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ABSTRACT 

Inferior Vena Cava (IVC) duplication is a rare anomaly with an incidence of 0.2-3%, developing from the cardinal veins. It is 

associated with a host of genitourinary anomalies with the right vena cava being usually dominant. It is of immense clinical 

importance for a clinician to avoid any diagnostic dilemmas and for planning safe radiological interventions or surgery. 
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INTRODUCTION 

Duplication of Inferior Vena Cava (IVC) though rare is one of 

the most common congenital anomalies of the vena cava.[1] It 

is of immense clinical importance for a clinician; be it a 

radiologist; a vascular surgeon, oncosurgeon or a urologist. 

Here, we present a case of duplication of IVC that we came 

across during radical nephrectomy for renal cell carcinoma. 
 

CASE SUMMARY 

A 47-year-old female presented with lump in left abdomen for 

1 month associated with dull aching pain, on and off fever and 

generalized weakness. There was no history of haematuria, 

loss of appetite or loss of weight. Physical examination 

revealed no evidence of pallor, icterus, clubbing or pedal 

oedema. Abdominal examination revealed a lump 

approximately 12×10×10 cm in left lumbar region. The lump 

was bimanually palpable and ballotable. Ultrasonography was 

suggestive of a left renal mass. A computed tomographic scan 

of the abdomen revealed a heterogeneously enhancing left 

renal mass at midpole measuring 9.9×8.3 cm with left renal 

vein thrombosis. Duplication of IVC was noted with the left-

sided IVC being predominant [Figure 1, 2, 3]. Interiliac veins 

were seen communicating with each other at the level of aortic 

bifurcation. The right and left renal veins were draining into 

the ipsilateral IVC. Both the IVC united and continued as 

azygos vein in the thoracic cavity. The left renal vein thrombus 

was noted to be extending into adjacent left-sided IVC              

[Figure 2, 3]. 

She had no medical co-morbidities and all her routine 

blood investigations were normal. A metastatic workup 

including contrast tomography of the chest and bone scan 

were done, which were found to be unremarkable. A left-sided 

radical nephrectomy was planned. The left renal vein was 

observed to be draining into the ipsilateral IVC [Figure 4]. 

Radical nephrectomy and removal of thrombus was done.  
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The patient had an uneventful recovery. Histopathology 

revealed clear cell carcinoma at the upper pole of kidney; 

perinephric fat, hilar, paracaval, paraaortic lymph nodes were 

tumour free. The patient was kept on regular follow-up and 

has remained disease free over the 15 months of followup. 
 

 

Fig. 1: Coronal Reformate showing  
Duplication of IVC 

 

 

Fig. 2: Axial Reformate showing Duplication of IVC  
Left-Sided Tumour Thrombus Extending in  

Ipsilateral IVC (Black Arrow) 
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Fig. 3: Axial Reformate showing Duplication of IVC with  

Each Renal Vein Draining into Ipsilateral IVC 

 

 

Fig. 4: Post-Nephrectomy Photograph showing Left-Sided 

IVC with the Bowel having been Mobilised Medially and 

Spleen (Black Arrow) Visible Superiorly 

 

DISCUSSION 

Duplication of IVC is a rare anomaly with a incidence of 0.2-

3%.[1] The embryogenesis of IVC is a complex process of vessel 

fusion, regression and formation of midline anastomoses 

involving three paired venous channels (Posterior cardinals, 

sub-cardinals and supra-cardinals) occurring during the sixth 

to eighth week of gestation. First the posterior cardinal vein 

appears, but regresses completely except the distal part which 

forms the iliac bifurcation. The paired subcardinal veins are 

the next to appear with the right subcardinal vein forming the 

suprarenal segment of IVC and the left subcardinal system 

regressing. Lastly, the supracardinal veins appear with the 

right system persisting to form the infrarenal segment of IVC 

and the left system regressing.[2,3] The right vena cava is 

usually dominant with the left vena cava joining it in front or 

behind the aorta at the level of or just above the left renal 

vein.[4] In our case, the left vena cava was dominant. 

The various genitourinary anomalies associated with 

duplication of IVC are horseshoe kidney, cloacal exstrophy, 

circum-aortic renal vein known as ‘venous collar,’ retro-aortic 

left renal vein.[5,6,7] The exact cause and effect or association 

between IVC anomalies and genitourinary anomalies is not 

completely understood. In our case no associated anomaly was 

seen. 

Preoperative diagnosis of a duplicated IVC with a CT or 

MRI is imperative for planning of a safe radical nephrectomy, 

to identify the anomalous vessel and differentiate it from 

lymphadenopathy.[2] The vena caval anomalies tend to be 

tortuous and dilated requiring utmost vigilance on the part of 

the operating surgeon in preventing any untoward injury.[8] In 

our case, no such association was seen. 

 

CONCLUSION 

Duplication of inferior vena cava presents a significant 

challenge to the treating clinician and should be kept in mind 

while making a radiological intervention or diagnosis or 

during surgery. With today’s advances in radiology, this 

anomaly can be easily picked up in imaging studies sparing any 

inadvertent surprises to the surgeon. To the best of our 

knowledge, this is the first case of duplication of IVC found in 

a patient with renal cell carcinoma to be reported in the Indian 

population. 
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