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

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

We developed an experimental model of brain death using dogs. Brain death was induced by increasing
the intracranial pressure (ICP) gradually by continuous infusion of saline through an epidural Foley
catheter in 5 mongrel dogs (weight, 18~22kg). Hemodynamic and electrocardiographic changes were
evaluated continuously during the process of brain death and obtained the following results.

1. The average volume and time required to induce brain death was 4.8 + 1.0ml and 143.0 & 30.9minutes
respectively.

2. There was a steady rise of the ICP after starting the constant infusion of saline, and ICP rised
continuously until the brain death(122.0 + 62.5mmHg). After reaching to the maximal value (125.0 *
47.7mmHg) at 30 minutes after brain death, the ICP dropped and remained approximately constant at
the slightly higher level than the mean arterial pressure (MAP).

3. MAP showed no change until the establishment of brain death and it declined gradually. The peak
heart rate reached to 172.6 + 35.3/min at 30 minutes after the brain death.

4. Even though the body temperature and all hemodynamic variables, such as cardiac output, mean
pulmonary arterial pressure, left ventricular(LV) end-diastolic pressure and LV maximum -+dP/dt,
were slightly greater than ¢hose of basal state, at the point of brain death, there was no statistically
significant change during the process of brain death.
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5. There was no remarkable arrhythmias during the experiment except ventricular premature beats which
was observed transiently in one dog at the time of brain death.
Hemodynamic changes in the brain death model induced by gradual ICP increment were
inconspicuous, and arrhythmias were rarely seen. Hyperdynamic state, which was observed at the point
of brain death in another brain death model caused by abrupt ICP increase, was not observed.

(Korean J Thorac Cardiovasc Surg 1996 ;29:1-6)
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Table 1. Changes of hemodynamic parameters
Baseline FC BD 30min BD 60min BD 120min
HR (beats/min) 127.2+22.5 128.2+24.6 141.6+37.3 172.6+35.3 141.0+23.7 131.61+10.7
MAP (mmHg) 124.6+22.7 117.0+14.8 107.8+33.4 109.2+19.8 79.4£16.3 73.6x+12.6
ICP (mmHg) 16.0+£10.3 24.4+12.1 122.0+62.5* 125.0+47.7 84.8+15.2 75.4+15.7
LV Max +dP/dt 21054200 24164247 2743+ 327 2515+628 2207 £ 396 2081 +565
MPA (mmHg) 142+ 6.8 17.4x 6.9 152+ 7.5 154+ 5.5 146+ 4.9 16.8+ 54
LVEDP (mmHg) 94+ 1.1 10.1+ 2.0 120+ 3.9 11.4+ 4.1 98+ 1.8 109+ 3.1
BT(C) 368+ 1.6 37.1+ 2.1 377+ 3.8 362+ 2.3 36.4+ 4.1 36.5+ 3.1
CO(L/min) 46+ 2.5 50+ 1.8 47+ 26 52+ 2.1 4.5+ 1.8 53+ 22

FC: At the time of epidural Foley catheter insertion, BD : At the time of brain death, HR : Heart rate, BT : Body temperature, MAP : Mean arterial
pressure, ICP: [ntracranial pressure, MPA : Mean pulmonary arterial pressure, LVEDP: Left ventricular (LV) enddiastolic pressure, LV Max +dP/dt

(mmHg/sec) : Maximum rate of rise of LV pressure, CO: Cardiac output
* P<0.05 vs baseline and FC data
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Fig. 1. Hemodynamic changes that occurred during the pro-
cess of brain death in a typical experiment

HR: Heart rate, MAP: Mean arterial pressure, ICP: Intracranial
pressure, BS: Baseline, FC: At the time of epidural Foley cath-
eter insertion
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Fig. 2. Changes of LV Maximum -+dP/dt and cardiac output
(CO) in a typical experiment

BS: Baseline, FC: At the time of epidural Foley catheter inser-
tion
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Table 2. Comparison of hemodynamic parameters between two different brain death models: Baseline values and at the time

of brain death

HR (/min) MAP(mmHg) ICP (mmHg) LV Max +dP/dt CO(L/min) BT(C)
Baseline BD Baseline BD Baseline Baseline BD Baseline BD Baseline BD
Model I 11515 16256 10619 234+£53* 11+ 4 314+93* 2065+691 7327+£3092* 5.7+1.3 6.1+2.1 37.24+25 39.6+4.5

Model 1T 12722 141£37 124422 107+£33 16+10 122462 2105+200 2743+ 327 4.6+2.5 4.7+£2.6 36.8+1.6 37.7+3.8

HR : Heart rate, MAP: Mean arterial pressure, ICP: Intracranial pressure, LV Max +dP/dt: Maximum rate of rise of LV pressure, CO: Cardiac out-

put, BT : Body temperature, BD : At the time of brain death
Model I Brain death model induced by abrupt ICP increase
Model II: Brain death model induced by gradual ICP increase
* P<0.05 vs Model 1
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