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Bilateral Pulmonary Artery Banding to Regulate Excessive Pulmonary Blood Flow
in Pulmonary Atresia with an Intact Ventricular Septum at 35 Weeks of Gestation
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Postnatal pulmonary circulation depends on the ductus in neonates with pulmonary atresia with an intact
ventricular septum (PAIVS), requiring intravenous administration of prostaglandin. However, life-threaten-
ing events, such as necrotizing enterocolitis, can occur due to pulmonary overcirculation through the ductus.
To address this issue, prostaglandin therapy may be discontinued or hypoxic inhalation treatment may be
attempted. This paper reports the case of a 2.2-kg male infant with PATVS who underwent successful staged sur-
gery. The patient exhibited heart failure due to pulmonary overcirculation soon after birth despite the discontin-
uation of prostaglandin therapy and the initiation of hypoxic gas treatment. At the age of 3 days, he underwent
bilateral pulmonary arterial banding to regulate the pulmonary blood flow, resulting in stable hemodynamics.
Subsequently, we performed transcatheter pulmonary valvuloplasty and surgical right ventricular outflow plasty
at 21 and 55 days of age, respectively. Bilateral pulmonary arterial banding could serve as an alternative bridge
therapy to definitive corrective surgery to achieve stable hemodynamics during the neonatal period.
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\CHRERZIMBIIRA T A,  Hii 55 IS ERIESIEKINZ21T > 7. AEBE, PAIVS O & 5 I fififnifiz
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Lol
DEHRRRARZ D RO ETBIARPA S (pulmonary

atresia with intact ventricular septum, PAIVS) (Z,
i 1L 355 72 BRI AR A7 9 2 Je RO R (ductus
dependent pulmonary blood flow, dd-PBF) T& 5.
HZAER RN I E S TAME R % 2 & THIRE Z /T
LA 2 sind % & Y, bE Ok, ik
LV BRI RT L 75 % 2V, fiiiEg &
4 B s OARIR TR AE AN RE < & fifi i A B 28
7% EDBFEMREIHEZ £ T2, MifliiiEzic
Fa- 7z anicid,  Faac i ys 2 Gl U 4 S feids O
RERZRIET 205N H%. dd-PBF TI3AEFDK
DICHIIRE 2t 20BN H 2 DT, FARITIEN
FREEMNEIRE N2, WRREEE CIfiiLR 2 70 il
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WRHAEE TR iR Z + /0 il T & & - T2 1EfR
353D PAIVS Z#RER L7z, AJEFNCH L, fifnii]
7z & LT HE 3 THlifllfiBhiRicdest (bilateral
pulmonary artery banding, bPAB) 7171\ ELifF it
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(patent ductus arteriosus, PDA), SNFIfLBATE, =52
FEASHA 4 (tricuspid regurgitation, TR) & 72 L
To. HE) RSP I BRAREH 84 T /PR T 4.4mm (Z-value
—3.8) Zofc. =IO AAE 8.0mm (Z-value —1.4)
7Zofz. PDAFEE 2mm, ff4mmE o7, A%
1& tripartite & ¥l L7z (Fig. 1. OEMAGEIE 4mm
T, GEFMEIE0.8m/s 72oTe. ZRPWMERHEL
BB D BB EDATRE & W U, R AT B IR
JERRT (percutaneous transluminal pulmonary valvu-
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DN 7 — T VI ATREZRRR O =13 U C A% 1 JERILL
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bPAB % TO#%ii % Fig. 2 1C/Rd. IAEEKKD
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86%, WA 56 [M1/77 72> Tz, Wah X ARG 35 Tl i i
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(& 30~40 [/ MERL, fiFo@EEts ER Lk 4

Fig. 1 Echocardiographic images

A, B, and C are initial echocardiographic images
at birth. A: Apical four-chamber view showed
right ventricular hypertrophy and leftward bulging
of ventricular septum. The tricuspid valve annu-
lus measured 8.5mm. B: Tricuspid regurgitation
(TR). Continuous wave doppler records a peak TR
velocity of 5.5m/s. C: Membranous atresia of the
pulmonary valve (arrow). D: Post-alprostadil cessa-
tion. Ductus arteriosus measured 2 by 4mm. DAo,
descending aorta; MPA, main pulmonary artery;
PDA, patent ductus arteriosus.
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Fig. 2 Timeline leading up to bilateral pulmonary artery banding

bPAB, bilateral pulmonary artery banding; DEX, dexmedetomidine; DOA, dopamine; HFNC, high flow nasal cannula;
HR, heart rate; Lac, lactate levels in arterial blood gas; Lipo-PGE1, liposomal prostaglandin E1; MDZ, midazolam; Mil,
milrinone; N2, nitrogen gas; PB, phenobarbital; RR, respiratory rate; Ur, urine.

Fig. 3 Chest X-ray images

A: Day 0. Cardiac-thoracic ratio (CTR) is 74%. At birth, hypolucency is noted in both lungs. The silhouette sign of the
right cardiac shadow is positive. B: Day 3. CTR 82%. On the morning of the bilateral pulmonary artery banding.

% 20 W C HENC @il z il Uiz, 1% 24 I
(&1 36 36 0 H), ML 60~70 [11/53, SpO, 92-95%
AR UK. #iRinig A A OFLEEEIZ, 1.5mmol/L
A5 2.7mmol/L N\ ER Uz, ffifnimighne X % 20
BRI U7z, HAEREK D 5ng/kg/min TG L
TWETIVTaRRZY )V, % 40 B (E1E 36 8
1 H) FTICHidk 7 Lizh, BIiREEvIMELah -
7z (Fig. 1D). 7KITIRR, FIFREORRERIL S, =R
Az AR A A AW AR (W AFBZREIE 0.16),
RS2 ¥V 5ug/kg/min, X)LV /2 0.5ug /kg/min,
X UHEHRORBIR S 21Tl T3, LM
6.7mmol/L »5 2.6mmol/L FTIK R L. JRELE
% 42~48 RFRNC T T—EIEI L 723, Z D1,
HMOMEF L7z DREZIEIR U7 (Fig 3B). fEER
BANRBEREFS

Mk F41E B25

RENGHTE T ENTEEh >z, il
HEHMWE L TAK 65 IR (BIE36# 2 H) TH
ZbPAB 7o 7. Wiffll & HICJEEE 9.5mm THAL L
7=, %, 7V T aRZ VN EHELUTE.

bPAB & DEEFZE (Fig. 4)

bPAB % & SpO, 85-90% (W AMEHEIRE 0.21) T
HeR L7z, H#ER11 (POD 8) ICikE L. kE%
13 40-60 [a1/57 12 £ D 2 FE WL AV i W 72 Y, SpO, I
80-85% THERS U ARMIEER A2kt & HAr e ah - 72
7z, PICU NTHRAGEIC TR L7z, Hili 211
PTPV Z{T>/z. RANCAHFEE 21TV, BN
fiEER (right ventricle dependent coronary circulation,

RVDCC) WianZ &zl L7z (Fig. 5A, B). fifighik
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Fig. 4

Fig. b
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bPAB, bilateral pulmonary artery banding; eRVP/SBP, estimated right ventricular pressure/systolic blood pressure;
HFENC, high flow nasal cannula; MV, mechanical ventilation; PDA, patent ductus arteriosus; PROP, propranolol; PTPV,
percutaneous transluminal pulmonary valvuloplasty; RVOTR, right ventricular outflow tract reconstruction.

Angiographic and echocardiographic images pre- and post-PTPV

A & B: Images before percutaneous transluminal pulmonary valvuloplasty (PTPV). A: Anterior right ventriculography (RVG)
showed a small RV, pulmonary atresia (arrows), and severe tricuspid regurgitation (Sellers IV). There is no sinusoidal
communication. B: Lateral RVG view. C & D: Echocardiographic images three days post-PTPV. C: Short-axis view of the
right ventricle outflow tract (RVOT). D: Displaying antegrade flow through the pulmonary valve. The peak velocity of
antegrade flow is 2.7m/s. PA, pulmonary artery; RVOT, right ventricle outflow tract.
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o WEIARS ARG ERE/E 5 7. PTPV #% 3 HH (H
5 24), H1T— R7 T 2 Mlishic s ingg o
MEMEE 5mm T (Fig. 5C, D), & AM#IE 2.7 m/s
ol GELHMEEL T zoTTur5 )/
O—)V A L. #EEh SRR (esti-
mated right ventricular pressure/systolic blood pressure,
eRVP/SBP) (& 1.3 (100/75mmHg) 72> 7z (Fig. 4).
PTPV %4 HH (H#25), 7V TRRARI )N EKT
L7z PTPV 7 HH (Hi28), eRVP/SBP I 0.9
(81/87mmHg) TILFL, SpO, ik 94% (FO, 0.21)
AN EFA U7z, GED S MBIIRNONETT L7 0 A T fifi
MRz #FEcE 2 LAl L, Hifm 33 i i {5 ik
RACMRERRI I K CBIIRE #E I 217 > 72, Hin 44,
i B IR 7 D 1ML 35 FEE 1 4.0m/s N\, eRVP/SBP I3 1.4
(96/70mmHg) -\, BT LA Uk, #8775 —
DEIEN 5, =GR O MEPAE T ld 7 < sk
PereDELT & FIlT L7z, Hiifs 46 1< 2 MIH O PTPV %
tEILTeD, GZENDO AT —TIVEETABIC B=
BHADVIEFE & N EHER DN EE7E > Te e O F-hez
1k U7z, BBk ER 4.8mm 725 72728, FPlinldiR
I B R AR (right ventricular outflow
tract reconstruction, RVOTR) Z175 /i%t& L, Hii
5510 FhE LTz, MBhiR P Id 2 ppE T ERTRIE 5mm
ot MBIk 28X TYIMMRZ B E, RVOT
DA Z UIBR L, —FPf& ePTFE 7\ F Tt
Uiz, DEYRRIE 3mm 7Nd &8y FTHEIL 72
ZRFICENA LD 57z, RVOTR#% 11 HHICHK
BL, iz 19 HEI/NREA RS Z R U, i
%1 A A TBREE L. BERTOM#NIRFS KT TR O
ok, ZhFN 1.3m/s, 2.7m/s 7257z, eRVP/SBP
1% 0.4 (29/72mmHg) 72> 7. JBFEREAE & 3.4kg
T, Sp0,97% (RESlE=R 1L/77) o7,

z £

AEBITIE, 1ER 353 2.2kg D PAIVS I BT % 51
AW RUHO— R & il g filEENC DWW T, bPAB ZH
WIER PR Uz, DERONERER ClE2uiicighn
U 7=l 2 -+ ic il g 2 2 &S TE R > 125,
F 5 3 T bPAB 2 32Jiti 3 % C & ¢ Ml if 7 il {81 Y nl BE
Lz, ZFO%OBUIRIENEDIRITZT EMTE
7z. PAIVS O K 5 I fifiifn i 2 BRIk A7 9 % K
PR (dd-PBE) ICBWTE, JEMNIC X > TlE,
KFE 721572 bPAB IC K D EERBIEZ 20 EL T BN 5
AREMEN D 5.

bPAB (& /2 MEE BEARREIC R B i TR & LT

ARNRBERSBSFME F4NE 25

WMEENDESCHD Y, EE, ZOMGIEIEALT
5% Y. bPAB O /RN S — T I i35 2 i g
352 THYH, Norwood Fifilx L, ZDHD X b
PBIEOEODIETH E TOME LG LTHEDE S
N3 >% SEE, ARHAEZERIE LGS REHME
FLiceh b, MM K 2MEEmAae &l L
TH#3ICbPAB 2707z, ZD#%, Him21 £TX
DN AZESRBENTEID, BEOHRE L
[FIERIC DPAB D& LG E L TEM Th Tz & X
5N%. BHEOMEDIE & A L3 KIMTRZ BIRE 1<
K17 L TV B ERMEOERICHT % bPAB Th 513,
dd-PBF C&, JEHNC &K > Tld bPAB ATERED R
LIxD S BT ENREENTZE NS,

bPAB LLAVIC &, dd-PBF I %f 9 2 Jifi ifi i il 46 &
L C PDARRIER D ERTH % &, Oyasu b W
LT3 7, i, BRASEMRMNZET S
dd-PBF T PDA #Z4Jefify 23 i ifiL 375 72 il {81 9~ % A& Fik
CLTHALTAMELH S Y. AMEFITE PDA K
Pemfndseat & ey, BIRE DIEFICHE < hDORWVIE
REfZ 572728 (Fig. 1D), KU EE D KERAHAS S
BRIAS 5 E RS U CERIRL e > /2. PDA KHE
7 & AEBI T L 7z bPAB D K 5 I dd-PBFE I B1F
MR FIEOREBERIC R D 5 B L EZ5NE D,
WINEMEZDE DB DIRNERERD T, PDA
Pttt & bPAB DffNVMFIT DN TR E 535 5D
mweAbns.

WolE 95, PAIVS C0EEE % H5 3 FICEN
INZPIERAEERE, —RIICE, PTPV VRN i
IR LB TH 2 2. PAIVSIC e 2 ¥4 Ko
BRI E A ELTWS e 210, AEHIC B
TE, PRWVIBERET OBBEANZET S a2
A5 o THEKLRINC PTPV 217\, ili fi i il 8 53 A
BRI PDA BHEMT 2380019 % &0 S HRIG & &
ZbNd. UL, PAIVSICHS % i W i o fifidh
ARFR B Tl 2 BN O 17 & D R GOHEZ 4
C2EVn5#5EEHH, RVDCCREEARD/NE
JEG, ARAETY AZAENEENS 0. SEIE,
RVDCC Tl Aah -7 DD, HERMHIDNE K
RETH - 272, His3 TOPTPV IFEKSHHE
DV R E &Il LRl Lz, H R TR
VIS K9 % PTPV ORERDN o2 L b E 2,
RAKINIC, K DR THEFE /51L& LT bPAB 7% i
WLz, MEBRLUEHED ClEmEREz2EHNE Lk
PAIVS OWIEREHIC B9 2 Matid /a o T2 by, A
Bhc IV T, MfifiFSIfE % 2 & Uz bPAB 33224
BN TH-TEZIBNS.
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TOERYEE HIET PAIVS Tld, TEEREIRED L E
ERHZOREICIEFIAOLA BRI ENEETH S &,
—RINCIEEZ SN TS Y. ¥EA#EE LT bPAB
EEIRU TG 6, it AEEDEVIREETRET %
7, TOMCHBETXRETHS. HlziE, DEM
FEMERC & 0 @ERARIE AR IR EOER & 7
BV, EHEREREKE LR, & 5IIEMBRE
DLFRZRTENDD S, £z, HEIERHPLED
FRARERHOLEIRIED FFIC DA%, HEILK
I K> TOEPRRASE[IANZHE L, BEREMICOERAS
HOHIRAEECZ VWIS H B, AT, REN
BROBEDEZ 5 L EEITXRETHS. TD
&, WEVAEEE LT bPAB ZiEIRT %572 51F, 2 EH
DU OIRERIIEH DO FIERIHHICOWT, TOMEL
THIDENDHZ. SE OBBEZHIEL TV
7z, 2 mIHIC PTPV 7%, 3 [al HIC KAl a2AE L,
Hiih 31C bPAB 2 i L7z, EHEED & T A 2EHELL
FEOMARHHIZH ARG T2 L0 FiEz e 585 %
Biaholzh, FEWICH, bPAB D SpO, H-1f R
FhREIF e LTRGE L, PTPV £ TR ESTE
3, RVOTR DA DAFEIARNDT A & H X FITREET
. TOEBHEZHIET PAIVS T, AB¥EHkIK S
hEFCHGE Uiz5 2T, WlEiG#E & LT bPAB A
SRR B RER LIS S BN B B L E X
5N%.
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& S Icififnii e BIRE (K7 S 2 e RIEOREEIC B
TH bPAB WEIRKICED 92T LZRRL TS,

{RIEHIEC RS
BEOREL X O ZHIEHRDO XFHIC OV TEEICTA
Tr—LRavty rzEk.
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AR DOV TR T NEFRSF I IR0,

EEDRE

NIFERNG, FEEEH L UGRCZEAL, BERe I L
T, i BE L. NRIREEHSCHERZEE L, R
BB Ule. JRMIE5h, Trsosts, H2utKds KO HmER
&, BEEMROMRZITY, ORI LG U,

JIgEe, /NS K GRS IRV IC B 5 L e, =T
HB SR ORI 2T T2

1 &

ARG EE 9 Bl HAVNEER RIS AR 2T TN
RHABAC & 2 Bl fu i i A3 R 72 - 7z 7z & m AT BRI 2
FATE R /2D BIC PTPV &5 L 72 1E /& 35 D PAIVS) & L
THELE.
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