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A Study of Measuring the Surface Contamination for Patient’s Clothes
and Bedclothes after Ablation Therapy

Jae Seung Moon, Dae Seong Park, Su Keun Kim, Hee Il Jeong

Department of nuclear medicine, St vincent's Hospital, Catholic University

Purpose: Contaminated clothes and bedclothes of patients by mouth or with excrement are produced

after Radioisotope

B treatment. In this paper, patient's clothes and bedclothes contaminated by

radioactivity measured and radioactive waste wish to calculate optimum storage period. Material
and Methods: The whole area of patients’ clothes and bedclothes measured 70 patients, 12 males

and 58 females, who had radioisotope B

I therapy between August 2005 and February 2006. Assuming

contamination is evenly distributed, the radioscope used to measure up to social toleration level at 7
day intervals. Results: Each optimum storage period of control group of 60 case and non control group
of 10 case were average 44+16 days and 32+13 days. Decontamination effect of surface contamination
for radioactive waste was average 83.66+15.15%. Conclusion: It is important that classify radioactive
waste according to difference of surface contamination. Result of this research, handling radioactive
waste in optimum storage period may be useful. (Korean J Nucl Med Technol 2008;12(1):3-12)
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Table 1, Production Basis for Social Toleration Level Data

a. 1 Bq =1 dps, 4 Bq = 4 dps, 4dps = 240 dpm

b. A&7 85HA : 1579 cm’
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Fig. 1. Waste Storage place which Patient’s
Clothes and Bedclothes is Kept (A) and
Waste Measurement Using Radioscope (B)
and Measurement Distance Decided by 2
cm to Reduce Error of Surface Contami-
nation Level (C).

Fig. 2. The Surface of Patient’s Upper & Lower Clothes Contaminated by Vomiting and Urine
Among Radioactivity Iodine Treatment Process (A), (B), (C), (D).
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Table 2, Storage Period of Allowable Surface Contamination Level of Control Group

N Minimum (day) Maximum (day) Mean (day) S.D (day)
Upper uniform 60 14 84 35.46 15.88
Lower uniform 60 14 91 40.48 18.50
Pillow sheet 60 2 77 19.36 20.94
Blanket sheet 60 2 70 16.16 14.88
Bed sheet 60 2 56 11.41 13.32
Mean 60 6.80 75.60 24.57 16.70

Table 3, 1/10 of Storage Period of Allowable Surface Contamination Level of Control Group

N Minimum (day) Maximum (day) Mean (day) S.D (day)
Upper uniform 60 28 99 55.93 15.60
Lower uniform 60 14 99 56.38 16.04
Pillow sheet 60 7 92 39.26 20.50
Blanket sheet 60 7 77 36.28 16.27
Bed sheet 60 2 70 32.26 15.01
Mean 60 11.60 87.40 44.02 16.68

Table 4, Storage Period of Allowable Surface Contamination Level of Non Control Group

N Minimum (day) Maximum (day) Mean (day) S.D (day)
Upper uniform 10 2 56 23.7 20.68
Lower uniform 10 2 35 17.9 13.15
Pillow sheet 10 2 28 7.77 11.46
Blanket sheet 10 2 28 9.9 9.71
Bed sheet 10 2 28 7.5 9.33
Mean 10 2 35.00 13.35 12.87

Table 5, 1/10 of Storage Period of Allowable Surface Contamination Level of Non Control Group

N Minimum (day) Maximum (day) Mean (day) S.D (day)
Upper uniform 10 28 77 44.8 16.89
Lower uniform 10 14 63 371 14.01
Pillow sheet 10 14 63 27.3 17.60
Blanket sheet 10 14 42 27.3 7.70
Bed sheet 10 2 42 24.2 13.33
Mean 10 14.40 57.40 32.14 13.91

Table 6, Optimal Retention Period of Control Group and Non Control Group Using Independent Samples Test

N Mean (day) S.D (day) t
Control group 60 44.02 16.68 4.103*
Non control group 10 32.14 13.91

*$<0.001
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Fig. 3. This Picture is Distribution about Control Group and Non Control Group’s Results of Measurement. Storage Period of
Allowable Surface Contamination Level of Control Group (A) and 1/10 of Storage Period of Allowable Surface Contamination Level
of Control Group (B) and Storage Period of Allowable Surface Contamination Level of Non Control Group (C) and 1/10 of Storage
Period of Allowable Surface Contamination Level of Non Control Group (D).

Table 7, Surface Contamination Level before Washing Process

N Minimum (cpm) Maximum (cpm) Mean (cpm) SD (cpm)
Upper uniform 10 1420 1557393 334106.1 610524.35
Lower uniform 10 9179 179875 70298.3 56564.52
Pillow sheet 10 468 40236 8557.77 13125.04
Blanket sheet 10 688 60714 12085.4 17723.50
Bed sheet 10 600 279842 37671.1 87310.63

Table 8, Surface Contamination Level after Washing Process

N Minimum (cpm) Maximum (cpm) Mean (cpm) S.D (cpm)
Upper uniform 10 279 206891 26437.1 63689.52
Lower uniform 10 455 65985 10754 19700.29
Pillow sheet 10 34 7306 1907.88 3066.31
Blanket sheet 10 133 6302 1488 1868.51
Bed sheet 10 51 1344 573.5 486.027

Table 9. Decontamination Effect about Patient’s Clothes and Bedclothes

N Minimum (%) Maximum (%) Mean (%) S.D (%)
Upper uniform 10 80.35 98.96 89.65 5.76
Lower uniform 10 58.35 98.66 85.57 13.99
Pillow sheet 10 59.34 88.98 72.78 26.94
Blanket sheet 10 26.74 96.58 81.84 20.49
Bed sheet 10 76.6 99.51 88.48 8.58
Mean 10 60.28 96.54 83.66 15.15
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Table 10, Washing Process of Uncontaminated Clothes and Contaminated Clothes— Measurement of Uncontaminated Clothes to Confirm Spread

Possibility of Contamination

N Minimum (cpm) Maximum (cpm) Mean (cpm) S.D (cpm)
Upper uniform 6 1420 1557393 518121.16 753679.04
Lower uniform 6 13891 116962 66577 42337.88
Pillow sheet 6 468 17971 6246 6972.58
Blanket sheet 6 1844 60714 17256 21811.06
Bed sheet 6 600 279842 60369.83 110333.41
U.C 6 168 240 250 87.50
background 1 110 110 110
*U.C; uncontaminated clothes.
Table 11, Surface Contamination Level about Collected Patient’s Clothes and Bed Clothes
N Minimum (cpm) Maximum (cpm) Mean (cpm) S.D (cpm)
Upper uniform 7 3234 206891 52385 72406.86
Lower uniform 7 810 224758 47659.14 83221.34
Pillow sheet 7 250 16361 4919 6050.05
Blanket sheet 7 439 6302 1689.42 2110.06
Bed sheet 7 24 4317 1302.28 1475.12
Table 12, Measurement of Uncontaminated Clothes to Confirm Spread Possibility of Contamination
1th zth 3[h 4[h
measurement measurement measurement measurement
Case-1 124 120 108 114
Case-2 125 125 108 104
Case-3 122 140 103 91
Case-4 138 114 105 133
Case-5 123 130 103 113
Case-6 142 124 103 100
Case-7 140 102 133 100
Mean+SD (cpm) 130.57+8.94 122.14+12.03 109+10.81 107.85+13.65
Background (cpm) 110 110 102 102
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Fig. 4. This Graph Cornpares Bg with Surface Contamination
Level about Upper Clothes That was Measurement During 4
weeks. When Background Catch Standard Data, Possibility
about Contamination Spread is Very Small (p<0.05).

T case—4

STL Bg

Fig. 5. This Graph Compares Contamination Level of Radio-
activity Wash Effluent with Bg. STL is Carrying Out Standard
That Apply in This Research. Generally, Contamination Level
about Case-1 to Case-4 was Very High. *STL, Social toleration
level.

Table 13, Comparison of Patient’s Clothes & Bedclothes, Radioactivity Wash Effluent and Background Sample

N Minimum Maximum Mean S.D CLRWE
Case-1 4 468 32405 12324.0 13109.64 222.73
Case-2 4 1394 97084 26087.2 41367.90 1340.6
Case-3 4 1201 34018 8695.6 14204.32 157.06
Case-4 4 10870 1420902 369309.4 597797.64 2023.02
BSNS 2 79 80 79.5 0.70
*BSNS; Background sample of normal saline, ' CLRWE; Contamination level of radioactivity wash effluent.
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