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Variable Cut-off Points

Bilirubin > 17 µmol/L 1

AFP
< 20 ng/ml
20 – 400

> 400 ng/ml

0
1
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Diameter
< 3 cm
3 – 5 

> 5 cm

0
1
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Satellite 
Nodules

No
Yes

0
1

2004-2010 : 985 pts with HCC with Sectorial and/or Pedicular TVP 

N=55
3

N=43
2

67 pts / 985 pts

Only 6.8% of Patients 
with EHBH-PVTT < 3 pts

40%44% of Upfront Surgery

4 points… 



CHC 6 cm – VP2 

AFP 2300 ng/ml

EHBH – PVTT  Score = 4 

EHBH- PVT 
Score < 3



Unique HCC on pathological liver





68%
51%

TH pour CHC 
au XXIè Siècle



2013



Ann Surg, 1992

NEJM, 1996

Am J Transp, 2007



AFP Score from 2014



Number
Diameter AFP  

Number
Diameter

3 criteria is always better than 2…



Paramètre Points 

Diamètre du plus gros nodule 
≤ 3 cm

3.1 à 6 cm
> 6 cm

0
1
4

Nombre de nodule(s)
1 à 3

4 ou plus
0
2

Taux d’AFP en ng/ml
≤ 100

101 à 1000
> 1000

0
2
3

Score de Duvoux



Training (n=492) Validation (n=435)

1988-2001 2003-2004

TH faisable : Score ≤ 2 TH non Faisable : Score > 2



> 30% des 
Indications



HCC in France

8000 to 10 000 New Cases by Year
16 case for 100 000 persons

Liver Resection 11%
Local Destruction 8%

Liver Transplant 4%

N. Goutte et al. J Hep 2016



1325 Greffons en 2018 qu’il faut réserver aux malades 
sans alternatives thérapeutiques… avec ou sans CHC…



When I plan a treatment to Mister
Durand, I think to Mister Dupond…
Who will be more beneficiated of
liver transplantation relatively to
resection ?

Risk and Interest of oncologic hepatectomy ? 

VS



Annal of Surgery, 2018 



De Novo recurrence

Postop. Courses

Local recurrence

Extra-hepatic DiseaseUtility of liver resection ?
Response in the cancer…

Feasibility of liver resection ?
Response in the liver…



Mortality of Liver Resection for HCC 

Authors Period N 90 days Mortality Parenchyma

Greco et al. 2001-2005 129 4.1% Abnormal Liver
Rosaye et al 2005-2011 2342 3.5% Abnormal Liver
Zhong et al 2000-2007 908 3.1% Abnormal Liver
Vigano et al 2000-2012 192 2.1% Abnormal Liver

Donadon et al 2004-2013 336 2% Abnormal Liver
French HPB Registry 2012-2016 343 4.7% Abnormal liver

Kim et al 2005-2010 454 0.7% Healthy Liver
Zhou et al 2006-2009 124 0.5% Healthy Liver

Post-operative mortality in cirrhotic patient is inferior to 5% 

3-months Mortality of Liver Transplantation : 9% (Adam et al. J Hep 2012)



Feasibility of Surgery ?

MELD < 9

MELD < 12

Independant predictive
factor of mortality

Cuccheti et al. Liver Transpl 2006Farges et al. Ann Surg 2012 Vibert et al. Ann Surg 2016



Specific Complication Pathological Liver

CHILD A/B CHILD CNormal Liver

Metastable

3 types of Equilibrium

Stable Unstable

Liver Surgery
Clinical Ascitis and/or Jaundice and/or 

Encephalopathy at 3 months po. 

Liver Decompensation



Portal Hypertension is no more a 
formal contra-indication to surgery







Prospective Study of 107 patients operated for HCC 
between 2012-2016 in Paul Brousse Hospital

Nov 2014 – Aug 2016

Transient Elastography before Hepatectomy

N = 418

Other Indications 
Excluded
N = 312

Study Population
HCC 

N = 107

MELD ≤12, platelet count ≥80,000

No preoperative HVPG assessment

TACE than PVE before Right Hep. in abnormal liver



Laparoscopy, N=37 (35%) Laparotomy, N=70 (65%) 

Minor Hepatectomy, N=80 75(%) Major Hepatectomy, N=27 (25%)



90-day Post-operative Outcomes

Overall Cohort, N = 107 Advanced Liver Disease Cohort (F3/F4), N = 67

* Five patients died in 90-day postoperative period: 2 from liver failure, 1 with ascites and sepsis from

colonic perforation, 1 with biliary sepsis and 1 from suspected cardiac event after discharge

Minor N=81(76.4%)

Major N=26(23.6%)

Minor N=51(76.1%)

Major N=16(23.9%)

4.7%



Mortalité 90-Jours n=5 (4.7%) 
Insuff Hepatique PostOp n = 2

PneumoP, Emb Pul, Cause ? n=3

Liver Decompensation n=9
Ascite  n=9

Jaundice n=2
Encephalopathy n=1

Persistent Ascites

Post Operative Liver Failure and/or Ascite
n=241/107 (22%)

9/72 (12%) des patients F3/F4
4 Recurrences / 1 Transplant 

Long Term Post Operatives Outcomes



In absence of right large tumor

Direct and global liver parenchyma 
evaluation by physical measurement

Elastometry for Stifness and CAP for Steatosis



Pays N. Patient Mean Cut off

Asie (n=4) 507 14 kPa

Europe (n=2) 330 11 kPa



LSM was an independent Risk Factor of 
mortality and po. Liver decompensation

Parameter AUROC 95% CI Cut-off Se (%) Sp(%)

LSM
(kPa) 0.80 0.64 - 0.97

12 86 67

15 43 82

22 43 93
HVPG

(mm Hg) 0.71 0.497 – 0. 91 10 29 96

LSM was systematically measured preop. in 167 pts operated for HCC
HVPG was measured intra-operatively

Rajakunnu et al., Vibert. Surgery 2017



12-22 kPa… Large Gray Zone…



Spleen Volumetry improve stratification
Model Without Model With

Endpoint Spleen Volumetry Spleen Volumetry

PHD at 3 months AUROC (95%CI) 0.889 (0.88. 0.95) 0.983(0.98. 0.99)

Sensitivity 61.5 96.7

Specificity 96.7 93.4

Positive Predictive Value 64 59.1

Negative Predictive Value 96.4 100

p value (De Long's test) 0.0034

46%

> 400 cc

Golse et al., Vibert. JAMA Surgery Submitted



Impact of laparoscopic liver resection in patients with cirrhosis
on post-operative liver failure : A Propensity Score Analysis

M. Prodeau, S. Truant, E. Vibert, O. Farges, J.Y. Mabrut,
J. Hardwigsen, J.M. Régimbeau, G. Millet, O. Soubrane,
R. Adam, D. Cherqui, F.R. Pruvot, E. Boleslawski

The ACHBT French 
Hepatectomy 
Study Group 

Oct 2012 – June 2016
6 French HPB Centers

343 Hepatectomies in F3/F4 89 pts by Lap (26%)



Incidence of Post-Operative Liver Failure

Matched-LAP Matched-OPEN

Age (years) 65.3 65.3

BMI (kg/m²) 26.9 26.9

MELD 8.6 8.5

Platelets (x 1000/mm3) 167 167

ICG (15 min) 15.2 % 15.0 %

HVPG (mmHg) 7.9 8.1

LS (kPa) 21.8 21.9

RLV (%) 88.6 87.6

16% in LAP and 32% in OPEN

OR 0.31 [0.12-0.78]; p<0.001 Prudeau et al. J Hep 2019



De Novo recurrence

Postop. Courses

Local recurrence

Extra-hepatic DiseaseUtility of liver resection ?
Response in the cancer…

Feasibility of liver resection ?
Response in the liver…



0
10
20
30
40
50
60
70
80

<100 100-1000 >1000

Ra
te

s o
f m

ic
ro

va
sc

ul
ar

 in
va

sio
n

251/743

70/116
42/62

%

Rates of microvascular invasion among the patients 
who underwent hepatic resection or transplantation (n=921)

P<0.0001

P=0.33

Patients who underwent hepatic resection or liver transplantation from January 1994 to May 2016 in Paul Brousse Hospital 

AFP (ng/ml) at preoperation

AFP to evaluated HCC aggressiveness 



Surgical margin impact depend of preop. AFP rate

Median of Follow-up : 17 months

75%

45% 51%

55%

AFP > 100 : Margin > 1 cm is mandatoy AFP < 100 : Margin > 1 cm is not mandatoy

2012- 2016 : 334 pts operated for HCC in 4 HPB Centers in France

Golse et al., Vibert. Ann Surg Submitted



26 New Lesion : 24 
Confirmed on Follow-up
1 Breast Met 
1 Patient Lost of FU  

14% of Clinical
Consequences



If recurrence

Salvage LT

Resection Then Transplantation….



N=130
N=340

Feasibility of Salvage LT : 31/90 (34%)

1992 – 2012…





Living Donor in France….



Is more justified to transplant young or 
old people ? For me, old people….

Not access to liver transplantation (>70 years) in case of liver 
recurrence after hepatectomy contrary to younger patient



Spleen Vol > 400 ml ?

AFP > 100 ng/nl ? Marge > 1 cm

Vibert, Olthoff, Schwarz. J Hep Accepted





Liver International, 2017

French Multicentric Study
Poor Result of Upfront Surgery like Sorafenib…



2010-2015 : 120 Malades / Dosimétrie
Peng et al. Cancer 
2012 

TACE 
Vp1



In Vp2/Vp3, Survival after Y90 is
lower than after Upfront Surgery…. 

But Upfront Surgery is rare…

20%
40%



Variable Cut-off Points

Bilirubin > 17 µmol/L 1

AFP
< 20 ng/ml
20 – 400

> 400 ng/ml
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> 5 cm

0
1
2
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2004-2010 : 985 pts with HCC with Sectorial and/or Pedicular TVP 

N=55
3

N=43
2

67 pts / 985 pts

Only 6.8% of Patients 
with EHBH-PVTT < 3 pts

40%44% of Upfront Surgery

4 points… 



CHC 6 cm – VP2 

AFP 2300 ng/ml

EHBH – PVTT  Score = 4 

EHBH- PVT 
Score < 3



SEX AG
E

SIZE 
(cm)

TVP AFP SURGERY PO Course FOLLOW-
UP

RECURRENC
E

SURVIVAL SURVIVAL 
(MONTHS)

F 81 9 Vp0 34 Major Hep Nle 15/07/19 YES (Liver) YES 46

M 74 10 Vp0 7 Major Hep Chylous
fistula

19/06/19 YES (Liver) YES 36

M 66 9 Vp0 8.5 Major Hep Nle 13/06/19 NO YES 28

M 66 9 Vp0 8.5 Major Hep Nle 13/06/19 NO YES 28

F 60 6 Vp2 Major Hep Nle 20/08/19 NO YES 30

M 58 5 Vp2 Minor Hep Nle 25/01/19 NO YES 43

M 7 Vp3 3337 Major Hep Nle 14/10/17 YES (Liver) NO 12

M 9 Vp3 115 Major Hep Nle 05/06/18 YES (Liver) NO 57

M 11 Vp4 3761 Major Hep Biliary fistula 28/06/19 YES (Chest) YES 39

F 16 Vp3 21300 Major Hep Nle 12/07/19 NO YES 31

Bi-Centric Exp with Surgery after Y90
10 pts with Large Tumor with or not PVT




