
Hypofractionation: 
Advantages & Disadvantages 

Dr. Rajesh Pasricha 

Additional Professor-Radiation Oncology 

AIIMS-Rishikesh 
1 



Hypofractionation: Definition 
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Conventional Fractionation 

• Conventional fractionation 

• It is  the application  of daily  doses  of 1.8 - 2 Gy and 5 fractions  per  
week. 

• Total dose depends on : 
• tumour  

• histology,  

• tumour  

• size  

• and localization, 

• macroscopic/microscopic disease 
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Hypofractionation 
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Hypofractionation: History 

• Early 1900’s: radiotherapy initially delivered in single/few fractions, 
Popularized by Gosta Forsell (Stockholm method)  

• Increased toxicity, limited tumor control 

• 1920-1930: experience in France with multiple fractions over longer 
duration in H&N cancer 

• Less toxicity, increased tumor control 

• Fractionation of radiation adopted based on empiric observation, Before 
the era of randomized trials 

• Fractionated treatments becoming more popular than hypofractionated , 
And it was almost abandoned across world as curative treatment 
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Hypofractionation : Return 

• In the early 1950s, the comeback of hypofractionation started quietly 
and came from Stockholm, the city where hypofractionation was first 
championed by Forsell ,50 years previously 

• Lars Leksell. Leksell had-“stereotaxy.”, Working with a radiation 
physicist, Borge Larsson 

• they created the first Gamma Knife (Elekta AB, Stockholm, Sweden). 
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Hypofractionation: Rationale 

• High dose per fraction = High cell kill 

• High dose per fraction = Increase late effects 

• But always was preferred in palliative setting - because of logistic 
reasons 

• But as we understand radiobiology better, hypofractionation is back 
For the tumors with low α/β ratio like Prostate cancer where it is Seen 
that cell are sensitive to dose per fraction. 

• Interest also because of the newer conformal techniques like 
stereotactic treatments, IMRT : chance of irradiating normal tissues 
with high dose per fraction is less. 
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Hypofractionation: Radiobiology 
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Hypofractionation: Radiobiology 
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Hypofractionation: Why 

• RADIOBIOLOGY 
• Assumption of better tumour control. 

• Alpha/beta-3-5 

• LOGISTICS 
• Logistic advantages. 

• Economic favourability 

• Better Tumor Imaging (e.g. MRI in prostate) & Radiation delivery (e.g. 
Stereotactic accuracy) 
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Hypofractionation: Which cancers? 

• Prostate 

• Breast 

• Glioblastoma Multiforme (GBM) 

• Bone 

• Glottis  
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Hypofractionation: Questions for each sites 

• Standard Treatment? 

• Hypofractionated Treatment? 

• Evidence? Quality of Evidence? 
• – ASTRO Guidelines 

• – Outcomes, Side Effects/Toxicity 

• – # of patients, randomized, length of follow-up 

• Advantages & Disadvantages, Take homes 
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PROSTATE : Standard Treatment? 
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Prostate: Hypofractionated Treatment? 
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Prostate: Evidence? 
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Prostate: Quality of Evidence? 
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Prostate: Quality of Evidence? 

• Constraint Planning (RTOG 0415): 

 

 

 

 

 

• Constraints at Duke and UAB (70 Gy/28): 
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Prostate: Take homes 

   Advantages 

• Prostate hypofractionation is a reasonable treatment option 

• Non-Inferior to standard fractionation 

• Shorten treatment duration 

   Disadvantages 

• Studies not long enough, Awaiting long-term follow-up :Need 10 year 
data?  

• More side effects with hypofractionation? 

• More long-term side effects with standard treatment? 
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BREAST : Standard Treatment? 

• 23-25 2 Gy fractions to 46-50 Gy, ± 5-8 fraction boost of 10-16 Gy 
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BREAST : Hypofractionated Treatment? 
• 40-42.5 Gy in 15/16 fractions (2.66 Gy/fx), ± 4-5 fraction boost of 10-

12.5 Gy 

• Accelerated Partial Breast Irradiation (APBI): 34 Gy in 10 fractions BID, 
1 week 
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Breast: Evidence? 

• EBRT Hypofractionation: 
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Breast: Quality of Evidence? 
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Breast: ASTRO Guidelines (2010) 
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Breast EBRT Hypofractionation: Take Home 

    Advantages 

• Complete RT faster 

• Compete with other therapies 

• ?Increased compliance 

    Disadvantages 

• Not “tried and true” 

• Only certain cases 

• Not for post-mastectomy or nodal RT 
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Breast: APBI  
Evidence? 
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Breast: APBI  Quality of Evidence 
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Breast: APBI Guidelines 
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Breast: APBI Take Homes 

    Advantages 

• Breast hypofractionation is a reasonable treatment option for appropriate patients 

• • Acute side effects may be better with hypofractionation 

• Complete RT in 1 week 

• Convenient 

    Disadvantages 

• New Procedure (compared to whole breast irradiation) 

• ?Worse cosmesis 

• New, not “tried and true” 

• Only certain cases (T1, >50 yo, negative margins) Not for advanced cases, e.g. regional nodal RT 

         or post-mastectomy 

• Benefit to treatment in this cohort? 

• Final RTOG/NSABP results not out 
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GBM: Standard Treatment? 

• 60 Gy in 30 fractions with concurrent TMZ 
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GBM: Hypofractionated Treatment? 

• Suggested as option if >60 yo and/or lower KPS 

• Various Regimens: 

• 3 week regimen: 40 Gy in 15 fractions 

• 2 week regimen: 34 Gy in 10 fractions 

• 1 week regimen: 25 Gy in 5 fractions 
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GBM: Evidence? 

• 3 week option: 40 Gy x 15 fractions 

• >60, KPS >50 
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GBM: Evidence? 

• 2 week option: 34 Gy x 10 fractions 

• – >60, KPS >50 
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GBM: Evidence? 

• 1 week option: 25 Gy x 5 fractions 

• >60, KPS >50 
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GBM: Quality of Evidence 

• 3 randomized trials for each 3-, 2-, and 1-week regimen 

• Smaller numbers (n=100, n=342, and n=98) 
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GBM: Take Homes 

    Advantages 
• effective treatment for patients for patients that are not good candidates 

for 6 weeks of RT 
• Allows completion of RT 
• Similar outcomes in selected patients 
• ?Increased compliance 
    Disadvantages 
• patients may be more frail requiring more assistance with completing 

treatment 
• Potentially undertreating patients 
• Age only surrogate for performance status? 

36 



Bone Mets: Standard Treatment? 

• 30 Gy in 10 fractions 

• 20 Gy in 5 fractions 
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Hypofractionated Treatment? 

• 8 Gy x 1 fraction 
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Bone Mets: Evidence? 

• RTOG 9714 

• 30 Gy/10 vs 8 Gy/1 

• Primary outcome: Pain at 3 mo 

• Grade 2-4 acute toxicity: 

• 30-Gy arm (17%) 

• 8-Gy arm (10%) 

• P= 0.002 
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Bone Mets: Quality of Evidence? 

• RTOG 9714 

• Prospective, RCT, 455 patients 

• Dutch trial: 1171, similar results 
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Bone Mets: Take Homes 

    Advantages 

8 Gy x 1 fraction is reasonable option for patients who cannot undergo 10 
fractions 

– Live far away 

– Poor performance status 

 Quicker 

 Pain control appears equivalent 

Disadvantages: 

– Higher re-treatment rate with 8Gy arm (18% v 9%, p<0.001) 

-May have flair of pain in first few days but should resolve after 1-2 days 
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CONCLUSIONS 

• Use of hypofractionation for each site has its own advantages & 
disadvantages 

• Evidence is rapidly developing in favor of use of hypofractionation in 
various sites 

• Hypofractionation is a well-studied radiation treatment for Prostate, 
Breast, GBM, and Bone Metastases 

• Using hypofractionated radiation depends on appropriate patient 
selection and patient preference 
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