - PGmax 112 mm Hg,
PGmean 73 mm Hg. PGmax -
maximalni tlakovy gradient; PGmean
- stfedni tlakovy gradient; TTE -
transtorakalni echokardiografie.

=--6.0
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TAVI v terénu aktivni infekce

~

Obr. 3 - Kone¢na pozice implantované bioprotézy Edwards Sapien S3

kazala angiograficky vyznamné stenozy véncitych tepen
a soucasné provedena angiografie panevniho frecisté
potvrdila technickou schtidnost transfemoralniho vasku-
l[arniho pfistupu. Pacientovi jsme individualizovali farma-
koterapii srde¢niho selhani dle sou¢asnych doporucenych
postupl. Na zavedené Iécbé byl jeho klinicky stav stabilni
a vykon byl napldnovan v elektivnim terminu. Hlavnim
divodem byla nutnost sanace chronického zdroje bak-
teriemie, tedy idealné zhojeni bércovych defektd. Lécba
probihala za spoluprace dermatologt s chirurgy, nejprve
na koznim, poté opakované i na kardiologickém oddéle-
ni. Bércové defekty a jejich ¢etné bakterialni osidleni vsak
byly rezistentni k veskerym terapeutickym zasahlm, jak
ve smyslu lokalni 1é¢by a débridementu, tak i systémové
antibiotické 1écby s jeji opakovanou Upravou dle vysledkt
kultivaci. Vzhledem k progredujicimu nalezu na PDK byla
jako ultimum refugium chirurgy navrzena amputace PDK.
Soucasné doslo k akutni dekompenzaci srde¢niho selhani,
poklesu EF LK na 40 %, které vyZzadovaly ¢asnost prove-
deni TAVI. Jednalo se tak o dva vykony, které se vzajemné
zcela kontraindikuji. Aktualni klinicky stav véetné objek-
tivnich ndlezl a zavéru prislusnych odbornosti (kardiolog,
invazivni kardiolog, chirurg) jsme opétovné konzultovali
v rdmci kardiotymu s expertnim centrem pro chlopenni
vady a dosli k multioborovému konsenzu. U pacienta
byla indikovéana TAVI pod clonou antibiotika (ATB) me-
ropenemu jakozto ,bridgingu” k ¢asné amputaci PDK.
Transfemoralnim pfistupem byla zcela nekomplikované
implantovdna bioprotéza Edwards Sapien S3 (vel. 26 mm)
s vyslednou optimalni pozici (obr. 3), nebyl pfitomen zad-
ny paravalvularni leak. Pokracovali jsme v zavedené an-
timikrobidlni [écbé (celkem 19 dni), zanétlivé parametry
byly setrvale nizké a bércové defekty vykazovaly akcele-
rované hojeni. Ve vzajemné shodé s chirurgy jsme proto
od pldnované amputace PDK ustoupili. Po dimisi probi-
haly casté kardiologické klinické kontroly véetné labo-
ratorniho a echokardiografického vysetreni. Subjektivné
dominovala vyrazna uleva od dusnosti, témér kompletni
regrese otokl dolnich koncetin s vyjimkou bérce PDK (pfi
hojicich se defektech) a ndvrat k béznym kazdodennim
aktivitam. Systolickd funkce LK se normalizovala (EF LK
55 %), na bioprotéze byly opakované méreny odpovidaji-

ci gradienty (maximalni tlakovy gradient [PGmax] 19 mm
Hg, stfedni tlakovy gradient [PGmean] 10 mm Hg), nebyla
pfitomna intravalvuldrni ani paravalvularni regurgitace.
Zanétlivé parametry byly stacionarné negativni s vyjim-
kou jedné epizody akutni bronchitidy. Pacient soucasné
dochézel i do ambulance pro chronické rany, kde probi-
hala lokalni extenzivni terapie, kterd vedla k uspésné gra-
nulaci a témér kompletni reepitalizaci defektt béhem 20
mésica (obr. 4).

N Sl
Obr. 4 - Bércové defekty PDK ve fazi finalniho hojeni

Diskuse

TAVI jako kazdy invazivni vykon ma své komplikace, jak
procedurdlni, tak i rizika obdobna SAVR, nevyjimaje in-
fekéni protézovou endokarditidu (TAVI-IE). Incidence TA-
VI-IE je udavana v rozmezi 0,2-3,4 % a jeji mortalita az
67 % do dvou let od stanoveni diagndzy. Je tedy velice
obavanou komplikaci. Existuje velké mnozZstvi randomi-
zovanych klinickych studii a zpracovanych dat z registrd,
které se snazi identifikovat rizikové faktory TAVI-IE vs.
protézové endokarditidy po chirurgické nahradé chlopné
(PVE). Mezi nejcastéjsi prediktory TAVI-IE dle nich patfi:
muzské pohlavi, stfedni a vyznamnd paravalvularni re-
gurgitace, cévni komplikace, nizka implantace chlopné
v souborech s chlopni CoreValve, krvaceni, diabetes mel-
litus, chronické onemocnéni ledvin, hemodialyza, ische-
mickd choroba dolnich koncetin, transapikalni pristup,
ale i mnozstvi aplikované kontrastni latky a pritomna
fibrilace sini.’®"? V porovnani s PVE se ve vétSiné praci
TAVI-IE nelisi v incidenci, nicméné mortalita je dle dosa-
vadnich zkuSenosti vy3si, coz odrdzi vyssi rizikovost této
populace pacientt (mortalita u PVE az 61 %/dva roky vs.
TAVI-IE az 67 %/dva roky)." Samoziejmosti je antibiotic-
kd profylaxe podavana pred implantaci chlopné, nejcas-
téji se jednd o protistafylokokova antibiotika, vzhledem
k majoritnimu podilu Staphylococcus aureus a koagulaza-
-negativnich stafylokokd jako etiologickych agens. Pre-



E. Kupcovd, M. Hajsl, M. Maly

769

kvapivé jsou viak castymi plvodci i enterokoky, coz muize
souviset s transfemordlnim pfistupem, a otdzkou zusta-
va, zda dosavadni profylaktickd opatfeni neeskalovat
o protienterokokova ATB. Po vykonu je dulezitd dasledna
kardiologicka dispenzarizace s pravidelnymi echokardio-
grafickymi kontrolami, hodnoticimi funkci implantované
chlopné. V nasem pripadé sledovani zahrnovalo i lokalni
chirurgickou lécbu bércovych defektt. Jejich akcelerova-
né hojeni pfipisujeme kombinovanému efektu zlepsené
periferni mikrocirkulace a snizené periferni kongesce po
nahradé stenotické aortalni chlopné.

Zavér

Prezentujeme kazuistiku pacienta se symptomatickou
vyznamnou aortalni stenézou a soucasné pritomnymi
infikovanymi bércovymi defekty jakoZto zdroji bakterie-
mie s potencidlem rozvoje TAVI-IE. Provedeni TAVI bylo
v tomto pfipadé zivot a ndsledné i dolni koncetinu za-
chranujicim vykonem, nicméné i vykonem extrémné rizi-
kovym. Nase definitivni rozhodnuti o strategii terapeu-
tického postupu doklada dilezitost centralizované péce,
multioborové spoluprace a individualizovaného pristupu
k pacientam.

Prohlaseni autorti o mozném stretu zajmu
Zadny stret zajma.

Financovani

Zadné.

Prohlaseni autorti o etickych aspektech publikace
Autofi prohlasuji, Ze kazuistika byla vypracovana podle
etickych standardd.
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Nové vzniklé prevodni poruchy po TAVI
a schopnost jejich reparace v praxi

(New-onset conduction disorders after TAVI and the ability of their reparation in practice)

Dagmar Ulrichova

Kardiologické oddéleni, Interni klinika, 1. lékaFska fakulta Univerzity Karlovy a Ustfedni vojenskd nemocnice — Vojenskd

fakultni nemocnice, Praha

INFORMACE O CLANKU

Historie ¢lanku:

Vlozen do systému: 11. 9. 2023
Pfijat: 12. 9. 2023

Dostupny online: 18. 9. 2023

Klicova slova:

Poruchy prevodniho systému
TAVI

Trvaly kardiostimulator

Keywords:
Conduction disorders
Permanent pacemaker

SOUHRN

Transkatétrova nahrada aortalni chlopné (TAVI) se s narlistem klinickych zkusenosti a technologickym vy-
vojem stala vhodnou alternativou chirurgické nahrady chlopné (SAVR) u chirurgem neakceptovanych pa-
cientd, ale i preferovanou metodou pro méné rizikové pacienty zejména ve vyssich vékovych kategoriich.
V porovnani se SAVR je viak zatizena vy3sim rizikem iatrogennich pfevodnich poruch. Tyto poruchy vznikaji
prevazné periproceduralné ¢i v casném pooperacnim obdobi a ¢ast z nich je pIné reverzibilni. Nase kazuisti-
ka popisuje pfipad pacientky po TAVI, u které byla dokumentovana nové vznikla prevodni porucha vcetné
probéhlych synkop. Cilem této kazuistiky je poukdzat na schopnost reparace prevodniho systému po jeho
mechanické iritaci souvisejici s provedenym TAVI.

© 2023, CKS.

ABSTRACT

Transcatheter aortic valve replacement (TAVI) has become a suitable alternative to surgical aortic valve
replacement (SAVR) for patients not accepted by surgeons, but also a preferred method for lower-risk pa-
tients, especially in older age groups. However, compared to SAVR, it is burdened with a higher risk of iatro-
genic heart rhythm disturbances. These disturbances occur mostly periprocedurally or in the early postopera-
tive period and some of them are fully reversible. Our case report describes the case of a patient after TAVI
in whom a new-onset cardiac rhythm disturbance including ongoing syncope was documented. The aim of
this case report is to highlight the ability of the conduction system to repair after its mechanical irritation

TAVI related to the performed TAVI.

Uvod

Transkatétrova nahrada aortalni chlopné (TAVI) se stala
Siroce akceptovanou metodou lécby symptomatické vy-
znamné aortalni stenézy. S néarastem klinickych zkuse-
nosti a technologickym vyvojem se stala vhodnou alter-
nativou chirurgické nahrady chlopné (SAVR) u chirurgem
neakceptovanych pacientd, ale i preferovanou metodou
pro méné rizikové pacienty zejména ve vyssich vékovych
kategoriich (vék > 75 let)." V porovnani se SAVR je vsak
zatizena vyssim rizikem vzniku iatrogennich prevodnich
poruch.? Nejcastéjsi poruchou v souvislosti s TAVI je blo-
kdda levého Tawarova raménka (LBBB), ktera je spojena
s vyssim rizikem rozvoje pokrocilych atrioventrikularnich

(AV) blokad a synkop béhem jednoho roku ve srovnani
s pacienty bez pfitomné LBBB.3

Vétsina poruch prevodniho systému vznika periproce-
durélné ¢ do 24 hodin po vykonu.? Cast z nich je rever-
zibilni, zejména bé&hem prvnich 30 dnl po vykonu, a na-
priklad u nové vzniklé LBBB dochdzi k reparaci béhem
jednoletého sledovani az u 40 % pacientd.**

V pripadé pretrvavajici AV blokady vyssiho stupné di
alternujici raménkové blokady je dle soucasnych doporu-
¢eni indikovana implantace trvalého kardiostimulatoru.
V ostatnich pfipadech zohledriujeme i mozZnost reverzibi-
lity nové vzniklych prevodnich poruch a mizeme u nich
zvazit doplnéni ambulantniho EKG monitorovani ¢i elekt-
rofyziologické vysetireni (EFV).
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Incidence implantace trvalého kardiostimulatoru po
TAVI se pohybuje v rozmezi 3,4 % a 25,9 % a je popiso-
vana rada rtznych faktora zvysujicich jeho pravdépodob-
nost.®
preexistujici blokdda pravého Tawarova raménka (RBBB),
nicméné na riziku se podileji i jiné pfevodni abnormali-
ty (prodlouzeni intervalu PR, levad pfedni hemiblokada
[LAH]), dale charakteristika pacienta (muzské pohlavi,
vék, index télesné hmotnosti [BMI]), anatomické faktory
(tézka kalcifikace anulu mitralni chlopné a vytokového
traktu levé komory, délka membranového septa, porce-
lanovd aorta, vyssi primérny gradient aortalni chlopné)
a v neposledni fadé proceduralni faktory (samoexpandi-
bilni chlopen, hloubka implantované chlopné, postdilata-
ce balonkem atd.).®

Popis pripadu

Kazuistika se zabyva 82letou pacientkous plné vyjadfenym
metabolickym syndromem a paroxysmalni fibrilaci sini,
ktera podstoupila transkatétrovou implantaci aortalni ch-
lopné (Evolut Pro+ 29 mm, samoexpandabilni systém) pro
vyznamnou degenerativni aortalni stenézu (indexovana
plocha aortdlniho usti [AVAI] 0,38 cm?/m?, stfedni gradi-
ent 46 mm Hg) pfi normalni funkci levé komory. V pribé-
hu vykonu byla u pacientky nové zachycena intermitent-
ni blokada levého Tawarova raménka (s intervalem QRS
130 ms) s atrioventrikuldrni blokadou I. stupné (interval
PR 216 ms). Pribéh hospitalizace byl nekomplikovany,
proto byla pacientka nasledné druhy poopera¢ni den
propusténa s doporucenim chronické medikace, véetné
2,5 mg bisoprololu. Necely tyden po vykonu se pacient-
ka dostavila na planovanou ambulantni kardiologickou
kontrolu, kde byla zachycena na 12svodovém EKG fibri-
lace sini se suspektni alternujici raménkovou blokadou
(obr. 1). V tu dobu pacientka negovala jakékoliv obtize.
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Obr. 2 - EKG holterovska monitorace. (A) Sinusovy rytmus s AV
blokéddou I. stupné, postupné kompetujici ektopicky rytmus.
(B) Ektopicky rytmus nasledovan sinusovym rytmem s AV bloka-
dou I. stupné a prfechodnym rozsifenim komplexu QRS. Vzhledem
k pfitomnému sinusovému rytmu je kompetice ektopického rytmu
z levé komory mnohem lépe hodnotitelna nez na prvnim 12svodo-
vém EKG s pfitomnou fibrilaci sini. AV - atrioventrikularni.

Byla doplnéna 24hodinovéa holterovskd EKG monitorace
a pfi dalsi ambulantni navstévé v odstupu ¢&trnacti dnt
jiz pacientka udavala celkem c¢tyfi probéhlé synkopy
mimo monitorované obdobi. Na holterovském zdznamu
byl popisovan kromé obtizi nemocné sinusovy rytmus
s kompetujicim ektopickym rytmem z levé komory (obr.
2). Vzhledem k EKG nalezlim a probéhlé symptomatologii
byla pacientka neprodlené odesldna do nasi nemocnice

25 mm/s 10 mm/mV 2 2 Le 1e

N

Obr. 1 - EKG inicidlné hodnotici
jako fibrilace sini a suspektni
alternujici raménkovou
blokadu. Pro jasnou alternujici
blokadu je ale velmi

netypicka pfitomnost jednoho
nerozsifeného komplexu QRS
(oznaceno cervenou Sipkou).
Pfi hodnoceni se znalosti
holterovské monitorace se
jednalo o ektopicky rytmus

z levé komory kompetuijici

s AV prevodem pfi fibrilaci sini
s trvajicim LBBB, pfi terminaci
ektopie je prvni pfevedeny
komplex QRS nerozsiteny

a nasleduje opét LBBB. AV

— atrioventrikularni; LBBB —
blokada levého Tawarova
raménka.
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ke zvazeni implantace trvalého kardiostimuldtoru. Na
12svodovém EKG v dobé ambulantni kontroly i v dobé
pfijmu do nasi nemocnice byl patrny jiZ pouze sinusovy
rytmus s LAH, bez jiné poruchy pfevodniho rytmu. Béhem
tydenni hospitalizace byl telemetricky zachycen pouze
kratky paroxysmus zndmé fibrilace sini, bez preautoma-
tické pauzy ¢i pfitomnosti jinych poruch srde¢niho rytmu.

Pacientka neakceptovala elektrofyziologické vysetieni,
proto k ovéreni kapacity prevodniho systému byla dopl-
néna bicyklova ergometrie se zcela normalnim nalezem.
Stav byl uzavren jako reverzibilni porucha srdec¢niho ryt-
mu v souvislosti s provedenou TAVI. Implantace trvalého
kardiostimuldtoru proto nebyla indikovédna a z ddavodu
dlouhodobé EKG monitorace jsme po domluvé s pa-
cientkou pfistoupili k zavedeni implantabilniho epizod-
niho EKG zdznamniku. Béhem témér rocniho sledovani
od implantace chlopné nebyla dokumentovidna Zadna
bradykardie ¢i vyznamna pauza. V pribéhu kontrol byla
zachycena nevyznamna zatéz paroxysml asymptomatic-
ké fibrilace sini, u které byl s ohledem na pfani nemocné
volen konzervativni postup.

Diskuse

V souvislosti s provedenou TAVI je kromé perzistujici AV
blokady vyssiho stupné indikaci k trvalé kardiostimulaci
i alternujici raménkova blokada.® V nasi popisované kazui-
stice se po revizi vSech EKG nalezl nejednalo o alternujici
raménkovou blokadu, nybrz o ektopickou aktivitu z levé
komory vzniklou pravdépodobné tlakem implantované
chlopné. Je nutné podotknout, Ze pokud by pacientka
byla vyhledala akutni Iékafskou péci v obdobi recidivuji-
cich synkop s trvajici pfitomnosti LBBB, byl by ji implanto-
van trvaly kardiostimulator ihned. Po tiech tydnech kon-
zervativniho postupu, ktery byl z velké ¢asti dan z naseho
prvotniho pohledu neuvdZzenym rozhodnutim pacientky,
doslo k ustupu klinickych obtizi i EKG zmén. Nase kazuis-
tika ukazuje, Ze i vyrazna symptomatologie pfi trvani dy-
namickych zmén prevodnich poruch po TAVI by nas méla
vést spise k vyckani s indikaci k trvalé kardiostimulaci.

Zaver

Poruchy prevodniho srde¢niho rytmu jsou relativné cas-
tou komplikaci po TAVI v porovnani se SAVR. Implantace
trvalého kardiostimulatoru po TAVI ma v soucasné dobé
jasné doporuceni pouze pro perzistujici AV blokadu vys-
$iho stupné a alternujici raménkovou blokadu. Velkd ¢ast
prevodnich poruch vzniklych po TAVI je pfechodné a pro-
cento jejich reverzibility je relativné vysoké. Algoritmus,
ktery by dokazal jasné identifikovat pacienty s ireverzibil-
nim postizenim, bohuzel neexistuje. Cast pacient( proto
podstupuje implantaci trvalého kardiostimuldtoru prav-
dépodobné nadbytecné.

Prohlaseni autorky o mozném stietu zajma
Zadny stfet zajma.
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Pritomnost elevace useku ST na 12svodovém EKG zaznamu pacienta se symptomy pripominajicimi infarkt
myokardu musi vyvolat Usili o rychlé stanoveni diagnézy infarktu myokardu s elevacemi tUseku ST a nésled-
nou urgentni intervenci s cilem obnovit perfuzi koronarnich tepen, obvykle formou perkutanni koronarni
intervence. Akutni infarkt myokardu nebo obraz elevaci tUseku ST na elektrokardiogramu viak mize uka-
zovat na nékolik riznych onemocnéni a stavd. Popisujeme klinicky pfipad pacienta hospitalizovaného nej-
dfive s diagnézou pneumonie, u néhoz doslo na EKG zaznamu de novo k elevacim tUseku ST naznacujicim
anteroseptalni infarkt myokardu, ktery vSak zaroven uvadél bolest pfipominajici transmuralni infarkt myo-
kardu. Urgentni koronarografie vyloucila ischemickou chorobu srdecni a dalsi vysetieni vedla ke stanoveni
necekané diagndzy.

© 2023, CKS.

ABSTRACT

The presence of ST-segment elevation on the 12-lead electrocardiogram in a patient with suggestive symp-
toms of myocardial infarction should trigger an early diagnosis of ST-segment elevation myocardial infarc-
tion and urgent intervention to restore coronary perfusion, usually by percutaneous coronary intervention.
However, several diseases and conditions can mimic an acute myocardial infarction or the ST-segment eleva-
tion pattern on the electrocardiogram. We report a clinical case of a patient hospitalized with the first dia-
gnosis of pneumonia, who developed a de novo anteroseptal ST-segment elevation on electrocardiogram
and clinical pain suggestive of transmural myocardial infarction. Emergent coronary angiography excluded
coronary heart disease, and further investigation led to an unexpected final diagnosis.

cardiovascular risk factors. On physical examination, the

Introduction

patient was normotensive, with normal cardiac ausculta-
tion, febrile (axillary temperature of 38.3 °C), presenting

ST-segment elevation myocardial infarction (STEMI) is an
acute manifestation of coronary artery disease and is as-
sociated with significant morbidity and mortality. In the
clinical scenario of ischemia, the presence of ST-segment
elevation (STE) in the 12-lead electrocardiogram (ECG)
should trigger a prompt STEMI diagnosis and rapid and
successful revascularization, usually by percutaneous co-
ronary intervention. However, several diseases and condi-
tions can mimic an acute myocardial infarction or the STE
pattern on ECG."® Here, we describe a case of unusual ST
segment elevation in a patient admitted with a first dia-
gnosis of pneumonia.

Case report

A 64-year-old male with heavy smoking habits was admi-
tted with global respiratory failure and obnubilation. The-
re was no other relevant medical history, including other

rapid and shallow breathing, and dependent on oxygen
inhalation by nasal catheter to achieve optimal peripheral
oxygen saturation. Pulmonary crackles on the left hemi-
thorax and diminished vesicular murmur were heard on
pulmonary auscultation. Laboratory analysis of the pati-
ent’s blood showed neutrophilic leukocytosis, elevated in-
flammatory markers, and normal renal and hepatic func-
tion. An initial ECG revealed sinus tachycardia (Fig. 1), and
a chest X-ray showed hypotransparency in the lower half
of the left hemithorax, suggestive of pleural effusion and
passive pulmonary atelectasis, and small bilateral cotton-
-wool opacities (Fig. 2). The diagnosis of pneumococcal
pneumonia was done, and the patient was placed under
empirical antibiotic therapy with amoxicillin/clavulanic
acid and clindamycin.

On the day two of admission, due to de novo ab-
dominal pain and tachycardia (140-150 beats per minute
[bpm]), an ECG was requested, revealing atrial fibrillation
with a rapid ventricular response (140 bpm), a de novo
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ST-segment elevation in leads V, to V,, and poor R-wave
progression in the right precordial leads (Fig. 3). By suspi-
cion of anteroseptal myocardial infarction, antitrombotic
drugs (600 mg of clopidogrel, 300 mg of acid acetylsali-
cylic and 5 000 units of non-fractionated heparin) were
administrated and an emergent coronary angiography
was performed that excluded coronary heart disease.
A later abdominal echo was normal, with the exception
of hepatic steatosis and repeated troponin values were
normal, thus, acute coronary syndrome was excluded.

A bedside echocardiogram was performed showing
preserved global systolic function of both ventricles, ab-
sence of wall motion abnormalities, valvulopathies or
pericardial effusion. This exam also revealed on its pul-
monary window a large loculated pleural effusion adja-
cent to the pericardium with thickening and hyperecoge-

o nicity of the pleura and pericardium beneath (Fig. 4 and
T \i@uum‘-‘— Video 1)_

Fig. 2 - Chest X-ray: hypotransparency in the lower half of the left Amiodarone infusion was initiated in order to achieve
hemithorax, suggestive of pleural effusion and passive pulmonary ~ rhythm control and the de novo STE ECG alterations were
atelectasis, and small bilateral cotton-wool opacities. interpreted as secondary to localized inflammation of the

100 mm (det)

E : 1'" ‘v; {MM'\
Jo 5 J\ WWWW

Fig. 3 - Fibrillation with a rapid ventricular response (140 beats per minute), ST-segment elevation in leads V, to V, and poor
R-wave progression in the right precordial leads.
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Fig. 4 - Bedside echocardiogram 4-chamber view (A and B): large loculated pleural effusion adjacent to the pericardium with thickening

and hyperechogenicity of the pleura and pericardium.

Fig. 5 - Atrial flutter 75 bpm; with complete resolution of ST segment elevation.

pericardium by direct contact with a complicated parap-
neumonic pleural effusion.

After 18 days of antibiotic therapy and thoracocen-
tesis to drain the loculated pleural effusion, the patient
achieved favorable clinical, analytical, and radiologic out-
comes, being discharged fully recovered. On the last ECG,
the STT alterations had resolved (Fig. 5).

Discussion

In case of a suspected STEMI diagnosis, reperfusion the-
rapy with primary coronary intervention to restore the
coronary blood flow to the myocardium is essential to
save cardiac tissue and decrease mortality and morbidi-
ty. The reperfusion therapy must be offered promptly
and without delay, even before blood analysis or other
complementary exams, keeping with the maxim “time is
myocardium”.'-3

In this clinical case, epigastric pain (a possible anginal
equivalent) and de novo electrocardiographic changes

were compatible with an anteroseptal STEMI (new STE in
V,-V,, 22 mm amplitude, in contiguous leads). An emer-
gent coronary angiography with the objective of restor-
ing myocardial perfusion was performed accordingly with
present recommendations in acute care of STEMI patients.
Once coronary disease was excluded, other causes of STE
on ECG were investigated.

Many conditions other than acute myocardial infarc-
tion can cause STE on an ECG, mimicking an acute myo-
cardial infarction. The differential diagnosis of STE in-
cludes vasospastic angina, left ventricular hypertrophy,
left bundle branch block, acute pericarditis, early repo-
larization, preexcitation pattern, hyperkalemia, pulmo-
nary embolism, and Brugada syndrome. The clinical set-
ting and cardiac imaging diagnostic workout often allow
identification of the cause. Specific electrocardiographic
criteria and morphologies are decisive clues for the dif-
ferential diagnosis.>*

Normally, the ST segment on an ECG represents an
electrically neutral area of the complex between ven-
tricular depolarization (QRS complex) and repolarization
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(T wave). During acute ischemia, cardiac cells are unable
to maintain the physiologic ion gradient across the cell
membranes, resulting in an earlier cellular depolarization
with transmural ischemia. That is recorded as an injury
current and STE on an overlying recording electrode be-
tween the boundaries of the normal (polarized) and in-
jured tissue (depolarized).>®

Subepicardial cells are near the ventricle surface and
local inflammatory conditions at the subepicardial level
will provoke altered depolarization and can produce STE
in the leads facing the inflammation.

General pericardial inflammation in acute pericarditis
provokes STE as a result of abnormal repolarization. The
typical features are an upwardly concave STE configura-
tion (against convex appearance in STEMI) and a diffuse
STE pattern not corresponding to any specific arterial ter-
ritory. In these cases, there are no reciprocal ST-T chang-
es, Q waves or T-wave inversion, which classically occurs
with acute myocardial infarction. Loss of R-wave progres-
sion may occur with acute myocardial infarction, but this
feature is not present with acute pericarditis.5’

In this case, the STE was interpreted as secondary to
localized inflammation of the pericardium by the direct
contact with a complicated parapneumonic pleural effu-
sion, by a mechanism similar to acute pericarditis, which
results in a STE pattern very suggestive of STEMI and lim-
ited to a certain territory (anteroseptal STE).

Recent data suggest a rate of myocardial infarction of
7 to 8% among patients who were hospitalized for pneu-
mococcal pneumonia, including type 1 (acute coronary
occlusion related to atherosclerotic plaque disruption
and superimposed thrombosis, triggered by the proin-
flammatory, prothrombotic and procoagulant state and
endothelial dysfunction) and type 2 (when the metabolic
demands of myocardial cells exceed the capacity of the
blood to supply oxygen to the cells) myocardial infarc-
tion. The risk of myocardial infarction associated with
pneumonia peaks at the onset of infection and is propor-
tional to the severity of the illness. Most studies of acute
infection have not distinguished between type 1 and type
2 myocardial infarction, but demand ischemia should ex-
plain only a small proportion of infection-related myocar-
dial infarction events that occur in the short-term postin-
fection period and none beyond that period.5-"°

In the presence of a possible clinical scenario of isch-
emia (epigastric pain), de novo STE that fulfilled STEMI
ECG criteria, and acknowledging that severe proinflam-
matory states could trigger myocardial infarction, the

invasive strategy with urgent coronariography was the
correct one.

Conclusion

In conclusion, the clinical context is preponderant for the
diagnosis of acute myocardial infarction with ST-segment
elevation and not all cases of ST elevations necessarily re-
flect transmural infarction. In some cases, it can occur in
a nonischemic context, as in the case of localized inflam-
mation above the epicardial surface like in complicated
parapneumonical effusion.
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Perzistujici levostranna horni duta zila (persistent left superior vena cava, PLSVC) predstavuje vzacnou, avsak
nejcastéjsi anomalii spolecnych hrudnich zil. K jejimu vzniku dochdzi v pfipadech, kdy nedojde k regresi levé
horni kardinalni Zily kaudélné k bezejmenné (ramenohlavové) Zile a mize souviset s dalsimi kardiovasku-
larnimi abnormalitami. | kdyz je PLSVC ¢asto asymptomatickd, maze byt béhem intervencnich vykont nebo
chirurgické |écby srdec¢nich anomadlii pricinou zdvaznych komplikaci. Ndhodné zjisténi dilatace koronarniho
sinu pii echokardiografickém vysetfeni musi vyvolat podezieni na pfitomnost PLSVC. Diagnézu je nutno
potvrdit kontrastni echokardiografii s agitovanym fyziologickym roztokem.

© 2023, CKS.

ABSTRACT

Persistent left superior vena cava (PLSVC) is a rare but the most common thoracic venous anomaly. It results
when the left superior cardinal vein caudal to the innominate vein fails to regress and can be associated with
other cardiovascular abnormalities. While PLSVC is often asymptomatic, it can cause serious complications
during vascular interventional procedures or surgical treatment of cardiac anomalies. Incidental identifica-
tion of a dilated coronary sinus on echocardiography should raise the suspicion of PLSVC. The diagnosis
should be confirmed by agitated saline contrast echocardiography.

Introduction

Although persistent left superior vena cava (PLSVC) is
a rare vascular anomaly, it is the most common congeni-
tal malformation of the thoracic venous system." Mostly,
PLSVC is asymptomatic and detected incidentally in dia-
gnostic and therapeutic examinations due to different
reasons.? It is most commonly observed in isolation but
can be associated with other cardiovascular abnormalities
(atrial septal defect, bicuspid aortic valve, coarctation of
the aorta, among others) and arrhythmias.?? This conditi-
on has implications concerning the placement of catheters
in the right heart by the left subclavian route and the ad-
ministration of retrograde cardioplegia solutions during
heart surgery.’

PLSVC occurs due to the failure of the left superior car-
dinal vein to obliterate to form the ligament of Marchall
during the early weeks of embryologic development, re-

sulting in a persistent left-sided venous vasculature which,
via the coronary sinus, drains into the right atrium.? This
anomaly causes the dilatation of the coronary sinus due
to the increased venous return. Therefore the presence of
a dilated coronary sinus detected by an echocardiogram,
in a patient without evidence of elevated right-sided fill-
ing pressures are an important clue to this diagnosis.?
PLSVC diagnosis can be confirmed by echocardiography,
using agitated saline.*

The following echocardiography diagnostic criteria
have been proposed: (1) the presence of a dilated coro-
nary sinus on two-dimensional echocardiography in the
absence of evidence of elevated right-sided filling pres-
sures; (2) enhancement of the dilated coronary sinus
before the right atrium after contrast material infusion
into a left arm vein; (3) right atrium opacification be-
fore the coronary sinus with contrast injected from the
right arm.24
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Case report

A 34-year-old male was referred to the echocardiogra-
phy laboratory to perform a transthoracic examination to
evaluate cardiac structure and function in the context of
frequent ventricular extrasystoles.

The transthoracic echocardiogram (TTE) showed a re-
markably dilated coronary sinus in the parasternal long-
axis view (Fig. 1). The right cavities were not dilated and
there was not any evidence of elevated right-sided filling
pressures. The suspicion of a persistent left superior vena
cava was proposed.

Fig. 1 - Transthoracic echocardiogram, parasternal long axis view,
illustrating a dilated coronary sinus.

Then, a TTE with agitated saline was performed us-
ing two peripheral venous catheters, one in the left arm
and the other in the right arm. After the injection of
the agitated saline on the left arm catheter, it was im-
mediately detected by the presence of bubbles in the
dilated coronary sinus and only after it filled the right
cavities, as observed on a modified 4-chamber view in
video 1. Using a tridimensional probe, it was possible to
further appreciate these findings as observed on a tri-
plane long-axis view in video 2. In video 3 it is possible

to clearly identify the bubbles exiting the coronary si-
nus and entering the right cavities in a volume-rendered
modified 4-chamber view. Performing the same maneu-
vers but using the right arm catheter, it was evident that
the right atrium was filled first, and only then it could
be detected in the coronary sinus. Therefore these find-
ings fulfill the criteria for the diagnosis of persistent left
superior vena cava.

Conclusion

The presence of a dilated coronary sinus on echocardio-
graphy should alert the clinician to the possibility of PL-
SVC, especially in young patients, without signs of ele-
vated right-sided filling pressures. This diagnosis can be
easily achieved using transthoracic echocardiography
with agitated saline. Although rare, PLSVC may present
severe associated malformations, requiring further cardi-
ologic investigations. This diagnosis is also important due
to its implications concerning the placement of catheters
in the right heart by the left subclavian route and the ad-
ministration of retrograde cardioplegia solutions during
heart surgery.
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contrast media after percutaneous coronary intervention
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Pouzivani kontrastnich latek je nedilnou soucasti invazivnich vykond, hlavné radiodiagnostickych, které se
provadéji pro stanoveni diagndzy a pfi lé¢bé na katetrizacnim séle. Aplikace kontrastnich latek po perkutdn-
ni koronarni intervenci (PCl) je spojena s fadou komplikaci. Vzacné popisovanou komplikaci, ktera maze vést
k rozvoji encefalopatie, je kontrastni latkou indukovand neurotoxicita. Tento ¢lanek se vénuje syndromu
posteriorni reverzibilni encefalopatie (posterior reversible encephalopathy syndrome, PRES) jako vzacnému
dusledku neurotoxicity vyvolané jédovou kontrastni latkou s akutnim nastupem, ktera je - pfi ¢asném sta-
noveni diagnézy a zahéjeni 1écby - reverzibilni; pficemz diagnézu lIze stanovit neurologickym vy3etfenim
pomoci radiologickych a zobrazovacich metod.
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ABSTRACT

Contrast media use is an integral part of invasive procedures, mainly radiodiagnostic procedures, perfor-
med for diagnosis and treatment in the cardiac catheterization laboratory. There are many complications
related to contrast agents after percutaneous coronary intervention (PCl). Contrast-induced neurotoxicity
is a rarely reported complication that may result with encephalopathy. In this report, posterior reversible
encephalopathy syndrome (PRES), a rare consequence of neurotoxicity of iodinated contrast agents with acute
onset, reversible with early diagnosis and treatment, and diagnosed by neurologic examination radiological

Percutaneous coronary intervention

Introduction

Many complications occur due to the use of contrast ma-
terial. One of these complications is neurotoxicity associa-
ted with the use of contrast agents. This situation, mainly
reported after neurovascular interventions, has also been
rarely seen in patients who underwent coronary angio-
graphy and may result in encephalopathy.! Encephalo-
pathy can also be seen as posterior reversible encepha-
lopathy syndrome (PRES), usually accompanied by rapidly
progressive acute onset mental status changes, visual dis-
turbances, paresis, and widespread seizures, often having
a transient clinic and regressing within days. Cranial ima-
ging in this syndrome is usually characterized by predomi-
nantly subcortical, parieto-occipital reversible vasogenic
brain edema.? PRES is due to heterogeneous etiologies,
triggering factors including preeclampsia/eclampsia, sud-
den rising, uncontrollable blood pressure, renal failure,
immunosuppressive drugs, chemotherapeutic agents, cy-
totoxic drugs, hyponatremia, and hypercalcemia.? Despi-
te its benign and clinically and radiologically reversible

imaging methods, will be mentioned.

course, cases resulting in permanent brain damage, severe
functional impairment, and mortality have also been re-
ported.*> In this report, PRES syndrome developing after
PCl will be discussed.

Case report

Seventy-one-year old male patient, with a history of coro-
nary artery bypass graft (CABG) surgery ten years ago, stage
3 (Glomerular Filtration Rate [GFR]: 40-60 mL/min/1,73 m?),
chronic renal failure (CRF), type 2 diabetes mellitus (DM)
and hypertension (HT), presented to the emergency de-
partment with typical chest pain that started about 3 hours
ago. At admission, arterial blood pressure (TA): 130/80
mmHg, oxygen saturation (SO,): 93, cardiac troponin
I (cTnl): 789 ng/mL (0-45 normal range), serum creatinine
1.32 mg/dl (GFR: 56 mL/min/1,73 m?) and other examina-
tions were within the normal range. There was no ST-seg-
ment elevation in electrocardiography (ECG). Transthoracic
echocardiography (TTE) showed the ejection fraction (EF):
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45%, and the left ventricular (LV) inferolateral wall was
observed hypokinetic. Coronary angiography (CAG) was
planned for the patient because of severe angina. A 99%
acute thrombosed atherosclerotic lesion was observed in
the CX- obtuse margin-1 (OM-1) native vessel. No acute
significant stenotic lesions were detected in other coronary
vessels and grafts. After pre-dilatation, a 2.5 * 20 mm drug-
-eluting stent (DES) was implanted into the responsible lesi-
on, and optimal patency was achieved (Fig. 1).

No complications developed during the procedure.
One hour after he was admitted to the coronary intensive
care unit, headaches, changes in consciousness, confusion,

Fig. 1 - CAG images of the patient
before and after PCI. (A) Culprit
lesion in OM-1 before the procedure
(white arrow), (B) OM-1 (white
arrow) after DES implantation.

difficulty in speaking, and vision problems began to ap-
pear. The patient did not have respiratory distress, and his
rhythm was sinus 79/min, TA: 135/85 mmHg. Serum elec-
trolytes, sedimentation, serum reactive protein (CRP), and
white blood cell (WBC) were within the normal range. The
patient was consulted at the neurology clinic because of
the progress in loss of consciousness and vision and the de-
velopment of generalized tonic-clonic seizures. No hemor-
rhagic and ischemic cerebrovascular events were observed
in the brain computed tomography (CT), magnetic reso-
nance (MR), MR angiography, and cerebral venography
imaging. An appearance consistent with increased vaso-

Fig. 2 - Images on cranial MRI of a 71-year-old man with PRES at diagnosis. (A) Axial T2-weighted FLAIR images showed hyperintensity
signals reflecting vasogenic brain edema in the cortical and subcortical areas of the bilateral parietal, occipital, and left temporal lobes. (B,
Q) Diffusion-weighted images and ADC maps at 1000 s/mm? show hyperintense areas in bilateral parietal, occipital, and left temporal lobes.
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Fig. 3 - Images on cranial MRI of a 71-year-old man with PRES at follow-up. (A) Axial T2-weighted FLAIR images after three weeks showed
a significant regression in the hyperintensity signal areas reflecting vasogenic brain edema. (B, C) Control images after three weeks show
a substantial reduction in vasogenic edema.

genic edema in the occipitoparietal and temporal areas
was observed in the brain MR images (Fig. 2).

The patient was diagnosed with PRES syndrome, and
medical treatment was started in the presence of exist-
ing clinical and radiological findings. The cardiac and re-
spiratory examination of the patient was normal. On the
2nd day of follow-up, he had spontaneous breathing and
was completely unconscious. Corticosteroids and support-
ive treatment was administered to the patient intrave-
nously. We used diazepam for the prevention of epileptic
seizures. It was observed that there was a regression in
the current findings in the follow-up MRI images of the
patient (Fig. 3).

The patient, who was followed up in our clinic for
about one month, had bilateral mild central vision loss
but was fully conscious. The patient was discharged with-
out any additional neurodeficiency.

Discussion

Contrast encephalopathy was reported at a frequency of
0.06% in patients who underwent CAG, while this rate was
higher in patients who underwent carotid-vertebral angio-
graphy.® The mechanism of encephalopathy due to iodine-
-containing contrast agents has not yet been fully elucida-
ted. Compared with low-osmolality or iso-osmolar contrast
agents, hypertonic contrast agents have a more significant
toxic effect on the blood-brain barrier. The basic patho-
physiology has been attributed to edema and neuronal
toxicity due to increased permeability in the blood-brain
barrier.” In addition, the endothelin (ET) peptide family has

been shown to play a significant role in the pathogenesis
of contrast encephalopathy. In many studies, endothelin-1
(ET-1) levels after contrast agent administration in pati-
ents undergoing PCl have shown a significant correlation
with the amount of contrast agent.® It is known that the
release of potent vasoconstrictor mediators such as ET-1
in normotensive patients with PRES causes vasospasm, is-
chemia, and brain edema.® Although symptoms related
to encephalopathy may occur immediately after contrast
agent administration, they usually occur within the first
72 hours in most patients.>'® Neurological signs and fin-
dings that emerged approximately 1 hour after PCI was
performed in the patient who applied with acute coronary
syndrome (ACS) resulted in the patient’s complete loss of
vision and consciousness. In this process, laboratory tests
were in the normal range, and hemodynamics was stable.
No finding compatible with ischemic and hemorrhagic in-
farct was found in the cranial imaging performed on the
patient. Contrast encephalopathy was considered because
the typical imaging findings were detected on CT and MR,
and acute encephalitis and other neurological pathologies
were excluded in the patient.? Although the contrast agent
we use during the procedure is non-ionic, has a low osmo-
lar structure, and is much less neurotoxic, encephalopathy
has also been reported due to the use of these agents.” In
a literature review investigating the relationship between
the volume of contrast material applied and encephalo-
pathy, it was seen that an average of 169 ml of contrast
material was used (minimum 75 ml — maximum 500 ml)."°
Again, in many studies, the relationship between contrast
nephropathy and the patient’s creatinine clearance (CICr)
was investigated. A significant increase in the frequency
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of contrast nephropathy and other complications was ob-
served in patients with increased contrast volume / CICr
ratio." In this case, 178 ml of contrast material was used.
The CICr of our patient was 57, and the contrast volume
/ CICr ratio was measured as 3.4. Although it is below the
risk ratio defined in many studies, it was observed that con-
tract-related nephropathy and encephalopathy developed
in many patients below this ratio and volume."'? In addi-
tion to the use of increasing volumes of contrast agents,
male gender, hypertension, advanced age, DM, acute renal
failure, CRF, previous history of neurotoxicity due to con-
trast media, presence of impaired cerebral autoregulation,
presence of a history of transient ischemic attack are defi-
ned risk factors for the development of contrast media en-
cephalopathy.? Although an excessive amount of contrast
material was not used in our patient, his comorbidities may
have contributed to the development of encephalopathy.?
Eventhough most cases of contrast medium encephalo-
pathy have a good prognosis, cases resulting in persistent
neurogenic deficits, permanent central blindness, and mor-
tality have also been reported.>'® In patients admitted with
PRES, respiratory tract control should be ensured first. The
drugs used for seizures in non-pregnant patients are diaze-
pam, phenobarbital, and fosphenytoin. In case of recurrent
seizures, administration of propofol or midazolam can be
started. Dialysis should be considered for patients who
develop renal insufficiency. Patients with PRES should
be followed up with close hemodynamic monitoring. In
addition to intravenous hydration and supportive therapy,
steroids and mannitol can also reduce cerebral edema and
inflammatory reactions.” Heart failure and stroke are inde-
pendent risk factors for mortality in PRES." In addition to
improving patients’ cardiac function, heart failure-specific
treatments indirectly reduce the frequency of ischemic ce-
rebrovascular events by preventing the occurrence of atri-
al fibrillation (AF) or reducing the burden of paroxysmal
AF."67 \We applied the medical treatment and additional
supportive treatment to our patient, and he became fully
conscious two weeks later. After one month of treatment,
significant radiological and clinical improvement was ob-
served. We evaluated this contrast-induced encephalo-
pathy, which is generally reversible with appropriate fo-
llow-up and treatment, as PRES syndrome.

Conclusion

In conclusion, although PRES is a well-known syndrome, it
is not a standard and familiar condition for interventional
cardiology. PRES should be considered in the differential
diagnosis of cerebrovascular events after interventional
procedures using a contrast agent. Early diagnosis of PRES
and the exclusion of other possible causes determine the
treatment approach, which is very important in the clini-
cal prognosis and survival.
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Synkopa ABSTRACT
Keywords: Radiation induced coronary heart disease is among the most actively studied areas in cardio-oncology today.
Chemotherapy In fact, cases of acute myocardial infarction in young patients previously subjected to radiotherapy are not

Coronary artery disease
Non-Hodgkin’s lymphoma
Syncope

rare.
We describe a clinical case of a syncope following an inferior STEMI started with ventricular tachycardia,
in a young patient who underwent radio- and chemotherapy treatment 10 years ago for the treatment of

Ventricular tachycardia non-Hodgkin's lymphoma.

Introduction

In the treatment of non-Hodgkin’s lymphomas, radiothe-
rapy still remains one of the fundamental cornerstones of
treatment, significantly improving the prognosis of pati-
ents with a 5-year disease-free survival of about 85% in
the treated subjects.’

However, mediastinal irradiation, often with high doses
of ionizing radiation, causes different effects on the heart,
determining various pathological pictures that interest
pericardium, myocardium, systolic ventricular function,
heart valves and coronary circulation.?® Population-based
studies estimating excess risk to develop ischemic heart
disease at 25% and 50% among survivors of breast can-
cer and HL, respectively.>* For this reason, the interest of
the international scientific community in cardio-oncology
has grown considerably in recent years. Cardio-oncology
has made it possible to provide valid screening programs

for patients undergoing oncological treatments that have
important repercussions on the cardiovascular system, so
as to act in time with preventive measures and therapies.

Clinical case

A 33-year-old young man comes to the Emergency room
for a syncopal episode during a dinner. ECG documents
sustained VT at 240 bpm (Fig. 1), administered amioda-
rone without success, when the arrhythmia and hemody-
namic instability persisted, electrical cardioversion (200 j)
was carried out.

When sinus rhythm was restored, the ECG showed a soprael-
evation of the ST segment in DII, DIl aVF, therefore the patient
was immediately taken to the hemodynamics laboratory.

Coronary angiography documented chronic occlusion of
right coronary (Fig. 2) with indication for medical therapy.
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Fig. 2 - Coronary angiography documenting chronic occlusion of
the right coronary artery.

From the patient’s medical history, it emerged he had
undergone splenectomy and radio- and chemotherapy
for Hodgkin’s lymphoma 10 years ago with complete re-
gression to subsequent oncological follow-up, in the ab-
sence of other cardiovascular risk factors except for fam-
ily history of ischemic heart disease.

The blood chemistry tests at the entrance showed
a slight increase in CK-MB and troponin.

The echocardiogram highlighted: hypokinesia of the
basal segment of the lower septum, of the lower and
inferolateral wall with preserved left ventricular global
function (EF 50%). During the hospitalization, amioda-
rone infusion continued with subsequent switch to oral
therapy and after a collegial valuation a subcutaneous
ICD implant was chosen. The remaining clinical course
was uneventful and the patient was discharged on the
eighth day, with a one-month follow-up.

Discussion

Syncope secondary to ventricular tachycardia is a not in-
frequent event in young subjects, but is generally corre-

lated to conduction system anomalies, reentry circuits or
ectopic focus. In the case described above, the trigger
of this arrhythmia, which occurred with an episode of
loss of consciousness, is attributable to acute myocardial
infarction inferior with chronic total occlusion (CTO).
Soteriades et al. in a prospective cohort study, showed
an increase in mortality over 17 years in patients with
cardiac syncope.™ An article by Elpidoforos published in
New England Journal of Medicine about incidence and
prognosis of syncope said that cardiac syncope doubled
the risk of death from any cause and increased the risk
of fatal and nonfatal cardiovascular events. Survival of
the syncopal episode is an opportunity to prevent future
sudden death. In our case, we opted for subcutaneous
ICD implant compared to the traditional defibrillator,
based on current clinical experiences and scientific evi-
dence, in particular in subjects with a long life expectan-
cy. The patient’s clinical history shows how mediastinal
radiotherapy can favor a particularly accelerated athe-
rosclerotic process.’”> Many studies report that patients
who survived from Hodgkin’s lymphoma approximately
ten years after the completion radiotherapy, develop
cardiovascular disease. It's typical that coronary angio-
graphy finds angiographically severe proximal or ostial
disease, and this pattern is associated with higher inci-
dences of acute myocardial infarction (MI) and sudden
cardiac death.™31

Some studies demonstrated that in patients treated
at younger age than in patients treated at older age
relative risks of myocardial infarction mortality in-
creased.’>* This is due to the fact that arteries in young
patients are more susceptible than those in adults to
suffering radiation damage. The pathogenesis of coro-
nary artery disease, as a result of local radiotherapy, is
essentially based on an accelerated atherosclerotic pro-
cess by marked inflammation from oxidative stress and
secretion of multiple inflammatory and profibrotic cy-
tokines that cause endothelial damage of the coronary
arteries.> Some studies have examined the histological
characteristics of radiotherapy-induced coronary heart
disease (RICHD) at autopsy. Plaques of patients under-
going radiotherapy have a greater fibrocalcific compo-
nent with increased fibrotic content of the intima and
media, associated with >50% narrowing of the great
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epicardial vessels in 28% of all coronary arteries, while
the lipid deposits were very rare.*®

Heidenreich have reported unexpected early deaths
from myocardial infarction at young ages after HL. Ser-
han Kupeli in an article published in World Journal of Car-
diology 2014 said that probability of developing a coro-
nary abnormality depends on the radiation dose, because
it was 6 to 8 times higher in a group of patients receiving
mediastinal radiotherapy more than 2000 cGy in compari-
son with the other group receiving radiotherapy less than
2000 cGy by multivariate analysis (p = 0.009).3® In our case,
we are in front of an advanced stage post actinic coronary
artery disease, not susceptible to percutaneous coronary
intervention (PCl), which resulted in ischemic suffering of
the inferior-posterior wall of the left ventricle with trig-
gering of ventricular tachycardia (VT).

The patient’s clinical and anamnestic history shows
that a screening program for the evaluation of associated
coronary artery disease is essential and necessary for pa-
tients undergoing mediastinal radiotherapy for the treat-
ment of HL.

Although research and introduction of new onco-
logical therapies have improved the survival of cancer
patients significantly, the adverse events on the cardio-
vascular system are increasing constantly. So in the in-
ternational context, the interest in cardio-oncology has
grown, making a complete cardiological evaluation es-
sential before the start of each radio- and chemotherapy
treatment. Many studies suggest echocardiography for
baseline and serial monitoring, though the National
Comprehensive Cancer Network recommends stress
testing as a reasonable alternative because it could
show alterations not visible on the simple echocardio-
gram suggestive of coronary microcirculation disease.>’
Cardio-oncology must refer to all non-invasive imag-
ing methods in order to provide a valid screening for
cardiac pathologies, from simple echocardiography to
advanced imaging methods such as cardio computed
tomography (CT). In this regard, coronary CT is a mini-
mally invasive and easily reproducible method that can
be used in screening.?®3* Angiography-CT provides infor-
mation about the vascular wall and soft tissues besides
vessel lumen, helps determining the pathologic vessels
and additional extra vascular abnormalities in advance
and calcium in arterial wall.**4" So calcium score is an
important parameter to consider, but its low specific-
ity, and without further conditions a conventional angi-
ography, cannot be indicated solely based on coronary
calcium scoring. Girinsky et al. in their trial focused on
using coronary computed tomography angiography in
asymptomatic Hodgkin lymphoma (HL) patients demon-
strated an increase in the prevalence of coronary artery
abnormalities from 15% in the first 5 years after radio-
therapy to 34% at 10 years post-treatment in a cohort
of asymptomatic HL survivors, with confirmed diagnosis
of obstructive lesions by coronary angiography in 10%
of patients and revascularization in 6%.% However, it
must be considered that the use of cardioTC would ex-
pose a patient to a certain dose of ionizing radiation,
and should therefore be evaluated in relation to age,
comorbidities, renal function, and the pre-test probabil-
ity of using this method.

Conclusions

Our clinical case, in its complexity, shows how syncope in
a young patient can represent only the tip of the iceberg
of a multifactorial condition where acute myocardial in-
farction and the consequent arrhythmia are attributable
to coronary artery disease favored by previous cycles of
radio- and chemotherapy. Therefore, there is a need for
Hodgkin’s lymphoma patients receiving radio- and che-
motherapy treatment, to undergo a screening program
that does not only consider the evaluation of systolic
function with repeated echocardiograms, but also the
epicardial coronary vessel disease that could result from
irradiation of mediastinal.

Today there are numerous studies about cardio-on-
cology for study valid screening programs, so as to allow
cancer patients to obtain the maximum effect from che-
motherapy or radiotherapy by limiting the cardiotoxic
effects as much as possible. The clinical case we have de-
scribed is intended as a reminder of how the increase in
survival in patients with cancer thanks to the new treat-
ments leads to an increase in the incidence of adverse car-
diovascular events. Therefore, cardio-oncology becomes
a cornerstone in the therapeutic management of cancer
patients and it is essential to continue research in this
area.
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SOUHRN

Papilarni fibroelastomy jsou vzacné benigni srde¢ni nadory. V této kazuistice popisujeme pfipad asympto-
matické 64leté zeny s velkym papilarnim fibroelastomem ve vytokovém traktu levé komory, ktery byl od-
stranén chirurgicky. Nasim cilem je zdUraznit feseni atypického a klinicky asymptomatického papilarniho
fibroelastomu.

© 2023, CKS.

ABSTRACT

Papillary fibroelastomas are rare benign tumors of cardiac origin. In this case report, we present an asympto-
matic 64-year-old female patient with a large left ventricular outflow tract papillary fibroelastoma treated
surgically. We would like to emphasize the management of atypical located and clinically asymptomatic

Papillary fibroelastoma papillary fibroelastoma.

Introduction

Primary cardiac tumors are usually benign, relatively un-
common masses compared to metastatic tumors of heart.'
Papillary fibroelastomas, which are benign avascular end-
ocardial papillomas, are one of the most common benign
cardiac tumors that arise predominantly from the cardiac
valves.? Despite predominance of male gender, there are
no other significant risk factors or pathophysiologic me-
chanism proven.! Clinical manifestations of tumors de-
pend on their size and location such as originating from
the endocardium, heart valves, or myocardium.? While
the majority of patients is asymptomatic on presentation,
the clinical presentation of papillary fibroelastoma varies
from asymptomatic to sudden cardiac death because of
severe embolic complications such as stroke or myocardial
infarction.? In this present case, we describe an asympto-
matic 64-year-female patient with a big left ventricular
outflow tract fibroelastoma treated successfully with sur-
gical approach.

Case report

A 64-year-female patient presented with progressive dys-
pnea. The patient had a history of hypertension and rheu-
matoid arthritis. She had no history of stroke or myocar-
dial ischemia. There were no remarkable abnormalities on
physical examination. The ECG showed normal sinus rhy-
thm at admission and the laboratory investigations were
unremarkable. Two-dimensional transthoracic echocar-
diography demonstrated normal left ventricular systolic
function. The left ventricular internal dimensions (LVED:
45 mm, LVES: 33 mm) were in normal range with an ejecti-
on fraction of 58% and the left atrial anteroposterior dia-
meter was 37 mm. A transthoracic echocardiogram also
revealed a mobile hypoechogenic mass measuring 15 x 11
mm attached to interventricular septum in the left vent-
ricular outflow tract (LVOT). Then transesophageal echo-
cardiography (TEE) was performed for further evaluati-
on. TEE confirmed a hypoechoic, gelatinous, amorphous
mobile mass measuring 1.68 x 0.825 cm was attached to
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Papillary fibroelastoma originating from LVOT

Fig. 1 - (A) Parasternal long axis view of the mass in LVOT (arrowhead). (B) Zoom LVOT view of the mass on
TEE (arrowhead). (C) Apical four chamber mid septum view of the mass (arrowhead). (D) Zoom LVOT view of
the mass on TEE (arrowhead). LVOT - left ventricular outflow tract; TEE - transesophageal echocardiography.

the septal wall of the LVOT at 7 mm proximal from aor-
tic valve (Fig. 1, video 1). Aortic valve is intact and the-
re was no aortic insufficiency. Based on all examinations,
although fibroelastoma is preliminary diagnosis because
of pedunculated, hypoechoic, and well-circumscribed TTE
image of the mass, also myxoma should be in differential
diagnosis. Cranial MRI was planned for the patient before
the surgical evaluation and no evidence of any ischemic
foci was reported. Although there was no cardioembolic
event, heart team decided to perform surgery to prevent

further complications. In histological analysis of surgi-
cal specimens; villous structures, lined with endothelial
cells, containing hyalinized myxoid cores were observed.
Positive staining was detected in endothelial cells lining
villous structures with CD31 staining, and elastic fibrils in
the center of myxoid cores with elastic Van Gieson (EVG).
These features were characteristic for cardiac papillary fib-
roelastoma (Fig. 2). The patient was operated successfully
by the surgical team and discharged on the 2nd postope-
rative day.

Fig. 2 - (A) Image of the surgical
procedure. (B) Specimen of

the LVOT mass. (C) Avascular
branching papillary structures with
central hyalinized (H&E, x40).

(D) Papillary structures with myxoid
and hyalinized cores, lined with
endothelial cells (H&E, x100).

(E) Positive staining of endothelial
cells lining the papillary structures
with CD31 (CD31, x100). (F) Positive
staining of papillary cores with elastic
Van Gieson (EVG, x100). LVOT - left
ventricular outflow tract.
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Discussion

Primary cardiac tumors are rare neoplasms with the pre-
valence of 0.021-0.019%. The majority of primary car-
diac tumors is benign and papillary fibroelastomas are
the most common primary cardiac tumors after cardiac
myxomas.' Papillary fibroelastoma is attached especially
to cardiac valves while the aortic valve is affected pre-
dominantly (29.4%). Although mitral valve attachment is
seen relatively uncommon compared to aortic valve, the
studies state that the concurrent valvular disease is re-
presented in 41.7 % of patients.2 Unlike valvular disease,
nonvalvular fibroelastomas are mostly originated from
left ventricle.” In addition to that, neoplasms occur spora-
dically and most of them are detected incidentally during
routine echocardiographic examination.

Due to the asymptomatic nature of the tumors, their
diagnosis was rare in the past. As the increased use of
echocardiography in this area, this neoplasm became more
noticeable.? Moreover, the location, occurrence, and the
size of tumor attached to valve or endocardium are cru-
cial to have longstanding valvular heart disease by affect-
ing hemodynamics.® Besides asymptomatic presentation,
they may result in life-threatening complications such as
stroke, myocardial infarction, and systemic embolization.
Additionally, most common clinical manifestations that are
associated with embolization of tumor fragments are an-
gina, myocardial infarction, sudden cardiac death. Stroke
or transient TIA, which is seen as a neurological deficit, has
a significant role in reported clinical presentations.! Fur-
thermore, because of the predominance of the left heart
localization, systemic embolization occurs and the majority
of them comprises cerebral arteries.? Also, coronary arter-
ies occlusion leads to angina or myocardial infarction and
peripheral ischemia linked by mesenteric, renal infarction
have been reported. In our case, a large (over 1 cm) non-
valvular papillary fibroelastoma located in LVOT was de-
tected without causing any cardioembolic event. No silent
brain ischemia was observed in the cranial MR examina-
tion. Surgical removal of the asymptomatic mass was taken
as an expert opinion by the heart team due to the risk of
coronary embolism and cerebrovascular event.

Despite its benign nature, it causes severe complications
due to their location and pedunculated form. Therefore
it should be surgically removed as surgical intervention
is the definitive treatment.> Although cardiac imaging
like transthoracic echocardiography and transesophageal
echocardiography is crucial to differentiate the neoplasm,
histological analysis is necessary for exact diagnosis. If the
diameter of the mass exceeds 1 cm, patients should be of-
fered surgical resection, and if the mass is left-sided and
endocardial, regardless of its size and accidental nature,
the necessity of surgery should be discussed with a multi-
disciplinary team, considering the risk of embolism.®

Conclusion

Cardiac papillary fibroelastoma is one of the rare
neoplasms of the heart. Its clinical manifestations

vary from asymptomatic to sudden cardiac death. In
this case, we aimed to present the management of
a large, asymptomatic, atypically located papillary
fibroelastoma.
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Clanek prezentuje klinicky pfipad néhlé klinické smrti s obnovenim srde¢ni ¢innosti u pacienta se specific-
kymi klinickymi prediktory nahlé smrti. VSechny elektrické udélosti predchazejici smrti byly zaznamenany
Holterovym monitorem, ktery v té dobé pacienti nosili.
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Introduction

Every year approximately 5 million people in the world
die of sudden death (SD)."? According to the International
Classification of Diseases X revised and defined by WHO,
the following are distinguished:

1 46.1 — sudden death;

1 45.0 - sudden death with recovery of cardiac activity;

1 46.9 - cardiac arrest (irreversible).?

In recent years, the global cardiology community has
made a more detailed distinction between cardiac and
non-cardiac causes of sudden death.? Definition of sud-
den death - natural unexpected death in an apparently
healthy subject, in unwitnessed cases, when a person was
last seen alive and functioning normally less than 24 hours
before being found dead; in witnessed cases, as an acute
change in cardiovascular status with time to death being

The article presents a clinical case of sudden clinical death with recovery of cardiac activity in a patient
with specific clinical predictors of sudden death. All electrical events preceding the death were recorded
by a Holter monitor worn by the patients at the time.

less 1 hour. Definition of sudden cardiac death (SCD) —
sudden, natural unexpected death due to cardiac causes,
with or without an autopsy, in witnessed cases within 1
hour of onset of symptoms. Definition of sports-related
sudden cardiac death — it is non-traumatic SCD occurring
during or within 1 hour after moderate or high-intensi-
ty exercises. And the last definition — sudden arrhythmic
death syndrome.??

Case report

In our case report we analyzed the ECG changes during
the ambulatory Holter monitoring of a patient with cli-
nical SD with recovery of cardiac activity.* The patient Y.,
47 years old, was seen on 29 September 2022 by a cardio-
logist for a preventive examination. He did not complain
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Fig. 1 - ECG phenomena of patient Y.: At the beginning of the monitoring the base rhythm was sinus regular (2:14:40 p.m.).
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Fig. 2 - ECG phenomena of patient Y.: The occurrence of frequent ventricular ectopy (4:17:29 p.m.).
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Fig. 3 - ECG phenomena of patient Y.: The “early” R on T interpolated ventricular extrasystole (4:22:48 p.m.).
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Fig. 4 - ECG phenomena of patient Y.: The “early” R on T ventricular extrasystole with post-extrasystolic suppression of the sinus node for

the duration 1560 ms (4:28:36 p.m.).

of any chest pain or dyspnea on presentation and did
not have any history of loss of consciousness. It is known
from anamnesis that he had transient mild arterial hy-
pertension (after some stress). He was not a smoker. The
physical examination did not reveal any significant clini-
cal findings. Ambulatory Holter monitoring was started
at 9:17 AM. During the first hours of ambulatory Holter
monitoring we diagnosed a decreased level of total po-
wer (heart rate variability) from 4768 ms? to 789 ms?, low
level of turbulence heart rate (TO = 0.09%, TS = 1.93%
ms/RR), and low level deceleration coefficient of heart
rate — 1.51 ms.>"" We established that the patient had
a very high risk of life-threatening arrhythmias and SD
based on electrophysiological indicators>'%'" and we con-

vinced him to be hospitalized in the clinic. From 3:30 PM
that day, he stayed in the intensive care department of
the Regional Clinical Cardiological Center (lvano-Fran-
kivsk, Ukraine). Some selected ECG strips that preceded
the incident are shown below.* At the beginning of the
monitoring, around 09:12 AM on 29/09/2022, it was de-
termined that his base rhythm was sinus regular (Fig. 1).
At around 4:17:29 PM, a sharp change in the electrical
properties of the ventricle myocardium was noted: the
occurrence of ventricular ectopy (VE) was noted. First,
they were single, monotopically monomorphic VE in na-
ture, then appeared ‘early’ R on T interpolated VE with
non- and post-extrasystolic suppression of the sinus node
(Fig. 2-4). At 4:20:44 PM a new phenomenon - hori-
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Fig. 5 - ECG phenomena of patient Y.: The occurrence of myocardial ischemia (horizontal depression of the ST segment within 150-200 pV)
(4:20:44 p.m.).
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Fig. 6 - ECG phenomena of patient Y.: Ventricular bigeminy (4:30:56 p.m.).
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Fig. 7 - ECG phenomena of patient Y.: The “early” R-T ventricular extrasystole bigeminy with its initiation of the fluctuations in the width
and amplitude of the ventricular tachycardia (4:32:44 p.m.).

zontal depression of the ST segment within 150-200 pV mechanism as a “re-entry”."® Nevertheless, their mono-
appeared, which may indicate disorders in coronary blo- morphic character allows us to assume that the structu-
od flow (Fig. 5). At 4:22:48 PM, the saddle-like pattern res of the LV, where the VE were formed, as well as the
— ‘early’ R on T ventricular extrasystole, bigeminy were path that depolarized the myocardium, were identical.
marked (Fig. 3,4,6), and at 4:32:44 PM paroxysm of tachy- However, the frequency of the second tachycardia was
cardia with wide QRS complexes developed, with ventri- significantly higher (around 300 beats/min), as the varia-
cular rate around 200 beats/min (Fig. 7). Tachycardia can bility of individual complexes. The VT was characterized
be categorized by the high probability of ventricular in- by fluctuations within the broad limits of its electrophys-

volvement. The dominant negative deviation of the QRS iological properties and very quickly, within one minu-
complexes in V5 should be emphasized, their predomi-  te, began to degrade into ventricular fibrillation (VF).
nantly positive deviation in the allocation of ventricular Further, the disorganization of tachycardia morphology
fibrillation. These signs suggest that the source of tachy-  continued to increase, and it quickly became a large-wa-

cardia is located in the left ventricle (LV), namely — in ve VF (Figs 8, 9). From 4:32:54 till 4:34:24 resuscitation
its anterior-septal zone."” The emergence of tachycardia measures were carried. Seven shocks were applied: one
was preceded by VE. QRS complexes of extrasystoles and  time—1001J, 2 times—200J, 2 times—-300J and 2 times -
tachycardia were identical. Interestingly, the adhesion 360 J) (Figs 9, 10). The post-defibrillation elevation of the
intervals of the VE and tachycardia were different, which segment ST decreased from 2000 pV to the level isoline
suggests a different mechanism of their formation despi-  (Figs 10, 11). All resuscitation measures were carried out
te their monomorphic nature. VE can be classified as ear-  according to the ESC Guidelines for the management of
ly; they occur immediately after the ending of the T wave patients with ventricular arrhythmias and the preventi-
(Fig. 7). Tachycardia, on the contrary, arose after a delay =~ on of sudden cardiac death and they lasted 1 min 44 s.2
in the ventricular tissue, which characterizes its possible ~ When electrical defibrillations were ineffective, we ad-
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Fig. 8 - ECG phenomena of patient Y.: Progressing disorganization of ventricular tachycardia morphology and it transformation into large-
-wave ventricular fibrillation (4:32:54-4:33:04 p.m.).
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Fig. 10 - ECG phenomena of patient Y.: The large-wave ventricular fibrillation, than a moment of defibrillation by biphasic shock of 360
J, and after it the restoration of sinus rhythm. The effect of electrodamaging action after defibrillation is horizontal elevation of the ST
segment up to 2000 pV (4:34:24 p.m.).

ministered a bolus of 1 gram of phosphocreatine (PC) so- arrhythmic effect and restore sinus rhythm, to improve
lution intravenously to the patient.” The combination of microcirculation of the myocardium due to anti-aggrega-
a commonly accepted antiarrhythmic agent (amiodarone) tion properties and non-inducing electrodamaging action
with mitotrope agent (PC) allowed to enhance the anti- of defibrillation (Figs 11, 12).'>'®
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Fig. 11 - ECG phenomena of patient Y.: The deviation of the ST segment of ECG after defibrillation shocks (4:34:34 p.m.).
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Fig. 12 - ECG phenomena of patient Y.: Sinus arrhythmia (5:17:52 p.m.).

Thanks to the timely provision of qualified medical as-
sistance, the patient was saved. After analyzing the dy-
namics of all electrical phenomena and the clinical and an-
amnestic data of the patient, several key elements can be
distinguished. First, there are many predictors of the SCD
emergence.”'® Thus, it has long been known that there are
several crucial factors in the pathogenesis of VF at once:
passing myocardial ischemia and the phenomenon of re-
perfusion, changes in vegetative effects.5413

Discussion

The main difficulty in the fight against SCD is that it is very
rare to save patients who have had SCD: in the United Sta-
tes, this rate is about 5%, and the world average is less than
1%."7'® There are many reasons for such failures, the main one
being that the provision of assistance (resuscitation measures)
must be done within a few minutes, since the effect of the tre-
atment decreases in the future,' while it should be taken into
account that approximately 40% of patients suffer from SCD
at home, in 80% of cases SCD occurs when they sleep or in the
absence of witnesses, and if there are witnesses, then they, as
a rule, most ordinary people do not have the necessary means
or skills of resuscitation.>? The vast majority of patients who
die from SCD have organic pathology, but an autopsy study
of 270 SCD victims showed that among 5% of SCD patients,
it occurred with a “normal heart”.? An underestimation of
the prevalence of SCD is that the vast majority of SCD cases
occur in the general population, in which the incidence is lo-
west, and conversely, a small number of SCD cases occurs in
patients with known comorbidities with acute coronary syn-
drome, ventricular tachycardia, or reduced of the left ventricle
ejection fraction (LVEF) — who are neither hypersensitive nor
specific for predicting SCD. This is reflected in the fact that
more than 70% of SCDs in the general population occur in pa-
tients with mildly reduced or normal LVEF.2* Therefore, within
the framework of the primary prevention of SCD, predictors
of this pathology should be identified not only among peo-
ple who have already experienced cardiovascular events but
among, as we say, “practically healthy people” .3

Conclusions

The problem of forecasting SCD becomes of primary im-
portance and the presented case and others demonstra-

ted it.5"%2' Complex cardiac arrhythmias combined with
changes in the autonomic regulation of the cardiovascular
system are early predictors of sudden cardiac death.>822
These facts and the presented clinical case point to diffi-
culties in diagnosing cardiovascular pathology.">-However,
early use of a number of clinically available non-invasive
electrophysiological examinations will allow early dia-
gnosis of risk factors and prevention of SCD.>®'" Here it
is appropriate to repeat the well-known phrase: “There
are no healthy people, there are poorly examined ones.”
These data indicate both the prospects for the use of mito-
trope (phosphocreatine) in the treatment of patients with
cardiac arrhythmias on the background of myocardial is-
chemia and the need for further research to determine its
place among other cardiac pharmacological drugs.'2>-2
Considering the above, it becomes clear that the main way
to reduce losses from SCD is primary prevention.?
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Fig. 1- Transesophageal echocardiography shows an aneurysm of the right Valsalva sinus (A and B). The maximum measurement including
the aortic valve is 81 mm (A), the diameter of Valsalva aneurysm itself is 47 mm (B). Cardiac magnetic resonance proves sub-pulmonary
right ventricular outflow tract obstruction caused by sinus of Valsalva aneurysm (C). Right Valsalva sinus aneurysm is also demonstrated in

aortography (D), right-sided cardiac catheterization (E), and cardiac computed tomography (F and G).

A 66-year-old man presented to hospital with progressive
exertion dyspnea. Echocardiography and cardiac magne-
tic resonance imaging revealed sub-pulmonary right ven-
tricular outflow tract obstruction caused by aneurysmal
dilatation of the right Valsalva sinus with a diameter of
47 mm (Fig. 1, panels A-C). At the same time echocardio-
graphy demonstrated mild aortic regurgitation and seve-
re tricuspid regurgitation with echocardiography signs of
significant resting pulmonary hypertension with a peak
gradient at the tricuspid orifice of 70 mmHg. The patient

underwent selective coronary angiography with aortogra-
phy, which did not show a short-circuit defect or coronary
disease (Fig. 1, panel D). The obstruction of the right ven-
tricular outflow tract was also confirmed by right-sided
cardiac catheterization with high right ventricular pressu-
res and low pulmonary pressures (Fig. 1, panel E). Cardiac
computed tomography angiography was performed to as-
sess precise dimensions of the sinus of Valsalva aneurysm
(Fig. 1, panels F, G). Considering the future risk of ane-
urysm rupture, surgical intervention was recommended.
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The Valsalva sinus aneurysm is a very rare, life-threat-
ening cardiac anomaly that can be either congenital
or acquired, and is defined as an extension of the aor-
tic root area between the annulus and the sinotubular
junction of the aorta."? The right coronary sinus is most
often affected by an aneurysm, but its prolapse into the
outflow tract of the right ventricle and causing a dynamic
obstruction of blood flow is an extremely rare presenta-
tion.?* The incidence of the more common congenital
form ranges from 0.1% to 3.5% of all congenital heart
diseases.?
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INFORMACE O CLANKU SOUHRN

Historie ¢clanku: Genetika se v soucasné kardiologii uplatiiuje zejména u kardiovaskuldrnich onemocnéni s mendelovskou
VloZen do systému: 27. 6. 2023 dédi¢nosti. Mezi tato onemocnéni patfi kardiomyopatie, dédi¢né formy arytmickych syndrom, aortalni syn-
Prijat: 16. 7. 2023 dromy a nékteré vrozené vyvojové vady. Spole¢nym rizikem viech zminénych skupin onemocnéni je nahla
Dostupny online: 20. 9. 2023 srde¢ni smrt, proto je duleZitou soucasti i posmrtné vysetieni a péce o pfibuzné a pozUstalé.

Cilem klinicko-genetického vysetieni a genetického poradenstvi v kardiologii je provést podrobny popis
onemocnéni - fenotypizaci, sestaveni rodokmenu, kaskadovy kardiologicky screening v rodiné a v indikova-
nych pfipadech molekuldrné-genetickou diagnostiku — genotypizaci.

Znalost molekularni podstaty genetickych onemocnéni otvird moznosti tzv. molekuldrné genetické stra-
tifikace onemocnéni, jejimz cilem je personalizovana péce o nemocné a jejich pribuzné. Kardiogenetické
vysetieni je komplexni zaleZitost, kdy je tfeba budovat mezioborové tymy. Komunikace mezi jednotlivymi
odborniky i tymy v ndrodnim méfitku je zcela zasadni pro zajisténi péce o pacienty s ¢asto velmi vzacnou az
raritni formou dédi¢ného onemocnéni.

Klicova slova:

Dédi¢na kardiovaskularni
onemocnéni

Genetickd analyza
Kaskadovy rodinny screening

© 2023, CKS.

ABSTRACT

In contemporary cardiology, genetics is mainly applied to cardiovascular diseases with Mendelian inheri-
tance. These diseases include cardiomyopathy, hereditary forms of arrhythmic syndromes, aortic syndromes,
and some congenital developmental defects. The common risk of all mentioned groups of diseases is sudden
cardiac death, which is why post-mortem examination and care for relatives and survivors are an important
part.

The goal of clinical genetic examination and genetic counselling in cardiology is to carry out a detailed de-
scription of the disease — phenotyping, compiling a family tree, cascade cardiology screening in the family
and, in indicated cases, molecular genetic diagnosis — genotyping.
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Knowledge of the molecular nature of genetic diseases opens up the possibilities of the so-called molecular

Keywords:

Genetic analysis

Family cascade screening
Inherited cardiovascular diseases

genetic stratification of diseases, the goal of which is personalized care for patients and their relatives.
Cardiogenetic examination is a complex matter, where it is necessary to build interdisciplinary teams. Com-
munication between individual experts and teams on a national scale is absolutely essential to ensure care
for patients with rare and very rare forms of hereditary disease.

Uvod

Dédi¢nd kardiovaskuldrni onemocnéni se déli do tfi
hlavnich skupin onemocnéni srde¢niho svalu: 1. dédi¢né
kardiomyopatie, 2. dédi¢né arytmické syndromy spojené
s normdlnim strukturalnim ndlezem na srdci a 3. dédi¢-
né aortalni syndromy casto spojené s chlopennimi vada-
mi typu bikuspidalni aortdlni chloperi nebo prolaps mi-
tradIni chlopné. Do skupin dédi¢nych kardiovaskularnich
onemocnéni je vhodné zaradit také dédi¢né metabolické
onemocnéni typu familiarni hyperlipidemie, jejiz nasled-
ky Fesi predevsim kardiologové ¢i angiologové. Spolec-
nym jmenovatelem dédi¢nych kardiovaskularnich one-
mocnéni je riziko ndhlé srdecni smrti u jedinc mladsich
50 let (obr. 1).

Riziko nahlé srdecni smrti

= Kardiomyopatie

= Arytmogenni syndromy

= Onemocnéni aorty / chlopenni vady
= Dédicné formy hyperlipidemie

Obr. 1 - Typy dédi¢nych kardiovaskularnich onemocnéni spo-
jenych s nahlou srdecni smrti

Nahla srde¢ni smrt je dle soucasnych studii prvnim a po-
slednim projevem dédi¢ného onemocnéni az v poloviné
pfipadu a v pfipadé kardiomyopatii ¢asto predchazi rozvoji
jednoznacnych strukturalnich zmén srde¢niho svalu.’3
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Obr. 2 - Nejcastéjsi princip dédicnosti kardiovaskularnich onemoc-
néni je autosomalné dominantni, kdy je pfenos viohy nezavisly na

pohlavi a pfimi pfibuzni maji 50% pravdépodobnost nosi¢stvi dané
viohy.
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Naprosta vétsSina dédi¢nych kardiovaskuldrnich one-
mocnéni se dédi autosomalné dominantné, tedy pribuzni
postizenych jedincl jsou v 50% riziku nosicstvi pfi¢inné va-
rianty a soucasné v riziku nahlé srdecni smrti (obr. 2). Malé
procento dédi¢nych kardiovaskuldrnich onemocnéni vy-
kazuje dédi¢nost autosomalné recesivni, X-vdzanou nebo
mitochondridlni. Ve vSech pfipadech je vyjadfena neuplna
penetrance a variabilni expresivita, umocnénd lyonizaci X
chromosomu v pfipadé dédi¢nosti vazané na pohlavi a mi-
tochondridlni heteroplazmii v pfipadé mitochondrialnich
onemocnéni. Obzvlasté X-vdzand a mitochondridlni one-
mocnéni postihuji vice orgdnt, coz ale plati i pro mnohé
dédi¢né aortalni syndromy.

Indikaci ke kardiogenetické konzultaci stanovi
osetfujici kardiolog nebo lipidolog, pokud zjistil klinickou
diagnoézu nékteré z forem dédi¢ného kardiovaskularniho
onemocnéni. U potencidlné dédi¢nych kardiomyopatii ¢i
arytmickych syndrom0 je kromé jasné klinické diagndézy
dulezitd pozitivni rodinnd anamnéza srdecniho selhani,
ndhlé srde¢ni smrti, nutné implantace kardiostimulato-
ru, ¢asné mozkové prihody, epilepsie a dalSich moznych
multiorgdnovych postizeni v rodiné. Genetické vysetreni
je namisté také v pripadé setrvalé komorové tachykardie,
prezité formy srde¢ni zastavy, atrioventrikuldrni blokady
u jedinc mladsich 50 let nebo fibrilace sini u mladsich 35
let. V pripadé akutni disekce aorty, korondrni cévy nebo
karotid je tfeba myslet na dédi¢nou aortopatii. Obzvlasté
u jedinct < 60 let bez jasnych rizikovych faktort ¢i s po-
zitivni rodinnou anamnézou nahlé srdecni smrti, kardio-
chirurgické operace apod. je dédi¢na diagndza pravdépo-
dobnd. Dale je genetické vysetfeni vhodné i u nemocnych
s aneurysmatem aorty > 45 mm i téch s vadou na aortalni
chlopni ¢i prolapsem mitralni chlopné nebo bez nich.

Na familiarni hypercholesterolemii je potieba myslet pfi
hodnotach LDL cholesterolu vyssich nez 5 mmol/l, vyskytu
$lachovych xantom( a srde¢nim infarktu (¢i jinych kompli-
kacich aterosklerézy) u muzi mladsich 50 let a Zen mlad-
sich 60 let jak v osobni, tak rodinné anamnéze (obr. 3)."3

Mezioborové kardiogenetické vysetieni

Kardiogeneticka péce predstavuje v principu mezioboro-
vé, komplexni vysetieni (obr. 4). Jeho soucasti je klinic-
ko-genetickd konzultace se ziskdnim podrobné osobni
a rodinné anamnézy. V rdmci osobni anamnézy je nutno
se zaméfit na zjisténi viech prdvodnich neurologickych,
jaternich, renalnich a jinych onemocnéni, kterd se mohou
vyskytovat v rdmci syndromového postizeni.*&7 Soucasti
konzultace je také sestaveni rodokmenu alespon ve tfech
generacich s uréenim dalSich rodinnych pfislusnikd v rizi-
ku onemocnéni. Témto by mélo byt nabidnuto kardio-
logické screeningové vysetieni s cilem primarni prevence
zévaznych komplikaci na principech kaskadového rodin-
ného vysetreni (tabulka 1, obr. 5).2
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* HKMP, DKMP, ARVC, ALVC, BiV-ACM, RKMP, LVNC

LQT, CPVT, BrS, PCCD, SND/FS, SQT aj. nebo

setrvala komorova tachykardie (mono-/polymorfni) nebo
fibrilace komor nebo

ndhld srde¢ni smrt nebo

AVB (symptomatickd) < 50 let nebo

FS< 35 let

» Akutni disekce aorty/velké tepny (koronarni, vertebralni):
* Aneurysma aorty > 45 mm:

* syndromdlni forma (multiorgdnové postizeni — napf. Ghent skore)

aorty

6. Nahla srdecni smrt

Kdy pomyslet na potencialné dédicné onemocnéni:
1. Stanovili jste diagnézu potencialné dédi¢né kardiomyopatie:

2. Stanovili jste diagnézu dédi¢ného arytmického syndromu:

3. Stanovili jste diagnozu potencialné dédicného onemocnéni aorty:

* pozitivni RA (aneurysma/disekce velkych cév, NSS < 45 let, valvulopatie) nebo
* vék <50 let pfipadné vék 50-60 let bez osobni anamnézy arteridlni hypertenze nebo

4. BAV, prolaps mitralni chlopné s aneurysmatem aorty / bez aneurysmatu

5. Hyperlipoproteinemie, ¢asna ateroskleréza a jeji komplikace

* LDL-cholesterol > 5 mmol/Il, $lachové xantomy a srde¢ni infarkt ¢i jiné komplikace
aterosklerdzy u muzli < 50 a Zen < 60 let v osobni ¢i rodinné anamnéze

Obr. 3 - Kdy pomyslet na potencidlné dédicné
onemocnéni.

ALVC - arytmogenni kardiomyopatie levé ko-
mory (arrhythmogenic left ventricular cardio-
myopathy); ARVC - arytmogenni kardiomyo-
patie pravé komory (arrhythmogenic right
ventricular cardiomyopathy); AVB - atrioven-
trikularni blokéda; BAV - bikuspidalni aortal-
ni chlopen (bicuspid aortic valve); BiV-ACM -
arytmogenni kardiomyopatie obou komor (bi-
ventricular arrhythmogenic cardiomyopathy);
BrS — syndrom Brugadovych; CPVT - katecho-
laminergni polymorfni komorova tachykardie
(catecholaminergic polymorphic ventricular
tachycardia); DKMP - dilata¢ni kardiomyopa-
tie; FS - fibrilace sini; HKMP - hypertroficka
kardiomyopatie; LQT - syndrom dlouhého
intervalu QT (long QT syndrome); LVNC -
levostranna nonkompaktni kardiomyopatie
(left ventricular noncompaction); NSS - nahla
srdecni smrt; PCCD - progresivni porucha
vedeni elektrického vzruchu (progres-

sive cardiac conduction defect); RA - rodinna
anamnéza; RKMP - restriktivni kardiomyopa-
tie; SND - syndrom chorého sinu (sinus node
disease); SQT - syndrom kratkého intervalu
QT (short QT syndrome).

Podrobna OA/RA

Dédi¢né onemocnéni?

(NSS, CMP, ICD, neuromuskularni onemocnéni aj.)

Rodokmen | > 3 generace, uréeni druhu dédi¢nosti

Fyzikalni vySetieni (napf. Slachové xantomy)

EKG (pfevodni poruchy, nizka voltaz, zmény repolarizace aj.) |

Laboratof
Fenotypizace

krevni obraz aj.)

(napf. 1 CK, proteinurie, laktat, Fe, transferin, lipidogram,

chlopenni vady, myokardialni fibréza aj.)

Zobrazovaci metody (typ hypertrofie, perikardialni vypotek,

Multidisciplinarni vySetfeni (neurologie, o¢ni, ortopedie aj.) |

Obr. 4 - Postup kardiogenetického

Genotypizace/interpretace vysledk

Kaskadovy screening v rodiné (s genotypizaci nebo bez genotypizace)

vysetieni. CK - kreatinkinaza; CMP —
centralni mozkova piihoda pred 50. rokem
Zivota; ICD - implantabilni kardioverter-
-defibrilator; NSS — nahla srdecni smrt;

OA - osobni anamnéza; RA - rodinna
anamnéza.

Soucasti kardiologické fenotypizace jsou podle okol-
nosti i doplnujici specificka vysetreni, tedy zatéZzova EKG,
detekce pozdnich komorovych potenciall ¢i zaznam EKG
z vyssich hrudnich svodU. Dle diagndzy jsou namisté i far-
makologické zatézové testy i elektrofyziologicka vyset-
feni. Doplnujici neurologické, o¢ni, ortopedické, antro-
pologické ¢i dermatologické vysetreni jsou c¢asto vhodna
a mohou dale specifikovat typ onemocnéni (obr. 4).

Nahla srdecni smrt

Dulezitou oblasti kardiogenetického vysetieni s ohledem na
riziko nahlé srdecni smrti (NSS) je i komplexni posmrtné vy-
Setfeni zemfelého a jeho pozustalych v riziku. Nezbytné je
standardizované provedeni pitvy ndhle zemrelé osoby, vcet-

né spektra doplnujicich laboratornich vysetreni, a nasledna
uzka spoluprace klinickych 1ékarud s pitvajicimi lékafi. Postu-
py byly formulovany v mezindrodnim i narodnim méritku
(Evropska asociace pro kardiovaskularni patologii, Associa-

tion for European Cardiovascular Pathology, AECVP).>1°

Dle vysledkl pitvy a na podkladé zjisténych makrosko-
pickych a mikroskopickych nalezd jsou mezinarodné defi-
novany kategorie pfic¢in ndhlé srde¢ni smrti: 1) kardiomyo-
patie, 2) nahla arytmickd smrt (sudden arrhythmic death
syndrome, SADS) a 3) nahld neocekavana smrt u jedinct
mladsich (sudden infant death syndrome, SIDS) nebo star-
sich jednoho roku (sudden unexplained death syndrome,
SUDS). Oddélené je zminovdno nahlé umrti epileptika
(sudden unexpected death in epilepsy, SUDEP), kdy mUze
byt bezvédomi provazejici setrvalé komorové arytmie myl-
né povazovano za epilepticky zachvat, pfipadné nékteré
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Proband s dédi¢nym onemocnénim

Genetické testovani
Neprovedeno nebo

mutace neidentifikovéna Mutace identifikovana

| l

Kardiologické vysetreni Prediktivni genetické testovani

u pribuznych u pribuznych
Mutace je pfitomna

Je diagnostikovano Neni diagnostikovano P
- . Mutace neni pfitomna
onemocnéni onemocnéni

| | | |

Kompletni kardiologické vysetreni Pokracovani v pravidelném Kompletni kardiologické vysetreni Zastaveni vySetfovani

a pravidelné sledovani sledovani do 50.—60. roku a pravidelné sledovani Neni tfeba screening potomkl
Screening potomku Screening potomku

(princip kaskadového vysetreni) (princip kaskadového vysetreni)

Obr. 5 - Kaskadové rodinné vysetieni

Tabulka 1 - Doporuceni Evropské kardiologické spole¢nosti (ESC) ke kaskadovému screeningu kardiomyopatii u jedinct v riziku

(upraveno podle citace 8)

HKMP DKMP ARVC RKMP LVNC
Kardiologické EKG, TTE, EKG, TTE, SA- EKG, TTE,
v §etFen|’g EKG, TTE holterovské ECG, holterovské holterovské EKG, TTE
y monitorovani EKG®  monitorovani EKG monitorovani EKG?
Pocatek V raném détstvi
kardiologického 10-12 let (laminopatie: 10-12 let 10-12 let Od narozeni
vySetieni 10-12 let)

Kazdych 3-5 let,
pokud zapocato
pred 10. rokem

Kazdé 1-3 roky ve
véku < 10 let®

Kazdych 3-5 let,
pokud zapocato
pred 10. rokem®

Kazdych 3-5 let,
pokud zapocato
pred 10. rokem

Kazdé 1-3 roky

N 1 . >
Inlterval)v/ k{lrd[ologlc Kazdé 1-2 roky mezi et 12 rokywmeZI Kazdé 1-2 roky mezi Kazdé 1-2 roky mezi < 29 l,et
kého vysetreni . 10.-20. rokem Zivota . o Kazdych 2-5 let ve
10.-20. rokem Zivota e 10.-20. rokem zivota 10.-20. rokem Zivota .
Kazdych 2-5 let ve véku > 20 let

Kazdych 2-5 let ve

Kazdych 2-5 let ve

Kazdych 2-5 let ve

veéku > 20 let v e véku > 20 let véku > 20 let
Ukonceni
kardiologického 50.-60. rok zivota 50.-60. rok zivota 50.-60. rok Zivota 50.-60. rok zivota 50.-60. rok zivota
vysetienid

ARVC - arytmogenni kardiomyopatie pravé komory (arrhythmogenic right ventricular cardiomyopathy); DKMP - dilata¢ni kardiomyopatie;
HKMP - hypertroficka kardiomyopatie; LVNC - levostranna nonkompaktni kardiomyopatie (left ventricular noncompaction), RKMP - re-
striktivni kardiomyopatie; SA-ECG - detekce pozdnich komorovych potenciald (signal-averaged electrocardiography); TTE - transtorakalni

echokardiografie.

2Holterovské monitorovani EKG je nutné jen v pfipadé, Ze se u probanda vyskytla specifickd pfevodni porucha.
b Qpakované vysetieni je nutné jen v pfipadé familiarni formy (alespon dva postiZzeni v rodiné), v pfipadé sporadické formy staci jedno

vySetreni v puberté nebo v dospélém véku.
<Jako kardiologické vySetieni staci EKG a TTE.

4Pokud se objevi symptomy, je nutné kardiologické vysetfeni opakovat.

epilepsie mohou predstavovat vzacné formy soucasnych
mozkovych i srde¢nich kandlopatii (tabulka 2).

Indikace molekuladrné genetického vysetieni

Vsichni pacienti s potencidlné dédi¢nou formou kar-
diovaskuldarniho onemocnéni by méli projit klinicko-

-genetickou konzultaci a mélo by jim byt nabidnuto
kardiologické screeningové vysetfeni pfibuznych v ri-
ziku. Molekularné genetické vysetfeni je provadéno
obzvlasté tehdy, pokud je z konzultace pravdépodob-
né, ze pacient i rodina maji zdjem, chtéji se dozvédét
sva rizika a zdravotni stav, chtéji v budoucich gene-
racich zabrdnit narozeni potomka s rizikem onemoc-
néni, nebo pokud je patrné, Ze se jedna o multiorga-
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Tabulka 2 - Kategorie typl nahlé srdecni smrti
KATEGORIE PITEVNICH NALEZU DEFINICE
Nahla srde¢ni smrt (NSS)

Smrt nastala béhem hodiny od pocatku obtizi v pfipadé pritomnosti svédkd a smrt beze

svédkl béhem 24 hodin od posledniho kontaktu a svédectvi o Zivoté osoby.

N&hla arytmicka smrt

Nevyjasnéna pricina umrti u jedince starsiho jednoho roku s negativnim patologickym

a toxikologickym ndlezem

N&hl& neocekédvana smrt u jedinch
mladsich nebo starsich jednoho roku

Nevyjasnéna pricina umrti u jedince mladsiho nebo star$iho jednoho roku, kdy
jsou pritomny nespecifické strukturdlni zmény srdce nespliujici kritéria pro jistou

kardiomyopatii nebo nahlou arytmickou smrt nebo pitva nebyla provedena.

Nahlé umrti epileptika

Nahlé umrti u osoby se znamou epilepsii v predchorobi, bez znamek traumatu,

s negativnim patologickym a toxikologickym nalezem post mortem

Syndrom nahlého Umrti ditéte

N&hlé umrti jedince mladsiho jednoho roku, nevyjasnéna pfic¢ina Umrti s negativnim

patologickym a toxikologickym nélezem

Tabulka 3 - Zakladni principy a indikace genetického vysetieni

Tabulka 4 - Vyznam molekuldrné genetického testovani

u pacientu s kardiomyopatii

Pacient md zajem a genetické vysetieni by mohlo blize urcit
povahu onemocnéni a vést k individualizaci terapie a lepSimu
odhadu prognozy.

Pacient ma rodinu a rodinné pfislusniky, ktefi maji zdjem

o vysetreni, o stanoveni svého rizika onemocnéni a naslednou
péci.

Pacient/jeho rodice zvazuji narozeni potomka a maji zajem

o preimplantacni diagnostiku, a tedy primarni prevenci
onemocneéni.

Jsou pritomny zndmky syndromélni/multiorganové formy
onemocnéni a je vysoka Sance pro individualizaci lécby po
genetické stratifikaci (napf. enzymova substitu¢ni terapie

u Fabryho choroby, Danonova choroba s rizikem ¢asného
selhani levé komory, TTR amyloiddéza, rozméry aorty vhodné
k preventivnimu kardiochirurgickému zakroku apod.).

Negativni vysledek molekularné genetického vysetieni
nevylucuje pfitomnost dédicné formy srdecniho selhani.

TTR - transtyretin.

nové postizeni s vyssi Sanci na individualizaci péce
o nemocného (tabulka 3).

Pfinosy genetického vysetfeni pro stanoveni pres-
né diagndzy, individualizaci terapie a uréeni prognézy
onemocnéni byly odhadnuty mezindrodnim konsorciem
a jsou shrnuty v tabulce 4. V souc¢asné dobé ma vysetreni
nejvétsi vyznam predevsim u syndromu dlouhého inter-
valu QT a hypertrofické a arytmogenni kardiomyopatie
a familiarnich forem dilatujici kardiomyopatie.!

NGS a jeji vystupy

Vyuzivani novych sekvenacnich metod molekuldrni ge-
netiky, tzv. sekvenovani nové generace (next generation
sequencing, NGS), nebo také masivné paralelni sekveno-
vani vyznamné technicky i ekonomicky zpfistupnilo mo-
lekularné genetické testovani. Touto metodou je mozné
ziskat sekvenci napfiklad celé kédujici DNA mnoha pa-
cientl béhem nékolika malo dni. Nicméné metoda gene-
ruje velké mnozstvi genetickych variant, jejichz vyznam
pro vznik onemocnéni u jednotlivych pacientl je casto
obtizné presnéji urcit. Pro potvrzeni patogenniho efektu

u jednotlivych diagnéz

Diagnéza Progndza Terapie
Arytmické syndromy
LQT 4 44+ 4+
CPVT +++ + +
Syndrom Brugadovych  + + +
PCCD + + n
SQT + + +
SND - + -
Fibrilace sini - + =
Syndrom casné - = -
repolarizace
Kardiomyopatie
HKMP +++ ++ ++
DKMP ++ +++ ++
AKMP +++ ++ ++
RKMP + + o
LVNC + + .
Vrozené srdecni vady
Syndromické CHD +++ + -
Nesyndromické CHD  + - =
Familidrni CHD ++ - _
Aortalni syndromy
Akutni disekce + + +
Aneurysma + + +
BAV + + N
MVP + + +
N&hla srdecni smrt +++ +++ +++

(pro pozlstalé) (pro pozustalé)

AKMP - arytmogenni kardiomyopatie; BAV - bikuspidalni aortalni chlopen;
CHD - vrozené srde¢ni vady (congenital heart defects); CPVT - katecholami-
nergni polymorfni komorova tachykardie (catecholaminergic polymorphic
ventricular tachycardia); DKMP - dilata¢ni kardiomyopatie; HKMP - hyper-
trofickd kardiomyopatie; LVNC - levostranna nonkompaktni kardiomyo-
patie; LQT - syndrom dlouhého intervalu QT (long QT syndrome); MVP -
prolaps mitraIni chlopné (mitral valve prolapse); PCCD - progresivni porucha
vedeni elektrického vzruchu (progressive cardiac conduction defect); RKMP
- restriktivni kardiomyopatie; SND - syndrom chorého sinu (sinus node
disease); SQT - syndrom kratkého intervalu QT.

Upraveno dle citaci 1 a 4.
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nalezené varianty DNA je dulezité, zda je pro konkrétni
gen potvrzena patofyziologicka souvislost s danym one-
mocnénim (zdroj clinicalgenome.org), predikce efektu
nalezené varianty na funkci genového produktu (tedy
proteinu), eventudlné ovéreni zasadni kvalitativni nebo
kvantitativni poruchy tvorfenych genovych produktl
ve tkanich, segregace vyskytu mutace genu s vyskytem
onemocnéni v rodiné a nizky vyskyt genetické varianty
v nepostizené populaci. Zminéné faktory jsou shrnuty do
genetické klasifikace nalezenych variant dle American
College of Medical Genetics (ACMG, Genetic Variant In-
terpretation Tool, University of Maryland School of Me-
dicine —umaryland.edu)." Dle dosazenych diagnostickych
kritérii ACMG se varianty rozfazuji do péti tfid (1-5).
Trida 5 je oznacovana jako jistd molekularni pfi¢ina one-
mocnéni (také v literatufe oznacovana jako pathogenic
— P), tfida 4 je velmi pravdépodobnd molekularni prici-
na onemocnéni (likely pathogenic — LP). Nejcastéji jsou
ale detekovany varianty nejasného vyznamu (variant of
unknown significance — VUS, tfida 3), jejichz vyznam pro
rozvoj onemocnéni neni primarné ziejmy. Je ale nutné
ho déle ovéfit, mimo jiné i vysetfenim dalSich pfibuznych.
Pokud toto neni mozné ¢i vysledky klinickych vysetreni
zlUstavaji dale nejednoznacné, nema pravdépodobné
smysl tyto varianty pacientdm a oSetfujicim lékaram refe-
rovat, je mozné je pouzit jen pro dalsi vyzkumné studie.
Vysvétleni standardizovaného zdznamu molekuldrné ge-
netického vysledku je vysvétleno v tabulce 5.

Je nutné zduraznit, ze i uplatnéni kritérii ACMG neni
zcela jednoznacné. Je nutné bréat v potaz i dalsi moleku-
larné genetické i funkéni znalosti o genu a jeho genovém
produktu.’? Mechanismus vzniku onemocnéni mize byt
rzny i v rdznych populacich. Ve spornych pfipadech je
nutna konzultace superspecializovaného centra a jednim
z feSeni je také vytvoreni jednotné narodni kardiogene-
tické databaze nalezenych variant DNA a komunikace
odbornikl, ktefi se kazdodenné molekuldrné genetickou
analyzou zabyvaji.

Naprosto zasadni je v soucasné dobé opakované pre-
hodnocovani molekularné genetickych vysledkd v pravi-
delnych intervalech.™ " Toto klade vysoké naroky na labo-
ratore provadéjici diagnostiku, ale i na klinické genetiky,

Kardiolog
Spravna diagndza ‘
Vysetfeni ﬁ
pfibuznych
Ovéfeni genetiky “

(z4téZové testy
apod.)

Individualizovana péée (Iéky/invazivni terapie/ICD)

Obr. 6 - Spoluprace kardiologa a genetika: dlilezita je vzajemna ko-
munikace, eventualné ovéreni nékterych molekularné genetickych
vystupu specializovanymi zatézovymi testy, napf. ajmalinovym tes-
tem. ICD - implantabilni kardioverter-defibrilator.

ktefi museji vystupy NGS referovat pacientdm a rodinam.
Soucasné museji spolu s o3etfujicimi kardiology zhodnotit
dopad genetickych vysledkd na péci o nosice nalezené
varianty DNA, nebo indikovat dalsi potvrzeni genetické
diagnézy pomoci doplnujicich klinickych vysetfeni (obr.
6). | toto zdUraznuje nutnost pravidelné mezioborové
i mezicentrové komunikace spolupracujicich odborniku.'®

V soucasné dobé jsou v CR dostupné metody sekveno-
vani nové generace v rozsahu tzv. klinického exomu, tedy
cca 5 500 nebo tzv. celoexomového sekvenovani pfibliz-
né 20 000 gendq, jejichz genové produkty a funkce jsou
zndmy. V rdmci téchto Sirokych testovacich platforem po-
tom molekuldrni genetici posuzuji tzv. virtualni panely,
tedy jen vybér gend, které jsou relevantni pro konkrétni
chorobu vysetfovaného pacienta (virtualni panel kardio-
myopatii, aortopatii apod.). Nicméné siroké panely gent
alespon v kardiogenetice nepfinesly vyssi zachyty pricin-
nych variant a jsou tendence se vracet k vysetreni cilenych
panelt jen nékolika desitek az stovek gend, které ale mo-

Tabulka 5 - Vysvétleni standardizovaného zaznamu molekularné genetického vysledku na pfikladu NM_000238.3(KCNH2): c.1600C>T,

p-Arg534Cys, klasifikace 5, dle ACMG: PM1, PM2, PM5, PP3, PP5
Zapis
NM_000238.3(KCNH2)

Typ informace
Transkript genu

Vysvétleni

Kazdy gen ma vice transkriptl RNA, Cislo transkriptu by mélo odpovidat

tomu, ktery je pfitomen v srdecnim svalu.

Na pozici 1 600 doslo k bodové zméné cytosinu (C) na thymin (T).

V rémci sekvence genového produktu (proteinu) se aminokyselina Arginin

(Arg) na pozici 534 zménila na Cystein (Cys).

¢.1600C>T Zména na urovni cDNA
(komplementarni DNA
k transkriptu RNA)
p.Arg534Cys Zména na urovni proteinu
5 Klasifikace (1-5)

PM1, PM2, PM5, PP3, PP5 Kritéria ACMG

Jedna se o patogenni variantu (P).
PM1: varianta je v misté castych pricinnych variant a v dulezité funk¢ni do-

méné genu, PM2: varianta DNA neni pfitomna ve zdravé kontrolni populadi,
PM5: varianta je v misté aminokyseliny, kde byly popsany i jiné patogenni
varianty, PP3: dle predikénich programd in silico méni tato varianta DNA
strukturu nebo funkci genového produktu, PP5: v jiné laboratofi jiz variantu
identifikovali a oznacili za patogenni.
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90
Klinické markery pro pozitivni
genetické testovani u HKMP

Marker

80

70
Body
60
® VEk pti zjisténi dg. < 45 let 1

e MTSLK 220 mm

50

40
¢ Rodinna anamnéza HKMP

* Rodinnd anamnéza NSS 30

* Reverzni hypertrofie septa 20

VytéZnost genetického testovani (%)

* Soub&?na hypertenze 10

-1 0 1 2 3 4 5

80 %

81/197

47/242

Celkové skére klinickych markert

Obr. 7 - Mayo skoére: Nastroj slouzici k predpovidani pozitivniho genetického testu na zakladé klinickych
parametri rutinné stanovovanych pii hodnoceni pacientt s hypertrofickou kardiomyopatii. Tabulka znazor-
nuje jednotlivé parametry Mayo skore a jim pfifazené body. Sloupcovy graf zobrazuje vytéznost genetického
testovani pro jednotlivé bodové hodnoty skére.” HKMP - hypertroficka kardiomyopatie; MTSLK — maximalni

tloustka stény levé komory; NSS - néhld srdecni smrt.

Klinické markery pro pozitivni
genetické testovani u DKMP
Marker Body
¢ Myopatie kosternich svalll

¢ Rodinna anamnéza DKMP
 Nizka voltaz na EKG

¢ Absence arteridlni hypertenze

¢ Absence LBBB

e

VytéZnost genetického testovani (%)

0 1 2 3 4 5

Celkové skére klinickych markert

Obr. 8 - Madridské skore: Nastroj slouzici k predpovidani pozitivniho vysledku genetického testovani u pa-
cientt s dilatacni kardiomyopatii. Tabulka znazorruje jednotlivé parametry Madridského skore a jim pfifaze-
né body. Sloupcovy graf zobrazuje vytéznost genetického testovani pro jednotlivé bodové hodnoty skoére.™
DKMP - dilata¢ni kardiomyopatie; LBBB — blokada levého Tawarova raménka (left bundle branch block).

hou byt podrobnéji studovany vcetné jejich intronovych
sekvenci a rdznych transkriptd.!” Az budoucnost ukaze,
ktery z pfristupl je diagnosticky a zdroven ekonomicky
vhodnéjsi.

VytéZznost molekuldrné genetického vysetfeni ve smy-
slu urceni patogenni nebo pravdépodobné patogenni
varianty DNA u onemocnéni srdce je v priméru pfiblizné
30 %, v nékterych pripadech, napf. u arytmogenni kardio-
myopatie nebo syndromu dlouhého intervalu QTc, oviem
dosahuje az 80 %, zatimco v pfipadé dédi¢nych aortdlnich
syndromu jen cca 10-20 %. VytéZnost genetického vyset-
feni v pripadé hypertrofické kardiomyopatie (obr. 7) a di-
lata¢ni kardiomyopatie (obr. 8) Ize odhadnout dle navrze-
nych skére."”'® Procento zachytu pri¢innych variant zalezi
vyznamné i na tom, zda diagnéza dédi¢ného onemocnéni
byla stanovena spolehlivé. Jinymi slovy, genetické vyset-
feni neni indikovano pfi klinicko-diagnostické nejistoté,

nebot obzvlasté negativni vysledky klinické podezfeni ani
nevyvrati, ani nepotvrdi.

Souhrnné feceno: negativni molekuldrné genetické vyset-
feni nevyluCuje pfitomnost dédicného onemocnéni. Mole-
kuldrné genetické vysetreni je tedy vhodné indikovat pouze
v pfipadé velmi pravdépodobné az jisté klinické diagndzy.
Naopak je nékdy dllezité ovéfit i prekvapivy molekularné
geneticky nalez zatéZovymi testy nebo invazivnimi vysetre-
nimi (napf. ajmalinovy test, programovana stimulace komor
apod.) osvétlujicimi fenotyp. Spoluprace a vzajemna mezi-
oborové az mezicentrova komunikace je zasadni.

Multidisciplinarni tymy

Péce o pacienty a jejich pfibuzné s dédi¢nym kardiovas-
kuldrnim onemocnénim predpoklddd uzkou multidis-
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Obr. 9 - Multidisciplinarni tym

ciplinarni spolupraci détskych i dospélych kardiologut/
arytmologU/kardiochirurgt s klinickymi a molekularnimi
genetiky, pitvajicimi |ékafi a lékafi intenzivni mediciny
¢i akutni kardiologie, neurology, lipidology, praktickymi
Iékafi i psychology (obr. 9).'® Takovéto multidisciplinarni
tymy mohou vzniknout predeviim v tercidrnich centrech
zdravotni péce. Je dllezitd vzdjemnd komunikace mezi
odborniky nejen v ramci jednotlivych center, ale i mezi
centry samotnymi, protoze se jedna ¢asto o onemocnéni
velmi vzacna ve smyslu jednotek pacientt a vyména zku-
Senosti je zasadni pro zajisténi odpovidajici péce. V tomto
ohledu je vhodné tvofit i narodni databaze onemocnéni
nebo specifickych molekuldrné genetickych nalezu pfi re-
spektovani pravidel GDPR.

V CR se nyni soustfedime na budovani kardiogenetic-
ké sité pro feseni pripada dédi¢nych kardiovaskuldrnich
onemocnéni, véetné nahlé srdec¢ni smrti (www.nahleumr-
ti.cz/lkontakt). Snazime se zpfistupnit kardiogenetickou
diagnostiku ante mortem i post mortem odbornikdm
i postizenym prakticky v celé CR. Za timto ucelem jsme
vytvorili informativni letaky, které pro jednotlivé skupiny
onemocnéni shrnuji zasady diagnostiky. Pro post mortem
diagnostiku jsme spolu s pravniky Pravnické fakulty UK
vytvofili ndvrh univerzalniho informovaného souhlasu,
ktery maze byt po schvaleni mistnimi pravnimi oddéleni-
mi jednotlivych center pouzit pro ziskani souhlasu pozus-
talych s touto formou diagnostiky. Komplexni informace,
véetné materidll ke stazeni, jsme umistili na www.nahle-
umrti.cz.

Financovani
Podporeno Islandem, Lichtenstejnskem a Norskem pro-
stfednictvim Fondt EHP reg. ¢.: ZD-ZDOVA2-001.
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Radek Ptagek, Petr Bart{ingk - editofi

SPRAVEDLNOST
V MEDICINE

Obsahem této knihy je soubor 17 prednasek prednesenych
na dvanacté konferenci CeloZivotniho vzdélavani lékard
pofddané Ceskou lékaFskou komorou a konané 1. pro-
since 2022. Do uvedeného cyklu predndsek byla zafazena
s védomim, Ze sice jde o méné frekventované téma, ale
v kontextu lékarské etiky téma mimoradné vyznamné.
Spravedlnost neni dand inherentné, neni zakdédovana
geneticky. Je lidskym, kulturnim a socidlnim konstruk-
tem. Radi se k lidskym cnostem, a podle Aristotela je
dokonce z lidskych cnosti nejdulezitéjsi. Kdy v historii
vznikla, nalezi mezi spekulace. Je ale dokladovéano, ze
kromé Egypta ve starém Recku i starém Rimé ji reprezen-
tovaly bohyné: pro Egyptany Maat, pro Reky Themida,
pro Rimany Equitas a Justicia, po vzniku Spojenych statd
americkych Lady Spravedlnost pro Americany. Z té doby
jsou také symboly spravedinosti a také znazorriovani
SpravedInosti. Jeji sochy jsou doslova po celém svété, ne-
jen v Evropé. V Praze, na Kampé, je krasnd socha od Lud-
vika Zieblanda a na budové soudu na Pankraci dokonce
sochy dvé: jedna drzi v ruce vahy, druhd mec. V Brné je
zcela moderné pojata socha od Mariuse Kotrby.

Problematika spravedlnosti v mediciné je skutec¢né $i-
rokd. Kniha predklada sedmnact pohledt - kazdy jiny.
Jednotlivé kapitoly psali vyznamni predstavitelé Iékarské
etiky, psychologie, prava, ndbozZenstvi a nékterych medi-
cinskych specializaci, napf. chirurgie, neurologie, inten-
zivni mediciny, stomatologie ad. Komplex soucasnych de-
finic dil¢ich typl uvadi jako soucasné formy spravedinost
proceduralni, distributivni, retrobutivni a restorativni. Ty
se v rznych oborech uplatnuji rizné vyznamné. Ve zdra-
votnictvi se ale vSechny neuplatfiuji rovnym dilem.

Témér vsichni autofi se shoduji v tom, Ze ani svét, ani Zi-
vot spravedlivé nejsou. V otazce, zda je zdravotnictvi spra-
vedlivé, se autofi razni. | kdyz ideovy (teoreticky) zamér
mifti k spravedlnosti, praktickd realizace jej neumozriuje.
Vzdyt napf. dostupnost Iékarské péce ve velkych méstech,
kde je husta sit velmi dobre technicky vybavenych zdra-

Radek Ptacek, Petr Bartlinék:
Spravedinost v mediciné

Praha, Grada Publishing a.s., 2022.

Vydani prvni, format 170 x 245 mm, ¢ernobily vytisk,
tvrda vazba (vazana).

ISBN: 978-80-271-6857-6 (ePub).

ISBN: 978-80-271-6856-9 (pdf).

ISBN: 978-80-271-2431-2 (print).

Cena tisténé knihy: 378 KC¢.

votnickych zafizeni a dostupnost fady specialista, [ékar-
ska fakulta, vyzkumné zdravotnické ustavy, se lisi, a vzdy
se bude lisit jak v technickém vybaveni, tak persondlné.
A napf. dojezdové casy rychlé zachranné sluzby, které se
v méstech mohou pocitat v minutach, jsou pro osamélé
samoty v desitkdch minut, a v zimé, pfi snizené sjizdnosti
komunikaci i v hodinach. Nékteré z téchto faktord jsou
v soucasnosti a blizké budoucnosti neodstranitelné; vy-
zadovat proto absolutni spravedlnost mediciny ve vSech
aspektech neni mozné. Ale naproti tomu je opodstat-
néné zadat spravedlnost v Urovni a v kvalité preventivni
a lé¢ebné péce. Proto by méla byt nepfipustna nejriznéj-
$i omezovani, napf. odkazy na etnikum, vék, Zivotni styl,
rizné zavislosti a administrativni opatfeni zdravotnich
pojistoven.

Referovana kniha je tentokrat utlejsi nez knihy prede-
slé, ale jeji obsah je velmi zavazny. Protoze ono je maxi-
malné zavazné i samotné téma spravedinosti. Rada zde
prezentovanych myslenek je inspirujici nejen proto, Ze si
otdzku o spravedInosti naseho oboru lékafi nekladou pfi-
li$ casto. Jsem presvédcen, Ze se kazdy ¢tendr nejen poudi,
ale i samozfejmé zamysli, co mUze udélat on, aby nase
zdravotnictvi bylo skutecné spravedlivé.

Komu knihu doporucit?

ProtoZe obsah knihy neni oborové specificky, mlze zde
kazdy Iékar (a nejen IékarF) najit pro sebe zajimavou kapito-
lu. Urcité nevynechejte kapitoly profesora PhDr. Ptacka (Psy-
chologie spravedinosti a odpusténi), profesora MUDr. Jana
Holcika (Ekvita a zdravi populace) a kapitolu Mgr. Tibora
Brecka (SpravedInost Bozi vs. SpravedInost lidska).

Prof. MUDr. Jan Petrasek, DrSc.,

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

cernobily vytisk.

Cena: 399 K¢c.

Autor referované knihy Tim Harford (¥*1973) je vyznam-
nou osobnosti na poli britskych médii. Nalezi k velmi
vazenym. Znaji ho britsti ¢tenari, posluchaci BBC i divaci
britské televize. Je ¢estnym ¢lenem Kralovské statistické
spolecnosti, nositelem fady prestiznich ocenéni. V roce
2019 mu byl za zasluhy o zvySovani povédomi o ekonomii
dokonce udélen Rad britského impéria. K jeho velmi
uspésnym kniham o ekonomii a statistice nalezeji The
Undercover Economist (DUvtipny zdkaznik — cesky vysel
jiz v roce 2008), Adapt, Why Success Always Starts with
Failure (Adaptujte se. Pro¢ Uspéchu vzdy predchazeji
nezdary, ¢esky jiz v roce 2013).

Obsah referované knihy tvofi deset kapitol. Jsou uve-
deny po uvodu Prolhana statistika (2 s.) v tomto poradi:
1. Nahlidnéte do své duse (20s.), 2. Zamyslete se nad svou
zkusenosti (14 s.), 3. Pozor na predcasnou enumeraci
(14 s.), 4. Poodstupte si a pokochejte se vyhledem (12 s.),
5. Zjistéte si souvislosti (12 s.), 6. Ptejte se, na koho se za-
pomnélo (22 s.), 7. Zadejte transparentnost, kdyZ pocita¢
odmita spolupracovat (24 s.), 8. Statistické podlozi neni
samoziejmost (20 s.), 9. Nezapominejte, Zze i dezinforma-
ce muzou byt krdsné (20 s.). Tato kapitola je jeding, v niz
je pét ilustraci, a za ni nasleduje 10. Udrzujte si otevre-
nou mysl (18 s.), Zlaté pravidlo: Zajimejte se (10 s.). Dalsi
¢asti monografie je podékovani (asi padesati lidem) a po-
zndmky. Textovou ¢ast knihy zakoncuje dvousloupcovy
rejstfik priméreného rozsahu.

Nevim, kdy vznikla prvni statistika. Ale vim, Ze prvni
statistiky byly pfijimany s urcitou mirou rozpakl. Ok¥id-
lend fraze, ze ,statisticky je mozné prokazat cokoliv”,
nebyla rozhodné tim nejlepsim doporucenim. Teprve
pozdéji si (velmi téZce) ziskavaly i uznani, prestiz a potre-
bu. Urcité je pouzivaly pojistovny. Ale k uznani, Ze nam
statistiky mohou pomoci pochopit svét, vedla dlouha ces-
ta. Staly se nastrojem, ktery nam dovoluje najit mnohdy
jedinou spravnou cestu. Kvalitni statistické udaje mohou

Tim Harford: Jak cist cisla. Deset pravidel
pro orientaci ve statistikach

Z anglického originalu How to Make the World Add Up. Ten Rules
for Thinking Differently About Numbers pielozil Jan Kalandra.
Praha: Dokofan s.r.o. / Argo, 2022, 246 stran.

Vydani prvni, format 165 x 240 mm, tuha vazana vazba,

ISBN: 978-80-7675-056-2 (Dokoran).
ISBN: 978-80-257-3831-3 (Argo).

pro nds znamenat totéz, co znamena pro hvézdare da-
lekohled nebo pro bakteriologa mikroskop. Vzdyt to
byly statistiky, které jednoznacné prokdzaly, Zze koureni
je vyznamny rizikovy faktor bronchogenniho karcinomu,
Ze obezita a nadvéha jsou rizikovymi faktory ischemické
choroby srdec¢ni a obliterujici choroby dolnich koncetin.
A soucasnost? Vsichni vyznavdme medicinu zaloZenou na
dukazech (evidence based medicine, EBM) a fidime se ji,
a (ne)uvédomujeme si, ze tyto dlkazy se opiraji o kvalitni
statistiky. To, co kdysi lékafi jen tusili, povysila statistika
na védecka fakta. Ale ani nyni to nemaji statistiky (a sta-
tistikové) prilis lehké. Ne, Ze by se nasi |ékafi domnivali,
Ze viechny statistiky 1Zou, ale kdyZ se v nich maji dobrat
pravdy, ¢asto netusi, jak je Cist. Statisticky cynismus (,, pre-
ce nevéfite tomu, co fikaji statistikové”?) ale neni jen
smutny, ale v 21. stoleti doslova tragicky. Vzpomerime na
nedavnou pandemii koronaviru-19. Rada lékaru se podi-
vovala, Ze v fidici celostatni skupiné byl statistik.

Tato kniha ma daleko $irsi dopad, nebyla napséna pro
kardiology, dokonce ani ne pro medicinu, i kdyz se jako
priklady Uspésnych statistik pouzivaji situace z mediciny
(koureni, koronavirus). Ale nékteré pozadavky na dobrou
statistiku a jeji interpretaci jsou nadoborové.

Komu knihu doporucit?

Tentokrat je to velmi jednoduché: vsem lékarlim, protoze
medicina zaloZzena na dUkazech se opira o statistické
udaje. A statistiky, podobné jako mediciny, jsou pouze
dvé: ta dobrd a ta Spatna. Tato kniha vam mUze pomoci
k spravné interpretaci statistickych dat.

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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