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Description of unit

This unit develops knowledge and understanding of patient diagnostic and treatment techniques used in hospital medical physics departments.

It introduces the basic science necessary to understand the principles of the techniques used and develops this knowledge to explain the practical requirements of the procedures. It considers how the clinical information is obtained from the technique used and its suitability for particular investigations.

The idea of quality control is introduced and its effect on the reliability of the results is considered.

Safety aspects and appropriate legislation are also considered.

This unit presents opportunities to demonstrate key skills at level 3
Introduction.

Radiation therapy, or simply radiotherapy, aims to provide effective treatment for cancers by using ionising radiation to destroy the cancerous cells, whilst minimising the harm done to healthy cells.

The dose of ionising radiation administered to the patient is critical: too much and the surrounding healthy cells suffers; too little, and not all the cancer cells are destroyed and so the cancer re-grows.

But, the very radiation that can help to destroy a cancer can also be the cause of cancer. Ionising radiations can induce cancers and other syndromes in healthy tissue. The provision of adequate radiological protection for both patients and medical staff is crucial.

Learning Outcomes

This assignment is an opportunity for you to demonstrate that you have learned about the following topics:

Radiotherapy and radiation safety

Effect of X-rays: effect on cells and tissue in relation to malignant disease; principles of

calculation of absorbed dose; effective dose

Radiotherapy: superficial treatment units and linear accelerators

Radiation safety: major effects of ionising radiation on the body; outline of the need for

legislative requirements and dose limits; use of film badges and thermoluminescent

dosimeters; procedures for reducing radiation hazards
Key Skills

This assignment provides the opportunity to demonstrate the following Key Skills:

Communication: C3.2, C3.3; Information Technology: IT3.1, IT3.2
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Resource List:  Websites and Books

The web site dedicated to this Unit is:
http://www.geocities.com/fizzsticks2000/plumpudding/ Find copies of assignments, links to relevant web sites, on-line materials to use in particular tasks.

http://www.geocities.com/fizzsticks2000/plumpudding/links3.html gives specific links related to this assignment.

Other web sites:

 http://www.fashion-era.com/Cancer_Diary.htm The diary of someone undergoing radiotherapy – what it’s like from the patient’s point of view.

http://www.patient.co.uk/showdoc/40002299/  “Radiotherapy – What GPs need to know” – brief summary of the essentials.

http://www.thefurrymonkey.co.uk/radiotherapy.htm Instructions for patients about to undergo radiotherapy.

http://hps.org/publicinformation/radterms/ very full glossary of the many terms used in radiation studies

http://www.arpansa.gov.au/is_rad.htm The risks of radiation.
http://i.cmpnet.com/cancernetwork/handbook/pdf/02radtherapy.pdf 

“Principles of Radiation Therapy”, 

Chapter 2 of an online (pdf) text book Cancer Management: A Multidisciplinary Approach
Books:  “Medical Physics: Imaging” by Jean Pope; “Medical Physics” by Crundell 610.153


  “Christensen’s Physics of Diagnostic Radiology” Curry et al. 539.2 (an advanced text)
TASK 1: 

Your pen pal in Uzbekistan has written you the following letter:
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Dear friend,

Rakhmat!

I am most worried as I write to you. In recent weeks a mole upon my arm has grown in size and changed colour. I went to the doctor and she did not like it. She says it must be cut off. The mole. Not the arm! 

I am not worried about the cutting off as it will be done with anaesthetic, but she says that I must then have radiation on the place where the mole was. 

I am worried about the radiation. Is not radiation dangerous?

She says that it is only like an X-ray and it is needed to kill what was causing the mole to grow. 

But X-rays are for looking at bones, how do they kill as well? 

You are studying science, my friend; do you know about radiation and X-rays? How do they give me the radiation? Do I have to go to the nuclear reactor or do they use a normal X-ray machine. I have had an X-ray before when I broke my arm. Was that dangerous?

When the X-rays are killing the mole how do they make sure that the X-rays are only killing my mole and not the rest of my arm, or me!

Uleg Beg tells me that they will use a ‘Linac’ on me. It accelerates atomic particles up to the speed of light and blasts you with them. This does not sound sensible. But Uleg says it’s true. He cannot be playing me a mischief. This is not a funny thing. Is what he says true?

I am very worried about it and would be most happy for anything that you can tell me. 

With best wishes,

Ilkhom Azimov your friend from Uzbekistan.
Write a letter back to your friend explaining what you know.

Assignment objectives.

Write a letter back to Ilkhom explaining what you know about radiotherapy. 

The level of detail of you letter will determine the grading criteria that you achieve (the actual grading criteria can be found on the back of the assignment brief).

Below you will find indications of what your letter should include to achieve your chosen grading level.

Assume Ilkhom is of a similar age to you and that he has a knowledge of science equivalent to a good GCSE level. 

On the off chance that Ilkhom is life-limited make your letter to him snappy and too the point, yet still full of information. 

Don’t bore him with lists and pasted fact-sheets - entertain and interest him. 

It could be the last letter he gets from you!
PASS LEVEL:

To achieve P8 and P9:

· Describe the basic principles of radiotherapy - how can radiation be used for treatment? 

· What equipment is used in radiotherapy – equipment is not just needed to produce radiation but also to direct the radiation, to detect the radiation, and to protect staff and patients from unnecessary radiation. 

· Explain to him the different effects that x-rays can have on body tissues and explain how dose limit legislation is in place to make sure that the radiation is as safe as can be. What are the different risks of radiation? What are the dose limits? How can dose limits control the risks? 

Further information on completing assignments can be found in the Course Booklet. Of particular importance are the sections on “Late Submission” (page 16), “Extenuating Circumstances” (page 16) and “Plagiarism” (page 19)

Remember to fully reference all sources that you have used (see the Course Booklet for details on how to do this).

MERIT LEVEL:

To achieve p8, P9, M8 and M9:

· Describe the basic principles of radiotherapy - how can radiation be used for treatment? 

· Describe how different radiations (different particles, different energies) are used in the different types of treatment. 

· What equipment is used in radiotherapy – equipment is not just needed to produce radiation but also to direct the radiation, to detect the radiation, and to protect staff and patients from unnecessary radiation. 

· Describe how some of these pieces of equipment are operated.  Tell Ilkhom what a ‘Linac’ is.

· Explain to him the different effects that x-rays can have on body tissues and explain how dose limit legislation is in place to make sure that the radiation is as safe as can be. What are the different risks of radiation? What are the dose limits? How can dose limits control the risks? 

· Explain to Ilkhom what the terms radiation exposure, absorption and effective dose mean.  How do the values compare to what legislation considers is a ‘safe’ dose and to what is the natural background dose? 

Further information on completing assignments can be found in the Course Booklet. Of particular importance are the sections on “Late Submission” (page 16), “Extenuating Circumstances” (page 16) and “Plagiarism” (page 19)

Remember to fully reference all sources that you have used (see the Course Booklet for details on how to do this).

DISTINCTION LEVEL:

To achieve p8, P9, M8, M9, D8 and D9:

· Describe the basic principles of radiotherapy - how can radiation be used for treatment? 

· Describe how different radiations (different particles, different energies) are used in the different types of treatment. 

· Discuss the different treatment techniques. What do you think would be the most likely treatment technique used in Ilkhom’s case? Could alternative radiations be used in his case? Which common treatments would Ilkhom be unlikely to see?  

· What equipment is used in radiotherapy – equipment is not just needed to produce radiation but also to direct the radiation, to detect the radiation, and to protect staff and patients from unnecessary radiation. 

· Describe how some of these pieces of equipment are operated.  Tell Ilkhom what a ‘Linac’ is.

· Which pieces of equipment would Ilkhom be likely to see? Would he be likely to be treated by a ‘Linac’?

· Explain to him the different effects that x-rays can have on body tissues and explain how dose limit legislation is in place to make sure that the radiation is as safe as can be. What are the different risks of radiation? What are the dose limits? How can dose limits control the risks? 

· Explain to Ilkhom what the terms radiation exposure, absorption and effective dose mean.  How do the values compare to what legislation considers is a ‘safe’ dose and to what is the natural background dose? 

· What are the effects of radiation at the cellular level and how would these effects be taken advantage of to maximise the effectiveness of his treatment? 

· What are the units used to measure dose, and what is that in basic SI units – so what, at the lowest level, is dose actually measuring?

Further information on completing assignments can be found in the Course Booklet. Of particular importance are the sections on “Late Submission” (page 16), “Extenuating Circumstances” (page 16) and “Plagiarism” (page 19)

Remember to fully reference all sources that you have used (see the Course Booklet for details on how to do this).

 Grading criteria:
	To achieve a pass grade you must show evidence that you are able to:



	· P8 know the principles of radiation therapy �P8a and the equipment used �P8b
· P9 identify the effects of x-rays on tissue �P9a and understand the need for dose limit legislation �P9b



	To achieve a merit grade you must show evidence that you are able to:



	· M8 appreciate the relationship between the nature of the radiation to its therapy application  �M8a and the operating principles of radiation equipment used  �M8b
· M9 distinguish between radiation exposure, absorption and effective dose in relation to safety legislation.


	To achieve a distinction grade you must show evidence that you are able to:



	· D8 evaluate a range of therapy techniques, types of radiation available and the equipment used
· D9 evaluate the effects of radiation at the cellular level �D9a and how the dose can be calculated �D9b
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