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Summary

In the diagnosis of congenital heart disease, many variations should be considered concerning the
cardiac position, visceroatrial situs, ventricular location, great arterial relationship, atrio-ventricular
connection and ventriculo-arterial connection. We have studied various cardiac anomalies by two-di-
mensional echocardiography (2-DE) and have made up our systematic approach.

The sections used in our approach are shown in an example of the normal heart (Fig. 3). We rou-
tinely went over (a) through (e). As the first step (a), sides of the entrance of the inferior vena cava and
descending aorta were identified by plane X, and X,, respectively in the normal heart. In this approach,
the probe was placed at the subxiphoid area, and the ultrasonic plane was directed parallel to the spinal
column. The plane of right side of the spinal column was designated Xy, and left side was X;. The
plane just on the spinal column was Xy. Panel (b), the second step, showed the short axis planes of
ventricles and great arteries. The ventricular short axis planes were named —1 to —3 from the cardiac
base to the apex, —1 for teh atrioventricular (AV-) valve level, —2 for the papillary muscle level, and
—3 for more apical direction. The short axis planes of the great arteries (GA’s) were designated +1 to
+4 from the origin of the posterior GA to the aortic arch, +1 for the level of the posterior semilunar
valve, +2 for the level of the anterior semilunar valve, +3 for the level where posterior extension of one
great artery was visualized, and +4 for the level of posterior extension of the other one. The apical
four chamber view was the third step (panel (c)). A; was for the anterior outflow tract level, A, was
for the posterior outflow tract level and Aj for the bilateral AV-valve level. When transducer was
placed on the left side of patients, letter ““ L°* was put in front of A;_s. If on the right side, letter
“R” was added. As the fourth step, panel (d) showed the subxiphoid frontal approach, F, was for
the anterior outflow tract level, F, for the posterior outflow tract level, F; for the bilateral AV-valve

WO R RO B ZE BT B e R Departments of Pediatric Cardiology and *Cardiology,
*H) NFE The Heart Institute of Japan, Tokyo Women'’s Medi-

WRUIRF X 4 44 (0 HAT 10 (F162) cal College, Kawada-cho 10, Shinjuku-ku, Tokyo 162
Presented at the 20th Meeting of the Japanese Society of Cardiovascular Sound held in Nagoya, March 29-30,

1980
Received for publication July 16, 1980

—987 —



BR, &, M &>

level, and F, for more backward from F,. In the cases of newborn and young infant, this approach
was especially useful. Panel (e), the final step, showed the planes which contained one semilunar valve
and AV-valve. The initial letter indicated the site of semilunar valve, *“ D ” as the right-sided, and
“L " as the left-sided, and the next letter indicated the site of the AV-valve. From the distance of
the two-valves, the relation between the GA’s and ventricles was recognized.

Various sections of the normal canine heart, as shown in Figs. 4, 5, 6, 7 and 8, were compared,
with corresponding ultrasonic planes of our approach to clarify the anatomy of the heart. The criteria
for identification of the atrium, ventricle and GA are shown in Table 1. After completing these five
steps all findings were integrated to reconstruct three-dimensional image of the cardiac structure,
namely diagnosis of the anomaly.

Using these approaches prospectively, the atrial situs could be determined correctly in 99.3%,
ventricular loop in 94.59, and GA'’s relationship in 92.69, (Table 2). This systematic approach is
very useful for the diagnosis of congenital heart disease.
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Fig. 1. Piling up method.
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From three differential transverse sections like left panel, the three-dimensional structure like

right panel can be reconstructed.
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(a) (b)

Fig. 2. Viewing from multiple angle.
Viewing from the many different angle like panel (a), the three-dimensional like panel (b) can be
reconstructed.
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Fig. 3. Ultrasonic planes used in this systematic approach (in cases of the normal heart).
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Fig. 4. Anatomy of the sections of the normal
canine heart corresponding with X; in normal
case.

IVC=inferior vena cava; RA=right atrium; RAA
right atrial appendage; LA=left atrium; SVC=
superior vena cava.
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Fig. 5. Sections of the normal canine heart corresponding with —1 to —3 (left panel), and

+1 to +3 (right pancl) of the ultrasonic planes.

ATL =anterior tricuspid leaflet; PTL =posterior tricuspid leaflet; STL =septal tricuspid leaflet;
AML =anterior mitral leaflet; PML =posterior mitral leaflet; LAD =left anterior descending branch
of the left coronary artery; CV =cardiac vein; CS=coronary sinus; APM =anterior papillary mus-
cle; PPM =posterior papillary muscle; Trab.=trabeculation; LV =left ventricle; MB=moderator
band; Ao=aorta; r-PV=right pulmonary vein; d-Ao=descending aorta; RVOT =right ventricular
outflow tract; PV =pulmonary valve; LAA=left atrial appendage; LCC=left coronary cusp; NCC
=non-coronary cusp; RCC=right coronary cusp; TS=transverse sinus; ISA=interatrial septum.
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Fig. 6. A section of the normal canine heart
corresponding with A; in a normal case.

LCX=left circumflex branch of the left coronary
artery; CS=coronary sinus; ImPV=left main pul-
monary vein (because of a canine heart); luPV=left
upper pulmonary vein; ruPV =right upper pulmonary
vein.
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Fig.7. Sections of the normal canine heart
corresponding with F, to F, in a normal case.

mPA =main pulmonary artery; LSC=left septal
cusp of the pulmonary valve; NSC=non-septal cusp;
IVS =interventricular septum; PV =pulmonary vein;
RCA=right coronary artery; PTL=posterior tri-
cuspid leaflet; TVR =tricuspid valve ring.

FRVECHB OB & DW= =2 — ROk

Fig. 8. Sections of the normal canine heart cor-
responding with D-L and L-L in a normal case.

MB=moderator band; sb=septal branch of the left
coronary artery; PC=subpulmonary conus; LSC=
left septal cusp of the pulmonary valve; RSC=right
septal cusp; NSC=non-septal cusp; LMCA=left
main coronary artery.
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Table 1. Echocardiographic criteria for identi-
fication of the anatomic type of the
atrium, ventricle and great artery

Atrium RA @© IVC entrance
O SVC entrance
A anterior to IAS
LA © no entrance of IVC
A PV entrance
A posterior to IAS

Ventricle
RV (© coarse trabeculation
© rough septal surface
O with a conus
O lower attachment of AV-valve
LV @© no coarse trabeculation
© smooth septal surface
O 2 large PM from the free wall of
the ventricle
QO no conus
O higher attachment of AV-valve

GA PA (© immediate branching off after
originating from the ventricle
© no arch formation
A lower value of PEP/ET, generally
Ao (© no branching off after branching
off of the PA
© formation of the arch
A higher value of PEP/JET

©: specific finding; O: characteristic finding with
rare exception; A: suggestive finding.
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Fig.9. Two-dimensional echocardiograms ((a) to ((¢)) of the systematic approach from
a normal case.
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Fig. 10. Recostruction of the three-dimensional structure by integrating two-dimensional

echocardiograms (a) to (e).
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Fig. 11. Two-dimensional echocardiograms ((a) to (¢)) of the systematic approach from

a case with mirror image dextrocardia.
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Fig. 12. Reconstruction of the three-dimensioanl structure by integrating two-dimensional

echocardiograms (a) to (e).
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Fig. 13. Two-dimensional echocardiograms ((a) to (e)) of the systematic approach from
a case with the single left ventricle with corrected transposition in situs solitus.
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Fig. 14. Reconstruction of the three-dimensional structure by integrating two-dimensional

echocardiograms (a) to (e).
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BRNOWMERHIBICR I B enTERho
7=»%, rudimentary chamber & o {if{i{J{%, ru-
dimentary chamber 7 & 8% £ - T K
EVREBELTVIFRAL EEDYE T, AN
LEEBMITH LN TES.

LED (a)~(e) oFf R &AL, Fig. 145
T &5 ERERT, Fig. 14 ARICRTE SR
DHEOSIRA 2 =V & Pl T 5 2 &2 T& 5.
THICAHE 2T T, ERMEROIIFEE K F
gRfisiE, single LV (S, L, L} & LT2Hi4L
+ 5.

BRBLUEE

bR~k 5%, B L7 o —F%H
% DHERIECLHFFIC IS LT, prospective 23
BiL, DHF—FABLUT LAY FTT74—T
Tl L g 21T > 2. EOFEL Ta-
ble 2 ITRLALBY) THS. LEMICHLTIE,
DBHYARE (situs ambiguous) o] 3N L 14
o T iEBH L b -7en, Fh LA T,
false positive § 1 54,2 <, 153 fjp 152 f5)
(99.3%) DizIFLPITH VT, SO TERCEL
Wi+ sz eNTER DEA—FROLBAOHELE
BELK B WVIERED D, BIZEZE L2V
ERLHENERTHLASE Lohx V. EH
CBEFLES L LVT, bhbhiThi¥zns
FRXLTHRVT, oLBRIRPRY FALERR

Table 2.

Atrial situs
Situs solitus
Situs inversus
Situs ambiguous
Ventricular loop

152/153 (99.395)
143/143
6/6
3 (Azyg. 2)/4
138/146 (94.5%)

D-loop 129/131
L-loop 6/10
X-loop 3/5
GA’s relation 139/150 (92.69%)
Normal 98/104 (TOF6)
Inverted normal 712
D-parallel 12/12
L-parallel 15 (dTGA1)/15
AP-parallel 4/4
Side by side D 171
L 2/2
EEBEICLT, %BD3I ThiTk\.

zh T false positive i3 1 7474 ¢,

146 g

138 f7] (94.5%) LIEREIC Wi+ 5z LT,
KIFRRICOVTHE, 7 7 v — MEGE i)
o a—K ERcE 2 vichicBlican
PolebDdRLY, ki, FHREMNLTLOMO
Wl Mg TV il itz a—%E5
W VWTCRBHCELR oMb Dbtz L L
ARG, KU TKRFBEEE, 150 fich 139 4
(92.6%) CIEMUIZ BN+ 2 Z L ATECH - 1.
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ERELHEBOBMEHME LT, FroBER
L7cDWiki = 2 — oG 7 7 v —F 0Ok &
L, BRERORRE®RE L. HRERE,
FHEREAICE b THHE DTV 22 E 5T
ThD.
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