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Summary

It is essential to know interrelationship between the two great arteries for diagnosis of congenital
heart disease. M-mode echocardiography has been useful for that purpose, but with a great deal of
limitation. To overcome the limitation, real time two-dimensional echocardiography is utilized.

Although there are several interrelationships between the great arteries, they can be simply classified
into two basic types, namely spiral and parallel, and this report presents; (1) a method to show such spa-
tial relationships of the great arteries and (2) the result of this new approach on 31 patients with various
congenital heart diseases.

The method used was as follows: the semilunar valve of the posterior great artery was identified
by the M-mode echocardiography with the probe of two-dimensional echocardiography which was
set as a single beam. The probe was placed usually over the third or fourth intercostal space along
either side of the sternum, depending on the position of the heart. The mode was then changed
to real time two-dimensional echocardiography while keeping the axis of the probe, and then a plane
of the beam was rotated until the circular image of the posterior great artery was obtained. This plane
was designated plane 7, where the echo of the semilunar valve of the posterior great artery was seen
clearly. The echo plane was thereafter directed gradually toward the head, where the echo of the
semilunar valve of the anterior great artery was clearly obtained. This plane was plane 2. A little more
cephalic plane, in which the echo of semilunar valve was not demonstrated, was designated plane 3.

When spiral was a relationship between the great arteries, the echo of posterior wall of the anterior
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great artery was distended posteriorly in a manner that the anterior artery went behind the posterior
artery as the echo plane was directed from plane 7 to plane 3. When it was parallel, as a rule, echo
images from the great arteries were in a constant interrelationship from plane 7 through plane 3. In
plane 3, the echo of the posterior wall of the posterior great artery may distend posteriorly, or giving off
branching image.

Basic patterns described above were confirmed in 31 patients; 17 cases with [S,D,N], 6 cases with
[S,D,D], 3 cases with [S,L,L], 3 cases with [I,L,IN], 1 case with [S,D,L] and 1 case with [I,D,D].

An artery, which was distended posteriorly, was confirmed to be the pulmonary artery by contrast
two-dimensional echocardiography.

It was shown that this method was very useful in identifying the aorta and the pulmonary artery
and in knowing their spatial relationship.
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Table 1.

CTEhE, DIBROBEZNFME VELEDYE
T, BERMEOEEORH E, B THEARLEL
5. BrlBEFESERENBELACT, Zo
“RUNOSEHAERR” 22T L
PR4. SERELIHELT, 2XKoKMLED
SRR BRRIC oW TRE 21T - 72.

Materials

Levocardia (Levo)

Atrial septal defect (ASD) ...t 5
Ventricular septal defect (VSD) ..., 5
d-transposition of the great arteries (d-TGA) .................... 4
Double outlet of right ventricle (DORV) ................. ... ... 3
Tetralogy of Fallot (TOF)...........c.. i, 2
Ebstein’s anomaly (Ebstein) ............. .. .. oottt 2
Aortic stenosis (AS) ...t i e i e 1
Pulmonary stenosis (PS) ....... ... i 1
Anatomically corrected malposition (ACM [S,L,D]) .............. 1
BN )5 ¢ -1 e 1

26

Dextrocardia (Dextro)

Tetralogy of Fallot (TOF)......... ... . i 2
Ventricular septal defect (VSD [ILL,ILN]) ...................... 1
Double outlet of right ventricle (DORV [I,D,D)] ................ 1
Single ventricle (SV) with atrial septal defect (ASD [S,L,L]})® .... 1

5

Segmental terms are named after reference 6 (Terminology of congenital
heart disease. Glossary and commentary).
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Fig. 1. Angiographic findings of spiral interrelationship between the great arteries.

Photograms made by superimposing right and left ventriculograms from a patient with
atrial septal defect [S, D, N]. The pulmonary artery (PA) originates left anterior superior to
the aorta (AO) and goes dorsally left side of the aorta.
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Fig. 2. Two-dimensional echocardiographic findings of spiral interrelationship be-

tween the great arteries.

Plane 1: The short axis plane to the posterior great artery, where the echo of the semi-

lunar valve of the posterior great artery is seen clearly.

Plane 2: The plane little more cephalic from plane 1, where the echo of the semilunar
valve of the anterior great artery is obtained as well.

Plane 3: The plane more cephalic from plane 2, where the echo of neither semilunar valve
is seen. When relationship between the great arteries is spiral, the posterior wall echo of the
anterior great artery is distended posteriorly as the echo plane is derected from plane 1 to plane
3. Left-sided structures are to the right and right-sided structures are to the left of the observer.
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BEIZ, TRTCEEOADBEOER, GTROKE
PEFOLM, FEOESBE O, TrEH
DRFThD. Z02o0MFERENS, %F
DKL o EF AP - T, 2EVERFTOK
M&EoMKE T&51ETHFET5 X5 & Hii,
coxza—THEEr EFTw<. T3L, BEOE
B 1Y, BiFoRMEOFEAFPL R
22k 5ms. —oxa— FHE#%E plane 2 L

+%. sphlcza—EREHEEFATS L, KRl
Fizd - e KILE O%BED, HBH~HRLTET
FiMER LT 3. ZOLRATE, EEREE
BLEAERZAEVD, hEL{HE>TLE). TD
Lk plane 3 L3, ZokHig, HiFIC
bl RILEOBEEN, =a—FHEr EFsLL
LI F~HELTET, HAFEETS LI
K50k, “spiral” OBEEFREZ RTETRLE

y o) 1

— 560 —



Wrfeidic X % A HHE O ALE R FR O kit

Fig. 3. Angiographic findings of parallel relationship.
Angiograms from a patient with corrected trasposition of the great arteries [S, L, L]. Anteroposterior and
lateral ventriculograms show the anteroposed aorta (AQO) and parallel related pulmonary artery (PA).

Fig. 4. Two-dimensional echocardiographic findings of the same patient as shown in Fig. 3.
Constant interrelationship of the echo images from the great arteries are maintained from plane 1
through plane 3.
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Fig. 5. Two-dimensional
findings of parallel relationship in a patient with
double outlet of right ventricle [S, D, D].

Posterior wall echo of the posterior great artery may
be distended posteriorly and branching of the posterior
great artery could be observed in plane 1 (top) to
plane 3 (bottom).

Parallel : Fig.3 (3 L & IE K AFERIRGE O

SEGITH S 2RO KRIMEFZEATITEBRL TV S.

Z ofEFIz, FiEFUFETIT 9 L, plane |,
plane 2, plane 3 %@ U T, i, A& OKIM
SR A MR S h T v 5 (Fig. 4. = hig,

echocardiographic

Fig. 6. Two-dimensional
images from spiral model.
The posterior contour of left anterior circular image

is distended posteriorly from plane 1 (top) through
plane 3 (bottom).

“parallel ” o KM FFERTHR L BbIS.
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Fig. 7. Two-dimensional
images from parallel model.

echocardiographic

Constant interrelationship is maintained from plane
1 (top) to plane 3 (bottom).
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Fig. 8. Identification of the pulmonary artery.
Contrast two-dimensional echocardiograms obtained at the level of plane 3 by dye injection
from the right ventricle.

Table 2. Summary of analysis of 31 cases

Ra-Lp A-P La-Rp
VSD(5)
ASD(5)
Spiral _ TOF (2)
L ® = Bbs(2) 17 | 17
As (1)
E Ps (1)
v Normal (1)
d-TGA(3) d-TGA(1) | DORV(2)
0 1-TGA (2)
Liis kS 1 amc[spL] § ]
(1)
Ra-Lp A-P La-Rp
D
E TOF (2)
i VSD[ILIN]
X Spiral (1) — _ 3
T =
DORV [IDD) SVcvsD
R Fara (1) [SLL] (1) 2
0 1 1 -

Levo: levocardia, Dextro: dextrocardia, Ra-Lp: right anterior
left posterior relationship, A—P: anteroposterior relationship,
La—-Rp: left anterior right posterior relationship.
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Fig. 9. Two-dimensional echocardiographic images from a patient with tetralogy of
Fallot associated with dextrocardia [I, L, IN].
Mirror image interrelationship from normal is presented. The posterior wall of the right

anterior circular contour is distended posteriorly.

on the right panel.
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Ventriculogram from this patient is shown

HOSSAMMEBREIEET 22 L XTRETH 5.
#BHoKRME %, PHPORETE 5 A0E TR
4o short axis OWiEH%E L6 X THWT, E
— LA EHRAICERFICAF T ot &, KA
M T b - B O KILE O#EH, LIEVICiE
TR LT 30k “spiral” oFTRTH Y, €
— LR EH I TV o T Y, RAIOMERM
B3 gD B i, R OKRIE R MRS
B 2R A E “parallel” OFiRTHD. =0
SIRMIMTERR A b i, BRI, 5 568
KERTE L O BMBINRTSH 5 0% bHEET 2 2
LRTES

— 565 —



EE’ i%*y /J‘tL\\y [E3:8

X &

1) Van Praagh R, Van Praagh S, Vlad P, Keith JD:
Anatomic types of congenital dextrocardia. Amer
J Cardiol 13: 510, 1964

2) Van Praagh R, Ongley PA, Swan HJC: Anatom-
ic types of single ventricle in man. Amer J Car-
diol- 13: 367, 1964

3) HEIEE: b FUBOBEEN S 47 BANER
FR%. FETHERE, 1974, b, p 318

4) Méyer RA, Schwartz DC, Covitz W, Kaplan S:
Echocardiographic assessment of cardiac mal-
position. Amer J Cardiol 33: 896, 1974

5) RAER, RBMIF: BFRKIC X 2 0EBOMBHE

BRI M. EEPRBRE 21: 1282, 1977

6) Van Praagh R: Terminology of congenital heart
disease. Circulation 56: 139, 1977

7) De La Cruz, Polansky BJ, Navarro-Lopez F:
The diagnosis of corrected transposition of the
great vessels. Brit Heart J 24: 483, 1962

8) Van Mierop LHS, Wiglesworth FW: Pathogene-
sis of transposition complexes. Amer ] Cardiol
12: 233, 1963

9) Van Praagh R, Van Praagh S: Transposition of
the great arteries with posterior aorta, anterior
pulmonary artery, subpulmonary conus and fi-
brous continuity between aortic and atrioventri-
cular valves. Amer J Cardiol 28: 621, 1971

— 566 —



