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A complex congenital cardiovascular anomaly: persistence of
left inferior and superior caval veins in conjunction with atrial and
ventricular septal defects

Kompleks bir konjenital kardiyovaskiiler anomali: Persistan sol inferiyor ve stiperiyor kaval
venlerin atriyal ve ventrikiiler septal defektler ile birlikteligi
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Introduction

Persistence of the left superior and inferior vena cava (SVC and IVC,
respectively) is relatively rare cardiac anomalies, and their frequency
varies from 0.2% to 0.5% in the general population (1-4). Some congenital
cardiac abnormalities such as atrial or ventricular septal defect and
unroofed coronary sinus may accompany the persistent left SVC, resulting
in paradoxical embolism (1, 2). However, persistent left IVC or transposition
of IVC is much rare congenital anomaly compared with persistent left SVC
(3,4). Inthe literature, several case reports about persistence of the left IVC
with its azygos or hemiazygos continuation have been reported (3-8).
However, no associated congenital cardiac defects such as atrial and
ventricular septal defects (ASD and VSD, respectively) have been
presented in those reports. Therefore, we describe a complex and rare
congenital anomaly, which includes ASD, VSD, and persistent left IVC and
SVC.

Case report

A 31-year-old woman presented with effort dyspnea. She had no
history of previous cardiac disease. Her vital signs such as blood
pressure and radial pulses were stable. Physical examination revealed
holosystolic murmur at grade of 3/6 at the left sternal border radiating
to other auscultation points. There were no other pathologic findings.
Electrocardiogram was also normal. In transthoracic echocardiography,
subaortic VSD and secundum type ASD were detected. There were
also severe tricuspid regurgitation and mild aortic regurgitation.
Pulmonary systolic pressure of 45-50 mmHg was calculated from
tricuspid regurgitation. Pulmonary to systemic flow ratio of 1.7 was
estimated by Doppler echocardiography. In addition, abnormal mosaic
flow with undefined origin was observed in the right atrium. She
underwent cardiac catheterization to confirm a significant left to right
shunt and to exclude possible other cardiac abnormalities. During the
catheterization, while forwarding the catheter via the right femoral
vein, we realized that the direction of catheter was towards to the left
arm of the patient and there was no normal IVC course. This vein was
considered as persistent left IVC (Fig. 1A). When the catheter was
further advanced, the right atrium was entered through persistent left
SVC and its angiography was performed (Fig. 1B). We considered that
persistent left IVC, which continues as vena hemiazygos drained into

right atrium via persistent left SVC connecting to coronary sinus
(Fig. 1A). Left innominate vein, was not viewed. There was a right
superior caval vein which drained normally to the right atrium and
normal pulmonary venous return in right atrial angiography. Superior
vena cava and IVC related to the topography of the thorax and
abdomen in this case is drawn schematically in Figure 2. Oxygen
saturations of left IVC, persistent left SVC, right atrium and right
ventricle were 66%, 70%, 75% and 85%, respectively. They showed a
significant left-to-right shunting at both atrial and ventricular levels.
Pulmonary artery could not be engaged via femoral vein because of
failure in back-up of the catheter. Right internal jugular vein was used
for pulmonary artery catheterization. The mean 02 saturation and
pressure of main pulmonary artery were 84% and 55/30 mm Hg
respectively. Persistent left SVC was also confirmed by administrating
contrast media via left antecubital vein. Left ventriculography revealed
the subaortic VSD (Fig. 3). By oxymetric method, pulmonary to systemic
flow ratio of 1.85 was calculated. Thus, surgical closure for ASD and
VSD was performed and those defects were confirmed. Abdominal
ultrasonography demonstrated no additional abnormalities such as
polysplenia and other visceral levoisomerism (liver, spleen and
stomach) except hepatic veins drained directly into the right atrium.
Liver was seen at right side, spleen and stomach were seen at left side
of the abdomen. Cardiac chambers and great systemic arteries were at
normal position (Fig. 4). So we considered abdominal situs solitus.

Discussion

Persistent left IVC and SVC are unusual congenital anomalies in the
population. They result from the failure of regression of the right
supra-cardinal vein and left anterior cardinal vein, respectively (1-4).
Persistent left SVC is relatively more prevalent compared with the left
IVC and may result in paradoxical embolism due to accompanying
lesions such as ASD, unroofed coronary sinus and its directly drainage
into the left atrium (1). Up to now, it has not been reported that persistent
left SVC accompanies left IVC in a case with both ASD and VSD. To our
knowledge, this is the first reported case of such an anomaly.

Interruption of the IVC or persistent left [VC with azygos or hemiazygos
continuation is an unusual but well-known anomaly of the IVC (3-8). In case
of persistent left IVC, possible routes for the return of blood to the right
atrium are via the azygos vein to the SVC, via the hemiazygos vein to
persistent left SVC or via the left brachiocephalic vein to right SVC (4).
Infrequently, this anomalous vein may accompany ASD and open directly
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Figure 1A. Antero-posterior view showing contrast injected into the
left inferior vena cava with hemiazygos continuation, which drains
into the persistent left superior vena cava and then into the right atri-
um via coronary sinus

CS - coronary sinus, IVC - inferior vena cava, RA - right atrium, SVC - superior vena cava
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Figure 2. Schematic diagram of the routes of venous drainage in this
case. IVC-inferior vena cava, SVC - superior vena cava

into the left atrium, resulting in right-to-left shunting without pulmonary
hypertension (9). In general, the return of blood of left IVC to the right atrium
is usually provided with its hemiazygos continuation connecting to left SVC.
In the literature, a case with ASD, patent ductus arteriosus and a left IVC
with hemiazygos continuation and drainage into the coronary sinus was
reported (8).

Hemiazygos continuation of left IVC has been reported previously by
computed tomography in the literature (3-6). We did not perform the
tomography with contrast medium. Instead, we passed directly the
mentioned course of venous return with catheter under the guidance of
fluoroscopy.
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Figure 1B. Angiographic view of the right atrium in the antero-posteri-
or projection. It was obtained through persistent left superior vena
cava connecting to coronary sinus via the left inferior vena cava

Figure 3. Left ventriculography in the left anterior oblique projection
with cranial angulation Arrows demonstrate the subaortic ventricular
septal defect. Ao- aorta, LV- left ventricle, RV- right ventricle, VSD-
ventricular septal defect

Figure 4. Chest X-ray-showing absence of dextrocardia

Left IVC and persistent left SVC are usually asymptomatic, being
detected incidentally during routine thoraco-abdominal imaging by
ultrasonography or computed tomography or cardiac catheterization.
Their presence may complicate some surgical procedures such as Glenn
shunt, Mustard repair and abdominal surgery (10). Their injuries by sur-
gery may result in severe hemorrhage. In addition, percutaneous inter-
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ventions such as implantation of pacemaker, cardioverter-defibrilator or
caval filter may be difficult in such patients. Similarly, these anomalies
can also make percutaneous closure of ASD or VSD difficult.

Persistent left IVC can make the right heart catheterization difficult
via femoral vein as we encountered. We were not able to advance the
catheter into the pulmonary artery via femoral approach, and used the
right internal jugular vein for this purpose.

Persistent SVC usually drains into the coronary sinus, resulting in its
dilatation. By stretching the atrioventricular node and His bundle, rhythm
disturbances may occur in such patients (1, 2). Our patient had no rhythm
abnormality.

Conclusion
In conclusion, it should be kept in mind the possibility that any

congenital cardiac anomaly may accompany other cardiovascular
abnormalities. A detailed investigation should not be neglected.
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Triktispit kapakta kitle: Manyetik rezonans goriintileme bulgular

Tricuspid valve mass: magnetic resonance imaging findings
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Giris

Manyetik rezonans (MRI) ile goriintiileme teknigi, radyoaktif yayilim
olmadan, noninvazif bir sekilde manyetik radyo dalgalari ile yapilan bir
goriintiileme teknigidir. Diger standart noninvazif metodlar arasinda eko-
kardiyografi ve bilgisayarli tomografi (BT) sayilabilir. Bazi vakalarda eko-
kardiyografik incelemelerde yanlis pozitif veya negatif sonuglara da rast-
lanmaktadir (1, 2). Bilgisayarl tomografi tetkikinde iyonize radyasyon ve
intravendz kontrast kullanimi s6z konusudur (3). Ayrica tiimdr ve trombiis
ayrimi yapmak her zaman miimkiin olmayabilir.

Kalp kapakgiklarinda kitle lezyonu nadir olarak goriilmektedir.

Olgu Sunumu

Altmis dokuz yasinda erkek hasta, bas dénmesi, fenalik hissi sikayet-
leri ile doktora miiracaat ediyor. Fizik muayenesinde, tansiyonu
150/70mmHg nabiz dakika sayisi 66/ ritmik, sistem muayenelerinde bir
ozellik yok. Elektrokardiyografide siniizal ritm, efor testi normal bulunu-

yor. Transtorasik ekokardiyografi tetkikinde; sag atriyum ve sag ventrikdil
normalden hafif genis. Trikiispit kapak septal leafletin atriyal yiiziinde
1.3x0.9 cm capinda hiperekojen, nodiiler kitle imaji gdzleniyor. Kapak aci-
imi normal. Anlamli gradiyent saptanmiyor. Trikiispit kapaktan sistolde
sa§ atriyum igine hafif derecede (1+) regurjitan akim saptaniyor. Kardiyak
MRI tetkikinde; trikiispit kapagin septal yaprag iizerinde yaklasik 1 cm
boyutta nodiiler kitle lezyonu tespit edilmis olup, iv kontrast enjeksiyonu
sonrasli kontrast tutulumu gdsteriyor (Resim 1, 2. Video 1. Video/hareket-
li goriintiileri www.anakarder.com'da izlenebilir).

Noninvazif kardiyak gdriintiileme tetkikleri arasinda ekokardiyografi,
kardiyak BT ve kardiyak MRI'1 siralayabiliriz. Kalp i¢i ve digi kitle lezyon-
larinin belirlenmesinde kardiyak MRI'in yerini belirlerken yaygin olarak
kullanilan ekokardiyografiye kiyasla kitlenin doku 6zelliklerini tanimlama-
da daha kolaylik yarattigini belirtmek gerekir. (4-6). Buna karsilik uzun
stirmesi, hasta agisindan sikintili bir tetkik olmasi (klostrofobi vs.), elek-
trokardiyografi takibi ile beraber stabil bir kardiyak ritm gerektirmesi de-
zavantajidir (7). Vakamizda yapilan ekokardiyografi ve MRI tetkiklerine ait
sonuglar birbiri ile uygunluk géstermistir. Hasta asemptomatik oldugun-
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