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Abstract

Purpose: Determine the exposure to personnel accrued while
performing shielding evaluations of diagnostic facilities.

Methods: Shielding inspections were performed at three sites:
a small animal imaging facility, an imaging center consisting of
general x-ray, CT, and PET/CT rooms, and a cardiac catheteri-
zation lab. The small animal facility was evaluated using two
20 mCi Tc-99m uncollimated sources. The imaging center was
evaluated using a 20 mCi source of F-18 for the PET/CT room
and a collimated 25 mCi source of Tc-99m for the CT and
x-ray rooms. The catheterization lab was evaluated using an
uncollimated 35 mCi vial of Tc-99m. Electronic personal do-
simeters (Rados RAD-60R, RADOS Technology Oy Turku,
Finland) were worn by each of the personnel involved in per-
forming shielding inspections. The cumulative exposure read-
ing from the dosimeter for each surveyor was recorded.

Results: The surveyor who positioned the open source at the
small animal facility had an exposure reading of 3.5 mR in 5.5
hours. Those who were outside the room surveying the barri-
ers had readings of 0 and 0.1 mR in 5 hours. For the cath lab,
the surveyor positioning the source had a reading of 0.4 mR in
30 minutes, while those outside had readings of 0 mR. At the
imaging center all personnel surveying the PET/CT room with
an open F-18 source had readings of 2.0, 1.1, and 2.9 mR in 4
hours. Surveys of the CT and general radiography rooms with
a collimated Tc-99m source had readings of 1.2, 0.9, and 0.2mR
in 5 hours.
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Conclusion: The surveyors who were in the room with the
sources had the highest exposures. Using a higher energy
source (F-18) also led to higher exposures. By using a colli-
mated source, the time to measure each barrier for penetra-
tions was increased, but the surveyors’ exposures were lower.

Innovation/Impact: This study provides feedback on the
exposure levels received by personnel while performing
shielding evaluations of diagnostic facilities. In particu-
lar, it highlights which methods contribute to higher
exposures and techniques that can be used to minimize
the exposure of the surveyors.

Key Results: The exposure readings for the personnel at
each facility along with the time spent surveying are
shown in Table 1 below. When using open sources of
Tc-99m and a higher energy source (F-18), the exposures
to personnel per time spent were two to three times
higher than the exposures per time spent while using a
collimated source of Tc-99m. Photos of the collimated
and uncollimated sources are shown below in Figure 1.

FIG. 1: Photos of the sources used for shielding inspection. The
collimated source (left) was kept in a lead pig and attached to a
holder on a tripod. The uncollimated source (right) was placed
into a PVC pipe attached to a tripod.
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TABLE 1: Exposure readings from Rados personal dosimeters worn by personnel and time spent participating in shielding surveys of three

diagnostic facilities.

Exposure Reading (mR)

Source Tc-99m F-18
Facility Personnel Open Time (hrs) Collimated Time (hrs) Open Time (hrs)
Small Animal 1 35 5.5 - - - -
2 - - 0 5 - _
3 - - 0.1 5 - -
Cath Lab 1 0 0.5 - - - -
2 0 0.5 - - - -
3 0.4 0.5 - - - -
Imaging Center 1 - - 1.2 5 2 4
2 - - 0.9 5 1.1 4
3 - - 0.2 5 2.9 4
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