2R - 28]

Republic of Korea

Imaging 2008:42(4):314-322)

M B

Holt} GAHAALE T gloixd BAEAdF NS
2471 A= AES FAEA (quality assurance) ©] 2
sty FABAo|g= LojdA FH (quality) gk
7H < od ’“"’%‘(procedure)«] At A e 949
dojxgl= SFEo] glo] ol eleta Azt
o upit 3435}:7} 3= A YERAL ‘FR 8
A% 22 (quality control)’ @ o1& "L #749] of
g Wo) 95 wek AA7ME FANAFT] 913}

|:o

im rr F-\N N[O

(BN

3

r°"

+ Received: 2008. 3. 20. - Accepted: 2008. 7. 10.

» Address for reprints: Jae-Gol Choe, M.D., Ph.D., Department
of Nuclear Medicine, Korea University College of Medicine,
126-1 Anam-dong 5-ga, Seongbuk-gu. Seoul 136-705, Korea
Tel: 82-2-920-5557, Fax: 82-2-921-2971
E-mail: choejg@korea.ac kr
#0l =22 MY SEA DA 03102ut-0H189 “Zotztm et &
T HE ZANY HPH X2 RS

314

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

Antghdet A=A A 2AL

vtk oatfe o ojet ), olFulela o set Aol s’
Survey of Current Status of Quality Control of Gamma Cameras in

Jae-Gol Choe, MD, PhD." and Cheol Woo Joh, Ph.D.

'Department of Nuclear Medicine, Korea University College of Medicine, Seoul Korea; 2Departmenl of Nuclear
Medicine, Ajou University College of Medicine, Suweon, Korea

Purpose: It is widely recognized that good quality control (QC) program is essential for adequate imaging
diagnosis using gamma camera. The purpose of this study is to survey the current status of QC of gamma
cameras in Republic of Korea for implementing appropriate nationwide quality control guidelines and programs.
Methods: A collection of data is done for personnel, equipment and appropriateness of each nuclear medicine
imaging laboratory's quality control practice. This survey is done by collection of formatted questionnaire by mails,
emails or interviews. We also reviewed the current recommendations concerning quality assurance by international
societies. Results: This survey revealed that practice of quality control is irregular and not satisfactory. The
irregularity of the QC practice seems due partly to the lack of trained personnel, equipment, budget, time and
hand-on guidelines. Conclusion: The implementation of QC program may cause additional burden to the
hospitals, patients and nuclear medicine laboratories. However, the benefit of a good QC program is obvious that
the hospitals can provide good quality nuclear medicine imaging studies to the patients. It is important to use
least cumbersome QC protocol, to educate the nuclear medicine and hospital administrative personnel concerning
QC, and to establish national QC guidelines to help each individual nuclear medicine laboratory. (Nucl Med Mol

Key Words: quality assurance, quality control, gamma camera, survey

A BA, zywu ﬁz} z_:maqsq w53 H2, e

$7 5 ztzre] el dshy AL A6

Ag FEe duigt o5 shed b 29 R
A3 o) 71719 Aragolny

bl 2418 AR AZAAE ALl e}

#49 45e WEE 71715 AgeA H3 ez

_—

I 71E

tilo

g Q5T AGAE AN FAsE A1) oo
N £4e ST sl Bk Telvh Az 38, 4N

KX
i94 27, AHEA) %ES.E S dJse] 1A% F4o]
549 A31g A PR 3
5 47 s A ;—:—% LIHES AUE F48 B
27t ¢

A Az AHEEE SAA



Zuigtdete] Aede] o] 5L A HHE F
A g o] el S AHE A8k A}
ol A HFHeo ARG AFshed Unh AP
ot Anbrbdietre] AdEe] FAE BAshE AL of
YARE J5AstE A wAste] A i AEE =3
A 7] 915t 47149 FEAYsr Pesc

A el AR de e Ere 20009 7]
Fog 11271 WYlA 22207 AA7HE Foll o
20000 @A 1 d7F oF 309 A2 o)t FAHAL} Alsd
Ak 1996133} 19980 4 BV zAbo) o3t Fu
of 429 Zrizbie} 7heel vk F=rt 29 5 o) €
20193, A4 F 104 ol do| Rl ok 7HEFS A

RN

£ 347%% ARG o AY duistets Fol b
EA 71 elmgeln Aelel Aol LAhPsE )
of sl &3 71719 45A Ft— Jon BAZ g &

okx Bl wald F717ql o} oy
£ Fald Ao A5 FHstd 4 EHE Ashe Aol
Avizbliete] S AFshs 4 FEY JEE AF
&=t Fasttha sl

L AR A FFo wa} JRME BLes)
Ol A4 FARE JAsH AL St A, &Y EF
olg 9 FAd N 2o DA =2 g9 TAA
of that A3l A o7t SOlE AL ok Q8 gAdE FAH
2 oA 7hEEl e StuE YA AH] F CTS 7
&« (Mammography) ol the F43g7t AZEE Al
A EE R QajA HA7|E FEHES P

A8 A Aol 1 dety & Aejnkt

Fo 2 sojstel o= EAA o & ALEH 7}
A RO GAET YUt 339 EA A AelA 7}
4 208 RES IAsE RAo] 7179 F717 FrE
ojug $uzle] AA W oy AAA A
e L2OYE AYSIL ZE ALY FE g9

&3S A3 fs Z2aYE FEA77] fsiAE
Mo s Jray] 9 Ago] U A dex
A7t B 2tk 20009 F 570) A 5374 ML ol
o2 Jray AefE ZARSE ub ok ey o] Al
A= 357 A Tho] S 66%2 SHER W53
o ZATE FEA Yot

o @Ay Ao ogy|de] YXW Zwish el
AEde Qe AN ZAse geihe A6
AE A5l JR@Et FBG PPOE SAHT Yt

2 setal Al Sich o8 Skl B Bu] A A3
st v Ax¥el Ae¥7t &8 1343 F714 4=

o

P

\I

e
l
l

ZTZ 2 HOHHE ZTael e TA

2 Wge 2 2HHI, 24 99 A SEL o}
e Astel A A, TF, FEd 4F F9 =
5¢ A BT, okee A1 4AAFY 2ot
sleke] Aol B Alels BEA A FH EE
A3l tatel ZAsel o) Gt MEsc

017 i

20034 39 19%FE 11€ 30974 =W ZF H oA
S AL 2 HAg FR Pt FxEY 4‘—53
Hel gobs fleted AFJorEedd, g Es g
e ojglrieets]e] gz ariEs By
Y9 sjojstihg FodAaMd AEXE Wl
< iotth eigbelel Jeae Ay 23S B
Zrtgheeke] 3 AL A, 5 A A=,

2] Al 53 7, 3 5 e AsHrke 717

BE A, ASHI 73 AUE AEAE 24 & o3,
Ash 2ARE st 9adh 7 AANE st Hska B4
F9

AeE stk AEA Y We-2 o3t 2

oS o e wE

k1 o ofo O{N

—_—

rio

L #ehsbiest 438 olgsise gos 28 g
A3 K AR, Ape), BesEA, 2,
254}, AHAY, 7

2. obzbe el dA 88 ZAL
) Zelrhdlete] HAHE
) Zepzpu ke AR EF(E £ Fhelel, A
AlHE#G 4R (single  photon  emission  tomography,
SPECT) 9 d&7] <A dF, $A4HZ(CoDe) FAA
2E&94A (PET) & )
3) 2ty HAFEALHE 5

1) 22719 £% % 23

R

3. 7"3}7}”1]31- AL (QC)
) T3 QCY TR E“QE, 7 s, A9
I, oﬂhixl 3%, 3]d222 (center of rotation, COR).
AwE HAD
) 3= QCY F7]
3) QC 45 718 B AHE
4. QC & 98 BH

3 % ol dH

5. dost At ) A e YA R

315



Jae-Gol Choe, et al. Survey of Current Status of Quality Control of Gamma Cameras

Table 1. Number of Actively Working Board-certified Nuclear Medicine Table 2. Number of Physicists or Radiochemists (Ph.D.'s) Working at Each

Physicians Hospital
y I 0,
Number of rr\u.]lcllec:r medicine Number of hospitals (%) Number of Ph.D.s Number of hospitals (%)
physician 0 73 (94)
0 8 (10) 1 34
1 49 (62) 2 1N
2 13 (O7) 3 1 (N
3 34
2 3 () Total 78 (100)
5 23
Total 78 (100)
Table 3. Number of Nuclear Medicine Technologists Table 4. Number of Gamma Cameras (including SPECT cameras)
Number of NM technologists Number of hospitals (%) Number of gamma cameras Number of hospitals (%)
1 16 21) ] 37 (48)
2 20 (25) 2 18 (24)
3 20 (26) 3 11 .(14)
4 7% 4 5 (6)
5 6 (8) 5 45
6 3 (4) b X))
7 23 9 T
9 INQ) 10 T
>10 MG Total 78 (100)
Total 78 (100)
Table 5. Number of SPECT Cameras Table 6. Distribution of Gamma Cameras according to Installation Age
Number of SPECT cameras Number of hospitals (%) Age (Years) Number (%)
0 14 (18) 0-5 52 (30)
] 33 (42) 6 - 10 55 (33)
2 18 (23) 11 -15 33 (19)
3 8 (10) > 16 31 (18)
g g 8; Total 171 (100)
6 T
Total 78 (100)
= | & W go] 94%24 Aol thF ARAY Aulas

2 A] Zatd ok AZEH(Table 2). £ iz
slo)g} 39} FAYAYPIA 522 Fg3 FAE @ Y ARV 3 olFE Y= HAMOl 1%
AT e 7Y H 12029 BEAE S48t & M ATHIS AEAY RIS A¥sed 9
@S stk ey o5 d8s1d F JAAAE sA BFo] AAE AS & & UATHTable 3). 4] WM
FE A$E oA ZAupEs Basa Qe 276 £ 20 o8t e E BAd yee] 2% =)
9 9871 BE ZARLE HAFFHoE AFAH ol A2 UYH HEM ALz A2 Y] A o
202 Iurg e 719 78 ZUE SHES 847% T AAL 2AEd E YR AL E AT A
o]tk olE 7N#olA Gt e Arisiiele BF A oHFE AL S-S & 5 UMUK Tables 4, 5).
171 Beiith bl ebe] AFE X F 119 o @ Arisblest
AP M AL Q) AT At delE B 19 HA A £ 31%E AR st Fule] =57}
olale] MEod] ajA $HHE AAMe] 2%z Ul FAZE € A7 AT EATH(Table 6).

$E AAHL dR(Tatle D, S5 3 Begd  UEHT M /el i AEde B 7Y
of telH AES T 4 AL EIAAANE B4 E £ AARE Y ANFRe Fol 321%, WF A

316



A 2l A0kt Zel e TA

Table 7. Consistency of Intervals of QC Practice According to items. (78 hospitals)

Intervals of QC practice (number of hospitals and percentage)

; No Do-not-p
SC frems Daily Weekly  Monthly  Birmonthly Quarterly Brannually  Annually i Total ~ fesponse  erform
necessary
Field 25 17 19 1 4 0 0 6 74 2 4
uniformity  32.1% 218 244 1.3 5.1 0 0 7.7 949 26 5.1
Spatial 2 7* 15 2 8 13 3 3 58 5 20
resolution  2.6% 9.0 19.2 26 103 16.7 38 38 74.4 6.4 25.6
e 13* 9 14 ] 3 1 0 3 50 6 28
Sensifvity 1570 115 17.9 13 38 13 0 38 641 77 359
Energy 3 5 20 1 7 13 3 5 62 5 15
resolution  3.8% 6.4 25.6 1.3 9.0 16.7 38 6.4 795 64 19.2
Center of 0 4 16 0 18 7 1 6 57 4 22
roatation 0% 5.1 205 0 23.1 9.0 1.3 7.7 73.1 5.1 28.2
Phantom 0 3 7 0 4 1 1 24 46 6 32
study 0% 38 90 0 5.1 1.3 1.3 30.8 59.0 7.7 410
* Recommended inferval
Table 8. Number of Hospitals Who Keep other Items for Assisting QC. (78 hospitals)
ltems of QC No (%) Yes (%)
Book keeping of QC record 23 (30) 55 (70)
Establishment of in-house QC manual 50 (64) 28 (28)
Co-57 flood source 15 (19) 63 (81)
Table 9. Scoring of Status of QC of Each Laboratory
Excellent Good Fair Bad
Score 10+ 89 4-7 3-
vNumber of hospitals (%) 7 (8.9 17 (21.8) 44 (29.5) 10 (34.6)

T 7130] 218%, Wid AAsE o] 244%010 2 A
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rotation (COR) 9} AAIF71E EH w54 7|A FA 22
3] (National ~ Electrical ~Manufacturers
NEMA) d3¢t U2 vjFsts 0] 51%E A9 At
2 Al Zathe 202 wotEHh g dAlshs
HE 205%01R03, AAEA] Sz X= 282%E FE3
¥ &S A8t URH Table 7). A= 7155 A
e 22 71%010 2, Ao #e AA AHAE B
F8kal de HAL 28%0]9tH Table 8).
Arde 79 FAEE Hrhet] st dEH A=
2] &8¢l AadTe HAjeR e 7], SPECT 7h4 2
o hEHQ Are] 452 CORY HAAIF7], Axae
7N1E& fA Q% =AY AFJA AT 122 Co-57
T 98 B4 oo wgeir] F4E Rtk At
F7)e) wel Wl =5 =4, WE=3 3¢
QA =1, AAEE=032Z Atk COR

Association,

el

lo,

O:

—
an

=
HE 9
Ev 8
2. ¥

o
rir

O

15t

It

TN wet vl =5, i =4, W g=3 3 ¥ o|3}=2,
°Al= ANES=0F0E 3th YA 715 F
FAE=1, A F&=04, J=AIAIA Ef o

=1, ER3x &g=042=, Co-57 FHE

B 5= BRe=1 34 &==0422 33tk

£ HA-E Fstod 108 ol $(excellent),

8-9% & °hz<good) 4-78& HE(fair), 3% olghe £F

(bad) 0.2 FE3AE o 58 HAME 7 Fo1(8.9%),

U5 E HAMLS 17 2u(21.8%), B5 AAM 44 0

(295%), B2 AL 10 #d(34.6%) = Jelstch

(Table 9).

H

:(o

I‘\F

o g e r1r
do

N o e X
O

o &#

A v e e S |
88 FAFAE S Bt e AEA H
o2 A9 9540 I Al & ¥

ot weby FARAZTEH ARHE G2 Y A

17



Jae-Gol Choe, et al. Survey of Current Status of Quality Control of Gamma Cameras

AHE FAT B2} AT

ofm s FeAvEAA 1 5o] B Wk ol
1 EAA A5H A Basih Az A
A= AEL A7) Aol T8l TEF AFF3} 44 A
So) ARSHEA FANA A B PlFANE T
A= NEMAS] o184 7l Aol whea o] £of
Atk 2429 shlete) AAARE TED Al Hst
A AL ARG @ ool u) Aol FHrtAT?

AArteltt, metA ol& FhvEte] A %"é‘?}% lasske o
PN A Y &AF A5E wgste AL ohth
An] AX] A Ao Aldlstes A AN acceptance test)
QA3 Au 9] Aol ARAPE FRse 71ed A
¥l AR FF3he AE U] Hdtd AR}
3 Aolth o] Arle v &4, AFolv Ve
719kl thaj A A AL FAE A 7)E7] dsiA AX
A FREolof gt JAFHANE FA I 7t
E8 Ao dAgtE RS #30s7] delle I A
E Q4 Aal Bd5oAE En?
Jd3HY NEMA 71502 & A
Aelx= A 72 7 e S AX 9
gx ]% 3
Alg

§

‘lr?" o B ‘D’ ﬁ—l rlr

AT, WERE zh:i] §]/\]—7]— 2%

%4_% o] 7‘/\P°1WE ‘:?4‘;%;0] ¥ o5} 14” 94@(%
ZALS FHEA] Eate] AEAoly ¥ AFS diAl
B Bk dAojdllA SEHA Bk 19
Al E3tal FH|F AN FA3 = AMFE T
st e A= FHet 5 ALFHA QCY 71FE &
BE dEde o oA AsAAE o0

iz ez} 7hs 8 o] o= F71H 08 AAbshe F
33 ZAAHroutine test) 7} Al FE ofof gt o] BAA A
ARZE -7t Rt o7 ols)sta Qe Ave) F713 A
E@Folnh 11 g Y Aol Y AUE BHEHES B
7 st AIZF Aol mE s 93l (deterioration) & ¥
&3 HAE A7) A AVNHE FaEoolof &
th 344 A 2RE SAYE 1Y 7 IS g
UAg WA 08 Farlojok gt Aol tia)A &<l
T U FAISH 1 A E Holuts o HE g¥ g
AR Eo] FARFHA o} Fr
B Au] AF dAYS] e Aus]ate] g4 <
A FIR = F7)% <l o9A U] (preventive mainten-

ance) & 4¥9 ASHS VHAAL HERAT FoIA

A

I~

0.

offt met

318

o)t Leu} o] AL w7t Fael 270 fA8
Z8 74 BY ® ohleh GAAA}

b e A
Folx AAUZ SuiEA £99 Rl A% B39
FAL S A ALAZ ST A9 A

A AE FA B Amdelst FH Y 7% Rdo]
APE urEMTxm JR] Ao BLF AEH A
o ARE FE AL ohh wEbA o uAb| gl EAM
Azde] AAE A2 BaE Aok

gelg 71719 A dele] TEAQ 9L 25t g

o Qe FUA FRo2N Fasolol 3L 18T

2 9998 gAae 44 Aol sl A e ojof
= olt o5 BE ZAle] Aol AT 71%0) 7]
Sojo shx, WeF o] Fo] RFAYA BH 45 e

W AR 24 Aol Helep stk o) AAHY 7
59 ATARE BE B RARE ola|sh oo
we} A8 oS Ee HY 2Ale) FEe Ho), 4
A LAT wPgel T BAS 4 LalT g4 AR
F437) 98 448 Suo] Yoy

1

2. 7ozl 2ol Al & 6‘%7‘3*}3 9J=2] Al

u] ol A = 7&”}7}‘1‘“3} T x| HAAG FAE
SAA NZ ARshe 4 B o542 Avisiiete) 4
S o]F Foll HRE A3/ Aol v E(Code
of Federal Regulation, 10 CFR 35.80(d))oll 25l ¢3ukr
BRoAM AEshe A Qo= @Addnle] ezl Bt
AR ke Fg =S Ak ok s ojst )
HARO that 9158 7RI Intersocietal Accredi-
tation Committee (IAC)7F F30] Ho|A 97 7]#e] #}
A FAFHE APt gtk o ot g AAL
Aol Q&L Wz oBE AASE AL AFoE 2§
el HElolA Rk w7k 2B 2 FFYERF
Medicare ¥ Medicaid®] Z173H3E A&7]1F<¢ Health
care finance administration (HCFA)7} 47} x| &-¢] 7|5
< YE718AF B3 FF993 (Joint Commission on
the Accreditation of Healthcare Organization, JCAHO)
T IACY AFS W2 HAMe 43l A9t FA
soluty g FAo|gp B

THAAME FeigteEe] Alg T AREA] A5
HfAM BRALY FAE vk E dAEY I
°Jsbd SPECT ¥4 53 AT 5F3E &
H SPECT 9449 & &AL = ivh= B1&
ATE 1990 9 AE 2ofol| 4] @M@}@% 7]
o] Ag v 9% 489S FYsied HAA

]_

__~.°=

O

£

].

]

ro

-

¢

Ml of

S



B39 A 7| FaBAE BAHAJE ol
359 AAE Sushs Aoz ¥
YR M= A9 Al A & 7to] FaA G A
o #A38ta Ack Tk Zebrbe ] AR AMEAl A%
Hrht Ao FME S-S F40] ik wzkdA
U ol AEXYHI M E AHAY 7I5HEE 3]

B3] QA Artzhd et g3 A7 Brhdst

© A& AASL 1977 RE e} ojm Y A5 A
wHdE'E A 4AHE Agdeld sz H
SPECT 7 &te] A5 Algx=As A7) 474 &3 4y
bS A% Fwshw Jnp*

AARA7]F(WHO) & A Ak o1 #] 7] (Interna-
tional Atomic Energy Agency, IAEA)= 198834 &%
22 FHe o8 YetE o2 Arprtviete] ez
Araele] AdE #Hrkg vt Qloh 2 A 2E St
Me AZE Aoy Z2T3E MEstAY @4 L2
TR AANAE & BaAo] FEHARY ool whe}
[AEAE AdE Aedy Z2I9E A4t AT &

H 7%

2
>
e
Ir

2AE Arlsia, 19918 Aeriiale] A3t Y=
Bl Ak A} g 5 718 AAA IAEA-

TECDOC-602& wrE 3ot
3. $2Ue] o584 G4 F4Ad U I A4
FUY olggdge) EAed t B 2T WA
Gz B RAS A0 7 o|RojA] gk $Eu
ko) A Rl B9 FHOE ‘LT NH 5
8 740 1902de] HLOE AFHAH, ool oA
Zupgtdelrt 22 U Ao A2 W /& 2 AY
o] osted A% WIS ST oo] AT AE w
2 AL 7ME WFET AT o) FAdl o Aste )
of HxE AWEE A A B 7k L ALAA
Ao 717 2 AR 98 AEAAE A Fel w
2t 9 87 ol A Q) AFAAE tAlsHs AR 1
AT 2 A o] AxlelA B3 9} £Y
E‘al o) 7 °ﬂ = WA Bl e 217)5EE by A
ng2 g FYgste g871FBAAE &
AE w tojof g},
23 dgns
a4 A}, 2 aﬂﬂe_i AuAze 3 A3 we
7Hsd WzHe] oktP Aue wSany B &
Foagurt FAARE A¥sT LGS Aol 7t
AZEY Aol NEHTT A4y, B3 77tE
9

elggule] HEEH 47, olgoz

2

ATHE 2 Aot el A A

o FA &S HL FHA ¢ éJ AEE B3st7] 9
3 FA2A FE2AE A I% ggstr] fsted =9 4%
By A% Ads 599 Agsan”

o] §e] AAqtHos 2003%% 1€ 149 BAEARSF
o7 FEH EosAgue Hx] g g A A
(BAEARE Al #2003-2%)) ¢std MRL CT,
Mammography & S5 &30 AME AL HAK
AL S-7sts] vz 43e Aska, Zatelx ZlEd
n gl RAY A2 B U= Aujs AL 2R W#
3 37 BEFE AFE FUEE HgU9n”

4. A= dd R AEH

Ul st AR Tt o] o] e FAL Aol A
= vERRe] AWM 19 o)3ke Mool oA
ST HAM O] 72%<2) RS AASE N, =
ZsetxtE BAetA 28 o] U%EM AJ5HIt 2
Zwﬂfﬂc’ﬂ e A A & Y A Zajret

B F Aok depbiler 9% Q58714 39 olstz
%"351 Aol 71% 24 457t Ay 220
A Adsted A8 73] A48 As & & UdT
2tf olste] grizhd ks iw?_ Hgo] 12%°19=H ©]
£ A A tEA 4 AAIE i FeAHE
A Az olE S AN AL T FE
g4l

ol Ak thadel 1710 ] b ek 7H2el 37%7}
E9A 118 o]48 Zulolitt, 190899 & 5o =
Atel] st AR F 10 o] AT 347% A E
ol ZAfA & olBthE o7t Z7HE FRIE HojA 2t
np7bd el prgol Ml 71 elRgu|oly iyt Zat
W R N7 ASE F USRS °4—r&>iﬂ¥ :Lﬂib} Z
ol e [E e R e e R A
A3 B5Us A} Be s
Foll A dA= HA GAT b 2 iﬂl%cﬂ A5
AE AYA F71HoE 73}
g 4 dokar Azhdeh

EHoly 713 7ol HE= Arde sHEQ A
o] A ReE vl AAJEE 3ol 32.1%, WiE AAE]
T 7] 21.8%, mig HAIshE o] 24.4% Ik B
UL AALE A8 A4 gv X AFHE 51%E &
A2 DA ol 20009 F 5o ZApA vehd
9% Hruthk= Astd Aoy old: FHdEE AA6HA]
e AAMol due AL ArHem Al AsHA
o £A7F A AA7F Aok BRItk SPECT 7hw ke

Zolet

jﬂ,
[WE
‘1.4
rlo
o
=
N
o
{d
X
N
L

319



Jae-Gal Choe, et al. Survey of Current Status of Quality Control of Gamma Cameras

A Ax=dE &5 CORY AANF/IE H
NEMA @3 iz “HZF‘ l= Zo) 51%% 79 Ax
W2 A Rohs AR etk Wig sk
& 205%°1Q3. *‘4—3} A e XL B2%E D7
H&& AR UAT HNHAQ Ae#E] FEs BW
338
295

2 e

r3r

< 0‘_?_,

% AL 7 U (8.9%), AAREE 17 2
(21.8%). BE A 44 2U(295%). B2 A
2 10 #H(34.6%) 2 vrebsiTh

By dojstae Yt = AU =AY
of thet eles Fr3e] 715+ 11 of -9k YA 2 o
FE &S el Aewd 7I5S fAsE R0 T1%E
UERA ol EakA T Hagte X*‘:#alﬂ & FAS L
Aokal Bolh Hoh #3249 kel e 24 1
Bl A A1 M) Bfe H7E B 28%F o}H 2 4
A4 A= k¥ 84X X3 Avk A7,

Ariziete] Aes AAY FHE fAsks AL &
28 WA Eoly A s WA
BT Y FHE LM BRE Ade ThesA g
2R 2ate) Bl f13e E012 HARR # o5
Sistetr] fstel dgAQl Rojnt. zwprhiet =@
2 ZEIE A s Ao AFsteiof &
TRY 7 7}@31 sheln] Axde] 23S 4 F
Agozy izt Jgol HAoE Hojx]7] Hel EA
e BAste ule AN Haskd F gle olF
o] Utk ES ofF Fate] Al o3t An| 2o A=
g ¥Y 5 Aot

Y7L 2 olFolA] AsiEs Hgt e 3
U5 A4 Agt w5o] Go3hy, HHF Hu] g} A7k
o disl w7t Btk B S|8N A
& oo e FE3] AL ot o @
T AFNE YEtRel dEL7t 19 ofs) £ 98
71AR7F 39 olatte 2 sk 1@ Aedle A
250 718, A= P 5718, A e )
3l 5ol wi% dopet Roj Ardoltt, E3 Jrde] =2

O3E FYPFoRA WASE F5AQ v e o
=19 AEAQ AA7F Fosith YA T2F He
T2 5 ARFAEE FH] dAsiME S4A A
E AAE 5 3l Aol Fod), o] A% Cob7 FY
= A" AR 7P S4A ARE 4 Aok 2y
Trtelx g E=9lo® tiE 1d AR
S U TA9a o] talnE AHo 2 ML ¢l
AN A= Fsiol s HAFIFINE &4 W8
of AFHeE AHEHEE ARART opBE P &

320

4otk mebd A S 4 e WEe® Te-9m 59
FHHUAE 2o FojA AHgdle A #™S Aok
et ol AMAHoR Aol SFEE i HAFL
AZAY AT 2GS TEZ o FH SRR o]gA ¢
o7 Fadk EHolHE AT F jlojM F=AYE st
htﬂ 2ol HIL 3k
T 8709 FA AT ML B0l g
Zﬂ%ﬁ}b Avptvlgs fARRE FE A I AL
T7F Sl ALE AR gk Ty oA Y
373 e B ARTIREANA =T T
et A A #ee HAR F54E
g0l Y€ Aotk 3 A= FAE
F2 A E7]7] B A Z*‘”*S’J 5
Adex] X3 AAE 2HE UL =
@A A7t "‘EH’Q Foll F714
ARl FRlEHE vl %“36‘}1 Eied)
-‘?—%‘3}341:— BAA felel e Al =g
BAMFH etz et g ZEj A A
FA9 o5 HIAHe Holz=d 9

oz
m{o

P

B

R 7
o &
it
ol ox,

ol

o
(2

1

L

1

=

ol
o

o
)

A

> e
)
=
% po
-}
FH

l-vO
L)

 Jo lt
OR

ok
v,
4o
)

Lo 2 0 oo M af o 2 opR o

to oﬁ,ﬂ'

4 vhA Sk
ol A Aejste ] ezt J=de
o] who] thEl 71& 3 A1 vhdsty $vey &
Ao gt ey FdE P53t LFTFO2H A
2ol g S g3lely W YRHPFIIE sty AY
A qhabe Wy 9l 9@yl thek HololS Has)s
I e o] wA A Y] AR A 5 g ojste] b

3 =7 A7 gEE A AVIE Aotokd Hart 9)
o A= figte] dAE AeBrte ol dF
M ZAE 3] AsME Bl oY AF

BN REE gulsl) AR TE YA o 77| HolA
Aoz Aol Jbed BDS FEa0F & eoltk
oIF 3kl Aelae, Yel1E D, A%BAYI 5
B AR BA, Y BT, AR ARG Sol g

o FEH7L BHo] @ 4 Y= BRL ZHRL WEL
FolEls w2 7lgclor Iy o)

g2 o

B34 A% 957w 4N Poispiee] JE
o 4ug AAFoE Al gebvble AEAA2
dste] JEHF P PHOE FYYT YA B
ot sheleh o1& skl B AU @, NPk
= e A5R7 B, DT 3714 B @



AARe] ’é%ﬁi—ﬂ—g waaT o
AL A, &8 Qe A, %E%E} A3 BE} F7),

HE 5 e AsE7HE 717 B4 A, 459t
F3 A E AFAE S F 9, A ZAE 8L
a3 49 HALE st Agsty FAAEE dth 4
e ol aE BaE dE vy 98 NH &
SEHES U2 71HE 78 FHE SEHES 847%1t 1
Q1 o]ate] AF-ooll A FPEE ZHAMIO] 2% 2
QRS AL AUL, BYSSAE Bk Ret
ol 94%°13it}. Auprielet @ S E87]A7} 38 ol
2 YHE AN T1%EA AsHrist Arde L

Agaked 98 FEol 44 AL ¢+ AN
th. 2th olste 7‘“}7}‘111 g B ol 72%°1Ut
AFAdee] dajoie il dAjsks %ol 321%, WF
A A8z 7130] 21.8%, e A stE Kol 244%°1 2
uh IS SE XE 4FHE 51%E AR ATk
CORS] 4lA)57]8 H¥ NEMA JXet dZ o Fshe
o] 51%010t A= £ Frert -8 A2
7 #H(89%), ¥ HAME 17 F(218%). ¥5<
Arkd 44 FE(295%), B3 AL 10 7l (34.6%)
2 Yeikth 28 = g9st Aapde A4, dF, 3
28] ol vi B3 & A Arisdlte] =
#e)7F 4&aA] olFA L A F2 AL LY A
Ak o] W AR g &7 gl gle = =]
Bl thEt Feirde} Fegriel AR E Bo 2@ 5
Atz HAsted 72t #E FAREY HFHQ A A&t
Ay AFMe HoAdE A7l Bad Sl tato
FAE NANFE AV ARG B, =9]9) A}
HES ZARE 23 Zdepypleke] s 7iet Heve]el
© ARFEEGE BT 7197 F50] HojM Hrde
& A A PstE dEe] diFEelrh Sl #
npFbdl el Adegret A did AldE Fxsto
Aol AA gl g digkE AANYE Dot gl

i
1
o
it

ke 2

WA e ARZA) Fela] & A7) dole QA
AR AR A A 2D, LREALY EAHYE 9
AN £47 2AL oA oA TS ek

ATZ o ZO7Ier = T2) A ZA

gtae} ojFy w AR A =¥k

References

1. LAEA. General considerations. Tn: 1L.AEA., editor. IAEA-
TECDOC-602 Quality control of nuclear medicine instrumen-
tations. Vienna: International Atomic Energy Agency; 1991. p.
9-15.

2. diste)elety]. AR EAZ B a5ty 400, In: o
3t8] )8} 5], editor. THEHEJEHE] 40\dAL. Agr lefelsh
2001. p. 75-100.

3. Kim J, Cho S, DH B, KH J, HK L. Current status of gamma
camera in nuclear medicine center. Korean J Nl Med
Technology 1996;1:83-8.

4. Song J. A survey and study on performance test methods of
nuclear medicine imaging systems. [Master degree thesis]. Asan:
Hoseo University; 1999.

5. Yang H, Lee C, Jang J. Present condition and direction of
quality control within a cpountry in gamma camera. Korean J
Nucl Med Technology 2000;5:151-4.

6. RABAE BASAE B, BZEA5,; 2003.1.13.

7. Choi J-I, Na DG, Kim HH, Shin YM, Ahn KJ, Lee JY. Quality
Control of Medical Imaging. J Korean Radiological Society
2004;50:317-31.

8, N.EM.A, Performance Measurements of Scintillation Cameras,
Standards Publication No. NU-1 Washington DC: NEMA,;
1994.

9. Williams J. Equipment Acceptance Testing: Demystifying the
process. J Nucl Med 1999;40:12N-3N.

10. USFDA. http://www.fda.gov/cdrh/ct/. In; 2003.

11. Bureau of radiological health. Quality control for scintillation
cameras, HEW publication (FDA). In: health Bor, editor.. U.S.
Food and Drug Administration; 1976.

12. USFDA. http://www.fda.gov In. Washington, D.C.: US. Food
and Drug Administration; 2003.

13. Hines H, Kayayan R, Colsher J, Hashimoto D, Schubert R,
Fernando J. National Electrical Manufacturers Association
recommendations for implementing SPECT instrument quality
control. J Nucl Med Technol 1999;27:67-72.

14. Wackers FJ. Blueprint of the Accreditation program of the
Intersocietal Commission for the Accreditation of Nuclear
Medicine Laboratories.[see comment]. J Nucl Cardiol 1999;6:
372-4.

15. Klingensmith WC, I, Eshim D, Goddard J, editors. Nuclear
Medicine Procedure Manual. Englewood, CO: Wick Publishing,
Inc.; 1992.

16. Heikkinen J, Kuikka JT, Ahonen A, Jurvelin J, Hartikainen K,
Kvist G. A Finnish multicentre quality assurance project in bone
scintigraphy and brain SPET: a phantom study. Nl Med
Comnumications 1994;15:795-805.

17. Bergmann H, Hoebart J, Kugi A. External quality control of
gamma cameras--results of an inter-laboratory comparison study
in Austria. Ewr J Nucl Med 1990;16:23-8.

18. Working group for standardization of radionuclide imaging,
subcommittee for promoting nuclear medicine, medical and
pharmaceutical committee, Japan radioisotope association.
Characteristics and test conditions of Anger type scintillation
camera. Radioisotopes 1977;26:743-6.

19. Subcommittee for standardization of radionuclide imaging,
medical and pharmaceutical committee, Japan radioisotope

321



Jae-Gol Choe, et al. Survey of Current Status of Quality Control of Gamma Cameras

20.

21.

22.

n

association. Recommendation on quality control for scintillation
camera. Radioisotopes 1981;30:420-3.

Souchkevitch GN, Asikainen M, Bauml A, Bergmann H,
Busemann-Sokole E, Carlsson S, et al. The World Health
Organization and International Atomic Energy Agency second
interlaboratory comparison study in 16 countries on quality
performance of nuclear medicine imaging devices. Ewr J Nucl
Med 1988;13:495-501.

HEJFEQAA. JRETANASABAFE HEME
SEA A T A5 1999.

AFAGEPAY. IRGTFANRNBEFY A FIHE
QEA A AL, 2003.

23.

24.

25.
26.

Choe YH, Cho BJ, Chung SY, Kim EK, Park JM, Lim HK, et
al. Establishment of quality assessment standard for mammo-
graphic equipments [Research report]: Korea Food and Drug
Administration; 2002 Nov, 2002.

Oh HJ, Kim HJ, Oh HJ, Lee KY, Lee BY, Jung SH, ¢t al.
Establishment of quality assessment standard for mammographic
X-ray systems: Research on the actual condition of quality
control. [Research report] Seoul: Korea Food and Drug
Administration; 2002.

FUNABR YA DRSNS, WE 66203 2002
HAERAR. Fe 57409 4A 2 &9 #3174, 1A
BRI A] 2003-25. 2003.



