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Abstract

Objectives: This study aims at decreasing spatial dose rate through work improvement
whilst spatial dose rate is the cause of increasing personal exposure dose which occurs

in the process of handling radioisotope,

Methods: From February 2013 until July 2013, divided into “before” and “after”

the improvement, spatial dose rate in laboratory of nuclear medicine was measured
in gamma image room, PET/CT—1 image room, and PET/CT—2 image room as its
locations, The measurement time was 08:00, 12:00 and 17:00, and SPSS 21,0 USA

was opted for its statistical analysis,

Result: The spatial dose rate at distribution worktable, injection table, the entrance
to the distribution room, and radioisotope storage box, which had showed high spa—
tial dose rate, decreased by more than 43.7% a monthly average, The distribution
worktable, that had showed the highest spatial dose rate in PET/CT—1 image room,
dropped the rate to 42.3% as of July. The injection table and distribution worktable
in the PET/CT—2 image room also showed the decline of spatial dose rate to 89% and
64.,4%, respectively,

Conclusion: By improving distribution process and introducing proper radiation shield—
ing material, we were able to drop the spatial dose rate substantially at distribution
worktable, injection table, and nuclide storage box, However, taking into account of
steadily increasing amount of radicisotope used, strengthening radiation related reg—
ulations, and safe utilization of radioisotope, the process of system improvement needs

to be maintained through continuous monitoring,

Key words
Laboratory of nuclear medicine, System improvement,

Spatial dose rate
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s ofa} AWl v 7l /44, PET/CT-1
A4 PET/CT-2 Al 37k Aeas =4
37] 98l ARgE HH\}A =717]+= Inspector EXP
(External probe only)RAP—RSI Probeo|n| =47]
o] AEHAL 15cmz°b_ 7EjﬁE(accuracy)% + 15%
ot} ZAAZEE Q1 A 08:00, Y- 5 12:00, ¢
R 17100 o2 SAslee 11” 33jolm =

o 1)

PP 277

d

USAE o]gslo] R4 W One—Way ANOVA
TEST(SPSS 21.0 USA)E AME3F o™ pl0.055

354 a0 A

LIPS

HE
Ol

20134 295 E 3974 =1 E MAEE A dlo]
Bl 7hab 9JAMA 1671, PET/CT—1 9AHAl 104,
PET/CT-2 %44 6210]8lch, WA s1ea A
ol FaFel e WoLek %E(O 2=0.4 p Sv/h)%kf_i,

Ui, FALEOE, A o, Sl A
o Ao = Uekth(p0.05). Hejst HAL
Aol A AREE= AN S9lHas HAR o Q)
01 T] —L‘o‘] HH HZQ@“ 9]—5H H]—N—]E]_L_—_ tll—/\]_/\% goﬂ
(Contamination)o] 37 AHES 274 7|= 714+
2 0l0m TepglTt, EE AESHL TS ALY
H7 &S SRRt S2 8 Hysto g Qls|
S AFE(3.86 1 Sv/h)o] ST o] WA &

O

il

AR folrroR et A1 919l
& A A, 71T Se) Alswl sjile] Wagh
216 % e TH(Table 1,2),
Table 1, 7t AM410] 7H4 4 57 Ak vl
Mean = S.D Max Min Sig.
Background 0.41 £ 0.10 0.71 0.15
EODNM 0.46 + 0.14 0.84 0.16
Imaging room 1 0.39 + 0.42 0.7 0.17
Imaging room 2 0.37 £ 0.11 0.67 0.17
EOIR 0.78 £ 0.22 2.13 0.13
1T 1.59 £ 0.93 6.64 0.71 p<0.05
DWT 2.57 £ 0.87 4.4 0.93 p<0.05
RSB 3.86 £ 1.24 7.44 1.16 p<0.05
EODR 1.09 £ 0.24 2.29 0.37 p<0.05

“Unit : Spatial dose rate (¢ Sv/h)
TEODNM : Entrance of Dept nuclear medicine
fEOIR : Entrance of Injection room

SIT : Injection table

IDWT : Distribution work table

RSB : Radioisotope storage box
“"EODR : Entrance of distribution room
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Table 2, PET/CT—1 GA, PET/CT-2 QA9 7HA A w1 AlsFE vl

Mean = S.D Max Min Sig.
Background 0.20 £ 0.05 0.38 0.11
PET/CT—-1 IR 0.18 £ 0.04 0.32 0.11
imaging room 1T 0.23 + 0.05 0.37 0.15 p<0.05
DWT 1.11 £ 0.28 1.71 0.41 p<0.05
SR 0.23 £ 0.06 0.40 0.12
Background 0.22 £ 0.08 0.47 0.1
PET/CT-2 R 0.23 + 0.09 0.61 0.1
imaging room IT 1.74 £ 1.47 6.20 0.1 p<0.05
DWT 1.80 + 1.39 4.40 0.18 p<0.05
SR 0.22 + 0.36 0.43 0.1
“Unit : Spatial dose rate (¢ Sv/h) $DWT : Distribution work table
IR : Imaging room ISR : Stable room
fIT: Injection table
4, MRS ol U S7HE 4= Qloh ERE 71E0] RAR 2
PEAR DAete AV S Fha 2 AR
WAV FHEEE FIathe Slmr] el 93 off that ¢l4]o] ek 749 1t Avkgol S
AP AG7E golds FAF B BHIE] ARl S Qe R(5) 8 AES Alekal TR Y

Figure 3. FAP| Hyt

ofi
ol
o
N
B
lo
S
b
&l
o8
(o]
ol

2
ot
r:i
to
1o
b
<t
o
=

4

o
It
)
o]
0

el
=)
Y
Jo
D)
=D
28
&
=)

65  Quality Improvement In Health Care



Figure 4, o}2] ¥} AP AV & 91214:9] §221 (Milking)
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Injection table
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Figure 8. 453 Y Sy Bk 574& AASLA)B) & S (YA A|A])E& o8-8t Hael HAE

AJals}o] Al Aot Aol ACHO)D).

radiation
shielding block

o1z47

. A=t Table 3, B4 7AFIS] A 71/ o] chat Wl 2

WAZs /5ol thgt Aol st A
iX‘]/\ 7 O o]t Z A [ A== A [ A= 5 Galmna PET/CT—l PET/CT—2
e ]‘l‘“ =T a8 ] e 12 ] e imaging room imaging room imaging room
1TA & AT A oA S7dske] dgato s At
ket AHAL /5 g0 HlanatAe SPSS 21.0 Before 16 10 6

B improvement

USAQ] WA d Kruskal-Walls TESTE AR5

improvement

31 2}o]7} 9= Ao & A3FHrHTable 3).
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L znk 84 A A/Fl dig 33 A

FE v

THp<0. OS)(Table 4) 3l HFAMY 2.9 (Contami—
B AEEgo] A vhehge Bl 22,57 nation) .= Q18l] F=AME|olE2] ¥t AFE(1.59
Sv/h), Z*P Elo]=(1.59 ¢ Sv/h), #Hld U551.09  Sv/h)ol = UEbk o U BIAMY @4 HAESA] 1A
¢ Sv/h), AFHATH3.86 ¢ Sv/h)o] /LSS & 7hset BHUEL] ARS-OR2 FF ARFE(0.48 1 Sv/
sl 4 35.6%, 5E 44.1%, 64 46.4%, TH 48.7% h)©] 69.6% A= ATHpP<0.05).
2 B 44% 24F| 900 (p(0,05) B3] WA £
Table 4, 710} F/3A20] 7§41 /5ol thgt &1t Aefs vl
Division BI
April May June July
Mean + S.D 0.41 0.10 0.22 = 0.50 0.20 £ 0,04 0.19 = 0.32 0.20 = 0.03
Background Max 0.71 0.34 0.31 0.27 0.25
Min 15 0.10 0.15 0.12
Mean = S.D 0.46 = 0.14 0.28 £ 0.12 0.25 = 0.51 0.24 = 0,70 0.25 £ 0.07
EODNM Max .84 1.00 0.38 0.52 0.63
Min 16 0.10 0.15 0.17
Mean = S.D 0.39 = 0.42 0.26 £ 0,71 0.25 £ 0.52 0.21 £ 0.43 0.22 = 0.03
Imaging
Max 0.70 0.49 0.41 0.34 0.28
Room 1
Min 0.17 0.10 0.17 0.11 0.15
Mean = S.D 0.37 £ 0.11 0.26 £ 0.07 0.24 + 0.45 0.23 £ 0.48 0.23 £ 0.03
Imaging .
Max 0.67 0.50 0.38 0.49 0.34
Room 2
Min 0.17 0.10 0.16 0.16 0.17
Mean + S.D 0.78 £ 0.22 0.62 + 0.24 0.48 + 0.20 0.51 £ 0.21 0.48 + 0.25
EOIR
Max 2.13 1.50 1.05 1.37 1.90
(p<0.05)
Min 0.13 0.30 0.21 0.20 0.28
Mean + S.D 1.59 + 0,93 1.29 + 0.52 1.15 + 0.36 1.05 £ 0.31 1.02 £ 0.24
1T
Max .64 3.50 2.10 2.00 2.00
(p<0.05)
Min 0.71 0.47 0.50 0.19 0.44
Mean + S.D 2.57 £ 0,87 0.71 £ 0.23 0.55 = 0.12 0.53 £ 0.13 0.48 £ 0.15
DWT
Max .40 1.50 0.88 0.89 0.91
(p€0.05)
Min .93 0.10 0.34 0.27 0.28
Mean = S.D 3.86 £ 1.24 3.06 £ 1,04 2.62 £ 1.06 2.55 £ 0.95 2.37 £ 0,78
RSB
Max 7.44 6.00 5.42 5.50 4.44
(p<0.05)
Min 1.16 0.60 0.47 0.27 1.02
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Mean £ S.D
EODR M
ax
(p<0.05) ,
Min

1.09 =
2.29
0.37

0.24

0.68 £ 0,29 0.58 £ 0.21 0.57 £ 0.24  0.49 £ 0.17
2.00 1.32 2.00 1.17
0.30 0.22 0.21 0.28

“Unit :

Spatial dose rate (z Sv/h)

TEODNM : Entrance of Dept nuclear medicine

TRSB : Radioisotope storage box
“EODR : Entrance of distribution room

fEOIR : Entrance of Injection room T1BI : Before improvement
$IT @ Injection table TTAI : After improvement
IDWT : Distribution work table
2. PET/CT-1 GAMALS] 714 A/ gt & 5 ol o] folgh xjol7h thehubx) ghoront
7 AsFE v (p€0.05) WA FLI¥AE A5 Fgste] 34F A
FEol 7H =30 AT (111 ¢ Sv/h)E N
QA Ul Bha QPR AOA AP B9INIAE B A S5l vl At 49 24.9%, 59 27%, 6%
WISEALE BEollA] ARSI 9] W] A A B 35.1%, T 42,3% 7445 21eh(p<0,05)(Table 5).
Table 5. PET/CT—1 g/d-41] 714 Zd/5f viek 33t Ak mla
Division BI
April May June July
Mean £ S.D 0,20 £ 0.05 0,15 £0.05 0.19 £0.04 0.19 £ 0.03 0.13 £ 0.03
Background Max 0.38 0.29 0.28 0.27 0.32
Min 0.11 0.10 0.10 0.15 0.07
Mean + S D 0.18 £ 0.04 0,14 £0.04 0.14 £0.04 0.19 £ 0.04 0.14 £ 0.02
R Max 0.32 0.24 0.2 0.41 0.21
Min 11 0.09 0.02 0.11 0.09
Mean =+ S D 0.23 £ 0.05 0.22 £0.12 0.22 £ 0.05 0.25 £ 0.13  0.19 + 0.05
T Max .37 0.75 0.40 0.74 0.43
Min 15 0.10 12 0.12 0.09
Mean = S.D  1.11 £ 0.28 0.84 £ 0.36 0.81 £0.39 0.72 £ 0.45 0.64 + 0.23
(plzz)]\.[gg,) Max 1.71 1.50 2.43 2.56 1.45
Min 0.41 0.22 0.34 0.16 0.24
Mean =+ S.D 0,23 £ 0.06 0.22 £ 0.08 0.22 £ 0.04 0.21 £ 0.04 0.20 £ 0.04
ST Max 0.40 0.70 0.29 0.34 0.32
Min 0.12 0.10 0.09 0.11 0.12
“Unit : Spatial dose rate (¢ Sv/h) IST : Stable table
IR : Imaging room IBI : Before improvement

fIT: Injection table
S DWT : Distribution work table

AL

After improvement

VoL 20, Number 1, 2014
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T2 ME YAyl
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Aof| A
AFa}7]

A Fgoto] ThE Aamr) B4 Uehdd AR
(1.74 ¢ Sv/h) 2 FiAAd)(1.80  Sv/h)7k 7HAL
E-g Foto] FAM(0.23 1 Sv/h) 86.7%, F-HEt
AH(0.57 1 Sv/h) 68.3% FAAIE A& 4= U
tH(p<0.05)(Table 6).

it

Table 6, PET/CT—2 4-419] i /5 tigh 33t Awks Bl
Division BI Al
April May June July
Mean £ SD  0.22 + 0.08 0.16 £ 0.06 0.17 £ 0.07 0.20 £ 0.04 0.19 £ 0.33
Background Max 0.47 0.50 0.30 0.30
Min 0.10 0.10 0.10 0.10
Mean + SD 023 £ 009 0.16 + 0.05 0,15+ 0,11  0.20 £ 0.02  0.17 £ 0.07
R Max 0.61 0.80 0.30 0.80
Min 0.10 0.10 0.20 0.10
Mean + S.D 1.74 + 1.47 0.29 £ 0.19 0.33 = 0.30 0.51 = 0.38 0.23 = 0.09
(p(E)TOS) Max .20 1.50 1.50 1.50
Min .10 0.10 0.20 0.10
Mean + SD 1,80 + 1.39 0.80 + 0.45 0,37 £0.26 0.42 + 0.20 0,57 + 0.34
(pligg5) Max 4.40 1.20 0.80 2.00
Min 0.18 0.10 00.20 0.10
Mean = S.D 0.22 +£ 0.36 0.22 = 0.06 0.14 + 0.07 0.22 = 0.57 0.19 £ 0.69
ST Max 0.43 0.50 0.30 0.50
Min 0.10 0.10 0.10 0.10
“Unit : Spatial dose rate (¢ Sv/h) IST : Stable table
IR : Imaging room YBI : Before improvement
fIT: Injection table “ Al © After improvement
S DWT : Distribution work table
V. mE L ze G 7)) oleh fANTILEA AP HR1BAT
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