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Future of quality management of medical imaging

Joon-ll Choi, MD
Department of Radiology, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea

After the enactment of the laws for special medical devices, quality assurance for medical imaging devices such as
computed tomography, magnetic resonance imaging, and mammography has been widely performed in Korea and
the results of quality assurance tests for these imaging devices also have been markedly improved. However, this is not
the end. The ultimate goal of quality assurance for medical imaging might be the overall quality improvement over the
whole process of imaging studies in medical fields. From this point of view, quality assurance of medical imaging has
a long way to go. In this review, we will look some future perspectives of the quality assurance of medical imaging.

Key Words: Quality management; Radiology; Computed tomography; Magnetic resonance imaging;
Ultrasonography

ME H7Me A5 574 Ropto] obd ojmAul HA) £
W W7ok @ 5 s)ck. Rl F el sl

200040t) Z4F SolmAulol Btk 12 AR 2] AEE B 7 b ool Tt 4ol 9
Ul olmegael EAB AhE A 1000 ol FR TlellA] Wolut xvbAel abrAbAulae el

O

al FAnEE I
ok, A5 E-olzrdulol ek 2ol AP E e wf olF & 2 0% ot & iM% ougd Fdue
opof A F&E= 2] ARRlollAls R Aidolgl e Azt 7} ogA] HuL, s U AA] 1L A H 7] B

off B ofFt&ol ATt SHARE 100 do] AjZte] ALt O Lpteo] A E T T e dS Aokt gt
BABAR F310] o|27|% JEAETt EYwT AR
AR o] HESKe 4 AE B a5 9
291 98 Wloke o] Bl Ao el Mmol ofp.  EUBA| CHA HAZIALER|| S
olfith, ehAte] Hejet b, SjmAfH|Ao] A} B, 9
BAE|A Alge] AT, R S5 Bk 2Rl A F2lfetold WA oR AR Q= Angy &
Aeels Sofagulol Wit 2ol wE el
Received: November 4, 2015  Accepted: November 19, 2015 A (Computed tomography, CT)’ 4E A mam-—
Corresponding author: Joon-Il Choi mography), 27154 %973 (magnetic resonance imag—
E-mail: dumky@catholic.ac kr ing, MRD)2} A7A217) 2o «W =7 719 o=
© Korean Medical Association AAAM] ZATE] AA o] EFE FE XA 7‘51/\} o upzh

This is an Open Access article distributed under the terms of the Creative

Commons Attribution Non-Commercial License (http://creativecommons. AAA} LAl YRR AAL tiAZR G AALe|tE o]
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work Z Z7lkA Rl 7)ol olg gAAe| o] A= WA Q]

is properly cited.

1132 st Esx|



Ja]7 %?, 37}91 QEZ*H]E xﬂﬁhﬂuw e
Ao ZAIA A A gt Ax|e} g-go] aste] HEAR
o] Asto] Tk 88" E R EskA AoH At
7129 A 7HA] AFgainte] Ao ZJFE Tt SlA|T
219 iAol AE CT, MRI, &4z o] BAgtEe
20054 6,7%, 2006\ 11.9%14 2010 tholl= 8% ujqto.
2 37 grasto] AAwQle] gyt e Ao AetEct

[1]. web ANkl omoly EURe B ¥4 5
SrolmAbulof Tt o] ZHEA) ok NS =
st 2] Ageto] Bl _ﬂﬂz ol B EomolwA
o] Tt 120 BfE A%, T A8o] s Auls
che} 2,

1. S4ol2 a2 XIHE|0] YL BRBIZAL}

FOI=[0] U= 2z HAZEH|

oF A& T2 (positron emission tomography—
computed tomography, PET—CT), X|ZHAM AE A&
CT, X]2& cone beam CT S0] o]of =t} PET-CT9]
A9 e SE2 ] 4 9 A4 A4} 2180 e o)
S0 Sl Al TS Sl o
S CT2 F4EE 91T CT Se] BB Sl
o] e}, 22, PRT-CTo] gkl O o]} 14
2] el AAIE 5 2 A BOR Mgk 7
sle] el} askei 4] o
BB AR AFSE WAL =2o] 9)
oz EAYY =
o] 7z}
ool B s o #4971 £90] B4
£2 SRS HE Do o) 29
Ql CTok= &9 % 7P7l nhgo] Basiet, |3 cone
beam CT9] - 2L 712¢12]7} QbAel Ok Al
2 ulolu}, HAIS ALgsis 2 B S
7} Qo] AA] #ej7h ek, 2|28 cone beam CT %A

M =8 F7PTH o] Qﬂol Zasit,

r

Choi JI « Future of quality management of medical imaging

2‘301 ik HHT L %Hlfﬂ Aw Hxpyhdolm 1 8%
AA| 52 thepsich, A H7IbER 71 HoF Al AR
2SR o] tigt FAH P} o] Fojx|aL 9lont
ZPzgutol ARk AlYE|aL glom oFz] oA L ofzt
ApFARE o] Fo]2)7] ¢kl °‘E} SHAINE F T Z2uHAL
o] goisbrt 2 ar glom, P ARG &
T2 0] AR dldEle] B «lEﬂHEA A7 a4
o] Al&shA thEar ek E3F 200820109 7+2-SuE
o g FAH7E Aol WA RATE
2= Y, %‘% , 29 Q&7 HollA ZhzF 20,9%

QAFAAFARLL] A9 5 5%, 14.8%, 9.5%=
WREARA] Bot ke BlrH2-4], 2S5 ARIeAA]
£ AAITE Zgto] ooz tiRE ] HARE At A
Aselio st wheba] QlE@e]z} ul- Fastct, w3tk o
ot Blfsh] H9jollA] 42wk FRe] HAPL o] Rl 1L
1ol CTH MRIS} o] T3t B717]& ufelo] ofct, uf
2hA] gt g o] 79 FEA oAld FAAAL
=9

o] dasith, FAPA R PHA= FAMIY A

N

SV o] of%)
3} piEl ohgat o2Ae] Bije] CTo FEHIL 9o
£4) 9 FRPgHo)A WER A A 2] o
o}, B3] SARAE ANl Au) wFs) 2 2Rl
oA a‘ﬂi@%@ Al o 1 480] 2

o =g A XA ol

200045 24} o} )5 D ol kg WA

Hpg Ao o mZo] A1E]A3] ol4i7} El glon], &

o2& WAL TZe] Hyt oL A5 CTo] ofst 7]

Zo] YA, A PA1o) thifo] B ok, A% ¢i7x
o

=< CT 5o o3t A wj&o] SAoA o= 2o

g ok

O

-



J Korean Med Assoc 2015 December; 58(12): 1132-1137

4 urkal Farstar QIeHb), oF2] WA oJgt oF HHAjo]
o]24] Hj7go] == A1 T (linear non—threshold) 22!

st grom, this Al o St ofSo] Bl 2 9
EIA A DB S

QA Seltelol AR ol Ry EAUS 9]
o Erel o] Bt 14—:3— 5] G W P

245 2 Aaa

01

P e

o Kl
o ®
oot
=

H

1

e

o

e

20

<l
o &
e
)
(A
)
g

B

&

7
%

(=5
5

QO

o

° B 3

s

o
o

2 A}L835}
[st JE_HJ%
S5 A

ko

o M fo
i
[ T
J%rlo
T oo
£
o o <t
)
o i
2 ©°
f‘%
ESL
O_L
2
;%SL
_L

o
¢

rlr
PO
rlo rlo

og%]__% 7] Hoﬁ}ﬂ ‘L,l‘]:]—o]' 1:11—/\]./\‘]
Ha}x] gk, AFolA Bl wiet o] o=

08.

AP o) ob 9l aa]l omAfulse] W grieh=
U Nde EsfoF kg T, AAf) Tes]
A¥o] ANkS: Bsle EAR7} AAELL HEEA] A ofof
ek, webd] 5 AN WA e dlel 2
87t Bl 1E ajo] 3t 8o EpkE|ofof it o]
< Sfatod A7pA] arefsior g Ho] FEE wejAAS] 2

HeAA} SsEo] 91X ot BEH
o 9o ololAm 90 ol olsh WAz el
o Ofh il 7|9ko) SRR EATE o] RolX| 1

1918k} Basich
ol 2} |l WAL TSRS AR
Sk Qe A Eo)7} A7)E a1 Q)t}h, Radmetrics (Bayer

Healthcare, Leverkusen, Germany), DoseWatch (GE

1134 st Esx|

—

Healthcare, Buckinghamshire, United Kingdom),
Dose—M (Infinitt Healthcare, Seoul, Korea) 5 =<}
Aol gt o5 AxEol= did olm 7] XA
HRAbA] HEAY 2)R] 0] HEk 3 2R AR d 27]ake] B
Al o 2H EA An], B HAL EA Qlgof ot A

e it 2

&

A S& Al e ol 7 =Tl ARl S

A g o e 712ARE Al

68,

I

=Y SHAE shte] Au|az Zhegichd, 7189 &
Brhs A A g5she ol w7kl £ %5]
of Qlrt. SHA|TF Yz FFHAE 2 -S| o]FolA]7] flsfAl
= OJAke] FEtol o3t kel A 9l HAF 5 FAtefstat
Ofrfol] o3t Aekpl whis A vl Faskn, FATE 9l
of Arfl 57 & = gl folrk, SEueRE ofyet A
AARCZ CT 59 AR 19908 o] % wl-¢- wi=7]
S7F8laL lom, shate) Aght Fdof| whE At HAPE

obd FAHSIAY ARt HAPE o] FojAl= -7 Bk
o}, ool F=a} vl 5 ] ARI=oll A= 2] Frdels
7 A% SfelE S408 JARIE Ylol=rkel A1 Al
skA Zlegstar glon] F=g/delets](Royal College of
Radiology)?] iRefer, n]=+dA}o]aFd 3l(American College
of Radiology, ACR)2] ACR Appropriate Criteria S|t}
9.10], UIRIR Fjo|=2i1e 2izte] B W o)z Ao
A ol 7S Alals 2ol Hsialol Bt agle
2 2} T AolEE ofZelAol ot SEs ]
o) @40z AFEL ik, Aol o)S gl
o 2}2t) AfaollA] ek S AT 4 9lon], A
AebAL STkt FA) S ol 4 9lek, 198095
B JparE] A2t 9] iRefere] 29 12419] AAHS)
i Al2E stol] 3067419] S5 Thol=Eele R A E
o glom Refers =43t o % FFofehaiL Ao A F4
IR <lgh AN Be 1) waelol B} 2
Ao & defFtH11-13]. #]=2] ACR Appropriate Criteria

ﬂllo Ji’l



= 1995We] 13to] BFefE|glom ACR Selectzhs 2219l

1S W2 7k 9l #o] EAolc}. ACR Appropriate
Criteria= 208714] /=32t 1,0007H o] HEH 75
Eq 39“3}3} 7HZ4Q1 °'E} —C[’*EMWWE

\:ﬂ—o]_

Z
c
il

= ‘“@6}1 9°.

AT 5 SAolEelel Al 4 iz o
Seluetel e olejgh Al Eelo] 715 Aol

YA = A vl FAT FHAE ol
Ul% ACR 5ol ERE7I0] ofat wEel 4 57} Al
S AJHAL o2 AT glou)t gAkIEo] Asly &

&

ov—1

=
r 2|
»
lo
U
',
N
]
+
30
rlr
)
Bl
rlr
=
e
S
=
o
2
n)
3

T, ML 9 5 SISl BEA 34

s} solo] ofg Pso] WatEln glont ofpxake or
U, gAolstat 0] o] 412l BEE wolof 7k

o] Ae FAIT 4= Slrk. wEhA 9= E}-E— ot U}XW t
] }(4 O :L_Elﬂu_q
Fof| gt w=w | Skl gk
s8] F50] WA BRFe,
FAR7} ol Z3kd A 0= o SE

TJ_
of
5T
E
%

Choi Jl «

Future of quality management of medical imaging

_>L
i
=2,
>,
yz
ol
i)
o
\1
i
©
of
_>;
1o
el
iy
)
o
N
Y
¢

o>

o)

4%401 ohd *Mi Al et
/\1_/_\_1'31_9_ 14;(43}7«] T3l
Avle] 3ol
o] A0 92 W 4 s1olo o
B} obd olglakd Bt

QAT

H|
ko)
=)
el
=2
51
o
i)
Ho
1
ue,
rlo
X
%
1o
i
i)
o,
N
X
N
I
i

By

1o

X

Ir

H

i

>

r.l

o

1o

o

I

(o]

<l

ok

lin}

4> o b 3
30

i oo 3o M

o 2
o 4z -
o
o
ful
N
HES
rO
o|N
>

[>
i)
©
o
i
o
oM
_—10
it
»

lo

fu

4o oE
o
S
i &
= g
g

z P
il

4 ?ﬂ
o it
o
)

(o]
=%
o H
U oN
o I
ox i
1
e ok
o ox
e

ach
rir
o
N
N
e
ro
olN
>
>
)
;
>~
toh
LE]
pack
;
2
ox
1
B
N

EgeolmAulo] et o] AP )R B
gwﬂ AARE #) 1001 2] Alzke] AAIgE, ofAlE 3l
& QoA ozl %éma oA 5h=A, 9
SReAlE 2 olalehar QA et 35t gk, elze] A
Aro| gk 9l Ful A7} Eo] T 3k AHkA Q] v
$9 9 B R Ao o)87|E 29 Aol =
£o] Hlchs AMIS 2 ofasA] Sok e]melgiSo] gol

o

glom, 1zt Eaw

|
o
=2
r o)
jubad
i
E
O
5
)
[
o
Ik
H
N
)



J Korean Med Assoc 2015 December; 58(12): 1132-1137

—1d =2 QE RN T o
AR o] AERE ofu 2} GAdAfH l Aol it amlo] Ba
s, 2% 28F Soll TAH A&7 WEL

e 715} 44 Aok kfzc} wab cheret ol=ql
S ooz sl @
2% olejg 23 1% A s Aol

=l xH;HxJ o]

ssfo}4] whiolr}, @Ale] 47} Alwoﬂ a% ZA¢e)e}
Tt Qe RE o] glon], Pust &
Elehe obzal mAyo] §ick, gkojA 94&0 %
PNl wgo] Hrks A Agsigied, 2w R Al
A 5E BalA lnaare) EBadele] 289 AR
3 gl =gol
T H]LA71

e
11

o
i)

r

N
_42
o
ol
ol
r
pas
©
10
il
1o
X
%
lo

o2

HE&A o] %]

RISk BT S ML

)
E
A
né%
s
)
Al
it
2
ol
ofs
ol
2
> M

= £g0] B 4 Urhs A4S 23 7191 9 TEoME of
AT oL, T, AR B
@43} 517 91}

el

a7} =& o]Tomz L= 71l tigt A e E QIAlE E
SO A=E vs) & 5= 91e Aot
==

1136 st Esx|

Qaict, s o)ze] Ao gt ol
Q) WhAje} g, of@y|et 7} £ olao

7] wolSoiA T ol | A-elA o=
ol %@1% 2o =2 Ao Wstaof ojn,
{H]—oﬂ T;Hts]- —U-Zl
Am BECRARESE R
= ofatAAe) of

1>

(o]
-\_rt
5
Mo
H

r
M4
<L
0.9,
12
)
o,
o
rC
lo
fU
of
:
o)
E

SHOtEL 7|2 Exua); el
ES f

ORCID
Joon-ll Choi, http://orcid.org/0000-0003-0018-8712

REFERENCES

1.Korean Institute for Accreditation of Medical Imaging. A
study for the management of special and high-price medical
devices. Seoul: Korean Institute for Accreditation of Medical
Imaging; 2010.

2.Lee S, Choi JI, Park MY, Yeo DM, Byun JY, Jung SE, Rha SE,
Oh SN, Lee Y]J. Intra- and interobserver reliability of gray
scale/dynamic range evaluation of ultrasonography using a
standardized phantom. Ultrasonography 2014;33:91-97.

3.Choi JI, Kim PN, Jeong WK, Kim HC, Yang DM, Cha SH,
Chung JJ. Establishing cutoff values for a quality assurance
test using an ultrasound phantom in screening ultrasound
examinations for hepatocellular carcinoma: an initial report
of a nationwide survey in Korea. J Ultrasound Med 2011;
30:1221-1229.

4.Choi JI, Jung SE, Kim PN, Cha SH, Jun JK, Lee HY, Park EC.
Quality assurance in ultrasound screening for hepatocellular
carcinoma using a standardized phantom and standard clini-
cal images: a 3-year national investigation in Korea. J Ultra-
sound Med 2014;33:985-995.

5.Brenner DJ, Hall EJ. Computed tomography: an increasing
source of radiation exposure. N Engl ] Med 2007;357:2277-
2284.

6.Bayer HealthCare. Radimetrics enterprise platform [Internet].
Whippany: Bayer HealthCare [cited 2015 Sep 22]. Available
from: http://www.Radiologysolutions.Bayer.Com/products/ct/
dosemanagement/rep/.

7.Infinitt Healthcare. Infinitt DoseM [Internet]. Seoul: Infinitt
Healthcare [cited 2015 Sep 22]. Available from: http://www.
Infinitt. Com/cms/products/radiology/infinitt-dosem?Lang=ko.



Choi JI « Future of quality management of medical imaging

8. GE Healthcare. DoseWatch [Internet]. [place unknown]: ferral from general practice: Royal College of Radiologists
GE Healthcare [cited 2015 Sep 22]. Available from: http:// Working Party. BMJ 1993;306:110-111.
www3.Gehealthcare.Com/en/products/dose_management/
dosewatch.

9.Royal College of Radiologists. iRefer making the best use of
clinical radiology [Internet]. London: Royal College of Radio- Peer Reviewers’ Commentary
logists; 2012 [cited 2015 Sep 22]. Available from: http://www.
irefer.org.uk/. 2 =22 Sl QZMH|A| SHA HES She e HHEFE
10.American College of Rafliology. ACR appro_priateness critferia Thajo| BN Sk Zo7lo} & TRISS KAISH =20|ct 7|
[Internet]. Reston: American College of Radiology; 2015 [cited =0 o Sir) Hj0]2 KiBHs ol2oiA ZxIm
2015 Sep 22]. Available from: http://www.acr.org/Quality- 2 H=H S Gl0| AI-=0R2 MR olz3d Sue]
Safety/ Appropriateness-Criteria. Ol A EHOJLEN Z2A0| 1 AR 22| AAEI0 CHsHA] &IA
11.0akeshott P, Kerry SM, Williams JE. Randomized controlled Xo=Z J|&sict. QIE_P‘FOHA'I AT 2=l MEIHS0A|
t}'ial of the effect of tl.mg Royzil College of Rad.iologist§ guide- o 2SO0l T AS A5t TR JiSi9t o2 AH|A 3F
lines on general practitioners’ referrals for radiographic exam- At e olo - St urste
ination. Br ] Gen Pract 1994;44:197-200. AoloflN LS %= ?—* =0l 2EA| Tio & EES
12.Eccles M, Steen N, Grimshaw J, Thomas L, McNamee P, MIAIGHRACE o] o|= 01t ste| 2|1 2T FRI 20| 2f
Soutter J, Wilsdon J, Matowe L, Needham G, Gilbert F Bond SYAERIIAE E5} XINEH AMH|A JHAMES SASICHH 0] =2
S. .Effect of audit' and feedback, and remin'der messages on 0] S XA} El2j2} THetEic)
primary-care radiology referrals: a randomised trial. Lancet
2001;357:1406-1409. [HMa|: HEs]]

13.Influence of Royal College of Radiologists’ guidelines on re-

1. @ | 6. ®
2 @ 7.®
3 ® | 5 @
4 ® f 9 ®
5. @ 10, @




