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Abstract

The role of the Radiation Safety Officer (RSO) is to prevent unnecessary exposure
to ionizing radiation and maintain necessary exposures as low as reasonably achiev-
able (ALARA). The RSO is delegated broad authority throughout the organization by
senior management. This authority includes permission to stop unsafe practices and
identifying radiation protection problems, initiating, recommending, or providing
corrective actions and verifying implementation of these actions. For the most part,
these efforts are focused on maintaining radiation doses to employees and the public
ALARA. Regulations do not address a role for the RSO in reducing radiation exposure
to patients, except when unnecessary exposure is suspected due to equipment mal-
function or human error. There is increasing concern about the risks of cancer and
other effects from the use of medical imaging procedures. This chapter will discuss
the tools and resources available to the RSO to educate members of the medical com-
munity and senior management on the need to manage radiation doses to patients so
that the physician is able to obtain information necessary to properly diagnose and
treat patients while avoiding unnecessary exposure.

Keywords: ALARA for patients, radiation safety, justification, optimization

1. Introduction

Patients are exposed to ionizing radiation from individual radiographic or
nuclear medicine procedures and from multiple procedures. In 1987, the National
Council on Radiation Protection and Measurements (NCRP) published a report
that evaluated the radiation doses to the U.S. population from all sources of ionizing
radiation [1]. Report No. 93 estimated the annual dose to an individual at 3.6 mSv.
The amount caused by medical diagnostic x-rays and nuclear medicine proce-
dures was estimated at 0.53 mSv or 14.7% of the total dose. Doses from computed
tomography (CT) scans were not listed separately. In 2006, an updated report, No.
160, estimated the average annual dose at 6.2 mSv [2]. Doses from medical proce-
dures increased 5.7-fold to 3.0 mSv or 48.4% of the total exposure. CT scans were
responsible for 1.47 mSv or 24% of the total dose. This was based on an estimated
62 million CT procedures and a U.S. population of 300 million. Doses from ubiq-
uitous natural sources remained largely unchanged — 3.0 mSv in Report No. 93 and
3.1 mSv in Report No. 160. In 2019, a follow-on report, No. 184, evaluated medical
radiation exposure alone. For 2016, an estimated 74 million CT procedures (20%
increase from 2006) in a population of 323 million resulted in an average dose that
was essentially unchanged from 2006-1.4 to 1.5 mSv [3]. However, the report noted
an overall decrease in the average medical exposure from 3.0 mSv in 2006 to 2.2 to
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2.3 mSy, due largely to a 68% decrease in dose from nuclear medicine procedures,
a25% decrease from diagnostic radiography and fluoroscopy procedures and a
39% decrease from cardiac interventional fluoroscopy procedures. These reduc-
tions were due to a variety of factors, including increased patient, physician, and
manufacturer awareness (CT scans), changes in the standards of practice resulting
in fewer nuclear medicine procedures and changes in technology (replacement of
film-screen units to digital receptors in radiography) and standards of practice
(fluoroscopy).

Several studies have chronicled the utilization of radiographic and nuclear
medicine procedures in detail. For example, a retrospective cohort study of 952,420
nonelderly patients enrolled in healthcare plans across five U.S. health care markets
for three years (2005 through 2007) was conducted to evaluate the pattern and
source of radiation exposure [4]. Analysis of utilization data found that 68.8%
(655,613) underwent at least one imaging procedure during this time frame. A total
of more than 3.44 million imaging procedures were associated with these enrollees.
Nuclear medicine myocardial profusion studies accounted for more than 22% of the
total radiation dose to this population and CTs of the chest, abdomen, and pelvis
accounted for almost 38%. CT scans and nuclear medicine procedures accounted
for only 21% of the procedures but were responsible for 75.4% of the total dose to
the population. Plain radiographs made up 71.4% of the procedures but accounted
for only 10.6% of the total dose. More than 80% (81.8%) of the dose was delivered
in an outpatient setting, most often in physicians’ offices. As a second example, a
study of patients admitted to a level 1 trauma facility found 10,504 radiographic
studies were performed on 465 patients who suffered spinal injuries [5]. A total
of 6,720 X-ray studies and 3,606 CT scans were performed which translates to an
average of 14.5 X-ray studies and 7.75 CT scans per admitted patient.

Neither of these studies criticized the decisions to refer the patients for medical
imaging studies. However, in the case of the utilization review study, the authors
commented “that in some patients worrisome radiation doses from imaging pro-
cedures can accumulate over time underscores the need improve their use.” In the
second study, the authors expressed concern about cumulative radiation exposure.
They urged colleagues to “be astutely aware of the implications of different imaging
studies and weigh these against the benefits when ordering any study”

Elsewhere in the medical literature, there is increasing concern expressed about
the potential risks of exposing patients to ionizing radiation from medical imaging
procedures. In 1994, the United States Food and Drug Administration published
an advisory notice to physicians and other health care professionals about seri-
ous x-ray-induced injuries to the skin from fluoroscopically guided radiographic
procedures [6]. This advisory listed the types of procedures that often involve
extended fluoroscopy time (e.g., 50 to 60 minutes or more) that could cause injury
and discussed ways to minimize the risk of injury.

Computed tomography (CT) scanners became commercially available in
1972 and their use quickly took off. In 2000, attention was called to the potential
increased lifetime risk of cancer mortality attributable to radiation from CT scan
use in children [7]. More recently, in 2012 and 2013, two large retrospective cohort
studies evaluated the risk of cancer from CT scans delivered in childhood and ado-
lescence. The first study reviewed results from more than 175,000 patients scanned
from 1985 to 2002 in Great Britain. For patients who received a cumulative dose of
at least 30 mGy, the risk of leukemia was increased 3.18-fold; for brain cancer the
risk was increased 2.82-fold for patients whose cumulative dose was 50 to 74 mGy
[8]. The second study assessed the cancer risk in more than 680,000 patients, aged
0 to 19 years, who received a CT scan from 1985 to 2005 in Australia. The overall
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cancer risk was 24% greater for exposed versus unexposed people, after accounting
for age, sex, and date of birth [9].

2. Methodology

This chapter is intended as a literature review. Search parameters included:
medical indications for imaging procedures, hazards and risks of radiation expo-
sure, risk analysis, responsibilities of a Radiation Safety Officer (RSO), laws and
regulations governing use of radiation, industry best practices for prescribing
medical imaging procedures. The author used his more than 25 years of experience
in radiation protection to guide this search.

3. Concepts

The following concepts and principles are presented in this chapter:

Concept Principle Responsibility

Identify high dose imaging Risk analysis RSO, medical physicists

procedures

Reduce radiation exposure Justify imaging procedure; Referring provider, medical
optimize dose physicists

Educate providers on best Identify and provide resources RSO

practices

Change practices Implement best practices RSO, providers, management

4. The Radiation Safety Officer

The RSO is charged with the responsibility to monitor and/or estimate the radia-
tion exposure of staff, visitors, and the public from the use of ionizing radiation
sources within the facility. In the U.S., Federal and State regulations require that
these doses be maintained below certain maximum limits. From a safety perspec-
tive, best practices suggest that the RSO should take action to achieve and maintain
doses as low as reasonably achievable (ALARA). This concept has been adopted as
aregulatory requirement. As defined by the U.S. Nuclear Regulatory Commission
(NRC) in Title 10 Code of Federal Regulation Section 20.1003 [10], ALARA means

“making every reasonable effort to maintain exposures to ionizing radiation as far
below the dose limits as practical, consistent with the purpose for which the licensed
activity is undertaken, taking into account the state of technology, the economics of
improvements in relation to state of technology, the economics of improvements in
relation to benefits to the public health and safety, and other societal and socioeco-
nomic considerations, and in relation to utilization of nuclear energy and licensed
materials in the public interest.”

While NRC regulations focus only on the use of radioactive materials (“licensed
materials” above), state agencies that regulate the use of x-ray-generating equip-
ment have incorporated the NRC ALARA policy and dose limits into their own
radiation protection regulations.
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However, neither federal nor state regulations address or require ALARA
principles be applied to patients undergoing medical imaging procedures. At best,
these regulations require the equipment be inspected to ensure it is operating in
compliance with regulations, manufacturers’ recommendations and best industry
practices. In addition, the RSO is required investigate unnecessary or excessive
exposures to determine the root cause and provide corrective and preventative
actions to reduce or eliminate the risk of similar event.

These practices, while appropriate, are reactive, not proactive. They do not man-
date a process of risk management - i.e., identifying, monitoring, and managing
potential risks in order to minimize the negative impact they may have on patients.

The usefulness of medical imaging procedures is not in dispute. Clearly, an
accurate diagnosis that leads to appropriate treatment outweighs the low risks of
cancer or injury. However, given the large number of procedures carried out each
year, a patient advocate is needed. This advocate will educate medical providers and
management about the risks of excessive radiation exposure, identify areas or pro-
cedures within the organization where the potential for high doses to patients exists,
and provide oversight of a process to apply ALARA principles medical imaging.

It can be argued that while the RSO is one of many individuals in a healthcare
organization who have roles to play in the responsible use of these modalities, the
RSO has a unique mission—that of leading the healthcare team in maintaining radia-
tion doses ALARA. This allows for a different perspective than the provider who
orders the imaging studies, the radiologic technologist who performs the studies, or
the medical physicist who ensures the equipment is performing properly.

The RSO has broad responsibility for ensuring the organization achieves and
maintains compliance with applicable laws, regulations and standards. This requires
in-depth knowledge of equipment, personnel, facilities and operating procedures.
It also requires the RSO to develop and maintain collaborative relationships with
senior medical and non-medical managers as well as line managers and where
feasible, the individuals who are responsible for operating the imaging equipment.
Thus, the RSO is in a position bring together important stakeholders to focus efforts
on reducing patient radiation doses. This puts the RSO in a unique position to
become the patient advocate or to be part of the patient advocate team.

5. ALARA concepts

The principles of ALARA introduced above are based on three fundamental
concepts: justification, optimization, and dose limits [11]. Justification means doing
more good than harm. The benefit to the exposed individual exceeds the detriment
the radiation dose causes. If the procedure is justified, it should be optimized and
performed to maximize the good over the harm. Finally, the use of dose limits
implies an adequate standard of protection, even for the most highly exposed
individual. These three concepts will be discussed in Sections 7.1 and 7.2 below.

6. Risk analysis

Risk analysis is a prospective, structured method for assessing the likelihood
of an adverse event occurring. This is followed by the design of a new procedure
or modification of an existing procedure to reduce the likelihood [12]. Briefly, the
process involves identifying the hazards (i.e., what could go wrong) and estimat-
ing the risk of the hazard occurring. This process requires a deep dive into policies,
procedures, and equipment performance at the institution.

4
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For the purposes of this discussion, the major hazard to be evaluated is radiation
dose to patients during medical imaging procedures.

The RSO should be aware of those areas within the institution where there is
potential for high radiation exposures. The hazards and risks will change and scale
as the size and complexity of the institution increases. Taking a risk-informed
approach, the RSO can survey the various medical imaging departments or areas to
become informed about the type and number of procedures routinely performed.
This will allow the RSO to focus efforts on the highest risk areas first.

Radiation dose is governed by several factors. First, the radiation output of an
X-ray tube is determined by beam energy (applied voltage) (kVp), applied cur-
rent (mA) and beam on time. The output is typically preset by computer, based on
patient size, weight and scan length in case of plain radiographs and CT scans. With
fluoroscopy, the output is determined automatically by a computer, based on the
ability of the X rays to penetrate the patient. In these cases, the RSO’ efforts can
be focused on directing providers to educational resources that identify appropri-
ate procedure(s) for a given medical condition and training fluoroscopy users on
how to properly operate the fluoroscopy unit to achieve a good quality image at an
appropriate dose.

Some patients have complex medical conditions that require fluoroscopy for
both diagnosis and treatment. In these cases, a fluoroscopically guided interven-
tional (FGI) procedure is indicated. These procedures have the potential to deliver
high doses to localized areas of the skin. However, due to the diverse nature of these
procedures, variation in patient size and anatomy, and other confounding factors,
it is not possible set a standard technique or beam-on time. Reductions in patient
doses can be achieved through specialized operator training and machine settings as
described in Section 7.2.2.3 below.

Second, for nuclear medicine and nuclear cardiology procedures, radiation dose
is a function of the type and amount of the radiopharmaceutical administered to
the patient. The amounts are usually standardized for each radiopharmaceutical
and procedure, although some may vary based on the patient’s weight. There are
four major hazards: administration (i) to the wrong patient; (ii) of the wrong
radiopharmaceutical; (iii) in the wrong amount; or (iv) by the wrong route.

7. Policies and procedures for the RSO

Once the RSO has cataloged the institution’s hazards, the next step is to pri-
oritize dose reduction efforts. For example, an outpatient clinic or urgent care
center may have only one or a few X-ray machines and perform studies limited
to plain films of the head and neck, torso and extremities. In this case, the RSO’
focus would be on ensuring the equipment is functioning properly, personnel are
properly licensed and trained, standard imaging protocols are used, and patient
identification procedures are in place to prevent unnecessary exposures (i.e., wrong
patient or wrong site imaged).

In a hospital setting, the imaging needs, equipment, and modalities offered
can range from a small facility with only X-ray imaging equipment, including CT
scanners to a large regional medical or teaching hospital center that provides the full
spectrum of imaging modalities from X-ray machines, portable fluoroscopy units,
nuclear medicine and nuclear cardiology cameras, and complex fixed fluoroscopy
units in the interventional radiology and cardiology areas.

In the small hospital, the RSO’ efforts would be similar to the outpatient clinic
example above, with the additional need to monitor CT protocols (see below). In
a large hospital setting, the risk of high doses increases substantially because of
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the number and complexity of the cases. In this case, the RSO risk analysis efforts
should be focusing on evaluating the patient workload, number and general types
of procedures performed, and the state of training, certification and credentialling
of the personnel involved in the imaging procedures. In general, the highest radia-
tion doses occur in the following departments/areas [4]: nuclear cardiology, radiol-
ogy, interventional cardiology, nuclear medicine, positron emission tomography
(PET)/CT scans.

Patient dose reduction efforts begin with developing and implementing policies
and procedures based on the three basic principles of ALARA described in Section
5 above.

7.1Justifying imaging procedures
7.1.1 Appropriateness criteria

In the United States, the Protecting Access to Medicare Act (PARMA) of 2014
established a new program to increase the rate of appropriate advanced diagnos-
tic imaging services provided to Medicare beneficiaries [13]. Examples of such
advanced imaging services include CT, PET, nuclear medicine, and magnetic
resonance imaging (MRI).

Under this program, at the time a provider orders an advanced diagnostic
imaging service for a Medicare beneficiary, he/she, or clinical staff acting under
his/her direction, will be required to consult a qualified Clinical Decision Support
Mechanism (CDSM). CDSMs are electronic portals through which appropriate
use criteria (AUC) can be accessed. This program is set to be fully implemented on
January 1, 2022.

The American College of Radiology (ACR), the Society of Nuclear Medicine
and Molecular Imaging (SNMMI), and the American Society of Nuclear Cardiology
(ASNC) have published evidence-based guidelines to assist providers in making
appropriate imaging or treatment decisions for specific clinical conditions [14-16].

Consulting and applying the AUC will help reduce the number of inappropriate
and duplicative medical imaging studies ordered, thus reducing radiation dose to
patients and staff if fluoroscopy is used. The role of the RSO in this process would
be to educate providers about this resource and the upcoming requirement and
where appropriate, assist in its implementation.

7.1.2 Credentialling of providers who use fluoroscopy

According to the Joint Commission, licensed practitioners who provide care and
services without direction or supervision within the scope of their license must
undergo a process of called credentialling by the organization where they provide
care. This helps protect patients from unethical or untrained practitioners by rec-
ognizing the competency of a professional. This is a process of obtaining, verifying
and assessing the qualifications of a practitioner to provide specific care or services
within the organization. This process involves examination of the applicant’s educa-
tion, training, licensure, experience and other appropriate qualifications. Once
these have been evaluated, the practitioner may be granted privileges to perform a
specific scope and content of patient care services by the organization. A “privilege”
is defined as an advantage, right or benefit not available to everyone; the rights
and advantages enjoyed by a relatively small group of people, usually as a result of
education, training and/or experience [17].

The Accreditation Council for Graduate Medical Education (ACGME) sets and
monitors the professional education standards essential in preparing physicians to
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deliver safe, high-quality medical care in the U.S. [18]. To demonstrate competency
in a specific discipline, a practitioner must complete an ACGME-accredited training
program and pass an examination in the discipline administered by an independent
medical specialty board (e.g., American Board of Radiology, American Board of
Surgery, etc.).

Not all graduate medical training programs provide training in the safe use
of fluoroscopy. Thus, a practitioner may have used fluoroscopy during his/her
residency training and may be technically proficient in its use but have little or no
knowledge of how X rays are produced and the hazards they present to the patient,
the operator, and other personnel in the room. This can result in the overuse of
radiation during a procedure, resulting in unnecessary exposure to both the patient
and the practitioner.

A solution is to require training and credentialling of practitioners for the use of
fluoroscopy. The FDA advisory discussed above included the following recommen-
dations for operators [6]

* Be trained and understand system operation, including implications for
radiation exposure from each mode of operation;

* Be educated so that, on case-by-case basis, assess the risks and benefits for
individual patients;

* Counsel patients on symptoms and risks of large radiation exposures and
address risks from radiation in the consent form; and

* Be able to justify and limit the use of high dose rate modes of operation.

Some regulatory agencies have mandated training for operators. The State of
California Department of Public Health requires practitioners who use or supervise
the use of fluoroscopy to obtain a separate license as a Fluoroscopy Supervisor
and Operator [19]. Continuing education is required to maintain this license. The
City of New York Department of Health regulations require training of all persons
operating, or supervising the operation of, fluoroscopy systems (see below) [20].

AAPM Task Group Report No. 124 provides guidelines for establishing a cre-
dentialling and privileging program for users of fluoroscopy [21]. This effort will
require close coordination with and approval of the organization’s Chief Medical
Officer (CMO) and the office that oversees the process. The RSO can collaborate
with this office to evaluate the provider’s credentials and advise the credentialling
office on the appropriateness of the request, arrange for training, issue radia-
tion monitoring devices, and ensure appropriate personal protective equipment
(i.e., lead or lead equivalent protective aprons and eye wear) is available for the
individual.

7.2 Optimizing equipment and processes
7.2.1 Role of the Radiation Safety Officer

As the chief radiological compliance officer of the institution, the RSO oversees
the quality assurance program for medical imaging equipment. As such, when
regulators inspect the facility the RSO will be held to account for any findings or
violations. Therefore, while not directly responsible for performance evaluations,
the RSO should audit the program to ensure that they were performed on time and
in compliance with regulations, standards, and best practices. The RSO should have
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the authority to remove from service any equipment that is a radiological safety
hazard to patients, staff, or the public. This will ensure the equipment is function-
ing as designed and will not overexpose patients or staff.

The RSO is also responsible for overseeing the training in radiation safety that is
mandated by many regulatory agencies. Training should include

* Awareness of the magnitude of the radiation dose delivered by imaging
equipment

* Location of scattered radiation around the patient and in the imaging suite;

* Features of imaging equipment, particularly fluoroscopy units, whose use may
reduce patient exposure

* Requirements for monitoring radiation dose to staff and use of personal
protective equipment when appropriate

* Policies and procedures relevant to equipment selection and use.

However, this is the minimum expected of the RSO. As an advocate for patient
safety, the RSO should proactively seek out ways to optimize processes to reduce
patient dose.

7.2.2 Management of patient doses
7.2.2.1 Benchmarking radiation doses

It is well known that there is substantial variation in radiation dose between
procedures within an institution and for the sample procedure between healthcare
facilities [22]. Efforts to apply ALARA principles to medical imaging and inter-
ventional procedures need to appreciate that patient size, region to be image and
the clinical indications for the study will affect the radiographic technique(s) and
hence, patient dose. Collecting information about radiation doses from potentially
high dose procedures will assist the RSO to determine where to prioritize dose
reduction efforts. Comparing these results to published data (i.e., benchmarking)
will help the RSO to identify best practices and help uncover gaps in knowledge
or processes in the institution that can be addressed. These published data are
known as diagnostic reference levels (DRLs). For example, in 1999 the European
Commission published a guide to member states on the establishment of DRLs [23].
Once established, these levels are ..not to be exceeded for standard procedures
when good and normal practice regarding diagnostic and technical performance
is applied.” This publication also includes example DRLs collected from multiple
institutions in 10 member countries.

In the United States, the ACR offers accreditation for a variety of imaging
modalities, include CT and mammography. Accreditation ensures the facility is
providing the highest level of image quality and safety. For example, as part of the
CT accreditation application process, the facility must provide examples of CT
protocols for specific procedures with measured and calculated radiation doses [24].
These doses can be used by the facility to benchmark its CT scanners against similar
scanners at other sites.

Once DRLs have been established, the RSO can work collaboratively to imple-
ment routine collection and reporting of patient doses. This data can be used to
develop and implement standard protocols for typical imaging procedures. These
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protocols should be reviewed routinely to ensure that the institution is taking
advantage of the most recently published best practices. If a DRL is consistently
exceeded, an investigation should be initiated, and appropriate action taken.

7.2.2.2 Regulatory changes

Changes in regulations may mandate closer supervision of patient radiation
doses. For example, the City of New York Department Health and Mental Hygiene
completely repealed and re-enacted the radiation control regulations (Article 175
of the New York City Health Code [20]). The changes are numerous and of a broad
scope and will significantly increase the administrative and safety oversight burden
on the imaging facility. Although many of these changes are focused on occupa-
tional exposure to ionizing radiation, several - including requirements for initial
and ongoing training of fluoroscopy users — are focused on patient safety.

These regulations do not apply to facilities outside of New York City, but they
provide a road map for future regulations in other state jurisdictions. They also
provide a list of suggestions for the RSO to consider for the patient radiation dose
reduction efforts.

7.2.2.3 Optimization of patient dose

A limited review of the literature suggests that there are steps that can be taken
to reduce patient dose, over and above simply ensuring that imaging equipment
functions as designed and is operated within standards and regulations.

In a study of radiation dose reduction measures in a busy invasive cardiovascular
laboratory [25], investigators achieved a 40% reduction in the mean cumulative
skin dose to patients over a three-year period by

* Educating staff about properly adjusting imaging equipment and minimizing
duration of beam activation

* Verbally announcing air-kerma values at specific levels with the expectation
that further strategies for dose management would be implemented

 Adding air-kerma values to the final report of each procedure

* Investigating relationship between image quality and radiation dose and imple-
menting strategies to maintain acceptable image quality while keeping patient
dose to the minimum necessary to achieve the goals of the imaging procedure

* Increased use of copper x-ray beam spectral filters
* Reducing the fluoroscopy frame rate from 15 frames/s to 7.5 frames/s

* Recording and maintain on file radiation dose records by procedure and
provider

The U.S. Veterans Administration National Center for Patient Safety (NCPS)
(Ann Arbor, MI) funded a study to apply the principles of Healthcare Failure
Mode and Effect Analysis (HFMEA), developed by NCPS, to identify systematic
gaps associated with potentially high-radiation dose fluoroscopic procedures, to
assess the relative importance of different interventions to reduce dose, and to
identify areas to improve patient safety [26]. As an example high-radiation dose
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intervention, they chose to evaluate a pacemaker or implantable cardioverter
defibrillator lead extraction procedure. A total of 29 actions were devised of which
5 were determined to be of the highest priority for implementation to reduce
patient dose

* Develop a checklist that includes assessment and documentation of clinical risk
factors for radiation injury to patients

* Incorporate review of these risk factors into procedural time-outs

* Assign a staff member to verbally notify the operator at medically appropriate
times when dose thresholds have been reached. The operator must verbally
acknowledge each notification.

* Monitor the skin radiation dose or, if the peak skin dose is not displayed, the
reference point air kerma (in milligrays)

* For each type of procedure typically performed, develop an imaging protocol
that specifies the machine settings (technique factors); require physicists
periodically perform a protocol review, with collection of data, such as radia-
tion outputs for fluoroscopy and image recording.

These are but two examples of efforts by institutions to conduct a detailed
analysis of their processes, procedures and equipment function to understand
where, why, and how high radiation doses occur and what measures can be
implemented to effect reductions. The RSO can bring these and other studies to
the attention of both physicians and managers of the interventional cardiology
department in their institution.

7.3 Resources for the RSO

There are several resources available to the RSO on the internet. They can be
used to educate providers, managers, and medical physicists and focus attention
on the need to manage radiation dose to patients. These resources provide guidance
and suggestions for implementing change.

7.3.1 Image Gently® campaign

Formed in 2006, Image Gently® is a physician-led initiative begun as a committee
within the Society for Pediatric Radiology (SPR). Today, more than 50 medical, dental,
and allied professional societies from across the globe have joined as alliance organiza-
tions [27]. Like the Image Wisely® campaign discussed below, the goal of this initia-
tive is to change practice by raising awareness of opportunities to reduce radiation dose
with a focus on imaging of children. Implementation includes providing information
and free educational materials.

7.3.2 Image Wisely® campaign

Image Wisely® is a joint initiative of the American College of Radiology
(ACR), Radiological Society of North America (RSNA), American Society of
Radiologic Technologists (ASRT) and American Association of Physicists in
Medicine (AAPM). Formed to address concerns about the surge of public exposure
to ionizing radiation from medical imaging, its objective is to lower the amount of

10



The Role of the Radiation Safety Officer in Patient Safety
DOI: http://dx.doi.org/10.5772/intechopen.97058

radiation used in medically necessary imaging studies and eliminating unnecessary
procedures [28]. The campaign is focused on adult patients. It provides radiation
safety information by imaging modality for patients and providers. A free series of
online and mobile-compatible education modules are available that include case-
based questions that allow the viewer to improve, and then assess, understanding of
important safety concepts in medical imaging.

Imaging professionals, referring providers, image facilities, and associations
and educational programs are encouraged to sign a pledge to educate themselves
on radiation doses from imaging procedures, consulting with professionals prior
to ordering studies, optimize dose to ensure only necessary amounts are used to
produce images tailored to patient size and the diagnostic task, prevent duplication
of exams, and to actively promote these goals among colleagues, staff, members and
students.

7.3.3 Bonn Call for Action
In 2012, the IAEA issued the Call for Action at an international conference

on radiation protection in medicine in Bonn, Germany [29]. The goal of the
conference was to

Indicate gaps in current approaches to radiation protection in medicine;

Identify tools for improving radiation protection in medicine;

Review advances, challenges, and opportunities in this field; and

Assess the impact of the Call for Action in order to prepare new
recommendations.

The Bonn Call for Action Implementation Toolkit is an online platform offering
resources for improving radiation protection in medicine that was created as a result
of a follow-on conference in 2017. It includes educational resources for referring

physicians, radiology and nuclear medicine providers and other professionals,
medical physicists, manufacturers, and regulators [30].
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