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Dr. K. Svinicki
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Dear Dr. Svinicki,
The U.S. NCR logo says "Protecting People".
That is exactly what 12 years of my work has been dedicated to.
I have found 2 deficiencies in the medical profession that involves every
physician in the United States that uses radiopharmaceuticals.
1. A patient's radiation exposure from a radiopharmaceutical is equal
to the highest organ dose (the most critical organ). All other measures are
inaccurate.

'. J

2. Comparing any medical radiation test, from a dental bitewing
(.OOSmSv) to a cardiac radiation scan (60 mSv), to "natural radiation" is a
false comparison, and malpractice. Its use is to deceive the public
intentionally or unintentionally.

Every patient, over 300,000,000, since radiation scans were first done 40
years ago, has been misinformed as to their exposures.

+

I have spoken to 2 doctors, Dr. Ayoade and Dr. Howe in your office. Dr. Howe
said "It is not the responsibility of the NRC to correct the medical
profession". I have not found any department that is responsible, and I have
been searching. I think you are responsible and a corrective letter to every
radiation using physician in the U.S. is in order. Since I have started working
on this project, 100,000,000 more patients have been irreversibly radiation
injured. Many needed the testing, but all of them were injured without
proper warning. Please read my additional information for clarifications.

.A~~cr~

Sincerely,

\..,.

Dr. Gerald Tobias

Dear Dr. Svinicki,
Just below are 3 emails from 2 prominent professors in response to my paper that I sent them.
Dr. R. Semelka - Professor of radiology at University of N. Carolina at Chapel Hill.
Dr. E. Picano - Professor of cardiology at the Institute of Clinical Physiology at Pisa Italy.
I CONTACTED THEM BECAUSE THEY ARE AUTH ORS OF THIS IMPORTANT PAPER.

(£.,,, J.~ed /

- Oct 31, 2(NOJ7' - The American College of Radiology white paper on radiation dose in medicine: deep
impact on the practice of cardiovascular imaging. Eugenio PicanotEmail author,; Eliseo Vanot,; Richard
Semelkat and; Dieter Regulla

E-mail-Semelka, Richard C
Gerald,
It is late on sunday, and i have many things to do - but I thought I would read your piece . I like it very
much and your concepts are the same as I have espoused for a number of years - especially I was
struck with the fallacy of comparing ionizing radiation to natural background radiation . Interestingly I
have been trying to find a nuclear medicine physician who is prepared to discuss the risks of nuclear
scans - I have had no luck. Unlike with CT where I and Rebecca Smith-Bind man and other have
brought those risks to light.
So, I like what you wrote very much.
Richard Semelka

E-mail-Semelka, Richard C
Jul 25 (6 days ago)

Gerald,
Eugenio Picano is the cardiologist who I have worked with on radiation matters. My opinion , sadly, is that you are
probably correct with the extent of misinformation that is provided. I have tried to find a nuc physician who could
enter the dialogue of improving patient information but I have had no luck. Right now Eugenio is in an Asian
country helping set up a new medical school , so I am not sure he still answers his Italian email address but we will
see.

RS
E-mai l-Eugenio Picano <picano@ifc.cnr.it> Jul 26 (5 days ago)
to Richard, me
Dear dr Tobias, dear Richard ,
The article is basically correct. For cancer risk estimates from a single perfusion scan I would refer to
recent statements/position papers of European society of cardiology (Picano et al , Eur Heart J 2014)
and American heart association/ American College of Cardiology ( Fazel et al Circulation 2014). The
uncomfortable truth is that nuclear cardiologists have no idea of doses and risks ( Einstein A et al ,
American Society of Nuclear Cardiology, Radiation safety in nuclear cardiology,Jama internal medicine
2013) .
Your article is very good. The case if 10 mpi's followed by kidney cancer is well in line with recent
evidences linking the number of pci to subsequent lung cancer ( Carpeggiani C 2015 int j cardiology) or
leukemia ( Wey KC 2016).The critical target organ is lung or bone marrow for coronary angioplasty ,
kidney for radionucl ide perfusion imaging (renal excretion of tracer) .
Best personal regards

j

SVINICKI, LLOYD DIRECTIVE
}

(a)

(suggested titte)(to be sent to every physician, dentist and researcher in the U.S. involved in the use of diagnostic
radiation and especially radiopharmaceuticals )
The following is abbreviated and meant as a suggestion.

It will NO longer be acceptable medical practice to describe the radiation exposure of diagnostic
radiopharmaceutical tests as:
1. A small, tiny or safe exposure that is free of side effects.(b)
2. Equal to one or two chest x-rays .
3. Equal to any number of years of natural radiation.
4. Equal to the effective dose or total body dose or whole body dose.
5. Or to fail to mention that the test involves exposure to radiation.
6. Or to fail to mention that the radiation causes a very slight increased chance of cancer
developing in the future.
The correct patient radiation dose is found by looking at the package insert for the
radiopharmaceutical being used, and locating a table called "Radiation absorbed doses". If only
a stress test is being done, locate the body organ under stress tests that has the highest
radiation exposure. That exposure, labeled in milligrays (mGy) or millisieverts (mSv) units, is
multiplied by 50 to get the number of chest x-rays that the patient will be exposed to. If both
stress and rest tests are being done add the totals together. (c)(d)
See www.medicalradiationtest.com for details.
a. Lloyd is the patient I located in Ohio who was given 1O or more cardiac nuclear scans and
never advised about radiation exposures or a cancer potential. A radiology technician in the
cardiologist's office that Lloyd went to, told me that each cardiac scan was equivalent to 1 or 2
chest x-rays. Lloyd, had he asked, would have thought his total exposure over 1O years was 1O
to 20 chest x-rays, when in fact his exposure was 20,000 to 40,000 chest x-rays. Lloyd did
develop cancer in the right kidney a few years after completing his 10th heart scan. He used the
Dayton Heart Center in Ohio, and his physician was Dr. Amit Goyal who he continued to use. I
understand that this cancer may or may not have been caused by his radiation exposures.
b. To correct the misinformation given since about 1970 to over 300,000,000 patients,
concerning radiopharmaceutical drugs, by cardiologists and other medical professionals.
c. I have not found any physicians in the United States that gives accurate radiation exposure
information about nuclear scans to patients. The problem is partly that they are taught
incorrectly, or that their teachers may not even know. There is also an obvious tendency to hide
the true radiation exposures from patients so that the tests are not refused.
d. The use of chest x-ray equivalents has been approved by the UK College of Radiologist and
the European Commission referral guidelines on medical imaging. (see the enclosed paper by
Picano and Semelka)
I have been working on this for 12 years and over 100 million patients have been
wrongly advised during this time. I have the names of many more physicians that say that the
exposure is equal to 1 chest x-ray. Those physicians that say the dose is small and safe and
free of side effects numbers in the many thousands.
Dr. Gerald Tobias ajtobias27@yahoo.com ---web site-www.medicalradiationtest.com
347 -351-4548
9933 E. Jenan Dr.
Scottsdale, AZ 85260
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Abstract

Go to :

In April 2007, the American College of Radiology released the "White Paper on Radiation Dose in
Medicine" . The Blue Ribbon panel members included private practice and academic diagnostic
radiologists, medical physicists, representatives of industry and regulatory groups, and a patient
advocate. The panel concluded that the expanding use of imaging modalities using ionizing radiations
such as CT and nuclear medicine may result in an increased incidence of radiation-related cancer in the
exposed population in the not-too-distant future, and this problem can likely be minimized by
preventing the inappropriate use of such imaging and by optimizing studies that are performed to
obtain the best image quality with the lowest radiation dose. The White Paper set forth practical
suggestions to minimize radiation risk, including education for all stakeholders in the principles of
radiation safety and preferential use of alternative (non-ionizing) imaging techniques, such as MRI and
ultrasound. These recommendations are especially relevant for cardiologists, who prescribe and/or
practice medical imaging examinations accounting for at least 50% of the total effective dose by
radiation medicine, which amounts to an equivalent of about 160 chest x-rays per head per year in US .

)

Were they be enacted, these simple recommendations would determine a revolution in the
contemporary way of teaching, learning and practising cardiology.

https ://www.ncbi.nlm .nih.gov/pmc/articles/PMC2186301 /
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Go to :

The medical use of radiation is the largest man-made source of radiation exposure. About 5 billion
imaging examinations are performed worldwide each year, and 2 out of 3 employ ionizing radiations
with radiology or nuclear medicine (1). In the developed countries, exposure from medical ionizing test
results in a mean effective dose per year per head in the range of 100 (Germany, radiological year
1997) (2.] to 160 chest x-rays (USA, radiological year 2006) [1] - an amount higher than that
originating from one year of natural background radiation: Fig. l . With now obsolete radiological dose
estimates, referred to 1991-1996 and excluding nuclear medicine exposures, Berrington and Darby
estimated in 2004 that 0.6 (for UK) to 3.2% (for Japan) of cancers could be caused by diagnostic xrays. The attributable cancer risk from diagnostic x-rays was 0.9% for USA and 1.5% for Germany [1].
In 1991- 96, the mean exposure for the US citizen was 0.5 mSv per head per year from x-rays. In 2006,
the estimated exposure (from radiology and nuclear medicine) reaches an unprecedented 3.2 mSv per
head per year (more than 6-fold higher) than the estimate used by Berrington. The attributable cancer
risk will rise accordingly - at least around 5% risk of cancers from diagnostic radiation [.2]. The
inappropriateness of imaging techniques with high doses and high long-term risks is economically and
socially unsustainable, but it also opens a unique opportunity to abate healthcare costs, reduce longterm risks, and improve health care standard simply targeting inappropriate examinations .

.EigJJitl

I
)

I

I

Medical and natural sources of radiation. Modified from ref 1, and
updated with 2006 data from ref. 3. The effective dose of 1 mSv is
equivalent to 50 chest x-rays. The per-head dose of ionizing
radiation from clinical imaging exams in the United States ...

Cardiologists prescribe and/or directly perform >50% of all imaging examinations, accounting for
about two thirds of the total effective dose to patients [.1,Q.]. Mettler et al recently reported data referred
to the radiological year 2006 in USA There were almost 20 million studies of nuclear medicine.
Cardiac studies account for 57% of all nuclear medicine studies and 85% of the dose [.l]. Bedetti et al
reported data referred to modern adult cardiological patients, who receive a median cumulative
effective dose of 60 mSv per head [Q.]. Three types of procedures were responsible for about 86% of
the total collective effective dose: 1) arteriography and interventional cardiology (12% of
examinations, 48% of average dose per patient); 2) nuclear medicine (5% of examinations, 21 % of
average dose per patient; 3) CT (4% of examinations, 17% of average dose per patient). Conventional
X-ray examinations represent 79% of total number of examinations corresponding only to 14% of
collective effective dose [2]. Radiological dose estimate can be expressed as multiples of a single
postero-anterior chest x-ray (equal to 0.02 milliSievert, mSv), as originally suggested by the UK
College of Radiologists and endorsed in the European Commission referral guidelines on medical
imaging [1,~]. The radiological dose estimate of common cardiological examinations may range from
an equivalent of about 600 chest x-rays of a stress scintigraphy with sestarnibi to about about 1,500
chest x-rays for a Thallium scan. The dose of a 64-slice cardiac Computed Tomography corresponds to
about 750 chest x-rays, the dose of a coronary angiography and stenting to about 1,000 chest x-rays (1 ll]: Table 1. Unfortunately, cardiologists (and even radiologists) show little awareness of the dose of

https ://www .ncbi .nlm .nih .gov/ pmc/articles / PMC2186301 /
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the exam they daily perform or request [1,12,ll]. Also as a consequence of the lack of radiological
awareness, the rate of inappropriate examinations is unacceptably high in cardiology, even for
procedures with high radiation load and a non-negligible long-term cancer risk, such as stress perfusion
scintigraphy [H ] and coronary angiography [li]. The high, dominant cardiological component of the
exposure of patients and the high, unprecedented professional exposure of interventional cardiologists
(three times higher than radiologists) [.16.] are the two main reasons of the growing interest of the
cardiology community towards the radiation issue [l1]. Now, the release of the landmark White Paper
of the American College of Radiology [.18.] gives impetus to the need for the cardiological community
to also address the subject. A "white paper" (so called because it was originally bound in white) is an
authorative report on a major issue, as by a team of experts. It was written by a "blue ribbon
committee" , i.e., an independent commission of non-partisan experts formed to investigate some
important governmental issues. The following summarizes many of the important issues from that
publication.
Table 1
Doses in cardiology

White paper lesson number 1: low dose ionizing radiation is a proven carcinogen
1

}

Ionizing radiation has long been known to increase the risk of cancer. In fact, x-rays and y-rays have
recently been officially classified as "carcinogen" by the World Health Organization's International
Agency for Research on Cancer [12], the Agency for Toxic Substances and Disease Registry of the
Centers for Disease Control and Prevention [20], and the National Institute of Environmental Health
Sciences [ll]. Because radiation is a relatively weak carcinogen, it is difficult to isolate radiationinduced cancer. According to the updated risk estimates released in the recently Seventh Report of the
authorative Committee to Assess Health Risks from Exposure to Low Levels oflonizing Radiation
(BEIR VII report), the attributable risk of cancer is 1/750 for 15 mSv exposure, corresponding to the
dose estimate of a coronary MSCT; 1/500 for 20 mSv exposure, corresponding to the dose estimate of a
coronary stent; 1/400 for 25 mSv exposure, corresponding to the dose estimate of a Thallium scan)
[22 ]: Fig 2_. "Does this mean that current radiation exposure can be neglected? The answer is no.
Radiation-induced cancers typically do not occur until 1 or 2 decades or longer after exposure. Thus,
any increase in cancer occurrence due to the burgeoning medical exposures in the part 2 decades, as is
the case for CT and nuclear medicine studies, may not be expected to be evident for many years" [.18.].

'lJ

•

Figure 2
Graphical presentation of cancer risk and radiation dose (in
multiples of exposure from a conventional chest x-ray exam) for
some common cardiovascular examinations. Modified from ref 7,
on the basis of novel estimates ofBEIR VII (ref 21).

White paper lesson number 2: physicians have the duty to know what they do
The present generation of cardiologists can no longer afford to be ignorant of the risks related to
https :// ww w.nc bi .nlm .nih .gov/ pmc/ articles/ PMC2186301 /
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medical radiation exposure [1 J2.J.1]. As the White Paper elegantly puts it, "although some referring
physicians are very knowledgeable regarding safety issues and incorporate such information into their
imaging decisions, others have had little or no training in radiation exposure and do not routinely
consider this factor when ordering imaging examinations" [.ll]. Simply, because of the dramatic
increase in the number of diagnostic examinations performed each year, we have to be more cognizant
of the long-term cancer risk in the risk-benefit assessment of new technologies [8.Jl].
White paper lesson number 3: patients have the right to know wha.t they do

)

Recent data clearly show that patients are largely unaware of the dose (and the long-term risk) of the
imaging studies they undergo [21,M]. In particular, patients undergoing common cardiac imaging
examinations involving significant exposure have little knowledge about radiological exposure (and
corresponding risk) [ll]. Patients obviously have the right to know, according to common sense,
medical deontological code, and the law [1 ]. The White Paper gently puts it as follows [.18.]:
"Radiologists understand the potential dangers from ionizing radiation far better than patients do, yet
not every radiologist provides a balanced assessment of the risks and benefits of imaging when patients
undergo testing. It is incumbent on radiologists to assume the responsibility for their patient's safety
with regard to radiation exposure. They should also educate their patients on these issues so they may
make informed decisions about their health care. Although patients frequently want to know the
radiation "dose II they will receive during examinations, they are generally unfamiliar with radiation
technology and may not understand the level of risk" [.18.]. The graph of radiation risk communication
[1 ], updated with BEIR VII estimates [22], may serve to the purpose of risk-dose communication: Fig.
2. This radiation risk graph was also endorsed and suggested by the Italian Institute of Health and
Ministry of Health as a way respectful of patients' rights to communicate radiation risk [22]. Risk is
highest in small children (Fig . .1), but unfortunately also paediatricians [21] and paediatric cardiologists
[12] have very little awareness of these risks.

Eigl.lIU
Risk stratified according to age and gender. The risk is 37% higher
in women than in men, and 4-fold higher in children <l year than
in adults. The risk is reduced by one-half in elderly (>80 years).
Redrawn and modified from ref. 7, on ...
White paper lesson number 4: change cardiology teaching

Cardiologists intensively use radiology, and therefore they must know radiobiology and radioprotection
essentials. In our curriculum, our meetings, our textbooks, our scientific journals, the radiation
information is typically absent or presented in an esoteric, clinically irrelevant way [1 ]. The White
Paper suggests a profound remodelling of radioprotection teaching: "Educatingfature referring
physicians on radiation exposure to patient during diagnostic imaging must begin during medical
school. The method of instruction, clerkship or general curriculum is not as important as the goal of
inculcating the awareness of radiation exposure in students during training. By prominently displaying
the relative radiation exposure level for a particular examination during order enhy [in the electronic
format ofphysician order entry system], a clinician may be steered toward an imaging regimen that
https://www. ncbi .nlm. n ih .gov/pmc/articles/P MC2186301 /
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minimizes radiation". It is true that medical physicists often are involved in cardiology fellowship
training, especially in invasive cardiology. However, the White Paper states, and we agree, they must
"present their courses clearly, concisely and in a clinical relevant manner. Such an initiative will
hopefully result in resident's discovering that instruction in medical physics is interesting and
memorable, so that they will subsequently be able to apply the principles learned throughout their
careers" [ll]. The cultural benefit of this remodelling of training will be immense to enhance the
protection of patients and physicians themselves [26].

White paper lesson number 5: More clinical research on radiation biology and genetics

is needed

)

From the clinical point of view the calculation of cancer risk for radiation-exposed patients is presently
based on the "linear-no threshold model" , i.e. on the assumption that no safe dose exists; the higher the
dose, the greater the risk [1 ]. At doses in excess of 50 mSv, equivalent to 2,500 chest X-rays or one
whole-body CT without contrast, with re-scan after contrast [.18.), the approximately linear increase of
cancer risk with dose has been directly observed by epidemiological research. In cardiology, it is likely
to surpass the dose of 50 mSv [Q], even in a single hospital admission for a single problem, most
commonly a suspicion of coronary artery disease. Fig. 1 illustrates the cumulation of the doses due to
five radiological examinations undergone in a typical case. At doses below 50 mSv, i.e. in most cases
of radiological patient exposure (see fig. 2 and 1 ), epidemiological data are not available, and an
extrapolation of cancer risk from higher to lower doses has to be performed, although on the expense of
accuracy, in the light of radiobiological knowledge. More data are needed, e.g. to better understand the
genetic, immunologic and environmental factors modulating low dose radiation damage. The White
Paper states: "Many questions remain unanswered regarding the fundamental mechanisms of radiation
injury. Deoxyribonucleic acid breakage, chromosomal aberrations, and gene mutations caused by
radiation exposure, as well as the potential for deoxyribonucleic acid to repair itself between radiation
exposures, are important avenues for further investigation" . The existence of many unknowns,
however, does neither justify the neglect of the possibility of cancer risk nor the restraint in putting up
the warning sign. Therefore the International Commission on Radiological Protection has
recommended to use the linear-no threshold model only for prospective risk estimates even in this low
dose range [TI]. Barrington de Gonzalez and Darby [1.] have shown how to do this, not concealing the
existing lack of precision of such estimates. In this situation, much more research work is needed, such
as DNA and chromosomal biodosimetry studies for pediatric [28 ) and adult [l2] cardiological patients
and cardiology professionals exposed to radiation in the workplace [30]. A small , but important, sign of
the growing interest of cardiological community towards radiation issues is that the largest Cardiology
Association in Italy endorsed and funded a project on "Effects of chronic low dose radiation exposure
on reproductive health on interventional cardiologists" [ll]. Cardiologists start exploring the "dark side
of the moon", the unwanted effects of radiation exposure, knowing that this is one of the ways - and
probably not the least important - to be a good doctor.

=--

Eigur.e...1
The cumulative exposure of doses (y axis, left) and corresponding
risk (y axis, right) with a standard, radiation-insensitive, diagnostic
algorhythm for coronary artery disease. In the x-axis, we listed
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some common cardiologic examinations with the corresponding ...
White paper lesson number 6: remodel current cardiology practice
Learning all the previous lessons will lead to an obvious change in cardiological practice. At present,
we often think in terms of acute risk versus acute diagnostic benefit. There is no doubt that acute
benefits of cardiac imaging are immense. However, an exam that considers only acute benefits may be
less desirable when one considers also the long-term risks in the use of ionizing radiation-base
imaging, specifically cancer induction. Ignoring long-term risks, it has been reported that up to onethird of cardiac stress scintigraphies [14] and up to 50% of coronary angiographies [li] are
unnecessary; which, for completeness, is also observed with highly specialized non-ionizing
examinations such as stress echocardiography [32]. The White Paper outlines the future scenario with
potential to change this very worrying situation: "There should be special attention paid to the
practical suggestions set forth in this paper, such as education for all stakeholders in the principles of
radiation safety, the appropriate utilization of imaging to minimize any associated radiation risk, the
standardization of radiation dose data to be archived during imaging for its ultimate use in
benchmarks good practice, and, finally, the identification and perhaps alternative imaging ofpatients
who may have already reached threshold levels of estimated exposure from diagnostic imaging". These
straightforward recommendations, if enacted in the cardiovascular community, will radically change

)

the way cardiology is learned, taught, and practised today. It will be aparadigm shift in medical
imaging: from benefit to risk-benefit [ll-15.], as recommended by good radiological protection since
long, although also not so strictly adhered to by radiologists [.16.,3.1]. To illustrate this with cardiac
stress imaging, 10 million cardiac scintigraphies per year can be, in theory, replaced by an approach
based on stress echo and on stress cardiac-MRI - deemed to be equally effective by specialist
guidelines [.13.]. Small individual risks, even if their magnitude is not known precisely, undergone in
million examinations are likely to become significant population risks. To achieve the goal of
sustainability [l ], the radiation issue should be considered a shared problem of everyone involved in
patient-care and communication with the public through the lay press [J.E.], and will require the joint
efforts of physicians, specialists, patients, vendors, clinical governance authorities, and politicians [.l.B.].
A recent clinical competence statement of interventional cardiologists accept that "responsibilities on
all physicians is to minimize the radiation injury hazard to their patients, to their professional staff, and
to themselves" Q.2]. Coronary interventionalists - but, probably, all cardiologists - "must have a
thorough knowledge of consequences of exposure of patients and personnel to ionizing radiation, and
methods ofreducing patient and staff radiation exposure" 11Q]. In the words of the High Commissioner
of the US Nuclear Regulatory Commission, "ifyou listen to newsradio here in Washington, eve1y
morning you will hear advertisement from heart scans, full body scans, any scans you can think of fo r
asymptomatic patients. Of course, they do not advertise you're getting rems as you ge t these scans.
They do not advertise radiation at all" [il]. Also in scientific cardiological meetings and articles,
radiation is often "not advertised at all" and very little space in our journals is devoted to radiation
issues. This situation is likely to change in the very near future.
We have summarized American College of Radiology landmark White Paper on Radiation Dose in
Medicine, and heartily endorse it. The ne_xt step is for the Cardiology community to take stock in their
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practice of medical imaging, and move toward a more patient-focused approach emphasizing patient
safety, especially in regards to ionizing radiation and the long-term risks of cancer.
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