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Summary

To investigate hemodynamic changes in ventricular premature contractions (VPCs), the blood flow
velocities at the left ventricular (LV) outflow and inflow tracts were analyzed by pulsed Doppler echo-
cardiography in 23 patients with VPCs and in two patients with ventricular parasystoles. Percent LV
stroke volume of the ectopic and the postectopic sinus beats to the other sinus beats and %LV inflow
volume of the sinus beats preceding ectopic beats to the other sinus beats were calculated from the time
integral of the blood flow velocity.

The following results were obtained.

1. The %LV stroke volume of VPCs or %LV inflow volume of the preceding sinus beats cor-
related positively with the coupling interval of VPCs (r=0.69, p<0.001 and r=0.67, p<0.001, respec-
tively).

2. The %LV stroke volume of VPCs correlated positively with %LV inflow volume of the pre-
ceding sinus beats (r=0.84, p<0.001). In some patients with VPCs of the RBBB pattern and in one
patient with VPCs of the LBBB pattern associated with abnormal right axis deviation, the 9%,LV stroke
volume of VPC was much more reduced.

3. In patients with depressed rapid filling and increased atrial filling, %LV stroke volume of
the VPC or %LV inflow volume of the preceding sinus beat was smaller than in the other patients
with the same coupling interval of VPCs.

4. In VPCs of right ventricular (RV) origin, deterioration of RV hemodynamics was more promi-
nent than in those of LV origin, and vice versa.

5. Increased LV stroke volume was observed in postextrasystolic sinus beats, related to the coupl-
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ing intervals of VPCs. However, the sum of %LV stroke volume of VPC and the postextrasystolic
sinus beat decreased as the coupling intervals of VPC shortened.

These results suggest that not only the coupling interval and the origin of VPCs but the LV di-
astolic behavior, as well, are important factors determining the hemodynamics in VPCs. They also sug-
gest that the increment of stroke volume in postextrasystolic beats is more prominent in VPCs with
shorter coupling intervals, but the LV performance as a whole is more depressed in VPCs with a
shorter coupling intervals.

In conclusion, pulsed Doppler echocardiography proved a useful noninvasive technique for eval-

uating the hemodynamics of VPCs.
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Fig. 1. Measurements of %LV inflow volume and %LV stroke volume based on the time

velocity integral of pulsed Doppler recordings.
D/B=9% LV stroke volume of VPC to sinus beat

E/B=9% LV stroke volume of postextrasystolic beat to sinus beat
C/A=9% LV inflow volume of preceding beat of VPC to sinus beat
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Fig. 2. Velocity patterns of blood flow at the LV outflow (upper panel) and the LV inflow
(lower panel) tract in a patient with ventricular parasystole of three different coupling in-

tervals.

The blood flow velocity of the ectopic beats at the LV inflow and outflow tracts decreased as the
coupling interval shortened. Increased blood flow velocity at the LV outflow tract in postectopic sinus
beats was more prominent compared with that of the ectopic beats of a shorter coupling interval.

3. Eﬁﬁ@ﬁé&&iﬁk%ﬁxvﬁ&$&mﬁ
BRIZRIFTEZEZRAEFERDE
ﬁbﬁ@&%ﬁlmmﬁﬂﬁmﬁwf,%ﬁﬁ
AMBET L, REMHECEBIFEIC L 3HAOHEK
LTV BER T, BEEHA+HIRL TS, #i4t
W EITT s EEHRARZ D 2 <, BIMFE O
MR 3/ & o 7= (Fig. 5). 2EHlicE
W, DEHSMEOERH OR S L HISMREIC
FATT BIALHOEERAR, B X OHISMHEL
WMo EERHEE o iz, ThEh, r=0.67
(p<0.001), r=0.69 (p<0.001) &% EEEA
BHELE. LaL, IEEREHo2MmFEHEERE O mH
a2 EREIHEIC X 5 MR o mE o0&
(A/F) 2305 L EER], T7hbb, SFEHRAN
EEsh, REECEEREC XL 2WBAOHEKRL
rREFE, A/F<05 ofEf], Thbb, S
ADEEShTWRWEFICH~, FRl—0mEEH
BT H2EEHRHBRBIVCHARI /NE o 1

(Fig. 6).

4. LEHIMUEOREEERLEIZ BT 3HRAS

lllbﬂjm;ﬁ.ﬁwﬁ{#‘
EE@%&%K%%%EM?Hv&@%%W%
T3, ARICHREZEOMATERE DM AE L <,
F—EEH IR T 2 —RERA RS LU0 —EHEHE
OB T EEOFHE Lo (Fig. 7). —F4,
EERREEZDNIZEMT v v 7 BIBSMIHET
¥, WCAEOMITEROMBNE L, FR—&E
RHICB T 5 —EHRARR X U—EHHEOED
BEEOENEL»-7 (Fig.8). LaL, A
T u vy BESMRFET L, EMT e v 7 BRI
LR iTEEZ Ry bob by (Fig. 4),
HicEzny 78, EH7aey 78 LW 45
35Tk, MITEECERY RvHE ok,
5. DERMIEOEEHO R & & MIMUBERO
AR 2 EEHREEORR

HREHIAE < 2 Bicoh, HISMKEE DR

— 640 —



(%)

g 100F
s
>
Q
s y=0.37x—127.84
% r:094
> sof n:24
* p <0.001
\ A
o 600 700 (msec)
coupling interval
)
100f

preceding %LV inflow volume
3
T

y=0.26x—78.46
r:093
n:33
p < 0.001
G . 1 1 L
y 400 500 600 700 (msec)

coupling interval

Fig. 3. Relationship between the coupling in-
terval and %LV stroke volume of ectopic beats
(upper panel) or %LV inflow volume of the pre-
ceding sinus beats (lower panel) in a patient with
ventricular parasystole.

Percent LV stroke volume of ectopic beats or %LV
inflow volume of the preceding sinus beats correlated
with the coupling interval.
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Fig. 4. Relationship between %LV stroke vol-
ume of VPCs and %LV inflow volume of the
sinus beats preceding VPCs.

There is a significant positive correlation between
%LV stroke volume and %LV inflow volume of the
sinus beats preceding VPCs. In some patients with
VPC of RBBB pattern or of LBBB pattern with ab-
normal axis, %LV stroke volume of VPCs was much
more reduced.
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Fig. 5. Blood flow velocity at the LV outflow (upper panel) and inflow (lower panel) tract in

a patient with old myocardial infarction.

In this patient, L'V rapid filling in sinus beats is depressed with augmented filling by atrial con-
traction. The LV filling preceding VPC is not sufficient in spite of a longer coupling interval, which
resulted in almost no detectable LV outflow velocity.
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Fig. 6. Relation between the coupling interval
and %LV stroke volume of VPCs or %LV inflow
volume of the preceding sinus beats.

The coupling interval correlated with %LV stroke
volume of VPCs and also with %LV inflow volume of
the preceding sinus beats. In patients with depressed
LYV rapid filling and increased LV filling by atrial con-
traction (A/F>0.5), %LV stroke volume of VPCs or
9, LV inflow volume of the preceding sinus beats was
smaller than in the other patients (A/F<0.5) with the
same coupling interval.

A =time-velocity integral of the blood flow at the
LV inflow tract in the atrial contraction phase; F=
time-velocity integral of the blood flow at the LV
inflow tract in total diastolic phase.
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Fig. 7. Velocity patterns of blood flow at the LV outflow and inflow tracts (left panel), and at
the RV outflow and inflow tracts (right panel) in a patient with VPCs of LV origin.
The ratio of the peak blood flow velocity of VPC to that of sinus beat at the LV outflow tract de-
creased as compared with that at the RV outflow tract.
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Fig. 8. Velocity patterns of blood flow at the LV outflow and inflow tracts (left panel), and
at the main pulmonary artery and RV inflow tract (right panel) in a patient with VPCs of
RV origin.

The ratio of the peak blood flow velocity of VPC to that of sinus beats at the main pulmonary artery

decreased as compared with that at the LV outflow tract.
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extrasystolic sinus beats decreased as the coupling in-
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