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TITLE: Dose Reconstruction for Physician A 
 
SCOPE: Radiation Safety Office 
 
PURPOSE: To evaluate exposures from clinical work performed by Physician A to 

ensure his dose for calendar year 2021 and 2022 did not exceed limits set 
forth by the Nuclear Regulatory Commission. 

 
Introduction 
It has come to our attention that Physician A has not properly worn his Dosimeter for 
Interventional Radiology procedures for several months during Calendar Years 2021 and 2022. 
We have developed a methodology to estimate his doses to ensure his health and safety as well 
as to evaluate any exposures beyond the regulatory limits set forth by the Nuclear Regulatory 
Commission (NRC). 
 
Methodology 
A review of Dosimetry records for the past 2 calendar years showed that Physician A has only 
worn his Dosimeter for 5 of the 24 months. We have confirmed that he has performed various IR 
procedures for each of the preceding 24 months but only 5 of the months have readings beyond 
background. The readings obtained during the 5 months were consistent with expected values 
as well as values in the published literature. 
 
The amount of fluoroscopy time associated for Physician A was obtained and summarized in 
Table 1 (see below). 

 
Table 1: Fluoroscopy Times by Month for Physician A. 
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Badge Readings for the months of September 2021 – December 2021 and November 2022 were 
compared to Fluoroscopy Beam-On Time. The results showed an exposure range from 2.3 to 
6.2 mR/minute. 
 

 
Table 2: Correlation of Fluoroscopy time and Dosimeter Readings with associated Exposure 
Rates. 
 
A literature search was performed in an attempt to validate that the exposure rate readings 
were consistent with peer institutions. Specifically the American Journal of Roentgenology, 
Radiation Protection for the Fluoroscopy Operator and Staff, June 1, 2026, AJR2016; 207:745-
754. 
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This paper indicates that the exposure rates for an operator with and without a table skirt are 
approximately 3.0 mR/min and 6.0 mR/min, respectively (See Figure 1 above). Utilizing the 
information described in this paper was preferred to onsite measurements due to the inherent 
uncertainty in position of the physician relative to the source.  
 
Knowing the fluoroscopy time, we calculated the expected exposure based on the bounding 
conditions set above. In most cases, the doses correlate very well with the expected doses 
based on a unit with a table skirt, 3 mR/hr. See the results in Table 3 (see below). 
 

 
Table 3: Estimated to based-on fluoroscopy time. 
 
This methodology was applied to all months in calendar years 2021 and 2022. We have 
confirmed with Physician A that he has worn lead for all procedures. As a result, we are able to 
reduce the estimated dose by 70%. The results are detailed in Table 4 (see below).  
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Table 4: Estimated exposure based on Fluoroscopy time for varying exposure rates. 
 
In summary, Physician A reasonably received between 1,082 and 2,164 mRem for 2021 and 
between 1,242 and 2,483 mRem for 2022. These values represent less than half of the 
regulatory limits set forth by the NRC for occupational exposure. We feel confident that his 
annual exposures did not reasonable come close to exceeding NRC limits. 
 
In addition to these calculations, the Radiation Safety will issue Physician A an additional 
dosimeter and ensure complete compliance with its proper use for all cases for a period of 8 
weeks. These results will be compared to the calculations utilizing the methodology described 
herein as an independent validation for estimating total exposure based on expected dose rate 
and total fluoroscopy time.   
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