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present paper describes a clinical case of a infant with a large interventricular septal defect combined
with interrupted inferior vena cava with azygous continuation of visceral situs ambiguous heterotaxy.  keywords:
The defect plasty was performed at the operation, and the complete venous cannulation required for interrupted inferior vena cava,
artificial circulation was performed by the correctly chosen method of drainage of the superior venous  heterotaxy, case report, congenital
system - through the auricle of the right atrium and the inferior venous system - through a separate 62t disease, heart surgery
hepatic vein cannulation, with a good clinical result.
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AHHOTayuns

lMepepbiB HWXHEN MO0 BEHbI — peaKoe 3abosieBaHWe KOTOPOE MOXET BCTPeyaTbCs Kak
M30/IMPOBAHHO, TaK M B COYETaHMU C CUHAPOMAaMM acriJIeHUs WanU MOJUCTIeHNs. AHOMasibHoe
pasBUTUE CUCTEMHBIX BEH TECHO CBSI3aHO C MpeAcepAHbIM Situs. [py 1eBoKapAnNn 06Hapy>XUBaroTCs
MPpU3HaKN MHBEPCUM BPIOLLHbIX OpPraHoB, KOTOPOE Ha3blBaroT BUCLiEPasIbHbIM CUTYCOM. B HacTosiLyen
paboTe npeAcTaBieHO ONUCAHME KJIMHWYECKOro Cy4asl rpyAHOro pebéHka ¢ 60/bLNM [ePEKTOM
MeXKeJly[0YKOBOW eperopofKu B COYETaHNM C epepbiBOM HUXKHEW 010/ BeHbI U MPOLO/KEHNEM
B BeHa azygos BMUCLepasibHOM reTepoTakcueli situs ambiguous. Ha onepaumu BbinosHeHa naacTika
JedekTa, a Heobxoaumasi npu WUCKYCCTBEHHOM KPOBOOGPALLEHUM MOSIHasi BEHO3Has KaHHIAUUS
ocyLjecTB/IeHa MPaBuIIbHO Bbl6paHHbIM COCO60M APEHUPOBAHUSI BEPXHEN BEHO3HOW CUCTEMbI —
yepes yIUKO paBoro rnpeAcepans N HUXHeN BEHO3HOW CUMCTEMbI — Yepe3 OTAEJIbHYH0 KaHIJIALNI0
MeYEHOYHOW BEHBbI, C XOPOLUMM KITMHNYECKMM Pe3y/IbTaTOM.

Introduction

Inferior vena cava tear (IVC) is a
rare disorder occurring in isolation or in
combination with asplenia or polysplenia
syndromes [1]. The subhepatic part of the
IVC is absent, indicating a violation of the
fusion of the yolk and subcardinal fetal parts
of the IVC; it is replaced by a dilated unpaired
or semi-unpaired vein that continues into the
thorax, either into the superior vena cava or
into the brachiocephalic veins.

Cardiac systemic venous return of
blood is normally through the vena cava
and coronary sinus. The most important
anomalies of the vena cava appear to be
an extra left superior vena cava (LSVC)
and rupture of the LSVC with unpaired
continuation, sometimes draining into the
left atrium (LA) with clinical cyanosis. In all
variants there is total abnormal drainage of
hepatic veins directly into the right atrium
(RA) or into the LA. In 60% of cases there are
bilateral superior vena cava (SVC) draining
into bilateral morphologically left atria. LSVC
can drain into the coronary sinus. In 90% of
patients there is an unpaired continuation of
the IVC into the SVC. In situs inversus, the
systemic venous return is a mirror image
of the normal one. Unpaired continuation
of IVC in left atrial isomerism significantly
influences tactical and technical decisions
in hemodynamic correction of unifocalizing
malformations. Among many IVC anomalies,
double and left IVC occur with the frequency
of 3% and 0.5%, respectively. In patients with
double IVC, the right and left IVC ascend
from the iliac veins on both sides of the
spine to the level of the hepatic veins. These

anomalies are technically important for a
surgeon.

The most significant anomalies of IVC
are subhepatic rupture of IVC with unpaired
continuation and abnormal drainage of IVC
into the left atrium, causing cyanosis. The
rupture of the IVC with unpaired continuation
being the most frequent anomaly of the IVC
occurs in 0.6% of patients with congenital
heart disease (CHD) and usually with left
atrial isomerism. The hepatic part of IVC is
absent, below the level of renal veins it is
normal. Without taking the hepatic veins, the
IVC is drained instead of the RA through the
dilated unpaired vein into the right superior
vena cava (RSVC) or occasionally into the
RA. The hepatic veins drain directly to the
RA. Neparate continuation of IVC is often
combined with complex cyanotic CHD,
less often with simple malformations, it is
not registered in asplenia syndrome. This
defect creates difficulties during cardiac
catheterization and can complicate surgical
correction of the underlying malformation.
A wide RSVC is a sign of an unpaired
continuation of the IVC into the SVC. This
anomaly itself does not require correction.
During surgery, the SVC should be cannulated
with a wide catheter. It is necessary to avoid
overlapping the site where the unpaired vein
enters the SVC. When the IVC is drained
through the left unpaired vein into the LSVC
and the coronary sinus, cannulation of the
vena cava system should be done through
the coronary sinus. The LSVC can also be
directly cannulated. When cannulation of
abnormal systemic veins is technically
difficult, hypothermic perfusion with a single
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venous cannula in RA is advisable. Direct
venous cannulation through the opened
RA can be performed during hypothermic
arrest of the artificial circulation. Abnormal
drainage of hepatic veins can be partial or
complete. Normally, veins from both lobes of
the liver drain into the IVC. Partial drainage of
hepatic veins directly into the right atrium is
most common in right atrial isomerism, but
also in situs solitus or situs inversus. Cases
of partial drainage into the coronary sinus
have been described. Total abnormal hepatic
venous connection is observed in left atrial
isomerism. Veins can drain into the heart in
one or two trunks.

Abnormalities can be diagnosed on
echocardiography (ECHO), CT, MRI [2].
Anomalies of hepatic vein inflow play a
significant role in the immediate and long-
term results of Fontan surgery, as they are
not included in the pulmonary circulation. The
positive effect consists in decompression
of the systemic venous return, which
is manifested by reduced duration and
intensity of pleural exudation. The negative
long-term effect consists in the development
of intrahepatic venous connections and
intrapulmonary fistulas, leading to increased
right-left shunting. Interrupted inferior vena
cava with azygotic continuation is associated
with  cardiovascular and extracardiac
anomalies, the most frequent anomalies
being cardiac malformations and visceral
heterotaxy [3, 4]. Angiographic confirmation
of the anatomy of the unpaired system is
important when planning surgical correction
of patients with left isomerism [5].

Case study

A one-year-old 9 kg baby was admitted to
our clinic on 11.30.2022 with the diagnosis:
Situs ambiguous. VSD. PFO. Interrupted
inferior vena cava with azygous continuation.

PH., with complaints of dyspnea and rapid
fatigue when walking. Basic diagnostic tests
were performed: ECG, ECHO, catheterization
cardiopulmonoangiography. The defect
was confirmed by ECHO data: Levocardia.
Situs ambiguous. Left-sided location of the
liver. IVC was not dilated, a break above the
confluenceoftherenalveinswithcontinuation
in the unpaired vein and SVC. SVC in the RA,
not dilated. LA 1.8 cm. The pulmonary veins
flow into the LA. Valve apparatus, coronary
arteries without pathology. Aorta: 1,1 cm.
PA 1.2 cm; right branch 0.9 cm, left branch
0.8 cm. RV 73%. Average pressure in the
RV was 25 mmHg. Interventricular septum:
perimembranous aneurysm, aneurysm gate
diameter 0.8 cm with defects of 0.2 cm and
0.36 cm. Interatrial septum: defect with a
defect closer to the mouth of the PFO 0.1
cm. Cardiac cavities: left parts of the heart
are moderately dilated.

To clarify the cardiac anatomy
and extracardiac vascular structures,
we performed inferior cavography,

angiopulmonography, tonometry from the
pulmonary artery trunk: the common femoral
vein was catheterized with the following
pressure records in mmHg: in the LA trunk
25/11, mean 17; in the RV 25/16 mean 14;
in the RA 11/4. There is patency throughout
the entire length of the IVC, and there is an
infiltration of the IVC into the SVC (Figure 1).
Angiopulmonography: the trunk and branches
of the PA are of normal diameter, passable,
the end branches of the PA can be traced
throughout (Figure 2), the parenchymal phase
is uniformly enhanced on both sides. The left
and right pulmonary veins are drained into the
LA in the phase of the levogram. In the phase
of the left-side diagram, there is an intensive
discharge of contrasting blood from the LA
cavity into the RA cavity due to the ASD.
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Figure 1.

Angiogram. Interrupted inferior
vena cava with azygous
continuation
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Figure 2.
Angiogram. The trunk and
branches of the PA

Figure 3.

Intraoperative photo:

A-1VC dilated at the site

of vena azygos inflow;

B - interrupted inferior vena cava
with azygous continuation

Figure 4.
Intraoperative photo.
Cannulated hepatic vein

12/09/2022 a planned surgical correction was
performed under the conditions of cardiopulmonary
bypass: VSD plasty with an autopericardial patch,
suturing PFO. Intraoperatively: The right heart
sections were enlarged in size. The PA trunk
was identified as Ao in diameter, unstressed, the

The was

aorta cannulated,

separate
cannulation of IVC through the RA ear, separate

BECTHUK XUPYPI'MN KASAXCTAHA

vena azygos (Figure 3A) was dilated, on the right
pleural cavity side there was an infiltration of the
IVC - rupture of the IVC with azygos-continuation
(unpaired continuation) into the SVC (Figure 3B),
the hepatic vein mouth was identified in the place
of its normal location in the RA.

cannulation of the hepatic vein (Figure 4) with
access to complete artificial circulation.

=
—
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Standard VSD with autopericardial patch
was performed. There were no complications,
the patient was admitted to the Intensive Care
Unit. On control ECHO: interventricular septum
was tight, left ventricular ejection fraction was
71%. First degree tricuspid valve insufficiency. The
right parts of the heart were moderately dilated.
No fluid was detected in the pericardium. On the
first postoperative day the child was transferred
to a specialized department, a week later he was
discharged.

Discussion

Abnormal development of systemic veins
is closely related to atrial situs. In situs solitus
and situs inversus, the spectrum of anomalies
is limited and predictable. The coronary sinus is
always present, and the probability of significant
venous return anomalies is low. However, in atrial
heterotaxy and isomerism, there are marked
abnormalities of atrial anatomy (common
atrium) and venous return. In these conditions
they are frequent, bizarre, but relatively standard
depending on situs. If there is normal levocardia,
no obvious CHD and at the same time there are
signs of abdominal organ inversion, this condition
in practice is also called visceral situs, assuming
that the inversion should be complete, mirror,
by the type of isolated dextrocardia. In visceral
situs, even in the absence of obvious CHD, there
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