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Surgery of the Inferior Vena Cava 

1. Indications: Primary malignant tumor of the IVC 

Leiomyosarcoma 



Surgery of the Inferior Vena Cava 

1. Indications: Abdominal tumors invading the IVC 

Right renal cancer 



Left renal cancer 

1bis Indications: Abdominal tumors invading the IVC 

Surgery of the Inferior Vena Cava 



1ter Indications: Others 

Surgery of the Inferior Vena Cava 

IVC leiomyosarcoma 

invading the abdominal 

aorta.  

Azoulay D, Surgery of the IVC. A multidisciplinary approach. Springer. 2016 (In press) 

Downstaging after chemotherapy Right kidney, IVC and aorta  



Surgery of the Inferior Vena Cava 

1. Indications: Malignant liver tumors 



Surgery of the Inferior Vena Cava 

1. Indications: Benign liver tumors 

Focal nodular hyperplasia 



Surgery of the Inferior Vena Cava 

2. Surgical strategy 

Classification of Neves and Zincke 

Neves RJ, Zincke H. Br J Urol. 1987 

Level I Level II 

Easy…usually 



Surgery of the Inferior Vena Cava 

Level IV 

Easy?? 



Cardiopulmonary bypass and surgery of IVC 
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n cases 

8 
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3 

18 
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9 

33 

13 
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63 
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5-yrs survival (%) 

57 

32 (3-yrs survival) 

5 patients alive 

37 
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56.6 

18 
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8 patients alive 

5 patients alive 
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45.7 

7 patients alive at 1 year 

 > spontaneous outcome 
 

 



Cardiopulmonary bypass and surgery of IVC 

combined to liver resection 

1st author 
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0/9 

0/63 

0/144 

2/12 

2 /5 



Surgery of the Inferior Vena Cava 

Autologous vein: superficial femoral, internal saphenous, internal  

jugulaire, external iliac, left renal, gonadic, … 

Cryopreserved Veins and arteries 

Dacron but high risk of thrombosis 

 

Reinforced PTFE (18-20 mm) = choice :  

• rapid endothelialization, good patency at long term, 

• resistant to infection,  

• resists to compression due to surrounding organs 

3. IVC reconstruction 

 

 



 

Resection = the only curative treatment of  liver tumors 

 

No treatment = median survival < 6 months 

 

Best regimen of chemo = median survival < 12 months 

 

T invading the IVC or hepato-caval confluence = CI 

A. Prognosis 

Hepatectomy Combined with Replacement of the IVC 



Iwatsuki S et al, Arch Surg 1988; 123:1021-1022 

Hepatectomy Combined with Replacement of the IVC 

1988 



Fortner et al., Ann Surg 74  

UW 

4°C 

Vascular Controle (3) 

 

TVE + Caval Clamping 

+ Bypass 

+ Hypothermic perf°  

 

 

Hepatectomy combined with Surgery of the IVC:  
 Complex surgery = adaptation 



Liver Surgery combined with Surgery of the Vena Cava 

D. Mortality 
Personnal experience  3/33 cases* (9%) 

 

Published reports from 1995 to 2014  

 

Series >3 cases Hepatectomy + IVC replacement 

 

Series from 3 to 60 cases,  median = 7 cases 

 

Mortality = 24 / 187 cases (12.8%) 
•Liver failure = N° 1 (10 cases) 

•Sepsis = N°2 (7 cases) 

•Miscellaneous= N°3 (7 cases) 

 

 

 

*Azoulay, et al. Ann Surg 2006 

*Azoulay, et al. Br J Surg 2013 



Results 
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Actuarial Survival (%) 

Mths 

74% 49% 33% 33% 

Recurrence = 14 patients (64%) 

Recurrence 

   Liver 7 cases, Lung 4 cases,  

   Brain 1 case, peritoneum 1 case 

   Diffuse 1 case 

Actuarial Survival 

1yr  74% 

2 yrs  49% 

3 yrs  33% 

5 yrs  33% 

Hepatectomy combined with Surgery of the Vena Cava :  
 Experience : 22 patients Azoulay et al Ann Surg 2006 



15 Series ≥  3 cases   

 

Total = 173 cases excluding redundant cases 

 

Indications  

1.Cholangiocarcinoma = 52 cases (30%) 

2.Colo-rectal metastasis = 39 cases (23%) 

3.Hepatocellular carcinoma = 26 cases (15%) 

4.Others = 56 cases (32%) 

 

 

Reported experience  PTFE or Dacron (Medline 1980-2014) 

Hepatectomy combined with Surgery of the Vena Cava :  
 



Relevant Reported Series of Combined Liver and IVC Reconstruction 



Total 166 TVE: 66%   R0: 87%  11/148: 7.4%  61/148: 41%  Tube: 43%  

Relevant Reported Series of Combined Liver and IVC Resections Guerrini,  Intern J Surg 2015 



 

1) Feasability is now demonstrated 

 

2) Technologically « heavy  » surgery 

 - Bypass protects the renal function 

 - Hypothermic perf protects the liver parenchyma 

 

3) Preference for reinforced PTFE (Goretex) 

 

4) Sepsis and thrombosis are rare 

  

5) Operative Mortality ≈10% 

 

 

D Azoulay et al., Ann Surg 2006; 244:80-88  



D Azoulay et al., Br J Surg 2013 

1997-2009 

84 patients : 84 hepatectomies + 97 vascular reconstructions 

Portal Vein : 32, Vena Cava 33, Hepatic Vein 23, Hepatic Artery 5 

Morbidity 62%,  Operative Mortality (90 ds) 14% 

Overall Survival at 3 years 

• Whole series : 44% 

• LMCRC :  42% 

• HCC: 27% 

 



90 D-Mortality  : 19.5% 
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43.5% 

25.4% 

Azoulay D, et al.,  Ann Surg 2014 

CRM : 31 cases (40.2% of cases) 



In situ vs Ex situ ? review 

vs 

vs 

Postoperative Mortality 

12.7% 27.7%  
Including  

8 cases salvage transplantation…   



 

In his memoirs*  Tung related his first use of hypothermia,  

placing the patient in a bath tub to which were added chunks of ice  

until his temperature dropped to below 300 C  

(presumably anesthetized).  

The patient was then moved to the operating table 

 to begin the operation… 

*Tung TT.  Reminiscences of a Vietnamese Surgeon. Red River; Foreign 

Languages Publishing House, Hanoi 1980. Excerpts also found in Tung, 

TT Đường vào khoa học của tôi [My Road to Science]. Youth Publishing 

House, Hanoi, 1993 

T Heming and D Azoulay, Ann Surg 2014 



Minimally invasive surgery of the IVC ? 

•16 patients 

•N= 7 (level II), N= 9 (level III) 

•Median operative time : 4.9 h (4.5-6.3) 

•Blood loss 375 cc (200-7000) 

•No mortality 

•1 complication (Clavien 3b) 

Gill IS. J Urol. 2015 In Press 



Surgery of the InferiorVena Cava 
CONCLUSION 

1. (Relatively) safe 

2. Reconstruction is not always needed 

3. Reinforced PTFE +++ 

4. Risk is higher when combined to liver resection 

5. Highly multidisciplinary approach and management 

6. Mini invasive surgery feasible …but with caution 


