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tumor α/β =  3-7 Gy 
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prostate:  Bentzen, Ritter,  Radiother. Oncol. 76:1-3 (2005),  breast: Owen et al., Lancet Oncol 7:467-71 (2006) 

esophagus:   Geh et al., Radiother. Oncol. 78:236-44 (2006)  START trialists group, Lancet Oncol  9:331-41 (2008) 

HNSCC:  Bentzen et al. ECCO 2007 (DAHANCA 5) 
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VOLUME MATTERS!! NO BENEFIT OF FRACTIONATION IN CASE OF SAME α/β!! 
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Saturation of repair   

10 min               30 min                60 min             120 min              240 min 

After D=2 Gy of 10 MeV electrons (V79 hamster cells)  

0 Gy          3 Gy           6Gy                    12Gy                18Gy 

Dose response (t=30 min) 

Induction and decay of DNA repair foci (H2AX) L. Ma 

MSc thesis 



53BP1 foci 

co-localize with DSB 

vs dose 

 

@low dose:  

proportial to dose 

@high dose: 

subproportional 

Saturation of repair   

L. Ma 

MSc thesis 



Radiobiology of high single doses   

Herskind & Wenz: Translat Cancer Res 2014 

Seed 

& 

Soil 





effect depends on cell number 





effect depends on cell number & dose 





effect depends on cell number & dose 

                             „supposed“ dsb 
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The Biological Basis of Single Dose Radiotherapy 

Implications for IORT 

Tissues Exhibit Acute and Transient Endothelial Apoptosis After Single-dose 
Exposure of ≥10 Gy 
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MCA/129 Fibrosarcoma (15 Gy)  
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The Biological Basis of Single Dose Radiotherapy 

Implications for IORT 

 Single-dose radiotherapy is mechanistically 

different from fractionated radiotherapy 

 The target for high single-dose exposure is a 

linked system of tumor stem cells and its host-

derived microvascular network 

 The threshold for activating this target system is 

8-10 Gy   

 Transient microvascular dysfunction represses 

DNA dsb repair and confers a stem cell 

radiosensitive phenotype 

 Concomitant activation of both target elements is 

mandatory, as inhibition of the microvascular 

component facilitates stem cell DNA  dsb repair and 

confers radioresistance 

High Dose Radiation Exposure 

Endothelial Apoptosis 

Stem Cell 

DNA Damage 

Radiosensitive Tumor 

Phenotype  

Stem Cell Death 

Stem Cell DNA 

Damage repair 

 Cell Death 
 Signals 

Microvascular  
Dysfunction 
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Tumor stroma is “normal wound healing gone awry” 

 

Dvorak HF (1986) Tumors: Wounds that do not heal: 

Similarities between tumor stroma generation and 

wound healing. N Engl J Med 315:1650–1659.   

 

 

During normal wound healing,  

coagulation of extravasated blood  

initiates a complex cascade of signals  

that recruit inflammatory cells,  

stimulate fibroblast and epithelial cell proliferation,  

direct cell migration, and  

induce angiogenesis to restore tissue integrity.  

Many of these normally reparative processes may be 

constitutively active in the tumor milieu and critical 

for tumor engraftment, local invasion, and 

metastasis to distant organs   

Micromilieu–Does surgery stimulate tumor cells? 

http://upload.wikimedia.org/wikipedia/commons/e/e6/Bleeding_finger.jpg
http://upload.wikimedia.org/wikipedia/commons/2/24/Red_White_Blood_cells.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1a/Fibrin_fibers_association.png


drawing of pre-

surgery serum 

drainage of post-

surgery serum 

processing centrifuging storage 

+ n = 24 

-  n = 20 

Micromilieu – Cytokines in Wound Fluid 
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Micromilieu – Cytokines in Wound Fluid 



• Wound Fluid triggers breast 

cancer cell proliferation   

(but not that of normal cells)  

• Wound Fluid stimulates migration 

and invasion of breast cancer 

cells (but not of normal cells) 

• Both these effects are 

counteracted by IORT 

• Wound Fluid from IORT-treated 

patients display a different 

molecular profile from other WF 

Micromilieu – Cytokines in Wound Fluid 



Radiobiology of high single doses   

Herskind & Wenz: Translat Cancer Res 2014 

Seed 

& 

Soil 















Radiobiology of high single doses   

Herskind & Wenz: Translat Cancer Res 2014 

Seed 

& 

Soil 

in vivo 

preclinical 

clinical 

Hypofractionation       SBRT/HDR                SRS 

abscopal 

effects 

immune 

effects 

shortening of OTT 

proliferation before/during RT 

hypoxia 



Radiobiology of high single doses   

Herskind & Wenz: Translat Cancer Res 2014 

Seed 

& 

Soil 

in vivo 

preclinical 

clinical 

Hypofractionation       SBRT/HDR                SRS/IORT 

abscopal 

effects 

immune 

effects 

shortening of OTT 

proliferation before/during RT 

hypoxia 


