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Medical Intelligence

Criteria for the Determination of Death

James R. Harp, M.D.”

Background

Two rapidly developing areas of medical
knowledge are forcing a re-evaluation of
ethical behavior in care of the dying. The first
of these is the development of techniques for
prolonged maintenance of ventilation, circula-
tion, alimentation and excretion by artificial
means, making possible the creation of a
macabre situation in which the body lives
while the brain is dead. The immense expense
in tenns of loss of human dignity, mental
anguish of loved ones, financial costs and
misappropriation of medical manpower and
facilities is at once apparent.

The second area is the development of organ
transplant techniques. Kidney transplantation
is now an accepted procedure, and heart, liver
and lung transplant may soon become com-
mon. By the end of 1971, 5,127 kidney
transplants had been reported from 104
institutions in the United States. Use of
cadaver donors has become increasingly
common,®* and 604 cadaver kidneys were
harvested during 1970 in 66 institutions in the
United States and Canada.? At present, 60 per
cent of transplanted kidneys are harvested
from cadaver donors, and it is expected that
this ratio will continue.® While procedures for
collecting information about organ transplan-
tation do not provide a detailed description of
donor status, certainly many of these cadaver
donors were patients having brain death
without cessation of heartbeat. Thus, the
patients mentioned above, with death of the
brain and no hope for survival, have become a
major source of organs for transplant patients.
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Since the final actof tuming off the ventilator
after the harvest of organs is frequently the
responsibility of the anesthesiologist, he must
have full knowledge of the historic develop-
ments that have put him in sucha position, and
he must understand the criteria for determin-
ing death so that he need feel no morl
compunction.

The Definition of Death

The legal definition of death has evolved
through the judicial process. Over many yvears,
through court case precedent, it has become an
element of common law. “Death is the
cessation of life; the ceasing to exist; defined
by physicians as a total stoppage of the
circulation of the blood and a cessation of the
animal and vital functions consequentthereon,
such as respiration, pulsation, etc.”*

In March 1970, the state of Kansas enacted
legislation establishing for the first time in
history a statutory “definition of death.”® It
states, “A person will be considered medically
and legally dead if, in the opinion of a
physician, based on ordinary standards of
medical practice, there is the absence of
spontaneous brain function; and if based on
ordinary standards of medical practice, during
reasonable attempts to either maintain or
restore spontaneous circulatory or respiratory
function in the absence of aforesazid bmin
function, it appears that further attempts at
resuscitation or supportive maintenance will
not succeed, . . death will have occurred at
the time when these conditions first coincide.
Death is to be pronounced before artificial
means of supporting respiratory and circula-
tory functions are terminated and before any
vital organ is removed for purposes of trans-
plantation.” In 1972 the state of Maryland
enacted similar legislation, and bills are
presently pending in Florida, Hlinois and
Wisconsin.”
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Criticisms of the Kansas and Marvland
statutory “definitions of death” have centered
on the fact that rules for determination of death
involve important basic human rights and
might well be ruled unconstitutional if
seriously challenged in the courts.**

Many lawyers feel that gradual change
within the framework of common law is 2 more
desirable approach to the awesome problems
raised by transplantation. However, in the one
case to date in which a judicial reformulation
of the “definition of death” has been
requested, the judge refused. “Application for
such a radical change in the law should be
made not to the courts but to the legislature
wherein the basic concepts of our society
relating to the preservation and extension of
life could be examined and, if necessary,
re-evaluated.”®

In practice, determination of death remainsa
matter of judgment on the partof the physician.
This determination is generally accepted in
law as a matter of fact, not requiring proof.’®
However, in many legal cases regarding rights
of survivorship and inheritance the judicial
definition of death specifying cessation of all
vital functions including heart beat has been
invoked.®&10-1112 | guijsell and others!®* have
expressed concern that the courts might deny
the legality of a physician’s judgmental
determination of death not based upon “total
cessation of vital functions.”

Public opinion is uncertain. In one survey®
only 10 per cent of those interviewed thought
of cerebral death as a certain index of status
mori.

Criteria for Determination of
Death by the Physician

Clearly, the determination of death will
continue to be based upon the professional
judgments of physicians. What appear to be
challenged by recenttechnologic advances are
the criteria or operational tests employed by
physicians to identify death. Beecher believes
that any statutory definition of criteria for the
determination of death would be premature at
this time and certain to present unacceptable
limitation requiring revisions in the future.’s
Yet, judgment must be based upon some
criteria, however diffusely specified. It will be
necessary for physicians to agree on some
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recognized criteria for the pronouncement of
death prior to cessation of heart beat.

In fact, a number of sets of diagnostic criteria
for determination of death have been recom-
mended. Most prominent of these in the
United States is the 1968 report of the Harvard
Medical School Ad Hoc Committee to Ex-
amine the Definition of Brain Death.’ The
following criteria were presented: 1) unrecep-
tivity and unresponsiveness; 2) no movement
or breathing; 3) no reflexes, usually including
spinal reflexes; 4) electroencephalogram
(EEGQG) isoelectric at gain of 5 uv/mm; 5) all of
the above repeated after 24 hours; 6) the
patient not to be hypothermic or under the
influence of central nervous system depres-
sants.

The Harvard criteria are based upon ex-
perience with terminally ill patients without
consideration of organ transplantation. They
evolved in answer to the basic question,
“When may the ventilator be turned off?”
There was no urgency to obtain viable organs.
Thus a 24-hour delay for re-evaluation pro-
pounded no problem.

Other sets of diagnostic criteria have
evolved from experience with problems of
organ transplantation. The first of these, given
by G.P]J. Alexandre of Belgium in 1966,
included: 1) complete mydriasis; 2) complete
absence of reflexes; 3) complete absence of
spontaneous ventilation during five minutes
without ventilatory support; 4) falling blood
pressure necessitating increasing amounts of
vasopressors; 5) flat electroencephalogram.!”
Revilliard suggested two additional criteria: 1)
interruption of blood flow to the bmin as
determined by angiography and 2) absence of
tachycardia in response to atropine. For
patients fulfilling these criteria, the French
Surgical Society has introduced the term
“coma de passé,” literally, bevond coma.’®

Criteria such as those of Alexandre and
Revilliard generally omit the delay of 24 hours
because some potential donors cannot be
maintained for that period.’®* Craaford of
Stockholm,** Ewing of Melbourne,® Ham-
burger of Paris® and Schuster of Mainz** have
all reported criteria similar to those of
Alexandre and Revilliard.

In 1968 the Institute of Forensic Sciences
at the Duquesne University School of Law
formed the Allegheny Ad Hoec Committee on
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Tissue Transplantation. In 1969 this group of
clergymen, lawvers, and physicians formu-
lated a protocol for the determination of death
which requires 1) absence of all brain and
spinal reflexes, 2) isoelectric EEG; 3) falling
blood pressure without support of drugs or
other means, and 4) all to have been present for
at least two hours. Death is to be certified by
two physicians other than the physician of a
potential recipient.® The Allegheny Commit-
tee effectively combined the Harvard criteria
with those of the transplant groups.

The 22nd World Medical Assembly adopted
the Declaration of Sidney: a Statement on
Death, in August 1968. “Death is a gradual
process ata cellularlevel. The point of death of
the different cells and organs is not so
important as the certainty that the process has
become irreversible . . . . this determina-
tion will be based on clinical judgment
supplemented, if necessary, by a number of
diagnostic aids of which the electroenceph-
alograph is most helpful . . . . if transplan-
tation of an organ is involved, the decision
that death exists should be made by two or
more physicians and the physicians determin-
ing the moment of death should in no way be
immediately concerned with the performance
of the transplantation.”?®

In June 1968 the A.M.A. House of Delegates
approved a similar set of Ethical Guidelines for
Organ Transplantation. “When a vital single
organ is to be transplanted, the death of the
donor shall have been determined by at least
one physician other than the recipient’s
physician. In making this determination, the
ethical physician will use all available,
currently accepted scientific tests.”**

In both the latter declarations, clinical
judgment is stressed. Both would require
determination of death by at least one physi-
cian with no vested interest in the transplan-
tation. An essentially identical statement was
presented in 1968 by the National Academy
of Sciences Board of Medicine.®

Most American surgeons initially were
reluctant to consider organ harvest from the
patient with cerebral death priorto cessation of
heart beat. In 1968 Starzl stated that he had
doubts whether his transplant group would
remove organs under these conditions.® Jude
expressed similar feelings at a symposium in
Stockholm in 1968.2 Moore felt that prior to
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organ removal, there must be grossly evident
damage of the bmin together with usual
electrical and neurologic signs.>®

However, the general trend in recent years
has been to accept the fact of “coma de
passé.”¥ Indeed, some transplant groups have
abandoned attempted organ harvest after
terminal circulatory arrest.® The International
Society of Transplantation has recently stated:
“We recognize thatthe definition of death ofan
individual is that of brain death rather than
cardiac death.”™®

Objective Indices of
Brain Death

ELECTROENCEPHALOGRAM

Since the electroencephalogram (EEG)
records bioelectric potentials characteristi-
cally generated by a living brain, it should be
helpful in determination of brain death. Use of
the EEG as an aid in determining death was
first suggested by Fishgold and Mathis in
1959.% Dr. Hannibal Hamlin suggested in
19643 that “The electroencephalographer
should promote the acceptance of his instru-
ment and diagnostic skill for legal certification
of status mori . . . . the sanctity of human
life is not generated by cardiac signs.” Rosoff
and Schwab® have reported their experience
overa ten-year period including more than 100
cases. Their suggested criteria for EEG deter-
mination of cerebral death formed the basis
of the Harvard Committee recommendations.

In 1970 the Ad Hoc Committee of the
American Electroencephalographic Society on
E.E.G. Criteria for the Determination of
Cerebral Death described a retrospective
study of 2,642 patients reported to have
isoelectric EEG recordings.® Only three
survived. Two had barbiturate-induced coma
and one had coma due to overdose of
meprobamate. In about a third of the reported
incidences of electrocerebral silence sur-
veved, the EEG was a factor in determining
death. Twenty-five of these cases involved
organ transplantation. No medicolegal diffi-
culty was encountered by any respondent.®®

The American Electroencephalographic
Society Committee recommended stringent
attention to technical details in EEG record-
ing, as follows: A) a minimum of ten scalp
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electrodes and ear reference electrodes; B)
interelectrode resistance less than 10,000
ohms; C) deliberate creation of electrode
artifact by manipulation to test the apparatus
and check connections; D) recording with an
EKG and other monitoring devices to detect
extracerebral potentials if necessary; E) use of

. the longest time constant of the instrument
during part of the recording; F) gains increased
during part of the recording from 7 uv/mm to
3.5 pvimm and 2.5 pvimm; G) tests for
reactivity; H) inclusion of ear referential runs
and long-distance scalp-to-scalp linkages; I) a
30-minute recording time.

The question of how long electrocerebral
silence must persist prior to declaration of
death was not finally answered; however, 24
hours was usually accepted. The EEG was
only a single item of evidence in determining
death and did not stand alone, and most
respondents felt that determination of death
was the responsibility of the attending phy-
sician. The committee emphasizes that “flat
EEG” may not be electrocerebral silence.
Absence of any potential greaterthan 2 v con-
stitutes electrical silence. The EEG societies
of France® and Holland® have criteria similar
to those described by the American Society.

While these conclusi are Ny
supported in the literature,® % there have
been reports of survival following isoelectric
EEG’s in drug overdosage-%s7 and in
patients having hydrocephalus.® Another
group of patients has survived following
isoelectric EEG’s for various periods with
catastrophic brain damage.®#% Qpe of
these* survived two years as an akinetic mute
and still had no EEG activity with gain at 1.5
pv/mm. Another™ survived for 1 1/2 years in a
vegetative state following attempted suicide
by hanging.

There can be neocortical death without
brainstem death. In this circumstance, the
patient can maintain spontaneous respiration
and have functioning cranial nerve reflexes.
Two cases of prolonged (5 months) survival
with flat EEG’s and absence of evoked
potentials exemplify this.5! Comeal, pupillary
and laryngeal reflexes were present and
respirations were spontaneous. In each case
autopsy examination revealed nearly total
neocortical destruction.
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There have been recent reports of brain
death in the absence of electrocerebral
silence 33032 Two of these*32 described
autopsy findings of brainstem necrosis.

The EEG thus provides some small amount
of false-positive information as well as a
considerable amount of false-negative infor-
mation. Thus, other objective indices have
been sought.

BRAINSTEM AND SPINAL REFLEXES

Near-total destruction of vital brainstem
areas, as evidenced by absence of all cranial
nerve reflexes including vestibularand carinal
reflexes, tonic neck reflexes, and spinociliary
reflexes, for longer than 12 hours, has been
adopted by the group at the University of
Minnesota as the major criterion for determin-
ing brain death. This criterion appears to
measure potential for continued survival, and
thus to be more demanding than the
EEG.0=223

Spinal reflexes were included in early
criteria for determination of brain death. The
Harvard criteria describe spinal reflexes as
usually absent. More recently,>3-3253.55 gning|
reflexes have been recognized to have little
significance in determination of brain death.

INDICES OF CEREBRAL METABOLIC STATE

Walker and co-workers suggest that pro-
longed absence of cerebral metabolic activity
indicates brain death.®* Shalit® believes thata
reduction of cerebral metabolic rate to a third
of normal indicates brain death. Bes and
co-workers® found cerebral blood flow and
cerebral metabolic rate reduced approximately
20 percent in apoplectic coma and 90 per cent
in “coma de passé.”

OTHER INDICES OF BRAIN DEATH

Walker** has suggested measurement of the
EEG by thalamic depth electrodes and brain
biopsy as possible additional measurements.
The list of tests that might be used could be
expanded almostendlessly. The wisdom of the
A.M.A. Ethical Guidelines for Organ Trans-
plantation becomes clear®® . . . “the ethical
physician will use all available currently
accepted scientific tests. . . .”
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Synthesis and Conclusions

Whatever criteria may be used to determine
brain death, the chief determinant for cessa-
tion of therapy must clearly be a certainty of
hopelessness. However elaborate the clinical
tests involved in arriving at this determination
of hopelessness may become, some element of
human judgment must inevitably remain.

In our opinion, the most important criteria
are those determining impossibility for inde-
pendent survival apart from therapeutic
heroism. These are not simply indices of
cortical function. Rather, these are also indices
of viability of vital brainstem centers whose
function is essential to cardiovascular and
respiratory independence. We cannot agree
with Sir Peter Medawar that one must be able
to “Rise up and litigate to be alive.”s

On the other hand, the condition of
hopelessness which must be the final deter-
minant in termination of therapy is not met
simply because continued mechanical ven-
tilatory support is needed or because phar-
macologic cardiovascular support is required.
This is exemplified by the poliomyelitis victim
with bulbar damage.

Itis clear, therefore, that complete criteria of
death must define both neocortical and
brainstem death. This would require an
isoelectric EEG as defined by the American
Society of Electroencephalography to deter-
mine neocortical death. The best available
evidence®$+434 would indicate that persis-
tence of an isoelectric EEG for six to 12 hours
in the absence of drug overdosage or
hypothermia is sufficient. Absence of spon-
taneous respiratory effort determined accord-
ing to the Harvard criteria®® and absence of
cranial nerve reflexes determined according to
the Minnesota recommendations'® appear to
be adequate means of determining brainstem
death.

A decision to cease resuscitation efforts must
be totally independent of any thought of
harvesting of organs.®® Only when the physi-
cian primarily responsible for the patient’s
care has finally decided to cease therapy and to
permit the completion of death processes can
organ donation be considered.

In no instance will the anesthesiologist
member of the transplantation team be
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responsible for determining death. He must,
however, in all cases be morally satisfied with
the certainty of this determination. Further-
more, anesthesiologists involved in care of
severely ill patients outside of the operating
room may frequently be personally responsi-
ble for determining when heroic therapy
should be terminated. In this setting, the
recommendations here included should serve
him well.

A committee of physicians at the Univer-
sity of Pennsylvania has developed the fol-
lowing set of recommendations for the de-
termination of death in this hospital.

1. Consciousness

The patient is totally unresponsive to
painful stimulation. In exceptional cases
one or more limbs may withdraw in re-
sponse to painful stimulation, or deep
tendon reflexes may be present in the
extremities as manifestations of an intact
spinal cord. The decision whether such
movements represent voluntary or reflex
activity is made by the neurologist or
neurosurgeon examining the patient. The
patient does not have postural movements

(decerebration, decortication) in response

to stimulation.

2. Respirations
Cessation of all respiratory movements
is demonstrated by removing the res-
pirator for 2 minimum of 3 minutes. Ar-
terial blood-gas measurements are made
prior to removing the respimtor to be
certain that the patient is not hypocapnic.

The patient who is subsequently deter-

mined to be an organ donor is maintained

on the respirator until the organ is re-
moved.
3. Brainstem Reflexes
The pupils are dilated and unresponsive
to light stimulation, and the following
reflexes are absent: corneal and lid
reflexes, oculocephalic reflexes to head
movement and caloric stimulation, and the
pharyngeal reflex.
4. The Electroencephalogram
The EEG is recorded on two occasions,
during a 24-hour period. Minimal tech-
niques for recording include the following:

a. A minimum of 16 scalp electrodes and

ear reference electrodes
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b. Interelectrode resistance between 100
and 10,000 ohms

c. Deliberate creation of electrode artifact
by manipulation to test the apparatus
and to check connections

d. Two electrodes on the dorsum of the
hand or a similar location on an extrem-
ity to detect extracerebral potentials
due to muscular activity

e. The use of the longest time constant of
the instrument during part of the re-
cording

f. Gains increased progressively to a max-
imum gain which must be equal to or
greater than 2.5 pv/mm

g. Sound or pain stimulation to determine
whether there is any effect on the EEG
or heart rate.

h. {Electrode mountings] to include ear
referential runs and long-distance
scalp-to-scalp linkages.

i. A 30-minute total recording time per
session.

The Committee recommends the following
additional procedures for management of the
patient who is a potential organ donor:

1. The team of physicians responsible for
the transplantation procedures will have no
responsibility in establishing brain death.

2. The discussion with the patient’s family
regarding transplantation should be initiated
by the physician primarily responsible for the
patient’s care. After this has been done, the
surgeon who will carry out the transplanta-
tion should explain the procedures to the
family. As a general rule, when the clinical
criteria of brain death are present, prior to
EEG confirmation, discussion of transplanta-
tion with the family can begin.

3. The final pronouncement of brain death
must be made by a neurologist or neuro-
surgeon and one other physician respon-
sible for the patient’s care. They then sign
a typed statement which becomes a perma-
nent part of the patient’s chart.

References

1. Advisory Committee to the Renal Transplant
Registry: The Tenth Report of the Human
Renal Transplant Registry. JAMA 221:1495-
1501, 1972

2. Advisory Committee to the Renal Transplant
Registry: The Ninth Report of the Human
Renal Transplant Registry. JAMA 220:253-
260, 1972

JAMES R. HARP

Anesthesiology
V40, No 4, Apr 1974

3. Terasaki PI, Wllkmson G, McClelland J: Na-
tional t ications network.
JAMA 218:1674-1678, 1971

4. Birtch AG, Moore FD: Organ transplantation
in New England: An anniversary note. N
Engl ] Med 287:129-313, 1972

5. Black’s Law Dictionary. Fourth edition. St. Paul,
Minnesota, West Publishing Company, 1957,

p 488
6. 1970 Session Laws of Kansas, Chapter 378,
H.B., 1961, p 994
7. Capron AM, Kass LR: A statutory definition of
the standards for determmmg human dwt.h
An isal and a y of
Pennsylvania Law Revlew 121: 87-118 1972
8. Kennedy IM: The Kansas statute on deal
appraisal. N Engl J Med 285:946-950, 1971
9. Tucker vs. Lower, No 2831 at 10 (Richmond,
Va, L. & Eg. Ct., May 23, 1972}
10. Halley MM, Harvey WF: Medical vs. legal
definitions of death. JAMA 204:103-105,
1968
11. Smith vs. Smith—229 ARK 579, 317 SW Sec-
ond 275, 279, 1958
12. Colé AH: P t of death in the
heart transplant donor. J Natl Med Assoc
60:1455- 460, 1968
13. Louisell DW: Transplantation: Existing Legal
Restraints: from Ciba Foundation Sym-
posium: Ethics in Medical Progress. Edited
by GEW Wolstenholme. Boston, Little,
Brown and Company, 1966, pp 78-103
14. Amold JD, Zimmerman TF, Martin DC: Pub-
lic attitudes and the diagnosis of death.
JAMA 206:1949-1954, 1968
15. Beecher HK: Definitions of life and death for
medical science and practice. Ann NY Acad
Sci 169(2):471-474, 1970
16. Beecher HK: A definition of irreversible coma,
Report of the Ad Hoc Committee of the
Harvard Medical School to examine the
definition of brain death. JAMA 205:337-
340, 1968
17. Al dre GPJ: T ! ion: Practical Pos-
sibilities (discussion) from Ciba Foundation
Symposium: Ethics in Medical Progress.
Edited by GEW Wolstenholme. Boston, Lit-
tle, Brown and Company, 1966, p 69
18. Vigoroux RP: Colloque sur les etas Frontieres
ente las Vie et la Mort. Mars Chir 18:1-1%4,
1966
19. Mohandas A, Chou SN: Brain death. A clinical

and pathological study. J N 35:211-
218, 1971
20. Lund S, P 1,Z N: Predic-

tion of death in serous brain damage. Acta
Chir Scand 134:405-416, 1968
21. Craaford CC: Cerebral death and the trans-
plantation era. Dis Chest 55:141-145, 1969
22. Ewing M: The transplantation argument. J Roy
Coll Surg Edinb 14:67-82, 196!
23. Starzl TE, Hamburger J: stcussum of: Mumy
JE: Organ T 1 ion: The P
Possibilities. Ciba Foundation Symposium.

20z ludy 61 uo 3sanb Aq ypd'91.000-000+0%.6L-Z¥S0000/L L 762/ L6E/¥/0¥/HPd-01on1e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



Anesthesiology
V40, No 4, Apr 1974

Ethics in Medical Progress. Edited by GEW
Wolstenholme. Bos(on Little, Brown and
Company, 1966, p

24. Schuster HP, Busch H Busch G, et al: Zur

25.

28. Guidelines urged for transplants.

30.

3l.

[~
[

36.

37.

39.

40.
41.

]

. Ethical guidelines for organ

. Jude J: Discussion of Simpson K: The

Problematic des dissoziierten Himtodes be;
Patienten eines Intemistischen Intensiv
Pflegenzentrums. Deutsch Med Wochenschr
94:2118-2121, 1969

Wecht CH: Determination of death. Bull Al-
legheny Co Med Soc 58:29-34, 1969

Declaration of Sydney. 22nd World Medical
Assembly, Sydney, Australia, August 1968.
Br Med J 3:493, 1968

1.

DETERMINATION OF DEATH

397

patients. Electroencephalogr Clin Neuro-
physiol 27:333, 1968

43. Lanstra-Borsje H, Boonstr S, Blokzyl EJ, et al:
A retrospective investigation of the clinical
symptoms and course of patients with com-
plete or incomplete iso-electric E.E.G. Elec-
troencephalogr Clin Neurophysiol 27:215,
1969

44. Korein J, Maccario M: A prospective study on
the diagnosis of cerebral death. Electro-
encephalogr Clin Neurophysiol 31:103-104,
1971

45. l\lmura J, Gerber HW, McCon'mck WF: The

Signifi-

ion.
AMA Judicial Council. JAMA 205:341-342,
1968

Medical
World News, March 22, 1968

cance in esmblxshmg death in patients main-
tained on mechanical respirators. Arch Intem
Med 121:511-517, 1968

46. Bird TD, Plum F: Recovery from barbiturate
overd coma thh a pmlonged lsm

of death. A new medico-legal problem. Acta
Anaesthesiol Scand 12:361-374, 1968

Moore FD: Medical responsibility for the
prolongation of life. JAMA 206:384-386,
1968

Moore FD: Changing minds about brains. N
Engl ] Med 282:47-48, 1970

McCabe RE Jr, Fitzpatrick HF: The preserva-
tion of human cadaver kidneys for transplan-
tation. JAMA 219:1056-1059, 1972

. Memill JP: A declamhon of the Intematlonal

Society of Transy T ion
12:77-79, 1971

. Rosoff SD, Schwab RS: The E.E.G. in estab-

lishing brain death. A 10 year report with
criteria and legal safeguards in the 50 states.
Electroencephalogr Clin Neurophysiol
24:283-284, 1968

. Hamlin H: Life or death by E.E.G. JAMA

190:112-114, 1964

Silverman D, Saunders MG, Schwab RS, et al:
Cerebral death and the electroencephalo-
gram report of the Ad Hoc Committee of the
American Electroencephalographic Society
on E.E.G. Criteria for determination of cere-
bral death. JAMA 209:1505-1510, 1969

Gastant H: Recommendations Provisoires de la
Commission de la Societe &' EEG de Lan-
gue Francaise Chargee d’etudier les Signs
E.E.G. de la “Mort Cerebrale.” Rev Neurol
(Paris) 121:237-238, 1909

Dutch E.E.G. Society. Symposium on the
Significance of EEG for “Statement of
Death.” Electroencephalogr Clin Neurophys-
iol 27:214-215, 1969

Hockaday JM, Pons F Epstem E, et al:
Elect in acute
cerebral anoxia from cardiac arrest. Elec-
troencephalogr Clin Neurophysiol 18:575-
586, 1965

Pampiglione G, Harden A: Resuscitation after
cardiac arrest. Lancet 1:1261-1265, 1968

Kurtz D, Comette M, Tempe JD, et al: Prog-
nostic value of the EEG following reversible
cardiac arrest from 90 cases. Electroenceph-
alogr Clin Neurophysiol 29:530, 1970

. Pryor PF: EEG findings and resuscitated adult

electric elect P y
18:456, 1968
47. Haider I, Oswald I, Mathew H: E.E.G. signs of
death. Br Med J 3:314, 1968
48. Bennett DR, Nord NM, Roberts TS, et al:
Prolonged “survival” with flat E.E.G. fol-
lowing cardiac arrest. Electroencephalogr
Clin Neurophysiol 30:94, 1971
49. Bricola A, Benati A, Mazza C, et al: Prolonged
iso-electric E.E.G. in a case of post-traumatic
coma. Elect halogr Clin N physiol
31:174, 1971
50. Crow HJ, Winter A: Serial electrophysiological
studies E.E.G., E.M.G., E.R.G.-evoked re-
sponses in a case of three months survival
with flat E.E.G. following cardiac arrest.
Electroencephalogr Clin Neurophysiol
27:332-333, 1969
Brierley JB, Adams JH, Grahm DI, et al:
Neocortical death after cardiac arrest. Lancet
2:560-564, 1971
52. Walker AE: The death of a bmin. Johns
Hopkins Med J 124:190-201, 1969
53. Pevsner PH, Bhushan C, Ottesen OE, et al:
Cerebral blood flow and oxygen consump-
tion. An on-line technique. Johns Hopkins
Med J 128:134-140, 1971
54. Lucking CH, Gerstenbrand F: The clinical
picture of brain death after serious brain
Electro hal Clin Neuro-
physiol 30:272, 1971
55. Duven HE, Kollmck HW: Areflexie: Kein
Obligates Symptom bei Dissoziiertem Him-
tod. Dsch Med Wochenschr 95:1346-1348,

=

51

1970

56. Shalit MN, Beller AJ, Feinsod M, et al: Criti-

values for cerebral oxygen utilization in

man, Brain and Blood Flow. Edited by E
Betz. London, Pitman, 1971, pp 130-135

57. Bes A, Escande M, Marc-Vergnes JP, et al:
Cerebral blood flow and metabolism in cer-
tain types of coma, Cerebral Blood Flow.
Edited by M Brock, C Fieschi, DH Ingvar,
et al. Berlin, Springer Verlag, 1969, pp
209-212

58. Editorial: Harvard criteria: An appraisal. JAMA
221:65, 1972

20z ludy 61 uo 3sanb Aq ypd'91.000-000+0%.6L-Z¥S0000/L L 762/ L6E/¥/0¥/HPd-01on1e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



