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Evaluation of Regional Diastolic Function in Patients with Myocardial Infarction
Using Quantitative Tissue Velocity Imaging
WANG Jin-rui » YANG Ying » YANG Jing-ying , et al
(Institute o f Ultrasound s Inner Mongolia s Dongsheng 017000, China)

[Abstract] Objection This study was undertaken to detect the regional diastolic wall motion features during isovolu-
mic relaxation and early diastole in patients with coronary artery disease, and their clinical significance. Methods 18
patients with myocardial infarction(MI) and 20 normal subjects(Nor) underwent quantitative tissue velocity imaging
(QTVD with frame rates of over 60 per second. Off-line left ventricular regional velocity profiles along long axis were
obtained synchronously, and peak tissue velocities of LV segments during isovolumic relaxation (Viz), early diastole
(Vg) and atrial contraction (V,) were measured. Mitral valve peak flow velocities during early diastole (E) and atrial
contraction (A) were also measured and A/E ratio was calculated. Results V< 2.0cm/s in 17 of 20 normal subjects
(85%), 344 of 360 (95.6%) myocardial segments, and the average value is —0. 264 1. 13cm/s; Vg >>2. 0cm/s only
in 3 of 20 subjects (15%), 16 of 360 (4.4%) segments. Whereas Vig=>2cm/s in 16 of 18 (88. 9% ) MI patients, 77 of
324 (23.8%) segments; Vig<<2cm/s in 2 of 18 (11.1%) patients, 247 of 342 (76.2%) segments, with average of 0.
04=+1.46cm/s. The differences of Vig=>2. 0cm/s numbers (P<C0.001) and Vg values (P<C0.005) between the two
groups are significant. Regional minor Viz combining neighbor segments Vg >>2. Ocm/s are helpful in diagnosing re-
gional diastolic wall motion abnormalities, with sensitivity, specificity, accuracy rate and positive predictive value of
88.9% ., 85% ., 86.8% and 84.2% , respectively. A/E>>1 appears in more MI patients (11 of 18, 61.1%) than normal
subjects (7 of 20, 35%; P<C0.05), but Vi and A/E have no correlation. The sensitivity and specificity of A/E>>1 in
LV diastolic abnormality assessment are 61. 1% and 63. 2, respectively. Conclusion Regional myocardial ischeamia
and infarction can course significant regional diastolic wall motion abnormalities along long axis, and QTVI can evalu-
ate the abnormalities quantitatively and synchronously with high sensitivity, and have the potential value in regional
myocardial ischeamia diagnosis.

[Key words] Quantitative tissue velocity imaging(QTVI); Myocardial infarction; Diastolic function, left ventricle

TR ANZE D EEF R B R Z OB BN, ARH T L AN AR BRI, 4 B Lok Ry BR T X6 A2 28 B AR &7 5k Ty fig
P AF 58 R4, X T 5% B AS 6] B A4 R 355 00 W2 30 4% 5 i B 5T
AL AWF S E 2 U R (QT VD $ AR w5 3 4l
[fEEmN] T481946—), B, NS EE A, FAEEIT, #4Z. o0 LA ZU3E 2 10 JELG B 2543 8, % iE 3 A R0 LA 28 (MDD

LR B A3 ] 2000-10-07 5 N5 5 T S 0 LS )5 B B 32 B R AT W7 B 76 R




PEESEGRIE AR 20014F 1785 1M

o 2B BRI B 0 220 B S IR 7 9 6 k32 B AR

1 BERE5FE

1.1 WFEx% D AUBBEAL (ML 41) 18 B 289 5 LI R 3%
IO LR % B0 B 12 BTIE 56 10 WU SE - . 5B 15 fl, &
304y 38~70 %, RN 57,5 % . b R BE /B
BEREBE 10 ], F BEFN /S J5 BEMEBE 8 ], AHFERT ] 29 K ~9
E, THBES RSO, TER RN, EW N 4. 20
B N . 55 16 B, 20 4 Bl AR 38~71 %, T AR R 55
LA W RN 587 B LS Y LN A NN N N N | R e
SETC 0 PR AR

1.2 ¥  GE A7) System Five % {4 #8 A 2 Wi, 3k 4
2 ~ AMHz; Wi 45 R > 60/s, /b 4 M 319 & 7] 35 300/,
EchoPAC 6. 2 #MERCF I T AR 2 H 4 QTVI £ NI
EUZ 53 07 5 ) A B, 7T B g &5 7 8 A0 WU B[R] 25
Y120 220 S il 2 B4 A LR R L A SR

1.3 ik ZKEBUAEMEM, T8 0P 0, E O s E L W
BT SR AT 5K M A 1100 ik oh 2 3% W % . FER B TVI &
PR 2 BR AR 0028 T L0 AR DU L0 AR 72 3 K il = A4 I T 1)
A G Wwidl =60 Wi/s. & A EchoPAC 6.2 T /E 3 ik 77 »
HATBAL 38T . Al EchoPAC 6.2 QTVI 43 T 84 19 Quan-
titative Analysis TR . X 4 — &R 43 T3] Ke 8 132 BURE 3 15 F
FIIFAL (MV) L A A KO A2 % 3 5 3 (Bas) L FL3k ALK
A2 2 P (MIdD) LSk WUF 45 0 4 S AR 3 0 2R3 CAp)
TR 6 AN EER BT O IUZ AR 8 AN IRORE 1 [ 2B 0 L4
Y L B R 2R (R DL =) . I AR BR O 100mm /s, B
Asb H SR . T — U 2R oy i AR A AT Bk A LR
AT A B U A 0 R 8 0 LTS KTl 0 38 B S Vi
Ve FlVa {H. BI T 0 R 2 W7 00 A7 BE (AW) 5 T RE

o 45

CIW) o0 23 DU f W5 T 00 2 )5 ) B (PS) 5 B (LW LD R A=
Al W7 TR0 D B CAS) 5 )5 BE (PW) AN ] 9 B0 LT K il
BB AR, 53 R — B Vie Ve B EE RN Vi
Vi BME . THEE Bk 235 8 A/E (9 HAE
L4 BRGS0 S50 5E L ARk ER,
2 ) R PR3 8 ¢ K56 . PRALTF B B LR A
K, P<<0.05 ZREFBEFEZEL.P<0.01l ZERAARE
ERE,
2 H#R

1E T B A ML A QT VI 42435 Wt =[],
2.1 SEAEETIRM SEARETIK I ERALA MI 417 = KB
KAz s Vi B9 IE WL 2 1. 1E W X 08 2 1 45 75 67 5K 20
228015 B B — A IR D L B0 SEOR BB B Bl s e
B B 3 B 8 A AR Yk, o 3 iy 16 AT B
Vir>>2.0cm/s, MIEAZEBMATFE 37 B N, Vi <<0. 2em/
s o 11 76 W4 B 22 $0 T 30 s 21 o AR K RO IE 1 . b 16
Bl 77 A BE Vig>>2. Ocm/s 544 A BE J6 0] P 4 1938 3 5
43998 B (7 /18) A e ] 30 37 B o 3k £ 1) . PR TR] Vi >
2. 0em/s BIEI 22 31 (4 = 20. 98, P<C0. 001) Hl Vg 922 5] (¢
=2.833,P<<0. 005) ¥ H A B E M E XL,
2.2 POEFARE X R MI 440 LT B e A 2
Vel IIE W3R 2. 76 b & 50 b F1L0 IR, MT s A VE B i
AR . XFHRZE VE PG IS 300 2R 3% M 0 ik s MIT 4 Ve 228 1F
FERHODR B DR ZEHR AL, SRR ORI A/E
>1 4, ML 4 (11/18 i, 61%) B & 2 F XF B4l (7/20 i,
35%).P<C0.05, {HZE A/E>15 Vi oM.
2.3 HULH T B Vi 948 % <<0. 2cm/s, MTHEAB 5 BE Vik
>2. 0cm/s 1Y 1E [ S J0 187 Jm) 368 00 JULAT 5K Ty 6 55 6 00 A e

K1 MBS MI Y] A G50 A % R Vi B T E

V1R>2. Ocm/s

V1R = 2. Ocm/s

11 % B Vir(em/s) 111 % B Vir (em/s)
X e 20 20 360 3 (15%) 16 (4.4%) 2.6140.72 17 (85%) 344 (95.6%) —0.2641.13
MI 4 18324 16 (88.9%) 77 (23.8%) 3.804+1.18* * 2 (11.1%) 247 (76.2%) 0.04=+1.46 % *
* x HIEWANRE P<0.005; * *» » HE®WAHLE P<0.001
Foo XFERALAN MI P 78 2 00 UK W BER Az sh i Ve THE (—cm/s)
MV Bas Mid Ap
Nor MI Nor MI Nor MI Nor MI
PS 6.6741.223.6941.21 % » x7.0341.454.2641.23 % * x5.3241.20 5.2842.32 2.6640.98 2.7641.35
AS 6.7842.19 4.41+1.14% » 5,6241.54 4.53+1.14% 4.314+1.14 3.93+1.59 2.1040.92 2.60%0.57
AW 6.8741.713.36+£2.08% % »6.4642.21 3.77+£1.08% % 4,7341.31 3.19+E1.56* * 2.23+0.86 1.87%+1.01
LW 6.8841.825.1841.82% % %8.43+2.62 6.01+2.41* 5.21+1.86 3.80+=1.44% 2.3241.39 1.70+0.65
PW 7.9742.45 5.3742.01 % * 8,0242.84 5.2542.12* 4.85+1.68 4.65+1.06 2.27+1.04 3.14+1.87
TW  7.5241.994.50E1.91 % * % 8.504+2.594.80+1.89 % * %5 47+2.16 4.73+1.57 2.85+1.61 2.01+0.81

* ¢ o HIERA I P<0.001 5 x » HIEF4IE P<<0.01; * SIE® 4L P<0.05

AR R 88, 9% HEF N 85 %6, ER TN 86. 8% . FH I
TR 84.2% . #LL A/E>>1 1E N HI B 72 28 B AR 4T 3k oh BE 57
WHTE bR L BUBE 61.1% 45 51 63. 2%,

3 it
3.1 ZRFFRMoNEsh O WA KR 2 & ok R R
I EF IO [F 2 AR D DLAT sk M2 a8t BE&E



o 46 .

2 AR AR AEET SN 0 IR T RE R WA S . BT RLL
JUL e i 20 2K 75 | A 45 2 4T 5 301 R 0 LT 3 38 B S o A6 O
a3 M 45 2 AT 5 R B0 LA 32 2l g e X o — R R R 0 LA
5K B A2 9 I3 2 AL A0 2 W70 UL sk 0L T AE B R L, 2
JE o 1T B BR A L R 6E O JUE T 5K 2 R YT M I8 R IR
FOXF 0 U R K A R v L3 B A R T E

de AT 0 WLZH 2 20 30 ) B A B A 1 B O 5 R
JULEF sk Dy RE B AL T AT AR OF BRI M . (ER.H
BT 4t R 22 B0 CALA e 14D 8 7 12 W (S0 19 41 20 2 30 ) R 3t 22
A 30~40 Wi/s. FLWFE 5398 J1 25 20~ 30ms, FRAER S B KR
A 80ms i A5 45 A8 AT 5 01 A0 LAZ 3l B B 8L 15 8 S X DA X
S5 ET RN T B K X — 0 ILET 5Kk S AE Y AR G AR
BT A AT

S 2 AU R (QTVD WU TE 70 it /AP LA B 38/
FIH A1 AT 35 300 W/ B 18] 23 B 5D T 15ms, BN R
S , S I 0F A5 A AT 5K 401 2 75 B WU B 32 S A4 4 31 AN R 2B
TER M MTETT I LR ATATRY
3.2 JRE WUET SR N REZ M BB SR IE ANPR SR BN,
B AR FE ) UL B a2l i R N IR ARG, A7 I A 4B 0 LYY
B, S5 4 B S ST R AT 9T S 2 I BRI A PR A 1] 32 Bl i L T AR
P23 X 00 322 5 5 B PN ST % 3 i 1) R 3B Sl I, HC TR R AT
BE b S5 26T 9K 1R 8 52 4500 L 32 ST 5K O B R e ek kL, —
7 T AR B 7 5K D) AR ™ B 52 40 12 3R B AR L
2K T3 — 75 T B 4T B A I O JULTE 32 3l A4 i 32 458000 f BEL ) Fe
REIH 2K . P EOLHY KAl Oy 17 B9 S 2 2. [ B 40 2 40
JULZE Sl &F 5 J7 B TR P R B 52 AR . I AT AR AT SR OB E B i
1 e L A /N 5 S o B S A AR R . X b 2
il 70 R 9 PR A2 8l T6 B 23 1 AR A RE IR AE
3.3 TEMREEFEAM N MU HREEF 432 358 B 25 81K
% LI A R R T R T R D0 LR T g
TE T 45 26T 58 30000 JULBY 2 3 b IS BE 0 AR L 4% 55 B il LR P
B S 12 g, A R R (R A AR A BE R [0 iR
B FEFRM R 1 S AR TR A O USSR I S 02 Sl
HERTHREFLE WM Z ) H B PR EET RN
FIK.

TN A/E>1 IR IRIS WAL O AT R D e

China JMIT Jan 2001 Vol 17 No 1

P H TR B L AR U RS AT 22 . AMER SR BN A/
E WWAE 5.0 WUB I #E S AH SCPEAR 22, 5 Vi TTAH G PE, X AT
T 2 JR) 0 JULAZ 458 109 0 BB RN R B I A A2 DA B e 0 8 30 ot
PR S H L B I IR
4 Hig

SRS BT IR = BE IS 3 R H R BRJR IE AN R AR LR il
W SRR B 5 O WUET Tk D RE 5 8 I BUSREE bR . R QT VI A
I BE S A6 11 £ 5K T g 5 5 (9.0 UL B, T EL B % X Jm 3 0 L
F 38 B AT A8 1 5347 » bGoC BEE RE 1ACET 5K 2 R 1Y DT M e T ok
TR Y0 Ml B w0 LR £F 5K 5 R A B TE BT R O L
S AR/ B AR A T I

(5% k]

(1] HE WA, AR, A5, mgui AR =M. Jb st B4
AL, 1998, 248 —250.

[2] Braunwald E. Heart Disease: A textbook of cardiovascular
medicinel M. 5th ed. W B Sounders,1997. 360-680 .

[3] Garcia-Fernandez MA, Zamorano ], Azevedo J. Doppler Tis-
sue Imaging Echocardiography [ M ]. McGRAW-HILL, 1998.
63-82.

[4]  HHF ARZRK AR, 45, 23 A 2L O 9 B & 5 BE
BB BRI ], AR S AR 2 Ak AL 2000, 9(7) £ 405 —
408.

(5] mIR,ZVR%. EHi b . 5. 2% H LU BB AR IE# A% 0
WUET 438 S5 s i AT L0, R B AR R . 1999, 15(1) 1 6
—9.

[6] TE48l. Mide, 22k F. MK 4 3h iy 75 .0 3 W
1] A PR 247 . 1986,8(3) 1 178 .

[7]  Ohte N, Narita H, Hashimoto T, et al. Differentiation of ab-
normal relaxation pattern with coronary artery disease in trans-
mitral flow with the use of tissue Doppler imaging of the mitral
annulus[J]. ] Am Soc Echocardiogr, 1999, 12 (8) :629-35.

[8] Alam M, Wardell J. Andersson E, et al. Effects of first myo-
cardial infarction on left ventricular systolic and diastolic func-
tion with the use of mitral annular velocity determined by pulsed
wave Doppler tissue imaging [J]. J Am Soc Echocardiogr.
2000, 13:5 343-352.

5 Y CHCHCHNCYNCYCHCHCHNCYCHCHCHCHCACHCHCHNCACHCHCHCHCACHCHCHCYCHCHCHNCHCACHCHCHCACHCHCHCHCACHCHNCHCACHC)

i

2000 4F 10 A 11 H .14 RE=ZEAWRIRNAERS 200 RAESZGE TS SFRILB LY . 55 P E
FHE I T2 o s e R AR T r T . BE R ARAE BAR R 01 & 206 AE 1 A& B XU R Be 4

N R e T 55 1R 0 3 [ = 2 52 A8 s 0 T o it B i 317

YR S AR A B, & U

BEAT T 2 RS AR NS I 22 4 5 B AR B JeAT S Bk I o 2 0 T SRR 22 U T 4t B 2 )

/K&



