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Abstract  
 Abstract  

 During commissioning of any radiotherapy treatment machine, Cobalt 60 or Modern linear accelerator for clinical 
and research purposes, medical physicists are faced with many challenges. This ranges from a variety of scientific 
testing methods, setting of highest precision, data accuracy and conformity with international guidelines of 
radiotherapy during treatment planning. Medical physicist are generally tasked with ensuring clinical data are 
accurate and the treatment planning conform to ICRP recommendations. 

 Modern linear accelerator is a device which produces high energy X rays and sometimes electron beams 
equipped with multi-leaf collimator (MLC) used as blocking device and most commonly used for high precision 
external beam radiation treatment for patients with cancer. The foundation of radiotherapy is based on 
interaction between matter and radiation (energy). During such interaction ionization is produced. When cells get 
ionized, radiation burned, breaking of DNA occur hence they die. Thus interaction of radiation with matter 
translates the science of radiation physics into clinical treatment of cancer. The production of X-rays using 
sophisticated devices like Linac is very interesting and provides a useful tool for clinical applications. With 
advancement in technology, there is need to have expertise that would assure the facility and public that quality 
is achieved. 

 This presentation attempts to link physics to medicine and further the role of physicist in radiotherapy. 

  



Linear accelerator 
 The Linac uses microwave technology to 
accelerate electrons in a part of the accelerator 
known as wave guide. The WG in energized at 
microwave frequency commonly at 3000MHz, 
then allows these electrons collide with a heavy 
target and as a result high energy transmission  X 
rays are produced from the target. They are then 
directed to the tumor and take the shape and 
size through collimation. The beam comes 
through the Gantry which rotates through 360 
around the patient. The patient lies on the 
movable couch which can be raised, lowered, 
moved to the right, left and rotate around the 
axis . The beam is the delivered to the tumor 
precisely by adjusting the gantry, couch and using 
immobilizing devices depending on the 
treatment one intends to achieve. 



Linear accelerator  



Multi Leaf Collimator 



History of accelerators 
 1895 :Discovery of ionizing radiation  X rays by Roentgen. 

 1896 :First X ray of hand taken. Imaging application of radiation. 

 1897 :First treatment of tissue with X rays 

 1899 :First X- ray treatment of carcinoma in Sweden by Stenbeck and Sjogren. 

 1906 :Foundation of Institute experimental cancer research. 

1913/ 1914:Invention of part and full rotational radiation machines. 

1920 :Industrial manufacture of X  ray machines with a large voltage 150 kv. 

1930 :First linear accelerator invented by Rolf wideroe. 

1949 :Development of first linear accelerator for therapy in England. 

1950: development of a compact linear accelaerators by Varian, Siemens, GE and Philips. 

 

  



The Stanford linear 
accelerator in 
operation 

The first patient to receive 
radiation therapy from the 
medical linear accelerator at 
Stanford was a 2-year-old 
boy. 



Commissioning and acceptance of LINAC 
Commissioning is the process of testing and acquiring data that would be used in treatment 

Ensuring all manufacturers parameters are correct as stated in the manual 

Performance of mechanical checks, safety and radiation safety emergency switches etcetera. 

Dose monitor is generally calibrated in terms of the ratio of monitor units to the absorbed dose 
on the central axis at the depth of dose maximum Dmax, for a 10cm x 10 cm field and for the 
standard SSD, generally 100cm. 

Ensuring or interlocks are working; machine safety, patient safety and dose interlocks. 

Getting percentage depth doses, relative out put factors, wedge factors, and Tray factors. All 
this factors will affect the dose to be delivered and hence should be introduced into the 
calculation of the dose. 

 



Radiation Field Analyzer 



Quality assurance 
 Morning checks are done to confirm that data is still reliable for treatment 

 Beam quality (Beam flatness and symmetry) 

 Dose rate is still 1cGy to 1 MU. 

 Mechanical checks and safety checks; Gantry, couch, switches. 

 Laser alignment is reliable. 

 Cardinal rule of radiation safety; Inverse square law 

 Personal monitoring exposure checks 

  

  



Quality assurance in Radiotherapy 
 Solid Phantoms used  morning checks 

 Ionization chambers are used to get the dose 
at Dmax.  

 The phantoms are tissue equivalent 



Tolerance limit 
Name of organ Tolerance dose in cGy 

Liver 3000 

Kidney both 2300 

Rectum 6000 

Lung 1750 

Retina 4500 

Optic nerve 5000 

Whole brain 4500 

Brain stem or partial 5000 

Bladder 6500 

Heart 4000 

Spinal cord 4700 

Stomach  5000 

Small intestine 4000 

Colon 4500 

Esophagus 5500 

Larynx 7000 

Skin 5500 

Bone 5200 

Eye lens 1000 



Immobilizing devices 

BREAST BOARD 

MASK 
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