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Abstract
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Three-Dimensional Reconstructed
Magnetic Resonance Imaging for Di-
agnosing Persistent Left Superior Vena
Cava : Comparison With Magnetic
Resonance Angiography and Plain
Chest Radiography
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Naohiko OHKUBO, MD
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The usefulness of low-cost, three-dimensional (3D) images reconstructed from magnetic resonance
(MR) imaging for investigating persistent left superior vena cava was assessed and compared to the diag-
nostic accuracy of chest radiography. MR imaging by the spin-echo technique and MR angiography were
performed in 10 patients with this anomaly diagnosed previously by contrast echocardiography and radio-
nuclide angiocardiography. Four patients had complicating cardiac anomalies, one with postoperative
atrial septal defect, one with postoperative ventricular septal defect, one with atrial septal defect and
partial anomalous pulmonary venous return, and one with aortic coarctation and patent ductus arteriosus.
Multisectional and multiphasic MR images were used for the 3D-reconstruction of the cardiovascular and
mediastinal structures with a NeXT workstation and a 3D-kit.

The 3D-reconstructed MR imaging clearly showed the persistent left superior vena cava and the ana-
tomical relationship with the other cardiovascular and mediastinal structures in all 10 patients. Vascular
shadows were observed outside the upper left border of the aortic arch on the chest radiographs in seven
patients, and the 3D-reconstructed MR images revealed these shadows to be compatible with superior
caval vein. The ratios of the diameter between the left and right superior venae cavae with and without the
left innominate vein were 0.63+0.14 (mean =+ SD) and 0.94+0.08, respectively.

Three-dimensional reconstructed MR imaging is a useful method for recognizing persistent left supe-
rior vena cava and precise examination of the chest radiographs often allowed detection of the vascular

shadows caused by this anomaly.
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Fig. 1

Selected abbreviations and acronyms

MRA =magnetic resonance angiography
PLSVC =persistent left superior vena cava
3D-MR =three-dimensional images reconstructed from magnetic

resonance
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Procedure to obtain extracted contours for three-dimensional modeling

Original trimmed image by magnetic resonance imaging using a spin-echo technique (upper left), thresholding by
automatic procedure (upper middle), edited image by manual procedure (upper right), starting point by manual
procedure (lower left), and extracted image by automatic procedure (lower right) are shown.
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Fig. 2

Three-dimensional reconstructed image after surface rendering
in a patient with annuloaortic ectasia due to Marfan’s syn-
drome

AO=ascending aorta; PA=pulmonary artery; LV=left
ventricle; RA=right atrium; RV=right ventricle; IVC
=inferior vena cava; SVC=superior vena cava.

Fig.3 Magnetic resonance angio-
graphy by two-dimensional
time of flight technique in
three patients with persistent
left superior vena cava with-
out the left innominate vein

Left column : all vessels by
the usual two-dimensional
time of flight technique.
Right column : only vessels
with downward flow by two-
dimensional time of flight
technique applying presatura-
tion pulse.

Arrowheads : persistent left
superior vena cava. Arrows :
right superior vena cava.
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Fig.4 Magnetic resonance angiography by two-dimensional time of
flight technique in a patient with persistent left superior vena
cava with the left innominate vein

Upper : all vessels by the usual two-dimensional time of flight
technique.

Lower : only vessels with downward flow by two-dimensional
time of flight technique applying presaturation pulse.
Arrowhead : persistent left superior vena cava. Arrow : left
innominate vein.

L7z, Fig. 3 IS BAFR % D 2 WIER DO MRA
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Fig. 5 Superimposed serial images at the level of the right atrium by
radionuclide angiocardiography with separate injections from
the left and right arms

Upper serial images are from a patient with persistent left supe-
rior vena cava without the left innominate vein, and lower im-
ages from a patient with the left innominate vein. Radionuclide
angiocardiography with separate injection from the left and
right arms are superimposed at the level of the right atrium.
Red shows the radionuclide injected from the left arm, and
green from the right arm.

Arrowheads : persistent left superior vena cava. Arrows :
right superior vena cava. Small arrow : left innominate vein.
Abbreviation as in Fig. 2.
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Fig. 6 Three-dimensional reconstructed magnetic resonance imaging
of persistent left superior vena cava

The persistent left superior vena cava connects with the coro-
nary sinus.

Left : anterior image. Right: left lateral image.

Arrowheads : persistent left superior vena cava. Arrows :
coronary sinus.
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Fig.7 Three-dimensional reconstructed magnetic
resonance imaging of persistent left superior
vena cava with aorta
Left : anterior image. Right : left lateral im-
age.

Yellow : persistent left superior vena cava
and coronary sinus. Red : aorta.
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Fig. 8 Three-dimensional reconstructed magnetic resonance imaging of mediastinum

Left : anterior image. Right : left lateral image.

Fig.9 Three-dimensional reconstructed magnetic resonance imaging of persistent left superior vena cava and aorta with

transparent mediastinal image

The transparency of the mediastinum allows good recognition of each structure inside the mediastinum and the

anatomical relationships.
Left: anterior image. Right: left lateral image.
Arrowhead : persistent left superior vena cava.
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Fig. 10 Chest radiographs of persistent left superior vena cava

Vascular line of the left upper mediastinum by the persistent left superior vena cava (arrowhead) is seen.

Left : anterior image.
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Right : left lateral image.
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Fig. 11 Comparison of the diameters of persistent left superior vena

cava and right superior vena cava

The diameters of persistent left superior vena cava and right
superior vena cava in patients without the left innominate
vein are almost the same (ratio of diameters is 0.94+0.08,
mean=+SD). The diameters of persistent left superior vena
cava are smaller than those of right superior vena cava in pa-
tients with the left innominate vein (ratio of diameters is 0.63
+0.14).

Closed circle : diameters of persistent left superior vena cava
and right superior vena cava in patients without the left in-
nominate vein.

Closed square : diameters of persistent left superior vena
cava and right superior vena cava in patients with the left in-
nominate vein.

LSVC=left superior vena cava;
vena cava.

The solid line is the line of identity, not regression.

RSVC=right superior
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