EREOEEBEHT 2/NRICHT 2 ihfE BT = — 0 F MY & RS

REDEBEET /NRICHT S
firpie = 2 — O F MM &R A

AR EFE*
AN
1. % =1

FRET=a— (LLF TEE) oEKICHIZ,
1976412 Frazin! HiZ X » CTHAD b hto. Lk
X, M-mode EEDOHRTHY, FIROEHE IR
REMEE» S, HEVER L -72ny, 1980
Ebici, BFt7 280 probe NEAFEIH
ToRIEOBEEIBLAE L S5ICRY, IHICH
F— Ky 77— B EILL-T, KL
RiZICAEN B X5 iIcl -1, DNEOZETE,
probe D% A XOMEH S, BEIZOEHIZFER
BICR 5T tehsy, 1988FICEA - 35562 75,
7w btk ET, DNEHOMY probe A BHFE
LTk, FEREZELE S OEMCHV-6NS
ot »>T &, HloOEoFhitic b e &
HFFICERMIC O EBETE 5 06, if
FDE=FZ—DBMCHERINAED TS,

EE 51X, 1989FEDFKLLIK, EAT/EHE K
mENEHC TOLOFM (& LTBOM) &%
Fr-BEi, Mo EZE S X OOEET =
A—kHME LT, BEBET - 2TV, £O
HRKE MBS OWCTHRA Lo THET 5.
feds, RSO IZA120E A ATERA RSB
Sl TRELIE.

o, MREFZE

REIE, 19894118 7 519914 3 A % T i
ICFMM & 1T SN e HIE33F - LIR3ABIT, Fin

RN KR 2 HHT BB
i/ A TR B
SNV

AR E

W —

Table 1 194 Lesions in 67 Patients

617

X320 7 H185%, /IMAEFX 2.5kg TH 7.
BADNR % Table 1 1277,

Lesion No.
Atrial septal defect 10
Patent foramen ovale 3
Ventricular septal defect

Subarterial 5

Perimembranous 29

Muscular 5
Tetralogy of Fallot 6
Atrioventricular septal defect

Partial 2

Complete 4
Univentricular heart 4
Transposition of great arteries 4
Double outlet right ventricle 9
Mitral regurgitation 6
Tricuspid regurgitation 3
Pulmonary stenosis 11
Pulmonary atresia 2
Double chambered right ventricle 2
Subaortic stenosis 3
Aortic regurgitation 6
Coarctation/Interruption of aorta 7
Patent ductus arteriosus 11
Patent left superior vena cava 5
Single coronary artery 2
Dextrocardia 2
Post pulmonary artery banding 10
Post Blalock-Taussing shunt 9
Pulmonary hypertension 15
Others 19
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iR ABET T —OF 5 EHE, U TOM®

DTH5.

1) iR Lo =4 —.

2) Fifgio&z&2E. i, TTE RLmEE
FTRBE BREEBSZLITLY, L2
FIEMEICTAZ L.

3) DEEDEEORREE R ICFM L, Fivot
Tz 2T (FlziE, BE? S EL v »Tuvig
WEBEICEEBEE B L), AREICHEY)
7¢ advice 52352 L.
BAERNICIE, koL 5 RFIETER L.

1) MEEAK, CVP 4 AL LML
BT LTh 5, probe ZIEAT 5. AL,
FRELRHBR (R L 7.

2) &9 probe #EnFE THEAL, A %M
BEE5. ZOWEICE\ T M-mode TEZE
HEIR 25T L, AZBRHEEZ Pombo Y i
- THHT S (Fig. 1).

3) I - VI EHE LD, MATORAER
IRER T - MK & T2, #LWIE®RY
HHNENFHEICEZ 5.

4) FrP R AEEEGR £ o3 PR S B E
LT, LEBEEHEFE=F—F 2.

5) RN EAT, hEARESLHMEESELN
X5k oten, BEOREDOTH #1772 5.
H L, EARMEN K-> TWE, Tz sst
Biclzz, LE I HOIHBELZED .

6) MRS KD BENSFMETRE T, 2) &
Ffkic LT, FrrUiEd = v 7 15,

7) 7ok, Mgz — (LUF TTE) icX% Kk
EANROBIEM & #2729 iz, TEEprobe
HWABR HEERIC, TTE TORELHb
BT~ 7.

HRHLEEHE, —a2—-KE1r7 b
SSD-870 T, Z h i & £ E probe O
UST-5220VS %703 UST-5234S ##ft L CTH
\+7z. probe oY A Xk, #iEH 12
mmX10mm, #%#E» 7mm THS. K\ HD
probe (%, A& 20kg LA EDOBEHICR Y FHL
7o, Wb EER RS 5 MHz T, transverse
axis type, T 72bbi ¥ 7 Moxt L CEBEF RO
scanning plane ##7> single plane ® probe T

Fig. 1 Measurement of the internal dimension of the left ventricle. Ejection frac-
tion of the left ventricle (LVEF) is calculated as follows:

LVEF=1—(LVIDS/LVIDD)?

(Pombo, 1961)

IVS=interventricular septum; LV=left ventricle; LVIDD=left ven-

tricular internal dimension in diastole; LVIDS=left ventricular internal

dimension in systole; PM=papillary muscle; RV =right ventricle.
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HD. Fo, v KA TRIETTENIT O 190 #h
FaZENTES.

m. #& ES

1. probe OEA, /WD

BOIORGIE, MRS &M\ CHEE TIC probe
A LICH, RBRHESFRICERT 5126,
74 FTRREGICHBA LG,

HRIIBBOLAMBRTEL2LDOTH 72, F
EIRIZHS D probe # AN B &, RiEEEE
B IeHIi, RIEFLBEG \FohinC &a
Hote. REEZBRLHWALTCVEZ LN, BE
HEGTZREATHS1E Livizu.

probe O#E{EIZ, BEOIETE, MREEHE OB
23 » THife » 7o, BRERIEOMAICIZR Y 75
THREDE=ZF—FHPLAEL—Z—NEBHNT
WBHHIT, Ta—KEEIME BB THS
MEDHRADFNICEN B 5B 1T, 2O
B, KERRZALDRA v F OE(EL probe D
TERFERHC TS 2 e TET, BFEN L E
FWCRIFERCARETH - 1.

2. FrERK

OEYRRER, RRET -2 R EFR
BT RAET, (LE, KX, BLUOKEHRSK
Bk ¥, BEOBEY L oMEIICBZE T
7z (Fig. 2). LK RBoO—K O RIBL, WAk
BRI fin S T

LEFRIIEE, RS S i AR O KB,
PUpEMTEIR C L <BETE A (Fig. 3). Ziuck
LT, Transverse axis ¢ probe Tix, HGZEFH
BOBE R 7o, HHEBORBIZHEL £
T EN S ot

BEME, BE - s bIcRIFICBE T
(Fig. 4). MERICHENT, ZLFTRE— LR
DI BDOT, ETHREIEHLDLI TH-
y il

it EhARiE, EAGEIRY & AIBIROERES X Y
Mtz k< BETxn, Ef#kE, KEXD
NEDTCDFIEF O Z A L Bx e &
Eoto. BIREMEIEMBRS L R 51
X;b, 154 L probe Bk E, Enb R
AT X5 THLBEETEL. L, MVE
REDBEDOLZWNIS L et -1,

3. (BIEOH

Fig. 2 Transesophageal view of an atrial septal
defect. Due to a Chiari network crossing
the atrial septal defect, there seems to be
two small defects (arrows). LA=left

atrium; RA =right atrium.

Fig. 3 Transesophageal view of a muscular ven-

tricular septal defect in the inlet interven-
tricular septum (arrow). LV =left ventri-
cle: RV =right ventricle.

AT L Ak, LETROBZERA
5T, LB IBHIS#EE OB EEE OB KT IE
ECZcE . LHEPRKRIEEZME L1060
THEIRIFAKIBAS Y FHD 1 flico i X v &
BRI 7o, Bl TTE BXw, BREED
OHF—F VBREICTHR IR,

Lo L, OERRERBOEEERKICOVTE,
FOZWRBEIRS ko 1. Thbb, LEH
fRRig - 7 7 v — k7% & TOLEHRRRIE % HH
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2us

Fig. 4 Preoperative and postoperative mitral regurgitation demonstrated by

transesophageal cross-sectional imaging and color flow mapping. Com-

pared with the left panel (preoperative state), the right panel (post-an-

nuloplasty) shows much smaller regurgitation. LA=left atrium;

LV =left ventricle.

LAERFI400 R, SREERFO#EMgEET = — T, )
THBEIDE GO SR DIE, 1661 TH - o’
ZOH LiffficERET I - T TV oo
i3 BB E R 7.

R e A LHEWHRM 2 £ 0, BERFOBER
OFFM, AT RBICAES TIEETH -7, B
Eflex L CEIE Iz SR ciERNE, LAREK
KIBIREFMESZDUFITH - 127, MikFEHic
FEC LICfEf bk &, BB TTE T3 &
<=L 7. fiidh TEE i X 23 E -
THRL - BEE2TR - EMZ 2 FIEER L.
1 Bl e RIEMEIE S P o 3k BT, (EiEfFa
BB T > TLIAEHMA L, TEE 12X
D EIEPERSEE TH D LM S hiciew, @
MEFEIRMIC AT ) far LIS, &5 160,
R 2 X 2 =i o 1 4« 8¢, TEE
WLV IBEEA TS LML, BIEEE T 7o
¥ 145 B low output syndrome D7-3HIET L

Fa
I

ffiEh ko> debanding 7 & o BAEMIFL O R4
OFHE, WBGE LR Ky 75— TalkE
THhotehy, B Ky 75 =2 \F 2D T,
HERT b b RERERENK > TV 256
WX, O FHE,RETH - 7.

4. LHERED R

OEBERC, MofRicLiZLEaendo
FErhlRo A R EE) T, AEEENTE T X <BE
TET.

TTE & TEE b, EEEE#HEOMNEMEZ L
8T 5L, PR & ORI O £EA R0 HEE
FEEIXFNEN0.76, 0.61, FhAbrbEE I
BERHERIZOWGTIH0.65TH Y, TR HEH
Rif7 B & L1 (Fig. 5).

5. &PHEICRILT

HALEH M7 ¥ OEE R EOHETRD S h
o tc. TR 24EERE L AICFE LS L 2o AE I o I B
(25kg OFAEREGLAM) T, BEHBEICRE
HERD B ARh -1,

v, & =

1. BEHMBEUFHRICEALT

BfRET %I, SRE - L TR
B oM AL TH B0 T, David &Y
X, BRI ZOERICER > THEERIT—E
HIMBE 2T H2RETHS, LEELTLS.
EZFLTOREEROENLTERL 12D T,
probe OIFEAZ, BEHDOEHEFROEFEETH Y,
SO B~ DOFEEIREICFE I TV 5 KEFRHE
IZHEHE L7-. probe & BEOHZ K EE 5D,
2 L— RWHEAT B2 T, B EEES 3
EihwtBbhi.

2. FREEERICELT

HF56T G Z L <, transvers axis DI
@ probe T, LETRPLEZERORE I IEH
BREWNAETH 1. T, KDL 5 RER
DZcE, BRETI-DEHTHZ EEDbR
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I I
0 0.5 1.0 TTE

Fig. 5 The ejection fraction of the left ventricle
measured by transesophageal echocar-
diography and transthoracic echocar-
diography.

Number of the patients: 38, correlation
coefficient: 0.65, regression line:
y=0.68x+0.23

TEE =transesophageal echocar-
diography; TTE=transthoracic echocar-
diography. Closed circle=measured at
the beginning of the operation; open
circle=mesured at the end of the opera-
tion.

5.
a. FRESCHADOEFRRIBOMA - K& S
DITHTZ T
b. BEMCRBOMELZE, kL UOFHEIM S
%\ A EIRANT 107 A A
c . DPBERRIBAR 1ETF it o iy FhEFA
ThIEH LT, AERBECBGRT 2HE,
Z A7 7 v — PIEUE O 4 5 I H B B E o L ZE PR
RIBT I, [HBIRFAHM AR & OBEIE, D& A
7°D probe DF{ADFHHME V2 B, EREOE
FBITiX, ZOMLELOREN L\ DT, ERipHE
T» 5. Longitudinal axis ¢ probe %, H=EF
HEgoHIZE LTV 50 T, IEfERTEZE O
728121, biplane ® probe DEAAEE L.
AL, /NEF® biplane » probe 1%, &R 7
mm D HDOIESN T B7, BURER TIdAE
DERBICBVO0T, BECFIANDSENTE
2RI TH B.

OEFRRBOEREEOZHEIERE X, Muhiu-
deen 58 FEERAICEE QBRI & Rk H
ot B RT VB, EESORER T,
M ORERET 2 — CTOZWEE X, BREROK
BBt o — |2 RB EMARVEL ST, L,
BRI O EOEERER D > T, FBE
ZHCHRT BIER B S\ 0T, itk —EHiE %
el LIC OB N LETH S,

3. LBEBEICRIL T

EEORFEEOREL LTk, £ZEE@®EO
JEA & Pombo =iz L - TEH LREXR%*H
oL BRESERE, RAMSOMBOFEEZT S
7o, R R OTREE L X 2 ey, B
NEGTEL AV TEY, ffid - MiEER
BERCTHCRTHERATHE EE 2. EiEE
Ta— ik HBIEMEE OB HENRIFTH S
DT, ML MED, BT k- THEH
LicEZERERE, fiFicRAETa—1ck-»T
BH LT &R, A—0EELLRT LT
X, TORBEREE RS ik, ik - iR
BIZRWTER» HBEELOND.

MEORETHIEROVEDLE LT, EhghEx
a—LtRABET—TiX, EEEE@WE T
M-mode #— Y W BLIMEIRELB LS Z
EnEzbh3. Tbb, BT a—0h—
YNILEFRELEERBELRLL, FRET
I—DH =Y VT LY L0EThBERE %
WHZ LTk D., Tk, EHEOLED X 5T
FEBEEIE ISR AL CoBlE
BEIENTH BN, FRCLIEER ETESR
DB LIcBa=e, BEERNICRFE O H 558121
KRERBELEUDAHEELD S.

FMAIEOLZRHEROE IOV T, OFf
REDOHE, KENNRERRER, EEOEERE L L
PBRTAD Tk EBbhis, gL
TEBEFMMRDEHETH > Ielodd, —ED
FEEIZ R Lz eh-tc. SHEBIEFIRAEINL
7o B I BITHET Licy.

V. & i

4 [l 7 transverse axis/single plane @ pro-
be T, LEFR - MABLOZESRE - BER - £
FHEIAR - GAEIIRZ &1k, X <BETE. Lo
L, AERHEE - mERFROREITE L EE#
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T, 2O ESDIIEHRTREZE O DIz,
biplane @ probe 2UHTH 5 LE 2 bhlc.
BARET 3 — I TROICAERME T, HEHghE
Ta—TRDHDOLRFRHEREZRLE. L
Mo, EEERHEZ, #2OEFO RO
BREDEL 2R RICFHE T 216 & LTHEAT
HBEBbhi.

fsam & LT, MipEAET = — 3/ NEOERED
FMBEOR LIZHFE LS 560 EE 2 bhi.

VI, 2

iR REET 2 - 2T 2IChic->T, W
JIufe i e B LN RIRBERRER R o B U 2 5
A, ERES— %A Ui BB LET.
o, FHEHSEEOT 7 = v 7 B L THE%K
B tc i e B EERNRFEN BRI o /MR RE A
ELHELLE L BT ET.
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Intraoperative transesophageal echocardiography in infants

and children with congenital heart disease

M. Akagi*, A. Ishizawa**, K. Koike**
J. Kobayashi*** and T. Isoda**

*Dept. of Pediatrics, The University of Tokyo
**Division. of Cardiology, National Children’s Hospital
***Hogpital for sick children, Toronto

Intraoperative transesophageal echocar-
diography (TEE) was performed in 67 children
with congenital heart disease who underwent
cardiac surgery at the National Children’s
Hospital in Tokyo, to determine the utility and
limitations of TEE. :
Lesions in the interatrial septum, the atrioven-
tricular valves, the inlet and membranous in-
terventricular septum, the main pulmonary
artery, and the right pulmonary artery were cor-
rectly identified. But lesions that involved the
right ventricular outflow tract and the left
pulmonary artery were often difficult to identify
with transverse axis transesophageal probe.
Tee was useful in assessing the adequacy of
surgical repair, especially the repair of the

atrioventricular valve and the atrioventricular

septal defect.

TEE was also used as a monitor of the ven-
tricular performance. Ventricular wall motions
were well observed in the short axis view. A
good correlation was obtained between the ejec-
tion fraction of the left ventricle using TEE and
that wusing transthoracic
(r=0.65).

In conclusion, TEE was useful in preoperative

echocardiography

diagnosis, in monitoring of the ventricular per-
formance, and in assessing the adequacy of the
surgical procedure. But transverse axis probe
had some limitations in detecting the lesions in
the right ventricular outflow tract and left
pulmonary artery. There were no complica-
tions in any of the patients.

Key words: Transesophageal echocardiography, Intraoperative echocardiography, Children,

Congenital heart disease, Ventricular performance
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