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Abstract

Introduction and Objectives. Duplication of the vena cava is a vascular malformation with an incidence of 0.5-3%. 
It’s can change surgical approach in retroperitoneal surgery such as radical nephrectomy, retroperitoneal lymph-
adenectomy and  including transplant surgery when live donor laparoscopic nephrectomy is performed. Planing a 
left kidney harvest from a live donor laparoscopically changes, when inferior vena cava duplication is present. Peri 
operative thromboembolic prophilaxis is advised since DIVC according to literature predisposes to this particular 
complication. When IVC filter placement is considered, the presence DIVC definitely has to be taken in account.

Materials and Methods. A 48 year old morbidly obese patient presented with a T2 (10 cm) left renal tumor. Computer 
tomography revealed also a complete duplication of the inferior vena cava.

Results. Open left radical nephrectomy was performed. The left renal vein was ligated distal to the left vena cava 
necesitating the ligation of the first left lumbar vein as well. Perioperative  thromoebolic prophilaxis was adminis-
tered. Recovery was un eventful. 

Conclusions. Recognition of the duplication of the vena cava with the existence of a complete left inferior vena cava 
draining the left renal vein was very important. In our setting, we elected a open aproach to the left radical nephrec-
tomy instead of a laparoscopic one. Preservation of the left vena cava is important since it drains the left leg and sec-
ondary edema and thrombosis might ensue if ligated. Recognition of the malformation was the key point.
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Duplication of the  inferior vena cava (DIVC) is a 

congenital anomaly resulting from the persistence of 
the embryonic venous system. The majority of cases 
are clinically silent and diagnosed incidentally on im-
aging studies done for other reasons. 

In this rare anomaly, the right and left iliac veins 
drain into ipsilateral vena cava that ascend on either 
side of the abdominal aorta until they form a conflu-
ence at the level of the renal veins. The inferior vena 
cava proceeds along its conventional path above the 
renal veins (Figure 1). 

Figure 1.  
Type BC, complete inferior vena cava duplication (Chung et al, reference 
2). Left sided lower pole renal tumor, accompanied by a complete 
duplication of the inferior vena cava (complete left inferior vena cava) 
can be seen. The left spermatic vein enters the left inferior vena cava 
and not the left renal vein. The left renal vein is rather long and fuses 
with th e left inferior vena cava forming a common trunk. This common 
left venous trunk fuses with the right inferior vena cava anterior to the 
aorta.

This anomalous venous anatomy, if unrecognized, 
can lead to significant bleeding during retroperitoneal 
surgery such as abdominal aortic aneurysm repair, rad-
ical nephrectomy, retroperitoneal lymphadenectomy 
and can lead to crippling ipsilateral leg edema if the 
duplicated left IVC is mistakenly ligated.

Special attention has to be attributed to this vascular 
anomaly in the case of a laparoscopic live donor trans-
plant nephrectomy.

Materials and Methods
A 48 year old, 6 feet 3 inches in height and 350 

pounds patient presented with computer tomography 
diagnosis of aT2 - 10 cm left renal tumor and complete 
DIVC was also revealed. The CT scan was performed 
due to abdominal pain in context of history of unsuc-
cessful gastric banding. The CT scan shows the left re-
nal vein draining into the left inferior vena cava with 
the first left lumbar vein draining into the distal left re-
nal vein. (Figure 1) 

Results
Left radical nephrectomy, through a left chevron in-

cision was performed. In our setting, we opted in this 
case for an open approach to the radical nephrectomy 
instead of laparoscopic one. The renal vein was ligated 
close to the unification of the left renal vein with the 
left inferior vena cava after the dissection of their con-
fluence. The 1st left lumbar vein was also duly ligated. 

Thromboembolism prophylaxis was performed peri 
operatively with low molecular weight heparin. The 
surgery and the post operative course were uneventful.

Discusions
Double inferior vena cava (DIVC) is a congenital 

anomaly resulting from the persistence of the embry-
onic cardinal venous system during a complicated pro-
cess involving development, regression and anastomo-
sis of three pairs of posterior cardinal, subcardinal, and 
supracardinal veins. ((1, 2, 3)

Chuang classified the anomalies of the postrenal 
segment of IVC into four types: type A - persistence 
of the right posterior cardinal vein (retrocaval ureter), 
type B - persistent right supracardinal vein (normal 
IVC), type C - remnant left supracardinal vein (left IVC), 
type BC entails persistent right and left supracardinal 
veins (double DIVC). (Figure 1); (2) 

It is an uncommon condition with a reported in-
cidence of 0.2%–3 %.  Majority of cases are clinically 
silent and are diagnosed incidentally by imaging. The 
incidence of DIVC in CT studies is lower (0.3% to 1%) 
than on post mortem series probably because of mis-
diagnosis. The recognition of and differentiation of ve-
nous anomalies from lymphadenopathy may be diffi-
cult. Coronal CT scan projections or 3D reconstructions, 
usually solves the dilemmatic differential diagnosis. (3)

Some of the cases are diagnosed due to thrombo 
embolic events, to which the inferior vena cava anom-
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cations during retroperitoneal surgery especially if the 
condition is unidentified on the imaging studies. (6)  
The presence of a duplicated vena cava can complicate 
the surgical approach to a left nephrectomy or adre-
nalectomy, if the presence of the anomaly is not rec-
ognized preoperatively. It can be inadvertently ligated 
because of the mistaken assumption that the vessel is a 
lumbar vein or a variant of the internal spermatic vein. 
In this case, usually left leg edema will develop since 
the left IVC drains the left leg.

According to Watson et al and other authors (4) 
anomalies of the inferior vena cava (IVC) represent a 
predisposing condition to spontaneous unprovoked 
deep vein thrombosis (DVT). They have observed 
greater than expected rate (5% observed versus 0.5% 
expected) DVTs in patients with vena cava anomalies. 
Further, bilateral DVT, which constitutes less than 10% 
of cases in most series, was present in 75% of the pa-
tients from the referred to series. Anomaly of the IVC 
may constitute an example of a prevalent congenital 
condition that predisposes to DVT, presumably by fa-
voring venous stasis. This diagnosis should be consid-
ered in the differential diagnosis in young patients with 
spontaneous and bilateral DVT. 

This fact also alters the approach in patients with 
inferior vena cava anomalies, undergoing surgery, re-
nal or of any other kind, making DVT and subsequent 
pulmonary embolism prophylaxis advisable.

The presence of a DIVC on pre-operative imaging 
may alter the technical aspects of the live donor oper-
ation; especially laparoscopically. DIVC does shorten 
the length of renal vein available to the recipient team. 
This is especially true in the laparoscopic live donor ne-
phrectomy in which a vascular stapler is used to divide 
the renal vein rather than side clamping the vena cava 
and over sewing the renal vein orifice as in open ne-
phrectomy. 

With the increased popularity of the laparoscop-
ic donor nephrectomy, the incidence of discovering 
a DIVC on pre-operative imaging will also increase. A 
D-IVC should not be considered a contraindication to 
left laparoscopic donor nephrectomy, but it’s possible 
occurrence underlines the importance of the venous 
phase imaging in evaluating patients for living the live 
kidney donors. Discovery of DIVC only in the operating 
room could lead to an unexpectedly short vein and seri-
ous technical difficulties in certain recipients. Misidenti-
fying a D-IVC as a large tributary of the renal vein could 
be disastrous for the donor if it were to be ligated. (7)

Conclusions
The most important precondition for a successful 

sequence of events, when DIVC present, is to diagnose 
it correctly. When the surgeon is aware of the condi-
tion, there is no need for major modifications in the op-
erative strategy except maybe when additional venous 
malformations are present. 

Peri operative thromboembolic prophylaxis seems 
very reasonably advisable.

The approach to a left kidney harvesting, laparo-
scopically, from a live kidney donor might necessitate 
alterations.
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