Pediatric Cardiology and Cardiac Surgery 32(2): 114-121 (2016)

Review
(et © HAVNRIEERARZ S 12 MEEFE v I )

FERMEDIREDNRHERE
el B BE I D B HHE 72 WO NSRS 2

HhEF 1275
TS & BRI TSR

Surgical Treatment of Congenital Heart Disease:
How Do We Avoid Coronary-related Complications?

Toshihide Nakano
Cardiovascular Surgery, Fukuoka Children’s Hospital, Fukuoka, Japan

The cause of perioperative coronary-related complications in congenital heart surgery is either procedure-relat-
ed or an attribute of the disease itself. The representative example of the former is an arterial switch operation for
the transposition of the great arteries or double outlet right ventricle. In performing safe and adequate coronary
transplantation, careful observation of not only the coronary patterns but also coronary transplantation method,
spatial relationship of the great arteries, and the method of pulmonary artery reconstruction are comprehensive-
ly considered. In contrast, an example of the latter is pulmonary atresia with an intact ventricular septum asso-
ciated with the right ventricle-coronary sinusoidal communication. To avoid perioperative coronary ischemia,
special attention must be paid to intraoperative management, including the perfusion and operative methods. In
addition to obtain a precise preoperative diagnosis and careful intraoperative observation, the awareness about
the fact that many congenital heart diseases could have a coronary anomaly may help to avoid coronary-related
complications in congenital heart surgery.
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Coronary pattern in the TGA (Shaher classification)

Type 9: 10 (3%)

Type 7: 20 (5%) ~_
Type 5: 13 (4%)
Type 4: 11 (3%)

Type 3: 11 (3%) Type 1

Type 2 223 (61%)

55 (15%)

Fig. 2 Prevalence of coronary pattern in TGA
(Shaher classification) experienced at
Fukuoka Children’s Hospital
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Fig. 3 Position of coronary transplantation

Right coronary

Punch-out

Slit incision

IR U CGEBIRER 2 > O 2L 2R EE5T LT
EIRO R, @Rz T TE 57T 0RMtE
S N2ABHE @,

BERETEEIRICHTT B0

et BIRD RIS KBIIREE N ET T2 3 S EFI DBk
AA ) FFAM TR OB & MU ETH 5. T
NETOLL OG> TIEEBENET2 7T HBIRE
FRAA  FFMOAEEEMRAT & T, T4
DREERTEEENTETZ AT 2 MM ORBEEFE (20
) 13722% T, BENETTZAH S HRWEERID 92.8%
K UARICED > 2. BENETTDZ < 1Z Shaher 77
o s IR SN, wBiikO—EBAH K IME D%
1T U facing commissure 2 X 72 Tl L)L
INICEEITS % 9. 2 < DA T O D KEIIREEHN
EfTZLTEHEY, TOXIIIEFNTHT HEHRA A
FFifild Mee 7 % Imai i ¥ THUARETDH 5.
Mee 5 13ZBENES TSI D commissure % KEREE D 5
ZEEE L, WEIRALEZ Ay RSy 7 UTHRRT
%. FD% 2 DOOWENRRZ & UTHRIL, iz
EUHENE S ICBWZT 2 (Fig. 5A). HfiICIER
I TRZEL, 2008k x & LT
YOMB I ENTEEVEEEH 5. Imai LT
R A7 459 % sinus & AHN 9 2 AliE)IRD sinus 7
FERPRICYIBR U725 A TWA L, non-facing sinus 72
X7y T UCH#RLZE S /515 ThH % (Fig
5B). CHUC K D EBEIROBHZE TICENRA A v T
FMIMTE 5. WHEIROBENETIZT DX D ICIKF
JTADFH Tl 7% < METHOBENEITORER B FEL,

Trap-door

B B &
L

A !
4]

Fig. 4 Surgical methods of coronary transplantation in the arterial switch operation

BRNRBRSBFRME £32F ¥25



117

unroofing of

coronary

intramural course
artery

incision line

).?

z )
v

Fig. 5 Surgical methods for intramural coronary artery

(ERMOREFMHE THAE Medical View)

A. Mee's technique. The commissure is detached from the aortic wall, and an intramural portion is unroofed. Then two

coronary buttons are created.

B. Imai procedure. The aortic wall above the coronary orifices and the adjacent pulmonary wall are excised in a U shape
and anastomosed. Next, the adjacent sinus wall is used as a flap to cover the coronary orifices.

[FIRRICTHEENIRFAEIC PR LU gD ) A 7 hvbis < 7x
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(A) Original Jatene method (B) Lecompte method

Fig. 6 Pulmonary artery reconstruction in the
arterial switch operation

sinus N HALAAT B, Fig. 7 14 THETT L7z 18 il
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Fig. 7 Arterial switch operation in side by side great arteries in 18 patients

(B)

Fig. 8 Surgical technique for single coronary artery

Yacoub’s method (A, reference 9) and Planché’s method (B, reference 10)

Year No. 30day Mortality Hospital Mortality 20

2012 177 6 9 15 === Hospital mortality
2011 160 9 10 === 30 days mortality
2010 183 9 14 % 10 | R

2009 193 7 8

2008 182 9 12

2007 167 4 13 51

2006 155 8 12

2005 181 15 20 0 O S R S
2004 199 15 22 % Vv % v v v v Vv v

Fig. 9 Results of the arterial switch operation in neonates and infants from The Annual Report of the
Japanese Association for Thoracic Surgery
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Pulmonary atresia with intact ventricular septum

(PA-IVS) DHIHFETH] 5 7 D et FARER V78 5

BDG

Venous cannula in SVC
Arterial cannula in Aorta
IVC blood drains into RV

Fig. 10 Partial bypass in a right heart bypass
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TWVIEEELED Y. RO R B IR
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dependent coronary circulation” %459 2 JEHIE 10%
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&EH v > b Fifi

RV-dependent coronary circulation % & 9 % PA-
IVS TR YIEILEM & UTORMS v > M Fli (+8)
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LoD, MBI, R 2 — LA &2y
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> b Tl & IRl A == e H Y D Brock Fifr 045 %
T HI B IE Tl 217 5 Dl RV-dependent coronary
circulation 23 2 JEHI TIEODAIEMD Y X7 HbH %
TeHHEREE N,

BN INZAF

RV-dependent coronary circulation % 15 9~ % PA-
IVSIZHS 2 7 LY Fiv 7 4 2 Fic BT E
RO Z TR B X RDARETH . RIME

TCPC

Graft anastomosis to PA
Venous cannula in SVC

Arterial cannula in Aorta
IVC blood drains into RV

Graft anastomosis to IVC
Venous cannula in IVC
Arterial cannula in Aorta
SVC blood drains into RV
via lung, LA and RA

The pump flow rate should be minimal to achieve safe SVC pressure and SaO, levels and maintain ventricular output

to avoid myocardial ischemia.
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MREE 72 7~ OMEIRIIVI SREE 7 L > FoiliiE & (A
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T&% (Fig. 10).

IDPRETE T

D FBRIABHE R AEIE I B 7% £ D.ONEE
IR EIR I A E O I s B2 & 72 % . RV-dependent
coronary circulation 29" % iE I T & KBREERIC
B ENToME RIS O 2 BTSSR U, e iRk
T 5 7o MF IR O —E A RBITRAT S, 2D
TeHHEED AN S MK EEE 2 21T 5 .07 I & D

Fig. 11 Open heart surgery in PA-IVS with RV-
dependent coronary circulation

The cardioplegic solution exiting from the cor-
onary sinus drains into RV and then perfuses a
part of the myocardium via sinusoidal communi-
cation. After an aortic declamp, a section of the
myocardium remains ischemic until RV outputs
blood into the sinusoidal communication.
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FOMDIETNERE
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BILKTFEDRETH D, BNEG BTSRRI
TS H T D EBIROETHHET LT EHDH 5.
SCHREVICIE 7 7 O —PUE D 5~12% I #IRDETT
HENRDENELENTHED 19 i Rk

Fig. 12 Coronary artery anomaly in the tetralogy
of Fallot

Left anterior descending (LAD) is originated from
the right coronary artery.

Fig. 13 Abnormally elevated origin of the right
coronary artery in isolated VSD
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