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WPROWADZENIE

Epidemiologia

Choroby uktadu sercowo-naczyniowego, a wsrdd nich choroba niedokrwienna serca, pozostaja
najczestsza przyczyna zgondéw w krajach Unii Europejskiej!. Wedtug danych szacunkowych z
powodu chorob uktadu sercowo-naczyniowego w Polsce umiera nawet 170 tys. 0sob rocznie,
w tym choroba niedokrwienna serca odpowiada za $mier¢ az 41 tys. ludzi®. Poznanie
patofizjologii tworzenia si¢ zmian miazdzycowych w te¢tnicach wiencowych przetozyto si¢ na
rozwoj dziatan profilaktycznych, nowoczesnej, zlozonej farmakoterapii oraz zabiegowych
metod leczenia, takich jak przezskérne interwencje wiencowe (ang. percutaneous coronary
interventions — PCI) z implantacjg stentow oraz operacje kardiochirurgiczne przgstowania
aortalno-wiencowego. Rozwoj powyzszych dziatan istotnie poprawit przezycie w tej grupie

pacjentow.

Jednak wspotczesnie, wraz ze starzeniem si¢ populacji oraz z coraz czgstszym wystepowaniem
cukrzycy i niewydolno$¢ nerek, wzrasta czestos¢ wystepowania silnie uwapnionych, twardych
zmian miazdzycowych w tetnicach wiencowych. Wedlug danych rejestrowych silnie zwapniate
blaszki miazdzycowe obserwuje si¢ u ok. 50% pacjentow w wieku 40-49 lat, w populacji
wiekowej 60-69 lat obserwowane sg niemal u 80% wszystkich przypadkéw, a jednocze$nie
obecnos¢ istotnych hemodynamicznie zmian w tetnicach wiencowych szacuje si¢ na 30% w tej
grupie wiekowej®. Udowodniono, ze wraz ze wzrostem nasilenia zwapnien w tetnicach
wiencowych roénie ryzyko wystgpienia zdarzen sercowo-naczyniowych, a nasilone zwapnienia

w istotny sposob wptywaja na skuteczno$¢ zabiegdéw rewaskularyzacji migsnia sercowego”.

Przebieg angioplastyki tetnic wiencowych przy obecnosci zwapnien

Niezbednym warunkiem do osiaggnigcia optymalnych dtugotrwatych wynikéw PCI jest peine
rozprezenie balonu angioplastycznego, a nastepnie stentu oraz jego prawidtowe przyleganie do
$ciany naczynia. Obecno$¢ mocno zwapnialych zmian miazdzycowych, w czgsci przypadkow,
uniemozliwia przeprowadzenie skutecznego zabiegu angioplastyki z implantacjg stentu, a ich
wystepowanie zwiazane jest z wiekszym ryzykiem powiktan oraz gorszym rokowaniem® ° 7 4,

Spowodowane jest to duza twardo$cig silnie uwapnionych zmian, co moze prowadzi¢ do



nieodpowiedniego poszerzenia naczynia w trakcie wykonywania inflacji balonowej oraz

niepetnego rozprezeniem stentu.

Uwapnione blaszki miazdzycowe charakteryzujg si¢ niejednorodng morfologig i z uwagi na
komponente wapnia w niektérych miejscach moga poddawac si¢ tatwiej inflacji balonowej, a
w niektérych nawet wysokie ci$nienie w balonie nie jest w stanie poszerzy¢ $wiatta naczynia®.
Prowadzi to do nieréwnomiernego roztozenia sity radialnej na poddawane angioplastyce
naczynie®. Stan taki zagraza uszkodzeniem $rodbtonka, co moze skutkowa¢ powstaniem

dyssekcji (rozwarstwienia) lub nawet perforacja $ciany naczynia® 1

, 2w okresie pozabiegowym
nadmierng odpowiedzig zapalng S$ciany naczynia. Uszkodzenie S$ciany naczynia oraz
nieprawidlowe rozpre¢zenie stentu prowadza do czgstszego wystgpowania groznych zdarzen

niepozadanych: restenozy lub zakrzepicy w stencie!! 12,

Techniki zabiegowe umozliwiajace modyfikacje uwapnionych zmian w tetnicach

wiencowych

Aterektomia rotacyjna lub rotablacja (ang. rotational atherectomy - RA) razem z innymi
rzadziej stosowanymi metodami zabiegowymi, takimi jak balony tnace, orbitalna aterektomia
czy wewnatrznaczyniowa litotrypsja sg technikami umozliwiajagcymi wykonanie skutecznego
zabiegu PCI w obrebie silnie zwapnialych zmian, gdy tradycyjna angioplastyka jest

nieskuteczna.

Balony tnace zostaty zaprojektowane w sposob utatwiajacy poszerzenie silnie uwapnionych zmian
za pomoca kilku niewielkich ostrzy (wysoko$¢ 0,25 mm) umieszczonych na ich powierzchni®®,
Podczas rozprezenia balonu dochodzi do nacigeia zwapniatej blaszki miazdzycowej, co umozliwia
jej pelne poszerzenie oraz nastgpnie implantacj¢ stentu. Wérod wad balondéw tnagcych wymienia si¢
ich mniejszag skutecznos¢ w przypadku masywnych zwapnien oraz duza sztywnosc,
uniemozliwiajagca ich zastosowanie w naczyniach kretych oraz zmianach ciasnych®. Agresywne
zabiegi PCI z zastosowaniem balondw tnacych mogg rowniez spowodowaé dyssekcje Sciany

naczynia utrudniajgc zastosowanie w dalszym etapie zabiegu rotablacji.

Inng metoda pozwalajaca modyfikowac silnie uwapnione blaszki miazdzycowe jest litotrypsja
wewnatrznaczyniowa. Zasada dziatania tej technologii jest analogiczna do zewnetrznej
litotrypsji stosowanej w urologii. Zrodtem fali ultradzwiekowej jest rozprezany w naczyniu
wiencowym balon, a impulsy powoduja peknigecia uwapnionych blaszek miazdzycowych,

umozliwiajac wlasciwe rozprezenie stentu iapozycj¢ jego przesel w stosunku do $ciany
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naczynia'®. Metoda ta jest przede wszystkim przydatna przy zabiegach dotyczacych naczyn o

duzej $rednicy.

Aterektomia orbitalna jest metoda podobng do RA, ale w przeciwienstwie do rotablacji wiertto
obraca si¢ koncentrycznie wraz z prowadnikiem. Podobnie jak w RA bor pokryty jest
diamentowa warstwa 1 dzigki poruszaniu si¢ jak orbita wywiera odsrodkowa site na $ciang
naczynia, powodujgc $cieranie uwapnionych zmian. Mozna kontrolowa¢ glebokos¢ ablacji,
zmieniajgc predkos¢ systemu w zakresie 60 000 — 120 000 obr./min, co przeklada si¢ na
wielkos¢ orbity, po ktorej porusza si¢ wiertto. Potwierdzono skuteczno$¢ i1 bezpieczenstwo
systemu u chorych ze zmianami typu de novo i duzymi zwapnieniami w obserwacji 5-letniej
(badania ORBIT)!® 17, Aktualnie metoda ta wykorzystywana jest gltownie w Ameryce Ponocne;j

1 stanowi interesujacg alternatywa dla RA.

Natomiast procedura RA polega na wprowadzeniu do $wiatta naczynia wiencowego
specjalnego sztywnego prowadnika, a nastepnie wirujacego z duza predkoscia, pokrytego
diamentowymi opitkami wiertta o $rednicy od 1,25 do 2,5 mm, o predkosci katowej
dochodzacej do 140000 — 200 000 obr./min. W rozwierconej w ten sposob zmianie
miazdzycowej mozna wykona¢ skuteczne rozprgzenie balonu angioplastycznego i docelowo

implantacje stentu.

Skuteczno$¢ 1 bezpieczenstwo zabiegow rotablacji wykazano w wielu badaniach
rejestrowych?!. W duzym rejestrze zdarzenia niepozadane w trakcie hospitalizacji wystapity u
8,3% chorych, a $miertelno$¢ catkowita w tym okresie wynosita zaledwie 0,6%. Najczgstszym
powiklaniem zabiegu byto wystapienie okotoproceduralnego zawatu mig¢snia sercowego - U
7,4% chorych, dyssekcja naczynia wystgpita u 7,0 % pacjentow, perforacja naczynia u 1,0 %,
a zjawisko zwolnionego przeplywu krwi w naczyniu bedace nastgpstwem zatorowosci
obwodowej (czyli tzw. slow/no-flow phenomenon) - u 1,1 % wszystkich chorych. W
obserwacji rocznej zdarzenia niepozadane obserwowano u 16% chorych, a $miertelno$¢
wynosita 5%. Ze wzgledu na ryzyko powyzszych powiktan, metoda rotablacji nie jest zalecana
w przypadku zabiegow w przestach zylnych, naczyniach z obecng skrzepling lub dyssekcjg oraz
jesli zabiegowi poddawane jest ostatnie drozne naczynie u chorego z istotnie obnizong funkcja
skurczowg lewej komory?®®,

Zgodnie z aktualnymi mi¢dzynarodowymi zaleceniami RA powinna by¢ stosowana w celu
modyfikacji silnie uwapnionych zmian umozliwiajac wykonanie pelnego poszerzenia zwezenia
oraz implantacje stentu *® °. W ciagu ubiegtej dekady, z uwagi na konieczno$¢ wykonywania
coraz bardziej zlozonych zabiegow angioplastyki wiencowej, obserwowano Wwzrost
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zainteresowania rotablacjg tetnic wiencowych. Wedtug dostepnych danych RA jest stosowana

u 1-5% wszystkich zabiegdéw PCI, a odsetek ten stale rosnie'® 2.

Przyczyny oraz predyktory niepowodzenia zabiegow RA

W dostepnej literaturze najczgsciej wymienianymi czynnikami, ktore tacza si¢ ze zwigkszonym
ryzykiem niepowodzenia RA tetnic wiencowych sg: zaawansowany wiek, niska frakcja
wyrzutowa lewej komory, cukrzyca, przewlekta choroba nerek, dializoterapia czy miazdzyca
zarostowa tetnic obwodowych 22 2 24 22 26 Czynniki te odzwierciedlajg ogolny stan kliniczny
pacjenta, wysokie ryzyko sercowo-naczyniowe i zwigzane z tym wysokie ryzyko zabiegow
PCI. Istniejg jedynie pojedyncze doniesienia skupiajace si¢ na analizie anatomii naczyn
poddanych zabiegowi RA oraz technicznych aspektow procedury pod katem przyczyn
niepowodzenia zabiegu. Bouisset i wsp. w duzym rejestrze wykazali, ze istotna zmiana w pniu
lewej tetnicy wiencowej, a takze pte¢ zenska oraz ostry zespot wiencowy sa niezaleznymi
predyktorami komplikacji w obserwacji 1 rocznej.?” W innej pracy wskazano, ze pacjenci u
ktérych wskazaniem do rotablacji jest brak mozliwosci wprowadzenia balonu na zmiang z
powodu niekorzystnej anatomii, rokujg gorzej w obserwacji 1-rocznej niz chorzy, u ktoérych
balon mozna bylo wprowadzi¢ na zmiang, lecz nie bylo mozliwe uzyskanie pelnego jego
rozprezenia®®. Juz w badaniach z kofica XX wieku zwracano uwage, ze zaburzenia odptywu
krwi w naczyniu poddanym RA, nieregularno$¢ zmiany czy tez jej kretos¢ predysponuja do
niepowodzenia zabiegu rotablacji®®. W innej publikacji wykazano, ze zmiany zlozone,
ekscentryczne, dtugie 1 zwapniate moga predysponowac¢ do wystgpienia dysekcji podczas
zabiegu®®. W ostatnim czasie w jednym z doniesien wskazano, Ze wewngatrzszpitalne
powiklania zwigzane z RA wystepuja czesciej u pacjentdow ze zmianami dlugimi (>20mm) 1
bardziej kretymi oraz w trakcie zabiegow wykonywanych w trybie naglym3. W
przeciwienstwie do powyzszych danych w wieloosrodkowym rejestrze wskazano, ze zmiany
dhugie (>25 mm) nie maja wptywu na powiklania wewnatrzszpitalne oraz dtugoterminowe
wyniki zabiegu®?. Wykazano takze, ze powiktania zwiazane z procedura dotyczyly czeiciej
pacjentow z zabiegami w trybie pilnym oraz z chorobg trojnaczyniowa (w pordéwnaniu do

jednonaczyniowej)®.

W dostepnym pisSmiennictwie brakuje bardziej szczegdétowych danych, czy okreslone cechy
anatomiczne zmian w t¢tnicach wiencowych lub czynniki zwigzane z samg procedurg RA moga

predysponowa¢ do niepowodzenia zabiegu. Nie dysponujemy precyzyjnymi opracowaniami



oceniajacymi, czy np. okreslona kretoS¢ naczynia, nasilenie zmian, dlugos$¢ zwapnien,

sekwencyjny charakter zwezenia moga wplywac na skutecznos$¢ zabiegu.



CEL PROJEKTU BADAWCZEGO

Celem projektu badawczego bylo ustalenie czynnikdw zwigzanych z niepowodzeniem
zabiegdw RA, ze szczegdlnym uwzglednieniem anatomii naczyn poddawanych zabiegowi, jak

rowniez czynnikow zwigzanych z samg technika zabiegu.
Szczegotowe cele projektu:
1. Ocena skutecznosci 1 czgsto$ci wystepowania powiklan zabiegéw RA.

2. Ocena przydatnosci skali Syntax w przewidywaniu wynikow wewnatrzszpitalnych oraz

rocznych zabiegéw RA.

3. Analiza anatomii zmian w tetnicach wiencowych poddawanych RA na podstawie
koronarografii, w tym dlugo$ci zmian, zaawansowania i dlugosci zwapnien,

sekwencyjnego charakteru zmian.

4. Doktadne okreslenie kretosci naczynia z oceng katéw przed, na i za zwezeniem

poddawanym RA.

5. Wyodrebnienie istotnych predyktorow niepowodzenia zabiegdw RA, wilaczajac w to
nieskuteczne umieszczenie prowadnika rotablacyjnego na obwodzie naczynia oraz

nieskuteczne lub powiktane poszerzenie zmiany poddawanej RA.



MATERIAL I METODY

Badania przedstawione w opracowaniu przeprowadzono w Klinice Kardiologii Wojskowego
Szpitala Klinicznego we Wroctawiu oraz Klinice Chorob Serca Uniwersytetu Medycznego we
Wroctawiu. Drugg cze$¢ badan przeprowadzono we wspdlpracy z Gornoslagskim Centrum
Medycznym w Katowicach. Zgode na przeprowadzenie badan wydata Komisja Bioetyczna

przy Uniwersytecie Medycznym we Wroctawiu.

W ramach publikacji “Utility of the SYNTAX Score in the risk stratification of patients
undergoing rotational atherectomy” retrospektywnej analizie poddano wszystkich kolejnych

chorych poddanych zabiegom RA w Klinice Kardiologii Wojskowego Szpitala Klinicznego we
Wroctawiu w latach 2008 —2016.

Badanie mialo charakter obserwacyjny. Zgromadzono dane demograficzne, kliniczne oraz dane
dotyczace wykonywanej procedury, w tym ocen¢ morfologii zmian poddanych RA. Leczenie
zastosowane w trakcie hospitalizacji pozostawato do decyzji lekarza prowadzacego i bylo
zgodne z obowigzujacymi wytycznymi Europejskiego Towarzystwa Kardiologicznego. Sposob
przeprowadzenia zabiegu, dobor odpowiednich urzadzen oraz pozostate techniczne aspekty

zabiegu pozostawaty do decyzji operatora przeprowadzajacego zabieg RA.

[lo§¢ 1 ztozono§¢ zmian miazdzycowych w tetnicach wieicowych poddano ocenie w
ogolnodostepnej skali Syntax (Syntax Score - SS). Obliczenie warto$ci SS oraz analiza zapisu
kazdej z koronarografii i zabiegu RA zostaly przeprowadzone przez dwoch kardiologow
interwencyjnych, a w razie sprzecznych opinii decydowata decyzja trzeciego nadzorujacego
kardiologa. Dodatkowo oceniono skale pochodne od SS, takie jak rezydualny SS i indeks
rewaskularyzacji w skali SS oraz skalg¢ oceny klinicznej EuroScore 2. Pacjenci zostali
podzieleni na grupe z wysokg wartoscig SS (> 33 punktoéw) oraz grupe z niska/posrednig
warto$cig SS (< 33 punktoéw). W badaniu poddano analizie czgstos¢ wystepowania powiktan
okotozabiegowych, wewnatrzszpitalnych oraz istotnych zdarzen sercowo-naczyniowych w
obserwacji rocznej w obydwu grupach. U wszystkich pacjentow uzyskano roczng obserwacje
dotyczaca kolejnych hospitalizacji, innych zdarzen niepozadanych w tym zawatow serca i
udarow moézgu oraz zgondéw ze wszystkich przyczyn, positkujac si¢ wizytami szpitalnymi,

rozmow3 telefoniczng lub danymi z Narodowego Funduszu Zdrowia.
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W ramach publikacji ,,Acute angulation and sequential lesion increase the risk of rotational
atherectomy failure” analizie poddano wszystkich kolejnych chorych poddanych zabiegom
RA tetnic wiencowych w latach 2008-2018 w Klinice Kardiologii Wojskowego Szpitala

Klinicznego we Wroctawiu oraz w Gornoslaskim Centrum Medycznym w Katowicach.

Badanie miato charakter obserwacyjny, nie bylo kryteriow wylaczenia. Zgromadzono dane
demograficzne, kliniczne oraz szczegdtowe dane dotyczace wykonywanej procedury, w tym
doktadnie oceniono morfologi¢ zmian poddanych zabiegowi. Zapis kazdej koronarografii i
zabiegu RA, w tym kretos¢ naczyn zostaly poddane analizie przez dwoéch kardiologow
interwencyjnych. W razie sprzecznych opinii, o wyniku decydowala decyzja trzeciego
nadzorujacego kardiologa. Leczenie zastosowane w trakcie hospitalizacji pozostawalo do
decyzji lekarza prowadzacego 1 bylo zgodne z obowigzujacymi wytycznymi Europejskiego
Towarzystwa Kardiologicznego. Sposob przeprowadzenia zabiegu, dobdr odpowiedniego
sprzegtu oraz pozostale techniczne aspekty zabiegu pozostawaly do decyzji operatora

przeprowadzajacego zabieg RA.

Kreto$¢ naczyn oceniono wizualnie na podstawie dostepnej angiografii tetnic wiencowych
okreslajac kat przed zmiang, na zmianie oraz za zmiang poddang RA. Zakrety naczynia
okreslono na podstawie pomiaru kata miedzy osig naczynia przed oraz za zakretem w danej

czgsci naczynia (ryc. 1).
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Ryc. 1. Przyktad oceny katow naczynia: A i C - wyj$ciowa koronarografia, B — ostry kat na

zmianie (85°), kat przed zmiang (112°) i za zmiang (78°), D - rozwarty kat na zmianie (114°),
kat przed zmiang (112°) i za zmiang (133°).

Zmiang sekwencyjng w danym naczyniu scharakteryzowano jako co najmniej dwa istotne

zwezenia przedzielone odcinkiem niezmienionej tetnicy wiencowe.

Nasilone zwapnienia w tgtnicach wiencowych zostaly zdefiniowane jako zacienienia po obu
stronach naczynia, widoczne w angiografii bez podania srodka kontrastowego zar6wno podczas

skurczu serca jak i bez jego ruchu.
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Dhugo$¢ zwapnienia okreslono na podstawie pomiaru widocznego w koronarografii zwapnienia

w obrebie zwezenia poddanego RA.

Nieskuteczny pasaz borem oznaczat brak mozliwo$ci wprowadzenia boru na zmiang, utknigcie
boru, niepelne poszerzenia zmiany, niemozno$¢ implantacji stentu, rezydualne zwe¢zenie >30%

lub zwolniony przeplyw w naczyniu po RA.

Na pierwszorzedowy ztozony punkt koncowy sktadaly si¢: brak mozliwosci wprowadzenia
prowadnika rotablacyjnego na obwdd naczynia, nieskuteczny pasaz borem rotablacyjnym oraz
powiktania i1 zdarzenia niepozadane okotozabiegowe i obserwowane do 24 godzin od zabiegu
(tzw. niepowodzenie kliniczne RA). Wyszczego6lniono dodatkowo drugi pierwszorzedowy
punkt koncowy sktadajacy si¢ z braku mozliwosci wprowadzenia prowadnika rotablacyjnego
na obwod naczynia oraz nieskuteczny pasaz borem rotablacyjnym (tzw. niepowodzenie
zabiegowe RA). Drugorzgdowy punkt koncowy stanowily same powiktania okotozabiegowe

oraz zdarzenia niepozadane wystepujace do 24 godzin po zabiegu.

Analiza statystyczna

Zmienne jako$ciowe zaprezentowano jako liczby wraz z procentem w stosunku do catosci
populacji. Zmienne ciaglte o rozktadzie normalnym zaprezentowane zostaly jako $rednia
arytmetyczna + odchylenie standardowe, pozostate zmienne ciagle zostaly przedstawione jako
mediana z przedzialem miedzykwartylowym. W zaleznos$ci od rodzaju rozktadu zmienne ciggte
poréwnywano z zastosowaniem testu t-studenta lub testu U Manna-Whitney’a. Zmienne
jako$ciowe porownano testem x2. Wynik uznano za istotny statystycznie, gdy warto$¢ p
wynosita < 0,05. Do oceny predyktoréw wystapienia punktu koncowego zastosowano modele
jedno 1 wieloczynnikowej regresji logistycznej oraz model proporcjonalnego hazardu Coxa.
Model wieloczynnikowy zawieral wszystkie zmienne z wynikiem p<0,05 w analizie
jednoczynnikowej. Wszystkie obliczenia wykonano z zastosowaniem programu Statistica 10.0

(StatSoft, USA).
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Abstract

Introduction: The SYNTAX Score (SS) evaluates the angiographic complexity
of coronary artery disease to assess the cardiovascular risk after coronary
revascularization. The aim of the study was to evaluate whether SS results
are associated with in-hospital and 1-year outcomes of patients undergoing
percutaneous coronary intervention (PCl) requiring rotational atherectomy
(RA).

Material and methods: We analyzed data of 207 consecutive patients who
underwent PCl with RA. Patients were divided into two groups: those with
high SS (> 33 points) and those with low/intermediate SS (0-33 points).
Results: In 21 (10%) patients SS was high and 186 (90%) patients had low/
intermediate SS. Patients with high SS were older (76 vs. 71 years, p = 0.008)
and more frequently diagnosed with chronic kidney disease (38% vs. 18%,
p = 0.03) and heart failure (71% vs. 30%, p = 0.0001). In patients with high
SS the RA procedure was longer (p = 0.004), required more contrast (p =
0.005) and higher radiation doses (p = 0.04), and contrast-induced nephrop-
athy was more frequent (14% vs. 2%, p = 0.001).

Conclusions: In our RA patients there was no significant difference between
the frequency of in-hospital and 1-year adverse cardiovascular events de-
pending on the SS result. High SS correlates only with parameters describ-
ing the extensity and technical complexity of the procedure. However, the
unavailability of other risk assessment tools in this population raises the
need to create a new more specific risk score for patients requiring RA.

Key words: myocardial revascularization, percutaneous coronary
intervention, coronary artery stenosis.

Introduction

Rotational atherectomy (RA) is a well-recognized method of percuta-
neous coronary intervention (PCl) facilitation, especially in patients with
complex lesions with severe calcifications [1, 2]. RA is mainly used in
patients with challenging coronary anatomy and many comorbidities
[3, 4]. It is technically difficult, has a long learning curve and should be
performed by experienced operators [5, 6]. Most recommendations re-
garding RA in ESC guidelines and recommendations are based only on
the expert consensus (class C) due to limited data from clinical trials [7].
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The shortage of contemporary research is main-
ly seen in the area of procedural technique [8].
Nevertheless, the number of RA procedures is
increasing mainly due to the increasing need of
PCI facilitation in the elderly population with se-
vere calcifications in coronary arteries [5, 9]. Since
the RA procedure does not require cardiosurgi-
cal backup, more and more smaller centers have
started performing RA [10]. This raises the need
for an adequate pre-procedural risk stratification
and patient selection in order to minimize the risk
of complications in less experienced, low-volume
centers. The SYNTAX Score (SS) is a tool widely
accepted by interventional cardiologists and val-
idated in patients undergoing PCl in general [11].
SS is designed for comprehensive anatomical as-
sessment of coronary artery lesions which helps
to predict the complexity of the PCl procedure [12,
13]. The use of SS was also proved to be effec-
tive in predicting mortality after PCl procedures
[14-16]. Due to the accessible online calculator
(http://www.syntaxscore.com/) it is easy to apply
in everyday practice. The score is based on evalu-
ation of 12 variables concerning coronary artery
lesions.

No studies so far have assessed the usefulness
of SS in patients undergoing PCl accompanied
by RA. The aim of the study was to assess the
periprocedural, in-hospital and 1-year outcomes
of patients undergoing PCl with RA, depending on
the value of SS.

Material and methods
Study population

In this single center observational retrospec-
tive study we included all consecutive patients
undergoing PCl with RA performed in the institu-
tion from 2008 to 2016. Baseline demographics,
clinical characteristics and detailed procedural
data were collected, along with lesion characteris-
tics and basic quantitative coronary angiography
parameters. Information on all postprocedural
complications as well as in- and out-of-hospital
adverse cardiovascular events was collected. One-
year follow-up data regarding all-cause mortality,
recurrent hospitalizations, and adverse events
were obtained from the Polish National Health
Fund database, so no patient was lost to fol-
low-up. The study protocol was accepted by the
local ethics committee and was in accordance
with the Declaration of Helsinki.

Coronary angiography assessment

SS calculations and angiographic results were
assessed independently by 2 experienced opera-
tors. In case of inconsistency a third calculation
was done by the supervisor cardiologist. Scores

linked to SS were additionally assessed: residual
SS and Syntax Revascularization Index. The clini-
cal risk was accessed according to the logistic Eu-
roSCORE |l scale. Patients were divided into two
groups: patients with SS 34 points or higher (high
SS group) and patients with SS up to 33 points
(low SS group).

Procedure and treatment

The RA procedure was performed using the
standard Boston Scientific Rotablator system
(Boston Scientific, Marlborough, MA, USA). All
procedures were performed by experienced inter-
ventional cardiologists. The radial or femoral route
was used according to the operator’s discretion.
In-hospital treatment before and after RA was
conducted according to current standards, includ-
ing adequate pharmacotherapy in patients with
comorbidities such as heart failure, atrial fibrilla-
tion, and diabetes mellitus, which was left to the
discretion of physicians in charge of the patients.
In patients with multivessel coronary artery dis-
ease disqualification from the coronary artery by-
pass grafting (CABG) procedure and qualification
for RA were performed by the local Heart Team.

Statistical analysis

Continuous variables with normal distribution
are presented as mean + standard deviation. Con-
tinuous variables with skewed distribution are
presented as median with interquartile range. Cat-
egorical variables are presented as numbers and
percentages. For continuous variables intergroup
differences were compared using Student’s t test
or the Mann-Whitney U test, depending on the
type of distribution. The 2 test was used to com-
pare categorical variables. A p-value < 0.05 was
considered statistically significant. Cox propor-
tional hazard models were used to determine the
predicting factors of death and major adverse car-
diac events. All statistical analyses were performed
using the Statistica 13.1 (StatSoft, USA) software.

Results

Demographic and laboratory characteristics
of study groups

The study group comprised 207 consecutive
patients undergoing the RA procedure and 21 pa-
tients were included in the high SS group. These
patients were older (76 +9 vs. 71 +9 years, p =
0.008), more often diagnosed with heart failure
(71% vs. 30%, p < 0.001), thyroid disease (29% vs.
12%, p = 0.033) and chronic kidney disease (38%
vs. 18%, p = 0.032). Patients with low SS had more
often undergone PCl in the past (78% vs. 33%, p <
0.001). There were no differences in the results of
basic laboratory tests. Complete demographic and
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laboratory characteristics are presented in Table I.
Complete data regarding risk scales are presented
in Table II.

Procedural and lesion characteristics

Complete data regarding procedural charac-
teristics are presented in Table IlI. Procedural suc-
cess was high in both groups (100% and 92%, p =
0.177). It should be pointed out that the majority
of patients with high SS were disqualified from
CABG (67%) by the local Heart Team despite the
SS indicated benefit of this method of treatment.

It was caused mainly by numerous comorbidi-
ties not accounted for in the SS or other risk strat-
ification tools. RA was performed mainly (60%)
with radial access; however, the preferred access
site changed during the study period from femoral

Table I. Clinical and laboratory characteristics

at the beginning to radial later on. There were sig-
nificant differences between the two groups in the
extent and duration of the procedure. Amount of
contrast used (323 ml vs. 250 ml, p = 0.004), ra-
diation exposure (3725 mGy vs. 2559 mGy, p =
0.035), fluoroscopy time (30 min. vs. 20 min, p =
0.001) and total PCI time (114 min vs. 85 min, p =
0.003) were all higher in the high SS group. After
the procedure, patients were prescribed standard
dual antiplatelet therapy. The majority of patients
received acetylsalicylic acid (97%) along with an
P2Y12 inhibitor (98%).

Periprocedural, in-hospital and 1-year
follow-up complications

The study groups did not differ in terms of
incidence of periprocedural complications and

Parameter All patients Patients with high Patients with low P-value
SYNTAX Score SYNTAX Score

Number 207 21 (10%) 186 (90%)

Age [years] 7119 76 +9 7149 0.008
Male 137 (66%) 11 (52%) 126 (68%) 0.16
Hypertension 170 (82%) 19 (90%) 151 (81%) 0.29
Diabetes mellitus 88 (43%) 10 (48%) 78 (42%) 0.62
Hypercholesterolemia 96 (46%) 9 (43%) 87 (47%) 0.73
Heart failure 70 (34%) 15 (71%) 55 (30%) < 0.001
Atrial fibrillation 44 (21%) 7 (33%) 37 (20%) 0.15
Previous M| 130 (63%) 13 (62%) 117 (63%) 0.93
Current smoker 15 (7%) 1(5%) 14 (8%) 0.64
Previous stroke/TIA 26 (13%) 3 (14%) 23 (12%) 0.80
Thyroid disease 28 (14%) 6 (29%) 22 (12%) 0.03
Asthma/COPD 14 (7%) 4 (19%) 10 (5%) 0.02
Cancer 25 (12%) 3 (14%) 22 (12%) 0.74
CKD 42 (20%) 8 (38%) 34 (18%) 0.03
Previous PCI 152 (73%) 7 (33%) 145 (78%) < 0.001
Previous CABG 31 (15%) 3 (14%) 28 (15%) 0.93
WBC [10/pl] 8 +2 82+1.8 7.7 +2.1 0.24
RBC [106/l] 5 (4-5) 44405 4.5 (4.2-4.8) 0.45
HGB [g/dl] 14 £1.4 133 +1.6 13.6 £1.3 0.29
PLT [10°/pl] 205 (176-249) 229.3£99.3 205 (177-249) 0.79
Glucose [mg/dl] 109 (96-134) 136 52.7 108.5 (96-132) 0.16
eGFR ml/min/1.73 m? 78 (£25) 65 (+23) 79 £24 0.01

Data are presented as numbers and percentages for categorical variables, mean + standard deviation for continuous variables with
normal distribution, and median with interquartile range for continuous variables with skewed distribution. Ml — myocardial infarction,
TIA - transient ischemic attack, COPD — chronic obstructive pulmonary disease, CKD — chronic kidney disease.
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Table II. Risk scales

Parameter All patients Patients with high Patients with low P-value
SYNTAX Score SYNTAX Score

Syntax Score 19 10 41 +6 17 +8 < 0.001

Residual Syntax Score 8 (0-14) 25 +10 7 (0-1) < 0.001

Syntax Revascularization Index, % 59 (42-100) 40 17 63 (43-100) < 0.001

EuroSCORE 2 2.4 (1.4-4.9) 5.1 (3.7-9.5) 2.2 (1.3-4.2) < 0.001

Data are presented as mean + standard deviation for continuous variables with normal distribution, and median with interquartile range

for continuous variables with skewed distribution.

Table IIl. Procedural and lesion characteristics

Parameter All patients Patients with high Patients with low P-value
SYNTAX Score SYNTAX Score
Stable patient 165 (80%) 14 (67%) 151 (81%) 0.12
Radial access 125 (60%) 11 (52%) 114 (61%) 0.43
Procedural success 192 (93%) 21 (100%) 171(92%) 0.18
CABG disqualification 75 (35%) 14 (67%) 61 (33%) 0.002
Stenosis (%) 95 (90-99) 99 (95-100) 95 (90-99) 0.005
Lesion length [mm] 24 (15-35) 37 (£18) 23 (15-35) 0.013
Lesion B2/C 186 (90%) 21 (100%) 165 (89%) 0.10
Ostial lesion 27 (13%) 7 (33%) 20 (11%) 0.004
Bifurcation 81 (39%) 11 (52%) 70 (38%) 0.19
Chronic total occlusion 23 (11%) 7 (33%) 16 (9%) < 0.001
Severe calcifications 186 (90%) 21 (100%) 165 (89%) 0.10
Amount of contrast [ml] 250 (200-300) 323 (x111) 250 (200-300) 0.005
Radiation [mGy] 2623 (1686-4171) 3725 (£1650) 2559 (1649-4042) 0.04
Fluoroscopy time [min] 20 (15-29) 30 (£10) 20 (15-28) 0.001
PCI time [min] 85 (70-110) 114 (£36) 85 (70-105) 0.004

Data are presented as numbers and percentages for categorical variables, mean + standard deviation for continuous variables with normal
distribution, and median with interquartile range for continuous variables with skewed distribution. CABG — coronary artery bypass

grafting, PCl — percutaneous coronary intervention.

cardiovascular adverse events during in-hospital
and 1-year follow-up. High SS was also not pre-
dictive in Cox regression analysis, regarding both
all-cause death (HR = 1.32, 95% Cl: 0.39-4.51,
p =0.66) and overall adverse cardiac events (HR =
1.03, 95% Cl: 0.60-1.50, p = 0.12). The only com-
plication occurring more frequently in the high SS
group was contrast-induced nephropathy (CIN)
(14% vs. 2%, p = 0.001). Complete data regarding
complications and procedural outcomes are pre-
sented in Table IV.

Discussion

The SS values in our study, despite complex de-
scription of lesion anatomy, do not correlate with
RA results and do not predict either procedur-
al complications or long-term outcomes. A high

score (over 33 points) predicts a higher major ad-
verse cardiovascular event rate and poor outcome
after PCl in comparison to CABG [17]. Notwith-
standing, the SS seems not to be a suitable tool
for risk stratification after RA.

Currently, the SS and clinical SS (including pa-
tients’ clinical characteristics) are the most useful
methods in PCl risk stratification. Although the
SS seems to be adequate in predicting outcome
after PCl in general, there is a need for more ded-
icated and accurate tools for assessing risk and
outcome of such complex procedures as RA. For
another complex PCI subgroup, chronic total oc-
clusions (CTO), adequate dedicated scores (Euro-
CTO, J-CTO) were created to answer this need [18,
19] and SS also proved its predictive usefulness
[20]. Thus far, no such scale has been designed
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Table IV. Periprocedural complications and in-hospital and 1-year adverse events

Parameter All patients Patients with high Patients with low P-value
SYNTAX Score SYNTAX Score

No/slow flow 3 (1%) 0 (0%) 3 (2%) 0.56
Side branch occlusion 5 (2%) 1 (5%) 4 (2%) 0.46
Dissection 8 (4%) 2 (10%) 6 (3%) 0.16
Perforation 3 (1%) 0 (0%) 3 (2%) 0.56
Emergency CABG 0 (0%) 0 (0%) 0 (0%) -
AVB with PM 0 (0%) 0 (0%) 0 (0%) -
Overall complications 19 (9%) 3 (14%) 16 (9%) 0.39
In-hospital stroke/TIA 1 (0%) 0 (0%) 1(0.5%) 0.74
In-hospital MI 28 (14%) 5 (24%) 23 (12%) 0.15
In-hospital death 2 (1%) 1 (5%) 1(0.5%) 0.06
In-hospital major bleeding 14 (7%) 3 (14%) 11 (6%) 0.15
Access site complications 3 (1%) 0 (0%) 3 (2%) 0.56
TVR 1 (0%) 0 (0%) 1(1%) 0.74
CIN 6 (3%) 3 (14%) 3 (2%) 0.001
Overall in-hospital events 30 (14%) 5 (24%) 25 (13%) 0.20
Death in 1-year follow-up 20 (10%) 3 (14%) 17 (9%) 0.45
Ml in 1-year follow-up 20 (10%) 2 (10%) 18 (10%) 0.99
Stroke in 1-year follow-up 2 (1%) 1(5%) 1 (0.5%) 0.06

Data are presented as numbers and percentages. CABG — coronary artery bypass grafting, AVB — atrioventricular block, PM — pacemaker,
TIA - transient ischemic attack, Ml — myocardial infarction, TVR — target vessel revascularization, CIN — contrast-induced nephropathy.

for RA procedures. The widely used EuroSCORE I
scale is very helpful to assess the risk of cardiac
surgery but takes into consideration only clinical
data without the complexity of coronary artery
disease and is inadequate to assess an RA pro-
cedure. However, a rising interest in RA has been
observed recently. A lot of low volume centers
engaged in RA procedures have appeared as a re-
sult of an increase in the number of patients with
highly calcified coronary lesions. So far, many ob-
servational studies have confirmed safety and ef-
ficacy of RA[21-25]. However, due to the technical
complexity of RA and the importance of operator
experience, an accurate pre-procedural risk strat-
ification becomes a crucial point in a patient’s
qualification for the procedure. Low risk proce-
dures could be performed relatively safely even by
less experienced operators in low volume centers.
On the other hand, to maintain high procedural
success and low complication rates, patients with
a calculated higher pre-procedural risk should be
referred to a tertiary center.

We decided to analyze whether a well-known
anatomical SS could assess the risk and predict
complications of RA procedures. To our knowl-
edge, no study has regarded the target use of the

SS for risk stratification after RA. The SS includes
many variables significant for RA procedures such
as the degree of calcifications, and length and
tortuosity of the lesion. Presumably, it might be
useful for assessing results in this population.
However, our research showed that there were no
differences in the incidence of perioperative com-
plications between patients with high and low/
intermediate SS. Differences were found only in
variables associated with the extent of procedure
complexity. Procedures performed in patients with
a high SS lasted longer, more contrast was used
and the radiation exposure was higher. As expect-
ed, CIN was observed more often in this group
(14% vs. 2%) [26]. Also during 1-year follow-up no
significant differences in the incidence of adverse
events, including death, myocardial infarction and
stroke, were observed. These observations sup-
port the conclusion that SS assessed prior to the
procedure does not correlate with the frequency
of procedural complications and 1-year outcomes
after RA and therefore the SS seems not to be a
useful tool for risk stratification in patients under-
going RA procedures. It may be partially associ-
ated with some differences in clinical characteris-
tics of studied populations and our results are to
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be confirmed in larger population. In the SYNTAX
study, the studied population was younger (65
vs. 71 years) and had a lower incidence of prior
myocardial infarction (32% vs. 63%), stroke (8%
vs. 13%), diabetes (28% vs. 43%) and heart failure
(4% vs. 34%) compared to our study group.

RA is the only remaining revascularization op-
tion for many patients. Interventional cardiologists
should be encouraged to perform this procedure,
but have to take into account a long learning curve
[5]. Therefore proper risk stratification and patient
qualification are of paramount importance. A new
specific score would be useful in clinical practice,
correlating with the results of RA and giving a bet-
ter risk stratification of procedural success. Such
a scale, due to the additional differences of RA
from conventional PCl, should contain RA specific
parameters — not included in the SS. This would
make it possible to distinguish technically easier
RA and enable some of the procedures to be per-
formed in smaller, less experienced centers.

This was a single-center retrospective observa-
tional study conducted on a relatively small popu-
lation. Underestimation of outcomes is possible,
so the results should be considered mainly hy-
pothesis-generating. Only all-cause mortality was
reported during follow-up without differentiating
the group of cardiac death patients.

In conclusion, the SS despite comprehensive
description of lesion anatomy does not correlate
with RA results and does not predict either proce-
dural complications or long-term outcomes. Our
results are to be confirmed in a larger population.
However, the SS seems not to be a suitable tool for
pre-procedural risk stratification. Taking into ac-
count the need for accurate patient qualification
to maintain a high procedural success and low
complication rate both in low and high volume
centers, a new risk assessment tool dedicated for
RA procedures would be useful in clinical practice.

Acknowledgments

This research was financially supported from
the subsidy No. SUB.E190.19.052 for the Depart-
ment of Heart Diseases, Wroclaw Medical Uni-
versity, Poland. The authors have no conflicts of
interest to disclose.

Conflict of interest

The authors declare no conflict of interest.

References

1. Moussa |, Di Mario C, Moses J, et al. Coronary stenting
after rotational atherectomy in calcified and complex
lesions. Circulation 1997; 96: 128-36.

2. Tomey MI, Kini AS, Sharma SK. Current status of ro-
tational atherectomy. JACC Cardiovasc Interv 2014; 7:
345-53.

w

[

o

b

oo

0

—-
—_

—-
w

—-
~

Chiang MH, Yi HT, Tsao CR, et al. Rotablation in the
treatment of high-risk patients with heavily calcified
left-main coronary lesions. J Geriatr Cardiol 2013; 10:
217-25.

Kiibler B Zimoch W, Kosowski M, et al. Acute coronary
syndrome - still a valid contraindication to perform
rotational atherectomy? Early and one-year outcomes.
) Cardiol 2018; 71: 382-8.

. Dobrzycki S, Reczuch K, Legutko J, et al. Rotational

atherectomy in everyday clinical practice. Association
of Cardiovascular Interventions of the Polish Society of
Cardiology (Asocjacja Interwencji Sercowo-Naczynio-
wych Polskiego Towarzystwa Kardiologicznego — AISN
PTK): expert opinion. Kardiol Pol 2018; 76: 1576-84.
Barbato E, Carrié D, Dardas P, et al. European expert
consensus on rotational atherectomy. Eurolntervention
2015; 11: 30-6.

Wijns W, Kolh B Danchin N, et al. Guidelines on myocar-
dial revascularization. Eur Heart ) 2010; 31: 2501-55.
Sharma SK, Tomey MI, Teirstein PS, et al. North Ameri-
can Expert Review of Rotational Atherectomy. Circ Car-
diovasc Interv 2019; 12: e007448.

Zimoch WJ, Kubler P Kosowski M, et al. Patients with
acute myocardial infarction and severe target lesion cal-
cifications undergoing percutaneous coronary interven-
tion have poor long-term prognosis. Kardiol Pol 2017;
75:859-67.

. Sadarmin P Sluka M, Ali T, et al. 121 A District General

Hospital Experience of Rotational Atherectomy in the
United Kingdom. Heart 2015; 101: A69.

. Wykrzykowska JJ, Garg S, Girasis C, et al. Value of the

SYNTAX score for risk assessment in the all-comers pop-
ulation of the randomized multicenter LEADERS (limus
eluted from a durable versus ERodable stent coating)
trial. ) Am Coll Cardiol 2010; 56: 272-7.

. Sianos G, Morel MA, Kappetein AR et al. The SYNTAX

Score: an angiographic tool grading the complexity of cor-
onary artery disease. Eurolntervention 2005; 1: 219-27.

. Farooq V, Van Klaveren D, Steyerberg EW, et al. Anatom-

ical and clinical characteristics to guide decision making
between coronary artery bypass surgery and percutane-
ous coronary intervention for individual patients: devel-
opment and validation of SYNTAX score |I. Lancet 2013;
381: 639-50.

Yang H, Zhang L, Xu CH. Use of the SYNTAX Score Il to
predict mortality in interventional cardiology. Medicine
2019; 98: e14043.

. Serruys PW, Onuma Y, Garg S, et al. Assessment of the

SYNTAX score in the syntax study. Eurolntervention
2009; 5: 50-6.

. Kim YH, Park DW, Kim WJ, et al. Validation of SYNTAX

(Synergy between PCl with Taxus and Cardiac Surgery)
Score for prediction of outcomes after unprotected left
main coronary revascularization. JACC Cardiovasc Interv
2010; 3: 612-23.

. Serruys PW, Morice MC, Kappetein AR et al. Percutane-

ous coronary intervention versus coronary-artery by-
pass grafting for severe coronary artery disease. N Engl
J Med 2009; 360: 961-72.

. Morino Y, Kimura T, Hayashi Y, et al. In-hospital out-

comes of contemporary percutaneous coronary inter-
vention in patients with chronic total occlusion. insights
from the J-CTO Registry (Multicenter CTO Registry in
Japan). JACC Cardiovasc Interv 2010; 3: 143-51.

19. Kalogeropoulos AS, Alsanjari O, Keeble TR, et al. CASTLE

el

score versus J-CTO score for the prediction of technical
success in chronic total occlusion percutaneous revas-
cularization. Eurolntervention 2020; 15: e1615-23.

e318

20

Arch Med Sci Atheroscler Dis 2020



20.

2

2

2

2

2

2

—

2

w

4.

5:

=N

Utility of the SYNTAX Score in the risk stratification of patients undergoing rotational atherectomy

Nagashima Y, lijima R, Nakamura M, Sugi K. Utility of
the SYNTAX score in predicting outcomes after coronary
intervention for chronic total occlusion. Herz 2015; 40:
1090-6.

. Rathore S, Matsuo H, Terashima M, et al. Rotational

atherectomy for fibro-calcific coronary artery disease
in drug eluting stent era: Procedural outcomes and an-
giographic follow-up results. Catheter Cardiovasc Interv
2010; 75: 919-27.

Mota P De Belder A, Leitao-Marques A. Rotational
atherectomy: technical update. Rev Port Cardiol 2015;
34:271-8.

. Couper LT, Loane R Andrianopoulos N, et al. Utility of ro-

tational atherectomy and outcomes over an eight-year
period. Catheter Cardiovasc Interv 2015; 86: 626-31.

Li Q Liu J, Lu MY, et al. Safety and efficacy of rota-
tional atherectomy followed by drug-eluting stenting
for treating patients with heavily calcified coronary
lesions. Chinese J Cardiol 2013. doi:10.3760/cma.j.is
sn.0253-3758.2013.06.004

Abdel-Wahab M, Baev R, Dieker P, et al. Long-term clin-
ical outcome of rotational atherectomy followed by
drug-eluting stent implantation in complex calcified
coronary lesions. Catheter Cardiovasc Interv. 2013.
doi:10.1002/ccd.24367.

. Vercellino M, Bezante G, Balbi M. Contrast medium in-

duced nephropathy: new insights into prevention and
risk management. Cardiovasc Hematol Agents Med
Chem 2009; 7: 166-80.

Arch Med Sci Atheroscler Dis 2020

21

e319



[Advance Publication |
Circulation Journal URlﬁlNAL ARTICLE

doi:10.1253/circj.CJ-20-1222

Acute Angulation and Sequential Lesion Increase the
Risk of Rotational Atherectomy Failure

Brunon Tomasiewicz, MD; Piotr Kubler, MD, PhD; Wojciech Zimoch, MD, PhD;
Michatl Kosowski, MD; Wojciech Wantha, MD, PhD; Szymon Fadzinski, MD;
Oscar Rakotoarison, MD; Andrzej Ochata, MD, PhD;

Wojciech Wojakowski, MD, PhD; Krzysztof Reczuch, MD, PhD

Background: The aim of the study was to assess anatomical and procedural predictors of clinical and procedural failure of rotational
atherectomy (RA) in an all-comers population.

Methods and Results: A total of 534 consecutive patients who underwent RA were included in a double-center observational study.
The primary composite endpoint consisted of: rota-wire intreduction failure, burr-passage failure, periprocedural complications and
procedure-related major adverse events. The second primary endpoint included rota-wire introduction failure and burr-passage
failure. The primary endpoint occurred in 76 (14.2%) patients and the second primary endpoint occurred in 64 (12%) Periprocedural
complications occurred in 23 (4.3%) and procedure-related adverse events in 23 (4.3%) patients. Multivariable analysis revealed
angulation on lesion <90° (HR=2.18, 95% Cl: 1.21-3.94, P=0.0096) and sequential lesion (HR=1.89, 95% ClI: 1.01-3.54, P=0.046)
as independent predictors of no clinical success of RA. Multivariable analysis revealed again that angulation on lesion <90° (HR=2.26,
95% CI: 1.16—4.40, P=0.02) and sequential lesion (HR=3.77, 95% CI: 1.64-8.69, P<0.01) as independent predictors of no procedural
success of RA.

Conclusions: The presence of an acute angulation on lesion and sequential lesion are independent determinants of clinical and
procedural failure of RA. Further research is necessary to establish a score predicting RA failure, which can help in preprocedural
risk stratification of patients undergoing complex percutaneous coronary intervention with RA.

Key Words: Calcified lesions; Percutaneous coronary intervention; Rotational atherectomy

otational atherectomy (RA), recently accompanied all PCI implantations.>7
R by orbital atherectomy and intravascular litho- However, RA is a complex procedure with a relatively long

tripsy, is the last resort for successful percutaneous learning curve. Unfortunately, there is a lack of a dedicated
coronary intervention (PCI) of highly calcified or fibrotic score, which could predict the probability of RA failure
coronary lesions. Many studies revealed that the extent of and help the operator with preprocedural risk assessment.
coronary calcifications strongly correlated with the rate of Most established predictors of outcome after RA of heavily
future cardiac events, and the high prevalence of calcifica- fibro-calcified lesions are related to patients general risk
tions in patients with coronary artery disease makes PCI and clinical conditions, such as age, decreased left ventricle
difficult to perform.'? Coronary calcifications are related gjection fraction (LVEF), diabetes mellitus, chronic kidney
to unsuccessful lesion preparation, stent delivery and disease, and peripheral artery disease #!! Notwithstanding,
expansion with subsequent procedure failure, target vessel there is a paucity of data concerning specific predictors of
failure, risk of restenosis, and stent thrombosis.34 The unsuccessful RA, related to detailed lesions anatomy like
community of interventional cardiologists is growing tortuosity, calcification degree and procedural factors,
around the world and the interest in RA has increased over which could be helpful in risk stratification before the pro-
the past decade as a consequence of more calcified and cedure.
complex coronary lesions being treated with PCI. There is The aim of the study was to determine predictors of clini-
a constant increase in the number of RA procedures in more cal and procedural failure of RA in an all-comers popula-
demanding patients subgroups, which constitutes 1-5% of tion, focusing on a visual analysis of coronary lesions

Received December 9, 2020; revised manuscript received February 14, 2021; accepted March 14, 2021; I-STAGE Advance Publica-
tion released online April 22, 2021  Time for primary review: 52 days

Department of Heart Diseases, Wroclaw Medical University, Wroclaw (B.T., P.K., W.Z., M.K., O.R., K.R.); Centre for Heart
Diseases, University Hospital, Wroclaw (B.T., P.K., W.Z., M.K., O.R., K.R.); and Division of Cardiology and Structural Heart
Diseases, Medical University of Silesia, Katowice (W, Wariha, S.L., A.O., W. Wojakowski), Poland

Mailing address: Brunon Tomasiewicz, MD, Borowska 213, Zip: 50-556 Wroclaw, Poland. E-mail: b.a.tomasiewicz@gmail.com

All rights are reserved to the Japanese Circulation Society. For permissions, please e-mail: ¢j@j-circ.or.jp
ISSN-1346-9843 —@

22



[Advance Publication |

TOMASIEWICZ B et al.

Figure 1. Examples of angulation
measurements: (A,C) baseline coro-
nary angiography, (B) angle mea-
surements of an acute angle on a
lesion (85°), pre lesion (112°) and
post lesion (78°), (D) angle measure-
ments of an obtuse angle on a lesion
(114°), pre lesion (118°) and post
lesion (133°).

anatomy and on RA procedure-related factors.

Study Population

Between April 2008 and November 2018, all consecutive
patients who underwent PCI with accompanying RA were
enrolled in a double-center observational study. There were
no exclusion criteria. Baseline demographic, clinical char-
acteristics, detailed anatomical and procedural data were
collected, including indication for procedure, urgency, access
site, all PCI equipment and lesion anatomy with basic
quantitative coronary angiography (QCA) parameters,
and characteristics such as length, tortuosity, length and
severity of calcifications, sequential character of the lesion
and Syntax Score. Anatomical parameters were obtained
by a visual evaluation of a coronary angiography by 2
independent interventional cardiologists; in case of incon-
sistency, a third assessment was conducted by the supervis-
ing cardiologist.

Data concerning the reason of unsuccessful RA, peri-
procedural complications after each intervention and in-
hospital major adverse cardiovascular events were
collected. All patients gave informed consent for the pro-
cedure. The study protocol was approved by each partici-
pating center, accepted by the local ethics committee and
was in accordance with the Declaration of Helsinki.
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Study Definitions

Severe calcifications were identified when radiopaque den-
sities were visible without heart motion and affecting both
sides of the vessel, and moderate calcifications were identi-
fied when densities were visible during heart motion and
affecting one side of the vessel.

Calcium length was a length of visible radiopaque densi-
ties associated with the lesion.

A sequential lesion was identified when at least 2 signifi-
cant stenoses were separated by a non-stenosed part of the
vessel.

Vessel tortuosity was defined angiographically as a
bending angle before, on and after the lesion. Angulation
of the vessel was measured as a proximal angle between
straight lines drawn along the proximal and distal part of
the culprit lesion, then along the vessel before and after the
lesion. An example of angle measurements on the lesion,
pre lesion and post lesion is presented in Figure 1.

We defined an undilatable lesion as the lesion that could
not be adequately dilated by a balloon, whereas an uncross-
able lesion was defined as a lesion that could be crossed by
a wire, but could not be crossed with even the smallest
balloons.

Syntax Score was calculated according to the online
scoring algorithm (http:/www.syntaxscore.com).!? Lesion
Syntax Score was a calculation of Syntax Score only in the
vessel through which the RA was planned to be perform.

Rota-wire introduction failure was determined as an



[Advance Publication |

Rotational Atherectomy Failure Predictors

Table 1. Baseline Clinical and Laboratory Characteristics
Patients Suc(cne::;g; RA RA cli(n“i:;ISIailure P value
Age, years 71.9 (9.4) 71.9 (+8.3) 0.80
Male 313 (68) 45 (59) 0.12
Hypertension 396 (87) 64 (84) 0.60
Diabetes mellitus 285 (51) 41 (54) 0.85
Prior stroke/TIA 52 (11) 8 (11) 0.83
Hyperlipidemia 244 (53) 41 (54) 0.91
Thyroid disease 52 (11) 8 (11) 0.83
Cancer disease 157 (34) 9(12) 0.87
COPD 27 (6) 5(7) 0.81
Atrial fibrillation 119 (26) 14 (19) 0.15
Peripheral artery disease 106 (23) 21 (28) 0.39
Severe valve disease 58 (12) 11 (15) 0.51
LVEF <50% 168 (37) 34 (45) 0.16
LVEF <35% 76 (17) 14 (19) 0.67
Impaired renal function 94 (21) 19 (25) 0.37
Hemodialysis 13 (3) 2(3) 0.92
Prior acute coronary syndrome 252 (55) 49 (65) 0.12
Prior PCI 307 (67) 56 (74) 0.25
Prior CABG 96 (21) 17 (22) 0.78
Laboratory parameters
White blood cell count (10%uL) 7.3 (5.9-9.1) 7.5 (6.2-8.9) 0.62
Red blood cell count (108/uL) 4.5 (4.1-4.8) 4.5 (4.0-4.8) 0.93
Hemoglobin (g/dL) 13.4 (12.1-14.4) 13.2 (12.4-14.6) 0.65
Platelet count (10%/uL) 204 (169-244) 216 (173-262) 0.23
Creatinine (mg/dL) 0.94 (0.80-1.16) 0.94 (0.80-1.15) 0.72
Glucose (mg/dL) 108 (94-137) 114 (96-143) 0.13
eGFR (mL/min/1.73m?) 72.5 (+26.0) 71.7 (x21.0) 0.87
Risk scores
Logistic Euroscore Il 2.4 (1.4-4.5) 2.7 (1.3-5.8) 0.31
Syntax Score 15 (9-23) 19.5 (11.5-29.0) <0.01
Syntax Score low (<22) 340 (74) 43 (57) <0.01
Syntax Score intermediate (23-32) 80 (18) 21 (28) 0.04
Syntax Score high (=33) 38 (8) 12 (16) 0.04
Lesion Syntax Score 9 (7-12) 10 (7-13.5) 0.37
Syntax Score Il PCI 36.4 (28.9-46.3) 36.7 (29.4-52.7) 0.22
Syntax Score Il PCI mortality 19% (+19) 24% (+24) 0.22
Syntax Score Il CABG 35.4 (+10.9) 36.5 (+11.3) 0.38
Syntax Score Il CABG mortality 14% (+13) 16% (+13) 0.30
Medication at discharge
Aspirin 446 (97) 69 (97) 0.32
P2Y12-inhibitor 450 (98) 65 (92) <0.01
B-blocker 415 (90) 66 (93) 0.24
ACE-inhibitor/ARB 410 (90) 63 (83) 0.65
Statin 429 (94) 68 (96) 0.16
Diuretic 238 (52) 38 (54) 0.61
Nitrates 62 (14) 13 (18) 0.16
Oral anticoagulation 89 (19) 10 (14) 0.44
Proton pump inhibitor 295 (65) 45 (63) 0.94

Data are presented as numbers and percentages for categorical variables, meanzstandard deviation for continuous
variables with normal distribution and median with interquartile range for continuous variables with skewed distribu-
tion. ACE, angiotensin-converter enzyme; ARB, angiotensin receptor blocker; CABG, coronary artery bypass graft-
ing; COPD, chronic obstructive pulmonary disease; eGFR, estimated glomerular filtration rate; LVEF, left ventricle
ejection fraction; PCI, percutaneous coronary intervention; TIA, transient ischemic attack.
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Table 2. Procedure Characteristics
Suc&e::shal; RA RA cl|(n[::;l6;allure P value
Acute coronary syndrome 151 (33) 20 (27) 0.28
Radial access 286 (63) 58 (76) 0.02
Disqualification from CABG 149 (33) 30 (40) 0.24
Temporary pacing 32(7) 8 (11) 0.28
MCS use 6(1) 5(7) <0.01
Reason for RA
Uncrossable lesion 110 (34) 27 (44) 0.10
Undilatable lesion 213 (66) 35 (57) 0.19
Direct RA 109 (25) 12 (16) 0.10
Target vessel
LM 32(7) 5(7) 0.90
LAD 204 (45) 28 (37) 0.27
Cx 73 (16) 13 (17) 0.89
RCA 149 (33) 30 (40) 0.23
Lesion characteristics
Lesion type B2/C 361 (79) 71 (93) <0.01
Ostial lesion 67 (15) 15 (20) 0.25
Bifurcation lesion 184 (40) 34 (45) 0.45
Chronic total occlusion 32(7) 12 (16) 0.01
Moderate calcifications 52 (11) 5(7) 0.21
Severe calcifications 360 (79) 69 (91) 0.02
Sequential lesion 216 (47) 55 (72) <0.001
Calcium length >20mm 266 (58) 56 (74) <0.01
Lesion length >20mm 307 (68) 59 (83) <0.01
Lesion length, mm 25 (15-40) 30 (22-51) <0.01
Diameter stenosis, % 90 (85-98) 90 (90-99) 0.06
Minimum lumen diameter, mm 0.28 (0.04-0.45) 0.20 (0.03-0.36) 0.24
Reference diameter, mm 3.4 (3.0-3.6) 3.1 (3.0-3.5) <0.01
Procedural data
Number of burrs 1.2 (+0.4) 1.0 (x0.7) <0.001
Burr-to-artery ratio 0.44 (0.40-0.50) 0.43 (0.42-0.50) 0.26
Maximum burr diameter 1.5 (£0.2) 1.4 (x0.2) 0.05
Number of stents 1.5 (£0.7) 1.0 (+1.8) <0.001
Total contrast volume, mL 200 (180-280) 250 (200-300) 0.10
Fluoroscopy time, min 22 (15-30) 24 (18-31) 0.06
Procedure time, min 80 (60-105) 80 (65-110) 0.43
Radiation exposure, uGy 2,410 (1,436-3,999) 2,588 (1,346-3,917) 0.80
Discharge after RA, days 2.8 (1-3) 3 (1-5) 0.01

Data are presented as numbers and percentages for categorical variables, meanzstandard deviation for continuous
variables with normal distribution and median with interquartile range for continuous variables with skewed distribu-
tion. Cx, circumflex artery; LAD, left anterior descending; LM, left main; MCS, mechanical circulatory support; RA,
rotational atherectomy; RCA, right coronary artery. Other abbreviations as in Table 1.

unsuccessful insertion of the device despite using a micro-
catheter or other techniques.

The definition of burr-passage failure included the inabil-
ity to introduce a burr into the vessel or lesion, burr entrap-
ment, lack of full lesion dilatation, inability to deliver or
full expansion of a stent with residual stenosis >30% or
final thrombolysis in myocardial infarction (TIMI) flow
grade <3.

PCl-related myocardial infarction was defined accord-
ing to the universal definition of myocardial infarction.!

Endpoint Definitions
The primary composite endpoint consisted of rota-wire

introduction failure, burr-passage failure, periprocedural
complications and procedure-related major adverse events,
which occurred within 24h post procedure (RA clinical
failure). The second primary endpoint included rota-wire
introduction failure and burr-passage failure (RA procedural
failure). The secondary endpoint consisted of periprocedural
complications with adverse events within 24 h post proce-
dure. Periprocedural complications comprise of no/slow flow
phenomenon, side branch occlusion, perforation, emergency
coronary artery bypass grafting (CABG) or atrio-ventrocular
block requiring pacemaker implantation. Major adverse
events consisted of PCI-related myocardial infarction, tar-
get vessel revascularization, stroke and death.
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Table 3. Lesions Angulation Assessments
Angle Suc(cne:“ssf:; RA
Pre lesion
<90° 14 (3)
91°-135° 57 (13)
136°-180° 387 (85)
On lesion
<90° 69 (15)
91°-135° 129 (28)
136°-180° 260 (57)
Post lesion
<90° 11(2)
91°-135° 51 (11)
136°-180° 396 (87)

5
RA clinical failure

(n=76) P value

6(8) 0.04
12 (16) 0.42
58 (76) 0.08
27 (36) <0.0001
25 (33) 0.40
24 (32) <0.0001

2(3) 0.90
13 (17) 0.14
61 (80) 0.15

Data are presented as numbers and percentages for categorical variables. Abbreviations as in Table 2.

Procedure

The RA procedure was performed using a standard Boston
Scientific Rotablator system (Boston Scientific, Marlborough,
MA, USA). The radial or femoral route was used accord-
ing to operator discretion. Burr speeds were between
140,000 and 180,000 rpm, with a run duration of approxi-
mately 20-30s. In all procedures, an intracoronary con-
tinuous infusion of heparin and isosorbide dinitrate via the
burr sheath was used. Heparin was given to maintain an
activated clotting time of >250s. In-hospital treatment
before and after RA was conducted according to current
standards, including an adequate dual antiplatelet therapy.

Statistical Analysis

Continuous variables with a normal distribution are pre-
sented as a mean+standard deviation, continuous variables
with skewed distribution as median with an interquartile
range and categorical variables as numbers and percent-
ages. For continuous variables, intergroup differences were
compared by using a Student’s t-test or the Mann-Whitney
U-test, depending on the type of distribution. The X* test
was used to compare categorical variables. Both univariate
and multivariate logistic regression models were used to
determine the predicting factors of a composite endpoint.
The multivariate model included all variables with P<0.05
in the univariate model. A P value <0.05 was considered
statistically significant. All statistical analyses were performed
using the Statistica 10.0 (StatSoft, USA) software.

Results

Patient Characteristics

A total of 534 consecutive patients who required PCI with
RA were included in the study. In 458 patients (85.8%), we
observed a procedural and clinical success (successful RA
group) and in 76 (14.2%) patients, the procedure was unsuc-
cessful (RA clinical failure group). Complete demograph-
ics, comorbidities, and laboratory results of both groups
are presented in Table 1.

There were no differences in demographics, comorbidities
and laboratory parameters between the 2 study groups. There
was also no difference in logistic Euroscore I on admission
(P=0.31). However, the median Syntax Score was higher in
the RA failure group than in the successful RA group (19.5

26

Table 4. Rotational Atherectomy Failure Reasons and
Periprocedural Outcomes

RA clinical
failure (n=76)

Rota-wire failure 13(2.4)
Burr-passage failure 51 (9.6)
Periprocedural complications

Slow/no-flow phenomenon 10 (1.9)

Side branch occlusion 6(1.1)

Perforation 6(1.1)

Emergency CABG 0(0)

Permanent pacing 1(0.2)
Post procedure 24-h outcomes

Death 6 (1.1)

PCl-related MI 15 (2.8)

Stroke 0(0)

Target vessel revascularization 2(0.4)

Data are presented as numbers and percentages for categorical
variables. Ml, myocardial infarction. Other abbreviations as in
Tables 1,2

vs. 15.0, P<0.001), as was a high Syntax Score 233 (16% vs.
8%, P=0.038). Lesion Syntax Score and Syntax Score Il
were similar in both groups. The lower use of a second
antiplatelet drug in the RA failure group was related to
aborted procedures, when no final PCI was performed.

Procedure Characteristics
Detailed procedure characteristics are summarized in Table 2
and a precise lesions angulation assessment is presented in
Table 3. When RA was unsuccessful, the lesions were more
complex: longer (30mm vs. 25mm, P<0.01), more severely
calcified (91% vs. 79%, P=0.02 with calcium length >20mm
in 74% vs. 58%, P<0.01), more often sequential (72% vs.
47%, P<0.001) and totally occluded (16% vs. 7%, P=0.01).
Importantly, these lesions were also more tortuous with
more often acute angles than lesions from the successful
RA group (angulation on lesion <90° in 36% vs. 15%,
P<0.0001).

When RA was successful, more burrs (1.2 vs. 1.0,
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Table 5. Pr s of F Ath y Failure and Cc With Composite and Separated Endpoints
Univariate model Multivariate model
OR 95% CI P value OR 95% CI P value
Composite endpoint
High Syntax Score (=33) 2.07 1.03-4.18 0.04 1.31 0.59-2.93 0.51
Angulation on lesion <90° 3.1 1.82-5.31 <0.0001 218 1.21-3.94 <0.01
Severe calcifications 2.69 1.19-6.04 0.02 1.87 0.76-4.61 0.17
Calcium length >20mm 2.02 1.17-3.48 0.01 1.40 0.74-2.27 0.30
Lesion length >20mm 2.33 1.22-4.49 0.01 1.36 0.66-2.81 0.40
Chronic total occlusion 2.47 1.21-5.06 0.01 1.77 0.80-3.89 0.15
Sequential lesion 2.93 1.71-5.02 <0.0001 1.89 1.01-3.54 <0.05
Endpoint consisted of rota-wire
introduction and burr-p ge failure
High Syntax Score (=33) 2.00 0.88-4.56 0.10 - - -
Angulation on lesion <90° 3.94 2.14-7.3 <0.0001 2.26 1.16-4.40 0.02
Severe calcifications 2.99 1.05-8.54 0.04 213 0.72-6.27 0.17
Calcium length >20mm 2.87 1.40-5.87 <0.01 1.74 0.80-3.73 0.17
Lesion length >20mm 1.37 0.67-2.78 0.39 = = =
Chronic total occlusion 2.79 1.25-6.21 0.01 1.81 0.76-4.32 0.17
Sequential lesion 5.84 2.68-12.73 <0.0001 3.77 1.64-8.69 <0.01
Endpoint consisted of periprocedural
complications and adverse events
High Syntax Score (=33) 1.08 0.37-3.17 0.88 - - -
Angulation on lesion <90° 2.09 1.02-4.29 0.04 1.58 0.75-3.34 0.23
Severe calcifications 1.75 0.67-4.6 0.25 - - -
Calcium length >20mm 1.24 0.63-2.44 0.53 - - -
Lesion length >20mm 5.8 1.76-19.19 <0.01 4.90 1.43-16.74 0.01
Chronic total occlusion 1.25 0.42-3.70 0.69 - = =
Sequential lesion 2.13 1.07-4.23 0.03 1.31 0.63-2.74 0.47

Cl, confidence interval; OR, odds ratio.

P<0.001) as well as more stents (1.5 vs. 1.0, P<0.001) were
used and hospital stay after the procedure was shorter (2.8
days vs. 3 days, P=0.01). There were no differences in proce-
dure and fluoroscopy time, radiation exposure, total con-
trast volume and other procedural characteristics, except
for more frequent use of radial access (76% vs. 63%,
P=0.02) and mechanical circulatory support (MCS) (7%
vs. 1%, P<0.01) in the RA failure group. Indication for MCS
was elective in 35% of patients with high-risk and very low
LVEF and rescue in remaining patients in case of hemody-
namic deterioration during PCI. Intra-aortic balloon pump,
Impella system or extracorporeal membranous oxygenation
was used according to clinical presentation.

Periprocedural Outcomes

RA failure reasons and periprocedural outcomes are pre-
sented in Table 4. Primary composite endpoint occurred in
76 (14.2%) patients. Second primary endpoint occurred in
64 (12%) patients including rota-wire introduction failure
(2.4%) and burr-passage failure (9.6%). Periprocedural
complications occurred in 23 (4.3%) and procedure-related
adverse events in 23 (4.3%) patients.

Predictors of RA Failure

Univariable analysis identified the following determinants
of RA clinical failure: high Syntax Score 233 (P=0.04),
angulation on lesion <£90° (P<0.0001), severe calcifications
(P=0.02), calcium length >20mm (P=0.01), lesion length
>20mm (P=0.01), presence of chronic total occlusion (CTO)
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(P=0.01) and sequential lesion (P<0.0001). Multivariable
analysis revealed angulation on lesion <90° (HR=2.18, 95%
CI: 1.21-3.94, P<0.01) and sequential lesion (HR=1.89,
95% CI: 1.01-3.54, P<0.05) as independent predictors of
no clinical success of RA (Table 5, Figure 2).

Determinants of rota-wire introduction and burr-passage
failure in univariable analysis were: angulation on lesion
<90° (P<0.0001), severe calcifications (P=0.04), calcium
length >20mm (P<0.01), presence of chronic total occlu-
sion (CTO) (P=0.01) and sequential lesion (P<0.0001).
Multivariable analysis revealed again angulation on lesion
<90° (HR=2.26, 95% CI: 1.16-4.40, P=0.02) and sequen-
tial lesion (HR=3.77, 95% CI: 1.64-8.69, P<0.01) as inde-
pendent predictors of no procedural success of RA
(Table 5, Figure 3). The independent determinant of peri-
procedural complications and adverse events in multivari-
able analysis was lesion length (HR 4.90, 95% CI:
1.43-16.74, P=0.01).

Discussion

In our study, we analyzed a high-risk, all-comers population
of patients who required PCI with RA, exploring the rea-
sons and predictors of procedural and clinical failure.
Compared to other studies, our analysis uniquely focused
on anatomical and procedural determinants of not only
adverse events, but the lack of RA success in general. The
novel findings of our study are: (1) the prevalence of RA
clinical failure is noticeable, reaching 14.2% and proce-
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Figure 2. Predictors of rotational atherec-
tomy clinical failure in multivariable analysis.
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Figure 3. Predictors of rotational atherectomy procedural failure in multivariable analysis.
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dural failure in 12%; and (2) severe acute angulation on
lesion <90° and sequential character of lesion are indepen-
dent predictors of no clinical and procedural success of RA.

The studied groups were clinically similar and had high
cardiovascular risk associated with advanced age (mean 72
years) and numerous comorbidities, irrespective of final RA
success. Baseline risk scores were relatively high: median
logistic Euroscore II was 2.6 and Syntax Score was 17.5
with higher Syntax Score (19.5) in the RA failure group.
Earlier publications investigated a moderate-risk popula-
tion undergoing RA, but recent studies analyzed high-risk
patients as well, with an estimated Euroscore II of 2.1 and
a Syntax Score of 19.5.8%14 The frequency of acute coro-
nary syndromes in recent studies reached 20-40%, which is
similar to our study population (32%) and it was not asso-
ciated with worse outcome. The distribution of target
lesions in a coronary tree was equal in both study groups,
including a left main coronary artery. It is noteworthy that
a radial approach was used in 65% of our patients, com-
pared to 30-50% in aforementioned studies, albeit with a
more frequent use when RA failed. The median burr-to-
artery ratio was relatively low (0.44), which was proven to
be effective enough for plaque modification according to
the expert consensuses on RA.'S One-third of our patients
were disqualified from CABG treatment by a local Heart
Team, meaning that we analyzed a real-world, high-risk
group of patients, with frequent RA use as the last revas-
cularization option. Nonetheless, despite an additional
inclusion to our study group also patients in whom a
successful introduction of rota-wire or burr across the
lesion failed, the procedural and clinical success was 85.8%.
The periprocedural complication rate was 4.3% and
mortality 1.1%, which is comparable to other research
results.16-1

Most of the previous studies focused mainly on clinical,
not procedural and lesion anatomy-related predictors of
RA outcome. Decreased LVEF, age, chronic kidney disease,
dialysis, diabetes mellitus and peripheral vascular disease
are well-documented clinical predictors not only of RA
failure but also of PCI failure in general.>10.1420 Bouisset et
al, in a recent large multicenter registry, demonstrated also
that the presence of a significant left main coronary artery
lesion, female gender and acute coronary syndrome at
admission are independent predictors of complications,
but in a 1-year follow up.?! Notwithstanding, there are only
a few studies concerning some anatomical or procedure-
related factors that are associated with procedural success
or adverse events during or immediately post RA. Therefore,
we decided to analyze, in our database, a more detailed
anatomy of the artery and the lesion, including precise
angulation assessment, as presented in Table 3.

Still, at the end of the 20th century, even before the stent
era, it was pointed out that RA failure was correlated inde-
pendently with an outflow obstruction, lesion irregularity,
stenosis bend and female sex.2? Another study revealed
that complex lesions, such as those that are eccentric, long,
and calcified are associated with a vessel dissection during
RA and procedural failure.?* And until recently, in one
study, in-hospital adverse outcomes were more frequent in
patients with tortuous target vessels and lesions >20 mm,
as indicated by a high target vessel Syntax Score, along
with bailout RA and reduced LVEF .24 In contrast, treating
long lesions >25mm with RA did not impact in-hospital
outcome, and long-term outcomes in a multicenter registry.?
In another publication, patients with high Syntax scores
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were more likely to suffer peri-procedural complications.?
Procedure-related complication rates were also determined
by emergency procedures and triple-vessel disease (vs.
single-vessel).’® Abovementioned scores, however, did not
correlate with clinical and procedural failure of RA in our
multivariable analysis. Lesion length correlated only with
periprocedural complications alone, but not with RA suc-
cess in general.

We can find some similarities of tight, uncrossable highly
fibro-calcified lesions with typical CTOs, although in the
majority of RA cases, an antegrade flow is initially main-
tained. In CTO procedures, lesion tortuosity is a predictor
of PCI failure.?67 Severe vessel angulation makes the whole
CTO procedure much more complex, irrespective of RA
usage. One of the principles of RA is differential displace-
ment of friction, allowing the burr to be advanced easily
and atraumatically through tortuous segments. Conceivably,
bends of the rota-wire can reduce the ability of the burr to
track “naturally” toward the less compliant atherosclerotic
lesion, forfeiting the ability to abrade diseased rather than
normal vessel differentially and thereby inducing dissection
or perforation. Tortuosity is one of the variables of the
widely used Syntax Score, which determines the complex-
ity of coronary artery disease, in general. One significant
bend or a sum of 3 mild bends are defined as severe tortu-
osity in this score. We have proven that a severe angulation
on lesion <90° is independently associated also with RA
failure. Severe bends make the passage of different interven-
tional tools, especially the rotablator system, much more
difficult. Interestingly, acute angulation proximal or distal
to a target lesion did not influence the outcome. Proximal
tortuosity of the vessel could be a problem for wire and burr
passage towards a culprit lesion, and distal bends could
make correct wire placement difficult; however, it seems
that the most important characteristic is tortuosity of tight
calcified culprit stenosis.

To the best of our knowledge, this is the first study show-
ing the presence of sequential coronary stenoses as an inde-
pendent predictor of the lack of procedural and clinical
success of RA. In a majority of our rota-wire and burr-
passage failure cases, the sequential lesion was present,
indicating that the passage through such stenoses is far
more challenging. This may also be related to lesion length;
as shown in the abovementioned CTO studies, a length
>20mm was an independent predictor of procedural fail-
ure. Such anatomy could be a reason of pressure variation
of the burr on the vessel, resulting in greater endothelium
damage and thus a greater risk of distal embolization. It is
also unclear how proximal stenosis reacts to many polish-
ing runs during distal stenosis atherectomy. Additionally,
blood located between stenoses may change its features,
leading to increased inflammation reaction and interfer-
ence in coagulation balance during the procedure. In our
analysis, lesion length was associated only with periproce-
dural complications, whereas the anatomy corresponding
to a sequential lesion was independently associated with
clinical and procedural failure of RA.

Recently, the role of intravascular imaging-guided PCI
is significantly growing. Intravascular ultrasonography
(IVUS) and optical coherence tomography (OCT) guid-
ance enhances not only the acute procedural result, but
also improves clinical outcomes. One OCT-based study
suggested that lesions with calcium pools with a maximum
angle >180°, maximum thickness >0.5mm, and length
>5mm are at increased risk for stent under-expansion.®
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An additional issue is the presence of a calcified nodule
(CN), best visible during OCT, which can pose significant
challenges for stent deployment and optimization. The use
of RA could not improve the outcome of a CN after PCI
and it can result in unfavorable clinical outcomes.?*3
Although coronary angiography shows the amount of cal-
cifications and CNs only semi-quantitative, our findings
could be helpful in the initial assessment before PCI, espe-
cially when intracoronary imaging is unavailable or unable
to be performed, such as is the case for tortuous tight
lesions.

Therefore, we conclude that apart from general and
clinical-related factors, coronary artery anatomy and RA
procedure-related factors can constitute a better risk strat-
ification in this specific high-risk population undergoing
RA. The presence of anatomical factors like acute angula-
tion on a lesion and sequential stenosis, which can be indi-
cated before the RA procedure, can help in identifying a
higher risk sub-group, with the potential necessity of more
advanced treatment. Further studies are required to con-
firm the role of the aforementioned risk factors and to
create a more standardized risk stratification protocol for
patients qualifying for RA, like it was done for CTO
lesions.?6:27 A score identifying a risk of RA failure would
be helpful also for low-volume centers, facilitating the
cooperation with tertiary centers with greater expertise in
the treatment of more complex cases.

Study Limitations

This was an observational study, without the use of intra-
vascular imaging like IVUS or OCT in a meaningful group
of patients. The relationship between angiographical heavy
calcium, intravascular imaging and procedural outcome is
of great practical importance and we hope to explore this
topic in future research. A core lab analysis of coronary
angiographies was not performed. The inclusion period
was relatively long (~10 years), so the increasing experience
of the operators could influence the complications rate.

Conclusions

The presence of acute angulation on lesions and sequential
lesions are independent determinants of clinical and proce-
dural failure of RA. Further research is necessary to estab-
lish a score predicting the RA failure, which can help in a
preprocedural risk stratification of patients undergoing
complex PCI with RA.
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PODSUMOWANIE I WNIOSKI

Prezentowane publikacje stanowig aktualne opracowanie dotyczace oceny czynnikéw ryzyka
niepowodzenia zabiegow RA tetnic wiencowych, w oparciu o duzg grupe badana.
Dotychczasowe badania koncentrujace sie na tej tematyce, zgodnie z wiedzg autordéw, skupiaja
si¢ gtdwnie na zmiennych klinicznych. W niniejszym opracowaniu oprocz zmiennych
klinicznych analizowano wnikliwie anatomi¢, morfologi¢ oraz sposob przeprowadzenia
zabiegu, co stanowi unikatowg warto$¢ pracy. Biorg pod uwagg brak kryteriow wytaczenia z
badania, opracowanie dostarcza istotnych informacji o pacjentach z codziennej praktyki

klinicznej.

W pierwszej, wyjsciowej publikacji badang populacje¢ chorych oceniono szeroko stosowang u
pacjentow z chorobg niedokrwienng serca skalg SS. Jesli wartosci skali sg wysokie, CO
odzwierciedla duze zaawansowanie zmian miazdzycowych w naczyniach wiencowych,
predysponuje to do gorszego rokowania po zabiegu PCI, w porownaniu do operacji
przestowania aortalno-wiencowego®®. Jednakze, mimo ze skala SS opisuje anatomie zmian
wiencowych, m.in. pod katem obecnosci zwapnien, bifurkacji, rozsianego charakteru zmian,
uzyskane warto$ci nie korelowaly z czestoscig powiktan oraz z odlegtym rokowaniem po
zabiegu rotablacji. Na podstawie uzyskanych wynikow nie udowodniono, aby skala SS byta
dobrym narz¢dziem do oceny ryzyka po zabiegach RA. Nalezy wzigé pod uwage, ze
opracowanie to byto badaniem retrospektywnym, jednoosrodkowym, przeprowadzonym na

stosunkowo niewielkiej grupie pacjentow.

Druga publikacja stanowita istotne rozszerzenie poszukiwan predyktorow skutecznosci i
niepowodzenia zabiegéw RA. Do analizy wlaczono kolejnych pacjentow i do wspotpracy
zaproszono drugi osrodek. Wsréd 534 pacjentow wyodrebniono grupe stanowiaca 14,2%
badanej populacji, w ktorej nie udato si¢ przeprowadzi¢ skutecznego zabiegu rotablacji lub
wystapity powiktania okotozabiegowe. W pordéwnaniu do innych doniesien analizowani
pacjenci stanowili grup¢ wysokiego ryzyka, byli w zaawansowanym wieku i z licznymi
schorzeniami towarzyszacymi?! 22 2%, Czesto$¢ wystepowania ostrych zespotow wiencowych w
badanej populacji wynosita 32%, co jest porownywalne do wczesniejszych badan (20-40%).
Warto zwroci¢ uwagge, ze wigkszo$¢ zabiegéw byta przeprowadzona z dostepu promieniowego
(62%), w porownaniu z 30-50% wykorzystaniem tetnic promieniowych w przytaczanych
badaniach. Mediana stosunku srednicy boru do $rednicy naczynia w naszej analizie wyniosta

0,44 co jest zgodne z aktualnymi zaleceniami dotyczacymi optymalnego przebiegu
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procedury®. Okoto jedng trzecia pacjentéw stanowili chorzy zdyskwalifikowani z operacji
kardiochirurgicznej decyzja lokalnego konsylium Heart-Team, dla ktorych zabieg RA stanowit
ostatnig mozliwo$¢ rewaskularyzacji. Pomimo rozszerzenia definicji nieskutecznosci zabiegu
RA takze o brak mozliwosci wprowadzenia prowadnika rotablacyjnego na zmiang, co nie byto

ujete w zadnych poprzednich analizach?? 23 %

, skuteczno$¢ zabiegu byla wysoka 1 wyniosta
85,8%. Powiktania okotozabiegowe, jak rowniez $miertelno$¢ byly na stosunkowo niskim
poziomie (odpowiednio 4,3% oraz 1,1%) i byly zblizone do warto$ci znanych z
pismiennictwa®’ 38 39 40,

W zwiagzku z ograniczong ilo$cig danych dotyczacych predyktoréw anatomicznych lub
zabiegowych zwigzanych z powodzeniem procedury, poddaliSmy wnikliwej analizie anatomi¢
zmian wlaczajac w to szczegdtowa ocene kretosci naczyn poddanych RA i po raz pierwszy

udowodniliSmy, ze kat ostry na zmianie (< 90°) oraz sekwencyjny charakter zmiany sa

niezaleznymi predyktorami niepowodzenia klinicznego i zabiegowego RA.

Jednym z warunkow skutecznej RA jest osiowe ustawienie prowadnika rotablacyjnego w
naczyniu. Umozliwia to adekwatne roztozenie nacisku, tarcia i atraumatyczne przej$cie boru
przez leczona zmiang. Ewentualne zagigcie prowadnika spowodowane kretoscig naczynia
moze utrudnia¢ naturalny, osiowy pasaz boru szczegélnie przez silnie uwapniong, mniej
podatng na odksztalcenie zmiang prowadzac do uszkodzenia naczynia. Znaczna kretos$c
naczynia utrudnia przej$cie wszelkich narzedzi stosowanych w kardiologii interwencyjnej,
dotyczy to rowniez systemu do rotablacji. W naszej pracy udowodnili$my, ze ostry kat na
zmianie (< 90°) jest niezaleznym czynnikiem ryzyka niepowodzenia RA. Hipotetycznie,
proksymalny zakret mogltby utrudnia¢ wprowadzenie prowadnika lub boru na zmiang, a
dystalny uniemozliwia¢ prawidlowe ustawienie prowadnika w leczonym naczyniu. Co
ciekawe, ostre zakrety proksymalnie, jak rowniez dystalne do poddanej zabiegowi zmiany nie
wptynety na skuteczno$¢ zabiegu w naszej analizie. Kluczowym zakretem okazat si¢ ten

znajdujacy sie na silnie uwapnionej zmianie poddawanej RA.

Niniejsza analiza jest rowniez pierwsza wskazujacg, ze zmiana sekwencyjna jest niezaleznym
predyktorem niepowodzenia zabiegbw RA. Zmiana sekwencyjna, czyli posiadajaca co
najmniej dwa niezalezne zwezenia, obecna bylta czeéciej w przypadkach braku mozliwosci
umieszczenia prowadnika rotablacyjnego na obwodzie naczynia czy tez braku mozliwosci
pokonania zmiany przez bor. Obecno$¢ tego typu morfologii jest zdecydowanie bardziej

wymagajgca dla operatora. Co wiegcej tego typu anatomia moze by¢ powodem zmiennego
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rozktadu tarcia boru w stosunku do naczynia, powodujac wigksze uszkodzenie srodbtonka, co
prowadzi¢ moze do dystalnej embolizacji 1 uszkodzenia mikrokrazenia. Dodatkowo zmiany
sekwencyjne sg zazwyczaj dtuzsze i wymagaja wigkszej ilosci pasazy borem rotablacyjnym.
Nie wiadomo réwniez, w jaki sposob kolejne pasaze borem przez juz rozwiercong blaszke
miazdzycowg w odcinku proksymalnym wplywajg na rezultat zabiegu podczas rotablacji
dystalnej blaszki. Dodatkowo krew zlokalizowana pomig¢dzy zwezeniami moze zmienia¢ swoje
wlasciwosci, co moze prowadzi¢ do reakcji zapalnej czy tez do zaburzen krzepnigcia. W naszej
analizie dlugo$¢ zwezenia korelowata jedynie z czestoscig wystepowania komplikacji
okotozabiegowych, podczas gdy zmiana sekwencyjna byt niezaleznym czynnikiem ryzyka

powiktan oraz niepowodzenia zabiegu RA.

Podsumowujac, niezaleznie od parametréw klinicznych, znajomos¢ czynnikow zwigzanych z
anatomig tetnic wiencowych i sposobem przeprowadzenia zabiegu moze poprawi¢ oceng
ryzyka zabiegu w grupie pacjentéw poddawanych RA. Ocena zmian w koronarografii przed
procedura RA, pod katem ich kretosci i sekwencyjnego charakteru moze umozliwi¢ wytonienie
podgrupy pacjentow najwyzszego ryzyka, ktorzy potencjalnie wymagaja bardziej
zaawansowanych technik zabiegowych. Konieczne sg dalsze badania w celu potwierdzenia
znaczenia okreslonych predyktoréw, co umozliwi opracowanie skali ryzyka dla pacjentow
kwalifikowanych do zabiegu RA, podobnie jak ma to miejsce w przypadku innych podgrup
pacjentéw, np. tych poddawanych zabiegom udrazniania przewlektych okluzji naczyn
wiencowych*®* #2. Tego typu skala bytaby niezwykle przydatna réwniez w mnigjszych
pracowniach, gdzie po odpowiedniej ocenie pacjenci wymagajacy bardziej ztozonych procedur

mogliby by¢ kierowani do osrodkow o wyzszej referencyjnosci.
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STRESZCZENIE W JEZYKU POLSKIM

Aterektomia rotacyjna (RA) stanowi uznang metod¢ leczenia silnie zwapnialych zmian w
naczyniach wiencowych, jest jednak zabiegiem zlozonym wymagajacym odpowiedniego
doswiadczenia 1 znajomosci sprzetu. Celem projektu badawczego bylo ustalenie czynnikéw
zwigzanych z niepowodzeniem zabiegow RA, ze szczegdlnym uwzglednieniem anatomii

naczyn poddawanych zabiegowi, jak rowniez czynnikow zwigzanych z samg technika zabiegu.

Do badania “Utility of the SYNTAX Score in the risk stratification of patients undergoing
rotational atherectomy” wiaczono 207 pacjentow poddanych zabiegowi RA. Chorych
podzielono na 2 grupy: tych z wysoka zlozono$cia zmian miazdzycowych w tetnicach
wiencowych (>33 punktéow w skali Syntax) oraz tych z posrednia/niska ztozonoscig zmian (<
33 punktéw w skali Syntax). Pacjenci z wysoka wartoscig w skali Syntax byli starsi (76 vs. 71
lat, p = 0.008), czeSciej chorowali na przewlekta chorobe nerek (38% vs. 18%, p = 0.03) oraz
przewlekta niewydolnos¢ serca (71% vs. 30%, p = 0.0001). U tych pacjentéw zabieg trwat
dluzej (p = 0.004), wymagat wigkszego zuzycia kontrastu (p = 0.005), wigkszej dawki
promieniowania (p = 0.04) i w grupie tej czesciej wystgpowata nefropatia pokontrastowa (14%
vs. 2%, p = 0.001).

W porownywanych grupach pacjentéw nie stwierdzono roéznic w wystgpowaniu zdarzen
niepozadanych w obserwacji wewnatrzszpitalnej oraz obserwacji 1-rocznej. Wysoka warto$§¢
w skali Syntax korelowata jedynie z parametrami dotyczacymi technicznych aspektow
procedury, zwigzanymi z jej ztozonoscig oraz zakresem. Skala Syntax nie wydaje si¢ zatem by¢

dobrym narzedziem do oceny ryzyka po zabiegach RA.

W publikacji zatytutowanej “Acute Angulation and Sequential Lesion Increase the Risk of
Rotational Atherectomy Failure” witaczono do analizy 534 kolejnych pacjentow poddanych
zabiegowi RA w dwoch osrodkach kardiologicznych.

Pierwszorzedowy ztozony punkt koncowy sktadal si¢ z: braku mozliwosci wprowadzenia
prowadnika do RA na obwdd naczynia, braku mozliwosci przeprowadzenia skutecznego
pasazu borem przez zmiang, powiklan okotozabiegowych oraz zdarzen niepozadanych
zwigzanych z zabiegiem. Drugi punkt koncowy zawieral jedynie brak mozliwosci
wprowadzenia prowadnika od rotablacji na zmiang¢ oraz brak mozliwosci przeprowadzenia
skutecznego pasazu borem. Pierwszorzgdowy punkt wystagpit u 76 (14.2%) pacjentoéw,
drugorzedowy stwierdzono u 64 (12%) chorych. Powiktania okolozabiegowe oraz zwigzane z

zabiegiem zdarzenia niepozadane wystapity tak samo czgsto tzn. u 23 (4.3%) pacjentow.
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Wieloczynnikowa analiza wykazata, ze ostry zakret na zmianie <90° (HR=2.18, 95% CI: 1.21—
3.94, p=0.0096) oraz zmiana typu sekwencyjnego (HR=1.89, 95% CI: 1.01-3.54, p=0.046)
byly niezaleznymi predyktorami klinicznego niepowodzenia RA. Dla zabiegowego
niepowodzenia procedury RA, podobnie, niezaleznymi predyktorami byly zakret na zmianie
<90° (HR=2.26, 95% CI: 1.16-4.40, p=0.02) oraz zmiana sekwencyjna (HR=3.77, 95% CI:
1.64-8.69, p<0.01).

Obecnos¢ ostrego kata na zmianie podobnie jak zmiana typu sekwencyjnego sa niezaleznymi
czynnikami zwigzanymi z niepowodzeniem Klinicznym oraz proceduralnym zabiegu RA.
Konieczne sg dalsze badania w celu okreslenia skali punktowej, umozliwiajgcej stratyfikacje

ryzyka u pacjentow wymagajacych ztozonej procedury z zastosowaniem RA.
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STRESZCZENIE W JEZYKU ANGIELSKIM

Rotational atherectomy (RA) is a recognized method of treatment of severely calcified
coronary lesions. The procedure is however complex and requires appropriate experience and
adequate equipment. The aim of the study was to assess predictors of clinical and procedural

failure of RA, including coronary anatomy and technical factors.

The study “Utility of the SYNTAX Score in the risk stratification of patients undergoing
rotational atherectomy” included 207 consecutive patients who underwent PCI with RA.
Patients were divided into two groups: those with high SS (> 33 points) and those with
low/intermediate SS (0-33 points). In 21 (10%) patients SS was high and 186 (90%) patients
had low/ intermediate SS. Patients with high SS were older (76 vs. 71 years, p = 0.008) and
more frequently diagnosed with chronic kidney disease (38% vs. 18%, p = 0.03) and heart
failure (71% vs. 30%, p = 0.0001). In patients with high SS the RA procedure was longer (p =
0.004), required more contrast (p = 0.005) and higher radiation doses (p = 0.04), and contrast-
induced nephropathy was more frequent (14% vs. 2%, p = 0.001).

In our RA patients there was no significant difference between the frequency of in-hospital and
1-year adverse cardiovascular events depending on the SS result. High SS correlates only with

parameters describing the extensity and technical complexity of the procedure.

In paper titled “Acute Angulation and Sequential Lesion Increase the Risk of Rotational
Atherectomy Failure” we analyzed data of 534 consecutive patients who underwent RA in a
double-center observational study.

The primary composite endpoint consisted of: rota-wire introduction failure, burr-passage
failure, periprocedural complications and procedure-related major adverse events. The second
primary endpoint included rota-wire introduction failure and burr-passage failure. The primary
endpoint occurred in 76 (14.2%) patients and the second primary endpoint occurred in 64 (12%).
Periprocedural complications occurred in 23 (4.3%) and procedure-related adverse events in 23
(4.3%) patients. Multivariable analysis revealed angulation on lesion <90° (HR=2.18, 95% CI:
1.21-3.94, P=0.0096) and sequential lesion (HR=1.89, 95% CI: 1.01-3.54, P=0.046) as
independent predictors of no clinical success of RA. Multivariable analysis revealed again that
angulation on lesion <90° (HR=2.26, 95% CI: 1.16-4.40, P=0.02) and sequential lesion
(HR=3.77, 95% CI: 1.64-8.69, P<0.01) as independent predictors of no procedural success of
RA.
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The presence of an acute angulation on lesion and sequential lesion are independent
determinants of clinical and procedural failure of RA. Further research is necessary to establish
a score predicting RA failure, which can help in preprocedural risk stratification of patients

undergoing complex percutaneous coronary intervention with RA.
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K[RZYSZTOF] RECZUCH. Post.Kardiol.Interw. 2016 Vol.12 no.2 s. 195 196 poz.15, 5th Coronary
Rotablation Meeting, Wrockaw 2016; 1st Scientific Meeting of EUROTACLUB. Abstracts

3. |Early and one-year clinical outcomes of patients with heavily calcified coronary artery lesions presenting with
acute coronary syndromes treated with rotational atherectomy. [AUT.] MICHAL KOSOWSKI, WOJCIECH
ZIMOCH, PIOTR KUBLEE, BRUNON TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF
RECZUCH. Post.Kardiol.Irterw. 2016 Vol.12 no.4 5.395 poz.8-P, 17th Interventional Cardiology Workshop
"New frontiers in interventional cardiology". Krakow, Poland, December 8th, 2016. Abstracts of original
contributions.

4. ||Left ventricle assist device supported rotational atherectomy of the highly calcified last remaining vessel in a
patient with acute myocardial infarction and reduced left ventricular function. [AUT.] BRUNON
TOMASIEWICZ, MIROS-. AW FERENC, WOICIECH JAN ZIMOCH, PIOTR KUBLER, KRZYSZTOF
RECZUCH. Kardiol.Pol. 2C16 T.74 supl.4 5.478-479, ryc, XX Migdzynarodowy Kongres Polskiego
Towarzystwa Kardiologicznego. Poznan, 15-17 wrze$nia 2016 r. Streszczenia.

5. |[Long term outcomes of patients undergoing rotational atherectomy due to failed percutaneous coronary
intervention depend on the rzason of primary intervention failure. [AUT.] W[OJCIECH] ZIMOCH,
M[ICHAL] KOSOWSKI, P IOTR] KUBLER, A. TELICHOWSKI, M. JOHANSSON, B[RUNON]
TOMASIEWICZ, K[RZYSZTOF] RECZUCH. Post.Kardiol.Interw. 2016 Vol.12 no.2 s.194 poz.13, 5th
Coronary Rotablation Meeting, Wroctaw 2016; 1st Scientific Meeting of EUROTACLUB. Abstracts.

6. |[Long-term outcomes of patients undergoing rotational atherectomy due to failed PCI depend on the reason of
primary intervention failure. [AUT.] W[OJCIECH] ZIMOCH, M[ICHAL] KOSOWSKI, P[IOTR] KUBLER,
B|[RUNON] TOMASIEWICZ, A. TELICHOWSKI, K[RZYSZTOF] RECZUCH. Eurolntervention 2016
[Vol 12] Abstracts EuroPCE 2016 5.166 poz.16A-OP0976, EuroPCR 2016. Paris, 17-20 May 2016. Book of

abstracts.

.\, |

Long-term outcomes of patients undergomg rotational atherectomy due to failed percutaneous coronary
intervention depend on the rzason of primary intervention failure. [AUT.] WOJCIECH ZIMOCH, MICHAL
KOSOWSKI, PIOTR KUBLER, BRUNON TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF
RECZUCH. Post.Kardiol.Interw. 2016 Vol.12 no.4 5.394 poz.6-P, 17th Interventional Cardiology Workshop
"New frontiers in interventional cardiology". Krakéw, Poland, December 8th, 2016. Abstracts of original
contributions.

8. |Ocena rokowania wewnatrzszpitalnego i 1-rocznego u pacjentow z ostrym zespolem wieficowym
poddawanych przezskérnej angioplastce wiericowej z zastosowaniem rotablacji(Early and 1-year clinical
outcomes of patients with heavily calcified coronary artery lesions presenting with acute coronary syndromes
treated with rotational atherectomy). [AUT.] MICHAL KOSOWSKI, WOJCIECH ZIMOCH, PIOTR
KUBLER, BRUNON TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF RECZUCH. Kardiol. Pol.
2016 T.74 supl.4 5.25-26, XX Migdzynarodowy Kongres Polskiego Towarzystwa Kardiologicznego. Poznan,
15-17 wrzeénia 2016 r. Streszczenia.

9. |Optimization of rotational atherectomy procedure: clinical outcomes according to burr size. [AUT.] P[IOTR]
KUBLER, W[OJCIECH] ZIMOCH, M[ICHAL] KOSOWSKI, BJRUNON] TOMASIEWICZ, P.
MACIAGA, A. LUBANSKA, A. TELICHOWSKI, K[RZYSZTOF] RECZUCH. Post. Kardiol. Interw. 2016
Vol.12 n0.2 5.193 poz.11, 5th Coronary Rotablation Meeting, Wroctaw 2016; 1st Scientific Meeting of
EUROTACLUB. Abstracts.

10. ||Outcomes and clinical prediztors of mortality of patients treated with rotational atherectomy: a single center
registry. [AUT.] PIOTR KUBLER, WOJCIECH ZIMOCH, MICHAL KOSOWSKI, BRUNON
TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF RECZUCH. J.Am.Coll.Cardiol. 2016 Vol.68
no.18 suppl. s.B97 poz.TCT-238, 28th Annual Transcatheter Cardiovascular Therapeutics Symposium.

| |[Washington, DC, October 29-November 2, 2016.

. ||Outcomes and clinical prediztors of mortality of patients treated with rotational atherectomy: a single center
registry. [AUT.] PIOTR KUBLER, WOJCIECH ZIMOCH, MICHAL KOSOWSKI, BRUNON
TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF RECZUCH. Kardiol.Pol. 2016 T.74 supl.4
s.107-108, XX Miedzynarocowy Kongres Polskiego Towarzystwa Kardiologicznego. Poznan, 15-17 wrzesnia
2016 r. Streszczenia.

12. ||Outcomes and clinical predictors of mortality of patients treated with rotational atherectomy: a single center
registry. [AUT.] P[IOTR] KUBLER, W[OJCIECH] ZIMOCH, M[ICHAL] KOSOWSKI, B[RUNON]

TOMASIEWICZ, J. KULCZYCKI, M. ROGOWSKI, A. TELICHOWSKI, K[RZYSZTOF] RECZUCH.
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Post.Kardiol.Interw. 2016 Vol.12 n0.2 5.193-194 poz.12, 5th Coronary Rotablation Meeting, Wroclaw 2016;
1st Scientific Meeting of EULROTACLUB. Abstracts.

13. ||Predictors of severe coronary artery calcifications in patients undergoing coronary angiography due to
myocardial infarction. [AUT.] W[OJCIECH] ZIMOCH, M[ICHAL] KOSOWSKI, P[IOTR] KUBLER,
B[RUNON] TOMASIEWICZ, K[RZYSZTOF] RECZUCH. Post. Kardiol.Interw. 2016 Vol.12 no.2 5.196
poz.16, Sth Coronary Rotablation Meeting, Wroctaw 2016; 1st Scientific Meeting of EUROTACLUB.
Abstracts.

14. ||Severe calcifications in target lesions of patients with acute myocardial infarction undergoing PCI predict
adverse cardiac events in long-term follow-up. [AUT.] W[OJCIECH] ZIMOCH, M[ICHAL] KOSOWSKI,
P[IOTR] KUBLER, B[RUNON] TOMASIEWICZ, K[RZYSZTOF] RECZUCH. Eurolntervention 2016
[Vol.12] Abstracts EuroPCR. 2016 5.67 poz.16A-OP0277, EuroPCR 2016. Paris, 17-20 May 2016. Book of
abstracts.

I5. ||Severe calcifications in target lesions of patients with acute myocardial infarction undergoing percutaneous
coronary intervention predict adverse cardiac events in long term follow-up. [AUT.] W[OJCIECH] ZIMOCH,
M[ICHAL] KOSOWSKI, PIOTR] KUBLER, B[RUNON] TOMASIEWICZ, K[RZYSZTOF] RECZUCH.
Post. Kardiol.Interw. 2016 Vol.12 n0.2 5.194-195 poz.14, 5th Coronary Rotablation Meeting, Wroctaw 2016;
1st Scientific Meeting of ELROTACLUB. Abstracts.

16. |[Severe calcifications in target lesions of patients with acute myocardial infarction undergoing percutaneous
coronary intervention predict adverse cardiac events in long-term follow-up. [AUT.] WOJCIECH ZIMOCH,
MICHAL KOSOWSKI, PIOTR KUBLER, BRUNON TOMASIEWICZ, JUSTYNA KRZYSZTOFIK,
ANNA LANGNER, KRZYSZTOF RECZUCH. Post. Kardiol.Interw. 2016 Vol.12 no.4 s.394-395 poz.7-P,
17th Interventional Cardiology Workshop "New frontiers in interventional cardiology". Krakéw, Poland,
December 8th, 2016. Abstracts of original contributions.

17.||Wyniki obserwacji wewnatrzszpitalnej i dlugoterminowej u pacjentéw z silnie uwapnionymi zmianami w
tetnicach wienicowych poddawanych przgstowaniu aortalno-wieficowemu(Early and late clinical outcomes of
patients with heavily calcified coronary artery lesions treated with coronary artery bypass grafting). [AUT.]
MICHAL KOSOWSKI, WOICIECH ZIMOCH, PIOTR KUBLER, ALICJA KUC, BRUNON
TOMASIEWICZ, JAN KULCZYCKI, MATEUSZ BIELA, JACEK SKIBA, KRZYSZTOF RECZUCH.
Kardiol. Pol. 2016 T.74 supl 4 5.286-287, XX Migdzynarodowy Kongres Polskiego Towarzystwa
Kardiologicznego. Poznan, 15-17 wrzesnia 2016 r. Streszczenia.

18. ||Predictors of radial artery occlusion after various percutaneous coronary interventions. [AUT.] WOJCIECH
ZIMOCH, JANUSZ SLAWN, PIOTR KUBLER, MICHAL KOSOWSKI, BRUNON TOMASIEWICZ,
OSKAR RAKOTOARISON, KRZYSZTOF RECZUCH. Adv.Interv.Cardiol. 2017 Vol.13 no.4 s.358-359
poz.10-P, tab, 18th Interventional Cardiology Workshop "New frontiers in Interventional Cardiology".
Krakow, Poland, December 7th, 2017. Abstracts of original contributions.

19. |[Radial versus femoral access in patients undergoing percutaneous coronary intervention with rotational
atherectomy - the results of early and one-year observation. [AUT.] MICHAL KOSOWSKI, PIOTR
KUBLER, WOJCIECH ZIMOCH, BRUNON TOMASIEWICZ, ARTUR TELICHOWSKI, KRZYSZTOF
RECZUCH. Adv.Interv.Cardiol. 2017 Vol.13 no.4 5.356 poz.P-6, 18th Interventional Cardiology Workshop
"New frontiers in Interventional Cardiology". Krakow, Poland, December 7th, 2017. Abstracts of original
contributions.

20. || Treatment of left main cororary artery stenosis with the STENTYS self-expandable drug-eluting stent - a
multicenter registry. [AUT.] WOJCIECH WANHA, MAKSYMILIAN MIELCZAREK, GRZEGORZ
SMOLKA, TOMASZ ROLEDER, MILOSZ JAGUSZEWSKI, DARIUSZ CIECWIERZ, BRUNON
TOMASIEWICZ, JAROSLAW GOROL, MICHAL CHMIELECKI, STANISLAW BARTUS, MICHAL
KASPRZAK, ELIANO PIO NAVARESE, ADAM SUKIENNIK, JACEK KUBICA, ANDRZEJ LEKSTON,
MICHAL HAWRANEK, KRZYSZTOF RECZUCH, MARCIN GRUCHALA, ANDRZEJ OCHALA,
WOICIECH WOJAKOWSKI. Adv.Interv.Cardiol. 2017 Vol.13 no.4 s.357 poz.7-P, 18th Interventional
Cardiology Workshop "New frontiers in Interventional Cardiology". Krakow, Poland, December 7th, 2017.
Abstracts of original contribations.

21. |[Wplyw przezcewnikowej implantacji zastawki aortalnej na sprawnos¢ funkcjonalna i jako$¢ zycia chorych ze
stenozg aortalng = The impact of transcather aortic valve implantation on functional fitness and quality of life
in patients with aortic stenosis(The impact of transcather aortic valve implantation on functional fitness and
quality of life in patients wit1 aortic stenosis). [AUT.] KINGA WEGRZYNOWSKA-TEODORCZYK,
AGNIESZKA JANKOWSKA, MICHAL KOSOWSKI, BRUNON TOMASIEWICZ, KRZYSZTOF
RECZUCH, WALDEMAR 3ANASIAK, PIOTR PONIKOWSKI, MAREK WOZNIEWSKI. W: X
Migdzynarodowe Dni Fizjotzrapii "Jako$¢ i styl Zycia w $wietle nowoczesnej rehabilitacji". Wroctaw, 23-
25.11.2017. Streszczenia, s.116-118 poz.30.
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22. |[Determinants of poor in-hospital clinical success of rotational atherectomy. [AUT.] PIOTR KUBLER,
WOJCIECH ZIMOCH, MICHAL KOSOWSKI, BRUNON TOMASIEWICZ, OSCAR RAKOTOARISON,
ARTUR TELICHOWSKI, KRZYSZTOF RECZUCH. J.Am.Coll.Cardiol. 2018 Vol.72 no.13 suppl.B s.B79
poz. TCT-186, Thirtieth Annual Symposium Transcatheter Cardiovascular Therapeutics (TCT). San Diego,
JhUSA], September 21-25, 2018. Abstracts. DOI: 10.1016/j.jacc.2018.08.1302

23. |[Influence of rotational atherectomy on platelet and endothelium function biomarkers. [AUT.] W[OJCIECH] J.
ZIMOCH, P[IOTR] KUBLER, M[ICHAL] KOSOWSKI, BIRUNON] TOMASIEWICZ, O[SCAR]
RAKOTOARISON, A. TELICHOWSKI, K[RZYSZTOF] RECZUCH. Eur.Heart J. 2018 Vol.39 suppl. 5.328
poz.P1654, European Society of Cardiology Congress 2018. Munich (Germany), 25-29 August 2018. DOI:
10.1093/eurheartj/ehy565.P_654

24. ||One year effectiveness and safety of self-apposing Stentys Drug-Eluting Stent in left main coronary artery
PCI: multicentre LM-STENTYS registry. [AUT.] WOJCIECH WANHA, BRUNON TOMASIEWICZ,
PIOTR KUBLER, STANISLAW BARTUS, PIOTR KUNIK, AGATA TRZNADEL, ELIANO NAVARESE,
ADAM SUKIENNIK, JACEK KUBICA, ANDRZEJ LEKSTON, MICHAL HAWRANEK, KRZYSZTOF
RECZUCH. J.Am.Coll.Cardiol. 2018 Vol.72 no.13 suppl.B s.B135 poz.TCT-330, Thirtieth Annual
Symposium Transcatheter Cardiovascular Therapeutics (TCT). San Diego, [USA], September 21-25, 2018.
Abstracts. DOI: 10.1016/j.jacc.2018.08.1475

25. |[Periprocedural variations of platelet and endothelium function biomarkers during rotational atherectomy.
[AUT.] W[OICIECH] ZIMOCH, P[IOTR] KUBLER, M[ICHAL] KOSOWSKI, BIRUNON]
TOMASIEWICZ, O[SCAR] RAKOTOARISON, A. TELICHOWSKI, K[RZYSZTOF] RECZUCH. W:
EuroPCR 2018 [Paris, 22-25 May 2018]. Abstract book [online], poz.Eurol18A-POS588, [Dostep 13.09.2018].
Dostepny w: https://abstractbook.pcronline.com/index/slide/abstract/100751.

26. ||Safety and efficacy of self-expandable stentys drug-eluting stent in left main coronary artery PCI: multicentre
LM-STENTYS registry. [AUT.] WOJCIECH WANHA, MAKSYMILIAN MIELCZAREK, GRZEGORZ
SMOLKA, TOMASZ ROLEDER, MILOSZ JAGUSZEWSKI, DARIUSZ CIECWIERZ, TOMASZ
PAWLOWSKI, BRUNON TOMASIEWICZ, PIOTR KUBLER, JAROSLAW GOROL, MICHAL
CHMIELECKI, STANISLAW BARTUS, MICHAL KASPRZAK, ADAM SUKIENNIK, JACEK KUBICA,
ANDRZEJ LEKSTON, MICHAL HAWRANEK, KRZYSZTOF RECZUCH, MARCIN GRUCHALA,
ANDRZEJ OCHALA, WOJCIECH WOJAKOWSKI. Kardiol.Pol. 2018 T.76 supl.1 5.96-97, XXII
Migdzynarodowy Kongres Folskiego Towarzystwa Kardiologicznego. Krakéw, 13-15 wrzesnia 2018.
Streszczenia.

27. |[Incidence and procedural predictors of myocardial injury following percutaneous coronary interventions with
rotational atherectomy. [AUT.] WOJCIECH ZIMOCH, OSCAR RAKOTOARISON, ARTUR
TELICHOWSKI, KRZYSZTOF RECZUCH, PIOTR KUBLER, MICHAL KOSOWSKI, BRUNON
TOMASIEWICZ. Kardiol.Pol. 2019 Vol.77 suppl.1 5.75, The 23rd International Congress of the Polish
Cardiac Society. Katowice, Poland, September 26-28, 2019. Abstract proceedings. DOI: 10.33963/KP.15080

28. ||[Anatomical and procedural determinants of rotational atherectomy failure. [AUT.] BRUNON
TOMASIEWICZ, PIOTR KUBLER, WOJCIECH ZIMOCH, MICHAL KOSOWSKI, OSCAR
RAKOTOARISON, WOJCIECH WANHA, ANDRZEJ OCHALA, WOJCIECH WOJAKOWSKI,
KRZYSZTOF RECZUCH. Eurolntervention 2020 Vol.16 suppl.AC s.113 poz.Euro20A-POS004, PCR e-
Course 2020 Abstracts Book.

29. ||Anatomical and procedural determinants of rotational atherectomy failure. [AUT.] BRUNON

TOMASIEWICZ, PIOTR KUBLER, WOJCIECH ZIMOCH, MICHAL KOSOWSKI, WOJCIECH

WANHA, OSCAR RAKOTOARISON, ANDRZEJ OCHALA, WOJCIECH WOJAKOWSKI, KRZYSZTOF

RECZUCH. Kardiol.Pol. 2020 Vol.78 suppl.1 5.93, The 24th International Congress of the Polish Cardiac
Society Online, September 16-19, 2020. Abstract proceedings. DOI: 10.33963/KP.15590

30. (|In- hospital and 1-year resul:s of rotational atherectomy in left main coronary artery disease: results from a
multicentre registry. [AUT.] OSCAR RAKOTOARISON, PIOTR KUBLER, BRUNON TOMASIEWICZ,
WOIJCIECH ZIMOCH, TOMASZ FIGATOWSKI, WOJCIECH WANHA, MILOSZ JAGUSZEWSKI,
ANDRZEJ OCHALA, WOJCIECH WOJAKOWSKI, KRZYSZTOF RECZUCH. Kardiol.Pol. 2020 Vol.78
suppl.1 s.168, The 24th International Congress of the Polish Cardiac Society Online, September 16-19, 2020.
Abstract proceedings. DOI: 10.33963/KP.15590

31. |[In-hospital and one-year results of rotational atherectomy in left main coronary artery disease - results from a
multicentre registry. [AUT.] OSCAR RAKOTOARISON, PIOTR KUBLER, BRUNON TOMASIEWICZ,

WOJCIECH ZIMOCH, TOMASZ FIGATOWSKI, WOJCIECH WANHA, MILOSZ JAGUSZEWSKI,
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ANDRZEJ OCHALA, WOICIECH WOJAKOWSKI, KRZYSZTOF RECZUCH., Eurolntervention 2020
Vol.16 suppl.AC 5.23 poz.Euro20A-OP043, PCR e-Course 2020 Abstracts Book.

32. ||[Long-term outcomes following drug-eluting balloon versus thin-strut drug-eluting stents for treatment of in-
stent restenosis: multicenter propensity score-matched analysis (DEB-Dragon Registry). [AUT.] WOICIECH
WANHA, JACEK BIL, RATAL JANUSZEK, NATASZA GILIS, TOMASZ FIGATOWSKI, MAREK
MILEWSKI, MAKSYMILIAN MIELCZAREK, LUKASZ DYLEWSKI, ARTUR PAWLIK, BARTLOMIE]
STASZCZAK, MACIE] WYBRANIEC, BRUNON TOMASIEWICZ, PIOTR KUBLER, TOMASZ
WALCZAK, BRUNO HRYMNIAK, MARTA PIEKARSKA, PIOTR DESPERAK, PIOTR NIEZGODA,
RAFAL WOLNY, MAGDALENA CHUDZIK, GRZEGORZ SMOLKA, DARIUSZ CIECWIERZ,
KRZYSZTOF RECZUCH, MARCIN GRUCHALA, JACEK KUBICA, ROBERT GIL, ELVIN KEDHI,
FABRIZIO D'ASCENZO, DAMIAN HUDZIAK, ANDRZEJ OCHALA DARIUSZ DUDEK, STANISLAW
BARTUS, MARIUSZ GAS OR, ADAM WITKOWSKI, MILOSZ JAGUSZEWSKI, WOJCIECH
WOJAKOWSKI. J.Am.Coll.Cardiol. 2020 Vol.76 no.17 suppl.B 5.B124-B125 poz.286, Thirty Second
Annual Symposium Transcatheter Cardiovascular Therapeutics - TCT CONNECT 2020. Virtual event,
October 14-18, 2020. Abstrzcts. DOI: 10.1016/j.jacc.2020.09.305

Punktacja MNiSW
do roku 2018 165,0
od roku 2019 315,0
Razem: 480,0
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Zgoda Komisji Bioetycznej

KOMISJA BIOETYCZNA

przy

Uniwersytecie Medycznym

we Wroclawiu

ul. Pasteura 1; 50-367 WROCLAW

OPINIA KOMISJI BIOETYCZNEJ Nr KB ~ 143/2016

Komisja Bioetyczna przy Uniwersytecie Medycznym we Wroctawiu, powolana
zarzadzeniem Rektora Uniwersytetu Medyeznego we Wroclawiu nr 78/XV R/2014 z dnia 26
listopada 2014 r. oraz dzialajaca w trybie przewidzianym rozporzadzeniem Ministra Zdrowia
i Opieki Spolecznej z dnia 11 maja 1999 r. (Dz.U. nr 47, poz. 480) na podstawie ustawy
o zawodzie lekarza z dnia 5 grudnia 1996 . (Dz.U. nr 28 z 1997 r. poz. 152 z pOznicjszymi
zmianami ) w skladzie:

prof. dr hab. Macicj Baglaj (chirurgia, pediatria)

prof. dr hab. Karol Bal (filozofia)

dr hab, Jacek Daroszewski (endokrynologia, diabetologia)

prof. dr hab. Krzysztof Grabowski (chirurgia)

dr Henryk Kaczkowski (chirurgia szczekowa, chirurgia stomatologiczna)

mgr [rena Knabel-Krzyszowska (farmacja)

prof. dr hab. Jan Kolasa (prawo)

prof. dr hab, Jerzy Liebhart (choroby wewngtrzne, alergologia)

ks, dr hab. Piotr Mrzygtod (duchowny)

prof. dr hab. Krystyna Orzechowska-Juzwenko (farmakologia kliniczna, choroby
wewngrzne)

prof. dr hab. Zbigniew Rudkowski (pediatria)

dr hab. Slawomir Sidorowicz (psychiatria)

Danuta Tarkowska (poloznictwo)

dr hab. Andrzej Wojnar (histopatologia, dermatologia) przedstawiciel Dolnoslaskiej 1zby
Lekarskiej)

pod przewodnictwem
prof. dr hab, Jana Kornafela ( ginekologia i potoznictwo, onkologia)

Przestrzegajac w dzialalnosci zasad Good Clinical Practice oraz zasad Deklaracji Helsinskiej,
po zapoznaniu si¢ z projektem badawczym pt.

.Zabiegi angioplastyki wieicowej z zastosowaniem techniki rotablacji, ocena skutecznosci
krotko i dlugoterminowej™
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zgloszonym przez prof. dr hab. Krzysztofa Reczacha satrudnionego w Katedrze Chordb
Serca Uniwersytetu Medycznego we Wroclawiu oraz ziozonymi Wraz Z wnioskiem
i dokumentami, w tajoym glosowaniu postanowila wyrazi¢ zgod¢ na przeprowadzenie
badania w Katedrze Choréb Serca Uniwersytetu Medycznego  we Wroclawiu pod
warunkiem zachowania anonimowoéci uzyskanych danych.

Uwaga: _Badanic to zostalo objgte ubezpieczeniem odpowiedzialnodci cywilng) Uniwersyletu
Medycznego we Wroclawiu z tytulu prowadzone] dziatalnodei:

Pouczenje: W ciggu 14 dni od otrzymania decyzji whioskodawey przystuguje prawo
odwotania do Komisji Odwolawczej za posrednictwem Komisji Bioetycznej UM we
Wroclawiu

Opinia powy2sza dotyczy: projektow badawczych realizowanych poza dziatalnoscig
statutowd

Urnwerayte! Megycany we Wiu thawiu
; KOMISIAMOETYCZINA
Wroctaw, dnia '+~ marca 2016 1. przawodnic2acy

7
arof. é hab, Jan Kornatel
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Oswiadczenia o wspolautorstwie

30.06. 2024

Wroctaw, dnia .70 00T
Prof. dr hab. Krzysztof Reczuch
Uniwersytet Medyczny im. Piastéw Slaskich
We Wroctawiu
Katedra Chordb Serca

Ul. Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspdtautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopiémie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/lO.S114/amsad.2020.103373) moj udziat polegat na: nadzorowaniu projektu,
interpretacji danych oraz redagowaniu artykutu.

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.CJ-20-1222) méj udziat polegat na: nadzorowaniu projektu, interpretacji
danych oraz redagowaniu artykutu.

I
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Wroctaw, dnia w%702 //

dr hab. Piotr Kiibler

Uniwersytet Medyczny im. Piastéw Slgskich
We Wroctawiu

Katedra Chordb Serca

Ul. Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopi$mie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/10.5114/amsad.2020.103373) méj udziat polegat na: opracowaniu projektu badania,
interpretacji danych oraz redagowaniu artykutu.

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.C)-20-1222) modj udziat polegat na: opracowaniu projektu badania,
nadzorowaniu projektu, interpretacji danych oraz redagowaniu artykutu.

ke ey
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4oC. 204

Wroctaw, dnia ....cocreceecennnnnn,

Dr n.med. Artur Telichowski
4 Wojskowy Szpital Kliniczny,
Klinika Kardiologii,

ul. R. Weigla 5,

50-981 Wroctaw

Oswiadczenie o wspétautorstwie

Osdwiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopismie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/10.5114/amsad.2020.103373) méj udziat polegat na: zbieraniu danych oraz
redagowaniu artykutu.

54



Wroctaw, dnia 30@70 24

dr n.med. Wojciech Zimoch

Uniwersytet Medyczny im. Piastéw Slaskich
We Wroctawiu

Katedra Chordb Serca

Ul. Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopismie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/10.5114/amsad.2020.103373) moj udziat polegat na: analizie statystycznej, zbieraniu i
interpretacji danych oraz redagowaniu artykutu.

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.CJ-20-1222) méj udzial polegat na: analizie statystycznej, zbieraniu i
interpretacji danych oraz redagowaniu artykutu.
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Wroctaw, dnia \7[((]5!%

Luiza Bulak

Uniwersytecki Szpital Kliniczny
im. Jana Mikulicza Radeckiego,

ul Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytuiem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopiémie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/10.5114/amsad.2020.103373) moj udziat polegat na: napisaniu artykutu, zbieraniu
danych, redagowaniu tabel i rycin.
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Wrodlaw; diid . sicanraciog

Piotr Brzozowski

Uniwersytecki Szpital Kliniczny
im. Jana Mikulicza Radeckiego,

ul Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspotautorstwie
Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopi$mie

Archives of Medical Science - Atherosclerotic Diseases (Dol:
https://doi.org/10.5114/amsad.2020.103373) mdj udziat polegat na: napisaniu artykutu, zbieraniu

danych, redagowaniu tabel i rycin.
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Oscar Rakotoarison

Uniwersytet Medyczny im. Piastéw Slaskich
We Wroctawiu

Katedra Chordb Serca

Ul. Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem »Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopi$mie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/lO.S114/amsad.2020.103373) moj udziat polegat na: zbieraniu i interpretacji danych
oraz redagowaniu artykutu.

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.CJ-20-1222) moj udziat polegat na: zbieraniu i interpretacji danych oraz
redagowaniu artykutu.

I Rakotoarison
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Wroctaw, dnia
Michat Kosowski
Uniwersytet Medyczny im. Piastow Slaskich
We Wroctawiu
Katedra Chorob Serca

Ul. Borowska 213, 50-556 Wroctaw

Oswiadczenie o wspoétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Utility of the SYNTAX Score in the risk
stratification of patients undergoing rotational atherectomy” opublikowanego w czasopi$mie
Archives of Medical Science - Atherosclerotic Diseases (DOI:
https://doi.org/10.5114/amsad.2020.103373) m¢j udziat polegat na: analizie statystycznej, zbieraniu i
interpretacji danych oraz redagowaniu artykutu.

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.CJ-20-1222) moéj udziat polegat na: analizie statystycznej, zbieraniu i
interpretacji danych oraz redagowaniu artykutu.
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Katowice, dnia 05.05.2021

dr hab. n.med. Wojciech Warha
11l Katedra i Klinika Kardiologii

Slgski Uniwersytet Medyczny w Katowicach

Oswiadczenie o wspoétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential
Lesion Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie
Circulation Journal (doi: 10.1253/circj.CJ-20-1222) mdj udziat polegat na: zbieraniu,
interpretacji danych oraz redagowaniu artykutu.
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Szymon tadzinski
Il Katedra i Klinika Kardiologii
Slaski Uniwersytet Medyczny w Katowicach

Oswiadczenie o wspoétautorstwie

Oéwiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopi$émie Circulation Journal
(doi: 10.1253/circj.CJ-20-1222) m¢éj udziat polegat na: zbieraniu, interpretacji danych oraz redagowaniu
artykutu.
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Prof. dr hab. Andrzej Ochata
11l Katedra i Klinika Kardiologii

Slaski Uniwersytet Medyczny w Katowicach

Oswiadczenie o wspotautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem , Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
Journal (doi: 10.1253/circj.CJ-20-1222) moj udziat polegat na: interpretacji danych oraz redagowaniu

artykutu.

Z powazaniem

KIEROWRIK _—
Zakiaey Kardiologii Inwazyjne]

P'Oi/';}",,b% n. med. Andrzej Ochata
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o, ~ ol 7 ] /
Katowice, dnia l@b)VZ/

Prof. dr hab. Wojciech Wojakowski
It Katedra i Klinika Kardiologii

Sigski Uniwersytet Medyczny w Katowicach

Odwiadczenie o wspétautorstwie

Oswiadczam, ze w przygotowaniu artykutu pod tytutem ,Acute Angulation and Sequential Lesion
Increase the Risk of Rotational Atherectomy Failure” opublikowanego w czasopismie Circulation
journal {doi: 10.1253/circj.CJ-20-1222) méj udzial polegat na: interpretacji danych oraz redagowaniu
artykutu.

£i0f. dr hab. . med. Wejcioch Wojakowski
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