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Cardiovascular Surgery for Congenital Heart Disease

Takahiko Sakamoto, MD
Department of Cardiovascular Surgery, The Heart Institute of Japan, Tokyo Women's Medical University, Tokyo, Japan

Short- and long-term results of surgical treatment for congenital heart disease have further improved during the
past 2 decades. This is associated with advance in preoperative diagnosis, surgical techniques, cardiopulmonary
bypass machine, and perioperative management. In this review, representative surgical methods and related

pitfalls are described to young pediatric cardiologists from the view point of a cardiac surgeon.
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Fig. 1 Diagram of cardiopulmonary bypass ma-
chine

Fig. 2 Arterial cannulas used regularly for neona-
tal and infant cardiopulmonary bypass

Fig. 3 Venous cannula used for neonatal and in-
fant cardiopulmonary bypass
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4 Marking tape

Gore-Tex graft

Fig. 4 Intraoperative finding of a modified Blalock-
Taussig shunt through thoracotomy

A marking tape is placed around the Gore-Tex graft
(=shunt).
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Fig. 6 Modified axillary skin incision for ASD clo-
sure (arrow)
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(1Mo (Fig. 8))
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Pulmonary
Valve

Tricuspid
Valve

Fig. 7 Classification of VSD (The Heart Institute of

Japan, Tokyo Women’s Medical University)
I: subpulmonary, II: infundibular (muscular outlet),
Ill: perimembranous, IV: ECD type, V: muscular
(inlet, apical trabecular).

Pulmonary valve

\7 /m

J

Y Aortic valve |

. : e

Fig. 8 Intraoperative finding of VSD (I)

The right coronary cusp of the aortic valve is pro-
lapsing.

AR acdil 7z ity TYIRZ 99 %. YIROh 5 H=E
WICTa > THigZ AT % &gk i KBRS
Ja - T RN RZ 5.

TV vy hMFE#5-0TLL—2"ZHNTU R
o arEfLoEcE <. MBIRT &% 20T
EENR PR LI U S ZE <. 7Sy F1d0.4mm
77w 7 Z\y F A, FEHREAICTHRET 5.
FEODENSELTIRE 2 Ulztk, LT RERN> b Z26f
M UDDRENNRIENT 2 k%9 5. sk, GFE%Z<
NZN #5-0 70V iR T 5.

(I o5 E (Fig. 9))

© 2015 Japanese Society of Pediatric Cardiology and Cardiac Surgery



44

AR/ RS Ta—F9 %, 2 DD0N
$ 7 = RIPERICHNT THRE Z BT 5. RIALOA
B, =R OBIR, WRIFLE (SIFFiiHhEsgH
RS Z/NELEER. VSD O T 1 OREFRIC A )
& DRfRE E 2N T 5. Outlet type TIEZ < DI
A, VWHW % membranous flap WIFET 2 M, T D
BHEINzfHAT LA TES. B-HHEHELT
TLVzy MEE#6-0 TLL—2"ZHWT, Th
% membranous flap I T %. HiLTREEETRIDIC 2
HEZE LYoy MZ #6-0 TLL—2% 3EHED
B3 7Ly oy MEE#5-0 TLL—2" ZHWVWTU
FhEt e RKIBLOAMICE . 04mm I7 7w 7 A
I8 F 2 O TR ZH#d 5. W7 membra-
nous flap MRV E X =ZRFPHRARZ O TH Tz
MHB mm NS K51 5. &M A DR
FMEREN B AIIMEREE=2—F 1 2+
JfiEhRD SEMHEA U THRIMEERD & OBl 2 X5 .
LIRS #5-0 7Y > OEkiREAIC &K B VSD B
BZ21T O NRHENE 2 TE . EHITRERNC K D/
N TV 5.

<HEER>

FHiOBIHEEL LTEOEEEE Ty 7, @ff
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Fig. 9 Intraoperative finding of VSD (lll)

Mattress sutures are placed around VSD.
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rned ‘HHNN,

‘ A ..n; Y i ’
| Abnormal muscle

Fig. 10 Intraoperative finding of TOF

Abnormal muscle that should be resected is
shown with the right-angled instrument.
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Fig. 11 Finding after total repair of TOF

Right ventricular outflow tract is reconstructed
with monocuspid valved patch. RVOT patch: right
ventricular outflow patch, Ao: ascending aorta.

patch) Z##&9 % (Fig. 11). H=ERHEENDOYLAA
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BWEMEIIRIRAED D 5. Rl RREET 0y 7 Lix-o
TG BRN—ARX—=— O ADRBE L 755, ik
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3.

4. DRERRKRXIERE (ECD)

HEE =R (CAVO), BE=EHpRRIEE (AVSD)
EtEEbNB. VSD &Lk L T ERE OHEITH
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SE RN ISERTRDIEREIC K O Rastelli 774 A, B, C
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Fig. 12 Intraoperative finding of complete ECD

SL: superior bridging leaflet, IL: inferior bridging
leaflet.
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WEZMIDEE LTz HIEBIC T2 TTS . i Ol s
T— T IUVIRE I T Uaw. bR, A0EI0E
LTV ITHIE PVO ZF85Ed % nlREMED D 7x Tz
B, BRTFINCARS  LidD 7 FFRIICFiliz217

>

.
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posterior approach ICBI L CTih X%, AiLIE T,
MBDZL DEATICENTHS. KIMGEEZ Bl
U PDA ZPHIH S %. DREEH—EMN & A3=T )
T2 B U CHE 2 R U mfiliaeR - St /e &)
Htd %, KENRz EE Lovs 2152 208, RIS
Fe 72 YJHH LDk Ot R 2 k) 5. 2 D% RO
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ENB @SRz s FINE Z B AR IR
BEOMECHE
<PEERDITE> <Suturelessik>

Fig. 13 Diagram of primary sutureless method in
TAPVC repair

Suture line is shown as a dotted line.
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IC#6-0 701D V® DL FFEREDFTES I LENS L
DFECYIRIZINZ %, BRI K E BB O WY&
JEREZ RHHIC BT #7-0 ) ® Hifitg &1 Tl
Jlfz A & HERlERAR - EREWIAZ1TS. Z D% ASD
ZEHZPAE U TR 2SR E 217 > Th b REIIRIE
Wiz R LU, D8 NI DR 2RO T 5. 8@
W, R, MERE S A > 2 8@ U TIRIMEER 7 B
9%, BT X O IEERBIEED AL E IR 56T
&, BHB O MRIGEE, IS EASZ1TS.

<TEER>

RSVIEERD © OBEIRE, iz F O B 3RO
HEEREE, PH 754 Y ADREICHRDEET 5.
e, RICERETXEAIHEDO —DICWIATEREAZE
PVO BB S5NS. Ttk 2~3 7 AUANICAET
HTENZL, YEHTOMBEESY SR AN
K E ENTOBDFMEERIEAATH 5. PLE
IREEHEBNC 2. RO sutureless 12 2 A
CTH5B. FEEFIEFMRTH > Th sutureless 4%
FAV B i A TV % 2 2. i & 0 SRS
M9 % & DOWEND 2 NEKEITEZRHTH
% (Fig. 13).

6. TEAMEEAIE (complete TGA) : EHiR A 1 v
FF 7
FERKNMBFIENAE (TGA) 1FOE b RIE, s
IRIRAEDHRIC KD, I~V I NS, AT
F I NARNCHEIS D H BBk A A v FFiifi (Jatene FAfi)
WKL TANS. BAGEBR A2 —>NH 0, H4
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Fig. 14 Intraoperative finding of TGA

Coronary artery distribution pattern is type 4 in
Shaher’s classification. LAD: left anterior descend-
ing, LCx: left circumflex, RCA: right coronary ar-
tery, Ao: ascending aorta, PA: pulmonary artery.

7t @& U TId Shaher 734 %, Planche /)% 2 %
M3 (Fig. 14). EH%HLIES LT3 EMimiEEio
KREEBICEZETEMITLTL %78, 1HTIELL
BRI R GEH AR 2~3 LI IS Tz fT 5 o E
N 3. Fi@iRZ A v FFiidisiiks 5 vSD
Z A E S WRIME A BkiE (DORV) I L TEITH
ns.

<FMiFHE>

RAVIEER 72 Bt % il KBk & Bk Z 7857 1)
L CHL. MIMERMBRZICEIIRE ZYEEd 5. K
BN, EIE I LERRRELZE0FL T
BB RINCEAEZIT S . LT KBk Z EEiaE K
D 10mm DN E THRYIT 5. i CREiiRR 2 > 7%z
Uik L, MRz KEIR & A U S TREYIS 5. EH
B ERR 2 > 2 BAE T B AiE 2 ] BUCHEYIERE UdE)
HRICBEED DD B RN K S I BAET % (Trapdoor
EI). ARG #7-0 7OV VU EHVSE T ENE
V. HEIIREAEDE 7 U Tz S iiEiiR T REIR
DHTFICEH EE (Lecompte F5: ), #rABIIRF
B21TS . FilfERESRISEERR 2 > 72 < b ikivz
HAMRIBLTWA 28, HODE Sy F72 VTl
B9 5. DEPRRIEZEASE L, KENRER R 21T
9. CORERTCHEINROE S &, OFHOEH, LD
&, NREIROAGMZERT 5. B-ENZRT IS
B NICHImENRYI & 2170, REBICAOEZHEET
5. W, EBEETA > ZEE L TERIMEERZ B
%. MEPABIC K D IERBIEEDNLEIC R HHITIE,
BH MO RS, ka2 S .

<HEER>

BIRAA v FFMOIRAKDRA > MMEEEIROBAA
TH%. BEDPD-TZORQCNNMECTZD T2 Ll
PREDE LR N 2872597210 T, HIENER
DIFRE E 7% > e D FMIECTICDEN S, HRTIO G0
SiE & UTTIMBRIAE, FrRBIfEEILR, KERSF
PHEA S, WBIIRPAZEZ ENDH %, MBIIRDAE 3 T
h7z22d s b2V, BRMARIIRAETHISE TS
HTLRMTHS.

7. EOMERRGERE (HLHS) : Norwood Fiif

FEOMBEBGERRE (HLHS) B X U7 Oz E R
(variant) 1Z%f 9 % Norwood T-ffi 0 pic i 1 i Vd 2 1
ZIE U &T Bifinias WrE oA, b (I i8R
PR DEA, TITREIMRE M OENEER S AT L
DOFBEIZEICKDAELTETVS. EEKICHAR
EBINRPE R DA K B & 2009 ISR 39
Bl (33.3%), FLUZWI78 B (30.8%), 1A L 30 {1
(6.7%) HEfTORLHE Y AY 2011 4E I I3 BT W14 43 #l
(25.6%), FLYAHA 77 5] (19.5%), 1 &Ll 7 61 (0%)
R0, ERZFORIE G EEMCH D EEIINIEAE
BiFE %)Y, Norwood i FR DK A~ MIDK
R P T, @RS OER, Ot miiOmElR
BRETHIZEEZIONS. OMIMLKEOIEEL - 3N
WKBELTIE BT v >~ b, HEMBEIREE BTN
Z 1D advantage/disadvantage 7% O, FHIRZMED
RETHZ L ENTVS P, HE-FiBIREE 3RS
912 1 Norwood BT & 245 3 D%ld 1991 I
Imai 5 W KBIIR SR WL 2 £ - 7o =977 BABEE I il
FLIEC EZME LTV Y, 1993 41T Kishimoto
5HC OO HLHS NOJSHZ S L 3, 2000 4
fRIC Sano HIT K o TIL K MARHICIA S S NI REED
» 2 36,37)_

<FhrFE>

& IERYIBIC T T a—F9 %, o krEztT
W, neck vessel 3 A, AT KENNR, FMEHR, oA
Bk, FITREIRZ taping 5. T DRE, RFIC neck
vessel ZFEMTEN K THIEEL THLS T EWHEET
&% (Fig. 15). MKigABINRIC 3.5mm O ePTFE graft %2
#7-0 700V OIS THIIWIG 9 4. CThZEFHLT
EHoxmse L, FMrARERXf (PDAM»S T
17, &2 WVIIEPRIE - 5 Dkim) Z0HH U7l
HHANEER 29 2. MG BIIRBAE 2D C &
2V, TORNI X I AEARERD banding tape %
HERICERZET 2. KRS TV EDTIEARICHE
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HEAD

Fig. 15 Intraoperative finding of hypoplastic left
heart syndrome (HLHS)

Ascending aorta is 3mm in diameter.
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MR7% D IGERC YT 5. T O, e EiR AT &
gz K < HERT H T ENEHTH 5. KAME)
IRIC & 4~5mm D Hegar #hikds GHIUIER) MANZE
FITTH Y, WEZT 5 L banding site DR 2K
DTEFEETH . BT ¥ v > MMICIEARMAHEI AR
ZEIEHA#D 2 W EOEZ Ty FEHET 5
W, AE-MEIREEF T ATINE ZEET 5. K
BREAE AR 2 ff A 9 B BIIREARRL & IR L, %
BES Y s A MG . TOBRKEIIRSTHN S Tk
RIS TR AR TR S 0 K S IS EREIIR D IE )
BERITV, FRIIRS HEZITO D, ADEWIETN
ENIRWVEEAITE Ny FHIER R ZENT 5. FITR
IR AWV TlE Swing-back i % 2175 2 L &
H%. wEICBT ¥+ > b DOREIIRIVIEG S % WVidhA
FE-MiEIROIVEE O BRI EENOYEZ1T5. 7
IRARBIEER 2 A T O I TEIREDNZLE U T DARSMIEER
SO ZITO A, EEIEME Ty Dzl K
% Gore-Tex sheet THW L THMD X X Filizi& T
ERCY

<HEER>

Norwood FIHIFMEEH M REH L HNFIDOT L
DTH5. FERICERMOEIMEER &5 Az
TV B R ETiTEL < L 220 d 2 Ml EIRTIZ O

ARNRBERSFRME £31E £1-25

RMBT RV-PA conduit

7

Fig. 16 Surgical strategy for hypoplastic left heart
syndrome (HLHS) and its variants

Bilateral artery banding is becoming popular as
the first palliation in Japan. BDG: bidirectional
Glenn procedure, TCPC: total cavopulmonary
connection.

WTH 5. BRI C 5 Lz E ] o Y
AY g 5 DI 55T, Hid FEHHASMIEER 0Dz
PR RRIC IE T B D I D LA < Dfisk T
RHENTOS. XK, iRzt
% 4 A £ THBE L T Norwood Ffi & Glenn Ffiz

[AIFICTT 5 strategy (Norwood+BDG) HVififr L 7z

A, EBEEA O MEIAR A D morbidity Z & L T,

B U T U B AR A HE 7R % 1~2 7 H € Norwood T+

fiiZ217> (Rapid two-stage Norwood) filia&h¥EhnL

2D2%% (Fig. 16)*".
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TEHHBML Ty v beogED 7Y v ¥ T
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&9 %.

Q@ RBMRAHAZTRAT:
KENRAEAS TR AF reCoA X EEARMEEGHHETH D
b RAEEIE 2 15~20mmHg B Rid 2 A 0 U]
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Fly

T x> VEIFNIE 1971 4, 7 T > A D Fontan
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