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ForhEeo e
Following increase healthcare expenditures and standard of living -

advanced equipment of radiology be used in clinical growing rapidly - at
the same time the medical exposure is higher than the past. In order to
assure the medical facilitates service quality of the radiologic technology as
well as keep radiation dose reasonable > the Regulatory Authority

( Atomic Energy Council ) has established "Medical radiation exposure
quality assurance standards" on July 2005 » provide for the medical
exposure quality assurance program and promulgated for facilities of

diagnostic radiology.

Cardiac catheterization and angiogram facilities both are high-speed
developed. Widespread of the clinical construction and always real-time

procedures > may be high enough to induce radiation doses for patients

and workstaff. For assuring medical personnel radiation safety and

maintain equipment performance > this project propose to accomplish two
specific aims with a period of two year : 1. To help the medical

professionals understanding quality assure programs workflow and also

could be accomplished. 2. Fill out this questionnaire > on-site QA item

measurement and return data by mail.

Base on above questionnaire and on-site survey > feasibility

assessment of cardiac catheterization and angiography facilities quality is

assured to be standard. some processes are also include in this study -
such as attending the task force meeting then drafting a QA plan - at one
time » experts’ conference could also be take place. Simultaneously > the

regulatory authority provides training course to strengthen healthcare staff

medical radiation exposure quality assurance knowledge.



Analyze the QA data from this study > including equipment
characteristics » image qualuty and dosimetry measurement instruments
characteristics » the variations from the dose calibration methods -
medical units and personnel statuses which will be an important reference
for the improving of quality assurance in cardiac catheterization and
angiograhy radiology.
keyword : cardiac catheterization ~ angiography ~ medical radiation

exposure quality assurance
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(4)EE38mmiaR#E 20 mm R : 3 100 ATRORMEM AT




GRS

(5)BE38mmiaR&E 2.0 mm il /81 3.0 mm tahk : AREAKBEE -
3 2EBE X ARFHNRASEAEBBEEESESIRELZZNSID K

3% - REZFMBENFAEZR SID R 4% -

it RERBARAFEERRFRFREIRR FFEEENTEEGE RS ZAHEBEE

T -

5 BEREAEE 38mmEsRE 0S5 mm il - 3R 75 AFTREEIEARE

R SR -

i1 6 BREID : ACRR/FBREEEESRELNR 90 kV 2GR ; BE

i

38 mmia R 0.5 mm SR EEEERELNR 70 kV ZAEKHE ; BEE
38 mm 2/ 2 2.0 mm iR EEEEBBRERNS 90 kV ZHEIERYE ; BE
38mmiaRE 2.0 mm I H 8 3.0 mm iR EEEEEENS 110kV Z
ARG, BRABEREASATEEEREA -

i

77,8 10: 1. EERBET70kV EAH 1.5 mm miERH ( EXREIESHEAR 2006

#6510 BAT) 3 1.8 mm 3298 H ( BIRENE R EIR 2006 £ 6
510 B%)-

2. EEEE 80 kV 5/ 2.3 mm 578 A (&S DM 2006
6510 B4 ) 50 2.9 mm 3598 K ( EIRESE AR 2006 £ 6
B 10 B )- Hit&EEEHALE2E FDA -

59,11 :
> BEMETRFRIEEEENEEBNFEBYE BEEBEBERNEEEREL

BREND] - EE(E . EBRE 70KV FERBEBAREZR L5 mm izEA (B
S HEAR 2006 £ 6 H 10 HAT ) & 1.8 mmimiEq ( EXXEEHIR
2006 £ 6 H 10 H#& ); EEBE 80 kV FEEBBAREZRN 2.3 mm =& A

( ERRIEHER 2006 & 6 5 10 HAY ) sk& 29 mm ok ( E¥K&EEH

HARR 2006 F 6 H 10 H# )-
o2EZXEEmEmEEEES (U.S. Food and Drug Administration,
FDA ) &R X Y EEERE Table 1 5288 - US.FDA A& T ¢

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cf
m?cfrpart=1020&showfr=1

Table 1

X-Ray Tube Voltage Minimum HVL

(kilovolt peak) (mm of aluminum)
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https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?cfrpart=1020&showfr=1
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?cfrpart=1020&showfr=1

it 1

Designed Measured Specified Dental |--Other X-Ray  II--Other X-Ray
Operating Range Operating Potential Systems ' Systems * Systems *
Below 51 30 15 0.3 0.3
40 15 04 0.4
50 15 0.5 0.5
51to 70 51 15 1.2 13
60 15 13 15
70 1.5 15 18
Above 70 71 2.1 2.1 2.5
80 23 2.3 2.9
90 25 2.5 3.2
100 2.7 2.7 3.6
110 3.0 3.0 3.9
120 3.2 3.2 43
130 35 35 4.7
140 3.8 3.8 5.0
150 41 41 5.4

'Dental x-ray systems designed for use with intraoral image receptors and manufactured
after December 1, 1980.

’Dental x-ray systems designed for use with intraoral image receptors and manufactured
before or on December 1, 1980, and all other x-ray systems subject to this section and
manufactured before June 10, 2006.

*All x-ray systems, except dental x-ray systems designed for use with intraoral image
receptors, subject to this section and manufactured on or after June 10, 2006.

13 oEEBAMAREREIREY - A BEE 38 mm iatki 2.0 mm
ARE3ImMmiss -
mintHEEE % : [E 1-8]
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i 2

T~ iR (e

mnPRIEFSEEZEHIT AR

(TAZR, B 5 I T Rl i g SR B A )

anbRIESE AR A

PR T A PR ESE T R IR E /INEF/H

CEEBT Tan ORI F SR EH EE) /NKF/ A
IINIRF /A4
TINEF /-

T+ BRNEEAHEERRE K AV RN 2 2 8@ SR 2
(BRE)EE » EERERHHE IR
oDl 2R WEF GBER)
02. &
T2 FEkH RS ARIERUNE ? (THEEE - AT ASER s TR
o1 fERIEET BREETHE
D 2. HEIEHUREE L NIEEHR)
0 1. DAP &Y, KAP
02. BEFfERIE cumulative dose ( NIBSZ B & Reference dose
reference point air kerma ) #5785 RREIRAIRIEE S =/
03. FzfE7I& Skin dose
0 3. HAth (FHEHEARE)
04 NERE EhEETAE
+= - EERIERREZ2F R HEAERL (reference point) HYE
01 fR4EEE] FDA GEFR (ERET: EEERCGHCEEE 30 A0 < )

02. fRIE IEC EF (FRHH: BlieE 005 isocenter 1R 15 A77FE © )




i i 2

4y 1EC RIS A S5 1-VURA
o 3. HAr (5141 interventional reference point /& skin dose ) » FEEEFE T
JiZEHR
1~ HEs (Isocenter) A : (415 Biplane HAIEE R (E/EEK B HHES )
BT =R e by IEC - AIFREEET TOIREE

1. EER 1/ AP J1e) ¢ FEEREERT (GHHEE) A5TE -
2. EEK 2/ Lateral Jy[m ¢ FEEEEEDE (FHIEE) N7
J}é’& o

I~ FETE THVE S R B ¢ (SRS SA ARV NYEIER - 55
BAE T HAM sZEEE - )

o OEEZERER, (Cardiac Catheterization) :

1. oRenalartery ~ arterial vascular angiography of limbs

2. 0O Evaluate the pressure of cardiac chambers ~ oxygen saturation -
myocardial contractility and congenital heart defect (CHD )

3. o Evaluate the cardiovascular function ~ severity of valvular stenosis

and undergo treatment.
4. o HAth

o ARIZE"
1. o Transjugular intrahepatic portosystemic shunt creation
2. 0O Biliary drainage
3. Nephrostomy
o For obstruction
O For stone access
4. o Pulmonary angiography
5. O Inferior vena cava filter placement
6. Renal or visceral angioplasty
oWithout stent
oWith stent
7. lliac angioplasty
oWithout stent
oWith stent
8. O Bronchial artery embolization



i i 2

9. O Hepatic chemoembolization
10.0 Uterine fibroid embolization
11.0 Other tumor embolization
12.0 Gastrointestinal hemorrhage localization and treatment
13.Embolization in the head
O For AVM
o For aneurysm
O For tumor
14.0 Vertebroplasty
15.0 Pelvic artery embolization for trauma or tumor

16.0 Embolization in the spine for AVM or tumor
17.0 HA:

(* &) Miller D. L., Kwon D., and Bonavia G. H., “Reference levels for patient

radiation doses in interventional radiology: Proposed initial values for U.S.
practice,” Radiology 253, 753—764 (2009). doi: 10.1148/radiol.2533090354.)
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Cardiac Catheterization and Angiography Equipment Questionnaire Analysis
Report

Weng-Chi Leong®, Kuang-Hua Chu?, Chia-Chi Hsiao®, Chun-Yuan Tu*

Department of Radiation Protection, Atomic Energy Council*
Children's Hospital of China Medical University?
Department of Radiology, Kaohsiung Veterans General Hospital®
Department of Radiology, Mackay Children’s Hospital, Taipei, Taiwan*

Abstract

Cardiac catheterization and angiography equipment, which are often used for dynamic interventional
examination, have high clinical use rate and long treatment time. Therefore the radiation dose received by
patients and clinical staffs is relatively high. In order to ensure the medical exposure quality and radiation
safety of patients and workstaffs, the Regulatory Authority (Atomic Energy Council) has carried out the
two-year Study on the " Cardiac catheterization and angiography equipment quality assurance " since
January 2018. During this project, 302 cardiac catheters and angiogram facilities were also surveyed. By
analyzing the collected questionnaires we could understand the actual use of the equipment in Republic of
China. The contents of the questionnaire include basic information of cardiac catheters and angiogram
facilities, radiation safety and radiation protection, equipment characteristics, clinical examination types,
equipment’s use classification, quality assurance information, operators of quality assurance, operation time
and number of operators, maintenance records and so on.

Keywords: cardiac catheterization, angiography , medical radiation exposure quality assurance.
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