Journal of Cardiography 10: 497-508, 1980

AMEREICEH T 5.0  Echocardiographic study
2 — X mﬁmﬁ%‘j D A IéE on acute pulmonary
ERELEFB=ZRF AT embolism: Demonstra-

T tion of tricuspid 4 wave

in acute right heart

failure
/A BHfE Masaho TANIMOTO
JINE R Naohiro KOMASA
I & Shuzo MAKIHATA
KE ot Tomoyo OOGAMI
TE RE Nagao YASUTOMI
A g Tadao YAMAMOTO
e BEE Yoshitaka KAWAI
Hig B Tadaaki IWASAKI
RpE i Susumu YORIFUJI

Summary

Echocardiographic findings of pulmonary embolism were studied in 6 patients diagnosed by per-
fusion lung scan or pulmonary angiography.

M-mode echocardiograms of the tricuspid valve demonstrated a characteristic /1 wave in all 6 pa-
tients at the acute phase of pulmonary embolism. The opening point of the /4 wave had a delay to
the P wave of the electrocardiogram, and the opening time was shorter than that of the mitral valve.
Except a case, in which recurrent embolic episodes were observed, the pulmonary valve echocardiogram
did not reveal the findings of pulmonary hypertension at acute phase, i.e., “a” dip was between 1
and 7 mm, b—c slope between 214 and 360 mm/sec and e—f slope between 2 and 36 mm/sec. Right
ventricular diastolic dimension was more than 30 mm in all.

One patient undergone right ventricular cardiac catheterization using Swan-Ganz catheter at
acute phase revealed RV end-diastolic pressure of 14 mmHg and a large A wave in RV pressure curve.
RA mean pressure was 11 mmHg.

We concluded that the echocardiographic finding of /4 wave of the tricuspid valve, combined
with deep “a” dip of the pulmonary valve and an enlarged RV diastolic dimension, may be the sign of
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acute right heart failure due to pulmonary embolism.
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Fig. 1. Electrocardiogram of Case 1 (K. S.).

The twelve leads electrocardiogram shows right
ventricular overloading (Sy, r/s=1, and inverted T
waves in V; to Vj).
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Fig. 2. Chest roentgenogram in Case 1.

Cardiac enlargement and decreased pulmonary vascular shadow in the upper zone of the left lung

are shown.

Fig. 3. Perfusion scan of the lung in Case 1.

The middle zone of the right lung and all zones of
the left lung are involved in the anterior view of per-
fusion scan.
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Fig. 4. Echocardiogram of the tricuspid valve in Case 1 showing 4 wave.
TV=tricuspid valve; ECG =electrocardiogram.

Fig. 5. Echocardiogram in Case 1 showing M wave of the mitral valve and right ventricu-
lar dilatation.
MYV =mitral valve.
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Fig. 6. Echocardiogram of the pulmonic valve in Case 1 showing the deep ‘“a’ dip.
PV =pulmonic valve.
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Fig. 7. The right ventricular and right atrial pressure curves in Case 1 showing a high

right ventricular diastolic pressure and right atrial pressure.
RV =right ventricle; RA=right atrium; ECG =electrocardiogram.

— 501 —



BAR, INE, BiE, &0

Fig. 8. Electrocardiogram in Case 2.

The twelve leads electrocardiogram shows pul-
monary P wave, S, Qqiy, and the inverted T wave V,
to V;.

DLEDERFTR X v, SEihZER & 56 ilif i
vy F BT L. My~ F (Fig. 10) T
TR AU B B R IR 2 78, TRl iFEARAE &
B s iz, ABEREGEIT L7 = =2 — X T i,
Case 1 L[EEIC, =4 Fig. 11) 3 4§ %2
L, 2o A ELEN P S OLFR2EL
ORRIE A POTER B X O BRGS0 E X
Ptk viEh TR Y, 02X Y Bl
JEToRERIE 0.14 sec T, FpRBHALERE o M
F®w. hicL, feigs Fig 11) <,
F O BB AT LER P kv B4, DR 2
Frv 000 HEALTEY, ZRFLEIHALMIC
Bl > T, AEFF 40mm FEH AR
SRLTWz.

Fig. 9. Chest roentgenogram in Case 2.
Pulmonary vascular shadow decreases in the lower
zone of the both lungs.
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Fig. 10. Perfusion lung scan in Case 2.

The lower zone of the both lungs is involved in the anterior view of perfusion lung scan.
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Fig. 11. Echocardiograms in Case 2.

Echocardiogram (A) of the tricuspid valve shows 4 wave. The diagram illustrates a delayed open-
ing of tricuspid valve at 0.14 sec from S, of the phonocardiogram. The diagram of the mitral valve
(B) illustrates a delayed opening at 0.06 sec from S,. TV =tricuspid valve; MV =mitral valve; ECG=
electrocardiogram; PCG =phonocardiogram; S,=the first heart sound; S;=the second heart sound.
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Fig. 12. The diagram illustrating the relation-
ship between the echocardiographic tracing of
the atrioventricular valve, electrocardiogram
and phonocardiogram.

P-A=time interval from the onset of P wave in
ECG to the top of the tricuspid A wave of the echo-
cardio gram; S,-D =time interval from the beginning
of the second heart sound to the beginning of the atrio-
ventricular valve opening of the echocardiogram (D-
point); S,-P=time interval from the beginning of
the second heart sound to the beginning of the P
wave in the ECG; d=time interval from the beginning
of the opening point to the beginning of the closing
point of the echocardiographic atrioventricular valve;
S,~R=time interval from the onset of the second
heart sound to the beginning of the QRS wave in
the ECG.
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Table 1. Relationships between atrioventricular echocardiographic tracings, electrocardiogram
and phonocardiograms in 5 patients with pulmonary embolism

(S:-D)/(S5:P) d/(5:-R)

Case No. Period after Tricuspid valve Tricuspid Mitral Tricuspid Mitral
onset P-4 valve valve valve valve

1. 24 hours 0.07 sec 1.5 0.5 0.62 1.0
2. 10 days 0.10 1.7 1.0 0.54 0.8
10 months 0.10 2.0 1.0 0.91 0.83

18 months 0.20 1.0 0.8 0.94 0.9

3. 12 hours 0.12 2.0 1.0 0.66 1.0
3 months 0.04 1.0 0.2 0.88 1.0

4. 25 days 0.14 1.3 0.2 0.40 0.8
40 days 0.16 1.2 0.2 0.40 0.92
5. 12 hours 0.09 1.3 0.7 0.62 0.94

P-/=time interval from the onset of the P wave in the ECG to the top of the tricuspid 4 wave of the echo-
cardiogram; S,-D =time interval from the beginning of the second heart sound to the beginning of the atrio-
ventricular valve opening of the echocardiogram (D-point); S,~P=time interval from the beginning of the
second heart sound to the beginning of the P wave in the ECG; d=time interval from the beginning of the
opening point to the beginning of the closing point of the echocardiographic atrioventricular valve; S;~R =time
interval from the onset of the second heart sound to the beginning of the QRS wave in the ECG.

Table 2. Echocardiographic and hemodynamic findings in 6 patients with pulmonary embolism

Echocardiographic findings

gase g\agg (yr) Times after RVDd Pulmonic valve echo Hemodynamics
o. ex onset P
(mm) (r:m/gelg) (mtr,n;:sec) (min?sec) (mmHeg)
1. 28 F 24 hours 40 7 214 36 RV: 40/14
7 days 30 3 450 34 RA: a=14, mean=11
2. 34 M 10 days 38 3 360 2
10 months 45 1.5 435 9
18 months 45 0 341 0
3. 28M 12 hours 30 3 250 8.3
3 months 25 0 260 0
4. 67 F 25 days 38 0 500 0 PA: 96/42, mean=58
40 days 38 0 712 0 RV: 96/8, RA: mean=4
S. 49 F 12 hours 40 1 280 11
6. 72 F 2 months 40

RVDd=right ventricular end-diastolic dimension; RV =right ventricle; RA=right atrium; PA=pulmonary
artery.
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Fig. 13. Follow-up observation of the echocardiograms in Case 2.
The variation in the echocardiogram of the tricuspid valve during 16 months is shown.
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Fig.f14.% The_echocardiogram of tricuspid valve in the patient of Shy-Drager syndrome.
(A): supine position; (B): standing position.
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