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Alpha-feto protein?



2012

The value of alpha-fetoprotein (AFP) has not been properly defined. The aim of this study was to 

evaluate the BCLC classification in our clinical practice and to know what the prognostic 

value of AFP is.

136 consecutive HCC patients were prospectively included in this study. The patients were studied 

and managed according to usual clinical practice.

Conclusions: our results confirm that the BCLC is a good prognostic system. 

The AFP has prognosis value in HCC patients. The addition of AFP could 

improve the BCLC system. 
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[1] RT can be offered for patients with 

HCC if the liver functions are Child-

Pugh class A or superb B, and the 

tumor takes up 2/3 or less of the total 

liver volume (evidence level II-3).

[2] RT can be considered for HCC 

with portal vein tumor thrombosis

(evidence level II-1).

[3] RT can be effective to relieve the 

symptoms caused by HCC and its 

metastaes (evidence level II-2).



Lee IJ, Seong J. 

Gut Liver. 2012

Apr;6(2):139-48. 



There are several strategies that 

may be used to deliver 

radiation to HCC. Currently, a 

variety of RT modes are 

available: 

1. INTERNAL RT

2. PROTON THERAPY

3. 3D-CRT

4. IMRT

5. SBRT 



2006

2007



3D-CRT Several factors should be considered when treating liver tumors with RT.

First, the proximity of the liver to other radiosensitive organs should be considered, such as the 

duodenum, colon, small intestines, and kidneys

The second factor involves the liver and tumor movement along with respiration. Reducing 

respiratory motion can be attempted by abdominal compression which can decrease the target 

margins.

Toxicity : nausea and vomiting, gastro-duodenal side effects, subacute colitis, RILD ( radiation-

induced liver disease)

Park et al IJROBP 2005 , Seong et al Hepatol Res 2003 

EXTERNAL RT:



2008



IMRT an advanced 3D-CRT, uses non-uniform beam intensity patterns with computer-aided 

optimization to achieve superior dose distribution. It allows greater control of dose 

distribution and improves the ability to cover the treatment volume to concave tumor 

shapes.

IMRT achieved a large dose reduction in the spinal cord and spared the kidneys and 

stomach. Cheng et al IJROBP 2003

Helical Tomotherapy (HT) provides better dose coverage for tumors and reduce the dose to 

normal structures. Widesott et al  IJROBP 2008,  Lee et al Jpn J clin Oncol 2011 

VMAT (RapidArc) volumetric modulated arc therapy achieves better planning target volume 

(PTV) coverage and better protection of normal tissue and improves treatment efficiency. Gong 

et al Strahlenther Onkol 2012, Park et al The British Journal of Radiology 2012

EXTERNAL RT:



The case of a 51-year-old man diagnosed with a huge left hepatocellular carcinoma (15 cm) and

portal vein thrombosis. He was treated with concurrent intra-arterial chemoradiotherapy 

(50Gy/20fr) and received 6 cycles of intra-arterial chemotherapy. The patient underwent a left

lobectomy 15 months after treatment and showed complete pathologic remission. (A) The 

computed tomography images at the initial presentation, (B) after 1 month, and (C) showing a partial 

response after 15 months.



The dose-volumetric results of RA vs 

IMRT were different according to the 

different target location within the 

liver. RA tended to be more 

effective in the sparing of non-liver 

organs at risk such as duodenum, 

kidney, and/or spinal cord.

Moreover, RA was more efficient in 

the treatment delivery than IMRT 

in terms of total monitor unit used.



SBRT is a technique designed to very precisely deliver radiation to tumors anywhere in the 

body. It allows the delivery of higher doses of radiation, thus potentially improving the 

likelihood of killing cancer cells of a tumor in less time. The precision associated with SBRT 

simultaneously helps reduce the dose of radiation to normal tissue around a tumor, thus 

helping to reduce side effects for patients.

Treatment requires less time; typically SBRT consist of 3-5 fractions

Non invasive technique  

EXTERNAL RT:

CyberKinfe TrueBeam STX TomoTherapy
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• Patients with unresectable HCC or IHC, and who are not suitable for standard therapies, were 

eligible for six-fraction SBRT during 2 weeks. 

• Forty-one patients with unresectable Child-Pugh A HCC (n = 31) or IHC (n = 10) completed 

six-fraction SBRT. Five patients (12%) had grade 3 liver enzymes at baseline. 

• The median tumor size was 173 mL (9 to 1,913 mL). The median dose was 36.0 Gy (24.0 to 

54.0 Gy). 

• Median survival of HCC and IHC patients was 11.7 months (95% CI, 9.2 to 21.6 months) and 

15.0 months (95% CI, 6.5 to 29.0 months), respectively.

• No radiation-induced liver disease or treatment-related grade 4/5 toxicity was seen within 3 

months after SBRT. Individualized SBRT is a safe treatment for unresectable HCC-IHC



Example of treatment response. 

(A) Axial CT scan of patient with HCC, pre-treatment. (B) Corresponding axial CT scan of same 

HCC patient, 10 months after receiving stereotactic radiotherapy to the tumor (total dose 34.2 

Gy in six fractions, alternate days). The inferior vena cava is no longer compressed.

Tse et al, JCO 2008



Methods and Materials: From 2005 to 2009, 60 patients with liver-confined HCC were treated 

with SBRT: 36Child-Turcotte-Pugh (CTP) Class A and 24CTP Class B. 

The median number of fractions, dose per fraction, and total dose, was 3, 14 Gy, and 44 Gy, 

respectively, for those with CTP Class A cirrhosis and 5, 8 Gy, and 40 Gy, respectively, for those 

with CTP Class B.

Results: The median follow-up time was 27 months, and the median tumor diameter was 3.2 

cm. The 2-year LC, PFS, and OS were 90%, 48%, and 67%, respectively, with median TTP 

of 47.8 months.

Conclusions: SBRT is a safe, effective, noninvasive option for patients with HCC≤6 cm. As 

such, SBRT should be considered when bridging to transplant or as definitive therapy for 

those ineligible for transplant.

2011



Hematoxylin-eosin-stained tissue sample 

(original magnification 125) showing 

100% pathological response (a) in a 

patient who underwent SHORT (50Gy/10 

fr) alone as a bridge therapy, followed by 

liver transplantation at 11 months.

2011



Objectives: To evaluate the toxicity and efficacy of stereotactic body radiotherapy (SBRT) for 

the treatment of localized HCC in the absence of another standard treatment option.

Methods: The authors reviewed the details of 38 patients with inoperable HCC (diameter <10 cm) 

treated by SBRT with CyberKnife in a prospectively registered database at their institution. All 

patients had been treated by transcatheter arterial chemoembolization before SBRT, which 

had been finally deemed ineffective. SBRT dosages (33–57Gy in three or four fractions) were 

administered according to tumor volumes, which ranged from 11 to 464 ml (median, 40.5 ml).

Results: Two-year overall survival and local progression-free survival rates were 61.4% and 

66.4%, respectively. The local response rate was 63% at 3 months after SBRT. A high radiation 

dose was found to be independently related to survival. A decline in liver function was observed in 

six patients (16%) and Grade 3 musculoskeletal toxicity in one patient (2.7%).

2010



Conclusions: This study 

showed that SBRT can be 

safely administered to select 

HCC patients, and these 

results suggest that this 

technique should be 

considered a salvage 

treatment. A further well-

controlled large-scale study 

and longer follow-up are 

needed to determine optimal 

dose-fraction schedules and 

characterize late 

complications.

Seo et al, JSO 2010



SBRT 

±±±±

TACE

• Sixteen patients who presented with solitary HCC, including two patients with a tumor 

thrombus of the portal veins, were treated with SBRT with or without TACE. The criteria for 

SBRT were existence of technical difficulties for other ablation therapies, inoperable disease or 

refusal to undergo surgery, tumor staged as Grade A or B according to the Child–Pugh 

classification, and solitary tumor distant from the gastrointestinal tract and kidney with a tumor 

volume <100 cm3. In 14 of 16 patients, a total dose of 35–50 Gy was delivered in 5–7 fractions 

over 5–9 days.

• Eight of 16 patients had complete responses and seven others were judged as stable with 

lipiodol accumulation. In one patient, local recurrence developed after 489 days.



(a) Lipiodol pooled in the primary lesion before irradiation. The isodose curves for 20%, 40%, 

60%, and 80% of the maximum dose are indicated. (b) Arterial phase CT 74 weeks after 

irradiation. Lipiodol remains pooled and contrast enhancement is observed in the high-dose area 

surrounding the primary lesion. (c) Portal phase CT 74 weeks after irradiation. Residual contrast 

enhancement is observed in the area surrounding the tumor. These enhancements are post-

irradiation changes.

Stereotactic radiotherapy for HCC with or without TACE is feasible therapy and 

provides good local control with a short treatment period. Stereotactic radiotherapy 

may be of clinical benefit in patients who are inoperable or for whom there are 

difficulties in other ablation therapies.



Materials and methods:

One hundred and five patients with an unresectable HCC were treated with TACE from January 

1992 to December 2002. In 73 of these patients, the TACE was incomplete. Among them, TACE 

was repeatedly performed in 35 patients (TACE group), and the remaining 38 patients were also 

treated with local RT (TACERT group).



TACE TACE + RT Tumor size

2 years OS 42% 63% 5-7 cm

0% 50% 8-10 cm

0% 17% >10 cm

Conclusion:

There was a significantly improved survival rate in the TACE-RT group of unresectable HCC 

patients than in the TACE group, particularly in case of tumors  8 cm in diameter. 

Therefore, RT in addition to TACE is strongly recommended for patients with an unresectable 

HCC.



STAGE D





Lee et al.Gut and Liver, Vol. 6, No. 2, April 2012

A Summary of the Definition of BCLC Stages and the Results of Radiotherapy



Lee et al.Gut and Liver, Vol. 6, No. 2, April 2012

A variety of new RT machines are currently 

available, which could make it difficult for 

physicians when determining their choice of 

treatment. Although 3D-CRT has been the standard 

mode, it is highly recommended to use a 

precision RT technology involving intensity 

modulation , SBRT and IGRT.

In particular, IGRT is an essential component of 

the advanced RT process.

However, the superiority of these sophisticated 

technologies has not been proven in terms of 

survival benefits yet. Further clinical study in the 

radiation treatment of HCC is necessary to confirm 

its role in multidisciplinary management of HCC.

CONCLUSIONS



MULTIDISCIPLINARY APPROACH

RADIOLOGISTMEDICAL ONCOLOGIST

SURGEON

RADIATION ONCOLOGIST

HEPATOLOGIST







SBRT FOR TUMOR THROMBUS

2005

• One hundred fifty-eight patients with HCC who had PV and/or IVC tumor thrombus were 

reviewed and analyzed by Kaplan-Meier and Cox regression analysis. 

• Forty-four patients with HCC who received local limited EBRT (in addition to other treatment 

modalities) were classified as the EBRT group. 

• The total radiation dose was 36–60 Gy (median, 50 Gy) and was focused on the tumor thrombi.



• Of the 44 patients who received EBRT, 15 (34.1%) showed complete disappearance of tumor 

thrombi, 5 (11.4%) were in partial remission, 23 (52.3%) were stable in their tumor thrombi, and 

1 (2.3%) showed disease progression at the end of the study period.

•Although EBRT is palliative in intent, it is preferred for prolonging survival in the 

treatment of tumor thrombi.



Axial abdominal CT scan during PV 

phase in a 31-year-old man with 

hepatocellular carcinoma. (A) White 

arrows show a large tumor surrounded 

by “satellite” lesions. 

(C) After EBRT combined with transarterial chemoemobilization 

(TACE), iodized oil deposits were found in the “satellite” lesions, 

which could not be treated with EBRT. This case indicates that 

EBRT can relieve PV occlusion by tumor thrombi; resultant 

TACE was used safely in this patient.

Conclusion:

Although EBRT is palliative in intent, it is preferred for prolonging survival in the treatment of 

tumor thrombi.


