Mo B

FEvE Y E4e) S Eo] Skl whet
AEE A8t B FA7F 22 ok A W
AMISA AER A7 7Hs et AE L0l Eok At
E &4 v 857 FE AFE W2 93 93
dt Y AR AS rHEE A% B 7S
IS ARE ST @ae 9 FH8E Oy
oju}, 33 F FA AL LE A HAMISLAER &
g Zidgch 2 FHue Y $R7F sod A

« Received: 2008. 7. 18. - Accepted: 2008. 8. 14.
« Address for reprints: Dong Soo Lee, M.D., Department of
Nuclear Medicine, Seoul National University College of
Medicine, 28 Yungun-Dong. Jongno-Gu, Seoul 110-744,
Korea

Tel: 82-2-2072-2501, Fax : 82-2-745-7690

E-mail: dsl@plaza.snu.ac kr

Nuct Med Mol Imaging
Vol. 42, No. 4, Aug 2008

FeuRtM A SAUEA R el HAF

Agdsmelss sojsna, AgusL vot oS AT YT
Heohn sk AAAE s REAY Agohin g dess Asistmae 9o
stalf 2. AEE'S . HEA - 2EsS - W't og 4

Optimization of Inpatient Management of Radioiodine Treatment in Korea

Min Jae Park, MS. Jung Hyun Kim, MS."”> Jung Chan Jang, MPh."
Chang Ho Kim, MPh., Jae Min Jeong, Ph.D."”" and Dong Soo Lee MD."”

'Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea;
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Korea; ’Interdisciplinary Program, Radiation Applied Life Science Major, Graduate School of Seoul National
University, Seoul, Korea: *Department of Nuclear Medicine, Asan Medical Center, Seoul, Koerea; 5Department of
Nuclear Medicine, Inha University Hospital, Incheon, Korea

We established a model to calculate radioactive waste from sewage disposal tank of hospitals to optimize the
number of patients receiving inpatient radioiodine therapy within the safety guideline in our country. According to
this model and calculation of radioactivity concentration using the number of patients per week, the treatment
dose of radioiodine, the capacity and the number of sewage tanks and the daily amount of water waste per
patient, estimated concentration of radioactivity in sewage waste upon disposal from disposal tanks after longterm
retention were within the safety guideline (30 Bq/D in all the hospitals examined. In addition to the fact that we
could increase the number of patients in two thirds of hospitals, we found that the daily amount of waste water
was the most important variable to allow the increase of the number of patients within the safety margin of
disposed radioactivity. We propose that saving the water amount be led to increase the number of patients and
they allow two patients in an already furnished hospital inpatient room to meet the increasing need of inpatient
radioiodine treatment for thyroid cancer. {(Nucl Med Mol Imaging 2008:42(4):261-266)
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Table 1. Current Status of Radioactivity Concentration upon Disposal from Sewage Tanks in 15 Representative Hospitals

. Number of Water 131 dose  Number of *Protocol of Concentration on
Hospital Tank capacity (fon) fanks waste (1) (mCi) Rooms admission disposal (Ba/L)
A 40 3 270 200 1 (2221 0.00
B 53 3 100 140 1 (222.1) 0.00
C 20 6 270 140 2 (2221 1.59
D (74,84,84,84) 4 220 175 7 (2.2,0) 0.00
E 10 5 300 150 i (2220 47
F 21 6 270 175 2 (2221 0.79
G 30 6 225 100 3 (22210 0.06
H 40 3 270 140 2 (2.2,3) 12,14
| 100 3 200 175 3 (22.2.1) 0.00
J 27 3 100 150 2 (2.2,2,0) 0.00
K 13.6 6 200 150 2 (2.2.2.1) 8.87
L (43,20,13.8) 3 200 180 1 2221 1.24
M 12 3 150 150 i (222.1) 8.94
N (50,50,25) 3 300 180 ] (22.2.1) 0.00
0O 20 3 200 150 1 (2221 0.23

* Protocol of admission represents the therapy plan per week. 2 means two night stay in hospital and 1 means one night stay.

Abgho] B4mo] g HojRg dRo{ROZ M=t

5. 73] A9 1-1319] w7h7] 80219 2 HE log(2)/
80218 Ao W=r?

6. 7+ LA G vt 9 2 A7 wEeE &
H5e) MAbsSE Thadol, dY 2d3 EF X
gl e} ga g

7. ICRP 949 wz} [-131 ¥4 & i T8 WAls
9] 55%7F A7 & Ao, 17%7+ EAE) 182 5%7F
Ardol] MEETh Hgan” ok wEoe sjFoR
& Rolug #ate] EdolA dojils A Bl oln]
THY Ao A

ke DA ‘LM 2007 FAI9 2008\ 6€9] 99 &
A A gAY w4 5 5 2o dYste 18 2

e 249 39 A %} #2193 200 mCi
270 LY ¥ +& wiEdvty 7Hg 3

9] 7Hg 2 Bl st ¥ Hsx WAL
£ Fig. 19 Jj=Z=E A4tk Fakxd] s
T TEw 2R T2Vt 3438 Fubstal 28 A
of s T HAls 2 B o] 8L o]
ok AAFHOR o] ﬁ"‘ﬂﬁ U sl BH
b RN F7E nhEgn A
et o] gakx 1714 L 40F AT PRk
A 10%E W 36ES WEE BE 3680 xk= 1339 o]
Fole thed AT FYSEE, dF sxE §9
glol A Fikabsol A g3st7] A 2ste, 263 Aol ¢t
Aol we 71E% 30 Ba/LET FolAE: RO A
AL F2F AR PAIA RS Baste] Y AR Fo] &

g O =

FYSHT 5ol

S
-

lo
N '”f ok off

o L 32 o

)

JEty P E Aol AA BV AlgE o Az
W HEapA o] 925x10° By/Lo2, 7+ 94 A8e 3
3 WAL EQl 749x10° Bo/LETH FA A 4ke]
Aok Eg Fsx A7 MR o2 5 YY A9
A & HaE 71§80 A4et A3 1.24 Bg/LolT A
o 22 YaE /)F0E 3H 46x10° B/LE =07} 2
A Ao A EE 929 L3 get 99 3R 98
ZASA evhy 7PYsi MY BEe 249 2 93
2 71202 A3

AY AuAYd G Yd w9 PASEE
HiZA] vl b wE WY Az A}
A A8 Aol ot} gkl Table 1+ ZEF:E
A% 157 Bl B3z T F7 A2AY, £
e 99 AR A9 ARE Bdel Yol A&
& WEA WY YAk FTEH o] F F
¢ A8 Yahz §Yo| N2 gek 2 aAvE A
T AL 938 Ugd ALty sy MEd Pa
FES 423QT 42 7 g9 gakx
S F% 000 Ba/LolA 1214 Ba/LE &
oAt

l'1 r.°; oE l‘-?{.i

WA

F 71EAY

T A 7@ 71 AgdA ¢
ilit};‘él% FAsAY, WA T 8xE Y
Al dAY, ST AR AN F7 1HRE A 45971

7t ARsie W ddHe Fox e v

Botdet Aeuistwi e 43¢ 4%

A HAS shy B4 A 22 A%

PYRNY

tt o

263



Min Jae Park, et al. Optimization of Inpatient Management of Radioiodine Treatment in Korea

Table 2. Expected Radioactivity Concentration upon Disposal from Sewage Tanks according to the increase of Treated Patients per Week

. " Additional Additional Additional

Hospital Protocol Current %)qr}f)e niration A?c:gg)%ol occupancy” occupancy 2 per occupancy

1 per week week 3 per week
A 22.2,1) 0.00 21.09 0.02 0.67 798
B (221 0.00 000 0.00 0.00 0.00
C 22.2.1) 159 257 89** 15.06 59.69 148.93
D 220) 0.00 001 0.00 0.01 0.02
E (222,0) 471 4380.32 200.69 842.48 4380.32
F 2221 0.79 191.80 7.66 28.74 123.25
G (22.2.1) 0.06 526 0.36 1.34 3.40
H 223 12.14 751.15 66.88 201.02 542.84
I (22.2.1) 0.00 001 0.00 0.00 0.00
J (22.2.1) 0.00 022 0.00 0.02 0.22
K (222.1) 8.87 863.18 55.72 21641 546.23
L (2221) 1.24 1840.41 31.34 284.11 1095.52
M (2221 8.94 9068.71 172,78 1635.59 584202
N (222.1) 0.00 69.89 0.22 4,61 32.18
0 222.1) 0.23 1160.76 9.27 113.34 602.03

* Additional occupancy means that another room is prepared but only the designated number of patients shall occupy that room.
1 per week means another patient with two-night stay, 2 per week means two more patients with two-night stay and 3 per week

means the weekly protocol of (2.2,2,0).

“ Bold numbers mean that the protocol would yield unacceptable radioactivity concentration.

Table 3. Maximum Number of Available Beds and Radioactivity Concentration upon Disposal with Decreasing Water Waste, which are Current Amount, 100 L per

Patient or 20 L per Patient

. Current " Max. No. of Concentrat  Max No. Concentrat

Hospital Tank (%SOCITY N;qunk?f concentrati gﬁéoﬁ% igﬁ”fgg}[ﬁ rooms ion (Bg/L) of rooms ion (Bg/L)
on (Bg/L) (1000L) (100L) (200 (20L)
A 40 3 0.00 2 21.09 5 17.88 22 16.58
B 53 3 0.00 7 27.09 7 27.09 31 29.02
C 20 6 1.59 2 1.59 o} 16.56 27 21.53
D (74,84,84,84) 4 0.00 12 6.74 27 16.16 118 11.42
E 10 5 471 1 471 3 14.14 13 16.96
F 21 6 0.79 2 0.79 6 13.60 28 26.91
G 30 6 0.06 4 5.26 9 11.83 42 23.35
H 40 3 12.14 2 12.14 5 10.00 23 17.04
I 100 3 0.00 6 4.58 13 26,76 57 26.91
J 27 3 0.00 4 17.10 4 17.10 18 20.69
K 13.6 6 8.87 2 8.87 4 17.74 18 13.89
L (43,20,13.8) 3 1.24 1 1.24 2 248 10 12.40
M 12 3 8.94 i 894 1 0.02 7 26.84
N (50,50.25) 3 0.00 1 0.00 5 22.84 22 2151
0 20 3 0.23 1 0.23 2 0.47 1 12.44

* Max. No. of rooms mean the maximum number of allowed beds using the present treatment protocaols.

** Concentration means that expected radicactivity concentration upon disposal for current status, when water waste is changed
to 100 L or when water waste was dramatically decreased fo 20 L considering the situation of Zentralkiink Bad Berka, Germany.
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Figure 1. Radioactivity in a tank. 3 times of two-day therapy and
@ one-day therapy in a week, 3 fanks of 40 ton capacity, 200
mCi treatment dose per patient, 270 L of water waste in a day.
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