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ABSTRACT 

We highlight the case of a double Inferior Vena Cava (IVC) encountered in a routine dissection of a 46 

year old male cadaver. We outline gross anatomical details, summarize the embryological development of 
IVC and present the case as a reminder of this rare anatomical variation, as in such cases, pre-operative 

abdominal cross sectional imaging is usually not available; hence the operating surgeon needs to rely on 

vigilance and awareness of other potential anatomical variations that are associated with the condition. 
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INTRODUCTION 

The IVC is formed by the union of right and left common iliac vein on the right anterior surface of fifth 

lumbar vertebra and conveys the venous blood to the right atrium from all parts of the body below the 
diaphragm (Rosse and Rosse, 1977). 

The two common iliac veins failed to unite at the level of the aortic bifurcation. The two venae cavae 

ascend on both sides of the aorta. The left inferior vena cava drains into the left renal vein. The left renal 

vein crosses anterior to the aorta to form the normal right prerenal inferior vena cava. The prevalence of 

this anomaly is 0.2%–3% (Bass et al., 2000). This arrangement of the left renal vein crossing anterior to 
the inferior vena cava to form normal right prerenal inferior vena cava is the commonest arrangement in 

the duplication of inferior vena cava (Bass et al., 2000). 

The embryogenesis of the inferior vena cava is a complicated process involving development, regression, 

anastomosis and replacement of three pairs of venous channels posterior cardinal, sub cardinal and 

supracardinal. This complexity of embryogenesis of the I.V.C. which accounts for the great diversity in 
its anomalies. 

The majority of cases are clinically silent and are diagnosed incidentally by imaging (including computed 

tomography [CT] and magnetic resonance [MR] imaging) done for other reasons. However, these venous 

anomalies may have significant clinical implications, especially during retroperitoneal surgery or in the 

treatment of thromboembolic diseases.  

 

CASES  

A double inferior vena cava (I.V.C.) was observed during routine dissection of the posterior abdominal 

wall in a middle aged cadaver. Both sided external and internal iliac veins joined to form common iliac 

veins in a usual manner. These common iliac veins joined to form I.V.C. at the level of fifth lumbar 
vertebra. The right I.V.C. was normal in position with its normal course and tributaries. The abdominal 

part of right was 21 cm. in length and 1.4 cm. in dkikameter. The left I.V.C. began at the site of the 

formation of left common iliac vein (figure 1). It was having 0.9 cm. diakmeter and a length of 11 cm. 
Left I.V.C. received left testicular vein aknd then opened in to left renal vein. The left renal vein received 

its normal tributaries and then crossed the body of second lumbar vertebra to open in to write I.V.C. in 

front of the aorta.   
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Figure 1: Duplicated left abdominal vena cava held above by forcep 

  

DISCUSSION 

Embryogenesis of IVC is a complex process involving the development, regression, anastomosis and 

replacement of three pairs of embryonic veins (posterior cardinal, subcardinal and supracardinal veins). 
This process begins at the sixth week of gestation and is completed by the tenth week. The posterior 

cardinal veins appear first on the posterior aspect of the embryo. These veins regress, except for the distal 

aspects which become the iliac bifurcation. The subcardinal veins then appear anterior and medial to the 

posterior cardinal veins. The right subcardinal vein remains to form the suprarenal IVC, while the left 
subcardinal vein completely regresses. 

Subsequently, the supracardinal veins appear dorsally to the subcardinal veins. The left supracardinal vein 

then regresses, and the right supracardinal vein forms the infrarenal IVC (Bass and Nagashima, 2000). 
The anomalies of IVC arise from the failure of normal embryogenesis. The most commonly-described 

anomalies of IVC include circumaortic left renal vein (1.5%–8.7%), azygous or hemiazygous 

continuation of IVC (0.6%), retroaortic left renal vein (2.1%), double IVC (0.2%–3%) and isolated left-

sided IVC (0.2%–0.5%) (Bass et al., 2000). 
Double IVC results from the failure of regression in embryogenesis (Bass and Xue, 2000). The most 

common pathogenesis is the failure of regression of the left supracardinal vein. The duplicated left IVC 

usually drains into the left renal vein, which then crosses anterior to the aorta and joins the right IVC in a 
normal fashion. 
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 It is speculated that the two inferior venae cavae are derived from the right supracardinal and subcardinal 

veins (Nagashima, 2006)
. 
The majority of cases of double IVC are diagnosed incidentally by imaging for 

other reasons, but these anomalies can have significant clinical implications. Radiologically, the presence 
of double IVC can be mistaken as a pathological lesion such as lymphadenopathy (Faer, 1979; and 

Klimberg, 1986) or left pyeloureteric dilatation (Gay, 1991). 

There are case reports describing patients who underwent exploration for presumed metastatic testicular 
carcinoma based on the CT appearance of the anomaly (Klimberg 1986 and Cohen 1982).

 
The presence of 

double IVC may also complicate retroperitoneal surgery (Radermecker, 2008 and Shingleton, 1994). The 

double IVC can be inadvertently injured or ligated during retroperitoneal surgery. Therefore, it is 

important to identify such anomalies preoperatively. There are several case reports of thromboembolic 
events occurring in patients double IVC (Kouroukis, 1996 and Sartori, 2006). There appears to be an 

increased incidence of thrombosis formation in double IVC, but the exact cause is unknown. In 

conclusion, double IVC is a rare congenital anomaly. The majority of cases are diagnosed incidentally on 
imaging for other reasons. However, these venous anomalies should be recognised, as they can have 

significant clinical implications, especially during retroperitoneal surgery or in the treatment of 

thromboembolic diseases 
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