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Determination of myocardial viability in ischemic patients : the value of
two—dimensional ultrasound speckle tracking technology

ZHANG Cuiqing, YE Zhensheng, GUO Wei, LIN Meifu, CHEN Cailong, CHEN Xuemei, LU Lihong
Cardiac Intensive Care Unit, Zhengzhou Central Hospital , Zhengzhou University ,Zhengzhou 450000, China

ABSTRACT Objective To investigate the value of two—dimensional speckle tracking imaging (2D-STI) in detecting
viable myocardium in patients with ischemic cardiomyopathy (ICM ).Methods Thirty cases with ischemic cardiomyopathy were
enrolled in this study. PET/CT, conventional echocardigraphy and 2D-STI were performed on each patient within 1 week before
complete revascularization. The left ventricle was divided into 16 myocardial segments. According to the results of PET/CT
imaging, the myocardial segments were scored with 0~3 points, and the peak radial strain of each myocardial segment under
different scores were compared and analyzed. Results  Altogether 480 segments in 30 patients were analyzed. PET / CT
myocardial metabolic imaging showed 85 segments with normal perfusion (score 0) , perfusion—metabolism mismatch occurred in
310 segments, indicating viable myocardium (score 1~2) , perfusion—metabolism matching occurred in 85 segments, indicating

non—viable myocardium (score 3).2D—STI analysis showed that there was significant difference in peak radial strain between

segments with and without viable myocardium (all P<0.05 ).Conclusion 2D-STI can sensitively and quantitatively evaluate

myocardial motion changes, predict myocardial activity , which is valuable to be applied in clinical practice.

KEY WORDS  Speckle tracking technology ; Ischemic cardiomyopathy ; Viability myocardium ; PET/CT

& 1 M 0 WU (ischemic cardiomyopathy , ICM) Jg&
1 TR B DK B T BOO WLsk M., 5 15E O WUZ AP 2
B IRBE, foe T B A % 3 73 B (LVEF ) J™ 5 R AR Y
— P o X T A AR LAY TCM R, i 32 FE
TRIT IR AL PE . PET/CT J2& H T2 A0 LI 1
0 B b o ELZ T IR AN A% B B e ROXE LA Je o A T
FEUESE , YR BE B B E (two—dimensional speckle
tracking imaging , 2D—STD) Fil I S 0o LA ZE 0o JULIE P

FEA I H AR A BRI S H (2013Y0024)

BT AT R o ASHFSE LA PET/CT K i 25 5 0 4 bR vk
B 7EART 2D-STIAG M TCM 2350 LIS 4 i) g F A (E

BARETE

— T4

VEHL 2014 4F 9 H 2 2016 4F 3 H 8 45 0 1L
WEFE BT WCIA F AT e 4R Bl ik S 204 AR 1) ICM JR 3
3091, Herb 55 24 48], L 6 f4i] , AF 1% 35~79 %, ¥+ (60.0+

VR FALL:450000 M T, KBPH A2 BAS e 05 M rf s B8 B o JUE FEAE M 970 8 (O RIGE ) s A A BR R A2 S I PR BE 2 B A 4 7 I B o IR AR 7 12
W= O JRES B0 , PET-CT 2 hut (BRSEAR WRR L), O AR R 25 2L s Al P 2 24 2 B 2 = PR B J e = (BR T #f)

WIREH 57540, Email : Lulihong168@163.com



c 14 - Il PR A PR 22k 2019 4F 1 A58 21455 13 J Clin Ultrasound in Med , January 2019, Vol.21, No.l

12.2) % Ji 8 8 h~124F , - 34 (6.7+2.3) 4F ; 5 4R 2 ik
TR A A 7N BSOS B, PSR AE 8 1], = & DL
WS 176, AR QSO @F B .0 30 E
K R 20,09 R, ZE =P IKRIHIN AR (LVDd)>55 mm;
BLVEF<50% ; @ e 1R 2y ik i 52 46 7~ ™ 5 5 4R 2 ik o
A% o HEBRARIE < o 0RO I S RO S 5k
PO U RERRE RGO E R 2 P B 2208 K
AEDREEIRA B . T AR T E ez &
HEYAYT RTS8 R B 0 3l B 2D-STL A & . PET/CT
BN-NH. D ALHETE B8 BF-FDG L LA 2 1%
Kidr o P AR A2 B A IR 24D A oY ot it s
BFR 248 ST R B= 24 B e 322 B 2 ik

— AR Sk

1B KA -l GE Vivid 7 % (6 2 3 i 12
E 1S, M4S #5345 % 1.7~3.5 MHz; it 45 Echo PAC 6.0
P TAE S FI 2D-STLA BTk o 3 BCZE MM, -
FEIF I, R Simpson XOF- T 5 i LVEF . #8200 H
K, R A = LB T WL O AR i oK 7 HL 3% 2
3O RIS A ER . B R A% i 2 Echo PAC
6.0 #7 TAE, , 0 2D-STT 4 #r R 1F 0047 )5 6 B bL
IYMT o B PETE BRI LR X I R L (R %R X
SO NUEE —3, RS A 30 A = R — Rzl sk
WUKSF-43 R i RE i TR1R 22 0P L Je BE T BE EE 64>
B, B A w0 ARIKOT A3 R N A RE ] R RE
FREAASY B, 316 5 B, ARAT BN Y B AR 0]
A 2R BT, SR 10 S AN O 20y JoT 3 1 A 4 1 06 A%
] AR BOT-H41E

2.PET/CT % . {#i ] GE Discovery PET/CT LS 164
AL, 55 5 d FH 75 [ Bayer Schering Pharma AG 4= 7%
1) B 25 e v S ¥ 300 (L4 82 ) o 47 PET/CT “N-NH;
O WUHETE AL, Vg HR 7 PET/CT A5 IR | -3k
15 min L[, Bk *N-NH; 370~740 MBq(10~20 mCi),
#rBh 5 min 5 47§ B PET/CT & 1% . Emission i {3 il
Transmission . 1% , R 5 #4174 E 22 . 17 PET/CT
BF-FDG U AR Vg R 2R & 6 h DAL, 1 il
% B 25~50 g, 90 min ik 1 5 *F-FDG 370~444 MBq
(10~12 mCi) , # B b K 45~60 min Ji5 17 PET/CT &
12 , % Emission %% 4 30 min 4, Ho4 7[R PET/CT
PN-NH:#E R4

3.PET/CT & 5Bt N 225 53 16 D15 B, R
g S PE AL GBS PR 73 A 1E 5 35 0 43, TRCS A A1 s
Wi 148, A o A A B 2 2 43, S e o3 A B
M B B RG34 ) 5 0o LI AR T 2 A AN [R) A ) 11
[ — O LT B 22 2 s 2 4N A B2 E B

G A BB X R S E . PET/CT PF43 0 0 43 47K
IEHC WL, IR 153 A 2 53 B om O LA 16 4, 32
3R TCTR O ML,

= GeiteEab

IV FH SPSS 20.0 ST, THE GBI x5 80K, £
ORI B H B T7 22 0 B el AR S ks 96 5 21 1 P
HAA T SNK—q K. P<0.05 HZE AT T2 1 3L

& =R

— PET/CT f A 4%

3041 E I 480 MO I B, Hoh 85 B PET/CT
5043, 310N B PET/CT IS 143 1704, 14017 EE
PET/CT¥43245,85 1T BA PET/CT 143343 W 1,2,

T 2D-STLEEAS ICM R U LTS P 1

[ — O L B, B 2 PET/CT ¥E4 B35, W (R 42
Tia) ], 725 S5 (20 W B A, B A7 06 O JULY B P D {78 1)
I 78 B TCAF G WL B s, 2 R A Gt L
(¥1P<0.05), W3R 1FIE 3,

o

ICM Szt etk 3l ik 22 S0 A8 v B B A ol o8 4
P 25 B500 LA AR 3 ke ot , 32 T 00 UL A I o0
LA | R 12 P 00 LET 4 Ak 8 22 kb0 WUBRE BB, 1%
AR, BAYRIT AR 2 . 1ICM #1758 4 I
iz 5 AR T ORI 5 08 PR O LAY A e 2% DA
OGP, DR B U A W A7 O LG T T 52 42 il iz
HEF.OIRERE R R UGE RAHEEE X, PET/CT
S H AT AR LS M 9 S b (R LA A B3 5
I RAE LA K2 o O LR A 2 S B WU AR I S 88, g%
FIWT O ILZ 15 AR T B RE 1™ O LAY A2 ) 13 A% 2 B2
W2 RE W O RS R R AR . 2D-STIE —Fh
B 2 BRI B A HT R, AT DLW 2 M PE 0 LAY
iz 2 Ak, HANSZ 75 07 0] 5 %5 BE 2 5l ) A 52 T
A GRS R B I B AR T L A I i A = R
AR EE . ASBFSE LA PET/CT K 45 5l 4 i
PRI 2D-STIAG I TCM A8 350 LI M 8 1o A {8, DA
Sl R AR AE R A PPN O LTS P B 5 72 o

Woo 55100 BRI 0o JIL Ay 0 (0 07 A8 ] L 458 T 1l 951
WO WL PE o ABEIE & B, [/ —0 WL B, PET/CT 3
430043, SR TEHHEE AR LT B (E AR 0]
PSR $E R O WUEAS B8 J1 5 5 PET/CT ¥E43M 143,
b 7R P R 22 AR I R A O UL G (R A% [ 10 AR
BRI, B2 750 WL A2 RE T RS 55 s PET/CT 432 247,



I AR S PE 2R 2019 4E 1 HEE 21 855 1] J Clin Ultrasound in Med, January 2019, Vol.21, No.l - 15 -

-

-

A B D) E PET/CT "N-NHs O WU T AL, 5k B BEC K- E 1 540t ; B Al V) T PET/CT ™ F-FDG ORI AR, 83k /R R RE DA AKS-AR
B 5 C R — K P S DI PET/CT SN-NHa 0 WL E BAR, #73k R BEDAACTREE B s D« [/l —H MK PR I I PET/CT “F-FDG 0 LA i
BAR H SR T B IAOTAR L

B1 O PET/CT A AR A PET/CT W43 1 43

A BB S Ak PET/CT “N-NH, U HLHE FE AR A PET/CT “F-FDG O LI 15 , 157 3k 7R i BE L3k LK 3 AR Bt s € D 20 51 [) —348
o7 38 B K Y PET/CT BN-NH U JLHE R 5 A5 H PET/CT “F-FDG 0 LG5 TAZ , 55 3k 7% e 2L 3 WU/K ST 3E i AR it
B2 AR O NLPET/CTACE B AR &, PET/CT P4 3 4%

Fz 1 ICM B PET/CT 4 SR 7 08l (5145 1 BB AR 0] W A% U3 (s ) %
- S KM LRICF
il e R TE G iR (il figk ik TH (21— il {iek T [F] B

04F 32644731 3287+13.00 3518636 36.43+4.08 36.29:5.65 35.53+6.88 43.15:8.04 4045:7.03 42.67¢899 4260584 46.18:5.03 42.65:6.28 21.77:377 2887:543 27.06:349 27724432
19 2469:5.17 242154760 27.93£5.56° 2665607 27.86+4.97° 25.06+4.91° 26.10s6.21° 29.58:836° 2846525 28.90£5.39° 31.73:6.90° 28.15+6.42° 22.89+381° 21.63:2.82° 2234412 22.5542.99°
b 1943:421 14306493 17.0455.02° 1896:438 1896:438 1798:481° 1651+448" 18.77:3.05 1847+434° 21614396 14495255 1843:429 18826424 1942326 19.10:4.04 18042257
35 5.90£550°  6.36£4.127  9.83:6.96 4.94+547° 597+481" 640:5.24" 4233597 235:3.55" 5.58+551° 4.03+426" 3.02:386° 4.18:3.62° 4.69:5447 3.77:336" 363483 5.32:3.90

5 PET/CT 43 043 979 B LA, *P<0.055 5 PET/CT 43 1 431 19 BELLER , "P<0.05 3 5 PET/CT P43 2 43 115 Bt L4, “ P<0.05

S AEThBE , AT 45 5t i 78 2D-STI IR AE S B Hb 2 B0
JULZE il 1) B R T RE o HLC JUE 952 B R 2 TR T
1z g, AR R — 1 iz g, Bk DL 4 Y
18 B R W IE = 2R3 [A] )iz Bl AN S 2L Y, AT e ™
H—FRINREER LS , AR E L R 5 AN TR 8
Rt T AL AR &R JE T AL RS AL PR B 5
R B AR & 2 N ) IR, 2D-STIXC AL
(53 BPRE SN A2 W7 b ke B BOR BR /R

B3 Aok AL Sk UK V-4 45 B 2 i 2 5 L RTiA  2D-STHE /R ICM B T8 V5O LA 7E—
R TR VR 25 T A 1 AR AE B0 LI AR e A B N AR RE T, T TG O LR 1 A8 B T il 22 L 2k
M 3275 O WU A5 RE J1 58 PET/CT T4 8 3 4%, oniE % 2D-STI Al UBUE & BEIEAL ICM (8 O & BE ) iz
VE R 2 0 WL (07 1 A AR ARG, 4o ARG XS PP HLL DL AT SR R R 4
O JULISE 25 B 0% 2 5 136 I FLIGE 5% 1) 7 2% T L Uk 5%
AT REVP G CLATE . LA P A S SRR X (1] i, 205K . 2 A B (ORI U5 14 1 P o P 32
Eﬂ:%’E&ﬁé\ﬁﬂgaﬁ%Epmiﬁ—}/f:ﬂzm\ﬁ*ﬁ:%zlﬁj @[Jj.'l/u?r/‘ﬁﬁ%lgi/’é;&,;(\)lo,12(1):35—38.
Y —Ek [2] Allman KC, Shaw LJ, Hachamovith R, et al. Myocardial viability

2D-STI ﬁ?, ‘(’Eﬁ% \ﬁﬁ@ﬂﬁ}i @%’E‘ Hﬂﬁ%ﬁ Iﬂ s E/:J LI& testing and impact of revascularization on prognosis in patients with




- 16 - I R AR S E 27 20194E 1 HEE 21858 18] J Clin Ultrasound in Med, January 2019, Vol.21, No.1

coronary artery disease and left ventricular dysfunction: a Meta
analysis[ J].J Am Coll Cardiol ,2002,39(7): 1151-1158.

[3] Camici PG, Prasad SK, Rimoldi OE. Stunning , hibernation , and
assessment of myocardial viability [J]. Circulation, 2008, 117 (8) :
103-114.

(4] B850, ER%, T, 55 RSB EHR AR ST BHA S
T U BE 588 70 38 0o LIS 2 A9 i PRAFF 5 L) 1. rh e A T 1=
Sk (TR ,2017,10(1) :9-12.

[5]1 Tt BENYE, BT, 55 BEMGE R RUR AR R R 2 S 67 3k
DIREIRAS T 225 1 B O NLEF TR DR BFSE L) 1 I PR AR P R A4
2018,20(3) :149-152.

[6] WooJS,YuTK,Kim KS, et al.Early prediction of myocardial viability
after acute myocardial infraction by two—dimensional speckle tracking
imaging[ J ].Geriatr Cardiol ,2015,12(5) :474-481.

(ki B2 2017-12-24)

- J% 15 FRiE -

Ultrasonic diagnosis of right atrial metastasis of primary hepatocellular carcinoma:

a case report
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