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EXECUTIVE SUMMARY 
 
The advances in medical imaging, diagnosis and treatment have greatly improved patient health and 
longevity. The proposals to develop a National Radiation Dose Registry for Patient Exposure in the United 
States have far-reaching impacts that could adversely affect these improvements in medicine.  The 
negative consequences for such a registry include the potential for (a) restricted access to medical 
imaging, resulting in grave patient outcomes; (b) unfounded confusion and fears among patients regarding 
the risks versus the benefits of diagnostic imaging, (c) misplaced trust of healthcare professional regarding 
the use of necessary medical imaging procedures.  Currently there are a multitude of unanswered 
questions and concerns regarding a National Radiation Dose Registry for Patient Exposure, and the 
potential unintended consequences to patient care, patient education, population based risks vs benefits, 
and costs to the healthcare system that ultimately will be passed on to the patients or taxpayers. 
 
Therefore the Texas Radiation Advisory Board [TRAB] strongly advocates full and continued clinically-
indicated access to medical diagnostic imaging, without the unintended interference that a National 
Radiation Dose Registry for Patient Exposure could have on patient care.  Furthermore, the TRAB 
supports ongoing monitoring of the impact of any such patient registry to monitor diagnostic imaging 
procedures and the potential positive and negative impacts on patient health of such a registry. 
 

INTRODUCTION 
 
The Texas Radiation Advisory Board [TRAB] consists of 18 expert advisors on radiation issues and 
members of the public appointed by the Governor.  TRAB provides advice and recommendations to state 
regulatory agencies on radiation issues to ensure effective regulation for the public benefit regarding 
radiation safety, public health and protection of the environment.  This TRAB advisory is written to review 
the proposed national registry metrics for exposure to ionizing radiation used within healthcare.  
 
Decisions about the use of ionizing radiation in diagnostic imaging are now under great scrutiny.  Medicine 
is attempting to find a balance between the need to assess the patient's clinical status, and the potential 
risks of radiation exposure in diagnostic imaging.  The federally promulgated Image Wisely and Image 
Gently campaigns reaffirm the long-held ALARA ["as low as reasonably achievable"] principle of radiation 
protection.  The expanded use of medical imaging in the United States has renewed the debate about its 
potential benefits and harms. 

 

BACKGROUND INFORMATION 

The potential harm of radiation in medical imaging has been extrapolated from atomic bomb survivors, and 
"empiric evidence" resulting in cancer risks from diagnostic imaging that "are at most very low" [3].  Data 
sources for the Biological Effects of Ionizing Radiation [BIER] reports are derived from more than six 
decades of following atomic bomb survivors [Radiation Effects Research Foundation; RERF], persons 
exposed to medical radiation, workers in radiation and nuclear industries, and populations exposed to 
environmental radiation including Chernobyl.  Following 93,000 survivors, the RERF studies remain the 
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major source regarding the known health consequences of radiation.  The risk of radiation exposure at 
doses greater than 100 mSv is clear.  With exposures of less than 100 mSv, though, it is not statistically 
possible to identify an increased risk for cancer compared with the normal incidence of cancer in the 
exposed populations [2,4].  It is particularly difficult to extrapolate population-based health effects, as the 
cancer incidence in Japan is very different from that in the United States [U.S.].  Furthermore, the cancer 
rates of Japan today are also different from that in the 1940s.  Most importantly, exposures from 
intermittent medical imaging utilizing low energy x-rays and gamma rays cannot be directly compared to 
high-energy gamma rays, neutrons and charged particles from a single whole-body exposure resulting 
from an atomic bomb or nuclear accident.   
 
The Science Committee of the International Organization for Medical Physics [IOMP] published a policy 
statement that predictions of induced cancers and cancer deaths in a patient population exposed to <100 
mSv of ionizing radiation during medical imaging are highly speculative.These predictions involve multiple 
uncertainties including generalization of risk across different populations, in addition to dosimetric and 
methodological uncertainties [5].  This IOMP policy statement is consistent with Paragraphs A86 and 151 
of Report 103 of the International Commission on Radiological Protection [ICRP] that states, 
 

"There is, however, general agreement that epidemiological methods used for the estimation of cancer risk do 
not have the power to directly reveal cancer risks in the dose range up to around 100 mSv".   
 
"The assessment and interpretation of effective dose from medical exposure of patients is very problematic 
when organs and tissues receive only partial exposure or a very heterogeneous exposure" 
 

Additionally, the United Nations Scientific Committee on the Effects of Atomic Radiation [UNSCEAR] 
Report A-67-46, approved in May 2012, stated, 
 

"UNSCEAR does not recommend multiplying very low doses by large numbers of individuals to estimate 
numbers of radiation-induced health effects within a population exposed to incremental doses at levels 
equivalent to or lower than natural background levels." 

 
The IOMP, along with other internationally recognized scientific committees, emphasized that ionizing 
radiation prevalent in nature, contributing an average annual effective dose of about 2 mSv/year/person, 
and concluded that, "there is no reason to deter from any justified medical examination involving exposure 
to ionizing radiation" [5]. 

Demographic data from the United States [U.S.], that includes the increasing utilization of diagnostic 
imaging procedures, increasing cancer incidence, and increasing cancer mortality rates, does not reflect an 
increased risk for cancer.  In 1998, with a U.S. population of 276 million, 26 million CT scans were 
performed. Ten years later, in 2008, this increased to 70 million CT scans with a U.S. population of 304 
million.  In the early 1980s, the total per capita radiation dose was 3.6 mSv, with 0.54 mSv contributed from 
medical imaging and the remainder from background radiation [2].  In 2006, the total per capita radiation 
dose was 6.2 mSv, with medical radiation accounting for 3 mSv of the total.  Although the exposure nearly 
doubled, it is still far less than the 100 mSv level where there is statistical uncertainty about the health 
effects of radiation.   
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Medical imaging has increased over the past three decades. There, however, has been no concominant 
increase in cancer deaths; in fact, the age-adjusted cancer death rates have either declined dramatically or 
remained stable [6].  Between 1950 and 2010, advances in cancer diagnostic imaging and therapy have 
resulted in a 12.1% decline in U.S. cancer deaths and significant increases in overall life expectancy. After 
1980, the most significant decline in cancer deaths coincided with the increase in diagnostic imaging [7-9].  
This length of patient follow-up is also sufficient to account for the 5 to 20 year latency period that is 
identified in  radiation-induced cancers.   
The debate of radiation risk has raged for more than two decades with mammography.  Multiple studies 
have demonstrated that the potential risk of a radiation induced breast cancer from yearly mammographic 
screening beginning at age 40 years was small compared to the expected reduction in mortality achieved 
with the early detection of breast cancer [10].  Of 7301 cases of invasive breast cancer diagnosed between 
1990 and 1999 and followed through 2007, 609 patients died from breast cancer.  Among the 609 
confirmed deaths from breast cancer, 71% of the cases occurred in women whose last screening 
mammogram was more than two years prior to the cancer diagnosis and those who were never screened.  
Median age at diagnosis of fatal cancers was 49 years; in contrast, median age at diagnosis was 72 years 
in deaths not from breast cancer [11].    
 
The Joint Commission issued Diagnostic Imaging Services Requirements in December 20, 2013.  The 
standards, effective July 1, 2014, apply to every healthcare entity performing diagnostic imaging services.  
Under the Provision of Care, Treatment, and Services [PC], Elements of Performance for PC 01.02.15 [12]: 
 

C.5  The organization documents in the patient's clinical record the radiation dose on every study produced 
during a computed tomography [CT] examination.   

 

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 systems used for therapeutic radiation 
treatment planning or delivery, or for calculating attenuation coefficients for nuclear medicine 
studies. 

 
C.6 The interpretive report of a diagnostic CT study includes the volume computed tomography dose 

index [CTDlvol] or dose-length product [DLP] radiation dose.  The dose is either recorded in the 
patient's interpretive report or included on the protocol page.   

 

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

 
A.12 For organizations that provide diagnostic computed tomography [CT], magnetic resonance imaging 

[MRI], positron emission tomography [PET], or nuclear medicine [NM] services: The organization 
considers the patient's age, and recent imaging exams when deciding on the most appropriate type of 
imaging exam.   

 
A 25. Standard PC.01.03.01 The organization establishes 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 range.   
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A6. Standard PI.02.01.01 The organization compiles and analyzes data on patient CT radiation doses 

and compares it with external benchmarks, when such benchmarks are available.    
 
Concurrent with the requirements from The Joint Commission are draft comments within Stage 3 of 
Meaningful Use documentation that is federally required of every healthcare provider.  To summarize, 
Meaningful Use Stage 1, implemented between 2011-2013, involved data capture and patient access.  
Stage 2 of Meaningful Use, implemented between 2014-2015, involves information exchange and care 
coordination.  Based on this foundation, the Stage 3 Draft Recommendations from the Meaningful Use 
Work Group, which will be implemented between 2016-2017, is intended to improve outcomes.  Under the 
Imaging-118 Stage 3 Recommendation will mandate that the Certified Electronic Health Record 
Technology will display the radiation exposure associated with the imaging study.  Proposed for a future 
stage of meaningful use will be standards that present imaging and radiation dosing information to the 
patient including the part of the body that was radiated.   
 
A registry that collects all of the data of radiation exposure, both for the individual patient and the 
healthcare facility, will be required.  The federal Agency for Healthcare Research and Quality [AHRQ] has 
provided additional guidance [2nd Edition] on creating "Registries for Evaluating Patient Outcomes" [13].  
Within the 2nd Edition, the following topics were highlighted: 

• The Use of Registries in Product Safety Assessment 
• Linking Registry Data: Technical and Legal Considerations 
• Interfacing Registries with Electronic Health Records 

 
New examples of registries are Registries for Health Technology Assessment, and to Assess and Monitor 
Long-term Product Safety.  Furthermore, initiatives exist to link a procedure-based registry with claims data 
to study long-term outcomes.  However, Data Ownership and Privacy are recognized issues within 
registries. Recognized issues for registries designed for safety assessments include the following [13]: 

• Size of the registry 
• Enrolled population / Recruiting a meaningful patient population 
• Duration of follow-up 
• Evaluating the utility of a registry when the entire population at risk is not included 
• Understanding the timing of treatments, treatment changes, multiple therapies, dose effects, 

delayed effects, and patient compliance 
• Registries examining comparative effectiveness, the natural history of a disease, evidence in 

support of national coverage decisions, or quality improvement may gather and report adverse 
event data, but may not be able to reliably detect all events.  In this case, the registry facilitates 
safety reporting rather than evaluating safety.   

 
The Draft for Public Comment of the 3rd Edition on the use of registries to evaluate patient outcomes by 
AHRQ, addresses the protection of data from litigation [14].  This draft document proposes that the 
Integrating Healthcare Enterprise initiative develop the Radiation Exposure Monitoring [REM] profile.  This 
profile would describe the way dose information should be transmitted to a registry in the form of a 
Radiation Dose Structured Report [RDSR].  Recognizing that only the most recent versions of CT scanners 
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and software support RDSR, the registry software will need to convert data from older scanners into the 
RDSR format.  All patient identifiers will be removed before data transfer to the registry.  Secondly, the 
Radlex Playbook was used as the standard terminology to characterize CT exams.  Currently, a data 
collection system, has been collecting direct transmission of CT information from CT scanners to the CT 
registry. This CT dose registry has collected  CT radiation dose data from over 200 U.S. facilities for over 1 
million CT exams.  The goal is to compare this CT radiation dose data between facilities, and establish 
national benchmarks for CT dose indices.   
 
These mandates enacted by The Joint Commission, proposed within Stage 3 of Meaningful Use, and the 
use of patient registries as proposed by AHRQ raise the following concerns: 

 
1. How will patients and physicians, understand the radiation dose data that will be included within 

the patient's medical record? 
a. How will patients be educated about the relevance of this radiation data, especially with 

regard to their own medical condition?   
 

1. Since patient distress has been cited as a major component in changing screening 
recommendations for prostate and breast cancer, how will potential patient distress need 
to be handled to: 
a. Reassure patients that the imaging study is necessary.  It is unclear how patient 

radiation fears and subsequent refusal to undergo imaging studies, will adversely 
impact patient outcomes.   

b. What level of informed consent will be needed for each imaging study?  How will the 
risks and benefits of each study, relative to the clinical condition and patient age, be 
handled in healthcare facilities?  How will such detailed informed consents provide 
beneficial information or add to further patient distress? 

 
2. Who will be responsible, and legally liable, for providing the patient education regarding 

radiation risks relative to potential benefits of obtaining the study relative to the patient's 
clinical presentation? 
a. How will access to care be impacted?  How will this impact obtaining a head CT scan 

in the following clinical scenarios: 
• a 9 year old who is unconscious after a car accident,  
• a 9 year old who requires a follow-up CT scan after chemoradiation for a head and 

neck  aggressive malignancy 
• a 45 year old lung cancer patient with new onset of  seizures 
• a 45 year old lung cancer patient for re-evaluation after resection of a solitary brain 

metastasis  
• a 70 year old who presents with symptoms of a stroke  

 
3. Will physicians of all specialties be required to receive specific training in radiological 

sciences / radiation safety if they are now legally liable for each imaging study ordered?   
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a. What will be the liability for failure to order an imaging  procedure and identify a 
medical problem?  The implications range from the patient’s adverse outcome to 
public health concerns. For example: 
1. A delayed diagnosis of breast cancer which changes the prognosis from a curable 

to a fatal disease at presentation 
2. Failure to obtain a chest x-ray in a 20-year old with new respiratory symptoms after 

environmental exposure in an endemic area with tuberculosis 
 

b. This also brings up the physician dilemma on how to limit radiation dose and be 
compliant with FDA recommendations for screening low dose chest CT  for the 
diagnosis of lung cancer in certain high risk patients as mandated preventive services 
under the Affordable Care Act. 

 

c. What impact will this have on medical malpractice? 
1. In Great Britain, the Ionising Radiations [Medical Exposure] Regulations that 

implement the European Directive 97/43/Euratom [the Medical Exposures 
Directive] require that all medical exposures to ionizing radiation be justified [15].  
The principle that "no practice involving exposures to radiation should be adopted 
unless it produces sufficient benefit to the exposed individuals or to society to offset 
the radiation detriment it causes [Justification of Practices Involving Ionising 
Radiation Regulations, 2004]." 
a. The question remains:  

• Who determines benefit versus risk?   
• How does the benefit to the individual relate to the benefit of society? 

 
2. What will be done with the data? 

• Where will the data be sent, especially with regard to Meaningful Use Stage 3? 
• Who will review the data?  How will the data be protected? 
• What will the data be used for?  
• Will some regulatory agency place lifetime limits on the number of diagnostic studies that can 

be performed for an individual?  What will happen in an emergency if it is deemed that the 
patient needs imaging but is not allowed to have a procedure based on government 
regulations? 

 

This is in light of the evidence that does not demonstrate any increase in cancer incidence, 
nor has there been an increase in cancer deaths due to radiation as the result of the increase 
in medical imaging.  As indicated above, medical imaging has contributed in large part to the 
improvements to cancer survival rates. 
• How will any governmental restrictions in the administration of medical imaging be 

indexed relative to the patient's clinical condition and age? 
o A cancer patient will usually require more frequent imaging to direct treatment and to 
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determine response to surgery, chemotherapeutic and radiotherapy interventions 
o Given the known cancer latency period, patients over the age of 50 years have  an 

extremely low risk of developing a radiation-induced cancer. 
 
3. Who will pay for the radiation dose data collection and analysis?   

a. What will be the impact of these costs on the overall cost of healthcare that will be shifted to 
the consumer? 

b. Will these policies restrict the use of medical imaging thereby driving down healthcare costs? 
c. If the use of medical imaging declines, what agency will monitor health outcomes, such as 

increases in incidence of advanced stage cancer at diagnosis, and morbidity/mortality rates 
associated traumatic injury? 

 
Some of these questions are already being answered.  The Medicare Evidence Development & Coverage 
Advisory Committee [MEDCAC], that was held on April 30, 2014, evaluated "Lung Cancer Screening with 
Low Dose Computed Tomography" [16].   
 
The MEDCAC charter, as renewed by Health & Human Services of Secretary Kathleen Sebelius on 
November 15, 2012, is to meet between 4 and 8 times per year, and has a maximum of 100 members who 
are selected by the Secretary of Health & Human Services, or designee, and may serve up to a total of 4 
years, representing two 2-year terms [17].  Under the "Description of Duties" the MEDCAC, "reviews and 
evaluates medical literature, reviews technology assessments, public testimony, and examines data and 
information on the benefits, harms, and appropriateness of medical items and services that are covered 
under Medicare or that may be eligible for coverage under Medicare".  Under the charter of renewal, the 
MEDCAC works from an agenda provided by the Designated Federal Official to determine the reasonable 
and necessary uses of medical services and technology.  Additionally, the MEDCAC may be asked to 
develop recommendations about Medicare coverage, and/or review and comment upon proposed or 
existing Medicare coverage policies.  
 
As of January 1, 2009,  the Centers for Medicare & Medicaid Services [CMS]have been allowed to add 
coverage of "additional preventive services" if the requirements of all of the national coverage 
determinations [NCD] process are met: 
 

1. Reasonable and necessary for prevention or early detection of an illness or disability; 
2. Either an A or B grade recommendation from the United States Preventive Services Task Force 

[USPSTF]; and 
3. Appropriate for individuals eligible for benefits under Medicare Part A or enrolled in Medicare 

Part B.   
 

The USPSTF has given Lung Cancer Screening with Low Dose Computed Tomography [LC-LDCT] a 
grade B evaluation for certain persons at high risk for lung cancer based on age [55 to 80 years of age] 
and smoking history [30 pack-year smoking history and currently smoke, or have quit smoking within the 
past 15 years].  The USPSTF indicated that screening should be discontinued once a person has not 
smoked for 15 years or develops a health problem that substantially limits life expectancy. 
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Accepting two formal complete requests, CMS launched its evaluation of LC-LDCT, seeking evidence for 
the following issues that are of particular interest: 

• Identification of patients eligible for lung cancer screening 
• The appropriate frequency and duration of screening 
• Facility and provider characteristics that predict benefit or harm 
• Precise criteria for test positivity and the impact of false positive results 
• Follow-up tests or treatments.   
• CMS also solicited input on the influence of these factors on patient education and informed 

consent in Medicare beneficiaries, including the: 
o Elderly 
o Younger disabled populations 
o Persons receiving dialysis treatment for end stage renal disease 

• Integration of smoking cessation interventions for current smokers 
 
The MEDCAC questions and voted responses are listed within the Appendix.  Although a medical physicist 
was present, no radiologists or any oncologic specialty or thoracic specialists were empaneled.  The 
specialties of the other MEDCAC panel members included a cardiologist, outcomes researchers, 
statistician, health policy, nursing, and a health insurance representative.  There were three questions that 
evaluated the [1] adequacy of evidence that the benefits outweigh the harms of lung cancer screening with 
an average effective radiation dose of 1.5 mSv, [2] that the harms of lung cancer screening will be 
minimized, and [3] that clinically significant evidence gaps remain for the Medicare population.  The voting 
scale ranged from 1 - Low Confidence to 3 - Intermediate Confidence to 5 - High Confidence for all 
questions.  A voting score of 2.5 or higher is required for further consideration.  Regarding the adequacy of 
evidence that the benefits of LC-LDCT did not outweigh the potential harms including the risk of radiation 
exposure; the responses ranged from 1 to 4 with a voting member average score of 2.22.  The score was 
only 2.33 among voting members regarding how effectively that the harms of LC-LDCT will be minimized in 
the Medicare population.  The panel was very confident, with scores of 4.67, that clinically significant 
evidence gaps remain with the use of LC-LDCT in the Medicare population.   
 
The MEDCAC scores, reflecting that the potential harms from LC-LDCT outweighed potential benefits and 
that significant gaps in clinical evidence existed, were surprising to the medical community given the 
multiple publications in high impact journals that documented improvements in overall survival with the 
early detection of lung cancer.  Furthermore, given the approximate 20-year latency period between 
radiation exposure and potential development of solid tumors, the risk of radiation exposure to the 
Medicare population is extremely low.   
 
The key study demonstrating a significant relative reduction in lung cancer deaths was published as the 
lead article in the New England Journal of Medicine in 2011 [18].  From August 2002 to April 2004, 53,454 
persons at high risk for lung cancer at 33 U.S. medical centers were randomly assigned to undergo three 
annual screenings with either low-dose CT or single PA chest radiography.  Data were collected on cases 
through December 31, 2009.  The rate of adherence to the trial was more than 90%.  The rate of positive 
screening tests was 24.2% with low-dose CT and 6.9% with radiography over all three rounds of screening.  
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False positive results totaled 96.4% in the CT group and 94.5% in the radiography group.  There were 247 
deaths from lung cancer per 100,000 person-years in the CT group compared to 309 lung cancer deaths 
per 100,000 person-years in the radiography group, representing a 20% relative reduction in mortality from 
lung cancer with low-dose CT screening.  Importantly a 6.7% reduction in the rate of death from any cause 
was noted in the CT screening group.   
 
Similar reductions in lung cancer deaths were also found with 6-years of follow-up in the Mayo Clinic 
helical CT screening study where a 37% relative increase in lung cancer detection was demonstrated.  The 
relative reduction in cumulative lung cancer-specific mortality from five annual screening examinations was 
28% at 6-years follow-up and 15% at 15 years follow-up [19].  The relative reduction in cumulative all-
cause mortality was 4% at 6-year follow-up because of increased competing mortality risks associated with 
smoking.   
 
One of the most significant concerns raised by the MEDCAC related to false positive evaluations. These 
concerns relate to the distress, the personal and societal economic costs, and potential morbidity of 
interventions that confirm a false positive finding.  These are the same concerns that led to the USPSTF 
recommending against prostate-specific antigen [PSA] screening for prostate cancer [20].  However, the 
2013 findings of the combined Pan-Canadian Early Detection of Lung Cancer Study [PanCan] and the 
British Columbia Cancer Agency Study [BCCA] reported that predictive tools allow the accurate diagnosis 
of lung nodules [21].  The study populations included 7008 nodules, of which 102 were malignant, among 
1871 patients in the PanCan study, and 5021 nodules, of which 42 were malignant, in 1090 patients in the 
BCCA study.  Even for nodules 10 mm or smaller, the accuracy was more than 90%.   
 
The National Lung Screening Trial also stratified its findings according to risk quintile.  The 60% of 
participants at highest-risk for lung cancer death [quintiles 3 through 5] accounted for 88% of those in 
whom death from lung cancer was prevented with CT screening; however, 64% of false positive studies 
were also in this group [22].  The 20% of participants having the lowest risk for lung cancer accounted for 
only 1% of the prevented lung cancer deaths.   Additionally, further analysis of the National Lung Screening 
Trial and the lung cancer risk-prediction model from the Prostate, Lung, Colorectal and Ovarian Cancer 
Screening Trial was undertaken improving the predictive model and sensitivity without loss of specificity 
[23]. 
 
The more significant decline in lung cancer deaths achieved through CT screening was overshadowed by 
the also significant 5% decline in all cause mortality during the MEDCAC deliberation.  Additionally, the 
MEDCAC focused on the utilization of societal healthcare resources and potential morbidity associated 
with the evaluation of false positive findings, and the radiation dose administered during CT screening of 
lung cancer. 
 

SUMMARY 
 

The advances in diagnostic imaging have greatly contributed to the improvements in morbidity and 
mortality rates in medicine. The proposals to develop a radiation dose registry for each patient in the 
United States have far-reaching impact that could adversely affect morbidity and mortality rates in 
medicine. Among these negative consequences include the restricted access to medical imaging resulting 
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in grave patient outcomes, and unfounded confusion and fears among patients and healthcare professional 
regarding the risks, relative to the benefits, of diagnostic imaging.  Given the multitude of questions and 
concerns regarding the potential unintended consequences to patient care, patient education, population 
based outcomes, and costs to the healthcare system that ultimately will be passed on to the patient, the 
TRAB strongly advocates for continued clinically indicated access to diagnostic imaging, and ongoing 
monitoring of the impact of these efforts on diagnostic imaging procedures and their attendant impact on 
health outcomes.  
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