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Abstract:

To forestall radiation accidents and to optimize the quality of treatment administered to patients (and to) with
all radiation therapy / diagnostics equipment’s a well-designed and quality assurance program must be put in
place, maintained and sustained this is seen not to be tradition in many countries in the west African sub
region and the consequences of this is obvious this paper which is more of a review tried to recap the necessary:
() Dosimetry quality assurance

(D) Field as dosimetry system procedures

(1 Parallel plate ionization and the external beam radiation therapy
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I.  Introduction

The major goal of cancer management according to the intersociety council for radiation oncology
(ISCRO 1986) is for all concerned to realize that every patient with cancer deserves to receive the best possible
management to achieve cure, long term tumor control or palliation.

Hence the quality of radiation oncology can be defined as the totality of features or characteristics to
satisfy the stated or implied goal of effective patient care. “Quality assurance” in general is therefore all those
planned or systematic actions necessary to provide adequate confidence that the radiation oncology service will
satisfy the given requirement quality care.

With this in mind therefore in treating patients with radiation the radiation oncologist prescribes a
treatment regimen (including the radiation dose) whose goal is to cure or control the disease while minimizing
complication to normal tissues. It is known however that the response of tumor and normal tissues to radiation is
highly variable. And that the tumor response curves as well as the normal tissue complication probability curves
can be quite steep in the therapeutic dose range i.e a small change in dose can result in a large change in clinical
response (Fig 1).

Th is to say that too little cannot kill all the cells, meaning a high chance of local reoccurrence since
cell are rapidly dividing. Also too much of the dose leads to very serious complications in normal tissues. It can
be seen in the
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Fig. 1. Tumor cure / complication probability curves. The graph does
not represent data for a particular tumor but shows the general trend.
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Figure( 1) that giving a dose 5% lower than 50Gy reduces the chance of local cure by a factor of nearly
2 while giving a dose 5% higher does not greatly increase the cure rate but does greatly increase the number of
major complications.

In addition, the prescribed radiation dose to the tumor is usually by necessity constrained by the
tolerance of the surrounding normal tissues. These together with the possibility of equipment failure or
malfunction with a resultant over exposure of the patient undergoing radiation therapy (radiation accident)
seriously calls for ensuring a precisely (consistently) and accurately delivered radiation treatment. this is a basic
prerequisite for achieving an optimum balance between the maximum probability of curve and the accepted
level of complications. Therefore, effective quality assurance (Q.A) as well as preventive maintenance program
in radiation therapy clinics is an absolute necessity. Although a quality assurance program in radiation therapy
has clinical and physical components, only the physical test and procedures intended to help ensure that the dose
delivered to the patient by a treatment machine is that prescribed by a radiation oncologist will be address here.

GENERAL DESCRIPTION OF A TREATMENT MACHINE QA PROGRAM

QA of radiation therapy equipment is primarily an ongoing evaluation of functional performance characteristics.
These characteristics ultimately influence the geometrical and dosimetric accuracy of the applied dose to the
patient. The functional performance of a radiotherapy equipment can change suddenly due to

(i) Electronic malfunction

(i) Components failure

(iii) Mechanical breakdown

(iv) Can change slowly due to deterioration and aging of the components.

As a result two essential requirement emerges:

QA measurements to be performed periodically on all therapy equipment including the dosimetry and other QA
measurement devices themselves, and there should be regular preventive maintenance. Monitoring and
correction of the performance of the therapy machines and measurement equipment. The goal of this procedures
is to ensure that the performance characteristics, defined by physical parameters and established during
commissioning, demonstrates no serious deviations.

A treatment machine QA program requires certain key ingredients if it is to be successful.

. A commitment by the staff of QA

Adequate Staffing Levels

Adequate testing instruments

Regularly scheduled QA and preventive maintenance reviews

Adequate time on the treatment machine for QA and PM reviews

Agreed on QA machine performance tests and acceptance criteria.

Accurate and complete documentation of the treatment machine

Bound archival records

Also a QA program for radiation therapy equipment is a team effort, the responsibility of performing the various
tasks can be divided among physicists, dosimetrists, technologists, (therapist), and maintenance technicians and
the exact distribution is not critical although the overall responsibility for the machine quality assurance
program is placed on the radiation oncology physicist.

QUALITY ASSURANCE TREATMENT

For a facility to be equipped with a megavoltage radiation therapy medical accelerator, there should be
commitment to provide adequate test equipment and instrumentation and the necessary machine time for QA
and PM tests in order to ensure that the unit is performing according to specifications.

Table 1. Is giving a general lists of the type of equipment considered most useful in a QA program for treatment
machines.

Table 1.
/N RECOMMENDED QA TEST EQUIPMENT
Secondary standard dosimetry system
Field use dosimetry
Parallel plate ionization chamber
Polystyrene or solid-state water stack phantom
Output constancy check device
Beam summery constancy check device
Water phantom fixed ion chamber hold
Light field / radiation field check device
Film densitometer
0 Beam data scanning system .
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Accurate data acquisition with automated scanning systems and scanning film densitometer requires the system
to be subjected to a systematic performance test prior to use and should also undergo periodic QA test thereafter.

QUALITY ASSURANCE ACCEPTANCE CRITERIA
It is necessary to establish QA acceptance criteria for each of the constancy checks performed. The frequency of
this depends primarily on the stability of the parameter tested based on experience.

Table 2 and 3 summarizes the recommended QA tests. (adopted from the American college of Medical Physics
(ACMP) report2 (radiation control and quality assurance in radiation oncology: a suggested protocol)

The first column of the table lists the parameters been measured, the second column is a brief explanation of
why the measurement is appropriate and the third column gives the suggested performance criteria. If the
measurement falls outside the criteria, the parameter should be adjusted so as to come into compliance.

QUALITY ASSURANCE TESTS

QA test should be designed to be quick and producible checks on key parameters, if they are to be accepted and
performed faithfully. Many excellent guidelines exist for establishing QA programs, including:

Q) ACMP Report #2 radiation control and quality assurance in radiation oncology as suggested protocol
(9)

2 The American association of physicist in medicine (AAMP) Report #13 physical aspect of quality
assurance of radiotherapy equipment (11)

a general guideline is discussed below although the external QA test required of a particular institution must be
developed by that institution. Also, in summary for QA test for.

DAILY TESTs

A number of tests are recommended to be performed daily on the equipment as indicated in the table 4.

The manufacturer’s instructions for startup and operation of the accelerator should be followed and
readings of the various meters, dials, gauges, recommended for monitoring and recorded. It is particularly
important to check the lamp test which indicates if all indicator lights are operational. The daily readings are to
be maintained in a log book.

In checking the photon beam output, use is made of an ion chamber, in a simple plastic phantom which
contains a hole at a standard depth from the top surfaces for the chamber and which attaches to the accelerator at
the standard. A cylindrical ion chamber (e.g. farmer type) or other type of chamber can be used for the test. The
ion chamber reading should be corrected for temperature and pressure and converted to dose using
predetermined factors and the output value compared to the value established at the time of the last full
calibration. The radiation output at each electron energy for a single application (e.g. 10cm x 10cm) should be
checked once or twice weekly. This can be accomplished using a polystyrene stack phantom and ion chamber
dosimetry system.

The plastic constancy phantom used for the photon beam output check is also convenient for checking
the ODI and the laser localization lights. The ODI as an annual QA test. It is important to perform a full
calibration of the treatment machine task. The basic calibration should be performed in a water phantom using
an ion chamber (19). The stability of the dose per monitor unit and beam symmetry should be checked at
different gantry angles. verification of the output factors and central axis depth dose should be done for several
different field size. In addition, current values for off-axis factors monitor linearity, monitor end effect, all
wedge and tray factors and bolus and comp filters attenuation factors should be verified.

To be checked annually also are various mechanical alignments. For example the mechanical isocenter
can be checked by observing the position of the front pointer tip in relation to a 2mm diameter rod as the gantry
is rotated through 360°.

A “star pattern” is sometimes produced to check radiation isocenter i.e. a film is placed parallel to the
radiation beam and one set of collimator jaw is closed to a narrow slit and exposures are made at different
gantry angles. All couch movements and table top sag. Under load should be evaluated also.

Finally a continuing education course on the machine operation, safety and QA should be presented on
an annual bases. A thorough “hand on” training period for all technologist is important following instruction
about the operation of the equipment and prior to assuming treatment responsibility, written instructions should
be provided to guide technologist as to a safe response when equipment malfunctions or after any component
has been changed or readjusted.

DOI: 10.9790/1959- 1102061013 www.iosrjournals.org 12 | Page



Quatlity Assurance and Quality Control for Therapeutic Radiology In A Challenging Facility.

(11
[21.

31

[41.

[5].
[6].

[71.

(8.

9.

[10].

' M. A AWEDA, et. al. “Quatlity Assurance and Quality Control for Therapeutic Radiology in A
' Challenging Facility.” IOSR Journal of Nursing and Health Science (IOSR-IJNHS), 11(02), 2022,
I pp. 10-13.

|

References:
V Valentini, B Glimelius, V Frascino(2013) European Journal of Surgical Oncology 9 (39), 938-944, To manage all the
complexities related to the new technologies and the new drugs, the radiation and medical oncologists
Morganti, Gyorgy Kovacs, Vincenzo Valentini, Maria Antonietta Blasi(2017) Journal of Contemporary Brachytherapy 9 (3), 287,
Eye plaque brachytherapy represents a safe and effective therapeutic approach for choroidal melanoma, combining clinical
outcomes with an eye and visual preservation
Christoph Kowalski, Ullrich Graeven, Christof von Kalle, Hauke Lang, Matthias W Beckmann, Jens-Uwe Blohmer, Martin
Burchardt, Michael Ehrenfeld, Jan Fichtner, Stephan Grabbe, Hans Hoffmann, Heinrich Iro, Stefan Post, Anton Scharl, Uwe
Schlegel, Thomas Seufferlein, Walter Stummer, Dieter Ukena, Julia Ferencz, Simone Wesselmann(2017) BMC cancer 17 (1), 850,
This prompted the development and implementation of a voluntary cancer center certification program that was promoted by
scientific societies, health-care providers, and patient advocacy groups and based on guidelines of the highest quality level
Meritxell Arenas, Sebastia Sabater, Marina Gascon, Ivan Henriquez, M José Bueno, Angels Rius, Angels Rovirosa, David Gomez,
Anna Lafuerza, Albert Biete, Jordi Colomer(2014) Radiation Oncology 9 (1), 260, The aim of this study was to analyse the reasons
for not starting or for early of radiotherapy at the Radiation Oncology Department.
Jenna Adleman, Caitlin Gillan, Amanda Caissie, Carol-Anne Davis, Brian Liszewski, Andrea McNiven, Meredith Giuliani(2017)
International Journal of Radiation Oncology* Biology™* Physics 98 (2), 428-437,
Jung Ae Lee, Nam Kwon Lee, Won Sup Yoon, Dae Sik Yang, Chul Yong Kim, Se Ryun Lee, Hwa Jeong Seong(2017) Asia-Pacific
Journal of Clinical Oncology 13 (5), e481-Aim Our study analyzed the frequency and causes of treatment interruption among
patients undergoing radiation therapy (RT).
Tr Pétrazcu, H Doran, O Mihalache Chirurgia (2014)109, 185-190, Preoperative radiotherapy in the treatment of rectal cancer was
thought to be an achievement of similar importance to total mesorectal excision (TME), for the therapeutic management of rectal
malignancies.
Bengt Glimelius(2015) Multidisciplinary Treatment of Colorectal Cancer, 133-146, 2015 In rectal cancer treatment, not only the
local primary but also regional and systemic tumour deposits must be taken care of. The three major treatments, surgery,
radiotherapy and drugs, each with their own advantages and limitations, must be combined to result in improved outcomes. Several
large randomised trials, reviewed here, have proven that combinations of the three modalities have markedly improved the
locoregional problem, but not yet had any major influence on the systemic problem, and thus overall survival
Richard Sullivan, Olusegun Isaac Alatise, Benjamin O Anderson, Riccardo Audisio, Philippe Autier, Ajay Aggarwal, Charles
Balch, Murray F Brennan, Anna Dare, Anil D'Cruz, Alexander MM Eggermont, Kenneth Fleming, Serigne Magueye Gueye, Lars
Hagander, Cristian A Herrera, Hampus Holmer, André M llbawi, Anton Jarnheimer, Jia-fu Ji, T Peter Kingham, Jonathan
Liberman, Andrew JM Leather, John G Meara, Swagoto Mukhopadhyay, Shilpa S Murthy, Sherif Omar, Groesbeck P Parham, CS
Pramesh, Robert Riviello, Danielle Rodin, Luiz Santini, Shailesh V Shrikhande, Mark Shrime, Robert Thomas, Audrey T Tsunoda,
Cornelis van de Velde, Umberto Veronesi, Dehannathparambil Kottarathil Vijaykumar, David Watters, Shan Wang, Yi-Long Wu,
Moez Zeiton, Arnie Purushotham(2015) The lancet oncology 16 (11), 1193-1224,
Geerard Beets, David Sebag-Montefiore, Elisabeth Andritsch, Dirk Arnold, Marc Beishon, Mirjam Crul, Jan Willem Dekker,
Roberto Delgado-Bolton, Jean-Francois Flejou, Wolfgang Grisold, Geoffrey Henning, Andrea Laghi, Jozsef Lovey, Anastassia
Negrouk, Philippe Pereira, Pierre Roca, Tiina Saarto, Thomas Seufferlein, Claire Taylor, Giampaolo Ugolini, Cornelis van de
Velde, Bert van Herck, Wendy Yared, Alberto Costa, Peter Naredi Critical Reviews in Oncology/Hematology 110, 81-93, 2017

DOI: 10.9790/1959- 1102061013 www.iosrjournals.org 13 | Page



