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INTRODUCTION
Cribier et al. first described balloon aortic valvuloplasty 
(BAV) as an alternative therapy for selected subjects with 
severe calcified aortic stenosis (AS) [1]. The incipient ju-
bilance was hurriedly hampered by BAV limited durability 
and inability to improve survival. Therefore, for more than 
20 years, BAV was restricted only for inoperable subjects, 
and this treatment option was applied in palliative cases 
[2]. Nonetheless, the advent of transcatheter aortic valve 
replacement (TAVR) revived the interest in BAV as a diag-
nostic technique in subjects with other potential symptom 
causes (e.g., advanced lung disease) or as a bridge to aortic 
valve replacement in subjects presenting with acute de-
compensated AS and having substantial contraindications 
to TAVR [3-5].

THE AIM
Our study aimed to retrospectively assess the feasibility 
and safety of performing BAV with Valver balloon catheter 
(Balton, Poland) in adults with severe AS as a bridge or 
palliative treatment.

MATERIALS AND METHODS

PATIENT POPULATION 
We enrolled consecutive patients who underwent BAV 
procedure between May 2019 and March 2020 in the De-
partment of Invasive Cardiology, Centre of Postgraduate 
Medical Education (Warsaw, Poland) using Valver balloon 
catheter.

BAV was a diagnostic option in AS subjects with other 
potential symptom causes and a therapeutic option in 
subjects with advanced heart muscle dysfunction, chron-
ic kidney disease, or other organ dysfunction that posed 
contraindications to TAVR and might be, at least partially, 
reversed by BAV.

We gathered demographic data, clinical characteristics, 
and periprocedural data in all study subjects.

STUDY ENDPOINTS AND DEFINITIONS
The primary study endpoint was the rate of periproce-
dural complications with the use of the Valver balloon 
catheter. The secondary study endpoints included: a 
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change in AS echocardiographic parameters as well as 
the rate of myocardial infarction, stroke, and death at 3, 
6, and 12 months.

Diabetes was defined according to the 2021 Diabetes 
Poland diagnostic criteria (hemoglobin A1C ≥ 6.5% or 
fasting plasma glucose ≥ 126 mg/dL, or 2-hour post-load 
plasma glucose ≥ 200 mg/dL). Hypertension was defined 
as systolic blood pressure higher than or equal to 140 
mm Hg or diastolic blood pressure higher than or equal 
to 90 mm Hg, or the self-reported use of antihyperten-
sive drugs [6]. The estimated glomerular filtration rate 
was calculated using the Modification of Diet in Renal 
Disease (MDRD) equation. Coronary artery disease 
was defined based on ischemic symptoms and clinical 
guidelines [7, 8].

Informed consent and the institutional ethics commit-
tee were waived because of the retrospective study design.

ECHOCARDIOGRAPHIC ASSESSMENT
Each subject underwent full transthoracic echocardiogra-
phy before BAV as well as before hospital discharge. Severe 
AS diagnostic criteria were: the mean aortic gradient > 40 
mmHg and/or the aortic valve area was < 1 cm2. Coexist-
ing valvular regurgitation (aortic, mitral, and tricuspid) 
was analyzed according to the current echocardiographic 
guidelines and classified as mild (I), moderate (II), or 
significant (III) [9].

BALLOON AORTIC VALVULOPLASTY TECHNIQUE
All procedures were performed with Valver balloon catheter. 
Valver balloon catheters are semi-compliant and manufac-
tured from organic polymers from the polyamide family. 
Valver balloon catheter has a double lumen body with a 
balloon fixed in the distal part. The external lumen is used for 
filling and emptying the balloon. The internal catheter’s lumen 
enables the passage of a guidewire, which allows for directing 
the catheter. Two X-ray proof markers are helpful in proper 
positioning the balloon during the procedure. Valver balloon 
catheter is available in the following size ranges: 5 – 35 mm 
(nominal diameter) and 20 – 60 (nominal length). 

The procedure was performed from the femoral access (8F 
sheath) under local anesthesia. The balloon diameter choice 
was left at the operator’s discretion; however, its nominal di-
ameter did not exceed 90% – 100% of the aortic annulus diam-
eter measured in transthoracic echocardiography. Routinely, 
we performed two balloon inflations with a manual syringe. 
Aortic balloon inflation was performed most frequently 
during the rapid pacing of the right ventricle, usually at 140 
to 160 bpm (Fig. 1). The puncture site was closed with a dou-
ble-AngioSeal (St. Jude Medical, St. Paul, MN) technique (6F).

QCA ANALYSIS
To assess the real expansion of the balloon catheter, we 
performed the post-procedure analysis using CAAS QCA 
version 8.0 (Pie Medical, the Netherlands). The catheter’s 

calibration was done in each analysis. We calculated the 
balloon catheter diameter inflated with the recommended 
saline volume. The measurement was performed at the 
level of the aortic annulus. The measurement was per-
formed twice, and the mean value was calculated.

STATISTICAL ANALYSIS
Continuous variables were shown as mean (SD) or me-
dian (interquartile range [IQR]) depending on the nor-
mality of data distribution assessed by the Shapiro–Wilk 
test. Categorical variables were expressed as numbers and 
percentages. Numerical variables were assessed with the 
t-test or the Mann–Whitney test for non-normally dis-
tributed variables. The time-to-event data were analyzed 
using the Kaplan–Meier estimator of the survival curve. 
P-value < 0.05 was judged as significant. Statistical anal-
yses were performed using R 3.0.2 for OS (R Foundation, 
Vienna, Austria) [10].

RESULTS

POPULATION CHARACTERISTICS
Between May 2019 and March 2020, 18 patients under-
went BAV with the use of Valver balloon catheter. The 
mean population age was 78.1 ± 8.9 years, and women 
were 61.1%. The most common co-morbidities were 
arterial hypertension (88.9%), dyslipidemia (83.3%), 
coronary artery disease (72.2%), atrial fibrillation/flutter 
(55.6%), diabetes (44.4%), and chronic kidney disease 
(44.4%). Detailed information is presented in Table 1. At 
admission, dyspnea (100%) and NYHA III-IV (72.2%) 
were most observed.

Ten patients (55.5%) received intravenous inotropic agents 
(dopamine – 6; dobutamine – 2; norepinephrine – 2), and 
12 patients (66.7%) received intravenous loop diuretics.

AORTIC STENOSIS CHARACTERISTICS
Detailed baseline echocardiographic parameters are pre-
sented in Table 2. The mean left ventricular ejection fraction 
was 54.37 ± 11.18%. In 66.7% of patients, hemodynamically 
significant mitral regurgitation was observed, in 50% – tri-
cuspid regurgitation, and 22.2% – aortic regurgitation. 

Mean aortic valve pressure gradient (PG) was 49.94 ± 
27.02 mmHg, and mean AVA was 0.65 ± 0.20 cm2. Nor-
mal-flow high-gradient AS (AVA ≤ 1 cm2, mean PG ≥ 40 
mmHg, EF ≥ 50%) was observed in 13 patients (72.2%), 
low-flow low-gradient AS (AVA ≤ 1cm2, mean PG < 40 
mmHg, EF < 50%) was observed in 4 patients (22.2%), and 
paradoxical low-flow low-gradient AS (AVA ≤ 1 cm2, mean  
PG < 40 mmHg, EF ≥ 50%) was revealed in one patient (5.6%).

PROCEDURE CHARACTERISTICS
Procedure details are provided in Table 3. In 15 patients, the 
procedure was performed as a bridge therapy to TAVR/surgical  
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Fig. 1. The example procedure of balloon aortic valvuloplasty using Valver 
balloon catheter (Balton, Poland).

Table 1. Baseline characteristics.

Parameter Number (%)
N = 18

age 78.1 ± 8.9

women 11 (61.1)

arterial hypertension 16 (88.9)

coronary artery disease 13 (72.2)

diabetes mellitus 8 (44.4)

dyslipidemia 15 (83.3)

prior coronary artery bypass graft 1 (5.6)

prior myocardial infarction 3 (16.7)

chronic kidney disease 8 (44.4)

eGFR [mL/min/1,73m2] 50.65 ± 21.66

cancer 4 (22.2)

atrial fibrillation/flutter 10 (55.6)

Clinical presentation

angina pectoris
dyspnea
syncope

NYHA III-IV
cardiogenic shock

asymptomatic

12 (66.7)
18 (100)
3 (16.7)

13 (72.2)
1 (5.6)

0

eGFR – estimated glomerular filtration rate; NYHA – New York Heart 
Association

Table 2. Baseline echocardiographic characteristics
Parameter Value

LVEDd [mm] 46.23 ± 5.76

IVSd [mm] 14.06 ± 2.15

PWd [mm] 12.39 ± 2.06

TAPSE [mm] 20.94 ± 5.66

EF [%] 54.37 ± 11.18

Aortic regurgitation II/III 4 (22.2)

Mitral regurgitation II/III 12 (66.7)

Tricuspid regurgitation II/III 9 (50)

Aortic valve stenosis

peak PG [mmHg] 79.61 ± 19.21

mean PG [mmHg] 49.94 ± 27.02

Vmax [m/s] 4.40 ± 0.73

AVA [cm2] 0.65 ± 0.20

LVEDd – left ventricular end-diastolic diameter; IVSd – intraventricular 
septum diameter; PWd – posterior wall diameter; TAPSE – tricuspid annular 
plane systolic excursion; EF – ejection fraction; PG – pressure gradient; 
AVA – aortic valve area

Table 3. Periprocedural details
Parameter Number (%)

Indications

Bridge to TAVR/SAVR 15 (83.3)

Palliative 3 (16.7)

Procedure

Femoral access 18 (100)

Vascular sheath 8F 18 (100)

Valver 20x40mm 12 (66.7)

Valver 18x40mm 6 (33.3)

Pacing frequency ('/min) 150 ± 24

Balloon volume (mL) 19.83 ± 0.95 

Complications

Death* 1 (11.1)

Permanent pacemaker implantation 0

Sepsis 0

TIA/stroke 0

acute myocardial infarction 0

Access site complication types

     hematoma 0

     pseudoaneurysm 2 (11.1)

     thrombosis/peripheral embolization 0

     arterial-venous fistula 0

     nerve injury 0

*n = 1 left ventricle perforation with a guidewire, and cardiac tamponade
TAVR – transcatheter aortic valve replacement; SAVR – surgical aortic valve 
replacement; TIA – transient ischemic attack

aortic valve replacement (SAVR) and in 3 patients – as a 
palliative option. In all cases, the procedure was performed 
from the femoral access via the 8F sheath. Two Valver balloon 
catheter sizes were used 18x40mm (33.3%) and 20x40mm 
(66.7%). In all cases, Valver balloon catheters reached their 
nominal diameters in QCA analysis (a theoretical mean 
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Fig. 2. Change in echocardiographic parameters before and after aortic balloon valvuloplasty. BAV – balloon aortic valvuloplasty; AVA – aortic valve area

nominal diameter: 19.33 ± 0.96 mm, QCA mean nominal 
diameter: 19.61 ± 1.13 mm).

Three periprocedural complications were observed, and 
none was associated with the Valver balloon catheter per se. 
The first complication was associated with perforation of the 
left ventricle with a guidewire that ended in cardiac tamponade 
and death (n = 1). The other two complications were associated 
with access site complications, i.e., pseudoaneurysm requiring 
surgical intervention and blood transfusion (n = 2).

The transthoracic echocardiography after the procedure 
revealed a decrease in peak PG by 23.71 ± 15.94 mmHg, mean 
PG – by 11.5 ± 8.85 mmHg, and in Vmax – by 0.66 ± 0.48 m/s. 
Simultaneously, AVA increased by 0.21 ± 0.19 cm2 (Fig. 2).

FOLLOW-UP
At a 3-month follow-up, two patients underwent TAVR, 
and one patient underwent the SAVR procedure. Also, four 
deaths were registered (1 – periprocedural and three due to 
heart failure deterioration). No myocardial infarction (MI)/
transient ischemic attack (TIA)/stroke were observed.

At 12 months, 7 (38.9%) deaths were registered (1 – 
periprocedural, three due to heart failure deterioration, 2 – 
sudden cardiac death, and 1 – due to massive stroke). Also, 
one case of MI and one case of stroke were registered (Fig. 3).

DISCUSSION
Our study showed that the BAV procedure with Valver balloon 
catheters is a feasible and safe option. The device-related adverse 
event rate was 5.6%, and the improvement in echocardiograph-
ic aortic stenosis parameters was statistically significant and 
satisfactory.

The position of BAV in contemporary interventional cardi-
ology is a subject of ongoing debates. BAV supporters state that 
the procedure is a beneficial temporizing option in hemody-
namically compromised subjects with severe AS who are not 
candidates for immediate TAVR. It might also be a successful 
treatment option as a bridge to TAVR. Moreover, BAV is cheap-
er than TAVR. Therefore, BAV presents an excellent triaging/di-
agnostic modality in hemodynamically compromised subjects 
or subjects with multicausal symptoms with disputable benefit 
from valve replacement. Contrarians of widespread BAV use 
stress that BAV is linked with increased risk of stroke, severe 
acute aortic regurgitation, vascular adverse events, and death, 
distinctively bearing in mind the progress in TAVR techniques 
and outcomes. The latter argument is underpinned by several 
papers revealing that immediate TAVR in hemodynamically 
compromised subjects was safe and efficient, as well as might 
have decreased the risk of two sequential procedures [11, 12].

Fig. 3. All-cause mortality in patients undergoing balloon aortic valvu-
loplasty. A Kaplan-Meier curve with a 95% confidence interval.
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Our population had three palliative cases, and 15 patients 
were treated with BAV as a bridge therapy. There were two 
cases before urgent non-cardiac surgery, and in 10 cases, there 
were patients admitted with decompensated heart failure and 
who, despite several attempts, could not be discharged. Ferre 
et al. showed that preoperative BAV might have increased the 
survival rate in hip fracture subjects despite the elongation 
of time to the surgery. And this improved outcome might be 
associated with decreased rates of cardiologic and neurologic 
complications [13]. Regarding decompensated AS subjects, 
Ali et al. revealed that urgent or emergency TAVR procedures 
correlated with decreased mortality when compared to a 
strategy using BAV as a bridge to TAVR/SAVR [14]. However, 
the TAVR option is not always available as soon as it would 
be needed.

Usually, the postprocedural echocardiography discloses an 
increase in AVA (0.2–0.4 cm2) correlating with a 30% – 60% 
(approx. 15 mmHg) decrease in mean pressure gradient. We 
also observed a reduction of left and right ventricular filling 
pressures and increased cardiac output [15-18]. Certain in-
terventional cardiologists opt for an aggressive approach (i.e., 
a larger balloon and higher number of dilatations) to obtain 
more substantial gradient reduction and moderate AS (AVA ≥ 1 
cm2, indexed AVA ≥ 0.6 cm2/m2) to improve survival; however, 
no conclusive data confirms the superiority of this treatment 
strategy [12, 19]. In the PNP study, operators could halve the 
mean pressure gradient in 35% of subjects with three inflations 
and in 35% of the remaining who proceeded with three more 
dilatations after changing to a larger balloon [20]. However, the 
PARTNER B trial showed no benefits in decreasing pressure 
gradient above 50% compared to below 50% [21]. In conse-
quence, the hemodynamic aim of the BAV procedure should 
be individualized. In subjects with bridging to TAVR/SAVR, a 
moderate pressure gradient decrease may be enough. On the 
contrary, in palliative subjects postponing clinical deterioration 
may requisite greater gradient reduction.

In our study, due to significant aortic valve calcification, we 
aimed to improve hemodynamic status. The mean pressure 
gradient decreased by 11.5 ± 8.85 mmHg and AVA increased 
by 0.21 ± 0.19 cm2. Thanks to this approach, we managed to 
discharge safely all but one patient with decompensated heart 
failure.

A report from U.S. BAV procedures (n = 2,127) performed 
between 1998 and 2010 showed an abrupt increase in the 
BAV number and a substantial decrease (23%) in in-hospital 
mortality over time [22]. The following factors might be the 
intending explanations: growing operator skills, increased 
experience in closing large-bore vascular access sites, as well 
as using low-profile balloon catheters. The report originating 
from two high-volume centers with almost 1,000 BAV proce-
dures revealed a relatively low vascular complication rate, i.e., 
major complications rate – 2.7% major complications [23]. 
In our study, severe periprocedural complications were also 
relatively low. One complication associated with perforation 
of the left ventricle with a guidewire led to cardiac tamponade 
and death.  After this incident, we changed the guidewire on the 
preshaped Safari2 guidewire (Boston Scientific, Marlborough, 
MA). Additionally, we identified two access site complications 

(within the series of the first five procedures), i.e., pseudoan-
eurysms requiring surgical intervention. This rate was similar 
to other studies assessing BAV procedures from transfemoral 
access [16, 17, 24].

Worth stressing is the fact that we performed all procedures 
with 8F sheath femoral access. This relatively small sheath size 
enabled us to close the puncture site with the double-AngioSeal 
techniques. No severe bleeding episodes were registered, but 
two pseudoaneurysms requiring surgical intervention were 
required. In the literature, some other minimalistic techniques 
are described. Di Cesare et al. described the case series of the 
BAV procedure from the snuffbox approach with an 8F sheath 
[25]. Also, Medina et al. showed that transradial BAV was safe, 
feasible (8 – 10F sheaths), and efficacious with a low conversion 
rate and radial artery occlusion [26]. And other authors showed 
that using a single Angio-Seal 8F to close transfemoral access 
exceeding 8F was safe [27].

Finally, in our study population mortality rate at 12 months 
was 38.9%. This value, although relatively high, is quite typical 
for this patient’s population, as shown in other studies [2, 11, 
15, 16, 28]. Unfortunately, only two patients underwent TAVR, 
and one patient underwent SAVR. This was associated with the 
COVID-19 pandemic and our hospital’s conversion into the 
hospital dedicated to fighting with COVID-19 [29, 30].

Our study has several limitations. The first one is its retrospec-
tive character which is associated with its own limitations. The 
second one is the small sample size. However, it was enough to 
show the feasibility and safety of Valver balloon catheters. And, 
finally, the inability to further monitor and treat these patients 
what could compromise the results.

CONCLUSIONS
BAV is a procedure increasingly performed in catheter-
ization laboratories worldwide. This paper confirms the 
relative safety of BAV with Valver balloon catheters in the 
modern era, showing a low incidence of valve and vascular 
complications.

REFERENCES
 1.  Cribier A, Savin T, Saoudi N, et al. Percutaneous transluminal 

valvuloplasty of acquired aortic stenosis in elderly patients: an 
alternative to valve replacement? Lancet. 1986;1(8472):63-67.

 2.  Eltchaninoff H, Cribier A, Tron C, et al. Balloon aortic valvuloplasty in 
elderly patients at high risk for surgery or inoperable. Immediate and 
mid-term results. Eur Heart J. 1995;16(8):1079-1084.

 3.  Alkhouli M, Zack CJ, Sarraf M, et al. Morbidity and Mortality Associated 
With Balloon Aortic Valvuloplasty: A National Perspective. Circ Cardiovasc 
Interv. 2017;10(5):e004481.

 4.  Araque JC, Greason KL, Suri RM, et al. The Role of Balloon Aortic 
Valvuloplasty in Patients With Aortic Valve Stenosis and Society 
of Thoracic Surgeons Risk of 15% or Higher. Ann Thorac Surg. 
2016;101(2):592-597; discussion 597-598.

 5.  Saia F, Marrozzini C, Ciuca C, et al. Emerging indications, the in-hospital 
and long-term outcome of balloon aortic valvuloplasty in the transcatheter 
aortic valve implantation era. EuroIntervention. 2013;8(12):1388-1397.

 6.  Tykarski A, Filipiak KJ, Januszewicz A, et al. Zasady postępowania w nadciśnieniu 
tętniczym — 2019 rok. Nadciśnienie Tętnicze w Praktyce. 2019;5(1):1-86.



BALLOON AORTIC VALVULOPLASTY WITH VALVER BALLOON CATHETER IN ADULTS WITH SEVERE AORTIC STENOSIS...

1627

 7.  Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/EACTS Guidelines 
on myocardial revascularization. Eur Heart J. 2019;40(2):87-165.

 8.  Knuuti J, Wijns W, Saraste A, et al. 2019 ESC Guidelines for the 
diagnosis and management of chronic coronary syndromes. Eur Heart 
J. 2020;41(3):407-477.

 9.  Lipiec P, Bak J, Braksator W, et al. [Transthoracic echocardiography in 
adults – guidelines of the Working Group on Echocardiography of the 
Polish Cardiac Society]. Kardiol Pol. 2018;76(2):488-493.

 10.  Bil J, Mozenska O, Segiet-Swiecicka A, Gil RJ. Revisiting the use of the 
provocative acetylcholine test in patients with chest pain and nonobstructive 
coronary arteries: A five-year follow-up of the AChPOL registry, with special 
focus on patients with MINOCA. Transl Res. 2021;231:64-75.

 11.  Kawsara A, Alqahtani F, Eleid MF, El-Sabbagh A, Alkhouli M. Balloon 
Aortic Valvuloplasty as a Bridge to Aortic Valve Replacement: A 
Contemporary Nationwide Perspective. JACC Cardiovasc Interv. 
2020;13(5):583-591.

 12.  Dall’Ara G, Tumscitz C, Grotti S, et al. Contemporary balloon aortic 
valvuloplasty: Changing indications and refined technique. Catheter 
Cardiovasc Interv. 2020;

 13.  Ferre F, Viarnes M, Martin C, et al. Is preoperative balloon aortic valvuloplasty 
of interest for severe aortic stenosis in hip fracture surgery? Injury. 2020;

 14.  Ali N, Patel P, Wahab A, et al. A cohort study examining urgent and 
emergency treatment for decompensated severe aortic stenosis. J 
Cardiovasc Med (Hagerstown). 2021;22(2):126-132.

 15.  Ford TJ, Nguyen K, Brassil J, et al. Balloon Aortic Valvuloplasty in the 
Transcatheter Valve Era: Single Centre Indications and Early Safety Data 
in a High Risk Population. Heart Lung Circ. 2018;27(5):595-600.

 16.  Tyczynski P, Chmielak Z, Dabrowski M, et al. Elective versus rescue 
balloon aortic valvuloplasty for critical aortic stenosis. Kardiol Pol. 
2020;78(10):982-989.

 17.  Dawson L, Huang A, Selkrig L, et al. Utility of balloon aortic valvuloplasty 
in the transcatheter aortic valve implantation era. Open Heart. 
2020;7(1):e001208.

 18.  Piayda K, Wimmer AC, Sievert H, et al. Contemporary use of balloon aortic 
valvuloplasty and evaluation of its success in different hemodynamic 
entities of severe aortic valve stenosis. Catheter Cardiovasc Interv. 
2021;97(1):E121-E129.

 19.  Gajanana D, Wheeler D, Hsi D, Kovach R, George JC. Percutaneous Balloon 
Aortic Valvuloplasty and Clinical Outcomes in Severe Aortic Stenosis: 
Correlation of Procedural Technique and Efficacy. J Interv Cardiol. 
2016;29(6):612-618.

 20.  Dall’Ara G, Marzocchi A, Taglieri N, et al. Randomized comparison of 
balloon aortic valvuloplasty performed with or without rapid cardiac 
pacing: The pacing versus no pacing (PNP) study. J Interv Cardiol. 
2018;31(1):51-59.

 21.  Douglas PS, Hahn RT, Pibarot P, et al. Hemodynamic outcomes of 
transcatheter aortic valve replacement and medical management in severe, 
inoperable aortic stenosis: a longitudinal echocardiographic study of cohort 
B of the PARTNER trial. J Am Soc Echocardiogr. 2015;28(2):210-217.

 22.  Badheka AO, Patel NJ, Singh V, et al. Percutaneous aortic balloon 
valvotomy in the United States: a 13-year perspective. Am J Med. 
2014;127(8):744-753.

 23.  Dall’Ara G, Santarelli A, Marzocchi A, et al. Vascular complications after 
balloon aortic valvuloplasty in recent years: Incidence and comparison of 
two hemostatic devices. Catheter Cardiovasc Interv. 2018;91(6):E49-E55.

 24.  Kleczynski P, Dziewierz A, Socha S, et al. Direct Rapid Left Ventricular Wire 
Pacing during Balloon Aortic Valvuloplasty. J Clin Med. 2020;9(4):1017.

 25.  Di Cesare A, Tonet E, Campo G, Tumscitz C. Snuffbox approach for 
balloon aortic valvuloplasty: A case series. Catheter Cardiovasc Interv. 
2020;97(5):E743-E747.

 26.  Medina DECH, Seropian I, Romeo F, et al. Balloon aortic valvuloplasty 
through the novel transradial technique. Minerva Cardiol Angiol. 2021;

 27.  Frenzel F, Fries P, Shayesteh-Kheslat R, Buecker A, Massmann A. Single 
Angio-Seal vascular closure device for transfemoral access exceeding 
8F. J Cardiol. 2020;76(2):211-216.

 28.  Bularga A, Bing R, Shah AS, et al. Clinical outcomes following balloon 
aortic valvuloplasty. Open Heart. 2020;7(2):

 29.  Pawlak A, Drezewski K, Szymanski P, et al. Cardiovascular disease, 
therapy, and mortality of oligosymptomatic and symptomatic patients 
infected with SARS-CoV-2: experiences of a designated hospital in 
Poland. Kardiol Pol. 2020;78(11):1162-1165.

 30.  Torlinski T, Rakasz L, Wysota B, Czyz M, Snelson C. An interdisciplinary 
approach to the management of critically ill patients during Covid-19 
pandemic; an experience of a university hospital in England. Wiad Lek. 
2020;73(7):1576-1579.

ORCID and contributionship:
Jacek Bil – 0000-0002-8724-5611 B-D,F

Paweł Modzelewski – 0000-0002-1805-722X B,E-F

Agnieszka Pawlak – 0000-0001-9032-9130 B,E-F

Robert J Gil – 0000-0002-9041-3313 A,D-F

Conflict of interest:
Robert J Gil is a Balton company consultant.

CORRESPONDING AUTHOR
Jacek Bil
Department of Invasive Cardiology, 
Centre of Postgraduate Medical Education, 
Woloska 137, 02-507, Warsaw, Poland
tel: +48608351353
e-mail: biljacek@gmail.com

Received: 17.05.2021
Accepted: 18.06.2021

A – Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, 

D – Writing the article, E – Critical review, F – Final approval of the article


