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Effect of Ketanserin and Positive End Expiratory Pressure Ventilation on Hemodynamics
and Gas Exchange in Experimental Acute Pulmonary Embolism.
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Background: In acute pulmonary embolism it has been postulated that the constriction of bronchi
and pulmonary artery secondary to neurohumoral response plays an important role in cardiopul-
monary dysfunction in addition to the mechanical obstruction of pulmonary artery. Serotonin is
considered as the most important mediator. Positive end expiratory pressure {PEEP) stimulates PGI,
secretion from the vascular endothelium, but its role in acute pulmonary embolism is still in contro-
versy.

Methods: To study the cardiopulmonary effect and therapeutic role of Ketanserin, selective
antagonist of 5-HT2 receptor, and PEEP in acute pulmonary embolism experimental acute pulmo-
nary embolism was induced in dogs with autologous blood clot. The experimental animals were
divided into 3 groups, that is control group, Ketanserin injection group and PEEP application group.

Results: Thirty minutes after embolization, mean pulmonary arterial pressure and pulmonary
vascular resistance increased and cardiac output decreased. Pa0, Pv0. and oxygen transport
decreased and physiological shunt and PaCQ, increased. After injection of Ketanserin, comparing
with control group, mean pulmonary arterial pressure, pulmonary vascular resistance and physiologi-

— 135 —



cal shunt decreased, while cardiac output, Pa0, and oxygen transport increased. All these changes
sustained till 4 hours after embolization. After PEEP application pulmonary vascular resistance, PaO,
and PaCO, increased, while physiological shunt, cardiac output and oxygen transport decreased.
After discontinuation of PEEP, mean pulmonary arterial pressure and pulmonary vascular resistance
decreased and were lower than control group, while Pa0O, and cardiac output increased and higher
than control group. PaCO, decreased but showed no significant difference comparing with control

group.

Conclusion: It can be concluded that Ketanserin is effective for the treatment of acute pulmonary
embolism. With PEEP hemodynamic status deteriorated, but improved better than control group
after discontinuation of PEEP. Thus PEEP may be applied carefully for short period in acute
pulmonary embolism if the hemodynamic status is tolerable.
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X PO,
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=Ca0, xQtx10/body weight (kg)

MPAP: mean pulmonary arterial pressure
(mmHg)

PCWP: pulmonary capillary wedge pressure
(mmHg)

Qt: cardiac output (L/min)

Ca0,: arterial blood O, content {ml/dl)

C%0,: mixed venous blood O, content (ml/dl)

CcO;: capillary O, content (ml/dl; derives from the
alveolar gas equation with the assumption that the
respiratory quotient is one)

Hb: hemoglobin (gm/dl)

S0,: percent of saturated hemoglobin

PO,: oxygen tension (mmHg)
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Table 1. Profiles of Body Weight, Amount of Infused
Clot and Mean Pulmonary Arterial Pressure
Immediately after Embolization

: Body Infused Clot MPAP*#+
Group Weight {em/Kg (mmHg)
(Kg) body wt.)
Control 15.5 0.75 42
Control 14.7 0.49 44
Control 15.2 0.77 42
Ketanserin 15.2 0.89 42
Ketanserin 14.7 0.67 43
Ketanserin 153 0.47 38
Ketanserin 15.5 0.65 44
Ketanserin 16.2 0.70 43
PEEP 15.0 0.30 46
PEEP 14.7 0.73 44
PEEP 15.0 0.45 41
PEEP 15.3 0.70 40
PEEP 14.3 0.55 41
15.1£0,5* 0,63:0.16* 42+2%

Note : *;mean £ 8.D,

** . mean pulmonary arterial pressure mea-
sured immediately after embolization.
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Fig. 1. Effect of Ketanserin and PEEP on mean pul-
monary arterial pressure in pulmonary embo-
lism
* p<0.05, in comparison with control group

21} Ketanserin 5o F-ol ®lajal+ &9t (p<0.05)
(Fig. 1) (Table 2).
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Fig. 2. Effect of Ketanserin and PEEP on pulmonary
vascular resistance in pulmonary embolism
* p<0.05, in comparison with control group
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PEEP AlA % sdaAghe 24t 24703 (89F
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Table 2. Cardiopulmonary Function Parameters, before and after Embolization

Time** (hour)

0 0.5 1 2 3 4

Group*

C 14.0+2.7 28.7+1.5 26.7+1.2 253421 23,721 23.0:1.0
MPAP K 13.040.8 32.3£5.6 19.8+4.0 18.0+1.4 17.8+1.3 16,0£1.4

p 13.8+2.4 30.3:2.2 28.8+2.2 27.013.5 19.3:3.1 16.8:3.0

(of 4,0£1.0 4.720.6 5.310,6 4,7x1.5 3,706 4.310.6
PCWP K 3.0£1.0 4,010 3.0£1.0 2.7+0.6 3.0+1.0 3.3+1.5

P 3.7:0.6 4.3:0.6 7.0£1.0 7.3x1.2 4306 3.3:21.2

C 4,7:0.6 16.3£2.1 19.324.2 23.0£3.6 21.743.8 20,3x0.6
PVR K 4.5+0.6 18.5£3.3 12.5+3.7 11.3+2,6 11.322.1 10.0£2.5

P 5.521.3 18.323.1 21,3442 22.5+7.1 13.845.7 10.321.7

C 2.21+0.11  1,59+0.20 1.2320.24 0.94:0.14 0.93:0.03 0.95+0.05
Cco K 2.19£0.09 1.56£0.08 1.37+0.17 1.32#0.12 1.31£0.12 1.320.13

P 2122011 1.53:0.10 1.09:£0.11 0.93:0.17 1.29:0.24 1.38+0.18

Cc 10643 77+8 7318 7519 7742 7145
PaO, K 10943 6847 87+8 8849 8916 8319

P 11214 66+3 70+5 83110 88114 81412

C 6,412 .4 40.42£12.2 50.6%12.3 48,1176 47.3£17.5 5132180
Shunt K 4,820 52.5£18.8 254172 19.419.7 17.617.1 16.5+4.7

P 5.9+2.9 40,6x5.8 29.9+129 17.5£10.0 12,946.8 21.5£12,0

C 305+78 192118 152151 118+36 114126 11529
0, TR K 358272 221439 209135 20035 201440 20640

P 352460 225145 16142 14946 211463 22057
Note : Data are expressed as mean + S.D.

* ; C:Control, K: Ketanserin, P:PEEP, MPAP : mean pulmonary arterial pressure {mmHg),

CO : cardiac output (L/min),

arterial oxygen tension (mmHg},
pillary wedge pressure {mmHg),

PVR : pulmonary vascular resistance (mmHg-min/L), PaO, :
0O, TR : oxygen transport {mi/min),

*#* time before {0) and after embolization.
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Fig. 3. Effect of Ketanserin and PEEP on cardiac
output in pulmonary embolism
* p<0.05 (versus control)
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Fig. 4. Effect of Ketanserin and PEEP on arterial
oxygen tension in pulmonary embolism
+ p<0.05 {versus preceding measurement)
*, p<0.05 (versus control)
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Fig. 5. Effect of Ketanserin and PEEP on
physiological shunt in pulmonary embolism
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Fig. 6. Effect of Ketanserin and PEEP on O, transport
in pulmonary embolism
+: p<0.05 {versus preceding measurement)
*: p<0.05 (versus control)
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Fig. 7. Effect of Ketanserin and PEEP on arterial
carbon dioxide tension in pulmonary embolism
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Fig. 8. Effect of Ketanserin and PEEP on mixed
venous oxygen tension in pulmonary embolism
*, p<0.05 (versus control)
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capillary wedge pressure in pulmonary embo-»
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