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=Abstract=
Effect of the Brain Death on Hemodynamic Changes and Myocardial
Damages in Canine Brain Death Model
—Hemodynamic and Electrocardiographic Changes in the
Brain Death Model Caused by Sudden Increase of Intracranial Pressure-

Myeong-Chan Cho, M.D.*, Dong Woon Kim, M.D.*, Sang Soo Lee, M.D.*,
Hoon Kang, M.D.***, Seung Woon Lim, M.D.*™, Young-Gyu Kim, M.D.**>,
Yoon Woo Noh, M.D.**** Jo Han Rhee, M.D.*™**, Jjong Myeon Hong, M.D.****,
Jae Ho Ahn, M.D.*™**, Jang Soo Hong, M.D.*™**

We developed an experimental model of brain death using dogs. Brain death was caused by increas-
ing the intracranial pressure (ICP) suddenly by injecting saline to an epidural Foley catheter in five fe-
male mongrel dogs (weight, 20-25kg). Hemodynamic and electrocardiographic changes were evaluated
continuously during the process of brain death. .

1. Abrupt rise of ICP after each injection of saline followed by a rapid decline to a new steady-state
level within 15 minutes and the average volume required to induce brain death was 7.6 + 0.8ml.
2. Body temperature, heart rate, mean pulmonary arterial pressure, left ventricular (LV) enddiastolic
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pressure and cardiac output was not changed significantly during the process of brain death, but

there was an increasing tendency.

3. Mean arterial pressure and LV maximum +dP/dt increased significantly at the time of brain death.
4. Hemodynamic collapse was developed within 140 minutes after brain death.
5. Marked sinus bradycardia followed by junctional rhythm was seen in two dogs and frequent VPB’s
with ventricular tachycardia was observed in one dog at the time of brain death.
Hyperdynamic state develops and arrhythmia appears frequently at the time of brain death. Studies
on the effects of brain death on myocardium and its pathophysiologic mechanism should be followed

in the near future.

(Korean J Thorac Cardiovasc Surg 1995;28:437-42)

Key words : 1. Brain death
2. Electro cardiography
3. Hemodynamic
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Table 1. Hemodynamic parameters

" Baseline FC Brain Death
HR (/min) 1150+ 152 129.0+183 1628 +56.5
BT() 372+ 25 3724+ 25 396+ 45
MAP (mmHg) 1062+ 19.3 119.0+28.2 234.6 + 53.7*
ICP (mmHg) 1.6+ 45 37.0+19.7* 31441933
MPA (mmHg) 234+ 61 261+ 48 284+ 76
LVEDP (mmHg) 82+ 34 103+ 35 113+ 43
LV Max +dP/dt 2065+ 691 2857+ 723 7,327 +3,092*
CO(L/min) 57+ 1.3 57+ 1.3 6.1+ 2.1

FC: At the time of epidural Foley catheter insertion

MAP: Mean arterial pressure, ICP: Intracranial pressure,

MPA :Mean pulmonary arterial pressure, LVEDP: Left ventricular (LV)
enddiastolic pressure, LV Max +dP/dt: Maximum rate of rise of LV press-
ure pressure, CO : Cardiac output

* P<0.05 vs FC value and P<0.01 vs baseline value

* P<0.05 vs baseline value

+ P <0.005 vs baseline and FC values
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Fig. 1. Experimental protocol of brain death model
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Fig. 2. Hemodynamic changes that occurred during the pro-
cess of brain death in a typical experiment

MAP :Mean arterial pressure, ICP:Intracranial pressure, BS : Bas-
eline, FC: At the time of epidural Foley catheter insertion, Ar-
rowhead indicates the timing of saline injection (2 ml).
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LV Max + dP/dt{mmHg/sec)

Fig. 3. Changes of LV Max -+dP/dt during each bolus of sal-
ine in a typical experiment

BS:Baseline, FC: At the time of epidural Foley catheter insertion
Arrowhead indicates the timing of saline jnjection(2 mi).
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