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Response to the Lucerno Dynamics petition to the NRC 

Lucerno Dynamics claims in their petition to the NRC that there are many extravasations from 
injections of radiopharmaceuticals for diagnostic nuclear medicine studies (bone scans, PET/CT 
studies, etc.). They claim that these extravasations (also known as infiltrations) are a 
misadministration of the injected radioactive drug (radiopharmaceutical). They claim that these 
extravasations occur frequently and that they cause substantial patient harm and can result in 
misinterpretation of the medical images obtained from these injections.

Research from the previous decade indicates that nearly 40 million nuclear medicine studies 
were performed each year worldwide with an additional 2 million PET/CTs performed annually 
in the United States alone. With all of these studies performed worldwide, there has been no 
clinical evidence that diagnostic extravasations have resulted in patient harm. The vast majority 
of extravasations from injections of radiopharmaceuticals are very small and appear to have no 
consequences for the patient both in terms of physical concerns for the patient or concerns 
related to misinterpretation of diagnostic images. Although the radiation exposure from 
extravasations is generally negligible, severe extravasations may result in higher doses to the 
localized injection area, however, even in these severe cases, there has been no documented 
evidence of patient harm. Two claims by Lucerno Dynamics of long-term damage from 
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extravasations, adverse tissue reactions and increased risk of cancer at the injection site, have 
never been identified.
In my own clinical practice, I have never seen patient harm from extravasations during 
injections for diagnostic studies. Extravasations are not misadministrations. However, it is 
possible that extravasations may have an effect of the quality of diagnostic images, especially 
for quantitative studies. 
The NRC has addressed this issue previously, in 1980 and 2000, and the NRC's ACMUI 
addressed this issue in 2017 and 2019. The NRC has consistently determined that no change in 
regulations is needed.

Extravasations from injections of therapeutic radiopharmaceuticals are also most commonly 
very small, and those are unlikely to produce any patient harm. A large extravasation of a 
therapeutic radiopharmaceutical could potentially produce a soft tissue injury and may require 
intervention. These have been extremely rare. I believe these can be managed on an institutional 
level and do not require additional regulation by the NRC.
The issue of extravasations should be managed as a practice of medicine issue. This is also a 
quality control issue, and the SNMMI is now addressing this with a quality improvement 
project as part of the SNMMI-TS Quality Initiative. 

In conclusion, there is no clinical evidence for substantial patient harm with injections of 
radiopharmaceuticals for diagnostic nuclear medicine studies. The issue of extravasations does 
not require additional NRC regulation, and can be managed at the institutional level as a 
practice of medicine issue. Also, the SNMMI is currently addressing extravasations as a quality 
control issue. 

Sincerely,
Bennett S. Greenspan, MD, MS, FACNM, FACR, FSNMMI, FAAPM Past President, SNMMI 
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