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Extravasation of a diagnostic radiopharmaceutical dosage should not be considered a 
“medical event”. The current definition of medical event includes administration to the 
wrong patient, administration of the wrong radiopharmaceutical or the wrong dosage, and 
administration by the wrong route. These events are (without question) due to significant 
human error. However, the extravasation or infiltration of a radiopharmaceutical is 
extremely patient dependent. They can occur due to patient motion (active) and/or patient 
condition (passive). It is true that extravasation or infiltration may occur because of 
human error; however, these errors are not to the same degree as those included in the 
current definition of medical event. 

Extravasations or infiltrations do occur in Nuclear Medicine. However, for most 
diagnostic administrations, they do not result in tissue damage that requires intervention1. 
For radiopharmaceutical therapy, the concern should be patient care and not regulatory 
control. To decrease extravasations or infiltrations in Nuclear Medicine, the best 
approach is heightened awareness that they occur and prevention through education and 
training and hospital policy not through federal or state regulation.

For venous injection, common patient specific risks include small vein size, poor vein 
condition (including vein porosity or vein fragility) venous spasm, multiple venipuncture 
sights, and patient activity2,3. For direct injection, add to these a heavy syringe shield and 
the pressure to keep staff extremity exposure ALARA, and one should not be surprised 
that extravasations and infiltrations occur. Injection during cardiac stressing can also be a 
complication. All of these seem to be a part of the practice-of-medicine with a “blown 
vein” likely due to patient condition and not necessarily to human error.

The company that is advocating for extravasations to be monitored with a device based 
on radiation detectors, may have a product that is a useful quality control tool for
identifying extravasations for some PET radiopharmaceuticals4. However, before being 
advocated for use in Nuclear Medicine in general, testing at multiple institutions that 
offer a broad range of Nuclear Medicine procedures (diagnostic and therapy – adult and 
pediatric) seems called for. Regardless, the use of this tool in clinical practice should be a 
clinical decision. The time added to each Nuclear Medicine procedure needs to be 
evaluated. For sick patients with lots of attached wires and tubes or for any child, the 
added time may be significant. And, again, for most Nuclear Medicine diagnostic 
procedures, monitoring for extravasations is not necessary.  

Regarding internal dosimetry, perhaps the device may be useful for estimating Teff (if the 
patient were left in place after the extravasation and not moved from the imaging table 
for therapeutic intervention). However, most facilities would be hard pressed to calculate 
absorbed dose with any accuracy and would, typically, generate a wide range of absorbed 
dose estimates from high (total administered dosage + mass = volume of injected 
dosage + physical half-life) to lower (partial administered dosage + greater volume of 
distribution + an attempt at Teff). Determining the volume of distribution of the source 
remains the Achilles heel of these calculations. The use of the device for estimating 
absorbed dose requires more evaluation. Input from the NRC or a recognized group of 



experts (E.g., the SNM MIRD Committee or an AAPM task group) is also needed to
provide some guidance on how best to perform the calculations. 

Human error is a possible cause of extravasations and infiltrations. It may result from
inadequate training and experience, failure to follow protocol, a mistake, or luck of the 
draw (a difficult patient with specific risks). Like other wrong administrations, e.g., 
“medical events” and accidental administrations (not quite a “medical event” by 
definition), the extravasation or infiltration of a radiopharmaceutical needs to be properly 
addressed; for example, with the specific staff member(s) involved, at Nuclear Medicine 
staff meetings, by the Radiation Safety Committee, and at the appropriate hospital 
patient-care committee. The root cause of the extravasation should be identified (if even 
possible) and appropriate action taken as necessary. However, extravasations and 
infiltrations are a patient care issue and, given the significant contribution of the patient 
to the probability of these events, not something that is regulated by the Nuclear 
Regulatory Commission or by an Agreement State.
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