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INTRODUCTION 
 

Ballon aortic valvuloplasty (BAV) was first performed 

by the team led by Cribier in 1986, in patients with 

severe aortic stenosis who were not suitable for surgical 

replacement of the aortic valve.
[1]

 The first published 

results of 92 patient on which these procedures were 

performed, were very encouraging; the maximum 

transaortic gradient dropped from 75±26 mmHg to 30±13 

mmHg, and aortic opening widened from 0.49±0.17 cm
2
 

to 0.93±0.36 cm
2
.
[2]

 Based on this early findings authors 

suggested that this method of aortic valvular dilatation 

with balloon could be a simple alternative to surgical 

replacement of the aortic valve in elderly patients with 

high periprocedural risk. 

 

However, restenosis and recurrence of symptoms were 

common after 6 months and 1 year, and overall mortality 

after BAV was similar comparing it with untreated 

patients.
[3]

 Although, findings from published researches 

suggested high risk of procedure itself, they also present 

significant but short-term clinical improvement, which 

follows poor clinical conditions.
[4,5]

 Since the 

transcatheter aortic valve replacement (TAVR) had been 

introduce in therapy, the interest for BAV has been renew 

and even upgraded. In United States data shows that 

utilization of BAV procedure increased rapidly in last two 

decades, because balloon valvuloplasty allowed 

sufficient stabilization of the clinical condition and give 

patients the necessary time while they waiting for 

TAVR.
[6] 

 

Most important objective parameters that could evaluate 

the BAV efficiency could be obtained from noninvasive 
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ABSTRACT 
 

Aim/objectives: Aortic balloon valvuloplasty (BAV) is a therapeutic option for some patients who are at high risk 

of transcatheter aortic replacement or surgical valve replacement and have severe aortic stenosis. In our research 

we examined survival and prognostic predictors in patients undergoing BAV with severe aortic stenosis. Methods: 

The study was conducted at the University Clinical Center of the Republic of Srpska. Patients diagnosed with 

severe aortic stenosis with high-risk for surgical replacement of the aortic valve, on which are preformed BAV 

procedure, after the decision made by the council of interventional cardiologists, were consider eligible candidate. 

Results: Patients (n=23) undergoing BAV procedure are elderly (mean age 80.9 years; minimum age 67 and 

maximum 92). There were 15 women (65.2%), and 8 men (34.8%). Total mortality after 1, 6 and 12 months was 

retrospectively 17%/27%/45%. The average survival was 14.1 months. The statistically significant predictors for 

one month survival were NYHA class and urgency of procedure. Hemodynamic parameters became better after the 

procedure, with statistically significant drop comparing to same parameters before procedure. Conclusion: Balloon 

aortic valvuloplasty is a relatively simple procedure, and the modern approach to it is as a rescue procedure and to 

give a window for patients to have better hemodynamic parameters and clinicians to prepare itself and patient for 

TAVR procedure. 
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echocardiography and includes changes in pre- and post-

procedure transvalvular pressure gradients and effective 

aortic opening.
[7,8]

 The results of a large registry, 

including 674 patients who underwent balloon 

valvuloplasty, found that the transvalvular gradient 

dropped by half immediately after the procedure and that 

the effective aortic opening increased by approximately 

65%, but usually did not exceed 1 cm
3
. The stenosis 

increases again in the following months, and restenosis 

can also occur with few days or weeks after the 

procedure, which is the reason that some operators 

suggested a repeated procedure.
[9]

 In addition to this 

suggestion, there is reports of 1-year survival of 58% for 

patients who had a single procedure, comparing to 84% 

of those patients who had a multiple valvuloplastic 

procedure.
[10] 

 

In borderline patient with poor left ventricular systolic 

function, chronic obstructive pulmonary disease 

(COPD), advanced comorbidities which are high-risk 

group of patients for TAVR procedure BAV procedure 

can be used as diagnostic tool. Also, except as bridge for 

TAVR in hemodynamically unstable patients, BAV can 

be consider as method of choice in other conditions such 

as bridge to urgent or high-risk noncardiac surgery, 

critically ill patients who are not candidates for TAVR, in 

palliative care, in congenital aortic stenosis and an adjunct 

to TAVR.
[11] 

 

No matter what was the reason for balloon aortic 

valvuloplasty, procedures benefits and risk should be 

present to the patients. Risk includes vascular damage 

that may require surgical intervention (including 

hematomas, hemorrhages, pseudoaneurysms, dissections 

and vascular ischemia), myocardial infractions, cerebral 

ischemia, ventricular perforation, tamponade, 

dysrhytmias, aortic dissection or in the worst-case 

scenario death.
[11]

 Over the years, technological advances 

significantly improved the safety of the BAV, which is 

commensurate with the decline in the number of serious 

vascular complications from 13.5% in the 1990s to 4.6-

7% as currently observed.
[5,9]

 As a result, periprocedural 

mortality is only about 1-5.6%, but the rates increase in 

the long-term monitoring. Long-term monitoring 

estimate that survival rate drops down from 50- 68% after 

6 months, 33-64% after 1 year and 18-37% after 3 years 

in patients that had only BAV procedure.
[12,13] 

On the 

other hand, 50% of patients with symptomatically severe 

aortic stenosis treated pharmacologically die within 2 

years of observation. 

 

In our study we try to evaluate patients with severe aortic 

stenosis who were not candidates for surgical 

replacement of the aortic valve so therefore the balloon 

aortic valvuloplasty were performed. Also, we monitor 

these patients after the procedure and calculate mortality 

rate at different time period (1-month; 6-months; 12-

months). 

 

METHODS 

The study was conducted at the University Clinical 

Center of the Republic of Srpska between 2017-2021. 

Patients diagnosed with severe aortic stenosis with high-

risk for surgical replacement of the aortic valve, on which 

are preformed BAV procedure, after the decision made by 

the council of interventional cardiologists, were consider 

eligible candidate. All valvuloplasty were performed 

percutaneously through the transfemoral aortic approach. 

Rapid ventricular pacing via transfemoral venous 

approach preformed as a support in all procedures. 

Therapeutic anticoagulation in the procedure were 

standard unfractionated heparin in dose of 70-100 IU/kg, 

and all the procedure were classified as elective or 

urgent. All the participants (patients) give the permission 

for the using necessary personal information and data for 

the purpose of this study. Data on echocardiographic 

findings before and after the intervention as well as on 

the long-term outcome of the disease were found in the 

information system of the University Clinical Center of 

the Republic of Srpska, and the other information 

considering monitoring of the participants were collected 

on regular follow-ups by the participants themselves or 

their guardians or relatives. 

 

 
Picture 1: Organizational chart of the research. 
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Statistical analysis 

Basic characteristic are presented as frequencies and 

percentages for categorical data, and as mean ± standard 

deviations for numerical data. Comparison between 

groups were shown using a two- sample t-test. The binary 

logistic regression model for mortality was designed to 

identify predictors of survival, relaying on gender, age, 

hypertension, ischemic heart disease, atrial fibrillation, 

chronic renal failure, diabetes, and other variables which 

examine this study. Pearson Chi-Square test was use for 

association between two categorical variables. 

 

RESULTS 

23 patients involved in the study, 8 (34.8%) of them were 

male, and 15 (65.2%) were women. The mean age was 

80.9±5.6 (min. 67, max. 92), and the male participants 

were slightly older than the female (81.1 years old for 

male, comparing to the 80.8 years old for female). The 

basic demographic characteristics of the participants 

were shown in table 1. 

 

Table 1: Basic demographic characteristics of the 

participants. 

Characteristics Value 

Number of participants 23 

Male 8 (34.8%) 

Female 15 (65.2%) 

Age 80.9±5.6 

Comorbidities 

Diabetes mellitus 

Ischemic heart disease 

Chronic renal failure 

Atrial fibrillation 

 

5 (21.7%) 

19 (82.6%) 

8 (34.8%) 

8 (34.8%) 

Type of procedure 

Urgent 

Elective 

6 (26.1%) 

17 (73.9%) 

 

The mean value of the peak systolic pressure before 

procedure was 81.8 mmHg (39-116 mmHg). After the 

procedure were performed there were statistically 

significant drop in mean systolic pressure on 37.95 

mmHg (20-68 mmHg, p<0.01, as it shown in Graph 1.). 

Pearson correlation coefficient between these two 

variables is 0.76, p<0.01, so it shown strong correlation 

and that 76% of distribution of pressure gradient after the 

procedure is depend on pressure gradient before the 

procedure. Nevertheless, there was no statistical 

significance between pressure gradient and the survival 

rate (1-month, 6-month and 12-month survival) in binary 

logistic regression model, probably because of the small 

sample size due to the specific conditions of patients and 

the procedure itself which were necessary for enrolment 

in this research. Picture 2 present the changes in 

hemodynamic parameters before and after the procedure. 

 

 

 
Graph 1: Distribution of frequencies of pressure gradient before (left) and after (right) the balloon aortic 

valvuloplasty. 

 

Since the binary logistic regression shown no statistically 

significance when the multiple variables (gradient 

pressure, sex, emergency of procedure and NYHA 

symptoms), due to the research restriction and small 

sample size, we preform Chi-square test for categorical 

variables. We examine the codependents of NYHA 

before the procedure and survival rate after 1, 6 and 12 

months. The results are presented in table 2. 

 

Table 2: NYHA class symptoms dependents with survival rate after one, six and twelve months after procedure. 
 

Follow-up checks after Chi-square test (χ
2
) p 

1 month 4.439 0.035 

6 months 2.758 0.097 

12 months 0.303 0.587 
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As we can see from the table survival rate one month 

after procedure statistically significant depend on NYHA 

class after procedure. Specifically, 100% of the 

participants with NYHA class 3 or 4 survived one month 

after the procedure. We can’t see these in the 6- or 12-

months survival rate. 

 

The next step was to find does the urgency of the 

procedure effect the survival rate. Results are shown in 

table 3. 

 

Table 3: Statistical dependence of urgency of procedure and survival one, six or twelve months after the balloon 

aortic valvuloplasty. 

Follow-up checks after Chi-square test (χ
2
) p 

1 month 13.719 <0.001 

6 months 6.45 0.011 

12 months -0.285 0.202 

 

Survival rate strongly depends on urgency of procedure 

after one and six months, but have no statistical 

significance on survival rate twelve months after 

procedure. Results shows that after elective procedure 

89.5% of participants were live after one month, and 

87.5% after six months. Even there were no statistical 

significance between the survival rate and urgency of the 

procedure the results show that the average survival rate 

among the participants in our research were 14.1 months. 

 

DISCUSSION 

In this retrospective cohort study, we examined patients 

with severe aortic stenosis who were palliatively treated 

with balloon aortic valvuloplasty, and where not suitable 

for transaortic valvule replacement. Our findings are 

correspondent with modern recommendations. 

 

In the large IMPACT (Improving Pediatric and Adult 

Congenital Treatment Register), all BAV procedure 

performed from January 2011 and March 2015 are 

recorded, and it stated that BAV is an effective method 

for congenital aortic stenosis with a low mortality rate.
[14]

 

A total of 1126 patients were register, but due to 

incomplete data, only 1026 cases were processed and it 

was stated that in 70% of cases procedure was successful. 

On a significantly smaller sample, in our research, our 

results show even higher percentage of survival rate one 

month after the procedure. 

 

 
Picture 2: Hemodynamic parameters before (left and up) and after (right and down) the balloon aortic 

valvuloplasty, example of one participant. 

 

Although the surgical replacement of aortic valve is the 

cornerstone of therapy for patients with severe aortic 

stenosis today, and now this procedure is an acceptable 

standard for patients with symptomatic aortic stenosis 

who are not suitable for surgical treatment or who are not 

at high operative risk, the balloon aortic valvuloplasty 

still have the significant role. Patient who are not 

candidate for neither of these procedures, due to the age, 

hemodynamic parameters or comorbidities, or patient on 

palliative care, treated with BAV got more time or even 

become suitable candidate for TAVR.
[11] 

 

PARTNER (Placement of Aortic Transcatheter Valves) 

study
[15]

 which proved that one year mortality was 



Banovic  et al.                                                                      World Journal of Pharmaceutical and Medical Research 

  

 

www.wjpmr.com        │         Vol 9, Issue 11, 2023.          │         ISO 9001:2015 Certified Journal         │ 

 

     

29 

similar in patients treated with TAVR or surgical valve 

replacement proved that mortality after one year was 

similar in patients treated with TAVR or surgical valve 

replacement. Furthermore, it was published that there was 

no difference in survival rate or any other post treatment 

effect between these procedures, although the TAVR is 

less invasive than the surgical valve replacement.
[16-18]

 

Considering the BAV procedure just a step towards the 

TAVR, in our research we shown that the hemodynamic 

parameters are much better after the procedure and 

survival rate one month after the procedure was high 

enough that we can consider BAV procedure a step 

towards TAVR, and clinically this is less invasive 

method than the surgical valve replacement. Our findings 

suggest that we can give a minimum of one month period 

for patient to get better enough to be suitable for TAVR 

procedure, of the BAV procedure was elective and the 

patients before procedure had the NYHA class 3-4. 

 

In the past few years, BAV procedure become again 

more interesting for bout clinicians and medical industry, 

as a step towards TAVR. Recent study shows that 

technical advance, considering the procedure itself, in this 

field have the positive effect on patients’ mortality and 

morbidity.
[19- 22]

 Furthermore, the one year survival of 

patients treated with BAV was similar with those treated 

with medication, but the patients treated with BAV have 

treated with BAV reported better quality of life 

comparing to those treated with medication.
[23]

 

 

CONCLUSION 
 

Ballon aortic valvuloplasty is a relatively simple 

procedure associated with a rare complication. The 

modern approach to the treatment of patients with BAV 

in the transcatheter aortic valve replacement era has its 

place of application as a rescue procedure and to give a 

window for patients to have better hemodynamic 

parameters and clinicians to prepare itself and patient for 

TAVR procedure. The BAV lead to better quality of life 

in the period between two procedures, and improves 

short term mortality but doesn’t change long term 

survival, if the TAVR procedure is not indicate. This 

strategy is an attractive form of treatment, but the 

application of it gains full capacity only as a bride to 

definitive percutaneous intervention therapy on the aortic 

valve, or TAVR. 

 

ACKNOWLEDGMENT 
 

We are grateful to all patients and their relatives who 

actively took part in this research. Special thanks to 

University Clinical Center of the Republic of Srpska 

Banja Luka for giving us the opportunity to conduct this 

research, and its Ethical commission for giving us the 

permission to have access to the patients record 

retrospectively. Also, special thanks to Dragan Grbic for 

his help with statistis. 

 

 

 

Funding 

This research did not receive any specific grant from 

funding agencies in the public, commercial, or 

private/profit sectors. 

 

Conflict of interest 

The authors have declared no conflicts of interest. 

 

REFERENCES 
 

1. Cribier a, Savin T, Berland J, et al. Percutaneous 

transluminal valvuloplasty of acquired aortic 

stenosis in elderly patient: an alternative of valve 

replacement? Lancet, 1986; 1: 63-67. 

2. Cribier a, Savin T, Berland J, et al. Percutaneous 

transluminal balloon valvuloplasty of adult aortic 

stenosis: report of 92 cases. J Am Coll Cardiol, 

1987; 9: 381-386. 

3. Ben-Dor I, Pichard AD, Satler LF, et al. 

Complications and outcome of balloon aortic 

valvuloplasty in high-risk or inoperable patients. 

JACC Cardiovasc Interv, 2010; 3: 1150-6. 

4. Moreno PR, Jang IK, Newell JB, et al. The role of 

percutaneous aortic balloon valvuloplasty in patients 

with cardiogenic shock and critical aortic stenosis. J 

Am Coll Cardiol, 1994; 23: 1071- 1075. 

5. Doquet F, Godin M, Lebreton G, et al. Aortic valve 

replacement after percutaneous valvuloplasty; an 

approach in otherwise inoperable patients. Eur J 

Cardiothorac Surg, 2010; 38; 394-399. 

6. Alkhouli M, Yack SJ, Saraf M, et al. Morbidity and 

mortality associated with balloon aortic 

valvuloplasty. A National Perspective. Circ 

Cardiovasc Interv, 2017; 10(5): e004481. 

7. Manthovani F, Clavel MA, Potenz A, et al. Balloon 

aortic valvuloplasty as a palliative treatment in 

patients with severe aortic stenosis and limited life 

expectancy: a single center experience. Aging 

(Albany, NY), 2020; 20(16): 16597. 

8. Waclavski J, Wilcyek K, Hudzik B, et al. Aortic 

balloon valvuloplasty as a bridge-to-decision in 

patients with aortic stenosis. Adv Interv Cardiol, 

2019; 15,2(56): 195–202. 

9. Percutaneous ballon aortic valvuloplasty. Acute and 

30-day follow-up results in 674 patients from 

NHLBI Balloon Valvuloplasty Registry. Circulation, 

1991; 84: 2383-2397. 

10. Agrawal A, Kini AS, Attanti S, et al. Results of 

repeat balloon valvuloplasty for treatment of aortic 

stenosis in patients aged 59 to 104 years. Am J 

Cardiol, 2005; 95: 43-47. 

11. Zhong J, Kamp N, Bansal A, et al. Balloon aortic 

valvuloplasty in a modern era: A review of 

outcomes, indications and technical advances. 

JSCAI, 2023; 2: e101002. 

12. Otto CM, Mickel MC, Kennedy JW, et al. Three-

year outcome after balloon aortic valvuloplasty. 

Insight into prognosis of valvular aortic stenosis. 

Circulation, 1944; 89: 642-650. 

13. Klein A, Lee K, Gera A, et al. Long-term mortality, 

cause of death, and temporal trends in complications 



Banovic  et al.                                                                      World Journal of Pharmaceutical and Medical Research 

  

 

www.wjpmr.com        │         Vol 9, Issue 11, 2023.          │         ISO 9001:2015 Certified Journal         │ 

 

     

30 

after percutaneous aortic balloon valvuloplasty for 

calcific aortic stenosis. J Interv Cardiol, 2006; 19: 

269-275. 

14. Boe A.B., Zampi J., Kennedy K., et al. Acute 

success of balloon aortic valvuloplasty in the current 

era. Jurnal of American College of Cardiology, 

2017. 

15. Susheel K.K., Williams M.R., Smith C.R., et al. 

Two-Year outcome after transcatheter or surgical 

aortic valve replacement. N Eng J Med, 2012. 

16. Leon M.B., Smith C.R., Mack M.J et al. 

Transcatheter aortic valve implantation for aortic 

stenosis in patients who cannot undergo surgery. N 

Eng J Med, 2010; 363(17): 1597-1607. 

17. Leon M.B., Smith C.R., Mack M.J., et al. 

Transcatheter or surgical valve replacement in 

intermediate-risk patients. N Eng J Med, 2016; 374: 

1609-1620. 

18. Mack M.J., Leon M.B., Thouerani V.H., et al. 

Transcatheter aortic-valve replacement with a 

balloon expandable valve in low-risk patients. N 

Eng J Med, 2019; 380: 1695-1705. 

19. . Ninomiya R, Yoshizawa M, Koeda Y, et al. Safety 

and feasibility of retrograde INOUE- BALLOON 

for balloon aortic valvuloplasty without rapid 

ventricular pacing during transcatheter aortic valve 

replacement. Cardiovasc Interv Ther, 2022; 37(2): 

372–380. 

20. Schneeberger Y, Schaefer A, Schofer N, et al. 

Transcatheter aortic valve implantation utilizing a 

non-occlusive balloon for predilatation. Int J 

Cardiol, 2019; 275: 65–69. 

21. Di Mario C, Goodwin M, Ristalli F, et al. A 

prospective registry of intravascular lithotripsy- 

enabled vascular access for transfemoral 

transcatheter aortic valve replacement. J Am Coll 

Cardiol Intv, 2019; 12(5): 502–504. 

22. Bernava G, Fermi E, Gelpi G, et al. Lithotripsy of 

calcified aortic valve leaflets by a novel ultrasound 

transcatheter-based device. Front Cardiovasc Med, 

2022; 9: 850393. 

23. Burris N.B., Hope M.D., Evolving treatment options 

for valve and aortic disease with bicuspid aortic 

valve. Ann Transl Med, 2017 Aug; 5(16): 333. 


