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Abstract

A synchronous pulsatile venoarterial ECMO device was
designed for neonates to accomplish effective eirculatony
support. Using an endotoxin-induced shock model, the effect of
this device was studied and compared with conventional
nonpulsatile ECMO. Twenty puppies weighing 1.8 to 4.0 kg were
given endotoxin (5 mg/kg) intravenously. Thirty minutes after the
administration of endotoxin, ten of those were placed on
pulsatile ECMO, while the others were placed on nonpulsatile
ECMO. All of the experimental animals were studied for the
additional 1801minutes. Low blood pressure, reduced renal blood
flow and progressive metabolic acidosis were demonstrated in
nonpulsatile group. On the other hand, blood pressure and renal
blood flow were well maintained, and metabolic acidosis was
improved in pulsatile group. These results indicate that
pulsatile ECMO may provide effective cardiopulmonary support in
the treatment of neonates with serious circulatory failure which

has been failed to support by nonpulsatile ECMO.

Key words: Extracorporeal membrane oxygenation- Pulsatile flow-

Shock-Endotoxic
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Fig.1 Schematic representation of pulsatile ECMO clireuit.



Fig.2 Photograph of the balloon in the arterial line as

counterpulsator.



Fig.3 Arterial pressure waveform during pulsatile ECMO. The

arrow shows the diastolic augumentation of the pulsatile ECMO.
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Fig.4 Systolic blood pressure, heart rate, arterial P02, PCO2
and central venous pressure in endotoxin shock model. Open square
shows P02 and closed circle shows PCO2.

The arrow shows the administration of endotoxin.

*p<0.05: Significant difference from the value at 0

minutes(immediately before the administration of endotoxin).
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Fig.5 Arterial pH, base excess, renal blood flow ratio and

lactate difference in endotoxin shock model.

Symbols as in Fig.4.
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Fig.8 Changes in peak blood pressure, heart rate, arterial PO2,
PCO2 in pulsatile and nonpulsatile ECMO for endotoxin shock
model. Open square shows pulsatile ECMO and closed circle shows
nonpulsatile ECMO. The arrow shows the administration of
endotoxin.

ap<0.05: Significant difference from the value of nonpulsatile
ECMO.

bp<0.05: Significant difference from the value at -30 minutes in
pulsatile ECMO.

cp<0.05: Significant difference from the value at -30 minutes in

nonpulsatile ECMO.
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Fig.7 Changes in arterial pH, base excess and renal blood flow

ratio in pulsatile and nonpulsatile ECMO for endotoxin shock

model.

Symbols as in Fig.8.
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Fig.8 Changes in lactate difference, adrenaline, noradrenaline

and serum free hemoglobin in pulsatile and nonpulsatile ECMO for
endotoxin shock model.

Symbols as in Fig.8.
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