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April 29, 2019 
 
 
Christopher J. Palestro, M.D. 
Chair, ACMUI 
U.S. Nuclear Regulatory Commission 
 
 
Re: Example Infiltrated PET/CT Case 
 
 
Dear Dr. Palestro,  
 
 
Earlier this month, I presented to the NRC and the ACMUI on the topic of infiltrations. I 
showed that infiltrations occur during nuclear medicine injections at a rate higher than 
during injections in similar processes, such as chemotherapy intravenous injections. I 
showed that infiltrations negatively affect the quality and quantification of nuclear medicine 
diagnostic studies and exposed patients to unintended radiation exposure. I also showed 
that when centers monitored their injections and used quality improvement processes, they 
could dramatically improve their infiltration rates. At the conclusion of my presentation, you 
created a Subcommittee to review the 1980 NRC policy that exempted infiltrations from 
being reported as medical events, because they were thought to be nearly impossible to 
avoid during nuclear medicine intravenous injections.  
 
Recently, we became aware of a PET/CT study and repeat study that involves an 
infiltration. We are publicly sharing this information with the ACMUI to reinforce the 
negative effects an infiltration can have on a patient.  
 
During the week of April 22, Lucerno’s Lara® System alerted one of our customers to the 
fact that a patient had what appeared to be a significant amount of excess radiotracer near 
the injection site (see time-activity curve below).  

 
The technologists, aware of this information before they put the patient on the PET table, 
included the forearm injection site in the PET image field of view.  
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In a screen shot taken from a maximum intensity 
projection video (left image), the patient’s left forearm 
appears to have been severely infiltrated. A lymph 
node under the injection arm (in blue circle) shows 
activity - likely as a result of the infiltration. The 
patient’s pancreatic tumor had an SUV of 1.86, as you 
can see in the axial image (below).  

 
 
The time-activity curve below shows a “zoomed-in” view of the reference arm sensor 
results from the excess radiotracer time-activity curve above. As you can see, the 
reference arm sensor reveals an increasing count activity throughout the uptake period. 
This indicates that the radiotracer is being infused over the entire uptake period rather than 
its intended injection as a bolus. This lack of clearance in the circulatory system reduces 
the PET image sensitivity. Also note that the reference arm counts are approaching 100 by 
the time the uptake period ended. 
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The following day, the patient came back to repeat the PET/CT study. Imaging parameters 
were held as constant as possible to assess the role that the infiltration played in the 
quality and quantification of the image. As you can see from the time-activity curve below, 
the repeat injection appears to be ideal.  

 
The bolus injection is delivered within the first 40 seconds and the counts in the injection 
arm match the counts in the reference arm for the remaining uptake period. Note that the 
reference arm counts reach over 200 counts almost immediately. The dose in both 
injections was slightly over 10 mCi and the reference arms should show the same amount 
of counts in both studies if both injections were done ideally.  
 

For the repeated PET/CT study, the patient was injected 
in the left antecubital fossa (inside of the elbow). In the 
image to the left, note that there is no uptake in the 
injection arm lymph node. This confirms that the activity 
in the node from the previous day was likely the result of 
the infiltration being cleared by the lymphatic system. 
The axial image below shows the pancreatic tumor SUV 
of 4.56, indicating that the infiltration resulted in a nearly 
60% understatement of the pancreatic tumor SUV. 
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This case came from a center that has successfully focused on reducing their infiltration 
rate (from 13.6% to 2.5%). In centers that are not monitoring injection quality and are using 
a routine (base of skull to mid-thigh) imaging field of view, interpreting physicians would 
have known they had a poor-quality image and may have suspected an infiltration, but 
would not have known the cause of the quality issue. For an infiltrated patient in a center 
that is not monitoring the injection quality, they may have had an additional procedure to 
investigate their lymph node activity. It is also unlikely that the patient would have had their 
PET/CT study repeated; in many centers today, even when infiltrations are seen on the 
image, the study is not repeated. Based on estimated infiltration rates, it is likely that over 
one hundred of these cases occur every day in the US and no one knows they are 
happening. 
 
In addition to the negative effect that this infiltration had on the patient’s diagnostic study, 
the patient also received unintended exposure to their forearm tissue. Based on the 
quantitative effects, it is likely that more than 8 mCi were injected into the forearm tissue. 
Once we gather additional information from the center, we can estimate the effective dose 
equivalent to the tissue.  
 
By eliminating the 1980 policy that exempted infiltration reporting and therefore ensuring 
that centers report infiltrations that exceed Subpart M limits, the NRC will be encouraging 
providers to monitor injection quality. Monitoring and required reporting will lead to 
increased attention on this critically important process and to improved results through 
quality improvement processes. These efforts will result in fewer overall infiltrations and 
fewer infiltrations that exceed Subpart M reporting limits. Reducing infiltrations will improve 
patient safety and the accuracy of nuclear medicine diagnostic studies. 
 
 
Sincerely, 
 
 
 
 
Ron Lattanze 
CEO 
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