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Purpose

• evaluate the efficacy of ESRT on local control

• evaluate toxicity of stereotactic irradiation

ESRT of liver tumors

• evaluate toxicity of stereotactic irradiation



Patient Fixation: Stereotactic Body Frame
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Verification of set-up and breathing mobility

ESRT: Dose escalation in lung 
tumors



Verification of set-up and breathing mobility

ESRT: Dose escalation in lung 
tumors



Material (1997-2005)

• patients with medically
or surgically inoperable

ESRT of liver tumors

• primary liver tumors (n=5) 
or 

• hepatic metastases (n=51)

• Median f/u
9 (2-48) mths (prim. tumors)
15 (2-85) mths (metastases)



Material

• treatment parameter

CTV = 

ESRT of liver tumors

CTV = 
contrast enhancing zone + 3mm

PTV = 
CTV + 5mm in axial
and 5-10mm in cc-direction



Material

• multivariate analysis

of factors with influence

ESRT of liver tumors

CTV and PTV

PTV/CTV-ratio
of factors with influence
on local control
(metastases only)

Chemotherapy

High dose versus Low dose

Colorectal vs. non - CRC



Results

• primary liver cancer:no local failures

• metastases:9 local failures (51 targets) 
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• metastases:9 local failures (51 targets) 
(crude local control 82%)
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Results
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Local control of liver metastases depending on dose  (n=51)
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Results

ESRT of liver tumors

Local control of liver metastases depending on hist ology (n=51)
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Results

ESRT of liver tumors

Freedom from systemic progression and overall survi val of liver
metastases (n=51)
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Results: Toxicity
• focal edema/veno-occlusive disease (VOD)

ESRT of liver tumors

6 months3 months



Results: Toxicity (RTOG/EORTC)
• acute

• grade 0 73% (n=41)
• grade 1 14% (n=8) fever, chills, mild pain (no meds)
• grade 2 13% (n=7) fever, chills, mild pain (tx steroids, 

ESRT of liver tumors

• grade 2 13% (n=7) fever, chills, mild pain (tx steroids, 
metamizol 

• 3 patients (with targets close to the stomach wall/duodenum) 
received prophylactic ranitic/omeprazol

• late: no clear correlation to irradiation
• 1 patient with pain at the thoracic wall 4 months after irradiation
• 1 patient with portal hypertension 41/28 months after irradiation 

of 2 central targts 
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Multivariate Analysis (Stepwise multipleregression)

Not significant:

• Volume: CTV, PTV, PTV-CTV-ratio (representing security margin)

• Tumor: Histology of primary tumor (non-CRC vs. CRC)• Tumor: Histology of primary tumor (non-CRC vs. CRC)

• Treatment: Chemotherapy

Significant:

• Dose: High- versus low- dose group (p=0.0089)
(3x12-12.5Gy/1x26Gyversus 3x10Gy/4x7Gy)
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Conclusions
• ESRT is very effective with local control rates ~ 80-90%
• if tumor dose is sufficient 
• 3x12.5Gy/65%-isodose or 1x26Gy/80%-isodose are lower limit
• acute and late toxicity are very mild• acute and late toxicity are very mild
• ESRT is a non-invasive alternative approach e.g. to LITT, RFA etc.

Future
• more clinical data is needed
• data on local control rates of dose-escalation multicenter study from

Colorado/Indiana (Schefter, Kavanagh, Timmerman) are awaited 
(3x12Gy to 3x20Gy/80-90%-isodose)


