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5) Ropper AH, Unusual spontanecus maovements in brain-death patients. Neurology 1984 : 34 :
1089
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1. Minimum of 8 scalp electrodes and 2 earlobe reference electrodes following an
initial study using all 21 electrodes of the 10-20 system.

6) Arfel G. Weiss J. Electroencephalogramme et hypothemie profonde. Am Chir Thoac
Cardiovasc 1962 : 1 : 666-674

7) Powner DJ. Drug-associated isoelectric EEGs — A hazard in brain death certification. JAMA
1976 : 236 : 1123

8) Kirschbaum RJ, Carollo VJ. Reversible isoelectric EEG in barbiturate coma. JAMA 1970 : 212
21215

9) Walker AE. Cerebral death. 3rd ed. Baltimore : Urban & Schwarzenberg, 1985 : 206

10) American Electroencephalographic Society. Guideline Three : Minimum technical standards
for EEG recording in suspected cerebral death. J Clin Neurophysiol 1986 : 3 : 144-149

11) Jorgensen ED. Malch MA. Natural history of global and critical brain ischemia. Part IlI.
Cerebral prognostic signs after cardiopulmonary resuscitation : Cerebral recovery courses
and dates during the first year after global and critical ischemia monitored and predicted by
EEG and neurological signs. Resuscitation 1981 : 9 : 175

12) Guideline for the determination of death. Report of the medical consultants of the diagnosis

of death to the president’ s commission for the siudy of ethical problems in medical and
biomedical and behavioral research. JAMA 1981 : 246 : 2184-2186
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. Interelectrode impedances under 10,000 but over 100 ohms.
. Tests of integrity of the entire recording system.

. Interelectrode distances of at least 10 cm.

. Instrumental sensitivities of 2 V/mm for at least 30 min.

[= Y I ]

. Low- and high-frequency filter cutoffs must be no higher than | Hz and no

lower than 30 Hz, respectively.

7. Monitoring of artifacts, especially the electrocardiogram, and elimination of
EMG artifacts by neuromuscular blocking agents.

8. Tests of EEG reactivity to intense noxious, auditory, and, whenever possible,
photic stimuli.

9. Performance of the records by a qualified technologist experienced in recording
EEGs in intensive care units and working under the supervision of qualified
electroencephalographer.

10. Repetition of the whole test after an interval whenever electrocerebral inactivity

is doubtful.
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13) Facco E. Zucchetta P, Munari M et al. 99mTc-HMPAO SPECT in the diagnosis of brain
death. Intensive Care Med 1998 : 24(9) : 911-917

14) Braum M, Ducrocq X, Huot JC, Audibert G. Anxionnat R, Dicard L. Intravenous angiography
in brain death : report of 140 patients. Neuroradiology 1997 : 39(6) : 400-405
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15) Hadarri M, Bruk B, Ram Z. Knoller N. Spiegelmann R. Segal E. Application of transcranial
ultrasonography for the diagnosis of brain death. Intensive Care Med 1999 : 25(8) - 822-828

16) Gurit JM. Medical technology assessments EEG and evoked potentials in the intensive care
unit. Neurophysiol Cli 1999 : 29(4) : 301-317
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=ABSTRACT=

The Strategy of Clinical Procedure for Determining Brain Death
KIM Seung Min*

The various aspects of brain death have been subjects of close study by several
professional committees, which have for the most part confirmed the 1968 guidelines
and clinical protocols for determining that the brain is dead. The central
considerations in the diagnosis of brain death are 1) absence of cerebral
functions(unreceptivity and unresponsivity); 2) absence of brain stem functions
including spontaneous respiration; 3) irreversibility of the state. To these is usually
added evidence of catastrophic brain diseases.

The absence of cerebral function is judged by the presence of deep coma and total
lack of spontaneous movement and motor and vocal response to all visual, auditory,
. and cutaneous stimulation. The absence of brain stem function is judged by absence
of spontaneous eye movements, midposition of the eye, and lack of response to
oculocephalic and caloric (oculovestibular) testing; presence of dilated or midposition
fixed pupils; paralysis of bulbar musculature(no facial movement or gag, cough,
corneal, or sucking reflexes); absence of decerebrate responses to noxious stimuli;
and absence of respiratory movements. As a final test of complete apnea, the patient
can be disconnected from the respirator for a few minutes, allowing the PCO2 to rise
to 50 to 60 mmHg, as a stimulus to the medullary respiratory centers. The EEG
provides confirmation of cerebral death, and most institutions still demand proof of
electrocerebral silence, which be considered to be present if there is no electrical
potential of more than 2 V during a 30-min recording. Other variable laboratory tests
including cerebral angiography, isotope brain scan, transcranial Doppler, and evoked
potential studies are occasionally performed as an ancillatory procedure when the
results of the apnea test or the EEG are equivocal. The main difficulties that arise in
relation to brain death are not the purely technical issues, but those involving the
sensitive management of the family and other medical professionals. It is best not to
embark on.

Key Words : Brain Death, Diagnosis, Clinical Protocols

* Department of Neurology, College of Medicine, Yonsei University





