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Abstract— The success of radiotherapy in term of prob-
ability of local control of the tumor and the limiting factor in  
treatments in term  of  probability of complications are 
strictly depending on the accuracy and precision of the pa-
tient treatment. An overall Quality Assurance programme 
(QAP) has been recognized as an essential  tool to assure 
that the goals of radiotherapy are achieved. As part of a 
comprehensive approach to QAP an independent external 
audit is considered a very effective method of checking that 
the quality of activities in an Institution permits to achieve 
the required objectives. Since many years the International 
Atomic Energy Agency (IAEA) has audited Member States 
for radiotherapy dosimetry, for educating and training radio-
therapy professionals and for reviewing the radiotherapy 
process. Recently a new approach has been developed and 
named “Quality Assurance Team for Radiation Oncology 
(QUATRO)”. The principal aim of QUATRO is to review 
all the radiotherapy process, including organization, infra-
structure, clinical and medical physics aspects of the radio-
therapy services. It also includes a review of the hospital’s 
professional competence with a view to quality improve-
ment. The aim of this  paper is to introduce and to highlight  
the QUATRO methodology describing its effectiveness on 
improving either  the quality of the radiotherapy treatments 
and in general the management of the patient.   
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I. INTRODUCTION  

Independent external audits are a necessary part of a compre-
hensive quality assurance (QA) programme in radiation oncol-
ogy [1–3]. Quality audits can be of various types and levels, 
either reviewing some specific critical parts of the radiotherapy 
process (partial audits) or assessing the whole process (com-
prehensive audits). The International Atomic Energy Agency 
(IAEA) has provided  an effective support and assistance 
for radiotherapy dosimetry audits in Member States, for 
educating and training radiotherapy professionals, and for 
reviewing the radiotherapy process. Since 1969, in collabo-
ration with the World Health Organization (WHO), the 
IAEA has implemented a dosimetry audit service using 
mailed thermoluminescent dosimeters (TLD) to verify the 

calibration of high energy  radiation beams for external 
radiotherapy in hospitals in Member States. The 
IAEA/WHO TLD service aims to improve the accuracy and 
consistency of clinical dosimetry in worldwide radiotherapy 
centers. Detailed follow-up procedures have also been im-
plemented for correcting incorrect beam calibrations when 
needed. On-site visits by IAEA experts in radiotherapy 
centres are organized to identify and rectify dosimetry prob-
lems that appear during dosimetry audit service. The IAEA 
has also been requested to organize expert missions in re-
sponse to problems found during the planning of the radia-
tion treatment. Assessment of the doses received by affected 
patients and a medical assessment were undertaken when 
appropriate.  
Accurate beam dosimetry and accurate dose calculation by 
treatment planning system  are essential in the radiotherapy 
procedures but they alone cannot assure the successful and 
safe treatment of a patient because of the influence of many 
other factors.  
The quality assurance (QA) of the entire radiotherapy 
process has to be taken into account. A new approach, 
named ‘Quality Assurance Team for Radiation Oncology 
(QUATRO)’. has been adopted by IAEA.  
The object of QUATRO is to review the whole radiotherapy 
process, including the organization, infrastructure, clinical 
and medical physics aspects of the radiotherapy services. It 
also includes a review of the hospital’s professional compe-
tence, with a view to quality improvement and supportabili-
ty.  
 

II.A SYSTEMATIC APPROACH TO A RADIOTHERAPY  QUALITY 
ASSURANCE PROGRAMME 

 
The IAEA Publication n.1296 “Setting up a Radiotherapy 
Programme: Clinical, Medical Physics, Radiation Protection 
and Safety Aspects” gives  general guidelines to establishing 
and upgrading a radiotherapy quality assurance programme in 
order to create  a common and consistent framework in which 
all the steps and procedures in radiotherapy are taken into 
account.. It covers both external beam radiotherapies with 60 Co 
teletherapy units or linear accelerators and brachytherapy. It is 
addressed to professionals and administrators involved in 
the development, implementation and management of a 
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radiotherapy programme, in order to establish a common 
and consistent framework in which all the steps and proce-
dures in radiotherapy are taken into account. Even if the 
publication n.1296 deals only with the radiation treatment 
programmes it is recognized that many other components of a 
comprehensive cancer management programmes, also need to 
be addressed including cancer prevention and diagnosis.  In 
fact there is a large consensus that the clinical aspects (diagno-
sis, treatment decision making, indication for treatment and 
follow-up), as well as the procedures related to the physical 
and technical aspects of patient treatment, must be subjected to 
careful control and planning in order to ensure a high quality 
and safe radiotherapy.  
 

III.THE QUATRO METHODOLOGY 

 
The QUATRO methodology is described in the IAEA pub-
lication “Comprehensive Audits of Radiotherapy Practices: 
A Tool for Quality Improvement”.[4].  QUATRO is a peer-
review of a radiotherapy service by a team whose expert 
composition depends on the scope of the visit but in any 
case it includes a radiation oncologist, a radiotherapy phy-
sicist, a radiation therapy technologist and, as appropriate,  
another member with special competencies (e.g. in radiation 
protection) may be included. A dosimetric IAEA kit with a 
TLD dosimeter set and a dosimetric system, ionization 
chamber and electrometer,  is sent to the radiotherapy center 
participating the audit to be used for physics measurements 
on equipment for external treatments, brachytherapy 
sources and checks on the Treatment Planning Systems. 
QUATRO comprehensive audits are voluntary. The request 
for an audit normally originates from the radiation oncology 
department to be audited with the aims to: become a region-
al accredited training centre, improve clinical practice, 
strengthen its quality assurance (QA) programme, receive 
assistance to ensure that the requirements for patient protec-
tion are met, serve as guidance for further departmental 
development, document gaps in technology and practices in 
order to solicit funding from national authorities or other 
funding bodies including the IAEA, seek recognition as a 
centre of competence. 
Before performing the comprehensive audit IAEA informs 
the radiotherapy center on the methodology and collects  
from the institution  information about equipment, persons 
in charge, size of centre, type of centre, staffing and  patient 
load.  Information about the center  are transmitted  to the audit 
team before the visit that typically last five full days.  
The audit  starts with an entrance briefing to introduce the 
auditors to the various staff members and to discuss the me-
thods, objectives and details of the audit. 

 
During the assessment phase of the audit  both the infrastruc-
ture of the department and the overall radiotherapy programme 
will be audited. The infrastructure includes staffing, equipment 
and facilities. An examination of the radiotherapy programme 
from the initial introduction of the patient, evaluation and stag-
ing of the patient, treatment planning and delivery to follow-up 
is carried out. 
The detailed programme of an audit depends on the reasons for 
the audit declared by the participant center. 
 The audit tools include: 
-staff  interviews; 
-a complete  tour of the facility; 
-a review and evaluation of procedures and all relevant docu-
mentation,including a review of treatment records; 
-practical measurements and other tests of the performance of 
local systems and procedures, where appropriate and relevant; 
-observation of practical implementation of working proce-
dures; 
-aspects of the treatment process, which should have a coordi-
nated input from clinicians, medical physicists and RTTs, 
should be audited by the whole team.  
Only the specialized aspects of the treatment process will be 
audited by individual team members.  
The audit ends with an exit briefing where the auditors present 
their preliminary feedback to the center. At the completion of 
the audit, the radiotherapy center should convene appropriate 
members from all groups of the therapy team who were inter-
viewed, for an interactive exit briefing. This will include time 
for questions, and should include a detailed and open discus-
sion of all the findings of the experts. Initial recommendations 
could be made at this stage, if obvious. Immediately after the 
audit, preliminary recommendations should be presented in 
written format. The center should be encouraged to ask ques-
tions and make an initial response to the assessment. The steps 
intended by the center to respond to the recommendations and 
improve the activities of the department should also be dis-
cussed and recorded.  
When physical measurements have been performed as part of 
the audit, completed forms and calculations should be left with 
the institution . 

II. CONCLUSIONS 

QUATRO comprehensive audit is a very effective tool to 
improve quality of a radiotherapy center avoiding weak 
point in any step of the whole radiotherapy procedure. It 
insure high and continuous quality in radiotherapy treatment 
of cancer patients to optimize the clinical outcome and at 
the same time minimize the possibility of a dose misadmini-
stration and in general reduce the possibility of accidents. 
QUATRO audit assesses the all processes and procedures in 
radiotherapy (diagnosis, treatment prescription, treatment 
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preparation, treatment delivery, follow up and implicates all 
areas of  radiotherapy involving all staff groups (radiation 
oncologists, medical physicists,  technologists, biologists, 
administration)  
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A PDF-version  of the IAEA  documents can be downloaded from the 
IAEA web page http://www-pub.iaea.org 
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