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Abstract 

The aim: to evaluate the long-term survival in patients after surgical management of 

renal cell carcinoma with venous tumor thrombus. 

Materials and methods. From 1993 to 2019 88 patients with renal cell carcinoma, 

complicated by venous tumor thrombus, were observed at the Vascular surgery department of  

Lviv Regional Clinical Hospital: 65 (73.9%) men, 23 (26.1%) women, mean age – 58.7 ± 1.9 

years. Surgical management included radical nephrectomy in combination with 

thrombectomy from inferior vena cava and right atrium. Kaplan-Meier method and log-rank 

test were used for survival analysis. 

Results and discussion. Long-term survival was evaluated in 78 patients, the median 

follow-up was 51.6±14.3 months. Cumulative 2-, 5- and 10-year survival rates of patients 

with renal vein tumor thrombus (78.8%, 48.1%, 37.4%) were significantly higher compared 

to patients with intraatrial and inferior vena cava tumor thrombus (53.5%, 38.2%, 17.2%) 

(p<0.05). There was no significant difference in survival among patients with renal cell 
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carcinoma, complicated with tumor venous thrombus, without and with metastases (p>0.05). 

Regarding to  inferior vena cava tumor thrombus level there also was no significant difference 

in survival (p>0.05). As for the prognostic value of tumor histological gradation, the overall 

survival parameters were significantly higher in patients with G1-G2 compared with G3-G4 

differentiation degrees of renal cell carcinoma (p<0.05). 

Conclusions. Radical nephrectomy with thrombectomy from inferior vena cava and 

right atrium remains the only curative treatment for patients with  renal cell carcinoma and 

venous tumor thrombus that allows to provide reasonable long-term survival outcomes.  

Key words: renal cell carcinoma; inferior vena cava thrombus; radical 

nephrectomy; thrombectomy; long-term outcomes 

 

Introduction 

Renal cell carcinoma (RCC) accounts for 2 - 3% of all types of malignant tumors with 

a high incidence in Western countries [1]. In 2018, 136,500 new cases and 54,700 deaths due 

to RCC were registered in Europe [2]. According to the National Cancer Registry, the 

incidence of RCC in Ukraine is growing annually and in 2018 amounted to 12.3 cases per 

100,000 population [3]. 

RCC is the most frequent among neoplasms showing the tendency to expand into 

inferior vena cava (IVC) in 4-10% of patients at diagnosis [4, 5, 6]. In 0.4–1% of cases tumor 

thrombus reaches the level of the right atrium, at the same time - without obligatory vascular 

wall invasion [7, 8, 9]. Nearly one-third of RCC patients with venous tumor thrombus (VTT) 

present with metastatic disease [10]. Radical surgical tumor removal remains the only 

effective method of treatment for RCC with cavaatrial involvement [7, 11, 12]. Expected 5-

year survival rates range between 40% and 72% in patients with non-metastatic RCC and 

VTT [6, 13, 14]. Nevertheless, data from recent studies support the benefit of cytoreductive 

nephrectomy on survival outcomes and quality of life  in  patients with metastatic RCC [10]. 

The aim 

To evaluate the long-term survival in patients after surgical management of RCC with 

VTT. 

Materials and methods 

From 1993 to 2019 88 patients with RCC, complicated by VTT, were observed at the 

Vascular surgery department of Lviv Regional Clinical Hospital: 65 (73.9%) men, 23 (26.1%) 

women, mean age – 58.7 ± 1.9 years. 
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Preoperatively all patients underwent routine blood tests, ultrasound examination of 

the abdominal cavity, retroperitoneal space, computer or magnetic resonance imaging with 

intravenous contrast enhancement, echo-cardiography and venography according to 

indications. 

Using the modified classification of IVC thrombosis [4], Table I summarizes the 

distribution of patients according to VTT level.  

 

Table I. The distribution of patients according to VTT level 

Tumor thrombus level 
Total (n=88) 

abs. % 

Renal vein 26 29.5 

Cavarenal segment IVC 12 13.6 

Infrahepatic segment IVC 12 13.6 

Retrohepatic segment IVC 

 

IIIa 

IIIb 

IIIc 

IIId 

29 32.9 

10 

7 

5 

7 

 

11.4 

7.9 

5.7 

7.9 

Right atrium 9 10.2 

Total 88 100.0 

   

Surgical treatment included radical nephrectomy in combination with thrombectomy 

from IVC and right atrium. Depending on the level of tumor thrombus extension, patient’s 

constitutional features, side of the tumor, presence of thrombus floating component, 

concomitant diseases, need for advanced lymphadenectomy and infiltrated IVC wall resection 

different types of surgical approaches were used, in particular: extraperitoneal approach 

(subcostal, lumbotomy) – in 7 (7.9%), subcostal laparotomy – in 11 (12.5%), transverse 

laparotomy – in 9 (10.2%) ), middle laparotomy – in 20 (22.7%), «Mercedes» approach – in 

18 (20.5%), «Chevron» approach – in 2 (2.3%) cases. Thoracolaparotomy (5 (5.7%)) and 

sternolaparotomy (16 (18.2%)) were performed at supradiaphragmatic IVC and intraatrial 

tumor thrombosis. 6 (6.8%) patients had been operated using cardiopulmonary bypass.  

In several patients concomitant vascular pathology was observed: hemodynamically 

significant stenosis of internal carotid arteries (ICA) – 2 (2.3%), infrarenal abdominal aortic 

aneurysm – 3 (3.4%) cases. Tumor infiltration of the aorta was observed in 4 (4.5%), liver – 

in 3 (3.4%), intestines – in 2 (2.3%) cases. In addition to radical nephrectomy and tumor 

thrombectomy, these patients required: retrograde carotid endarterectomy from ICA, resection 
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of aneurysms and affected part of the abdominal aorta with aortic graft interposition, resection 

of liver and intestines with  formation of enteroenteroanastomosis. 

Kaplan-Meier method was used to evaluate the long-term survival of patients with 

RCC, complicated by VTT. Statistically significant difference was set at p<0.05. 

Results and discussion 

The postoperative complications included: posthemorrhagic anemia – 29 (35.4%), 

acute renal failure – 19 (23.2%), acute liver failure – 5 (6.1%), pulmonary embolism – 4 

(4.9%), pneumonia – 4 (4.9%), pneumothorax – 3 (3.7%), deep vein thrombosis – 3 (3.7%), 

hemorrhagic shock – 2 (2.4%), stroke – 2 (2.4%), acute adrenal failure – 2 (2.4%), ileus – 2 

(2.4%), wound сomplications – 6 (7.3%) cases. Perioperative mortality rate was 9.1%. The 

causes of death included: hemorrhagic shock – 5 (5.7%), pulmonary embolism – 3 (3.4%), 

stroke – 1 (1.1%) cases. 

Regional lymph nodes metastases were observed in 25 (28.4%) and distant metastases 

- in 13 (14.8%) patients. In morphological examination clear cell RCC prevailed - 77.3%. 

Long-term survival was evaluated in 78 patients, the median follow-up was 51.6±14.3 

months. 

Thus, the cumulative 2-, 5- and 10-year survival among 78 patients with RCC and 

VTT was 62.1%, 40.8% and 25.2% respectively. The median survival - 41.7 months (Fig.1). 
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Fig. 1. Cumulative survival among 78 patients with RCC and VTT 
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Separately we analyzed survival rates in 53 patients with cavaatrial tumor thrombus 

and 25 patients with renal vein tumor thrombus (Fig.2). 
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Fig. 2. Cumulative survival in groups of cavaatrial and renal vein tumor thrombus 

*- the difference is significant between groups (p<0.05) 

 

As we can see, cumulative 2-, 5- and 10-year survival rates of patients with renal vein 

tumor thrombus (78.8%, 48.1%, 37.4%) were significantly higher compared to patients with 

intraatrial and IVC tumor thrombus (53.5%, 38.2%, 17.2%) (p<0.05). The median survival for 

patients with RCC, complicated with intraatrial and IVC tumor thrombus, was 28.1 months, 

whereas for patients with RCC and renal vein tumor thrombus - 57.0 months.  

Survival rates in 32 patients with cavaatrial and 17 patients with renal vein tumor 

thrombus without metastases are shown on Fig.3.  
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Fig. 3. Survival in groups of cavaatrial and renal vein tumor thrombus without metastases 

*- the difference is significant between groups (p<0.05) 

Statistically significant difference was also found analyzing 2-, 5- and 10-year survival 

rates in patients without metastases with renal vein tumor thrombus (93.3%, 60.0%, 51.4%) 

and intraatrial, IVC tumor thrombus (58.7%, 43.1%, 18.5%) (p<0.05). 

At the same time, there was no significant difference in survival among groups of 

patients with RCC and VTT without and with metastases (p>0.05) (Fig. 4).  
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Fig. 4. Survival among patients with RCC and VTT without and with metastases 

* - there is no significant difference between groups (p>0.05) 

 

Regarding to IVC tumor thrombus level there also was no significant difference in 

survival (p>0.05) (Fig. 5). 
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Fig. 5. Survival among  patients with infrahepatic and cavarenal VTT  
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versus intraatrial and retrohepatic VTT 

* - there is no significant difference between groups (p>0.05) 

Among 11 patients with pathomorphologically confirmed IVC wall invasion long-

term outcomes were analyzed in 7 patients (Fig. 6). One-year survival rate in this group was 

50.0%, 2-year survival was confirmed in 16.7%. The median survival is 11.6 months. 
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Fig. 6.  Survival among patients with IVC wall invasion 

 

Regarding the influence of tumor malignancy grading on life expectancy, significantly 

higher parameters of overall survival were recorded in patients with high (G1) and mildly 

differentiated (G2) RCC compared with low- (G3) and undifferentiated (G4) RCC (p<0.05). 

Several studies are concerned with prognostic factors of RCC and VTT, important of 

which include: large tumor size, paranephric tissue invasion, Fuhrman grade, thrombus level, 

lymph node involvement and distant metastases [6, 14, 15]. 

In this study, we set out to analyse the long-term outcomes of radical nephrectomy 

with concomitant IVC and right atrium tumor thrombectomy.  

Significantly higher survival rates were observed in patients with RCC and renal vein 

tumor thrombus (p<0.05). 

According to our data, 5-year survival rate for non-metastatic patients with RCC and 

IVC tumor thrombus  is 43.1%, which is comparable to other studies [6, 14, 15, 16].   

In our study-cohort regional and distant metastases were observed in 37.2% of 

patients. At the same time, we did not confirm significant difference in survival among 

patients with RCC, complicated by VTT, without and with metastases (p>0.05). 
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The prognostic significance of VTT level has been controversial. Several authors have 

reported that this factor is not associated with a worse prognosis of survival among operated 

patients [11, 14, 15, 17]. At the same time, there are publications that indicate the negative 

impact of  IVC tumor thrombus on survival, in particular, according to the results of an 

international multicenter study [6, 18, 19]. In our analysis, regarding to the level of IVC 

tumor thrombus there was no significant difference in survival (p>0.05). Some studies also 

reported about worse cancer specific survival in patients with RCC and microscopic IVC wall 

invasion, but only in univariable analysis [19]. 

In our observations, as for the prognostic value of tumor histological gradation, the 

overall survival parameters were significantly higher in patients with G1-G2 compared with 

G3-G4 differentiation degrees of RCC (p<0.05). 

Conclusions 

Radical nephrectomy with thrombectomy from IVC and right atrium remains the only 

curative treatment for patients with  RCC and VTT that allows to provide reasonable long-

term survival outcomes.  
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