












The slide illustrates the fact that ISO standards are often incorporated into
national standards ‐ this makes them legally binding locally.
(http://en.wikipedia.org/wiki/ISO_9000)



The slide illustrates the fact that ISO standards are often incorporated into
national standards ‐ this makes them legally binding locally.





The second message ‐ while obvious ‐ is important. The cost of a major accident
exceeds the cost to instigate a good QA system by far.





These points are discussed in more detail in the following slides



An important slide ‐ the lecturer should take some time to take the participants
through it.











The lecturer should point out that the QA team is different from the QA
committee. The QA team is responsible for performing the QA activities.





European Society for Therapeutic Radiology and Oncology (ESTRO) Advisory
Report to the Commission of the European Union for the 'Europe Against Cancer
Programme'. Quality Assurance in radiotherapy. Radiother. Oncol. 35: 61‐73;
1995.





The first two examples are dose verification services.

The calibration of a radiation beam is checked using TLDs.



More details on this are provided in part X lecture 2 of the course.









This is an interesting article which is mentioned as it focuses on the point that QA is not
just required for hardware but also for information flow.

The complexity of the information flow chain in radiotherapy can be enormous (in
particular in advanced treatment such as IMRT). It is essential to ensure that all
transmission of information is accurate. Record and verify systems (such as Varis or
Impac) are useful in this context.





Explained more in the next slide

Verification ‐ as test of a large part of a chain at once ‐ is an additional QA check
suitable for audits. It does NOT replace QA activities for individual steps.



The lecturer can point out that it is beyond the scope of the course to introduce
any of the QA protocols in much detail. Here, the general ideas shall be dealt
with, the protocols shown here provide guidance on the set‐up of a QA program
which must be specific for the circumstances a radiotherapy department is in.
The references shown are:

• Institute of Physical Sciences in Medicine. Commissioning and quality
assurance of linear accelerators, IPSM report 54. York: IPSM; 1988.

• AAPM task group 40: Kutcher GJ, Coia L, Gillin M, Hanson W, Leibel S, Morton
RJ, Palta J, Purdy J, Reinstein L, Svensson G, et al. Comprehensive QA for
radiation oncology: report of AAPM therapy committee task group 40. Med
Phys 1994;21:581‐618.

• International Atomic Energy Agency. Design and implementation of a
radiotherapy programme: clinical, medical physics, radiation protection and
safety aspects. IAEA‐TECDOC 1040, Vienna 1998.

Not shown but equally important is:

WHO (World Health Organisation). Quality Assurance in radiotherapy. Geneva
1988.

Participants should have access to all of them.







The lecturer must point out that the activities suggested on the following slides
are suggestions only. The same applies for the practical exercises.

They must be modified and agreed upon locally.



These checks are usually quickly done.

The picture shows a device for daily output consistency checks ‐ it is a based on a
sealed ionization chamber (no temperature/pressure correction necessary) and
features a large read‐out which can be seen through the patient monitoring
video system.



The couch movements are often used for patient positioning eg when lining up
the patient to an anatomical landmark or tattoo and then shifting the patient x
cm longitudinally.



Part of handout slides ‐ the participants are encouraged to produce their own
chart in a practical exercise.



Both % depth dose and flatness symmetry can verify the radiation energy.
Flatness is usually a rather sensitive test as the flattening filter is energy sensitive.



Shown is a tool for cross hair alignment checks



Shown is a tool to verify field size and distance indicators







In particular for a badly performing unit, or a unit which has failed often on
previous tests, one may need to spend considerably longer time.

The picture is just an illustration.



The form shown is a good example ‐ it is clearly laid out and uses graphics. A
brief graphical description of the test (cross hair centre variation with gantry
position) is shown.

Most importantly, the ‘bottom line’ is: Action required?









Here one can ask for examples, e.g. can treatment continue without one of the
laser positioning devices functioning?





The test tool shown has different sections:

The front section which is visible checks alignment and CT numbers for 4 test
objects.

Other sections check spatial and contrast resolution.

The whole phantom is made from water equivalent material.



The illustration shows a PTW electrometer and a pin‐point chamber



Barometer can be checked against a meteorological station close ‐ however, care
must be taken that the correct units are used and appropriate corrections eg for
altitude are applied.



Explained in more detail on the next slide. There can be more discussion here
around the chart check protocols used by the participants.



By doing this chart rounds not only can improve clinical practice and help to
develop good local protocols, it is also possible that the round pick up potential
accidents.





Redundancy in the context of the second point means there should be a second
piece of equipment which can perform the same (or at least a similar) function
as the equipment in use. This allows cross checks and ensures the availability of
a back‐up.

The bottom line for many people ‐ it is important to discuss costs/benefit also for
QA. It is hoped that the following slides can be used to stimulate discussion
amongst the participants.







Prevention of accidents is not mentioned here on purpose even if it is a very
important outcome of QA. It would be excellent if the participants note this
(prompted or un‐prompted by the lecturer).

Accidents are covered in the last slides of the talk.





It should not be difficult to convince management about the need for QA. It
helps everyone. Typically only the expenditures and resources necessary to
perform it are a matter of discussion. This can be resolved by a scientific
approach which assesses QA needs and resources and prioritize the activities
needed.









The last two points are important: openness must be encouraged. Any problem
becomes worse if it is not addressed.



Other features could be added as required locally




