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Summary

Recently two-dimensional echocardiography has greatly advanced in the field of congenital heart
disease and has become routine clinical evaluation. However, the standard or systemic approach to
evaluate the structural abnormalities of the heart and vessels has not been accomplished yet.

We set up 15 ultrasonic sections which consisted of 5 subxiphoid approaches, 7 parasternal approach-
es, one apex approach and 2 suprasternal approaches. Three hundred and fifty patients with various con-
genital heart disease and 50 normal infants and children were studied to evaluate the spatial position
and the connection of major cardiac segments and the malformation of each cardiac structure.

In almost all cases the spatial position and the connection of cardiac segments were clearly evalu-
ated. In the diagnosis of the structural malformation, large or moderate septal defect, A-V valve anomaly,
pulmonary or aortic stenosis and aortic arch abnormality or coarctation of the aorta were also well evalu-
ated, however, there were some false negatives or false positives to diagnose the abnormal echo in the
left atrium, anomalous pulmonary venous return, peripheral pulmonary arteries, coronary artery and
ductus arteriosus.

In certain types of congenital heart disease, for example tetralogy of Fallot, we tried to evaluate the
accurate and detailed structural diagnosis and compared it with angiocardiographic or surgical findings.
And 2 patients with this condition were operated on without heart catheterization and angiocardiography.
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Fig. 1. Four approaches to evaluate the cardiac anatomical diagnosis.

The standard parasternal approach is essential. The subxiphoid approach is useful especially in
neonates or infants with congenital heart disease. The aortic arch and pulmonary arterial branch are
evaluated by the suprasternal approach.
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Fig. 2. 2-D echo sections for the diagnosis of congenital heart disease.
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S ¢ isubxiphoid

S-2 tsubxiphoid

S-3 tsubxiphoid

Fig.3. Section 1, 2 and 3 by subxiphoid approach.
These outline the vena cava inferior (VCI), right atrium (RA), atrial septum, left atrium (LA), vena

cava superior (VCS) and upper pulmonary veins.
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1 S-3 (subxiphoid)
Fig. 4. Atrial septum in section 3.

Left: VSD with large L-R shunt. The left ventricle and left atrium are enlarged. The atrial septum
is convex to the right atrium.

Middle: TGA after balloon atrial septostomy. A small atrial septal defect is recognized.
Right: ECD. A large ostium primum defect is recognized.

Section 4: 73, KBk (Fig. 5)
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Upper left: Moderate VSD. The left ventricle (LV) and aorta (AO) are well outlined.
Upper right: Tetralogy of Fallot. Overriding of the aorta is recognized.
Lower: The whole right ventricle (RV), tricuspid valve (TV), main pulmonary artery (MPA) and

right pulmonary branch (RPA) are outlined.

2. Parasternal approach
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Section 6: A= Eih (Fig. 8)
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Fig. 6. Left ventricle to great artery relation by section 4.
Upper left: Moderate VSD. The aorta arises from the left ventricle.
Upper right: TGA. The outlet of the great artery from the left ventricle is the pulmonary artery

which has right and left main branches.

Lower: Photographs are angiocardiograms in the same patients.
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Section 8: 4 chamber view (Fig. 8)
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Fig.7. L-TGA in section 4 and 5.
The left-sided ventricle is the right ventricle which has triangled shape and coarse trabeculation.

The aorta arises from the right ventricle and is situated in the left side to the pulmonary artery.
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Fig. 8. Normal infant in section 6, 7, 8 and 13.
Section 6 is standard long axis view of the left ventricle. Section 7 is standard long axis view of

the right ventricle, Section 8 and 13 are 4-chamber views.
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Section 10: ZHHFTH—MiER (Fig. 9)
RS, ERFHHBORFICH 5. RS
FIBTE, DABRKRINOMERIEE 207 b,
B L OCKIIIRS THA O LK TSR = 2 — 2
BRicx 3.

Section 11: XKEhRSE, =hf, HE, THIR
KBRS OIE, ZLfeh AR, M6
RIS T2 B o0 0 Hibh s, LRKEKBIRSE
P, KBAR—kFrse & 22 i< & 5. Kirklin
I 8 VSD CHBFROEK~D T 8T v 722
Ol CieFkah s, E—LnEMLEFIZmTS
LEGBMIRN B EN, EBIKFFv AT a—F
— b ¥H KR F RS ¢ 5 & AERR
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Fig. 9. Normal infant in section 9, 10 and 11.

MRl = — [RHZ & 2 S KK I DTS ST

Table 1. Accuracy of structural evaluation by
2-D echogram in tetralogy of Fallot

No. of patients 9,

evaluated

Overriding of the aorta 12/12 100
V8D, size and location 12/12 100
RV outflow 9/12 75
PA valve, main PA 7/12 58
PA branch: RPA 12/12 100

LPA 4/12 33
Aortic arch 12/12 100
Atrial septum, ASD 11/12 92
Left ventricle, size and function 10/12 83

Coronary artery 5/12 41

Comparing to the angiocardiogram, VSD, overrid-
ing of the aorta, aortic arch and right pulmonary
artery are correctly evaluated. Structural condition of
the pulmonary valve, and main pulmonary artery are
less evaluated.

These sections are transversed planes of the left ventricle and aorta. The coronary artery is recog-

nized in section 11,
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Th . FIHEMTIRNG LA S CBKiT &
3.
Section 12: Jifhiik, fAoE (Fig. 10)
Section 11 kv il EHIC bS5 AaYa—
#— &+ 5 & Fig. 10 o k 52, MGk & K
RO #%F 2 A F IS E L SANBIRSE LA SR
3. FEFbIrada—+—EEHGRICHES
®3 &, EMHPROSENERTES. Shick
D HliGhARSS X UMD K & &, ERA AR KN
Bc&s. 77 w—NUBICET SHITAROIIER
FHGEISICE LCRETH 52, ZOWHiTED
HErtE o 3.

EHIEFF v RY a—H— & KEFFMICEE
&, &N, AEZESRRCKTERS L, M
WARD# S I FIT RN B b 5. BHIREPIE
TR & T ROMR OB 82 iF 232 & Wik
BHRTFEOBE 2N TTRECHh 52 (Fig.11). a0
B CRIR 3mm PEOPRE chhE, B
BRfETdHh - 7%, false negative 2325 {#lrh 8 f7)

Fig. 11. Patent ductus arteriosus (PDA)

PDA is recorded at section 12 by rotating trans-
ducer counterclockwise to put on a plane at patient’s
right waist and left shoulder.

AA =ascending aorta; D=PDA; DA=descending
aorta.

Fig. 10. Normal infant in section 12.

Left: Main pulmonary artery (MPA) and right pulmonary artery branch (RPA).
Right: MPA and left pulmonary artery branch (LPA).
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3. Apex approach

Section 13: 4 chamber view (Fig. 8)

Section 8 L[EHEICOAMEZOFMIcEHERH
W L, FanEGEfOhARCIELD
b, section 8, section 3 7z ¥ LGER L <+
_REThH 5.

4. Suprasternal approach

Section 14: K@= (Figs. 12,13)

BREL{HEAN, TEHFIZETHT LD

IO TFHICHTTrS v R a—F—%HTBM.

KOIURS ik s h, LEFIIR, ESH FTElRD
Sk E L b x5, HhTROREE bR s h
% (Fig. 12). ##o gain #—B¥% L LziE5
REVEZEHOIS. —olimick v, KR
AN IR2 OF Tk 100% B S hic. &HICE

S 14 tsuprasternal)

Wi 2 — i K B SRR DI IR 2

N RTERE DA h, TN B (TR 28 D S
bTE B, KEIIRR W 3 BlA ohrens, 24
ICBEITTHECh o 1. T TR i - Ol ik
LETEhev.

Section 15: ANk (Fig. 12)

Section 14 X 9, IR a—H—%#F90°
Bl & HgEE L I ETRATICIAT 5 &, MR
D ERBIR T B L A0 H bR 5. Al
ROk & &, sbkprErylics, L<icy
7 v —WEe ¥ OMifLFERP F 7 2 —COIRBO
iR : 25 LT TH 5. 794012k
DH RS n A BMTARE EE - 2 — k5 %h
DX, r=0.83 & v &R L (Fig. 16).

DERZEHOIH ORI 7 To—-F

fiiek o> 15 il & v T, ERIECHEIL O
TEZWORFN T 7" 0 —F ERA 1. BIESEO
FHE LT, 900, L%, Kk E&0ER

S-15 tsuprasternal)

Fig. 12. Normal subject in section 14 and 15 from suprasternal approach.
Left: The aortic arch is well recognized in section 14,
Right: The main pulmonary artery and right pulmonary artery branch are recorded.
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Upper: Normal aortic arch.
Lower: Coarctation of the aorta.

X4 (cardiac segments) Dfzf[l{% (spatial Section 4, 5, 6, 7, 11 (2} 3.
position), S FZFh D >4 Y [#{% (connec- . BIHEYICHEITBRE (malformation)
tion), &6 LHEMO ZhERIC BT BRE a) iR Section 1, 2
(malformation) @ 3 > # @M LTV iFIF L v. b) Ml R Section 3
1. FEROLRSOMELFE (spatial position of c) LB LOBEHEE  Section 1, 2, 3, 8, 13
cardiac segments) d) BEE#f Section 3, 8, 10, 13
a) NERCBINE (viscero-atrial situs) e) K%, LZEPH Section 4, 6, 8, 9, 13
Section 1, 2, 3 vtz 5. f) A= Section 5, 7, 8, 11, 13
b) 3 {iz (ventricular loop) g) KBk, KRS Section 4, 6
Section 4, 5, 6, 8, 10, 11 ©Tx 5. h) NgAR, MWARSE  Section 5, 7,11, 12, 15
c) KifF % (great arteries) i) KRS Section 4, 14
Section 4, 5, 11 T4 5. J) BlREE Section 12
2. FE LRS00 D0 BE  (connection of k) @R Section 11
cardiac segments) P ED FET OO %4 segment DI,
a) LLBOE MR (atrio-ventricular alignment) 27D IR, FHORFICHVTHRHEMNICT
Section 3, 8, 13 2k 5. B—F LTV E, BEAETRTOERMELE
b) LEKIMiFIMEE (ventriculo-arterial rela- BOBRIBWE R AIET oM. & < IZ segment
tion) DHEBRC o) BRI L T, 111
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ek i, EEANE T a— (SO L & B L
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TUTAREOE B eI H B, B
TR L > b o EOMLOREFR LRE
RN+ 5 2 AL EXS.

(S HERDOHTRICE Y, Th OO
B IVEFHICR I EELLS.

Fig. 14. Tetralogy of Fallot,

Wik = — i & S R LIR B O JBIE SR

EXRELERBOBEZEHNE DT —FN, TV
CSHREHRLTEZE CHEN? — 7 70—
mEK(CH (T B8

Wit = — XS & 0 R MECHIE o LR,
DA A ) ORETATETH S Z LW LT
5L, RO ARTRCH >IN T—F
N, TUvSARBNEZETHT I EV ) HEE
KERLTLS., #01@HELT7 7 v —U¥E
BREFTH HRiz14H0 77 e —megT 12
FickvT, »7—F VRFLMEER L L
7= R 2flicts vy TIIFO T 2 —R 9
HWaMohboll, 75— 57 LOLMEEEEY

Left: Overriding of the aorta and ventricular septal defect are well recognized. The lower photo-
graph is the right ventricular angiocardiogram in the same patient.
Right: Right pulmonary artery (RPA) in section 15. Shape and size of RPA are well evaluated by

this section.
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1) KARESFE Section 4, 6

2) VSD mk& &, {f Section 6, 8

3) AEEMEEIE Section 5, 7, 11

4) MRS, EMBAROFIE

Section 5, 7, 11

5) MimRrSHEOKE &  Section 5, 12, 15

6) KRS (&, %) Section 14

7) DFHhREE X UEi#E Section 3, 8, 13

8) Z=AHht Section 4, 8, 13

S-7 (parasternal)

S-It (parasternal)

9) ik Section 11

KRS e & & OFLE 1 2] CilicE, 7o
CHAOFIRE—F L. VSD {, piciz i,
RESRT VAL BE—F & 2Tz, FifiH)
6 ) & o3 T, Tl VSD o filici~
Wil a2—I2k 2H0IE S B/ ffizr
L7z (-3 68%). A=cottisg, MimhiRSe, A
WROIGIEZ M L7 # — 2% + > CHEML T
=85, obiIcSmHz DYy =7 2%+ L E®AL,
IVRVIEEHATER LSRRI, ZDORT Y
AT a = — LR & OBV O E
LTHY, i, 77 —2F% v VICHRIAWT
PEE&gT sz encE, A%, MNPHRROLE
HELTV5E Hx 5. AHBEHBIFER 75%
2, WMIRAEOIGIEE 58% k2WiTtal. 4E

S-5 (subxiphoid)

Fig. 15. Right ventricular outflow and pulmonary artery in tetralogy of Fallot.
Anatomical conditions in the right-ventricular outflow and pulmonary artery are well evaluated by

section 7, 11 and 5.
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RfiShAR 5362 W B L T A liShAR 2 i3 1009% 1238
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15 ol E» 607 Fe—FinFHTH - 72,
BRSO b - L b#- )iz AR 3mm T
ot Biz=a—ik 4mm EH S hi.
ERIARSE DML b - & LIRFETH Y, sec-
tion 12 (Ck b FHilhREL v, T EEHD2
A 33% BB

7 7 v — U T OMITIIRS B O IRIE i3 F T ER
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AR BB L Tid 7 ) O8N B 6 h o,
MR EICEI U T i+ 2 a8 o h e i
o7z &R 77 a—paBICHE S ZEMiBhR R 72
v, EBIEROZKICEEE "Ik > Tik
RANRD D L HIBDLIS. T ERR R

mm
20
¥=1.37+0.83

E r=0.83
a
3 .
O
o
2
q |- ¢

20 mm

10
2-D ECHO

Fig. 16. Diameter of the right pulmonary ar-
tery branch in tetralogy of Fallot by section 15,

Measurement by 2-d echogram has good correla-
tion to that obtained from the angiogram.
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