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Development of the less invasive coronary artery imaging method for the
high-risk patients group of the ischemic heart disase
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One of the major challenges in coronary computed tomography angiography
(CCTA) is the presence of severe calcifications in the coronary arteries. We developed the
subtraction coronary CCTA. Twenty patients with calcium scores of >400 underwent subtraction CCTA
followed by invasive coronary angiography (ICA). The sensitivity, specificity, positive predictive
value, and negative predictive value for subtraction CCTA were 94.1, 85.4, 82.1, and 95.3 %,
respectively.

The conventional subtraction CCTA requires a long breath-holding time. This is a major problem in
clinical practice. We explored a modified subtraction CCTA with a short breath-holding time. 11
patients with a calcium score >400 and short breath-holding time (<20 s) underwent modified
subtraction CCT followed by ICA. The sensitivity, specificity, positive predictive value, and
negative predictive value for subtraction CCTA were 90.9, 87.5, 76.9, and 95.5 %, respectively. The
mean breath-holding time was 13.0 + 0.9 s.

CT



CT

40
2013

[http://www.j-circ.or.jp/jittal_chosa/]

CT
320 CT
CT
CT
CT
cT
CT
CT
rigid
non-rigid
CT
CT
400
CT
23-104
cT
CT
cT

20

CT

CT

120 kv
Hounsfield unit 65-80%
0.5mm

AIDR 3D standard

CT

20 17
3 7+ 7.1
gold standard
CT
CT
43.9
8.5 P=0.004)
88.2
62.5 88.2 94.1

82.1 95.3

28
0.275
FC44

62.5
85.4



Yoshioka K, et al Subtraction coronary
CT angiography using second-generation
320-detector row CT. Int J Cardiovasc
Imaging 31 Suppl 1: 51-58, 2015

20 40

3
CT
cT
CT
cT
CT
CT
cT

30
CT

CT 10

15 (Yoshioka K,

et al Modified subtraction coronary CT
angiography method for patients unable to
perform long breath-holds: a preliminary
study. Acad Radiol 23: 1170-1175, 2016)

Breath-holding Time

Density (HU)

I Bolus-tracking scar

Post- Mask | Time

contrast Scan
Cortrast [ Scan
Injection

Breath-holding
ANNOUICENTyent

4 CT
CT 10
20
11
5 6 69.2+ 10.0

CT

CT
51 17 P

<0.001)
90.9 54.2 47.6 92.9
90.9 875 76.9 95.5

(Yoshioka K,et al:

Diagnostic accuracy of a modified

subtraction coronary CT angiography with

short breath-holding time: a feasibility

study. Br J Radiol 89(1066):

20160489.2016)

4

Yoshioka K, Tanaka R( 10 1

2 ) Diagnostic accuracy of a
modified subtraction coronary CT
angiography with short breath-holding
time: a feasibility study. Br J Radiol

89(1066): 20160489.2016

DOI: 10.1259/bjr.20160489

Yoshioka K, Tanaka R 9 1

2 Modified subtraction coronary
CT angiography method for patients
unable to perform long breath-holds: a
preliminary study. Acad Radiol

23: 1170-1175, 2016

DOI: 10.1016/j .acra.2016.04.012

Yoshioka K, Tanak R 6 .1
2 Subtraction coronary CT
angiography using second-generation
320-detector row CT. Int J Cardiovasc

Imaging , 31 Suppl 1: 51-58,
2015
DOI: 10.1007/s10554-015-0630-1
IVR
CT 62:
657-660, 2015
10

CT 30

2016 12 11

cT

45 2016
10 22
FFR-CT
75
2016 4 17
CT 80
2016 3 19
cT
2015 2015

11 6

TAG Translumnal Attenuation Gradient



51
2015 10 3

TAG(Transluminal Attenuation Gradient)

63 2015
9 20
CT 100
CT
63 2015
9 20
50
2014 9 26
CT
104
2014 7 18
2

MDCT 2015 17-21

Update
2015 13-17

o 1

Medical Image processing apparatus
Sunami K, Arakita K, Ozaki M,
Yoshioka K, Tanaka R, Muranaka K

14/723908
2015 5 28

o 1

Medical Image processing apparatus
Sunami K, Arakita K, Ozaki M,
Yoshioka K, Tanaka R, Muranaka K

US 9563968 B2
2017 2 7

o
YOSHIOKA, Kunihiro

70210648

@

®
TANAKA, Ryoichi

30393218

*
MURANAKA, Kenta

(ARAKITA, Kazumasa)



