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Assessment of myocardial ischemic memory using 3D speckle tracking echocardiography
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Recently developed 3D speckle tracking echocardiography (3D-STE) has the
potential to address the several issues of ischemic memory imaging by the 2D speckle tracking technique.
We evaluated whether 3D-STE could be used for the assessment of myocardial ischemic memory with the
animal experiments. In the results, subtle abnormal myocardial motion could be detected by 3D-STE after
recovery from ischemia. In conclusion, we think that 3D-STE can assess myocardial ischemic memory.



post-systolic
shortening: PSS
1,2
PSS
3,4
2D
2D
3D

3D

3D
3D
3D
- 3D
15
60 80%
Artida : 34 fps
3D
3D
5
PSS
PSSindex PSS
ESL
ESL index ESL
ROC
AUC
10 2
60 GE Vivid E9
10
20 30 60 3
FR: 22 38 48fps 3D

PSSindex ESL index

ESL PSS
PSSindex ESL index

AUC



0.796 ESL index 0.844 PSSindex 0.853

3D
PSSindex FR 38
48 20
FR 22
PSS
PSS index 20
PSS index

VS. 20
: ; 0.01+0.03 vs. 0.15+0.11,
p<0.05,

;0.04+0.07 vs. 0.13+0.13,
p=NS, ;0.01+£0.01 vs. 0.11+0.11,
p=NS) 3D

ESL index
ESL ESL time
10
PSS index ESL time
ESL time: 63%, 81%
PSS index: 94%, 94%
3D
PSS
2D 3D

1 Okuda K, Asanuma T, Hirano T, Masuda K,
Otani K, Ishikura F, Beppu S. Impact of the
coronary flow reduction at rest on
myocardial perfusion and functional indices
derived from myocardial contrast and strain
echocardiography. J Am Soc Echocardiogr
2006;19:781-787

2 Masuda K, Asanuma T, Taniguchi A,
Uranishi A, Ishikura F, Beppu S. Assessment
of dyssynchronous wall motion during acute

myocardial ischemia using velocity vector
imaging. J Am Coll Cardiol Img
2008;1:210-220

3 Asanuma T, Uranishi A, Masuda K, Ishikura
F, Beppu S, Nakatani S. Assessment of
myocardial ischemic memory using
persistence of post-systolic thickening after
recovery from ischemia. J Am Coll Cardiol
Img 2009;2:1253-1261

4 Asanuma T, Fukuta Y, Masuda K, Hioki A,
Iwasaki M, Nakatani S. Assessment of
myocardial ischemic memory using speckle
tracking echocardiography. J Am Coll
Cardiol Img 2012;5:1-11

5 Seo Y, Ishizu T, Enomoto Y, Sugimori H,
Aonuma K. Endocardial surface area
tracking for assessment of regional LV wall
deformation with 3D speckle tracking
imaging. J Am Coll Cardiol Img
2011;4:358-365

8

Toshihiko Asanuma, Satoshi Nakatani.
Myocardial ischaemia and post-systolic
shortening. Heart 2015; 101: 509-516 DOI:
10.1136/heartjnl-2013-305403

2015; 16: 348-352

Sakurai D, Asanuma T, Masuda K, Hioki A,
Nakatani S. Myocardial layer-specific analysis of
ischemic memory using speckle tracking
echocardiography. Int J Cardiovasc Imaging
2014; 30: 739-748 DOL:
10.1007/s10554-014-0388-x

. Heart View
11 2013; 17: 89-95

, . Post-systolic shortening
2013; 73: 218-223

2013; 14:
186-193

Cardiol Jpn Ed 2012; 7: 65-70

Asanuma T, Fukuta Y, Masuda K, Hioki A,



Iwasaki M, Nakatani S. Assessment of
myocardial ischemic memory using speckle
tracking echocardiography. J Am Coll Cardiol
Img 2012; 5: 1-11 DOI:
10.1016/j.jemg.2011.09.019

6

Sakurai D, Asanuma T, Masuda K, Oka M,
Kotani K, Inoue K, Nakatani S. Post-systolic
shortening and early systolic lengthening in the
ischemic segment are affected by the contractility
in its adjacent segment. Scientific Sessions 2014
of the American Heart Association 2014 11
15 2014 11 19  Chicago, USA

E £} > >

E E E

Post-systolic shortening  early systolic

lengthening :2D

3D .62
2014 9 26

28

Masuda K, Asanuma T, Koriyama H, Sakurai
D, Oka M, Kotani K, Nakatani S. Myocardial
ischemic memory assessed by 3D speckle
tracking echocardiography: comparison of
circumferential, longitudinal, and radial strains.
European Society of Cardiology Congress 2014
2014 8 30 2014 9 3  Barcelona,
Spain

Masuda K, Asanuma T, Koriyama H, Sakurai
D, Oka M, Kotani K, Nakatani S. Diagnostic
ability of early systolic lengthening in evaluating
myocardial ischemic memory. European Society
of Cardiology Congress 2014 2014 8 30
2014 9 3  Barcelona, Spain

.39
2014 6 13 2014 6 15

Masuda K, Asanuma T, Sakurai D, Koriyama
H, Nakatani S. Mechanism of myocardial
ischemic memory: why does post-systolic
shortening persist after brief ischemia? European
Society of Cardiology Congress 2013 2013 8
31 9 4 Amsterdam, Netherlands

Q)

ASANUMA, Toshihiko

80379271

2
MASUDA, Kasumi
20533293
NAKATANI, Satoshi

50393221



