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Dear NRC Commissioners:

I write to comment on this petition, which requests that the NRC remove the exemption from reporting

for extravasation of radioactive substances.  

I serve as the Chief Medical Officer for North and South Carolina for UnitedHealthcare’s commercial 

insurance plans.  The opinions expressed here are my own; they do not necessarily represent the views 

of UnitedHealthcare or of any of its other employees or physicians.  

I am a member of the Board of Managers for Lucerno Dynamics, LLC.  I am also a practicing General 

Internist, and a former Chief Medical Officer and Chief Operating Officer for a large Academic Medical 

Center.  In those roles I had responsibility for Performance Improvement and Patient Safety activities for 

over a decade.  I am familiar with principles of performance improvement and of patient safety, and 

knowledgeable regarding CMS regulations and policies that support safe and high-quality medical care.  

I also know my profession has often been slow to embrace changes in practice that improve care and/or 

that eliminate or mitigate harms.  This career experience is the context for my strong belief that there is 

ample evidence that extravasations should be part of the NRC’s existing core reporting and monitoring 

activities.  I urge the NRC to update its reporting requirements such that all patient radiation tissue

exposure exceeding 0.5 Sv is reportable, regardless of source and regardless of location.  We now know 

that there is no basis for the NRC to treat extravasations any different from other activities that expose 

individuals to a risk of radiation over-exposure. 



As you say in the “About the NRC” paragraph on your web site, the NRC exists in large part to protect 

people.  I will not repeat the data that Lucerno Dynamics and many other Nuclear Medicine experts, 

including Dr. David Townsend, have shared with you and your Advisory Committee on the Medical Use 

of Isotopes over the past two years.  These data confirm that every day, patients are being exposed to 

radiation doses that exceed your reporting limits.  You also now have ample evidence that these 

exposures are not “unavoidable”, that in fact most can be avoided by implementing basic performance 

improvement tactics. The medical profession’s process for fixing these frequent patient harms can 

only start with reporting and monitoring of these events.  The NRC is of course the right advocate for 

protecting people from radiation overexposure, and the NRC is the right agency to now include 

extravasations with other reportable medical events.  

Elsewhere on your site you outline your Values, including the value of Efficiency, wherein you say that 

“Regulatory activities should be consistent with the degree of risk reduction they achieve”.  I have 

practiced medicine for over thirty years, and as noted above, I have spent much of my career focused on 

performance improvement and patient safety.  In that context, I have seen my share of regulations.  This 

simple and logical NRC correction – to stop exempting from medical event reporting, one particular 

cause of radiation overexposure, namely extravasations – will do more to reduce and mitigate patient 

harms, and will do more to improve the quality of medical care, than ANY other government 

regulation of which I am aware.  A strong statement, to be sure, but as you know, millions of patients 

are injected with radioactive biomarkers and radiopharmaceuticals each year.  With the rapid 

development and expansion of therapeutic radiopharmaceuticals, these patient volumes will only 

increase. 

I am familiar with the joint public statement that several nuclear medicine societies, including the 

SNMMI, have made regarding this petition.  After reviewing the currently published public comments, I 

see that many SNMMI members have meanwhile forwarded a pre-drafted form letter. If the SNMMI is 

genuinely committed to “improve human health”, as stated in the very first sentence of their Mission 

Statement, then the SNMMI should directly address the data that Lucerno Dynamics and other key 

experts have submitted to support the request for rulemaking.  

Instead of responding to evidence that extravasations happen, and that they can and do produce harm, 

the SNMMI approach simply asserts that this is not a patient safety issue.  Most disappointing is the 

Society’s apparent refusal to support the urgent need to collect data more broadly, to confirm or refute 

the ubiquity of the existing findings.  Even in the unlikely event that this broader data collection shows 

that extravasations are not happening at other facilities, we will still greatly benefit from knowing that,

and from understanding how these facilities have avoided the extravasation rates seen at the centers 

that participated in the earlier studies.  As you know from the sites that are already doing it, collecting 

and reporting the data takes little marginal effort.

The SNMMI repeats, without any supporting data, that extravasations are virtually impossible to avoid.  

They appear simply to ignore the data that was submitted to the NRC that shows the opposite to be 

true.  They do not mention the research that documents reductions in extravasations during 

administration of chemotherapeutic agents, because of measuring and monitoring and then of data-

driven changes in practice.  They also cite a systematic review of the literature from 2018, which they 

say shows that diagnostic extravasations do not lead to patient harm.  In fact, that systematic review 

supports the intent of the petition.  The authors write that of the 3,016 diagnostic extravasations 



reported in the literature, only three had dosimetry performed on their extravasations.  All three of 

those had adverse tissue reactions.  Furthermore, the authors state “Lack of clinical follow up after 

diagnostic nuclear medicine scans, but also a conservative attitude towards reporting and publishing of 

complications may have possibly lead [sic] to under-reporting of skin lesions.”  Again -- the only way to 

understand whether/how extravasations harm patients is to report and monitor data about 

extravasations.  This is exactly what the petition requests.  

The petition asks that the NRC continue to prioritize human safety, by correcting the reporting standard

-- to include extravasations based on what we know today.  Helpfully, the SNMMI repeats the dose-

threshold criteria that continue to appropriately be part of the medical event reporting requirement; 

these are the dose-threshold criteria that Lucerno Dynamics have shown are frequently exceeded when 

a diagnostic extravasation occurs.  

Finally, the SNMMI skirts the simple question of why diagnostic extravasations should be treated 

different than other events that expose patients to above-threshold levels of radiation.  Indeed, in 2020 

we know that they should not be treated any different, and that there is no valid scientific or logical 

reason that extravasations should be exempt from the NRC’s core task of monitoring radiation 

exposures.  The notion that most extravasations are somehow the fault of the patient should not even 

be considered.  

By starting now to include extravasations in your event reporting requirements, the NRC will not only 

catalyze a significant reduction in the number of patients exposed to unsafe radiation doses.  You will 

also likely help to reduce the number of cancer patients whose diagnosis, and whose treatment plans, 

are altered by PET/CT studies that yield substandard image quality and invalid quantification (Dr. 

Townsend again summarizes this issue, along with the need for monitoring extravasations, in a new 

article at https://arrsinpractice.org/extravasation-reporting-the-scientific-case-for-regulatory-change/ ).

Neither I, nor you, or anyone else, would want substandard images – resulting from extravasation of the 

biomarker and therefore inadequate tissue uptake – to alter the oncologist’s crucial decisions about 

metastatic disease and/or about treatment.  Because we don’t currently ask institutions to measure, 

monitor, and report extravasations, few oncologists, and almost no patients, presently know when a 

medically significant extravasation has occurred that could impact image quality to the degree that it 

will impact a diagnosis or a treatment plan.  Again, the only way to begin to inform doctors and patients 

about this reality is to collect and report the information.

In contrast to the evidence-based comments from experts like Dr. Townsend and Dr. Dan Sullivan, the 

SNMMI, in their comment letter, says only “. . . the Society recognizes the effect that extravasation of 

diagnostic radiopharmaceuticals may have on the quality of diagnostic images, particularly on 

quantitative studies, and is actively addressing this as the quality-control issue that it is, rather than a 

patient-safety issue.”  They do not say how they are “actively addressing” this issue.  One would think 

that after forty years of talking about extravasations, the SNMMI would, in response to the proposed

rule change, devote more than a single sentence to the issue of how oncologists and their patients are 

making important decisions based on PET/CT images.  Once the NRC requires hospitals and physicians to 

report extravasations that exceed the dose-threshold, just like the NRC requires reporting for other 

radiation over-exposures, our profession will quickly have much more robust data, and hence a much 

better understanding of whether/how substandard images impact care.  You have elsewhere heard 

from at least one patient who has breast cancer and who understands the impact of PET/CT images on 



diagnostic and therapeutic decision making.  I encourage you to ask members of the medical community 

whether, God forbid a loved one is diagnosed with possible cancer, they would want the treating 

physicians to have detailed knowledge about the quality of the radiolabeled biomarker injection and 

about the image quality.

Even though the NRC declined to accept 2019 recommendations from the ACMUI Subcommittee on 

Extravasations that in part asserted that “extravasations are a practice-of-medicine issue and thus 

beyond the scope, appropriately, of NRC regulatory oversight”, the SNMMI repeats this assertion.  As 

you know, this stance – “let us self-regulate, there is no need for oversight from outside the guild” – has 

been part of the medical profession’s culture for over a century.  Fortunately, in most areas of medical 

and hospital practice physicians, hospitals, and regulators have over the past two decades collaborated 

to advance sensible reporting and monitoring of the quality of care.  This fundamental shift by 

physicians – working as part of a team, with the patient’s safety as the priority, and with regulations 

guiding care when appropriate – has not come easily, but it has come, and it continues to evolve.  The 

NRC commissioners may not be familiar with recent systematic efforts to improve patient safety.  As just 

one example, hospitals must now measure, monitor, and report infections related to the use of a central 

venous catheter (IV).  As a result, they developed and implemented an array of new, standardized ways 

to insert and maintain these catheters more safely.  The new standards involve nurses, pharmacists, and 

physicians.  The Agency for Health Research and Quality, part of the U.S. Department of Health and 

Human Services, has summarized the resulting improvements in infection rates 

(https://www.ncbi.nlm.nih.gov/books/NBK133364/).  More broadly, the Center for Medicare and 

Medicaid Services (CMS) requires (on pain of a financial penalty) hospitals to measure, monitor, and 

report many aspects of hospital care.  According to CMS, the goal is “driving quality improvement 

through measurement and transparency” (https://www.cms.gov/Medicare/Quality-Initiatives-Patient-

Assessment-Instruments/HospitalQualityInits/HospitalRHQDAPU).  

Crucially, once physicians and hospitals began to report and monitor data, we were able to change 

practice when we identified opportunities for improvement.  We can do the same with extravasations of 

radioactive substances, but we must begin now to monitor for extravasation in every patient, and we 

must collect data on tissue radiation over-exposures at every institution.  

In the process of learning about extravasations I have been fortunate to learn about the NRC’s 

important role as one of the collaborating agencies that prioritizes the health and safety of the public.  I 

urge the NRC to treat extravasations the same as the many other radiation exposure reportable events, 

and to remove the exemption for reporting extravasations.  

Sincerely, 

Brian P. Goldstein, MD, FACP

Goldstein.brianp@gmail.com
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