
Chairman Mustio, Chairman Readshaw, and members of the House Professional Licensure Committee: 

My name is Keith Haidet. I am a practicing Diagnostic Radiologist at Lancaster General Health, Lancaster, 

PA, and President of the Pennsylvania Radiological Society. I am testifying on behalf of the Society in 

support of passage of House Bill 1545. 

The Pennsylvania Radiological Society (PRS), a chapter of the American College of Radiology (ACR), is an 

organization of over 1600 members representing radiologists, radiation oncologists, and radiation 

physicists from across the commonwealth. Our mission includes the advancement of the science of 

radiology, improvement in radiology services to patients and the medical community, and the 

establishment of high medical and ethical standards in the practice of radiology. 

As a corollary to our mission, we are testifying to support passage of House Bill 1545 which provides for 

medical imaging and radiation therapy licensure and establishes a Medical imaging and Radiation 

Therapy Board of Examiners. The PRS (and parent organization ACR} have long supported patient 

protection from excessive and improper use of radiation in medicine. Past ACR Council actions reflect 

the following: "The American College of Radiology supports licensure, certification, or other appropriate 

methods designed to assure the qualifications of all persons operating equipment emitting ionizing 

radiation." (adopted by the ACR Council 1986,1996,2006, 2016). 

Currently in Pennsylvania, State Regulation 25, Chapter 221 states that "an individual who operates an 

xray system shall be instructed adequately in the safe operating procedures and be competent in the 

safe use of the equipment". An adequate system of active surveillance, such as licensing, however, does 

not exist uniformly across the state to assure patients that individuals operating medical imaging or 

radiation therapy equipment are competent. Department of Health surveys focus mainly on hospitals 

and health systems and the personnel in private outpatient offices are not routinely scrutinized. 

Current Joint Commission (JACHO, the national hospital accrediting organization) standards specify 

training and certification standards for medical physicists who support diagnostic radiology and 

radiation oncology equipment and continuing education guidelines for technologists who operate 

diagnostic radiology and radiation oncology equipment, but do not specify specific education, training, 

and certification for all individuals operating medical imaging or radiation therapy equipment including 

physicians, physician assistants, nurse practitioners, and radiology assistants. It is currently the 

responsibility of individual states to set and enforce requirements for these individuals. In addition, only 

hospitals are accredited by the Joint Commission. A small dental office, orthopedic office, or chiropractic 

office that has an xray machine does not come under surveillance by the Joint Commission and does not 

have to follow hospital standards. These are locations where there is the greatest likelihood of 

nonqualified or under qualified personnel using radiation producing equipment. 

A Joint Commission Sentinel Event Alert published August 2011 reviews the radiation risks of diagnostic 

imaging including cancer risk, burns, hair loss, and other injuries. Patients most prone to harm from 

diagnostic radiation include children and young adults, pregnant women, individuals with medical 

conditions sensitive to radiation including diabetes mellitus and hyperthyroidism, and individuals 

receiving multiple doses over time. In this document, JACHO recommends that an organization develop 



a process to "ensure physicians and technologists who prescribe diagnostic radiation or use diagnostic 

radiation equipment receive dosing education and are trained on the specific model of equipment being 

used; and institute a process for annual education, review, and competency testing." A consistent 

mechanism for this to occur in Pennsylvania does not currently exist. Licensure of personnel involved in 

medical imaging or radiation therapy procedures addresses this issue. 

The ACR Technical Standard for Management of the Use of Radiation in Fluoroscopic Procedures 

(developed 2002, latest revision 2013) sets qualifications and responsibilities for personnel performing 

or supervising fluoroscopically guided procedures including physician or physician designee, qualified 

medical physicist, radiologic technologist, radiation therapist, and other ancillary personnel using 

fluoroscopy. Pennsylvania currently does not have a uniform mechanism to ensure that these 

qualifications and responsibilities are met. 

Qualifications recommended by the American College of Radiology include certification in Diagnostic 

Radiology or Radiation Oncology by the American Board of Radiology or equivalent, or completion of 

Accreditation Council for Graduate Medical Education (ACGME) or ACGME equivalent approved 

residency/fellowship that includes 6 months of training in fluoroscopic imaging procedures and 

documentation of successful completion of didactic course lectures and laboratory instruction in 

radiation physics, radiobiology, radiation safety, and radiation management applicable to the use of 

fluoroscopy, including passing a written examination in these areas. 

Personnel who have not completed a qualified residency/fellowship that includes fluoroscopy training 

and radiation safety training must meet similar stringent standards as set forth by the American College 

of Radiology which assure that the individual performing a fluoroscopic procedure possesses a 

fundamental clinical knowledge base and specific skills to perform the procedure safely. This includes 

basic understanding of anatomy, physiology, and pathophysiology and sufficient knowledge of clinical 

and imaging evaluation of patients to be able to identify patients for whom a specific procedure is 

indicated. Personnel should also be sufficiently trained to be able to anticipate whether a patient might 

be at increased risk for complications, require additional preprocedure or post procedure care, or have a 

contraindication to the procedure. Personnel must understand the operation of specific types of 

fluoroscopic equipment that they use to be able to use available dose management and image quality 

features effectively. 

Additional national organizations have promoted similar credentialing requirements including the 

International Atomic Energy Agency (IAEA), Centers for Medicare and Medicaid Services (CMS}, Nuclear 

Regulatory Commission (NRC), Food and Drug Administration (FDA), and Conference of Radiation 

Control Program Directors (CRCPD). 

The regulations which I have discussed to this point have applied to hospital personnel involved in 

medical imaging and radiation therapy procedures. Additional medical personnel using medical imaging 

procedures that involve ionizing radiation include dentists and dental specialists (orthodontists, 

endodontists, periodontists, prosthodontists, and oral surgeons) and their office personnel, 

chiropractors, veterinarians and their office personnel. Currently, uniform competency standards in 



medical imaging equipment use and safety are not promoted and enforced for these practitioners in 

Pennsylvania. 

There have been multiple scientific reports and articles in the public media that have stressed the need 

for uniform competency standards in medical imaging and radiation therapy equipment use and safety. I 

will itemize a few: 

Scientific Reports: 

1. 2009 publication "Ionizing Radiation Exposure of the Population of the United States" by the 

National Council on Radiation Protection and Measurements reported a 7X increase in radiation 

exposure to the population of the United States from medical radiation since the early 1980's. 

The contribution that medical radiation makes to the US population's per capita average annual 

exposure grew from 15% in the early 1980's to 48% in 2006. 

2. 2009 paper by Fazel and associates reported that myocardial perfusion imaging alone 

contributed to >22% of the total effective dose of medical imaging studies while CT of the chest, 

abdomen and pelvis accounted for 38%. 

3. 2009 paper by Mettler and associates reported that the per capita annual effective dose from 

medical procedures in the US was among the highest in the world. The US has approximately 

4.6% of the world's population and accounted for 12% of all radiologic procedures and 50% of 

all nuclear medicine procedures performed in the world. 

4. Barrington de Gonzalez and associates estimated that 29,000 future cancers could be related to 

CT scans performed in the US in 2007. 

Public media: 

1. 2008 an incident was described in which a 2 year old underwent an hour long CT scan and 

experienced facial burns and increased risk for cataracts and cancer. 

2. 2009 Los Angeles Times reported that 260 patients had been exposed to high doses of radiation 

during CT perfusion scans at 1 institution during an 18 month period. Many patients had 

temporary hair loss, with increased risk for cataracts. 

3. Early 2010 New York Times ran a series of articles on treatment errors in radiation oncology 

highlighting individual patient exposures that in several cases resulted in death. 

I have touched on many of the issues regarding the need for a Licensing Board to establish and enforce 

uniform competency standards in medical imaging and radiation therapy equipment use and safety in 

Pennsylvania. 

I introduce you to Anthony Montagnese MS DABR, certified medical physicist and Chief Radiation Safety 

Officer, Lancaster General Health, who will discuss this issue further. 

Keith Haidet, MD FACR 

President, Pennsylvania Radiological Society 

Attachments (7) 



The American College of Radiology, with more than 30,000 members, is the principal organization of radiologists, radiation oncologists, and clinical 

medical physicists in the United States. The College is a nonprofit professional society whose primary purposes are to advance the science of radiology, 

improve radiologic services to the patient, study the socioeconomic aspects of the practice of radiology, and encourage continuing education for 

radiologists, radiation oncologists, medical physicists, and persons practicing in allied professional fields. 

The American College of Radiology will periodically define new practice parameters and technical standards for radiologic practice to help advance the 

science of radiology and to improve the quality of service to patients throughout the United States. Existing practice parameters and technical standards 

will be reviewed for revision or renewal, as appropriate, on their fifth annivcrsazy or sooner, if indicated. 

Each practice parameter and technical standard, representing a policy statement by the College, has undergone a thorough consensus process in which it has 

been subjected to extensive review and approval. The practice parameters and technical standards recogni7.e that the safe and effective use of diagnostic 

and therapeutic radiology requires specific training, skills, and techniques, as described in each document. Reproduction or modification of the published 

practice parameter and technical standard by those entities not providing these services is not authori7.ed. 

Revised 2013 (Resolution 44)* 

ACR-AAPM TECHNICAL STANDARD FOR MANAGEMENT OF THE USE OF 
RADIATION IN FLUOROSCOPIC PROCEDURES 

PREAMBLE 

This document is an educational tool designed to assist practitioners in providing appropriate radiologic care for 
patients. Practice Parameters and Technical Standards are not inflexible rules or requirements of practice and are 
not intended, nor should they be used, to establish a legal standard of care1. For these reasons and those set forth 
below, the American College of Radiology and our collaborating medical specialty societies caution against the 
use of these documents in litigation in which the clinical decisions of a practitioner are called into question. 

The ultimate judgment regarding the propriety of any specific procedure or course of action must be made by the 
practitioner in light of all the circumstances presented. Thus, an approach that differs from the guidance in this 
document, standing alone, does not necessarily imply that the approach was below the standard of care. To the 
contrary, a conscientious practitioner may responsibly adopt a course of action different from that set forth in this 
document when, in the reasonable judgment of the practitioner, such course of action is indicated by the condition 
of the patient, limitations of available resources, or advances in knowledge or technology subsequent to 
publication of this document. However, a practitioner who employs an approach substantialJy different from the 
guidance in this document is advised to document in the patient record infonnation sufficient to explain the 
approach taken. 

The practice of medicine involves not only the science, but also the art of dealing with the prevention, diagnosis, 
alJeviation. and treatment of disease. The variety and complexity of human conditions make it impossible to 
always reach the most appropriate diagnosis or to predict with certainty a particuJar response to treatment. 
Therefore, it should be recognized that adherence to the guidance in this document will not assure an accurate 
diagnosis or a successful outcome. All that should be expected is that the practitioner will follow a reasonable 
course of action based on current know ledge, available resources, and the needs of the patient to deliver effective 
and safe medical care. The sole purpose of this document is to assist practitioners in achieving this objective. 

1 Iowa Me<lical Societv and Iowa Society of Anesthesiologists v. Iowa Board ofNursing, N.W.2d _(Iowa 2013) Iowa Supreme Court refuses to find 

that the ACR Technical Standard for Management of the Use of Radiation in Fluoroscopic Procedures (Revised 2008) sets a national standard for who may 

perform fluoroscopic procedures in light of the standard's stated purpose that ACR standards are educational tools and not intended to establish a legal 

standard of care. See also, Stanley v. McCarver. 63 P.3d 1076 (Ariz. App. 2003) where in a concurring opinion the Court stated that "published standards or 

guidelines of specialty medical organizations are useful in determining the duty owed or the standard of care applicable in a given situation" even though 

ACR standards themselves do not establish the standard of care. 

TECHNICAL STANDARD Management of Fluoroscopic Procedures 



I. INTRODUCTION 

This standard was revised collaboratively by the American College of Radiology (ACR) and the American 
Association of Physicists in Medicine (AAPM). 

Fluoroscopy is a technique that provides real-time X-ray ·imaging that is especially useful for guiding a variety of 
diagnostic and interventional procedures. In some cases fluoroscopic images may be stored as part of the patient 
examination. 

Fluoroscopy is frequently used to assist in a wide variety of medical diagnostic and therapeutic procedures, both 
within and outside of radiology departments. Fluoroscopic equipment capabilities have changed dramatically in 
recent years. The same fluoroscope may provide a number of operational modes, each of which is tailored to a 
specific clinical task. Modem fluoroscopic equipment is capable of delivering very high radiation doses during 
prolonged procedures. There have been reports of serious skin injuries in some patients undergoing certain 
fluoroscopically guided procedures [1-3]. Interventional procedures that do not result in a skin injury are not risk 
free to the patient. The risk of a stochastic injury later in life is elevated for pediatric patients who have a longer 
projected life span and are more radiosensitive in the first decade of life than are adults [4]. Therefore, the use of 
tluoroscopy in medical institutions must be proactively managed so that the levels of patient radiation exposures 
are appropriate for the medical demands of the procedures, taking into account risks and benefits. Management of 
the use of radiation must also ensure adequate safety of the medical personnel involved in these procedures. The 
intent of this standard is to assist physicians, Qualified Medical Physicists radiologic technologists, and other 
ancillary personnel in achieving the above goal. 

Additional information regarding patient radiation safety in imaging is available from many reliable sources, 
including the Image Gently® for children (www.imagegently.org) and the Image Wisely® for adults 
(www.imagewisely.org) websites. 

Il. QUALIFICATIONS AND RESPONSIBILITIES OF PERSONNEL 

A. Physician 

Each facility should have a policy for granting fluoroscopic privileges to all physicians who perform or supervise 
fluoroscopy. Local credentialing and privileging processes should include review of training records and of 
procedures that use fluoroscopy to determine that the physician is both properly trained and qualified in 
fluoroscopy. Physicians must comply with all applicable state and federal laws and regulations, and with 
institutional policies and procedures for fluoroscopy licensure or certification [5,6]. 

The physician performing or supervising fluoroscopically guided procedures must have the following initial 
qualifications: 

Certification in Radiology, Diagnostic Radiology or Radiation Oncology by the American Board of 
Radiology, the American Osteopathic Board of Radiology, the Royal College of Physicians and Surgeons of 
Canada, or the College des Medecins du Quebec. 

or 
Completion of a residency/fellowship program approved by the Accreditation Council for Graduate Medical 
Education (ACGME), the Royal College of Physicians and Surgeons of Canada (RCPSC), the College des 
Medecins du Quebec, or the American Osteopathic Association (AOA) that includes 6 months of training in 
fluoroscopic imaging procedures. Documentation of the successful completion of didactic course lectures and 
laboratory instruction in radiation physics, radiobiology, radiation safety, and radiation management 
applicable to the use offluoroscopy, including passing a written examination in these areas. 

or 
Be privileged for specific fluoroscopically guided procedures. The following is recommended: 
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Physicians whose residency did not include radiation physics, radiobiology, radiation safety, and radiation 
management may still be considered as having met the qualifications if they have performed at least 10 
procedures of each type for which they intend to use fluoroscopic guidance under the direction of a qualified 
physician who has met these standards and who certifies that the trainee meets minimum clinical and 
fluoroscopy safety standards. These physicians must also have documented evidence of at least 4 hours of 
didactic lectures and laboratory instruction in radiation physics, radiobiology, radiation safety, and radiation 
management - including imaging of pediatric patients and pregnant patients [7 ,8] - applicable to the use of 
fluoroscopy, and should have satisfactorily passed an examination in these areas. Physicians who perform 
complex interventional procedures (e.g., vascular, cardiovascular, neurological, urological) should have at 
least 8 hours of didactic lectures and laboratory instruction in radiation physics, radiobiology, radiation safety, 
and radiation management applicable to the use of fluoroscopy, and have satisfactorily passed an examination 
in these areas. 

A fundamental clinical knowledge base and specific skills are required to perform fluoroscopic procedures 
safely. In addition to a basic understanding of anatomy, physiology, and pathophysiology, the physician 
should have sufficient knowledge of the clinical and imaging evaluation of patients to identify those patients 
for whom a specific procedure is indicated. The physician should also be able to evaluate each patient's 
clinical status in order to anticipate whether the patient might be at increased risk for complications, require 
additional preprocedure or postprocedure care, or have contraindications to the procedure. The physician must 
understand the operation of the specific types of fluoroscopic equipment that he or she operates or supervises 
in sufficient detail to be able to use available dose management and image quality features effectively. 

Maintenance of Competence 

Maintenance of competence for fluoroscopy is the same as maintenance of competence for any other medical 
procedure. The physician should regularly perform fluoroscopic procedures in sufficient numbers to maintain 
success rates and limit complications consistent with the difficulty of and risk associated with the procedures. 

Competence must also be assured by requiring training for all individuals who will be using eft newly installed 
equipment or who are being newly introduced to existing equipment. 

Continuing Medical Education 

Continuing education should be in accordance with the ACR Practice Parameter for Conti1ming Medical 
Education (CME) and should include continuing education in radiation protection and other areas related to the 
use of fluoroscopy. 

B. Qualified Medical Physicist 

A Qualified Medical Physicist is an individual who is competent to practice independently in one or more of the 
subfields in medical physics. The American College of Radiology (ACR) considers certification, continuing 
education and experience in the appropriate subfield(s) to demonstrate that an individual is competent to practice 
one or more of the subfields in medical physics, and to be a Qualified Medical Physicist. The ACR strongly 
recommends that the individual be certified in the appropriate subfield(s) by the American Board of Radiology 
(ABR), the Canadian College of Physicists in Medicine, or the American Board of Medical Physics (ABMP). 

A Qualified Medical Physicist should meet the ACR Practice Parameter for Continuing Medical Education 
(CME). (ACR Resolution 17, adopted in 1996- revised in 2012, Resolution 42.) 

The appropriate subfield of medical physics for this standard is Diagnostic Medical Physics. (Previous medical 
physics certification categories including Radiological Physics, Diagnostic Radiological Physics, and Diagnostic 
Imaging Physics are also acceptable.) 
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CME should include education in radiation dosimetry, radiation protection, and equipment performance related to 
the use of fluoroscopy. 

The Qualified Medical Physicist must be familiar with the principles of imaging physics, radiation dosimetry, and 
radiation protection; the current guidelines of the National Council on Radiation Protection and Measurements 
(NCRP); laws and regulations pertaining to the performance of fluoroscopic equipment; the function, clinical 
uses, and performance specifications of the imaging equipment; and calibration processes and limitations of the 
instruments used for radiation measurement. The Qualified Medical Physicist should also have sufficient 
knowledge of the clinical methods and goals of relevant medical procedures to critically evaluate the use of the 
equipment with regard to patient and personnel safety as well as image quality. 

The Qualified Medical Physicist should regularly perform a sufficient number of radiation measurements, 
dosimetric calculations, and equipment performance evaluations of fluoroscopic equipment of the types being 
used to maintain competence in the performance of these activities. The Qualified Medical Physicist should 
maintain experience in the clinical applications of equipment by periodically observing clinical procedures. 

C. Registered Radiologist Assistant 

A registered radiologist assistant is an advanced level radiographer who is certified and registered as a radiologist 
assistant by the American Registry of Radiologic Technologists (ARRT) after having successfully completed an 
advanced academic program encompassing an ACR/ASRT (American Society of Radiologic Technologists) 
radiologist assistant curriculum and a radiologist-directed clinical preceptorship. Under radiologist supervision, 
the radiologist assistant may perform patient assessment, patient management, and selected examinations as 
delineated in the Joint Policy Statement of the ACR and the ASRT titled "Radiologist Assistant: Roles and 
Responsibilities" and as allowed by state law. The radiologist assistant transmits to the supervising radiologists 
those observations that have a bearing on diagnosis. Performance of diagnostic interpretations remains outside the 
scope of practice of the radiologist assistant. (ACR Resolution 34, adopted in 2006) 

ARRT registered radiologist assistants as recognized by the ACR and ASRT Joint Statement on the Radiologist 

Assistant, Roles and Responsibilities may perform specific fluoroscopic procedures under the direct supervision2 
of a radiologist. 

ARRT registered radiologist assistants performing specific fluoroscopic procedures under the direct supervision2 
of a radiologist should have received formal training in radiation management and must undergo a formal 
authorization process, administered by the facility, for fluoroscopically guided interventional procedures. 

D. Radiologic Technologist and Radiation Therapist 

Certification by the ARRT and/or unrestricted state license is required for radiologic technologists and radiation 
therapists. 

Radiologic technologists or radiation therapists assisting with fluoroscopy should be thoroughly trained in 
radiography of the organ systems involved in a fluoroscopic procedure. 

Radioiogic technoiogists and radiation therapists must have received formai training in radiation management. 
Those assisting with fluoroscopy for fluoroscopically guided interventional procedures should undergo a formal 
authorization process, administered by the facility. 

2 For the purpose of this parameter, direct supervision means that the physician must be present and immediately available to furnish assistance and 

direction throughout the perfonnance of the procedure. It does not mean that the physician must be present in the room where the procedure is perfonned. 
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E. Other Ancillary Personnel 

Other ancillary personnel who are qualified and duly licensed or certified under applicable state law may, under 
supervision by a radiologist or other qualified physician, perform fluoroscopic examinations or fluoroscopically 
guided imaging procedures. Supervision by a radiologist or other qualified physician must be direct or personaP, 
and must comply with local, state, and federal regulations. 

All ancillary personnel using fluoroscopy should be credentialed for those fluoroscopic examinations or 
procedures and should have completed 40 hours of didactic education or its equivalent in digital image acquisition 
and display, contrast media, fluoroscopic unit operation and safety, image analysis, radiation biology, radiation 
production and characteristics, and radiation protection; and 40 hours of clinical experience supervised by a 
radiologist or medical physicist. Required CME for other ancillary personnel performing fluoroscopy should 
include education in radiation dosimetry, radiation protection, and equipment performance related to the use of 
fluoroscopy. (ACR Resolution 52, adopted in 2010) 

F. Supervision 

Only physicians or other ancillary personnel (as defined in Section ILE) who meet the above qualifications should 
operate a fluoroscopic system while exposing a patient to radiation. 

The only exceptions are for registered and/or licensed radiologic technologists or radiation therapists who perform 
fluoroscopy only as a positioning or localizing procedure. These procedures must be performed under the direct 
supervision of a physician who meets the above qualifications. In addition, these procedures must have prior 
written approval by the medical director of the appropriate department or service, and there must be written 
authority, policies, and procedures for designating technologists who perform such procedures. 

ID. PROCEDURAL SPECIFICATIONS 

The written or electronic request for fluoroscopic procedures should provide sufficient information to demonstrate 
the medical necessity of the examination and allow for the proper performance and interpretation of the 
examination. 

Documentation that satisfies medical necessity includes 1) signs and symptoms and/or 2) relevant history 
(including known diagnoses). The provision of additional information regarding the specific reason for the 
examination or a provisional diagnosis would be helpful and may at times be needed to allow for the proper 
performance and interpretation of the examination. 

The request for the examination must be originated by a physician or other appropriately licensed health care 
provider. The accompanying clinical information should be provided by a physician or other appropriately 
licensed health care provider familiar with the patient's clinical problem or question and consistent with the state 
scope of practice requirements. (ACR Resolution 35, adopted in 2006) 

When practicable, the request should include key information on recently performed related procedures, including 
modality, date, findings, and location of the images. 

3 The American College of Radiology approves of the practice of certified and/or licensed radiologic technologists perfonning fluoroscopy in a facility or 
department as a positioning or localizing procedure only, and then only if monitored by a supervising physician who is personally and immediately 
available*. The.re must be a written policy or process for the positioning or localizing procedure that is approved by the medical director of the facility or 
department/service and that includes written authority or policies and processes for designating radiologic technologists who may perfonn such procedures. 
(ACR Resolution 26, 1987- revised in 2007,Resolution 12-m) 
*For the purposes of this parameter, "personally and immediately avallable" is defined in manner of the "personal supervision" provision of CMS--a 
physician must be in attendance in the room during the ped'onnance of the procedure. Program Memorandum Carriers, DHHS, HCFA, Transmittal B-01-28, 
April 19, 2001. 

TECHNICAL STANDARD Management of Fluoroscopic Procedures I 5 



--- ---------

Clinical management of radiation is essential for every procedure [6,9,10]. Ways of managing radiation are 
discussed in Appendix B. 

IV. DOCUMENTATION 

Informed consent should be documented as outlined in the A CR- SIR P ractice Parameter on Informed Consent for 
Imaa:e-Guided Procedures. 

All available radiation dose data should be recorded in the patient's medical record [6,11,12]. If cumulative air 
kerma or air kenna-area-product data are not available, the fluoroscopic exposure time and the number of 
acquired images (radiography, cine, or digital subtraction angiography) should be recorded in the patient's 
medical record. 

If the cumulative air kerma at the reference point exceeds the substantial radiation dose level (SRDL), which is 
typically set at 5 gray (Gy), provisions should be made for patient follow-up to allow for detection and 
management of possible radiation effects [6, 10, 13]. (For specific classes of procedures, if a higher or lower SRDL 
is chosen it should be supported by published literature or data collected by the facility [11].) If follow-up for 
possible radiation injury is indicated, the patient should be advised of the potential for radiation injury to the skin 
and be given instructions for proper follow-up, and these steps should be documented in the medical record [6]. 
When potentially high-dose procedures are repeated, (e.g., TIPS, or for neuroembolization), previous skin 
exposure should be considered [14]. 

All known grade 3 or higher fluoroscopically induced tissue reactions must be reviewed using the institution's 
quality processes [6]. (The NCI skin toxicity grade 3 skin reaction is defined as "moist desquamation other than 
skin folds or creases" [6]. For further information see Appendix C. 

V. QUALITY CONTROL AND IMPROVEMENT, SAFETY, INFECTION CONTROL, AND 
PATIENT EDUCATION 

Policies and procedures related to quality, patient education, infection control, and safety should be developed and 
implemented in accordance with the ACR Policy on Quality Control and Improvement, Safety, Infection Control, 
and Patient Education appearing under the heading Position Statement on QC & Improvement, Safety, Infection 
Control, and Patient Education on the ACR website (http://www.acr.org/guidelines). 

The quality assurance (QA) program should include the review of personal radiation monitor results and patient 
radiation dose-related information and/or complications [6]. Practitioners should compare patient dose-related 
information against institutional and national benchmarks; if available, and evaluate outliers as part of an ongoing 
QA program [15]. 
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APPENDJXA 

Quantities and Units -Definitions 

Air kerma: The amount of energy released in air by radiation per unit mass of air. The unit of air kerma is the gray 
(Gy). 

Dose (also known as absorbed dose): the amount of energy imparted by radiation to specified matter, (e.g., soft 
tissue) per unit mass. The unit of dose is the gray. An older unit still used in the literature is the rad (radiation 
absorbed dose). 1 Gy = 100 rad. 

Cumulative air kerma: Air kerma of the primary X-ray beam measured under specific conditions and expressed as 
the equivalent value at the Patient Entrance Reference Point [16]. It is the air kerma accumulated at a specific 
point in space relative to the fluoroscopic gantry during a procedure. It does not include backscatter and is 
measured in units of Gy. Cumulative air kerma is also known as reference air kerma and sometimes referred to as 
reference dose. Earlier publications used the term "cumulative dose" and the abbreviation "CD" for this quantity 
[10]. 

Dose rate: the dose of radiation per unit of time. 

Effective dose (E): Effective dose must be calculated. It cannot be measured. It is calculated by multiplying actual 
organ doses by tissue weighting factors, which indicate each organ's relative sensitivity to radiation, and adding 
up the total of all the weighted organ doses. The sum of the products is the effective dose. These weighting factors 
are designed so that the effective dose represents the dose the total body could receive (uniformly) that would 
yield the same stochastic risk as various organs receiving different doses. The unit of effective dose is the sievert 
(Sv), though the older unit the rem is still in use. 
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Kenna-area-product: (More accurately, air kerma-area product, since this quantity is usually determined in air.) 
The integral of air kerma across the entire X-ray beam emitted from an X-ray tube. Kenna-area product is a 
surrogate measurement for the entire amount of energy delivered to the patient by the beam. Kerma-area product 
is measured in units of Gycm2

• The Intemational Commission on Radiation Units and Measurements (ICRU) 
notation for this quantity is PKA [17]. It is sometimes abbreviated as KAP. Earlier publications used the term dose
area product and the abbreviation "DAP" for this dose metric [10]. 

Patient entrance reference point (lnterventional reference point): For isocentric fluoroscopy equipment it is 
defined as a point located 15 cm in the direction of the X-ray source along the central ray of the X-ray beam 
between the focal spot and the image receptor. Manufacturers of fluoroscopic equipment that is not isocentric may 
define the reference point as specified by the IEC [16,18] and Food and Drug Administration [19]. 

Isocenter for a C-arm fluoroscopy system: A point in space, defined by the gantry axis of rotation through which 
the central ray of the X-ray beam passes regardless of beam orientation. An object placed at the isocenter will not 
move across the field of view as the C-arm is rotated. 

Substantial Radiation Dose Level (SRDL): An appropriately selected reference value used to trigger additional 
dose management actions during a procedure and medical follow-up of a patient for a radiation level that might 
produce a clinically relevant injury in an average patient. There is no implication that radiation levels above the 
SRDL will always cause an injury or that radiation levels below the SRDL will never cause an injury [6]. 

APPENDIXB 

The clinical management of radiation X-Ray prescription and operator exposure encompasses three areas of 
necessary action on the part of the fluoroscopists, the Qualified Medical Physicist and other ancillary staff team 
members participating in a fluoroscopic procedure. 

A. Fluoroscopy Equipment and Machine Settings 

Equipment must provide fluoroscopic image quality and recording capability that is adequate for the procedures 
performed. Fluoroscopic equipment requirements for specific radiologic examinations are found in the parameters 
or standards for those examinations. Equipment incapable of operating at tube voltages of at least 100 kVp or with 
a maximum source-image receptor distance of less than 45 cm must not be used for examinations other than for 
distal extremities. All equipment must have spacers to maintain the minimum source-to-skin distance (SSD) and 
should have spacers to achieve the recommended SSD [6,18,20,21]. All interventional fluoroscopy equipment 
should be equipped with displays of air kerma rate, kerma area product and cumulative air kerma [18,21]. All 
fluoroscopy units, equipped with cumulative-air-kerma displays and/or air kerma-area-product displays should 
have their calibrations verified periodically by a Qualified Medical Physicist. Examinations must be performed 
only with fluoroscopic image intensification or with solid state flat panel image receptors and with radiographic 
equipment that meets all applicable federal and state radiation requirements. Mobile X-ray fluoroscopic 
equipment should be used in an appropriately protected environment whenever feasible, and as applicable by state 
or local regulations. When use in a protected environment is not practical, alternate precautions, such as keeping 
people not involved in the procedure as far away as their duties or conditions allow, should be employed. 

Equipment that will be used to routinely image small or pediatric patients must provide operational modes with 
technical factors that arc appropriate [6,22-27]. Prior to clinical use, the fluoroscopy system must be configured to 
provide a lower dose rate to the patient consistent with the image-quality requirements of the operator selected 
specific protocol. A Qualified Medical Physicist can assist with the proper adjustment of the fluoroscope's 
radiation output. Fully automatic exposure controls should be used when possible. Of particular importance is the 
need for size specific acquisition protocols to be pre-configured on the X-ray system and available for any 
pediatric fluoroscopic use. Additional considerations are also needed for potentially lengthy procedures that will 
involve obese patients. Equipment performance monitoring should be performed in accordance with the ACR 
Technical Standard for Diagnostic Medical Physics Performance Monitoring of Radiographic and Fluoroscopic 
Equipment. 
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B. Patient Exposure Controls 

The intended use of specific patient protocols is to be included as part of a 'time-out' that occurs prior to a 
fluoroscopic surgical procedure. All personnel participating in the procedure share a responsibility for achieving 
both patient and staff radiation management and safety goals. A culture of safety allows personnel to recognize 
and correct unsafe practices or bring them to the attention of other personnel who can correct the situation [6). 
The radiation exposure to the patient must be limited to that required for the procedure being performed [28). If it 
is necessary to perform a fluoroscopic or fluoroscopically guided procedure on a pregnant patient, it should be 
performed in accordance with the ACR-SPR Practice Parameter for Imaging Pregnant or Potentially Pregnant 
Adolescents and Women with Ionizing Radiation and international guidelines [7,8]. During a procedure, the 
operator's choice of X-ray settings (table-side controls) can advantageously affect and substantially reduce patient 
exposure while maintaining high and fully acceptable image quality. The operator and any technologists helping 
to operate a fluoroscope should be familiar with the features of the specific machine that determine patient dose 
and the controls that activate or adjust them. Behaviors that will reduce patient exposure include the following: 

1. Use of fluoroscopy sparingly and only when real time imaging guidance is needed. 
2. Use of a lower imaging-recording frame rate (cine or DSA rate setting). 
3. Use of a low fluoroscopic pulse rate. Items #1 and #2 adhere to the guideline: "Pause and Pulse". 
4. When fluoroscope provides multiple dose rate modes, select the lowest dose rate that provides adequate 

image quality. 
5. Use of short duration of recorded exposure runs for DSA and Cine, which reduces the total number of 

images created and associated patient dose. Record images only when higher quality images are essential 
for review and documentation. When lower quality images ate adequate for documentation, fluoroscopic 
images should be recorded instead. 

6. Use of an electronic magnification mode for fluoroscopy or image recording only when the improved 
image quality is necessary. 

7. Collimate to the least area needed for the imaging task to restrict the volume of tissue receiving a direct 
radiation dose. 

8. To the extent that is practical, maximizing the distance between the entrance plane of the patient and the 
focal spot of the X-ray tube. 

9. Place the image receptor as close as reasonably possible to the patient. 
I 0. Remove anti-scatter grid when imaging small bodies or body parts. 
11. Use other dose-reducing features, such as "virtual collimation", which allows adjustment of the collimator 

without irradiating the patient, and semiradiolucent wedges, which reduce the dose to areas where high 
image photon flux is not needed. 

C. Staff and Operator Exposures 

Each person routinely exposed to radiation from fluoroscopic procedures must be provided with at least one 
personal radiation monitor approved by the National Voluntary Laboratory Accreditation Program (NVLAP). 
Individuals must comply with state regulations regarding wearing of radiation monitors. If a single monitor is 
normally worn outside the apron at the collar level, the institution or facility may consider providing an 
additional monitor to be worn underneath the apron for personnel involved in complex interventional procedures 
and use of a method to estimate occupational dose that accounts for the protection provided by the garments 
[6,29]. Other testing should be used periodically to test the adequacy of protection provided by protective 
garments. The institution or facility must provide a radiation monitor, to be worn underneath any protective 
garments used, for each person who has declared her pregnancy. All monitors should be worn consistently, in the 
same location, and must be returned for collection at the appointed time for accurate readings to be obtained. 
Physicians who perform interventional procedures regularly should wear radiation protective eyewear and/or use 
ceiling-mounted shields to minimize the risk of developing radiation-induced cataracts [6,30-32]. Auxiliary 
shielding, (ceiling mounted, machine mounted or freestanding) should be used whenever practical and may be 
substituted in whole or in part for personal protective garments. Behaviors to reduce staff and operator exposure 
include: 
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1. Wearing personal protective equipment using mobile shields as available. 
2. Reducing patient exposure since operator scatter is directly related to patient exposure. 
3. Positioning the X-ray tube under the patient if possible. For angled views, position the X-ray tube on the 

side opposite the fluoroscopy staff, if feasible. 
4. When possible, positioning staff at least 1 meter away from the region of patient intercepted by the X-ray 

beam. 
5. Directing all staff including the operator to step at least 1 meter away or more from the region of the 

patient being exposed during use of DSA, Cine, and Spot fluorography. 

Detection and Management of Tissue Reactions: 

Patients should have follow-up for significant skin reactions if their fluoroscopic procedures have exceeded the 
SDRL. Each facility should have robust quality processes for detecting and evaluating fluoroscopic tissue 
reactions. This process must be sensitive enough to detect essentially all grade 3 and higher reactions [6] and most 
grade 1 or grade 2 reactions. The inclusion in the quality process of transient prompt erythemas (those that appear 
and spontaneously resolve within a few days of the index procedure) with no later reactions should also be 
considered in the facility's policy. 

Skin Reaction Grades (Summarized from NCRP 168) 

NCI Skin Toxicity Grade Description 
(NCl,2006) 

1 Faint to moderate erythema 
2 Moderate to brisk erythema; patchy moist 

desquamation, mostly confined to skin folds and 
creases; moderate edema 

3 Moist desquamation other than skin folds and 
creases 

4 Skin necrosis or ulceration of full-thickness 
dermis; spontaneous bleedinJl; from involved site 

NCRP 168 recommends that follow-up for significant tissue reactions remain the responsibility of the operator 
(physician performing the fluoroscopic procedure) for at least one year after the procedure; they also suggest that 
follow-up may be performed by another healthcare provider who remains in contact with the physician 
performing the procedure [ 6]. 

The Society of Interventional Radiology recommends providing patients receiving significant radiation doses 
written follow-up instructions upon discharge that informs them to notify the physician performing the procedure 
and/or the qualified medical physicist of the results of their self-examination of the irradiated area after a 
designated period of time. Clinical follow-up is then arranged if the examination is positive for findings of 
deterministic radiation effects [10]. 

NCRP i 68 further recommends that ail suspicious findings should be treated as a probable radiation effect unless 
an alternative diagnosis is established. Patients with skin injuries should be referred to a physician experienced in 
managing radiation injuries (i.e., a radiation oncologist). Available skin dose information should also be provided 
to the treating physician [6]. Continujty of care is enhanced when the individual currently caring for a tissue 
reaction has substantially complete medical records documenting the index procedure and the history of prior 
relevant care. 
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These medical records must clearly identify the presence and intensity of tissue reactions and their locations on 
the patient's skin. Where practicable, patients (or family members) should have sufficient knowledge to alert 
providers so that this information is available in the medical records. 

Providers planning additional FGI procedures should review existing medical records for information on possible 
fluoroscopic (or radiotherapeutic) tissue reactions. Where appropriate, this information should also be collected as 
part of evaluating the patient's medical history. 

*Practice parameters and technical standards are published annually with an effective date of October I in the 
year in which amended, revised, or approved by the ACR Council. For practic:e parameters and technical 
standards published before 1999, the effective date was January 1 following the year in which the practice 
parameter or technical standard was amended, revised, or approved by the ACR Council. 

Development Chronology for this Standard 
2002 (Resolution 22) 

Amended 2006 (Resolution 16g, 17, 36) 
Revised 2008 (Resolution 6) 
Amended 2010 (Resolution 52) 
Revised 2013 (Resolution 44) 
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Diagnostic radiation is an effective tool that can save lives. The higher the dose of 
radiation delivered at any one time, however, the greater the risk for long-term 
damage. If a patient receives repeated doses, harm can also occur as the 
cumulative effect of those multiple doses over time.1

•
2

•
3 Conversely, using 

insufficient radiation may increase the risk of misdiagnosis, delayed treatment, or, if 
the initial test is inadequate, repeat testing with the attendant exposure to even 
more radiation.4 The risks associated with the use of ionizing radiation in diagnostic 
imaging include cancer, burns and other injlJries.1•

5
•
6

•
7 X-rays are officially classified 

as a carcinogen by the World Health Organization's International Agency for 
Research on Cancer, the Agency for Toxic Substances and Disease Registry of 
the Centers for Disease Control and Prevention, and the National Institute of 
Environmental Health Sciences. 1 

Over the past two decades, the U.S. population's total exposure to ionizing 
radiation has nearly doubled.8 Diagnostic imaging can occur in hospitals, imaging 
centers, physician and dental offices, and any physician can order tests involving 
exposure to radiation at any frequency, with no knowledge of when the patient was 
last irradiated or how much radiation the patient received. From the 72 million CT 
(computerized tomography) scans performed in the U.S. during 2007, one study 
estimated that 29,000 future cancers and 14,500 future deaths could develop due 
to radiation (cancer incidence= 0.04 percent).9 Another study estimates the 
incidence of cancer related to CT radiation at 0.02 to 0.04 percent. 10 While these 
studies' conclusions rely upon some currently unverified scientific assumptions -
namely, a linear relationship between radiation dose and risk even at very low 
exposures - they do highlight the need to maintain radiation doses as low as 
reasonably achievable when obtaining needed diagnostic information. 

While experts disagree on the extent of the risks of cancer from diagnostic 
imaging, there is agreement that care should be taken to weigh the medical 
necessity of a given level of radiation exposure against the risks, and that steps 
should be taken to eliminate avoidable exposure to radiation.7 Patients most prone 
to harm from diagnostic radiation are children and young adults; 11 pregnant 
women; 12 individuals with medical conditions sensitive to radiation, such as 
diabetes mellitus and hyperthyroidism;6 and individuals receiving multiple doses 
over time.2 The diagnostic procedures most commonly associated with avoidable 
radiation doses are CT, nuclear medicinie and fluoroscopy.13 This Alert focuses on 
diagnostic radiation and does not cover therapeutic radiation or fluoroscopy. While 
fluoroscopy is used diagnostically, there are special issues associated with its use 
that make it inappropriate to be included here. 

As a result of the potential dangers associated with ionizing radiation, the Centers 
for Medicare & Medicaid Services (CMS) will require the accreditation of facilities 
providing advanced imaging services (CT, magnetic resonance imaging (MRI), 
positron emission tomography (PEn, nuclear medicine) in non-hospital, 
freestanding settings beginning January 1, 2012. In addition , the state of California 
has mandated that facilities that furnish CT X-ray services become accredited by 
July 1, 2013. This California law also requires the documentation of the dose of 
each CT exam; annual verification of each dose by a medical physicist; and 
reporting dose errors to patients and physicians. In addition, in May, the American 
College of Radiology (ACR) launched its National Radiology Data Registry (NRDR), 
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a warehouse of ACR registry databases that 
compares radiology facilities regionally and 
nationwide according to facility type. The fee-for
service registry includes a tool that can be used 
to target specific areas for improving practice. 

Addressing contributing factors to eliminate 
avoidable radiation dosing 
There are actions that organizations can take to 
eliminate avoidable radiation. First, staff should be 
aware of the contributing factors to, and activities 
that can help eliminate, avoidable radiation doses, 
which include: 

• A comprehensive patient safety program, 
including education about dosing in 
imaging departments. 

• Awareness of the potential dangers from 
diagnostic radiation among organizational 
leadership, hospital staff and patients. 

• Adequate awareness among physicians 
and other clinicians about the levels of 
radiation trpically used and related 
risks.1,6,14. 

• Training on how to use complex new 
technology.4 

• Guidance in the appropriate use of 
potentially dangerous procedures and 
equipment. 16 

• Adequately trained and competent staff. 
• Knowledge regarding typical doses. 
• Clear protocols that identify the maximum 

dose for each type of study. 
• Consulting with a qualified medical 

physicist when designing or altering scan 
protocols. 

• Communication among clinicians, medical 
physicists, technologists and staff. 

• Safety, operational and functional checks 
of the equipment before initial use and 
periodically thereafter. 

Actions suggested by The Joint Commission 
Health care organizations can reduce risks due to 
avoidable diagnostic radiation by raising 
awareness 17 among staff and patients of the 
increased risks associated with cumulative doses 
and by providing the right test and the right dose 
through effective processes, safe technology and a 
culture of safety. 

Right test 
1. In order to reduce the exposure of the patient 

to ionizing radiation, use other imaging 
techniques, such as ultrasound or MRI, 
whenever these tests will produce the required 
diagnostic information at a similar quality 
level.17 

2. Create and implement processes that enable 
radiologists to provide guidance to and 

dialogue with referring physicians regarding 
the appropriate use of diagnostic imaging 
using the American College of Radiology's 
Appropriateness Criteria®.17 

See relevant Joint Commission requirements: 
LD.04.04.07 (hospital and critical access hospital); 
LD.04.04.09 (ambulatory) 

Right dose 
3. Adhere to ALARA guidelines as required by 

the Nuclear Regulatory Commission. The 
ALARA acronym stands for "as low as 
reasonably achievable" - making sure doses 
are as low as possible while achieving the 
purposes of the study.18 

4. Adhere to the Society for Pediatric Radiology's 
Image Gently guidelines when providing 
imaging radiation (or fluoroscopy) to 
children11

•
19

•
20 and, for adults, adhere to the 

Image Wisely guidelines (developed by the 
American College of Radiology and the 
Radiological Society of North America in 
collaboration with the American Association of 
Physicists in Medicine and the American 
Society of Radiologic Technologists).22 

5. Provide physicians and technologists with 
reference doses based on anatomy, purpose 
of the study, and patient size. Establish 
appropriate dose ranges for high-volume and 
high-dose diagnostic imaging studies. 

6. Radiologists should assure that the proper 
dosing protocol is in place for the patient being 
treated. 

7. Institute a process for the review of all dosing 
protocols either annually or every two years to 
ensure that protocols adhere to the latest 
evidence. 

8. Investigate patterns outside the range of 
appropriate doses. Track radiation doses from 
exams repeated due to insufficient image 
quality or lack of availability of previous studies 
to identify the causes. Address and resolve 
these problems through education and other 
measures.4 

9. Record the dosage or exposure as part of the 
study's summary report of findings. 

See relevant Joint Commission requirements: 
LD.04.04.07 (hospital and critical access hospital); 
LD.04.04.09 (ambulatory) 

Effective processes 
10. Create and implement policies and procedures 

delineating those responsible for approving 
changes to password-protected diagnostic 
imaging protocols and for monitoring new 
developments in diagnostic imaging. Provide 
for oversight of these policies and procedures 
and related activities, including control of the 



Sentinel Event Alerl, Issue 47 
Page3 

password, by a multidisciplinary group with 
expertise in radiation (such as a radiation 
safety committee), including a medical 
physicist.4 

11 . Develop and implement policies and 
procedures that delineate physical protective 
risk reduction measures to be taken by staff 
delivering radiation to patients, including 
appropriate lead shielding for both patients 
and employees and radiationfirotection 
training for all technologists.4• 

1 

12. Expand the radiation safety officer's role to 
explicitly include patient safety and involve the 
officer in the organization's patient safety 
committee. 

13. Ensure all physicians and technologists who 
prescribe diagnostic radiation or use 
diagnostic radiation equipment receive dosing 
education and are trained on the specific 
model of equipment being used.4•

1 
•
21 Institute 

a process for annual education, review and 
competency testing. 

See relevant Joint Commission requirements: 
HR.01 .02.01, HR.01.02.05, HR.01 .04.01, 
HR.01.05.03 (all programs), HR.02.02.01 
(ambulatory), MS.03.01.01, MS.03.01.03, 
MS.06.01 .03 (hospital) 

Safe technology 
14. Perform an organization-wide audit/survey of 

diagnostic imaging equipment that have the 
potential of emitting high amounts of 
cumulative radiation {related standard 
EC.02.04.01 EP 2). Implement a system for 
centralized quality and safety performance 
monitoring of this inventoried equipment under 
the supervision of a qualified medical physicist 
or your organization's multidisciplinary group 
with radiation expertise or both. (This 
equipment may no longer solely be within the 
province of the radiology department and may 
be located within a variety of hospital or clinical 
departments, including the cardiac 
catheterization suite and the OR. In the 
ambulatory setting, this equipment may be 
found in physician or dental offices.) 

15. Have a qualified medical physicist test all 
diagnostic imaging equipment initially and at 
least annually or every two years thereafter to 
assure proper installation and calibration, and 
review scanning protocols and doses.4 Such 
tests should be conducted in accordance with 
applicable state and federal laws and 
regulations. Where no such regulations exist, 
tests should be conducted in accordance with 
the applicable standards as promulgated by 
the American Association of Physicists in 
Medicine. 

16. Ensure that recommended quality control, 
testing (including daily ·functional tests) and 
preventive maintenance activities are 
performed in accordance with manufacturer's 
guidelines. The health care organization, in 
consultation with the medical physicist, should 
identify in writing these activities, their 
frequencies, and who will perform them. 

17. Invest in technologies that optimize or reduce 
dose. 4, 1922.23 

See relevant Joint Commission requirements: 
EC.02.02.01, EC.02.04.01, EC.02.04.03, 
EC.04.01.01 - EC.04.01.05 (all programs); 
EC.02.04.01, EP 7 and EC.02.04.03 EP 15 
(ambulatory) 

Safety culture 
18. Use the following Joint Commission standards 

to support the use of safe and effective 
diagnostic radiation: LD.03.01.01, 
LD.03.04.01, LD.03.05.01, LD.03.06.01 (all 
programs). The concepts in these standards 
promote a safety culture, which is necessary 
for the safe use of diagnostic radiation. A 
safety culture is expressed in the beliefs, 
attitudes and values of an organization's 
employees regarding the pursuit of safety. It is 
present in the organization's structures, 
practices, controls, and policies, which are 
used to achieve greater safety. For more 
information about safety culture, see Sentinel 
Event A/erl Issue 43: Leadership committed to 
safety. 

In addition, The Joint Commission: 
19. Endorses the creation of a national registry to 

track radiation doses as the start of a process 
to identify optimal and reference doses.1

•
7

•
16 

20. Encourages manufacturers to incorporate 
dosage safeguards into equipment and to 
capture dose information in the patient's 
electronic medical record and national dose 
registry .13 

21. Supports stricter regulations designed to 
eliminate avoidable imaging and monitor the 
appropriateness of self-referred imaging 
studies (referral of a patient to a facility in 
which the referring physician has a financial 
interest).16 

This Alert's content is based in part on input from 
the following: Jason H. Launders, senior project 
officer and medical physicist, ECRI Institute; Ronni 
Solomon, executive vice president and general 
counsel, ECRI Institute; Frank Federico, executive 
director, Strategic Partners, Institute for Healthcare 
Improvement; and W. Geoffrey West, Ph.D., 
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DABR, CHP, president and chief medical physicist, 
West Physics Consulting, LLC. 
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The Joint Commission has approved the following revisions for prepublication. While revised requirements are published 
in the semiannual updates to the print manuals (as well as in the online E-dition®), accredited organizations 
and paid subscribers can also view them in the monthly periodical The Joint Commission Perspectives'J. To begin 
your subscription, call 877-223-6866 or visit http://www.jcrinc.com. 

Revised Requirements for 
Diagnostic Imaging Serivices 

APPLICABLE TO HOSPITALS AND CRITICAL ACCESS HOSPITALS 

Effective July 1, 2015 

Environment of Care (EC) 

Standard EC.02.01.01 
The [critical access] hospital manages safety and security 
risks. 

Elements of Performance for EC.02.01.01 
A 14. The [critical access] hospital manages magnetic 

resonance imaging CMRh safety risk.s associated with the 
following; 

• Patients who may experience elaustrophobia. 
anxiety, or emotional distress 

• Patients who may require uraent or emergent 

medical care 

• Patients with medical Implants. devices. or imbedded 
metallic foreign objects (such as shrapnel) 

• Ferromagnetic objects entering the MRI environment 

• Acoustic noise 

A 16. The [critical access) hospital manages magnetic 
resonance imaging (MRI) safety risks by doing the 
following: & 
• Restricting access of everyone not trained in MRI 

safety or screened by staff trained in MRI safety from 

the scanner room and the area that immediately 
precedes the entrance to the MRI scanner room. 

• Making sure that these restricted areas are 
controlled by and under the direct supervision of staff 
trained in MRI safety. 

• Posting signage at the entrance to the MRI scanner 
room that conveys that potentially dangerous 
magnetic fields are present in the room. Signage 
should also indicate that the magnet is always on 
except in cases where the MRI system. by its design. 
can have its magnetic field routinely turned on and 
off by the operator. 

Standard EC.02.02.01 
The [critical access] hospital manages risks related to 
hazardous materials and waste. 

Element of Performance for EC.02.02.01 
A 17. For [critical access] hospitals that provide computed 

tomography (CT), positron emission tomography 
(PET>. or nuclear medicine CNM) services: The results 
of staff dosimetry monitoring are reviewed at least 
quarterly by the radiation safety officer. diagnostic 
medical physicist. or health physicist to assess whether 
staff radiation exposure levels are "As Low As 
Reasonably Achievable" (ALARA) and below regulatory 
limits. 

Note 1: For the definition of ALARA. please refer to U.S. 
Nuclear Requ/atorv Commission federal regulation 1 O 
CFR 20.1003. 

Key: A indicates scoring category A; C indicates scoring category C; D indicates that documentation is required; M indicates Measure of Success is needed; 

A indicates an Immediate Threat to Health or Safety; A indicates situational decision rules apply; & indicates direct impact requirements apply; [J indicates 

an identified risk area 

Copyright 2015 The Joint Commission 1 
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Note 2: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
pef(ormed for diaaaosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such conditions. 

Standard EC.02.04.01 
The [critical access) hospital manages medical equipment 
risks. 

Element of Perfonnance for EC.02.04.01 
A 10. The [critical access] hospital identifies quality control and 

maintenance activities to maintain the quality of the 
diagnostic computed tomography (CD. positron 
emission tomography CPED. magnetic resonance 
imaging (MRI). and nuclear medicine CNM) images 
produced. The [critical access] hospital identifies how 
often these activities should be conducted. (See also 
EC.02.04.03. EP 15) 

Standard EC.02.04.03 
The [critical access] hospital inspects, tests, and maintains 
medical equipment. 

Elements of Perfonnance for EC.02.04.03 
C 15. The [critical aecessJ hospital maintains the quality of the 

diagnostic computed tomography (CD. positron 
emission tomography (PED. magnetic resonance 
imaging (MRD. and nuclear medicine <NM) images 
produced. (See also EC.02.04.01 . EP 7) 

A 17. @Fer [eFitlGal aGGe&B) t:lespitals iR Callfemia that 
pFevide GeR'lp1:1ted teR'legraphy (CT) eerviGes; A 
~1:1alifieeh~edieal f'lRysisist A'leas1:1res tt:le ast1:1al r:aeiatieR 
eese • preel1:i1seel 9y east:I ellagReslis CT iA'lagiRg systefFI 
at least aRR1:1ally aAe •+'eFifies tt:lat tRe raElialieR elese 
elisJ:!layee eR tt:le systefFI for staRelare ael1:1lt braiR, ael1:1lt 
abEleffleR, aREI peeiatFis er:aiR pretesels is \vftRiR 20 
i:ierseAt ef tt:le ast1:1al aA'le1:1At ef r:aelialieR eese deli'41ereel. 
Tl:ie elates ef tRese •1erifieatieAs are eles1:1FF1eRteel. © 
Nete: Thi& e!eR'leRt ef ~elfeFFRaRse is awlisaaJe eR!~· fer 
systems SB@aB#e ef sa.4;1:1/atiRfl aRE1 di~laWn.<J 1adiati9R 
f1e&e6:. 
• Fer tt:la dafiR~ieR ef ' r:adi.at1e·R desa' Aifer te seslieR 116111 ~ ef ll:le 
Califemla Healtll aREI Safety CeEle. 

For diagnostic computed tomography CCTl serviees: At 
least annually, a diagnostic medical physicist does the 
following: ill 
• Measures the radiation dose Cin the form of volume 

computed tomography dose index fCTDlvon> 
produced by each diagnostic CT itnagihg system for 
the following four CT protocols: adult brain. adult 

Copyright 2015 The Joint Commission 

abdomen, pediatric brain. and pediatric abdomen. If 
one or more of these protocols is not used by the 
[critical access] hospital. other commonly used CT 
protocols may be substituted, 

• Verifies that the radiation dose (in the form of 
CTDlvol) produced and measured for each protocol 
tested is within 20 percent of the CTDlvol displayed 
on the CT console. The dates. results, and 
verifications of these measurements are 
documented. 

Note 1 : This element of performance is only applicable 
for systems capable of calculating and displaying 
radiation doses. 

Note 2: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such conditions. 

Note 3: Medical physicists are accountable for these 
activities. They may be assisted with the testing and 
evaluation of equipment performance by individuals who 
have the required training and skills. as determined by 
the physicist. (See also HR.01.02 . .D1, EP 1: 
HR.01 .02.05. EP 20; HR.01.02.07. EPs 1and2: 
HR.01 .06,01, EP 1,' and LD.03.06.01, EP 4) 

A 19. @ For diagnostic computed tomography (CT) 
services: At least annually, a diagnostic medical 
physicist conducts a performance evaluation of all CT 
imaging equipment. The evaluation results, along with 
recommendations for correcting any problems identified, 
are documented. The evaluation includes the use of 
phantoms to assess the following imaging metrics: & 
• Image uniformity 

• Slice thickness accuracy 

• Slice position accuracy (when prescribed from a 
scout image) 

• Alignment light accuracy 

• Table travel accuracy 

• Radiation beam width 

• High-contrast resolution 

• Low-contrast resolution 

• Geometric or distance accuracy 

• CT number accuracy and uniformity 

• Artifact evaluation 

Note 1: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 

2 
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maxillofacial region or to obtain guidance for the 
treatment of such conditions. 

Note 2: Medical physicists are accountable for these 
activities. Thev may be assisted with the testing and 
evaluation of equipment performance bv individuals who 
have the required training and skills. as determined by 
the physicist. <See also HR.01.02.01. EP 1: 
HR.01.02.05. EP 20: HR.01.02.07. EPs 1 and 2; 
HR.01.06.01. EP 1; and LD.03.06.01. EP 4J 

A 20. @At least annually. a diagnostic medical physicist or 
magnetic resonance imaging CMRI) scientist conducts a 
performance evaluation of all MRI imaging equipment. 
The evaluation results. along with recommendations for 
correcting any problems identified. are documented. The 
evaluation includes the use of phantoms to assess the 
following imaging metrics: 4 
• Image uniformity for all radio{reguency CRF) coils 

used clinically 

• Signal-to-noise ratio (SNR) for all coils used clinically 

• Slice thickness accuracy 

• Slice position accuracy 

• Alignment light accuracy 

• High-contrast resolution 

• Low-contrast resolution Cor contrast-to-noise ratio) 

• Geometric or distance accuracy 

• Magnetic field homogeneity 

• Artifact evaluation 

Note: Medical physicists or MRI scientists are 
accountable for these activities. They may be assisted 
with -the testing and evaluation of equipment 
per(ormance by individuals who have the required 
training and skills. as determined by the medical 
physicist or MRI scientist (See also HR.01.02.01. EP 1.· 
HR.01.02.05. EP 20: HR.01.02.07. EPs 1and2.· 
HR.01.06.01. EP 1: and LD.03.06.01. EP 41 

A 21 . @At least annually. a diagnostic medical physicist or 
nuclear medicine physiCist conducts a performance 
evaluation of all nuclear medicine imaging equipment. 
The evaluation results. along with recommendations for 
correcting any problems identified. are documented. The 
evaluations are conducted for all of the image tvpes 
produced clinicallv by each NM scanner (for example. 
planar and/or tomographic) and include the use of 
phantoms to assess the following imaging metrics: & 
• Image uniformity/system uniformity 

• High-contrast resolution/system spatial resolution 

Copyright 2015 The Joint Commission 

• Sensitivity 

• Energy resolution 

• Count-rate performance 

• Artifact evaluation 

Note 1: The following test is recommended. but not 
required: Low-contrast resolution or detectabilitv for non
planar acquisitions. 

Note 2: The medical physicist or nuclear medicine 
physicist is accountable for these activities. He or she 
may be assisted with the testing and evaluation of 
equipment performance by individuals who have the 
required training and skills. as determined by the medical 
physicist or nuclear medicine physicist. (See also 
HR.01.02.01. EP 1; HR.01.02.05. EP 20: HR.01.02.0l. 
EPs 1and2.· HR.01 .06.01. EP 1.· and LD.03.06.01. EP 

~ 

A 22. @ At least annually. a ·diagnostic medical physicist 
conducts a performance evaluation of all positron 
emission tomography (PED imaging equipment. The 
evaluation results. along with recommendations for 
correcting any problems identified. are documented. The 
evaluations are conducted for all of the image types 
produced clinically by each PET scanner (for example. 
planar and/or tomographic) and include the use of 
phantoms to assess the following imaging metrics: & 
• Image uniformity/system uniformity 

• High-contrast resolution/system spatial resolution 

• Low-contrast resolution or detectability (not 
applicable for planar acauisitions) 

• Artifact evaluation 

Note 1: The following tests are recommended. but not 
required. for PET scanner testing: sensitivitv. enemv 
resolution. and count-rate performance. 

Note 2: Medical physicists are accountable for these 
activities. They may be assisted with the testing and 
evaluation of equipment performance by individuals who 
have the required training and skills. as determined by 
the medical physieist. <See also HR.01.02.01. EP 1: 
HR.01.02.05. EP 20; HR.01.02.07. EPs 1and2: 
HR.01.06.01. EP 1: and LD.03.06.01. EP 4) 

A 23. For computed tomography (CT>. positron emission 
tomography (PET>. nuclear medicine CNMl. or 
magnetic resonance Imaging (MRI) services: The 
annual performance evaluation conducted by the 
diagnostic medical physicist or MRI scientist (for MRI 
only) includes testing of image acquisition display 

3 
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monitors fo~ maximum and minimum luminance. 
luminance uniformitv. resolution. and spatial accuracy. 

Note 1 : This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conaitions affecting the 
maxlflofaaial region or to obtain guidance for the 
treatment of such conditions. 

Note 2: Medical physicists or MRI scientists are 
accountable for these activities. They may be assisted 
with the testing and evaluation of equipment 
performance by individuals who have the required 
training and skills. as determined by the physicist or MRI 
scientist. (See also HR.01.02.01. EP 1: HR.01.02.05. EP 
20: HR.01.02.07. EPs 1 and 2: HR.01.06.01. EP 1: and 
LD.03.06.01. EP 4) 

Standard EC.02.06.05 
The [critical access] hospital manages its environment during 
demolition, renovation, or new construction to reduce risk to 
those in the organization. 

Elements of Performance for EC.02.06.05 
A 4. For computed tomography (CT), positron emission 

tomography (PET>. OI" nuclear medicine (NM) 
services: Prior to installation of new imaging eauipment. 
replacement of existing imaging equipment. or 
modification to rooms where ionizing radiation will be· 
emitted or radioactive materials will be stored (such as 
scan rooms or hot labs). a medical physicist or health 
physicist conducts a structural shielding design ~ 
assessment to specify required radiation shielding. 

Note: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 
maxi/lofacial region or to obtain guidance for the 
treatment of such conditions. 
• For addltional guidance on shielding designs and radiation protection 
survevs, see Na!!onat Council on Ridiation Protection and 
Measurements Reoort No. 147 !NCRP-147l. 

A 6. For computed tomography (CT). positron emission 
tomography (PED. or nuclear medicine (NM) 
icervkes: -After inste!!ation of ime.ging <:au!pment or 
construction in rooms where ionizing radjatjon will be 
emitted or radioactive materials will be stored, a medical 
physicist or health physicist conducts a radiation 
protection survey to verify the adequacy of installed 
shielding. * This survey is conducted prior to clinical use 
of the room. 

Note: This .element of performance doe'S not apply to 
dental cone beam CT radioOraphic jmaging studies 
performed for diagnosis of conditiOns affecting the 
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maxillofacial region or to obtain guidance (Qr the 
treatment of such conditions. 
• For addjtlooal guidance on shkildfng designs ahd radjatiOn protedfon 
suryevs see National Couiic!I on Radiation Protection and 
Meas\Jrements Reoort No 147 INCRP-147l. 

Human Resources (HR) 

Standard HR.01.02.05 
The [critical access] hospital verifies staff qualifications. 

Element of Performance for HR.01.02.05 
C 20. @The [critical access] hospital verifies and documents 

that diagnostic medical physicists who support computed 
tomography (CD services have board certification in 
diagnostic radiologic physics or radiologic physics by the 
Amerjcan Board of Radiology. or in Diagnostic Imaging 
Physics by the American Board of Medical Physics. or in 
Djagnostic Radiological Physics by the Canadian 
College of Physicists in Medicine. or meet all of the 
following requirements: @ 

• A graduate degree in physics. medical physics. 
biophysics. radiologic physics. medical health 
physics. or a closely related science or engineering 
discipline from an accredited college or university 

• College coursework in the biological sciences wjth at 
least one course in biology or radiation biology and 
one course in anatomy. physiology. or a similar topic 
related to the practice of medical physics 

• Documented experience in a clinical CT environment 
conducting at least 10 CT performance evaluations 
under the direct supervision of a board-certified 
medical physicist 

Note: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such conditions_ 

Standard HR.01.05.03 
Staff participate in ongoing education and training. 

Elements of Performance for HR.01.05.03 
C 14. @The [critical access) hospital verifies and documents 

that technologists who perform diagnostic computed 
tomography ccn examinations participate in ongoing 
education that includes annual training on the following: 
@ 

• Radiation dose optimization techniques and tools for 
pediatric and adult patients addressed in the Image 
Gently® and Image Wisely® campaigns 
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• Safe procedures for operation of tbe types of CT 
equipment they will use 

Note 1: Information on the Image Gentfv and Image 
Wisely initiatives can be found online at 
http://www.imageqentlY.ora and 
htto:llwww.imagewiselv.om. respectively. 

Note 2: This element of pefformance does not apply to 
CT systems used for therapelific radiation treatment 
planning or de/iverv. or for calculating attenuation 
coefficients for nuclear medicine studies. 

Note 3: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such conditions. 

c 25. @The [critieal access) h·ospital verifies and documents 
that technologists who perform magnetic resonance 
imaging (MRI) examinations participate in ongoing 
education that includes annual training on safe MRI 
practices In the MRI environment. including the following: 
@ 

• Patient screening criteria that address ferromagnetic 
items. electrically conductive items. medical implants 
and devices. and risk for Nephrogenic Systemic 
Fibrosis (NSF> 

• Proper patient and equipment positioning activities to 
avoid thermal ihjuries 

• Equipment and supplies that have been determined 
to be acceptable for use in the MRI environmeht (MR 
safe or MR conditional) * 

• MRI safety response procedures for patients who 
require urgent or emergent medical care 

• MRI svstem emergency shutdown pr0cedures. such 
as MRI system quench and crvogen safety 
procedures 

• Patient hearing protection 

• Management of patients with claustrophobia. 
anxiety. or emotional distress 

• Terml nology (Or defining {he safety of i!!!ms In the magnetic resonance 
environment Is crovlded In ASTM F2503 Standard Practice for Marking 
Medical Oeylces and Other Items for Safety In the Magnetic Resonance 
Environment Chttc:/IW'My as1m.ornl. 

Medication Management (MM) 

Standard MM.06.01.01 
The [critical access] hospital safely administers medications. 

Copyright 2015 The Joint Commission 

Element of Performance for MM.06.01 .01 
C 13. Before administering a radioactive pharmaceutical for 
-- diagnostic purposes. staff verify that the dose to be 

administered is within 20% of the prescribed dose. or. if 

the dose is prescribed as a range. staff verify that the 
dose to be administered is within the prescribed range. 
~ 

Provision of Care, Treatment, and Services (PC) 

Standard PC.01.02.15 
The [critical access] hospital provides for diagnostic testing. 

Elements of Performance for PC.01.02.15 
C 5. @ Fer (Gritieal assess) l:lespitals in Califemia tl:lat previEle 

semp~e.El temegraphy (CT) servises: The [critical 
access] hospital documents in the patienfs reserel the 
radiation dose index CCTDlvol. OLP. or size-specific dose 
estimate [SSDEU on every study produced during a 
diagnostic computed tomography (CT} examination. The 
radiation dose index must be exam specific. summarized 
by series or anatomic area. and documented in a 
retrievable format. & © 
Note 1: This element of performance is only applicable 
BR/¥ for systems capable of calculating and displaying 
radiation dose& indices. 

Note 2: This element of performance does not apply to 
systems used for therapeutic radiation treatment 
planning or delivery, or for calculating attenuation 
coefficients for nuclear medicine studies. 

Note 3: This element of performance does not apply to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such conditions. 

Note 4: While the CTDlvol. DLP. and SSDE are useful 
Indicators for monitoring radiation dose indices from the 
CT machine. they do not represent the patient's radiation 
dose. 
~ l"er Ille 9eliRitieR ef 'ra9JalleR 9ese· Riferl9 seG111111 118111 {I} ef tile 
CalifeFRla MeallR aRe Safe~· Cede. 

~ Fer (GFitiGal aGseee) heepltale tRat previde 
EtlagReetiG sempllted temegraphy (en eervlsee: The 
iAter:pretive FeJilert ef a Eliagnestis CT stuEly insl1:1Eles the 
velume GElA'IJill:lteel temegraphy Elese inElelE (CTQlvel) er 
Elese leRgth preEl1:1st (QLP) raEliatien Elese. The Elese is 
either reserEleEI in tl:ie Jilatient's inter:pFeti>1e repert er 
inGl1:1EleEI en tRe Jilr:etesel page. 

5 



,,. 
The Joint Commission 

Prepublication Requirements continued 
January 9, 2015 

~ Fer [6rlti6al a66eee) hespltals IA Califemla that 
pre~de semputed temegFaphy (CT) seNiGes; The 
(GFilioal aooes~ l'lasf'lital eleGtraAieally seAas·eael'I CT 
st1:1ay aAa i:ir:etasal page tl'lat lists ~e FaaiatiaA ease * 
aAa Felatea teel'IAioal ta·otaF6 ta tl'le [GFitioal aeee·ss] 
l'laspital's eleetraAio piet1:1Fe arohi>JiAg aAa 
eaR'IR'll:IAioatiaAs systeM. 

Netei Tf:li& e!emeRtefpeFfoRRaRfiB i6 aw!iGa/:Jle eRlyJer 
sy.&tems eapa/:Jle efealel:lta#Rg aRfl fli6f31ayiRg FafliatieR 
666e6,. 

• Fer iRe clefiAilieA el "c:alllalleR dese• refer 19 seslleR l1 fi111 t:lj ef IRe 
CalileFRie Meallll ~II Safely Cede. 

A 10. For [crltlcal access] hospitals that provide 
diagnostic computed tomography (CT), magnetic 
resonance Imaging CMRI), positron emission 
tomography !PET), or nuclear medicine (NM) 
services: Prior to conducting a diagnostic imaging 
study, the [critical access) hospital verifies ·the following : 
.&_ 

• Correct patient 

• Correct imaging site 

• Correct patient positioning 

• For CT only: Correct imaging protocol 

• For CT only: Correct scanner parameters 

Note: This element of performance does not applv to 
dental cone beam CT radiographic imaging studies 
performed for diagnosis sf conditions affecting the 
maxillofacial region or to obtain guidance for·the 
treatment of such conditions. 

A 12. For [critical access] hospitals that provide 
diagnostic computed tomography (CT), magnetic 
resonance Imaging (MRI), positron emission 
tomography (PET>. or nuclear medicine CNMl 
services: The [critical access) hospital considers the 
patient's age and recent imaging exams when deciding 
on the most appropriate type of imaging exam. & 
Note 1: Knowledge of a patient's recent imaging exams 
can help to prevent unnecessarv duplication of these 
examinations. 

Note 2: This element of performance does n0t applv to 
dental cone beam CT radioqraphlc Imaging studies 
performed for diagnosis of conditions affecting the 
maxil/ofacial region or to obtain guidance for the 
treatment of such conditions. 

Standard PC.01.03.01 
The [critical access] hospital plans the patient's care. 

Copyright 2015 The Joint Commission 

Elements of Performance for PC.01.03.01 
A 25. The [critical access] hospital establishes or adopts 

·diagnostic computed tomography <CT> imaging protocols 
based on current standards of practice. which address 
key criteria including clinical indication. contrast 
administration. age (to indicate whether the patient is 
pediatric or an adult). patient size and body habitus. and 
the expected radiation dose index range. & 
Note: This element of performance does not apply to 
dental cone beam CT radiographic Imaging studies 
performed for diagnosis of conditions affecting the 
maxlllofacial region or to obtain guidance for the 
·treatment of such conditions. 

A 26. Diagnostic computed tomography CCTI imaging 
protocols are reviewed and kept current with input from 
an interpreting radiologist. medical physicist. and lead 
imaging technologist to make certain that they adhere to 
current standards of practice and account for changes in 
CT imaging equipment. These reviews are conducted at 
time frames identified by the !critical access] hospital. & 
Note: This element of performance does not apply to 
dental cone beam CT radiographic imaging stJ..Jdies 
performed for diagnosis of conditions affecting the 
maxillofaoial region or to obtain guidance for the 
treatment of such conditions. 

Performance Improvement (Pl) 

Standard Pl.01.01.01 
The (critical access] hospital collects data to monitor its 
performance. 

Elements of Performance for Pl.01.01.01 
A 46. The (critical access] hospital collects data on patient 

thermal injuries that occur during magnetic resonance 
imaging exams. 

A 47. The [critical access] hospital collects data on the 
following: 

• Incidents where ferromagnetic objects unintentionally 
ante.rAd !tie mannetir. re$onanc;-.t;i il'!'l~OiM ll\llRI\ 
scanner room 

• Injuries resulting from the presence of ferromagnetic 
objects in the MRI scanner room 

Standard Pl.02.01.01 
The (critical access] hospital compiles and analyzes data. 

6 
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A 6. The [critical access) hospital reviews and analyzes 
incidents where the radiation dose index CCTDlvol. DLP. 
or size-specific dose estimate fSSDEJ) from diagnostic 
CT examinations exceeded expected dose index ranges 
identified in imaging protocols. These incidents are then 
compared to external benchmarks. 

Note 1: While the CTDlvol. DLP. and SSDE are useful 
indicators for monfforing radiation dose indices from the 
CT machine. thev do not represent the patienrs radiation 

~ 
Note 2: This element of petformance does ncit applv to 
dental cone beam CT radiographic imaging studies 
petformed for diaanosis of conditions affecting the 
maxillofacial region or to obtain guidance for the 
treatment of such condffions. 

Copyright 2015 The Joint Commission 7 



2016 Joint Commission Update for Hospital 
Imaging Departments 
A changing format and new requirements for dose optimization and technologist 
certification reflect the continuing shift of healthcare reform 

As healthcare continues to march forward with numerous reforms, it falls to its various 
accrediting bodies to set standards to guide actual progress. Radiology is subject to many such 
accrediting bodies, but perhaps the largest is the Joint Commission, which oversees accreditation 
for all healthcare specialties. The most recent updates - including changes to the survey process 
itself as well as the scoring system - could have a major impact on radiology departments as a 
whole. Judith M. Atkins, RN, MSN, president and CEO ofMcKenna Consulting, spoke to 
radiology administrators at the 2016 annual meeting of the Association for Medical Imaging 
Management (ARRA) to help them parse through some of the latest updates and decide how 
best to address them. 
Format of the Standards 
Rather than develop department-specific requirements, Joint Commission standards are function
based. This means each category can be applied to any department, albeit in varying degrees. 
Essentially, the standards follow the patient to ensure consistent levels of care across the 
healthcare organization. The central theme of all standards, according to Atkins, is proactive risk 
reduction. "You learn from what mistakes other people have made and proactively put things in 
place to keep it from happening in your organization," she explained. 
The Survey Process 
The Joint Commission surveyors have traditionally used what is called a tracer methodology to 
gather information on-site. Essentially, this means they follow the patient care 



experience throughout the entire healthcare delivery processes, and they do this in one of two 
ways: 
• They look at individual tracer activity, where individual patient experiences are used as a frame 
of reference to investigate care processes; or 
• They look at system tracer activity, following one particular process and seeing how it is 
employed across the hospital, as well as how it interacts with other processes. 
The latest revision of the standards adds new facets to tracer methodology, with an increased 
focus on radiation exposure, including how dose is recorded and how staff are avoiding 
overexposure. There are also new tracer elements related to cleaning, disinfection and 
sterilization; contracting for nuclear radiotracers; and patient flow in the emergency department. 
Intra-cycle Monitoring 
As important as the surveys themselves are, Atkins noted that the periods between surveys are 
just as crucial. During these phases, facilities are required to undertake intra-cycle monitoring 
(ICM) and perform self-assessments of compliance. The Joint Commission offers all of the 
necessary resources on its website, including the Focused Standards Assessment (FSA) scoring 
tool. The FSA provides a set of customized standards for a facility's accredited programs and 
services against which the facility can compare its progress. 
Atkins cautioned that looking at the final report from the most recent survey is essential during 
these intervening periods. "Repeat findings are critical. If they find it again, then you have a 
pattern or a trend of ignoring your responsibility to fix it," she told her AHRA audience. 
New Scoring System 
Perhaps one of the biggest changes to the accreditation process is how surveyors score a 
facility's progress. Traditionally, each standard is designated as an A (all-or-nothing, either the 
requirement is met or it is not) or a C (deficiencies are assessed based on frequency), and each 
landard is scored 0, 1 or 2 (non-compliant, partial or compliant). 

Beginning in January, however, this system will be replaced and every report will be based 
around the Survey Analysis for Evaluating Risk (SAFER) matrix. A product of the Joint 
Commission's multiphase process improvement Project REFRESH, the matrix is designed to 
better demonstrate aggregate risk scoring while prioritizing and focusing on corrective actions. 
The matrix itself consists of a 3 x 3 grid, where the Y-axis (vertical) illustrates the likelihood an 
action will harm a patient, staff or visitor (low, moderate, high) and the X-axis denotes the scope 
of the issue (limited, pattern or widespread). Each deficiency is plugged into the matrix as it is 
discovered, with widespread, high-risk deficiencies requiring the most immediate attention. The 
SAFER matrix is also color-coded, with the highest priorities at the top in red and the lowest at 
the bottom in yellow. 
Atkins said that the new system shifts the focus of risk scoring. "It's not just about the wording 
of the EP [element of performance), it' s also about the surveyor and about their judgment on
site," Atkins said. The color coding also serves a secondary purpose: For deficiencies in the red 
and dark orange sectors, facility response must include details of how executive leadership will 
be involved in addressing the fix, as well as the full preventive plan to avoid future recurrences. 
All deficiencies must be brought up to code within 60 days of receiving the final report. 
Dose Optimization 
Concerns about radiation exposure during diagnostic imaging have increased in recent years, 
driving the development of new technologies and techniques to optimize dose, with the goal of 
achieving the best possible image quality at the lowest possible dose. The latest Joint 



Commission standards reflect this enhanced focus on patient safety through regular evaluation of 
dose protocols and operator certification. 
Much of the concern over radiation is directed toward computed tomogr ap hy (CT), one of the 
most commonly used diagnostic tests, and the modality featured prominently throughout the new 
Joint Commission standards. Perhaps most importantly, accredited facilities are required to have 
a diagnostic medical physicist conduct a full performance evaluation of all CT imaging 
equipment at least annually and fully document the results. Phantoms must be used to assess a 
host of parameters, including image uniformity, slice thickness accuracy and artifact evaluation, 
among others. 
A separate EP requires the diagnostic medical physicist to also conduct an annual review of CT 
dose protocols for adult brain, adult abdomen, pediatric brain and pediatric abdomen. Dose must 
be measured in the form of CT dose index (CTDivol) for all CT imaging systems, and the 
physicist must ensure that the calculated value is within 20 percent of the CTDivol value 
displayed on the scanner console. 
Similar testing must be conducted at least annually for all nuclear medicine imaging equipment 
by a diagnostic medical physicist or nuclear medicine physicist. 
MRI Requirements 
While radiation dose concerns are eliminated with magnetic resonance imaging (_ ·1Rl), The 
Joint Commission standards still feature several patient safety requirements for the modality. 
One of these requirements relates to patients' physical comfort inside the MRI scanner. Under 
the standards, facilities are required to manage safety risks related to: 
• Claustrophobia, anxiety or other emotional distress; 
• Medical implants, devices and other embedded metal; 
•Ferromagnetic objects; and 
• Acoustic noise. 
Like all other diagnostic imaging equipment, all MRI scanners in an accredited facility must 
have a performance evaluation at least annually, ensuring quality for parameters such as signal
to-noise ratio (SNR), image uniformity, magnetic field homogeneity, and high- and low-contrast 
resolution. 
Training and Certification 
In addition to the imaging equipment itself, The Joint Commission standards also encompass the 
technologists who operate these systems. By the standards' organizational structure, these 
requirements largely fall under the Human Resources chapter. 
In February of this year, the commission added new requirements stipulating that CT 
technologists must obtain advanced-level CT certification by January 2018. Further, accredited 
organizations had to demonstrate that their CT technologists were participating in educational 
opportunities to prepare for certification. The Joint Commission eliminated these requirements in 
June after receiving feedback that the January 2018 deadline could have a negative impact on 
patient access to CT services. 
The standards do still require technologists to participate in annual CT-specific 
training/education, including dose optimization techniques and tools related to the Image Gently 
and Image Wisely campaigns. 
MRI technologist training and education requirements include topics such as patient screening 
criteria, positioning, patient hearing protection and others. 



Governmental regulations and radiation exposure 
Lois A. Killewich, MD, PhD, and Terrell A. Singleton, MD, Galveston, Tex 

Bult,gr-our1d..· The use of radiation for medical purposes falls under the purview of the Food and Drug Administration 
(EDA) and individual states. Enhanced regulations arc in place to promote the right exam for the right reason at the right 
time for every patient exposed to medical x-rays. 
Methods: The February 2010 FDA initiative to reduce unnecessary radiation exposure from fluoroscopy, CT, and nuclear 
medicine studies is reviewed along with regulations currently in place. 
Ruults: Facilities granting privileges to physicians performing fluoroscopic procedures need to ensure appropriate 
education so they can assess individual pati.cnt risk and benefit on a case· by-case basis. These arc guidelines with individual 
states controlling requirements. 
Conclusion: Regulation of education, training, and credentialing for physician operators of fluoroscopic equipment is cum:ntly 
controlled by individual states and is not uniform. There arc strong indicatiom thattheFDAandorthc Joint <Ammission will 
become increasingly involved to increase documentation of patient exposure and safety. ( J Vase Surg 2011;53:44S-46S.) 

In the United States, regulation of radiation exposure: is 
administered through governmental agencies at both the state 
and national level. Agencies include: the Nuclear Regulatory 
Commission (NRC), the Food and Drug Administration 
(FDA), the Department ofTransportation (DOT), the Envi
ronmental Protection Agency (EPA), and individual states. 
The NRC, DOT, and EPA are primarily involved with radio
active materials, and will not be discussed further in this article. 
The use of radiation for medical purposes falls under the 
purview of the FDA and individual states; more recently the 
Joint Cornmissioo (JC) has indicated that it may also become 
involved.1 

The FDA, through its Center for Devices and Radio
logical Health (CDRH), regulates radiation-emitting de
vices used in medicine. Its regulations can be found in Title 
21 of the Code of Federal Regulations.2 Regulation of 
medical practitioners, including technologists and physi
cians, is currently managed by individual states. 

DEVICE MANAGEMENT: THE ROLE OF THE 
FDA 

The FDA promulgates standards for the manufacture and 
performance of ionizing radiation-emitting equipment, in
cluding fluoroscopic and angiographic machines used by cn
dovascular specialists. The standards address topics such as 
ra.diation field limitations and exposure rates, measured as air 
kerma. For fluoroscopic equipment, regulation of air kerma 
includes maximum allowable rates as well as the locations 
where rates are measured. In general, air kerma rates cannot 
exceed 88 mGy per minute-the machine will discontinue 
functioning if this rate is exceeded. High level exposures are 
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allowed, but must be manually controlled by the operator, 
and a continuous audible signal indicates that the equipment 
is being used in this mode. The x-ray tube potential and 
current are limited, and the x-ray source must be a certain 
distance from the skin. The equipment must display the cu
mulative exposure time. To remind the operator of the expo
sure time, an audible signal is activated after every 5 minutes of 
fluoroscopy and must be: manually discontinued. For equip
ment manufactured after June 10, 2006, the air kerma rate 
and the cumulative air kc:rma must be displayed in a location 
easily observable by the operator. In addition, the equip
ment must have the capability of providing a "last-irnage
hold" function whereby physicians can view and discuss an 
image during a procedure without continuing to irradiate 
the patient.2 

The purpose of these enhanced regulations is to "pro
mote the mantra: every time a patient is exposed to medical 
x-rays that it be ... the right exam, for the right reason, at 
the right time".3 There has been growing concern that 
patients who receive high doses or multiple examinations 
are at risk for skin burns and radiation-induced cancer. In 
February 2010, the: FDA announced an initiative to reduce 
"unnecessary" radiation exposure from fluoroscopy, com
puted tomography (CT), and nudear medicine studies. 
Two principles of radiation protection were proposed: ap
propriare justification for the procedure, and optimization 
of the radiation dose utilized.4 It has been suggested that 
additional safeguards will be required on both fluoroscopy 
equipment and CT scanners to meet these requirements, 
including an audible alert for practitioners when the dose 
exceeds a diagnostic reference level, a mechanism whereby 
the radiation dose a patient receives during a study could be 
transferred to the patient's clecrronk medical record and a 
national dose: registry, and training for practitioners.4 

REGULATION OF PRACTITIONERS 

Technologists. There are no uniform nationwide 
standards for technologists who operate equipment, which 
produces radiation in the United States. T he: original law 
addressing licensing of radiologic technologists was the 
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Consumer-Patient Radiation Health and Safety Act of 
1981. This law directed the United States Department of 
Health and Human Services (HHS) ro create regulations 
specifying the education and credentialing of radiologic 
technicians, radiation therapists, dental radiographers, 
sonographers, and nuclear medicine technologists. How
ever, enforcement was left to the individual states, and at 
this time there are no pen:ilties if states do not meet the 
HHS requirements. Although some states foHow federal 
government guidelines, others do not, meaning that no 
single standard exists for the nation as a whole. The Amer
ican Society of Radiologic Technologists has repeatedly 
attempted to institute uniform guidelines through the in
troduction of the "Consistency, Accuracy, R£sponsibility 
and Excellence in Medical Imaging and Radiation Therapy 
(CARE)" bill, which would charge HHS with promulgat
ing updated regulations delineating certification require
ments for technologists who perform medical imaging and 
radiation therapy. The bill was first introduced in 1998, but 
as of this writing, has still not become law. 5 

Physicians. In 1994, the FDA introduced a regulation 
entitled "Avoidance of Serious X-ray Induced Skin Injuries 
to Patients During Fluoroscopica11y Guided Procedures." 
The regulation provided guidelines for education and cre
dentialing of physicians, as well as technologistS, perform· 
ing fluoroscopic procedures. The guidelines recommended 
the following: 

(1) All operators be trained and understand operation of 
the fiuoroswpy system chat chcy use, including che implica
tions for radiation exposure from each mode of operation. 

(2) Facilities ensure that physicians performing fluoro
scopic procedures have education so chey can, on a case-by
case basis, assess risks and benefits for individual patients, 
considering variables such as age, beam location and direc
tion, tissues in the beam, and previous fluoroscopic proce
dures or radiation therapy. 

(3) Patients be counsdcd regarding che symptoms and 
risks when radiation exposures are expected to be high. 

( 4) Physicians justify and limit ch.e use of high dose rate 
modes of operation. 

( 5) Facilities assure appropriate credentials and training 
for physicians performing fluoroscopy .6 '

7 

However, because this was only a guideline, the re
quirements were again delegated to the individual states. 
Uniformity docs nor currently exist either among state 
regulations nor across medical disciplines. In general, radi
ologists are viewed as having adequate education and train
ing based upon completion of their residencies and certifi
cation by the American Board of Radiology. However, 
nonradiologist physicians may or may not have appropriate 
training. A comprehensive description of the requirements 
in each of the 50 states is beyond che scope of this article, 
but some examples of individual srates are provided below. 

The state of Massachusetts requires that all no11r.iiliologist 
physician operators of fluoroscopy equipment be trained and 
granted a specific privilege to perform fluoroscopy proce
dures. A policy must be in place in every hospital, which 
restricts use of fluoroscopy equipment to physicians with the 
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specific credential. Furthermore, annual training is required 
for the physician to remain credentialed. 8 

Massachusetts also has restrictive requirements regarding 
fluoroscopy equipment. The regulations require a rimer with 
an audible signal, which is activated with every 5 minutes of 
irradiation time, a time display at che fluoroscopist's working 
position, and last image hold (all standard FDA require
ments). In addition, however, there a.re requirements for a log 
at each machine chat records, for each case, the patient's name 
and identification number, type and date of examination, 
fluoroscopy time, number of spot films, and the operator's 
name. If the fluoroscopy rime indicates the possibility of more 
than 100 Gy of skin el.J'OSUre, chc procedure must be re
viewed by the Radiation Safety Committee, and a note must 
be entered in the patient's record. 8 

Oregon also requires that any physician operating flu
oroscopy equipment be credentialed specificaHy for these 
procedures, and thar he or she be trained in the operation of 
fluoroscopy machines, the biologic effects of radiation ex
posure, and mechods for protecting patients and operators. 
Radiologic technologists can only operate equipment un
der the supervision of a credentialed physician, and must be 
registered by the American Registry of Radiologic Technol
ogists. The fluoroscopy time for each procedure must be 
entered into the patient's record.9 

Conversely, the state of Colorado does not require that 
all physician operators offluoroscopy equipment be specif
icaHy credentialed to perform such procedures. The Colo
rado Radiation Control Act requires that al1 operators meet 
radiation safety training and experience requirements pro
mulgated by their respectiveSrate of Colorado professional 
.licensare board. The Jaw states that "a physician, chiroprac
tor, dentist, podiatrist, or veterinarian who has a current 
active license from the appropriate State of Colorado licens
ing board is considered to have demonstrated adequate 
training in radiation safety and the safe and effective use of 
the radiation machine and may operate radiation machines 
as part of medical or veterinary practice." It also mandates 
that each medical facility have a written procedure for 
determining that a physician has adequate training to op
erate fluoroscopy equipment.10 

At che time of this writing, Texas also does not require 
specific credentialing for physician operators of fluoroscopy 
equipment. However, new rules have been proposed in draft 
form and are currently under consideration. The Texas Ad
ministrative Code for che new draft ru1.cs proposes that physi
cians be trained in an interventional dose management pro
gram and complete safety awareness training. The safety 
training must include education regarding principles and op
eration of fluoroscopy equipment, che biologic effects of radi
ation, and techniques for prolection of patients and staff. Only 
physicians who have completed safety training will be allowed 
to operate fluoroscopy equipment. 

In addition, the new rules propose that fluoroscopy 
equipment have a means to monitor the air kcrma or 
dose-area product, that a threshold dose for each fluoros
copy procedure be identified, that procedures be developed 
to address cases in which the cumulative radiation dose to 
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the skin exceeds the recommended threshold dose, and 
that a patient awareness program be developed. This pro
gram would provide a means to educate patients regarding 
the risks to the skin (burns) from repetitive fluoroscopy 
procedures as well as other radiation examinations such as 
computed tomography (personal communication, Texas 
Dcparonent of State Health Services, Radiation Control 
Program, February 19, 2010). 

Information on requirements in other states can be 
found on their respective state websites. 

The guidelines released by the FDA in 1994 resulted 
from publication of cases of severe injury from radiation
induced burns to patients from fluoroscopic proce
dures.11·13 Since then, the Joint Commission has added 
high fluoroscopy doses to the list of events, which are 
reviewable under its Sentinel Event Policy. The reviewable 
event is "prolonged fluoroscopy with a cumulative dose 
> 1500 rads to a single field or any delivery of radiotherapy 
to the wrong region or> 25% above the planned dose" .14 

The Joint Commission International Accreditation Stan
dards include a regulation that "individuals with adequate 
training, skills, orientation, and experience perform diag
nostic imaging studies, interpret the results and report the 
results" . 15 At this time, both the American College of 
Radiology 16 and the American College of Cardiology 1 

have published position papers on radiation exposure of 
patients and requirements for education and credentialing 
of physicians who perform radiologic procedures. In par
ticular, the ACR has recommended the following: 

"(l) The ACRshould continue working with the Con
ference of Radiation Control Program Directors task force 
developing the document 'Suggested State Regulations for 
Control of Radiation' and encourage its member states to 
1mifarmly adopt appropriate regulations (italics added). 

(2) The ACRshould encourage the Joint Commission 
to apply its existing credentialing and privileging standards 
to nonradioiogist physicians who wish to 1'!& fluoroscopy (ital
ics added). 

(3) The ACR should encourage third-party payers to 

develop a process for identifying patients who have fre
quent imaging examinations using ionizing radiation and 
to provide feedback regarding these patients to their refer
ring physicians". 16 

SUMMARY AND CONCLUSIONS 

The FDA regulates standards for all equipment which 
emits radiation, including fluoroscopy machines used by 
endovascular specialists. Safeguards to minimize exposure 
co patients have become more stringent over time, and arc 
likely to become more so in the future. Because of concerns 
regarding patient cumulative exposure and the risk of can
cer, the FDA will most likely mandate that the exposure 
time and an estimate of the effective dose for each proce
dure be recorded in the patient's medical record. Equip
ment modifications to make this possible will be required. 

Regulation of education, training, and credentialing for 
physician operators of fluoroscopy equipment is currently 
controlled by individual states, and the requirements are 
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not uniform. However the nationwide trend is toward 
more stringent training and a specific credential for each 
physician to operate fluoroscopy equipment. Moreover, 
there are strong indications that the FDA and/or the Joint 
Commission will become involved. This will likely lead to 
national standards directed toward increased documenta
tion of patient exposure and safety. 
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ACR White Paper on Radiation 
Dose in Medicine: Three Years Later 
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The benefits of diagnostic imaging are immense and have revolutionized the practice of medicine. The increased 
sophistication and clinical efficacy of imaging have resulted in its dramatic growth over the past quarter century. 
However, the evolution of imaging has also resulted in a significant increase in the population's cwnulative exposure 
to ionizing radiation and a potential increase in cancer risk The ACR, an advocate for radiation safety since its 
inception in 1924, convened the ACR Blue Ribbon Panel on Radiation Dose in Medicine in 2006 and issued 37 
recommendations for the College to address these issues. This report updates the status of these recommendations. 
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INTRODUCTION 

Ionizing radiation has been used for diagnostic purposes in 
medicine for more than a century. The benefits of noninva
sive or minimally invasive procedures are integral to modern 
patient care and greatly exceed the associated risks. The 
development of remarkable equipment such as multidetec
tor row CT and the increased utilization of x-ray and nu
clear medicine imaging studies have transformed the prac
tice of medicine as imaging studies increasingly replace 
more invasive, and often more costly, techniques for any 
nwnber ofindications. However, this dramatic evolution of 
imaging into the widespread diagnostic and therapeutic role 
it now occupies in medicine has also resulted in a significant 
increase in the population's cumulative exposure to ionizing 
radiation and a potential increase in cancer risk. 

Factors such as (1) more advanced, more accurate tech
nology; (2) fear of litigation; (3) increased need for imme
diate diagnosis and patient throughput in busy clinical set
tings; (4) increased patient demand; and (5) a lack of 
radiation safety training for nonradiologist providers have 
contributed to the significant growth in imaging utilization. 

Expanding international and federal interest in, and scru
tiny of, radiation dose from imaging procedures prompted 
the ACR to appoint the Blue Ribbon Panel on Radiation 
Dose in Medicine in 2006 to assess the issue and to recom
mend an action plan for the College that would reinforce its 
long-standing commitment to radiation safety. The diverse 
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panel, chaired by one of us (E.S.A), included academic and 
private practice radiologists, medical physicists, representa
tives of industry and regulatory groups, and a patient advo
cate. The panel's "American College of Radiology White 
Paper on Radiation Dose in Medicine" was published in the 
May 2007 issue of]ACR [l]. 

That report offers an extensive set of recommenda
tions designed to counteract medical and societal trends 
that might contribute to unnecessary radiation exposure 
that Americans may experience because of overuse or 
misuse as these beneficial technologies advance. Its 37 
specific recommendations addressed key issues such as 

• educating stakeholders in radiation safety principles; 
• appropriately utilizing imaging to minimize any asso

ciated radiation risk; 
• standardizing radiation dose data to be archived during 

imaging for ultimate use in defining good practice; 
• developing and implementing maximum radiation 

dose estimate pass-fail criteria for the ACR CT Accred
itation Program; 

• supporting the current multiorganizational effort to im
prove radiology resident training in medical physics; 

• including in the ACR Practice Guidelines and Tech
nical Standards additional considerations for special 
radiosensitive populations, such as children and poten
tially pregnant women; 

• encouraging radiology practices to define a surveil
lance mechanism to identify patients with high cumu
lative radiation doses due to repeated imaging so that 
alternative imaging techniques may be considered; and 

• working with patient advocacy organizations to more 
effectively communicate the potential radiation risks 
and health benefits of imaging procedures. 
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Although most of the recommendations call for spe
cific actions on the part of the ACR, several encourage 
radiology practices and departments to take a more pro
active approach to radiation safety. 

PROGRESS 

Since the publication of the white paper, 30 of the 37 rec
ommendations have been completed or are in progress. 
Each recommendation's status is outlined in Table 1 [2-7] . 

RECENT ATTENTION TO MEDICAL 
RADIATION 

A number of important developments have occurred since 
the publication of the 2007 white paper, validating the 
panel's recommendations and making them even more crit
ical. These include scientific reports, articles in the public 
media, and increased scrutiny by the US government. It is 
worthwhile to itemize just a few of these developments: 

• Scientific reports 
O A 2009 National Council on Radiation Protection 

and Measurements [8] publication, Ionizing Radia
tion Exposure of the Population of the United States, 
reported a 7-fold increase in radiation exposure to 
the population of the United States from medical 
radiation since the early 1980s. In addition, the 
contribution that medical radiation makes to the 
US population's per capita average annual exposure 
grew from 15% in the early 1980s to 48% in 2006. 

0 In a 2009 paper, Fazel et al [9] showed that myo
cardial perfusion imaging alone contributed to 
>22% of the total effective dose from medical im
aging studies, while CT of the abdomen, pelvis, and 
chest accounted for nearly 38%. 

O Mettler et al [10] reported in 2009 that the per 
capita annual effective dose from medical proce
dures in the United States is among the highest in 
the world. Although the United States has about 
4.6% of the world's population, it accounts for 
about 12% of all radiologic procedures and about 
half of all nuclear medicine procedures performed 
in the world. 

O fo 2. 2009 repar!:, Srni.!:h-Hi.!!d!!l2...'! e!: 2-1 ll l ] p0i.!!!:ed 
out that radiation doses from commonly performed 
diagnostic CT examinations were higher and more 
variable than generally reported and called for the 
standardization of CT protocols. 

O Berrington de Gonzalez et al [12] estimated that ap
proximately 29,000 future cancers could be related to 
CT scans performed in the United States in 2007. 

• Public media 
O In 2008, a television news story described an inci

dent in which a 2-year-old child underwent a 

1-hour-long CT scan [13] . The child experienced a 
burn across his face and is likely at increased risk for 
cataracts and cancer. 

O In 2009, the Los Angeles Times reported that 260 
patients had been exposed to high doses of radiation 
during CT brain perfusion scans at one institution 
during an 18-month period [14]. Many patients 
experienced temporary hair loss; some may be at 
higher risk for cataracts. 

O In early 2010, the New York Times ran a series of 
articles on treatment errors in radiation oncology 
[15-20] , highlighting individual patient experi
ences that, in several cases, resulted in death. 

• Government 
O In February 2010, the US Food and Drug Admin

istration [21] announced an initiative to reduce un
necessary radiation exposure from CT, nuclear 
medicine studies, and fluoroscopy. 

O Also in February 2010, the Subcommittee on 
Health of the US House of Representatives Com
mittee on Energy and Commerce held hearings on 
medical radiation [22] . One of us (E.S.A.) repre
sented the ACR on an invited panel that included 
representatives from the American Society for Ra
diation Oncology, the American Association of 
Physicists in Medicine, the American Society of 
Radiologic Technologists, and the Medical Imag
ing and Technology Alliance. 

Although some of these reports have raised consider
able debate among experts, all of these issues have raised 
the awareness among radiology professionals, referring 
physicians, and especially patients. 

IMAGE GENTLY 

The Alliance for Radiation Safety in Pediatric Imaging 
was formed in 2007 as a coalition of health care organi
zations dedicated to promoting safe, high-quality pediat
ric imaging nationwide [5]. The alliance was organized 
under the leadership of the Society for Pediatric Radial-
--- ••• :.L ~L- A---=--- C~~:-..... ~CD-...1:~1~~:- T~-L-~l~ 
Vf,]> YY.lLJ..l U.lt... .L .LJ.&.l.t....l..l'-'C1.l..l UV'-'.1.""LJ V..L .l.'-G.llJ..a.V.1.Vf;.1."" .a. """'-'.L.L.L.LV.&V 

gists, the ACR, and the American Association of Physi
cists in Medicine included as founding organizations. 
The primary objective of the alliance is to raise awareness 
in the imaging community of the need to adjust radiation 
dose when imaging children, with an ultimate goal of 
changing practice. The resulting Image Gently TM cam
paign initially focused on CT safety but has broadened its 
scope to address other radiologic imaging, including in
terventional radiology, computed radiology, fluoros
copy, and nuclear medicine. 



Panel Recommendation 

Measurements 
1. Replace tenn "dose" with "dose estimate" in ACR publications 

as they are revised. 
2. Develop a national database for radiation dose indices. 

Referring physicians 
3. Educate Liaison Committee on Medical Education and the AAMC 

of need to introduce medical students to radiation exposure in 

medical imaging. 
4. Prepare learning materials for use by students. 

5. Work with the American Medical Association to ensure the wide 

dissemination and enactment of its Council Report on Diagnostic 

Radiation Exposure. 
6. Request CMSS to address the issue of radiation exposure during 

medical imaging to its member societies. 

7. Add RRL.s to Appropriateness Criteria®, 

8. Ensure that the Appropriateness Criteria can be integrated into 

physician order entry systems for real-time guidance. 
9. Sponsor summit with emergency medicine leaders to develop 

consensus guidelines for imaging conditions in which CT might 
be overutilized. 

Radiologists 

10. Support multiorganizational efforts to improve radiology resident 
training in medical physics. 

11 . Include additional questions on radiation safety in annual in
training examination. 

12. Request ABR to consider at least one self-assessment module 

on patient safety (to include patient dose) every 1 O years as part 
of MOC. 

13. Develop and Implement maximum radiation dose estimate pass

fail criteria for the ACR CT Accreditation Program. 

Current Status 

In progress: all ACR quality and safety documents. 

In progress: Dose Index Registry currently under development; pilot has been completed with one vendor; results 

presented at the 2009 annual meeting of the RSNA [2]; pilot test with multiple vendors is ongoing. 

Pending pamphlet or lecture(s) development. 

Under discussion. 
In progress. 

Dr Amis made a presentation titled "Radiation Dose in Medicine: Basics for Referring Physicians" to the CMSS Forum 

(April 25, 2008). 

A major session, "Radiation Exposure in Imaging: Do We Have a Problem?" was held during the CMSS annual meeting 

(October 21, 2009). Dr Amis gave a background presentation highlighting the relationship between exposure to x

rays, especially during CT scanning, and the lifetime risk for developing cancer. This was followed by a presentation 

on Image Gently by Marilyn Geske, MD. The final part of this session was a presentation by Paul Sierzenskl, MD, on 

the forces that drive the significant use of CT scanning in the emergency department. The session was well received. 

In an introduction to the session, Dr Amis requested that CMSS representatives take the message to their respective 

specialty societies and disseminate it as broadly as possible. 

Appropriateness Criteria with RRLs introduced on ACR Web site (http://www.acr.org/ac; October 2008). RRLs are 

routinely updated. 

"Incorporating Radiation Dose Assessments Into the ACR Appropriateness Criteria®" by Beth Schueler, PhD [3], 

published. 

Under discussion. Original plans need to be modified based on the CMS demonstration project underway as a result 
of the MIPPA legislation. 

The ACR cosponsored an SPR symposium, "Building Bridges Between Radiology and Emergency Medicine: 

Consensus Conference on Imaging Safety and Quality for Children in the Emergency Setting," with emergency 
physicians (February 23-24, 2008). 

The ACR cosponsored an NCRP workshop, "Computed Tomography in Emergency Medicine: Ensuring Appropriate 

Use," with the AAPM, the CDC, the EPA, Landauer, and the ACEP (September 23-24, 2009). The outcome of this 

workshop was an agreement for the leadership of radiology and emergency medicine to proceed with development 

of consensus guidelines for the use of CT in a few common clinical conditions often seen in the emergency setting 

(eg, ureteral colic, suspected pulmonary embolism): http://www.ncrponline.org/PDFs/CT_presentations_9-09.pdf. 

The ACR published a radiation dose Case in Point (January 7, 2008): 

http://3s.acr.org/cip/CaseView .aspx?Caseld= TFYBnyKLU7o%3d. 
Questions on dose routinely included on ACR in-training examinations (2008). 

In progress. ACR Patient Safety Online Self-Assessment Module released (September 4, 2007): 

http://www.acr.org/SecondaryMainMenuCategories/ACRStore/Sams-online.aspx. The ACR participated in an ABR

sponsored summit, "Radiation Safety: Development of Practice Quality Improvement Projects" (August 2008). 
Pass-fail dose criteria implemented (January 1, 2006). 
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Panel Recommmdation 

14. Make CT scanning protocols available on the ACR Web site and 
review and update them on a routine basis. 

15. Request that the editor of JACR add a regular column on patient 
safety Qncluding radiation exposure issues). 

16. Create a prominent "Safety" link on home page of the ACR Web 
site. 

17. Include additional considerations for especially radiosensitive 
populations in ACR Practice Guidelines and Technical Standards. 

18. Encourage radiology practices to record fluoroscopy times, 

compare them with benchmarks, and evaluate outliers as part of 

an ongoing QA program. 
19. Encourage radiology practices to define a surveillance 

mechanism to identify patients wi th high cumulative doses from 

repeated imaging. 

Technologists 
20. Encourage radiology practices to provide regularly scheduled 

in-service training on radiation sa1ety Issues for technologists. 

21 . Phase in a requirement that at least one technologist per 

accredited CT site hold an advanced registry in CT. 
22. Phase in a requirement that at least one technologist per 

accredited nuclear medicine site t1old an advanced registry in 

nuclear medicine or certification by NMTCB. 
23. Continue support of the Consistency, Accuracy, Responsibility 

and Excellence in Medical lmagin!J and Radiation Therapy Act. 

Patients 
24. Collaborate with RSNA to install ~·rominent "Safety" link on the 

Radiologytnfo home page. 
25. Review and update Radiologylnfo material on the risks and 

benefits of imaging procedures regularly. 
26. Install a prominent "Safety" link 011 the ACRIN home page that 

will lead patients to information 011 risks and benefits of 

participating in current ACRIN res3arch protocols. 
27. Work with patient advocacy organizations to communicate more 

effectively the potential radiation risks and health benefits of 
imaging procedures. 

Medical physicists 
28. Work with the MPM to develop a credentialing program for 

nonradiologist physicians who uSE1 fluoroscopy. 

Current Status 

The CT Accreditation Program's Clinical Image Quality Guide current recommended protocols 
(http://www.acr.org/accreditation/ 
computed/qc_forms/image_guide.aspx) are being updated. 

Protocol to adjust techniques in pediatrics available on the Image Gently™ Web site: 
http://www.pedrad.org/associations/5364/ 

files/Protocols.pdf; links on ACR's "Radiology Safety" page. 
More than 15 articles or features related to radiation dose issues have been published in JACR since January 2008 (5 

in the June 2008 issue alone). 
Complete: http://www.acr.org/SecondaryMainMenuCategories/quality_safety/RadSafety.aspx. 

A new guideline, the ACR Practice Guideline for Imaging Pregnant or Potentially Pregnant Adolescents and Women 
With Ionizing Radiation [4], was published (October 2008). 

Image Gently initiative [5] (cosponsored by the ACR, the SPR, the ASRT, and the MPM) launched (January 22, 2008); 

goal to educate radiologists about reducing dose to children from CT: http://www.irnagegently.org. 
An updated guideline, the Technical Standard for Management of the Use of Radiation in Fluoroscopic Procedures [6], 

was published (October 2008). 

Steven Birnbaum, MD [7], a blue ribbon panel member, published a JACR article on topic. 

Further activities under discussion. 

The ACR and ASNR Statement on CT Protocols and Radiation Dose (December 2009) recommended that CT staff 
members maintain CT-specific continuing education that focuses on patient safety. 

Work with ASRT through Image Wisely to develop materials for technologists (see recommendation 27). 
The ACR Committee of Accreditation chairs decided that all programs will recommend that accredited facilities have at 

least one technologist that holds an advanced/specific registry in the modality accredited (January 2009). 
The ACR Committee of Accreditation chairs decided that all programs will recommend that accredited facilities have at 

least one technologist that holds an advanced/specific registry in the modality accredited (January 2009). 

Ongoing. 

Complete: http://www.radiologyinfo .org/index.cfrn?bhcp=1 . 

Ongoing. 

Under discussion. 

The ACR and RSNA have formed a joint task force to address radiation exposure associated with medical imaging in 

adults. This task force, whose initiative is titled "Image Wisely" and which has already begun deliberations, plans to 

develop techniques to communicate imaging risks and benefits to radiologists, radiologic technologists, and 

eventually, the public. 

The ACR has offered to work with the MPM on this project and will have a radiologist review and provide feedback 
when complete. 
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Panel Recommendation 

29. Commissions on Education and Medical Physics should develop 

more effective teaching methodologies for medical physics in 

support of AAPM-RSNA initiative on physics education for 

radiology residents. 
30. Implement a periodic review and update of Radiation Risk: A 

Primer. 

Vendors 
31. Work with NEMA to encourage vendors to ensure that their 

application specialists are familiar with imaging protocols and 

emphasize ALARA standard for new equipment. 
32. Work with NEMA to encourage vendors to adopt a standardized 

approach describing exposure indices for computed radiography 

and digital radiography. 

33. Continue working with NEMA to encourage vendors to 

standardize digital equipment using ionizing radiation so that it 

automatically captures complete dose information for each 

examination. 

Regulatory agencies, accrediting bodies, and third-party payers 
34. Approach the FDA and the NRG seeking input on how it can 

better support their efforts to minimize unnecessary radiation 

exposure. 

35. Continue work with CRCPD task force developing "Suggested 

State Regulations for Control of Radiation" document, and 

encourage its member states to uniformly adopt appropriate 

regulations. 
36. Encourage the Joint Commission to apply its existing 

credentialing and privileging standards to nonradiologist 
physicians who wish to use fluoroscopy. 

37. Encourage third-party payers to develop a process for identifying 
patients who have frequent imaging examinations using ionizing 

radiation and to provide feedback on these patients to their 

referring physicians. 

The ACR is currently participating in the AAPM-RSNA initiative on physics education. 

Task force (led by Louis Wagner, PhD) established under the ACR Commission on Medical Physics to update the 

primer into a question-and-answer Web site format prepared for 3 separate audiences: radiologists, referring 

physicians, and the public. 

Through Image Gently, working with MITA to develop safety education modules for application specialists and 

customers. 

Through Image Gently, working with MITA and the IEC to encourage the implementation pediatric-specific dose 

estimates in CT displays and in digital radiography. 
The Alliance for Radiation Safety in Pediatric Imaging held a vendor workshop on computed radiography/digital 

radiography (February 2010). 
In progress; DICOM has approved standards for CT (October 2007); will take several years to implement. 

The ACR met with the FDA in 2009 to discuss mutual dose reduction activities. 
The ACR met with the head of the FDA's Center for Devices and Radiological Health to discuss partnering 

opportunities on radiation dose issues as well as the FDA's plans to issue a statement on their dose reduction 

initiatives (January 2010). 
Ongoing. 
The ACR helped the CRCPD develop its position statement, "CT Protocol Reviews" (October 20, 2009): 

http://www.crcpd.org/Positions_Resolutions/Healing_Arts/HA27 .pdf. 

Blue Cross Blue Shield of Western New York began a radiation safety initiative with National Imaging Associates. 

Note: AAMC = Association of American Medical Colleges; AAPM = American Association of Physicists in Medicine; ACEP = American College of Emergency Physicians; ALARA = as 
low as reasonably achievable; ASNR = American Society of Neuroradiology; ASRT = American Society of Radiologic Technologists; CDC = Centers for Disease Control and Prevention; 
CMSS = Council of Medical Specialty Societies; CRCPD = Conference of Radiation Control Program Directors; DICOM = Digital Imaging and Communications in Medicine; EPA = 
Environmental Protection Agency; FDA = US Food and Drug Administration: IEC = International Electrotechnical Commission; MIPPA = Medicare Improvements for Patients and Providers 
Act; MITA= Medical Imaging and Technology Alliance; MOC = Maintenance of Certification; NCRP = National Council on Radiation Protection and Measurements; NEMA = National 
Bectrical Manufacturers Association; NMTCB = Nuclear Medicine Technology Certification Board; NRC =US Nuclear Regulatory Commission; QA= quality assurance; RRL =relative 
radiation dose level; RSNA = Radiological Society of North America; SPA= Society for Pediatric Radiology. 
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IMAGE WISELY 

The ACR and the Radiological Society ofN orth America 
established the Joint Task Force on Adult Radiation Pro
tection to build on the success of the Image Gently cam
paign. The primary mission of the joint task force is to 
raise awareness among providers of the need and the 
opportunities to eliminate unnecessary imaging exami
nations and to lower the amount of radiation used in 
necessary imaging examinations to only that needed to 
capture optimal medical images. The task force has ex
panded into the Alliance oflmaging Professionals and is 
developing a campaign, called Image Wisely, to 

• create educational resources for radiologists, medical 
physicists, and technologists who provide medical im
aging care within the United States, and 

• communicate the availability of these educational re
sources using a wide variety of electronic and print media 
and through networking with affiliated health care orga
nizations, educational institutions, and government 
agencies. 

CONCLUSIONS 

Although the radiology community and the public me
dia have helped raise the radiation awareness of radiology 
professionals, referring physicians, and patients, more 
still needs to be done. The Alliance for Radiation Safety 
in Pediatric Imaging's highly successful Image Gently 
initiatives and the new Alliance oflmaging Professionals' 
Image Wisely movement will further these efforts. 
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