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An Elusive Persistent Left Superior Vena cava

Draining into Left Atrium
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Abstract. A case report of a persistent left superior vena cava draining into left atrium with
a fibromuscular left ventricular outflow tract obstruction and a small atrial septal defect. The
anomalous vessel escaped detection during two right and left heart catheterizations trom the
right arm and open heart surgery. It was an incidental finding during cardiac catheterization
from the left arm and the anatomy was confirmed by contrast echocardiography.

Introduction

A persistent left superior vena cava
(LSVC) occurs in 3—4% of patients with con-
genital heart disease [1, 2]. This usually co-
exists with other cardiac abnormalities and
drains into the right atrium (RA) via the cor-
onary sinus. Exceptionally, the LSVC drains
into the left atrium (LA) either indirectly via
an unroofed coronary sinus [3] or directly.
This case report 1s of a LSVC draining di-
rectly into the LA, associated with an atrial
septal defect and a fibromuscular left ventric-
ular outflow tract obstruction. It highlights

the difficulty in diagnosing the presence of

such an unsuspected anomalous vessel.

' With the technical assistance of Jackie McGhie.

Case Report

The patient presented in 1971 aged 32 years with a
long history of worsening exertional dyspnea. She
looked well and had no cvanosis or clubbing. Periph-
eral pulses and blood pressure impulse were normal. A
loud pansystolic murmur was heard at the apex and a
systolic ejection murmur at the third left interspace.
The ECG showed sinus rhythm and left ventricular
hypertrophy and the chest X-ray was suggestive of left
ventricular hypertrophy. Right and left heart catheter-
1ization was performed from the right arm. The left
ventricular outflow tract was narrowed by a dynamic
rim of trabecularized tissue and moderate mitral re-
gurgitation was present. The hemoglobin level was
within the normal range and oxygen saturations were
also normal (table I). At surgery. cannulae were 1In-
serted into normal superior and inferior vena cavae
and cardiopulmonary bypass was apparently inst-
tuted without difficulty. The left ventricle was hyper-
throphied and the outflow tract narrowed by fibrous
tussue extending over much of the septum. This was
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Fig. 1. Contrast injection into the left superior vena cava (LSVC) from above. Contrast can be scen entering
(A) and opacifying (B) the left atrium (LA). Left anterior oblique view.

resected via an aortic approach. The mitral valve
appeared satisfactory when inspected across the aortic
valve and was not replaced. A left atriotomy was not
performed and venous blood was not seen entering the
surgical field through the mitral valve.

Although 1mproved, some symptoms persisted
and 1n 1975, repeat cardiac catheterization from the
right arm found the resting left ventricular outflow
tract gradient to be improved and moderate mitral
regurgitation was again present. Various medications
were tried with Iimited success and in 1979 another
cardiac catheterization was performed. Technical dif-
ficulties were encountered and the procedure was per-
formed from the left cubital fossa. The venous cathe-
ter passed without obstruction along a LSVC into the
LA. The anatomy was confirmed by angiography with
contrast injections into the LSVC (fig. 1) and a retro-
gradely cannulated pulmonary vein. A small amount
of contrast entered the RA via a low atrial septal defect
during angiography. The LSVC entered the upper left
corner of the LA and although no communication was
seen between the LSVC and the presumably normal
right superior vena cava (RSVC), such a channel was
not definitely excluded. There was no oximetric evi-
dence of significant left to right shunting (table I).
Other catheterization findings were similar to those of
1975 and further operative intervention was decided
against.

Contrast echocardiography using Haemaccel in-
jected 1nto a left antecubital vein was undertaken in

Table I. Oxygen saturations (%) obtained during
catheterization in 1971 and 1979

197 1979
RSVC 19 T
LSVC — 83
RA 17 78
RV 18 T
PA 80 17
LA - 95
LYV 95 94

RSVC = Right superior vena cava; LSVC = left
superior vena cava, RA = right atrium; RV = right
ventricle; PA = pulmonary artery; LA = left atrium;
LV = left ventricle.

1984. With each injection, on both the M-mode and
the cross-sectional echocardiograms, the LA was di-
rectly opacified with dense echoes. these echoes being
of greater density when the injection was given imme-
diately before the release phase of a Valsalva ma-
neuver (fig. 2), a procedure performed to increase the
venous return to the heart. Subsequently, fainter
echoes appeared within the RA appearing on cross-
sectional echocardiography to pass directly from the
LA to the RA via the atrial septal defect.
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Fig. 2. M-modc echocardiogram showing contrast
injected into a left antecubital vein appearing directly
in the left atrium (LA) and then in the left ventricular

Comments

A persistent LSVC draining through the
coronary sinus into the RA 1s not infrequent
finding during cardiac catheterization or
heart surgery. but probably has no functional
importance. A large coronary sinus may be a
clue as to the presence of this anomaly. De-
fects in the roof of the coronary sinus may
allow communication with the LA [4].

Very rarely, the LSVC may drain entirely
into the LA. The resultant venous drainage
from the upper body has three variations [3]
(fig. 3): (A) the LSVC may communicate with
a normal RSVC via the left innominate vein:
(B) with agenesis of the left innominate vein,
the vena cavae drain separately into their
respective atria; (C) the RSVC may be absent
with all the blood from the upper body re-
turning via the LSVC, constituting a consid-
erable right to left shunt. Cases of an other-
wise normal RSVC draining into the LA
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outflow tract (LVOT). aML = Anterior mitral valve
lcaflet. Contrast was injected immediately before the
relcase phase ol the Valsalva mancuver.

Fig. 3. Illustration of the drainage of an anomalous
left superior vena cava into the left atrmum. A With
communication of the two cavae via the left innom-
inate. B With agenesis of the left innominate ven.
C With agenesis of the right superior vena cava. From
Shumacker et al. [5]. with permission.

have been reported [6] and contrast echocar-
diography has been used in the diagnosis of a
persistent LSVC draining mto a coronary
sinus with LA communications [7] and in the
diagnosis of an anomalous connection of the
RSVC to the LA [8]. Bidirectional shunting
was demonstrated in our patient, but to a
small degree. The L-R shunting was clearly
shown at the low atrial level by angiography
and echocardiography. A patent left innomi-
nate joining the two vena cavae has not been
excluded but would seem unhkely as there
was no late filling of the RA during left atral
angiography nor was there appearance of
echo-dense microbubbles in the right atrium
from a superior direction during echocardi-
ography. The presence of such a channel has
been used to explain the absence of a signifi-
cant degree of R-L shunting [9]. Contrast
echocardiography provided confirmatory
evidence of the direct drainage of the LSVC
into the LA and indicated the potential route
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for systemic emboli. Cerebral abscesses and
emboli have been described in association
with the shunting [3, 4]. In view of the rela-
tive rarity of upper limb venous thrombosis.
prophylactic anticoagulation would seem un-
warranted and we have advised our patient
to seek prompt treatment of established in-
fections. Because of the mitral valve disease.
antibiotic prophylaxis prior to minor surgical
interventions 1s indicated but would not be
indicated for the LSVC or the atrial septal
defect alone.

A persistent LSVC draining directly 1nto
the LA 1s a very rare but clinically significant
condition and 1ts association with a fibro-
muscular left ventricular outflow tract ob-
struction 1s previously unreported. It was an
unexpected finding and 1ts presence was eas-
1ly confirmed by echocardiography with con-
trast 1njection into a left antecubital vein.
This latter technique should be considered to
exclude anomalous drainage of a persistent
LSVC 1into LA 1n patients with congenital
heart disease or those in whom an unex-
plained R-L shunt 1s present.
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