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Abstract

Radiotherapy Quality Management Systems (ams) and Quality As-
surance (aa) Programs have been proposed as an effective tool to
ensure consistency between medical prescription and safe delivery
of treatment to patients with minimal exposure to staff. In recent
years in Mexico, there has been an increase in the acquisition of
modern medical linear accelerators for the delivery of highly so-
phisticated radiotherapy treatments with specific aa requirements.
This makes it necessary to review the current regulatory framework
on Quality Management, to know if regulatory requirements are su-
fficient for the establishment, implementation and development of
Comprehensive Quality Systems (as) in radiotherapy centres. The
objective of this work is to review the current national regulations
in radiotherapy awms, in particular those referring to standard proce-
dures, human and physical infrastructure, and the implementation
of as in the practice of health care institutions. Results show a first
approach to the implementation of quality management systems
and quality assurance programs in radiotherapy centres.
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Resumen

Los Sistemas de Gestion de Calidad (scc) y Programas de Asegura-
miento de Calidad (ac) en radioterapia se han propuesto como una he-
rramienta efectiva para garantizar la coherencia entre la prescripciéon
médica y la entrega segura del tratamiento a pacientes, con una expo-
sicion minima al personal. En los Ultimos afios, en México se ha incre-
mentado la adquisiciéon de aceleradores lineales médicos modernos
para la entrega de tratamientos de radioterapia altamente sofisticados
con requisitos especificos de aseguramiento de la calidad. Esto hace
necesario revisar el actual marco normativo en materia de Gestién de
la Calidad, para averiguar si los requisitos normativos son suficientes
para el establecimiento, implantacién y desarrollo de Sistemas Inte-
grales de Calidad (sc) en los centros de radioterapia. El objetivo de
este trabajo es revisar la normativa nacional vigente referente a los
scc relacionados a procedimientos estandar, infraestructura humana y
fisica, y la implementacién de sc en la practica clinica de las institucio-
nes de salud. Los resultados muestran un primer acercamiento de la
implantaciéon de los sistemas de gestién de la calidad y programas de
aseguramiento de la calidad en los centros de radioterapia.
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Introduction

Quality is an issue of great importance in the field of radiotherapy (rT). The
purpose of quality is to provide a safe treatment that avoids inappropriate
radiation exposures to patients and work personnel. The absence of Quali-
ty Assurance (aa) programs in rT can lead to clinical accidents.”® Sometimes,
these accidents have been the reason for the modification or creation of new
regulations.* Quality is defined by the International Organization for Stand-
ardization (1so) as “the ability to satisfy customers, and by the intended and
uninformed impact on relevant stakeholders”.® In the field of health, this term
is complex because, unlike a physical product, health service is intangible and
depends on the processes of the service.® The World Health Organization
(wHo) states that quality must be effective, safe and people-centred.”

Quality assurance in rt is defined by wHo as “all those procedures that ensure
consistency of the medical prescription and the safe fulfiiment of that prescrip-
tion as regards dose to the target volume, together with minimal dose to normal
tissue, minimal exposure of personnel, and adequate patient monitoring aimed at
determining the result of treatment”.2 Similarly, Quality Management System (ams)
is defined by International Atomic Energy Agency (1aea) as “The set of actions
necessary to ensure that a product conforms to certain quality standards”.®

The current approach of ams and aa programs in rT involves the creation of
continuous improvement programs, quality control of equipment, models of
failure modes and risk analysis that maximize the quality of patient care and
safety of patients and staff.'3'%2 International organizations such as wHo, 1AEa,
and the American Association of Physicists in Medicine (aapm) have published
recommendations for implementing ams and @A programs in rRT centres.®”®”
The aim of these is not only to provide technical recommendations but also to
standardize these quality programs.

Background

In Mexico, radiation therapy is practised in most states through 110 RT cen-
tres with 171 high-voltage equipment and 70 brachytherapy sources.” In re-
cent years, the acquisition of modern LINACs for the administration of highly
sophisticated treatments with specific aa requirements has increased. This
makes it necessary to review the current regulatory framework on Quality
Management, to know if the regulatory requirements are sufficient for the
establishment, implementation and development of Comprehensive Quality
Systems (as) in radiotherapy centres.

Materials and Methods

The review of the regulatory framework included the Reglamento General de
Seguridad Radiologica (resr);'® NOM-012-STPS-2012, Condiciones de seguri-
dad y salud en los centros de trabajo donde se manejen fuentes de radiacién
jonizante;?° NOM-033-NUCL-2016, Especificaciones técnicas para la operaciéon
de unidades de teleterapia: Aceleradores lineales;?® NOM-002-SSA3-2017,
Para la organizaciéon y funcionamiento de los servicios de radioterapia;?? and
Ley de la Infraestructura de la Calidad.®

Implementation of as in health care institutions was carried out through an
anonymous survey of rT centers in the country with Linac equipment. The sur-
vey was sent to radiation safety officers, thus eliminating the uncertainty of an
institution answering the same questionnaire twice. The data collection time
was two months and integrated the eight regions of the country classified as
Northwest, Northeast, West, East, North Central, South Central, Southwest
and Southeast. This research protocol was presented to an ethics and re-
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Graph 1

Capacity and availability of tps for different
treatment techniques
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search committee at the Hospital Regional de Alta Especialidad de Ixtapaluca.
Quality indicators already reported,?*2¢ were integrated into the survey.

Results and discussion

The resr was issued in 1988 and concerns all regarding radiation safety. This
regulation states that any facility that uses ionizing radiation (rR) must have a
Radiation Safety Report containing, among other things, a quality assurance
program; risk analysis and emergency plans. Although the resr establishes
essential guidelines related to radiation safety, it remains unchanged since its
publication, although the International Commission on Radiological Protection
(icrP) has updated the annual dose limit values for workers exposed to r; and
radiation, organ and tissue weighting factors.?728

Regarding current national regulations, NOM-012-STPS-2012 establishes the
importance of risk prevention for workers, infrastructure and the environment
who use r. An approach to incident learning would help complement this reg-
ulation. On the other hand, NOM-033-NUCL-2016 establishes the technical
specifications to operate LINACs and establishes a set of tests to verify the
performance of the safety, mechanical and dosimetry systems. Currently, this
set of tests is used as a quality control program in rT centres. It is relevant to
mention that this regulation is focused on equipment with Three-Dimensional
Conformal Radiation Therapy (3DCRT) capabilities. Therefore, it can be com-
plemented by adding quality control tests to provide Intensity Modulated (IMrT)
and Stereotactic Body Radiation Therapy (sBrt) treatments. Moreover, this regula-
tion does not include verification tests to Treatment Planning Systems (1ps).

Regarding NOM-002-SSA3-2017, it establishes the criteria and characteris-
tics that every radiotherapy centre must have to provide a service with safety
and quality. This regulation states that medical physicists are responsible for
developing and implementing aa programs for the physical aspects of the
medical use of r. Despite this, there is no national reference document that
standardizes the implementation of ams and aa programs in rr.

Recently in Mexico, in 2020, the Ley de la Infraestructura de la calidad was
approved. One of its main objectives is to promote technological innovation
in processes and services to improve the quality of life of people through,
among other aspects, evaluations and accreditations. This law is particularly
of interest because it evaluates the conformity of NOM-033-NUCL-2016 and
provides the possibility of accrediting and certifying not only rT centres but
also rT treatment techniques. Currently, the regulatory framework does not
include audit programs as a fundamental part to review and improve as in rT
centres. Concerning the survey sent to the country’s radiotherapy centres. A
total of 22 questionnaires were answered covering the Northwest, North Cen-
tral, South Central, Southwest and Southeast regions of the country. Results
are shown in table 1.

LINAC availability and planning systems capabilities

Results related to the availability of Linac equipment show that most rT
centres (54.2%) have one teletherapy equipment, followed by two units
in 25% and only 20% of the services have more than three equipment.
Results also indicate that most rT centres offer 3DCRT with 95.5%. The
second treatment technique that most services can offer is iMrT with
90%. Despite this, the current regulatory framework does not indicate
aAa processes for this technique. Finally, only 27% of them have the in-
frastructure to provide serT treatments (graph 1).
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Quality control tests to TPS and LINAC
Graph 2

Results related to quality control tests on Linac and Tps equipment indicate
that, although current regulations do not establish verification tests for Tps,
59% of the centres perform quality control tests on these systems. Similarly,
the results show that 73% of the centres complement the tests established
in NOM-033-NUCL-2016 to verify the correct performance of

the LINACs.

a) Percentage of quality assurance programs
established.

b) Medical physicist peer review of treatment plans.

Quality management systems and quality assurance
programs

Results regarding the implementation of aa programs and ams

in the rT centres indicate that 68.2% of the services have esta-

blished a program, 13.6% are in the process of being created

and just 18.2% do not have them. In addition, most of these

programs are based on 1aEa and aapM recommendations and

only 4.5% of the centres consider ISO 9001 standards (figure

1). Highlights of ams practice include peer review of treatment

plans among medical physicists and participation in external

postal audits with up to 45.5% and 82% of the rT centres sur-

veyed, respectively (graph 2) and just one rt centre which has

already a treatment technique accredited by The mp Anderson

institute (table 1). In addition to this, results show that most rT

services do not have an internal incident reporting program

and Incident Learning System (is). Currently, these programs are essential in

ams. Therefore, although there are currently international recommendations

available to implement as, the development of local guidelines is required to

guide rT centres to establish and standardize these programs in our country.
The lack of local guidelines and regulatory frameworks is not unique problem

for our country but also for others, which in response to this, they have adopt-

ed recommendations of international standards to

develop ams in their rT centres. In The Netherlands,*°

Source: Own elaboration.

Table 1

Results of the survey applied to
radiotherapy centres

Availability of planning systems for different radiotherapy techniques

RT centers have adapted ISO 9001 standards in res- 3DCRT 95.5% \ IMRT 90% \ VMAT 59% SBRT 27%
ponse to local regulations requiring the develop- Established program of a quality management and assurance system

4 H -
ment of awms. In Poland,* regulations have been de Yes 68.2% ‘ In the process of creation 13.6% No 18.2%

veloped for the implementation of ams programs in
rRT, mainly due to radiological incidents such as the
one that occurred in Bialystock, 2001. In Canada,
Italy and Spain, organizations and researchers have
proposed guidelines and quality indicators for the
evaluation and implementation of ams for radiation
treatment programs.24-2631

Reference documents to implement QMS and QA Programs

OIEA/AAPM 90% ‘ 1SO 9001 4.5%

National Regulations 82%

Medical physics peer-review of treatment plans

Always  45.5% ‘ Usually 32%

Hardly ever 9%

‘ Sometimes 14%

Treatment techniques accredited by international institutions

Yes 4.5% ‘ No 95.4%

Participation in IAEA/WHO postal audits or similar

Conclusion Yes 82% \ No 18%
Quality control tests complementary to NOM-033-NUCL-2016

The present review shows that quality management Yes 73% No 27%

systems and quality assurance programs in radiothe- Quality control tests to Planning Systems (TPS)

rapy are essential tools that prevent possible incidents Yes 59% ‘ No 41%

and allow maximize the resources of services. Current-
ly in Mexico, although radiotherapy services have had
the initiative to develop and implement their own ams

Internal incident reporting program

Yes 45.5% ‘ No 41% ‘ In the process of creation 13.5%

and aa programs, these are not standardized due to
the lack of a regulatory framework for radiotherapy.
As a consequence, although these programs are good,
they lack essential aspects such as internal and exter-
nal audit programs, accreditations, incident reporting

Incident Learning System

Yes 23% ‘ No 64% ‘ In the process of creation 13%

Current national regulatory framework is sufficient to stablish QMS and QA programs

Yes 22.7% ‘ No 22.7% ‘ It can be complemented  54.6

Source: Own elaboration.
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systems and incident learning systems. Hence, development of local guidelines is
required to guide rT centres to establish these programs.

In conclusion, this work shows a first approach to the current implementa-
tion of quality management systems and quality assurance programs in radio-
therapy centres in the country. Complementary studies, with a broader par-
ticipation of radiotherapy services, can help to have a better understanding
and establish the current status of the implementation of ams and aa programs
in the country.
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