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A Study on the Surface Contamination Level and Spatial Dose
Rate Measured from NM Patients-Only Bathroom

Jae Seung Moon, HY! Il Jeong, Hae Seong Jeong, Min Yong Sin, Su Geun Kim, Dae Seong Park,
Hyun Ki Kim', Hwa San Kim', Hyung Nam Lee, Byeong Pil Ahn' and Dong Ho Lee'

Department of Nuclear Medicine, St. Vincent's Hospital, Catholic University of Korea

IDepartment of Nuclear Medicine, Bucheon St. Mary's Hospital, Catholic University of Korea

Purpose: Patients injected with FDG use the bathroom that Measured surface contamination level and spatial
dose rate. This study about the effect that result affects workers in same part. Materials and Methods: Group]1 is
St.Vincent' s hospital's 60case. Group 2 is Bucheon St.Mary's hospital's 50case. Last case is lower the average
daily number of patients than group 2. Measured time is 8:00, 10:00, 13:00, 15:00 and 17:00. Measured part is
4 point of toilet, basin and wastepaper basket, also measured accumulation dose of toilet during 3 month.
Hospitals is installed PET/CT ware surveyed on presence of bathroom that used only by patient and worker has
been using the bathroom. Results: The highest average surface contamination level of toilet is
group1(8.38+4.56), but the highest spatial dose rate is group3. Cumulative exposure dose measured by TLD
during 3months is St.Vincent's hospital 0.78 mSv and Bucheon St.Mary's hospital 0.37 mSv. And result of
survey is 16.12% worker using the bathroom. Conclusions: The more daily number of patient, the higher surface
contamination level of bathroom. Especially, wastepaper basket's surface contamination level is exceed the
reference value 4 Bg/ cm’. Based on This survey, Bathroom require special attention and proper decontamination.
(Korean J Nucl Med Technol 2012;16(1):38-43)
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Fig. 1. A photo of measuring the surface contamination level and
spatial dose rate in a toilet, wastepaper basket, basin and ceiling
of the bathroom for NM patients only. A survey meter is used to
measure the surface contamination level and spatial dose rate of
A-(1), (2), (3), (4) with 1 cm distance between measuring points
The average of the results is calculated. A-(5) is where the
surface contamination level of the wastepaper basket is
measured and A-(6), at the height of 1 m from the right center
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2),
of the toilet seat as in A-(4), is where the surface contamination
level and the spatial dose rate are measured. Picture B shows
attaching TLD badge to the ceiling and measuring cumulative
dose for 3 months in order to measure the spatial dose rate of
the whole bathroom. Picture C shows measuring the surface

contamination level of a star-shaped area of the basin
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Table 1. Frequency of the 3 groups

ACLOTS SCLA 1 m SDLA 1 m SCLOTB SCLOTWB

Group 1 MeantS.D 8.38+4.46 0.31+0.79 0.02+0.06 0.12+0.12 25.26+22.55

Max 16.34 6 0.50 0.47 90.70

Min 0.56 0 0.00 0.08 1.865
Group 2 Mean+S.D 2.64+4.46 0.62+0.34 0.05+0.07

Max 19.17 2 0.50

Min 0.15 0 0.13
Group 3 Mean+S.D 4.59+4.38 1.21+0.56 0.57+0.08

Max 12.74 2 0.17

Min 0.88 1 0.08
"Unit : Surface contamination level [Bq/cm’], Spatial dose late [mR/hr]
FACLOTS: Average contamination level of toilet seat
SSCLA 1 m : Surface contamination level at 1 m
'SDLA 1 m : Spatial dose late at 1 m
ISCLOTB : Surface contamination level of the Basin
“SCLOTWB : Surface contamination level of the wastepaper basket
Table 2. Comparative analysis of measurements of the 3 groups

Group 1 (n=60) Group 2 (n=50) Group 3 (n=10)
Mean+S.D Mean+S.D Mean+S.D p-value

No of Patients 12.18+1.33 6.62+2.21 10.5+1.58 p<0.05
ACLOTS 8.38+4.56 2.64+3.90 4.59+4.38 p<0.05
ACLOTB(a) 0.12+0.12 (a)
SCLOTWB(b) 25.26+22.55 (b)
SCLA 1 m(c) 0.31£0.79 (c) 0.62+0.34 (c) 1.2120.56 (c) $<0.05
SDLA 1 m(d) 0.25+0.66 (d) 0.56+0.76 (d) 0.57+0.80 (d) $<0.05

"Unit : Surface contamination level [Bq/cm’], Spatial dose late [mR/hr].

"ACLOTS: Average contamination level of toilet seat.
SSCLOTB(a) : Surface contamination level of the basin

'SCLOTWB(b) : Surface contamination level of the wastepaper basket.

ISCLA 1 m(c) : Surface contamination level at 1 m.

“SDLA 1 m(d) : Spatial dose late at 1 m.
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Table 3. The average contamination level of the hospital's toilet seat
Step 1 (0-4) Step 2 (4-8) Step 3 (8-12) Step 4 (12-16) Step 5 (16-)
Group 1 (n=60) 12 (20%) 21 (35%) 9 (15%) 17 (28.33%) 1 (1.66%)
Group2 + Group3 (n=60) 49 (81.66%) 3 (5%) 4 (6.66%) 3 (5%) 1 (1.66%)
TStep Unit : Bg/em’.
Table 4. The difference between the surface contamination level due to measurement time
08:00 10:00 13:00 15:00 17:00
Group 1 Mean+S.D 0.52+0.11 6.03+8.31 10.59+7.95 9.24+7.70 7.19+5.25
Max 1.14 37.91 34.78 33.53 27.35
Min 0.33 0.29 0.48 0.57 0.34
Group 2 Mean+S.D 0.35+0.33 3.51+7.81 3.08+4.45 3.04+6.66 0.92+1.25
Max 0.47 3791 23.51 33.79 6.71
Min 0.27 0.00 0.06 0.35 0.19
Group 3 Mean+S.D 0.35+0.33 3.25+5.89 9.65+12.79 3.42+2.56 2.02+1.19
Max 0.41 19.78 41.43 7.72 4.73
Min 0.29 0.00 0.75 0.72 0.48
Table 5. The difference between the surface contamination 12 80/en
level due to measurement time - Kruskal Wall Test [ Groun 1 160 casel 1059
|1 Group 2 [50 casel 9.65
N Mean Rank | 4Group 3 [10 casel S.2a
8:00 Group 1 60 88.13 - 8 Basen’
Group 2 50 33.37 -
Group 3 10 30.40 =
10:00 Group 1 60 73.14 )
Group 2 50 45.69 4saom
Group 3 10 58.70
13:00 Group 1 60 79.34
Group 2 50 36.92 ==
Group 3 10 65.35 08:00 10:00 13:00 15:00 17:00
15:00 Group 1 60 81.31 Fig. 2. The difference between the surface contamination level
Group 2 50 36.64 due to measurement time
Group 3 10 54.95
17:00 Group 1 60 85.62
Group 2 50 31.23
Group 3 10 56.15
124] 0|5 "F-FDG7} Sol® & AGEAL A4 3
0.78mSv/3month
Group2 + Group3 :
0.37mSv/3month
Fig. 3. The entire space of the bathroom for NM patients-only
Bathroom measured using TLD badge. TLD badge was fixed
on the ceiling of the bathroom. The group 1 was 0.37
mSv/month and the sum value of group2 and group3 was 0.37
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Table 6. Questionnaire on the using of a NM patients-only bathroom

Seoul Gyeong gi, Incheon Chung cheong Kangwon Jeolla Gyeong sang
NOH 14 12 2 1 1 1
In Use 2 3

"NOH: Number of Hospitals.
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