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Serial Changes of Transmitral Inflow Patterns after Acute
Myocardial Infarction
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Department of Internal Medicine, College of Medicine, Korvea University, Seoul, Korea

Background  Although determination of Doppler echocardiographic transmitral inflow patte-
ms (DETIP) is used as an indirect method assessing LV diastolic function. it is known that
DETIP can be affected by certain hemodynamic variables. The aim of this investigation is
to assess the serial changes of DETIP and to determine the relation of DETIP with clinical
parameters such as initial left ventricular end-diastalic volume(LVEDV), ejection fraction(EF),
Killip class and thrombolytic therapy in acute myocardial infarction(AMI) patients.

Method * Four serial Doppler and 2-D echocardiographic studies were performed at 1 day.
1 week, 1 mouth and 3 months after development of AMI in 24 patients(M : F=19 : 5, aged
58+ 11 year, 15 anterior MI and 9 inferior MI) and 13 normal adults(aged 47+ 9 years) as
reference group. On admission 14 patients were in Killip class I and 10 patients in class II.

Thrombolytic therapy with IV urokinase were done in 11 patients. E velocity, A velocity,
pressure half-time(PHT). isovolumic relaxation time(IVRT) were analyzed and LV systolic
function was determined in apical 4 chamber view.

Results - DETIP did not change until 1 month after development of AMI. However., E/A
ratio was decreased, and PHT and IVRT were increased at 3 months after AML

Doppler transmitral flow parameters were not related with Killip class and LV systolic func-
tion. Patients who received urokinase intravenously and who had greater initial LVEDV(>>118
cm®) showed higher E/A ratio and shorter PHT and IVRT than those who did not. These
findings indicate that changes in Doppler transmitral inflow pattern in AMI patients are not
uniform over a period of 3 months and thrombolytic therapy causes favorable effect on Doppler
transmitral flow parameters.
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Conclusion : Changes in Doppler transmitral inflow pattern may be variable over post-AMI
period and this should be taken into account in evaluating LV diastolic function after AMI.
Thrombolytic therapy may improve LV diastolic function in AMI patients.

KEY WORDS ' Transmitral inflow * Acute myocardial infarction * Thrombolysis.
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Q wave location

group age(range) killip class on EKG thrombolysis(IV)
control 47+ 9(36—62)
AMI 58+ 11(29—78) I 14 Anterior : 15 (+) 11
In - 10 Inferior © 9 (=) : 13
mmwv . 0

AMI ! acute mvocardial infarction
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Table 2. Serial doppler and 2-D echocardiographic findings after acute mvocardial infarction

(Meant S.D.)
control (n=13) AMI group (n=24)
phase 1 phase 2 phase 3 phase 4
LVEDV (cm?) 94.0 £ 120 1089 £ 9.0 I111.1 £ 21.5%* 1151 * 24.4** 113.7 £ 23.7*
EF (%) 609 £ 19 476 = 85% 510 £ 11.6%* 494 * 124** 490 * 11.3%*
E peak(cm/sec) 604 £ 112 55.0 + 221 63.4 + 139 603 = 218 56.1 = 14.9
A peak(cm/sec) 52.1 £ 118 589 £ 143 64.0 £ 13.9% 63.6 £ 150 642 £ 19.0
E/A peak .21+ 033 1.06 0.76 .11 0.60 1.00+ 045 0.95+ 0.40*
A fraction( %) 335 £ 6.0 406 * 134% 379 £ 118 389 + 139 39.2 = 11.3%
PHT(msec) 47.1 £ 74 536 £ 20.1 556 = 119 574 £ 98" 623 £ 15.0%
IVRT (msec) 76.0 + 100 885 t 19.7% 81.6 + 184 92.5 £ 19.0% 96.1 + 23.1%
RR(msec) 845 £ 165 881 *£179 872 *184 856 *271 906 +134

LVEDV : left ventricular end-diastolic volume,
half-time, IVRT : isovolumic relaxation time,
AMI vs control . *p<(0.05, **p<0.01

Table 3. Correlation coefficient between transmitral
Doppler variables and left ventricular end-
diastolic volume(ejection fraction) in each
period

phase 1 phase 2 phase 3 phase 4
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Table 3. Echocardiographic findings according to thrombolytic theraphy

(Meanz $.D.)

phase 1 phase 2 phase 3 phase 4
LVEDV (cm?) (+) 1109 + 225 116.1 + 21.2 119.0 + 29.7 117.1 £ 26.6
(=) 1070 £ 165 105.4 £ 22.0 1106 £ 17.7 1106 + 21.9
EF (%) (+) 46.7 £ 99 546 + 10.1 523 + 8.4 506 * 6.9
() 483 + 76 469 + 126 46.0 + 159 47.5 £ 145
E peak(cm/sec) (+) 64.7 + 26.2%* 72.8 + 23.3% 66.8 + 16.1 58.4 + 13.7
() 47.1 + 151 532 + 19.9 52.8 + 26.1 540 + 163
A peak(cm/sec) (+) 499 + 117 57.1 = 10.6* 544 + 83% 554 £ 99*
() 664 + 11.0 71.9 + 13.5 741 * 144 72.2 + 221
E/A peak (+) 1471 0.99* 1441 0.65%* 127+ 0.41%* 1.12+  0.46*
(=) 0.73+ 0.26 0.73%+  0.16 0.70+ 0.29 0.78+ 0.26
A fraction( %) (+) 349 + 12.0% 32.4 + 11.2%% 323 + 11.2% 348 * 8.5
(-) 452 + 133 441 £ 96 466 = 13.3 432 + 123
PHT(msec) (+) 477 £ 93 541 = 106 52.4 + 8.0%* 662 + 17.1
(=) 56.7 £ 26.0 57.%5 + 14.0 632 = 8.7 58.9 + 12.7
IVRT(msec) (+) 83.4 + 15.5%* 78.0 £ 16.0 85.9 + 19.8* 90.4 £ 21.8
(-) 928 + 93.1 85.7 = 21.3 101.8 + 15.0 100.4 + 24.4

LVEDV : left ventricular end-diastolic volume,
PHT : pressure half-time,
(+) : Thrombolviic therapv with urokinase,
(+) vs (=) 1 *p<0.05, **p<0.01
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Table 4. Echocardiographic findings according to left ventricular end-diastolic volume (Mean+ S.D.)
phase 1 phase 2 phase 3 phase 4
LVEDV (cm3) > 1293 = 5.3** 1335 + 5.8%** 1320 + 13.2° 1243 + 14.3*
< 97.7 = 133 100.1 £ 209 1120 £ 275 111.8 £ 26.0
EF (%) > 459 £ 97 514 £ 134 474 *+ 116 509 = 11.8
< 485 + 8.5 529 £ 92 525 + 98 50.1 = 8.1
E peak(cm/sec) > 68.2 + 20.1** 713 + 21.1%* 751 + 94* 62.3 = 12.1
< 479 + 204 59.9 £ 20.0 57.8 £ 21.1 585 + 13.2
A peak(cm/sec) > 522 + 16.1% 524 + 13.1% 502 + 7.4%* 471 £ 54%
< 62.6 + 124 67.3 £ 14.0 684 + 156 72.0 £ 195
E/A peak > 1.58+ 1.06%* 1.70+ 0.79** 1.53+ 0.36** 135 0.39*
< 0.78% 034 089+ 0.25 087t 033 087+ 0.34
A fracdon( %) > 31.7 £ 9.4%* 29.5 £ 8.1** 267 £ 51%* 340 59
< 453 + 13.1 393 + 8.8 415 £ 109 386 £ 9.1
PHT(msec) > 503 £ 94 50.1 £ 12.9 57.0 £ 113 549 = 73
< 554 £ 242 536 £ 9.2 58.1 £ 109 66.9 £ 17.0
IVRT(msec) > 744 + 11.8** 72.8 + 13.4* 86.3 + 10.2* 92.7 £ 32.6
< 955 £ 194 889 + 16.3 97.0 £ 234 99.6 + 24.4
LVEDV : left ventricular end-diastolic volume, EF : ejection fraction
PHT : pressure half-ume, IVRT ! isovolumic relaxation time
> more than 118cm?, < :less than 117cm®
> 118am® vs < 117em3 : *p<0.05, **p<0.01
Table 5. Echocardiographic findings according to killip dassification(I,II) (Mean+ $.D.)
phase 1 phase 2 phase 3 phase 4
LVEDV (cm?) I 1122 * 16.6 118.1 £ 16.2 116.1 £ 19.1 117.1 £ 206
11 1024 = 227 100.7 £ 25.6 1139 £ 310 109.0 + 283
EF (%) 1 50.1 £ 7.8** 563 + 6.1%* 513 £ 118 516 £ 9.6
II 426 + 8.1 446 £ 153 473 £ 136 455 £ 138.2
E peak(cm/sec) I 579 + 221 64.0 + 22.1 64.1 £ 23.0 584 + 13.9
I 496 £ 2238 62.5 £ 26.9 56.0 £ 21.2 529 £ 16.5
A peak(cm/sec) I 58.3 * 15.7 65.7 + 17.2 649 + 18.3* 654 + 220
11 602 + 12.2 615 £ 7.6 62.1 £ 11.6 626 * 152
E/A peak I 1.17+  0.89* 1.16  0.71 1.06 0.50 1.00+ 0.46
II 085 042 1.03% 043 0.94+ 043 087+ 031
A fracton(%) 1 36.2 £ 10.2* 362 £ 11.1 376 + 13.0 374 £ 93
II 486 + 158 403 * 184 404 = 159 417 = 138
PHT(msec) I 57.7 £ 23.0% 529 = 99 61.2 = 10.9** 619 = 11.2
II 46.0 £ 107 596 = 145 532 = 0.7 629 * 20.0
IVRT (msec) I 873 + 233 85.7 * 195 92.0 £ 17.7 102.3 = 25.8¢
II 908 + 113 753 * 163 93.0 £ 220 857 = 14.0

LVEDV : left ventricular end-diastolic volume, EF : ejection fraction
PHT : pressure half-time, IVRT . isovolumic relaxation time
I vs II:*p<0.05, **p<0.01
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Table 6. Echocardiographic findings according to Q wave location on EKG (MeantS.D.)
phase 1 phase 2 phase 3 phase 4
LVEDV (cm?) Ant 115.2 £ 16.4* 121.2 = 15.0% 121.0 = 239 1189 £ 245
Inf 99.1 = 195 96.0 = 21.9 108.2 + 24.8 106.5 = 222
EF (%) Ant 449 + 7.8* 521 = 8.0 52.1 = 10.0 524 £ 79
Inf 517 £+ 8.2 543 + 12,6 50.7 £ 10.0 482 £ 8.9
E peak(cm/sec) Ant 559 £ 218 66.9 £ 246 64.7 £ 145 578 £ 146
Inf 58.7 + 241 58.2 + 220 553 + 185 53.7 =+ 16.0
A peak(cm/sec) Ant 56.9 £ 12.2 636 = 8.5 578 £ 88 55.7 £ 12.5%
Inf 620 + 174 646 + 20.6 702 £ 185 759 £ 209
E/A peak Ant 1.10+  0.79 .11+ 0.55 115+ 032 1.10+  0.41*
Inf 0.99+ 0.77 .11 0.72 0.83+ 0.55 0.74x 027
A fracion( %) Ant 37.9 £ 104 36.1 £ 8.1 329 £ 36 344 + 73
Inf 445 + 17.1 40.5 + 139 459 + 153 458 + 1238
PHT(msec) Ant 499 £ 119 573 £ 112 63.5 £ 113 635 £ 153
Inf 59.3 £ 285 53.1 £ 13.7 578 £ 59 60.7 £ 155
IVRT(msec) Ant 84.5 + 18.0 847 + 214 87.7 + 13.8* 87.7 £ 13.3*
Inf 93.0 £ 22.0 77.0 £ 13.1 108 + 155 106.9 + 29.3
LVEDV ! left ventricular end-diastolic volume,  EF ! ejection fraction
PHT : pressure half-time,  IVRT ! isovolumic relaxation time
Ant ; anterior wall infarction,  Inf: inferior wall infarction
Ant vs Inf: *p<0.05, **p<0.01
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Table 7. Echocardiographic findings according to left ventricular ejection fraction (Meant S.D.)
phase 1 phase 2 phase 3 phase 4
LVEDV (cm?) > 1058 £ 19.7 103.4 £ 24.9% 108.7 £ 27.0 1082 = 26.3
< 1183 = 18.0 127.0 £ 104 1258 + 233 1236 = 18.5
EF (%) > 53.1 £ 5.6%* 560 £ 9.8* 56.4 + 94* 533 £ 8.7%
< 394 + 43 452 + 7.1 454 = 73 465 £ 7.6
E peak(cm/sec) > 56.2 + 22.1 61.6 = 19.1 643 = 234 56.8 + 10.3
< 533 £ 236 67.9 £ 247 589 + 173 629 + 153
A peak(cm/sec) > 60.8 =+ 133 647 + 173 694 £ 196 67.4 + 19.0
< 56.2 + 16.2 577 + 95 582 = 86 638 + 23.0
E/A peak > 1.0l 0.64 1.11+  0.60 1.00+  0.53 092+ 0.37
< 1.13+  0.96 126+ 0.70 1.05+ 035 1.08+ 0.45
A fraction( %) > 39.6 £ 10.6 374 + 107 399 + 127 403 £ 10.0
< 420 £ 176 333 = 6.7 36.0 £ 11.1 33.7 £+ 41
PHT(msec) > 546 £ 94 51.0 £ 87 57.1 £ 63 634 * 13.0
< 52.2 + 309 554 £ 135 58.6 = 14.7 64.5 £ 21.0
IVRT(msec) > 86.9 + 22,6 813 £ 113 100.4 £ 18.0 1014 £ 26.3
< 90.3 * 17.6 88.0 £ 26.3 87.2 £ 223 92.6 £ 249
LVEDV : left ventricular end-diastolic volume, EF : ejection fraction
PHT : pressure half-time,  TVRT ! isovolumic relaxation time
> more than 45%, < .less than 44%
> vs < Fp<0.05,  **p<0.01

ztol & g ot 3719} 470l AP 242} 87.7+
13.3msec, 87.7+ 13.83msec, 3} +-& 103+ 15.5msec,
106.9% 29.3msec2. 24 oA Fols &=
5121 H(p<0.05).

6. A7HE zold @& H|w(Table 7)
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