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Summary

Left ventricular systolic function in patients with acute myocardial infarction was assessed by Doppler
echocardiographic measurement of left ventricular ejection flow velocity and maximum acceleration in 20
patients with initial acute anteroseptal myocardial infarction (group A) and 15 age-matched normal sub-
jects. All patients underwent emergency reperfusion therapy by direct percutaneous transluminal coronary
angioplasty (direct PTCA).

Pulsed Doppler echocardiograms were obtained from sample volume immediately below the aortic
valve in the apical long-axis view. Three parameters, peak velocity, ratio of acceleration time to ejection
time (AT/ET) and maximum acceleration, were measured by the Doppler analysis program. Changes in the
3 parameters from the day of admission to the 3rd post-admission day were also observed in 15 patients.
Although no significant difference was observed in AT/ET in the 2 groups, peak velocity and maximum
acceleration in the patient group were significantly lower than those in the normal group (peak veloc-
ity : 90.813.1 vs 99.4+9.7 cm/sec, p<0.05, maximum acceleration : 2,692.4+604.5 vs 3,410.2*
712.5 cm/sec?, p<0.01, respectively). Between the admission and 3rd day, peak velocity and AT/ET did
not change significantly, but maximum acceleration increased significantly (2,720.5+£676.7, 1st day vs
3,313.91947.5 cm/sec?, 3rd day, p<0.05). These results indicate that the maximum acceleration mea-
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sured by pulsed Doppler echocardiography is useful for assessing global left ventricular systolic function in
acute myocardial infarction. Direct PTCA results in improved ventricular systolic function on the 3rd post-

operative day.
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B, B UHREEICSNTAEEEL LT,
SHRICBITRHBERT BN E L-EEER
BB AR BT (direct percutaneous transluminal
coronary angioplasty : direct PTCA) 2% & LT &
7. SO EM.CFp % salvage L, KT L
TEZEBETREIEI) D LHBEIA TS,
$ 72, REYIRMLGT A 70 2 BRI D 5 5 B R i
BIEREDS, EEIMEREET T 5 L VWHEETH
5 Z Ly TICEIme, FRMAIZERD LR T
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ARFFEIL Z DIREEE LIS, FIEIRIE D LHHTE
EZ2MHITBIF B direct PTCA $OEE VD
L%k, BEEN VR - Fy 77 —FEEFHVWTKR
HTAHZLTHD. FBEMBWICINLDOEE, &
CICEZEFRHMARBINEEZ KOS Z LIZEH
TV, bibhINVA - Fy7I—EEick
5 MR EF OREEMS % BEIIZIT) Fy 7
@705 AR LA L.

MREFE

MRITEEZ 156 & 106, 56, FHE
#557.3114.6 %) (BET) L DEISED S HEREEP
[BIEZET, BAER 6 BELA (F¥ 4.1£1.9 i)
IZ direct PTCA % 817 L, EEMRIREH25% LT
BB L2061 (3B 1841, 2B, FIHEH63.T
+10.6 %) (LAFIEER) TH 5.

2% Forrester 03 I-11 ETH Y, £RXKMLE
B, FEE, LHEOAHAIIEIATH RN
(Table 1).

NIV - Fv75—ikid, BIEREEHR 2.5 MHz

DBERF v 77 —BWRERMT GREHR SSH-
140A) T AV, LARTEERBIBH MM L,
P TNKRY) 2 - A KRBRABHRIZBNT, £
SRR MG T & /K% D EEEEFS 100 mm TEE
gLz Bon-Es 2 MA0MFEEEEEY 7Y
YA —-TrL—RL, EBSE/Fy 7T
#7077 5 (Goodman ) % A\ CTEHENEIT L,
e MG EEE, HNeEREFRH (acceleration time : AT) &
UUAERER (ejection time : ET) DL (AT/ET), &l
TINERE % Ko7z (Fig. 1).

Fig.2l3 Fv 77 —EBITERERLIZDDOT
H5, LRIy 77 -MikRERE PL—AL
THROoN-HETHY, TRIZMTEEFR %
Smsec Z & \ZH L7-BA, b b Smsec T &
OMFEIMEEZRL TV 5, FEEERH MFEER
BH Y TNER) 2= Ah oINS L) ICEEHS
N5 728, Fig.2 TIZHEDRANEE AR & MM

Table 1. Patient profiles

No. of normal controls 15
Male 10
Female 5
Age 57.3x14.6 (yrs)
No. of acute myocardial infarction 20
Male 18
Female 2
Age 63.71+10.6 (yrs)
Target lesion
LAD #6 13 cases
LAD #7 7 cases

4119 hrs
3,402.1+2,6704 IU

Time to reperfusion
CPK max

LAD=Ieft anterior descending artery.
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Fig. 1. Measurement of systolic parameters by pulsed Doppler echocardiography.
SV =sample volume; PV =peak velocity; AT =acceleration time; ET =ejection time; ACC =maximum accelera-

tion.
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Fig. 2. Example of maximum acceleration (ACC) mea-
surement by Doppler analysis program.

Traced velocity waveform of pulsed Doppler echocar-
diogram (upper) and acceleration waveform (lower).

WEL L TERINTWVS, TOFEICLYEH
BIVAS D N7 s MG E B, Fe i IO a3 B
AT/ET % @55 & O AAEZERE & CHBURET L 7-.
EOILHBERD Ny 79 —FEICL ) RBEHE
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%390, %7/, BEEEITE FY 1515
W H) OFHIME, %k, EIRE, OFRE, 1
A REB LNy 75—k Y ko7 KiE
EoZAbx Wkt Lz, 277 LESEENC
i, Fy 7727 LA-DIE 8FlOART

Holzizd, Fv 7T —HEOREFEH» ST L
7l

SOOI e, ARKRLIAY) 2 Y
KA 2ERL, I B 5BTIVTNGE 3K
HETAHAT =T I 3-5 ug/kg/min ZHFH L
7o, 8 3 R EICIEPUM/MEGE, Ca BRI, HEE
A, ACERHERIOMMREHICEZ, BELHE
THREDOKRE LERIIfTb a7,

BEMINEE OV T OFRE R 572
12, intraobserver variability (I HE & LA ZE
O OEERIGRATI20.0i0%, F—HREH» 18
FIIC 2 EEETHI L, interobserver variability (3454 %
o202 NOBREN 20 ILHZEHHIIL, BOBD
ORI TRz, T REMmINEE & &5
MFHEE, AT/ET & OBEMEZ M I\ THRE
L7z,

BB IS TIE L FERZETRL, AEER
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AFEN & S MFTEINEE @ intraobserver vari-
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Fig. 3. Intracbserver variability of ACC.
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Fig. 4. Interobserver variability of ACC.

ability iX r=0.86 (p<0.001) (Fig. 3), interobserver
variability 13 r=0.80 (p<0.001) & & bIZBREHFZRIE
HE % RO (Fig.4). TREMITINERE I LBEE
B, LBEERE LIS, REIMIIERE L ORI =
0.70 A\ EDIEAHB % 58D 7248, AT/ET & DOMEMM
1Z{& A o 72 (Table 2).

A BE B O A5 AR 22 B 0 B ML 2R BE & IS AE U,
BEHILVABIKMEELR L (EEIMLITERE : 90.8
+13.1 vs 99.4+9.7 cm/sec, p<0.05; B ML HNE
BE : 2,692.4+604.5 vs 3,410.2£712.5 cm/sec?, p<
0.01), ATET 3B BEE IO L h o /0%, Kz HE
%R L7 (AT/ET: 0.29£0.04 vs 0.26+0.03, p<

Table 2. Correlation coefficients between ACC and
other parameters

PV  AT/ET
Normal controls (n=15) 0.74** .46
Acute myocardial infarction (n=20) 0.71%%  -0.66*

* p<0.01, ** p<0.001, respectively.
Abbreviations as in Fig. 1.

0.1) (Fig. 5).

LARIEZE 15 Bl BT 5 2 HERIEORRNE
LTI, BEPEHMmMEIETEDEZ R L7225,
ABEREE FEEER L, —F, LHAKIIE 3RAE
D#ICHEBEICERTL, MEAREGIGERS & UK
RAEL HICEIHRAICERICET L, /2.0
FEIIBAPEELRELII R, | EABHRRIE
BEE»ROLRP o725, £ I3RBIENER%
7~ L7z (Table 3).

Table 4 32 CHEE ISHICBTLFy 7
7 —EHHITREORRNEITH 5. REMILEE
135 3R B ICHIMEm 2 RO, FELELR
%<, ATET bABELERL 2RO o7, &S
MFEINERE T ABERs & LB L T 3RBICHERIC
EMLE7HRBbBMEELRL TV (Fig.6). Al
BRIt U OB M & BE A% 500 cm/sec? LA 380
L7-6ix, £3®WATIsFIF 76, £ 7HWAT
15 Bl 10 BHCERD S /-,

FOh R 1 Fl%E Fig. 7 (IR T . ABERFA
B FATRE RIS E & E SR R, BiER 3 KFMHE
T direct PTCA % fi1T L BT AYG O N7 FEF D
Fo 79—k Ths. ARNEBIMTEES X
UIEESETLTWADIII L, E3/AIZIE
REMEEE L L OIEESEI L 72005REh
TWwa.

% 7

SHOHEE Y H RHFEREERIE, T8
WRARZE D FREGIS & 0 CEREIM 2 3R 2 2 E L
BEESLRRICHZ, TOHR, EEREN
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Fig.5. Comparison of PV, AT/ET, and ACC between the patient and normal groups.

PV and ACC in the patient group were significantly lower than those in the normal group, but there were no
significant differences in AT/ET between the 2 groups.

A =acute myocardial infarction; N=normal controls. Other abbreviations as in Fig. 1.

Table 3. Hemodynamic changes in patients with acute myocardial infarction

Ist HD 3rd HD 7th HD 10-20th HD
MBP (mmHg) 92.2+16.5 86.51+8.8 86.2+10.0 86.2+59
HR (bpm) 83.2%19.9 73.9+10.6* 72.91+11.9* 67.5+£14.5*
SPAP (mmHg) 30.91+9.1 20.5£3.4%* 22.7+£7.5%*
DPAP (mmHg) 15.1£6.0 10.2£3.5%* 9.812.7**
CI (/min/m?) 3.8+0.8 3.7£05 34+0.8
SVI (ml/m?) 46.8+9.7 52.0%£10.8 50.6+10.9

Values are mean+SD. * p<0.05, **p<0.01, (vs 1st HD), respectively.
HD=hospital day; MBP=mean blood pressure; HR =heart rate; SPAP=systolic pulmonary artery pressure; DPAP=diastolic
pulmonary artery pressure; CI=cardiac index; SVI=stroke volume index.

BETHEEZLNTWS, BBHOLEEREEK
ERICOWTIE, BER T TORMR, BB
BEOEE L LOZEN DY), ERETWAoTW
v, Fy 77 —0ra—[kiL, HRENTRE
TEELZREETH L0, LMHBEEEHHOES
B & ERE ISR A I3 BE R FEETH 5.

Fv 77—k X ) EREHIROLNIEE
B I 5 oD s ML U BR BEE, o ML SN, I3
DR & BRHBFE O I (AT/ET) %, IRFEEEDIE
BETHIESEFETORBSEE ORI BITF:

mw# BHLNTH Y, F-EEIUREEDIE
T& 5 /E%E max (dP/dt) B L UBIIMAYIZKD S 7z
KBRS & ML INRE & DR T b EAHE SRS
LN TW5BO, F /- Sugawara H'W KL 2L h
&, SWVA - Fy 77— Ik ) flE LI EEER
H I 575 5 75 03 B max (du/de) & RIBRIZETHAI L 720k
BARIE R RE B X B A S /£ ZF max (dP/dt) %
FEBREMIIRDIBIEEZHRELTVS., Ly
L, max (dP/dt) BEPSHIAROEELZITS -
®, BOF L max (du/dt) dIEEDIBELEZ 3
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Table 4. Changes in PV (cm/s), AT/ET and ACC (cm/s?) in patients with acute myocardial infarction

Ist HD 3rd HD 7th HD 10-20th HD
Patient Sex
PV AT/ET ACC PV AT/ET ACC PV AT/ET ACC PV AT/ET ACC
1 F 99.2 026 2,828.7 1474 022 52076 1107 0.31 5,182.0 1070 022  6,368.3
2 M 92.2 028 29600 103.8 0.31 3,623.1 90.5 0.25 3,481.4 112.1 0.29  3,313.7
3 M 80.6 0.27 2,171.8 1241 031 4,109.6 105.1 0.34 29214 76.6 030 2,842.1
4 M 79.5 032 20713 95.1 026 3,028.5 814 028 3,008.8
5 M 94.4 026 3,546.1 99.2 025 3,879.0 81.9 030 2,146.7 97.8 0.22  3,990.8
6 M 60.5 0.31 1,701.5 536 032 1,634.7 786 035 2,687.2
7 M 92.7 031 23517 853 025 34019 85.0 0.26 2,290.1
8 M 83.5 035 2,373.6 705 025 24375 1273 0.21 4,530.2
9 M 85.9 029 1,880.0 88.2 025 1,889.6 89.1 0.29 2,046.8 836 029 1,846.6
10 F 116.6 0.32 2,8259 975 029 3,064.7 969 027 3,774.7
11 M 79.2 021 3,0093 1060 0.28 3,894.1 983 022 27715 829 023 24630
12 M 90.7 030 3,0670 935 028 2,777.8 946 025 3,710.6 126.1 020 4,1975
13 M 94.0 028 12,6842 1426 031 4,068.7 1109 0.25 3,905.7 1159 024 3,675.3
14 M 88.4 0.30 2,987.8 1135 040 2,6494 1084 026 4,796.9
15 M 104.7 0.19 43479 829 029 4,0424 93.0 023 3,698.2
mean 89.5 0.28 2,720.5 1002 0.28 33139 96.8  0.27 3,396.8 1003 025 3,587.2
+SD +12.8 £0.04 =£676.7 +248 +0.04 £947.5%* +13.8 +0.04 £960.3* +15.7 +£0.04 £1,284.6

* p<0.05 (vs 1st HD).
HD =hospital day, M =male, F=female. Other abbreviations as in Fig. 1.

’——-P<0.05—-——-|
NS P<0.05
PV AT/ET ACC
@ne] TN B NS (cm/s?) - T
NS
100 0.3 3500 ‘__—__4
50 0.2 2500 ]
st 3rd 7th (day) Ist 3rd 7th (day) st 3rd 7th (day)

Fig. 6. Changes in PV, AT/ET, and ACC obtained by Doppler echocardiography in patients with acute myo-

cardial infarction.

PV and AT/ET had not changed, but ACC increased significantly on the 3rd day after PTCA.

Abbreviations as in Fig. 1.
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Fig. 7. Example of Doppler waveform in a patient with acute myocardial infarction.
On the st day, PV and ACC were lowered, but these parameters increased on the 3rd day after PTCA.

Abbreviations as in Fig. 1.
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TEREMEMEEIELIERTE2RLAZEIE
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1%, reperfusion {2 & L\ stunning 25EE S h
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FHFFETIE, ARMOREL L CTHBIRESZ, %
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13, BRIBE.CHHEZERE T nitroglycerin & nifedipine
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BEBOBEOMED H VBEVRBHKEL, E
BICHET i3t TrlvnE shTwnis,
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