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David M. Schuster, MD, FACR

November 5, 2020

Rulemakings and Adjudications Staff
U.S. Nuclear Regulatory Commission
Washington, DC 20555–0001

To Whom It May Concern,

The respondents below oppose the petition for rulemaking on nuclear medicine injection 
extravasations from Ronald K. Lattanze on behalf of Lucerno Dynamics, LLC. We agree 
with the conclusions in the Nuclear Regulatory Commission's Advisory Committee on the
Medical Use of Isotopes (ACMUI) Subcommittee on Extravasation Final Report, issued 
October 23, 2019. Although the number of radiopharmaceuticals approved by the Food 
and Drug Administration for both diagnostic and therapeutic use have expanded greatly 
since extravasations were first excluded from the definition of medical events in 1980, 
we maintain that nothing in the nature or outcome of extravasation events has changed. 
As the NRC noted in the Federal Register, "Extravasation frequently occurs in otherwise 
normal intravenous or intra-arterial injections. It is virtually impossible to avoid." In
addition, this petition seems to contradict the NRC’s own medical use policy statement: 
“[The] NRC will not intrude into the medical judgements affecting patients, except as 
necessary to provide for the radiation safety of workers and the general public. [The] 
NRC will, when justified by the risk to patients, regulate the radiation safety of patients 
primarily to assure the use of radionuclides is in accordance with the physician’s 
direction. [The] NRC, in developing a specific regulatory approach, will consider industry 
and professional standards that define acceptable approaches of achieving radiation 
safety.” We believe this is an attempt by this company to manipulate federal regulations 
for profit.

The NRC posed several questions in the Federal Register which we have addressed 
below.

1. How frequently does radiopharmaceutical extravasation occur?

Significant extravasation is highly uncommon in our practice. One significant event 
involving a therapeutic radiopharmaceutical, IV administration of [131I] 
Metaiodobenzylguanidine, in 2011 was detailed in the Journal of Nuclear Medicine.1

1 Bonta DV, Halkar RK, Alazraki N. Extravasation of a therapeutic dose of 131I-
metaiodobenzylguanidine: prevention, dosimetry, and mitigation. J Nucl Med. 2011 
Sep;52(9):1418-22. doi: 10.2967/jnumed.110.083725. Epub 2011 Jul 27. PMID: 21795365.

               



Changes to the protocol were implemented as detailed in the paper and extravasation
from therapeutic radiopharmaceuticals has not been observed since.

2. Do you know of any extravasations that have resulted in harm to patients? If so, and 
without including information that could lead to the identification of the individual, 
describe the circumstances, type of effect harm, and the impacts.

Never from a diagnostic radiopharmaceutical injection. 

3. For medical use licensees, does your facility currently monitor for radiopharmaceutical 
extravasation? If so, why and how do you monitor? If not, why not?

We can typically tell from the imaging if an extravasation has occurred. We have 
instituted a policy of injecting only through a patent IV catheter which has reduced our 
extravasation rate to near zero. 

4. Do you expect that monitoring for extravasation and reviewing the results would 
improve radiopharmaceutical administration techniques at medical use licensee 
facilities? If so, how? If not, why not?

We doubt there would be much improvement in radiopharmaceutical administration 
techniques since the quality of such administrations is already quite high for the reasons 
outlined below. Also, such monitoring would occur after the extravasation has already 
occurred, thus making its utility negligible in an individual patient. 

5. Do you believe an NRC regulatory action requiring monitoring and review of 
extravasation would improve patient radiological health and safety? If so, how? If not, 
why not?

By our historical experience with extravasations at our institution, we do not believe that 
monitoring and review would improve radiological health and safety. We already monitor 
in a similar manner by the interpretation of images, and this rarely occurs since our 
injections are performed through patent IV catheters.

Additionally, the NRC posed the following questions concerning medical event 
classification and reporting criteria:

1. Are there any benefits, not related to medical techniques, to monitoring and reporting 
certain extravasations as medical events? What would be the burden associated with 
monitoring for and reporting certain extravasations as medical events?

Given that it would be difficult to firmly establish whether a given extravasation meets the 
current definition of a medical event, licensees would end up overreporting such 
instances except in cases where they can clearly demonstrate that such an event does 
not rise to the level of a medical event. Conservatism in dose estimates naturally leads 
to overreporting of incidents which may not result in actual harm to the patient from 
radioactive materials. Licensees would also be inclined to report extravasations if clinical 
effects resulted that were due not to radiation exposure but from medical technique.

2. If the NRC were to require that licensees report certain extravasations as medical 
events (recorded in NMED), what reporting criteria should be used to provide the NRC 
data that can be used to identify problems, monitor trends, and ensure that the licensee 
takes corrective action(s)?



As it is our position that we agree with the NRC's current position on extravasations as 
well as the ACMUI's recent comments on the subject, we maintain that the reporting 
criteria would be up to the NRC and have no additional comments on what criteria 
should be used.

3. If the NRC requires reporting of extravasations that meet medical event reporting 
criteria, should a distinction be made between reporting extravasations of diagnostic and 
therapeutic radiopharmaceuticals? If so, why? If not, why not?

Yes, a distinction should be made. Extravasation events may have an occasional impact 
on diagnostic imaging studies should a significant amount fail to be fully injected, even in 
the absence of a clinical affect. Technologists are well trained in the administration of 
radiopharmaceuticals and although they take care to avoid extravasations, such 
instances still happen and are a practice-of-medicine issue. The material extravasated is 
usually removed by natural processes and physical decay within a couple of days, thus 
permitting readministration in the rare event that the extravasation interferes with 
imaging. As for permanent injury, diagnostic radiopharmaceuticals are generally isotonic 
and iso-pH, usually have no pharmacological effect and the volumes administered are 
very low. Newer scanners and advances along with the “Image Wisely” and “Image 
Gently” initiatives have led to even further reduction in radiopharmaceutical activities, 
making the rare extravasation a non-issue from the clinical perspective.

As for therapeutic administrations requiring a written directive under 10CFR35.300 or 
10CFR35.1000, we agree that extravasations may cause "unintended permanent 
function damage". The regulations call for treating such instances as medical events, 
which reasonably covers the rationale for the petition. In addition, greater care is taken 
for these administrations, and intravenous patency is often verified by either diagnostic 
radionuclide injection or blood return, but such events may happen regardless. The 
outcome of such events would depend on the activity deposited at the injection site and 
the removal rate, which cannot be predicted. In the case where most of the material 
injected was involved in the extravasation, it would be straightforward to measure the 
remaining activity and estimate the dose to tissue. In the vast majority of extravasations, 
the extravasated activity could be estimated by shielding the radiation contribution from 
the body of the patient or, in the case of theranostics, via whole-body imaging. As 
detailed in the paper referenced above, the following cautions are recommended for all 
high-dose radionuclide therapy administrations:

If venous access is difficult, with multiple sticks, do not use that access site to 
administer radionuclide therapy.
Perform a test to ensure the absence of leakage at the venous access site. To 
date, our clinical protocol has prevented a repetition of the extravasation incident.
If the patient reports pain at the injection site or if swelling is seen, stop the 
infusion and establish another access site.
If extravasation occurs, try to mitigate toxic effects by elevating the arm, applying 
heat, and considering pharmaceutical intervention.

Certainly, the medical community is looking for better ways of preventing extravasations, 
including IV status monitoring. The technology referred to by the petitioner does nothing 
to prevent extravasations, and while it may help to identify if the extravasation occurred, 
it does not actually quantify the deposited material such that dosimetry can be 
accomplished. Other methods are available and routinely used.



We appreciate the opportunity to respond to the petition for rulemaking. We plan to 
attend the NRC's public meeting on the petition on December 8, 2020 and will forward 
any questions or statements to the organizers in advance.

Regards,

David M Schuster, MD, FACR
Professor and Director, 
Division of Nuclear Medicine and Molecular Imaging
GRA Distinguished Cancer Scientist
dschust@emory.edu
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