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ABSTRACT

Background and Objectives : Tachycardias have various clinical features according to the heart rate, the left
ventricular systolic function, the site of origin and the mechanisms of the tachycardias. The primary purpose of
this study was to evaluate the role of the origin site and cycle length on the ventricular tachycardia (VT) hemo-
dynamics. Our secondary purpose was to explore the possible hemodynamic differences between the two common
supraventricular tachycardias (SVT). Materials and Methods : VT was simulated in 18 dogs that had there
chests opened by using ventricular pacing (VP) at 3 different sites: the left ventricular apex (LVA), the right
ventricular outflow tract (RVOT), and the right ventricular apex (RVA). The mean arterial pressure (MAP), the
mean left atrial pressure (MLAP) and the mean pulmonary artery pressure (MPAP) were monitored during VP.
To simulate SVT, the right atrial appendage and the right ventricular basal septum were stimulated at different
cycle lengths with different ventriculo-atrial (VA) time intervals in another 11 dogs that had their chests opened.
The arterial pressure, the pulmonary capillary wedge pressure and the cardiac output was observed during simu-
lated atrial tachycardia (Group I), AVRT (Group II) and AVNRT (Group III). Results : In the VT study, at the
same pacing site as of the VP, the MAP was significantly decreased with the VP, and the 4/ MAP was significan-
tly increased as the length of the VP cycle shortened. At the same pacing cycle length of the VP, the 4/ MAP was
significantly greater at the RVA or RVOT than at the LVA. At the same pacing site of the VP, the MLAP and the
AMLAP were significantly increased as the VP cycle length shortened. In the SVT study, MAP was highest in
Group I and it decreased with the decreasing VA interval, but this was not significant. The systolic arterial pressure
was significantly higher in Group II than in Group III. The CO was higher in Group I than in the other two
groups, with a significant difference, and the CO decreased with shortening of the VA interval, but this was not
significant. Conclusion : The above results suggest that in addition to the tachycardia rate, the origin site could
be an independent factor of the VT hemodynamics. Episodes of AVRT and AVNRT may have a different hemo-
dynamic impact that probably originates from the different timing of the ventricular and atrial contraction.
(Korean Circulation J 2006;36:343—353)
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Fig. 1. An example of simultaneous recordings of mean arterial pressure (MAP), mean pulmonary artery pressure (MPAP), and mean left atrial
pressure (MLAP) before, during, and after ventricular pacing (VP) in a dog. Upper panel: recordings of MAP, MLAP & MPAP during VP at the
heart rate of 1.75X, 2 X, & 2.25 X of BHR (from the left) at a single site (LVA). Lower panel: recordings of MAP, MLAP & MPAP during VP
at LVA, RVOT, & RVA (from the left) at a single pacing rate (2.25X of BHR). BHR! baseline heart rate, LVA! left ventricular apex, RVOT:

right ventricular outflow tract, RVA! right ventricular apex.
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Table 1. Maximum mean arterial pressure differences (£/ MAP) at the three different sites at the same pacing rate

AMAP (mmHg)
Pacing rate (XBHR)
LVA RVOT RVA
1.75 24E 8.9 (24.6%) 31% 8.6(31.0%)T 29£10.2 (29.2%)*
2.0 36 9.3(35.5%) 44%10.1 (42.5%) 41£11.3 (39.8%)*
2.25 49112.9 (47.0%) 58+£13.6 (54.6%) " 571+14.0 (53.2%) T

Values are mean+=SD from 12 dogs. Z/MAP: {baseline mean arterial pressure (MAP)}-{lowest MAP during ventricular pacing (VP)}, (%): 4
MAP/baseline MAP X 100, BHR: baseline heart rate, LVA: left ventricular apex, RVOT: right ventricular outflow tract, RVA: right ventricular
apex. LVA vs RVOT; 1: p<0.001, LVA vs RVA; #: p<0.05, 1: p<0.001, RVOT vs RVA; all p=NS
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Fig. 2. Changes of mean arterial pressure (MAP) at 3 different sites during and after ventricular pacing for 60 seconds at 3 different rates (1.75
X, 2X, & 2.25X of baseline heart rate). N indicates nadir MAP.P: peak MAP, LVA: left ventricular apex, RVOT: right ventricular outflow
tract, RVA! right ventricular apex, BHR: baseline heart rate. Upper panel shows a greater MAP drop at a shorter cycle length at the same pacing
site (all p<0.001). Lower panel shows a greater MAP drop at RVOT or RVA than LVA at the same pacing rate; LVA vs RVOT: all p<0.001 at 3
different rates, LVA vs RVA: p<0.05 at 1.75X & 2 X BHR, p<0.001 at 2.25X of BHR. There is no significant difference of MAP between

RVOT and RVA.
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Fig. 3. Changes of mean left atrialpressure (MLAP) at 3 different sites during and after ventricular pacing for 60 seconds at 3 different rates (1.75 X,
2X, & 2.25X of baseline heart rate). LVA: left ventricular apex, RVOT: right ventricular outflow tract, RVA: right ventricular apex. Upper
panel shows a greater MLAP increase at a shorter cycle length at the same pacing site. There are significant MLAP differences at each time point
(all p<0.001). Lower panel shows no significant regional differences of MLAP at the same pacing cycle length at each time point (all p=NS).
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Fig. 4. Changes of mean pulmonary artery pressure (MPAP) at 3 different sites during and after ventricular pacing for 60 seconds at 3 different
rates (1.75 X, 2 X, & 2.25 X of baseline heart rate). LVA: left ventricular apex, RVOT: right ventricular outflow tract, RVA! right ventricular
apex. After initiation of ventricular pacing, there are greater decreases of MPAP in RVOT than LVA/RVA (RVOT vs LVA/RVA: all p<0.05,
LVA vs RVA! all p=NS). After termination of ventricular pacing, greater increases of PMAP are found at shorter cycle length (1.75X vs 2X:
p<0.05, 2 X vs 2.25 X p<0.01).
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Pacing site Before After Before After 0 Mean Svstol Diostole
blockade  blockade blockade blockade Y
LVA 3851  59%11.2*  75%1.97 15.0%4.407 Fig. 5. Comparison of mean, systolic and diastolic arterial pressure
RVOT 45+58 61+ 99* 7.7+315 14.7+5.18* in 3 groups of simulated supraventricular tachycardia. Group I: AOO
pacing mode that simulated atrial tachycardia (AT), Group II: DOO
RVA 43+6.8 58* 58* 7.5%250 14.9%+4.34*

Values are mean=SD from six dogs. £/MAP: baseline MAP- lowest
MAP during ventricular pacing (VP), 4/MLAP: highest MLAP dur-
ing VP-baseline MLAP, LVA: left ventricular apex, RVOT: right
ventricular outflow tract, RVA! right ventricular apex. Autonomic
blockade by propranolol (1 mg/kg and then 1 mg/kg/hr, iv) and
atropine (0.5 mg/kg and then 0.5 mg/kg/hr, iv). *: p<0.01

mode pacing with VA interval of 80 msec that simulated atriventri-
cular reentrant tachycardia (AVRT), Group III: DOO mode pacing
with VA interval of 25 msec or paced ventricle and atrium simul-
taneously that simulated atrioventricular nodal reentrant tachycar-
dia (AVNRT). Diastole; diastolic arterial pressure, Mean: mean arte-
rial pressure, Systole; systolic arterial pressure. Error bars indicate
mean = SD. *: p<0.05, compared with Group IL.
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Table 3. The mean value of pulmonary artery wedge pressure in three groups of different cardiac stimulation

Supraventricular tachycardia AT group AVRT group AVNRT group
Stimulation mode and VA interval AOO DOO VA 80 ms DOO VA 25 ms DOO VA 0 ms P
Mean PAWP 3.731+4.3 10.00£8.6 6.91%+3.1 7.00£4.3 >0.1

AT: atria tachycardia, AVRT: atriventricular reentrant tachycardia, AVNRT: atrioventricular nodal reentrant tachycardia, PAWP: pulmonary

artery wedge pressure, VA interval® ventriculoatrial interval

L/min

Cardiac output

0.5

Group | Group Il Group Il

Fig. 6. Comparison of cardiac output in 3 groups of simulated supra-
ventricular tachycardia. Group I: AOO pacing mode that simulated
atrial tachycardia (AT), Group II: DOO mode pacing with VA in-
terval of 80 msec that simulated atriventricular reentrant tachycar-
dia (AVRT), Group III: DOO mode pacing with VA interval of 25
msec or paced ventricle and atrium simultaneously that simulated
atrioventricular nodal reentrant tachycardia (AVNRT). Error bars
indicate mean £ SD. *: p<0.01, compared with Group I.
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