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Prognostic Importance of Pseudonor-
malized Left Ventricular Inflow Pattern
Especially for Sudden Cardiac Death

Hirotaka TABUCHI
Nobuyoshi KAWAI
Toshitami SAWAYAMA*

The prognostic value of left ventricular inflow velocities by the pulsed Doppler method was studied in
32 patients with congestive heart failure including 18 with old myocardial infarction, 9 with dilated
cardiomyopathy, and 5 with hypertensive heart disease, who initially revealed pseudonormalized left ven-
tricular inflow pattern. Pulsed Doppler echocardiography, apexcardiography, and phonocardiography
were performed at 3- to 9-month intervals. The prognosis was evaluated for two groups of patients with
persistent or transient pseudonormalized inflow patterns. Survival rates at 6 months and 2 years in the total
patient population were 78 % and 47 %, respectively. Twenty-one patients had the pseudonormalized left
ventricular inflow pattern (persistent group), while the other 11 patients had a changed pattern (transient
group). The survival rate at 2 years was 37% for the persistent group, and 82% for the transient group.
Significant differences in patient profiles and the initial data between the two patient groups were the
presence of cardiogenic shock (10/21 in persistent group vs 1/11 in transient group; p<0.001) and the
value of left ventricular end-diastolic wall stress (159 +62 g/cm? in persistent group vs 135142 g/cm?in
transient group; p<0.05). There were no significant differences in NYHA class, the values of left ven-
tricular end-diastolic pressure, left ventricular ejection fraction, A/E ratio, or deceleration half time of left

ventricular inflow velocities.

Left ventricular end-diastolic wall stress in patients with persistent pseudonormalized left ventricular
inflow pattern was significantly increased, and may be related to decreased preload reserve. Atrial fibrilla-
tion and atrioventricular dissociation were recorded prior to the development of ventricular fibrillation in
two patients with sudden cardiac death. Abrupt loss of atrial contribution as well as ventricular arrhyth-

mias may be a trigger of sudden death.

Evaluation and follow-up of the pseudonormalized left ventricular inflow pattern is a sensitive indica-
tor for the management of patients with congestive heart failure.
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Table 1 Clinical characteristics of 32 patients showing pseudonor-
malized left ventricular inflow pattern

Underlying Number Age (yrs) Gender
disease of patients (mean +SD) M:F)
OMI 18 59+9 14:4
DCM 9 60x11
HHD 5 57£6 3
Total 32 58+9 25:17

OMI=old myocardial infarction; DCM =dilated cardiomyopathy;
HHD =hypertensive heart disease;
male; F=female.

SD=standard deviation; M=

ACG

PCG |

Fig.1 Simultaneous recording of left ven-
tricular inflow velocities (PWD),
apexcardiogram (ACG), phonocar-
diogram (PCG), and electrocardio-
gram (ECG) in a 56-year-old man
with extensive anterior infarction
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The left ventricular inflow pattern
shows pseudonormalization. The
rapid filling wave and prominent A
wave on the apexcardiogram, and
the S3 and S4 on' the phonocardio-
gram imply severe left ventricular
dysfunction.
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Table 2 Survival rate and initial data in each patient groups

Underlying Survivals (rate) Survivals (rate) Sudden d 5 Ejection
disease after 6 mos after 2 yrs death oed (g/em?) fraction (%)
OMI 13 (72%) 7(39%) 6 155+60* 34%11*
DCM 7 (718%) 6(67%) 1 155+35 266
HHD 5(100%) 2(40%) 0 98 +22 3349
Total 25 (78%) 15 (47%) 7 145+55 33+11
*meant1 SD.

oed =left ventricular end-diastolic wall stress. Other abbreviations as in Table 1.
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No.of patients with pseudonormalized pattern on admission

32 patients
persistent pseudo- transient pseudo-
normalized pattern normalized pattern
21 patients 11 patients
R sudden cardiac
death: 3
R heart failure
death: 3
6 months later
Y Y
15/21(71%) 11/11(100%)

\ sudden cardiac BN sudden cardiac

death: 3 death: 1
\ heart failure \ heart failure
death: 3 death: 1
\ non-cardiac
death: 2
2 years later \ v
7/19(37%) 9/11(82%)"*

Fig.2 Long-term outcome in patients with persistent or transient
pseudonormalized left ventricular inflow pattern

Parentheses show survival rate.
*p<0.001 vs persistent pseudonormalized pattern.
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Table 3 Profiles and initial data of patient groups

Persistent group Transient group p value
Underlying disease OMI 13, DCM 5, HHD 3 OMI 5, DCM 4, HHD 2
NYHA class (1-4) 3.61%0.49 3.36+0.48 NS
Cardiogenic shock 10721 1/11* <0.001
A/E 0.60%+0.26 0.51+£0.26 NS
DHT (msec) 53+14 57+10 NS
oed (g/cm?) 159£62 135421 <0.05
LVEDP (mmHg) 25+5 26%5 NS
EF (%) 3311 35+9 NS

*p<0.001 vs persistent group, 'p<0.05 vs persistent group.

A/E=the ratio between peak end-diastolic and early diastolic transmitral inflow velocities;
EF =ejection fraction. Other abbreviations as in Tables 1, 2.
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Fig.3 Electrocardiograms and echocardiograms in a 71-year-old man with old myocardial infarction. Case 1

The echocardiogram reveals marked left ventricular dilatation with a large apical aneurysm. The mitral valve fails to open during atrial
systole despite sinus rhythm. Transmitral inflow velocities are recorded only in early diastolic filling (E), and no A wave was detected despite
the loud Ss. His condition suddenly deteriorated with loss of consciousness and he died within an hour of onset of atrial fibrillation.
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Fig. 4 Electrocardiograms and echocardiograms
in a 52-year-old man with old myocardial
infarction. Case 2

The echocardiogram reveals moderate left
ventricular dilatation, and akinesis in the
left ventricular anterior wall with apical an-
eurysm. The transmitral inflow pattern
shows pseudonormalization. His stabilized
left heart failure rapidly deteriorated after
onset of atrioventricular dissociation, lead-
ing to ventricular tachycardia and he died

after 30 min. = ~825 . 0CN/D
MCLs=modified CL at point 5 on the pre- ; A N etas o
cordium. MDR20.C 2

MEE 1.F H

BEC BE.W1N
BDR40D. SPE
BEE 1

PWD

ACG

Fig. 5 Simultaneous recordings of apexcardiogram,
phonocardiogram, and left ventricular inflow
velocities in a 64-year-old man with coronary
artery disease

The small Ss on the phonocardiogram (ar-
rowhead) and the obscure A wave on the
apexcardiogram (arrow) show impaired left
atrial contractility.

ECG 7 . : 5 5 z 3 This patient was not included in the subjects
of this study.

! ulli;m Abbreviations as in Fig. 1.
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