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The liver is almost unique in that 
treatment of the underlying 

malignancy is determined not only  
by the stage of the malignancy 
but also the state of the organ 

itself

Treatment options in HCC are 
largely determined by the state of 

the liver



Staging Systems in HCC

Marrero JA, et al. Hepatology. 2005;41:707-716.

Staging 

System

Hepatic Function Alpha-

fetoprotein

Performance 

Score

Tumor Staging

Okuda Ascites, albumin, and 

bilirubin

No No Tumor > or < 50% of cross-

sectional area of liver

TNM No No No Number of nodules, tumor size, 

presence of portal vein 

thrombosis, and presence of 

metastasis

CLIP CTP < 400 or 

≥ 400 ng/mL

No Number of nodules, tumor > or 

< 50% area of liver, and portal 

vein thrombosis

BCLC CTP No Yes Tumor size, number of nodules, 

and portal vein thrombosis

CUPI Bilirubin, ascites, 

alkaline phosphatase

< 500 or 

≥ 500 ng/mL

Presence of 

symptoms

TNM

JIS CTP No No TNM

GRETCH Bilirubin, alkaline, 

phosphatase

< 35 or 

≥ 35 µg/L

Yes Portal vein thrombosis



HCC and state of liver

• Cirrhosis present in 80% - 85% of patients with 
HCC

[1] Sherman M.  Semin Liver Dis 2005;25:143—54.

[2] Altekruse SF et al. J Clin Oncol 2009;27:1485—91.

[3] Borie F et al J Surg Oncol 2008;98:505—9.

• Absence of cirrhosis does not mean the liver   
is healthy

– Fatty liver

– Fibrosis

• Normal / healthy liver in 12% - 15%



Determinants of 
outcome in HCC

• Progression of HCC

• New HCC

• Progression of cirrhosis



Survival of unresected HCC according 
to BCLC classification (Italy)



Curative options in HCC

• Surgical resection

– Can only address the malignancy

– Limited by the state of the liver, extent of malignancy

– Failure due to recurrence of HCC or liver failure

• Transplantation

– Can address both the diseased liver as well as the 
malignancy

– Failure due to recurrence of HCC

– May not be available to many HCC patients

Both options only applicable to a limited                
number of patients



Liver Transplantation for HCC:
Milan Criteria (Stage 1 and 2)

• 5-yr survival with transplantation: ~ 70%

• 5-yr recurrent rates: < 15%

+
Absence of macroscopic vascular invasion,

absence of extrahepatic spread

Single tumor, not > 5 cm Up to 3 tumors, none > 3 cm

Mazzaferro V, et al. N Engl J Med. 1996;334:693-699.

Llovet JM. J Gastroenterol Hepatol. 2002;17(suppl 3):S428-S433.



Liver resection for HCC



How much liver 
can be safely 

resected?

• No cirrhosis 60% – 70%

• Childs A 40% - 50%

• Childs B 20% - 30%

• Childs C Not resectable

Surgery not an option for 
majority of patients presenting 
with HCC



Extent of cirrhosis in screening program



Extent of cirrhosis in HCC 
patients at presentation

• Middle-East

• Europe

• Unresectable 



Extent of cirrhosis in HCC 
patients undergoing surgery

• Paris (Surg vs Tx)

• New York (Surg vs TACE) 



Long-term survival after resection HCC

• 8450 patients resected

• 1516   5-year survivors

• 520     10-year survivors



Surgical Resection



Resection vs Transplantation



Resection of large HCC 
in non-cirrhotic liver

• Includes fibrolamellar HCC

• Hep B&C negative

• Younger patients

• Usually confined to liver

• Diagnosis often only 
confirmed after resection

• Worthwhile candidates for 
resection

Verhoef C et al Dig Surg 2004;21:380-386

Lang H et al Br J Surg 2005;192:198-202



Survival after resection in 
non-cirrhotic HCC





Liver transplantation RFA/PEI

Curative treatments (30%); 5-yr survival: 40%-70%

TACE

Single

Increased Associated
diseases

Normal No Yes

Sorafenib

Portal pressure/bilirubin

3 nodules ≤ 3 cm

Resection Symptomatic 
(20%); survival < 

3 mosRCTs (50%); 3-yr survival: 10%-40%

Terminal

stage (D)

Okuda 1-2, PS 0-2, Child-Pugh A-B

Multinodular, PS 0 
N1, M1, PS 1-2< 3 cm, PS 0

Intermediate 

stage (B)

Okuda 3, PS > 2,
Child-Pugh C

Very early stage (0)
Single < 2 cm
Carcinoma in situ

Early stage (A)
Single or 3 nodules

Advanced stage (C)
Portal invasion,

PS 0, Child-Pugh A

HCC

BCLC Staging and Treatment 
Strategy

Llovet JM, et al. Design and endpoints of clinical trials in hepatocellular carcinoma. 
Journal of the National Cancer Institute. 2008;100(10):698-711



Surgical resection only appropriate 
in CTP A and some B patients -

BCLC Early Stage (A)

this applies to only 20% - 40% of 
patients with HCC



Is surgical resection possible?

• State of liver

• Stage of the disease

– No extrahepatic metastases

– Resectable disease

– No major vessel invasion 

• Remnant liver volume

• Better alternatives to resection?

– MDT



How can we improve outcomes after 
resection of HCC?

• Improve surgical technique

– Segmental resection

– Combined resection and ablation

• Increase proportion of resectable cases 
(conversion)

– PVE

– TACE /TARE

• Improve diagnostic accuracy

– Imaging 



Despite best imaging with MRI ….

• Only 69% of HCCs were diagnosed on MRI

• Mean diameter of detected lesions 11.5mm

• Mean diameter of undiagnosed lesions 6.0mm



Pre-PVE  FRLV Post-PVE FRLV

Non-resected 25% 29%

Resected 23% 34%



Results: 
• Before PVE, the mean percentage of FLR volume to TELV in the TACE + PVE 

and the PVE-only groups was 34.1 ± 7.2% and 34.5 ± 7.6%, respectively. 
• After PVE, the mean percentage of FLR volume in the TACE + PVE and PVE-

only groups was 41.4 ± 7.3% and 40.3 ± 8.1%, respectively. 
• The mean increase in percentage of FLR volume was statistically significantly 

(P = 0.035) higher in the TACE + PVE group (7.3 ± 3.6%) than in the PVE-only 
group (5.8 ± 4.5%).



Can we improve outcome after surgical 
resection of HCC?

• Adjuvant chemotherapy

– No benefit

• Adjuvant interferon or immunotherapy

– Some data but not conclusive

• Adjuvant Sorafenib?
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Can we improve outcome after surgical 
resection of HCC?

• Adjuvant chemotherapy

– No benefit

• Adjuvant interferon or immunotherapy

– Some data but not conclusive

• Adjuvant Sorafenib?

– No benefit 

• Antiviral therapy in Hep B and Hep C









Can we improve outcome after surgical 
resection of HCC?

• Adjuvant chemotherapy

– No benefit

• Adjuvant interferon or immunotherapy

– Some data but not conclusive

• Adjuvant Sorafenib?

– No benefit

• Antiviral therapy in Hep B and Hep C

– Good data in favour, recommended

• Salvage Transplantation

– Best option



Lin et al Annals Transplantation 2017





Conclusions 
• Surgical resection plays an important role in the 

management of HCC with curative intent

• It is possible to increase resection rates and 
outcomes with patient selection, improved staging 
and conversion therapy 

• Transplantation offers better outcomes than surgical 
resection for HCC as it treats both the HCC as well as 
the diseased liver

• Only limited numbers of these patients can be 
considered for surgery or transplantation

• Treatment of the HBV and HCV infection beneficial


