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As the rapid emergence of medical innovations, healthcare facilities are equipped
a large number of diagnostic medical devices in recent years. The radiation exposure
through medical device examinations among the Taiwan public has risen annually. As
far as diagnostic medical devices are concerned, medical exposure quality assurance
practices are integral parts of radiation safety aiming at providing patients acceptable
radation doses and achieve the highest quality images for physicians to make accurate
diagnoses. Diagnostic medical exposure quality assurance practices have been
included in Ionizing Radiation Protection Act for many years. It’s a worthy of
attention issue that how to evaluate the developmental effectiveness of medical
exposure quality assurance practices constantly for the state-of-the-art diagnostic
medical equipment is needed. This project is going to conduct nationwidely on-site
visits of diagnostic medical devices including mammography X-ray, computed
tomography scanners, and interventional X-ray equipment surveys. Through these
surveys, we can ensure the quality of equipment capable of producing ionizing
radiation, and examine the effectiveness of the current mammography X-ray,
computed tomography scanners practices precisely, and provide appropriate
counselling services of Interventional X-ray equipment for healthcare facilities.Then,
we can collect the information of dometic equipment to come up with concrete

proposal for medical exposure quality assurance practices.

In 2020, we have completed the items of the project. Fisrtly, our research team is
composed of 4 professional groups from medical radiation technologists, university
professors, and international scholars and 2 postdoctoral research fellows trained for
the field of domestic radiaton safty and have held regular working group meetings.
Secondly, we have collected relevant overseas reference in medical exposure quality
assurance 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
summited to the publications. It would be a contribute data sharing the medical
exposure quality assurance effectiveness of quality control, dose evaluation
experiences in Taiwan. Fourthly, we have held experts committee meeting. The
Atomic Energy Council, Executive Yuan has specified the purpose of this project. Our
experts have explained and performed the QA programs, and we also set up detailed

on-site visit procedures to make the process more accurate and precise.



Finally, we’ll analyze the suveys from nationaly on-site visits on 50 computed
tomography scanners, 50 mammography X-ray equipment, and 100 interventional
X-ray equipment surveys according to 2019 control procedures workbook of Taiwan
released by Atomic Energy Council, Executive Yuan. We can take advantage of the
suveys and field data to create a database. The outcomes may be an important
reference for further control procedures workbooks or textbooks and concrete

proposal for medical exposure quality assurance practices in the future.

Key words: Medical exposure quality assurance practices, Computed tomography

scanners, mammography X-ray equipments, Interventional X-ray equipments
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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 Within 30 days

Annual (DBT only)
MEE or Troubleshooting - Beam Quality (Half-Value Layer) MEE or Troubleshooting Before clinical use
Assessment

MEE or Troubleshooting - 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
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3 4-10 % M etk 2 B e Ry

HEBEHESE HhiREB 109FE 1105£E gk
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¥ 0y FAN =~ b
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4 | nd Cassetteeraser) BURERRS AREFRARNG Wit E BUSEEERRAE - HEZRRBRERE -
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12 | HFE @S (Beam Quality Assessment) PREESREAREFEBABTRT PIREERR A REFBABTNT
IEREREREAZREREBZESR - HERNAR T FTIERE - BIREACR
13 [FORHBFS ERAWULREEAR {#MHDance. MatE AT R2020FE A B AHRE (2nd) - #EMADance. ARBITREHAT - &
110FEFH RIERETERDance. BHA AR SHH HATAE
14 |BETHEERESTHEEERRR SASERERANNES | SWRERNREE (TG18-QCPATTERN) |7 RBABLES - RASIAR - KIRL0FEBRERRAHRZRR

B HEEREBAREEHE -

53




T g Pl X LR amy
- P RaER

.\.%?Eﬂ-?%g X kb2 if 513 }%"ﬁ‘%w?ﬁ_lg—ile‘—_ (= Ff?’f?- ,u%?
P F R X KSR RETE) 100 R KRS 100 5o HH 2L ER X K
%w?@‘ﬁi’ﬂﬁ%*%ﬁTE%‘*ﬁ“%€%&¢1w&7a115%5,
P*E“”E;‘L"A 109 & 11 2 ﬁ\;)‘%‘ﬁ|ré": «‘—,;Eiﬁ 38 4 d f@_Ff‘%"‘aE)’?ﬁ
P LAt g V****Aﬂumﬁg ipiﬁm%ﬁ&X%é?F%ﬁ
LS R erf’ REZRLIFd PARL R =2 FREBEEZELET BT R
fof o AP AFE Boo 2L PR LT SR '3;*1"”%1?'5 XL g
170 AL | 2 AT S A o dd 247 40 “Kxﬁjrav?ﬁiwiﬁ'—i%?‘,{ﬁvié’@
HRAFEE P RE T RLARE L SEL LRGSR R R rlan s
”W‘”*—‘F’ CR PN AT L M R BT R R e

g kT RN RS F AR i

= F%ﬁ/” yia
() FheeErdn §%§2X%1§!§fﬁzqr§.;§¢ﬁﬁw?fﬁ_‘ R
Fl B E A G L1 L (COVID-190 R % AT s AP EEFEFR
PRI E R R A L B L 107-108 Epy A 164 5
ig%%X%%ngﬁ“ %, B W5 aenkd pliaske FIW LT bR R
S D T R R S1) s B X K e 5t 1 11
180 & » m Hﬁbl‘;‘:%ﬁ X Sk # ehip) ra»—gﬂiﬁ/ Y4 108 Bl R '}—]”‘f:pi‘"{ "
Wb enigik o Heipl e B TR E I 180 BRI R 2 R K 0 s E 90 Bk B 7 R
iR o _

W R 180 B o RS PR o Then S R T E 2 2R

(_:)\ %f}'{';‘%‘;ﬂ‘i ﬁ .f_'gg-\.gpi‘ %Ef—rgﬂ ”liﬁ

R R EHAPRL A EFERE P EFTT IS ﬂz@ﬁii#?rf%fizbr* K
«mwuw’ﬁﬁ%mvfﬁﬁ’%um&4a 14 p 0 F st 20(5)F 5
109010070 853 % fFacka R+ i £ R g v A B EHREL 109 &7 7 11 p £ >
SR MG R 520 LBEEY O Ra §mM AP Eehd fam
"HALAP R4S 2 TR RAPERA JER S XN T ES A4S wigF
Aol PR X EPETRETERBEAPLRF T ST RELILRY AR
T FITEFE (R S5-3) e

54



PERAEFHAGLGLARLE
FHERTEERE TN L1102 AR AR R AR AAY, 1
RS AARPRADRARAHARIN (i SHERATAY 1 AR)

W f &

Em OPERBEEASGACLAB LG
BRI CI9ETALLE (E8N)

W EEERARREARI(TEMSE2E)
EFCHEERER

it BRAPAFRBERFAEARTH  SREINGHELE A8 FREEAGH  #
HACHRZEAEF 8030 SAREFRPEL | EAAES HESBLERIRRSEUT

wH HARMRERE
08 : 45-09 : 00 3Lt
09 : 00-09 : 30 HEBHRY
09:30-10 - 00 ZBUREEFR

() "HRETEELR | HERNA
10: 00-12 : 00 Q) THREMER | EEFERAY
(x4 BUEE)

12:00-12 : 30 R
RS LEEYRES

S HE R FH R X LR RE RATAN T & A
12 1 30-17 : 00 (1) "R EHEE  REFETE
Q)T A AHE
(DRFBAEEALEFH

(3% BURER)

M52 cld s P X AP ST REFEPRLRA LB ERP LR
RpFfe ik o

~

®l 5-3 %?ﬁl?%ﬂx*%w?@imi%miﬁiag
iﬁwmr*ﬂﬁﬁﬁiﬁﬂJﬁr*mEF&%% Bt T E e R
ARFE B EEIERY LLER '?IE‘*;"&&Z&"—} o

55



E)FanE

PREF2RI0 FF o8 PHREXLPETRAETLD A-H9 40952 7
v E %w;ﬁﬁ’mﬁuﬂm8ﬁ~%gﬁlgﬁﬁX*%%%ﬁ%w@w
%ﬁﬁ%ﬁF’Lﬁﬁ&@ﬁB%ﬁﬁf«iﬂ°~$?*L?%ﬁX%%w?#%
WHM D HHEL Bk 52997 R ERERATE L A ERIERAE Y
g%é%%%@ﬁﬁﬁ%ﬁéﬁi%ﬁ?%¢m*&L°

S-1 e E s X SRR R AT D SRS

PlRTE P i r 2R K& R
Bk B FEN AR RTI Detector/ Probe
PERE () d#ame R RS NA
o g e o By ZFH1E -~ pRIRK Gammex model 162A ~
®ERTR L e 2ok 4 ;
R RRPE Gafchromic ~ NA

T (B BHA BOHBAE - B R R Gammex model 141/141H ~ NA
(6% SRAR DS R R R R Gammex model 151 ~ NA
FRREREE LR FE S R R RS RTI meter/ detector ~ NA
bR SRR R ?* SRR R RTI meter/ detector ~ NA
» ETFE ?g (%) &=k FHE R ER RS RTI meter/ detector ~ NA
% AREEF LB FHE R ER RSP RTI meter/ detector ~ NA

*.str%a‘fz FFOSmmERFS 4 ~19mm ERLEHR2H ~2mm EAEES 1 5)

BHF R 2 Rk B AT

L sbix 23T

FERORK A & > kA~ 5% >k S g.p,u B W ARREPIE N Z 95 kR

Bt WEEIRG L BT B e

EafERE A A e YRGB o

(DERBZRER (R BE e IR T REF > TR K S X ke
EEE ARG BRI G o

Qa3 2 FIFEREFRFE > mEI =S L HH

GYFEfs R BLAWHF 2 R0 BML (F2 ¥ o 0 SRR B2 4]0 boeh
PRSI e g ot o B BRI o AR g S D B B .

(@ﬁﬁémﬁ%ﬂﬁA:SAﬁ% &%é%*gfﬁﬂ\ﬂﬁﬂgéiéﬂ
EL °[" rety ’é&?#&e T &R Fﬂ

(5)‘P Fé‘*ﬁﬁ.‘b %W’#ﬁ—rr'kéiﬁ' L S

()47 #FIT‘JAﬁ L #’ (ZH=% 247 F-)

(MEFATFF - RPEBEPSPGEBR R -

2p 0 RE (F) s T

HARE R L EPA AR TR R EFRF Y VR AR A AL A

A= S FE&%"* 22 BHMERPIFECRAFESRBI Y Lo ¥ ﬁyféu R

ﬁ%‘ﬁz A 2. % 1)5\‘47"\"5~%¢"@f”/?]p$ )F’J‘T&'}%#?iw £ g‘ﬁ\% ENERY
[P TRE~FRINE-FF g RIFFRFE B g TRE TR

T EPTIoE e F T B o

ZRERE SRS RPHDOERRE R ORE ERE G ] 3t E 3 0.05

3EE KR

56



PTEAR N RAP I - B TR ST USRI R RO A
%iéi Tt R F G TR E R R KA L IR A D B R4

AV A X EEH Y B 2R B (Bde ! TSR IR p B R S

)L;¢ E@Lwaiﬁm,mamx%g@’vﬁ@?%aﬁiﬁiﬂ Qs
ERRRKEV i#%]fﬂ&?% B R2F LR A F R RITRRE AT
HoRPIELIEIRFLEHEBR lgv‘fq-’lt;aﬁ_ LSRRG |5'9‘§<F'1§C\3}{V§’ B
FRNET RFHRE N E SARJBPLGIEKE L cF R pHGART > T i
AH SR B AR Y RBPEE(F SRR e o @?%%ﬁ@
AEFORBERPGFAL &2 /ﬁ“,f R P ERIRE G R B RSEE R
EERE TR MR PG AR AR R TR Y L LB Rz L B
"15§Tﬁ4 DAk T KR 2 §E4E (SID) 2B E RFRKE I EoapEdgant b > 1
IR EE T o

EafERE P IR A GERCE A v E S 2 AR T RERE
P iy o

AR AT B

¢ * SMPTE(Society of Motion Picture and Television Engineers) ip| :# B] i 2
TG18(Task Group 18)ip| % 8] f > #-ip| 22 B §Bf 7 i (T2t ¥ %> & % PIER
Fd o X THEWWE WLiER & F i o

EHEEE F P LT AR

(DHFE320 %225% ~ 95 % 100 %7 M > 2 F i ,Fi**/,,\;w o

(2)0% ~ 100% % 1118 * Fg 7§ ¢ i &4 7%

BMB &2 ¢ M2 GRS 3HT FLALE o i A 752 MDA o

D37 5 PET LOERERRE 24 -

O)ig* XERFPIEE X REEE ] AR A IR THRFYET ER0%(H] R
B)E100%(B~ R E)> 20 BF ks R F 23100 cd/m2 > ¥ B~ RR BB

R BRI EE X 3M100 o

BB RS R E R F e .

52 (B#Y) Bk
FRBAAENT 6 F e (R 42IT 6 Fwd) i FOV #4 {7 B30 3-8 $Hb 249 B pl2Ed &
EF PR OBEMEE TN BRT R ARt AR A0 P LR o B R AUHRE - B
1245 K &3tk 5 F @ * ACRR/FCDRH BAR H s RIGRiEAR » iR ¥ 453503
BEM A P T AL TRE Y LEARS "F&% EERFEY O TRERRRST ¥f_‘§&
BRI AT L2 R RETA TR RE TN E B KB
PR onmEikamds i ¥ F ¥R S BB e E g -
EHEEE YW (e V) ERE > 3 FiE5A & FOV 6 inch 5 3
CE2lp/mmeE AH BB 2 T opET AN 12 ]1p/mm x(FOV 6 inch
/[#7% FOV % /) =7 & & | #¥(p/ mm) -
6. ML ¥ R R
FEHERINT 6 B (4217 6 B vd) i FOV 3 (7 p[38 0 #-5 Bu4pdr 2 B [l 2 4%
?ﬁi*ﬁé%“’ﬁﬁgﬁﬂ%@”ﬁﬁm@ﬁk%ﬁ B30 &4 FEERA
BAEFT R MBE - R* AR RBREVMNERE RE  BESRPFEY L2 K

57




L R R U%‘r,? FRE ¥

e E M F TR A PR F
R & 7 23

ERIEEE %3 CRCPD ?'/‘,?% chok 524077 o R Y 1 EfANEHR R E
FOV6inch /2 + ¥ » &3 > ¥ $38 3 mm 345 + |

F 52 MEHRIE 23 4

BRICES T4 B TR B T PRI
(FOV) (B A7) (PR AR 1525
12-14 inch 3mm Imm
9-10 inch 3mm Imm
6-7 inch 3mm Imm
4-5 inch Imm Imm

T8 R BRERESE LR

RS TR B TR R B 5 R R R
W R R Fﬁﬁ%”’fﬁr}im%ﬁ‘#”‘ REIPRETRE "E‘Wﬁlx% =
edR L B ) s ’F o B ‘FEZE%EEF'&”;‘ B 3 “’”'FT TRRE o E = R E
B2 ToE AR LA RR Gl (RF LG T0E ) RIEE ALY ﬂm%%fw
22 Z R o

AR E  PRRERPG SR R LY ML S %L P oo

8.5 & & =2
EEIRE PAD R G 17 R

(1) * Papieip £
RepFar Bt X R F e R e KR 2 B 0 F 3 REED X kRIS E Ry
MR e B R B R R R R BRI R o e Ry R E
gk A P RRZAFR T ORE R EE LR ’f‘*‘fﬁﬁg”*’
Frrx LE kR R AR TR EE R RO HRE LB
RIBFI AR B Frorg * cnik 2 (FLRE B LINE - REFTA ,Ja Em*z %
BOLATFE ) B E B R AR R 0 0 R X R forsaprs o B
;Eﬁli%if" CRERPIERB S S RRBEES RS- 2 T A RELFLIER
PR BT R P AT AP E R IR EL 2R EXTER - IRBE T
FedkiciE o

()it * B U B R

OE R e BB RRE 0 BT F\»’"ﬁ%‘r%&mfﬁ\«f" BOBEAE Y X kI p H Rk
BREE2ZF 2 23l 4rpy 0 % T F SRPIEERHAGTER  PIUZRIERERE
SPRAE ) IR A A5 E AR T gelietie v iR (FARE S FRIAE
BEA IR AR E e (ATFE ) AT BRI

ERERE B L EFRFDAME £ 2 }}%Je Code of Federal Regulations (CFR) Title 21
R HH IR ETREFHEN AR ALY EEEREEEE - mm-ADT BG S
e BT iR B iRy o

—\

58



9.~ R (%) =5
(D)L 3] & 4§84 2. » B4 B %
NEARBR R TR RRTREF Y R S N E AR o R RS gr
FRIFRR)CE AR AR R £ 5 30 cm e R A 2 TRA ¥ REAREE 2
Bt 3] = A A ERE S R B PR (R R S R RRR RSB ARt AR
2B FLBEA R PR L S R R R)H SRR L Y o @ FALHGY
T - R B RN B RE P HFOV 4S5 A A A R A A R TR
/?I!_EJFT’FE&% L I R W ("F‘,' ”‘ﬁfilp \? ?’ﬁﬁ‘pﬂ?ﬁ%)ﬁ‘/@%@fﬁ .
%‘i LRTEFE ) BRI HR B VAN TRV A

EHiEEE N AAPM § T4 5 AF 2 B EMA R RE ST S 4 @ 5 6R/min

@ i 4

ST ALCR R R F D AR SR fofp o e A vl
f’?ﬁ“%ﬁ”’b(ﬁ\’ S ERREFER)E I EE 2B B SID 4 *ﬁﬂjﬁ,\rp DR Xk
BrpFa e (N T 3 R R)TEER AR 0 BPFRE(R T 3 R RRRR)HEFAR
R SR :‘L"—g"é REI B > @ ZARENT - ﬂké"‘]ih B+ FOV 5\ i
FRlsE bRl £ Ik R frvbie v pi e (F DR S F RN E i
B~ //%1}5’-51 B L ATHFE ) SR ST T UHRAZ S A A B R R
PR R TR '%*%ﬂi§5ﬁ~ﬁ FELPEMVEH I EALRIF 2 ¢ o
WRERALFER L E -

sERAE G 0 B Rl &) > 10 R/min (87.6 mGy/min) o

10558725 b

WS RPN RS ‘}F‘Jéﬁ ?’5—??51%*" FRPRENRS V2 RTER B
1 SID > #B-pFdpiric y 2 8L R e S Hk 0 P # ﬁ»ég_sw%g;_a 4 X ,ID,F o
O o T N S TR e
AR TR o RSP EZABIT Y > TRIET RRI RS B IRET
* oA AR > BARGE FE%F'“ BB ﬁ%i&,kﬁa N (SARPERL S 30 R
FHRETLZI0EFRT ) TGPl BB ERDFY ST E -

ado S

(1) U.SFDA %% 83 % @ B idkia skl 2 @?J)\-« # 2 30 cm oo

(2)#* £ W% % 1 4 B ¢ (International Electrotechnical Commission, IEC) %% 2k %_%
JE2EdE P dn(isocenter) AL Xk F % v 15 cm o

GVRE T&2 %5 8-

E AR 4345 U.S FDA 2 B 202 4848 % 21 2% % 1020 & #5845 84 4 Sokat
BER SRR F B AT B P RR s E 35% P -

i
i
e
S
*m

59



M%?ﬁlﬁﬁﬁx%%wﬁﬁﬁm% m9ﬁ<m¢morwg?ﬁl?%
X’Eﬁ& Y ?l"bﬁ;\'43 r'mthJm ?Iﬁ'ﬁ/?ll %E_&%al; ]’q-“i%&
ERAE iﬁd FEBRPRF NS L F BT 0 24100 E 2 A% f A
HENARIOE S ERZEZRAEF2LT T A rr,e,f/g_%k;{. = m@fﬁz .

1*/;% l‘ft::; i,}igj—_i_pl

Sk RRED PLAER AL AH SR E LK R EDRT 2 o W 54
100 oo g & Pl X L2 1 5 ?Iﬁ%ﬁ‘uA% » H ¢ IEE’ 1-1 7] 1-6 #73 &
BrdiE 5 170 S ERAPRERRGE 3 LK E A E B 5543 S
?&i%%%x*%zia?ﬂﬁm¢%,gﬂﬁp14ﬂ16%$&%?ﬁ@’
F1-7H - SR EPA PG BER 2 s ALE - 2 AFLEPRET 2R
FaAnfinetic g

(5 =

2MEZ TG miER mmFiER —BEB=
100 100 100 100 100 100 97
100 97% 100%
75 75%
&
:-Ft 50 50%
25 25%
3
0 0%
1-1 1-2 1-3 1-4 1-5 1-6 1-7

B5-4100 o BF o F4E0 X X0 6 §2k2 f 0T 2RSS

AT MFHE(RIEmEIK) EA WoER TTEBE
50 —196%—1-66%—1-66%—1&9%—}&&%——1-9&6__‘__ g5y,  100%
40 75%
o 30
8K 50%
qa 56
6 25%
0 0%
I5H

W 5543 SooBF o H 4R X LS Rle FIh2 5 AT DEGRE .
2Efr—'¢"ﬂ§% +1 ,’ irt ‘EE
lb»&*"’%—&lﬁ"é%’s%i 7}‘?’?;"@mmﬁ¥aﬁ°u’*% ﬂiﬁﬂ%ﬂfﬁa
5% 5 > B 565 100 5w B8 2u 5 R X LD 6§52 p

60



BE BBREES

100
75
50
25

0

RPN RASEEFLEF S 11%(11/100)c H P 20 BRFIEERETIRE

H>0.05° W1 5-7 5 43 cow g B gHRR X BB RIG B ik p R BIH] ks

Wk WKL 100% -

4 O Toh e

|4 4RINREREE
89

11
=

iF) AR

B 5-6100 s EFoL FHPXERPL G g2 pERBEI AP TMTSE* -
BREBLH 2 AINEERTE (EEIK)

50

40

30

20

10

43

0

L) AEB

B 5-743 oo i SHM X 450 6§70 p 50 BEH 6 A RS -

3.EE Ri=f
BERFRLIEPNGHELRT UL FHBHZFDLE S RBERNSEE
& F 2 (FDA)Z & 42 (NYS)ERE » v (% 2+ ) £33 BALE 3%:D
SID ¥ w =% i8 3 ad4%HSID2p o F15-8-59 5 100 2% & chik 6§ 3k
TRFREFCEC LR DRSS 0>3% Ay R PHEFRR R LA
2 1%SIDZ P ie ? e v RRIFEEFRAISKA TG F 6 HFEF 510
5-11 5 43 ok & eniplo 7R E KPR G5 H 2w 2 R PRES S HF 100%
AMAEE L 1%NSID2Z P s e 2 e Rfel BREBESFHRY T F RS-

61



JE B3 ¥#{EERE(L(1008) RERAOAER (%)
RERFAHOBRER (%)

100
74 76
75
E
i 50
25 24
25
N B L
0
1-3% >3%
FOER
Bl 5-8100 sk At o F3kEs RenH > L R RIREF ©
MEsEEER
100
75
. 55
3‘3 50
25 18 18
N _ . 1
0 —
<1% 1-2% 2-3% 3-4% >4%
HaER

M5-9100 53 &2 7§ EE thenm > 2 Wi L B RlEES -

SRR A A FRN A OEZBIEEIK) W ERHI7 RRER (%)
BERAFHOBESRE (%)

40

30 26 28
] 17

: H

0 0
0
<1% 1-3% >3%
FhoZ=2

Bl 5-1043 Sk A Rle gD Rl > o L R RRER % -

62



40

30
i 20 20
il

11
i 7 ] 5
; 1 =i 0
<1% 1-2% 2-3% 3-4% >4%

HEER

B S-1143 S i Rlo BB E Rehw 2 v i fr L RRIGEE % -

4.7 M BT

AT ;“;;w%*ﬁ’ FEREFEHP G2 LROPGH T B FEIR
SMPTE # TGI8 B~ T & i K3l ag $3 v & = FEr B o st 4 > i
T HE 2 B BB FAE 100cd/m T B A RBEEC AR ET <1000
AL EF FHRAFPEALFIFUNZEGEE T RLE- CEBE TR T B
AR NI £-TE N PR o . "I o 100 5o BRI EF 5 94 % (97/100)
1 p IS B FET AR AR 2 okt RARE S R R EF <100 o HEH
SRGAET B e 100 5 KRB S L 100 % (100/100)

TR (F$E) ff”%"ﬂi
B (EReg PV E)ERkiE 22452 A FOV6einchF3 > 21p/ mm >
B g2 7 o plieTsazty 2]p/mmx (FOV 6 inch /#f* FOV
V) =F LA A Ip/mmo A SNy AR i’r;ﬁ;\ﬁ';ﬁg%%@%o
K PALEE ST * chFOV $0 # %2t 6 inch (15 cm) > B 5-12 100 [ 3% % &t ?

vb

A- A \\\?{» W }m

4-;. F_& q\i—

53

\

A .4

22 B (F$) BEARRESRHRBIOV S s GH 75 <308
FREMZEREY M2+ o WS F 93%A4 IR AT o
JRHs S¥EE#RE

4

F_L

®3
®3
3 23
(17)

BEHNTE (Ip/mm)
(]
P { .de:bo
e
[ ]

10 15 20 25
FOV(AD)

B S5-12100 ¢k & o BIR2 2 F (%3 ) BITRRFES S -
63



Bl 5-1343 2% & Bl m ’gﬁiL B (B HY)BITRPFESSHERFOV & gk i
g] ’ —\?"ipi ﬂ'."‘fﬂéz\ ’h;%“é_‘i E!E]_’:] '/z‘ﬁnpizlﬁ' I A i@—?i‘i 100 % -

BTk

4
t
E 3
~
= 9
i
= 3 -
g&?l

0

10 15 20 25

FOV(A7)

Bl 5-1343 53k & Rlo B2 2 (B4 ) fEiTARRIREESE -
6. M ¥t R R
Fw%CRcmlégkfﬁﬁfwaé #ﬁa*ﬂﬁ‘im’FOV6nmhL/Fi B3I
V3 mm E S S (R ) o A EMRTEAAE S EREHET 6 inch & 15cm
FOV it Tiefs /P'Jpé B 5-14 % 100 53k & & o 3f M BRI R e AR
Ln o, He %cqﬁgw,li%},gﬂmi@*98% B S-15 5 43 2% & flo 3
TR ERI R GRS R 0 B Y 42 S R R HHEEF 977 % ¢

HE6 (EHELERE

100
75
¢ 50 48
5o
il
25
2
0
Imm 3mm S5mm

/o WE AR E

B 5-14 100 5% % T & 8 52 (¥t i pIR Rl % o

64

30



RIEEk

40

30 26
il
1 20 16

10

1
0
1mm 3mm 5mm

/O EAEER
B 5-1543 530 & RlG F k2 Mot R R RIES % o

TETRERIE

EEEL FRPX KO TR RS R R f iy B LS %L 0P
BEE LSRN TR TR AR L TR R R AR E TR T AR
LR EREFITEATR B S5-16 5 100 SR AL R FIR FTRE R
RIEEE 99 SABZ TG FHRATREIMEEE wlic s BF L S5%2Z P LB F
»99% BT SHEKARIRERBUERAIETARFTEE 43 SXF 2 Rl g3
FRBREBEHE il BIFAS %2 N > LBF S 100 % B S-17 5 43 S% A
Plo gz g TRERMEZ L RBPRER R o

99

100

75
L=
g

. 0

W >
25
1
0
CVs5% CV>5%

Bl 5-16100 3k & 2 F oz ¥ R BRERMBPIREES -

65



50 43
40

& 30

10

CV<5% CV > 5%

Bl 5-1743 S0 F Rlo ¢ 32 ¢ 7 BRERIEPE

8. E’T‘#\F‘F"Fﬁ?ﬁ‘ﬁ

FIEAE BARHER ST T 2 N EUR Y ST R b AR R P AR AR

PR €A Ui T o B 5-18 A HARK T 0100 SH K D B ‘?ﬂéﬁﬁaﬁﬂu?ﬁ%
AT 70~80kVp & 230 AR B4 A2 ’%ﬁwﬁﬁ\w%‘*vﬁ*w #5100 %-
Bl 5-19 > BAp S T > 100 S A 2o BT AR e M2 o T
SEK B AN TR L akas 15 1 97rﬁ@°ﬁiﬁ/ﬂ\ﬁ§:ﬂ»?’ﬁ¥%ifﬁm
%Iﬁ" B 5- 20":? 4!#\\,5%;,‘_‘1:3_;\.'1.‘ » 43 ;“;{% TF“]\i "F?ﬁi)%%ﬁu?'} ’%F“:r’\;{'/’g}’f‘?\
SR B S 100 % B 521 P RARHST 0 43 SRR E RIS P IRGARTAL S S
BEEEY R o 1 5 AEE

JEEH8 BiRmE (L

10

8

T 6
£

= 4
=

= 9

0

0 20 40 60 80 100 120 140
kVplE

B 5-18100 53k & & 6 ¥ N FARPN TH A SR LS -

66

160



10
[ ] L ]

g 8
g 6
£
= 4
=

2

0

0 20 40 60 80 100 120 140 160
kVpfE

B 5-19100 ~3% % T 6 F T RARHCS T MR S TR Ak -
BRE(RIEEIR)

12
10
I 8
=+
%4
2
0

0 20 40 60 80 100 120 140 160

kvplE

W5-2043 538 % #6 F VSRS T HASTEEEE .

BAEED
10
8
T 6
=
= 4
z
2
0
0 20 40 60 80 100 120 140 160
Y

B S2143 53k Rlo 3 0 BADKES T M B R BE -

9 r HRFE (F) =k
ot S ORIR AR KRR R TR N R ,é@&%ﬁ%¢i£$@,§
-lIﬂ/PJ'gbb’ﬁ:Fiz@:LLﬁf’ ?Pﬁ)}%ﬁl—— }%‘iﬁﬁi B ggﬁgﬁdﬁgﬁ&xﬁ,kﬁﬁ

67



FREDHEFI DR REARREFEP D RRLERLES ) 10
R/mine §] 5-22 E R 100 SR & & & F 22 £ 3 » R E Fehlicdp %% 066 K &
RBHEIFEHE L IR/min 2 p > B 523100 53K F &6 F k2 &3]~ MR G 5 HHE
Ao B 75% %8s 1.32 R/min @ 90 % i #c s 249 R/min > A8 F a3 &
SRR BRLEERY R S5-24 5 100 cRE TG IR A HRE F
W% 79 %k A RE S EE & 10 R/min 2 > B 5-25100 5K A o F Ik
BA BB FOHEALS TR 75%8: 9.04R/minc H P § 1K AE % LA
FHE o B 110 £ F R L X FDL 0

FHH9 ASIREE B A SIRER(BERER)
100
75 66
EX
il >0 29
25
3 0 2
0
<1 >18<3 >3H<4 >4H<5 25

B35 2= (R/min)
B 522100 Sk & & B 3R2 & A~ SR E S adliedp B % o

ASHREREEBED)
10

90%111 7 2.4883 R/min

2 75%1 & 1.324 R/min

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97
B15-23100 sk F 2 FIRZ L3 r HREFDHBIEL G o

68



BRAAFBRERERER)
50
40

29
& 30

21
il
20 13 13

10

0-5 5-6 6-7 7-8 8-9 9-10 >10
R FE = (R/min)
B15-24100 S & 26 F ok Bt » SR E S endicdp 8 % o

BAAFBRERE

40
30

20
90%fi1 %] 14.54 R/min

>10 R/min
10

75%1111 9.037 R/min

1 4 7101316192225283134374043464952555861646770737679 828588919497
Bl 525100 sk & 2o B Iz s »SHREF DB LT o

Bl 526 43 Sk & Rld B3z L ARG F iz g %024 CRARBFE
il R/min M p o B52743 SEF Lo g2 2 A 2 HREF OB ELF o H
75 %= # i 1.51 R/min @ 90 %= #c 5 2.31 R/min; @] 5-28 5 43 3K & @6 ¥ 3f 2 &
ArBMRFEFAPARES > T44 %A ERBE F 5 4 10 R/min 1 p 5 B 5-29 43
CHERG FRZ B CHRG I ELSF o H 75 %=k i 10.62 R/min -
HY 5 L3R % 54PFE - #0110 & F PIPFRL TR -

69



HEUAFBRERBEREN)-AIEEDK

50
40

& 30 24
4O 59 18

10

<1 >1H<3 >3H<4 >4H<5
B 52 % (R/min)
B 5-2643 S & RIG #3283~ Sl B S lidp B % o

AHBRERBEERRN)-AEEK
10

90%fiI#1 2.314 R/min

v
w

2 75% 11 8] 1.505 R/min

i1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

B 5-2743 Sk Blw "gﬁi 2 A~ R E S HE LG oo

RAAFBRERREEL)

12
10 9
8 7 7
£
i 5
a ®
4 3
2 1
0
0-5 5-6 6-7 7-8 8-9 9-10

R FE 2 (R/min)

Bl 5-28 5 43 & Blo B2 B~ » HRE F ol % o
70

41 43

11

>10



40

30

20

10

>10 R/min 75%111 27 10.62 R/min

R AAFRERE

90%fiI#1 14.66 R/min

3 5 4 9 11 13 1A% 171 39 21. 23 25 27 29 3L 33 35 37 39 4l

B 52943 5% & Blo H o2 Bt » HRE F DB EA G o

0’;@"‘5%,: A

% FE 5+ BE (referencepoint) B EBEAF T F w5 Bt/ AHF T F 5
BV iEs X katdier o AR B M E oo Skt LRETIAR 4
(Internatlonal Electrotechnical Commission, IEC ) & % ¥ & &% 4= ¢ 1= & (U.S. Food
and Drug Administration, FDA) ¥t 4 2 w P X P F AE P 2 - o
B15-30~531 %% 100 X E Lo g EARANE RS T AFZF B E
TG E O BERBGT G 3 SREIS %L R 2 ERECLES 67.4 %) 0 BAP IS
TF 29 SAREIS Y%A B 2 EREGLES 67.4%) 0 B 5-32~5-33 455 100 5K
Lo pIRTHEARBG E BARPES T AT B 7&':..511 B L R Am o B g 53R
EKE S 100 % > #3110 £ F PIFL /sl B 534535 0% 5 5 43 5
KA R PR BEARESERPAESTARZF RS ETAREE  BARES T
16 5426 35% A B2 2R BEGLESF 62.8%) RPN TF 13 S &REBEI5 %L E 2
R ECLEE 66.7 %) > B 536 537 A 55 43 S K BGOSR 2 B
BN TETERARIF S NLEL T B P 5 3K A S L2100 % 0 HaT

110 & F PIFFRL TFEIL ©

FH10 2R RER = HIER

100
75
50
31
25
_ :
O [ ]
<35% >35% NA
FSERBEREZER
B 5-30100 S A 2o FHAERST 2LEAFLF LS % o

71

43



BRAEET

100
75

L=

50

4 29
25 - ;
0 [

<35% >35% NA
JEEERREZER

BlS5-31100 s X E X G BIRRAABS T ST BAFZF Bk o
RASBEEBRENER-BR (%)

100.00%
90% {17 # :78.27% II“I
|
75.00%
50.00% 75%(\r ¥ :42.25%
A HE i 35%

LLEELEEEEEEELEEEETLET

___....|||||IIIIIII||||||||||"“|| ||\“ ‘

1 4 7 1013161922252831343740434649525558616467707376798285889194
B 5-32100 ~3k B o FRHERBNT LT EAFIFEDLELG o
SRl 8 B RESMBE AU = R -58AE (% )

100.00%
90% {179 :81.98%
75.00%
50.00%
75%{i7 8 :38.57%
frnnniinirrererrrereel
R EIA35%

25.00%

mm_jmmmmmmmmmm “‘l“NNM‘

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88
BI5-33100 s XA 2o PR RPHS T EIBAFLF B PL B LT o
72



)

SEZERERTRRHZERBEREN)-HEEK

50
40
& 30
4 5 16
10
- 0
0
<35% > 35% NA
NEEEBREZER

B 53443 S E RG F BN T 2L BARTF LB s
SENERER=HZER(BARL)-AEEX

Rt
=

50
40
& 30
4 5 5
0 I
<35% > 35% NA
HEEEBREZER

B 5-3543 Sk & RlG IR RAPHS T A TBIMFIF R B R
SF 8 1 £ BE R B AU SE B AR (% )

100.00%
90%{ir $ :78.81%
75.00%
50.00% 75% 19 :45.75%
1% E {1 35%

25.00%

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43
@ymmr%%@m?ﬂ%ﬁmw*Tkﬁ AHEF BB o
73



AIF{E B R SRME Y Z=52-0848 (2% )

100.00%:
90% 17 :83.56%
75.00%:
50.00% 75% i 9 :43.91%%

FEEALS5%
B IIIIIIII
0.00% llIIIIIIIIIIIIIII

1 2 2 45 6 7 8 91011121314151617181920212223242526272829303132333435363738
BI5-3743 SR & Rlo FHRAPKS T 2T BAFIF LB PLE LT -
L
P EE e F R X R b5 2 TOSHIBA - GE ~ SIEMENS -
PHILIPS 5 s #> 109 Rt s HF oL 8P X LSS REP > 1~10 5 F PG
*L’,s 100 5 > 2 &2 T107-108 & HF 2w F P X AP RREMR T BER
S GE B s A 0 TRTHIRIG B IRRIE c B R A MA Gl p HEF T
i T5%r1 b o

A =X F%Zﬁa 5::}"
1. Lﬁ'\» o] 'VE’JL ?%%‘/X K I RIERPE 60 %k B B d 1T AR T AL
J;P\agtf”lﬂpé‘

ﬁmgﬂ*wm?ﬁ HRE 2R R R 02 %3 %R A LT - REEY

BRGUMBAR BTN FRENGREREY R Y RS A) HY 2 Mk
-4 AL m?iﬁil?‘]m?ﬁ: 7f*§35’g?71‘5?&§%”7b€$?§°

3. E%Fﬂ%:}"’ﬁf ASH R FTERESE 0 7] ﬁm};f'r]ﬁz.’zﬁﬁa? RS R S

£ 5 #>0050 @ F RBAB LS E S RIG BIR P BRG] G AP R LK
5 100 % °

An G FIRARe PRI FIRFCRE I AR ORIFEEETF 1 5>3%
B B LRy 280G A1 %NSID2ZP ;23w fcd BRRESF

RAFMoKE T B EFRE -

S BRIAE T G FIERle FRAnER R E NI G FIRT 230 Rl B

FOIREA3mm: ¥ B FHERE FHAYLIRRA

69%@%%&i§%ﬁ)(%%%iﬁ%dﬁﬁlﬁ‘ﬁﬁﬁﬁlﬁﬁ%iﬁﬁ

EETR P TRERER § RGBS BRI TRFR R
Flt R TR E R > WV G RRE R

TH AT G F RS PG F T S5 ﬁfiﬁﬁbiﬂFm\*%

oo WG Bk 10 RlG B3R 1IN RAIEG Y AR SRS 20

PIRERG PIRAMGARKA -

SrMRE (F)TER? A A »HRB TR ASLE 7 20 %93 # 2B R 28K

IR ST El

74



0.%FBAMZF B RASEET NG 36 %3k & Bl £ 18 22t B AR BRI
A I T 3 AFRE DR Ao A ARATH RAPBSS » B EFIRTR
#E’ﬁ:i FRIE R B335 %K A 0 AEARBGN T Y €5 Ak ki o 55

%%J—% Pu, /PJF?‘B% ‘J"%"b‘&—f'%li ﬁ;,ﬂ#ﬁ@ 'é_-g s P glllb%? lfh:-n—?%
X v'o%}ﬁf‘ﬁsa 2 SIEMENS 2 PHILIPS % + 2 » %% 8= %
(1> SIEMENS f 3 3155 %4 BREE4E £50 60 2 A 5 F 323 & 7 6 3§ (Artis Q
ceiling) » %% BL&¥ E RS L 63.5 24 o
(2) PHILIPS 3 # % 4 % ¥ 45 (FD 200 | X 4 (FD 10) » + % 4% 34 gt £ swpedy
566 24 0 ] T L 615 A -

WE KR g FRIEA 2 F R X RS M T DR E s

Lo Toi F F SR S AR ML 5B | R S 3RS O U TR F ¥ s

?”"ﬁ (7 & B AL AR B S o 4295 109 # B HH 2 F R X K 8P Rl

P BB S dcine BE AL FIBE X LR R FR TR 2 e

B’ l}—]LL ‘J’%"Tﬁ?’&l? é‘i&ﬁil * #Brﬁgiﬁyﬁﬁ'ﬁ;pzrk lf’?,’i\_}_ ~ 1 iFA ﬁ iﬁrk’ﬂf%
BLARE S > ARG 2L 8 AR Bizy € s il o

I \:\»%? e ?%ﬁ X%ﬂ}}ﬁw’?ﬁ', ik REEE B IR & B

ARI07 E R Eyr s B PP X P2 S RIFE08 P 4 & %4 ACR~
AAPM % £ P & 5% 4 # 12 % (U.S. Food and Drug Administration, U.S. FDA);# 4.
[18,19] > 2 = & Az A ~HE 5 2 RIE(E - RRTRA R * H AL AN P HERS
B PR ERI B AT RERIMEI LGS T 0 ERAS R NE GRS TS
BAHE R 5 L oo R ERRTH RIS FIRRE 0 A 2R RA T R O
& 180 & i (7 RI3E > 4o B 5-38 #7oF o

B 5-38 & 17 Rl § S R T ORI R F R 00 R 0 4 e R
FEIRA PG P IRE S 00 BB FRET 54 AAPM 190 53R 4 [20] »
LR LF LR RRR 2 UR ko Bl 530 300 ke 7 Rl
Jpém;%“ B3 PR MR SR AR R X R IR el SRR B
Z BB o BT TRk L T AT R S (RE LR TV ATIG) 0 B R RT
AT > 10ecm p F ¥ A ,,'Z’ﬁ BB & X R OB TIAR SRR 2R 0 B A AR B g

75



B &K AP FOVGEL ¥ 6-9inch £ 17-22cm) - & * # + 0 SID 3 X k& # 5k 45 &
FIRE S L A R R SR E B R AR o {1 BE R AR
B R EEHFHEENEY B A TIRREARE

ol -

2
B
kAl

=
._ \
N h

4@

. G

— il - “ "—f____ X -J
- D e
> ") o

L
™ .

B 5-39 AAPM 190 554p £ s2 3k 2 R fof SRiPlR R E > A 3 X (¥ B s SRE
BN C R FRP D SIS E CE SR AR CF S HBRIRREY G L FEE o
BB M P 2 R RIS ARR E T AP M AR B R ¢ %
FREXREF (DA 1974 & 8% 1 p2t5:1977 & 47 26 p 2 % & 2006 & 6 * 10
Pz sl enB k& ~(2)1977 # 47 26 p 1 is 2 A hE Kk R E BB
B A AR K ~(3) 22006 F 6 1 10 P g * 2 2 {8 Wid 07 Bom air kerma K i
HApM R A I P BAE (4 5-3)

253 FME T EEINHBARK B RN TP B

% F AR wEE

X E Al FP O BRAEREFLF I BEMUE A E 2ekn
lLaaiz- BTe? 27 04216 3 % SID > & iz
BT 6 ¢ A T 1LAZiE 4%:0 SID

% 5 2ETASSESRHNRRE 0 X SR FALE
V1 ghiRans
3L IR F o X RIgHBIT A ] 2 @A
DB AR B T LR B

% AR Y FE O OSABER

76



1995 & 58 19pzmn@lgnZRAEEARE S
1.p ##55% ¢ 10 R/min
2.£ % #.;% ¢ 5R/min

HH Tty %z‘f‘ﬂ]ﬂﬁ“‘ C S R/min(# &8 A5 Y E f?B%)
4.% A E 5 D20 R/min( A3 HE P FiFe 3
BER)
i FE L e B AR EORRRE
L~ 1.2 Ip/mm x (6 &~} /@& * 0 FOV & <} )=#] lp/ mm

ER E Ty 4 &

2.3 5% 1 3mm R
e . A2 5 10%

w4 HER R & &
R %8005
Iy P 50 kVp ™ T % 0.5 mm, 50-70 kVp % 1.5 mm, 70 kVp

M5 25 mm

B & & TS PR SRR KSR LR

*ﬁWWFmeM%?*L?%EX%%w?# R BB ABER AER
PSR 6 108 & PP R 5L SR EEARA F R R 5 100 R 4
SRR M BIRTRAE DGR I E R VR AT 2 RIRIE P B R
BEREEREERTLER B BN PHC B HL Y X BT RE
REBRABRNT AR EER L 55 A g fn FHEP X R85 FARER
AEIE P HRP o

%54 5 e FF 2§D X SR AR A S e p S

Yo 78 P B T AR FERFERE B P
1.k 5% 2320 1LEBERER B e 482 ZIRIEP T ERIEF LR T Y
o AR B A AR X k| BT B2 BT *z’a"—”ﬁ%’&

BEET ARG R - LE A GH T B DR
24P e R R F1E KR R TR A
FP| 82 L A o
JAaiRin AR B HiE 2 B v ﬁa?l
(AL S SRR *%FJE%%’ #"’%F b2
PEAET %k {55 o F M5 é
PN-3d S b g gfﬂ’@i\“‘
AFRRERREIFLS A4 > X H ¢
FOEFES T eagE L

;2;}

Woaak o[ F by Pk B FEE AR
Rl

5%%%@%?&%3%@@&@45%
A

6.%7F g rEH N T ¥ (FHHE 24T
J%. o

TRHGEATF - RPEER SPGB

77




% o

2.p BREITA

BT AR

g ¥ R Alp A WAIR A 2 TRk Y
TRBEIEL 2 EMEAFRFER AR
BERRHEY L ,gwr@ﬁ,, Fﬁ‘%ﬁﬁﬁ
AREA 2 F P B B E (TRGE

ZQQiT&?'}%#?LM li'é‘ g%ﬁ%%‘zﬂ , 327;
WA IS - S TRE L
7T 1B mﬁﬁ:#gn P~ e dk o MERIRR BK
%o d RIS AR BRAP RO iR I
Bojer R RITIOE TRE S F AL
AN R e L

I A ETREETARE BT
B FERET LR 2 TRE
FEARE G R GEE R
%2 0.05 -

4502 RAHES DG Y TR R
@f’wm‘aé

EREIE G
1@ﬁ§%@?ﬁ%%§%ﬁ@iﬁ
ARl 2% ¥y A A WAl A
ATREE P RBIEE
2REpFERELFIZ pFR RIS
PIERPE 0 ER % - SCEAL S PR AR TR
RABH BAL RE FlE v - e
BN RAD Sl s RE W PR
B o 87 FEA R T .
3LAIERIREEE TS AT B R P
ﬁ’f&¢ﬁ§%&%?a%aﬁz
BEAERBOLIET D LW ENS
kV o

3L kiR

17 B g SRR IF ek A B T et R
ﬂVﬁ'ﬁiﬁi TR BT T
*“’*FR% Pojegigk iy o

244 7 X4@%ga@ﬁ&iﬁu
g(w%:i%%%&%%%ﬁag@
o P E) BRETRIERA 1hiGe o
o X %R XL AR L
ERGIRICEE T L ER R

3BT R2F LKA EEHMRRED

SRRTE RPIE I ERPIEEER
AV E- XL

4465 FERB - RTRERA 2L B0
FIANRIERR A 1 M2 SARABEPE R
ek E %F%”E%wﬁ%1””ﬁ@
Py ERBMGER Y RBEFRT S F
®F TR HELR G BT R
FEAERORBERP G AL &2
‘}}i’”f ERS o

5.3+ 8 FRE 22 IR RE 1A
R om e SR BT B M 2 R AR T A R T
Bav Lfgz 28 -

6. 8% A R F IR I B AR T AR 2 R
(SID) &3k & | 1 Eoafedpant
bl el 2 AR EE T e oo

THARSHRRBAPE B - RIF o B
HRRAP R AP EH A TS

E-

78




Wb B 3 e i H 3R R AR RS -
B3 N g iR IT & AR c K E S 2
2 .{"%ré,% 7}_31_ , T"':’E’Lé%i‘l/ﬁ”ﬁigo

AR AT E

1. SMPTE & TG-18 BI:2 Bl i f 7 s | ERA %%5‘1%1‘%”'**% R GET BT
FrORALR LM B Ky | BT EDE W"**”% R
BEARTATELTH - T 7R

2p PR T 5|5

2-109%-5% % 959%-10096 2. M vt = B 2R
/’-ﬁ'*{? b 5 e

2-20% % 100% 75 A by > By i 5

VTR

23 BEY Felil o BT Leni i
B~ Blijdzd ~ a8 4 e 2 & (loss of
bit depth ) IR % -

24w BAFEE Y WL B AN 7
AT TR S PR A PR
I ERF e

2-53F % #73 29 2 J e (black-white
transmon) ATETPRT A5
SRR RGP ERIE T S HiE

3 1 R F EREF 0% 1009% % FE = H
ZARE (M FRfc2d & 22 R
BHEEFEER DY 222 R ) ebt ¥
FEAEEC AR Y r‘}—%zli B ©

4% " % @]f%‘f#ﬂi‘—l%‘f ¢ (American
Association of Physicists in Medicine,
AAPM) TGI8 RIF B > BRI Zp &
H| AR B H- 54 AAPM % 3 BLs b 4%
2

SE G HBEF o BITER AP
* 2 A e

6. TR B ¥ ®* 2 FHFE i E g &
BGK TR TR -

5.2 B4 R LAE-B i R RIS & 55 Z2RFF | &

EAE R TN RIT R Rt K A e ¢
LR o F R RYEM P45 R &
% ;%% *% ACRR/FCDRH 48 H
B ORIEIBAY ) F RPRE H dp il BAl
240 FF R 2 IRA W ﬂazz%ﬁai\‘ﬁﬁ%m— it e
FRF TR EFRFVRE DB
SAEBFEMRB T F * cHFOV(6 inch &
15 cm)#4 7 B1zE o
4B RPEY L2 BB fETA - &

79




EERRE S FTRE
SEFHBFF o TRAR AR @
Sy F e T

6.7 Rk ® 2 ¥ KA AT ] B
L S

6.1 % 18 B B

1.5 Budrdr 2 B Fl3 248 7 3 2303 §
>R R EEFT R IR IR R
BFEG 3004 YA BAREF T R E
TICRIT o
2R pERAALY cFRBRERY S 80
mm%g@?&zﬁ&%ﬁaﬁ’mﬁg
TRERXR T 80KV F 1 F +F 4l
%’#ﬁﬁﬁgﬁgggmw’jﬁgﬁ
ToERE RR -
3EH BB T F * (HFOV(6 inch &
15 cm)3 {7 B3R ©
4385 ALPE Y L2 g i M R R
FTREERLBRE S FRIVE -
S5FFEBER > BRUTRFKRAPEY
LR AL - B
6.UTREBF R 2 ¥EGEHT /]2
%%&i@ﬁﬂ%

gy

TR RRERLE
R e

Lixpagg T RRGFRE LTIl KT
BHEATPRFRBIE G R o
Zﬁﬁﬁﬁwm*T’uiﬁﬁﬁﬁﬁﬁ
i @ 2 B RREFRIE AHE
ZEERAFEERRE P BREAEC)
BEab B 7RISR > FESLAS Bl 113§ %
B o

3 BRETERTFHTEERCRFP
KEFFFRELRE -
AEHRB = o bR R Bk )
gam@~£%%ﬁuaﬂﬂﬂmﬁ?
BB e
53 EE-Zplg iz ToE s L
P e (R L0p L300 )
6B RE e g LR o

R TR D ET R
P TRk L AR AGR & L (TR RS
&rﬁ*@’ﬂwﬁﬁﬁﬁﬁﬂiﬁ

3ﬁﬂfﬁiﬁfu ARRBLT

f’fj" B ‘ax..f‘:',‘% l§:13~ Z "F: q’@-ﬂ LFL]‘?L_ ’
TR R RIRIE R 2 p R BT

JBLE R GER R

80




8.4 & & i

e iwiz A (FARH)

LosHvEs o Xk F ol iy bl 2
o 3 RERD X R PRITILE E sy -

247 M T2 B R B R R R
%ﬂ%ﬁ‘_avbl—}?ﬁ ,g\a[—_q_,,]{;k:l:a 3 FE'I& °

3.1 P izw? | £ L iE kT 7 BB

BN S RO T ALY B - XS ]
5 B .

4758 Fk 12 X E kORI Y 4ER
PR R EEAL > R AR
L

B =gl b mrjli% S ST A e

('F? TRE 'F‘! TR~ R R
PEAE S FR LATFE )
6:“"‘4‘;35—& bR A B Xk
BACPEROEL B RIE AL RE S
FAERE TRESF T E R AT
§ o
71&-‘?‘\-&*55?6/? i3 mgﬁl%ﬁ
‘iﬁ%g%# Be- Lo
&%%ﬁﬁﬁ%ﬁ@iﬁ%@ﬁ%%ﬁﬁ
KR £378
B0 T FER I T 0 B 3 Slicis -
0. % Ei G ERE 0 L EE 6 B
P » #-7 P":'*#’Fr}—%-}im‘i‘/}é#ﬂ
BARE Y X Rk AR AR E 2
B 2 Z 3B 4rp s o % 3 K iRp
w ’i HEER o P UZRRERE N M
o 'Z:Va?\/"g;fﬁgli?' P (F o 2edkirie
g (ﬁ%@,g A ? T B~ PR e
AR EA -
@%m*?@mumo
iR E (RAPHCS )
1.%-7% gﬁ:afoafxxk?fpﬁ, Gl Es 2
EA SR e R X kBB I 53 E PR .
2%?%@@f'ﬂ8mw’@&%?®
ECFRNETREFPR - (FALARE
VRIS R A S T LSS
B)e
3.% Xk g arsiys Bl SiwsE
R R A R
4.5 X K @ B i f B A
LR TR RIS A FL -
Lo ERERGE -

’la%i

%*55?315‘

L SRS 3

o FTEFE ) T K

EREE

L5 8% & B PR S0 875
%w?ﬁww’mﬁm? B2 ER
i ﬂ'me F e o

2 BT LRER ¢
3 ‘ﬁ?’ﬂ“ ¥ HERIN I T /?Jvé‘ A
ERiz3 0B 10 = Iﬁi A HER S
L s BIEEE £ o

3.%%4 AAPM 74 %{[ZZHF SRR Sy

Vi R
ﬂkﬁﬁn%iﬂéﬂﬁﬁgéﬁﬁﬂ:
Feha U SID BT o KE
& é\f{ﬁ'{rﬂ’g & R o

4P PR B FHEPRE SR
BN R RTRELHAEE R
B AR e R R I
Lk e 3 K0 54 AAPM 2 37

& B0V R B R B (NSW

Environment Protection Authority,
EPA)¥H 5 ALK i k2 » A7 N E
B &Rk AEC ﬁf;\"" B (7L ke
B3R AEC s Suapk 3t 5 RN £ 5
BB FCEPE %%%MJF%&%’
PRV R RIEEAAY FHFKVD
frmAZ 2 o gt e 30 FE ik HVL
F5 By B#E-HVL & RI1E o kVp
e A BRI S A
T% 4 ek B ~ SID jESE ~ 22+ #
FEETE kVp e

RGBS 0 R

81




SHRETRR IRRER A
z.- X TREREE -

6.% & "'T}i .ﬁzzfé 7 FE;%" N o

0 R T 0 3 e o
TERTAE LI EERERERARG
I3 B R R s
PR R 2 L A BB B R o

9 » SRR (H)i®

(& A e r S
BEECRBET)

PFirip A (&3] A A2 » SRES)
Ly ek ¥t B AP 2 RAPHE
ﬁﬁﬁ%ﬂo
2FHEACE BREMR Rt AR £ 5 30
cm fiw °
3R A A TR R L BARE 2 e )
= A RA B R R O R YRR
PRt 2 B B e iy
HESARBIZ P o
4.7 % FALH 2 BAPHC T - SR E
B ek § % hFOV > 444128 4] 2 4
wwﬁﬁé%ﬁ%éﬁiﬂ°
2e 4R B T m;ﬁ;wfr A L A = pTE S f’i
(ﬁ*@m‘?mmm‘"ﬁﬁi
PREE~FHG LATFE )
6%§ﬁﬁwﬁ%%%§$‘§
CRTRER =B S CREE AR
TERr AR LI EFRFRERAAS
RIFE o RIZRRR R Ay H 3k
EHIE L EHI 164 o
8.% 1 * H 1 {54 k4o : ACR B4 > B £
i %2 FOV K A5 %5 BAR S P 2R o
TR (AARBEF):
Lk § % S REE S S0k &
oo
2AEH I LA R A4
MRk A b Al S i A
3.%-SID HF3ldiE» & & X K § 2a5gy
EEYE . E o
A4S AEI 2 ¢ s M E
'igF’!FB_J. Bor oo 0 SALEON T - AR
£ 25+ FOV 58 & 70028 -
sodrip] B ) hd £ rﬁ;% o L pYES

TRE S H

1—%{_&

EREA
LA B R R PR AR
* 3 mm 4 lfsﬁlzxia,ﬁk 5 TR

£ RSET L A kR
Bt b 3mmengs; ¥ b TR A -
%4 Z‘\IE-FEIQ‘?@O

82




(EFLTREFRERBETA
ot ERE~FHe {FATFE )
6.8 P iFeraERiE & 0 -] >t 10 R/min
(87.6 mGy/min ) -
VAL R R RORAT S A A B IR
B E L B R B T
a‘i“l{%f%_;ﬁ“ FESRPFAL RS I 5 AR PR
Pz ¢ w s B pié“pj’:/ﬁ' AR R 'gvfi-)»

gg °

B it T+ HFRFRERANS
RIFE > RIGZRR R B PRy > B Bk

Ligpfek & OB AR BN 2 BAP I
FooRBHMARRFRERAKD -
2K TqRAE B F & % ehSID -
3MPEHIEITE A5 B B LT RT S
%&,mﬁﬁﬁgkﬁ_X%gﬁ%%
Bl 2 B 5 B oaz §E
Boo RS BRI VAR E BEE e
AAEAREE -

4 RPEHVERT IS AL R TF e o > T
EREI AR o

5. % b ¥ B AL 2 BAR RS
RERG D 0E 592 A
ﬂ(éﬁ%@i*3ﬂ”*“@ﬁ%ﬂ
FEIOERT ) TEEPIEFEVSE
ﬁ£%ﬁﬂﬁ%%@ﬁ@°

6.% % 3 3 2 PHapip ot g g o

W%ﬁ$5ﬁﬂ“ﬁ%iiﬁwﬁﬁﬁ
I g - el P A

T FE T EHFR 164 F -
10238 |V RFERNSH 2 RFITAALEELSR L & BORIGEATH] BRARHESS 0 223K 110
R AN T ERPFF R AP M REE TR AR

HALE BAPHC A B .

2AeF L ERBAMERT 350 B
FAHETE 100mGy & 10R > &4
LERgIEFFHEAET RIVE S

0

TR P RlEEA {2 5 10mGy 2
Lo F s feAEd 100mGy * 54 ¢
i S ALIE A o
3FLEERAATHFSTRAA
B B ERITEIETP A ¢ R
ERE T 88K R g B
R AT o

83




EE i

-~ BEgp g A

PRI ABEAETE S RSB R BT

1.4% p :Cardiac Catheterization Real-time Dynamic Radiation Dose Measurement to
Estimate Lifetime Attributable Risk of Cancer 4% ff 3 # ** PLOSE ONE ( = & #1 & [§]
THEIEE) cHmT R AR 3.

2.4% P : Three-layer heterogeneous mammographic phantoms for Monte Carlo

simulation of normalized glandular dose coefficients in mammography 4% f§ % % *
Scientific reports (FFFH 2 ) > HF E Ao E 4
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lFFiHFAPEAREL 109 &£ 7 0 12 p > R%B3%bEF % ¢ (International
Society of Radiographers & Radiological Technologists,ISRRT)# # ~3*5 4p B #~ 7
(2 4% - Radiological Equipment as a Role of Radiographers in Taiwan) ©
\ ISRRT

INTERNATIONAL
SOCIETY OF
RADIOGRAPHERS

c! & RADIOLOGICAL
( TECHNOLOGISTS

Sunday, July 12
7.00am Central US Time

4th Facebook live session

HOST
Napapong Myke Kudlas Hakon Hjemly
Pongnapang US.A Norway
ISRRT-VP Associate Executive ISRRT Vice President
AsiafAustralasia Plrgclenfond Europe/Africa
Thailand -
Guest panelist - :&u

Quality Control of
Radiological Equipment as
Christian Nzotta a Role for Radiographers Chun-Yuan Tu

Professor President, Taiwan Association of
Medical Radiation Technologists
Donna Newman Nigeria

ISRRT-President ISRRT Facebook Live! at
U.S.A. Facebook.com/isrrt.org

ontrol of Radiological Equipment as a Role of Radiographers

s a part of radiographer’s professional practice

Article 12 of Medical Radiation Technologists Act

Radiography and imaging referred to under each subparagrapl
of the first paragraph include the acquisition, processing and
quality control of the image.
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Cardiac catheterization real-time dynamic
radiation dose measurement to estimate
lifetime attributable risk of cancer
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1 Department of Biomedical Imaging and Radiological Sciences, National Yang Ming University, Taipei,
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National Yang-Ming University, Taipei, Taiwan, 4 Department of Radiology, Taipei Veterans General
Hospital, Taipei, Taiwan, 5 Department of Nuclear Medicine, Taipei Veterans General Hospital, Taipei,
Taiwan
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Abstract

Cardiac catheterization procedure is the gold standard to diagnose and treat cardiovascular
disease. However, radiation safety and cancer risk remain major concerns. This study
aimed to real-time dynamic radiation dose measurement to estimate lifetime attributable risk
(LAR) of cancer incidence and mortality in operators. Coronary angiography (CA) with per-
cutaneous coronary intervention (PCl), CA, and others (radiofrequency ablation, pacemaker
and defibrillator implantation) procedures with different beam directions, were undertaken
on x-ray angiography system. A real-time electronic personal dosimeter (EPD) system was
used to measure the radiation dose of staff during all procedures. We followed the Biological
Effects of lonizing Radiation (BEIR) VII report to estimate the LAR of all cancer incidence
and mortality. Primary operators received radiation dose in CA with PCI, CA, and others pro-
cedures were 59.33 £ 95.03 uSv, 39.81 £ 103.85 uSv, and 21.92 + 37.04 uSv, respectively.
As to the assistant operators were 30.03 £ 55.67 uSv, 14.67 + 14.88 uSv, and 4 Sy,
respectively. LAR of all cancer incidences for staffs aged from 18 to 65 are varied from
0.40% for males to 1.50% for females. LAR of all cancer mortality for staffs aged from 18 to
65 are varied from 0.22% for males to 0.83% for females. Our study provided an easy, real-
time and dynamic radiation dose measurement to estimate LAR of cancer for staff during
the cardiac catheterization procedures. The LAR for all cancer incidence is about twice that
for cancer mortality. Although the radiation doses of staff are lower during each procedure,
the increased years of service leads to greater radiation risk to the staff.
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Three-layer heterogeneous
mammographic phantoms
for Monte Carlo simulation

of normalized glandular dose
coefficients iIn mammography

Tien-Yu Chang?, Kuan-Jen Lai?, Chun-Yuan Tu?? & Jay Wu?*

Normalized glandular dose (DgN) coefficients obtained using homogeneous breast phantoms are
commonly used in breast dosimetry for mammography. However, glandular tissue is heterogeneously
distributed in the breast. This study aimed to construct three-layer heterogeneous mammographic
phantoms (THEPs) to examine the effect of glandular distribution on DgN coefficient. Each layer

of THEPs was set to 25%, 50%, or 75% glandular fraction to emulate heterogeneous glandular
distribution. Monte Carlo simulation was performed to attain mean glandular dose (MGD) and air kerma
at 22-36 kVp and W/AIl, W/Rh, and W/Ag target-filter combinations. The heterogeneous DgN coefficient
was calculated as functions of the mean glandular fraction (MGF), breast thickness, tube voltage, and
half-value layer. At 50% MGF, the heterogeneous DgN coefficients for W/Al, W/Rh, and W/Ag differed by
40.3%, 36.7%, and 31.2%. At 9-cm breast thickness, the DgN values of superior and inferior glandular
distributions were 25.4% higher and 29.2% lower than those of uniform distribution. The proposed
THEPs can be integrated with conventional breast dosimetry to consider the heterogeneous glandular
distribution in clinical practice.

102



b [SH AR B O
;”tmximﬁﬁmﬁk@
&

SILRKIEER BUSHE

Chih De Building, Taipei Veterans General Hospital

o2 EUAEARESRMRER

J' Natienal Talwan University Hospital

103



I

®x | omE® (5 NI

X 19 -16 / 16:40-16:50 |

W' HE#M' BEF&E' REW’ AT

Yun-Xuan Tang, Yi-Hsien Lin, Rong-Yuan Wen, Jiun-Ju Chang, Chun-Yuan Tu

j "HABRUMBEANAZRRKGLLSER
: "ALLARLEBELEMRBR
i ‘L ETRSBR
'Department of Diagnestic Radiology, Shin Kong Wu Ho Su Memorial Hospital, Taiwan
'Department of Radiology, National Taiwan University Hospital, Taiwan
‘Department of Radiology, Mackay Memorial Hospital, Taipei, Taiwan

HEBH
ﬂ%ﬁ%%%&ﬁkﬁﬂﬁﬁﬁ%ﬁ’ﬁl&-@Wﬁ@iﬁﬁﬁ%&ﬁ
2 EBBE  RBRILE ST AEARFRR T WA -

M E ok I
AHEAAES REARIG LS EHR - BEREABKH S FREZBM (ACR-
wom,mﬁ%#iﬁkw\mmﬁhﬁ-#ﬁ$ﬂ&ﬁiiﬁmmzmm=

& %R
ﬁﬁwéﬁ%ﬁ%519mw§ﬁi!’Om*ﬁﬁ%%t(p>ﬁﬂ’
%ﬁmiﬁﬁﬂ18mﬁ'ﬁﬂﬂ&ﬂ%ﬁﬁ&?iﬂiﬁﬁﬁ@'m@ﬁ#
#5142 CNR °

& W
%ﬁﬁﬁ?%&ﬁiiﬁﬁ&&ﬁ%ﬁ'$W%ﬁ%ﬂﬁ%$$%?ﬁﬁﬁ$
Bz % SAHRILESIT YRR ALZHE -

— “:‘\-\"
2020 TPART );*-}
Radiological Theranostics in Artificial Intelligence & Innovation ug-iouug-:n-/

EANRE

=/

l

104



