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Radiotherapy 
It’s a local or local-regional treatment used to harm or 

kill cancerous cells and prevent malignant growth. 

 It uses high-energy wave beams of beams made of  
radioactive particles. 

What method of administration is it used? 

DOSE 

FRACTIONATION 

 

Originally, high single doses were used, but the division  

of the radiation dose showed: 

 GREATER EFFICACY and  LOWER TOXICITY 

*Manual de radiología clínica. Gil Gayarre. Mª Teresa Delgado Macías. Manuel Martínez Murillo. Claudio Dión Sánchez.. Editorial Harcourt 



Dose Fractionation. The “4R” 

 GREATER EFFICACY 

 

Increase in levels of  

tumor lesion 

 LOWER TOXICITY 

 

“Protection” of normal 

tissues from radiation 

 

REOXYGENATION 

REDISTRIBUTION 

Irradiation causes changes in 

the cell cycle into more 

sensitive phases, so they are 

less resistant for next doses.  

REPARATION 

REGENERATION 

Sublethal injuried cells are 

repaired during inter-fraction 

periods.  

*Manual de radiología clínica. Gil Gayarre. Mª Teresa Delgado Macías. Manuel Martínez Murillo. Claudio Dión Sánchez.. Editorial Harcourt 

*RS: radiosensitivity 

When more oxygenated cells 

(more RS) are eliminated, the 

cells of hypoxic areas (less RS) 

have more access to oxygen. 

Thus, this cells are more 

radiosensitive  for the  next 

fractionated dose. 

The increase of the 

proliferative rate of surviving 

cells causes cell repopulation 

in tissues during treatment. 



Dose Fractionation. Factors 

Take account of 

- The total dose 

- Dose-per-fraction 

- The time in between fractions 

- Overall treatment time 

We assess 

The fraction of surviving  
cells at the end of the 
treatment, according 

to the variation of 
these parameters,.  

EFFECT depending on TISSUE TYPE 

 

 

 

 

High dose- 

per-fraction 

Many  

lethal injuries 

No injury 

repair 

Few 

lethal injuries 

Injuries are 

 repaired 

Slow-Growing Tissue 

(SGT) 

The total dose can 

be increased Rapidly-Growing Tissue 

(RGT) 

 TIME is a more restricting 

factor than dose-per-fraction, 

since cells need time to 

repopulate. 

The dose should 

be reduced 

Low dose- 

per-fraction 



The importance of doses and fractionation 



Cell Survival Curve 

LINEAR QUADRATIC EQUATION: 

 

 α: Linear component  Lethal injury 

 β: Quadratic Component  Sublethal injury 

Effectiveness Quotient α/ β 
 

HIGH  Lethal injury prevails 

 

 

LOW  Sublethal injury prevails 

Common in Tumors and  

Rapidly-Growing Tissue 

Common in Slow-

Growing Tissue 

S: Survival Fraction 

d: Dose 

Yarnold et al. 2011 



Fractionation Guidelines 

Conventional 

or Standard 

Administration techniques 

Hyperfractionation  Hypofractionation 

- Intensity Modulated Radiotherapy Treatment 

(IMRT) 

- Conformal Radiation Therapy  

 (3D-CRT) 

EXTERNAL 

RADIOTHERAPY 

INTERNAL RADIOTHERAPY 

or BRAQUITHERAPY 

 Types of Guideline 

*Manual de radiología clínica. Gil Gayarre. Mª Teresa Delgado Macías. Manuel Martínez Murillo. Claudio Dión Sánchez. Editorial Harcourt 



Conventional Fractionation 

 

  

 

Total dose 

 

Dose-per-fraction 

 

Time between fractions 

 

Overall treatment time 

50-70 Gy 

 

1’8-2 Gy 

 

1 Fraction/day  5 days/week 

 

5-8 weeks 

Improved therapeutic index 

in most tumors 



Hypofractionation 

Less than 50 a 70 Gy  

 

More than 1’8-2 Gy 

 

1 Fraction/day  2/10days 

 

Less than 5-8 weeks 

This is the reason why 

PALLIATIVE TREATMENTS are 

more commonly used, since late 

side effects are less important.  

There is a rapid tumoral 

destruction when administrating 

high doses-per-fraction. However, 

the SGT has more time to recover, 

since there is more time between 

fractions. 

Total dose 

 

Dose-per-fraction 

 

Time between fractions 

 

Overall treatment time 



Comparisons. Prostate cancer 

Full article : http://www.ro-journal.com/content/pdf/1748-717X-8-94.pdf   
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Hyperfractionation 

More than 50 a 70 Gy  80Gy 

 

Less than 1’8-2 Gy 

 

6 hours minimum >1Fraction/day 

 

5-8 weeks(same as standard) 

Higher total doses have 

greater anti-tumoral effect in  

BREAST, HEAD AND NECK.  

Taking into account the effectiveness 

quotient α/ β, with little doses-per-

fraction, the effect on the SGT is 

minimum in comparison to the 

tumor and RGT. But, since total 

dosis is higher, the tumor will show 

acceptable control indexes, no 

excessive SGT injury.  

Total dose 

 

Dose-per-fraction 

 

Time between fractions 

 

Overall treatment time 



Comparisons. Head and neck cancer 

Full article: http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002026.pub2/pdf  

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002026.pub2/pdf

