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Hemodynamic Change during Premature Ventricular Contraction with
Different Sites of Origin and Coupling Intervals in Dogs
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ABSTRACT

BackgroundJ In general, pulse pressure of a VPC depends on its prematurity and the site of origin. The
pulse pressure of a VPC with a short coupling interval or originating from the left ventricle tends to be smaller.
However, the hemodynamic change of a VPC originating from the right ventricular outflow tract RVOT) is
not well elucidated. In addition to their prematurity and the site of the origin of VPCs, the left ventricular
filling profile (Ei/Ai ratio) during preceding control beats may affect the occurrence of a subsequent pulse
deficit. The purpose of this study is to evaluate the hemodynamic change of different coupling intervals of
VPCs originating from the RVOT. Furthermore, this study evaluates whether the left ventricular filling profile
during preceding control beats significantly affects the occurrence of pulse deficits by VPCs. Methods[ In 12
open-chest dogs anesthetized with a-chloralose, sinus node crushing was done, and then a single bipolar
ventricular pacing using sutured epicardial electrodes was done at 3 different sites[] left ventricular apex
(LVA), right ventricular apex (RVA), RVOT. At each site, a single bipolar pacing was done with a different
coupling interval[] 500 msec, 450 msec, 400 msec, 350 msec, 300 msec. During the production of VPCs, the
mitral filling flow velocity and aortic TVI (time-velocity integral) using pulsed wave Doppler echocardiography,
the femoral arterial pressure, the pulmonary arterial pressure, the electrocardiogram, and the intracardiac
electrocardiogram were simultaneously recorded. Resultsl] The arterial pressure during VPC with a short
coupling interval was significantly smaller regardless of the site of origin (p<0.05). The arterial pressure with
VPCs originating from the RVOT was significantly more reduced than those from the RVA at a same coupling
interval (p<0.05). However, the arterial pressure with originating from the LVA was insignificantly reduced
than those from the RVOT. The pulmonary arterial pressure with originating from the RVOT was significantly
reduced more than those from the LVA at a same coupling interval, except at the coupling interval of 500
msec (p<0.05). However, the pulmonary arterial pressure with VPCs originating from the RVA was
insignificantly reduced than those from the RVOT. The aortic TVI during VPCs originating from the LVA was
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significantly reduced than those from the RVA or the RVOT at a same coupling interval (p<0.05). However,
when the aortic TVI during VPCs originating from the RVOT was compared to that during VPCs from RVA,
the former was significantly reduced at certain coupling interval (450 msec, p<0.05). A significant positive
correlation was observed between the Ei/Ai ratio of preceding control beats and the pulse deficit coupling
intervals during VPCs (p<0.05). ConclusionJ The above results show that the origin of the site and the
coupling interval of VPCs play a major role in determining hemodynamic outcomes during the occurrence of
VPCs. The hemodynamic changes during VPCs originating from the RVOT seem to be similar with those
during VPCs originating from the RVA. Furthermore, there is a positive correlation between the left
ventricular filling pattern (Ei/Ai ratio) of preceding sinus beats and the pulse deficit coupling intervals of

VPCs. (Korean Circulation J 1999529 (7):697-704)

KEY WORDSO Premature ventricular contraction (VPC) - Hemodynamic change - Ei/Ai ratio.
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Fig. 1. An example of simultanous recordings electro-
cardiogram (ECG), intracardiac electrocardiogram
(IECG), arterial pressure (AP), and pulmonary arterial
pressure (PAP)of premature ventricular contraction
(VPC) with coupling interval of 500 msec at different
site. LVADO left ventricular apex RVAD right ventricular
apex RVOTO right ventricular outflow tract.
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Fig. 2. An example of aortic flow Doppler signal during premature ventricular contraction (VPC) originating from
the RVOT with different coupling intervals using pulsed wave Doppler echocardiography in a dog. RVOTO right
ventricular outflow tract, upper leftd coupling interval of 500 msec, upper rightd coupling interval of 450 msec,
lower leftd coupling interval of 400 msec, lower rightd coupling interval of 350 msec.
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Table 1. Arterial pressure decrease (mmHg) according
to the site of origin and coupling interval of premature
ventricular contfraction

Stimulation Coupling interval (msec)
site 500 450 400 350
LVA 26.4+ 11.9 32.8+ 15.1 44.6+ 17.3 58.0+ 21.7
RVA 21.7+ 12.1 27.3+ 15.3 38.3+ 18.0 48.4+ 23.4

RVOT 241+ 13.1 30.8+ 13.8 41.5+ 18.5 52.3+ 23.5
Abbreviationsd Same as in Fig. 1.

Coupling interval (msec)

0
10
w» 20
T
£
= 30
@)
<
40
50 Z
7
60 I L 1 *
500 450 400 350
LVA B RvA 1 RrRveT

Fig. 3. Degree of arterial pressure decrease according
to the site of origin and coupling interval of premature
ventricular contraction. Histogram shows that arterial
pressure during VPC originafing from LVA and RVOT
was significantly decreaed more than that from RVA.
LVAD left ventricular apex, RVAO right ventricular
apex, RvVOTO right ventricular outflow tract, APDO
arterial pressure decrease.*0 p<0.05, LVA vs RVA,
1 0 p<0.05, RVA vs RVOT
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Table 2. Pulmonary arterial pressure decrease (msec)
according to the site of origin and coupling interval
of premature ventricular contraction

Stimula- Coupling interval (msec)
tionsite 500 450 400 350 300

LVA 24+ 33 47+ 3.1 67+ 2.7 83+ 24 82+ 1.7
RVA 6.0+ 8.7 9.5+ 7.4 120+ 7.314.0+ 6.415.5¢+ 7.8
RVOT 4.2+ 58 8.7+ 4.1 11.2+ 4312.5¢ 4.613.3+ 1.7

AbbreviationsO Same as in Fig. 1.
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Fig. 4. Degree of pulmonary arterial pressure decrease
according to the site of origin and coupling interval
of premature ventricular contraction. Histogram shows
that pulmonary arterial pressure during VPC originating
from RVA and RVOT was significantly decreased more
than that from LVA. LVAO left ventricular apex, RVAO
right ventricular apex, RVOTO right ventricular outflow
tract, PAPDO pulmonary arterial pressure decrease.
*0 p<0.05, LVA vs RVA, T O p<0.05, LVA vs RVOT.

Table 3. Aortic TVI (time-velocity integral)(mm) ac-
cording to the site of origin and coupling interval of
premature ventricular contraction

Stimulation Coupling interval (msec)
site 500 450 400 350
LVA 58.0+ 22.8 41.8+ 19.5 31.3+ 17.0 23.5+ 5.0
RVA 72.6+ 245 54.4+ 18.9 47.8+ 152 37.5+ 6.4

RVOT  67.0+ 21.7 46.4+ 22.1 36.0+ 21.8 29.5+ 0.7
Abbreviations Same as in Fig. 1.
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Fig. 5. Change of aortic TVI according to the site of
origin and coupling interval of premature ventricular
contraction. Histogram shows that aortic TVI during
VPC originating from LVA was significantly reduced
more than that from RVA except at coupling interval
of 350 msec. LVAD left ventricular apex, RVAD right
ventricular apex, RVOT O right ventricular outflow
fract, TVIO time-velocity integral.*0 p<0.05, LVA vs
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