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Summary

Cardiac function at the time of ventricular premature contractions (VPC) is influenced by the
coupling interval or the site of those origin. Clinical and experimental studies of the effects of VPC on
intracardiac pressure dynamics have been performed; however, little is known about left ventricular
blood flow dynamics. This study was attempted to determine the characteristics of blood flow dynamics
in respect to the site of origin of VPC using pulsed Doppler echocardiography.

The subjects consisted of 18 cases with VPC but without apparent organic heart disease. Seven
cases had VPCs with a left bundle branch block pattern suggesting possible origin in the right
ventricle. The other 11 cases had VPCs with a right bundle branch block pattern indicating the left
ventricular origin. With the probe in the apical position, the blood flow patterns of the left ventricular
outflow, central and inflow tracts were examined.

The results were as follows;

1. Except for one case with shortened coupling interval, all six cases with VPCs originated from
the right ventricle showed preservation of left ventricular ejection flow.

2. In two of the three cases with VPC which originated from the left ventricle and with left axis
deviation, systolic flow in the left ventricular central area showed ‘“back flow” to the apex. Ejection
flow at the outflow tract was markedly diminished or disappeared in all three cases.
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3. In all eight cases with VPC which originated from the left ventricle and with right axis devia-
tion, ejection flow was slightly disturbed both in the left ventricular outflow and in the central area.

4. Ejection flow volume assessed by velocity integral indicated similar dynamics as did the ejection
flow velocity.

5. In left ventriculography, asynchrony due to dyskinetic motion of the anteroapical wall was
observed at the times of VPCs with left axis deviation.

In conclusion, the patterns of left ventricular ejection flow dynamics depend on the site of origin
of VPCs. This disturbed flow is more apparent in VPCs originating from the left ventricle compared
to the right ventricle. This is especially true in cases with left axis deviation, in which VPCs arise

from the posterior site of the left ventricle.
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Sampling site

1) LV outflow
2) LV center
3) LV inflow

Fig. 1. Schematic illustration of sampling site.
LV =left ventricle; LA=Ileft atrium; Ao=aorta.
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Fig. 2. Electrocardiogram obtained from a case with VPCs from the right ventricle.
The ectopic QRS complex shows a left bundle branch block pattern.

VPC=ventricular premature contraction.
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Flg. 3. Doppler signals at the left ventricular inflow tract obtained from the same case
as in Fig. 2.
Left ventricular rapid filling flow is interrupted by the VPC with a coupling interval of 500 msec
(arrow).
DOPPL =Doppler; ECG=electrocardiogram; PCG =phonocardiogram; UCG =ultrasound cardio-
gram; SV=sample volume. For other abbreviations: see Fig 2.
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Fig. 4. Doppler signals at the left ventricular outflow tract obtained from the same case
as in Figs. 2 and 3.

As indicated by the arrow, the velocity of ejection flow at the time of the VPC with a coupling
interval of 500 msec, decreases slightly compared with that of sinus rhythm.

For abbreviations: see Figs. 2 and 3.
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Fig. 5. Doppler signals in the left ventricular central area obtained from the same case

as in Figs. 2, 3 and 4.

Systolic flow at the time of the VPC with a coupling interval of 510 msec is not impaired makedly

(arrow).
For abbreviations: see Figs. 2 and 3.
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Fig. 6. Electrocardiogram obtained from a case with VPCs originating from the left

ventricle.

The ectopic QRS complex indicates a right bundle branch block pattern with left axis deviation.

For abbreviations : see Fig. 2.

MG L IR Z x5 2 &ick by, #
SR I RE O DI TEIRE o 3l 2 1TV, 2 OME
HF L LT o RS, BARS X OEEIE
HEOEGZIEHL TS, LrLaedhd, Ho
DRFHCIDRBFPELCEENRLTE Y, K
AR X Ao VT, o EHERLT
Wa X ok, EEREOLODREOHEEEE
BT AMERD . SEIOWEE, B R
FRREG S RWEMICRET 22 & T, FAERD
RBEIC XS, XyifengMziizohszes
KHd Ll bic, EERAK LHHEKICASE Rk
EILEBRE DMRFT 2 Mz 5 2 Llck v, &Ik
H ML o0 5FA 2 Dy e F8ARTRIC & % MBI A o 41

E O & 3 A T

Wiggers? o LIk, HASMILHE HI BB 0.
FEELE OWECERA ORI XY, ZoJg4E
2SI DI LIRTT 232 L v 2 L AR &
NTwaY . F b b EERHMTEIE R, A%
IR X 0 b SRR /MG BRI X Y o < R
EINZZLERTLOTH D, SEIOKEFT
FAESEREIAME T, & < ICEERMENIT RS W
T, BWEREEICL 2hb 5T, FHEERH LT
OEWR R RV LELERE DS L L b, 34
o2 {5 T eI d8 0 A I IHES back
flow Z/R LT3RV, AERFIISMNHE T3z ofE
EFIRED Z L NEhoTcz LD, HEEO®RE

— 268 —



B M SRR o 22 S N e

TOWARD
~$?1|-
1 ‘SQ‘NJVOG

"

noPPL

ANAY A

Fig. 7. Doppler sxgnals at the left ventricular mﬂow tract obtained from the same case
as in Fig. 6.

Similar interruption of left ventricular rapid filling flow is observed at the time of the VPC with
a coupling interval of 530 msec (arrow).

For abbreviations: see Figs. 2 and 3.
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Fig. 8 Doppler 51gnals at the left ventncular outflow tract obtained from the same case
as in Figs, 6 and 7.

Left ventricular ejection flow disappears when the VPC with a coupling interval of 570 msec (arrow)
occurred.

For abbreviations; see Figs. 2 and 3.
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Fig. 9. Doppler signals in the left ventricular central area obtained from the same case
as in Figs. 6, 7 and 8.

The reversed ‘‘back flow” toward the apex is observed with the onset of the VPC with a coupling
interval of 530 msec (black arrow). The white arrow on the simultaneously-recorded carotid pulse wave

tracing shows the disappearance of the pulse wave.
CPW =carotid pulse wave. For other abbreviations :
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Fig. 10. Electrocardiogram obtained from a case with VPC from the left ventricle.
The ectopic QRS complex indicates a right bundle branch block pattern with right axis deviation.
For abbreviations: see Fig. 2.
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Fig. 11. Doppler signals in the left ventricular central area obtained from the same case

as in Fig. 10.
Although the coupling interval was shortened (420 msec), systolic flow at the time of the VPC was

observed (arrow).

oT CENTER
Velocity ratio Velocity ratio
(% )
[ o
o
100 S 100 .
°
80 % 80 ' O o
o
60 O‘ o o 60 00
o
%0 & 40
o A
20
20 .
- O
300 400 500 600 700 Cl(msec) 300 400 500 600 700  Cl(msec)

-20: -20

40 -401

® Ry O Ry

- -60. [ ]

60 O Lv (RAD) O LV (RAD)
-80 A Lv (LAD) -80 A LV(LAD)
-1004 -100 ‘A

Fig. 12. Relationship between ejection flow velocity and coupling interval.

Velocity ratio: percentage of systolic velocity in VPC to that in sinus rhythm.

OT=outflow tract; RV =right ventricle; LV =left ventricle; RAD =right axis deviation; LAD=
left axis deviation; CI=coupling interval.
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Fig. 13. Relationship between ejection flow volume and coupling interval.
Ejection rate: percentage of systolic velocity integral in VPC to that in sinus rhythm.
For abbreviations :see Fig. 12.

D

Normal

VPC

Fig. 14. Left ventriculograms obtained from a case with VPC from the left ventricle.
As indicated by the arrow, dyskinetic motion of the antero-apical wall was observed at the time of

VPC with left axis deviation.

D =diastole; S=systole; VPC=veentricular premature contraction.
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