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A B S T R A C T 

The incidence of venous tumor thrombi extension to the inferior vena cava (IVC) in renal cell carcinoma 

(RCC) has markedly increased recently due to the advances in diagnostic modalities. Such vascular invasion 

implies a heightened biologic behaviour and a surgical challenge during the course of treatment. Several 

studies have examined the prognostic significance of the level of venous extension. It has been suggested 

recently that long-term survival may be significantly better in patients with renal vein involvement than IVC 

involvement. We describe the operative steps in the treatment of level II IVC thrombus in this report. 
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Introduction 

 

Renal cell carcinoma (RCC) has a unique feature of venous migration 

and thrombus formation, with significant therapeutic and prognostic 

implications [1-4]. This intraluminal growth can extend into the inferior 

vena cava (IVC) with cephalad migration as far as the right atrium or 

beyond. Venous/IVC thrombus is known to occur in 4%-10% of patients 

with renal cell carcinoma, and 2%-16% of these have tumors extending 

into the right atrium [2, 3, 5]. It is rather intriguing in respect to this 

cancer’s behaviour, that in-spite of vena caval extension, many patients 

are free of metastases [6, 7]. Aggressive surgical approach including 

radical nephrectomy and IVC thrombectomy can cure 45-70% of 

patients [8]. 

 

Staging of the level of IVC thrombus is as follows: I, adjacent to the 

ostium of the renal vein; II, extending up to the lower aspect of the liver; 

III, involving the intrahepatic portion of the IVC but below the 

diaphragm; and IV, extending above the diaphragm (Figure 1) [8]. 

Traditionally, venacavography has been used to detect and diagnose IVC 

involvement and was considered as the gold standard [9]. Computed 

tomography (CT) has been extremely useful in demonstrating the 

cephalad extent of the thrombus and also in diagnosing occult metastasis 

in the majority of cases [5]. When contrast enhancement of the renal vein 

is at its peak, venous extension is optimally visualized during the 

corticomedullary phase of enhancement, as a low density-filling defect 

within the vein. Enhancement pattern of thrombi helps to distinguish 

tumor thrombi from the bland ones. However, conventional CT has a 

lower sensitivity in delineating the thrombus’s superior margin 

compared to MRI (76% and 100% respectively) [5]. Currently, magnetic 

resonance imaging (MRI) is considered as the gold standard for 

delineating the extent and level of tumor thrombi in the IVC and staging 

of RCC with a sensitivity of 96-100% and it can also rule out caval wall 

invasion so that the exact surgical procedure can be planned [10]. 

Invasive contrast-enhanced imaging is reserved for patients in whom 

MRI and CT findings are equivocal or for whom MRI and CT are 

contraindicated [8]. 
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Figure 1: Shows levels of renal vein and IVC thrombus. 

 

Surgical Approach 

 

The surgical objectives include, (i) complete resection of tumor and its 

caval thrombi, (ii) prevention of tumor embolism by temporary 

placement of an IVC filter or plication of the IVC in its 

suprahepatic/retrohepatic segment, (iii) minimizing blood loss, (iv) 

maintenance of hemodynamic stability, and (v) prevention of vital organ 

ischaemia [11]. The surgical incision for an infra-hepatic IVC thrombi is 

a midline transperitoneal incision that provides a generous access to the 

IVC. Bilateral subcostal approach can also be used for equivalent 

exposure.  

 

The surgical approach is tailored to the level of IVC thrombus, but 

uniformly begins with careful mobilization of the kidney and early 

ligation of the arterial blood supply. In general, level I thrombi are 

isolated by a Satinsky clamp and are thus readily addressed. Level II 

thrombi require sequential clamping of the caudal IVC, contralateral 

renal vasculature, and cephalad IVC along with mobilization of the 

relevant segment of the IVC and occlusion of lumbar veins. The renal 

ostium is then opened, and the thrombus is removed, all in a bloodless 

field. When tumor thrombus invades the wall of the vena cava, 

aggressive resection of the involved cava and attainment of negative 

surgical margins are required to minimize the risk of recurrence.   

 

Case Report 

 

A 56-year-old man presented to the neuro-physician with complaints of 

pain in the neck and one episode of painless total haematuria. Right 

upper abdominal mass and Grade III right varicocele was found on 

clinical examination. Ultrasonography of abdomen revealed right renal 

mass. Contrast enhanced CT Abdomen and Pelvis (Figure 2) revealed a 

right renal mass measuring 13.1 x 12.4 x 14.6 cm. The lesion was seen 

to extend medially into right renal vein and infra-hepatic portion of IVC 

(3 cms from ostium of renal vein). Multiple dilated and tortuous veins 

draining into right iliac vein were noted. Biochemical and 

haematological parameters were within normal limits except 

hypercalcemia (11.6 mg/dL).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: a-d) Contrast enhanced CT shows IVC thrombus below the 

level of liver, extending upto 3cm from the renal vein ostia. 

 

A diagnosis of right renal mass with renal vein invasion extending up to 

the infra-hepatic IVC (Level II) was made. Patient was counselled 

regarding the complications of the procedure and the prognosis of the 

disease. He was surgically explored using a bilateral Chevron incision 

(Figure 3). The right colon was reflected medially, and the anterior 

surface of tumor visualized. The tumor was separated from the 

surrounding tissue using blunt and sharp dissection. The right gonadal 

vein was identified and traced up to the IVC.  
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Figure 3: a) Bilateral Chevron incision. b) Huge Rt renal mass 

visualized with prominent veins on the surface. c) The three-clamp 

technique used to achieve vascular control. d) Diagrammatic 

representation of the three-clamp technique. 

 

Gonadal vein was clipped and divided at the level of IVC. The right renal 

artery was identified postero-superior to the right renal vein. It was 

ligated and cut. The IVC was mobilized both above and below the level 

of right renal vein. Similarly, the left renal vein was mobilized at its entry 

level with IVC. Clamps were applied sequentially over the distal IVC, at 

the left renal vein and proximal IVC above the level of thrombus. 

Cavotomy was performed and thrombus extracted from the IVC. The 

rest of the kidney along with the thrombus was delivered. The cavotomy 

was closed with 5-0 polypropylene sutures. Haemostasis was achieved 

and abdomen closed in layers. Histopathological examination revealed a 

clear cell renal cell carcinoma, Fuhrman Grade III (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: a) Nephrectomy specimen measuring 13.1 x 12.4 x 14.6 cm. 

b) Histo-pathological examination high power 100x, H & E staining 

shows clear cells with hyper chromatic nuclei. 

 

Discussion 

 

The prognosis of these patients with IVC tumor thrombi is difficult to 

predict due to a wide range of variations in clinical behaviour [12]. 

Although involvement of the IVC in renal cancer is generally not a 

vascular invasion by the neoplastic process but mostly an intraluminal 

extension of the tumor mass, such intravascular growth implies a 

heightened biologic behaviour of the tumor. Total resection of tumor 

affords the best chance of cure and long-term survival when no distant 

metastases are present [5]. Surgical treatment even in the presence of 

distant metastases is the best option in these patients due to absence of 

effective alternative treatment. Advances in immunotherapy may help in 

increasing the survival of these patients if aggressive surgery is 

combined with targeted therapy [11]. 
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