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Balloon Valvuloplasty and Angioplasty

Takuro Kojima

Department of Pediatric Cardiology, Saitama Medical University International Medical Center, Saitama, Japan

In cardiac catheterization therapy, balloon valvuloplasty and angioplasty are currently the most established
treatments for congenital heart diseases in pediatric patients. Balloon pulmonary valve valvuloplasty, balloon
pulmonary angioplasty, and balloon aortic valvuloplasty are common procedures in clinical practice. This
review first explains the characteristics of the balloon catheter and the fundamental techniques for its use. These
are essential pieces of information for the operator regardless of the lesion. Subsequently, the review presents an
overview of interventional procedures for the pulmonary valve, pulmonary artery, aortic valve, and postoper-
ative shunt stenosis. Depending on the targeted treatment site, the indications, types of balloons to be selected,
appropriate balloon size, balloon inflation pressure, and balloon inflation methods vary. Thus, understanding
these differences based on the targeted treatment site is crucial for effective and safe balloon valvuloplasty and
angioplasty procedures.

Keywords: balloon valvuloplasty, balloon angioplasty, balloon pulmonary valvuloplasty, balloon pul-
monary angioplasty, balloon aortic valvuloplasty
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Fig. 1 An 8-month-old male infant with pulmonary valve stenosis

(a) The pulmonary valve appears dome-shaped. (b) Percutaneous pulmonary valvuloplasty using standard pressure
balloon (12mm). The waist is no longer present. (c) Right ventricular angiography after percutaneous pulmonary
valvuloplasty. The pressure gradient between the right ventricle and pulmonary artery has improved from 42 mmHg to

25mmHg.
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Fig. 2 A 1-year-old female infant with left pulmonary artery stenosis following repair of Tetralogy of Fallot

(a) Severe stenosis is observed in the proximal portion of the left pulmonary artery. The diameter of the stenotic site
was 3.5mm, and the diameter of the distal left pulmonary artery was 6.1 mm. (b) Pulmonary artery angioplasty using
an ultra-high-pressure balloon (9mm). The disappearance of the waist was observed. (c) Pulmonary artery angiography
after pulmonary artery angioplasty. The stenosis in the proximal portion of the left pulmonary artery has improved.

© 2023 Japanese Society of Pediatric Cardiology and Cardiac Surgery



130

42 70~80% £ TN TV 5 A, JBHEMEHCIIT S
RIYHERTBIIRIAE Tl 50 % itk LK< 2 5.

Fig. 217 7 a—PUBE I EiEhiRpAs 2 & 7z
Uz i iz g, mpiAgdhié 3.5mm, S
EPE 6.1mm DEMBEIRMAZICH L, £ 9mm Dl
it SV — 2 & %7 )b— VEhiRIE it 217 - 7z.
IN)V—VBEhARIE itk &R Tk, ERlBhiREAE D
FRBRDMERE E Nz,

INIV—> KEnfRFARZEA (PTAV/BAV)

FERMRENRFIAL T B 7 b — 2 KEIRFTE B
ity (PTAV) & 1983 £ Lababidi D EICIEE - 7z,
PTAV (&, YWEMFA & Ll Uisiiigic ez <, %
TRREETH B T D, BRI RIERBIIR A
IR BH R > TETVS.

FERMRBIRAIAE DIEFGEIGIE, DT I —[XFRHE
T Ok E- AT KEIRD F K JE# A 70mmHg D L,
O LD T — T VRS TOEE- i KEIRD i
KIF#Z (peak to peak) 50mmHg DL T, KBk
FRWHDBEIC L EEBEDEENTVS Y. 72
 Zb—kiE, UL TH NS KRBREIRY 70—
FTHIGTE 2, AV X TORERNIARSBIIRT
Ta—FH LR LEHWENS. BHERT T a—F
T, AT—TIVHERNEERZZENEHARY
AY—DEBNDHANERICIRD T &, KIEHR
ANDKNY —AFAZBETE S Lk EDR N
B3, KERAZELIZEEANOT TO—FI1X, H
Judkins 17 —T IVHHWSEINS T EHZL.

PTAVIC B B3V — 2 B1E, KEIRFE0wED

(b)

Fig. 3 A 5-year-old male with aortic valve stenosis
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(a) Left ventricular angiography prior to percutaneous aortic valve intervention. Aortic valve diameter is 13.5mm. (b)
Percutaneous aortic valvuloplasty using a normal pressure balloon (12mm), performed under the assistance of rapid
pacing at a rate of 150 beats per minute. The disappearance of the waist was observed. (c) Left ventricular angiography
after percutaneous aortic valvuloplasty. Improvement in the pressure gradient between the left ventricle and aorta from

82mmHg to 47 mmHg was observed.
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