CPNCKM APXMB
3A LUEJTOKYIMHO NNEKAPCTBO
SERBIAN ARCHIVES
OF MEDICINE
Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia
+381 11 4092 776, Fax: +381 11 3348 653

E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs
Paper Accepted” ISSN Online 2406-0895

Case Report / [Ipuka3 6o1ecHHKA

Stasa Krasi¢!, Vesna Topi¢?, Vladislav Vukomanovi¢t>+*

Association of bilateral inferior vena cava with azygos‘and hemiazygos
continuation and aortic coarctation in a child

IToBe3aHocT OmnarepaliHe 10BbE NIYIIJbE BEHE ca a3Ur0C U XEMHA3UTOC
KOHTHHYAIIMjOM U KOapKTaIldjoM aopTe KOJl AeTeTa

Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia Department of Cardiology, Belgrade,
Serbia;

2Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia, Department of Radiology, Belgrade,
Serbia;

SUniversity of Belgrade; Faculty of Medicine, Belgrade, Serbia

Received: July 21, 2022

Revised: October 29,2023

Accepted: November 7, 2023

Online First: November 15, 2023 ?

DOI: https://doi.org/10.2298/SARH220721106K

“Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:

Vladislav A. VUKOMANOVIC

Dr. Vukan Cupi¢ Mother and Child Health Care Institute of Serbia, Radoja Daki¢a 6-8, 11070 Belgrade, Serbia
E-mail: vwukomanovicdr@gmail.com


http://www.srpskiarhiv.rs/

Srp Arh Celok Lek 2023 | Online First November 15, 2023 | DOI: https://doi.org/10.2298 /SARH220721106K 2

Association of bilateral inferior vena cava with azygos and hemiazygos
continuation and aortic coarctation in a child

[ToBe3aHocT OuiIaTepaHe A0HE IIYIIJbe BEHE Ca a3Uroc U XeMHUa3Uuroc
KOHTHHYAIIMjOM M KOAPKTAI[jOM aopTe KOJ JeTeTa

SUMMARY CAXKETAK

Introduction Developmental variations of the YBona PasBojHe aHOMamMje JOHE MYIUbE BEHE
inferior cava vein (IVC) rarely cause symptoms, and | (JII1IB) peTko u3a3uBajy CUMIITOME, & OTKPHBAjy CY
they were detected during routine examinations YIJIABHOM TOKOM PYTHHCKHX TIpETIieia U3 IPYTUX
performed for other reasons. The prevalence in the pasiora. [IpeBajeHIHja y OIIITO] MOMyTaNUjH j&
general population is between 0.07% and 8.7%. mmehy 0,07% u 8,7%. Anomanuje A11IB Mory OnTi
Various anomalies of the 1\VC can be seen depending | mocneauiia abHOpMaiIHE PErPECH]e UITH TIEP3UCTUPA-
on abnormal regression or abnormal persistence of ha eMOpHOHATHHX BeHa. OOUYHO Cy yapYKeHH ca
embryonic veins. They are usually associated with CITOKEHHUJHM YPOhEeHUM CpYaHUM MaHama Kao IITO CY
more complex intracardiac and atrioventricular septal | atproBeHTpHUKYIapHU CENMTANHH ACPEKT, Mapiu-
defects, partial anomalous pulmonary venous JAITHUM aHOMAJTHUM yJIHBOM IUTyNHHX BeHA U
connection, and pulmonary atresia. atpesujoM 1utyhHe aprepuje.

Case Outline We presented the 18th-month-old Mpuxka3 cuyuaja [Tpukazanu emo 18-meceuHor na-

patient with double IVVC, IVC interruption, azygos, uujeHta ca apocrpykom J(IIB, mpexumom JUIB,

and hemiazygos continuation associated with aortic A3UroC ¥ XeMHA3UTr0C KOHTUHYAILIUjOM Ca KOapKTallu-
coarctation. The vein malformation was discovered jom aopre. Mandopmanuja 1B je oTkprBeHa TO-
during percutaneous balloon angioplasty of the-aortic | xom nepkyTaHe 6aJ0H aHTHOILIACTHKE PEKOAPKTALIH-

re-coarctation and confirmed by using cross- Jje aopTte, a NOTBpheHa je KOMITHjyTepH30BaHOM TO-
sectional imaging modalities. Our patient had no MorpadujoM. Hanr marujeHT Hitje ©Mao CHMIITOME
symptoms of IVC malformation. Mandpopmanuje JHIB.

Conclusion In clinical practice, double 1\VVC should 3ak/pyyak Y KIMHHUYKO] PAKCH Tpeba CyMmaTh Ha
be suspected in patients with recurrent pulmonary aymry JIB kox manujenara ca peKypeHTHOM ruryhi-
emboli. Another important point in practice is the HOM emOouujoM. Takole, BaxHa je uaeHTUUKAIH]A
identification of those anomalies to avoid potential OBHX aHOMaJlHja Kako Ou ce nzberiie moTeHIHjaIHe
complications of retroperitoneal surgery and KOMIUTHKAIHM]€ PETPONIEPUTOHEATHE XUPYPTHje U
cannulation-during cardiac surgery. KaHyJIaI[1je TOKOM KapJAHOXUPYPIIKHX MPOLEaypa.

Keywords: double inferior vena cava; interruption of | Kibyune peun: aymia goma myrsba BeHa, MPEKU/I
inferior vena cava; hemiazygos continuation; azygos | nome MIyIbe BEHE, a3UroC U XEMHA3UTrocC
continuation KOHTHHYAIIHja

INTRODUCTION

Developmental variations of inferior vena cava (I\VVC) are described with the incidence
in the general population between 0.07% and 8.7%, and they are primarily asymptomatic [1].
They are usually associated with more complex intracardiac and spleen lesions
(polysplenia/asplenia syndrome), but in some patients, they were detected during routine
examinations performed for other reasons [2-6]. The most frequent congenital abnormalities
include circumaortic left renal vein in 1.5-8.7% of patients, 2.1% patients had retroaortic left

renal vein, 0.2-3% had double IVVC, 0.6% had azygos or hemiazygos continuation of IVC, and

DOI: https://doi.org/10.2298 /SARH220721106K Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First November 15, 2023 | DOI: https://doi.org/10.2298 /SARH220721106K 3

isolated left-sided 1VC was found in 0.2-0.5% [7]. These anomalies reflect the complicated
and multisegmental character of the IVC development during embryogenesis [3-6].
We presented a two-year-old child with aortic coarctation, I\VC duplication, intrahepatic

agenesis and azygos and hemiazygos continuation.

CASE REPORT

A newborn was admitted to our Institute due to a prenatal diagnosis of the hypoplastic
left chamber and aortic arch. At the admission, the echocardiographic finding pointed out a
poorly developed left ventricle, bicuspid aortic valve (BAV), aortic coarctation and pulmonary
hypertension. Minor atrial and perimembranous ventricular septal defects and intrahepatic IVC
agenesis were described. Aortic coarctation surgery was performed on the sixth day of life.
During the follow-up period, on echocardiography examinations, re-coarctation was observed.
Percutaneous balloon angioplasty was performed at the 18th month of life. During the heart
catheterization, I\VC malformation with intrahepatic I\VC agenesis was observed (Figure 1).

MDCT examination of the abdomen was performed for better evaluation of venous
anomalies. The double 1VC was formed by the confluence of the ipsilateral right and left
common iliacveins, and the duplication was seen on both sides of the aorta (Figure 2A). The
right renal vein joins into the right IVC and the left into the left IVC. The IVCs had two
communications: at the level of common iliac veins and renal veins with retroaortic course
(Figure 2B). The intrahepatic agenesis of the I\VC was described, with azygos and hemiazygos
continuation of the right and left IVC. The hemiazygos vein joins the azygos vein at the usual
place (Figure 2C), and the azygos vein drains into the superior vena cava. Hepatic veins drain

into the right atrium.
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DISCUSSION

The retroperitoneal venous system develops from the 4th to 8th gestational week. The
IVC development is a complicated embryological process including the growth, regression,
midline anastomoses, and replacement of three pairs of embryological veins (posterior cardinal,
subcardinal, and supra cardinal veins) and the vitelline veins [1-5]. The infrahepatic 1VC
develops from a set of three paired parallel cardinal veins, while the cranial segment of the
right vitelline vein emanates suprahepatic I\VC. The retrohepatic segment. is.derived from an
anastomosis between the cranial segment of the right subcardinal vein and the right vitelline
vein (Figure 3 A) [2-6]. Varied IVC anomalies can be seen pivoting on abnormal regression or
persistence of embryonic veins [3].

The prevalence of bilateral IVCs is 0.2-3%, resulting from the persistence of both right
and left supracardinal veins (failure of regression).[1-6]. The most typical setup implies two
distinct 1VVCs originate from each iliac vein, as in our case. However, in most cases, the left
IVC terminates at the level of the left renal vein, crossing over to join the right IVC [2-7].
Wolfhard et al. presented a patient with bilateral 1VC with azygos continuation and the
supradiaphragmatic join of hemiazygos and azygos vein [7]. This patient was like ours, but our
patient had two connections between 1VCs and associated congenital anomalies (double IVC
type 2¢[8]).

Interruption of IVVC is distinguished by the lack of suprarenal IVC, with a preponderance
of 0.6-2.1%. It is the consequence of ineffectual anastomosis of the right subcardinal and
hepatic vein, and on the other side atrophy of the right subcardinal vein (maldevelopment).
Consequently, owing to agenesis of the hepatic tract of the IVC, the blood circulating in the
caudal segments of the vessel reaches the azygos system, partially emanating from the right
supra cardinal vein [1-5, 8, 9]. Both azygos and hemizygos continuation occur, but azygos

continuation is more frequent [4]. Although our patient had double IVC with azygos and
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hemiazygos continuation, the supracardinal system is entirely persistent (Figure 3B).
Interruption of IVC is characterized by the absence of suprarenal IVC, with a prevalence of
0.6-2.1%. It is caused by failure of the right subcardinal-hepatic anastomosis and atrophy of
the right subcardinal vein (loss of development). Consequently, owing to agenesis of the
hepatic tract of the IVC, the blood circulating in the caudal segments of the vessel reaches the
azygos system, partially derived from the right supra cardinal vein [1-5,8,9]. Both azygos and
hemizygos continuation occur, but azygos continuation is much more common [4].-Although
our patient had double IVVC with azygos and hemiazygos continuation, the supracardinal system
is entirely persistent (Figure 3B).

Hemiazygos and azygos continuation of the /IVC with superior vena cava (SVC)
interruption has been commonly related to situs inversus, asplenia, polysplenia syndromes,
atrioventricular septal defects, partial anomalous pulmonary venous connection, and
pulmonary atresia [1, 3, 4, 5, 8]. Our patient had BAV, aortic coarctation and a poorly
developed left ventricle; however, vein malformation was detected during balloon angioplasty.
A case with BAV, aortic coarctation and uninterrupted left-sided 1VC was described in the
literature, but this patient had unilateral IVC [10]. Karadeniz et al. presented an adult patient
with aortic coarctation, double SVC, a left-hand side IVC with hemiazygos vein continuation
and a right retroaortic renal vein with polysplenia/heterotaxy syndrome [11].

The prevalence of thromboembolic complications in patients with double IVC is
unexplored, but the literature data showed that those patients had an increased incidence of
thrombosis. In patients with recurrent embolic disease, IVC filter placement may be impacted
by anomalies of the IVC and may require different techniques for each anomaly [1, 2, 7, 10].
Patients with azygos continuation might also develop sick sinus syndrome [1].

Congenital anomalies such as double 1\VC are rare and require no intervention. This case

demonstrates the 18th-month-old patient with double IVC, IVC interruption, azygos, and
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hemiazygos continuation associated with aortic coarctation. The vein malformation was
discovered in the catheterization room and confirmed using cross-sectional imaging modalities.
Our patient had no symptoms of 1'\VC malformation. In clinical practice, double IVVC should be
suspected in patients with recurrent pulmonary emboli. Another important point in clinical
practice is the identification of those anomalies to avoid potential complications of

retroperitoneal surgery and cannulation during cardiac surgery.
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Figure 1. Coronary plane — double inferior cava vein with intrahepatic agenesis, hemiazygos

and azygos continuation
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Figure 2. a — inferior cava vein duplication, with interiliac communication from the right
common iliac vein (type 2c); b — retroaortic communication at the level of renal veins; ¢ —
hemiazygos vein drain into azygos vein at the usual place; asterisk — inferior vena cava;

arrow — hemiazygos — azygos drain place
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Figure 3. A — schematic diagram showing early formation of the posterior cardinal veins
(red), subcardinal veins (white), and supracardinal veins (blue); B — interruption of the
hepatic segment of double inferior vena cava (right and left) with hemiazygos and azygos
continuation; the left inferior vena cava reaches the azygos vein through the hemiazygos

vein; the subcardinal part is missing; supracardinal veins (blue) persist bilaterally
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