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[ Abstract] Aortic stenosis is predominantly a congenital disease and represents the most common form of left

ventricular outflow tract obstruction in children, primarily caused by bicuspid aortic valve malformation. Balloon aortic
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valvuloplasty (BAV) has replaced surgical intervention as the preferred regimen for initial treatment for congenital aortic

stenosis (CAS) in children due to its advantages such as minimally invasive and faster recovery. BAV demonstrates

significant efficacy in effectively reducing transvalvular pressure gradients. However, long-term follow-up is necessary

to monitor the occurrence of complications such as restenosis and aortic insufficiency. This paper reviews the indications,

contraindications, efficacy, and complications of BAV based on relevant literature and clinical practice, aiming at

providing references for the best treatment strategies for CAS in children.
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I T CASTRYT o BAV I SAVR ¥ R84 % fif bk 72
i AR T BAV SEAE HR AT /NS
IRARSAVR B CASHILRIRYT HY B I 7 %



798

2.1 BAV #9iE 5k e 2 B 3E MR PEAH OC L KL
P2 CAS L BLLL T 3 648 EHEFE 4T BAV
TBIT AR (D BRI T 2 48 I 0 i 4 101 B
25250 mmHg; (2) i BARA ™ 4 5487 i 1 Ui 4
WIES R 22240 mmHg, HAEA fEAR (A0 205 257D
B0 HL B S B ST-T 2078 5 (3) Je i Wi 4 30 5 1
JE 25 Wy, 3 AE L B4l HOIE CAS IR 3h ik 548 oK
P75 B B A O AR AR DI REAS 4 0 T JEsE R I
Oy LB ST-T IE 5 1 L 8 75 D 4F CAS f %, 3L
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MBI I — M AMEE INHOR | TR SAS AHOCSK SE
A IR AR 5 RO R FR A AT REVE . 1991 4R,
Maxwell 55 5 YO iR L 32 2 kIR I R (fetal aortic
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YE R - LB B e th A9 2 0 % R 7 >47 mmHg Fl
TR Z{H>0.57; 75— bR AR L ZC I oLl
o BB ST 2001—2020 45 HIR14%5Z FAVIRYT Y 103
AN ), B L0 B A 0 B A0 B RN AR LU (< 1.09 B8



THES 2025F6R%47T5% 68

BHAHOEMEOE R KRNRE LR 1.09~1.30 H =48R
ISR B KR FE>314 emls, K, IR 753 KAEAS
T 1 I PR A FE K BB FAV 19 54338 07 3iF , DA 17 3R 75
MR RO

5 I %

K BAVIAYT CAS 7] LU & & i fi LI 220 %
FERH , B & 5 AR M, BAVIGIF iU R 52§25, F
ARFARICT A B0 kAR BEL, BTS2
i CAS W WA IAYT J7 % A FAIE & BAVIR
J7 I CAS 5L 1T % JE SAVRIAYT . B AR 14 1, 3
4y CAS BB 5 25 H 8RB 2 shath A7 2 3 ko e
Wi, B AT B B 5 DA S R A T RT3, H AT FAV
5B L BR R , T 245 B o Wik B me A MR YT T &8, LA
IIARASF AR ROR S Fil o

& £ X W

(1] Singh GK.Aortic stenosis [J]. Indian J Pediatr,2002,69(4) :
351-358.

(2] Singh GK. Congenital aortic valve stenosis [J]. Children(Basel ),
2019,6(5) :69.

[3] Olasinska-Wisniewska A, Trojnarska O, Grygier M, et al.
Percutaneous balloon aortic valvuloplasty in different age
groups [ J]. Postepy Kardiol Interwencyjnej, 2013,9 (1) :
61-67.

[4] Lababidi Z. Aortic balloon valvuloplasty [J]. Am Heart J,
1983,106(4 Pt 1):751-752.

[5] Sievers HH, Stierle U, Mohamed SA , et al. Toward individualized
management of the ascending aorta in bicuspid aortic valve
surgery : the tole of valve phenotype in 1362 patients[J]. ]
Thorac Cardiovasc Surg,2014, 148(5) :2072-2080.

[6] Muneuchi J, Kuraoka A, Nagatomo Y , et al. Comparison between
transcatheter versus surgical intervention for pediatric aortic
valvular stenosis: a multicenter study in Japan [J]. Heart
Vessels,2024,39(9) : 826-836.

[7] Materna O, Tax P, Tomek V, et al. Long-term results of congenital
aortic stenosis treatment in the era of percutaneous balloon
valvuloplasty : up to 33 years follow-up[J]. ] Am Heart Assoc,
2023,12(12):e028837.

[8] Auld B, Carrigan L, Ward C, et al. Balloon aortic valvuloplasty
for congenital aortic stenosis : a 14-year single centre review [ J].
Heart Lung Circ,2019,28(4) :632-636.

[9]  Dotter CT, Judkins MP. Transluminal treatment of arteriosclerotic
obstruction. Description of a new technique and a preliminary

report of its application[.]]. Circulation, 1964 ,30:654-670.

801

[10] Griintzig A. Percutaneous recanalisation of chronic arterial
occlusions (Dotter principle ) with a new double lumen dilatation
catheter (author’s transl) [ J]. Rofo, 1976, 124(1) : 80-86.

(1] BEIFE i Je s, Eom i Se v 20 3 Ik th TR (112 W
53R )] R P A= 3R, 2023, 13(3) : 3328-3335.

[12] "hE B2 JURHE TG 25 5 RAE DI % 5 D123,
AR LR A 20 A 2, Crh AR LR35 ) 4
WG S LEH WA KRR DR A ATRIT & 53R T
A LR R, 2015,53(1) : 17-24.

[13] Rao PS. Balloon dilatation in the management of congenital
obstructive lesions of the heart: review of author’s experiences
and observations-part I [J]. J Cardiovasc Dev Dis, 2023,
10(7) :288.

[14] Boe BA, Zampi JD , Kennedy KF, et al. Acute success of balloon
aortic valvuloplasty in the current era: a national cardiovascular
data registry study [J]. JACC Cardiovasc Interv,2017,10(17) :
1717-1726.

[15] Rocchini AP, Beekman RH, Ben Shachar G, et al. Balloon
aortic valvuloplasty : results of the valvuloplasty and angioplasty
of congenital anomalies registry [J]. Am J Cardiol, 1990,
65(11):784-789.

[16] McCrindle BW. Independent predictors of immediate results of
percutaneous balloon aortic valvotomy in childhood [J]. Am
J Cardiol ,1996,77(4) :286-293.

[17] McElhinney DB, Lock JE, Keane JF, et al.Left heart growth,
function, and reintervention after balloon aortic valvuloplasty for
neonatal aortic stenosis| J ]. Circulation, 2005, 111(4 ) : 451-458.

[18] Egito ES, Moore P, O'Sullivan J, et al. Transvascular balloon
dilation for neonatal critical aortic stenosis : early and midterm
results[ J]. J Am Coll Cardiol, 1997,29(2) :442-447.

[19] Hamidi-Manesh L, Tibby SM, Herman R, et al. Influence of
balloon size on aortic regurgitation in neonates undergoing
balloon aortic valvuloplasty--a retrospective study over an
11-year period[]] . J Interv Cardiol ,2013,26(2) :200-207.

[20] Sullivan PM, Rubio AE, Johnston TA , et al. Long-term outcomes
and re - interventions following balloon aortic valvuloplasty
in pediatric patients with congenital aortic stenosis : a single-center
study[J]. Catheter Cardiovasc Interv,2017,89(2) :288-296.

[21] BrownDW, Dipilato AE, Chong EC, et al. Aorttic valve reinterventions
after balloon aortic valvuloplasty for congenital aortic stenosis
intermediate and late follow-up [J].J Am Coll Cardiol , 2010,
56(21):1740-1749.

[22] Moore P, Egito E, Mowrey H, et al. Midterm results of balloon
dilation of congenital aortic stenosis : predictors of success [J1.J
Am Coll Cardiol, 1996,27(5) : 1257-1263.

[23] Torres A, Vincent JA , Evereit A, et al. Balloon valvuloplasty for
congenital aortic stenosis: multi-center safety and efficacy
outcome assessment [ J ]. Catheter Cardiovasc Interv, 2015,
86(5):808-820.

[24] Hill GD, Ginde S, Rios R, et al. Surgical valvotomy versus
balloon valvuloplasty for congenital aortic valve stenosis: a
systematic review and meta-analysis [J].J Am Heart Assoc,

2016,5(8) :e003931.



802

[25]

[26]

[27]

(28]

[29]

[32]

[33]

[35]

[36]

[37]

Boe BA , Zampi JD , Kennedy KF, et al. Acute success of balloon
aortic valvuloplasty in the current era: a national cardiovascular
data registry study[J]. JACC Cardiovas Interv,2017,10(17) :
1717-1726.

Charafeddine FA, Houssein HB, Kibbi NB, et al. Balloon
valvuloplasty for congenital aortic stenosis: experience at a
tertiary center in a developing country[J]. J Interv Cardiol
2021,2021:6681693.

Papneja K, Blatman ZM, Kawpeng ID, et al. Trajectory of
left ventricular remodeling in children with valvar aortic stenosis
following balloon aortic valvuloplasty[J . Circ Cardiovasc Imaging,,
2022,15(1):e013200.

Meliota G, Vairo U. Transcatheter interventions for neonates with
congenital heart disease : areview[ ] ]. Diagnostics (Basel) ,
2023,13(16):2673.

Mylonas KS, Ziogas IA , Mylona CS, et al. Rapid right ventricular
pacing for balloon valvuloplasty in congenital aortic stenosis: a
systematic review[ J ]. World J Cardiol , 2020, 12(11) : 540-549.
RAO PS. Balloon aortic valvuloplasty[J]. J Interv Cardiol
1998,11(4):319-329.

Zaban NB , Herrmann JL., Hoyer MH , et al. Short-and
intermediate - term results of balloon aortic valvuloplasty and
surgical aortic valvotomy in neonates [J]. Cardiol Young,
2020,30(4) :489-492.

McCrindle BW, Blackstone EH, Williams WG, et al. Are
outcomes of surgical versus transcatheter balloon valvotomy
equivalent in neonatal critical aortic stenosis? [J]. Circulation,
2001,104:1152-1158.

Brown JW, Rodefeld MD, Ruzmetov M, et al. Surgical valvuloplasty
versus balloon aortic dilation for congenital aortic stenosis :
are evidence-based outcomes relevant? [ J ]. Ann Thorac Surg,
2012,94(1):146-155.

Siddiqui J, Brizard CP, Galati JC, et al.Surgical valvotomy
and repair for neonatal and infant congenital aortic stenosis
achieves better results than interventional catheterization [ ] ].
J Am Coll Cardiol ,2013,62(22) :2134-2140.

Saung MT', McCracken C, Sachdeva R, et al. Outcomes following
balloon aortic valvuloplasty versus surgical valvotomy in congenital
aortic valve stenosis: a meta - analysis [J]. J Invasive Cardiol,
2019,31(6) : E133-E142.

Walter A , Strizek B, Weber EC, et al. Intrauterine valvuloplasty in
severe aortic stenosis-a ten years single center experience [J]. ]
Clin Med,2022,11(11):3058.

Fratz S, Gildein HP, Balling G, et al. Aortic valvuloplasty in
pediatric patients substantially postpones the need for aortic
valve surgery : a single-center experience of 188 patients after
up to 17.5 years of follow-up [J]. Circulation, 2008, 117(9) :
1201-1206.

Yuzawa-Tsukada N, Kashiwagi Y, Nonoue A, et al. The safety
and feasibility of retrograde balloon aortic valvuloplasty using
the INOUE-BALLOON with severe aortic stenosis [J |. Heart
Vessels,2022,37(12) :2093-2100.

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Guangxi Medical Journal, Jun. 2025, Vol. 47, No.6

Gardiner HM, Kovacevic A, Tulzer G, et al. Natural history of
107 cases of fetal aortic stenosis from a European multicenter
retrospective study [J]. Ulirasound Obstet Gynecol, 2016,
48(3):373-381.

Zhao L., Wang L, Xia H, et al. Prognosis and outcome of
intrauterine treatment of fetuses with critical congenital
heart disease [J]. Chin Med J (Engl) , 2024, 137 (12) .
1431-1436.

Maxwell D, Allan L, Tynan MJ. Balloon dilatation of the aortic
valve in the fetus: a report of two cases [J].Br Heart J,
1991,65(5) :256-258.

Tworetzky W, Wilkins-Haug L, Jennings RW, et al. Balloon
dilation of severe aortic stenosis in the fetus: potential for
prevention of hypoplastic left heart syndrome : candidate
selection, technique, and results of successful intervention [J].
Circulation,2004,110(15):2125-2131.

Bradford VR, Tworetzky W, Callahan R, et al. Hemodynamic
and anatomic changes after fetal aortic valvuloplasty are
associated with procedural success and postnatal biventricular
circulation[ J ]. Prenat Diagn, 2022 ,42(10) :1312-1322.
Araujo Junior E, Tonni G, Chung M, et al. Perinatal outcomes
and intrauterine complications following fetal intervention for
congenital heart disease : systematic review and meta - analysis
of observational studies [J]. Ultrasound Obstet Gynecol ,
2016,48(4):426-433.

Rizzo G, Pietrolucci ME, Mappa I.Which is the best time to
perform balloon valvuloplasty in critically fetal aortic stenosis :
prenatally or after birth? [J]. J Clin Ultrasound , 2022,
50(9):1286-1287.

Rizzo G, Pietrolucci ME, Capponi A, et al. Exploring the
role of artificial intelligence in the study of fetal heart [J].
Int J Cardiovasc Imaging,2022, 38(5):1017-1019.

[47] Tulzer A, Arzt W, Gitter R, et al. Valvuloplasty in 103 fetuses

[48]

[49]

[50]

with critical aortic stenosis: outcome and new predictors for
postnatal circulation [ J].Ultrasound Obstet Gynecol , 2022,
59(5):633-641.
Friedman KG, Sleeper LA , Freud LR, et al. Improved technical
success , postnatal outcome and refined predictors of outcome
for fetal aortic valvuloplasty [J]. Ultrasound Obstet Gynecol,
2018,52(2):212-220.
Kohl T, Sharland G, Allan LD, et al. World experience of
percutaneous ultrasound-guided balloon valvuloplasty in human
fetuses with severe aortic valve obstruction[J ]. Am J Cardiol,
2000,85(10) : 1230-1233.
McElhinney DB, Marshall AC, Wilkins-Haug LE, et al.
Predictors of technical success and postnatal biventricular
outcome after in utero aortic valvuloplasty for aortic stenosis
with evolving hypoplastic left heart syndrome [J ]. Circulation,
2009, 120(15) : 1482-1490.

(ki H 491:2025-03-17 &[] H 41 :2025-05-20)



