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A rare association: inferior vena cava anomalies
and congenital heart diseases

Nadir gorulen birliktelik: Inferiyor vena kava anomalileri
ve dogumsal kalp hastaliklari

liker Ertugrul, M.D., Vehbi Dogan, M.D., Utku Arman Oriin, M.D., Selmin Karademir, M.D.

Department of Pediatric Cardiology, Dr. Sami Ulus Maternity and Children’s Health and Diseases
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Summary-The numerous variations of abnormalities of the
inferior vena cava (IVC) result in anomalies such as isolated
left IVC, double IVC and more than 60 types of malforma-
tion. These anomalies are rare and recognized incidentally
during surgical or radiological procedures. They may lead to
clinical complications during abdominal surgery, and predis-
pose to venous thrombosis. Although they have no definite
relationship to other congenital cardiac lesions, identifica-
tion of these anomalies are important for pre-operative plan-
ning and post-operative follow-up. This report presents two
cases of congenital IVC anomalies accompanied by con-
genital heart diseases.

bnormalities of the  apy eviations:

inferior vena cava CHD  Congenital heart disease
(IVC) in the general pop- €T Computed tomography

. DVT  Deep vein thrombosis

ulation have been docu- - Inferior vena cava
mented. Embryogenesis MrI  Magnetic resonance imaging
of the IVC involves per- US¢  Ultrasonography
sistence or regression of
three layers of embryonic veins. Numerous variations
result in anomalies such as isolated left IVC, double
IVC and in excess of 60 types of malformation.!!!
Although rare, and recognized incidentally during
surgical or radiological procedures, these anomalies
may lead to clinical complications during abdominal
surgery, and predispose to venous thrombosis.” Azy-
gos and hemiazygos continuation of the IVC has been
associated with situs anomalies and other congenital
heart anomalies, as well as asplenia and polysplenia
syndromes. Right-sided IVC and double IVC have

Ozet- Inferiyor vena kava (IVC) anomali varyasyonlari
genel populasyonda bildiriimektedir. Sol IVC, cift IVC ya-
ninda 60’dan fazla degisik IVC anomalisi bildirilmistir. Bu
anomaliler genellikle cerrahi ve radyolojik girisimler sira-
sinda tesadufen fark edilirler. Abdominal cerrahide klinik
komplikasyonlara ve vendz tromboz gelisimine zemin ha-
zirlayabilirler. Kalp hastaliklariyla iligkisi bildiriimese de
kalp hastaligi varhginda IVC anomalileri ameliyat dncesi
planlamada ve ameliyat sonrasi takip icin dGnemlidir. Bu ya-
zida dogumsal kalp hastaliklarina eslik eden IVC anomali-
si olan iki olgu sunuldu.

become increasingly recognized in the absence of
any complaints. They have no definite relationship to
other congenital cardiac lesions,?! but they are impor-
tant for management of patients with congenital heart
disease (CHD).

This report presents two cases of congenital anom-
alies of [IVC accompanied by CHDs.

CASE REPORT

Case 1- A 15-month-old infant with a diagnosis of
Fallot tetralogy underwent cardiac catheterization. He
had been followed up in the clinic since birth. Prior
to catheterization, there were no reported episodes
of cyanotic spell. Oxygen saturation measured with
pulse oximetry was 79%. He was 11 kg at the time of
intervention. During the procedure, a left IVC was de-
tected after femoral puncture. The right femoral vein
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Figure 1. Case 1 femoral vein contrast material injection.

was connected to the left-sided IVC and it drained
to the hepatic segment of the IVC at liver level. The
procedure was completed via the left IVC, and right
ventricular and aortic contrast material injection was
done. McGoon index was calculated as 1.9 and she
was assessed as appropriate for total correction pro-
cedure. Total corrective surgery was performed two
months after the intervention without any complica-
tions (Figure 1).

Case 2— A 5-month-old female infant was admitted
to clinic with a complaint of poor weight gain. Tachy-
pnea and a murmur were detected on physical exami-
nation, and echocardiography revealed atrial and ven-
tricular septal defects and pulmonary hypertension.
Diagnostic catheterization was performed in order
to assess patient operability. A left-sided IVC was
noticed during the venous puncture the catheteriza-
tion. Right heart catheterization was completed and
left ventricular contrast material injection was done
via the left IVC. Pulmonary vascular resistance was
measured as 2.1 WU/m?. Surgery was planned for the
patient.

DISCUSSION

The IVC develops in a complex process which is
completed at the eighth week approximately. The IVC
is formed from three pairs of parallel veins that subse-
quently appear and regress. Left-sided IVC develops

due to regression anomalies of the supracardinal vein.
Persistence of this vein, with regression of the right
supracardinal vein, leads to formation of a left-sided
vena cava.¥ The prevalence of left-sided IVC is re-
ported as between 0.2—0.5%.!51 Lack of pre-operative
identification of this entity may have grave conse-
quences, especially during surgery involving retroper-
itoneal structures. Since abnormal venous structures
are generally dilated and tortuous, they are prone to
intraoperative trauma and development of thrombus,
which may escape detection or be misdiagnosed.®
Several studies have demonstrated an increased risk
for deep vein thrombosis (DVT) in the presence of an
IVC anomaly. Fuster and et al. evaluated 116 patients
under 50 years of age with DVT. They found that 6
of 37 (16.2%) patients with iliac vein thrombosis had
a venous anomaly.[”? Similar studies have shown that
the presence of a venous anomaly is a strong pre-
disposition factor for DVT in young patients, with a
prevalence of 5-9%. Stasis due to abnormal venous
structure is thought to be responsible for these com-
plications.®

Although there is no reported association of IVC
anomalies and CHDs, they may lead to morbidity in
these patients and are important for management of
CHDs. The risk of thromboembolism is increased
in patients with cyanotic CHD. The precise mecha-
nisms of thromboembolism in patients with cyanotic
CHD have not yet been determined.”” The coexis-
tence of CHD and IVC anomalies, as in our cases,
increase risk of thrombosis and, by causing right to
left shunt, may lead to systemic emboli. Unawareness
of an IVC anomaly may lead to misdiagnosis. These
patients may have additional risk factors such as ge-
netic predisposition. A retrospective study analyzing
28 thrombotic children with different cardiac disor-
ders revealed 22% incidence of Factor V Leiden and
prothrombin G20210A mutations.!'” The first case in
the present report, the infant with Fallot tetralogy, had
a higher risk of thromboembolism. Awareness of the
increased risk of thrombus formation may lead to a
decision of earlier intervention for that patient in or-
der to avoid thromboembolic events.

The Fontan operation was designed to provide
blood flow in series to the pulmonary and systemic
circulation without the need for a right ventricular
pumping chamber. This arrangement has improved
life expectancy for patients with single-ventricle and
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pulmonary outflow obstruction compared with previ-
ous arterial shunts. Since this physiology is affected
by numerous factors, any additional pathology will
lead to an increase in mortality. Physical barriers to
pulmonary and systemic circulation (stenosis at the
site of anastomosis, valvular insufficiencies, outflow
tract obstructions, congenital anomalies of systemic
and pulmonary veins, any stenosis of pulmonary and
venous system) are leading factors for increased mor-
tality and morbidity.'""! There may also be failure of
Fontan circulation in patients with CHD associated
with IVC anomalies. Additionally, Fontan circula-
tion has a high risk of thromboembolism, which is a
significant contributor to late morbidity and mortal-
ity after operation. Presence of IVC anomalies is also
an additional factor for development of thrombosis in
patients with Fontan physiology.!'?

Reporting and research on the association of CHD
and IVC anomalies is scant, but identification of these
anomalies is important for pre-operative planning and
post-operative follow-up. While IVC anomalies have
been reported as rare (0.2—1%), they should be inves-
tigated in patients with CHD prior to surgery. Abdom-
inal ultrasonography (USG), computed tomography
(CT) and magnetic resonance imaging (MRI) are all
methods in which diagnostic cardiac catheterization
is not performed. Compared to CT, abdominal USG
and MRI are much safer procedures in exposing such
anomalies. For patients with CHDs, the presence of
such an anomaly may affect both timing and method
of surgery. Although venous anomalies are mostly as-
ymptomatic, their recognition is important because of
their potential to lead to surgical complications and
thrombosis. In order to decrease mortality and mor-
bidity among patients, pre-operative evaluation of an
IVC anomaly is essential, especially in patients with
single ventricle physiology and a high risk of throm-
boembolism.

Conflict-of-interest issues regarding the authorship or
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