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Summary

In 22 cases of ischemic heart disease, an atttempt was made to study the relationship between the
duration of isovolumic relaxation period (IRP), determined by ultrasonic Doppler method, and its
relating factors such as mean rate of left ventricular pressure fall during isovolumic relaxation (mLVP
fall), blood pressure at the dicrotic notch of the aortic pressure curve and mean pulmonary wedge pressure
(mPC). IRP of 30 healthy adult males were served as normal control for the comparison with that of
ischemic heart disease.

1. Average mLVP fall in cases of ischemic heart disease with prolonged IRP was significantly lower
than that with normal IRP, whereas normal IRP did not necessarily imply the absence of low mLVP
fall (Figure 3).

2. Cases were divided into 2 groups on the basis of mLVP fall, 1 group being less than 1500
mmHg/sec and the other more than 1500 mmHg/sec. In each of the 2 groups, a significant positive
correlation was observed between IRP and the arithmetic mean pressure measured by standard cuff
method (DNc) (Figure 6). The latter was found to approximate blood pressure at the dicrotic notch of
the aortic pressure curve (Figure 2). The slope of the regression line relating IRP to DNc was steeper in
cases with mL VP fall less than 1500 mmHg/sec than in cases with mLVP fall more than 1500 mmHg/sec.
Nine of 14 cases with mLVP fall less than 1500 mmHg /sec had an ejection fraction less than 0.5, while

KIRKRFEF H—E The First Department of Medicine, Osaka University
KR EX i 1-1-50 (F7553) Medical School, Fukushima 1-1-50, Fukushima-ku,
Osaka, 553

— 673 —



fibll, HEE, CEE, R, K, B, B4, KE RE, SR

none of 8 cases with mLVP fall more than 1500 mmHg/sec showed an abnormal ejection fraction. These
results suggest that prolongation of IRP, which was found to be associated with an elevation of DN,
is more pronounced when left ventricular function is more impared.

3. No significant correlation was observed between IRP and mPC (Figure 4).

4. The ratio of DNc to IRP correlated closely with mLVP fall, indicating the availability of the

ratio for the noninvasive estimation of mLVP fall (Figure 7).
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Figure 1. Simultaneous recording of phonocardiogram, Doppler cardiogram

(DCG) and electrocardiogram.

Ao and Ac represent Doppler signals related to the opening and the closing of the
aortic valve, and Mc and Mo to the closing and the opening of the mitral valve, respec-
tively. Mps is the signal due to the motion of the mitral valve at the time of atrial contrac-
tion. Isovolumic relaxation period (IRP) was defined as a time interval between the
completion of Ac and the beginning of Mo.
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(Figure 3).
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Figure 2. Correlation between blood pressure
at the dicrotic notch of the aortic pressure curve
(DNx0) and the arithmetic average of the systolic
and diastolic pressure in the same pressure curve
[}/2 (SP+DP)] ao.

(42 cases of various heart diseases, comprising 22 of
ischemic heart disease, 6 of mitral stenosis, 3 of con-
gestive cardiomyopathy and 11 of other heart diseases).
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Figure 3. Relationship between IRP and mean
rate of left ventricular pressure fall during
isovolumic relaxation (mLVP fall) in cases of
ischemic heart disease.

Open circles represent cases with ejection fraction
less than O0.5.
rejection limit of IRP of 30 healthy adult males ranging
from 40 to 62 in age.

5% rejection limit: 5 per cent
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Figure 4. Relationship between IRP and mean
pulmonary wedge pressure (mPC) in cases of
ischemic heart disease.

mpcC
mmHg
30
o a
20 °
9 ‘ 'y A
10 ..Oq e0 o o..
ol — ° a .
600 1000 1500 2000 2400
mLVP fall mmHg/sec

Figure 5. Relationship between mPC and mLVP
fall in cases of ischemic heart disease.

In 2 cases (triangle), in which mPC was not meas-
ured, left ventricular end-diastolic pressure instead of
mPC was compared with mLVP fall. Open symbols
denote cases with prolonged IRP (more than 117 msec),
and closed symbols denote cases with normal IRP.
Abbreviations as in Figure 3 and 4.
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Figure 6. Relationship between IRP and the arithmetic average of the systolic
and diastolic pressure measured by standard cuff method (DNc) in cases of
ischemic heart disease.

(A: mLVP fall more than 1500 mmHg/sec, B: mLVP fall less than 1500 mmHg/sec)
Open circles represent cases with ejection fraction less than 0.5. Abbreviation as in

Figure 3.

EWRHEEAANDOL DICH L TERETH - 72 (p<
0.05) (Figure 3). 7z7:L, IRP 23 IE#HHFHNT
b, FHEEETEEPEMEDOL 0L DR an
Stz B, FHLEEETFTHKELEN 1,500 mmHg/
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7.

3. IRP L PfiBAREL AL

—fxi, FEMBIREALE (mPC) 23 EH4+5
& IRP 3HEHE+2 L FHEENZP, SREOMN S
PITiEZ D X 5 I ffif it s - /- (Figure 4). =
tiz, mPC fpv UAESHEiE 4 # /£ 2% 25 mmHg
Plo24cix, IRP 3IEHEHHIY LER L
T Az mPC ARESHT WAL -0
TEEIREHETHE L), o260 FY
FEEE TRRIIRAF TROEVECELTY
7- (Figure 5).

4. IRP L arithmetic mean pressure

W-¥g ke = E TS 1,500 mmHg/sec LI ED R
LFNLLT ORI 41T % &, IRP L arithmetic
mean pressure (DNc Lig) iz zhZNDEIC
BWTIEICHE L7z (Figure 6). LxL, ERE
BT TR Y, 20T FHEETHE
#%1,500 mmHg/sec LT OB TR TH - 7c.
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IRP # W TCIFHLEEETHRELHE ST 5 =
LERAI. ZOEEL LT DNe/IRP 24
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FEGRDE L DNe (DCG ZEREDWIE) & D7
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Figure 7. Relationship between mLVP fall and
DNCc/IRP in cases of ischemic heart disease.
Regression line (solid) was obtained from the values
of 14 cases (closed circles), in which the difference
between DNc and blood pressure at the dicrotic notch
of the aortic pressure curve recorded within 2 weeks
after the measurement of DNc and IRP was less than
20 mmHg. Broken lines represent 2 standard deviations.
The values of cases (open circle), in which the above
pressure difference was more than 21 mmHg, were
not included in the calculation of the regression line.
Details in the text. Abbreviations as in Figures 3 and 6.

YR otz (202 LI ERE TR
BREBIREYEOEIC X Y 253 5 7T hE M & 7R
3.

£ %
SERVEARRE I DR &1L, ObiREEE, S5
g T OEE - EFEERZE T BIE S 5 KBk
FHFERFEEERB X OERE, REICEVEES
LEZBNDS. ZoWgETix, DCG 2k i
RSB IRP 2HEL, Thi Lo#ERT L
DR & R L.

1. IRP r3e¥gfe ssiE TFRESR L o iR

S MR C 0 O it 5% 3 BE 1%, IRP 12
LTROAANAEEREZ AT LEDIhDS. 20
JEEE L LT, EEERMICIE neg. dT/dt 2 v %

IRP r=-0.576
mege (P<0.05)
90
70
50
[ ]
30
10 °

" 70 15 20 25 30 35 40
mpcC mmHg

Figure 8. Relationship between IRP and mPC in
cases of mitral stenosis.
Abbreviation as in Figure 4.
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Figure 9. Correlation between IRP and age in
62 healthy males ranging from 23 to 62 in age.

IRP
msec T T -pPcoor
P<0.01
1407 <0001 _2
P<O.
130- — <005_]
o
120
1101 ¢ [ ]
1001 °
P l}
901 8 ; o
so| & ®1 *% A
st ¢ | o | ®
701 ! ¢ | e
601 o
501 ¢ | e
AGE (20~29[30~ 39|40~49(50~62
mean((261) [(34.2)|(441) [(53.2)

( M2SE)

Figure 10. IRP in relation to age in healthy
males.
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