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Abstract: Background: Percutaneous balloon pulmonary valvuloplasty (PBPV) is the treatment of choice for hemody-
namically significant pulmonary stenosis (PS). Currently, the Tyshak balloon is preferred but requires multiple dilata-
tions because of its instability across the valve leading to a watermelon seeding effect. Accura balloon (Vascular 
Concept, UK) offers an advantage in its self-positioning configuration, variable diameter, and rapid inflation-deflation 
sequence which shortens the procedural time and valve injury. Method: 43 patients with severe pulmonary valve 
stenosis underwent PBPV using an Accura balloon at LPS Institute of Cardiology, GSVM Medical College, Kanpur, 
UP, India from March 2018 to February 2022. The procedure was carried out using the standard technique but the 
metallic straightener was removed when the catheter reached the right atrium to facilitate its delivery across the 
pulmonary valve. Patients were followed up by 2D echo at 24 hours and 6 months. Result: Successful BPV was 
done in all 43 patients [with mean age 21.9 (range 18-41); 31 males and 12 females] among which 5 patients 
had dysplastic valves. The mean diameter of the annulus was 18.5 (range 15-21) mm. Immediate hemodynamic 
improvement was observed in 38 patients (88%) as peak systolic gradient reduced from 84±13 to 22±12 mmHg 
(P<0.005) while 5 patients (12%) had <50% reduction of resting gradient, though it came down significantly at 6 
months. Fluoroscopy and procedural time were 5.2±1.9 min and 22.6±3.4 min respectively. Major complications 
(death, cardiac perforation, tamponade, tricuspid regurgitation, requirement of blood transfusion) were none. Minor 
complications (transient hypotension, ventricular premature contraction, transient bradycardia) were reported in all 
patients. Accura balloon being bulky were delivered over left atrial and super stiff Amplatz wire in 36 and 7 patients 
respectively. Conclusion: PBPV using Accura balloon is safe and effective for both stenosed and dysplastic valves. In 
a few patients, maximal effect will be observed over a period of 6 months.

Keywords: Pulmonary stenosis, Accura balloon, tyshak balloon, percutaneous balloon pulmonary valvuloplasty, 
cardiac perforation, tamponade

Introduction

Pulmonary valve stenosis (PS) in isolation 
accounts for 7-9% of all congenital defects  
but it commonly coexists with other complex 
defects [1]. Most children and adults with mild-
to-moderate PS remain asymptomatic and 
don’t progress, whereas those with severe PS 
may experience exertional dyspnea and fa- 
tigue. Some develop symptoms of right heart 
failure (peripheral edema, fatigue, and dys-
pnea), and rarely patients can present with 
exertional angina, syncope, or sudden death. 

Surgical valvotomy was the treatment of choice 
in the pre-percutaneous era, which now has 
been replaced by balloon valvuloplasty. 

Since the first report of successful balloon pul-
monary valvuloplasty by Kan et al. nearly four 
decades ago, it has become the gold standard 
treatment modality for hemodynamically signifi-
cant PS. It offers excellent long-term result thus 
making it safe and effective [2].

The age at presentation is guided by the amount 
of degree of stenosis and therefore patients 

http://www.AJCD.us


Accura balloon catheter for BPV

153 Am J Cardiovasc Dis 2023;13(3):152-161

may be symptomatic in early childhood [3]. It is 
not uncommon to encounter this among adult 
patients where predominant symptoms are 
dyspnoea, effort intolerance, and rarely synco-
pe. Data regarding the outcome of percutane-
ous balloon pulmonary valvuloplasty (PBPV) 
are limited among adult patients but results are 
very useful as it saves them from the surgeon’s 
knife and therefore avoids all potential compli-
cation related to surgery [4]. Various balloon 
catheters have been used for PBPV and its size 
(diameter and length) is determined by the size 
of the annulus. Balloon slippage is a commonly 
encountered problem with the frequently used 
Tyshak Balloon. A number of studies have been 
conducted using the Inoue balloon but, the 
Accura ballon has not been studied for PBPV. 
Accura balloon (Vascular Concept, Essex, UK), 
which was originally developed for Mitral valvo-
plasty in rheumatic Mitral stenosis, offers vari-
ous advantages over other balloon dilation 
catheters in BPV as: 1. Because of its peculiar 
expansible anatomy during inflation its position 
becomes stable when inflated as compared to 
the Tyshak which is known to slip. 2. Variable 
diameter to which it can be expanded, which 
helps in achieving stepwise dilatation. 

We conducted this study to assess the efficacy 
and safety of the Accura balloon (Vascular 
Concept, Essex, UK) for balloon pulmonary val-
vuloplasty in the adult population.

Material and method

Study design and participants

This prospective study was conducted at the 
LPS Institute of Cardiology, GSVM Medical 
College, Kanpur, UP, India from March 2018 to 
February 2022 among patients with pulmonary 
valve stenosis. The procedure was performed 
in asymptomatic patients with echocardio-
graphic evidence of suitable morphology with a 
maximum instantaneous and mean gradient 
across the pulmonary valve of ≥64 mmHg and 
≥40 mmHg respectively and in symptomatic 
patients with a maximum instantaneous gradi-
ent of ≥50 mmHg and mean gradient ≥30 
mmHg. Patients with associated infundibular 
stenosis, supravalvular stenosis, associated 
complex cyanotic disease requiring palliation,  
≥ grade III pulmonary leak, and pulmonary an- 
nulus ≤15 mm were excluded from our study. 
The presence and intensity of pulmonary regur-

gitation were assessed through colour flow 
mapping [5]. All patients underwent detailed 
clinical evaluation, including routine bioche- 
mistry, electrocardiogram, chest x-ray, and 2-D 
transthoracic echocardiogram (TTE) including 
Doppler interrogation. The Pulmonary valve 
was evaluated in a parasternal short axis 
(PSAX) view for its morphology, pressure gradi-
ent, and annular diameter. The Primary safety 
endpoint was assessed by the combination of 
death, cardiac perforation, tamponade, and 
major bleeding needing transfusion or a hae-
moglobin drop of more than 3 g/dl. The proce-
dure was defined as successful if adequate dil-
atation was achieved with a residual gradient 
≤35 mmHg in the absence of any major compli-
cation. Restenosis was labelled as a new eleva-
tion of pressure gradient ≥35 mmHg across the 
pulmonary valve on follow-up TTE. Procedures 
were performed after obtaining signed inform- 
ed consent from all patients and the study pro-
tocol was approved by the institutional ethical 
committee. The trial was registered in UMIN 
Clinical Trials Registry (UMIN-CTR) with registra-
tion number of UMIN000051063.

Device description

The Accura balloon is a double-lumen balloon 
catheter made of polyvinyl chloride having a 
balloon attached at its distal end. There is a 
nylon mesh layer between the two latex layers. 
The latex layer imparts it compliance, whereas 
the mesh layer regulates its diameter, shape, 
inner pressure, and resistance against rupture. 
During inflation, the distal part expands fol-
lowed by the proximal and waist expands at the 
last. The length and diameter of the shaft are 
80 cm and 11 Fr respectively. It has got a sepa-
rate steel stretching tube to straighten it. It can 
be delivered over either dedicated left atrial 
wire or extra stiff 0.035” Amplatz wire. The cen-
tral lumen allows the wire to pass through while 
the inflation port helps in the inflation of the 
balloon. The size of the balloon represents the 
maximum diameter of the waist of the fully 
inflated balloon and is available from 19 mm to 
30 mm with 2 mm increments.

Procedural details

Transfemoral arterial and venous access were 
obtained using 5 Fr sheath through modified 
Seldinger’s technique. Intravenous heparin was 
given according to the weight-based regimen 



Accura balloon catheter for BPV

154 Am J Cardiovasc Dis 2023;13(3):152-161

(80-100 U/Kg). Arterial access was used for 
pressure monitoring. Right ventricular (RV) 
pressures were measured using 5F Glide cath-
eter (Terumo Inc.; Japan) and ventriculogram 
were performed in the anteroposterior (AP)  
and lateral view to estimate the size of the 
annulus from hinge to hinge during systole 
(Figure 1A). The Glide catheter was crossed 
through the stenosed valve using 0.035” stright 
tip terumo wire (Terumo Inc., Japan), PA pres-
sure was recorded and was parked deep into 
the left lower pulmonary artery branch. Terumo 
wire was exchanged with 0.025” left atrial 
stainless-steel guidewire while putting its loop 
in the left PA branch for better support. The 
venous sheath was withdrawn, and the local 
site was dilated using 12F dilator to facilitate 
the entry of the Accura balloon. The balloon 
was sized according to the size of the annulus 
and the balloon-annulus ratio (BAR) was kept at 
1.1-1.2. In those patients with too tight valves 
and a hugely dilated right atrium, the Accura 
balloon could not be negotiated from RA to RV, 
and rather looped wire tended to prolapse into 
RV due to its poor support (Figure 2A). The bal-
loon was withdrawn, and the Glide catheter 
was tracked over the LA wire beyond the pulmo-
nary valve. LA wire was exchanged with 0.035” 
Amplatz super stiff wire and the glide catheter 
was withdrawn (Figure 1B) [6]. When the Accura 

balloon reached RA, the metal stretching tube 
inside the balloon was removed (Figure 2B), 
thereby de-slenderizing the balloon. It helped 
the balloon to resume its more flexible natural 
shape. It was gradually negotiated across the 
pulmonary valve with a gentle clockwise turn 
and push. Once reached beyond the valve, it 
was positioned in the main pulmonary artery 
with the guidewire firmly held in place. The  
distal half of the balloon was inflated with a 
diluted contrast agent (dilution-1:6). Initial in- 
flation was performed with a balloon size 1-2 
mm less than its maximal capacity. It was par-
tially inflated and withdrawn to put the waist 
across the valve and inflated according to size 
within 3-5 s and then quickly deflated there- 
by achieving successful dilatation (Figure 3). 
Abolition of the “waist” after inflation of the bal-
loon was the endpoint. In case of inadequate 
dilatation, second inflation was attempted until 
the waist was abolished (Figures 4, 5). The 
deflated balloon was then pulled back into RA, 
re-slenderized using metal stretching tube, and 
withdrawn while keeping the guidewire in the 
PA. The glide catheter was repositioned over 
the same wire to get PA and RV pressures using 
the pullback technique. PA pressure increased 
following PBPV (Figure 6). RV angiogram was 
also performed using the same catheter. 
Following PBPV, venous and arterial hemosta-

Figure 1. RV angiogram in left lateral view showing characteristic doming of pulmonary valve (A); Extra-stiff Amplatz 
guidewire parked in left lower pulmonary artery (B).
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sis were secured by a figure of Z suture and 
manual compression. TTE was performed the 
next day and on follow-up at one, three, and six 
months.

Statistical evaluation

Statistical analyses were performed using 
SPSS 22.0 (SPSS Inc., Chicago, IL, USA). Con- 

tinuous variables were expressed as mean ± 
standard deviation, and categorical data were 
recorded as percentages. Continuous variables 
were analysed using the student t-test. All P val-
ues were two sided and P<0.05 was consid-
ered statistically significant.

Results

Baseline characteristics

Mean age of patients was 21.9 (range: 18-29) 
years among which 72% (n=31) were male. The 
baseline characteristics of patients are sum-
marised in Table 1. The most predominant 
symptoms were dyspnoea and fatigue which 
were noted in 28 (65%) and 18 (41%) respec-
tively while cyanosis was observed in 4.5% 
(n=2) as a result of right to left shunting throu- 
gh foramen ovale. Classical doming was noted 
in 88% (n=38) patients while 12% (n=5) had 
mild dysplastic valves because of associated 
Noonan’s syndrome. 

Efficacy

The Accura balloon dilatation catheter was 
negotiated across pulmonary valve in all cases 
and adequate dilatation of the pulmonary val- 
ve was achieved, although 8 (18%) patients 

Figure 2. Accura balloon along with metal stretching tube being tracked over LA wire but it could not be negotiated 
from RA to RV (A); Accura balloon was slenderized by withdrawing the metal stretching tube (B). 

Figure 3. Successful PBPV with Accura balloon over 
Amplatz wire.
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required repeat dilatation. The mean annular 
size was 18.5 (16-23) mm, and final balloon-to-
annulus ratio was 1.23 (1.20-1.35). Peak gradi-
ent by echocardiography and catheter pull- 
back was 76 (52-166) and 68 (52-159) mmHg 
respectively (Table 1). The RV systolic pressure 
decreased significantly from 79.4 (58-178) 
mmHg to 44.6 (34.6-47) following PBPV (Table 
2). Similarly, a significant fall in RV-PA systolic 
pressure gradient was observed (68±13 mmHg 
vs. 24±10 mmHg; P<0.005) (Table 3). PA sys-
tolic pressure also increased significantly (21.2 
mmHg vs. 25.2 mmHg; P<0.01). Patients hav-
ing dysplastic valves and 3 patients with dom-

ing valves required repeat dilatation as the gra-
dient did not decrease significantly following 
first dilatation. 

Complications

Minor complications were observed in all pa- 
tients which included transient hypotension 
(n=35; 81%), ventricular premature contraction 
(n=39; 91%), and transient bradycardia (n=36; 
84%). All of these were self-limiting. The pulmo-
nary leak was observed in 44.2% (n=19) which 
was only trivial to mild in nature, and no one 
had significant pulmonary regurgitation. Simi- 

Figure 4. Supra-systemic RV pressure (A); RV pressure decreased but still more than systemic (B).

Figure 5. After repeated balloon dilatation, RV pressure became sub-systemic (A, B).
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larly, mild and moderate tricuspid leak were 
noted among 76.8% (n=33) and 23.2% (n=10) 
patients respectively. None of the patients 
developed significant tricuspid regurgitation. 
Procedural success was reported in all patients.

The acute hemodynamic gains of PBPV in our 
patient population were maintained on follow-
up at six months (Table 4).

Discussion

Valvular PS results from the fusion of valve leaf-
lets, which imparts it dome-like shape and ori-
fice that may be either central or eccentric [7]. 
Morphology is most commonly tricuspid but at 
times may be bicuspid or rarely unicommissur-
al. Although the most commonly encountered 
pattern is the doming of the valve, there may be 
valve ring hypoplasia or dysplastic pulmonary 
valves as in the case of Noonan’s syndrome [8, 
9]. With the availability of the current genera-
tion low-profile balloon, transcatheter treat-
ment has replaced surgery as the gold stan-
dard treatment of valvular PS. Morphologic 

effects of the balloon forces on the stenotic 
valves have been attributed to commissure 
splitting, cusp tear, or a combination of two 
[10]. Several balloons are used for BPV [1]. 
However, slipping of the balloon is the main 
issue faced during valvuloplasty with these 
catheters. Accura balloon has at least 2 advan-
tages over these balloons. Firstly because of its 
peculiar expansile shape, it achieves a stable 
position across the stenosed valve and there 
are very less chances of slipping during infla-
tion, secondly it can be expanded to a variable 
diameter that helps in achieving stepwise dila-
tation. Our study demonstrated PBPV using an 
Accura balloon catheter through stepwise dila-
tion to be a safe, efficient, and convenient 
method whose effect was maintained over six 
months.

A wide array of balloons has been utilized for 
valvulotomy whose triumph depends on the 
propensity to attain steady and veritable infla-
tion [1]. Negotiating the balloon across the ste-
nosed valve across hypertrophied RV and dilat-
ed RA is the key to success. The valve may be 

Figure 6. Right ventricular pressure (A: Preprocedure; C: Post procedure); Pulmonary Artery pressure (B: Preproce-
dure; D: Post preprocedure). Peak-to-peak systolic pressure gradient before the procedure was 159 mmHg (RVSP-
178 mmHg, PASP-19 mmHg; red arrow) which came down to 16 mmHg after the procedure (RVSP-64 mmHg, PASP-
48 mmHg; green arrow).
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calcified in adult patients so balloons with high-
er rated burst pressure (RBP) are preferred 
among adult patients. 

The journey which started with the successful 
use of a ureteral dilatation catheter encoun-
tered lower profile Tyshak series of balloons 
(NuMed, NY), sturdy balloons with higher RBP 
like Z-med series (NuMed), Diamond (Boston 

Scientific, MA), Powerflex (Cordis Endovascular, 
NJ), Marshal (Meditech, MA) and barbell shaped 
Nucleus balloon (NuMed) [1]. 

Indications for PBPV among asymptomatic 
patients are not well-defined and somewhat 
debatable. In developing countries, loss of fol-
low-up and lack of resources is an important 
issue. Hence, patients having significant gradi-

Table 1. Baseline characteristics and procedural outcome of patients (N=43)
Variable Mean
Age (years) 21.9 (18-41)
Sex (Male/Female) 31 (72%)/12 (28%)
Weight (kg) 32.7 (22.6-381.)
Height (cm) 139.8 (123.5-157.2)
BSA 1.48 (1.32-1.72)
Clinical presentation
    A. Asymtomatic 8 (18.6%)
    B. Symtomatic 35 (81.4%)
        a. Dyspnoea 28 (65%)
        b. Fatigue 18 (41%)
        c. Palpitation 13 (30%)
        d. Syncope 3 (7%)
        e. Evaluation of murmur 5 (11.6%)
        f. Cyanosis 2 (4.5%)
PV morphology
    a. Doming 38 (88.4%)
    b. Dysplastic 5 (11.6%)
Peak echocardiographic gradient (mmHg) 76 (52-166)
RV to PA peak catheter pullback gradient (mmHg) 68 (52-159)
RV/Systemic pressure ratio 0.85 (0.60-1.3)
Pulmonary annulus diameter (mm) 18.5 (15-21)
Balloon/annulus ratio 1.23 (1.20-1.28)
Fluoroscopy time (min) 5.2±1.9
Procedural time (min) 22.6±3.4
Procedural Success 43 (100%)
Major complications (death, cardiac perforation, tamponade, Bleeding) 0 (0%)
Minor complications
    a. Transient hypotension 35 (81%)
    b. Ventricular premature contraction 39 (91%)
    c. Transient bradycardia 36 (84%)

Table 2. Changes in haemodynamic parameters following percutaneous balloon pulmonary valvulo-
plasty (N=43)
Parameters Before Procedure After Procedure P value
RV Systolic Pressure (mmHg) 79.4 (58-178) 44.6 (34.6-47) <0.01
PA Systolic Pressure (mmHg) 21.2 (15-29) 25.2 (22-28) <0.01
RV-PA systolic gradient (mmHg) 68±13 24±10 <0.005
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ent across the pulmonary valve even in the 
absence of symptoms may undergo the proce-
dure in lieu of disease progression, prevention 
of secondary changes in the right ventricle, and 
impending right ventricular failure and systolic 
dysfunction of RV. 

In the case of adult patients having large annu-
lus, an appropriate size single balloon may not 
be always available. Another disadvantage of a 
single large balloon is difficulty in maintaining 
its stability, tracking, and longer deflation time 
which creates hemodynamic instability. Many 

developed pulmonary regurgitation after the 
procedure but it resolved in all of them on fol-
low-up. Liu et al. did a retrospective analysis  
of outcomes following BPV in children using  
the single balloon and adults using the Inoue 
balloon, long term results were similar to sin- 
gle balloon among the pediatric population. 
Gradients were not significantly different from 
that obtained at one-month follow-up in chil-
dren, over a follow-up of 15 years [15]. Similar- 
ly, Lanjewar et al. showed excellent mid-term 
results of Inoue balloon in adolescents and 
adults with isolated pulmonary stenosis. They 

Table 4. Follow-up data by Doppler echocardiographic study
Variable Number (Percentage)
Pulmonary leak
    a. None 24 (65.8%)
    b. Trivial to mild 19 (44.2%)
    c. Moderate to severe 0 (0%)
Tricuspid leak
    a. Mild 33 (76.8%)
    b. Moderate 10 (23.2%)
    c. Severe 0 (0%)
Pulmonary transvalvular peak gradient (mmHg)
    a. 1 month 24±10
    b. 3 months 22±11
    c. 6 months 19±8

operators advocate the use of 
the double balloon technique 
which requires two vascular 
access and occasionally rapid 
pacing for stabilization but is 
associated with less risk of 
hypotension due to continu-
ous flow during balloon infla-
tion but lengthens the proce-
dure. Studies have demon-
strated equal efficacy of both 
strategies [11, 12]. 

Our findings were concordant 
with findings demonstrated 
by Lanjewar et al. where 21% 
of patients were asymptom-
atic compared to 18% in our 
study [13]. In our study, pa- 
tients having a very high base-
line gradient (>100 mmHg) 
had persistent gradient fol-
lowing PBPV compared to 
those with a less basal gradi-
ent but both groups achieved 
similar degrees of regression 
over follow-up. 

The safety of the Inoue bal-
loon for PBPV was first dem-
onstrated by Chen et al. 
among adult patients [14]. 
They concluded that patients 
with congenital pulmonic ste-
nosis who present in late  
adolescence or adult life can 
be treated with percutane- 
ous balloon valvuloplasty with 
excellent short-term and long-
term results that were similar 
to those in young children. In 
their study, 13% of patients 

Table 3. Change of peak pulmonary systolic gradient following 
PBPV
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encountered an increase in pulmonary regurgi-
tation by one grade in 53.2%. In our study, 
44.2% of patients had trivial to mild pulmonary 
regurgitation [13]. 

In our study, the Accura balloon was used for 
valve dilatation because of its availability and 
ease to use. Its advantage over the Inoue cath-
eter is its better trackability. The biggest disad-
vantage of the Tyshak balloon is the melon 
seeding effect and maintaining its position 
while inflation especially if the size is small. The 
potential risk with the longer balloon is an injury 
to the tensor apparatus of the tricuspid valve 
and occasional complete heart block due to 
atrioventricular node injury. Accura balloon has 
a short cycle of positioning-inflation-deflation 
which completes within 5 seconds and there-
fore minimal hemodynamic instability and fast-
er hemodynamic recovery if at all occurs. 
During the course of inflation, it becomes a  
balloon floatation catheter because the distal 
inflated portion assumes the shape of dog 
bone when engaged across the valve and sub-
sequently proximal part gets inflated. This pro-
vides perfect anchorage for the valve dilation 
and prevents any slippage either proximal or 
distal. During terminal inflation, the waist 
expands achieving perfect commissurotomy.  
At this time, the procedure can be repeated 
depending on the need without disengaging  
the catheter. De-slenderization and modifica-
tion of standard technique i.e., using super stiff 
Amplatz guidewire instead of stainless-steel LA 
wire have been reported by other authors as 
well [3, 6]. Although Inoue and Accura balloons 
are fundamentally similar, their pressure and 
volume relationship are unique. The Accura bal-
loon has an advantage over the Inoue balloon 
in that it can deliver more stable and higher 
pressure when inflated within the standard 
diameter range, therefore, better splitting of 
commissures at the same pressure compared 
to the Inoue balloon. Furthermore, Balloon 
sizes attainable with Inoue and Accura balloons 
are +4 and +3 mm respectively from their low-
est given diameter. Also, recommended con-
trast dilution with Inoue and Accura balloons 
are 1:4 and 1:6-8 respectively which means 
that deflation time is lesser with the Accura bal-
loon. Hemodynamic instability was encoun-
tered in our case in lieu of critical stenosis and 
therefore, the Accura balloon scored over the 
Inoue balloon. One should be careful while 
negotiating Accura across the RVOT, it should 
be de-slenderized as stretching stylet never 
allow it to pass through the tricuspid valve. 

Therefore, removal of the stretching tube is 
necessary and very important step once the 
balloon reaches the right atrium. Another 
advantage is that this balloon can be tracked 
with ease over either a dedicated left atrial wire 
or an extra stiff Amplatz wire. 

The balloon annulus ratio was 1.23 (1.20-1.28) 
in our study which was concordant with the  
current recommendation of 1.2-1.25 [1]. The 
slightly oversized diameter was chosen for 
patients with dysplastic valves where many 
operators prefer BAR of 1.4 [8, 16]. Appropriate 
size balloon prevents pulmonary leak and at 
the same time relieves obstruction. Abolition of 
the waist should be the endpoint while inflation 
and disappearance of the waist at higher pres-
sure offer no added advantage and in fact may 
be associated with its rupture and pulmonary 
regurgitation. The incidence of residual pulmo-
nary leak was 44% in our study and was concor-
dant with 40-90% in the published series. It is 
the result of commissural tear, separation, and 
occasionally leaflet injury as seen in balloon 
mitral valvulotomy. The oversized balloon is 
one of the underlying factors as well, therefore 
BAR should be 1.2-1.3.

Conclusion

PBPV using Accura balloon is safe and effective 
for both stenosed and dysplastic valves. In a 
few patients, maximal effect will be observed 
over a period of 6 months.

Limitation

There is scant Indian data on Accura balloon 
catheter technique for PBPV. The present re- 
port describes our experience in BPV using the 
Accura balloon catheter and its immediate and 
mid-term results among adult patients. To our 
knowledge this is the largest data from India 
with mid-term follow-up of patients undergoing 
BPV with Accura balloon dilatation catheter. 
Our study was conducted over small popula- 
tion. 
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