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2. Post-systolic shortening (PSS)

PSSIZ [ERHHILIRICA L 2.0 0 | o2 &T, FiZ
SRR CREVIR A PISHA SMIERBIE ) [2EL S
LHEEICTH L. HORHTOBEIEZTHY, HEROWIEHG
FCHBETAZEIEILIZLIIHEETH 57228, Mk N7 Tk
RARY IV T X T AVA 2 E TSI TE 5
(E1)".

PSS EDBIMICBNT ST S7:0, BILO iz
TR LCIEHEIN S X)o7z Voigt S, EILZ WO
HIY TR 7% I Bl 2 =247 S 72440 0B 7B
WT, MERF 7 ZEICIBOHAILA Y - AR LA L —]
fENTZATV, BRLR Y VY F 27T 71O R LR L. &
DR, Vv F 7 I 74 TRILD Y EZR SN FIRICITA
MR PSS BILTBY, BEEZ L% KT 2168 CH 5
IR R A LA IR LT, PSSO IR 1% T3 % post-
systolic index DF A WAEEEICBER TV,

bivbid, EEIIR A B HE O L 2 B Ry 19T 22
7RIS T, MERR 7T SRR AN LA V&
PSSOIREERBILEL /2L 25, PRI K A LA VISR



DI I—FED New Trend

20

A
N x
A\ )
3 £
X ©
N =

B
& g

r=0.38 p=0.07 r=0.84 p <0.0001
0 1 1 1 1 0 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100

ZREFERIMRETE (%) ZEERMFETE (%)

(J Am Soc Echocardiogr 2006; 19: 781-787 & V)5 | A Z)

2 ZEEHIMFETEHOREHERZX N 12 £ PSS.
IVBHIR AR bL 1 > & ERER MR K TRICEZLHEBIEBOH SN AV, PSSDIEIZETH 3 post-systolic index & I&
BELEEYH2. EBHNEEOMAET THPSSIEHIREL T3,

* 7;“~ s

> B

(J Am Coll Cardiol Img 2008; 1: 210-220 & V)5 | IR %)
E3 Velocity vector imaging (VVI) TREhZPSSEHELH I FFZAMIO—E

(MCE) DR RIFHE.

VVITRENB PSS (AERAICEDINY MLTERRENTLND) &, MCEDRERIE
MBI E—FL TS, @mEr =074 CEWAERZERU.

DMFACT ERIZIEZ L L e D2 o 7253, PSSR E DI T
THHBILZ (B2)2. 1L PSS ASIREE O & 1A e T X
HZLERRL, Voigt 5 OFFREZTFAITH DL EbI 5.

F72, AR INVET v FUIEOUEDTH S velocity vec-

tor imaging (VVI) &, -UfEE) % #HERS MV CTERRTS
FiETHAHH5 VVIT/REN L PSS DI LI FSA
Ia—ECEHli SN - FE R o R e L{—% L 7> (E3)Y.

3. PSSICKBEMMXED—5F

JATIBARI= XN, FHIREH O 14T L O 1
W R R 35, LAt B IR - &
IHEDFIRASA SN2 {ThH, 7 BEE B S I35RAF LT
WAL LNEWV. bNbIIEZID L) R 25, PSSET
X BRI ATY) — A A= T O M2 M3 5720,
55 DM ZE - FERET VA HWT, M7 700X
Ml K A B LA v & PSS & RERFIICIEAT L7z, Z O#5R,
P R A P LA & SRR AR I RIE LT A IS

Vol. 7No.1 2012 | Cardiol Jpn Ed 67



FAZERT FAZERF HER®D HER®%30% BiER%1209
°e % % =
| o l\l | v : : lv
500 500 500 500 500
(ms)

(J Am Coll Cardiol Img 2009; 2: 1253-1261 & V) 5| ZE)

E4 BN T7HICLIPERETEHAE-BEREOZ LA 2 K.
FEFEDAA VER. 5HEOBHARRICHEERLHE, URBRAKI M A2 ETHPAICEELTVED,

PSSIFLIES CFRAFL TV (KED).
AVC : KEIRRFEASH.

0.6

IVEEIR A ML A >
o
o w
}_.6*/‘_'

4%, 0O 10 20 30 60 90 120
BERE (D)

121
ot

% -

£ 06|

Q

g 1

y(g', L

5 0 1 T..T
& H T

As“y% As'“y%, 0 10 20 30 60 90 120
L mEAE (D)

(J Am Coll Cardiol Img 2009; 2: 1253-1261 & V)5 |FHAZ)

5 N7 IARICLIEHETHE-BERZOMIBEHRAX ML 1 > & post-systolic index.
FREARDI A CEHROFER. 5HBOTBHE - BERRE, IUBHRAI N MG TARPICEELTWRICHI P HST, PSSDIBETH
% post-systolic index ldFEREI0DICHVWTHERICEEERLTWS. *p <0.05 vs. FAZER

b0 57, PSSIIFHETA 30 LA RIRAF 35 2 &A%
SHho7: (B4, 5. F72, EHsEaliilt, F7r3
VR DB MEF LT, PSSOEAITIEDO LN
72, ZOBBIEARY IV T v &0 7% W TH AR
flicxs (E6)"7.

FRIRIZBVWTD ZOBRIIMERIN TV . Tshii Hid, i
RBEHI1/312B175 A LA Y Z LD SRR AL R
(strain imaging diastolic index:SI-DI) DT AS, 5 K: [
O HIZE - FRER R IR AT A 2 L2 W L2 Y. SIDLIZ
BPSSEFHHI LTS, PSSICEVIKTF 355 CTH 5.
F72, RENTVDEAMA VP H D PSS DFRATHHE 7L
T&%.

68 ] Cardiol Jpn Ed Vol. 7 No. 1 2012

—J, WERBOANA YL — DOV — 2l % 5l 5 2
LT, RFROHOIEE T AN TES. ZOfFED
BIMBCIME T $57:0, 20X RRIHLRISEE A i A
BRI 2R LIELIERESRICRLEIATH 7. bh
bk, 25 BORM%E - HHERETVIZBWTINE WG
L7z%%, 53 E LT, PSS B O L #ETR AR R AT L7225,
PIREIA A VL — PO TR TARPICHEL, A
Ladrorz'.

R THWAIZIE, RIS EE L%, DLV
HEDOREDFRTIPDVEETH L. bhbhOF—4T
DPSS DFRAFREENE LRI TH Y, HR T LI
WEANZE DN B, FRAFE L oD T B & 2 DRI



IENTAL: Radial Strain (%)

DI I—MED New Trend

C IENTAL: Radial Strain (%)

(J Echocardiogr 2010; 8: 140-141 & V)5 |FHAZE)

6 ANyIIVETvELTHRICLIEHHETEHAE-BERROA ML 12K,
FEFEDA ALK, AFZER], B EAER, C:BERKI07, D HERK204., E:BERKI0S, F:HERESD. BERE

BAXRLAUHREELTS, PSSIELIES<HEEFELTWS (KH).
AVC : KEDARFFASH.

HAES AW Z e, BILIC o> TIIBEEH DL A2 5
HIH D, L-T, WREHEICBWT, BEEEA—IE
WIZHZTHPSSHFRAE L TV i i 2 ki, K
AEY —FHECH RN EEZ SN S,

HHOIC

RN T FERARY IV N T v F v 7R VD 2 LT,
PERTILIL A ST 2 S Lo i 38 B T db 5 PSS & il
HZFHC & . PSSIZE M2 5 FIE L7212 b LIS B
35720, TNEHWEIILAET) =4 A=Y Y IHUFET
H5.

X

1) Kawai Y, Tsukamoto E, Nozaki Y, Morita K, Sakurai M,
Tamaki N. Significance of reduced uptake of iodinated

fatty acid analogue for the evaluation of patients with
acute chest pain. J Am Coll Cardiol 2001; 38: 1888-1894.
Dilsizian V, Bateman TM, Bergmann SR, Des Prez R,
Magram MY, Goodbody AE, Babich JW, Udelson JE.
Metabolic imaging with f-methyl-p-['*1]-iodophenyl-
pentadecanoic acid identifies ischemic memory after de-
mand ischemia. Circulation 2005; 112: 2169-2174.
Kontos MC, Dilsizian V, Weiland F, DePuey G, Mahmar-
ian JJ, Iskandrian AE, Bateman TM, Heller GV, Anan-
thasubramaniam K, Li Y, Goldman JL, Armor T, Kacena
KA, LaFrance ND, Garcia EV, Babich JW, Udelson JE.
Todofiltic acid I 123 (BMIPP) fatty acid imaging im-
proves initial diagnosis in emergency department patients
with suspected acute coronary syndromes : a multicenter
trial. J Am Coll Cardiol 2010; 56: 290-299.

Lindner JR, Ismail S, Spotnitz WD, Skyba DM, Jay-
aweera AR, Kaul S. Albumin microbubble persistence
during myocardial contrast echocardiography is associat-
ed with microvascular endothelial glycocalyx damage.
Circulation 1998; 98: 2187-2194.

Vol. 7No.1 2012 | Cardiol Jpn Ed 69



5) Lindner JR, Coggins MP, Kaul S, Klibanov AL, Bran-
denburger GH, Ley K. Microbubble persistence in the
microcirculation during ischemia/reperfusion and inflam-
mation is caused by integrin- and complement-mediated
adherence to activated leukocytes. Circulation 2000; 101:
668-675.

6) Lindner JR, Dayton PA, Coggins MP, Ley K, Song J,
Ferrara K, Kaul S. Noninvasive imaging of inflammation
by ultrasound detection of phagocytosed microbubbles.
Circulation 2000; 102: 531-538.

7) Christiansen JP, Leong-Poi H, Klibanov AL, Kaul S,
Lindner JR. Noninvasive imaging of myocardial reperfu-
sion injury using leukocyte-targeted contrast echocardiog-
raphy. Circulation 2002; 105: 1764-1767.

8) Kunichika H, Peters B, Cotter B, Masugata H, Kunichika
N, Wolf PL, DeMaria AN. Visualization of risk-area
myocardium as a high-intensity, hyperenhanced “hot
spot” by myocardial contrast echocardiography following
coronary reperfusion : quantitative analysis. J Am Coll
Cardiol 2003; 42: 552-557.

9) Villanueva FS, Lu E, Bowry S, Kilic S, Tom E, Wang J,
Gretton J, Pacella JJ, Wagner WR. Myocardial ischemic
memory imaging with molecular echocardiography. Cir-
culation 2007; 115: 345-352.

10) &R EZ, BN, HAE. BRI W B2 PSSO
AHPE. Ta—2011; 12: 22-30.

11) Voigt JU, Exner B, Schmiedehausen K, Huchzermeyer C,
Reulbach U, Nixdorff U, Platsch G, Kuwert T, Daniel
WG, Flachskampf FA. Strain-rate imaging during dobu-
tamine stress echocardiography provides objective evi-
dence of inducible ischemia. Circulation 2003; 107: 2120~

70 ] Cardiol Jpn Ed Vol. 7 No. 1 2012

2126.

12) Okuda K, Asanuma T, Hirano T, Masuda K, Otani K,
Ishikura F, Beppu S. Impact of the coronary flow reduc-
tion at rest on myocardial perfusion and functional indi-
ces derived from myocardial contrast and strain echocar-
diography. J Am Soc Echocardiogr 2006; 19: 781-787.

13) Masuda K, Asanuma T, Taniguchi A, Uranishi A, Ishi-
kura F, Beppu S. Assessment of dyssynchronous wall mo-
tion during acute myocardial ischemia using velocity vec-
tor imaging. JACC Cardiovasc Imaging 2008; 1: 210-220.

14) Asanuma T, Uranishi A, Masuda K, Ishikura F, Beppu S,
Nakatani S. Assessment of myocardial ischemic memory
using persistence of post-systolic thickening after recov-
ery from ischemia. JACC Cardiovasc Imaging 2009; 2:
1253-1261.

15) Asanuma T, Masuda K, Beppu S, Nakatani S. After-the-
fact recognition of myocardial ischemic insult : signifi-
cance of post-systolic thickening evaluated by speckle
tracking echocardiography. J Echocardiogr 2010; 8: 140-
141.

16) Ishii K, Suyama T, Imai M, Maenaka M, Yamanaka A,
Makino Y, Seino Y, Shimada K, Yoshikawa J. Abnormal
regional left ventricular systolic and diastolic function in
patients with coronary artery disease undergoing percuta-
neous coronary intervention : clinical significance of post-
ischemic diastolic stunning. J Am Coll Cardiol 2009; 54:
1589-1597.

17) Asanuma T, Fukuta Y, Masuda K, Hioki A, Iwasaki M,
Nakatani S. Assessment of myocardial ischemic memory
using speckle tracking echocardiography. JACC Cardio-
vasc Imaging 2012; 5: 1-11.



