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Coronary Obstructive Complication Following Coronary Transfer Procedures
for Congenital Heart Disease: Evaluation of Surgical Managements
and Proposal for Guidelines
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Y National Cerebral and Cardiovascular Center, Osaka, Japan

Coronary artery obstructive complications after coronary transfer procedures needed for congenital heart sur-
gery are rare but serious, and it frequently results in death or severe heart failure that requires extracorporeal
membrane oxygenation (ECMO) use in the early and late phases of surgery. This complication is particularly
crucial in an arterial switch operation for transposition of the great arteries (TGA), which is conducted at the
newborn to infant stage when there is a low body-weight. In addition, TGA is commonly associated with vari-
ous anatomic coronary abnormalities. The following two surgeries are employed to manage this complication:
redo of coronary anastomosis, often with autologous patch enlargement (surgical ostial angioplasty: SOAP),
and pediatric coronary artery bypass utilizing the internal thoracic artery (PCABS-ITA). Both procedures have
advantages and disadvantages compared with the other, but early surgical survival results are equivalent. Based
on several database analyses, I currently suggest SOAP as I(C) and PCABS-ITA as IIa(C) for a rescue operation
where coronary obstruction is due to mechanical compression, kinking, and/or stretching. For late coronary
complications where fibroproliferative obstruction is the main cause, PCABS-ITA as I(C)and SOAP as IIa(C).
Furthermore, tight stenosis (>90%) or total obstruction extending into the bifurcation area of the left main
trunk favors for PCABS-ITA, and localized left main stenosis of mild degree favors SOAP. Careful follow-up and
late results are crucial. Because this is a severe but rare complication, a long-term database analysis is essential.
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ISAHETH % (pediatric coronary artery bypass surgery with an internal thoracic artery graft: PCABS-
ITA). WEICIEZNENHREREADH 2 W, FHEHRICIEMEOZIH SN TEV. BIRTIIRZED
S HPHIC A G D, SUEMIO R TAICIE SOAP ¥ 1(C), PCABS-ITA A [1a(C), ASO
itz ORMAZEICIE, FRBIIROILR- SIS, ARIRHBEPAEEN LT UL PCABS-ITA 7
I(C), SOAP W Ia(C) £EX TV A, 5%, EFKEDOBHNEE L XS, FOMEEIIETH ST

&, database IC & 2 ZEMRFEFEDHT DA TH 5.
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AR T (coronary transfer) %89 %K
MO EFN R OETIRYAE « PAZEREIE M OZEO
A%, HEATELEMEAERIRDZFE, RS VIGER BT
IKEEAD 5 ECMO (extracorporeal membrane oxygen-
ation) #45, & HIC, MRDILRIER.LANFIZED R,
MDA BOEE MO SR L 755  eNH 2 H
BAGIHETH S, WEIIREAETFNZ S FiitzD2
PR - EBEIARGE O B EWE & iz BRI OIR
RBONRIIHELELF v VRV FTHD, MEND
AUXTHHEG TSR ETH % . A TR MO
BT S HARITH 2 U DV TEREL,
EENDREEZ L.

RHRIEE & EEARPAE S HAEDSAE L FTET R

SR DRETFI CHEIRBAE TR DR E L 55T
WDFTXNTTYEEOREAEN SO EENEDNH 2
B, TOMEIE5~12% L KELHEND S Y. i
FR OOV EHAR LB w5 D78y FHlitEil7x £ 765
WOHESL U HR TR 2~3% M & EZ B DNE YT
BHA5 Y, WGEBISEBIRIEREL G, /o5
FIRATEZEL, /N Ross FAfi, KIMEANAE (TGA)
IZXf9° % Arterial Switch Operation (ASO, Jatene T+
i HTHBHY, BRLBEDEVOIZHERDIC
179 KMBEHEAE (TGA) X9 % ASO DItk TdH
5. RAREICHAEBRER - EITEEDNZVNST
B3 Y. 2006 HEOME Tl ASO s D ZMEHIFE D
50%, JEFEHHFEC D 100% DHEIIRSHHEIC K % & &
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L, BRI Ofifmz 2 U, ZE5E0 0 ifizE, &
SRR MDA D SO O R EE 2 6
DB %. ASO HD/NRO LRI HEIERD C &
W7 <7<, ASO it 6 2 H~1 4ELANIC 2898 %5E
RILRODFHZEL UTHIET % T B 101,
ATE (DI S 2 FFMIE B (rescue) i,
%# (NSHS 2 T r] S Y LIS Tl dn 27
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FifiegEns ©.

FNEICIZEZZ 2 DDOHENESBNTEZ. 1D
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(surgical coronary ostial angioplasty with an autologous
patch: SOAP) TH % W, )Ry FHhe LTizad
DRIRTERHIR, ArafiR, FBIIREED —H, OIVMEZ E
DHOSN TS DEIAICIEEDN Y. BIAICH
T, ENPREHNBRESNTOEN. 651D
DF5ikGAEZENMENR (internal thoracic artery: ITA)
757 b T NA 7S AFf (pediatric coronary
artery bypass surgery with an ITA graft: PCABS-ITA)
THB PO WECEFELREERENB D, T
N7 Table 11T LTz, 2599 % & SOAP DR ITE
SRR TFAMTD B LARIMGER, KEIARENTRE RIS
ICHEREN% T L. PCABS DR UMV W& T
BB, EWHFHOMHRE, AMzETSILTH
% 182 FifikiEHS L, BEDO L AMEDOR
HIBRIC E K Z R E H BN 1920, s
IR AR TH B 728D, SO 25T % HER
fil #C & %. 2018 4 Thammineni 5 > I3 Pediatric
Cardiac Care Consortium database Z i\, ffif% 20
FEFTOBPZMELTHD, TOLBHE DL
£ (BENFELCHIZZ T ; Kaplan-Meier %) (& PCABS
DIFS M 75% & SOAP D 45%ICHL L TL Y RAFTH
% IVEBIEE PCABS 36 il (JELC 9, 25%), SOAP 31
Bl BEC 11, 35.5%) &V AREARBON TV
W (Log-Rank p=0.28).



Table 1 EERISIEFHRDOBIRE < BARICN T 2EBRFINE

Surgical Coronary Ostial Angioplasty (SOAP)

Pediatric CABG with ITA (PCABS)
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ITAIZ5%E % (BRETOFA)

FIBEIIARE, OREERNMEIRT > 7 + ORIBEDH;
1
—EREITE (REE DL EL)

TRZEER (FTRHA - MaPE, FERH @ RMEE RESRICEMNEL

WNRTH B THEENR - PEIEDARILICHEL
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ACBMRENEE THB LY 57 bDRIRTL, FIEDRIREMNHS
miaEAR (ITA) Z6EH

FBRABICANESSHDOERY > 7 b HMERTRE

(REITREKIEEL<EWL)
Table 2 EEEFMFFEHEFETE (FEFED
Database n B Hh
RS (rescue) FMiFELTER #ES - FE (urgent or planned) FiFET=R

PCCC*' (USA) 123 29.8% 0%

30 (ASO)
ECHSA*? (Europe) 80 32% (11/34) 3.8% (3/80)

37 (ASO)

JCVSD*® (Japan) 13 (ASO)

75% (6/8)

0% (0/5)

*IPCCC: Pediatric Cardiac Care Consortium [Ref. 2], *ECHSA: European Congenital Heart Surgeons Association [Ref. 3],
*3JCVSD-CS: Japan Cardiovascular Surgery Database-Congenital Section [Ref. 6].

ASO, arterial switch operation.

BLAMB TR TORCREE L, WFNOFiliEs
FWTE 25~75%IC 1% 29, Coa, 2L 0/l
IRid ECMO DM XN T W5, ECMO 50 ik
TR & B S 7y, JCVSD Bk ASO #itkicid 5.7%
I ECMO W Ei e 720D, ZFDIETHRIT 56 %I N AT
W3 9. ECMO #5113 B2 0 B IR S A1 A i 2
TH%. ASO BOFMBICH T % BEAMMFH Tl
HE VD TR E 2 &V A7 W T2 88> T
W39 DTHEEDEN. —7, KD ARERDIE
HEOKRZ VGRS OE O TR BV Y, 5
FRENC B 2HERR L, TETFH TOFMRET VTN
DFWRHETE BIFT, 0~3.8%DIELEHRTHS >0
(Table 2).

HRDTF—EZR—ZAHSDRE L
AADT—% & DL

P RN ORISR S 2 e BIRAS AR D & HERE DSHE
1& ASO D FAi M FICH K LTV 5 72 2000 FFE X
THESE N > 7210 I, B T O 2~3% &
HETHLDMEEINEL LD, fRHTAIREE 777
JEGIE 2 1 iR CTldED 5 T LIFWE T, £ < O
13 surgical database Dt CH 5. 7 XV A5

Pediatric Cardiac Care Consortium (PCCC) @ data-
base DED Y, I—11w 8 513 European Congen-
ital Heart Surgeons Association (ECHSA) database®
THs. HADEDIZJCVSD Congenital Section
(CS) database &= X & & THE L7z ASOICBIT B H~L
DHWETHZ Y. ThDE OB L7zt D Table
2,3 THBH, FEEDME® O supplement data &
LTRELIZLDEREILIZEDTHS.

PCCC?, ECHSAY 5 OBk i # 51& ASO
BOWEEIREAZICRHE L2 D TRV, ZNEFNn
ASO & fiil 1& 30 (27%), 37 (46%) TH > fz. —
Ji, ARITIE 136 (ASO 1,083 fiilH1) (JCVSD-CS)
TH 3. Table 31/RLTzT &<, ASO #£DHHEE2
O ASEEIZKE, I—n v /8Tid PCABS 7' 63
~86% & i <, SOAP & 14~37% & K. — 7,
JCVSD-CS Tl SOAP DIEHI MWL HE> T3 (54%
vs 46%). %< DJTETH 5N 5 FE#IE PCABS &
SOAP X DN D B WENZ 0D, K EiR S
1Z PCABS 3 H, SOAP 5 H & #1372\ (Table 3).
ECHSA D5 ¥ T% ASO #13 PCABS 86%, SOAP
14% &, PCABS # Sl 2 <, PCABS kL T
M ITETRENWT 2 RL WA, —7, HATIE
SOAP 54%, PCABS 46% &i¥fifiz L T\ 7z,
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Table 3 EERRISHENTZ (S KX M OREMEDOEARMESHIE | ARKEEAROA AN (SOAP) L/NREEAR/ N1 /N
AFifr (PCABS)

Database  fEMI BRI AESEE (R BE) SOAP PCABS*®

EVEL RS TR OB FAEEE (B BE Y G )
pccc! n=123 n=51 (41.5%) h=72 (58.5%)
(USA) POSTASO  4.4#% (3H~17.4%) POSTASO  2.6% (5E~16.7%) POSTASO  6.8%& (3E~17.4%)

(1982~2011) n=30 (27%) n=11 (37%) n=19 (63%)

ECHSA* n=80 n=15 (19%) n=65 (81%)

(Europe) POST ASO 2.3®% (2B~16.9%) POST ASO POST ASO

(1973~2011) n=37 (46%) n=5 (14%) n=32 (86%)

JCVSD* rescue 24 H

(Japan) POST ASO (4~234 H) n=7 (54%) 408 (6~234RH) n=6 (46%) 96 B (4~501H)
(2011~2018) n=13 l;;gen;(;l::a;a #HE (kg) 2.7 (2.3~6.3) #HE (kg) 3.9 (2.7~9.1)

*IPCCC: Pediatric Cardiac Care Consortium [Ref. 2], *ECHSA: European Congenital Heart Surgeons Association [Ref. 3],
*3JCVSD-CS: Japan Cardiovascular Surgery Database-Congenital Section [Ref. 6], **SOAP: Surgical Ostial Angio-Plasty,
*PCABS: Pediatric Coronary Artery Bypass Surgery.

ASO, arterial switch operation; POST ASO, PCABS or SOAP for post ASO patients only.

K+ A—0Ov/NTIE ASO IZFR>T% PCABS A SOAP &KW %<, PCCC Tld PCABS 58.5%, SOAP 41.5%T#%"%Y, ECHSA Tlk PCABS
81%, SOAP 19% T#&H > fch’, JCVSD Tld PCABS 46%, SOAP 54% & #E LT 3. PCABS DIF 5 W FHiEFER - AEDPREIE
SOAP &YW BEWY, RNERPHRIMAEICIZEDLEL.
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ASO &ICTTD NSl 7 Al 2 LM B RED
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BHHNB Y. SOAP A S F < 72 THNIE, PCABS FTHIfTLTIEE S MEEZ D, ZD=HIciE ASO %
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T 1mm FOMEYE L7525 DI HETH ) REIRTHS L k. CORSTHREN DM N

b, EMETOMETHNEID NS 02 BE &, THBIIREE Sy FEHIC K B HERTHR 2 30 IS T
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#1X PCABS 7, ZN DAL NRE YRR T O 1
SOAP #3#INd B lEand 5 & Ebn s '¥. PCABS
u@&&m BTITDNTVAED, WENE EHEI BT
>, ITAZF L7z O FERERED, §k7 <7 b
@ﬂ%@@b%hﬁ<&ofm%L“”m.ﬁﬁ$ﬁ
HPDDESNRHEIS & FARBEMEE O/ A 7S AT
WODOINFZZIFTESZNUTE-S>TVBED,
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Z %19, —75, BRrigh b FHDmEIREIC O R
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KENRFEASEIA S, BFBEIIRYI GRS 72 E WV n
X, [HFEMRIOFEEZ UKW ITAIC K S /31 78K
FMiDEETH S, Dz, ASO B &Rz,
ERRDAREDEHUVVNRITH LT PCABS &2 {7

BN 2.

2017 4FIC EJCTS REICRE TN TS TGA (IVS)
KT 244 RS 42 12 XhiE, Section 8.4

Reoperation for coronary lesions I TGA (1) %D



IR OIS E LT SOAP G HEHE T (Y
TV ALN)L C), PCABS £ [Ta(C) &> T 5.
UL, @A, EONc ks Th
o TW0a., EEROAEDEMIEZET B G HHEIC
NS B NLE L UTHENE 2 FIRENAET S 2 &1
HELWT ETHEH, MEDERICERES 2 ehZ
WOERHTHO, KOIHMERESHTED T A RS
VHETDRDENT VB LKL 5.

—75, 2022 FEICFHITEI NIz EO e RMELE
B IERIA S - REMRRICETZ2H A KT
A1 TIREBIRFFZEANDERE L LT PCL, SOAP,
PCABS BT 5N TV BN TEFNTRIZHRED L C
ARHTH A Ll SN T3, FAIYIEEOJERE
{75 & BN PRAS IR R 2 T & 3 % AR SR Tl
Tl SOAPI(C), PCABSIa(C), IZhDEHHEDZN
Tk HEREGE T2 2 T & 9 % m ki Tl PCABS 1(0),
SOAP MMa(C) £ Z X %. X HIC, WAL E L
(>90%), FIFRBHELTVWDED, EdEdik
MBI e 38 DI PCABS k£ 2% 1(0)).

Sk, HA/NRIEERZR #2350 JCVSD-CS 2 iE, 1)
BEHEODF LD T DN T 10, 20 4F 0 i bR hk i & B
SMCT BT, EIRHT— 2 OERICE D His T
&, 2) WEIRBETFRR, dElkiEeic X 5z
W—F AT BIWNRFNA TV BRI B
LZHAERTFMOMIT, REERFLTELEVEVE
BoTWa. Y FMROFMisEEOm LicD
ERBEDEE LT TS, ASO D 30 HIEL % 3.2%
(ECMO JEBISET n=24, EBE%E T n=1) IZLtL
T, ECMO JEFIFEL n=33 L\ > T BB D258
E (n=9) OHINZEEZL 90 HIELERMN52% L EdH
ICE PESTVEDMREDEN S ZikET /55
Bt LTd 5 5 ZICANIZTENTH D, BEHRDZE
SIEICIEEeAE - BZESHHEN MBS SN TV S ATHE
DD DS TH B .
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