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Abstract

The Quality Assurance (QA) program for medical radiation exposure ensures the
safety, performance stability, and diagnostic image quality of radiological equipment,
forming a fundamental basis for exposure optimization and regulatory management.
Following the 2023 regulatory amendments—which mandated QA requirements for
cardiac catheterization or angiography X-ray equipment and revised several QA items
for computed tomography (CT) scanners—systematic field measurements and data
collection are needed to evaluate actual implementation across medical institutions.
This project performed standardized phantom-based QA measurements on cardiac
catheterization or angiography X-ray equipment and CT scanners nationwide,
constructed a national QA database, and developed Equipment-Specific Reference
Levels (E-SRLs) to support cross-equipment performance comparison. In addition,
international QA standards for fixed, portable, and vehicle-mounted CT scanners were
reviewed to inform future policy refinement.

The two-year project comprised three major objectives: (1) to complete on-site
QA inspections of cardiac catheterization or angiography X-ray equipment and CT
scanners across Taiwan, assess the effectiveness of regulatory implementation, and
collect feedback from clinical personnel; (2) to build a comprehensive QA
measurement database using on-site phantom-based data, analyze radiation output and
equipment performance distributions, and propose preliminary E-SRLs; and (3) to
compare international QA requirements for fixed, portable, and vehicle-mounted CT
scanners and evaluate their relevance to domestic QA standards.

During the project period, QA measurements were completed for 301
radiological devices nationwide, including 163 cardiac catheterization or angiography
X-ray equipment and 138 CT scanners. All measurement results were compiled into a
structured national QA database. Based on standardized phantom measurements, the
proposed E-SRLs are as follows: for cardiac catheterization or angiography X-ray
equipment, 1.4 R/min for frontal X-ray tubes and 1.7 R/min for lateral X-ray tubes;
for CT scanners, 6.2 mGy for pediatric abdominal examinations, 60.9 mGy for adult
head examinations, and 12.2 mGy for adult abdominal examinations. Additionally,
user-friendly operational procedures for QA implementation were developed for
cardiac catheterization or angiography X-ray equipment, CT scanners, and
mammography X-ray equipment. Three hands-on QA training workshops were
conducted to enhance clinical staff competencies in performing QA tasks and
interpreting regulatory requirements. Finally, an extensive literature review and
comparative analysis of international standards were conducted, encompassing QA

frameworks for fixed, portable, and vehicle-mounted CT scanners.



Overall, this project established Taiwan’s first nationwide phantom-based QA
dataset and proposed Equipment-Specific Reference Levels tailored to the domestic
clinical environment. The outcomes provide a robust evidence base for strengthening
the national QA framework for medical radiation exposure and advancing long-term

radiation protection policies.

Keywords: Quality Assurance for Medical Radiation Exposure, cardiac
catheterization, angiography, cardiac catheterization or angiography X-ray equipment,
computed tomography (CT) scanners, mammography X-ray equipment, Equipment-
Specific Reference Levels (E-SRLs), portable CT, vehicle-mounted CT
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70 1.8 2.5° 2.5° 2.5° 2.1° 1.8 1.5¢ 1.8 1.5¢
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100 3.6 3.6 3.6 3.6 2.7° 3.6 2.7° 3.6 2.7°
110 3.9 3.9 3.9 3.9 3.0 3.9 3.0° 3.9 3.0°
120 43 4.3 43 43 3.2¢ 4.3 3.2¢ 43 3.2¢
130 4.7 4.7 4.7 4.7 3.5¢ 4.7 3.5¢ 4.7 3.5¢
140 5.0 5.0 5.0 5.0 3.8¢ 5.0 3.8° 5.0 3.8°
150 5.4 5.4 5.4 5.4 4.1¢ 5.4 4.1° 5.4 4.1°

Ry S PEF SRS 311
biot SR AR il

ERTEY S PR R )

54



2R FR RS EFATHE
(15 P B1~211E5 P B.3)
m%ﬁizm&ﬁéiﬁﬁﬁw8;’#%E%#§89’?%ﬁﬁlw

S HPRATR S F TR (ZR) A~ TEEhRE, ~ TH
Bimh ) 3P 2 MFF R A0 THKE  REERGF 2HRAFBEPS
g y & é. *%e Lﬂaxl‘]‘k—: Ol%ﬁ)*ﬁié%ﬁﬁgﬁgtﬁpﬁ#iﬁ_ °

=

— VB
(=) B (zF) iFTR
FARAS AL ET ARG Ip/om 0 B fRAT R IR BT
FEAFESIp/om o R R A A EINE BT RIS T 0 4
MTF 10%z. & &5 L & 5 X Lﬁl ® 20%10 7 0 B E o, BrdeT
1% fehi b 52 hdsick 2 4o P mAs &
28 ACRILEBRNETHFH
3.8-% % (Window Width, WW) # & 1 100 - ¥ % (Window Level, WL) # &
110015 » R F R EERFAFE  ERRREFFHT AL L EFR G
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1. 5 AR B A S04 458 X0 R SRR A 0 35 PR B BT R A AR IE S B R T
KR SRABREREE
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kernel) > ¢ 7 € 2 jgA B (Reconstruction kernel or filter) » @ &% g A B
(Standard kernel) ¥ % £ * Aptied [4]c ¥ T @ * F gy § g 2 F
ii;{ g ,,z__‘/ﬁﬁ pES [34] °

F %’%5’}?1‘%”'*@& PR ENBEI TR VR R 3 R AR DR

@ﬁ¢ FPEAGE B IREIEEFE2 A HEFBITA T IGRE o

64



T~ ey kT
T B A3~1 13 P B.3)
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NEBEEHL TRRE Y2 KT (National Diagnostic Reference Levels,
NDRLs) | - %5 AR R W1 9144 kT (Local Diagnostic
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