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SEREOER: 2l Fih#  Congenital heart disease:

Jis & TG R Diagnostic approaches,
surgical indications and
operative results

A EaL Masahiro  YAMAGUCHI

Summary

Our management policies of the main congenital cardiac defects which require emergency surgical
intervention in neonate and infancy were reported.

Total anomalous pulmonary venous drainage (TAPVD): Recent refinements in two-dimensional
(2-D) echocardiography have made it possible to operate for this anomaly using only this modality.
When a combination of coarctation is suspected and/or the location of the drainage of the pulmonary
vein is obscure, catheterization and angiocardiography are added for detailed diagnosis. It is, however,
our policy not to perform right-sided angiocardiography for patients younger than three months of
age. Symptomatic cases are operated urgently, although not always on an emergency basis. In our
experience, a 12~24 hour delay with intensive cardiorespiratory and metabolic care may improve the
preoperative conditions considerably and increase the chances of a successful surgical repair.

Coarctation of the aorta (CoA) and interruption of the aortic arch (IAA): Diagnosis of CoA by
echocardiography and aortography by radial artery injection is well established. In neonates and
infants with CoA or CoA + patent ductus arteriosus (PDA) and/or ventricular septal defect (VSD),
emergency repair of coarctation (usually with subclavian flap aortoplasty) without pulmonary artery
banding (PAB) is undertaken on the day of established diagnosis. If a combination of complex cardiac
anomalies such as transposition of the great arteries (TGA) and Taussig-Bing anomaly is suspected,
catheterization and angiocardiography are added for the detailed diagnosis. Repair of coarctation com-
bined with PAB has been our choice of procedure in these infants. If TAA is suspected, catheteriza-
tion, angiographic and detailed echocardiographic studies are performed to define the precise anatomy
of the aortic arch and associated intracardiac lesions, paying particular attention to the left ventricular
outflow tract, as soon as such patients become clinically stable by intensive medical treatment using
prostaglandin E; (PGE,), digitalis and diuretics. Once the diagnosis is established surgical treatment
should be carried out without delay. Initial palliation by aortic arch reconstruction with PAB followed
by two-stage definitive intracardiac repair have been our choice of procedure in neonates and infants
with TAA without severe left ventricular outflow tract obstruction.

Pulmonary atresia with intact ventricular septum (PPA): Diagnosis of PPA is well established by
echocardiography alone, but detailed angiocardiographic assessment of size of the right ventricular
(RV) cavity, tricuspid annulus and RV outflow are essential for the decision as to the surgical proce-
dure to be undertaken. Balloon atrioseptostomy is carried out without delay following the patient’s
clinical improvement from hypoxemia and acidosis by PGE; infusion. Our current management
protocol for infants with PPA should be; 1) systemic-to-pulmonary artery shunt for cases with RV
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end-diastolic volume (EDV) (20%N and tricuspid annulus <60%N or with sinusoid coronary artery
communication, and 2) trial of open valvotomy following pulmonary arteriotomy using balloon occlu-
sion technique of the RV outflow tract in all other cases. Blalock-Taussig operation has been our
first choices for shunt operation in neonates and infants with PPA, tricuspid atresia and pulmonary
atresia with VSD. In neonates with very small subclavian and pulmonary arteries, this is carried
out when baby reaches 4-5kg under continuous PGE, infusion.

Transposition of the great arteries (TGA): Arterial switch operation has been our recent choice
of definitive procedure for infants with TGA+VSD and also with simple TGA. For infants with
simple TGA, a preliminary modified left Blalock-Taussig operation and PAB are performed to pre-
pare the left ventricle for the arterial switch operation. Echocardiographic assessment is essential for
the postoperative follow-up after preliminary surgery and for the decision of timing for definitive
repair. Results of our present series indicate that the arterial switch operation for TGA can be per-
formed with acceptable low risk (less than 8%) in infants with pressure ratios of both ventricles
(PLV/PRV)=0.8, LV posterior wall thickness =normal, LVmass >70%N and the interventricular sep-

tum not convex from the right ventricle to the left ventricle during systole.
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1. BmlEkRes (total anomalous pul-

monary venous drainage: TAPVD)

AR, SELEHICRIE T AL, 25K
HE DB 3 TEWEF 2L . SRBERFIC 3 TIT IR
HEE, 79 F—v 2B ABER»AbND b
DT, £ D) HEFHLRE, 2) ATHRREHE,
) wFazIvEEIBELMMHBORE, 4
7Y F—Y 2OLE, 5) KLBMBOWHE, %
EEfTv, PLTHLEHREBEHREL LD, #
Wl DRREEITI L VEETHS. FE
DR TIRET LT a—K2H R REXLL, B8
DT a—FTERE#%S» echo-free space (Fig.
1), AEAEOHKRL IV N5 R b2a—THRE
— EE~DY v v b (Fig. 2), KBIREREO&
BERRVwZ & (Fig. 3) iz <, FiskiRkoRHE
AL ASBANE & T (Fig. 4), Dz a—K2Eio
HCEWREITY. L= o —KBW CREBIREEE
DEMHEBREHEKARNE R0, ik ORI

Early infancy

Surgical indications Surgical

HRBIRER L &2, BREALHER O 72 DL
AF=FN (LhT) REEITO A, 3 » AR,
L EERBITE, FAlE LTALROERR
fFbiwv. BALROER, $ELRFTIL2E
WHE 2 2B L & &, BRICHERIRFAZE 2 &0F 5
3HITE, LELLTEMITHS. Lza—K
ZW T KBRS I B3 5 FRE A+t &
T, ELROEFEOHEIT, KBIRWEEENCH
Er2WT 5.

AIE TIXBWI - &R, Mk ETEHOR
BFEMBBLETH B, BEFHLEVW-TL, B
EHI D 5 VITFHNRTD SRR L7 X O R R
MR EREE TV, BROLHRELZILTYH
BLLTH D, FRETIFBPRVEBELEON
51)-

Table 1 iz, 1985410 B & ¢ 4 FEfIcB T
Y4B TD 3 » ARE o TAPVD 15 fijic 5w
T, AR b FH E T ORMREE & FHREE T
L7z ABElEd o FERAY 722 FERESR B EL £ 1TV,
DWETEE L, Bk 12~24p0, Thbb2
Wit D2 B ICFHT 21T - IERI T, BHIET
F1Hl0ATED BFREEIEL. LT
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Fig. 1. Two-dimensional (2-D) echocardiogram of a patient with TAPVD (9-day-old baby)
demonstrating an echo-free space (PV) behind the left atrium.
RV=right ventricle; LV=left ventricle; LA=Ieft atrium; Ao=aorta; PV=pulmonary vein.

Fig. 2. 2-D contrast echocardiogram of the same patient as in Fig. 1 showing air bubbles
shunting from the RA to the LA.
RA =right atrium.
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Fig. 3. 2-D echocardiogram of the aortic arch in a patient with TAPVD.
The normal aortic arch and its branches are well visualized.
Rt. PA=right pulmonary artery.
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Fig. 4. 2-D echocardiogram of a patient with supracardiac type of TAPVD showing the
vertical vein conneced to the systemic vein.
SVC=superior vena cava.
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Table 1. Intervals from admission to surgery
and surgical results (TAPVD under
3m. of age)

Admission to final diagnosis

<6 hrs 7 3)

6~24 hrs 4 (0)

=24 hrs 4 (2)
Final diagnosis to surgery

<6 hrs 2 (2

12~24 hrs 10 (1)

=24 hrs 3 (2

( ): early death (1981.11~1985.10, KCH)

—E2W O ATEHRBITbE T LD H 7R
BERMTbh- 8FloHEETIX, BRERICHIT 2
5SIVBEFELLEML L7 - SRR

FRMELREODBET L HRFEOBT

fl, Lza—FEIFATHY, TV F—Vv 2O
E#FTo RN, b FEERE3H, Lza—
BIGIT, LbiTbhT - EERHTE,L -2,
BRERORES XUOFHRRETE, MRECER
EixLbhidoiz (Table 2). L LAE TR
FADROEFEBIC, BECREBOE/LERLIE
T aHM55 2 L EICSTECBWTESE
Bh 5.

AHE DRI L LT, BIEABRTHE
BEIE L, HEERV UBEREKRENMERE
DBdhY, BED KT, BERKRKIERE
¥AW, W7H A%k T35 (Table 3). &
SMERBECOLRH#EL LTE, St GIK
¥ 721X blood cardioplegia # v =25, 3 i<k
KBRS 2 T3, BHAMBITIC Fiix 17-

Table 2. Methods of diagnosis, preoperative status and surgical results (TAPVD under

3m. of age)
Catecholamine Correction of Mean urinary Operative
required acidosis output (ml/kg/hr) results

Catheterization and angiography 7 3 3.4+1.9 Survival 6
(8 cases) Death 2
Echocardiography (7 cases) 3 1 3.7+2.1 Survival 4
Death 3

Survivors (10 cases) 3 3.8+2.0

Non-survivors (5 cases) 3 1 3 2.2

Table 3. Methods of intraoperative support and surgical results (TAPVD under 3m. of age)

Circulatory arrest under
profound hypothermia

Cardiopulmonary bypass
under deep hypothermia

No. of cases (newborn)

Bypass time (min)

Aortic cross-clamping time (min)
Lowest rectal temperature (°C)

74
93+21
6114

14.8+1.7

8 (4)
10612

45418 (5 cases)
22.0+3.8

Myocardial protection

Cold crystalloid :
continuous coronary
perfusion

GIK cardioplegia 2
Blood cardioplegia 3
Spont. fibrillation 3

Cases surviving

3

7
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Fig. 5. Aortogram by axillary artery injection of
a patient with coarctation complex.
Severe tubular narrowing of the aortic arch distal

to the left subclavian artery is well demonstrated.

To. E72fal o 5 4 Tix, pulsatile assist device
(PAD) #fFH L 7.

2. K#fR#ESEE (coarctation of the aorta:
CoA) BELUKEIRS MR (interruption of
the aortic arch : IAA)

AAE T, BEAEER S LT o MUEZERE, L
Tza—Ki LT, CoA pEEbhhid, BgBik
HEAKBIRE Y (Rad-AoG) #17vy, KR o
ez s+ % (Fig. 5~7).

WBEIC IS 1 52l L IR OTFIEE, 1) CoA
fl, E7213 CoA 1L XE (VSD) Bk
WHTE (PDA) ZevLix z oW#E & &40 L A
iE, BIH, KEREENGEZIT 5. 2) CoA ik
A EAE (TGA) < Taussig-Bing 7 7e £ @

oEEBREEDbANE, LT - Bk
]’*;E’&’:r'«‘, 2 Wi e o L T RBHIRTTAL & JfiBhIRS
i 5. 3) IAA gEbhhiE, vz
7v7 4 v Ei (PGE)) o5 %BthL, 25k
BOYELH-T, LI T - HEREB IVLT
A—PIEEEZIT Y. LT o —KTREICAEETH
BREOFMEEFEL CBITL, AR LT, B
i TR BIIR AL & BIRBHEIN % 17 5 =31y
TR #t % L > T 32Y,

Wi, 19814E7 A & o) 4 4ER &, 1981
8 ~1985 45 3 H & Tl 34w T,
3 0 AKiilio CoA L TAA offinii2Witk % Table
4 Rl #icix b a—KE Rad-AoG
DHTOFIEBI AR Z Fw T B %ﬁ%
CoA - TAA (234 + % BATF I Oz » %
(Table 5), i< 5 HHzEL 1 fi, f&%ﬁf
S IFE L, FHLW D [ERAS
M5B FFMFI ORI 3 » AREH T, FiF
FiEkasm#ic CoA 2flicskt L <#E THlk~
7 v 7Y, TAA 123t LTiz3: & L Blalock-
Park HERH WS L.

3. EEHENAREASSAE (pulmonary atresia with
intact ventricular septum, pure pulmonary
atresia : PPA)

AIEOZWT MR 2 — T IR ETHEST 5
(Figs. 8~10) 2%, AR O L WEEBE3A
B ELOWREICARWR T ST, LhT - &Y
MEVPLETHS. £7 PGE, oL 2HIAL,
REEEL 7Y F—v 20lE s it -oThd, B
Wiz 7 - EEREZITV, HLROTEEDE
#1479 LR BAS %73+ %

AIENCKE S 2 Bx DIl OIRHRI7EH & Table 6
CF Lwle. ARPIRAEIZERT (RVEDV) 230E
AL 209 AT, ZRAPWEPEF O 60%
%m®ﬁﬁwﬁimmﬁw%,mmmdwmmw
artary communication 2% & 5 AU % i T
Blalock-Taussig %1;[15%—1%{}“\‘& L, PGE, :ﬁ-‘g
HofkilE 4~5kg 127 D& o TR EAT
Z Ofth OFER] T, '9"\ T A5 = it ballon
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Fig. 6. 2-D echocardiogram of a patient with coarctation complex.

Juxtaductal localized stenosis of the aortic arch by a ridge-like structure is clearly imaged.

Innom A

éLCA
As. Ao

-LSA
D S Des. Ao

Fig. 7. 2-D echocardiogram of a patient with coarctation complex showing tubular
narrowing of the aortic isthmus and hypoplasia of the aortic arch.
As. Ao=ascending aorta ;

Des. Ao=descending aorta ;

Innom. A=innominate artery; LCA=
left carotid artery; LSA=left subclavian artery.
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Table 4. Methods of diagnosis of coarctation
of the aorta (CoA) and interruption of
the aortic arch (IAA)

Methods of diagnosis No. of cases

(deceased)
1971. 8~ Catheterization and 3(1)
1981.7 angiocardiography
Catheterization and 5(0)
1981. 8~ angiocardiography
1985. 3 Echocardiography and 12 (0)

Rad-aortography

Exclusive of patients with complex cardiac ano-
maly.

occulusion ¥EZHWI BIAREIBEAIC X v, H
HTHROMHKZIT Y Fig. 11). z 0 H b,
RVEDV 30% N LLF 0 R Tix, %< 08
4, Blalock-Taussig FHf 0 BN % HLE & L,
RVEDV # 30~45% N oEHI<T, A=EIHHE
LI/ TH BHFA MR TR0 Th -
e, A VFI—NRIF TR ED B-blocker

BEBREHTH o129, BE S FEM0 17 floikE
% 55 L (Table 7), 24T BAS 2{7bh,
11 iz iR FHBIARELR T R EIBAHT 2%, 6 filic Bla-
lock-Taussig FHf23fTbhiz. FEIEEHTO 1141
T, FiEAEE 1~61, IFIRFERTAH 6
B 23E1% 7 BELNT, k& 1950~3760g TH
-72. RVEDV i 13~89%N Lig» & & h,
AEBHERIE 3~9mm Tho7z. FHHEIAIIC
FEDOTY F—v R LERALERL, KEO 2
A by BEL L% 10 BEIC BRL
LHEEANHMICX Y ko 724, 10 52 KaHisk
. T05 L 2HIH AT, Eicfho 1 H]H
#4# 5 » B B iz Blalock-Taussig FfffniEnz =
L7z. %7-34%lic B-blocker #ELETH -
2. BEAZRFK® 5\ L sinusoid coronary
artery communication ®7z% Blalock-Taussig
FWEAT o IEFIZL2FIEFL, 55 24k
6 »A L9 » BBl Blalock-Taussig F
WA BMEhic. AHDLFRO L HEELE ASH]

Table 5. Emergency operations for CoA-IAA in infancy

Age (months)
Lesion and procedures 0 1~2 3~5 6~11
EE 1
CoA (+PDA) {SF .
1971.8~1981.7 Th " 1)
oracotomy
CoA-VSD (+PDA
© (+FDA) tF 1 1
CoA (+PDA) SF 1
SF 2 5
A-VSD (+PDA
Co (+PDA) {SF+PAB 1
CoA-VSD- {SF 1 1
1981.8~1985.3  Complex anomaly SF+PAB 2 1 1
B-P 1
IAA-VSD-PDA B-P+PAB 2
Bypass graft 1 1
JAA-A-P window B-P+A-P window closure 1(1)
18 (2) 6 10 2

( ): Early death

EE=end-to-end anastomosis; SF=subclavian flap aortoplasty; B-.P=Blalock-Park; PAB=pulmonary artery

banding.

— 530 —



FeRMEOPEB OB L IR D B

Fig. 8. 2-D echocardiogram of a patient with pulmonary atresia with intact ventricular

septum (PPA) demonstrating hypoplastic right ventricle and thick pulmonary valve which
does not open during systole.
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Fig. 9. 2-D echocardiogram of the same patient as in Fig. 8.

Right ventricular cavity is hypoplastic and sinusoids in the anterior wall of the right ventricle
are enlarged.
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Fig. 10. 2-D echocardiogram of the same patient as in Fig. 8 showing dilated right
coronary artery (RCA) connecting with enlarged sinusoids in the right ventricular wall.

Table 6.
septum (PPA)

Management policy for patients with pulmonary atresia and intact ventricular

Echocardiography, start PGE,

!

Cardiac catheterization, angiocardiography-+BAS

1
o RVEDV <209%N and tricuspid
valve annulus <609%N

o All others:

Open valvotomy via PA-tomy

o Sinusoid coronary artery com-

munication
| |
v

Blalock-Taussig operation

ETh o7 120l0=RFHEE, RVEDV b, F
i oMR e Fig. 12 (SRR, =050
%Lt RVEDV offic & IF » FHE 28 & 5 #,
RVEDV 78 30%N LLEOREF T, 14 %R
&, FPUIBAMN o & T R 72 & 254 5 e
RVEDV 73 30%N i < FpHIBA & 47 - 72 fi T
%, FH#ic Blalock iz sl L L.

4. kImfEExffE (transposition of the great

arteries : TGA)
AIEOBW IO a2 —KTREWES 525 &

RVEDV<309%N
Needs additional shunt

under balloon occlusion of RVOT

| o)
30<RVEDV=45%N

B-blocker effective in cases with
narrow RVOT

< BAS %175 LFEIFIC, b7 - EERELE
7w, VSD ofdE, EmFGHEIEOFRE, &
FEBROETE # 5 & &b, EEMNAEIHE
WE R (PLV/PRYV), LVmass, 7= 5K H =%
(LVEF) %54 5.

Fox 3dir, TGA o Ikt LT HbBIIR= A
vFETIEHEL->TEYY, EEML—=V
FEL LT, & 4mm o Goretex graft # fj
wW7-72M modified Blalock F4FL, JiBhiREdE
WixfT-oTnb. b L—= 1 7 FiithOREEE
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Fig. 11. Schematic drawing of an open valvotomy
through pulmonary arteriotomy using balloon
occlusion technique for the right ventricular out-
flow tract.

LR oREIZE, LT a2 — K2 iE
DTHHTH S (Table 8). WigLr= = —F Tl
WHICAE > BB R > TWELEHE
(Fig. 13) 3, A% v L ik £% > FEicly
(Fig. 14) OB L 5L 5ich Y, EEHED
E& (LVPWT) BEFLLEICET T, RIEF
Wr 2R EEX O, LT - BERET
PLV/PRV 0.8 PIE, LVmass 704N LI E<T
LVEF REHET dhiE, BIRZA v FFHifidE

FRELIRBOBE & RROBRVL

RVEDV%N
(%) O Valvotomy only (* S-blocker administration)
© Valvotomy + Blalock-Taussig
@ Blalock-Taussig
1001
r o
B o
50 - &% o
A o+
[©]
| .. @ e
L )
5 10 15

Diameter of tricuspid valve (mm)

Fig. 12. Relationship between right ventricular
end-diastolic volume (expressed as % of the
normal value) and the diameter of the tricuspid
valve in 12 patients with known detailed ana-
tomical diagnosis.

Table 8. Arterial switch operation for trans-
position of the great arteries (TGA)

Training of LV {Modiﬁed Blalock-Taussig (L)
4+ pulmonary artery banding

Timing of definitive operation

PLV/PRV=0.8
LVmass=709%

LVEF in normal range
LVPWT =normal range

Echocardiography /Shape of the IVS...flat or
convex from the LV to the
RV during systole

Cardiac
catheterization

HTERLIZITH T L WHE3Y. BRE2E[E»
WERIZBIT B BIR 24 v F F47 11 Bl ok i &
Table 9 iz R L7z EEbrL—=r7%n TGA

Table 7. Surgical management of PPA

No. of _ Age at
cases investigation

Procedures and results

17

Open valvotomy via
PA-tomy 11 (1)

Blalock-Taussig

Additional
Blalock-Taussig
B —

6 (0)

( ): Early death, (1981.4~1986.4, KCH)
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Fig. 13. 2-D echocardiogram of a patient with simple TGA.
The interventricular septum is convex from the RV to the LV during systole.

RV

Fig. 14. 2-D echocardiogram of the same patient as in Fig. 13 after preliminary Blalock-
Taussig operation and pulmonary artery banding.
The interventricular septum is convex from the LV to the RV during systole.
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Table 9. Arterial switch operation for TGA

FRELRBODET L IHFOBT

(1984.9~1986. 8, KCH)

No. of Age at Prior LV mass Op. method
Type cases operation surgery PLV/PRV (%N) LVEF (Early death)
TGA, 2 1y B-T and
PAB (9m, 10m) 0.86~1.02 69~135 0.60~0.74 Lecompte 4 (0)
+PDA 2 46~53d
TGA[; 3 PAB (1 m)
+CoA 1 5m~2y SF, PAB and 0.86~1.07 74~133 0.63~0.72 Lecompte 4 (1)
PDA lig. (10d)
B-H and
A PAB (12d
Taussig-Bing 2 PAB ( d ) Lecompte 2 (0)
an
1ly~2y PDA lig. (30 d) 0.96~1.16 91~114 0.69~0.72
+CoA 1 CF, PAB and Modified

PDA div. (18d)

Jatene 1 (0)

B-T =Blalock-Taussig; B-H=Blalock-Hanlon; PAB=pulmonary artery banding; SF=subclavian flap aorto-

plasty ; CF =carotid flap aortoplasty.

1 %24, I #+PDA 24, TGA II % 44|(5
% 14lic CoA &), Taussig-Bing #% 441 (5
b 1filic CoA &) oFt114ITH 525, RIEF
#iigi o PLV/PRV 3 0.86~1.16, LVmass |3
69~135%N, LVEF 3 0.60~0.74 <, [r==—
HEEZ2TVEB 7z, LVPWT gwih
LYEEUET, IE#HC T3 0EPRIR, £
BICHEM RV LERE - FRICHOFE L o 7.
11 {50 1 5l % 4542 7 B H iz septic shock iz kv
Ko, ZOEFIZBNTD, HigEHOMmT
BIRIEBD TRIFTH - /.

T LD

FAERY, 9ELRYMCEHRLET S FEREA
BIZOWT, 2B, FHEGR X OFHRE 2 d
Rz SEEEICBIT B Zh S EBREOEBRRE 0%
LWl ki, Oz o — KBk e Bk A KRS
IRE&ER 7 £ DIHR WA DML O, PGE, #
GBI 0 MEREREE 2 £ o FniEE o,
BIOFRFE, ik, AFREEOMESRR LIk
BLZABKTH -l DT a—BHORED
FEe & bic, HRIZE, WMENFEHR»SRET
B RBHL, BIOREFHR%D follow-

up KE»3 LT a—XBKOLER, S$%ET
FTHE>TWSbDLEEZLNS.

= #

HREDREBON, FHER, HELRMCRE
FiirBET 2REHLY LIS, FNESCET 3
OB LFH LB~

i IREREEE (TAPVD): 3 » AKiH
T, FRIE LTAHALDRDER 2IThiwv. L=
a— g, BREBAHROIDO LT R,
KREIRIEZE A OF O F EHEE O 1 DELFROER
iR ERBEEML, 2Wi%k 12~24 BER OfRRY
R EREE 21T > 20 b, BALRIEFEINEZ1T .

KBIRFERE (CoA): Lz 2 — & BEBIIRE
AKRBIRIER < 2 L, CoA Hijphfi< VSD
(+PDA) &1 <13, EIA KBIRFEZ1T5.
TGA % Taussig-Bing 7 & &M bR 54|
T, 72 KEIIRE & + MRS it
(PAB) %175.

KBRS BEBTEE (IAA) : PGE, #5412 X v fER
DHEEFY, LT LT a—XBHTICX VK
B, EERHEKRECFELIHT 5. FHIK
BiRFEE L PAB 2175 W58t L o T
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wa.

HEIHBIAREASHE : PGE, 50k, BHlich
7 BB TALROEEL 7 5 L FERFC, BAS %
75. RVEDV<20%N, = LAHEB<60%N <
sinusoid coronary artery communication 23%
bh 54Tk Blalock F4ff%E—RINEL +5 2,
Z O OEER T HREBAFTREBEF TR, TTH
EHE balloon occlusion iz X 3 E# T fHLIEd
MEFE—B|RE LTV 3.

PPA, TA 2 PA+VSD Eflict+ 3y v
MEWE, 7ok 2 FERMTL Blalock F4iE 5
—&IRE LT 3. B TEIIRCABIIRASHE W E
#icix, PGE; TRIEORE:2#->T, KE4~
Skg WKELTHLFEHEITS.

Kifngsnirne : I Blizyt LT arterial switch
FfioF#HE L oTRY, EEPL—=v7LL
T, /4 modified Blalock+PAB %#47-Tw3%.
R F i ok Eiciz PLV/PRVZ0S8, £%%
BEE=TEH, EEBEE=70%%EON i, L=
2 — X COUHER I B 1T 5 LERRFEO HRE (EE
flicicz b2z &) R ERERL LTV S.

X B
D) i HR, WOKEL WIBFE, KEFE: 32 A

2)

3)

4

5)

6)

7

8
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ki5 TAPVD o4 fliaH. HOs4&sE 16: 68-71,
1986

WHaEEL, FHEAMEKR, KEHE HIIBY W
%%’ 'E—F %) ElﬂﬁIE, EEEIEE, ’l‘)”?l:g_'y
rhtFnsk : WA - SLVE O RBIARKEASAE I UM KB
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