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Role of RT in BCLC Staging System
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Llovet et al. J Hepatology 2012;56:908



KLCSG & NCC, Korea. Korean J Hepatol 2009;15(3):391-423

2009 Korean Liver Cancer Study Group



2012 NCCN

NCCN Guidelines. Hepatobiliary Cancer. V2.2012. Available at: www.nccn.org



RT in BCLC Staging System

TACE+RT/CCRT

- Consolidate TACE
- Salvage TACE 

refractoriness(SABR)
- Portal invasion

Palliative RT

- Symptom control
- Prevention of cancer 

related morbidity
- Oligometastasis

Ablative RT (SABR, HypoFx)

- Inoperable
- Inaccessible
- To bridge before LT
- Salvage recurrence

Support from evidence-making clinical trial efforts



Radiation dose response of HCC
&

Radiation tolerance of normal organs



Skepticism versus Enthusiasm in RT for HCC



Therapeutic Effects of RT for HCC



Toxicities after Radiotherapy for HCC

Liver G-I Lung

chest wall pain, rib fracture, colonopathy, skin toxicity, etc



Dose response of HCC and normal tissues

HC Park, et al. Int J Radiat Oncol Biol Physics 2002



Three components affecting the outcomes of HCC patients

Radiation Oncologists’ Task (RT for HCC)

 RT dose escalation, Preserve Liver Function

Decrease Tx-related Toxicity

 And one more, not interfering further treatment

For the Better Outcome: RT perspectives

Tumor Response

Liver Function Treatment-related
Complication



Comparison of treatment modalities

1. Local control probability

Surgery ~ RFA >~ TARE ~ ERT >>>>> sorafenib

2. Liver function preservation

RFA >>> sorafenib ~> TARE ~> ERT >> Surgery

3. Treatment related toxicities

“Stigmata” 

decreasing from the recent advances in ERT tech.



Therapeutic Ratio… modifying factors  

Radio-sensitizer Radio-protector High-tech RTX



Advances in RT techniques
for HCC



2-D Radiotherapy 3D-CRT IMRT, IMPT

Efforts to improve precision : 2D  3DCRT  IMRT (IMPT)

Samsung Medical Center

Advances in increasing conformity



Good aiming Bad Aiming

Internal organ motion, Volume change and deformation

Advances in increasing accuracy

Efforts to improve accuracy : IGRT, 4D-RT

Samsung Medical Center





















Targeted Radiation Therapy?
- In the future -



Targeted Radiation Therapy (Circa 2020?)



RT for HCC?
- The Problem is Evidence!! -







Conclusions



Conclusions

1. Higher local control and Lower complication is 

important

- as a treatment modality for HCC

2. Recent advances in RT techniques 

- enhanced the precision and accuracy

- via conformal RT and IGRT, 4D-RT

3. For targeted RT, 

- use of multimodality imaging helps

- awaits for more improvement of imaging for HCC 

4.  Clinical trial efforts are mandatory


