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H epatocellular carcinoma ( H C C ) is a leading cause of global cancer death . C urative th erapy is not an option for most patients, often

because of underly ing liver disease. E x perience in radiation th erapy ( RT ) for H C C is rapidly increasing. C onformal RT can deliver

tumoricidal doses to focal H C C w ith low rates of tox icity and sustained local control in H C C unsuitable for oth er locoregional

treatments. S tereotactic body RT and particle th erapy h ave been used w ith long- term control in early H C C or as a bridge to liver

transplant. RT h as also been effective in treating H C C w ith portal venous th rombosis. P atients w ith impaired liver function and

ex tensive disease are at increased risk of tox icity and recurrence. M ore research on h ow to combine RT w ith oth er standard and

novel th erapies is w arranted. Randomiz ed trials are also needed before RT w ill be generally accepted as a treatment option for

H C C . T h is review discusses th e current state of th e literature and opportunities for future research . � 2013 E lsevier I nc.

I n tro d u ctio n

P rimary liver cancer is th e w orld’ s th ird most common cause of

cancer death ( 1) . E igh ty - fi ve percent of cases occur in developing

countries, and it is th e fastest grow ing cause of cancer death in th e

U nited S tates ( 2) . H epatocellular carcinoma ( H C C ) , th e focus of

th is review , accounts for 8 5 % - 90% of primary liver cancers.

Risk factors for H C C include h epatitis B , h epatitis C , alcoh ol

ingestion, and cirrh osis from any cause. P atients w ith H C C are

often asy mptomatic at th e time of diagnosis, w ith a liver lesion

incidentally detected via imaging. C lassic imaging ch aracteristics

of arterial- ph ase enh ancement and venous- ph ase “ w ash out” in

h igh risk patients w ith lesions >2 cm are diagnostic for H C C even

w ith out a biopsy ( 3 ) . M any H C C staging sy stems h ave been

developed, and most are based on th e ex tent of tumor and vascular

invasion ( 4 ) . F igure 1 illustrates th e B arcelona C linic L iver C ancer

sy stem, w h ich incorporates tumor stage, liver function, and

performance status to facilitate treatment decisions ( 5 ) .

I n th is review , th e role of ex ternal beam radiation th erapy ( RT )

for H C C w ill be summariz ed, and opportunities for future research

h igh ligh ted. P ercutaneous brach y th erapy and radio- emboliz ation

h ave also been used to treat H C C , but are not th e focus of th e

present review .

G en eral T reatm en t O verview

H C C tends to remain w ith in th e liver, alth ough multifocality and

vascular invasion ( eg, to th e portal vein) are common ( 6 ) . T h e

common presence of underly ing liver disease increases th e risk s of

all H C C th erapies compared w ith liver metastases occurring in

a noncirrh otic liver. C ure w ith preserved liver function is an

overall treatment goal, and liver function is an important

component of treatment decisions.

S urgical resection, an option for th eminority of tumors, results in

5 - y ear survival rates of 6 0% - 70% ( 5 , 7) . L iver transplantation can

cure both th e cancer and underly ing liver disease. F our- y ear survival
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