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SUMMARY 

Introduction Developmental variations of the 

inferior cava vein (IVC) rarely cause symptoms, and 

they were detected during routine examinations 

performed for other reasons. The prevalence in the 

general population is between 0.07% and 8.7%. 

Various anomalies of the IVC can be seen depending 

on abnormal regression or abnormal persistence of 

embryonic veins. They are usually associated with 

more complex intracardiac and atrioventricular septal 

defects, partial anomalous pulmonary venous 

connection, and pulmonary atresia.  

Case Outline We presented the 18th-month-old 

patient with double IVC, IVC interruption, azygos, 

and hemiazygos continuation associated with aortic 

coarctation. The vein malformation was discovered 

during percutaneous balloon angioplasty of the aortic 

re-coarctation and confirmed by using cross-

sectional imaging modalities. Our patient had no 

symptoms of IVC malformation.  

Conclusion In clinical practice, double IVC should 

be suspected in patients with recurrent pulmonary 

emboli. Another important point in practice is the 

identification of those anomalies to avoid potential 

complications of retroperitoneal surgery and 

cannulation during cardiac surgery. 

Keywords: double inferior vena cava; interruption of 

inferior vena cava; hemiazygos continuation; azygos 

continuation 

САЖЕТАК 

Увод Развојне аномалије доње шупље вене 

(ДШВ) ретко изазивају симптоме, а откривају су 

углавном током рутинских прегледа из других 

разлога. Преваленција у општој популацији је 

између 0,07% и 8,7%. Аномалије ДШВ могу бити 

последица абнормалне регресије или перзистира-

ња ембрионалних вена. Обично су удружени са 

сложенијим урођеним срчаним манама као што су 

атриовентрикуларни септални дефект, парци-

јалним аномалним уливом плућних вена и 

атрезијом плућне артерије. 

Приказ случаја Приказали смо 18-месечног па-

цијента са двоструком ДШВ, прекидом ДШВ, 

азигос и хемиазигос континуацијом са коарктаци-

јом аорте. Малформација ДШВ је откривена то-

ком перкутане балон ангиопластике рекоарктаци-

је аорте, а потврђена је компијутеризованом то-

мографијом. Наш пацијент није имао симптоме 

малформације ДШВ. 

Закључак У клиничкој пракси треба сумњати на 

дуплу ДШВ код пацијената са рекурентном плућ-

ном емболијом. Такође, важна је идентификација 

ових аномалија како би се избегле потенцијалне 

компликације ретроперитонеалне хирургије и 

канулaције током кардиохируршких процедура. 

Kључне речи: дупла доња шупља вена, прекид 

доње шупље вене, азигос и хемиазигос 

континуација 

 

INTRODUCTION 

Developmental variations of inferior vena cava (IVC) 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 IVC, 0.6% had azygos or hemiazygos continuation of IVC, and 
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isolated left-sided IVC 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, IVC 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, IVC malformation with intrahepatic IVC agenesis was observed (Figure 1).  

MDCT examination of the abdomen was performed for better evaluation of venous 

anomalies. The double IVC was formed by the confluence of the ipsilateral right and left 

common iliac veins, 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 IVC 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 IVC 

develops from a set of three paired parallel cardinal veins, while the cranial segment of the 

right vitelline vein emanates suprahepatic IVC. 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 IVCs 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 IVC 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 IVCs and associated congenital anomalies (double IVC 

type 2c [8]).  

Interruption of IVC 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 IVC 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 IVC 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 IVC 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 IVC malformation. In clinical practice, double IVC 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. 

 

Ethical approval statement 

The local ethics committee approved the manuscript. Written informed consent was 

obtained from the patient’s parents to publish any potentially identifiable images or data in this 

article. 

 

Funding source  

Non-financial benefits have been received from any party related directly or indirectly to 

the subject of this article. 

 

Conflict of interest: None declared. 

  



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

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

7 

REFERENCES 

 
1. Minniti S, Visentini S, Procacci C. Congenital anomalies of the venae cavae: embryological origin, 

imaging features and report of three new variants. Eur Radiol. 2002 Aug;12(8):2040-55. [DOI: 10.1007/s00330-

001-1241-x] [PMID: 12136323] 

2. González J, Gaynor JJ, Albéniz LF, Ciancio G. Inferior Vena Cava System Anomalies: Surgical 

Implications. Curr Urol Rep. 2017 Feb;18(2):10. [DOI: 10.1007/s11934-017-0658-y] [PMID: 28213856] 

3. Tabira Y, Saga T, Iwanaga J, Yamashita A, Han A, Haikata Y, Kikuchi K, Nooma K, Inoue E, Watanabe 

K. Double Inferior Vena Cava with Major Predominance of the Left Inferior Vena Cava: A Cadaver Case Report. 

Kurume Med J. 2023 Jun 29. [DOI: 10.2739/kurumemedj.MS6834013] [PMID: 37380445] 

4. Yu-lin Wu, Guo-kai Yang, Qian Chen et al. Imaging features of a new type double inferior vena cava 

malformation and review, 13 July 2023, PREPRINT (Version 1) available at Research Square [DOI: 

10.21203/rs.3.rs-3140905/v1]  

5. Jia Y, Gao J. Bilateral inferior venae cava combined with the persistent left superior vena cava and 

hemiazygos continuation of left inferior vena cava with drainage into right atrium: A case report. 

Echocardiography. 2023 Jul;40(7):739-742. [DOI: 10.1111/echo.15582] [PMID: 37126415] 

6. Sahin H, Pekcevik Y, Aslaner R. Double Inferior Vena Cava (IVC) With Intrahepatic Interruption, 

Hemiazygos Vein Continuation, and Intrahepatic Venous Shunt. Vasc Endovascular Surg. 2017 Jan;51(1):38-42. 

[DOI: 10.1177/1538574416687734] [PMID: 28100158] 

7. Wolfhard U, Splittgerber FH, Gocke P, Reidemeister JC. Bilateral inferior vena cava with azygos 

continuation but without congenital heart disease complicates routine venous cannulation for cardiopulmonary 

bypass in an adult. Thorac Cardiovasc Surg. 1997 Feb;45(1):40-2. [DOI: 10.1055/s-2007-1013683] [PMID: 

9089975] 

8. Mandato Y, Pecoraro C, Gagliardi G, Tecame M. Azygos and hemiazygos continuation: An occasional 

finding in emergency department. Radiol Case Rep. 2019 Jun 29;14(9):1063-1068. [DOI: 

10.1016/j.radcr.2019.06.003] [PMID: 31320962] 

9. Zafar SI, Halim A, Khalid W, Shafique M, Nasir H. Two Cases of Interrupted Inferior Vena Cava with 

Azygos / Hemiazygos Continuation. J Coll Physicians Surg Pak. 2022 Aug;32(8):S101-S103. [DOI: 

10.29271/jcpsp.2022.Supp2.S101] [PMID: 36210661] 

10. Alkashkari W, Al-Husayni F, Althobaiti M, Omeish A, Alqahtani SA Jr. Transcatheter Intervention For 

Severe Aortic Coarctation in a Patient With Uninterrupted Left-Sided Inferior Vena Cava Presenting With 

Recurrent Abdominal Pain. Cureus. 2020 May 19;12(5):e8204. [DOI: 10.7759/cureus.8204] [PMID: 32455092] 

11. Karadeniz A, Semiz Oysu A, Sahin S. Polysplenia/heterotaxy syndrome associated with aortic 

coarctation and multiple venous anomalies: multidetector computed tomography findings. Vasc Endovascular 

Surg. 2010 Jul;44(5):381-4. [DOI: 10.1177/1538574410370789] [PMID: 20484074] 

  



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

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

8 

 
 

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; c – 

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  

 


