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Development of Forecasting Technology for Onset of Aortic Dissection using X-ray
Phase-contrast Tomography and Vascular Ultrasonography
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We applied synchrotron-based X-ray phase tomography (XPCT) to 14 human
aortic specimens of acute aortic dissection(AADA) and divided into two groups; formalin-fixed
(Group-A: n=7) or fresh (Group-F: n=7) and densities of tunica media (DTM) were measured. To
investigate the dynamic phenomena under stretching, dynamic X-ray phase tomography (dynamic-XPCT)
were applied for Group-F. Theses XPCT findings were compared to high resolution aortic ultrasound
imaging.

Synchrotron-based X-ray phase tomography had a capability to trace the detail of deformation
process of the aortic wall, and these findings might be reflected in preclinical diagnosis of acute
type A aortic dissection. Theses XPCT findings of aortic wall were compared to high resolution
aortic ultrasound imaging.



40
SPring-8
SPring-8
CT
X CT
CcT
X CT
SPring8
900 5
X 25keV
HDD
20MHz
3
CcT
STjunction
24 Spring-8
5

g/cm®* (1.052-1.076 g/cm®),
1.060% 0.005 g/cm®; A<0.05).
10mm

3cm

X CT
X CT
SPring-8
X CT
180
X
20mm
6
1.067+ 0.001

(1.067+ 0.006vs

34.7+ 1.5 mm



15 F=5IR L ll#EE OB « RENREFEE (Group-F) & IEH (Control) @ LI

Density (g/cm?)

1.1

1.095 _ {v
1.09 4 é +
1.085 ‘}
¢
1.08 # Control
1075 I @ Group-F

0 2 4 6 8 10
Length of stretch (mm)

29.1%+ 1.3% 2.54+ 0.10 mm,
2.14+ 0.06 mm . 15.7%

Aortic ultrasound imaging: AUS
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