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(# ZE] HH ®HAREH_RBIREH A HEZHK(TMAD) M B SR B £ TG RA KA,
Tk 2RI BRERIE L S5 B (CHD 48)27 4] B 4F# T Be oy xh BB 20 30 4] 5 ml & 3 A s A=K
FRER 4 ML BRI G5 M A A5 (Ds) IR E L P SR KEH (Mid) Mid 5 A TAKRBARERHURMA
(Mid% ) %5 B3R % 0 18] (T) (AT 5K -F- B2 45 ( De) BAF KB A0 1545 (Da) , R3H4E, 3 5 Da/Di(Dt = De + Da) , 4%
Ds 3415 Mid 3414 Mid% 3185 S -F & Simpson %3+ F h 49 £ F 44 e 5 # (LVEF) ¥ Da/Dt 5 =% 3 o s 7
i A/E M AE R R A, R (1) 5T aAgrt CHD 28 4 435 Ds Mid Mid% B E 351535 BAK (P <
0.01) ,4 AN B A A A R 3 1H39 32 K (P <0.05 3 P <0.01);(2) 53 BB4nAgk  CHD 40 4 AM%.% De & 23
1B EAK(P <0.01) M EE W7 EE T A Da B 4 MMk Da 39133 ZH (P <0.05 3 P <0.01),Da/Dt ¥ 5 (P <
0.01);(3) 2+ #8418 CHD £1 Ds 314 Mid ¥4 % Mid% 3145 LVEF 2 B4 X (3 4.r=0.697,r=0.711,r =
0.779,P <0.01;CHD #1.r =0.707,r =0.703,r =0.789,P <0.01) ; (4) s} #& 28 CHD %1 Da/Dt 55 A/E M-{A 1t £ £ 48
*(r=0.739,r=0.666,P <0.01) , £&if TMAD #HERTRAEI FRILFNACHKEL LT,
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Evaluation of Left Ventricular Function in Patients with Coronary Heart Disease by

Automated Motion Tracking of Mitral Annular Displacement
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[ ABSTRACT ] Aim To evaluate the left ventricular systolic and diastolic function by automated motion tracking of
mitral annular displacement (TMAD) in patients with coronary heart disease (CHD). Methods Twenty-seven CHD
patients (group CHD) confirmed by coronary angiography and thirty age-matched normal controls were enrolled in this stud-
y.  The parameters were obtained by TMAD which lasted at least three consecutive cardiac cycles: maximal systolic dis-
placement (Ds) , early diastolic displacement (De) and late diastolic displacement (Da) of the four points of mitral annu-
lus, the time to peak systolic displacement (T) , systolic displacement of the middle point ( Mid) and its ratio to the length
of left ventricle at end-diastole (Mid% ), then separately to calculate the mean of foregoing numbers. ~ And the Da/Dt ra-
tio was calculated (Dt =De + Da). Then, the correlation between the mean of Ds, the mean of Mid, the mean of Mid%
and left ventricular ejection fraction (LVEF) measured by biplane Simpson methods, between Da/Dt ratio and transmitral
index E/A ratio were analyzed. Results (1) Compared with control group, the Ds, Mid, Mid% of four points, the
mean of Ds, the mean of Mid and the mean of Mid% were decreased significantly (all P <0.01), the T of four points and
the mean of T increased significantly (P <0.05 or P <0.01) in group CHD.  (2) Compared with control group, the De of
four points and the mean of De were decreased significantly (all P <0.01), the Da of lateral, anterior and inferior mitral
annulus, the mean of Da of four points (P <0.05 or P <0.01) and Da/Dt ratio (P <0.01) increased significantly in
group CHD.  (3)1In both two groups, the mean of Ds, the mean of Mid and the mean of Mid% show a positive correlation
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to LVEF (control group: r=0.697, r=0.711, r=0.779, P <0.01; group CHD; r=0.707, r=0.703, r=0.789, P<

0.01).
0.01; group CHD: r=0.666, P <0.01).
with CHD objectively and expediently.

FE R Bl R Sy — B JC A | 4 A A A i
TENR R AL AT A 2% 1500 568 .05 995 ( coronary heart
disease, CHD ) [ & 2" | A1 7T LAWLZE FNVFA 52 00
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Figure 1. The mitral annular displacement curve

(4)In both two groups, Da/Dt ratio show a positive correlation to A/E ratio ( control group: r=0.739, P <

Conclusion TMAD can access the left ventricular function in patients
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FiHZhETEABECHERE, BFILREOE
B, KA XF @ Simpson % M & £ & E 4 4 %
(left ventricular ejection fraction, LVEF) . & fk» %
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EEAZHEAEBEL, FHOREERCRA
EE D53 A S BB, R LS B Qlab B
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AR R IR T B fR L U BE BT AR BT BE AL A X T
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o, B & 4 AL B R e 14 B AL % ((maximal
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5 7200 F 47 K K i KN AR HfE (ratio of Mid to the
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1.3 ESHKRIE

FEALAMEL 10 7] CHD 41 B 2%, 4 ] 34 2 BLO 4
W YIE 2 AN A, 320 MK 15 RERE—
MEHR T — % WEH DA EF I LR AN
Ds, /WHEMEHE K WEH NN T REZL, &N
EEWMERZETFENTRFERTF: (x, -x,)/[ (x,
+%,)/2] x100% , 2E9¥ x, x, 2 AR EH 4 W EZH
Z 0 Bl —ME#H 15 RAT K15 R Ja * B — 4L & 1
MEE,
1.4 SFitEH*

K| SPSS 18 it Mt #ATRATF M, T E
KR Ux s Ko, ERMER LKA FF R, B

® 1. MRAS CHD A—RARMENEFNESH (x £5)

SHRUREATRIIFER B, HHHE X RX
JH Pearson 18 & AT #EATH K AT, P <0.05 ¥
EZRAKITFENL,

2 % R

2.1 —RABEENEBESHILR

WAL AF IS 1k SAA) B EE R0 3 22 S R G i 2F
B (P>0.05), SxFHAAHE, CHD 41 LVEF [#
R, ZRAGIFE (P <0.01) ; 5X AL,
CHD 170 A, R A/E WE(E LI w257
A X (P<0.01) (1),

Table 1. The general data and conventional ultrasonic measurement parameters in control group and group CHD (x +s)

S B B/ () FIE () DRORGY) 0B (mm) LVEF A/E WA
X} 2 30 17/13 61.10+12.02  77.87 +8.70 29.53 +3.21 62.03% +£3.62%  0.66 £0.13
CHD 4 27 16/11 64.19+10.76  73.93 +7.83 32.37 +2.78°  56.04% +3.30%° 1.32+0.07°

ay P<0.01, 5% B4 LA,

2.2 ZLRIBIRLEHISELLE
5xh B ZH A I, CHD 4H 4 /v &5 Ds. Mid,
Mid% K H I E B AR, 2R A5 E X (P <

0.01;3 2 3R 3) ;4 7 SR WA [H) S L5 3 48
K, ZRA5 %2 X (P<0.05 5 P<0.01;%
4),

R 2. XEALS CHD A RIWIF 4 M S5 EHEEMFE (3 5, mm)

Table 2. The maximal systolic displacement of the four points of mitral annulus in control group and group CHD (x +s,mm)

U] B SR T s N
% S — - : 4 LA
)5 T e T B¥ T EE
X HE2H 12.34 £1.76 13.34 +£2.05 12.53 £2.37 13.31 £2.13 12.88 = 1. 65
CHD 4 10. 19 = 1. 82° 11.51 1. 96" 10. 87 2. 13° 10. 71 2. 38" 10. 82 = 1. 45"
a i P<0.01, 5% B4 A,
% 3. WEAS CHD AR /L RYIE Mid Mid% (x +5)
Table 3. The Mid and Mid % in control group and group CHD(x +5)
o4l Mid( mm) Mid%
AP4-Mid AP2-Mid WH AP4-Mid% AP2-Mid% HiE
X HRZH 13.35+1.86 13.11+£2.03 13.23 +1.66 16.61% +2.40% 16.49% +2.63%  16.55% +2.13%
CHD @ 11.44 +1.90* 11.12 +2.16" 11.28 +1.74° 14.50% +2.62%" 14.03% +2.82%" 14.27% +2.42%"

AP4 DRI YT 3 AP2 D RPIELYITE . a4 P <0. 01, 5% AL 4%,

F 4. XRAES CHD AT RIWIR 4 ML F5 B K ERT E] (x + 5, ms)
Table 4. The time to peak systolic displacement of the four points of mitral annulus in control group and group CHD(x +s,ms)

- 30

s om e | __ TER ‘ 4 A
J&i 6] e Hij B T EBE

i B2 381.72 +£54. 46 363.00 £36. 12 373.01 £45. 19 379. 66 +£45. 45 374.28 +37. 65

CHD 2 433. 69 +53. 43" 405. 18 +74.95* 423.33 £59. 23" 415. 18 £66. 59 419. 42 +48. 45"

ay P<0.05,b 4 P<0.01, 5% EHLE,
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2.3 ZRIBIFEFKEASHLLER
SXFIRZHAH G, CHD 2 4 M7 De S H (A
PIRAR, ZR A G2 L (P <0.01 ;% 5) ; I &E

HIBE N EE Da b 4 A7 Da B &, 25 7 A

Giitafm (P <0.05 8 P <0.01;%6) ,J5A]B% Da
R HZER TG E L (P >0.05) . Da/Dt: X}
HBZH 4 0.37 £0. 10,CHD 204 0. 56 +0. 08, CHD 24
WL EFASITFE (P <0.01),

R5 XMEBAS CHD AT RWIR 4 ML A K BHAGE (2 5, mm)

Table 5. The early diastolic displacement of the four points of mitral annulus in control group and group CHD(x +5,mm)

0 f SR T s X
 H - — — 4 MR IE
Ji TR fiul HIj B T RE
X B2 7.59 +1.83 8.68 2. 10 7.97 +2.45 8.28 +2.00 8.13+1.75
CHD 4 4,70 +1. 81" 5.29 +1.41° 4,49 +1.53" 4.90 +2. 08" 4.84 +1.23°

a A P<0.01, 5% B4 HHE,

6. WBALS CHD AL EER 4 NI EFKAEEAGIRE (x 5, mm)

Table 6. The late diastolic displacement of the four points of mitral annulus in control group and group CHD (x +s,mm)

P L WL ‘

sl ‘ — . 4 A B
J s i T

X REZ] 4.75 +£1.61 4.66 £2. 11 4.56 1. 82 5.00+1.71 4.74 £1.41

CHD #H 5.50 £1.63 6.23 +2. 08" 6.39 +1.55" 5.81 +1.18" 5.98 +1.06"

ay P<0.05,b 5 P<0.01, 5% EHE,

2.4 HEXMESF

XTHRH Ds YI{E . Mid 2718 & Mid% %8 5
LVEF Y5 EM % (r=0.697,r =0.711,r =0. 779, P
<0.01),Da/Dt 5 A/E WE{A bt B IEAAC (r =

0.90-
0.80-

= 0.70-

p

# 0.60-

w

< 0.50-

0.40+
0.30+

0.10 0.20 0.30 0.40 0.50 0.60 0.70
Da/Dt

& 2. Da/Dt 5 A/E IE{E L IR £ 14

2.5 EEHKRIE
TSI ZE WA A RS R N AR S R
Bh 3. 8% ,MELE R MAE R RN T. 0%

3 3

T L R R B B T R BN S Y

0.739,P <0.01), CHD 41 Ds ¥ {H . Mid ¥ {8
Mid% ¥1{ 5 LVEF ¥ 2 EAHE (r =0.707, r =
0.703,r=0.789,P <0.01),Da/Dt 5 A/E W{H It
WEEAR (r=0.666,P <0.01) (K 2),

1.50+

1.40

1.30

AELEMELE

1.20

110,
0.30

0.50 060 070

Da/Dt
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ZEE IR A5 CHD 4,
Figure 2. The correlation between Da/Dt ratio and A/E ratio

JoE TRV VA DA e O 0 R B A0 EE DI RE R
T O BB T RO A R WA A R X e
IR E LVEF J& 0¥ 760 28 0 4 S Re 1Y Jec i T8 5
Hui#eE & LVEF W EiRL , DA T Simpson
P dR R (2 I i O BB, TR AT 5k )
RE R H AL S B I 1) M s A/E WE(E L,
Rokey™ CLIFSEZ S8 5 L4 1 52 1A S 4RI AR
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Kk RAT

ORI L B AR E Z (A SO < AT
Yeig 4o g, Ko 0 WLET dE 9\ i HES B 5 T8
bR TORGEICH Z M, W4 R, 9\ m)
O WA i, R M A ] 0] 0 2R48 8y, AR A
RPN LR, WL/ 45 06 7 A 00 S5 143 B50PT e &
30% LA BFRLZE O 2 G 1) O WLEF 2 A M4 S 50
AU FEAR T 1) b I8 Bl AE A 0 R I U RE R
HEREBEH, &Ik, O WL 4E F shhsah, —R
PRI B0 AR B IR I, 0 B sl 4, AR
T B0z 8l WA 2 3R 37 8 ( mitral annular
displacement , MAD ) [R] ik 1t 22385 5 I 2 114 — 2R ¢ i
[ L A 06 K0 B JR Pz AR 7, AT LA SR A
L EETKIEE

A H N A M OB ek 4] 2 2 ) g
( Doppler tissue imaging, DTI) £ A& Wi i — 2R i ¥ iz
SEM AR DR NMBGENT SR WAL ED)
REZEAL ) Zahid 25" B DTI I & 20 e 34
JERF RIS, 2645 MAD, £5 H MAD o] LAERf 4 51 HE
ST B e L0 WURE S 5 1 RAE PR B Sk A R & AR A
FEIR L R, I FLIESE MAD J29E ST Bedf i Al
O JIUREBE 8 3 A6 T 3R A 0 57 T 4 A, 22 sl
E LB A B NP AN 3 e B O < <
b, S5 R B 7s DT Al HERf € & Jo Q1PN A DL
R EE B E A0 B UAR K AT Ik T RE, L g i
A IUBHG AT SR, [ M BUE S B DTI Y55 % &
FREIZ S5 0] 5 7 S e S, SRS B R 1
ZEFm

STI F5 A LA 5 WA — 4 JK B P45 o JE i, fiE
B R TR G L0 WILZH 21 (0] 75 B 5 9 25 () 3z By, 41
ICIZ S A Sh T, IR 5 40 20 23 S R TG O6 , i
FEAR T M BUERA K DTI A A EE AR e , PRAA L T BE
TR R, TMAD J& STI £ AR H shil i —
ISEFRARNT T 00 R 2 s i BAR R, AR B 5T L
it BREXT R ZH KGR U £ VR S BT 42, 3B 0 2R
DUk PRI AR 4 (S D s s ol 2551
BARWA IS SET A S CHD A2 RIERFH 5%
TI2ERE X, 28 W 5e o0 95 B0 WL FR T e, 22 40— 4R
TEERRE T80 55 , 1K 2 W A8 057 78 T 77 B H) ZE | 32 3
R BEWRAIG, 7000 AR DI RE T B X B2 & CHD 4
Ds ¥J{E  Mid Y8 K Mid% H{E 35 BCF 1 Simpson
A3 LVEF 5 1E A7 5¢, Ho DL Mid% 4908 59 41 ¢
Py, x5 [ b2 O BF o8 A — 2 - Roberson
202037 DTT RPN T 46 Bl 7205 TIHEIE 7 L
H(LVEF =55% ) Ml 34 il /e EUj e 7w L&

(LVEF < 55% ) Wy 2.0 =W 46 D) fig, W7 76 T
LVEF <55% B, DTI il 58 21 (1) — 235 457 75 F5 B
R AR S B T 35 5 T AR IR IR I AR
W R I H RIS 8 4L W] LVEF K& —
ISR ] 57 B B 22 0 25 G 1] WA 400 ) i 52 1 B4
BIR A C

EPOK RIS, T ARIEIR AL 25 0 AR ERAE B e i T
A 5 WLEF 4 5 S A% il i 80, B st C L [ 45 )
WA, PR L ET Sk 4 AN S RS B H4(H CHD 41
O AL, H2ES A2 L (P <0.01),
PR AL O EET IR IIAE T %, JF S 200 5 IR R T
IR K, &7k s, O B E s, =R
IR 8 B0 AR, AR HE Frank-Starling 2 3« 560094
S P W i S 0 2 BRI K, 200 s A B i T
SR TR Z A LA AR AT A0 |
APk a A EE RiEE K T BEAMRIA S CHD 4158 1E
WA, B2 508 Gt 5 5 Ja 1] B &7 5K i 4
fi%% CHD 4 B ML A ir st vy (R 25 R R i 2%
B (P=0.087) 7] fig 5 A2 = ] R Ak 32 2R B
L, TTANBE | T RE 25 A O 25 Ui 125 BE D)2 1l WA 70
JULAS B, DNA T o0 WL 32 2 53 A A6 O N IR B0 AT
T 5 32 k1M1 55 DR 3R ) S0 5 -3 3 W) B 32 A 0 3
ARAZ T LA 5 00 RE R T BE AR ) ORI A L, SR
IR A A Al iz sh Uk e g 221 L ARG
Y78, Da/Dt £ CHD 235 IR 5, 2 A 481t
SEE, BTSSR MR R IR B OE A
Da/Dt 5 A/E WE{H FEAFETE LR HH ¢ s ASBIF 5%t 4F 52
TCIEHEXT IR I8 & CHD 41 Da/Dt 5 A/E WE(H b
SEIEASE, HLLO B AR ety

AT ) )R BRMEAE FREAR 5/, 22D IR
45 K FF Ik DI RE IE H & R ML 10 S i Bl A
T LR KA ZHZ 4 s,

ARWFFEFE , TMAD F AR 0] LU SR A 5 00
BEMAE D EINEE, I HA & oA %0
W=

[ &% 3k ]
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(ST )

CiEE - EE - mE

ATV AL fE

AL T A (&R, B —
AR IEABAAT )

OKFE :m,em, mm, pm,nm,pm, fm;

@Pfitt g, kg, mg,pg,ng,pg;

@HBFE] s, ms, s, ns,min, h,d;

@HLJE: A, mA, LA, nA;

G AW EE . C AT H K;

©%) )5 )& : mol , mmol , wmol , nmol , pmol ;

(D% . Hz, , kHz ,MHz ,GHz, THz;

@71 FJ1:N,kN,MN;

O 1 SN ] ; Pa,kPa, mPa;

(OREH: DA T, kT ;

ADHEA L FE AL B34V, mV  kV

QTS . Bq, kBq, MBq, GBq;

BFEM AL, mL, pL,nL;

%: 7 . x/min,r/s, kr/min, Mr/min;

5% kg/Ls

(0% 7% : dB;

QD WA FE < mol/L, mmol/L, wmol/L, nmol/L,
pmol/L; W H ¢/L,mg/L, pe/L,ng/L,pg/L;

A — Fh 4 BT & A 53 — R 4 BT 1 4t : mol/kg,
mmol/g, wmol/g, nmol/g, pmol/g; L Al ] mg/g, pe/
g,ng/g;

1ML/ : kPa, #7] ] mmHg(1 mmHg =0. 133 3
kPa) ; e AR R Pa, AT H ecmH,0(1 emH,0 =
98 Pa),

TR A3 23 B 3 Sk 9 36, 40/ ml /
mg /dl FEIHBUCH/L /g /L0 kg BISH,





