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Two Cases of Staged Repair of Anomalous Origin of Right Pulmonary Artery
from the Ascending Aorta
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Anomalous origin of the right pulmonary artery from the ascending aorta (AORPA) is a rare congenital car-
diac malformation. Clinical manifestations usually appear in infants or, more rarely, in newborns and include
respiratory distress or congestive heart failure due to increased pulmonary resistance. Primary total correction
of AORPA reportedly can result in excellent survival with a low incidence of reintervention. We report here two
cases of staged repair of AORPA. Case 1 involved a 25-day-old girl who had a complicating respiratory syn-
cytial (RS) virus infection. RS virus infection in children with congenital heart disease is associated with high
mortality and morbidity, and cardiac surgery performed with cardiopulmonary bypass during symptomatic RS
virus infection is associated with a high risk of postoperative complications, especially postoperative pulmonary
hypertension. Therefore, we decided that the initial palliation should consist of right pulmonary artery band-
ing, and total correction was achieved 2 months later. Case 2 involved an almost 2-month-old girl who initially
underwent right pulmonary artery banding due to severe pulmonary hypertension, and total correction was
achieved 13 days later. Both patients were discharged in good condition without any clinical symptoms. Thus,
right pulmonary artery banding appears to be a good surgical option for patients with AORPA and complicated
condition.
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Hillidhik AT REIRELAAE (anomalous origin of the right pulmonary artery from ascending aorta:
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BRI RIFTH O, itk 25 HEIGBR L x> Tz, —HIRARIADNA Y X7 fEfNciE, IR Flr

LIGFREINE LCTEMBA T a v Thork.

lFC®IC

AORPA B RETH D, ZTOAEWHRRIZIERIELD
PR 0.1% LR W V. ARG AT ARBIIRD
HERGEEBL, FEMEIRIEGESEDD OMiRZ 2 T2
5T fiE i+ (pulmonary hypertension: PH) i
JBIC K0 AEBRT L KD EBZOAE, Wl Rk
E2IBHT LNV, LEN> TEHRIETESRD
FHIOHBT DR ENS. KTz, RS VA INVAERE
DERF D N OO IR A MO S OHE, R D
PH OfEMREF £ 72 % 2. W ARIAT 2T L
AORPA DL M TH D, FEIFRAZ O 2 JEBIOFEER
LT B,

fiE B 1

FER @ Hifn 25, 2.
TR a7, el 391380 H, 3,536g T
sela A LTz, Hil 23, KEMEIRCEEZ %22
7B, RS U AV AfifiZe, WA &S & NifERic
FIT. HIEE T AR rb NIz h, kAR OUGEE
DTN LIIE M Z G E Nz, FEInEENIC
Hiin 25 12 Y BefnBeits & x> 7z.
A B B3R fE: B E53cm, &k #H43kg, il JE
82/47mmHg, k#1115 [81/57, Bk ML # A7 A 50 #r
PaO, 62.4mmHg, PaCO, 36.8mmHg (A TM-idsik
& FiO2 1.0, PIP/PEEP 30/10mmHg), ME-I%L 44 [a]/
77, MaiRvEed O . BE ek 2 IS Levinelll/VI
OUHEHAMES Z BEE.  PURSRE ORIEN D O, 7
RKThotz.
MIEB X B HE : DHERLE 65%, 4 EAfigs, f= Erfiii
B OFEIENME T LTz, Bl a5 O8I
Tiho .
DER A, IR 167 [B1/5y, AEL, A=A
ROtz 7.
&R CTARE © GIEIRDY BT KEIRD B E A L
Tz (Fig. D).
DB ERRE | ZWEG0ROILK & HEAR O
H7Zi» 7 (Fig. 2A). =R (tricuspid regur-
gitation: TR) (FHFE, JE#EEE 68 mmHg TOLE
HIRRD e UANDIRA 2R Tz, FATREINRD 5 770k
% 1 ADOMEZRD. 5.7mm OO0 FEREE
RO LW S PED Y v >~ M TH - 7z

ABEEA2A : LLEDOFTR &Y AORPA & Z 1S
PH, DARLZMI LTz, RS VA VAR D O AT
DIOMEAIZ AR EHIET L, 3 HE 36
IR BIRAHE 72 it T U7z

Fiir (BRBEIBRESRTAT) PRR @ M Iy 7m—
FTirole. BATREIR, iEIRZ 88 H LA ISR
T RBIROGR K kIR L T2 T & 2R LTz,
#EHEIC I 4mm ePTFE graft 7 2 mm FIC L7z & O
U, RIEERIE 145mm & Uiz, il o 0K i &
PR CIAIEEAL O I K IR # 1 42m/s TH -
7z. FiO, 1.0, —M{t=54 (nitric oxide: NO) 10ppm
BRI 20mmHg B U7

B ARAE T 48 © 112137 (F T % PHICH L
T, NOWADHkKEL > IVT 1 F 7 1 )VOWIRZ
b U7z, NO Wisrhic PH OMEZRD, VT« F
TAWERETT 4 JUNEBL, 272 DNR
LRI LTz, itk 24 HEIC N TR SR 2 B, #litk
32 HHIZ NOHE & Lz, it DDA 7 — 7 VR
B CEAMENIRTEEER, AMERTEE 62/25 (43)
mmHg T®H 0, i #EH1E 10.7 unitsm® & & fE T
Hote. UL LEDS, BRAMITIE TR
5 NAIG A AT RE R IRRE T - 7o, Dl & AR A
KBV TEHLORIERBUELTHO (Fig. 2B), TR
W& trivial, JEBAE 42mmHg £ TlEZ Rz, itk
39 HHEIC NP0 ds 7z BEl U 723, 2 O i P fifi
ReFH L Ul PH, OAEOREEZRD 72Ot
45 HEICHEAN LTTRSREH L T o7z, kARG

RPA

Asc Ao

Fig. 1 Preoperative enhanced computed tomog-
raphy with 3D reconstruction in case
The right branch pulmonary artery originated from
posterolateral wall of the ascending aorta.
Asc Ao; ascending aorta, RPA; right pulmonary
artery
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IC& D PH, OARIESEL, AMEIIRKAEN LD 72
H#% (Hia 107) 1 AORPA #1721 L 7z.

Fiify (AORPA #Riafi) FRR - AkiEABIRA (3.5mm
ePTFE graft fi/f]), b NAEHIRIBLM T A 0% g7
LU, DFIE RS KEIRZEET Uz, C OBAMEIR Y
Iz L~V D KERODATEEZ FIRICYI D ;L 7w 7K
I Uz, BT U7z KBIIRIE SR 4 Wie Uz, @ikl
debanding DH THNEIERZG SN, O TR
EFZPASH U 7c. REIIREWTRER U, Ofash R IC 3 ish
IROETEEZ FARICYID LT v RIS LTz, KBk
HIRED 7 Z v T2 EIROATEEC,  FRTBIIRATEED
7 Z v TR LEIROEEE & U BT KEIRO A T
IRz Fd U7z (Fig. 3). HAHMOBHOMHTT
fhr7zfz 7z

AORPA 1RAMT&REB : itz 8 HHIC NO I3 #iiskH ik
&L, BN ZEET LTz T ORITFIIRRER
LZE UCRGE LR G-k, ke Uiz, fizo

FR MR LR 5 A A T U TR U trivial CTHUDETRFT
FUISEER RS . W CT Tl MEIIRIC A B Ae
A RLERRD I > T, Dl A 7 — 7 VR T AtEh ik
OFREICIEER, ARGEBELRDEMM 5T,
BRI (& 35/15(21) mmHg & e LTV by, fifi
IS 3.43 units-m?, [ili/fAifiELL (Pp/Ps) (& 0.34
EEMETH > el ORMEIERIE 2 XS T )V e <
T UREVDO2HNDOARZMEEL, itk 58 HEHICH
TEBEE TR To. MiEK 1 ERGE U BifE, sTRuchh
Hd@bih TH%.
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Fig. 2 Preopetrative (A) and postoperative(B) echocardiography in case 1

(A) Right ventricle were remarkably dilated, with a flattened interventricular septum. (B) A deformity of the interventricu-
lar septum was improved. RV; right ventricle, LV; left ventricle

Fig. 3 Operative schema of case 1

(A) Ascending aorta was transected to create the aortic flap, just above and beneath the origin of right pulmonary
artery. (B) Aorta was reconstructed by end-to-end direct anastomosis. A posterior pulmonary arterial flap was directly
anastomosed to an anterior aortic flap without the use of any augmentation material anterior to the ascending aorta. (C)
Newly created communication between the anomalous right pulmonary artery and the main pulmonary artery. LPA,; left
pulmonary artery, MPA; main pulmonary artery, Asc Ao; ascending aorta, RPA; right pulmonary artery
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Fig. 4 Operative schema of case 2

(A) Right pulmonary artery was dissected from the ascending aorta to create the aortic flap. (B) Ascending aorta was
direct sutured. A posterior pulmonary arterial flap was directly anastomosed to an anterior aortic flap anterior to the
ascending aorta. (C) Right pulmonary artery augmentation with autologous pericardial patch. LPA; left pulmonary artery,
MPA; main pulmonary artery, Asc Ao; ascending aorta, RPA; right pulmonary artery

IC T AORPA L ZWiE N, Mg H NS YBENFENT &
Tolz.
ABRBIEIE: & E514cm, K & 3.65kg, Il JE
86/40mmHg, RHH 160 [21/57, #% B 1Y B iR ifi 1 == B
FIVRIE 90% (room air), PEWREL 40 [Bl/5), WD
2R Tz, ME Rk 2 IIENC Levinell/VI O
Ui M 2 BEE U 7z, DU RS D1z iR 2.
KSR X SR B E .05kt 66%, Al iERER O #iR
ki,

OBR A, IR 133 |/5, EEE, w=EAk
DT RZFRD Tz

DB ERRE | ZNALORDOILK L HE B DT
RzfRdlz. TRIZEE, HEKAE 97mmHg TO%HE
I EZWARN L TE D PH OFi RS, L
T RERO% T el d 2 Gk ZR DTz, =
T ES A S AERTEIR O AL LTz, 3.7mm
DL HBERARLZ RS G BN O Ttk D > v >
MR TH - 7=,

DA T—7IVEE  GIfEIIRIE AT REIR K O ERE
fhh LTz, Bli#hiRIEE 76/27 (52) mmHg, Al
K#1ld 10.8 units-m?, Pp/Ps 1& 0.90 & #FH7%x PH 7 %
Bz,

SR CTRE - AIEIIRD LT KEIIRD 5 B L
TV,

ABR#EEE : DL EX D AORPA & ZHUCfES PH, O
R LW Uiz, MmO T —T )VRE Tk, il
MERPITBEARZTT> TE G Z LT/
b, —HNRAINIERENEWEEZ, A7 HH
I K S IBIARAHEN 2 fif T L 7z,

Filt (BMEIRRIERT) PR M bRy 7 a—
F T, BATREIR, MhSiiRcz @ UG ISR -
FRBAROAH K DAL TV B T L ZERE L. &
#iicid 3.5mm ePTFE graft Z# 1.5mm (@l L7z D%
i Ufz, ®HE£8E 15mm & Uiz, i onRm

FI R TLEAIEERNL O e K F#HE X 3.6m/s T
B> 7z, Fi0O2 1.0, NO 10ppm &5 F CTIkIfiLED L5
iR, it ORREE D & A T TR O,
LRV A XD NE il 1.
GIBIAREAE MR R@ © 12d 5% 79 % PHICH L
T, NO W ADfkEi L 2 IVT « F 7 1 VOWNARZE Bl
U7z, AREAREIE M O OIS i E Tk, A
EOWFHIKEZTED, TRIFEE, ASDDY+¥ > b+
MFEIE AL E 75> TH D PH OUEZERD . i
% 2 HHEIC N TR0 s 72 B U 72 SIS i &
D PH DIEEZFED, itk 4 HEICHEE L G- 7.
BIfER, YIVT AT T74INVIKMARY TRV D
WIREBHEA L, fESUIOLEE & & &1 PH IdEG
Loz, DIEHBEEERE T TR I trivial, T
24mmHg & PH OUGE, [ERE TRIEAT RO U
ZHERR L, HIEhIREHE % 13 H HIC AORPA #iliA
fit it L 7z.

Fifr (AORPA #B:a1f1) FRR : AigAE kA M (3.5 mm
ePTFE graft i), [ FAEIRI M T A L O 2 i 7
Uz, KEnArEmiss, KBRS BN 3 I REIR >
L~V EAZYIB L, KEIRORTEEZ FIRIC YR
L7 5w IR Ul REARY) i HzBAs U 7z
Lilli#ikiZ debanding DH TSIk 21 BNz,
DA EREE Uz, KREIIRERTERR L, O8)
M EfEIROATEE 2 FIRICYID L7 F 0w TIRIC L
fz. KERATEED 7 v T2 IGEIRORTEEC, Tl
BRATEED 7 5 TR LiE RO %EE & UL Il k2
ArKEIRO 2 THEE L: (Fig. 4). AifBhReE
%, A=/ KEIRELL 0.8 EEETH O, HlBR
L AR TR 20mmHg #8712 E CDB Sy 7
ZHWTHMBIIRZ AR Uz, AIfER, S FHE K%
3 REIRELEE 0.55 &ix o Tz,

AORPA 1RAHTRRA © itk EFLENT 2 0FH LS HE
Ziro . BIREN Mm% 2 HEICHIEL, &3

© 2018 Japanese Society of Pediatric Cardiology and Cardiac Surgery



50

Fig. b Postoperative angiography in case 2
No stenosis in the reconstructed right pulmonary
artery and no significant pressure gradient was
noted from right ventricle to both branch pulmo-
nary arteries.

Table 1 Postoperative cardiac catheter data in
case 2

Pressure (mmHg) Rpl (units-mz) Pp/Ps

LPA (s/d/m)
RPA (s/d/m)

20/7 (10) 2.80 0.17
19/4 (10)

HEIWC AN LR 8 Uiz, VT F T 1000, =
VT UAVEEBL, NO XMkl TV EHit 10 [
HICNO IFHIE L7z, ZO%IILE L TRE LI
B IE e Uz, k0.0 3—Tid TRIE
trivial, ODEA 77— T VAT TIIATEIR O REIC 1X
#ix < (Fig. 5, AREGTKALED T >z i
AR IE & 20/7(10)mmHg & EH AL L, Hifi 8 #5451
1& 2.8 units-m?, Pp/Ps (& 0.17 & PH X k3% % 8 o
(Table 1). MlifEWERIZ VT FT7 0V
TR D 2 FIEMGEL, itk 25 HHEICHERRE
otz g 5 M ARGE UBIE, seAuchRkRISER:
HThH%.

z B

AORPA &, 1868 4F: Fraentzel DT ICUA F 5 #i /%
EERTH B Y. WL UCHIBIR I O A &
D, proximal type U distal type IC/ I N, FE
ZINGEND D D, K 85% THIMEIRD LT KER
MEATER K D G % proximal type TH B Y. —75,
HBIIRA KBRS EB 3 %\ 34 BB IR 77 IR R 75
X DT % distal type Tld, BIIREMELD A7 TS
MRAIGERBICERD BN, ERIIIRED & S iish & [FkkIC
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VR DEITS B PRARGERTH S 7. —7,
BN 2 it L7e a0 EERIEm <, 20 4
AT A% EOWE Y ©H Y, BMIRTIICARA
Miziro 2 e — RN TH%.

i 41 OO MR i O 13 1961 4F Armer 5 ¥ 0
Dacron graft Z i CTHA R #IIR & Ml Bk Z inter-
pose L7z & DT, 1967 41 1& Kirkpatrick 5 * 12 &
DHIDT, HOMRRORIC K ZHEMDHE T Nz,
Kirkpatrick 5 IC & % direct implantaion T (& 45 ifi &)
Ik & ERFENROWIEE ISR DD D G L, P
RRNOFERICE S EE X, 1996 4£1C Van Son &
Hanley” (45 fliBIR 285 L~V O _-47 KBRS
& ENEREEZ 7 v RIS U TEEYE T 51X
R Lz, & 5122002 41, Prifti 5 ' 13 double
flap technique Z#tH LTI 0, LUEHE & Zilihv
HEhTwa . SEGBIROBECE LTS, 2
fiEfil & & AT KBIiRREGEE & ERBIARRETEEZ 7 v TR
I LTEEYET 5HiZ217>Tw5s. BIkOH
THET 2L LT flap technique (3 M5 771
ThsreEALBNT. T RKEIIROBEICEHL TR,
FEBI 1 TR RENIRZ BEWT Ui 4 W&, fEf 2 TR
BRI A RENRZ flap IRICYIBR L, EEEHSHICEKD
BHELTWS. WINOHEICBNTE, KBRS
%3, KEMROET 3 72 % T2 D KBRS 75 T Al
iRz fEd 2 & EE E Nl Rl RS 2 ok 97 A]
RETEDYEI N & 2 KBIRAT /T 72389 iz s R L.
LM UMD D Jatene FHfiIC BF % Lecompt 4 & Fix
D, RMERGROHIR TR AL, EAAICH 2
7e8, HEIIRF AR IS RERZ R O BA 2 &%
D, ZTOBAMAT ERFIRE S 288 s 572, K
FRICE TS HEENS AN HS. TDD,
JEG 2 T3 A MhEN R 72 B SO Sy F THILR%Z
fio7z.

FrRIRtBiiR N> 7 ¢ > 7 OMEIE DR, H#IERN
VT4 YT LTI HEI R VWO N ER TH
. L LiaEhW5, BLBBEE TORERDSHAER
1, LRI OAEREIIR N T ¢ > ZICB LT
VT4 YU 14~15mm 2 B2, ffifuhRfT
A= TN T o T O 3.5~4m/s % Al
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AIEB D & 5 72 AORPA D — HAMIHRIEHT D #1513
JEF DI, SEFI 1 TX, RS WAV REHYED /=
B T HIRIRIA Z 61T U7z, RS W)L ZSEGHIiC A
T2 U7z z175 © &, Ao M
EMEZREEX G2 Y 2, GBIIREHEN 2% T
AORPA #EM % it Uiz, SEW] 2 TG .0 A
7 — 7 )UK TR T 10 units-m® D1 & @O
PH TH O, EEBEARMANDRIGHZLNVED, —
HRIRATR 2 B9 78 & Ule. ASERI & Akt 1
HARIETT 2 HE1T L 7e s ' T3, PHIC X 2 & W4
HDBERER RO 7= ol WRBh 2T LT3
M, EORED PH, [OAET IIMARBN 2175 X
EMTDONT, ZOHESEMEIHEL TN TORVLDD
BURTH%. AORPA I3 H A VMG Fhli 2 it 15
% T ED—RINIZM, AREFID X 5 ICHA i@ E
Th S OMEERITIE, i OlEh 7 —7 VT
BRAmZiTv, Bl ERTIOWE ORE 2 iHilid %
cenEAEEHbNS.

AORPA Tix, FHiBRIE KEIRE il % 7z
@i, PH &> TW0Wa. —J, AMiBiiRs it
FBEAIE R DD, AREh5OMKERERTZ T 51
@i, PH &5, iR & U THMBIRE
Miz175 T e OFIE, D ANTOMiZER LA
&, 2) MBI EESEIR S NO, il yisR 3K 7% (4 ]
U/Efi PH OiBHMNAIREL 725 T E BRI 5N 5.
A8l 2 5ER & & A BRI, BRI S, il
BRI L, TRIZEZFHICUEE LOEKAED K
HBLTWAS. UL LA IEINRAHEN % & o il o fidi
TCARLEIRIRETH D, iz He&ilize & D& Hfc
KD, BB PH DEENET D 5%, HEEITKER 1
TN T an Bl it AR 2 D& 0f 2 228
PH OHEZ R, HIfE L x-ok. fEF 2 TIEAT
W gl iR e S 2 G0 L, PH OREZZRD
FiE L > T3, CoXSI, AR
BEMHOEHIIKNEETH O, REIRENLERT, &
RMTHRIAIT 21T D BRI E L LW e B R 5.

w B

2 51> AORPA IC it LT, 4 Mlidh k& HE i & 47 W
“HAMIC B T L, BifaRlEE R L.

AORPA 3 ER R A%, MRAEEET 27D
BWHEHER I — IR 2175 T LRI TH
%. L, AEHIO XS IC—HIRATRD N D X
27 35 FERBIIC X rapid two stage repair B RN R iAREA T
2avThs.
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