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ABSTRACT

Background[] The hemodynamic effects of an episode of ventricular tachycardia (VT) may vary from mild
decrease in blood pressure to sustained hypotension, collapse, and death. Little is known about the factors
responsible for these diverse effects. Ventricular function, vasomotor tone, and tachycardia cycle length could
be major determinants of variable hemodynamic responses to VT. The site of origin was found to be a factor
affecting pulse pressure even in an isolated ventricular premature contraction. However, the role of origin site
in hemodynamics of VT is not yet elucidated. The purposes of this study were to evaluate the effects of VT
origin site and VT cycle length to their hemodynamic changes. And we also have assessed the role of cardiac
autonomic receptor activation in hemodynamic recovery during and immediate after VT. Methods[] In 18 open
chest dogs anesthetized with chloralose, bipolar ventricular pacing (VP) was performed using sutured epicardial
electrodes at 3 different sites] left ventricular apex (LVA), right ventricular outflow tract (RVOT), and right
ventricular apex (RVA). At each site, VP was repeated for 60 seconds at 3 different rates[] 1.75X, 2X, and 2.25X
of baseline heart rate (BHR). Mean arterial pressure (MAP), mean left atrial pressure (MLAP) and mean
pulmonary artery pressure (MPAP) were monitored during VP. AMAP was defined as the difference between
the baseline MAP and lowest MAP during VP. AMLAP was defined as the difference between highest MLAP
during VP and baseline MLAP. Cardiac vagal and [-adrenoreceptor blockades were achieved by intravenous
bolus administration of propranolol (I mg/kg and then 1 mg/kg/hr) and atropine (0.5 mg/kg and then 0.5 mg/kg/
hr). After cardiac autonomic blockade, VP was repeated at 2X of baseline heart rate for 60 seconds at each site.
Results[] Baseline MAP, MLAP, and MPAP were 101+ 8.1 mmHg, 0.3+ 0.41 mmHg, and 10+ 2.4 mmHg, resp-
ectively. At the same pacing site of VP, MAP was decreased significantly with VP and AMAP was incre-ased
significantly as VP cycle length shortened (all p<0.001). At the same pacing cycle length of VP, AMAP was
significantly greater at RVA or RVOT than LVAL LVA vs RVOTO all p<0.001 at 3 different rates, LVA vs
RVAO p<0.05 (1.75X & 2X of BHR), p<0.001 (2.25X of BHR). But there was no significant difference in
AMAP between RVA and RVOT. At the same pacing site of VP, MLAP and AMLAP were increased significantly
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as VP cycle length shortened (all p<0.01), but at the same cycle length of VP, there was no significant differe-
nces in AMLAP at 3 different VP sites. Ventricular pacing after autonomic blockade induced a greater increase
in AMAP and AMLAP compared to controls (all p<0.01 at 3 pacing sites). And cardiac autonomic blockade
also resulted in significant blunting of recovery of MAP during VP compared to controls. Conclusion] Above
results showed that pacing cycle length plays a major role in determining the hemodynamic outcomes during
ventricular pacing, and that the site of origin could be an independent factor of ventricular tachycardia hemod-
ynamics. And also modulation of tone of the adrenergic nervous system is essentially required for the hemod-
ynamic recovery during ventricular tachycardia. (KKorean Circulation J 1998;28(9)*1605-1615)
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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 paneld recor-
dings of MAP, MLAP & MPAP during VP af the heart rate of 1.75X, 2.0X & 2.25X of BHR (form the left) at a single site (LVA).
Lower paneld recordings of MAP, MLAP & MPAP during VP at LVA, RVOT & RVA (from the leff) at a single pacing rate
(2.25X of BHR). BHRO baseline heart rate, LVADO left ventricular apex, RVOTO right ventricular outflow tract, RVADO right

ventricular apex.
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Table 1. Maximum mean arterial pressure differences (A
MAP) at the three different sites at the same pacing rate

Pacing rate A MAP(mmHg)
(XBHR) LVA RVOT RVA
1 75 24+ 89 31+ 8.4 29+ 10.2
) (24.6%) (31.0%)** (29.2%)*
20 36+ 9.3 44+ 10.1 41+ 11.3
’ (35.5%) (42.5%)** (39.8%)*
05 49+ 12.9 58+ 13.6 57+ 14.0
’ (47.0%) (54.6%)** (53.2%)**

Values are meant SD from 12 dogs. A MAPO {baseline
mean arterial pressure (MAP)}—{lowest MAP during ve-
ntricular pacing (VP)O, (%)0 A MAP/baseline MAPx 100,
BHRO baseline heart rate, LVAL left ventricular apex, RVOTO
right ventricular outflow fract, RVADO right ventricular apex.
LVA vs RVOTO **0 p<0.001, LVA vs RVAO *1 p<0.05, *0 p<<0.0
01, RVOT vs RVAO 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 (1.75X, 2.0X and 2.25X of baseline heart rate). Nindicates nadir MAP, PO peak MAP, LVAO left
ventrcular apex, RVOTO right ventriuclar outflow tract, RVADO right ventricular apex, BHRO 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 atf the same pacing rated LVA vs RVOTO all p<0.001 at 3 different rates,
LVA vs RVAO p<0.05 at 1.75X & 2X of 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 atrial pressure (MLAP) at 3 different sites during and after ventricular pacing for 60 seconds
at 3 different rates (1.75X, 2.0X and 2.25 of baseline heart rate). LVAD left ventricular apex, RVOTO right ventricular
outflow tract, RVAO right ventricular apex. Upper panel shows a greater MLAP increase at shorter cycle length at the
same pacing site. There are significant MLAP differences at each fime 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 (1.75X, 2.0X and 2.25X of baseline heart rate). LVAL left ventricular apex, RVOTO right
ventricular outflow tract, RVAO right ventricular apex. After initation of ventricular pacing, there are greater decreases
of MPAP in RVOT than LVA/RVA (*O RVOT vs LVA/RVAD all p<0.05, LVA vs RVAO all p=NS). After termination of ventric-
ular pacing, greater increases of MPAP are found at shorter cycle length (1 O 1.75X vs 2XO p<<0.05, 2X vs 2.25X0 p<0.01).

0O 0000 200 000 ooobob 0ogb oo 0o
00 0oobO 104+ 139 mmHgO O 62+ 12.8 mmHg
U oobobob bO0o 0o obob bbb 0o0g 104
+ 129 mmHgO O 44+ 105 mmHgUD OO0O0O OO0
oo 0g oo obobo oo 0o booo booo o
00O000@p<000001), OO0 OOOO OOO OO
od 0obO ooog bbb ooooo.oo oo o
6000 00O 0OO0O0O 000 OO 00 81+ 14.3 mmHg,
0000 0o 00 61+ 129 mmHgD 000 00O O
O00O@<00001), OO OO O OO0 OOO0O 77.9%

0 583%00 OOOOO0O. 00 OO0 DODOo boo
00 OO0 00 0OO0OO0 o00000@<o0y), oOo
oo oob obo oboooob ooobog. oo boo
0 00 0bb0o 0o oboboo oo oobob boo
gooo 00 0 booo oooogo ob boooo
O 00000 00O 000 0ooo ogo(Table 2).

b
-

il

|l

Saksena 090 000 OO 0OOO0O0 OO0 00O

1611



Table 2. Effect of cardiac autonomic blockade on mean
arterial pressure (MAP) and mean left afrial pressure (MLAP)
during ventricular pacing (2x of baseline heart rate) at
the three different sites

Pacing A MAP(mmHg) A MLAP(mmHg)
site Before After Before After
LVA 38+ 5.1 59+ 11.2% 7.5 1.97 15.0% 4.40*
RVOT 45+ 58 61+ 9.9* 7.7+ 3.15 147+ 5.18*

RVA 43+ 68 58+ 58* 7.5+ 2.50 14.9+ 4.34*

Values are meanx SD from six dogs. A MAPO baseline
MAP—lowest MAP during ventricular pacing (VP), A MLAPO
highest MLAP during VP—baseline MLAP, LVAO left ventr-
icular apex, RvVOTO right ventricular outflow tract, RVAO
right ventricular apex.

Autonomic blockade by propranclol (1 mg/kg and then
1 mg/kg/hr, iv) and atropine (0.5 mg/kg and then 0.5 mg/
kg/hr, iv). *0 p<0.01
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Ventricular Apex, LVA), 000 000 (Right Ventri—
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cular Outflow Tract, RvOT)O OO0 OO (Right Ve—
ntricular Apex, RvVA) 0 00O 00 O0O0O0O 1.750,
20 0 22500 6000 OOOOD DOOOD ODOOO
0 000 OO0 000 0 000,0000 0 oo
000 000 ooood.

2 I

1) 000 00 0000 00 142+ 1870/0000
00 0000 101+ 81 mmHg, OO O0O0O0OO 0.3t
041 mmHgOO 0O 00000 10+ 24 mmHgOO.

2) 00 O0O0O0O OO0 0000 ooo ooood
00 0 00 00 00000 ooooo oo ooo
0O(<0.001). OO 00O ODOOOOOO OO oo
00 00 0000 000 0000 000 oooo o
00 0000 00 00000 000 000 ooo o
00000 OO0 OO0 DOOOLVA vs RVOTOp<
0.001, LVA vs RVAL p<0.05, RVOT vs RVAO pONS.

3) 00 O0O0O0O0O OO0 0000 ooo oood
000 0 00 00 00000 ooooo oo oo
00(@<001). 000 000 0000000 oo 0o
000 00 0000 00000 oo ooo ooo.

4) 00 00000 00 00 00 000 ogo o
00 00000 000 000 000 000 0o 0o
O(RVOT vs LVA/RVAO p<0.05, LVA vs RVAL pO
NS). 00 00 00 00000 000 0D00oo O
0 000 00 OO0o0b0 Ooooo 0o gooo@y
5X vs 2X[ p<0.05, 2X vs 2.25X[ p<0.01).

5 000 0000 OO0 O 00 0oodo oo d
000 00 00000 00 oooo ooo oo o
0O 00 0000 00000@p<0.01), 000 OO0
0O 000 00 OO 000 00 oooUo oog o
oooo.

7z

00000 0000 00,0000 0 ooooo d
00 000 0000 000 oo ooooo oo o
0 000 0O0O00. 000 0o0o0oooo oo go
000 000 0000 0000 000 00 000 O
0O 000 00000 o0oo oo ooo o o o
O 0000 0O 000 0D000. 00 000 oooo
00 0 00 0000 000 oooo ooo ooo
0 000 00 00000 0oboo Oooo oogoo
000 000 B0 0O0ODO0OD OO0 OO0 OO0 O
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oo boo obob o boo oboa.

M C00O000- 0O000O- 0000- 0000
- oogooo.

" ZAIE
0O 000 000000 OO0 000 00 obooooo oo
0000 OO0 000 Oooo, 0000 oo oooo o
Oo0o0oo0o ooooo oooooao.

0 000 000 000 oooooo booooo oo
g0ooodo ooo oooo ooo ag.
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