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Public Comment related to Petition for Rulemaking, Docket No. PRM-35-22 
 
I am an employee of Lucerno Dynamics, the petitioner. As the NRC is aware, Lucerno has technology 
that can be used to help clinicians improve administration quality. We developed our technology for 
an altogether different use case. It was only when our clinical trial for that use case was fouled by 
extravasations did we realize that extravasations were a serious and common problem in nuclear 
medicine that needed to be fixed. We understood that our technology could help fix it, so we dedicated 
resources to optimize our technology for administration quality in order to be part of the solution. 
 
The NRC 1980 exemption is based on the premise that extravasations are virtually impossible to avoid, 
and therefore, they were excluded from medical event reporting requirements. I suggest that it would 
always be preferable, for any given radiopharmaceutical administration, not to have an extravasation. 
I believe even those opposed to the petition would agree with that statement. I further suggest that 
most attention should focus on significant extravasations, as these are most likely to have negative 
consequences for the patient and their care. The NRC already has a risk-informed threshold of 50 rem 
that can be used to define significant extravasations. Therefore, it is desirable to minimize the number 
of significant extravasations. Eliminating the 1980 exemption would be a straightforward way to 
measure the rate of significant extravasations and to encourage those licensees that have the highest 
rates of significant extravasations to minimize the frequency. The only reliable way for those licensees 
to accomplish that end is by committing to a quality improvement process (QI). 
 
QI can be used to virtually eliminate extravasations through measurement, careful analysis of 
contributing factors, and intelligent application of appropriate tools, training, and technique. This is 
not a hypothesis; Lucerno has observed this result in nuclear medicine. Based on our experience, we 
can divide nuclear medicine centers into 2 groups: 
 

Group 1: Centers that take administration quality seriously. They have implemented 
the combination of tools, technique and training that allow them to extravasate very few 
patients. Lucerno has seen this at centers in the US and outside the US. Today, nearly all 
of these centers accomplished this result without Lucerno technology. 
 
Group 2: Centers that are not focused on administration quality. These centers far 
outnumber Group 1 centers, based on Lucerno experience. They extravasate frequently. 
They do not measure their extravasation rate. When trying Lucerno technology, some of 
these centers were shocked at their extravasation rate and committed to QI in order to 
improve, which they did, quickly and sustainably. In so doing, they became part of Group 
1 with the help of Lucerno technology.  

 
Based on the questions that the NRC offered for public comment on the petition, it is reasonable to 
expect that Group 1 centers are more likely to respond because they can say that they do not have an 
extravasation issue. However, it would be illogical for the NRC to conclude that these responses are 
true for all centers. Centers that extravasate routinely—Group 2—are much less likely to admit as 
much by responding to the NRC questions.   
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Why should the NRC revoke the exemption? For two simple reasons: extravasations can be a medical 
event and there are far too many centers in Group 2. This is bad for patients and it is bad for healthcare 
costs. While fixing the extravasation problem will cost nuclear medicine departments some time and 
money, the savings to the healthcare system will be many times greater (8-10 times greater in our 
estimation). Where will this savings come from? Eliminating incorrect patient management decisions 
caused by incorrect diagnostic tests, unnecessary procedures caused by incorrect diagnostic tests, and 
care for patient harm from significant extravasation-caused tissue irradiation. In nuclear medicine 
today, high quality administration is not expected. This is clear from the statements of the societies 
and other public commenters that they do not want administration quality to be measured. They want 
it to remain a black box, a secret, not recorded in the patient record, not used to improve, not told to 
the patient or the patient's doctor. The centers in Group 2 clearly need an outside force to make them 
do the right thing, since they are not taking the necessary steps of their own accord. The NRC is that 
force and eliminating the exemption is a direct way to motivate centers to take action to solve the 
extravasation problem. Lucerno technology can help solve this issue, but is not required, as proved by 
the centers in Group 1.  
 
My background is in engineering and manufacturing. I was taught that measurement drives 
improvement, and I have lived it many times in my career. It is human nature that you are not going 
to fix a problem if it is never measured, never inspected. The 1980 exemption created precisely this 
situation—radiopharmaceutical administration was not going to be reported, measured or inspected. 
Not by the NRC, not by the medical societies, not by the hospital accreditors, not by anyone. If the 
NRC needs proof that extravasations are accepted within the nuclear medicine community, simply 
flip through a few issues of nuclear medicine journals or textbooks. You will readily find images with 
clear extravasations, even for articles that purport to quantitate the image. The only reason that any 
centers are in Group 1 is because someone in those centers, despite no stimulus from the outside 
world, decided administration quality was important and did something about it. It is quite clear from 
the published data and from Lucerno's experience that high-quality administrations did not happen 
by chance—it takes ongoing attention and effort.  
 
Measurement is the starting point of QI. QI is data driven and regards the quantitative approach as 
the only reliable means to influence the qualitative elements. W. Edwards Deming, the father of 
modern quality, described the improvement process as getting “the right data in the right format in 
the right hands at the right time.” The NRC requiring reporting can make licensees collect the right 
data, and how it is reported can influence the right format. Getting that data into the right hands is up 
to the licensee, but the NRC can motivate that behavior with penalties for an excessive extravasation 
rate over time. As for the right time, the NRC can require reporting to be timely and, after 40 years of 
allowing the issue to be ignored, the sooner it gets started, the better for patients. 
 
I'd like to address some of the objections raised by the ACMUI, the societies, and in some of the 
public comments. 
• Rarely see them in my center. For Group 1, this is true. For Group 2, this is not true. In order 

to see them, you have to measure. Measure involves monitoring the administration process 
(visually inspecting the injection site and asking if the patient feels any burning sensation is not 



Gorge Public Comment.docx  Page 3 of 4 

adequate monitoring) and imaging the administration site. Unless a center is doing these things, 
and tracking the results, their objection must be dismissed because it is not based on facts. 

• Extravasations are not important/trivial. Some may be, but the only way to know for sure is 
to do two things: 

o redo the procedure without an extravasation and compare the results.  
o perform dosimetry on the extravasation to assess the patient's tissue irradiation. 

If the individual offering this objection does not do these two things consistently for extravasated 
administrations, then one must conclude that they have no basis in fact for their objection. 

• I have never seen a patient harmed by diagnostic extravasation. I despise this excuse most 
of all. The clinicians saying this should know that the ill effects of radiation dose to tissue or skin 
will not be visually evident for days, weeks, months, or even years. Since these clinicians 
(radiologists, nuclear medicine physicians, technologists, etc.) do not follow these patients over 
time, don't tell the patient or their doctor, and they make no note of the extravasation in the 
patient's medical record, how would they see the ill effects? Aside from the potential tissue 
damage, how would these clinicians know that the cancer patient got the wrong treatment because 
the metastatic lesion was missed due to an extravasation? Or the heart patient was sent home with 
no treatment because one of the injections in the cardiac perfusion test was extravasated, leading 
to an erroneous “all good” result? Besides, the 50 rem limit for reporting does not require patient 
harm to be observed, and for good reason. That much unplanned and unnecessary exposure is a 
symptom of a problem in handling radiopharmaceuticals. 

• The image was still diagnostic/I can read through it. The societies admit that extravasations 
negatively affect image quality and quantification. How, then, can a practitioner credibly maintain 
that they can see what is not present in the image, but should be and would be if not for the 
extravasation? 

• Dosimetry is too complicated. I am certain dosimetry can be made complicated, but it need not 
be. There are existing methods and software packages with which licensee radiation safety officers 
should be well familiar—they already use them to report non-extravasation medical events to the 
NRC. Lucerno has worked with clinicians to devise a new method that offers simplicity and 
improved estimation. It makes use of data from Lucerno technology and an estimate can be made 
in just a few minutes.   

• Patient has bad veins. Many patients undeniably do, but that does not excuse administering 
poorly. If the patients were healthy, and had good veins, they would be unlikely to need nuclear 
medicine diagnostics or therapy. Chemotherapy peripheral IV infusion extravasation rates have 
been driven down to 0.18%, and those patients often have “bad veins,” just as the nuclear 
medicine patients do. What is the difference? Chemo extravasations are measured, tracked, and 
effort is expended to avoid them through tools, technique and training. In other words, they use 
QI, and they get results. In most nuclear medicine centers, none of that happens. 

• Every patient is different. This is indeed true, but irrelevant. Measurement, analysis and feedback 
as part of QI can drive higher quality outcomes and help determine the right combination of tools, 
technique and training to handle patient variation. Group 1 centers have proved this. 

• Nothing can be learned. If this were true, then experience would not matter. In any endeavor, 
feedback on performance through measurement is necessary for improvement. Repeating that 
process over time is called experience. Nuclear medicine is no exception.  
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• Reporting will be an unreasonable burden. This is the most anti-patient objection, as it puts 
the provider's needs above the patient's need for safe, quality healthcare. Having a serious 
extravasation every 1 out of 1,000 administrations is unfortunate, but dosimetry can be performed, 
mitigations implemented, the patient followed, and learning extracted from the situation. Having 
15 extravasations out of 100 administrations (with 3 or 4 being significant) is inexcusable, 
especially if nothing is being done to care for the affected patients and improve the malfunctioning 
administration process. Treating significant extravasations like any other medical event that 
exceeds 50 rem is logical, fair, and patient-centric. If a center cannot perform administrations well 
enough to avoid being bogged down with reporting extravasation medical events, that is a clear 
sign that they should not be allowed to administer radiopharmaceuticals.  

• Lucerno is creating this problem so they can sell a product to solve it. We are not creating 
the problem, but our technology can help measure it and provide useful information to reduce the 
problem as part of QI. The very existence of Group 1 proves that our technology is not necessary.   

 
Extravasations do not have to continue at a high rate. Other countries have a far less lenient regulatory 
approach to extravasations compared to the NRC, and as one would expect, seem to have far fewer 
extravasations. Regulation is necessary to make people do the right things that may not be in their 
own self-interest but are in the interest of the greater good. It seems clear that nuclear medicine needs 
regulation to make it fix the extravasation problem.  
 
Thank you for the opportunity to provide a public comment on this matter. 
 
 
Sincerely, 
 
William Gorge 
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