Journal of Cardiography 8: 391-400, 1978

EER#REZROSHEE®  Cross-sectional echocar-
BEHROBMETEEIC L 285 diographic study on per-
sistent left superior vena
cava with high speed me-
chanical sector scanning

HE &k Norio HIBI

$;AR EFI\ Shohachi SUZUKI
g Bz Tadayuki KATO

'H - Yoichi FUKUI

N HE Takemi ARAKAWA
R Rkt Kinya NISHIMURA
=iy B Arata MIWA

ME B Tadashi KAMBE
e B> Yasuo HOJO*

Summary

Ten patients with persistent left superior vena cava (PLSVC) were studied with high speed cross-
sectional echocardiography having mechanical sector scanning. The cardiac diagnosis consisted of
PLSVC with atrial septal defect of secundum type (6 patients), with pulmonary stenosis (1 patient),
with tricuspid atresia (1 patient), with mitral stenosis (1 patient) and unassociated PLSVC (1 patient).

A circular echo with an echo-free space was demonstrated at the boundary region between the
left ventricle and left atrium in the cross section of the cardiac long axis. And it was also recognized as
a narrow tubular cavity echo posterior to the two left-sided heart chambers in the cross section of the
sagittal plane of the chest. This echo corresponded to the left atrioventricular sulcus. It was gradually
enlarged during systole and largest in size in early diastole, and its anterior margin moved back in di-
astole. The contractile movement of the PLSVC was observed throughout the cardiac cycle. By the in-
jection of indocyanine green from the left median cubital vein, the positive contrast echo appeared in
the cavity of PLSVC, whereas it appeared neither in the left atrium nor left ventricle. This abnormal
echo was not recognized in normal subjects and other cardiac diseases without PLSVC.

In M-mode echocardiography, the unusual linear echo was recorded behind the anterior mitral
leaflet. It moved anteriorly during systole and went back posteriorly in diastole. Consequently, be-
cause of the direction of echo beam and the movement and location of the unusual circular echo, it
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seems to emanate from the lower part of the PLSVC in contrast with the proximal region of the en-
larged coronary sinus opened to the right atrium. High speed cross-sectional echocardiography has

proved to be usuful to diagnose PLSVC noninvasively.
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female with ASD.

Fig. 1. Biplane angiocardiograms of the persistent left superior vena cava in a 24-year-old

The injection of contrast material from the left subclavian vein revealed a narrow tubular shadow
posterior to the left atrium along the left side of the sternum.
RA: right atrium, CS: coronary sinus, LSVC: left superior vena cava.
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Fig.2. Normal cross-sectional echocardiogram along the heart long axis in a 19-year-

old boy.

This picture is recorded in early diastole. The postero-superior region of the posterior mitral
leaflet (PML) shows a solid wall tissue but no abnormal findings.

RV: right ventricle, IVS: interventricular septum, AO: aorta, AML: anterior mitral leaflet, PML:
posterior mitral leaflet, LV: left ventricle, LA: left atrium, V: valve.
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Fig.3. Cross-sectional echocardiograms along
the heart long axis in a 24-year-old female of
postoperative ASD.

Panel A is recorded in systole and B in diastole.
The unusual circular echo with echo-free space is re-
cognized at the boundary region between the left
atrium and left ventricle, that is, at the postero-superior
region of the PML. In these pictures, the circular
echo is almost complete, and its size in systole is al-
most equal to that in diastole.

LSVC: left superior vena cava. Other abbreviations :

see Fig. 2.

<&5%. Fig. 2 3 19%5%, EEfloEERH
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Fig. 4. Cross-sectional echocardiograms along
the heart long axis in a 4-year-old boy with pul-
monary stenosis.

Panel A shows a systolic image and panel B shows
a diastolic one. The unusual circular echo appeares
at the postero-superior region of the PML. But the
echo discontinuity is demonstrated at the upper part
of the round echo and it seems to be opened. It is
larger in size in diastole than in systole.
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Fig.5. Cross-sectional echocardiogram along
the sagittal plane of the chest in a 4-year-old
girl with ASD and PAPVR.

PV and AML are clearly recorded. Posterior to the
left atrium, the narrow tubular cavity is demonstrated.
This tubular cavity echo is coincident with the circular
echo in the heart long axis.

RV: right ventricle, PV: pulmonary valve, IVS:
interventricular septum, AML: anterior mitral leaflet,
LV: left ventricle, LA: left atrium, LSVC: left supe-
rior vena cava.
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Fig. 6. M-mode echocardiograms from a 23-
year-old famale with ASD (panel A) and from a
4-year-old girl with ASD and PAPVR (panel B).
The unusual linear echo is demonstrated posterior
to the AML. And the echo-free space is also recog-
nized behind the abnormal linear echo. Its linear echo
moves anteriorly during systole and it becomes maxi-
mum in size in early diastole and moves back in di-
astole.
CW: chest wall, RV: right ventricle, IVS: interven-
tricular septum, LV: left ventricle, AML: anterior
mitral leaflet, LSVC: left superior vena cava, ECG:
electrocardiogram.
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Fig.7. M-mode scan echocardiogram in a 4-year-old girl with ASD and PAPVR taken
with the transducer rotated from the apex of the left ventricle to the aorta.
The abnormal linear echo is only demonstrated posterior to the AML and recognized neither

in the left atrium nor left ventricle.

CW: chest wall, RV: right ventricle, IVS: interventricular septum, LV: left ventricle, AML:
anterior mitral leaflet, LA: left artium, AO: aorta, RVO: right ventricular outflow, ECG: elec-

trocardiogram.
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Fig.8. Cross-sectional echocardiograms by the
injection of indocyanine green from the left
median cubital vein in a 23-year-old female with
ASD.

Panel A was recorded before dye injection and panel
B shows the image about 1 sec after dye injection.
The contrast echo distinctly appears in the cavity of
the PLSVC that shows as echo-free space in panel A.

CW: chest wall, Pul. V: pulmonary valve, IVS:
interventricular septum, RV: right ventricle, LA:
left atrium, AML: anterior mitral leaflet, LV: left
ventricle, LSVC: left superior vena cava.
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Table 1. Summary of the clinical findings and echocardiographic measurements in 10

patients with PLVSC

Compli-

AML

No. Patients Yr. Sex cation Cathe. Tomo E DDR AO 1A LVDd LVDs LVO RVO EF Ope.
1 M.A. 23 F ASD + + 26 143 24 32 35 24 27 36 .68 +
2 Y.M. 2 F ASD + + 25 110 17 32 32 25 30 27 .52 +
3 N.O. 4 F ASDHMI + + 23 98 13 33 35 2% 26 39 .68 +
+PAPVR

4 T.S. 33 F MS + + 24 29 28 34 S50 30 36 24 .78 +
5 K.S. 37 M ASD + + 25 112 31 30 48 32 32 30 .70

6 K.M. 8 F - + + 18 103 21 21 41 28 24 21 .68 -
7 M.K. 4 M PS + + 19 130 17 23 33 20 22 27 .18 -
8 M.A 3 F TA + + 27 115 20 30 56 47 36 27 .41+
9 N.N. 6 F ASD - + 20 103 15 18 32 2% 20 29 .58 -
10 T.H. 1 M ASD + + 14 8 15 15 21 14 17 23 .70 -

ASD: atrial septal defect, MI: mitral insufficiency, PAPVR: partial anomalous pulmonary venous
return, MS: mitral stenosis, PS: pulmonary stenosis, TA: tricuspid atresia, Cathe.: cardiac cathe-
terization, AML: anterior mitral leaflet, E: E amplitude, DDR: diastolic descent rate, AO: aorta,
LA: left atrium, LVDd: left ventricular diastolic dimension, LVDs: LV systolic dimension, LVO:
left ventricular outflow, RVO: right ventricular outflow, EF: ejection fraction, Ope.: operation.
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