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The Atomic Energy Council, Executive Yuan (hereinafter named AEC) has promoted
the medical exposure quality assurance programs in accordance with Article 17 of the
Ionizing Radiation Protection Act. The medical exposure quality assurance programs
are integral parts of radiation safety aiming at ensuring the equipment stabilization,
patient safety and highest quality images all in accordance with the ALARA for
physicians to make accurate diagnoses. Diagnostic medical exposure quality assurance
practices have been included in the Ionizing Radiation Protection Act for 13 years since
2008. As the medical innovations have achieved tremendous progress, the issue of
medical exposure quality assurance programs meet the current advanced equipment is

worthy of our attention.

In 2020-2021, this project has conducted nation-wide on-site visits of 100
mammography X-ray scanners, 100 computed tomography scanners, and has spot-
checked the examination of the QA program of 200 interventional X-ray equipment
surveys. Through these surveys, we have examined the effectiveness of the current
mammography X-ray, computed tomography scanners practices precisely. And we
implemented the QA guidelines of interventional X-ray equipment in medical

institutions to provide concrete suggestions for program regulations.

In 2020-2021, we have completed the items of the project. Firstly, our research
team was composed of 4 professional groups. One was an expert advisory group and
three were medical exposure quality assurance practices groups from medical radiation
technologists, university professors, and international scholars. Secondly, through
foreign literature reviews and international expert’s teleconferences, we have collected
relevant overseas reference of mammography X-ray, computed tomography and
interventional X-ray equipment QA programs such as related acts or regulations, quality
assurance tests and tolerance values, procedures. We have reviewed the quality
assurance tests, frequency, and performance criteria and techniques suggestions. Then
we could compare Taiwan’s regulations to other countries’. Thirdly, we have written
articles of our findings and submitted them to the publications. We provided references
for relevant industry and counterparts. Fourthly, we have held an experts' committee
meeting to reach a consensus on the on-site visits procedures, the important notes for
QA programs and standard procedures to ensure the quality of on-site visits was reliable.
Fifthly, we have completed two computed tomography scanner, two mammography X-
ray and four interventional X-ray equipment QA training courses. Sixthly, the mission
of this project is to contribute to the education and training of domestic radiation safety

professionals such as two Ph.D. students and two master’s students. Seventhly, we have
2



completed on-site visits of 100 mammography X-ray scanners, 100 computed
tomography scanners and 100 interventional X-ray equipment according to the 2019 -
2020 version QA program procedures. Eighthly, we conducted the overall analysis for
2020 to 2021 of 100 mammography X-ray scanners, 100 computed tomography
scanners. Ninthly, we collected and analyzed the interventional X-ray equipment data.
We reviewed and analyzed the data of 2008 to 2009 pilot scheme and 2020 to 2021. We
established 2010 to 2021 on-site visits findings as important reference to develop and
meet suitable clinical QA program conditions as the latest version QA program
procedures in three copies and come up with concrete suggestions for QA program

regulations..

Key words: Medical exposure quality assurance practices, Computed tomography

scanners, mammography X-ray equipments, Interventional X-ray equipments
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% 3-39 B & 247 R IR b Sl 4700 4

R % 2 5 R RSt kVp mAS thickness(mm)  collimation FOV(mm)  Recon.(kernel) 3 RE i
/Eff. mAs (Ip/cm) (Ip/cm)
SIEMENS Somatom Definition AS 32 S 100 88 1 19.2 210 B40f 6 =6
Canon TSX-303B 80 S 120 50 1 40 210 FC18 7 =6
TOSHIBA TSX-303A 80 S 120 R** 5 40 210 FC14 7 =6
SIEMENS SOMATOM go.Top 64 S 140 101 3 38.4 210 Br60 7 =6
CANON TSX-305A 320 S 120 153 0.5 40 210 FC18 8 =6
GE BrightSpeed Elite 16 S 120 40 5 20 210 Stnd 6 =6
TOSHIBA TSX-101A 64 S 120 50 3 32 210 FCl14 6 =6
GE LIGHTSPEED VCT 64 S 120 25 1.25 40 210 Lung 7 =6
GE Revolution Discovery CT 64 S 120 100 5 40 210 Stnd/Lung 7 =6
SIEMENS SOMATOM go.Now 16 S 130 49.05 5 11.2 210 Br60 7 =6
GE Revolution Discovery CT 64 S 120 17.5 0.625 40 210 BONE 7 =6
GE Optima CT660 64 A 120 105 1.25 1.25 210 Lung SS40 7 =6
SIEMENS Somatom Definition AS 64 A 120 69 1 2 210 BI57 7 =6
TOSHIBA TSX-301C 320 S 120 75 1 40 210 FC14 7 =6
CANON TSX-303B 80 S 120 R** 1 80 210 FC14 7 =6
CANON TSX-305A 640 S 120 R** 1 40 210 FCl14 8 =6
CANON TSX-303B 80 S 120 122.5 1 40 210 FC52 8 =6
GE Revolution 128 S 120 155 1.25 40 210 lung AR20% 7 =6
GE Revolution 128 S 120 120 1.25 80 210 lung AR20% 7 =6
CANON TSX-305A 16 S 120 50 1 40 210 FC18 7 =6
Canon TSX-305A 320 S 120 75 5 40 210 AiCE Lung Std 8 =6

*: S-Sprial, A-Axial
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BRI GG RAHERLRTT R RIFAR - RAR 100 5o HTB 2R P Ay
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KPS U A KRR S BTET £4 2020 £7 7 ¥ - 4 Digital
Mammography Quality Control Manual > #-% & ¢ ;=35 ( Collimation Assessment )~
2 @ & 3¢ (Half-value layer ) ~ ¥ T B # s+ 2 £ s {2 (kVp Accuracy and
Reproducibility ) ~ #% 82/p]3# ( Ghostimage Evaluation) & B 7| 5 1 #2FF &3k & K

R F23Ep o

% 4-6 FFACR2020 #7 ?» 2% Qg 5% X X HEP RS FLP o

1. Mammography Equipment Evaluation (MEE) - MQSA MEE Before clinical use
Requirements

2. ACR DM Phantom Image Quality MEE and Annual Before clinical use

3. DBT Z Resolution MEE and Annual Within 30 days

4. Spatial Resolution MEE and Annual Within 30 days

5. DBT Volume Coverage MEE and Annual Before clinical use

6. Automatic Exposure Control System Performance MEE and Annual Within 30 days

7. Average Glandular Dose MEE and Annual Before clinical use

8. Unit Checklist MEE and Annual Critical items: before clinical use;

less critical items: within 30 days

9. Computed Radiography (if applicable) MEE and Annual Before clinical use

10. Acquisition Workstation Monitor QC MEE and Annual Within 30 days; before clinical
use for severe defects

11. Radiologist Workstation Monitor QC MEE and Annual Within 30 days; before clinical
use for severe defects

12. Film Printer QC (if applicable) MEE and Annual Before clinical use

13. Evaluation of Site's Technologist QC Program Annual Within 30 days

14, Evaluation of Display Device Technologist QC Program Annual Within 30 days

15. Manufacturer Calibrations (if applicable)

Mfr. Recommendation

Before clinical use

16, Collimation Assessment

MEE or Troubleshooting
Annual (DBT only)

Within 30 days

MEE or Troubleshooting - Beam Quality (Half-Value Layer) MEE or Troubleshooting Before clinical use
Assessment
MEE or Troubleshoating - kVp Accuracy and Reproducibility MEE or Troubleshooting MEE: before clinical use;
troubleshooting: within 30 days
Troubleshooting - Ghost Image Evaluation Troubleshooting Before clinical use
Troubleshooting - Viewbox Luminance Troubleshooting NA

R OT EALE S FRRB ST

DAY T RE R AR

P30 THFPTONALE  PEPARRBESTTET%ALE » 24
109 3 110 25 5 X kFEF RVAATELE L/ D12 123K ¢




-ﬁ:ipgfmﬁ‘?filff@;fﬁ FRABAIEDRERESTRRZEF AR 7 &
BRAAERSFRLEZFEZEF L EHO FLFA S RFE S md R
H L o

. B 5+ DBT (Digital Breast Tomosynthesis ) 4% k4% % » 2% & KK 2
T E R Bt s X KB K DBT 58 2 R iRe A Y W
2020/05 ACR # ) % = #Reng- 538 p o 12 F B ik i o

LB R FRRESTFEEES AR DBT 2 F0 O H g Ui - 54 %
@Hﬁ#%ﬁgﬁi'ﬁ%*thﬁﬂaéﬁﬁ(%ﬁ 45mn)lfw”$ﬂ§1
#4218 3 mGy > E3& R it g BITE AT 2T 2 W*wffﬁ gi& Ea
Fo e B RIRA B A8 HT DBT e 3950 sl £ 37 TR 4 o

109 3 110 # B 2 ARB AR & $H R 10 5 & Bawit F 8 175456 0 300 B RS I
AL R*ERBREFEEFEREMP YR > Lk * FEEFREFERE
EAE A, (£0.5mm) o AR KRAR S K E S E KR LA SRR R R
B ARUE AR R 5B 0 bl AT RS RG0S QR
MR REE . EE LA KR R NERE L SRR R
WO EREST N R BARREF T URREREER  ERA R
PR E T FAHNIED RN

CEEIA R S AR D § TR IR E A P BRBDFFL (AT P W
ﬁ?%ﬁﬁ@%%%%&aHMP%ﬁE%M%’$%%%%$ﬁ§§%§%
TR FRBE ST EREZ RN BT A B R J*&ﬁﬁﬁxf’
FTAXFAFARREFFSESE: A PHP PFFEEI AT FF &
FR LA BIE o ARFRFERERZAZRPN > TR R ER o
B EEA R T

LB RPAE R FHRRAE B DRERT LB ETERFAY
P SRATRAE 0 L FIRRA P OB AT ¥ AT AR F R SRR R A 2T U
BES N0 R RRARA T A METAIS S BRI S RRIE D 0 B E KRR
TR R c BARA S PRG0Sk N B T R R
¥ FRAc 4 47
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247 SRR BITER

BA%%| AEE 1094 & 1104 & 2HRFE K
1 fsagiaamzﬁ uﬁﬁﬁﬁﬁﬁfau&gf&ﬁﬁfgﬁtms R
5 eigéfﬂanATauﬁﬁﬁﬁﬁﬁfau&gf&ﬁﬁfﬁﬁtms P
. Berns EA, Baker JA, Barke
. RARMACR BURIRFS + ikt - BB BRaszag | B .
3| siwwwe (w) |PREERBERR sppmapmr | SBSFHIZAL R 2~ 6 cn BN RMR 02mm b3 DE Marmography Qualty Coirl
AEREMT BFAMK > £ RFEAR 15 % - bl o, Vi v o ol
RUHERBRAINK e oo #5RAMYAGRY IR EAEE  AARYHESR bE
4 (Gmmﬁmmau?mﬂ syl HistAm A B lﬂﬁﬁﬁﬁmhkuﬁﬁ%ﬁﬂx&'R&iatt&ﬂx kAR
Cassette eraser .
R e R
REMHE (Collmation NOREL ) SR ARAS SRS ) L
5 : 0 #ﬁgﬁgﬁéﬁﬁ 7 (BAEBEIR) RARALF § 15 F T
KO AR A U LILE Al R AE ERE A
6 | DRHORINK Fat REESREARE o (A SRREMTLIE (k5% ASRRER) AN
Field Homogeneity) | /& RE4hi7 RATRMGRE 2~ PMMAR R RIS + L35 R
£ RPMMA A 5 45 % -
KA B SIS T R AE A AR
7 BEHE (Arifact (RRRRRBARE] oo SRRERTATE (K5 0 ASRATR) #4—
Detection) FEN BT REBRORAZ - PUMAR AR LIRS + 835 Bt
R APMMALF7 45 5 °
KA AT T AU LR B © A A% & H AR
g |MMBRRTIHE (AR U PRIMRA R RISRAA SRS AT 0 SRATHTLIN (K55 ASRRER) E—
AR BN B i RERMORE 2~ LR E HDRBEOHN 2D &
TN 2RSS A
SEMH R (Moddtion |V H B SO RBS ALA R SIS KRR AR
9 T gt §ERIT (F RIS | AT RS BRI RS RIATIHN A
L Vncton H AT R BA) #
FORRARA AN ————
SURSE R ARAL : A AF AR K LB ZARKERYELE
10 AU heomeriod | gy | PUBEARNEL HIRARALA $15E i
1] |WEAGn | g FI00F R RBRA i
MRS Beam | SRAE I B AR VR R R AMRAEA SN ; .
12 Quality Assessment) AENERST it RARALA & 1R AT
13 THIUMA TG [ERAWwEEAR | #ADance. #3t AR RARALH 15§ T
14 WA AP BRI DA 6 S RIBN S5 EMSYR (TGISGC| BAMI BN  BHAIERA T~ RROAD + ik
b 21 B ¥k PATTERN) ARAAEHITIRE R AR RS B Adb
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o~ Jp s FHER X bt & A7 g
- R A

EHEE X RS T ERETL) 0K A 100 S cEFos A /P X X
B g S 2§ 100 ks pakA SO s gk 1092 1108
=200 L‘J‘_Lm?Tj:i 93 &l m ’Ej;/ﬂ;é e,;giﬁy 46 40 d E'T\fj"’f*'a
R A THRL RS U TRt e TR A AT R R TR K R
o AL R RIPER > v BRI Fd AL R % z,u Ty
BT BIRANE - AP AFLELCEF I P HRPLASFY BEROR
PR ARR A 4T RSP ARE R 2R R PARTA S L HEY AT R
PR ks p SRR ET IR EEL AT S FERY LTS
ek w2 %Fﬁg%f,ﬁ'—ﬁ‘# - "ﬁ Eypt AR R MT L w B i E G e
TR T AT EER AT RIS F KR Z o

=~ AR

()RR R IR X AP AT RS N A R TR £

L el

FIR BT H7A @ 4125 L (COVID-1E F L a AP FHEFeE 24 8%
P b AR A *Tﬂwﬁaﬁ%mﬁﬁ#‘mﬁsn WAL T R

RFLBENRAAFAI ZHRAF T BB GCE 2 N o u g AR g
WAATERPE FAAATMET O N E Y @SRRI S

@51¢ﬁﬁ§&pﬁmeﬁ %i$h,@m5@mwggﬁl?%ﬁxk
Werle b h- B ERE 2 9”"?{%Wﬁ”ﬁ AR TR R
TELRE AL A EREF I e

(’:) )%;fﬁ“i ﬁ £ 3 78 g T "':‘:ﬁ

O 4% 25 ¢ B § 20§ X X3t |5 B4 R2 PRATS
LR E‘%gé%ﬁ%ﬁway
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FERBRFAAALAT2EAHRO T
FARAFEERE T E 1) FARADNRR DRSS ARBFHISRAR AT, 11
BAERAEARRBRENTELROR(RE S IERATRE LM 15 | £AHA)

RER

EWVERBBRFAMGLAGLEARST

R 110548258 (2@a)

ihgh  EAL R R BRGNP EE 2i8)

R BAEFEE LT

M RS SRAE AN S Ed 1051 H S oW e el SR fm -
WA PSS ) RS — @ QR Code EREPESE 2 BAMATES
QR Code BpTrAM M - SR F2EREGVBOF -

a4 B AT R IRE AR IRE
08: 45 09: 00 & Hdnzl
{09 0008 10 i
e N e A LE X ABHR
W Rickg R EWA - FHsk i
{09 10-12: 00 (1) "ori bk RS me

(2) Torin i & | LMW
(3) "EoFEE& TR

12:00-12° 30 e

2 A ) ;

BA AL TBERE S A X B G E
Eik4 Ei4E £ T R
ap e § B{5HER
() T Easrd ) B EFETE

(2) TER4EREEFMN
(3) Hfbs & Fagpeae
(4) #H K

(5) HAEEW A

12:30-17: 00

Bl 52 wHFon fHP X EPRFERFEPRLRFLEBER T AGD Y
RpFARE o

o i 5
Bl 5-3 o 8§ 25§ R X%ﬁw?%imi*ﬁiﬁ—ﬁg’ﬁ i G E B o Bk
I U ML S L AR R e e L
LR ST REI R AL R LA 4
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(Z)~#hana

PEEF2RI00 M FF 20 FHRUX WS ERRTED L 245 109 & <
%?*L?%EX%%f%%%wﬁmiﬁﬁ%ﬁh’v%iw#ﬁﬁﬂmﬁﬁ«

G e EF L X SRS T RERET D ZHEL Sk 541 450 5
FrRER A TR 2T BHAELREXRAE Y AP S HRESF R TED  #3

e E TR

051 S FHDXCERS T REE A0 SR

“'J%*IEE' LY K H RN
Pk B FENRAER RTI Detector/ Probe
iﬁﬂ%( DEHEERE g e NA
e e i?a RTFFI1IE~pBERA Gammex model 162A -~
BERTR .
SRR R Gafchromic ~ NA

ZEF (BHEY) A FE ol B R R RS Gammex model 141/141H ~ NA
ML R R (6% SR I = S Gammex model 151 ~ NA
¥ RBEREZ LR HE S R ERPE RTI meter/ detector ~ NA
B’T e | Lé‘L SRR R RTI meter/ detector ~ NA
r»HRE (F) TR FE S R E R RTI meter/ detector ~ NA
SETEBAFTF B FHE SRR R RTI meter/ detector ~ NA

*HEEERASFOSmm EEAFT 4P ~19mm BEEEEBR 2B ~2mm B EAT 1R

- RARES

SEE L F R X B ST R TR 108 1 110 # £ %A 200 5o HH
gk FHRR X kg 0 T AR 03 Seniln BRA N RASS BAE
CHRFUERGE Y FEREPARFRFESEFBD > #5107 3 110
ERAGES L FHRE X R X kP2 (B 2B 5)E =4
ATE TR 0 Ak 1078 BB R 72 T (70 R BB (T dud R o

1 %% > HTG
GELE DMPREAD AR R AR A A ETL N o
25107 2 110 # 5 ¢ 39 Xk % 2 7R %
15AE#E 17380 10 5 AW RlG F s 2
FERAEFELE F LTI L oK
B rrx rMHETEEE

FEELHE 245
Be g 167 P
Hesgp 1-1 3] 1-6 #1

WA e £ 535 1073 110 # 5 ¢ P X &
He pp gk 1380 1 S AA @140 1 5 RA

1@ 1-67%p 15AiE~1-7T53 P QS%iﬁﬁ:iﬁj\i%Tﬁ*ﬁﬁﬁ*%’F"’IEEI 1-
% 1778 4 S K AW 45451071 110~ 4

15 1-6 #7§ % & ¥ 16
3T
11

o X ks % A%
p;\‘gﬁ 1-7 =

n\—g

'Ev
.,
|4

RN
5 i -

B EH LA LS AGE 140 1
LR BRGS0 SR R
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# 5-2107-110 & & ¢ #B X £ % 2 P30 %

1-1 1-2 1-3 1-4 1-5 1-6 1-7

&  100.00%  100.00%  100.00%  100.00%  100.00%  99.17% 91.67%
#rk (120/120)  (120/120)  (120/120)  (120/120) ~ (120/120)  (119/120)  (110/120)

7| & 100% 100% 100.00% 100% 100% 100% 95.00%
#k (20020) (20/20) (20/20) (20/20) (20/20) (20/20) (19/20)

% 5-3107 % 110 & o g X k4 8% 2T %%

1-1 1-2 1-3 1-4 1-5 1-6 1-7

&%  100.00%  100.00%  99.55% 99.55% 100% 99.55% 95.98%
Frk (2240224)  (224/224)  (223/224)  (223/224)  (223/223)  (223/224)  (215/224)

%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  94.52%
sk (7373) (73/73) (73/73) (73/73) (73/73) (73/73) (69/73)

*" Atk AR TR F A AR AR RFRTHEP PR
454107 3 110 & 8 & X il % 5% piomp B

1-1 1-2 1-3 1-4 1-5 1-6 1-7
&%  100.00%  100.00%  100.00%  100.00%  100.00%  100.00%  26.67%
Frk (14114) (15/15) (14/14) (15/15) (14/14) (15/15) (4/15)

o AR E R TR R A R ERTEID RE

2.p RB A L RH T

AT g F R X RS RAPHCS hp R B TR
PEMERTE R Fﬁ;% KPP B2 R R REDETA - NP E N DRR BBED
AZiE S% 5 B 0 £ 55 5 107-110 # 5 B #EY X R p BRG] mH ik
B% 4565 107-110 2 w8 X £ p BRBIF F AP N RBEES - 2
57 5 107-110 2 # i X ki p eRETI Far Lk h %%

%5-5107-110 & 5 FHH X X8 SR BIH F A LB B S

-y g PRI B PRLR2 R
B ER Y IR B3 -\ ?ﬂ“ ?ﬁ“ ?ﬁ“ ’g
P E T R £3 g $8 g $8 g $2 g
T 100.00% 99.17% 100% 97.46%
STES AT (120/120) (119/120) (118/118) (115/118)

% 4p st 100% 94.12% 96.61% 93.64%
wAR e (120/120) (112/119) (114/118) (103/110)
T T 100.00% 100.00% 100.00% 95.00%
RS A (20/20) (20/20) (20/20) (19/20)
% 4p st 100.00% 100% 100.00% 100.00%
wAR e (20/20) (19/19) (20/20) (19/19)
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ok ARRBRFEARARE B EFIF TN -
% 5-6 5 107-110 & < 8 X L S#REITH AP i E 5

» e TR § T § TR 2 § T2

T T PR P P F

PEEH SRS 99.55% 97.32% 99.55% 95.05%

BRI LA (223/224) (218/224) (221/222) (211/222)
e 98.21% 97.69% 99.55% 98.13%
FAR B2 (220/224) (211/216) (221/222) (210/214)

o 100.00% 98.63% 100.00% 98.63%

fal = S5 TR i_;. e\

RIS 3k GRS (73/73) (72/73) (73/73) (72/73)
s 98.63% 97.06% 100.00% 98.53%
FAR B2 (72/73) (66/68) (73/73) (67/68)

*F R AT R TS RAEZ DT RN
%57 5107110 2 2 s X X peREFTH AP bR

1-1 1-2 1-3 1-4 1-5 1-6 1-7
& &  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 26.67%
# 1t (14/14) (15/15) (14/14) (15/15) (14/14) (15/15) (4/15)
3. F RTR
BE RIFFARPOLHEART U HBIN L FHLB 55 REIRE S
% 58 10k (FDA)Z = g4 2 (NYS)E Rk E 3 v (FFHrr 2+ %) £ 37 426
3%HSID f 2w 3 AR T A 4%HSID2Z P o £ 5-8~59 5 107 & 110 £ »
FRPX LW NET KRS E H 2w LR pERES T 2>3%5SID 2
TREIHEREIREL T A1%DSIDZPN J e e Rdel BRREEST 5>4
% SID e % 5-10~5-11 % 107 3 110 # < H8 X kB k? K= 4% E3 %
LR PR L% T 5>3%HSID; w2 p BAr L BRIEESE 5 554 % SID - &
5-12-5-13 5 107 % 110 & H 18 X ke 8 Bl 8% » 2 4 & 1 g -
£581072 110 &5 4% X W ED KT L%
RITR R 3R RIFEHCSY <1 % SID >1 % - <3 % SID >3 % SID
o 75.00% ' 23.33% ' 1.67%
o op IR | BAR
Lo g A (90/120) (28/120) (2/120)
L 70.00% 25.83% 4.17%
=r (84/120) (31/120) (5/120)
o 75.00% ' 25.00% ' 0.00%
Vm ~F IR NAP =
Blo gk A (15/20) (5/20) (0/20)
PR 75.00% 25.00% 0.00%
=" (15/20) (5/20) (0/20)
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5910732 110 #x g X EPED Ze > 2 R L R TG 5%

REFH <I%SID  21%-<2%SID  >2%-<3%SID  >3%-<4%SID >4 % SID
e AL67% 35.00%  1333%  417%  5.83%
EREE S (50/120) (42/120) (16/120) (5/120) (7/120)
olpus  40.00% 4000%  1500%  500%  0.00%
N E S (8/20) (8/20) (3/20) (1/20) (0/20)
20510107 5 110 & < 4 X 2885 himh %
RITEE 3R RIFF RS <1 % SID >1 % - <3 % SID >3 % SID
T 71.88% © 2634% 1.79%
EREEH (161/224) (59/224) (41224)
sy 70.98% 27.68% 1.34%
=" (159/224) (62/224) (3/224)
HE $w EA 63.01% 36.99% 0.00%
URESE R (46/73) (27173) (0/73)
sy 71.23% 28.77% 0.00%
=v (52/73) (21/73) (0/73)

# 5111072 110 # g X L PEE KRe 2 o J L BT 8%

RlEE T <1%SID >1%-<2%SID >2%-<3%SID  >3%-<4%SID >4 % SID
G 4688% 26.79% 17.40% 6.70% 2.23%
BRI (105/224) (60/224) (39/224) (15/224) (5/224)
o5 ouw  46.58% 21.92% 19.18% 12.32% 0.00%
‘ (34/73) (16/73) (14/73) (9/73) (0/73)
25121072 110 &8 & X L4583 Fimp L5
BlREE I = T <1 % SID >1 % - <3 % SID >3 % SID
. L 86.67% | 13.33% | 0.00%
wm o IR 2B PP
S (13/15) 2/15) (0/15)
Cay 86.67% 13.33% 0.00%
=% (13/15) (2/15) (0/15)

% 5-131072 110 #H s X ks Ze 3w 1 2P0 2%

RIFE B IR

<1 % SID

>1 % - <2 % SID

>2 % -<3 % SID

>3%-<4%SID >4 9% SID

G op Ik

73.33%
(11/15)

13.33%
(2/15)

0.00%
(0/15)

13.33%
(2/15)

0.00%
(0/15)
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4.8 AT BT

B B ST FF TR F IR Ans 68 Rl AT B R AR
SMPTE & TGI18 B i > ¥ # & & 43 chp a5 ¥t 35 2 ?Egﬂ?lli-j—f‘ Er AT R 3
1 iExk ¥ &2 &<%Emﬁﬁjlmcwn’“&«%§*§J%§w%%&¢
1002109 & 110 # 2B A% 3 HRAZTP EZ LN Z 2B T BL - >
107 = 108 & :E 4% B % i@ * chdgr BB (TR 0 107 1 110 ﬁﬁ, (% I—f:;ﬁg
WA HF 404 5-14 -

% 5-14107 & 110 # g tfhgr B B %

¥E ey 4-1 4-2 4-3 4-4 4-5 Bt R R

EE 99.7 % 100 % 100 % 100 % 100 % 99.2 %
o (353/354)  (354/354) (354/354) (354/354) (354/354) (351/354)

B3 o 100 % 100 % 100 % 100 % 100 % 100 %
xR E T

(197/197)  (197/197)  (197/197)  (1971/97)  (197/197)  (197/197)
Xp otk MR B R TS IR A AR RIRR G B RTRGE
520 (3 #v) ﬁ’iﬁﬁz
YR (E RV E)iERE 2 FiE9 A & FOV6einch 3 > & 21p/mm>
AHBERIT: G2 T BT A oNE D 2]p/mmx (FOV6inch/#t* FOV
) =7 L] AE Ip/mmo 445t 0 g R xmﬁm)iﬁﬁ@w%
5-4:5-5 5 107 % 110 £ F 4% X 2450 5 F 2R 2 plo F22 2 B (3 #H)
AT B RIGE % R FOV & +f cha B> & & # 3 4§ 95.00 %(114/120) > ]
% F i EF 9500%(19/20) B 56575 10731 110 &« %4 x,uﬁsum
BB R pzZ 2 F (B YY) BETRRRES R HE FOV = ik T E
B ¥ 31 i ¥ 95.5296(213/223 F etk AR B R FI LR A AR A D AR f;),
il & ¥ 3% B ¥ 95.89%(70/73) - B 5-8 5 107 3 110 # H 8 X ks 6 ¥ 3p &

RHFHLZE (BH) FITRRRS S HE FOV © A mr R - 2§
WS 86.67 %(13/15) 0 g I AL ¥ A E M EEREY M2 b oo
fair R 4
(lP/mm)3.5 . .
3 ® L 1 ®
a8 ]
2.5 2 o o
2.4 :.
2 - - o e ]
4
1.5 1.71 R
.: 15 33 Z= EE
1 P12, 1 (Ip/mm)
05 192086058 075071
0 FOV (cm)
0 10 20 30 40 50

B15-4107 % 110 £ o 3 X @ o g2 2 F (B ) B RBRER % o
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f#1T R 4
1P/
) s

2.5

1.5
1 (Ip/mm)
0.5 092086 0.8 0.750.71

0 FOV (cm)
0 10 20 30 40 50

B 5-5107 % 110 # & ¥ 4% X £ ple 32 2 F (FH) FITARESES -

(IP/mm
) s
[ ]
3 [ )
2.5
2 -
1.5 | e
1 133 1.2 09 | (Ip/mm)
0.5 0920.860.8 0.750.71
0 FOV (cm)
0 10 20 30 40 0

B 561072 110 # & X k0 5 22 2 (B4 ) BT RRIELS o
fE1T R 4
1P/
(P/mny

3 L L

2.5
2

1.5
] 133

ERE
1.2 09 Lo (IP/mm)
0.5 ' 20'860-80.750.71

0
0 10 20 30 40

B 57107 2 110 # ¢ XE@pla gz 2 & (BHY) BITRARREE S -
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fE47 R

(IP/mm)
3.
3
2.5
2 24
)
1.5 kD TEE
1 ~1.33 1_21 09 (lP/mm)
0.5 el 0-920.860_80.750.71
0 FOV (cm)
0 10 20 30 40 0

B15-8107 % 110 # His Xk d g2 7 B (B ) TR RRER % -

6. ¥t 1R R

1345 CRCPD = et (gt ol 1 5“7k e cru 3k i@ » FOVGinch 1 4 » g3
U SRR IMM it S o (57) 0 AR @SR EARA FERFE T 6inch £ 15cm
H FOV e AR H0sS T 38 7R3 > £ 5-15 5 107 3 110 # & F #&% X £ i
VORI R e ARLE R > B P TG Bk 77.55 %ak & M @RIE S 1 mm s
20.83%¢:13k & ¥ (RIR 5 3mm; RlG F k4 80.0 %Rk  MUE L HRIA A
1 mm ~ 20.0 %=k # Mgt @R R 5 3mme & 5-16 5 107 1 110 & < # 4 X
KA RCHIY PR AL R 0 B Y B G Fap G 65.02 %k i S IR %
1mm ~ 33.63%¢F73k & Mg RIR S 3mm s R F 3G 49.32 %K & ML
WoR R 3 1mm ~ 49.32 %2k i it PR 2 3mm e % 5-17 % 107 3 110 #
HE X R IR R R ATl R 0 B 6 F 3k G 86.67 %rITk & MU 1f iR
B L 1mm -~ 13.33 %2k & Mg B R S 3mm o

% 5-15107 3 110 & & # 8 X 48 (¥ p] R s AR Sk

BIRRE IR 1 mm 3 mm 5 mm 7 mm
S 77.55% 20.83% 1.67% 0.00%
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Abstract

As medical technology advances rapidly in recent years. the demand for medical imaging has increased
dramatically. In the light of the widespread use of computed tomography (CT) examinations, the quality
enhancements of medical image and dose delivery accuracy to a patient in compliance with the Atomic
Energy Council’s (AEC) Ionizing Radiation Protection Act and standards for Medical Exposure Quality
Assurance to ensure the medical devices to achieve optimal quality in all aspects and also protect the public
health. Low contrast detectability (LCD) is one of the tests on annual quality control performance of CT
Scanners. In the current regulations. the LCD test uses the visual inspection which the result may
differentiate affected by personal factors. Hence, according to CT Quality Control Manual 2012 issued by
American College of Radiology (ACR), ACR suggests to add the contrast to noise ratio (CNR) test as one of
criteria in CT quality control performance. The aim of this study is to compare and analyze the discriminant
analysis between visual inspection of LCD and CNR in CT quality assurance. We have collected nationwide
38 newly installed CT scanners (34 CT scanners and 4 CT simulators) and arranged onsite visits to scan the
phantoms by using LCD and CNR tests at the same time. We used 38 CT scanners to perform the LCD test.
The pass rates of visual inspection was 100%, and CNR test in the abdomen and head in adult were 89.47%
and 91.67%. Comparing with the visual inspection of LCD and CNR. the use of CNR measurements would
be more objective in personal factors, quality of screening, light and extrinsic factors would be more
objective in evaluation, and is a future trend.

Keywords: computed tomography, medical exposure quality assurance, low contrast detectability,
contrast to noise ratio
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Abstract

Cardiac catheterization and angiography X-ray machines have become essential equipment for clinical
interventional diagnosis and treatment. They have the characteristics of the high frequency of use, long
diagnosis and treatment time. patients and medical staffs easily accepting higher radiation doses. In order to
ensure the radiation safety of patients and medical staffs. the AEC conducts the two-year "Tnal Study on the
Quality Assurance Operation of Cardiac Catheterization and Angiography X-ray Machine for Medical
Exposure Operation" starting from 2018. This plan is to ensure the quality of medical exposure to 10nizing
radiation equipment through visiting and performing quality assurance operations. The information on
quality assurance will be collected for putting forward specific suggestions to promote or refine medical
exposure quality assurance regulations.

Keywords: Cardiac catheterization, Angiography X-ray machine, Medical Exposure Quality
Assurance
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