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Summary

Pre-ejection flow (PEF) has been recognized as the flow of short duration toward the cardiac
base in the left ventricular outflow tract. In the present study, PEF was analyzed by pulsed Doppler
echocardiography to determine the contribution of left ventricular contraction to the genesis of PEF.
The study subjects consisted of 20 patients with lone atrial fibrillation (Af) and 30 patients with
premature ventricular contractions (PVC) without other cardiovascular diseases. Phonocardiogram
and electrocardiogram were simultaneously recorded with Doppler signal of PEF. PEF was clearly
detected in only 18 patients with PVC; in the remaining 12, it was not recorded or could not be
differentiated from the signals of the preceding left ventricular diastolic filling.

Results were as follows:

1. PEF in the cases with sinus rhythm appeared before the Q wave; whereas, it appeared after
the Q wave in the cases with Af or PVC, and the peak of PEF coincided with the first heart sound
on the phonocardiogram.

2. The duration of PEF was 93.6+15.4 msec in sinus rhythm, 60.6+-14.2 msec in Af, and 87.5+
19.4 msec in PVC.

3. Peak velocities of PEF in Af and PVC were significantly less than peak velocity of PEF in
sinus rhythm.

4. Peak velocity of PEF in PVC with left bundle branch block tended to be less than that in
PVC with right bundle branch block.

Thus PEF in Af and PVC showed some characteristics in the onset of its appearance, its duration
and peak velocity as compared with those in sinus rhythm. Consequently, we concluded that PEF exists
in the left ventricular pre-isovolumetric contraction period and the isovolumetric contraction period,
and is caused by the geometric change of the left ventricle in the pre-ejection period, because PEF
was not influenced by left ventricular filling due to atrial contraction. However, PEF in sinus rhythm
may be overlapped with flow of left ventricular contraction in the pre-ejection period and the turn-
ing flow of left venticular filling by atrial contraction. It was also suggested that peak velocity of PEF
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in PVC is influenced by the site of origin of PVC.
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Fig. 1. Sampling site in the left ventricular outflow tract and pulsed Doppler signals.
PEF =pre-ejection flow ; PCG =phonocardiogram ; ECG =electrocardiogram.

91 Ron T x4 7=, LFROEAT 1L HF1E
i TV (0~40 msec) THIER L 72AIC
1, PEF @@wohidrol. B ok 52T
11 3575 & # 40~140 msec o [lic 30 L 728140
fiicix PEF (RED) 2338w 6 /e, C ok dig,
JrE iy (140~340 msec) |c R L7334 12 13,
AOERANIMROKIRIC X 29 L HA Y, ok
T&heprote. £l D 0ok Hic, LEEHIMR
MENTERMIICHIER L7284 1c b PEF 23880 5
nie. ol g 11 F 5 460 msec Ffiiv,
WOLNER P e 2 FERBCHE L2 o T,

DFEIFEIC X AN KiE E = 2a1ic PEF
PR SNz ZB2 LT LIch o TOEMER
SMREEIC BT B FaEhE, Fig.3 o B #1& D filic
REksh s PEF o ARHFICR > TT - 72 23,
Zn k974 PEF 330 fp 18 fliciBw b, 2
7w w134, HE7 ey 2 BSFHITH -
7. L L PEF BplfcEkhdroc 12 fHloHh
2, EERICE S 2 PEF T2 L T8
ENBHEL bbb, TOFEPHERTER)
S HISMGER 4 Bl Y, TRLEEMT e v
W3E, AH7ey 2 B1EITH -7z,

A —



IJ-IEP; 1*1 ?ﬁ?k, 1Z 5

._@_.I
PEF

EF

ECG _|
Q

Fig. 2. Schematic illustration of the measure-
ments related to PEF.

® : Q-PEF interval ; @ : duration of PEF ; ® : peak
velocity of PEF.

EF =ejection flow. Other abbreviations : see Fig. 1.
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PEF classification according to coupling time of PVC.

A : PVC appears before the second heart sound of a preceding beat. PEF is not detected (dotted

arrow).
B: PVC appears in proto-diastole.
C: PVC appears in mid-diastole.
signal (dotted arrow).
D: PVC appears in end-diastole.
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PEF is detected (solid arrow).
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PEF is detected (solid arrow).
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Fig. 4. Comparison of Q-PEF interval, duration of PEF, and peak velocity of PEF among
the three groups.

SR =sinus rhythm; Af=atrial fibrillation; PVC=premature ventricular contraction; PEF =pre-
ejection flow.
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SR Af PVC
Fig. 5. PEF in sinus rhythm and atrial fibrilla- Fig. 6. PEF in a premature ventricular con-
tion. traction.
Left: PEF in sinus rhythm : the onset of PEF ap- The onset of PEF appears after the Q wave.
pears before the Q wave (solid line), and the peak of Abbreviations : see Fig. 4.

PEF appears before the first heart sound (dotted line).
Right: PEF in atrial fibrillation : the onset of PEF

appears after the Q wave (solid line), and the peak of

PEF coincides with the first heart sound (dotted line).
Abbreviations : see Fig. 4.
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Fig. 7. Correlations between the R-R interval and duration ot the PEF in all patients with

atrial fibrillation.
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Fig. 8. Correlations between the R-R interval and peak velocity of the PEF in all patients

with atrial fibrillation.
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