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Patient’s selection

A: Severity of Liver disease

 Grade of Cirrhosis 

 Child–Pugh class A&B  

 MELD <10

 Portal hypertension 

 HVWP- CVP (HVG)< 10mmHg

 Varices (≤grade 1) 

 Platelet count> 100,000

 LIMON system

 PDR (%/min) Plasma Disappearance Rate of ICG

 ICG Retention Rate after 15 min. (R15 %)

measured by pulse spectophotometry



B: Tumor characteristics

 Solitary tumor < 5 cm

 Resection margin >1 cm        2cm

 No macroscopic venous invasion (CTA,MRA)

 No spontaneous rupture



C: Site and size of the lesion





Author Year n Survival rate at

1 year 3 years 5 years

Poon et al. (24) 2001 241 82% 62% 36%

Nagasue et al. (25) 2001 100 97% 61% 50%

Kanematsu et al. (26) 2002 303 84% 67% 51%

Belghiti et al. (27) 2002 300 81% 57% 37%

Chen et al. (28) 2002 252 80% 54% 34%

Wayne et al. (29) 2002 249 83% NA 41%

Yeh et al. (30) 2002 218 63% 42% 32%

Ercolani et al. (31) 2003 224 83% 63% 43%

Chen et al. (32) 2004 525 NA 34% 17%

Capussotti et al. (33) 2005 216 NA 51% 34%

Hasegawa et al. (34) 2005 210

Anatomic resection 156 95% 84% 66%

Non-anatomic resection 54 93% 66% 35%

Sasaki et al. (35) 2006 418

Hepatitis B-positive 67 NA 80% 62%

Hepatitis C-positive 351 NA 78% 69%

John et al. (36) 2006 100 75% 37% 22%

Nathan et al. (37) 2009 788 NA NA 39%

Yang et al. (38) 2009 260 87% 56% 38%

Results: Surgical Treatment for Hepatocellular Carcinoma



Appropriate liver resection type for patients with T1 and 

T2 HCC

(Taiwan) 263 patients

 major hepatic resections (3 or more segments)

 Lt. or Rt. hemihepatectomies,Trisegmentectomies & 

Extended hemihepatectomies

 minor hepatic resections (< 3 segments)

 sectionectomies, segmentectomies of one or two 

segments, and nonanatomic wedge resection 
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Conclusions

 Major liver resection is recommended for T2 HCC patients with 

adequate remnant liver function 

 better disease-free survival rate

 Minor liver resection is suggested for T1 HCC patients 

 less blood loss



Resection in patients with NAFLD
Wakei et al (Japan) J Gastrointest Surg. 2011 Apr 22

  225 resection for HCC 
 hepatitis C viral group (n = 147)
 hepatitis B viral group (n = 61)
 NAFLD group (n = 17) 

 Postoperative morbidity and 30-day mortality rates were significantly higher in the 
NAFLD group (59% and 12%, respectively) than in the hepatitis C viral (31% and 
0.7%, respectively) and hepatitis B viral (28% and 3.3%; P = 0.043 and P = 0.016, 
respectively)

 All deaths in the NAFLD group were in patients with NASH-related cirrhosis who 
had undergone right hemihepatectomy. 



Recurrence of HCC after resection
 Predictors for recurrence 

 > 3 tumors
 Tumor size > 5 cm
 Portal vein invasion
 Intrahepatic metastases
 Absence of a tumor pseudocapsule
 Advanced TNM stage (III or IV)
 Child–Pugh class of C. 

***The most important factors appear to be vascular invasion and liver function. 

 Molecular markers:
 vascular endothelial growth factor receptor 2 (VEGFR2)
 platelet-derived growth factor receptor (PDGFR) α and β

Patel SH et al (Emory Univ.) Ann Surg Oncol. 2011 May 18 



Liver Transplantation Vs. Resection 

for HCC



“a proper selection of candidates for resection promotes better results 

than transplantation, in which the results are significantly hampered by 

the growing incidence of drop-outs because of the increasing waiting 

time.”

Living Donor Liver  Transplantation (LDLT)  for patients with HCC 

Bruix et al Hepatology 1999



The impact of waiting time - Toronto Experience 

 From 1995–2005, 347 patients with HCC underwent either LR (n = 174) or 

placed on the OLT waiting list (n = 173). 

 Excluded: incidental tumors after OLT, tumors outside of Milan criteria, 

preoperative vascular invasion prior to LR and Child-Pugh Class C cirrhosis

LR = 121 Vs.   OLT = 140

 Median waiting time for OLT was 7.7 months; during this time, 30 patients were 

taken off the waiting list.

 Unless waiting time is short (<4 months), the survival of patients with early HCC 

is similar between LR and LT.

S. A. SHAH et al  Ann. Surg. Oncol. Vol. 14, No. 9, 2007





Resection or Transplantation

Impact of MELD score

 1,106 HCC patients with cirrhosis undergoing LR from one Eastern (n = 424) and two 

Western (n = 682) surgical units. 

 5-year survival 

 MELD score of ≥10 (283 patients, 26 %) - 47 %

 MELD < 10 - 67 % (p < 0.0001).

 Mean 5-year LT benefit

 MELD score of <10, −4.50 months (95 % confidence interval [CI] −4.73 to −4.27) 

 MELD score of ≥10 +0.81 months (95 % CI 0.58 to 1.04) 

 LT reached a survival benefit, versus LR only in HCC patients with a MELD score of ≥10 

and without MVI (3.08 months, 95 % CI 2.78 to 3.39), whatever the tumor stage.

Alessandro Vitale et al, Annals of Surgical Oncology

June 2015, Volume 22, Issue 6, pp 1901-1907



Hepatic resection vs. LDLT

Kyoto Experience 

 The 1- and 5-year overall survival rates were 

90% and 53% in the HR group and 82% and 63% 

in the LT group, respectively. They were not 

significantly different between the two groups. 

 The 1- and 5-year recurrence rates were 

significantly lower in the LT group (9% and 

21%) than in the HR group (43% and 74%) (P < 

0.001), and the odds ratio was 0.214 (P = 0.001). 

 In conclusion, HR should be considered a 

valid alternative to LDLT taking into 

consideration the risk for the living donor

Kaido T1, et al, Department of Surgery, Kyoto University, 

Japan,  Disease Markers, Volume 2015 (2015)



A 20 y/o – A history 

of ALL at  childhood

HBV carrier

A 6cm mass in the Rt. lobe 

Child’s A cirrhosis





Salvage Transplantation

 In initially transplantable HCC-cirr patients, ITT 

survival was better in group Primary LT 

compared with group Liver Resection (LR). 

 Salvage LT was feasible in only a third of 

patients who recurred after LR. 

 Post Salvage LT, short and long-term 

outcomes were comparable with primary LT. 

 Better patient selection for the "resection first" 

approach and early detection of recurrence 

may improve outcomes of Salvage LT strategy.

Prashant Bhangui, et al Ann. Surg. 2015 Nov 

25.(Hoˆpital Paul Brousse, Villejuif, France;

http://www.ncbi.nlm.nih.gov.rproxy.tau.ac.il/pubmed/26649581


Summary
 Liver resection is an established treatment for hepatocellular carcinoma (T1& 

T2) in patients with Child’s A cirrhosis (MELD<10) owing to minimal surgical 
mortality and improved survival

 Anatomical resection yield better long-term results than non-antaomical
resection in respect to tumor recurrence

 Resection is still associated with high mortality among patients with HCC beyond 
Milan criteria as a result of cancer recurrence even after ‘potentially curative’ 
treatment.

 Liver Transplantation is the treatment of choice for Child’s B&C cirrhotic 
patients with HCC within Milan Criteria and for patients with T2 cirrhotic patients 
with MELD>10 

 Eliminating waiting time for OLT by performing LDLT has opened new 
opportunities but should be carefully considered. 

 salvage transplantation shortly after resection should be avoided although It 
maybe considered after long enough interval following resection (>1yr.)


