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Summary

The echocardiogram of each valve, especially the timing of each opening and closing motion, was
studied in relation to the intracardiac pressure curve.

Electrocardiogram, phonocardiogram, echocardiogram and intracardiac pressures taken by catheter
tip transducer, were simultaneously recorded in 5 cases (3 cases of mitral valvular disease and 2 cases of
congenital heart disease). The echocardiogram of each valve was compared with hemodynamic valve
opening (VOH) and closure (VCH), defined by intersection of pressures across the valve orifice.

1. Atrioventricular (A-V) valve

(a) The onset of the initial anterior motion of the echo (D point) preceded A-V VOH by 40-75 msec.
It was concluded that the echo between D and A-V VOH represented bulging of basal portion of the
valve or heart motion preceding A-V valve opening.

(b) The onset of the most rapid anterior motion (D’ point) and the final posterior motion for the valve
closure (B point) of the echo were well correlated with the timing of A-V VOH and VCH, respectively.

It was concluded that D’ and B points were reliable indicatiors of hemodynamic opening and closure of
the A-V valve.
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(c) The most rapid anterior and posterior motion of the echo (D’-E and B-Co) represented the
exact valve motion and it was suggested that Co point (the termination of the last rapid posterior motion)
represented the termination of the A-V valve closure.

2. Pulmonic valve (PV) in pulmonary hypertension : The onset of the initial posterior motion of
the echo (b point )preceded pulmonic VOH by 80msec, and the echo between b and PV VOH represented
the motion of basal portion of the valve preceding PV opening. The termination of the final anterior
motion (e point) coincided with the dicrotic notch of the pulmonic pressure curve.

3. Aortic valve (AV): Aortic VOH coincided with echocardiographic valve opening, and dicrotic
notch of the aortic pressure curve followed echocardiographic valve closure by 10 msec. AV echo showed
the exact timing of AV opening and closure.
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Figure 1. Simultaneous recording of electrocardiogram (ECG), phonocardiogram (PCG) and
echocardiogram (UCG) of the anterior and posterior leaflets of the mitral valve with left ven-
tricular (LV) and left atrial (LA) pressures. Case 1: MS, af., post ope.

Note that MVOH (hemodynamic mitral valve opening: the intersection of LV and LA pressures in
early diastole) precedes the onset of the most rapid anterior motion of the ECHO (D’ point) by 20 msec,

and MVCH (hemodynamic mitral valve closure:

the intersection of LV and LA pressures in early systole)

coincides with the onset of the final posterior motion of the ECHO (B point).

Fpra—KE, &M, BERICHEAL,
D: ROIOHI;ESGED D VIIEi%RT
a—DEENIRYD R

D' Fd Ak i 5 MR B A

E: iz 2 —0RKETHRAM

B:  FpRAgHic O %5 EBI RGN

Co: LUk #ITERNET M

C: %k%ﬁ%um%éwim rKra—o

L L7z, FERFICEE LT
b: #%m:mo%m@mﬁﬁmﬂ%m

e FHAGUTH S B OHTE EBHE T R
Ll

RBARFAIZB L TR, WHREERE=a— ko
FrBARBIRA A, SRS TR E L.
b a— EORL, ELEICRITS
FBRIZBE 5 F LT oEZRR A VOH (he-
BIUFHASHIZE
545 FE72x M VCH (hemodynamic valve clo-
sure) L ORFHIMBIRZ #FET L7z, FHllicBE L T
&, af Bl 304mE, FEHREF T 1I0HE %
nENEHL, FiFe L.

modynamic valve opening),

— 663 —



Medn, A, JUR, LA, BHE, SME EH, EE, B 9IE A

| A

MIS + af.

(SOM/sec‘b)

e
- .

A_fL;,‘ i ;_v_f' —————

- e % s -

Figure 2. Simultaneous recording of ECG, PCG and UCG of the anterior and posterior leaflets
of the mitral valve with LV and LA pressures. Case 2: MI with MS, af.
Note that MVOH and MVCH coincide with D’ and B points, respectively.
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1. MV (JiEfd] 1~3) (Figures 1~3)
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Figure 3. Simultaneous recording of ECG, PCG and UCG of the anterior and posterior leaflets of
the mitral valve with LV and LA pressures. Case 3: VSD.
Note that MVOH and MVCH coincide with D’ and B points respectively.

1, 2).

2. TV (jiEfsl 4) (Figure 4)
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3. PV (5iEfs 4) (Figure 5)
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4. AV (jiEffl 5) (Figure 6)
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Figure 4. Simultaneous recording of ECG, PCG and UCG of the anterior and posterior leaflets
of the tricuspid valve with right ventricular (RV) and right atrial (RA) pressures. Case 4: ASD +PH.
Note that TVOH (hemodynamic tricuspid valve opening: the intersection of RV and RA pressures in

early diastole) and TVCH (hemodynamic tricuspid valve closure:

the intersection of RV and RA

pressures in early systole) coincide with D’ and B points respectively.
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Figure 5. Simultaneous recording of ECG, PCG and UCG of the posterior leaflet of the pulmonic
valve with pulmonary arterial (PA) and right ventricular (RV) pressures. Case 4: ASD-+PH.

Note that PVOH (hemodynamic pulmomic valve opening:

the intersection of PA and RV pressures

in early systole) follows the onset of initial posterior motion of the ECHO (b point) by 80 msec, and dicrotic
notch of the PA pressure coincides with the termination of the final anterior motion of the ECHO (e point).
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Figure 6. Slmultaneous recordmg of ECG, PCG and UCG of the aortic valve with aortic (AO)
and left ventricular (LV) pressures. Case 5: MI.

Note that AVOH (hemodynamic aortic valve opening:
early systole) coincides with the opening point of the ECHO, and dicrotic notch of the AO pressure follows
the closing point of the ECHO by 10 msec.
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Figure 7. The relation between diastolic descent rate (DDR) of the anterior mitral valve ECHO
and preceding R-R interval (left). The relation between diastolic descent rate (DDR) of the
anterior mitral valve ECHO and diastolic pressure gradient during the same diastolic phase

(right). Case 2: MI with MS, af.
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TORR) &, =a— XYLz LR.P. EcHo
(D 75 D’ iom:R#E) 12k, r=0.89, p<0.01 »
HE ORI i (Figure 8-1).

I DER E Q othE ) 226, DNE X
Y EHL7- MVCH £ Tl Q-MVCH &, =
=— X 9 & L7z MVCEcHO (echocardiographic

mitral valve closure; —==— [ Co i) £ T
mf Q-MVCecHO ¢, r=0.76, p<0.01 L HFEnD
T % B w7 (Figure 8-2).

g A D.P.F. HEMO (hemodynamic dia-
stolic filling period) (%, MVOH 7>& MVCH %
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RTHLN, E fiTikkiifiio 82.4% Th -
Ter#iE L7z, %72 E siL opening snap H—F
F 53,1919 Kostis? o Doppler #:i2 & %
#HEEnS, E 82 b >T MV g KB &
EZTRWEBDNIS. Thbb, D firn E

— 669 —



Mg, A, IR, 4, B, MK EHE, EH, K ¥, WE

(=]
(=2}
r=0.89
o p< 0.01 )
g e r=0.76
] g p<0.01
® o
E s
2 ¢ 2] :
a o z
= 1
o o
x o
H
(=]
w
45 55 65 75 20 2 30 35 40
I RPp Hemo(msec) , . My M (20630 Q= Mve Hemo (msec)
8,
=2
() r=0.99 Figure 8. Relation between hemodynamic and
=1 ) echocardiographic intervals.
3] p<0.01 ) ) )
1) Isovolumic relaxation period (IRP)
E = 2) Q-mitral valve closure interval (Q-MVC)
g 21 . 3) Diastolic filling period (DFP)
o : Case 1: MS, af., post-ope.
: 8
g ¥
o = ,
w o]
g r
o -
[en B
o~
o
S

100 200 300 400 560 660 760

D. F. P. Hemo(msec)

BHICEERD S Y, MV & RI%OFHEE LICL v,

A, Banes Co fiEToRks = o —EEhn%E
BoRRESHERM LTS LEEXON5.

2. TVza—iz@LT

TV za—i3, BEZOEKE LH 22K,
BohiflThb ZhPRKBERERERDb LTV 50

LL, Fixo lflicHlLTzxiE, fza—o0
B Erbix, DREEORIZEWT, B
MV L EEOREREZE. LT MV L
FEEICTVic W T LD S0 pBiikbithz, EX

— 670 —



DR KRBEKRERDLTE Y, B AR,
Co MMM TERLTWSD L EXZHNR D
(Figure 4).

MV iztt L, D A—TVOH, TVCH—C &
3, KThole. ZHIFEFEE — 20 ASHAEE
DFEOMIZ, FEEOREL LT, ZRFLR
FOEDDBWIL, HLRELELRDOERZEDOFHR
HIZEVELREEZOND.

3. PVxza—ic@gL T
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a—O%RIFROLERADS, EEOFHMHREEED
LTWBHEERBLTWS.
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HKTERDLTWBHEETFRTILOTHY, =
i, KERPHEMEES A TR Y, £ETH
JEMENPRKEVHTHICEZLDEEZONS.
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