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Historical Perspective











First few years of the twentieth century

Increased interest in the use of X-ray and 
Radium in medicine





















Enthusiastic use of X-rays and Radium without
proper understanding of  their physical and 

biological properties

led to more adverse effects









Tumours could hardly be cured with these early 
approaches without incurring extensive normal tissue 
damage,  due to the low energy and poor penetration 
power of beams

Initial failures stimulated a series of conceptual and 
technological developments



Technological advances in X-ray therapy

• Deep Xray/ Orthovolage therapy: 200 Kev range: 1913

• Gantry rotation introduced in 1920s

• Supervoltage Xray therapy by 1926

• LA developed by Sloan in 1930











Devolopements in Radiobiology

1911:  Famous experiments on Ram’s testis by Claudius Regaud:    

Basis of modern fractionation in External Beam Therapy and

Continuous LDR application of Radium treatment 

1920:    Henri Coutard Popularized  the concept of fractionation in curing a variety of 

Head and Neck malignancies

Applied custom Immobilization of patients and beam 

modification devices in external beam treatments

1930:    Shift of interest from Radium to External Beam Therapy



Radiobiological developments

• 1934-41:      Stranquivst:       Iso-effect relationships based on

radiotherapy induced skin reactions for

comparibility between different dose

schedules  

• Orton and Ellis:    NSD Formula-to compare the different fractionation

schedules, based on total dose, number of fractions

and overall treatment time

• Withers:                Development of L-Q Model based on alfa and beta

components of RT induced cell kill effects



Continuing developments in Radiobiology

Repair

Reoxygenation

• 4 RS of Radiobiology         Redistribution

Repopulation

• Development of Alternate fractionation schedules:  EORTC & RTOG 

to increase the cure rates by exploring the differential recovery

between normal and malignant tissues



Developments in Imaging

• Increasing application of CT, and MRI : for guiding modern

radiotherapy planning and verification

• Fusion of Images –for better and more accurate planning

• PET Scan- for biological imaging and help in radiotherapy planning

more accurately- especially useful in Lymphoma and Head

& neck cancers

• Incorporation of Image verification systems into the radiotherapy 
delivery machine





Developments in Computer 
dosimetry 

and different Planning Algorithms in 
Radiotherapy Planning





Integration of improved technologies 

• Modern high energy linear accelerators with multileaf
collimators           producing irregular fields

• Incorporation of Imaging technology

• Better planning algorithms for radiation planning

Improved plans for execution













High dose Targeted Radiotherapy

• Stereotactic Radiosurgery (SRS)      

For small Cranial lesions

• Stereotactic Radiotherapy (SRT)

• SBRT                                                    For extracranial lesions

• Particle Therapy

















Development of Brachytherapy



•

1900-1905:   Insertion of Radium directly into 
the tumour by Danlos,  Abbe and others, but  
dosimetry poorly understood

1938:     Manchester system of intracavitary 
therapy in cervical cancer by Paterson and 
Parkar in Holt  Radium  Institute, Manchester

Paterson-Parkar rules for Interstitial therapy

Interest subsided in the middle of 20th century 
due to radiation hazards



Revival of interest in 1950s & 60s

• Development of Remote afterloading
systems- to reduce radiation hazard

• Three-dimensional imaging modalities, 
computerised treatment planning 
systems and delivery equipment has 
made brachytherapy a safe and effective 
treatment

• Recent development of MR Guided 
Brachytherapy- in the 21st century



Dose (Gy)

Control

Tumour cure vs complication













Future developments in radiotherapy

• FLASH Radiotherapy

• Immuno-radiotherapy

• Adaptive radiotherapy

• Personalized radiotherapy

• More use of Radiogenomics



THANK  YOU


	Slide 1: Evolution of Radiation Oncology: learning from the past and adapting to recent advances
	Slide 2: Historical Perspective
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: First few years of the twentieth century   Increased interest in the use of X-ray and Radium in medicine
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Enthusiastic use of X-rays and Radium without proper understanding of  their physical and biological properties  led to more adverse effects
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Tumours could hardly be cured with these early approaches without incurring extensive normal tissue damage,  due to the low energy and poor penetration power of beams   Initial failures stimulated a series of conceptual and technological develop
	Slide 22: Technological advances in X-ray therapy
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Devolopements in Radiobiology
	Slide 28: Radiobiological developments
	Slide 29: Continuing developments in Radiobiology
	Slide 30: Developments in Imaging
	Slide 31
	Slide 32: Developments in Computer dosimetry   and different Planning Algorithms in Radiotherapy Planning
	Slide 33
	Slide 34: Integration of improved technologies 
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: High dose Targeted Radiotherapy
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Development of Brachytherapy
	Slide 49:   1900-1905:   Insertion of Radium directly into the tumour by Danlos,  Abbe and others, but  dosimetry poorly understood   1938:     Manchester system of intracavitary therapy in cervical cancer by Paterson and Parkar in Holt  Radium  Institute
	Slide 50: Revival of interest in 1950s & 60s
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57: Future developments in radiotherapy
	Slide 58: THANK  YOU

