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Abstract

Urinary incontinence in patients undergoing PET/CT study using '®F-Fluorodeoxyglucose ('®F-FDG) is a usual
encounter during the normal examination. Nevertheless, the potential role of PET camera as an alternative method for

radioactivity spillage measurement has never been reported.
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Introduction

PET images are subjected to artefactual degradation by many
factors; decontamination at the injection site, biological or technical
factors [1-3]. Quantitative analysis by PET on the radiation noise level
can be done via the noise-equivalent count [4]. Traditionally, the use
of hand-held Geiger Muller survey meter is common in detecting
the residual radioactivity in determining the radiation level to the
decontaminated area. Nevertheless, this technique can pose direct
hazard to the personnel given the proximity of the radiation source and
the personnel. This report highlights the potential role of PET camera
emission, the importance of adopting an appropriate decontamination
technique and a time window to allow complete decontamination of
the radiation hazard in ensuring subsequent PET image quality is not
being affected.

Case Report

A 57-year-old female presented with carcinoma of breast with
bladder incontinence underwent PET/CT examination. Following the
last bed position of the PET camera emission, there was an artefact
seen inferior to the patient pelvis consistent with the F-FDG urine
contamination as confirmed by the survey meter (Figure 1). The
spillage image was acquired at the end of the PET/CT examination for
quantification on the PET noise-equivalent-count (PET NEC) analysis
at two time points (pre decontamination and post decontamination)
made at 30 minutes interval. Following radiation decontamination
technique, the image yield as quantified by mean of the PET NEC
changes were found to be significantly better as the timely dedicated
decontamination technique had profoundly minimised the image
degradation.

Discussion

Patient was administered with *F-FDG (dose of 300 MBq), 32
minutes prior to the scanning procedure. Prior to last bed position
during PET acquisition, patient had experienced urinary incontinence.
Immediate action was taken by allowing the patient to set clear from the
scanning table facilitated by nuclear medicine technologists 1 (NMT)
(Table 1). During the assistance, direct contact between NMT1 and
patient was kept at very minimal and optimal distance was maintained.
The patient was asked to change clothes and decontaminate herself
under running water in the hot toilet. With a gloves on, NMT1 had the
decontaminated scanning table sheet changed and had subjected it to
the decontamination room.

NMT?2 took the background reading and moved closer to the
scanning table and floor before recorded them on form. Moving away
from the decontamination point to the unaffected area, the area which
the radioactivity level was deemed similar as background was marked
and barricaded with the yellow tapes and radiation hazard signage. The
spillage was not deemed as a major spills as the maximum activity level
on scanning table and floor were less than 100 Bq/centimeter squared

(em?) [5].

The radioactivity level at point 0 was 90 mR/hr. We investigated the
potential role of PET camera to estimate the noise radioactivity count
via PET NEC analaysis [3]. The NMT1 in control room obtained the
PET image acquisition on the spillage area. Table 2 shows the spillage
image acquired at time point 0, with the PET NEC of 5991 PROPCPPS
unit.

Figure 1: The radiation activity was monitored using a survey meter on the
scanning table.
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Step Procedure
1 8F-FDG administration
2 Spillage incident
3 First radiation exposure reading at decontaminated area (time 0)
4 After 30 minutes time lapse for the second reading of the

decontamination area

5 The PET acquisition resume

Dose (MBq)/Radiation Exposure Level (mR/hr)
302.6 MBq (8.2 mCi)

235.2 MBq (6.4 mCi) of '®F-FDG forecasted at time of incident
(forecasted and calculated from radioactivity equation)

90 mR/hr
(survey meter)

Radiation exposure level at patient: 0.01 mR/hr

Radiation exposure level at decontaminated area: 0.02 mR/hr

Table 1: Spillage decontamination management procedure.

PET noise-equivalent-

Image acquired

Radioactivity

count PROPCPPS reading
(prompt coincidence (Survey meter)
rate)
Time point=0 Time point=0

Max: 5991 PROPCPPS | Reading: 100 mR/hr

Time point=30 minutes
Max: 0 PROPCPPS

Time point=30
minutes
Reading: 0.02 mR/hr

Table 2: Spillage image acquired by PET camera and radioactivity reading by
survey meter.

The NMT2 then proceeded with the decontamination procedure.
Wearing a full set of personal protective attire, he put down the
absorbent papers, in a circular arrangement outside the spillage area.
He moved all absorbent papers in-side the spillage area to avoid the
radiation spillage spread to unaffected area. The utilised absorbent
papers were then carefully removed and put onto the lead lined
container. Steps were repeated using a Radiacwash. He sprayed it all
over the spillage area before blotted dry. Radioactivity reading was
taken and compared to the background reading. After the third time,
the radioactivity reading had decreased. The NMT2 terminated the
decontamination procedure to allow for the decay activity to take
place. The radioactivity level was measured on the NMT2 using survey
meter. Used personal protective attire were removed and put onto the
lead line container prior from leaving the PET/CT room. The interval
time of 30 minutes was allowed before next radioactivity readings were
taken.

Following the post decontamination, the radioactivity reading was
measured again and spillage images were also acquired PET camera.
Table 2 shows the spillage image as acquired at time point two-30
minutes, with the PET NEC of 0 PROPCPPS unit (Table 2).

From our report, with the evidence from spillage image acquired
at post decontamination, the interval time taken was rational. We
anticipated that with the appropriate decontamination procedure, a
time interval of 30 minutes is adequate for a PET/CT centre with high
flow routine PET/CT studies. Significantly, this incident shows that PET
camera has the potential role to record down the radioactivity level via

PET NEC value. The use of PET camera emission could be suggested as
an alternative method for the radioactivity counting should radioactive
spillage occur on scanning table of PET/CT camera to ensure the
personnel radiation exposure is kept at the lowest reasonable level.

Conclusion

Appropriate decontamination procedure, adequate time-point
delay and the use of PET camera emission in quantifying the spillage
area are essential in ensuring good PET image quality acquisition
whilst minimizing inter personnel radiation burden during PET/CT
examination.
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