Journal of JCIC Vol. 8, No. 2 (2024): 15-20

m EBIERE =

BhiEb L Ic £ RRER CT IR RKIBMEIER AT (PTPV) R FAIIC
BRE - fc : MAMERZERIFIED—H

FF BT, ORI R, b ECRET, (LR GEER, R BEK, R FELR, EAK R,
YRFE 1EAR, EREL LSS, BE PR, R %

Full-time contrast enhanced CT with moving images predicts efficacy
of percutaneous pulmonary transluminal valvuloplasty
for double-outlet right ventricle: A case report

Yoko Ishii, Nobuo Oyama, Mariko Kato, Daishiro Yamaoka, Yui Horikawa, Kota Nagaoka, Takeshi Shimizu,
Naohiro Horio, Hiroaki Kise, Takanari Fujii, and Hideshi Tomita

doi: 10.20599/jjcic.8.15

B E B om GEENIER3ZEAH, 1174gTHAEL BN TV SRR RIS S nE, Misiiksss & 20

ST wi, HARED SpO, 13 90% Hi - CEIIRE JRTA I £ 5 Z Lipo-PGE1 138 5-¢ 3l % A7z, A% 2T & HB)
WRAE B/ MU RO ER 4 12 Sp0, 13 80% B KT L7, HIlii22 & D Lipo-PGE1Bi#R, Hlin25 & © WgsE# 5 % [lis L 7223,
Hiii 36 N LWPFIRE B & 72 o 7o, DS SRR Tl PIE ORISR TH - 723, HBEINREET D 72 DI HifT L 72
CT F— % %* 5 PhyZiodynamics THAERIIER Z /EK T % 2 & T, AEFHEED S OMBIIRNIEOBIfi{L U 72 3D ifif% % 57T
L7, BHEIRI S FORA2 IS CH b, REEZIIMTEINREIAM (PTPV) 12 & D SRIRAEZ fRERT 5 2 & ORI IIE 12 85,
PR X 0 MR HIE S L, SR o v 2 7 G E Pz, Hilli49 12 TMP-PED 6 mm/2cm 12 C PTPV %
JEfT L, BHIRIMEESRAIRIEL 12 802> & 98% 1 5, A TLWEMaR2 & BERE L 72, Ml X 2 0482 b @3, Hilii7s, (&
Hi2.3kg T CHMIBIIRMEAS T % FEBE T2 2 L2 A[RECTH - 72,

B Abstract ® Our patient was a boy born at 33 weeks and 4 day’s gestation weighing 1174 g. Fetal ultrasound revealed a double-
outlet right ventricle complicated by pulmonary artery stenosis. The patient’s oxygen saturation (SpO,) at birth was in the low 90s, but
Lipo-PGE1 was not administered as we deemed the hemodynamics ducts arteriosus-independent. Starting at 2 weeks of age, the patients
SpO, gradually decreased to the low 80s after constriction of the arterial duct. Despite intravenous Lipo-PGE1 and supplemental oxy-
gen, controlled ventilation was required to maintain the SpO,. Although the precise anatomy of subvalvular stenosis was unclear on
echocardiography, the patients was evaluated with animated three-dimensional images of the pulmonary artery from the right ventricular
outflow tract by the creation of reconstructed images using PhyZiodynamics from the computed tomography date collected from the
coronary artery evaluation. From the image, we identified mild subvalvular stenosis of the pulmonary artery. Consequently, we judged
that percutaneous pulmonary valvuloplasty (PTPV) would be effective for hypoxemia, while pulmonary high flow would be unlikely
as the small pulmonary valve ring could control the pulmonary blood flow. Following PTPV at 49 days of age using TMP PED balloon
catheter (6mm/2 cm), his arterial oxygen saturation increased from 80 to 98%, and he was weaned from the ventilator. Heart failure
complicated by excessive pulmonary blood flow was not observed. He was able to wait until 75 days of age for systemic to pulmonary

arterial shunt surgery, when his body weight reached 2.3 kg.

m Key words B very low birth weight infant, double-outlet right ventricle, PhyZiodynamics, percutancous pulmonary
valvuloplasty, systemic to pulmonary arterial shunt
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Echocardiogram showing a subcostal coronal view of the right ventricular outflow:

Left, B mode; Right, color Doppler. PA, pulmonary artery; RA, right atrium; RV, right ventricle
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Fig. 2 Schematic of the heart in this case

Weight and SpO2 from birth to BT shunt
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Fig. 3 Body weight and oxygen saturation (SpO,) from birth to systemic to pulmonary arterial shunt. NC, nasal cannula
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Fig. 4 Four-dimensional computed tomography image. AO, aorta; PA, pulmonary artery; RV, right ventricle
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Coronary arteries Great arteries
Generation Neonatal  Infant Children Adults Neonatal Infant  Children  Adults
Scan protocol F.Sp F.Sp F.Sp or F.Seq F.SporF.Seq FSp F.Sp F.Sp F.Sp
Tube voltage (kv) 70 80 100 100~120 70 70 80 100
Reference Tube 30071120 3007120 3007120 3707120 2807120 2807120 3007120 320/120
current (mAs/kv)
ECG gated Necessary Unnecessary If possible
Timing test Necessary Unnecessary If possible
Posision of ROI Aortic root Aortic root or Pulmonary artery
Contrast agent con- 300 300 or 370 370 370 246 246 300 300
centration (mg/mL)
Dose of contrast 2 1.5~2 15 0.7 2 2 1.5~2 1
(mL/kg)
Administration rate 10s injection Hand injection 0.07mL/kg/s
Scan timing Ss after peak After solution flashed 5~Ts after peak
Posision of cannula Right arm Leg Right arm
(recomend)

F.Sp : Flash spiral carido mode. F.Seq : Flash Sequence carido mode. ref : reffarence. ROI : reasion of intarest

Fig. 5 Cardiac CT protocol at Showa University

Fig. 6 Left: right ventriculogram before PTPV; Right: PTPV
PTPV, percutaneous pulmonary valvuloplasty
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