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SUMMARY

Introduction Balloon valvuloplasty (BVP) is one of the primary therapies for congenital aortic stenosis in
children and adolescents. The aim of this interventional procedure is to gain time before possible surgical
therapy (aortic valve replacement) until adulthood.

Objective The aim of this study was to evaluate the efficacy, safety and mid-term results of transcatheter
BVP in children and adolescent in our Center.

Methods From 2004 to 2011, 50 patients, aged 18 days to 18 years (mean 6.3 years) underwent BVP.
Retrospective analysis of the echocardiographic and hemodynamic parameters were performed before
and after procedure, especially peak pressure gradient (PG) across the aortic valve, semiquantification of
the aortic regurgitation (AR) after the BVP as well as the left ventricle dimensions and functions.
Results The mean peak PG in the whole group decreased from 74.80+27.72 mm Hg to 27.86+13.04 mm
Hg (p<0.001) after BVP. In 39 patients (78%), residual PG was lower than 30 mm Hg just after dilation. At
the end of follow-up period, 25 patients (50%) had PG above 50 mm Hg, measured by Doppler technique,
and four of them underwent re-dilation. Eight patients (16%) had severe AR. During the follow-up period
(12-80 months, mean 51 months), six patients (12%) were referred to cardiac surgeons for aortic valve
replacement or Ross procedure.

Conclusions This retrospective study analyzes our first experience of BVP as primary therapy of the
congenital aortic stenosis. The results confirmed that BVP effectively postponed the need for surgery in

children and adolescents toward the adulthood.
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INTRODUCTION

Balloon valvuloplasty (BVP) is one of the thera-
peutic solutions in the initial treatment of the
congenital aortic stenosis in children and adults
[1-6]. This interventional procedure is alterna-
tive to surgical valvotomy (commissurotomy).
Both procedures usually serve as the first step
in treatment of infants and children with the
aortic stenosis (AS), tending to postpone defi-
nite surgery (i.e. artificial valve replacement)
until the adulthood [2, 5]. Although BVP is
well-known and accepted method in treatment
of AS, there are still controversies about advan-
tages and disadvantages of BVP compared to
the surgical valvotomy, regarding successful-
ness (residual stenosis), complications (i.e. aor-
tic regurgitation) and long-term results. Dis-
tinctions between these two procedures were
summarized in Table 1.

OBJECTIVE

The aim of this study was to evaluate the effi-
cacy of BVP in children with a severe congeni-
tal aortic stenosis based on our own data, to
analyze reliability of the method and frequency
of serious complications as well as to estimate

long-term success of BVP based on freedom
from surgery.

METHODS

Fifty children and adolescents with the con-
genital aortic stenosis, treated with BVP in the
period between October 2004 and June 2011 at
the University Children’s Hospital in Belgrade,
were included into retrospective analysis.

The major criteria for BVP procedure was
the maximum pressure gradient (PG) measured
across the aortic valve, achieved by echocardi-
ography, and other criteria were the presence
of heart failure, impaired systolic function
of the left ventricle or increased myocardial
hypertrophy and the presence of effort related
symptoms.

All patients were examined by echocardiog-
raphy at three different occasions: immediately
prior to heart catheterization, the day after BVP
and on the last check-up visit during follow-up.
Concerning the amount of echocardiographic
parameters, the following were analyzed for the
purpose of study: left ventricular wall thickness
and mass (end-diastolic and end-systolic), as-
sessment of systolic function by fractional
shortening (FS), dimensions of aortic annulus
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Table 1. Advantages and disadvantages of balloon valvuloplasty compared with surgical valvotomy

Procedure Advantages

Disadvantages

- avoidance of CPB
- short hospitalization
- avoidance of chest opening

Balloon valvuloplasty

- uncontrolled valvotomy (higher incidence of aortic regurgitation)
- local complications (femoral artery thrombosis)

- valvotomy under visual control (lower

surgical valvotomy incidence of aortic regurgitation)

- weaning from CPB (especially in newborns with the congestive

- higher residual stenosis

heart failure)

CPB - cardiopulmonary bypass

indexed to body surface, the maximum PG measured
across the aortic valve, and the degree of aortic regurgita-
tion assessed by semi-quantitative method.

Interventional catheterization was performed in all
patients after detailed explanation of the procedure and
obtaining the parental informed consent form. All patients
were treated under general anesthesia, and previously were
administered antibiotics according to recommended infec-
tive endocarditis prevention. Arterial access was obtained
through the femoral artery (catheter was placed retro-
gradely through the stenotic valve into the left ventricle).
The heparin was intravenously injected immediately after
the puncture of femoral artery (in a single dose of 75-100
IU/kg), and continuous heparin infusion was extended in
the next 18-24 hours (15-20 IU/kg/h).

Aortography and left ventriculography, conducted be-
fore the intervention, enabled adequate choice of the initial
balloon catheter size. Thus, the appropriate initial balloon
catheter size was 1-2 mm smaller than the diameter of the
aortic valve annulus. In the majority of patients older than
one year, during the balloon inflating, the fast right ventri-
cle stimulation was performed with the frequency of 220-
250 beats/min (through the temporary pacemaker wire
which was inserted through the femoral vein), with the
purpose to stabilize the balloon catheter. In case of an inad-
equate fall in PG recorded after the initial dilation, proce-

Table 2. Demographic and diagnostic data of analyzed population

dure was repeated by using balloon catheter 1-2 mm larger
than the first one. In this study, the following parameters
achieved by catheterization were analyzed: diameter of the
aortic valve annulus, annulus size to balloon catheter size
ratio, PG between aorta and left ventricle measured by the
direct manometry before and after BVP, as well as degree of
the aortic regurgitation before and after the intervention.

For the purpose of determination of the safety of meth-
od, development of some of the following complications
in patients before and immediately after the intervention
was particularly analyzed: serious arrhythmia during the
procedure, severe aortic regurgitation after BVP, need for
blood transfusion or transfer to intensive care unit after the
intervention or thrombosis of femoral artery.

At the end of the follow-up period, degree of the residu-
al aortic stenosis and aortic insufficiency were analyzed, as
well as freedom from surgery (artificial valve implantation
or Ross procedure), as parameters of efficacy of procedure.
In patients who were referred to surgical intervention, pe-
riod between BVP and operation, as well as factors that
contributed to surgical intervention were analyzed.

Statistical analyses of data were performed by using the
student’s t-test and X square-test. Furthermore, freedom
from surgery result was achieved by Kaplan-Meier curve
analysis. All data were analyzed using SPSS program (ver-
sion 17.0).

Parameter ol o
patients (%)
Male 37 (74.0)
Sex
Female 13 (26.0)
0-3 months (Group 1) 9(18.0)
Age 3-12 months (Group I1) 8(16.0)
9 1-10 years (Group Iil) 18 (36.0)
10-18 years (Group IV) 15 (30.0)
Severity of the aortic stenosis before BVP 38-50 mmHg (Group A) 6(12.0)
(according to PG measured invasively during | 51-80 mmHg (Group B) 26 (52.0)
catheterization) >80 mmHg (Group C) 18 (36.0)
Severity of the residual aortic stenosis <30 mmHg 39(78.0)
just after BVP (according to PG measured 31-50 mmHg 8(16.0)
invasively during catheterization) >50 mmHg 3(6.0)
Balloon/aortic annulus ratio
(measured by ECHO)
None (trivial) 19 (38.0) 0.90 NS
Severity of the aortic regurgitation at Mild (grade 1) 10 (20.0) 0.91 NS
the end of follow-up compared
to the ballon size Moderate (grade | to Il) 13 (26.0) 0.89 NS
Significant (more than grade Il) 8(16.0) 0.87 NS

BVP - balloon valvuloplasty; PG - pressure gradient
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Graph 1. Average peak pressure gradient (PG) among different age
groups before and after balloon valvuloplasty (BVP), measured by
catheterization

Group |: age 0-3 months; Group II: age 3-12 months; Group lIl: 1-10 years; Group
IV:10-18 years

RESULTS

From October 2004 to June 2011, a total of 52 children
and adolescents underwent BVP of the aortic valve at the
University Children’s Hospital (later on, two patients were
lost during the follow-up). Among 50 patients, there were
37 boys (74.0%) and 13 girls (26.0). At the time of interven-
tion, the youngest patient was 18 days old, and the oldest
18 years old (mean age 6.3 years). Age distribution of pa-
tients was presented in Table 2.

Peak pressure gradient at the aortic valve, meas-
ured by echocardiography, was 44-143 mm Hg (mean
88.90+20.65). Two neonates with the critical aortic ste-
nosis had dilated left ventricle with diminished systolic
function (FS<0.28) and clinical signs of heart failure, while
in all other patients, size and systolic function of the left
ventricle were normal before BVP. Myocardial hypertrophy
indexed to body surface was present in 36 patients (72.0%).

Peak pressure gradient at the aortic valve measured by
direct manometry during catheterization ranged from 38
mm Hg to 145 mm Hg (mean 74.80+27.72 mm Hg). Con-
sidering severity of obstruction, patients were categorized
into three groups (Table 2). Most patients (44 of them or
88.0%) had relatively severe stenosis with peak PG across
the aortic valve higher than 50 mm Hg, under sedation
and general anesthesia.

Residual peak PG at the aortic valve measured by di-
rect manometry at the end of procedure was from 7 to 68
mm Hg (mean 27.86+13.04). Most patients (39 of them or
78.0%) had residual gradient less than 30 mm Hg (Table
2). The best results were achieved in the youngest group
(infants bellow 3 months), while no significant differences
were found among other age groups (Graph 1).

At the end of the follow up period, half of patients (25 of
them or 50%) had peak residual PG more than 50 mm Hg.
There was no significant difference among groups accord-
ing to severity of stenosis before dilation (Graph 2). BVP
was repeated in four patients with the highest residual PG
(9 to 48 months after the first BVP, mean 24.75 months),
and only one of them had high residual PG after the sec-
ond intervention, which required surgical correction.

Degree of aortic regurgitation (AR) was estimated by
echocardiography. The distribution of patients according

Graph 2. Average peak pressure gradient (PG) among different groups
according to severity of stenosis, measured before balloon valvuloplasty
(BVP), just after procedure and at the end of follow-up period (by ECHO)

PG before procedure: Group A - 38-50 mmHg; Group B - 51-80 mmHg; Group
C->80 mmHg (according to catheterization measurements)

to severity of AR at the end of the follow up period (the
last echocardiography examination) was shown in Table
2. More than a half of patients (29 of them or 58.0%) had
trivial or mild AR, moderate AR was present in 13 patients
(26.0%) and 8 patients (16.0%) had significant AR.

The number of patients with complications during or
immediately after BVP was minor. Two patients (4.0%) had
severe arrhythmias during procedure (only one required
treatment, while another was spontaneously converted to
the sinus rhythm), and two more patients (4.0%) required
blood transfusion after the procedure. One patient (2.0%)
had procedural complication (rupture of the guide wire),
resolved during the same catheterization, and did not re-
quire surgical intervention. Due to hemodynamic insta-
bility, one newborn was transferred to the intensive care
unit during the first 24 hours after the procedure, while
all other patients were transferred back to the cardiology
department after the procedure. None of the patients had
complications at the site of the artery puncture (i.e. femoral
artery thrombosis), and none of the patients had severe
aortic regurgitation which required early surgical inter-
vention.

At the end of follow-up period, which was 51 months on
average (12-86 months), 44 patients (88.0%) had moder-
ate residual stenosis and/or moderate aortic regurgitation,
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Graph 3. Kaplan-Meier curve depicting freedom from surgery in study
group of 50 patients with the congenital aortic stenosis after balloon
valvuloplasty
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Table 3. Data of patients requiring surgery during follow-up: age at BVP, PG measured by ECHO and catheterization before BVP, residual PG and
AR at the last ECHO control, time between BVP and surgery and type of surgery

Patient Age at PG PG Residual AR Time to surgery Type
BVP ECHO CATH PG ECHO (months) of surgery
1 1 month 87 84 45 +3 64 Ross
2 6.5 years 920 65 38 +3 42 Ross
3 8.5 years 72 50 71 +2 60 AVR
4 16.5 years 77 58 69 +3 14 AVR
5 3 month 98 130 56 +3 62 Ross
6 10 years 104 74 66 +2 47 AVR

BVP - balloon valvuloplasty; PG — pressure gradient; AR - aortic regurgitation; ECHO - data obtained by echocardiography; CATH — measurement obtained by

catheterization; Ross — Ross procedure; AVR - artificial valve replacement

without significant left ventricular hypertrophy or dila-
tion, and without clinical symptomatology, so they have
not been candidates for surgical intervention yet. Freedom
from surgery was shown in Graph 3.

Six study patients (12.0%) were operated, three had Ross
procedure and three had artificial aortic valve implantation
(Table 3). Period from BVP to surgery in these patients
varied from 14 to 64 months (mean 48.17+18.92). Table 3
shows age of patients during initial BVP, period from BVP
to surgery and main indication for surgery.

DISCUSSION

The initial treatment of congenital aortic stenosis in chil-
dren can be either surgery (commissurotomy) or interven-
tional catheterization procedure (BVP). Many studies in
the last few decades compared safety and efficacy of these
two methods and concluded that BVP had absolute ad-
vantage in newborns and young infants with heart failure
because of avoidance of cardiopulmonary bypass, while
in other children and adolescents the method of choice is
up to experience of certain cardiology and cardiac surgery
center [1,2, 3,5, 7, 8].

This study analyzed first seven years of experience of
our institution with BVP of the aortic stenosis in chil-
dren. Out of 50 patients one third was younger than one
year, and 9 of them (18.0%) were younger than 3 months.
Whenever clinical condition of a patient allowed, BVP
was performed after the neonatal period, because of sig-
nificantly higher incidence of complications reported (like
femoral artery thrombosis or need for reintervention) in
children younger than one month [6, 9]. Only in two pa-
tients BVP was done during the first month of life as emer-
gency procedure because of severe systolic dysfunction of
the left ventricle and heart failure.

The final criterion in decision-making for BVP was
peak pressure gradient (PG) at the aortic valve above 60
mm Hg, while other criteria in decision-making for opti-
mal time of the procedure were the clinical signs of heart
failure, left ventricular dysfunction, myocardial hyper-
trophy and/or fatigue during exertion. Only one patient
underwent BVP though PG was less than 50 mm Hg, but
this patient was one of the most difficult patients in this
study (a newborn with the critical aortic stenosis, severe
left ventricular dysfunction, and falsely low PG).

It is well known that values of PG obtained by echocar-
diography are different from those obtained by direct
manometry during cardiac catheterization for at least two
reasons [2-5]. The first, PG obtained by cardiac catheteri-
zation is maximal pressure difference (so called “peak to
peak” gradient) which does not occur simultaneously in
real time cardiac cycle, while Doppler echocardiography
measures the highest pressure difference in certain mo-
ment of time. The second reason is the fact that echocar-
diography measurements are obtained while the child is
awake and more or less excited, while PG during the cathe-
terization is obtained under the conditions of sedation and
general anesthesia. In our study, peak echocardiography
PG was slightly higher than that measured during cardiac
catheterization (average 88.9+20.65 vs. 74.80+27.72 mm
Hg, p<0.001).

Though PG obtained by echocardiography is used in
long term follow up because of simplicity and safety, for
the estimation of immediate result and efficacy of BVP, we
used residual PG obtained by direct manometry (catheteri-
zation), just after the intervention. Most of authors agree
that good result after BVP is if residual PG is less than 30
mm Hg [2-6]. If the residual PG is higher (especially more
than 40 mm Hg), the suggestion is to try dilation again
with 1-2 mm larger balloon, if there is no significant aortic
regurgitation after the first attempt. Using this criterion,
we can say that in our study BVP was successful in 78.0%
patients. At the remaining 11 patients, residual gradient
was not optimal, though there was a significant fall in PG
values comparing to the initial PG. We decided not to per-
form another BVP with larger balloon in these 11 patients,
because of major aortic regurgitation or their young age.
During the follow up period, BVP was performed again in
4 of these 11 patients, 9 to 48 months after the first inter-
ventional procedure (mean 24.75 months). Good results
were achieved in 3 patients, while only one patient had to
undergo surgery after the second BVP.

The results of our study are comparable with other
studies regarding average PG, which was reduced from
74.80+27.72 mm Hg to 27.86+13.04 (p<0.001). Efficacy of
BVP, measured by degree of residual PG did not depend
on patient’s age, but on severity of stenosis before the in-
tervention. In a large multicenter study from many Ger-
man centers [6], an average value of peak PG in the stud-
ied group dropped from 65+24 mm Hg to 2616 mm Hg
(though in this study, out of 1004 patients 58.2% were
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younger than one year). In another large study from Bos-
ton authors, which evaluated 563 patients with similar
age distribution like in our study, 51% of patients had re-
sidual PG less than 30 mm Hg after BVP while 21% (108
patients) had residual PG greater than 40 mm Hg [4].
Author’s opinion is that in newborns with the critical aor-
tic stenosis and clinical signs of heart failure one should
not strive for obtaining perfect result, but for reducing
PG enough to achieve relief to the left ventricle without
producing major aortic regurgitation.

Significant aortic regurgitation is the most common and
most serious complication during BVP [1-9]. For this rea-
son, procedure should be started with the balloon diameter
1-2 mm smaller than aortic annulus. Mild to moderate
aortic regurgitation (AR) is usual after the uncontrolled
splitting of the valve after dilation but generally is not sig-
nificant hemodynamic problem in these patients. On the
other hand, major aortic regurgitation is one of the most
important reasons for surgery (artificial aortic valve im-
plantation or Ross procedure) [10]. In our study, 8 patients
(16) had significant AR and four of them had to be oper-
ated, while other four are still at regular follow up because
they are without symptoms or significant hemodynamic
consequences (i.e. left ventricular dilation or divergent
blood pressure).

For many years it was believed that the degree of the aor-
tic regurgitation after BVP was directly related to the size of
the balloon, but many large studies rejected this correlation
[4-6]. On the other hand, long term follow ups have shown
that significant residual stenosis is a more frequent cause
for early surgery than AR, and is also much poorly tolerated
by patients than moderate AR (limited physical activity, in-
ability for sport competition). So, the conclusion of these
studies was that in case of borderline residual PG (between
30 and 40 mm Hg), it might be better to choose dilation
with larger balloon diameter than leave such significant
residual gradient unsolved [4, 5, 6]. One of the important
factors that may contribute to the reduction of AR due to
BVP is the stabilization of the balloon during the inflation,
so some centers use temporary pacing in the majority of
patients (except in young infants) [6]. The degree of AR
also depends on patient’s age, because it has been proven
that adolescents have more severe AR before dilation than
infants and small children, most probably because of valve
degeneration [6]. Our study also failed to find correlation
between the size of the balloon compared to aortic annulus
and the degree of the aortic regurgitation (Table 2).

Other complications during BVP in this study were rare,
two patients required blood transfusion, and one patient
needed conversion of ventricular tachycardia. In our study,
the safety of the procedure was confirmed by the fact that
all patients but one were returned to the cardiology ward
immediately after the procedure (intensive care was not
necessary) and most of them was discharged the following
day after the intervention. There were no patients with the
occlusion of the cannulated femoral artery, due to the pro-
tocol by which all patients, apart from the bolus of heparin

during the intervention, received continuous infusion of
heparin 18-24 hours after the procedure.

The main goal of this study was to estimate the effi-
cacy of the procedure during the midterm follow up based
on the freedom from surgery. The basic purpose of BVP
in childhood is to postpone surgery as much as possible,
either artificial valve implantation or complex Ross pro-
cedure. During the follow up period lasting from 12 to
86 months (average 51+22.73 months), only 6 patients
(12.0%) had to be operated on. Main reason for surgery
in three patients was a significant aortic regurgitation, two
had severe residual stenosis, and one had both severe ste-
nosis and regurgitation. Surgery was performed within the
period of 14-64 months after BVP (mean 48.17+£18.92),
meaning that even in these children such interventional
procedure delayed artificial valve implantation or Ross
procedure for average 4 years. In other patients (44 of
them or 88.0%), degree of residual aortic stenosis and/or
regurgitation is mild to moderate, they have no symptoms,
and therefore, at this point there are no definite indications
for surgery.

Our results are in accordance with much larger world-
wide studies. One of the largest studies conducted in 20
German, Austrian and Swiss centers analyzed 1004 chil-
dren and adolescents who were submitted to BVP in 21-
year period [6]. Freedom from surgery in this big cohort
study was about 70% in 5 years after BVP, and about 50%
in 10 years after the intervention. Similar results were
published by Boston group of authors (563 patients for
the period of 23 years) - freedom from artificial valve im-
plantation was 90% in the first 5 years, and 79% in 10 years
after BVP [4].

CONCLUSION

Initial experience of our center confirm that BVP of aortic
valve is efficient and safe method in children and adoles-
cents with the congenital aortic stenosis. Though in most
cases this is not a final treatment, BVP enables normal
physical activity of these patients and good effort tolerance,
as well as a significant time delay towards the adulthood of
the final surgical intervention.

Despite the fact that BVP is world widely accepted as
reliable method of the congenital aortic stenosis treat-
ment, there are still no exact criteria in decision making
for optimal first step in treating these children. The choice
between BVP and surgical commissurotomy remains the
decision of each individual center, based on exchange of
experiences and agreement among interventional cardiolo-
gists and cardiac surgeons.

The primary limitation of this study was a period of fol-
low up, which is rather short, and secondary limitation is
the fact that this was a retrospective study. In addition, in
seven year follow up period, surgical commissurotomy was
performed in only 7 patients in our center, so the results of
these two methods cannot be compared.
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BanOH-BanBynonnacmua Y nevyery KOHreHnuTaiHe aopTHe CTeHo3e Ko Aeue U

aponecueHara

Bojucnas Mape3sanosuh'2, Munan hykuh'? UHro [eHept®, AHa Muruh?, Urop CredpaHosuh? Mpa JoBaHoBMA'?,
Tamapa Vnncuh?, CnobopaH NUnuh'? UpeHa Bynuhesuh?, JacHa Kanat?

'MegmumHcku pakyntet, YHuep3uteT y Beorpagy, beorpag, Cpbuja;

2YHuBep3uTeTCKa Aeuyja KnnHuka, beorpag, Cpbuja;
3LleHTap 3a Kapauoxupyprujy, Jlajnuur, Hemauka

KPATAK CAPXKAJ

YBopa banoH-sansynonnactuka (bBI1) je jegHa op nprmapHux
Tepanujcknx onuuja Kog AeLie 1 agonecLeHaTa C KOHreHuTan-
HOM aOpTHOM CTeHO30M. tbeHa ynora je y pactepeherby nese
KOMOpe cpLia 1 Ofnarakby yrpaame BeluTayke BanByne 0 Of-
pacnor go6a.

Liwm papa Lnm paga je 61o aa ce peTpocnekTMBHO aHanusm-
pajy fenotBopHocT n curypHocT BBl kog geue v aponecue-
HaTa C KOHreHMTAJIHOM aOPTHOM CTEHO30M KOju Cy IeYeHn y
Halem LeHTpy.

Mertoge paga Y pagy je aHanu3umpaHo 50 6onecHrKa y3pacTa
og 18 paHa o 18 roguHa (npoceyHo 6,3 roguHe) Koa Kojux je y
nepvioay 2004-2011. roguHe ypaheHa BBl Ha YH1Bep3nTeTCKOj
Aevjoj KnuHnum y beorpagy. Kog cBrix 6onecHuKa aHanmsnpaxu
Cy napameTpu fobujeHr exokapanorpadmjom 1 KatetepusaLy-
jom npe 1 nocne bBI1, npBeHCTBEHO MaKCMMANHW rpaguvjeHT npu-
Tncka (IT1) Ha aopTHOj BanBynw, CTeneH aopTHe peryprutauyje
(AP) nocne nHTepBeHUuje 1 BennurHa 1 GyHKLMja nese Komope.

MpumsbeH « Received: 17/01/2013

PesynTtatu [poceyHa BpegHocT [Tl nocne BBl cmatbeHa je ca
74,80£27,72 mm Hg Ha 27,86+13,04 mm Hg (p<0,001). Kog 39
6onecHuKa (78%) pesugyantu ' je HemocpeHo nocne anna-
Tauuje 6mo ncnog 30 mm Hg. Ha Kpajy ncnutrsatba 25 6one-
cHUKa (50%) umano je exokapguorpadcku M Behn o 50 mm
Hg, a kop yeTBOpPO HUX Huna je noTpe6bHa NOHOBHA MHTEPBEH-
uyja. Ocam 6onecHuKa (16%) Mano je penaTBHO 3HauajHy AP.
Ha Kpajy nepriofia ncnutunsatba, Koju je NpoceyHo Tpajao 51
Mecel} (12-86 meceum), wect 6onecHrKa (12%) je NoaBprHyTo
XUPYPLLKOM fleuemy (yrpaaha BeluTauke BasnByse unmv onepa-
uuja npema metoam Poca).

3aksbyuak loyeTHa UCKYCTBa Haller LeHTpa noTBphyjy Aa
je BBl aopTe edrKacHa 1 curypHa MeTofa y neuemy aele u
apornecueHaTa ¢ KOHFreHUTaSTHOM aOPTHOM CTEHO30M, Koja UM
omoryhaBa 3HauajaH nepuog oanarakba KOHauHe XMpypLIKe
KopeKumje [o ogpacior foba.

KrbyuHe peun: KOHreHUTaNHa aopTHa CTeHO3a; 6anoH-BasnBy-
NnonnacTuka; geua
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