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Summary

Cyanosis, respiratory distress and heart failure are common symptoms of newborn infants not
only with cardiac lesions but others such as pulmonary disease, infection, metabolic disorders and central
nervous disease. The facts render differentiation of cardiac and other lesions more difficult in this age
group. Also about one-thirds of the newborn with congenital heart disease die in the first month of
life. Correct definitive diagnosis without delay is essential for the effective treatment.

Recently new technique of echocardiography has been attempted to resolve these complex problems.
We tried to solve 4 important problems in echocardiography of the newborn infant.

PROBLEM #1: Technical problem in echocardiography of the newborninfant. Small, high
frequency transducer (5 MHz, 10 mm in diameter) should be employed to evaluate the small cardiac
structures of newborn infant. Long strip chart recording is also beneficial for sector scanning to various
directions to detect the position of cardiac segments and the relations between them.

PROBLEM #2: Normal values in echocardiogram of newborn. Twenty-five normal infants
within 7 days of age were examined, and normal values in echocardiograms were presented.

PROBLEM #3: How to approach to the structural evaluation by echocardiography. Segmental
approach is important to evaluate the major cardiac structural anomaly by echocardiography to determine
the ventricular loop, the relation of great arteries to the ventricle, major anomalies of valves and the
atrioventricular alignment. Most of the critical heart disease in neonate, such as hypoplastic left heart
syndrome, tricuspid or pulmonary atresia and transposition of great arteries, have major echocardio-
graphic anomalies, therefore rapid and easy diagnostic evaluation for these lesions was possible by
echocardiography.

PROBLEM #4: Evaluation of cardiac function to differentiate congenital heart disease with
minor structural anomalies from nonstructural heart disease.

Large PDA or VSD in premature infant and respiratory distress syndrome with PDA have large
L-R shunt in newborn period though do not present the major echocardiographic anomaly, but in-
creased LA/Ao ratio suggests the presence of a large L-R shunt. In nonstructural heart disease such
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as neonatal myocarditis and cardiomyopathy due to hypoglycemia of newborn, LA/Ao ratio was also
increased. Mean Vcr and PEP/ET by echocardiography were are useful to evaluate the cardiac
function of newborn and possible to differentiate both lesions.
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Table 1.

2D b0, JIMILORAES, BIRE, #IRE
7t ¥ ofAEIce LT, adaptation TE FIZEER
hypoxia ®, LREEZFILETTIHDHELS,
REAoDHALELENSE. L a—iE, OFE
ORERFE FREIC, L GRE CHErTE,
FERCBI b OREEELBFRTEDIHN

REHRELTERBERTE TS,

Z I T, BRI ERE LR hypoxia

BaRLIC S R MO R BS54,

Cardio-pulmonary syndrome in neonate

(Kato)

I. Noncardiac problems
Cyanosis
Respiratory distress

Intracranial hemorrhage

Neonatal sepsis

Respiratory distress syndrome (RDS)
Hyperviscosity syndrome
Methemoglobinemia

II. Nonstructural heart diseases
Cardiomegaly
Heart failure
Respiratory distress

Neonatal hypoglycemia

(idiopathic, infant of diabetic mother)
Hypocalcemia
Neonatal myocarditis (Coxsakie virus)
Neonatal thyrotoxicosis
Congenital A-V block
Severe anemia
A-V fistula (intracranial etc.)
RDS with PDA (delayed closure)
Persistent fetal circulation

III. Congenital heart diseases
Cyanosis
Heart failure

Hypoplastic left heart*

Pulmonary atresia*

Tricuspid atresia*

TARVD (with PV obstruction)

TGA*

Large VSD or PDA in premature infant
Coarctation syndrome

Ebstein anomaly*

*  With major echocardiographic anomaly
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heart disease 10 ff], 35X O IEHH4A IR 25 4%
MELL, UTOMBECHL7? 7’u—F 217 >
7z.

Problem #1 #HAEROCII-—RREEICIWVL
TOHFEDHE

1. PSURTa—HY—

HAEROERIMIEIFOH 12~2/3 nk& &
ThY, RADOLT a—Kiz standard ¢ LTH
wHhTws 225MHz, BEE 10mm o r5 >
AV a—Y—BHFERCEY TRV L AR
N3 Zox\v, I URTa—F—0FEKE,
1% (¢) @ L % 5. 2 MHz 10mmg, 3 MHz
Smm¢, 4 MHz 5mm¢, 5 MHz 5mm¢ o 4
BOLF RV a—y—kR—HERICH, K
BRET L 72,

HFERTE, BEROBEVLOEREREBANE
{, EICHEREEL CHARICER T8 T
&l TR, HAEROOEAHIMEEL v BV
BizdhHy, Lrd, EEHEETH 3~4cm L

il

il

10 mm in diameter, 2MHz

Fig. 1. Transducer for a newborn infant.

HEHERORBOD

nig L, BOBEOMEALEY SMHz 42 &0
BRAEEDO S RV 2= —HBELTVB LD
LEZ2BbNRS. Fh, bRV a—H—DRD
MEicELTY, Fig.lizR/+Eoic, Boks
VL EAVSE, FEROICBYTIDEOIL
VEAMB T a—F0B\, ik xiE, KBRE
FBIARSIEF OMERRICH Y e h3 b, bizh b
Hit%, L2VRILEICHELHICEHSH, b
RESTHBNREINIELALDS?. LrbL
KOEME VDT a—2055 7o, BIFEH
iy, HRlEORY bhT itk 5. ULk
v, FAERIC 8vTik, SMHz Smm¢ o
TRV a—%—NhobtbBEL T3 L DR
IZEL 7z

2. BRAE

K&<ix, £F5unA F 74120k strip chart
BHFEO2HELHB. KIuAf K74 L LIFERE
T, TSR ERTCHWTE2EmMBH 5. L
LAanG, bThR5sX e, FEROEERED
&R o FMicix, Mo major segments,

5 mm in diameter,5MHz

It is important to select the transducer appropriate for the size of the patient to evaluate the accurate
structural anomaly. The transducer of higher frequency (5 MHz) and of smaller diameter (10 mm)
should be employed for echocardiographic evaluation of small cardiac structures in the newborn

infants.
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BEHF, LAROMEBESLORNVEKRE, £HM
ANDEIF—RAF Y VILE 2 TRZZEHBLET,
TEhiE, zhdofEBERMRE Mo L
g EiciEZETED L, bolb ZHMTHS.
ZOBRTEIAT v FT7 41001, —HDO7 4
N BIZERS T B O RERIAEI 22 b Y RNE T,
strip chart ki long recording B TC& 35z &
BHLELR 3.

Problem #2 EEHERDOOII—-HDEHEH

EFFAEROL 2 - X 25 AEEL T
i, ZLOBMERALNBSY. Ka b, AEE
Iy A% 1BEETO EFHER 25 flicowvT,
H xR~ 2OEHFEL £28D f#ix Table
2 RTH, EFFERCBCT, FRESCEA
CHREEHR Z L3, UTOLBY THS.

Table 2. Normal values for echocardiographic
measurement of neonate

n=25 Mean + 2SD
Age 0 - 7 days

Body weight 3,100 gr + 600
BSA 0.20 m? + 0.03
PAD 1.1cm + 0.25
RVDd 0.9 + 0.2
LVDs 1.1 + 0.25
LVDd 1.55 + 0.3
LVPW 0.36 + 0.05
IVS 0.55 + 0.08
AoD 0.94 + 0.07
LAD 0.7 + 0.08
RVD/LVD 0.58 + 0.05
IVS/LVPW 1.53 + 0.5
LAD/AoD 0.75 + 0.16
ET 210 msec, + 30
PEP 80 + 15
PEP/ET 0.38 + 0.1
Mean Vcf 1.4 + 0.25

1) RVD/LVD 2 0.58+0.05 ¢, HEHIA=E
BRE.

2) LAD/AoD 7 0.75+0.16 <, W&HIER
B’HIhE .

3) IVS/LVPW 3 1.53+0.5 <, H#HLE
FfEAE <, asymmetric septal hypertro-
phy (ASH) mE# T55 13 222540
BLLr%L, AEHLERRELEC LW
z5.

Problem #3 #iERP(CX+37 7 n—F

Van Praagh!?® |z & 3.00E0EFHZENICE
I3 5 segmental approach m# x %, Solinger
BRRLTa—RICbBAL, RFEHL LT a—
iz k e & RA . ZOFEIC X-T,
EAH e DREORENBEI T, BHELFEIC
LISATE R X ST otz LLIZ, UTFIO@®N
% ventricular loop, conotruncus, A-V valve
8L U atrioventricular alignment R 3,
echocardiographic major anomaly & $\ % 3%
LbDOTHB.

1. Segmental approach

%7, 3 >» major cardiac segments r Z
DRBY BT 5.

1) Viscero-atrial situs

IEfL (situs solitus), ¥fifii (situs inversus),
JEEAL (situs ambiguus) 23H Y, T FhITH
[ EBIfRAR—E (viscero-atrial discordance)
BhHsb. LTa—[FT, situs & » 5 HERIZE
AbhigvoT, MEFERL N itk B, -
B - B - REOMEBROLER O PEEREIC
Lo TRETS. &bk, 7o¥4Icky, F
RBROMELLEOHBIZL > TED LR B.

2) Ventricular loop

D-loop & L-loop #3% b, D-loop TitA=E
WA, EBEBEFICHY, L-loop Txtick 3.
DT a—[p 5 005 loop DHEFIZ-EDZ &
ko TRESH 3.

1) 200FRRTa—-pBhHokPE, BEZ
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D-TGA

D-DORV

Solitus

CONOTRUNCUS (RELATIONSHIP BETWEEN GREAT ARTERIES)

s Inversus L-TGA
“"""'s " YU ([ifgg) (Noxma)} ) \/
R—*—L A A
1 P A A
Supenor View
"l U§
.!l
R L ‘J'
(°)
A
CARDIAC D-1oop Tube L-Toop
Anterior View \ N—"" ——
LOOPS T TA T
S
BC
LV v A RV
1 RV A LV e
— A
7 N\
: : Inversus
anverer vew | VISCERO- Solittus(Norma1)] Ambiguus (Mirrgr image)
ATRIAL
SITUS
$ RA RA
.._|_L
‘ B ¢

Fig. 2. Segmental approach to congenital heart disease.
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REVBFIF BT 20T, HiHFOEEFIES
PEEFHR L VAEFIZHhiE D-loop, EFichh
¥ L-loop.

i) BEFLEAROMICERMERONE, %
DEZEREFOLERIEETHY, ZOLENE
#HicbhiE D-loop Lz 5.

iii) 2o0EARERVHTEEE, BE, F
FASHDEN 513 5 B HBIRF T, BV iz ) AKE)
MFEThHs. XK, MoBIRE )AL
Hhix (D-loop), loop rule X v.3»=ix D-loop
<, 0z L-loop TH 3.

3) Conotruncus (KIIEFDHMER L R LEL

DORHY)
2o0NHFpEEHL, TOHI% EA LT
BfRE s —2F v L ICL o TRET .

i) LLATEED X 92 L2 loop BRkE - T
hiE, D-loop TixAlF 0BT KEMRK, £FHD
Mg MBIk E v 2 5. L-loop widifilc 3.

i) AFOFFAES LEHEL, @ FH

P DBE ) BIBIIRT & 5 (BEE o Flid fLE
BhHHER, FREAROREI TR VT LA
£\).

DX HiZ, 3o major segments ¥, [T =
—Rh oL, 2o0EER, 2o0¥ARK0
Ta—%kEbxT, ZOMBRERBL U2%2D
FE, €78 —2F v Lo THHTT 51519,

4) Valve and atrio-ventricular alignment

BEHO atresia RIEFHEERAL LIRS h
BEEFHRRY A F 0 major anomaly, 8k OWLE
LoonNY o B (B, straddling A-V
valve 72 ¥) VEET, HERMICHBEL 2 5
CHD &< Rz s/ v—7I2izv3. ROWE
BT 50T 2 -5 of#ITFRET, LiIFL
i, oREEEZLOSLOMRH B2, FHERS
LRTE, BER PARVBEFCHELTVA
3, phb LT a—REEHETESI0T, £
NOoDFza—3L 520N VA, atresia
DOREHENE L, BEITHS. LiZzos v—

-

ATMV-TV. 2 IV-MV-AO(PA) $fAO_PA 4) TV-PA(AD

-

L4

Fig. 3. Echocardiogram of a 6 day-old normal newborn infant.
Echocardiographic sweep from the tricuspid valve to the mitral valve, the aortic valve and the pul-

monic valve.
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7T, BEEFMN 1 o>LriEFshirvibo, 2
ARBIELIEGshEZV O, DEX1OL
PEFGEshiwbon Y, Lxza—RKERELE
FREET3ZEHEL, BRBEETH 5.

2. ERFERDEE

Viscero-atrial situs %, JafiLv > b ¥ 20
o HEE T, situs solitus THBZ L #FEFL,
200FEERE, 200FAROTFELNE L
5. EE, BEFRSRLRE LTV, B
ERTCRBORLBRHEIESTHS. £ EhD
ROMBERbLIRBZ L, 2FIZIALOHLES LD
SR ELIF—2F ¥ LI o THWT S,

REERERRRAAE RN AR RN AR R RN R AR R R RRRAR AR AR R RN RRR AR RETE

¥

BIEHTAE SR B O

Fig. 3 CEFFAERO 1R+, ¥R
EfXy, BOMBREERTa—-2dY), £—
LrEEMNFICEITEE, bO 1 o0EER”E
Fiehs. BiFOEZERVZLAETHIDOT, #%
FOEERIZEIBRT, Lorb ERMCH B0,
LED loop 12 D-loop L4235, E—LZ&EHIC
AR EFCmT 3L, @igFTa—LRMEECE
BERTRME, FAFLH B, B KBk,
JHBIAR D Z T C IR BT TER VA, E—Lk &b
EMLESZmT3E, b9 1 o0EHRIRE
fWLEicdh Y, LEH D-loop Th 372, HARiD
M (B S & D b 5 M%&) BKEIRT, £

nn

1 1 ° /t

Fig. 4. Echocardiogram of a 4 day-old infant with hypoplastic left heart syndrome.

The large right ventricle and the tricuspid valve of large amplitude are recognized. The aortic
root arises from the tiny left ventricle in which the mitral valve motion is absent. The aortic valve
motion is also absent. The large pulmonary artery is located in the left anterior direction to the aorta,
which suggests the normal relation of the great arteries.
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KBUFTH iz b 2 KILE I HBNRE V5 2 &b,
O, L=, loop, LEXRMFBEHREITRTER
< (S-D-N), 4o major anomaly 372
wilitEs. Zokdic (Fig. 3) w<on»
Dy H—AFx v RERNIC, LRI
17> T, strip chart kRicEEHET 3L, —HKoL
= a—RTOHEORES—H TEMTE 5.

3. HFERBICAEICRDERELERR

Table 1 iR+ X o, HAERMICHBELR
% CHD om% < X, major cardiac segments,
F#o major anomaly 72 & & major echocardio-
graphic anomaly # {, >4 » 3% < (Table 1
), D a—RRgk EERATH 5.

1) Hypoplastic left heart syndrome

(HLHS)

RIEFRFASHSKBIIRFFAKH 2 H Y, £E, KB
ROBEFRELES o<, FAEREHI vsaVD
AeEBZL, TROEVCEETHZ. HEIEHH
FHROKRBIRAAKHOFE, VSD 0FE, KO#®
DN EBRERR ¥ OfABEHE T, fHix D spectrum
B s, 7#H0o HLHS ico %, .= =2 —HfT
REHFIRFTREx Lz (Fig. 4).

i) e MBS E £ Lo 248
Fra—RRHTEL 2ok KRERFEASEL H
D, ARSI LS I T, fEIESR O BELES)
FhEvie o biggkshnisn, DDR 7mm ¢
PN — BRI

i) 2% @FlIcBCT, PhEVRBEL b EE
fEpRii T &, £Z& (LVDd) & 2~8mm o
Bichy, FAEROERE 15.5+0.3 mm 2,
EbHT/IH&L, Meyer 52 ¢ 9mm LT Th
o tHELTVS. Lxza—Kicx 3 LVDd
LERRIC X BEHICIIBIE—F L2 s, LT a—
Koz ) neflicEF K& B 28 L o (Fig.
5).

i) RENARS I & O KEIR : KBRS BASH % 1%
SHITIE, KBRF =2 —BRETEAeh o728,
LHlicis T KBRS = 2 — Il L 2 AT R A3 A
bhiz. FRIZX D, Z OFNLERR O KBRS

LVIDd AoD s
WT NORMAL NEWBORN NORMAL NEWBORN
12—-20mm

7-=12mm

%

10,

10

]
,po
44M
\AA

/.
AA,MA

ECHO AUTOPSY ECHO AUTOPSY

Fig. 5. Left ventricular (LV) and aortic (AO)
dimensions in hypoplastic left heart syndrome.

@Ry, Ta—E— ARNLEHETY A
by, Rxa—HFEGEShiboLtELLRA,
EENSLETHS. KBIRE (AoD) i, Fkic
X BHBEIFE—F LR, Dz a—ZDIiE 5 H
KEWEEFRLE 2B, KBRESEFEOKE
SEFLEFE3IFSHY, vwFab DORV, d-
TGA %ff>Tw .

iv) £ : £ERE#& (LAD) 324l & b EFHEHE
iZh oz

v) BE, ZRF: 2flic FEOLK, =ZRF
T a—iRIEOHEAMSL LN DEFROHFEE
a3 3 Flica b h .

DT a—Fizk 38 F D 21 755D L,
R BHT L 12 F—F L, HLHS 0% 4 FS3HEM»
DEa—FIck > TRIEELEZEX N, ZORE
7 high risk ©, L2 bFEHHIRBIB R T E
*E2EDEBR L, DN TF—F VREZSLER
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Table 3 Echocardiographic classification of hypoplastic left heart syndrome

Type of HLHS

Echo findings

Aortic, mitral Relati f Aortic valve Mitral val
orio, mital g Relaon of Aorie valve pop um) MITSL VAN LyD ) Others
. . Vv 11 Small
Aortic atresia - Normal - ( 2“2' ;n;a) Sn-il-all (238 mm)
Aortic, mitral Ve 1l Vi 11
atresia - Normal - (gr% x;nr:) - (;r)sr rilnr:?)
Small Dextroposition of the
p-TGA + Normal - (£ 5mm) ant’ér;or gs:e;t artery
+
: : +, — Small Small
Mitral atresia Normal or small (< 4mm) - (< 5mm)
Very small Both great arteries
- DORV + Normal - (£ 3mm) anterior & side by side
cm L7 9, ik HLHS 2 RDS L &ERIARMNE L
: 5. 4@”:’)‘/"(*&?7]’1/7‘:. IE‘\IZI—_!‘_‘_O)%
20 . o major anomaly i34 5h T, 2 SDEER,
. 20o0¥HARIE, TAEZNEFOMETESESL
1.5ﬂ e " N
. 1) £, @R EXG44F3ANEET
e RUAFTH-723, HLHS X9y R&EWiEZ RL
1DF . fe. fEIEFRT 2 — 3 RHIRE S NI RRIB /N &
* # otz (Fig. 6).
0.5 . i) A, DERR: AEEERICHEAL, L
oo =rhfFo paradoxical movement 333 Flic A 5
(X ]
hiz. ZRFORBAERL TV 5.

Normal HLHS TAPVD PA,TA

Fig. 6. Left ventricular dimension in newborn
infant with congenital heart disease.

HLHS: hypoplastic left heart syndrome, TAPVD:
total anomalous pulmonary venous drainage, PA:
pulmonary atresia, TA: tricuspid atresia.

wiEXLRB. BxOFD > BERFRL LT
a—FoHTBHL, FIREIToc 1 ERBRL
7= (Table 3).

2) Total anomalous pulmonary venous

drainage (TAPVD)
B I RtiERARPAZE & f - 7c type ASRHE

iii) KBk, MBIAR: W& OMERRIEER O
D-position ¢ cardiac loop, conotruncus ¢ £
ke FBREAE CHERL T

iv) £ : £plic£5E LAD BERTFRICH -
7= (Fig. 7).

v) KERARER : 4 Bl 2 Blic EEREE 0%
ic free space AEgkah, KMiEIRE: (CPVC)
LEbh 3.

Ll EX v TAPVD oirERHR LT a—KED
FIRED 2 A, DAL, MhfisEhm & e 5 fifi 5
SMFTR, BYF7/ —¥RHY, LTa—HT
fEiER, KBRFBHFET 22, EORP/ME
%13, TAPVD »i¢4 -k $Ex 60, HLHS
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Fig. 7. Echocardiogram of a 20 day-old infant with total anomaous pulmonary venous

drainage.

The large right ventricle and the tricuspid valve of large amplitude are recognized. The left ventricle,
the left atrium and the aorta are small, but in which mitral and aortic valve motions can be seen.
Common pulmonary venous connection is recorded behind the left ventricular posterior wall.

VTN SN

Fig. 8. Echocardiogram of a 4 day-old infant with pulmonary atresia with intact ventricular
septum.

The small right ventricle and the large left ventricle are recognized. Tricuspid valve motion is small
and pulmonic valve motion can not be recorded. The right ventricular anterior wall is thick.
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LRERITE . EF®REDZREIC, iRk
» free space MILHFTEHIE, X HITBWMHT
HBO, IRIEIRER L, EFICX > TEDR
Bir)Bies0TcRITERV 2L Y,

Y—LRERIAEY, 22X 0 ETF, EAFRIC
I =2 X VICTEHRTILEBMETH 5.

3) Pulmonary atresia with intact septum

(PA)

BEOEREREMHES 3#lL, ZRFHAFEILE
v, AEPHBEHREC1Hlico S RE L.

1) fHBIARSE, =RF: MBARF LI CRIET
Eigipote. ZRARF, AEOEEROH S 141
TORRHTET, o2 ci/hSViRIEO=
RETI—PREHFTE. ZRFABETLERES
FITiEE, ZRFza—BEFHIRHTE .

i) A=, LEPE: AZERRO b3 3 FHF
Lglicnd, NNhAEXBRHTE L. =R
REABEIRL 25 I Tit, HBEKREVCEENT
#gah, LEPREIFREESZRL

iii) EZ=-K#R: £FL b £%, KElko-o
MY REFT, EERZ (LVDd) QEFoO ER

BEAEHT A RORB O LT

», FhEofEERL % (Fig. 6).

UEXY, 7/ —+, LAL, MMl
HY, Lra—RTHBRFELRETES, =R
Fra—, FREINEL, EENIEAL, E=-
KERBAGR VI IEH O5&, FAEN BEiT&E 5.
7, BEOEEMO type &, ZRFAFETL
Effol, AEDERFMDA > type L OERIRS
TE5.

4) Tricuspid atresia (TA)

1) =K%, MBRSE: SRFPiL, 2FCKRIT
&l b otz BRI, KRMEH ERBEEGT,
FBhARSEZE % £ 5 il TR T & /e b2 o 7223, Filigh
WRBgE D2 I TIESZ S hiz.

i) A= 2flc/hsv AErE&Esh, EF
BT Tdb - (Fig. 9).

i) £%, £5E: £E2%, EERLLEFOL
Rd, ThUEDETH . FfEIERITLH)
TRPBICEGE S, RESKTH-. BIEFL
A FOERIEZL DRI,

iv) KifuE 6% MighiRpsE & fEo Tz, K
BRFEOHZBRHTE 20T, KILEFBRIIAHT

Fig. 9. Echocardiogram of a 15 day-old infant with tricuspid atresia and transposition of
great arteries.

The right ventricle is very small in contrast to the large left ventricle and the enlarged left
atrium. The aorta is recorded simultaneously with the pulmonary artery which has fibrous conti-
nuity to the mitral valve.
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bolehd, MBIIRIAE D4 v type, X U KM
M A FITIE, 200 RARNRHTE,
BIE T, BIHORMEHES DIEFBEBKRT, %
HETRFTFH O RLEN HAHichHy, D-TGA
2T &I,

PDEkXy, 7/ —€¥»dv, LEK QRS #H
NEET, Dxa—RE ZRFza-—BRHET
&Y, AEBREE X V&L, WRERE, EEN
K&L, #EiEH - LAFOEFERALN S L X
BERFRHA#EIEZONS. KMEHEMEZMES S
HiF, BRHC2o0 AN cES30T, @
FoNMERFR» S, %5 TEF oKLY (BEH L

D D B) FATEIR L BRI T X 3.

HEEEREFOBLER, FELEDLDTH
Plicx a—FrRERLY, ERINEEEZR, &
3T, B4 ix contrast [Lrx zx—[XiZ X Y ERIAE]
RBLEXTVS.

5) Transposition of the great arteries (TGA)

B#Hin TGA 2o THREL 7.

1) KERFR: 2 >R ARILFICTEETE
To. BIMEAEBEL Y E— L 2R0REFICHIT
3L, BHih10Fc2o0AH (2o0K1M
%) MEpIcEFESh (Fig. 10). %72, fho
BlTH, DbFPICE—LAFRAE2EZDZDOHRT, 2

Fig. 10. Echocardiogram of a 7 day-old infant with D-transposition of the great arteries.

Both semilunar valves are simultaneously recorded by pointing the transducer slightly leftward at
3 LIS, which suggests that the anterior semilunar valve is right-sided to the posterior semilunar
valve. The anterior atrio-ventricular valve is located in the right-side by moving the echo beam to
rightward from the posterior A-V valve. This suggests the ventricular D-loop.
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SONEARBEFEEINT. Zhiz Fig. 110X >
iz, TGA oiff, KEMRIERIS, MMBIARY 2
#“hEch ok, l o O E—LAFHT, 250
ARELZONBZLICEZ2D,. L, A
DXAH (KBIR) &, EFOEAHRLYLRE
WB TR sz, 250 A RO 8 4
KERFICEFZ SN, FROAFHREEH~Z L, 24]
TCE#FOPLARPBEL TR END DL, fii
BRFE VO ENTESRY. LI A TGA
TEDENEHTH -z (Fig. 11).

i) EEf: 2 ooEEFLLHICEFE S, #
FORERIAFICH>7=. =D L i, ven-
tricular loop »: D-loop ©H 5z & &R,
fEF & BIARS R v, BIARA EER
WBMThBZLhibhs.

iii) JLEdE: ILE TGA (VSD %45 b o)

HEHERLRBOZE

7 #l 3 Flic.L= k= = — o dropping out 3
Abh, VSD oBFZENEX b,

VOB T, BRABDO R v AT a—H—
(2MHz,10mm &) # fivi=i-®, EEFLERT
bLIELE2 o0 A HRAFERIC BHFE SN (7
BOKrT vz Ta—H%— OEBME). LhL, E
#B5S5mm, SMHz 0 p 5o 22— —EX
TZofERFER s, EFE0 KM EBI% &,
TGA RE-EYVRBITED LS LR o1

6) Asplenia

ENEGR T, BAKIEL, DB situs
BARET, KOLFEM, EIAREAE (Be), Bl
=, HEEER, MERIREREE 24> EHEL
HETHBW. F7/—E¥2dbY, WEHLBRTH
OFF, #KRiEkic Howell-Joly body #dhiid4
JEEEED 3, L= a—HT, K&k lo0EER,

1 sec

[ R A I I O O N

Fig. 11. Echocardiogram of D-transposition of the great arteries.
Both semilunar valves are simultaneously recorded. The identification of the anterior valve as the
aortic valve and of the posterior valve as the pulmonic is suggested by the later closure of the posterior

semilunar valve (arrow).
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Problem #4 [BREFEEEMA-HERED

2

ko X 5z, Lz =a—FE, #iE o major
anomaly %R+ £RXKELEERIC 2T, L=
-y BT, FRATHS. Larl, BXE
DEBOHICE, Lx= 2 —[ ko major anomaly
ERERVLDO LD Y, & ICEREREBEN
Zhicikvs. @A S OFBRE, HERMC
EREFRTZ L v, Ko PDA %
VSD2», coarctation syndrome 7 ¥i¥, #H4AER
HICRHIEL 2 5. £ BRMLEBTIE 20,

2 days of age

0y

} ¢

LA/AO; 1.0

LAAO: 1.4

9days Murmur(+)

respiratory distress syndrome E{RHiIZ, [
BB L 1=BIRE D - d ERERMNEL, DA
£ % X 7=+B 5%, persistent fetal circula-
tion3" L JFh 2IRME L EARIEIC Sh Ty 5.
¥ /-, nonstructural heart disease & ki¥h %
FAERD 2 REOLHEE (RAKE, %R L)
b, L% major anomaly I <, ZhdD
HH LB NEEL 2 5 (Fig. 12).

BiE, RDS izf£5 PDA o454, LAD/
AoD DFRNC X b W T& B L\ ) |MET
by, FERYoELER (PDA, VSD) ok
s T3, 22T, PDA #£5 RDS,
KEE D large VSD e & e BERK &£ Hidk
R6FIL, FARBLECHES ODAL, HERD
R, DHIERHERM IE 70 £ @ nonstructural

40 days

Murmur(-)

e

A ' - [} ] . :
N 1, S A S N gl

. - -

LA/AO; 0’

Fig. 12. An infant with respiratory distress syndrome complicating ductus patency.

This infant (birth weight: 1,760 grams) showed severe respiratory distress soon after birth and was
treated by intensive respiratory care. At that time, the echocardiogram showed the normal sized left
atrium. At 9 days of age when respiratory distress was improved, the infant had a continuos murmur at
the second interspace along the left sternal border and fell into severe congestive heart failure. The
echocardiogram showed the markedly enlarged left atrium, which suggested the presence of a large
left-to-right shunt due to the decline of the pulmonary vascular resistance and ductus patency. At
40 days of age the heart murmur disappeared and the LA/Ao ratio became within normal limit,
suggesting that the ductus arteriosus had closed.
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Fig. 13. Difference between large L-R shunt
and nonstructural heart disease (NSHD) in
neonate.
Normal: 0-7 days of age, Large L-R Shunt: RDS
with PDA and large VSD in premature, NSHD:
hypoglysemia, neonatal myocarditis and EFE.

heart disease (NSHD) 4 ffilic> %, LA/Ao K.
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