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Comparative Evaluation of Patient Radiation Dose Between New and Old X-ray Systems in
Percutaneous Coronary Intervention Using a Dose Management System
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[Abstract]

The purpose of this study was to compare radiation exposure and image quality between new and old angiographic
X-ray systems used for percutaneous coronary intervention (PCI), using a dose management system. The study included
136 patients who underwent PCI for single-vessel coronary artery disease. Comparison items were fluoroscopy time,
radiographic acquisition time, and reference air kerma (Ka,r). Analysis was performed using the Wilcoxon rank-sum test
and Spearman’s correlation coefficient. The new system reduced Ka,r during radiographic acquisition by approximately
40%, yielded significantly higher visual assessment scores, and showed good correlations between body mass index (BMI)
and radiographic exposure parameters. Utilizing the dose management system enables quantitative assessment of system-

specific dose characteristics and is useful for managing and optimizing patient radiation exposure.
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Table 1 Filters and Detector dose Settings in the Old and New Systems

Old system

New system

Fluoroscopy

Radiography

Fluoroscopy Radiography

Filter 0.4 mmCu+1.0 mmAl

Detector dose 250 nGy/s

0.1 mmCu+1.0 mmAl

140 nGy/frame

0.4 mmCu+1.0 mmAl
200 nGy/s

0.4 mmCu+1.0 mmAl
60 nGy/frame
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HEHFHT 21X JMP Pro 16.0(SAS Institute, Cary,
NC, USA) #fEHL 7.

AN R 3600 2 BEEHR (&, KE, BMIL
i), AR, Borhel, Karis X OBLEEFMN 2
2 7 Oz, Wilcoxon DIEALHIBE & v 72,
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Table 2 Comparison of Patient Characteristics between the Old and New Systems

05

Vessel Systems Height (cm) Weight (kg) BMI Age (years)
Old system 162.3+11.4 62.9+12.7 23.8+3.5 72.7+13.0
Right coronary artery New system 165.2+9.7 66.8+14.7 24.3£83.7 71.8£9.3

p-value 0.32 0.46 0.29 0.46

Old system 162.7+10.2 65.8+12.6 24.8+3.4 73.4+11.1

Left anterior descending artery New system 161.1+£10.2 62.7+12.2 23.9+£2.9 71.8%t12.1
p-value 0.30 0.06 0.10 0.29

Old system 164.2+7.1 68.3+13.5 25.3+x4.4 72.3+£10.8

Left circumflex artery New system 162.1+£8.0 65.7+14.1 24.9+45 74.1£10.6
p-value 0.40 0.18 0.33 0.42
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Fig.2 Comparison of Fluoroscopy Time between the Old and New

Systems

A: Right coronary artery B: Left anterior descending artery
C: Left circumflex artery
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Fig.3 Comparison of Acquisition Time between the Old and New

Systems

A: Right coronary artery B: Left anterior descending artery
C: Left circumflex artery
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Fig.4 Comparison of Fluoroscopic Ka,r between the Old and New

Systems

A: Right coronary artery B: Left anterior descending artery
C: Left circumflex artery
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Fig.5 Comparison of Acquisition Ka,r between the Old and New
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Systems
A: Right coronary artery  B: Left anterior descending artery
C: Left circumflex artery
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Fig.6 Relationship between Fluoroscopy Settings and BMI
in the Old and New Systems
A: Relationship between Tube Voltage and BMI

B: Relationship between Tube Current and BMI
* Dotted line: Old System Solid line: New System

Fig.8 Comparison of Visual Image Quality
Between the Old and New Systems
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Evaluator

Old system New system
Evaluator A 2.60 £ 0.70 4.60 £ 0.52
Evaluator B 2.40 + 0.52 4.00 + 0.82
Evaluator C 2.50 + 0.53 4.30 + 0.67
Evaluator D 2.70 £ 0.67 4.00 = 0.82
Evaluator E 2.50 £ 0.71 4.00 £ 0.67
Evaluator F 2.20 £ 0.42 3.90 £ 0.74

Fig.7 Relationship Between Acquisition Settings and BMI
in the Old and New Systems
A: Relationship between tube voltage and BMI

B: Relationship between tube current and BMI
* Dotted line: Old System  Solid line: New System

Fig.9 Comparison of visual scores between the
Old and New Systems for each evaluator

¥ @ 41 (713)



$ ﬂﬁ Arts and Sciences

Old system

New system [

I

Old system | New system
| I

Fig.10 Comparison of Images of the Same Angle in the Same Patient between the Old and New Systems
A:LAO B:LAO-CAU C: RAO-CAU
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