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WSTEP

Leczenie choroby wiencowej metoda przezskérnej angioplastyki wiencowej
(percutaneous coronary intervention — PCI) zapoczatkowat w 1977 roku A. Griintzig (1),
ktoéry opisal pierwsze zabiegi wykonane najpierw na psach, a kolejne na zwlokach,
a nastepnie wykonat pierwsze zabiegi angioplastyki u ludzi. W Polsce pierwsze zabiegi PCI
przeprowadzone zostaty przez prof. Witolda Ruzylte w Warszawie w 1981 roku. W Krakowie
pierwsze zabiegi PCl zostaly wykonane przez prof. Tadeusza Przewlockiego i prof. Piotra
Pienigzka w 1985 roku.

Od czasu pierwszych zabiegow PCI wzrosta zarowno ich liczba jak i zwigkszyt si¢
ich stopien trudnosci, gldwnie dzigki olbrzymiemu postepowi technologicznemu w zakresie
sprzetu uzywanego do PCI. W 1982 roku opisano pierwszy zabieg udroznienia przewlekle
zamknigtych tetnic wiencowych (chronic total occlusion — CTO) (2), natomiast 8 lat pdzniej
opisano pierwszy zabieg udroznienia CTO metodg wsteczng (retrograde) (3). Pomimo, ze od
pierwszych zabiegow CTO minglo juz prawie 35 lat, s one nadal jednymi z najtrudniejszych
procedur PCI. Wielu kardiologéw interwencyjnych nie podejmuje si¢ prob udrazniania CTO.
Niestety duza czgs$¢ kardiologéw dysponuje niewystarczajaca wiedza na temat samych
procedur CTO — poczawszy od kwalifikacji do zabiegu, poprzez sam zabieg, a takze korzysci
jakie pacjent moze osiagnac po skutecznym udroznieniu CTO. Powodow takiego stanu rzeczy
jest kilka: czgsto inne sa objawy pacjentow z okluzja tetnicy w poréwnaniu do pacjentéw
z krytycznym zwezeniem naczynia wiencowego; przekonanie, ze obecnos¢ CTO, zwlaszcza
przy obecnosci dobrze rozwinigtego krazenia obocznego wigze si¢ z niewielkim
niedokrwieniem migénia sercowego; techniczne trudnosci 1 stopien skomplikowania
zabiegobw, co przeklada si¢ na niski stopien skutecznosci uzyskiwany przez mniej
dos$wiadczonych operatoréw, a tym samym na zniechecenie do podejmowania kolejnych

préb; brak duzych randomizowanych badan, ktére pokazywatyby korzysci wynikajace
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z udroznienia CTO; brak systemu szkolenia w zakresie zabiegdw udroznienia CTO. Jak
waznym zagadnieniem jest udroznienie CTO $wiadcza slowa A. Griintziga z 1985 roku,
na dwa tygodnie przed jego $miercig w wypadku lotniczym: ,,wykonaliémy badanie w ktorym
stwierdziliSmy, ze z pacjentdow nie zakwalifikowanych do zabiegu udroznienia naczyn
wiencowych, 70% miato wielonaczyniowa chorobe, gdzie jedno z naczyn bylo naczyniem
z CTO. Tak wigc przewlekle catkowite zamknigcia sg problemem — jezeli go nie rozwigzemy,

nigdy nie bedziemy w stanie podja¢ si¢ rewaskularyzacji w chorobie wielonaczyniowej”.

DEFINICJA

Przewlekta niedrozno$¢ tetnicy wiencowej (CTO) definiowana jest wg konsensusu
EuroCTO Club z 2012 roku jako brak przeptywu [Thrombolysis in Myocardial Infarction
(TIMI) 0] w naczyniu zamknigtym dtuzej niz 3 miesigce (4). Jego najczgstsza przyczyng jest
zakrzep powstaty na skutek pekniecia blaszki miazdzycowej z jego nastgpowa reorganizacja
(5). Waznym i wartym wspomnienia zjawiskiem wystepujacym w CTO jest (6)
tzw. angiogeneza oraz neowaskularyzacja. Niedotlenienie tetnicy powoduje rozrost naczyn
odzywczych znajdujacych si¢ w przydance (vasa vasorum). Naczynia te tworzg mikrokanaty
dzigki czemu moze doj$¢ do rekanalizacji dystalnej czgsci tetnicy. Przewlekty proces zapalny
zachodzacy w obregbie zwezenia prowadzi do neowaskularyzacji w obrebie btony
wewngtrznej naczynia (7). Jeszcze innym mechanizmem jest formowanie si¢ mikronaczyn
w obrebie $wiatta zamknigtej tetnicy — tzw. rekanalizacja. Polega ona na zastepowaniu
zakrzepu przez tkanke wtoknista. Mikronaczynia formujg si¢ réwnolegle do $ciany naczynia
co moze mie¢ znaczeniec w wypadku udrozniania CTO - wprowadzenie cienkiego
hydrofilnego prowadnika poprzez mikronaczynia moze zwigkszy¢é szanse powodzenia

zabiegu PCI CTO (8,9).
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WSKAZANIA | PRZYGOTOWANIE DO ZABIEGU

Pacjenci z objawami dusznicy bolesnej po wykonanej koronarografii, w ktorej
stwierdzono obecno$¢ przewlektej okluzji tetnicy wiencowej powinni by¢ odpowiednio
przygotowani do zabiegu udroznienia CTO. Pierwsza czes$cig schematu postgpowania jest
diagnostyka nieinwazyjna, do ktorej zaliczamy: doktadny wywiad z pacjentem obejmujacy
wystepowanie oraz nasilenie objawow klinicznych, ocen¢ EKG spoczynkowego, badanie
echokardiograficzne z oceng kurczliwosci regionalnej lewej komory, elektrokardiograficzny
test wysitkowy, echokardiograficzng probe obcigzeniowa, ewentualnie scyntygrafi¢
perfuzyjna, rezonans magnetyczny i wielorzgdowa spiralng tomografie tetnic wiencowych
(MSCT). Elektrokardiograficzna proba wysitkowa pozwala oceni¢ stopien niedokrwienia pod
wptywem wysitku fizycznego, jednakze o wiele doktadniejsza jest echokardiograficzna proba
obcigzeniowa - pozwala ona réwniez na oszacowanie zywotnosci migénia sercowego (10).
Jeszcze doktadniejszym, ale tez drozszym, badaniem jest scyntygrafia perfuzyjna mig¢$nia
sercowego. Ztotym standardem jest rezonans magnetyczny serca (magnetic resonance — MR).
Stuzy on do oceny funkcji miokardium jak i znajduje zastosowanie w ocenie powrotu funkcji
skurczowej migénia sercowego po udroznieniu CTO. Warto zaznaczy¢, ze dzigki MR mozna
wykaza¢ wewnatrznaczyniowy przeptyw przez okluzje oraz uwidoczni¢ mikronaczynia,
niewidoczne w koronarografii. Powyzsze badania pozwalaja uzyska¢ odpowiedz na pytania
dotyczace wskazan do rewaskularyzacji CTO: czy udroznienie CTO pozwoli na usunigcie
objawow niedokrwienia, a tym samym na usuni¢cie objawoéw dlawicy piersiowej lub
duszno$ci ograniczajacej sprawno$¢ pacjenta; czy udroznienie CTO poprawi uposledzong
regionalng kurczliwo$¢ w obszarze zaopatrywanym przez zamknieta tetnicg; czy udroznienie
zamknigtego naczynia poprawi rokowanie pacjenta, tagcznie z uwzglednieniem ryzyka postepu
miazdzycy w innych naczyniach wiefcowych. Zalecenia te s3 tez ujete w Wytycznych

Europejskiego Towarzystwa Kardiologicznego (ESC) dotyczacych rewaskularyzacji migs$nia
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sercowego z 2014 roku (11) — udroznienie CTO zalecane jest u pacjentow u ktoérych mozna
oczekiwa¢ zmniejszenia niedokrwienia w zaopatrywanym obszarze mig¢snia sercowego i/lub
ztagodzenia dtawicy (klasa zalecen Ila, poziom ewidencji B). Ponadto wytyczne ESC zalecaja
wsteczng rekanalizacje (o ktorej bedzie mowa w czeséci poswieconej technice zabiegow) CTO
w chwili kiedy préba rekanalizacji klasyczng technika ,,od przodu” (antegrade) zawiodia
(klasa zalecen I1b, poziom ewidencji C).

Przed zabiegiem oprocz oceny wskazan do zabiegu, wazne tez jest przygotowanie
operatora. Powinien on przeanalizowa¢ uprzednio wykonang koronarografi¢ w celu doboru
odpowiedniego dostepu (unilateral, bilateral), miejsca wklucia, czy odpowiedniego sprzetu.
Zwegzone naczynie jak i kolaterale powinny by¢ ocenione klatka po klatce w kilku projekcjach
w celu zrozumienia doktadnej anatomii naczynia. W wypadku skomplikowanych zmian CTO
wskazane sa dodatkowe badania takie jak tomografia komputerowa w celu doktadnego
przeanalizowania anatomii naczyn. Przed zabiegiem wazna jest takze ocena wspotczynnika
przesaczania kiebuszkowego (glomerular filtration rate — GFR) w celu zdefiniowania
maksymalnej objetosci kontrastu, ktéra moze by¢ uzyta w czasie zabiegu. Aktualnie zalecane

jest nie przekraczanie objetosci wiekszej niz 4x GFR (6,12).

ZABIEG UDROZNIENIA CTO

W zabiegach udroznien CTO preferowany jest dostgp przez tetnice udowa, dostep
promieniowy daje zdecydowanie gorsze podparcie z uwagi na kat wejscia pnia ramiennego
glowowego oraz lewej tetnicy podobojczykowej do aorty. Zalecane jest uzywanie diugich
(45 cm) koszulek zbrojonych — poprawiaja one podparcie oraz ustawienie osiowe cewnika.
Ponadto w wigkszosci zabiegow udroznien CTO, a obowigzkowo przy zastosowaniu techniki

retrograde, nakluwa si¢ obie t¢tnice udowe.
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Kolejnym etapem jest odpowiednie dobranie prowadnika i uksztattowanie jego
koncéwki w zaleznosci od morfologii niedroznosci. Najczesciej rozpoczyna si¢ zabieg od
migkkich hydrofilnych prowadnikow — Fielder XT, lub Fielder XT-A lub XT-R. W razie
niepowodzenia stosuje si¢ prowadniki o wzrastajacej sztywnosci koncowki. W technice
retrograde do przej$cia przez naczynia krazenia obocznego stosuje si¢ dedykowane do tego
prowadniki. Wazne jest opanowanie odpowiedniej techniki postugiwania si¢ prowadnikami,
jak 1 zastosowanie balonu OTW lub mikrocewnika od poczatku zabiegu.

Nastepnie powinien zosta¢ dobrany odpowiedni cewnik prowadzacy. Wigksze cewniki
zapewniaja lepsze podparcie bierne (7 1 8 Fr), natomiast mniejsze lepsze podparcie czynne.
Najlepiej zbalansowanym pod katem podparcia biernego i czynnego wydaje si¢ cewnik 6 Fr.

Przed rozpoczgciem zabiegu powinno wykonaé si¢ tzw. road-mapping, czyli ponownie
uwidoczni¢ w doktadny sposdb przebieg naczyn w obrazie angiograficznym. Bardzo
przydatne jest w tym celu wykonanie podania kontralateralnego — czyli podanie kontrastu do
tetnicy prowadzacej wstecznie krazenie oboczne do niedroznej tetnicy. Consensus EuroCTO
Club (6) zaleca podanie bilateralne, czyli jednoczesne podanie kontrastu od przodu i od tylu —
pozwala to na oszczedzenie kontrastu 1 o wiele doktadniejsze uwidocznienie zamknigtego
naczynia niz w przypadku podawania kontrastu kolejno ,,od przodu” 1 ,,0d tytu”. Operatorzy
EuroCTO Club uzywali podania kontralateralnego srednio w 62% zabiegow ( zakres od 33 do
78%).

Ostatnim, ale tez jednym z najwazniejszych krokow przed rozpoczgciem angioplastyki
jest wybor metody udroznienia — antegrade (technika klasyczna - od przodu) lub retrograde
(od tylu). Wg. zalecen zabieg powinno si¢ zacza¢ od metody antegrade. W wypadku
niepowodzenia zabiegu mozliwa jest kolejna proba udroznienia, okoto 4-8 tygodni potrzeba

do wygojenia dyssekcji i okoto 48 godzin do zniwelowania szkodliwego wptywu kontrastu.

Praca doktorska — K. Bryniarski — Krakow 2016 8



Gdy wg. pierwszego operatora szansa wykonania zabiegu metodg antegrade jest znikoma,
zaleca si¢ wykonanie przy drugiej probie zabiegu metoda retrograde.

W celu wykonania udroznienia CTO powstalo wiele technik utatwiajacych
przeprowadzenie tej skomplikowanej procedury. Najprostsza z nich jest technika antegrade —
po wprowadzeniu prowadnika przez proksymalng cze$¢ naczynia (poprzez zwyczajne
forsowanie okluzji), za pomoca cewnika balonowego poszerza si¢ miejsce okluzji, a nastepnie
implantuje stent. Jezeli ta technika jest nieskuteczna, mozna zastosowac inne techniki:
zakotwiczenia (anchoring), prowadnikow rownolegtych (parallel wire), STAR, side-branch,
czy wspomniang wczesniej technike retrograde. Aktualnie stosuje si¢ nastgpujace metody W
technice retrograde: crossing wire, Kissing wire oraz CART (Controlled Antegrade and
Retrograde sub-intimal Tracking) i reverse CART. Bardzo uzyteczne szczegdlnie w technice
retrograde jest zastosowanie w czasie zabiegu wewnatrznaczyniowej ultrasonografii (IVUS).

Z powodu skomplikowania zabiegow wytyczne ESC zalecaja, zeby procedury CTO
byly wykonywane przez operatoréw osiggajacych skutecznos¢ powyzej 80% (13). Ponadto
zgodnie z zaleceniami EuroCTO Club, aby poprawnie wykonywa¢ procedury CTO, pierwszy

operator powinien wykonywac¢ powyzej 50 takich procedur rocznie (6).

POWIKLEANIA PROCEDUR CTO

Na osobny rozdzial zastuguje opis powiktan zabiegow CTO. Najciezsze powiklania,
jakie moga wystapi¢ po zabiegu CTO to zgon i zawal serca. Niedawno opublikowane
jednoosrodkowe polskie badanie pokazalo, Zze zaréwno u chorych, ktdrzy mieli wykonany
zabieg technikg retrograde jak i antegrade czesto$¢ zdarzen niepozadanych jest niska (14).
Najczestszymi powiktaniami s3: uszkodzenie $ciany tetnicy przez cewnik prowadzacy,
perforacja naczynia, krwiak §rodscienny, uszkodzenie krazenia obocznego w czasie zabiegow

technikg retrograde. Zabiegi udroznien CTO s3 zdecydowanie dluzsze w pordéwnaniu do
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standardowych zabiegow PCI, w zwiazku z tym wzrasta tez ryzyko zakrzepicy wiencowe;.
Z tego powodu ACT w czasie zabiegdw CTO powinno by¢ kontrolowane co 30 minut,
a operator powinien obserwowa¢ angiogram pod katem ubytkow zakontrastowania, ktére
moga odpowiada¢ zakrzepicy — w wypadku zabiegow udroznien CTO zalecana jest warto$¢
ACT powyzej 300 sekund (6,15).

Jak wspomniano wczesniej zabiegi udroznien CTO s3a procedurami dhugimi,
ztozonymi, operatorzy czgsto manewruja cewnikami w naczyniach o skomplikowanej
topografii. Wiaze si¢ to ze zwigkszonym uzyciem kontrastu a takze ze zwigkszong dawka
promieniowania rentgenowskiego. Najpowazniejszym powiklaniem zwigzanym z podaniem
zbyt duzej ilo$ci kontrastu jest nefropatia indukowana kontrastem nazywana inaczej ostrym
uszkodzeniem nerek indukowanym kontrastem — stad zalecana maksymalna objetosé
kontrastu w mililitrach nie przekraczajaca 4 x GFR.

Zabieg PCI CTO wiaze si¢ takze ze stosowaniem wigkszych dawek promieniowania
RTG w stosunku do standardowych zabiegow PCI. Zbyt duza dawka promieniowania moze
prowadzi¢ do takich powiklan jak rumien, atrofia, martwica skory czy utrata wlosow.
W czasie zabiegu mierzona jest dawka ekspozycyjna na powierzchni¢ skory, poniewaz skora
plecow pacjenta jest wrazliwa 1 najbardziej narazona na wystgpienie powiktan, ktore moga si¢
pojawi¢ kilka dni lub tygodni po napromienieniu. W wypadku przekroczenia dawki 3 Gy
wymagana jest obserwacja pacjenta przez miesigc po zabiegu. Operator powinien zachowaé
ostrozno$¢ przy przekroczeniu dawki 5 Gy (6), a przerwac zabieg przy dawce powyzej 10 Gy.
Aby unikngé¢ powiktan nalezy ograniczy¢é wykonywanie zabiegu tylko w jednej projekgcji,
nalezy stara¢ si¢ uzywac takich projekcji w ktorych dawka promieniowania jest najmniejsza.
Odpowiednie techniki, takie jak optymalna odlegto$¢ lampy od pacjenta, stosowanie
zmniejszonej do 7,5 lub mniej liczby klatek na sekunde w czasie fluoroskopii, jak i unikanie

nagrywania scen pozwala zmniejszy¢ dawke promieniowania.
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PODSUMOWANIE

Przewlekle okluzje tetnic wiencowych stwierdza si¢ w ok. 30% angiograméw chorych
z chorobg niedokrwienng serca, natomiast udroznienia przewlektych okluzji tetnic
wiencowych stanowig mniej niz 10% zabiegdéw PCI (4,16). Z pewnoscia przyczyna tego stanu
rzeczy moze by¢ stopien trudnos$ci tych zabiegow, ale wydaje si¢ rowniez, ze zagadnienie
udroznien CTO wymaga dodatkowej, specjalnej, dotyczacej tego problemu wiedzy, zarowno
kardiologow ogolnych jak i interwencyjnych. Nie ma w pismiennictwie prac oceniajacych to

zagadnienie, stad postawitem cele przedstawione ponize;.
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CELE PRACY

Celem pracy byta:

1.

Ocena wiedzy na temat przewleklych okluzji tetnic wiencowych wsrdéd polskich
lekarzy.

Ocena wiedzy na temat wskazan i kwalifikacji do zabiegéw udroznien przewlektych
okluzji tetnic wiencowych wsrod polskich kardiologéw interwencyjnych.

Ocena wiedzy na temat technicznych aspektow wykonywania udroznien przewlektych

okluzji tetnic wiencowych wsrdd polskich kardiologdw interwencyjnych.
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MATERIAL I METODYKA

W trakcie realizowanego badania analizie zostaly poddane dane z ankiet
przeprowadzanych posrdd lekarzy internistow, kardiologow og6lnych, a takze kardiologow
interwencyjnych. Ankiety zostaly przygotowane specjalnie na potrzeby badania, oprocz pytan
dotyczacych samych zabiegéw CTO zawieraly tez pytania dotyczace ilosci wykonywanych
procedur hemodynamicznych, stopnia naukowego, stazu pracy, miejsca pracy. Peina tres¢
ankiet dostgpna jest w rozdziale ,,Ankiety”. Ankiety przygotowane dla kardiologéw oraz
internistow byly przeprowadzone w czasie Migdzynarodowego Kongresu Polskiego
Towarzystwa Kardiologicznego (PTK), natomiast ankiety dotyczace kardiologow
interwencyjnych byly rozdane w czasie kongresu dotyczacego kardiologii interwencyjnej
New Frontiers of Interventional Cardiology (NFIC).

Ankiety byly rozdawane przez 3 lekarzy, ktorzy uczestniczyli w przygotowywaniu
materiatu. Lekarze interni$ci, kardiolodzy og6lni oraz kardiolodzy interwencyjni byli proszeni
o odpowiedzi na pytania bezposrednio przy osobach rozdajacych ankiety w celu sprawdzenia
poprawnosci uzupelnienia ankiet oraz odpowiedzi na ewentualne pytania ze strony
ankietowanych. Ponadto ankiety byly rozprowadzone na salach wykladowych z mozliwoscia
oddania w wyznaczonych punktach konferencji. W ankietach wzigto udziat tacznie 228 osob

— 115 lekarzy w czasie konferencji PTK oraz 113 w czasie konferencji NFIC.

Zmienne pordwnywano uzywajac nieparametrycznego testu chi (XZ), Yates’ cz, testu
Pearson’a lub doktadnego testu Fishera (w zaleznosci od liczebnosci grup). Dane
przedstawiano w postaci wartosci liczbowych oraz odsetka w grupach w procentach (n, %).
W celu obliczenia mocy zaleznos$ci pomigdzy zmiennymi uzyto korelacji Spearmana.

Istotno$¢ statystyczna zdefiniowano, jako warto$§¢ p<0.05. Obliczenia statystyczne
wykonano uzywajac pakietu statystycznego STATISTICA 10 (Statsoft Inc., Tulsa, OK.,

USA) oraz programu MS Excel (Microsoft, USA).
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OMOWIENIE PRAC

W cyklu prac pt: ,,Ocena wiedzy na temat zabiegdw udrazniania przewlektych okluzji
tetnic wiencowych wsrod polskich lekarzy, kardiologéw oraz kardiologéw interwencyjnych”
W osobnych pracach oceniliSmy podstawowa wiedzg lekarzy kardiologéw na temat
przewlektych okluzji tetnic wiencowych (CTO), a w dwdch nastepnych pracach wiedze na
temat kwalifikacji oraz techniki wykonywania zabiegéw CTO. Celem naszej pracy byla takze
popularyzacja wskazan, kwalifikacji do zabiegu oraz okreslenie kierunku i zakres ksztatcenia
zaréwno kardiologdéw ogolnych oraz interwencyjnych.

W pracy pt: ,,Knowledge about chronic total coronary artery occlusions among Polish
physicians” przeprowadzonej pos$rod lekarzy wzieto udziat tacznie 115 0séb. Sposrdd nich 45
0s6b (39.1%) miato specjalizacje z kardiologii oraz zajmowalo si¢ kardiologia zachowawcza.
Specjalizacje z chorob wewnetrznych mialo 37 osob (32.2%), natomiast 14 oso6b bylo
kardiologami interwencyjnymi (12.2%), a 19 osoéb (16.5%) bylo lekarzami innych
specjalizacji lub studentami medycyny. Wigkszo$¢ z respondentdw pracowala na oddziatach
kardiologii (44 osoby — 38.8%), najmniej osob zadeklarowato, ze pracownia hemodynamiki
jest ich glownym miejscem pracy (4.3% - 5 osob). Mniej niz potowa (36.5%) 0sob znata
czestos¢ wystepowania CTO, ktére wynosi okoto 30%. Druga najczes$ciej wybierang
odpowiedzig bylo 40%. Najbardziej niepokojacym wynikiem bylo wskazanie preferowanego
sposobu leczenia CTO z dobrze rozwinigtym krazeniem obocznym — 62.6% respondentéw
wskazato leczenie zachowawcze, a tylko 35.7% leczenie metoda przezskornej angioplastyki
wiencowej (PCI). Analizujac podgrupy w zaleznosci od miejsca pracy, jedynie osoby
pracujace w pracowni hemodynamiki wskazaty PCIl jako preferowany sposob rekanalizacji
CTO. Osoby pracujace na szpitalnych oddziatach nie-kardiologicznych najcze¢sciej wybieraty
terapi¢ zachowawczg. W badaniach naukowych potwierdzono, ze skuteczna rekanalizacja

CTO prowadzi do polepszenia wydolnosci fizycznej, zmniejszenia symptomow dlawicy
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piersiowej, a takze zmniejszenia $miertelno$ci. Wigkszo$¢ ankietowanych zgodzita si¢ ze
stwierdzeniem, ze nalezy oceni¢ zywotno$¢ migsénia sercowego przed wykonaniem PCI CTO,
jednakze odsetek ten byt zdecydowanie wigkszy przy wyborze terapii zachowawczej (87.5%
vs 58.54%).

W pracy pt: ,,What do Polish interventional cardiologists know about indications and
qualification for recanalization of chronic total coronary artery occlusions?” poswigconej
doswiadczeniu, a takze wiedzy na temat wskazan i kwalifikacji do zabiegéw udroznien CTO
bralo udziat tacznie 113 kardiologéw interwencyjnych, z ktorych wickszo$¢ posiadata
specjalizacje z kardiologii (58% - 65 0s6b), lub byta w trakcie specjalizacji (33% - 37 0sob).
Sredni staz pracy wynosit 13 lat (od 1 do 32 lat, z mediana 12 lat). Tytut doktora nauk
medycznych % miato 37 lekarzy (33), a 9 (8%) tytut profesora. Srednia zadeklarowana liczba
wykonanych koronarografii w roku poprzedzajacym wypeknienie ankiety wyniosta 340,
natomiast $rednia liczba PCI 177. Wykonywanie wiecej niz 30 zabiegéw udroznien CTO
rocznie zadeklarowato 29% respondentdéw, aczkolwiek wiecej niz 50 zabiegdéw rocznie
wykonywato juz tylko 5% osob. Zadeklarowana skuteczno$¢ zabiegdw udroznienia CTO
wzrastala Wraz ze stazem pracy oraz iloscia wykonywanych procedur PCI. Srednia
zadeklarowana skuteczno$¢ wynosita 63.5%, jest to wynik nieznacznie wyzszy od innych
badan, jednakze nalezy pamig¢tac, iz w naszej ankiecie opieraliSmy si¢ na danych uzyskanych
od operatoréw. Osoby, ktore wykonuja wiecej niz 30 zabiegéw udroznienia CTO rocznie
zadeklarowaty swoja skuteczno$¢ na poziomie 70%. Operatorzy wykonujacy wigcej niz 50
zabiegébw rocznie, stwierdzili, ze $rednio 68% z nich konczy si¢ sukcesem. Zabiegi
udroznienia CTO byly czes$ciej wykonywane przez osoby ze specjalizacja z kardiologii,
natomiast nie dostrzeglisSmy ro6zni¢ w ilosci wykonywanych zabiegdw pomiedzy osrodkami
akademickimi oraz nie-akademickimi. Wigkszo$¢ ankietowanych zgadza si¢ ze

stwierdzeniem, ze w programie udroznien CTO powinni uczestniczy¢ operatorzy wykonujacy
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wigcej niz 30-50 zabiegow CTO rocznie. Zgodnie z zaleceniami EuroCTO Club w celu
zachowania skuteczno$ci na poziomie 80% operator powinien wykonywaé wigcej niz 50
zabiegbw PCI CTO rocznie. Az 33% badanych nie widzialo potrzeby oceny zywotnosci
migénia sercowego, co jest wynikiem nieznacznie lepszym w pordwnania do ankiety
przeprowadzonej posrod wszystkich kardiologdéw, jednakze nadal odsetek ten jest zbyt duzy.
Nalezy pamigta¢, iz ocena zywotnosci migsnia sercowego jest podstawag kwalifikacji do
zabiegu udroznienia CTO. Osoby pracujace w osrodku akademickim do oceny zywotnosci
migénia sercowego najchetniej wybieralty tomografie emisyjng pojedynczych fotonow
(SPECT) — 52% osob. W drugiej kolejnosci bylta to echokardiograficzna proba dobutaminowa
(26%). Proba dobutaminowa byla najchgtniej wybierana przez lekarzy pracujacych poza
osrodkami akademickimi (65%). Lekarze Ci w drugiej kolejnosci siggali po rezonans
magnetyczny (MR) (23%) Ponadto osoby, ktore wykonuja wiecej niz 50 zabiegébw CTO
rocznie byly bardziej sktonne wybra¢ MR lub SPECT niz probg dobutaminows. Wigkszo$¢
lekarzy (78%) byto zdania, ze procedura udroznienia CTO nie powinna by¢ wykonywana
bezposrednio po koronarografii diagnostycznej — jest to tez zgodne z zaleceniami EuroCto
Club. Co ciekawe operatorzy z wiekszym do$§wiadczeniem byli bardziej sktonni wykonaé
zabieg PCI w CTO zaraz po koronarografii. Tylko 51.5% uwazato, ze w wielonaczyniowej
choroby wiencowej rekanalizacja CTO powinna by¢ wykonywana jako pierwsza. Zdanie to
przewazato (69%) wsréd osdéb majacych czas pracy dluzszy niz 15 lat. Osoby z
doswiadczeniem krotszym niz 7 lat w 73% byty za rewaskularyzacja w pierwszej kolejnosci
naczynia innego niz okluzji. Pytanie, ktére naczynie powinno by¢ poddane rewaskularyzacji
jako pierwsze jest bardzo ztozone — zalezy do wielu czynnikéw takich jak zywotno$¢ migsnia
sercowego czy przeptyw krwi w kolateralach. Zgodnie z konsensusem EuroCTO Club
badanie wielorzedowej tomografii komputerowej nie jest potrzebne przy rutynowych

zabiegach CTO, taka tez byta odpowiedz 91% respondentow.

Praca doktorska — K. Bryniarski — Krakow 2016 19



W ostatniej pracy pt: ,,Knowledge of chronic total occlusions among Polish
interventional cardiologists” ocenialiSmy wiedz¢ kardiologéw interwencyjnych na temat
techniki wykonywania PCI CTO. Spos$rod ankietowanych 86.5% o0s6b zgodzila si¢ ze
stwierdzeniem, ze ACT powinno by¢ oznaczane rutynowo w czasie zabiegow PCI CTO.
Poziom ACT zalecany przez EuroCTO Club wynosi 300 sekund i taka odpowiedz wskazato
15% respondentow. Najczgsciej poprawnej odpowiedzi (60%) udzielali kardiolodzy
wykonujacy wigcej niz 50 procedur CTO rocznie. Potrzebe uzycia balonéw other the wire
(OTW) juz od poczatku zabiegu wskazato 39% osob. Preferowanymi prowadnikami
pierwszego wyboru byly Fielder XT (41% respondentéw), Pilot (26%) oraz Whisper MS
(14%). Jako prowadniki drugiego wyboru operatorzy wskazali Miracle (38%), Pilot (21%),
Fielder XT (13%). Fielder XT byl czesciej wybierany przez lekarzy wykonujacych wigcej
procedur lub z wigkszym stazem pracy. Operatorzy na poczatek zabiegu wybierali prowadnik
miekki, a dopiero po przejsciu okluzji twardy. Wybor prowadnika i balonu OTW jest bardzo
wazny — balony OTW oraz migkkie prowadniki zwigkszaja szans¢ przejscia przez okluzje
trwajacg wigcej niz 3 miesigce. Prawie polowa ankietowanych (47%) zgodzita si¢, ze podanie
kontralateralne jest potrzebne w wiecej niz 70% procedur. Przy ocenie powodzenia
udrazniania CTO metodg retrograde, 48% osob stwierdzito, ze ma podobng skutecznos¢ jak
technika antergrade, ale wigcej powiktan, a 19% oséb stwierdzito, iz technika antegrade ma
gorszg skuteczno$¢ w poroOwnaniu z zabiegami retrograde. Na bardziej skomplikowane
techniczne pytania dotyczace techniki retrograde odpowiedzialo tylko 58% respondentow.
25% o0sob uzywajacych techniki retrograde po 5-10 min niepowodzenia techniki antegrade
zmienia j3 na retrograde. Pozostata cze$¢ operatorOw zmienia technike antegrade na
retrograde po wykorzystaniu wszystkich innych mozliwo$ci. Przy drugim podejsciu technika
retrograde uzywana jest przez 26% operatorow. EuroCTO Club zaleca wykorzystanie techniki

retrograde albo przy drugim podej$ciu lub jako strategia pierwszego wyboru przy bardzo
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skomplikowanych zmianach. Jednoczes$nie zwraca uwage, ze technika retrograde powinna
by¢ zarezerwowana dla najbardziej doswiadczonych operatorow. Odpowiadajac na pytanie
o wykorzystywanie ultrasonografii wewnatrznaczyniowej (IVUS), lekarze stwierdzili,
ze wykorzystywaliby ja W 55% zabiegéw gdyby tylko byta dostepna bez ograniczen. IVUS
w zabiegach CTO jest przydatny do lokalizacji miejsca okluzji, kiedy jest ono niewidoczne
w angiografii, do ustalenia pozycji prowadnika w naczyniu zar6wno w technice ante- jak
I retrograde, do pomiaru wielkos$ci naczynia w celu dobrania odpowiedniego rozmiaru balonu
oraz stentu. Wigksza dlugo$¢ stazu pracy wigzata si¢ z wigksza iloScia poprawnych
odpowiedzi z wyjatkiem pytania o maksymalng dopuszczalng dawke kontrastu przy zabiegu.
Tutaj najwigkszg ilo§¢ poprawnych odpowiedzi udzielity osoby pracujace krocej niz 7 lat
(81%). Zgodnie z zaleceniami ilo$¢ kontrastu nie powinna przekracza¢ 4-6 x wskaznika
filtracji przesaczania kiebuszkowego (GFR). Nalezy pamigtac iz ilos¢ zuzytego kontrastu jest
istotnym problemem w czasie procedur udroznien CTO — z racji ich czasu trwania, a takze
skomplikowania. W wypadku planowania drugiego etapu zabiegu 73% operatorow preferuje
czas oczekiwania dluzszy niz 4 tygodnie co takze jest zgodne z zaleceniami EuroCTO Club —
zaleca on przerwe pomig¢dzy zabiegami dtuzszg od 3-4 tygodni. Najwyzszg dawke radiacji
ustalong na poziomie 5 Grey (Gy) wskazalo 72% ankietowanych, nikt nie wskazat dawki
maksymalne; wynoszacej do 15 Gy. Dawka 5 Gy jako maksymalna byla wskazywana
najczesciej przez respondentdow niezaleznie od stazu pracy. Wedlug zalecen operator
powinien przerwac¢ zabieg przy dawce maksymalnej wynoszacej 10 Gy, natomiast zachowac
ostroznos$¢ przy dawce wyzszej niz 5 Gy. Jednym ze sposobOéw zmniejszenia radiacji jest
zmniejszenie ilosci klatek w czasie fluoroskopii. Wiekszo$¢ operatorow uzywa 12 klatek na
sekundg, a tylko co trzeci z tych, ktérzy zwracajg uwage na liczbg klatek uzywa 7,5 klatek na

sekundg.
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PODSUMOWANIE WYNIKOW

Podsumowujgc nasze wyniki, mozna stwierdzi¢, ze poziom wiedzy na temat
kwalifikacji oraz wskazan do zabiegéw udroznien CTO ws$rdéd polskich kardiologow
zachowawczych oraz internistow jest niewystarczajacy. Polscy kardiolodzy interwencyjni
maja zdecydowanie obszerniejsza wiedz¢ na temat wskazan i kwalifikacji do zabiegéw
udroznien CTO, ktoéra pozostaje W zgodzie z wytycznymi EuroCTO Club, jednak nadal nie
jest ona catkowicie wystarczajaca. Wiedza na temat technicznych aspektéw zabiegow CTO
jest zdecydowanie niewystarczajaca, w szczego6lnosci wsrod samodzielnych operatorow.

Wyniki naszych badan wskazuja na potrzebe odpowiedniego ksztalcenia polskich
lekarzy, zaré6wno internistow, jak i kardiologow 1 kardiologéow interwencyjnych w celu
odpowiedniego postepowania z pacjentami ze stwierdzong przewleklta niedroznoscia tetnicy

wiencowej.
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WNIOSKI

Poziom wiedzy na temat zabiegdw udroznien przewlektych okluzji tetnic wiencowych
wsérod lekarzy kardiologow niezwigzanych z hemodynamika jest zbyt niski co moze
przektada¢ si¢ na niewtasciwe decyzje terapeutyczne — wybieranie terapii zachowawczej i nie
oferowanie  pacjentowi mozliwosci leczenia inwazyjnego. Posréod kardiologow
interwencyjnych poziom wiedzy na temat wskazan i kwalifikacji do zabiegéw jest dobry,
natomiast nadal nie jest wystarczajgcy. Aspekty techniki udroznien CTO nie sg znane
wszystkim kardiologom interwencyjnym. Lekarze nie wykonujagcy na co dzien takich
zabiegéw nie muszg zna¢ dokladnego sposobu ich przeprowadzania, natomiast podstawowa
znajomos$¢ procedury PCI CTO jest konieczna wsrod osob, ktore takie zabiegi wykonuja.
Uzyskane wyniki badan ankietowych wskazuja na konieczno$¢ prowadzenia statej dalszej

edukacji dotyczacej leczenia chorych z przewlektymi niedrozno$ciami tetnic wiencowych.
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Abstract

Background: Chronic total occlusions (CTO) are diagnosed in about 30% of angiograms in patients with coronary artery disease.
In recent years the efficacy of percutaneous revascularisation of CTO has been on rise but simultaneously has constituted increasingly
smaller percentage of all coronary interventions. One of the causes discouraging from such technically demanding procedures may
be the lack of knowledge of CTO.

Aim: An attempt to assess the state of knowledge of coronary CTO among Polish physicians.

Methods: In the study participated physicians with an interest in the subject of CTO. Study was performed with a questionnaire
including questions regarding basic knowledge of coronary CTO.

Results: In the study participated 115 physicians , most of them were non-invasive cardiologists. Only 36.5% of responders could
provide incidence of CTO correctly. 62.5% of responders chose medical therapy as a preferable method of treatment. A majority of
participants (77.4%) appreciated the need to demonstrate ischaemia and myocardial viability in the region supplied by the occluded
artery before revascularisation of a CTO.

Conclusions: The level of knowledge about coronary CTO among Polish physicians is not sufficient. Further education in this
subject is necessary not only among interventional cardiologist but also among other doctors providing care for patients with coronary
artery disease.

Key words: chronic total occlusions, percutaneous interventions, physician’s knowledge

Streszczenie

Wstep: Przewlekte okluzje tetnic (CTO) stwierdza sie w ok. 30% angiogramow pacjentow z choroba niedokrwienng serca. W ostat-
nich latach skutecznos¢ zabiegow przezskornej rewaskularyzacji CTO wzrasta, ale jednocze$nie udroznienia CTO stanowig coraz
nizszy odsetek wszystkich interwencji wieficowych. Jednym z czynnikow zniechecajacych do podejmowania tych wymagajgcych tech-
nicznie zabiegdbw moze by¢ brak wiedzy na temat CTO.

Cel: Préba okreslenia stanu wiedzy na temat przewlektych okluzji tetnic wiedcowych wsréd polskich lekarzy.

Metody: W badaniu wzieli udziat lekarze zainteresowani zagadnieniami przewlektych okluzji tetnic wieficowych. Zostato ono
przeprowadzone przy uzyciu ankiety zawierajgcej pytania dotyczace podstawowych informacji na temat przewlektych okluzji tetnic
wieficowych.

Wyniki: W badaniu wzieto udziat 115 0s6b, w wiekszosci kardiolodzy nieinwazyjni. Jedynie 36,5% uczestnikow badania potrafito
prawidtowo okresli¢ czestos¢ wystepowania CTO. W 62,5% respondenci jako preferowana forme terapii wskazali leczenie zachowaw-
cze. Wigkszos¢ uczestnikow badania (77,4%) dostrzega koniecznos¢ wykazania niedokrwienia i Zzywotnosci migsnia sercowego zaopa-
trywanego przez zamkniete naczynie przed rewaskularyzacjg przewlektej niedroznosci tetnicy wiericowej.

Whioski: Poziom wiedzy na temat CTO wsrdd polskich lekarzy jest niewystarczajacy. Konieczne sg dalsze dziatania edukacyjne
w tym zakresie skierowane nie tylko do kardiologéw interwencyjnych, ale tez pozostatych lekarzy zajmujacych sie pacjentami z chorobg
wieficowa.

Stowa kluczowe: przewlekte okluzje tetnic, przezskérne interwencje wieficowe, wiedza lekarzy
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Introduction

Chronic total occlusions (CTO) of the coronary arteries
currently characterised by complete discontinuation of the
coronary lumen in angiography for more than 3 months
are diagnosed in about 30% of the angiograms in patients
with coronary artery disease. CTO revascularisations
constitute 5-15% of the procedures carried out in cathlabs
and even 10-20% of all percutaneous coronary
interventions (PCl) in specialised centres [1]. Diagnosis of
chronically occluded artery had been a contraindication
for percutaneous coronary intervention for many years.
For the first time a revascularisation of CTO was described
in 1982 [2, 3]. Quarter of century later despite a huge
technical progress revascularisation of chronic total
occlusions of coronary arteries remains one of the last
barrier to overcome in interventional cardiology.

In recent years the use of modern devices and new
techniques has improved the efficacy of revascularization
procedures of CTO which has reached up to 90% in the
specialised centres [4]. On the other hand in the European
countries and in USA revascularisations of CTO constitute
increasingly smaller percentage of all PCI procedures [1, 5].
The main reason for this tendency is the lack of adequate
experience among operators. The revascularisation
procedures are highly demanding technically and the
efforts of some operators to develop more aggressive
programs of CTO revascularisation can remain unspotted
among the majority of operators with less enthusiastic
approach towards performing these difficult and time
consuming procedures [5, 6]. Among furthers obstacles
discouraging from carrying out these procedures the fear
of complications, excessive use of contrast agent, excessive
radiation dose during the procedure, high device usage
and subsequent economic problems as well as a lack of
knowledge about CTO can all be mentioned.

Material and methods

The aim of the study was an attempt to assess the
knowledge of chronic coronary artery occlusions among
Polish physicians.

In the study participated cardiologists and other
specialist with an interest in chronic total occlusions of
coronary arteries. The study was carried out with a
questionnaire containing 5 questions. All questions were
multiple choice questions with 2-7 options among which
only one could be chosen. Two first questions characterised
the participants, further three referred to the basic
knowledge of chronic coronary artery occlusions: the
incidence of CTO, preferable method of treatment and the
need to assess ischaemia and viability prior to
revascularisation.

The study was carried out during the XIII International
Congress of Polish Cardiac Society which took place in
Poznan from 24 to 26 September 2009. The first Polish
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monography of chronic occlusions had its premiere there.
To receive the book a short questionnaire about chronic
coronary artery occlusions had to be completed.

The comparison of numbers and percentages of cases
with regards to the whole analysed group is presented. To
assess the differences in the nominal variables non-
parametric chi-square (y2) Pearson’s test, Yates’ chi square
test (x2) or Fisher’s exact test were applied (depending on
the number of subjects in subgroups). In order to assess
the strength of the relations between variables Spearman’s
correlation test was used. Results with p value of < 0.05
were consider significant. Statistical analysis was carried
out with a use of STATISTICA 8 PL software (StatSoft Inc.).

Results

In the study participated 115 responders by completing
the questionnaire. The majority of them were non-invasive
cardiologists (39.1%) and internal medicine specialists
(32.2%), subsequently interventional cardiologist (12.2%),
other specialist doctors and medical students (16.5% in total).

Responders worked in cardiac wards (38.8%),
cardiology departments (15.7%), medical wards (14.8%),
outpatient departments and cardiology clinics (13.9% in
total). Only 4.3% of responders indicated cathlab as a main
workplace. Only 36.5% of participants provided a correct
incidence of CTO. Most of the responders provided medical
therapy as a preferable method of treatment. Detailed
answers with regards to the incidence of CTO and the
preferable therapy are showed in figures 1 and 2.

The majority of participants (77.4%) claimed that it is
necessary to assess ischaemia and myocardial viability in
the region supplied by the occluded artery prior to
revascularisation of the CTO. The detailed distribution of
the answers depending on the doctors’ speciality is
showed in figure 3.

36.50

frequency of the answers [%]

about5%  about10%  about30% about40% no answer

incidence of CTO

Fig. 1. Incidence of CTO in the view of study respon-
ders

Ryc. 1. Czestos¢ wystepowania CTO w opinii uczest-
nikéw badania
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frequency of the answers [%]
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50 -

40 35.7
30
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17

medical treatment PCI CABG
preferred treatment option

Fig. 2. Preferred treatment option in isolated CTO
with well established collateral circulation

Ryc. 2. Preferowana forma leczenia CTO z dobrze
rozwinietym krgzeniem obocznym jako jedynej
zmiany miazdzycowej tetnic wiencowych

interventional cardiologists

0.0%
7.1%

internal medicine specialists

35.1% [

A correlation was noted between the workplace and
the preferable method of CTO treating (r = 0.2037,
p = 0.029).

Percutaneous coronary angioplasty was preferred only
by the doctors indicating cathlab as a main workplace. In
all other groups medical therapy was more commonly
chosen as a preferable treatment method (fig. 4).

There was no relation between the workplace or
speciality and the knowledge whether the assessment of
ischaemia and viability was necessary before CTO
revascularisation. However, there was a correlation
between the CTO treatment methods preferences
(medical, CTO or CABG) and the view on the need to asses
ischaemia and viability prior to revascularisation
(r=0.2716, p = 0.003). The most commonly the need to
assess ischaemia and viability was chosen by doctors
preferring PCl as a method of treatment (fig. 5).

non-invasive cardiologists

| about 5% W about 30% Eno answer

Eabout10% 1

about 50%

Fig. 3. Incidence of CTO in the view of study responders depending on their specialty
Ryc. 3. Czestos¢ wystepowania CTO w opinii uczestnikow badania w zaleznosci od specjalnosci lekarzy
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%
90

82.4
80 175.0 N
704
60

50

404
3011 25.0—
20+

10

0

outpatients
medical ward
cardiac ward
cardiology
department
cathlab
other

E medical therapy

Fig. 4. Preferred CTO treatment option with regards
to the workplace

Ryc. 4. Preferowany sposéb leczenia CTO w zalez-
nosci od miejsca pracy

Discussion

The study presented is the first attempt to assess the
knowledge of chronic total occlusions of the coronary
arteries among Polish physicians with an interest in
cardiology. Obviously, due to the sampling methods the
results are not representative. Taking into consideration
that the study was carried out during the promotion of the
monography of CTO taking place during the Congress of
Polish Cardiac Society it can be presumed that study group
included responders with an interest in chronic total
occlusions. Our report demonstrates the state of knowledge
on CTO among doctors who do not perform PCl procedures:
non-invasive cardiologists and internal medicine specialists
working in hospital wards. Their view on CTO is based on
the observations of the management of chronic occlusions
in the cooperating centres of interventional cardiology.

An occlusion of one or more coronary arteries is
present in about 30% of angiograms in patients with
coronary artery disease. The correct incidence of CTO was
chosen by one third of responders. The higher and the
lower than real incidence of CTO was indicated with
comparable frequencies. It should be noticed that among
doctors who claimed cathlab as a main workplace only
50% of participants correctly estimated the scale of
disease.

The majority of responders chose medical therapy as
a preferable method of the treatment of CTO. On the basis
of available evidence it is known that even in case of well
developed collateral circulation patients significantly
benefit from revascularisation of CTO especially if the
complete revascularisation is possible.

Postepy w Kardiologii Interwencyjnej 2010; 6, 2 (20)

% 1
100 00.00

90 87.50

58.54

4146

20 12,50

medical therapy PCl CABG

E no need for additional test if CTO morphology is favourable
m proof of ischaemia and viability is essential

Fig. 5. Knowledge about the need to assess
ischaemia and viability prior to revascularisation
with regards to the preferred CTO treatment option
Ryc. 5. Wiedza na temat koniecznosci okreslenia
niedokrwienia i zywotnosci przed rewaskularyzacjq
w zaleznosci od preferowanego sposobu leczenia CTO

It is established that CTO with well developed collateral
circulation corresponds with a 90% stenosis of coronary
artery. In the majority of patients even very well developed
collateral circulation does not provide sufficient functional
blood supply of left ventricle but only a minimal supply
with nutritional substrates for hibernating myocardium.
During dobutamine stress test in less than 10% of those
patients an appropriate functional blood reserve is
observed. Well established collateral circulation does not
prevent ischaemia and its presence cannot justify
refraining form CTO revascularisation procedures [7, 8].

In patients with stable angina in whom chronic total
occlusion is diagnosed the one year mortality is almost two-
fold higher than in patients without CTO (5.5 and 3.1%
respectively) [9]. In the group of patients with myocardial
infarction the presence of chronic occlusion of other than
culprit coronary artery is the strongest factor influencing
the risk of death from cardiovascular causes (three-fold
increase) [10]. A successful recanalisation of chronic total
occlusion reduces ischaemia, resolves angina, improves left
ventricular function, reduces the incidence of ventricular
arrhythmia and, the most importantly, influences patients
prognosis. 10-years survival after successful angioplasty of
CTO is significantly longer than in patients with failed CTO
revascularisation procedure (74 vs. 65%, p < 0.001) [11]. A
successful angioplasty of CTO does not only reduce the
number of cardiosurgical procedures but also leads to
significant reduction of the risk of death in long term follow
up [12]. The beneficial effects of PCI procedure obviously
refers only to patients in whom restenosis did not occur.
Therefore introduction of drug eluting stents (DES) turned
out to be extremely important for the improvement in the
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prognosis of patients undergoing revascularisation
procedures for CTO [13].

Clearly, the benefits mentioned above refer only to
patients with viable myocardium within the region supplied
by the occluded artery and therefore it is necessary to
prove ischaemia or viability of myocardium prior to referral
for revascularisation. The absence of the pathologic
Q wave in a resting electrocardiogram indicates with a high
probability preserved viability of myocardium and is the
best prognostic factor of the restoration of left ventricle
function after PCl procedure. Among more advance
methods electrocardiographic and imaging stress tests are
of the highest importance in an everyday practice.
Contractility improvement seen in dobutamine
echocardiography indicates the viability of certain
myocardial segments and a biphasic response predicts
restoration of left ventricular function. The viability of
myocardium can be also assessed by means of magnetic
resonance and positron emission tomography (PET) but
the main limitation is still insufficient availability of those
imaging techniques [14, 15].

Conclusions

The results presented indicate that the level of
knowledge regarding chronic occlusions among Polish
physicians is not sufficient. There is a need for further
education in the subject aimed not only at the
interventional cardiologists but also at the other doctors
treating patients with coronary artery disease.
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Abstract

Background: Chronic total occlusions (CTO) are diagnosed in about 20% of patients with significant coronary artery disease.
A disproportion between the high prevalence of CTOs and low rate of invasive treatment still exists. Technical difficulties, clinical
uncertainties whether patients benefit from recanalisation, and a lack of knowledge of CTO may be responsible for this fact.
Aim: To assess the knowledge of coronary arteries CTO among Polish interventional cardiologists.

Methods: A self-designed questionnaire was used during two major Polish invasive cardiology workshops held in 2014.
Results: The study included 113 physicians, mostly cardiologists certified as independent operators. Average self-declared
efficacy of CTO recanalisation was 63.5%. Most of the respondents agreed that the operator involved in the CTO recanali-
sation program should perform at least 30-50 procedures per year. Only 67% stated that before CTO revascularisation the
evaluation of myocardial viability should be performed with dobutamine stress echocardiography as a preferred test. One
third of the physicians agreed that CTO percutaneous coronary intervention (PCI) should not be performed directly after
diagnostic angiography, and 51.5% believed that in patients with multi-vessel coronary artery disease PCI of CTO should be
performed first. Multi-slice spiral computed tomography during the qualification and planning of the CTO revascularisation,
in the opinion of 91% of the responders, should not be used before each procedure but could be useful in selected cases.
Conclusions: Polish interventional cardiologists remains in compliance with current opinions about recanalisation of chronic
coronary artery occlusions and the consensus of the EuroCTO Club, but there is still an unceasing need for further education
and promotion of knowledge about CTOs.

Key words: chronic total occlusions, percutaneous interventions, physicians” knowledge
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INTRODUCTION plete discontinuation of the coronary lumen in angiography)
Chronic total occlusion (CTO) of the coronary artery is cur-  with an estimated occlusion duration of = three months [1].
rently defined as the presence of thrombolysis in myocardial ~ The reported prevalence of CTOs in patients with clinically
infarction (TIMI) O flow within the occluded segment (i.e. com-  significant coronary artery disease (CAD) varies widely, from
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16% to 50%, but is generally about 20% in large registries [2].
In a report from the Canadian multicentre CTO registry,
a CTO was observed in 14.7% of patients without previous
coronary artery bypass surgery (CABG) undergoing coronary
angiography, and in 18.4% of patients with clinically signifi-
cant CAD [3]. In this registry, the majority of patients were
treated medically (64%) or were referred for CABG surgery
(26%) — only 10% were referred for percutaneous coronary
intervention (PCl) of the occluded vessel. The disproportion
between high prevalence of CTOs and low rate of invasive
treatment emphasises the higher technical difficulty and
perceived risk of complications compared with non-invasive
treatment, as well as the clinical uncertainties with regard
to which patients benefit from CTO revascularisation [4]. In
specialised centres using modern devices and new techniques
the efficacy of revascularisation procedures of CTO has im-
proved and reached up to 90%, even when attempting more
complex CTOs than ten years ago [5].

According to unpublished data of the Association of
Cardiovascular Interventions of the Polish Cardiac Society
(ACVI) during the first six months of 2014, 601 procedures
of CTO were performed in Poland, with a 54% success rate
(50% patients with TIMI 3 flow after procedure and 4% with
TIMI 2). As we described previously, in 2010 the level of
knowledge regarding chronic total occlusions of coronary ar-
teries was not sufficient [6]. Since this time the new consensus
of the EuroCTO Club was published and CTO has been one
of the most important topics during national and international
cardiology congresses [4].

METHODS
The aim of our study was to evaluate knowledge about CTO
among Polish interventional cardiologists.

Our study was conducted among cardiologists and physi-
cians interested in the topic of CTO. For that a self-written
questionnaire (in Polish) was used. The majority of the
questions were closed question with two to six answers to
choose from, most with multiple choices. The first questions
characterised the participants of the study, and the next con-
cerned knowledge about CTO: recommended diagnostics
methods, the need to evaluate ischaemia and viability before
revascularisation, and preferred treatment methods including
procedural aspects of retrograde recanalisation. The complete
set of questions is shown in Figure 1.

The study was conducted during the XIV Workshops
New Frontiers in Interventional Cardiology (NFIC) in Krakow
on 27-30 November 2013 and at the XVIII Warsaw Course
on Cardiovascular Interventions (WCCI), which was held on
9-11 April 2014.

Statistical analysis
The comparison of numbers and percentages of cases with
regards to the whole analysed group is presented. To assess the

differences in the nominal variables non-parametric (x?) Pear-
son’s test, Yates’ y2, or Fisher’s exact test was applied (depend-
ing on the number of subjects in subgroups). In order to assess
the strength of the relations between variables Spearman’s
correlation test was used. Results with p value < 0.05 were
considered significant. Statistical analysis was carried out with
a use of STATISTICA 8 PL software (StatSoft Inc.).

RESULTS

In our study 113 physicians completed the questionnaire. The
average length of work experience was 13 years (from one to
32 years, median 12 years), 34% of responders worked for
more than 15 years, 33% of physicians had a medical doctor
title, and 8% had a professor title. Most of the responders had
a specialisation in cardiology (58%) or were in the process
of that specialisation (33%). Most common place of work
was a non-academic cardiology ward with catheterisation
laboratory, and 27% worked in an academic cardiology clinic
with catheterisation laboratory. 73% of responders identified
themselves as independent operators.

The declared number of diagnostic coronary angio-
graphies performed for the last year was 340 on average
(from 0 to 1000, median 300). The declared volume of PCI
performed during the preceding year was 177 on average
(from 0 to 800, median 180), including 23 CTO interven-
tions (from O to 70, median 20). 29% of persons claimed to
have performed more than 30 CTO interventions during one
year, and only 5% claimed to have carried out more than
50 CTO interventions per year. Not surprisingly, the number
of CTO procedures increases with the length of work experi-
ence (p = 0.03572; Fig. 2) as well as with average number
of diagnostic coronary angiographies (p < 0.01) and PCls
performed per year (p < 0.000001). Also, CTO recanalisa-
tion is more often carried out by certified cardiologists than
by cardiologists in training. No difference was found in the
number of performed CTO procedures between academic
and non-academic centres of interventional cardiology.

The average self-declared efficacy of PCl in CTO was
63.5% (from 20% to 100%, median 60%; the physician
who declared an efficacy of 100% performed only one CTO
procedure during the preceding year). Operators performing
more than 30 CTO interventions per year rated their efficacy
at 70% (from 40% to 90%, median 75%). Cardiologists who
perform more than 50 CTO interventions per year evaluated
their efficacy at 68%. The number of CTO procedures per-
formed annually was the only factor influencing the declared
effectiveness of CTO recanalisation (p = 0.005; Fig. 3).

Most of the respondents (81%) agreed that interventional
cardiologists involved in CTO recanalisation program should
perform at least 30-50 procedures per year. Among the ana-
lysed subgroups only persons who did not identify themselves
as independent operators were more likely to disagree with
that statement, but the available data does not allow us to
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We would be grateful if you spend several minutes filling out the questionnaire. We will appreciate all additional comments.

COUNTTY OF TESIABMCE! ...ttt 1 s a8 1222 b e s et e sttt

AACAAEMIC TIHIEI .ot h et b b e oLttt bbbttt
1) Specialisation:

a) without specialisation d) internal medicine specialist

b) during specialisation — internal medicine e) cardiology specialist

¢) during specialisation — cardiology

2) Place of work (more than one answer possible):
a) cardiology department with cath lab d) public hospital
b) cardiology department without cath lab e) academic hospital
¢) private hospital f) outpatient clinic
3) Experience in invasive cardiology:
a) first operator b) diagnostician
4) Number of coronarographies performed dUrNG IaSt YEAr: ...........oiiiiiiieiiie et

5) Number of PCl performed last during year: ...........cccccccooeeinnne

o

7

8) Your own experience when comparing radial access to femoral access (more than one answer possible):

)
)
) Percentage of coronarographies performed using radial access:
) Percentage of PCls performed using radial access: ....................
)
a) longer time of procedure d) more frequent occlusions in punctured vessel
b) more complications e) frequent switch to femoral access
) bigger amount of radiation

9) Which access site, in in your opinion, is better for the patient?

a) radial b) femoral
10) Do you choose the access site with regard to quality of life? YES / NO
11) Do you talk with the patient about access site options? YES / NO
12) Have you ever used any of quality of life questionnaires? YES / NO

TEYES, WHICH ONEI ...ttt h e h £t e ettt bbbttt ettt bbbt

T4) EFfICACY OF PCICTO: 1ottt 812t t2 bbb s sttt %

Question Agree Disagree Different answer

A viability test should be required in all patients

Is not required in patients with no prior Q-MI

What is your preferred viability test?

CTO-PCl should not be done ad hoc

In MVD disease CTO-artery should always be attempted first

CTO operators should do at least 30-50 CTO cases annually

CABG results are: a) better
b) similar

¢) worse than PCl

ACT should be measured

If yes, ACT level should be kept at a) > 200
b) > 250
¢ > 300

MSCT used preferably for all cases

MSCT used for selected cases (give an estimated %)

MSCT used only before 2" (antegrade) attempt

Figure 1. The questionnaire used in the study; ACT — activated clotting time; CABG — coronary artery bypass graft surgery;
CTO — chronic total occlusions; Ml — myocardial infarction; MSCT — multi-slice spiral computed tomography; MVD — multi-
-vessel disease; PCl — percutaneous coronary intervention
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Figure 2. Number of percutaneous coronary interventions in
chronic total occlusions (CTO) performed annually, according
to the length of work experience
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Figure 4. Preferred test to access myocardial viability according
to place of work; DSE — dobutamine stress echocardiography;
MRI — magnetic resonance imaging; SPECT — single-photon
emission computed tomography

conclude whether they consider this number to be too small
or too large.

Only 67% of the participants of our study stated that
before revascularisation of coronary artery CTO the evalua-
tion of the myocardial viability of the akinetic region of the
left ventricle should be performed. 22% of physicians agreed
that it is necessary to evaluate viability of myocardium in
patients with no Q wave in electrocardiogram (ECG). In both
questions we found no relationship between those responses
and length of work experience, academic title and possession
of specialisation, place of work, experience as independent
operator, or the number of performed CTO procedures.

80
R =0.3250
70 * p = 0.0050
.
60 - . .
50 - * - LR RS

Number of CTO revascularisations

Effectiveness of CTO revascularisation [%]

Figure 3. Declared effectiveness of chronic total occlusions
(CTO) recanalisation, according to the annual number of per-
formed of CTO procedures

. CTO first in multi-vessel CAD
. Other artery first in multi-vessel CAD
73

80

70 69

[%]
&
1

< 7 years

7-15 years

> 15 years

Figure 5. Sequence of chronic total occlusions (CTO) recanali-
sation in multi-vessel coronary artery disease (CAD), depending
on responder’s work experience

As a preferred test to assess myocardium viability 54%
of physicians indicated dobutamine stress echocardiography,
23.5% magnetic resonance imaging (MRI) scan, and 21%
single-photon emission computed tomography (SPECT). Stress
echocardiography was most frequently indicated by those who
worked in non-academic cardiology wards and other places
(like outpatients clinics), while SPECT was preferred by cardio-
logist employed in academic cardiology clinics (p = 0.00603,
Fig. 4). Also, operators who performed more than 50 CTOs
per year preferred MRI and SPECT rather than stress echo-
cardiography; probably due to the small size of this group the
relationship did not reach statistical significance (p = 0.05712).

Most of the physicians (78%) agreed with the statement
that CTO procedures should not be performed directly after
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diagnostic coronary angiography, and that ad hoc recana-
lisation should be performed immediately after diagnostic
coronary angiography only in selected cases. This opinion
does not depend on length of work experience, academic
title, possession of specialisation, place of work, or experience
as independent operator. Only operators who perform more
than 50 CTOs often argued that CTOs could be performed
ad hoc after diagnostic coronary angiography.

Only 51.5% of physicians believed that in patients with
multi-vessel CAD angioplasty of occluded artery should be
performed first. That statement was upheld more often by
cardiologists, individuals with longer work experience (Fig. 5),
independent operators, and persons performing more CTO
procedures per year.

When evaluating the efficacy of PCl with regard to CABG,
29% of physicians believed that the results of CABG were
better, 47% that they were the same, and 13% that they were
worse than PCl. 11% of the participants of our survey could
not answer that question, stating that they did not know of the
relevant studies or that there were too many factors affecting
results, so it is impossible to compare these methods of treat-
ment. There are no identifiable characteristics affecting the
conviction of superiority of either of these treatment modalities.

When evaluating the usefulness of multi-slice spiral
computed tomography (MSCT) during the qualification and
planning of CTO revascularisation, 91% of responders stated
that this test should not be used before each procedure and
that it could be useful in selected cases. Physicians assessed
that MSCT should be used before 27% of PCls in CTO. Si-
multaneously, 24% of responders stated that MSCT should be
used only before a second attempt of recanalisation using the
antegrade technique. The necessity of performing MSCT before
each procedure was more often indicated by less experienced
participants of our survey (cardiologist in training and physicians
who were not independent operators) but also by the cardiolo-
gist performing the largest number of CTO procedures per year.

DISCUSSION

The presented study is the first attempt to assess the knowl-
edge about chronic total occlusions of the coronary arteries
among Polish interventional cardiologists. In our previous
study we were able to present the knowledge of this topic
among Polish physicians with an interest only in cardio-
logy [6]. In our opinion the survey conducted during two
major Polish interventional cardiology workshops ensures
representativeness of the study sample. However, we would
like to emphasise that the results were obtained on the basis of
the operators subjective estimates and thus might be different
when analysing controlled database. The mean working time
of surveyed physicians was 13 years, and the majority had
passed a cardiology exam and worked in the departments
of cardiology with catheterisation laboratory. More than two
thirds were certified as independent operators.

The mean declared number of PCls performed in the last
year was 177, including 23 procedures of CTO recanalisation.
Only one third (27%) declared more than 30 PCls of CTO
performed yearly, and the minority (4%) performed more
than 50 procedures during a year. Those numbers reflect also
the mean efficacy of CTO procedures, declared as 63.5%.
This is in accordance with the recent data of the Association
of ACVI, specifying an efficacy of 54%. Even experienced
centres and operators, such as those participating in the
SYNTAX trial, achieved a success rates of less than 60% [7].
The 2010 guidelines of the European Society of Cardiology
for myocardial revascularisation recommend that CTO revas-
cularisation should be restricted to operators with a success
rate exceeding 80% [8]. According to the EuroCTO Club con-
sensus, training in such complex procedures like CTO should
come second to the full understanding and exposure to PCI
in general, but, since the operations are often very complex,
a sufficient number of procedures should be required before
beginning to treat CTOs, as well as a minimal annual number
to maintain and further develop the skills [4]. The minimal
number of procedures to drive the success rate above 80%
proposed in the EuroCTO Club consensus is an annual case
load of > 50 procedures of CTO PCl, which can maintain
the competency [4, 8]. All interventional trainees should have
the theoretical knowledge for appropriate patient and lesion
selection and practical experience to avoid the most common
mistakes in CTO recanalisation [4]. Sufficient training to work
as an independent operator for most angioplasty procedures
does not automatically translate into an ability to approach
any CTO [4].

In our study we confirmed the observation that the num-
ber of procedures translates into the success rate; the mean
declared success rate of operators performing more than
50 procedures per year was 68%. For proper qualification of
patients we propose the use of the Multicentre CTO Registry
of Japan (J-CTO) score. This is a simple method to assess the
complexity and difficulty of CTOs proposed by Morino et al.
[9]. The score is determined by assigning one point to each
of five variables (previously failed lesion, blunt proximal cap,
severe CTO calcification, severe vessel tortuosity, and occlu-
sion length = 20 mm), thereby allowing patient classifica-
tion into four groups: easy (-CTO score = 0), intermediate
(score = 1), difficult (score = 2), and very difficult (score > 3).
From our experience, an operator not dedicated to CTO is
competent enough to try to open easy or intermediate CTOs
(graded from O to 1). If J-CTO score is 2 or more the patient
should be referred to a centre specialising in CTO treatment
with dedicated and experienced operators.

The goal of revascularisation in CTOs is to improve
symptoms and/or prognosis [10]. In several studies it has been
documented that successful recanalisation leads to improve-
mentin physical activity and quality of life, reduction of angina
symptoms, normalisation of functional tests, improvement of
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left ventricular function, and avoidance of CABG [4, 10, 11].
Data from retrospective studies, prospective registries, and
recent meta-analyses shows that patients with a successful
CTO PCI have better chances of survival and reduced need
for CABG in comparison to patients in whom the procedure
was unsuccessful [4, 12, 13]. Patients with untreated CTOs
have increased mortality or complication rates in case of future
acute events [4, 14-17]. Fundamental to qualification to the
CTO procedure is ischaemia and/or viability confirmation
of myocardium in occluded artery territory [4]. Despite this,
as many as 33% of our respondents did not see the need to
prove the viability of akinetic myocardium before the recana-
lisation procedure.

It has been reported that the absence of the Q-waves
in a 12-lead ECG could predict the recovery of regional wall
motion after the CTO PCI; nevertheless, only 22% answered
that in such situation there is a need to prove the viability
of akinetic region of myocardium [18]. The preferred test
for viability assessment in our study was dobutamine stress
echocardiography; we can presume that the availability and
costs place this test above MRI.

Ad hoc CTO PCl is not recommended by EuroCTO Club
consensus and 78% of cardiologists agree with that, but,
surprisingly, experienced operators often argue that CTO
recanalisation could be performed ad hoc after diagnostic
coronary angiography. It is still a matter of discussion as to
which artery to tackle first in the presence of multi-vessel dis-
ease. The decision should be based on the importance of the
occluded vessel: if the vessel and the amount of viable myo-
cardium is important, the CTO should be approached first,
whereas in cases with poor contralateral flow or an intended
retrograde approach a stenosis in the contralateral vessel may
need to be treated first. Moreover, inverted collateral flow
through the reanalysed CTO may protect the myocardium at
risk during high-risk complex lesions in the collateral donor
vessel. It is important that each case should be considered
individually [4]. Those doubts are reflected by the answer to
the simple question of which artery should be treated first
in multi-vessel disease; without any additional information
51.5% of physicians decided to treat the occluded vessel first.

The question regarding the results of PCl compared to
CABG was a little provocative; there are many trials concern-
ing this topic, and new trials are planned [10]. Recently the
SYNTAX trial showed that CABG remains the standard of care
for patients with three-vessel or left main CAD, since the use
of CABG, as compared with PCl, resulted in lower rates of the
combined end point of major adverse cardiac or cerebrovascu-
lar events at one year [19]. In our survey one third of responders
believed that the surgery is better, half evaluated these two
modalities similarly, 13% considered PCI more advantageous,
and 11% surprisingly did not know of such studies.

The EuroCTO Club consensus stated that MSCT cannot
be recommended for routine preprocedural imaging for CTO

PCl, and this is consistent with 91% of the answers in our
questionnaire [4]. The consensus also states that this tool can
be recommended for complex CTO lesions, with an expected
success rate < 50%, and in cases of repeat procedures after
initial CTO recanalisation failure [4]. This may change in
near future due to more data confirming the usefulness of
this method in planning the procedures and achieving better
results [20].

CONCLUSIONS

Based on our survey, in most cases, Polish interventional car-
diologists remains in compliance with current opinions about
recanalisation of chronic coronary artery occlusions and the
consensus of the EuroCTO Club. There is still an unceasing
need for further education and promotion of knowledge
about CTOs not only amongst younger and less experienced
colleagues, but also among cardiologists who in their own
opinion are experienced operators.
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Streszczenie

Wistep: Przewlekfe okluzje tetnic wieicowych (CTO), definiowane jako przeptyw TIMI 0 w naczyniu z czasem okluzji dtuzszym
niz 3 miesiace, stwierdza si¢ u 16-50% pacjentéw z chorobg wieficowa, w duzych rejestrach jest to ok. 20%. Nadal istnieje
dysproporcja miedzy duza czestoscig wystepowania przewlektych okluzji a liczba przezskérnych udroznieri. Odpowiadac za
to mogg wysokie techniczne wymagania zabiegéw, watpliwosci kliniczne dotyczace korzysci z udroznienia zamknietej tetnicy
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i brak wiedzy o CTO. W wyspecjalizowanych centrach medycznych zajmujacych sie tematyka CTO skuteczno$¢ tych zabiegow
wzrosta do 90%. Wedtug nieopublikowanych danych z Association of Cardiovascular Interventions of Polish Cardiac Society
w czasie pierwszego pétrocza roku 2014 sposréd 601 procedur CTO w Polsce 54% zakonczyly sie powodzeniem (z czego
50% pacjentéw miato przeptyw TIMI 3 po zabiegu, a 4% TIMI 2).

Cel: Celem pracy byfo okreslenie stanu wiedzy polskich kardiologow interwencyjnych na temat CTO.

Metody: Badanie zostato przeprowadzone wéréd kardiologéw interwencyjnych w czasie dwoch najwiekszych polskich warszta-
toéw kardiologii inwazyjnej — New Frontiers in Interventional Cardiology (NFIC) w Krakowie miedzy 27 a 30 listopada 2014 .
oraz XVIII Warsaw Course on Cardiovascular Interventions (WCCI) miedzy 9 a 11 kwietnia 2014 r. W tym celu uzyto wlasnego
kwestionariusza w jezyku polskim skfadajacego sie w wiekszosci z zamknietych pytan z 2-6 odpowiedziami wielokrotnego
wyboru. Ankieta zostata podzielona na kilka czesci: do oceny ogélnej charakterystyki grupy, wiedzy o CTO, a takze opinii na
temat dostepu udowego i promieniowego w czasie przezskornych interwencji wieicowych (PCI). Do analizy statystycznej
uzyto programu STATISTICA 8 PL software (StatSoft Inc.).

Wyniki: W badaniu wziefo udziat 113 lekarzy, gtéwnie specjalistéw kardiologii bedacych samodzielnymi operatorami.
Srednia dtugos¢ pracy lekarzy wyniosta 13 lat. Wiekszo$¢ ankietowanych (58%) miafa specjalizacje z kardiologii, natomiast
33% byfa w trakcie specjalizacji. Najczestszym miejscem pracy byt nieakademicki oddziat kardiologii z hemodynamika, 73%
przebadanych zdeklarowata sie jako pierwsi operatorzy. Deklarowana skutecznos¢ udrozniein CTO wynosita 63,5%. Wigk-
sz05¢ respondentow zgodzita sie, ze operatorzy zaangazowani w program udroznien CTO powinni wykonywac co najmniej
30-50 zabiegéw rocznie. Tylko 5% operatoréw podafo, ze wykonuje wiecej niz 50 udroznien CTO rocznie, a 29%, ze wy-
konuje wiecej niz 30 zabiegéw CTO rocznie. Liczba wykonywanych CTO rosta wraz ze stazem pracy i nie réznita sie miedzy
lekarzami pracujacymi w o$rodkach akademickich i nieakademickich. Srednia zadeklarowana skutecznoé udroznied CTO
wyniosta 63,5%, a wéréd operatoréw wykonujacych wiecej niz 30 zabiegéw rocznie — 70%. Jedynie 67% uwaza, ze przed
rewaskularyzacja nalezy oceni¢ zywotnosci migsnia sercowego, a preferowana metoda jest echokardiograficzna préba dobu-
taminowa. Az 78% badanych twierdzi, ze PCI w CTO nie powinna by¢ wykonywana ad hoc po diagnostycznej angiografii,
a51,5%, ze u chorych z wielonaczyniowa choroba wieficowa angioplastyka zamknietej tetnicy powinna by¢ przeprowadzona
jako pierwsza. Wielorzedowa spiralna tomografia komputerowa w kwalifikacji i planowaniu zabiegu udroznienia wg 91%
lekarzy nie powinna by¢ rutynowo wykonywana przed kazda procedura, ale moze by¢ uzyteczna w wybranych przypadkach.

Whioski: Wiedza wiekszosci polskich kardiologow interwencyjnych na temat przewleklych okluzji tetnic wieficowych jest
zgodna z aktualnymi opiniami i konsensusem EuroCTO Club, jednak nadal konieczna jest edukacja i promowanie wiedzy
0 CTO nie tylko wsrod mtodych, mniej doswiadczonych operatoréw, ale takze wsrod lekarzy z duzym stazem pracy.
Stowa kluczowe: przezskorne interwencje wiericowe, przewlekfe okluzje tetnic wieficowych, wiedza lekarzy
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Abstract

Introduction: Chronic total occlusion (CTO) recanalization is indicated in patients with symptoms and evidence of ischemia,
but in most cases those types of lesions are still treated medically. In the last few years CTO angioplasty technique has changed
dramatically due to considerable advances in techniques and dedicated equipment.

Aim: An attempt to assess the state of knowledge of technical aspects of CTO angioplasty of coronary arteries among Polish
interventional cardiologists.

Material and methods: Questionnaire survey performed during two major Polish invasive cardiology workshops.

Results: In the study there participated 113 physicians with an average length of work experience of 13 years, most of them car-
diologists certified as independent primary operators. The majority of respondents recognized the need of prevention of thrombotic
complications through control of activated coagulation time during the CTO procedures. Prevention of renal complications and X-ray
protection are also recognized as a significant part of the procedures. The benefits from the use of over-the-wire microcatheters and

balloons, the proper choice of dedicated guidewires, contralateral injections and retrograde technique are underestimated.
Conclusions: Despite satisfactory knowledge about indications and qualification for the CTO procedure, the awareness of pro-
cedural aspects (particularly the retrograde technique) as well as the dedicated CTO equipment among Polish interventional cardi-

ologists is still insufficient.

Key words: percutaneous coronary intervention, chronic total occlusion, physicians’ knowledge.

Introduction

Chronic total occlusion (CTO) of the coronary artery
is currently defined as the presence of thrombolysis in
myocardial infarction (TIMI) O flow within the occluded
segment, and the estimated duration is over 3 months
[1]. The reported prevalence of CTOs is generally about
20% in large registries [2]. The CTO recanalization is in-
dicated in patients with symptoms and evidence of isch-
emia, but those types of lesions are in most cases treated
medically based on the misconception that well-devel-
oped collateral vessels are sufficient to supply the myo-
cardium in the area of occluded arteries [3-7].

The CTO angioplasty technique has changed dramat-
ically in the last years due to considerable advances in
techniques (both antegrade and retrograde) and dedi-
cated equipment (wires, microcatheters and other CTO
dedicated devices). Nowadays procedures are even more
technically demanding, time consuming and require spe-
cific knowledge. Also meticulous procedural planning,
X-ray protection and prevention of contrast-induced ne-
phropathy are of paramount importance.

In specialised centres using the modern devices and
new techniques the efficacy of revascularization proce-
dures of CTO has improved and reached up to 90% even
when attempting more complex CTO than 10 years ago

Corresponding author:

Krzysztof L Bryniarski, Dietl’s Hospital, 17 Kopernika St, 31-501 Krakow, Poland, phone: +48 12 424 73 00, e-mail: |_bryniarski@poczta.fm

Received: 27.08.2014, accepted: 28.08.2014.

Postepy w Kardiologii Interwencyjnej 2015; 11, 2 (40)

89

Praca doktorska — K. Bryniarski — Krakow 2016

37



Krzysztof L. Bryniarski et al. Knowledge of CTO among Polish interventional cardiologists

[8]. Those findings are in concordance with our own data:
in the last 3 years we achieved an 88.2% success rate [9].
The CTO angioplasty is a highly individualized discipline,
but there are some general principles and consensus-
es. According to unpublished data of the Association of
Cardiovascular Interventions of the Polish Cardiac Soci-
ety (ACVI), during the first 6 months of 2014 in Poland
601 CTO procedures were performed, with a 54% success
rate (50% patients with TIMI 3 flow after the procedure
and 4% with TIMI 2). This efficacy is less than the 77%
reported in Patel’s meta-analysis, but similar to previous
Polish publications [10, 11].

As we described previously in 2010, the level of
knowledge regarding CTO of coronary arteries was not
sufficient [6]. Since then the new consensus of the
EuroCTO Club has been published, and the literature of
this subject is very large; for example, in 2013 more than
70 important articles were published [12].

Aim

The aim of our study was to evaluate knowledge
about technical aspects of percutaneous CTO recanaliza-
tion among Polish interventional cardiologists.

Material and methods

Our study was conducted among cardiologists
and physicians interested in the topic of CTO. For that
a self-written questionnaire in Polish was used. The ma-
jority of the questions were closed questions with 2 to
6 answers to choose, most with multiple choices. The first
questions characterised the participants of the study, the
next ones concerned knowledge about CTO, and those
results were published in a separate paper.

The study was conducted during the 14t workshops
of New Frontiers in Interventional Cardiology (NFIC) held
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Figure 1. Preferred target ACT level during reca-
nalization according to declared annual volume of
PClin CTO
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in Krakow on 27-30 November 2013 and at the 18"
Warsaw Course on Cardiovascular Interventions (WCCI)
which was held on 9-11 April 2014.

Statistical analysis

The comparison of numbers and percentages of cas-
es with regards to the whole analyzed group is present-
ed. To assess the differences in the nominal variables,
non-parametric chi-squared (y?) Pearson’s test, Yates’ x2
test or Fisher’s exact test was applied (depending on the
number of subjects in subgroups). In order to assess the
strength of the relations between variables, Spearman’s
correlation test was used. Results with a p value of < 0.05
were considered significant. Statistical analysis was car-
ried out using Statistica 8 PL software (StatSoft Inc.).

Results

113 physicians completed the questionnaire in our
study. The average length of work experience was 13 years
(34% worked over 15 years). Most of the respondents
had a medical doctor title (59%) and had completed or
were in the course of the specialization in cardiology
(58% and 33% respectively). The majority of the physi-
cians were employed in a non-academic cardiology ward
with a catheterization laboratory (71%) or in an aca-
demic cardiology clinic with a catheterization laboratory
(27%). 73% of respondents identified themselves as in-
dependent operators. The declared number of diagnostic
coronary angiographies performed during the last year
was 340 on average, and the declared number of per-
cutaneous coronary interventions was 177 on average
(including an average of 23 CTO procedures per year).
The estimated success rate of percutaneous coronary in-
tervention (PCI) in CTO procedures in the whole studied
group was 63.5%. Detailed characteristics of the studied
group are presented in another article [13].

The majority of respondents (86.5%) recognized the
need of routine assessment of activated coagulation
time (ACT) during the CTO recanalization procedures.
This opinion was more common among operators per-
forming a greater number of procedures. As a target 22%
indicated ACT higher than 200 s, 51% more than 250 s,
and 15% above 300 s; 2% were not able to indicate any
value. Activated coagulation time higher than 300 s was
indicated by operators with longer work experience (Fig-
ure 1) and greater experience with CTO.

The need to use over-the-wire (OTW) balloons or
microcatheters from the beginning of the CTO recanali-
zation procedure was revealed by 39% of study partici-
pants. This opinion was more frequent among operators
performing more than 50 CTOs per year.

Preferred first-choice wires in CTO angioplasty pre-
dominantly were Fielder XT (41%), Pilot (26%) and Whis-
per MS (14%). Also as a first-choice wire BMW (8%), Sion
Blue (7%), Progress (3%) and CrossIT (1%) were men-
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tioned. Operators with longer work experience, with car-
diology specialization, performing more CTO procedures
per year and with a greater success rate indicated Fielder
XT more frequently as a first-choice wire.

As the second-choice wire most often Miracle (38%),
Pilot (21%) and Fielder XT (13%) wires were indicated.
Some respondents also indicated Progress (8%), Whis-
per MS (8%), CrossIT (5%), Confianza (3%), BMW (2%)
and Sion Blue (2%) as the second-choice wires. Miracle
as a second-choice wire was chosen more frequently by
physicians with longer work experience and cardiology
specialization, performing more CTO procedures per year,
more often using OTW balloons and microcatheters as
well as preferring “soft” wires as a first-choice wire.

As the third-choice wire in the CTOs the majority in-
dicated Confianza (47%), Miracle (19%) and Pilot (11%).
Third-choice wires for 23% of respondents were: CrossIT,
Terumo, Whisper MS, Fielder XT and Sion Blue. Likewise
as in second-choice wires, cardiologists with longer work
experience and performing more CTO procedures per
year more frequently chose Confianza.

The most frequent sequence of preferred wires was:
a soft wire as the first one, then a hard wire dedicated
to CTO with gradually increasing tip stiffness, and a hard
wire dedicated to CTO with a tapered tip as the last one.
That order was chosen by more experienced operators
and those who accepted greater radiation doses during
recanalization procedures.

Almost half of studied physicians (47%) agreed that
contralateral contrast injection is necessary in over 70%
of procedures. This opinion was supported by operators
with longer work experience and those who allow great-
er radiation doses during recanalization procedures, but
was not associated with experience in CTO procedures.

When evaluating the success rate and safety of retro-
grade technique in comparison to antegrade, one third of
the studied group stated that retrograde technique has
similar success and complications rates, 48% thought
that retrograde technique has a similar success rate and
more frequent complications, and only 19% of respon-
dents stated that retrograde has a lower success rate
and more complications than antegrade technique.

Questions regarding procedural aspects of retrograde
technique were answered only by 58% of physicians.
The rest wrote in the comments that they do not use
this technique or they are too inexperienced to answer
these questions. Twenty-five percent of respondents
from the group of physicians using retrograde technique
stated that in case of antegrade technique failure after
5-10 min of fluoroscopy they switch to the retrograde
technique. The rest of the physicians (75%) switch to
retrograde technique only after utilizing all options of
antegrade technique, but still before creation of large ar-
tery dissection. Twenty-six percent of respondents use
the retrograde strategy for each second approach to CTO
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recanalization and 71% use this technique as a method
of choice in case of ostial occlusion or stumpless CTOs.
Slightly more than half of operators (52%) use “collater-
al surfing” technique and 48% prefer selective contrast
injection to collaterals. Most of the respondents prefer
switching to retrograde after a failed antegrade approach
in the next session, and only 28% prefer doing so during
the same procedure.

According to 16% of respondents, “subintimal track-
ing & reentry” technique (STAR/MiniSTAR) is a very good
method which they use very often. Forty-five percent of
respondents think it should be used in about a quarter of
procedures. Thirty-nine percent state that this technique
should be avoided.

The importance of intravascular ultrasound (IVUS)
is appreciated by 49% of physicians in antegrade tech-
nique and by 52% in retrograde technique. If IVUS could
be available without any limits, respondents stated that
they would have used it in 55% of procedures (from 10%
to 100%, median 50%).

In most cases (93%) operators limit the amount of
contrast based on the value of the glomerular filtration
rate (GFR). Most frequently (52% of answers) the upper
limit of contrast was indicated as 4-6 x GFR ml. In 36% of
cases operators stop the procedure when the volume of
contrast reaches 6-8 x GFR ml and 12% of physicians ac-
cept as high contrast volume as 8 x GFR ml. Interestingly,
the lowest upper limit of contrast (4-6 x GFR) was in-
dicated more frequently by operators with shorter work
experience (Figure 2).

When planning the second attempt of recanalization
after the first one failed, 73% of operators prefer waiting
for more than 4 weeks, 21% think that it can be done
during 1-4 weeks after the first attempt, and 6% wait
less than 2 weeks.

The highest dose of radiation accepted by 72% of re-
spondents is 5 Gy (it was also the lowest radiation dose
that could be chosen in the questionnaire), 24% of oper-
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Figure 2. Maximum accepted contrast volume ac-
cording to the work experience

91

Praca doktorska — K. Bryniarski — Krakow 2016

39



Krzysztof L. Bryniarski et al. Knowledge of CTO among Polish interventional cardiologists

100
90
80 T
70 1T —
60 T

69 67

(%]

50 7

40 T

33

22

2077
1071

0 0 0 0 0

T
< 7years 7-15 years 15 years

O 5Gy | 10 Gy m 15Gy O Other

Figure 3. Maximum accepted radiation dose
during CTO recanalization according to the work
experience

ators accept a radiation dose not greater than 10 Gy, and
none chose the highest radiation dose of 15 Gy. Three
percent of respondents accepted a different radiation
dose, which was not given in the answers. The lowest ac-
cepted dose was more often chosen by respondents with
shorter work experience, without cardiology specializa-
tion, with less experience in CTO procedures and those
who accept lower contrast volumes during procedures
(Figure 3).

Seventy-one percent of physicians pay attention to
the number of frames during fluoroscopy, stating that
their preferred rate is 12 frames per second (fps) on av-
erage (from 6.25 to 30 fps, median 10). Only 31% of op-
erators paying attention to fps preferred 7.5 or fewer fps
during the procedure.

Discussion

The presented study is the first attempt to assess the
knowledge about technical aspects of percutaneous CTO
recanalization among Polish interventional cardiologists.
In our previous study we were able to present the knowl-
edge of this topic among Polish physicians only with an
interest in cardiology [4]. In our opinion the survey con-
ducted during two major Polish interventional cardiology
workshops ensures representativeness of the study sam-
ple. The mean working time of surveyed physicians was
13 years. The majority had passed the cardiology exam-
ination, and also the majority worked in departments of
cardiology with a catheterization laboratory. More than
two-thirds were certified as an independent operator.

Since CTO procedures are typically long and require
the use of multiple intracoronary devices, prevention of
intracoronary thrombosis and catheter thrombosis are is-
sues of the highest importance [5]. The need for routine
assessment of ACT during the CTO recanalization was
confirmed by the majority of respondents (86.5%). Half of
respondents indicated a target value of 250 s, which in the
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common belief is a sufficient one. Only a few physicians
chose ACT > 300 s, which is recommended by the EuroCTO
Club, especially during retrograde procedures [5, 14, 15].

In the EuroCTO Club consensus published in 2007 it is
clearly indicated that the wires dedicated to CTO recanali-
zation should be used in combination with an OTW micro-
catheter or balloon [15]. This allows exchange of a floppy
wire for a dedicated stiffer CTO wire, but also facilitates
transmission of torque to the wire tip and improves tac-
tile feedback. Furthermore, it allows adjustment of the
wire tip curves throughout the procedure [14].

The technique of PCl in chronic occlusions has
changed dramatically in the last 20 years due to increased
operator experience and the development of improved,
dedicated equipment, including the development of ded-
icated guidewires. The latest addition in this category is
the Fielder family (Asahi Intecc Co., Nagoya, Japan). These
wires confer higher trackability and manoeuvrability in
comparison with other polymeric guidewires. The in-
troduction of such wires, especially the Fielder XT wire,
has dramatically changed the way in which CTOs are ap-
proached. They have become the starting wires of choice
since in 40% of cases they can cross even long occlusions
or in case of failure they do not easily create large dissec-
tions [5]. The same number of Polish cardiologists (41%)
indicate these wires as the first choice ones.

The CTO procedures are highly individualized, but
there are some general principles in the selection and
use of wires. We know that in a true CTO which is more
than 3 months old it is unlikely that a floppy guide wire
will cross the occlusion [14]. Such types of wires are often
the best initial choice to negotiate the segment proximal
to the occlusion and advance an OTW catheter up to the
proximal stump and then change to a stiffer dedicated
wire [14]. Despite this, 22% indicate the Whisper MS and
BMW as the first choice wire. Also those wires were indi-
cated as second-, and third-choice wires.

Less than half of respondents selected stiffer wires
such as the Miracle family and Confianza family as sec-
ond- and third-choice wires.

When the distal vessel is mainly filled by retrograde
collaterals, or there are bridging collaterals originating
near the occlusion that are likely to have their flow im-
paired after wire-catheter advancement, contralateral
injection is advisable from the start of the procedures,
and such injections are used in 62% of cases done by
dedicated CTO operators [5]. In our survey, half of the re-
spondents agreed with the statement that contralateral
injection is necessary in more than 70% of cases.

Since 2005, when Katoh was the pioneer in the field
introducing controlled antegrade and retrograde subinti-
mal tracking (CART) technique, it became the next step
in improving the CTO recanalization efficacy [16]. The
novelties introduced in this procedure were the targeted
septal collateral crossing with dedicated wires and mi-
crocatheters [17]. The retrograde technique represents
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a breakthrough in CTO recanalization, with success rates
exceeding 90% in complex CTOs, and it has comparable
complication rates with contemporary antegrade tech-
niques [16]. In our survey 48% of physicians indicated
higher complication rates and similar efficacy and 19%
lower success rates and higher complication rates re-
flecting insufficient knowledge of this technique.

The answers concerning procedural aspects of retro-
grade technique are in the majority in concordance with
EuroCTO Club consensus [5]. Current evidence suggests
that the retrograde approach should be reserved for
a second attempt after antegrade failure or a strategy
of choice in very complex CTOs when the expected an-
tegrade success rate is below 50% [5]. It must be em-
phasized that this technique should be reserved for very
experienced antegrade operators (experience of more
than 300 CTO cases, and > 50 per year). A minimum of
50 retrograde procedures (25 as second operator and
25 as first under supervision) are required before a cardi-
ologist becomes an independent retrograde operator [5].

Only 39% of respondents agree with the statement
of the EuroCTO Club that subintimal tracking techniques
should be applied only as a bail-out [5].

The IVUS can be applied during the procedures of CTO
recanalization for different purposes: 1) the identification
of the occlusion site in stumpless CTO; 2) to document
a subintimal location of the wire and to facilitate the
re-entry of a second wire in the true lumen (IVUS-guid-
ed re-entry); 3) during retrograde CTO recanalization to
monitor the retrograde wire course, to properly size the
balloon during CART and reverse-CART, and to avoid the
risk of extending dissections caused by antegrade con-
trast injections; 4) after wire crossing to measure the
vessel size and length and optimize stent apposition and
expansion [5, 18]. In Europe IVUS is used only in 2% of
CTO procedures, reflecting the necessity for 7 or 8 Fr guid-
ing catheters (the latter not routinely used in Europe),
the additional skills in image interpretation, and different
reimbursement policies [5, 19]. This is also reflected in
the opinion of respondents of our survey, that they would
like to use IVUS in more than 50% of procedures, but we
must state that routine use of IVUS is not recommended
as a routine procedural imaging tool for CTO PCl in the
absence of randomized efficacy data [5].

Of paramount significance is to prevent contrast-in-
duced nephropathy (CIN) during the CTO recanalization
procedure. Most operators would wish to keep dye load
even in patients with normal eGFR less than 400 ml;
however, some have suggested that up to 500-600 ml
can be tolerated [5], although in the EuroCTO Club con-
sensus the maximal amount is defined as 4 x GFR (ml)
[5, 20]. Half of the operators are in concordance with this
statement.

When planning the second attempt, three quarters of
respondents prefer waiting 4 weeks, and this is consis-
tent with 3-4 weeks advised in the consensus [5].

Postepy w Kardiologii Interwencyjnej 2015; 11, 2 (40)

Exposure to radiation is an important consideration,
since it is prolonged during CTO cases as compared to PCI
for non-occlusive lesions. During PCI of CTOs the physi-
cian should be aware that he needs to make every effort
to reduce radiation exposure and to document radiation
exposure during the procedure [5]. There are several
methods to reduce the radiation and optimize radiation
exposure for both operator and patient [5]. One of these
is the pulse and frame rate for fluoroscopy and imaging
reduced to 7.5 pulses/s instead of higher rates providing
sufficiently high quality. But those numbers were indicat-
ed by one third of respondents. The procedure should be
stopped when radiation reaches a maximum of 10 Gy,
and the operator should be alerted when radiation reach-
es 5 Gy [5]. Our respondents were more cautious; in the
opinion of 73% the maximal dose is 5 Gy and only 24%
accept the maximal dose of 10 Gy.

Conclusions

The awareness of procedural aspects (particularly the
retrograde technique) as well as the dedicated equip-
ment (wires, microcatheters and other CTO dedicated
devices) is still insufficient. An independent primary op-
erator for most angioplasty procedures does not auto-
matically translate into an ability to approach any CTO.
Continuous dedicated CTO training and a minimal annual
number of procedures to maintain and further develop
the skills are crucial in achieving satisfactory success
rates with low complication risk.
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ANKIETY

Ankieta:

1)

2)

Jaka jest Pana/Pani specjalizacja:

a. Kardiolog Interwencyjny

b. Kardiolog Nie-Interwencyjny

c. Specjalista Choréb Wewnetrznych

. INNA e
Jakie jest Pana/Pani miejsce pracy:

a. Pracownia Hemodynamiki

b. Oddziat Kardiologii

c. Klinika Kardiologii

d. Inny Oddziat Szpitalny

e. Przychodnia

fo INNE e

Jaka jest wedtug Pana/Pani czestos¢ wystepowania CTO (chronic total occlusions)?

a. 5%

b. 10%
c. 30%
d. 50%

Jaki jest wedtug Pana/Pani preferowany sposéb leczenia CTO z dobrze rozwinietym
krazeniem obocznym jako jedynej zmiany miazdzycowej tetnicy wiericowej:
a. Farmakoterapia
b. PCl (przezskdrna interwencja sercowo-naczyniowa)
c. CABG (bypassy)
Czu uwaza Pan/Pani za konieczne ocenienie niedokrwienia i zywotnosci miesnia
sercowego przed danym sposobem leczenia:
a. Przy farmakoterapii:  TAK NIE — nie ma potrzeby dodatkowych testéw
jezeli morfologia okluzji jest korzystna
b. Przy PCl: TAK NIE — nie ma potrzeby dodatkowych testéw jezeli
morfologia okluzji jest korzystna
c. Przy CABG: TAK  NIE - — nie ma potrzeby dodatkowych testéw jezeli

morfologia okluzji jest korzystna
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Prosimy o poswigcenie kilku minut na odpowiedz na ponizsze pytania oznaczajac odpowiedz krzyzykiem (x) lub
a/b/c tam gdzie potrzebne; wszelkie dodatkowe komentarze bedg bardzo cenne

Kraj:

Staz pracy (lata):
Tytut naukowy:
Specjalizacja:

a.! bez specjalizacji

b.! w trakcie specjalizacji choroby wewngtrzne
c.!' w trakcie specjalizacji kardiologia

d.!' specjalista choréb wewnetrznych

e.!' specjalista kardiolog

Miejsce zatrudnienia (mozliwe wiecej niz jedna odpowiedz):

a.! oddziat kardiologii z pracownia hemodynamiki
b.!' oddziat kardiologii bez pracowni hemodynamiki
c.! oddziat prywatny

d.!' oddzial panstwowy

e.!' osrodek akademicki

f.I' przychodnia

Doswiadczenie w kardiologii inwazyjnej:

a.!' samodzielny operator
b.! diagnostyka

llos¢ wykonanych zabiegow PCI w ciagu ostatniego roku: ...................
llos¢ PCI w przewlektych okluzjach w ostatnim roku: .....................

Skutecznos¢ zabiegow PCI CTO: ....c.oevevivninennns %

Pytanie Zgadzam si¢ Nie zgadzam si¢ | Inna odpowiedz

Test oceniajacy zywotnos¢ miokardium powinien by¢
wykonywany u wszystkich chorych przed zabiegiem
udroznienia

Nie jest konieczny u pacjentéw bez przebytego zawatu z
zatamkiem Q

Jaki jest Twoj preferowany test do oceny zywotnosci
miokardium ?

PCIl w CTO nie powinna by¢ wykonywana ad hoc,
bezposrednio po diagnostycznej koronarografii
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W wielonaczyniowej chorobie wiencowej angioplastyka
niedroznej tetnicy powinna by¢ wykonywana jako
pierwsza

Kardiolog interwencyjny wykonujacy zabiegi udroznien
CTO powinien wykonywa¢ co najmniej 30-50 udroznien
rocznie

Wyniki pomostowania aortalno-wiencowego sa: a)
lepsze

b) takie same c) gorsze niz PCI

ACT powinno by¢ rutynowo oznaczane w czasie
zabiegow udroznienia

Jesli tak poziom powinien wynosi¢: a,b,c, >200 >250 >300

MSCT powinno by¢ wykonywane przed kazdym

zabiegiem udroznienia

MSCT powinno by¢ wykonywane w wybranych

przypadkach (podaj szacowany %)

MSCT powinno by¢ wykonywane tylko przed 2-ga proba

technika antegrade

Wszystkie zabiegi udroznien powinno rozpoczynaé si¢

uzywajac balonu OTW, lub mikrocewnika

MOoj prowadnik 1-go, 2-go i 3-go wyboru 1.
2.
3.

Jednoczasowe podanie kontrastu do obu tetnic

wiencowych jest konieczne w > 70% zabiegow

Technika retrograde w poréwnaniu do antegrade: a,b,c Podobna Podobna Mniejsza skutecznosc¢,
skutecznosg, skutecznosg, wieksza czestosé
podobna czestosé¢ | wigksza czestos¢ | powiklan
powiktan powiktan

Zmieniam strategi¢ zabiegu z antegrade na retrograde w
razie niepowodzenia po 5-10 minutach fluoroskopii

Zmieniam strategi¢ z antegrade na retrograde po
wykorzystaniu wszystkich opcji techniki antegrade (przed
powstaniem duzej dyssekcji)
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Stosuje strategi¢ retrograde do kazdego 2-ego podejscia

Stosuje strategie retrograde w przypadku ostialnej okluzji
lub braku kikuta

Preferuje strategi¢ “collateral surfing”

Preferuje selektywne podanie kontrastu do kolaterali

Preferuje wykonywanie zabiegu retrograde po nieudanym
antegrade w kolejnej sesji

Preferuje wykonywanie zabiegu retrograde po nieudanym
antegrade w czasie tego samego zabiegu

Technika “Subintimal tracking& reentry”
(STAR/MIiniSTAR) jest uzyteczna w

ta, b, c

Powinno sig jej
unika¢

do 25%

Bardzo dobre podejscie

IVUS w zabiegach antegrade jest bardzo uzyteczny (nie =
tylko wyjatkowo)

IVUS w zabiegach retrograde jest bardzo uzyteczny (nie
= tylko wyjatkowo)

Jesli IVUS bylby dostepny bez ograniczen chciatbym go
uzywac¢ w ...% zabiegow CTO

Czy ograniczasz ilos¢ kontrastu kierujac si¢ GFR ?

Jesli tak, jaka jest gorna granica

a)l  b)lub ¢)

GFR x 4-6

GFR x 6-8

GFRx>8

Kiedy planujesz druga prébe po nieudanym zabiegu ?
(a,b,c)

< 2 tygodni

2-41 tygodni

>4 tygodni

Jaki jest akceptowalna najwyzsza dawka promieniowania
w czasie jednego zabiegu a, b, c,

5Gy

10Gy

15Gy

Czy zwracasz uwage na liczbe klatek w czasie
fluoroskopii ? Jesli tak wpisz liczbg w ostatniej kolumnie.
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STRESZCZENIE POLSKIE

WSTEP

Liczba angioplastyk przewleklych niedroznosci tetnic wiencowych (CTO),
definiowanych jako zamkniecie tetnicy wiencowej trwajace dluzej niz 3 miesigce,
na przestrzeni ostatnich kilkunastu lat znaczaco wzrosta. Jeszcze w roku 2008 czlonkowie
EuroCTO Club, organizacji zrzeszajacej europejskich kardiologow interwencyjnych
zajmujacych si¢ udroznieniami CTO, wykonali 1098 zabiegow CTO. W roku 2012 liczba
ta byla juz ponad dwukrotnie wyzsza 1 wynosita 2549 zabiegow. Wraz z ilo$cig zabiegow
wzrasta takze ich skutecznos¢ — z 81.9% w roku 2008 do 88.1% w roku 2012. Szczeg6lnie
w wypadku zabiegéw udroznienia CTO, powodzenie zalezy w duze] mierze
od doswiadczenia operatora — roznica w skuteczno$ci pomiedzy operatorem wykonujacym
mniej niz 50 takich zabiegéw rocznie, a operatorem wykonujacym ponad 100 zabiegdéw moze
wynosi¢ wiecej niz 20%. Tak duza roznica wynika gtownie z ztozonos$ci tych zabiegow jak
i potrzeby dobrania odpowiedniego sprzgtu. Z tego tez powodu wedlug zalecen EuroCTO
Club, pierwszy operator zajmujacy si¢ zabiegami udroznien CTO powinien wykonywaé
wiecej niz 50 takich zabiegéw rocznie. Wedlug danych Asocjacji Interwencji Sercowo
Naczyniowych Polskiego Towarzystwa Kardiologicznego Srednia skuteczno$¢ udroznien
w polskich o$rodkach wynosi okoto 50%. Moze to by¢ zwigzane z niedostateczng wiedza
polskich kardiologdbw na temat zabiegdbw CTO. Zabiegi udroznien CTO sa jednymi

z najtrudniejszych w kardiologii interwencyjnej 1 wymagaja specjalnego szkolenia.

CEL PRACY
Celem pracy byla ocena wiedzy na temat CTO wsrdd polskich internistow

I kardiologéw, ocena wiedzy na temat wskazan i kwalifikacji do zabiegéw udroznien CTO
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a takze na temat technicznych aspektow wykonywania udroznien CTO wsrod polskich

kardiologbéw interwencyjnych.

METODYKA

Badanie zostalo przeprowadzone przy uzyciu specjalnie skonstruowanych ankiet.
Pierwsze badanie ankietowe zostato przeprowadzone podczas Migdzynarodowego Kongresu
Polskiego Towarzystwa Kardiologicznego (PTK) — tacznie odpowiedzi udzielito 115 lekarzy.
Badanie ankietowe kardiologow interwencyjnych przeprowadzono w czasie kongresu
dotyczacego kardiologii interwencyjnej — New Frontiers of Interventional Cardiology —
tacznie uzyskano 113 wypelionych ankiet. Wypelniajacym ankiety towarzyszyly osoby

mogace wytlumaczy¢ pytania w razie watpliwosci.

WYNIKI

W ankiecie przeprowadzonej wsrod lekarzy w czasie kongresu PTK 39.1% (45 osob)
respondentéw miata specjalizacj¢ z kardiologii oraz zajmowato si¢ kardiologia zachowawcza,
32.2% (37 os6b) miato specjalizacj¢ z choréb wewnetrznych, 12.2% (14 os6b) bylo
kardiologami interwencyjnymi, a pozostata czgs¢ (16.5% - 19 osob) byta lekarzami innych
specjalizacji lub studentami medycyny. Prawidlowg czestos¢ wystepowania CTO znalo
36.5% badanych. Najczesciej prawidtowa odpowiedZz podawali kardiolodzy interwencyjni
(50.0% udzielito dobrej odpowiedzi), najrzadziej kardiolodzy zachowawczy (31.1%). Tylko
58.5% ankietowanych stwierdzito, ze przed zabiegiem przezskérnej interwencji wiencowej
(PCI) CTO powinno si¢ okresli¢ stopien niedokrwienia 1 zywotno$¢ miokardium w regionie
zamknigcia naczynia wiencowego. Jako preferowang metode leczenia CTO z dobrze
rozwinigtym krgzeniem obocznym wigkszo$¢ respondentow podata terapi¢ zachowawcza

(62.65%), tylko 35.7% oso6b jako preferowang metod¢ wskazalo PCI. W podgrupach
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utworzonych w zalezno$ci od miejsca pracy tylko osoby zatrudnione w pracowniach
hemodynamiki wskazaty w wiekszosci PCI jako preferowang metodg leczenia CTO. W pracy
na temat wiedzy o wskazaniach i kwalifikacji do zabiegow CTO przeprowadzonej wsrod
lekarzy zajmujacych si¢ kardiologia interwencyjng uczestniczyto 113 lekarzy ze $rednim
stazem pracy 13 lat. Tytul doktora nauk medycznych miato 33% (37 osob) sposrod
respondentéw, a 8% (9 osob) tytul profesora. Specjalizacje z kardiologii posiadalo 58%
(66 0s0b) ankietowanych. Srednia liczba wykonanych przez ankietowanych w roku 2012
koronarografii wyniosta 340, a $rednia liczna PCI 177. Wigcej niz 30 procedur PCI CTO
w czasie roku wykonato 29% oséb, ale tylko 5% o0s6b wykonato wigcej niz 50 tych procedur
w czasie roku. Srednia liczba wykonywanych zabiegéw PCI CTO rosta wraz ze stazem pracy.
Ponadto wigcej tego typu zabiegbw wykonywanych bylo przez lekarzy ze specjalizacja
z kardiologii. Srednia zadeklarowana skuteczno$¢ zabiegéw PCI CTO wyniosta 63.5%. Wraz
z iloscia wykonywanych zabiegéw wzrastata tez ich $rednia zadeklarowana skutecznos$¢.
Tylko 67% kardiologéw zgodzito si¢ ze stwierdzeniem, ze przed wykonaniem procedury PCI
CTO powinno si¢ oceni¢ zywotno$¢ migsnia sercowego w obrebie niedokrwionego segmentu.
54% respondentow wskazato probe dobutaminowg jako test do oceny zywotnos$ci
miokardium. 23.5% wskazalo rezonans magnetyczny (MRI), a 21% 0s6b tomografi¢ emisyjna
pojedynczych fotonéw (SPECT). Préba dobutaminowa byla najczesciej wskazywana przez
osoby nie pracujgce w osrodkach akademickich (65%), natomiast osoby zatrudnione
w osrodkach akademickich najczesciej wybieraty SPECT (52%). Ponadto osoby wykonujace
wiecej niz 50 procedur CTO rocznie wybieraty SPECT oraz MRI zdecydowanie czg$ciej niz
probe dobutaminowa. 78% ankietowanych stwierdzito, ze zabiegi PCI CTO, z wyjatkiem
szczegblnych sytuacji, nie powinny by¢ wykonywane bezposrednio po koronarografii. 91%
respondentéw stwierdzilo, ze wielorzedowa tomografia komputerowa (MSCT) nie powinna

by¢ wykonywana przed kazdym zabiegiem PCI CTO. 69% lekarzy z ponad 15-letnim
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doswiadczeniem w pracy stwierdzito, ze PCI CTO powinno by¢ wykonywane jako pierwsze
w wielonaczyniowej chorobie wiencowej. Taka sama odpowiedz podato tylko 27% lekarzy
z doswiadczeniem krotszym niz 7 lat. W ostatniej pracy poswigconej wiedzy na temat
przeprowadzania zabiegow CTO, az 86.5% respondentow zgodzilo si¢ z stwierdzeniem,
ze w czasie zabiegu PCI CTO czas krzepnigcia po aktywacji (ACT) powinien by¢ oznaczany
rutynowo. 15% o0so6b ocenito, ze powinien on przekracza¢ 300 sekund. Sposréd
ankietowanych, 39% os6b wskazato potrzebe uzycia balondw over-the wire (OTW) juz od
poczatku zabiegu PCI CTO. Preferowanymi prowadnikami pierwszego wyboru byty Fielder
XT (41% respondentéw), Pilot (26%) oraz Whisper MS (14%). Jako prowadniki drugiego
wyboru operatorzy wskazali Miracle (38%), Pilot (21%), Fielder XT (13%). Wedtug 47%
operatorow kontralateralne podanie kontrastu jest potrzebne w ponad 70% zabiegdéw. Przy
ocenie powodzenia udrazniania CTO metoda retrograde, 48% osob stwierdzito, ze ma
podobng skuteczno$¢ jak technika anterograde, ale wigcej powiktan, a 19% oséb stwierdzito,
iz technika antegrade ma gorsza skuteczno$¢ w porOwnaniu z zabiegami retrograde.
Na techniczng czg$¢ ankiety odpowiedziato tylko 58% respondentdw. Jedna czwarta lekarzy
po 5-10 minutach nieskutecznej techniki anterograde wykonuje probe technika retrograde.
Technika retrograde przy drugiej probie zabiegu wykorzystywana jest przez 26% operatorow.
Odpowiadajac na pytanie o wykorzystywanie ultrasonografii wewnatrznaczyniowej (IVUS),
lekarze stwierdzili, ze wykorzystywaliby ja w 55% zabiegéw gdyby tylko byta dostgpna bez
ograniczen. Limit kontrastu definiowany jako 4-6x wskaznik przesaczania klgbuszkowego
(GFR) zostat wskazany przez 52% ankietowanych. Az 12% lekarzy akceptuje ilos¢ kontrastu
na poziomie 8x GFR. Wigkszos¢ (73%) operator6w po pierwszej nieudanej probie
udroznienia odczekuje ponad 4 tygodnie przed kolejna. Najwyzszg dawke radiacji ustalong na

poziome 5 Grey (Gy) wskazato 72% ankietowanych, nikt nie wskazal dawki maksymalne;
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wynoszacej do 15 Gy. Tylko 31% respondentéw w czasie zabiegu uzywa fluoroskopii

z szybkos$cig 7.5 klatek na sekundg.

WNIOSKI

Poziom wiedzy na temat zabiegdw udroznien przewlektych okluzji tetnic wiencowych
wsérod lekarzy kardiologéw nie zwigzanych z hemodynamika jest zbyt niski co moze
przektada¢ si¢ na niewtasciwe decyzje terapeutyczne — wybieranie terapii zachowawczej i nie
oferowanie  pacjentowi mozliwosci leczenia inwazyjnego. Posréd  kardiologow
interwencyjnych poziom wiedzy na temat wskazan i kwalifikacji do zabiegdéw jest dobry,
natomiast nadal nie jest wystarczajacy. Aspekty techniki udroznien CTO nie sg znane
wszystkim kardiologom interwencyjnym. Lekarze nie wykonujacy na co dzien takich
zabieg6w nie muszg zna¢ dokladnego sposobu ich przeprowadzania, natomiast podstawowa
znajomo$¢ procedury PCI CTO jest konieczna wsrdd osob, ktore takie zabiegi wykonuja.
Uzyskane wyniki badan ankiectowych wskazujg na konieczno$¢ prowadzenia stalej dalszej

edukacji dotyczacej leczenia chorych z przewleklymi niedrozno$ciami tetnic wiencowych.
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STRESZCZENIE ANGIELSKIE

INTRODUCTION

Number of angioplasties (PCI) of chronic total occlusion (CTO), defined as a closure
of coronary artery lasting for more than 3 months, have increased during last years. During
year 2008 members of EuroCTO Club (association for European interventional cardiologists
specializing in recanalization of CTO) have done 1098 CTO procedures. In 2012 the number
of the procedures was 2549 which is more than to times higher in comparison to 2008.
Success rate also increased with the number of procedures — from 81.9% in 2008 to 88.1% in
2012. Success of CTO procedure is highly dependent on the operators’ experience — operators
performing less than 20 CTO procedures per year have success rate 20% lower in comparison
to operators performing more than 50 CTO procedures per year. Mainly complexity of the
procedure, as well as need of specific knowledge is responsible for such big difference. That
is why, according to EuroCTO Club, first operators focusing on CTO procedures should do
more than 50 procedures per year. According to unpublished data of Polish Cardiac Society
average success rate of CTO PCl is around 50%. It may be due to lack of knowledge of polish
cardiologists regarding CTO procedures. These procedures are one of the most difficult in

interventional cardiology and they require special training.

AIM
Aim of this study was to assess knowledge about CTO among polish cardiologists as
well as to assess knowledge regarding indication, qualification and technical aspects of CTO

procedures.
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METHODS

Studies were conducted with self-designed questionnaire. First study was conducted
during International Conference of Polish Cardiac Society (PCS) — it included 115 physicians.
Study prepared for interventional cardiologist was conducted during conference dedicated to
interventional cardiology — New Frontiers of Interventional Cardiology — it included 113
physicians. During the conference there were persons trained to help physicians with filling

up the questionnaire in case of any uncertainties regarding questions.

RESULTS

As for the questionnaire held during PCS, 39.1% (45 persons) of responders had
specialization in cardiology and were non-invasive cardiologists, 32.2% (37 persons) had
specialization in internal medicine, 12.2% (14 persons) were invasive cardiologists and rest
(16.5% - 19 persons) had either other specialization. Correct incidence of CTO was given by
36.5% of responders. Most frequently right answer was given by interventional cardiologists
(50% of them), and the wrong answer was given most frequently by non-invasive
cardiologists (31.1%). Only 58.5% of participants stated that ischaemia and viability of
myocardium should be assessed prior to the CTO intervention. As the preferred method of
treatment of CTO with well established collateral circulation most of the responders stated
medical therapy (62.65%). Only 35.7% indicated PCI as a preferred method. In subgroup
created accordingly to place of work, only physicians working in cath-labs indicated in
majority PCI as a preferred method of treatment of CTO. Study assessing the knowledge of
indications and qualification to CTO procedures was conducted on 113 invasive cardiologists
with average time of work being 13 years. Medical doctor title had 33% (37 persons) of
physicians, 8% (9 persons) had professor title. Specialization in cardiology had 58% (66

persons). Average number of angiographies performed during preceding year was 340 and
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average PCI number was 177. More than 30 CTO procedures during one year performed 29%
of physicians, but only 5% performed more than 50 procedures during year. The average
number of performed procedures was positively associated with length of work. Moreover,
more procedures of CTO were performed by cardiologists with specialization. Average
declared success rate of CTO PCls was 63.5%. Again, success rate was positively correlated
with work length. Only 67% of cardiologists agreed to the statement that before CTO
procedure test to assess myocardial viability should be performed. 54% of responders selected
dobutamine stress echocardiography (DSE) as the preferred test. 23.5% selected magnetic
resonance imagining (MRI) and 21% single-photon emission computed tomography
(SPECT). DSE was more frequently chosen by cardiologists working outside of academic
clinic, whereas physicians working in academic units preferred SPECT. Physicians
performing more than 50 CTO procedures per year selected SPECT and MRI much more
frequently than DSE. 78% of responders stated that CTO procedures should not be performed
directly after diagnostic coronarography. 91% of physicians did not think that multi-slice
spiral computed tomography (MSCT) should be performed before each procedure. 69% of
cardiologists working for more than 15 years stated that PCI CTO should be performed as
first in multi-vessel disease. The same answer was given only by 27% of responders with
working experience smaller than 7 years. In our last study in which we asked about technical
aspects of PCI CTO, 86.5% of physicians agreed to the statement that activated clotting time
(ACT) should be routinely measured. 15% stated that ACT should be greater than 300
seconds. 39% of physicians stated that over the wire balloons (OTW) should be used from the
beginning of the CTO procedure. Preferred first choice wires were: Fielder XT (41% of
responders), Pilot (26%) and Whisper MS (14%). As the second choice wire Miracle was
selected as first one (38%), then Pilot (21%) and lastly Fielder XT (13%). According to 47%

of operators contralateral injection is needed in over 70% of procedures. 48% of responder
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thought that retrograde technique has the same success rate as antegrade technique but has
more complications. 19% stated that it has lower success rate in comparison to antegrade
technique. Only 58% of responders answered for all technical questions in our questionnaire.
Quarter of physicians after 5-10 minutes of unsuccessful antegrade technique switches to
retrograde technique. Retrograde technique during second attempt is used by 26% of
operators. If the intravascular ultrasound (IVUS) use was not to be limited, responders would
have used it in 55% of cases. Limitation of the contrast usage defined as 4-6x glomerular
filtration rate (GFR) was given by 52% of responders. 12% of physicians accept higher limits,
up to 8x GFR. Majority of responders (73%) wait for more than 4 weeks after failed attempt
for the next one. For 72% of the physicians the highest radiation dose is 5 Greys (Gy). No one
selected 15 Gy as the highest dose. Only 31% of responders use 7.5 frames rate per second

during fluoroscopy.

CONCLUSIONS

Level of knowledge of physicians not associated with interventional cardiology is too
low which may contribute to worse treatment of patients with CTO — choosing medical
therapy instead of PCI. Among interventional cardiologists knowledge regarding qualification
and indication for CTO is high however still not sufficient. Technical aspects of CTO are not
well known to all invasive cardiologists. Physicians not performing CTO routinely do not
have to know precise technical aspects of CTO. The results show that there is a need for

further education in regard of CTO procedures.
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