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Benefits in bleeding rates and
periprocedural mortality of radial
approach in ST-segment elevation
myocardial infarction. Propensity score
analysis of data from ORPKI Polish
National Registry

Tomasz Tokarek!, Tomasz Wysocki?,
Zbigniew Siudak!, Agata Wiktorowicz?,
Jacek Legutko?®, Krzysztof Zmudka!, Dariusz Dudek!

Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland
’Department of Cardiology, Regional Hospital, Pinczow, Poland
3Second Department of Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland

Background: The utilization of the radial access (RA)
for percutaneous coronary intervention (PCl) has gradually
increased. Recent studies suggest an advantage over femo-
ral access (FA) in high-risk patients presenting with ST-seg-
ment elevation myocardial infarction (STEMI). The aim was
to evaluate bleeding complications and periprocedural out-
comes with safety and efficacy of RA compared with FA for
PCl with stent implantation in “real-world” patients with
STEMI presentation from Polish National Registry.

Methods: The study group consisted of 22,812 con-
secutive patients with STEMI treated with PCl and stent
implantation between January 2014 and June 2015 in
151 tertiary invasive cardiology centers in Poland. All data
were stored in electronic database of National PCI Registry
(ORPKI). Patients treated with RA and FA were compared
using a propensity score analysis to best match between
groups. The analysis was done in the “as-treated” manner.

Results: Femoral access and RA were used in 9,334
(40.9%) and 13,478 (59.1%) patients, respectively. After
propensity score matching no differences in baseline
characteristic between 6,542 matched pairs was found.
Significantly higher total amount of contrast (191.8 +8 ml
vs. 174.8 +68.8 ml, p = 0.0001) and lower radiation dos-
es were used in FA (1279.5 +1346.3 mGy vs. 1182.6
+887 mGy, p = 0.02). More bleeding complications at
puncture site after both angiography (0.17% vs. 0.02%;
p = 0.004) and PCl (0.23% vs. 0.09%, p = 0.049) were
reported in FA group. Periprocedural death (1.94% vs.
0.93%, p = 0.0001) and periprocedural cardiac arrest
(1.44% vs. 0.96%, p = 0.01) occurred significantly more
often after PCl performed with FA.

Conclusions: Radial access was associated with low-
er incidence of periprocedural death in STEMI patients as
well as a significant reduction of bleeding complications
at access site.

Advances in Interventional Cardiology 2016; 12, 4 (46)

Abstracts of original contributions from NFIC 2016

Psoriasis is associated with increased
risk of allergic reaction during
percutaneous interventional cardiology
procedures. Data from

the Polish National PCI Registry

Tomasz Tokarek!, Zbigniew Siudak’,
Artur Dziewierz?, Tomasz Rakowski?,
Agata Wiktorowicz?, Dariusz Dudek®

Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland

?Second Department of Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland

Background: Little is known on the impact of pso-
riasis on the outcome of percutaneous cardiovascular
procedures. The aim of this analysis was to identify the
incidence of active psoriasis, baseline characteristic, and
periprocedural to in-hospital outcomes in this subgroup
of patients.

Methods: The Polish National PCI database (ORPKI) is
a mandatory registry for all percutaneous cardiology pro-
cedures performed in Poland since 2004. All consecutive
patients who had coronary angiography or coronary angi-
ography with immediate PCl in 155 interventional cardiol-
ogy centers in Poland in 2014 for either stable angina or
acute coronary syndrome were included. Patients with ac-
tive psoriasis on admission were identified. Allergic origin
of the periprocedural complication was defined if a typi-
cal reaction from rash to anaphylaxis was diagnosed.

Results: There were 206,335 patients with complete
records in the database. Active psoriasis was diagnosed
in 830 of them (0.4%). Patients with psoriasis were
younger (63.1 £10.6 years vs. 66.2 +10.9 years, p < 0.01),
significantly more often with diabetes mellitus, arterial
hypertension and chronic kidney disease. The periproce-
dural mortality for patients with psoriasis (0.77%) was
similar to those without (0.55%; p = 0.6). Interestingly, al-
lergic reaction occurrence during angiography was 0.77%
in patients with psoriasis vs. 0.07% in patients without
psoriasis (p < 0.001). In multivariate regression analysis,
the diagnosis of active psoriasis was an independent
predictor of the occurrence of an allergic reaction during
coronary angiography/PCl with OR = 8.3 and 95% Cl:
1.98-34.93 (p = 0.004).

Conclusions: Psoriasis is associated with a different
patient baseline profile and an increased risk for aller-
gic reaction occurrence during the procedure. Best to our
knowledge, this is the first report of such relationship
and requires further study.
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Characterization of restenotic tissue
depending on the prevalence

of neovascularization evaluated

by optical coherence tomography
in porcine artery model

Aleksandra Btachut, Maciej Pruski, Adam Janas,
Magdalena Michalak, Krzysztof Milewski,
Piotr P. Buszman, Pawet E. Buszman

Center for Cardiovascular Research and Development,
American Heart of Poland, Katowice, Poland

Background: Neovascularization in restenotic tissue
may play a key role in neointimal proliferation and pro-
gression of neoatherosclerosis. There are still insufficient
in vivo data regarding in-stent neovascularization.

Methods: We evaluated 48 stent segments from 24
stents implanted in porcine model of coronary artery
injury. Optical coherence tomography (OCT) was per-
formed 90 days post implantation. All measurements
and qualitative analysis were performed by two inde-
pendent investigators. Microvessels were defined as well
delineated low backscattering structures with diameter
less than 200 microns that show a trajectory within the
vessel. There were two groups: with (1) or without (2)
occurrence of neovascularization. Optical coherence to-
mography findings were compared between both groups.

Results: There were no statistically significant dif-
ferences between the two groups, but lesions with mi-
crovessels had a larger average stent area (8.83 £1.39 vs.
8.27 +1.36, p = NS) and larger average neointimal area
(2.62 +1.46 vs. 1.95 +0.87, p = NS) than those without
microvessels. Minimal lumen cross-sectional area (CSA)
were almost identical in both groups (2.56 +0.47 vs. 2.57
+0.33, p = NS).

Conclusions: Occurrence of neovascularization might
be associated with the extent of neointimal area, but fur-
ther studies are required to estimate factors associated
with strut neovascularization.
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Plaque redistribution after stenting —
data from NIRS-IVUS imaging

Tomasz Roleder!, Magdalena Dobrolifiska?,

Elzbieta Pociask3, Wojciech Wanha?,

Radostaw Parma?, Grzegorz Smolka?,

Andrzej Ochata?, Zbigniew Gasior', Michat Tendera?,
Wojciech Wojakowski?

Department of Cardiology, School of Health Sciences,
Medical University of Silesia, Katowice, Poland

Third Division of Cardiology, Medical University of Silesia,
Katowice, Poland

3KCRI, Krakow, Poland

Background: The previous study using intravascular
imaging presented that the part of the treated athero-
ma is squeezed out of the vessel by the stent and its
remnants may embolize. The present study aimed to
characterize the plaque redistribution with relation to its
composition.

Methods: The combined near-infrared spectroscopy
(NIRS) and intravascular ultrasound (IVUS) imaging an-
alyzed the plaque distribution after the stent implanta-
tion in vivo in patients with a stable coronary artery dis-
ease (CAD) (n = 33) and acute coronary syndromes (n =
16). Near-infrared spectroscopy detected lipids in the le-
sion and IVUS presented the redistribution of the plaque.
The maximal lipid core burden index in a 4 mm long seg-
ment (LCBI4mm) was estimated by NIRS before and after
the stent implantation, and IVUS estimated minimal lu-
men area (MLA), plaque burden (PB) and plaque volume
pre and post implantation.

Results: NIRS-IVUS imaging was performed before
and after the implantation of 50 stents in 49 patients.
The median plaque volume pre and post implantation
was 127.45 (74.5,186.8) mm?vs. 99.35 (67.5, 171.5) mm?
(p < 0.001) with a median difference 19.25 (3.9, 72) mm?2,
The median LCBI4mm pre and post stent was 351
(157, 589) vs. 77 (3, 231) (p < 0.001) in the treated le-
sions, and 34 (0, 207) vs. 0 (0, 45) (p < 0.04) in seg-
ment 4 mm long proximally to the stent. Plague burden
in 4 mm proximally to the implanted stent increased
from 46.23 +11.79 to 50.36 +9.93 post stenting (p =
0.02). The difference in the plague volume pre and
post stenting correlated with the value of LCBI4max of
the treated lesion (r = 0.457, p = 0.001). The median
difference in the plaque volume was higher for stent-
ed lesions with LCBI 4mm > 265 (8.2 (1.4, 19.3) vs. 24.3
(12.1, 45.0), p = 0.012) (Figure 1).

Conclusions: Lipid-rich lesions characterized greater
release of the atheroma remnants to the coronary artery
lumen as compared to non-lipid rich lesions. The stent
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Pre stent implantation
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Post stent implantation

Figure 1. Case example of the combined near-infrared spectroscopy and intravascular ultrasound imaging

implantation causes plaque shift proximally to the im-
planted stent.
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Intravenous versus intracoronary
administration of adenosine for
assessment of coronary fractional flow
reserve

Jacek Legutko, Pawet Kleczynski, Artur Dziewierz,
Maciej Bagienski, tukasz Rzeszutko,
Stanistaw Bartus$, Dariusz Dudek

Second Department of Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland

Background: Adenosine is commonly used to induce
maximal hyperemia to evaluate the hemodynamic sig-
nificance of coronary stenoses with measuring fractional
flow reserve (FFR). So far, limited number of studies vali-
dated the intracoronary application of adenosine against
standard intravenous infusion. Thus, we aimed to assess
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agreement and reproducibility of FFR measurements
during intracoronary vs. intravenous administration of
adenosine.

Methods: Consecutive patients with angiographically
borderline coronary lesions (40-90%) diameter steno-
sis in visual assessment), who were scheduled for FFR
were enrolled. Patients received intravenous adenosine
infusion via a 6-F femoral venous sheath. Adenosine was
administered at 140 at 280 pg/kg/min. Intracoronary
adenosine bolus injection was performed with 100 pg,
200 pg, 400 ug and 600 pg.

Results: Femoral vein adenosine at 140 and 280 pg/
kg/min as well as intracoronary boluses recordings from
81 vessels in 32 patients were suitable for blinded anal-
ysis. The median FFR measured using adenosine admin-
istered via femoral routes at 140 pg/kg/min was 0.82
(IQR: 0.76-0.89) and at 280 pg/kg/min —0.82 (IQR: 0.75-
0.88), p = 0.001. However, a strong correlation between
them was found r = 0.99. Median FFR values for 100 pg,
200 pg, 400 pg and 600 pg bolus were: 0.84, 0.83, 0.83
and 0.83, respectively. We found numerically higher val-
ues of FFR assessed with boluses comparing to infusion
with the mean difference of FFR from 0.01 (bolus 600 pg)
to 0.02 (bolus 100 pg). We did not find any differences
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Figure 1. Mean values of fractional flow reserve as-
sessed with adenosine i.c. boluses and iv. infusion

between 400 and 600 ug bolus (p = 0.21). Differences
between boluses and infusion are shown in details on
Figure 1.

Conclusions: Values of FFR achieved with adenosine
infusion via femoral vein and with intracoronary boluses
are consistent. However, there seems to be a grey zone
for FFR assessed with boluses which may indicate, in se-
lected cases, the use of femoral vein infusion to confirm
the results.

Long-term outcomes of patients
undergoing rotational atherectomy
due to failed percutaneous coronary
intervention depend on the reason
of primary intervention failure

Wojciech Zimoch'?, Michat Kosowski'?,
Piotr Kiibler'2, Brunon Tomasiewicz!?,
Artur Telichowski?, Krzysztof Reczuch'?

!Cardiology Department, Centre for Heart Diseases,

4t Military Hospital, Wroclaw, Poland

’Department of Heart Diseases, Wroclaw Medical University,
Wroclaw, Poland

Background: Rotational atherectomy (RA) is often
used as a bailout technique after unsuccessful percuta-
neous coronary intervention (PCl). This study was created
to evaluate outcomes of patients undergoing RA depend-
ing on reason of previous PCl failure.

Methods: We retrospectively evaluated data of 210
consecutive patients undergoing RA in our tertiary cen-
ter. From our analysis we excluded patients undergoing
RA without previous PCl attempt (n = 42), those referred
from other centers without description of PCl failure cause
(n=10) or lacking complete clinical data (n = 6). Remain-
ing patients (n = 152) were divided into two groups: those
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with uncrossable (32%) or undilatable lesions (68%). Fol-
low-up data concerning death from any cause was ac-
quired from the Polish National Health Found.

Results: Patients with uncrossable lesions were older
(72 vs. 69 years; p = 0.03) and more often suffered from
stroke or transient ischemic attack in anamnesis (20%
vs. 8%, p = 0.04). The groups did not differ in any other
clinical characteristics. We also did not show any differ-
ences in procedure characteristics, success and compli-
cations rates or in-hospital adverse events. Patients with
uncrossable lesions had higher all-cause mortality after
1 year (18% vs. 8%; p = 0.05), 2 years (24% vs. 10%; p =
0.02) and 3 years (29% vs. 14%; p = 0.03). Multivariate
Cox regression model showed uncrossable coronary le-
sions to be an independent predicting factor of all-cause
mortality 2 years after procedure (HR = 2.8; 95% ClI:
1.13-7.15; p = 0.03).

Conclusions: Patients undergoing RA after failed PCl
due to uncrossable lesions have poorer long term prog-
nosis. Further studies evaluating causes of higher mor-
tality in this population are needed.

Severe calcifications in target lesions
of patients with acute myocardial
infarction undergoing percutaneous
coronary intervention predict adverse
cardiac events in long-term follow-up

Wojciech Zimoch'?, Michat Kosowski'?,
Piotr Kiibler!?, Brunon Tomasiewicz'?,

Justyna Krzysztofik*?, Anna Langner'?,

Krzysztof Reczuch?

!Cardiology Department, Centre for Heart Diseases,

4t Military Hospital, Wroclaw, Poland

’Department of Heart Diseases, Wroclaw Medical University,
Wroclaw, Poland

Background: This study was created to assess the
frequency and influence of severe coronary artery calci-
fication (CAC) in target lesions on adverse cardiac events
in patients undergoing percutaneous coronary interven-
tions (PCl) due to acute myocardial infarction.

Methods: We prospectively evaluated data of 206
consecutive patients who underwent PCl due to acute
myocardial infarction. The pre-specified angiographic
definition of severe calcifications was the presence of
radiopaque densities visible without heart motion and
affecting both sides of the treated lesion. Follow-up data
concerning primary end points was acquired from the
Polish National Health Found.

Results: Severe CAC in target lesions were present in
35 (17%) patients. These patients were older (71 vs. 65
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years, p = 0.02), were more often diagnosed with non-ST
elevation myocardial infarction (NSTEMI, 77% vs. 58%,
p = 0.03) and had higher levels of NT-proBNP at admission
(2006 pg/ml vs. 745 pg/ml, p = 0.01). Full revasculariza-
tion during index procedure was achieved less often in
patients with severe CAC (14% vs. 41%, p = 0.003). During
30 months of follow-up patients with severe CAC more of-
ten suffered from another ACS (37% vs. 13%, p = 0.0005)
and had higher all-cause mortality (31% vs. 16%, p = 0.04).
Multivariate Cox regression model showed severe CAC in
target lesions to be the only independent predicting factor
of another ACS in studied population (hazard ratio = 2.78;
95% confidence interval: 1.39-5.56; p = 0.004).

Conclusions: In everyday practice, almost every sixth
patient with myocardial infarction has severe CAC in tar-
get lesions. This group has poorer prognosis then the rest
of the population. Presence of severe CAC in target le-
sions independently predicts recurrent ACS.

Early and one-year clinical outcomes
of patients with heavily calcified
coronary artery lesions presenting
with acute coronary syndromes treated
with rotational atherectomy

Michat Kosowski?, Wojciech Zimoch??,
Piotr Kiibler'?, Brunon Tomasiewicz'?,
Artur Telichowski', Krzysztof Reczuch®?

!Cardiology Department, Centre for Heart Diseases,

4t Military Hospital, Wroclaw, Poland

?Department of Heart Diseases, Wroclaw Medical University,
Wroclaw, Poland

Background: Rotational atherectomy (RA) is s meth-
od of treatment of highly calcified lesions that cannot be
treated with traditional percutaneous coronary interven-
tion (PCl). However, RA in patients with acute coronary
syndromes (ACS) remains controversial and may be con-
traindicated.

Methods: The study included 207 consecutive pa-
tients, who underwent RA. A retrospective analysis of
data in subjects presenting with ACS (n = 42) or treated
electively (n = 165) was done.

Results: Patients presenting with ACS were older, had
higher systolic blood pressure and heart rate on admission,
they were less likely to undergo PCI before and had low-
er total left ventricular ejection fraction (LVEF). Estimated
risk and lesion complexity were higher in the ACS popula-
tion. We found no differences in procedural aspects. We
noted higher rates of contrast-induced nephropathy and
bleeding in the ACS group. During in-hospital observation
2 cases of death occurred in the ACS group, but we found
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no difference in total mortality, ACS, decompensated HF or
stroke rates in 1-year follow-up. Analysis of Cox hazard risk
model revealed PCl failure due to uncrossable lesion to be
risk factor of total 1-year mortality in the whole studied
group; increasing LVEF improved the prognosis. Detailed
data are presented in the Table | (see page 396).

Conclusions: One-fifth of RA candidates present with
ACS. Despite higher periprocedural mortality rate in ACS
group, we found no significant difference in 1-year out-
comes in comparison with elective patients. Rotational
atherectomy in patients with ACS in experienced centre
should be considered in that particular setting if no other
options of treatment exist.

Risk assessment of premature
discontinuation of dual antiplatelet
therapy in patients undergoing vascular
surgery after second generation DES
implantation

Aleksander Zurakowski?, Dariusz Szykowski2,
Mateusz Kachel?, Kamil Kosmulski3,
Przemystaw Nowakowski? Piotr P. Buszman!

!Center for Cardiovascular Research and Development,

American Heart of Poland, Katowice, Poland

Student Scientific Group at the Center for Cardiovascular Research
and Development, American Heart of Poland, Katowice, Poland
*Second Division of Cardiology, Medical University of Silesia,
Katowice, Poland

“Division of Vascular Surgery, Matopolskie Heart and Vessel Centre,
Chrzanow, Poland

Background: Some patients receiving dual antiplate-
let therapy after percutaneous coronary interventions
(PCI) with drug-eluting stent (DES) implantation require
surgery to be performed during dual antiplatelet therapy
(DAPT) administration period. Aim of our research was
to assess the risk of premature discontinuation of DAPT
after PCl with second generation DES implantation in pa-
tients undergoing major vascular surgeries.

Methods: Our study group consist of 88 patients who
underwent PCl with second generation DES implantation
between 2010 and 2014 and underwent major vascular
surgery up to 12 months after PCl, requiring discontinu-
ation of DAPT in perioperative period. We assessed the
frequency of death, myocardial infarction (MI), major
bleeding episodes and other adverse events in short and
long-term observation.

Results: Patient characteristics are shown in Table |
(see page 397). In perioperative period, we reported no
MI, death, or major bleeding. During the follow up period
of mean 2.71 (0.16-5.75) years, we recorded 14 (15.9%)
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Table I. General characteristics, risk factors and comorbidities

Parameter All patients (n = 207) Elective (n = 165) ACS (n = 42) P-value
Age, mean = SD [years] 712 70 £1 75 +4 < 0.001
Previous ACS, n (%) 130 (63) 99 (60) 31 (74) NS
Previous PCl, n (%) 152 (74) 128 (78) 24 (57) < 0.01
Previous CABG, n (%) 31(15) 26 (15) 6 (14) NS
Heart failure, n (%) 70 (34) 50 (30) 20 (48) < 0.05
LVEF mean + SD [%] 50 +11 51 +11 47 £13 < 0.05
LVEF <35%, n (%) 34 (17) 22 (14) 12 (29) < 0.05

Procedural data

EuroScore Il mortality rate, median (IQR) 2.4 (1.4-4.9) 2.1(1.3-3.8) 5.15 (2.6-9.3) < 0.0001
Syntax Score, median (IQR) 17 (11-24) 17 (11-24) 21.5 (15-29) < 0.05
CABG inoperable, n (%) 116 (56) 86 (52) 30 (41) < 0.05

Attempted PCl failure, n (%):

Nondilatable lesion 105 (51) 86 (52) 19 (45) NS

Uncrossable lesion 48 (23) 38 (23) 10 (24) NS

Unknown 11 (5) 9 (6) 2 (5) NS
Procedure success, n (%) 184 (89) 147 (89) 37 (88) NS
Ad hoc procedure, n (%) 6 (4) 7 (4) 2 (5) NS
Radial access, n (%) 125 (60) 99 (60) 26 (62) NS
GP lIb/Illa inhibitor, n (%) 5(2) 5(3) 0 NS
IABR n (%) 4(2) 2 (1) 2(5) NS

Outcomes

CIN, r (%) 6 (3) 2 (1) 4 (10) < 0.05
ARC major bleeding, n (%) 14 (7) 8 (5) 6 (14) < 0.05
In-hospital mortality, n (%) 2(1) 0 2 (5) < 0.05
In-hospital stroke/TIA, n (%) 1(0.5) 1(1) 0 NS
In-hospital MI, n (%) 28 (14) 22 (13) 6 (14) NS
In-hospital TVR, n (%) 1(0.5) 0 1(2) NS
Total 1-year mortality, n (%) 20 (10) 14 (8) 6 (14) NS
1-year MI, n (%) 20 (8) 15 (9) 5(12) NS
1-year ADHE, n (%) 12 (6) 9 (5) 3(7) NS
1-year stroke/TIA, n (%) 2(1) 2 (1) 0 NS

Predictors of 1-year mortality (n = 207)

Parameter HR 95% Cl P-value
LVEF (%) 0.95 0.91-0.99 <0.05
PCl failure: uncrossable lesion 4.00 1.57-10.20 < 0.01
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Table I. Patient characteristics

Variables Values
Study group 88
Mean age [years] 69 +8.3
Sex, male 58 (66%)
Mean time between procedures [days] 94.4 +84.4

Diabetes 31 (35.2%)

Mean EF 49.4%

Arterial hypertension 73 (83.0%)

Atrial fibrillation 8 (9.1%)

Recent MI 32 (36.4%)
PCl in history 31 (35.2%)
CABG in history 9 (10.2%)
PAD 67 (76.1%)

Stenotic carotid arteries 23 (26.1%)

deaths: 7 (7.9%) heart related, 4 (4.5%) cancer related,
3 (3.4%) others. In a multivariate analysis, the only indepen-
dent factor of mortality was left ventricular ejection frac-
tion (LVEF; OR = 0.93; 95 Cl: 0.87-0.99; p = 0.02). Time be-
tween procedures was not a predictor of mortality and M.

Conclusions: In patients with peripheral atheroscle-
rosis requiring major vascular surgery after PCl with sec-
ond generation DES implantation, early discontinuation
of DAPT — on average 90 days after PCl is not associated
with increased risk of death, MI, or major bleeding.

Gender-related differences in outcomes
after percutaneous balloon aortic
valvuloplasty

Marzena Daniec?, Artur Dziewierz!, Danuta Sorysz?,
Pawet Kleczynski?, tukasz Rzeszutko!,

Tomasz Rakowski?, Jarostaw Trebacz?,

Marek Tomala?, Barttomiej Nawrotek?,

Krzysztof Zmudka?, Dariusz Dudek>

'Second Department of Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland
’Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, Krakow, Poland

Background: This study aimed to evaluate gender-re-
lated differences in short- and long-term outcomes of pa-
tients undergoing balloon aortic valvuloplasty (BAV) for
severe aortic stenosis (AS).

Advances in Interventional Cardiology 2016; 12, 4 (46)
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Methods: Between October 2012 and July 2015, a co-
hort of 112 patients with severe aortic AS underwent
114 BAV procedures as palliative procedure, bridge to
definitive treatment or before urgent non-cardiac sur-
gery. Clinical and procedural characteristics, in-hospital
outcomes and 2-year mortality data were collected. Ka-
plan-Meier curves for women and men were constructed
and compared by the log-rank test. Multivariable Cox re-
gression analysis was performed to identify the indepen-
dent predictors of long-term mortality.

Results: Of the 112 patients, 62.5% (n = 70) were
women. As compared with men, women were older, had
higher STS score, higher prevalence of chronic kidney dis-
ease, arterial hypertension and lower aortic valve area
(all p < 0.05). Indications for BAV did not differ by gender.
Women had higher risk of vascular complications than
man (15.7% vs. 0.0%, p = 0.007) however with similar
major periprocedural complications rate (17.1% vs. 9.5%,
p = 0.40). Transcatheter aortic valve implantation (TAVI)
was performed in 22.8% (n = 16) women and 26.2%
(n=11) men, p = 0.61, surgical aortic valve replacement
(AVR) in 10% (n = 7) women and 11.9% (n = 5) men,
p = 0.70. Women and men treated with TAVI/AVR had
lower mortality as compared with conservative treat-
ment (p = 0.004). Peri-procedural, in-hospital and 24-
month mortality before definitive treatment were com-
parable between women and men (2.9% vs. 2.4%, p =
1.00; 11.4% vs. 4.9%, p = 0.26; 63.3% vs. 39.0%, p = 0.22,
respectively). Kaplan-Meier curves for survival stratified
by gender are shown in Figure 1. In a multivariable Cox
model, STS above 9.8 (HR = 2.29; 95% Cl: 1.09-4.83, p =
0.028) was an independent predictor of all-cause mortal-
ity only in women.

Conclusions: Presence of significant gender-related
differences in baseline characteristics, procedural data
and risk of vascular complications were confirmed for
patients with severe AS undergoing BAV. However, no
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Figure 1. Kaplan-Meier curves for survival strati-
fied by gender
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difference in major procedural complications as well as
long-term mortality between women and men was ob-
served.

Transcatheter closure of patent
foramen ovale for the secondary
prevention of decompression illness
in professional divers: a single centre
experience with long-term follow-up

Jan Henzel!, Piotr N. Rudzinski?,
Mariusz Ktopotowski?, Marek Konka3,
Zofia Dzielinska!, Marcin Demkow?!

'Department of Coronary Artery and Structural Heart Disease,
Institute of Cardiology, Warsaw, Poland

’Department of Interventional Cardiology and Angiology,

Institute of Cardiology, Warsaw, Poland

*Department of Congenital Cardiac Defects, Institute of Cardiology,
Warsaw, Poland

Background: Patent foramen ovale (PFO) with occa-
sional right-to-left shunt is associated with an increased
risk of decompression illness (DCI). Divers with a history
of repetitive or severe DCl and diagnosed PFO should be
considered for the percutaneous closure of the defect if
they wish to continue with unrestricted diving. In this
study we aimed to summarise our experience in tran-
scatheter PFO closure in professional divers with the his-
tory of DCl, based on a long-term follow-up of 11 divers
treated in our centre.

Table I. Characteristics of the investigated group

Methods: A follow-up of 11 consecutive divers (9
males, 2 females) in whom percutaneous closure of PFO
was performed between 2001-2015 for the secondary
prevention of DCl was carried out by phone contact (Ta-
ble I).

Results: The median follow-up at the time of the
analysis was 91 (minimum 9, maximum 172) months.
No complications of the procedure were observed in the
investigated group. All patients returned to unrestricted,
deep diving after the procedure, performing a total of
3,610 dives with the median number of 225 dives (low-
er quartile value: 82.5, upper quartile value: 72.5 dives).
The majority of subjects dived as deep as they did before
the intervention, or deeper, achieving mean maximum
depth of 93.8 +35.6 m (vs. 89.73 £25.92 m before the
intervention, p = 0.71). No episode of DCl was observed
in the follow-up.

Conclusions: Percutaneous closure of PFO appears
reasonably effective in secondary prevention of DCl asso-
ciated with intra-cardiac shunt.

No. Gender Age Observation Occluder Time from Number of Max. depth Max. depth after

[years] time implanted intervention to divings after before intervention [m]
[months] next diving [days] intervention intervention [m]

1 Male 41 172 APFO 25 5 10,000* 70 160

2 Female 36 121 APFO 25 7 100 110 70

3 Male 35 115 APFO 25 270 300 55 60

4 Male 32 101 APFO 25 180 700 115 120

5 Male 44 99 CARDIA PFO 30 90 800 60 40

6 Female 35 91 APFO 25 365 30 100 70

7 Male 44 60 APFO 25 90 350 75 90

8 Male 40 60 APFO 25 120 150 80 102

9 Male 49 58 APFO 25 30 1,000 140 140

10 Male 30 40 APFO 25 120 150 80 100

11 Male 47 9 APFO 25 180 30 102 80

*Saturation diving technique: total time (hours) from compression to complete decompression.
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Predictors of the blood pressure
improvement in patients with renal
artery stenosis referred to renal artery
stenting

Daniel Rzeznik!, Agnieszka Rostawiecka’,
Anna Kabtak-Ziembicka?, Marcin Misztal3,
Damian Maciejewski', Piotr Pienigzek?,
Mariusz Trystuta3, Krzysztof Zmudka?,
Tadeusz Przewtocki?

'Department of Interventional Cardiology, John Paul Il Hospital,
Krakow, Poland

’Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, John Paul Il Hospital,
Krakow, Poland

3Department of Vascular Surgery and Endovascular Interventions,
John Paul Il Hospital, Krakow, Poland

Background: In the light of randomized trials, renal
artery stenting (PTA) seems to have questionable effect
on clinical outcome. However, smaller observational
studies indicated that still there might be a field for in-
tervention in the selected subset of subjects. Therefore,
the present study aimed to investigate what features dis-
tinguish subjects who improved in terms of the systolic
blood pressure (SBP) reduction after PTA from those who
did not benefit.

Methods: Study enrolled 118 (57 male, 63.9 +8.8 years)
consecutive patients referred to PTA for ill-controlled hy-
pertension. Blood pressure control was obtained using
24-hour ambulatory blood pressure monitoring (ABPM),
with assessment of the mean SBP and diastolic blood
pressure (DBP), the loads of SBP and DBP in patients
on antihypertensive drugs, before PTA and 12 months
after PTA. Study group was divided retrospectively with
regard to achieved SBP control. Subjects in whom SBP de-
creased by at least 20 mm Hg during 12 month FU after
PTA were comprised in group I: 25 (21%) patients. Group
Il comprised 93 (79%) subjects in whom SBP reduction
was lower than 20 mm Hg or deteriorated.

Results: Analysis showed that group | vs. group Il pa-
tients had higher renal artery stenosis (RAS) degree (75.2
+14.7% vs. 66.7 £10.5%, p = 0.001). The initial SBP DBP
SBP load and DBP load were significantly higher in group
| vs. group Il subjects (154.8 +16.7 mm Hg vs. 130.6
+16.4 mm Hg, p < 0.001; 86.1 +11.7 mm Hg vs. 72.7
+8.8 mm Hg, p < 0.001; 77.9 £18.7 mm Hg vs. 40 £28.2
mm Hg, p < 0.001, and 50 +26.4 mm Hg vs. 21 +18.5
mm Hg, p < 0.001, respectively). The mean number of
blood pressure lowering agents was similar in group |
and group Il subjects, both before (3.44 +1.3 vs. 3.26
+1.1, p = 0.479) and 12 months following PTA (3.12 +1.4
vs. 2.95 +1.2, p = 0.541). This may indicate that the ef-
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fect of blood pressure (BP) values decrease was associ-
ated rather with PTA, than drug regiments. On backward
logistic multivariable analysis, independent predictors
of significant blood pressure reduction after the PTA
were: higher RAS degree (OR = 1.24, 95% Cl: 1.07-1.44;
p = 0.006), higher initial SBP (OR = 1.27, 95% Cl: 1.03—
1.56; p = 0.026), higher initial DBP load (OR = 1.33, 95%
Cl: 1.09-1.64; p = 0.007) and bilateral RAS or RAS of sin-
gle functioning kidney (OR = 1.16, 95% Cl: 1.00-1.36;
p = 0.053).

Conclusions: Among patients after PTA, about 20%
are high responders with regard to blood pressure con-
trol. Positive effect following PTA of RAS can be expected
in patients with higher initial SBP and DBP parameters,
with high-grade RAS and subjects with bilateral RAS or
RAS of single functioning kidney. Our results indicate
that PTA of RAS is justified in carefully selected patients.

Clinical outcome, long-term survival
and prognostic factors of cardiovascular
events in patients treated with
percutaneous angioplasty for renal
artery stenosis

Agnieszka Rostawiecka!, Daniel Rzeznik?,
Anna Kabtak-Ziembicka!, Rafat Badacz!,
Piotr Pieniazek!, Krzysztof Zmudka!,
Tadeusz Przewtockit!

Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, John Paul Il Hospital,
Krakow, Poland

’Department of Interventional Cardiology, John Paul Il Hospital,
Krakow, Poland

Background: Studies indicate that patients with renal
artery stenosis (RAS) are at high risk of cardiovascular
events (CVE), e.g. myocardial infarction (Ml), stroke (IS),
and cardiovascular death (CVD). However, the impact of
renal artery stenting (PTA) in subjects with RAS on the
long-term prognosis and factors associated with this un-
favorable prognosis are still debated. The present study
aimed to evaluate impact of PTA on renal function, blood
pressure and survival in patients treated with PTA for
RAS, as well as to identify independent risk factors of CVE
in long-term follow-up.

Methods: Two-hundred-and-forty renal artery angio-
plasty procedures were performed in 208 consecutive
subjects (113 male, mean age: 64.5 +11.9 years) for the
mean RAS degree of 70.3 +13.4% between June 1997 and
December 2015. The immediate and long term outcome
of PTA was assessed with regard to renal function, blood
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pressure values and incidence of restenosis. Prevalence
of CVE, including CVD, MI, and IS were recorded prospec-
tively. The potential prognostic risk factors of CYD/MI/IS
were analyzed.

Results: The procedural success was 239/240 proce-
dures. Mean creatinine level decreased from pre-PTA: 133
+62 to 116 +55.9 umol/l at 6 month, and to 117 +58.6
pumol/l at 12 months after PTA (p = 0.003). Systolic blood
pressure changed from 142 +21.8 mm Hg before PTA to
130 £15.9 mm Hg, at 6 month, and to 130 +15 mm Hg at
12 month (p < 0.001), while diastolic blood pressure from
78 +12.3 to 74 £9.2 mm Hg, and to 73.7 9.5 mm Hg (p <
0.001) respectively. The mean number of blood lowering
agents was reduced from 3.33 +1.2 before PTA to 3.06
+1.3 at 12 month following PTA (p = 0.003). Restenosis oc-
curred in 24/207 (11.6%) patients and it was treated with
repeated PTA. Factors associated with restenosis were:
hyperlipidemia (OR = 1.23, 95% Cl: 1.06-1.42, p = 0.005)
and diabetes (OR = 1.15, 95% Cl: 1.0-1.33, p = 0.055).
During the mean follow-up period of 62.1 +37 (range:
1-213) months, CVE occurred in 54 (26%) patients (24
CVDs, 17 non-fatal Mls, 13 non-fatal ISs). Initial serum
creatinine (OR = 1.25; 95% Cl: 1.04-1.51, p = 0.02) and
creatinine at 12 month (OR = 1.18; 95% Cl: 1.03-1.35,p =
0.015), concomitant coronary artery disease (OR = 1.19;
95% Cl: 1.04-1.36, p = 0.011), and SBP at 12 months af-
ter PTA (OR = 1.16; 95% Cl: 1.02-1.33, p = 0.025) were
independently associated with CVD/MI/IS risk.

Conclusions: PTA of RAS resulted in significant reduc-
tion of creatinine level, blood pressure values and the
number of blood lowering agents. During mean 5-year
period following PTA of RAS, the CVE rate was 26%. Fac-
tors independently associated with CVE risk were pre
procedural and 12 month levels of serum creatinine, SBP
at 12 months following PTA and concomitant coronary
artery disease. Restenosis occurred in 11.6% and it was
associated with hyperlipidemia and diabetes.

Table I. Patient and procedure characteristics

Hybrid or staged carotid artery
stenting and open-heart surgery as

the treatment strategy for patients with
severe, concurrent carotid and cardiac
disease

Karolina Dzierwal, Jacek Piatek?,

Janusz Konstanty-Kalandyk?, Piotr Paluszek?,

tukasz Tekieli!, Mariusz Trystula3, Michat Michalski*,
Robert Musial®, Krzysztof Zmudka!, Piotr Pienigzek®

Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, John Paul Il Hospital,
Krakow, Poland

’Department of Cardiac, Vascular Surgery and Transplantology,
Institute of Cardiology, Jagiellonian University Medical College,
John Paul Il Hospital, Krakow, Poland

*Department of Vascular Surgery and Endovascular Interventions,
John Paul Il Hospital, Krakow, Poland

“Department of Neurology, John Paul Il Hospital, Krakow, Poland
*Department of Medical Intensive Care, John Paul Il Hospital,
Krakow, Poland

Aim: To evaluate the role of carotid artery stenting (CAS)
performed according to the ‘tailored’ algorithm in the revas-
cularization of severe internal carotid artery (ICA) stenosis
in patients requiring (urgent or elective) cardiac surgery.

Methods: From 2009 to 2015, 100 patients (69.2 +
6.7 years, range: 53-84 years; 77% male) underwent CAS
combined with cardiac surgery: coronary artery bypass
grafting (CABG) and/or valve surgery (Table I). The deci-
sion on the type and timing of the procedures was made
individually in the vascular heart team. Patients with
non-ST elevation myocardial infarction (NSTEMI)/unsta-
ble angina/NYHA [lI-IV had a hybrid procedure (HP): CAS
simultaneous with cardiac surgery. Those with severe, but
stable cardiac disease had staged procedure (SP): CAS in

Parameter HP (N = 58) SP (N = 42) P-value
Age [years] 70.2 +6.6, range: 53-83 67.9 +6.8, range: 55-84 0.09
Ipsilateral stroke/TIA 17 (29%) 22 (52%) 0.13
ICA stenosis (%) 85.3 £9.7; 60-99 85.3 +8.1; 60-99 1.0
Proximal neuroprotection device 28 (48.3%) 21 (50%) 1.0
Closed-cell/mesh-covered stent 55 (95%) 37 (88%) 0.88
Left main stenosis 21 (36%) 12 (28.6%) 1.0
EuroSCORE I 2.74 £1.39; 0.95-6.91 1.98 +1.08; 0.85-4.95 0.004
Isolated CABG 52 (89.6%) 36 (86%) 0.88
Isolated valve surgery or CABG + other procedure* 6 (10.3%) 6 (12.5%) 0.75

*Valve/aortic surgery/left ventricle aneurysmectomy/ left atrial appendage closure.
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the first step and cardiac surgery > 5 weeks later. Carot-
id artery stenting was done according to the ‘tailored’
strategy — to fit proper neuroprotection (proximal or dis-
tal) and stent type (open, closed-cell or mesh-covered) to
the ICA stenosis severity and neurological symptoms. In
the HP group CAS was performed on acetylsalicylic acid
and unfractionated heparin; loading dose of clopidogrel
(300 mg) was given in > 6™ postoperative hour, if major
bleedings were excluded. Patients in SP group had dual
antiplatelet therapy for a month, clopidogrel was with-
drawn 5-7 days before cardiac surgery.

Results: No major neurological in hospital or 30-day
complications were noted. In the early postoperative period
1 myocardial infarction and 2 deaths as a result of multi-or-
gan failure (3; 5.2%) occurred in the HP group and 1 (2.4%)
death due to cardiogenic shock in SP group; p = 0.6.

Conclusions: Carotid artery stenting performed ac-
cording to the ‘tailored’ algorithm prior to cardiac surgery
is a low risk procedure and might be an option to prevent
possible perioperative neurological complications of ICA
stenosis. Patients requiring urgent cardiac surgery have
slightly increased risk of the procedure.

Impact of carotid artery
revascularization on the cognitive,
functional outcome and cerebral flow
in patients with symptomatic carotid
artery stenosis

Rafat Badacz?, Anna Kabtak-Ziembicka?,

Matgorzata Urbanczyk-Zawadzka?, Robert P. Banys?,
Piotr Musiatek?, Piotr Pieniazek!3, Mariusz Trystuta?,
Izabela Karch!?, Krzysztof Zmudka!,

Tadeusz Przewtocki'?

'Department of Interventional Cardiology, Institute of Cardiology,
Jagiellonian University Medical College, John Paul Il Hospital,
Krakow, Poland

*Department of Radiology and Diagnostic Imaging,

John Paul Il Hospital, Krakow, Poland

3Department of Cardiac and Vascular Diseases,

Institute of Cardiology, Jagiellonian University Medical College,
John Paul Il Hospital, Krakow, Poland

“Department of Vascular Surgery and Endovascular Interventions,
John Paul Il Hospital, Krakow, Poland

Background: About 30% of patients with carotid ar-
tery stenosis (CAS) develop dementia after cerebral isch-
emic event (CIE), and 20-50% suffer from CIE recurrence
during 6 months. Carotid artery revascularization (CAR)
may prevent CIE recurrence, at the cost of new micro-em-
bolic lesions (MES). The impact of CAR on cognitive func-
tion is debatable. The aim was to assess either function-
al and cognitive outcome, cerebral flow on transcranial
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Doppler (TCD) and brain magnetic resonance imaging
(MRI) in patients with symptomatic CAS referred to CAR.

Methods: Fifteen patients (aged 68 +8.2 years old,
9 male) with recent CIE (17.6 £10.2 days to CAR) related
to CAS of mean 88.9 +3.9% lumen reduction were pro-
spectively with TCD, diffusion and perfusion MRI, Mon-
treal Cognitive Assessment (MoCA), Mini Mental State
Examination (MMSE), modified Rankin Scale (mRs) and
National Institutes of Health Stroke Scale (NIHSS) 24 h
before, at 4872 h and 1 month following CAR.

Results: New MES were found in 7 (46.7%) subjects
following CAR. Carotid artery revascularization resulted
in significant increase of cerebral flow velocity in middle
and anterior cerebral arteries (p < 0.001 and p = 0.009;
respectively) and cerebral perfusion measured by TTP
and MTT (p = 0.005 and p = 0.002; respectively). Neu-
rologic tests showed improvement in NIHSS (3.1 £1.1 to
1.9 +£1.2; p = 0.003), mRs (from 1.6 +0.8 to0 0.9 0.9, p =
0.008), and MMSE (26.4 +2.4 to 27.8 +2.3; p = 0.012) at
1 month. Montreal Cognitive Assessment scores before
and 1 month after CAR remained similar (22.8 +3.6 vs.
23.4 +3.3; p = 0.752).

Conclusions: Improvement of cerebral flow and per-
fusion, functional outcome, as well as no cognitive de-
cline are observed after CAR for symptomatic CAS.

Very early same-day discharge after
planned percutaneous coronary
interventions utilizing vascular closure
devices

Maciej Pruski Jr!, Aleksandra Btachut!, Adam Janas?,
Magda Konkolewska!, Charles E. Bailey?,
R. Stefan Kiesz?

!Center for Cardiovascular Research and Development,
American Heart of Poland, Katowice, Poland
2San Antonio Endovascular and Heart Institute, San Antonio, TX, USA

Background: Very early discharge after percutaneous
coronary interventions (PCl) is now possible vascular clo-
sure devices (VCDs) when using the femoral access.

Methods: We retrospectively analyzed 261 consec-
utive procedures performed from femoral access with
a VCD in a single center between January 2008 and De-
cember 2013. The primary endpoint was access site com-
plication rate. The secondary endpoint was time from
end of procedure to discharge.

Results: The complication rate was 2.68% (7/261).
The following complications occurred: 3 hematomas,
1 pseudoaneurysm requiring treatment and 3 device
failures. Mean time to discharge was 4 h 1 min (range:
2 h 19 min to 6 h 48 min).
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Conclusions: Utilization of VCDs allows for safe
and early same-day discharge of patients undergoing
planned PCI procedures.

Long-term outcomes of same-day
discharged patients after percutaneous
coronary intervention in stand-alone
centers

Aleksandra Btachut', Maciej Pruski’,
Wojciech Trendel?, Adam Janas’, Krzysztof Milewski!,
Piotr P. Buszman?, R. Stefan Kiesz?

!Center for Cardiovascular Research and Development,
American Heart of Poland, Katowice, Poland
2San Antonio Endovascular and Heart Institute, San Antonio, TX, USA

Background: Previous studies of same-day discharge
after percutaneous coronary intervention (PCl) demon-
strated favorable short term outcomes. There are limited
data evaluated the long term results, especially for unse-
lected population.

Methods: We retrospectively studied and followed
up for 12 months 396 consecutive patients undergoing
planned PCl with same-day discharge between Decem-
ber 2007 and May 2015 in two stand-alone centers.

Results: The mean age of the study population was
56.6 +7.59 years (males 77.22%). 10.1% of the lesions
were on bifurcation, 4.29% were CTO, 5.3% were in a by-
pass graft and 1.26% were in protected LM. Procedural
success occurred in 96.21%. Groin access was used in
83.08% with VCD in 93.01% of procedures. Access site
complications (uncomplicated VCD failure, hematoma,
small dissection, pseudoaneurysm, spasms of radial) oc-
curred in 1.77% of cases. Only 1 patient required hospi-
talization due to anaphylactic drug reaction in a peri-pro-
cedural period. The mean time from procedure end to
discharge was 3 h 59 min. No death or major bleeding
occurred during 30-day observation. Two patients had
early stent thrombosis with MI, 1 patient was re-admit-
ted for repeat angiography without intervention, 1 had
TVR and one patient had stroke. At 12 months there were
15 ISR required angioplasty or CABG and 28 TVR. One
patient had stroke and one had transient ischemic at-
tack. Seven patients had Ml at 12 months (1.77%). One
patient died due to non-cardiac reasons.

Conclusions: Our study shows excellent long term
safety outcomes for unselected population of patients
undergoing elective PCl in stand-alone centers without
overnight stay.
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for femoral artery closure after cathlab
procedures
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Background: We aimed to evaluate safety and effi-
cacy of hemostatic polyurethane matrix (Hematrix) for
femoral artery access site closure.

Methods and results: In a series of 31 patients two
sizes of Hematrix patch were used: 10 x 10 cm (body
mass index > 30 kg/m? or thick layer of fat at puncture
site) or 5 x 5 cm. The arterial sheath (6 F in all cases)
was removed directly after the procedure and then the
access site was manually compressed for 10 min. In pa-
tients who had PCl (and heparin administered) a com-
pression band was placed for 6 h. In the remaining cases
no compression band was used, and the access site was
checked for hematoma or bleeding during the first 6 h.
Hemostasis was obtained in all patients. The blood flow
in femoral artery (evaluated by ultrasound examination)
was normal in all cases. Only one serious complication
was seen — a pseudoaneurysm of femoral artery access
site — probably due to administration of low molecular
weight heparin 48 h after the procedure. Two cases of
mild complications (6% of the group) were seen: superfi-
cial hematomas that required prolonged compression by
pressure band.

Conclusions: The Hematrix patch appears to be effi-
cient in closing femoral artery access site after cornarog-
raphy or PCI. It offers similar advantages and has equally
low incidence of complications as currently available me-
chanical closure devices (sheath removed directly after
the procedure, short bed rest or compression time). It
is distinguished from them by much lower price and re-
quires less training.
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