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Summary

High speed cross-sectional echocardiography with mechanical sector scanning was performed on
502 patients in various congenital heart diseases. The subjects were examined by the cross-sections of
the long and short cardiac axes, as well as horizontal and sagittal planes of the chest. The following
characteristics were obtained.

1) By the analysis of these cross-sections, the intracardiac relationships were clearly visualized
between the mitral and aortic valves, mitral and tricuspid valves, mitral and pulmonary valves, tricuspid
and pulmonary valves, and aorta and pulmonary artery, respectively. In contrast, spatial relationship
between the aortic and tricuspid valves was not obviously recognized in the normal subjects.

2) From the standpoint of the diagnostic capacity of real time cross-sectional echocardiography,
congenital heart diseases were divided into three groups; (1) The first group was easily diagnosed with
this method. (2) The second group was detectable with some limitation. (3) The third group was not
diagnosed with this method only. Each group was composed of following congenital heart disease.

1st group: ASD, ECD, VSD(+PH), T/F, Tricuspid atresia, MV prolapse, PLSVC, IHSS, etc.

2nd group: VSD, DORV, Truncus arteriosus, Ebstein, Pulmonary atresia, AS, MI, PMD, etc.
3rd group: TGA, TAPVD, PAPVD, PS, PDA, Coarctation of aorta, etc.

3) Real time cross-sectional echocardiography may be used to obtain the characteristic anato-
mical findings in congenital heart disease.
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Table 1. Materials

Disease No. of Cases(postap) Male Female Age(yrs)
ASD 152 (21) 45 107 1- 68
ECD 12 (2) 3 9 3-29
PLSVC 10 (0 4 6 1-24
VSD 155 (20) 86 69 Tm- 54
T/F 53 (10) 28 25 2 - 26
DORV 7 (0) 3 4 1 - 32
Truncus _
Arteriosus 5 (0 2 3 1 3
Tricuspid -
Atresia 8 (0 3 > 1 10
Complex 17 (0 7 10 im- 6
Anomaly

Ebstein 14 (0 9 5 2 -31
AS 4 (0) 3 1 5- 9
MV Prolapse 3 (0) 0 3 8 - 11
PMD 6 (0) 3 3 9m- 6
Others 56 ( 0) 29 27 1lm- 32
Total 502 (54) 225 277 1m- 68
Normal 183 ( 0) 130 53 3 - 54

Complex anomaly ; single ventricle, transposition of great arteries, etc.
Others; PDA, PS, coarctation of aorta, WPW syndrome, etc.
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Fig. 1. Relationship between the mitral and aortic valves in
the long cardiac axis in a 13-year-old normal subject.
Panel A shows two-dimensional echocardiogram and B is M-mode scan

echocardiogram.

CW: chest wall, RV: right ventricle, IVS: interventricular septum,
LV: left ventricle, AO: aorta, AML: anterior mitral leaflet, PML: poste-
rior mitral leaflet, LA : left atrium, RVO: right ventricular outflow, ECG:
electrocardiogram.
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Fig. 2. Relationship between the mitral and tricuspid valves in
the horizontal plane of the chest.
Panel A shows two-dimensional echocardiogram in a 10-year-old boy

with straight back syndrome, and B is M-mode scan echocardiogram in
a 8-year-old girl with atrial septal defect.

ATL: anterior tricuspid leaflet, RA: right atrium, IAS: interatrial sep-
tum, LA: left atrium, AML: anterior mitral leaflet, LV: left ventricle,
PM: papillary muscle.
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Fig. 3. Relationship between the mitral and pulmonary valves
in the sagittal plane of the chest in a 13-year-old normal subject.
A: Two-dimensional echocardiogram. B: M-mode scan echocar-

diogram.
PV: pulmonary valve, PA: pulmonary artery, V: valve.
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Fig. 4. Relationship between the aorta and pulmonary artery in a
21-year-old male of atrial septal defect with pulmonary hyperten-
sion.

PA: pulmonary artery, PV: pulmonary valve, AO: aorta, LA: left

atrium.
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Fig. 5. Relationship between the tricuspid and pulmonary valves
in a 2l-year-old male of atrial septal defect with pulmonary
hypertension.

PA: pulmonary artery, PV: pulmonary valve, A: anterior cusp, P:

posterior cusp.
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Table 2. Schema of the diagnostic process by two-dimensional echocardiography
in congenital heart disease
Interventricular septum

| |
No defect Defect

Difficult to recognize
Paradoxical movement LV outflow & great arteries ]
I — | (TA) SV
| |
Yes No Contiguity Contiguity
not clear clear
Atrial septum VSD TGA
I MV prolapse Overriding
| | I -
No defect Defect 1;2/[[) | |
Ebstein  ASD on No | Yes l
T1 ECD VSD T/F DORV
PI Ebstein AS ) VSD+PS Truncus
(TAPVD) Coarctation of aorta TA arteriosus
PDA
(PLSVC)

Ebstein: Ebstein’s anomaly, TI: tricuspid insufficiency, PI: pulmonary insufficiency, ASD: atrial
septal defect, ECD: endocardial cushion defect, TAPVD: total anomalous pulmonary venous
drainage, VSD: ventricular septal defect, MV prolapse: mitral valve prolapse syndrome, PMD:
primary myocardial disease, PS: pulmonary stenosis, PA: pulmonary atresia, AS: aortic stenosis,
PDA: patent ductus arteriosus, PLSVC: persistent left superior vena cava, TGA: transposition of
the great arteries, TA: tricuspid atresia, T/F: tetralogy of Fallot, DORV: double outlet right ven

tricle, SV: single ventricle.

BR & 2 SRS O 2 ERAR LB & & 1T,
KiuFEgE (TGA) b 3. —F, BEE
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Fig. 6 3 ASD o 12 & RIEH OWifEHR T &
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=PROFRMEESHNEY bh ASD EEbh 5.
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IEFBIRO 7 L7 FOREICL > TIRELICEHR
e g & 72 5. KERTE T L OB TR T
HOEREEIC T T 2 —DXREFTR 2D
5.
ASD ¢+ ECD @i EHRREOME, HE0
Btk THELELERFETHS. LIBIC
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Fig. 6. Two-dimensional echocardiograms in atrial septal defect
of a 12-year-old girl.
Panel A was recorded in the long cardiac axis and B in the horizontal

axis, respectively.
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MR, MBIIRS AR (PS) o X 5 7470
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By PIAES It 5L w0 » 5. Fig.
7 BIRBRFFAG (PA) & PDA 225 HEL, D%
PRRRIEER Lind - 7c 1 7 A ok SUEp ¢ EE
BFT)—EER L. OEPFRICEKRIBITRE
<, fBiESR, KBRS OBIFRIIIER <, 57k
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5, R WIREHERTR 2 B 50 inh - 7205,

Fig. 7. Two-dimensional echocardiogram in pulmonary atresia
with intact ventricular septum and PDA of a l-month-old in-
fant.

This photograph is taken in the long cardiac axis.
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BokwLEPREEERTE AL oI LICX OEFIRS ICHERTE, KPIRFR VL0
DEICE - TR L2 FITH - Te. cix¥ 5 VSD, VSD+PH, VSD4PS, TA
2) DEFRXIEEETOH G thns. Fig. 8 (3 VSD+PH o 155

WKL & WS, RIS REIR & 22 & FEFIT, ZEERMEA) CERBRFET OL=E

Fig. 8. Two-dimensional echocardiograms in ventricular septal
defect with pulmonary hypertension of a l-year-old boy.

Panel A is recorded in the long cardiac axis and B in the sagittal axis,
respectively.
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Fig. 9. Two-dimensional echocardiograms in double outlet right
ventricle, atrial septal defect, ventricular septal defect and total
anomalous pulmonary venous drainage of a 6-year-old girl.

Panel A was taken in the long cardiac axis and B in the sagittal axis,
respectively.
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kT, Bx OBEOKXBIREE L, EXi VSD
¥R, LEPRIZEL, KEIIR L IEL 2, £,
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T BIARSE H3 508 T E M KME DFEIEVFEN » b 1,
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LPAEEMHBTE LA CROE, AEFMENE
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C) DouBLe OuTLET RV

Fig. 10. Schema of the differential diagnosis between tetralogy
of Fallot, double outlet right ventricle and truncus arteriosus in

the long cardiac axis.
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Fig. 11. Two-dimensional echocardiograms in transposition of
the great arteries of a 6-month-old infant.

Panel A is probably taken in the long cardiac axis and B is recorded
in the horizontal axis.
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Fig. 12. Two-dimensional echocardiograms in single ventricle with
persistent common AV canal of a 1l-year-old boy.
Panel A is recorded in the long cardiac axis and B in the horizontal axis.
GA: great artery, SV: single ventricle, Atr: atrium, AVV: common AV
valve, Vent: ventricle, PM: papillary muscle.
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Table 3. Correlation of the two-dimensional echocardiographic diagnosis and clinical

diagnosis in 16 patients

Patients | Age|Sex|Cyanosis g:i:: Wﬁmﬁﬁ*ﬁ%ﬁ%ﬁ%ﬁfﬂ hé@_&ﬂgtﬂssrﬁ? Diagnosis | Clinical Diagnosis
P8y |of aorta _|of IVS l I l
1, H. Y. 1M + - - 1 - - 7 MA sV SV4PCAVC+SA
2.H, I, | 6m| M + + D ? 1 - D MA,T TGA(?) TGA(d,d,I), Interruption
3, I. N, 6 | F + + D + + - D M,A,T,P DORV4ASD DORV+ASD+TAPVDHPS
4, Y. I.| 2 | F + - D + + - 7 MA,T Truncus A Truncus A(Al)+PLSVC
5. K. M. | L | M + + D + + - D M,A,T Truncus A+ASD Pseudotruncus A+PDA+ASD
6. T. S. 7™ + + D + + - 7 M,A,T T/F P/F4+PDA
7.Y. T.| 5 | ¥ + + D + - - 7 M,AP  Tricuspid A Tricuspid A(Ib)
8. S.S.,|18 | F + - D + - - N M,A,T,P VSD+PH Eisenmenger's Synd(VSD+PH)
9. H. Y. | 1 |¥M - + D + - - N M,A,T,P VSDPH VSD+PH
10, Ho K. | ImI M + + N + - - 1 MA,T PS(7) Severe PS with intact IVS
1. Y. S, | Im} F + + N + - - 7 M,A,T  PS(?) Pulmonary A+PDA
12. K, Y. | 5 | F + + N + - - 7 M,A,T,P 1 Coactation of AO+PDA+AS
13. M. S. m| M + + N + - + D M,A,T ASD TAPVD+ASD
4. M. T. | 5| F - - N + - + D M,A,T,P EbsteintASD Ebstein+ASD
15. K. M. 3 |M - + N + - + D M,A,T,P ECD ECD without ML
16, N. 0. | 5 | F - + N + - + D M,A,T,P ASDHPLSVC ASD+PLSVC+PAPVD

Abbreviations: D = defect, N = normal, M = mitral valve, A = aortic valve, T = tricuspid valve, P = pulmonary valve, SV = single

ventricle, PCAVC = Persistent common AV canal, SA = single atrium, TGA

= transposition of great arteries, DORV = double outlet

right ventricle, ASD = atrial septal defect, TAPVD = total anomolous pulmonary venous drainage, PS = pulmonary stenosis, Truncus A =

truncus arteriosus, PLSVC = persistent left superior vena cava, PDA
pentlogy of Fallot, Tricuspid A = tricuspid atresia, VSD = ventricular

= patent ductus arteriosus, T/F = tetralogy of Fallot, P/F =

septal defect, PH = pulmonary hypertension, IVS = interventri-

cular septum, Pulmonary A = pulmonary atresia, AS = aortic stenosis, Ebstein = Ebstein's amomaly, ECD = endocardial cushion defect,
MI = mitral insufficienéy, PAPVD .= partial ancmolous pulmonary vemous drainage.
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