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Brain death and organ donation
N. WIG, J. WADHWA, P. AGGARWAL, R. HANDA, J. P. WALl

ABSTRACT
Brain death is the irreversible cessation of all brain functions.
Brainstem death is the 'physiological core' of brain death. The
Indian Parliament has given legal recognition to brain death
though it applies only in the context of performance of organ
transplantation. Brain death is diagnosed if there is irreversible
loss of consciousness, absence of brainstem reflexes and
apnoea. Care and diligence in the application of the criteria for
brain death provide important safeguards for individual patients
and the community in general. These criteria also allow death
to be diagnosed with certainty prior to the occurrence of
circulatory arrest. Solid organ transplantation has become
possible through the diagnosis of brain death but is not the
primary consideration; the management of a potential organ
donor, who is brain dead, is also vital. If optimal preservation
of organs for transplantation is to be achieved the clinician
needs to understand the pathophysiology and consequences
of changes occurring in various organs after brain death and
active management is required to reverse or control these
changes. Discussions about organ donation with relatives of
brain dead patients are never easy. These should always be
frank and sympathetic. It has been suggested that those
whose interests lieintransplantation mustbearthe responsibility
of educating the general public. This will help intensivists who
expose themselves knowingly to the unpleasant aspects of
organ donation.
Natl Med J India 1997;10:120-5

INTRODUCTION
During the last three decades, establishment of criteria for brain
death has gained judicial approval in many parts of the world. It
is now over 28 years since the 'Declaration of Sydney-A
statement on death' was adopted by the twenty-second World
Medical Assembly in August 1968.1 The Conference of Medical
Royal College's statement (UK)2 and President's Commission
Report (USA)3 on brain death laid down guidelines for determi-
nation of brain death. The major difference between these two
statements was that the Royal College's statement noted: 'It is
agreed that permanent functional death of brainstem constitutes
brain death' while the President's Commission stated that an
individual presenting the findings of 'irreversible cessation of all
functions of the entire brain, including the brainstem, is dead'.
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How much of the brain needs to be dead before death can be
diagnosed on neurological grounds? The destruction of a crucial
few cubic centimetres of tissue lying beneath the aqueduct of
Sylvius anteriorly and in the floor of the fourth ventricle posteri-
orly is all that is required to ensure irreversible loss, both of
consciousness and the capacity to breathe spontaneously.
Brainstem death is the 'physiological core' of brain death. The
Irish Working Party on Brain Death published a memorandum in
19884 which stated explicitly: 'It has become apparent that the
essential element in brain death is brains tern death. If brainstem
function is irreversibly lost, what goes on elsewhere in the brain
is immaterial: life cannot return.' In the United Kingdom the
criteria for diagnosing brainstem death have stood the test oftime,
proving to be both reliable and humane.' Their advocates occupy
a coherent middle ground between those who believe that such
patients are 'too dead' (those arguing in favour of higher brain
formulations) and those arguing that they are 'not quite dead
enough'.

The concept of brainstem death became operational in India
after the enactment oflegislation by the Indian Parliament' and its
notification in the Gazette of India. 61trecognizes brainstem death
based on the UK criteria which have the advantage of being
simple, clinical, unequivocal and capable of confirmation.

PATHOPHYSIOLOGY OF BRAIN DEATH
The changes in the brain following brain death are a function of
time. The pathogenesis includes direct cellular injury potentiated
by a vicious cycle of failure of blood flow, hypoxia, cerebral
acidosis and endothelial swelling leading to brain oedema,
herniation and aseptic necrosis of the brain.' Gross examination
of such brain specimens shows a dusky, congested cerebral
cortex, generalized brain swelling, a swollen pituitary gland and
macerated cerebellum. Microscopically, there is pan-necrosis of
the nervous tissue and extensive foci of necrosis throughout the
cerebrum, brainstem and cerebellum. The inflammatory response
is minimal, presumably due to the lack of cerebral perfusion.
Early studies suggested that the physiological changes following
brain death are so severe that progressive somatic deterioration
and cardiac standstill will inevitably occur despite extensive life
support. A number of subsequent studies have suggested that
brain death does not always rapidly lead to somatic death. In one
series, cardiac rhythm could be maintained for prolonged periods
[mean (SD) duration ~23.l (19.1) days] after the declaration of
brain death."

PHYSIOLOGICAL CHANGES
The physiological changes occurring in organs distant from the
brain at or around the time of onset of brain death arise as a result
of two major mechanisms.
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1. Diffuse injury to the vascular regulation mechanism occurring
due to early massive sympathetic outflow followed by its
profound reduction.

2. Diffuse metabolic cellular injury due to lack of hypothalamic
control producing generalized metabolic and hypoxic lesions
in all tissues."

The cardiopulmonary system
There is physiological, histological, biochemical and electrocar-
diographic evidence of damage to the heart at the time of brain
death. The sudden increase in intracranial pressure (ICP) and
cerebral ischaemia lead to autonomic or sympathetic storm due to
massive outpouring of catecholamines (Cushing's reflex). The
magnitude of rise in catecholarnines depends on the rate of rise in
ICP.lOThere is an initial increase in parasympathetic tone with
bradycardia, followed by marked sympathetic changes leading to
hypertension, tachycardia and vasoconstriction. Immediately
after the autonomic storm, there is loss of cardiovascular tone with
bradyarrythmias, vasodilatation and consequent hypotension. 11

Hypotension and low cardiac output then start a cycle of poor
myocardial and tissue perfusion with further decrease in myocar-
dial performance. In a few centres, brain dead organ donors are not
considered for heart donation if high levels of adrenaline are
required to maintain cardiovascular variables within normal lim-
its. A non-invasive objective test such as an echocardiogram
seems appropriate to determine cardiac function before it is
rejected on the basis of inotropic support alone.

The kidneys
The kidneys are commonly transplanted perfusable solid organs.
The eventual function of the transplanted kidney is affected by the
cardiovascular instability during and after the autonomic storm
which occurs in brain dead patients. Hormonal depletion seen in
these patients also affects renal function.'?

The liver
The Iiver has high tolerance to hypotension and has large physio-
logical reserves. Its energy stores, hepatic enzyme levels and light
microscopy indicate that hepatic status is well maintained in the
brain dead canine model. 13However, it does not tolerate prolonged
ischaemia following cardiac arrest.

The pancreas
There seems to be no endocrine pancreatic dysfunction after brain
death. The elevated levels of glucose, C-peptide and insulin
appear to represent an increased peripheral resistance to insulin."

The endocrine system
Both anterior and posterior pituitary dysfunction are observed
following brain death. In brain dead patients, the endocrine
changes are not consistent.P:" In most series decreased levels of
T3, T4, TSH and cortisol have been found. 16Diabetes insipidus is
common and is due to a central deficiency of antidiuretic hormone
(ADH). Hypothalamic dysfunction leads to a loss in temperature
regulation resulting in a lack of shivering and vasoconstriction (a
poikilothermic patient).

Coagulation
Changes in the coagulation system include increase in tendency
to coagulate (because of 'stress response') and consumptive
coagulopathy (due to passage of cerebral tissue into the circula-
tion).
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MANAGEMENT OF A POTENTIAL ORGAN DONOR
Once brain death has occurred, the circulation must continue to be
supported and respiration artificially maintained. Complications
which can occur after brain death include hypotension (81%),
multiple transfusion requirements (63%), diabetes insipidus (53%),
disseminated intravascular coagulation (28%), arrhythmias (27%),
cardiac arrest requiring cardiopulmonary resuscitation (25%),
pulmonary oedema (19%), hypoxia (11%), acidosis (11%), sei-
zures (10%) and hypothermia (4%).17 The management of a
potential organ donor includes:

1. Determination and certification of brain death
2. Request for and consent to organ donation
3. Support of the organ donor and optimization of organ function
4. Organization and co-coordination of organ procurement teams

and operation theatre.

The management of specific problems in the potential organ
donor are detailed below:

Hypertension and catecholamine surges
This stage is short-lived and often requires no treatment.

Hypotension
This is usually due to hypovolaemia and left ventricular dysfunc-
tion. The aim of treatment is to maintain systolic blood pressure
above 90 nunHg. Inotropes should not be used as substitutes for
inadequate volume replacement. Appropriate intravenous fluids
should be infused to achieve a central venous pressure of 8-10
mmHg. Blood transfusion should be given if the haematocrit is
<35%. The use of dopamine and other inotropic drugs is not
recommended by some centres" due to the following theoretical
concerns: (i) catecholamine-induced donor cardiomyopathy, and
(ii) depletion of myocardial catecholamines through endogenous
release of noradrenaline resulting in an attenuated response to
subsequent exposure to catecholamines.

However, many centres use dopamine as the first-line inotro-
pic agent. ~-adrenergic agonists such as dobutarnine and iso-
prenaline are usually contraindicated because they dilate the
peripheral vascular bed which is already dilated in brain dead
patients. They do have a role if hypotension is secondary to
cardiac injury or myocardial dysfunction. u-agonists, i.e adrena-
line and noradrenaline, are commonly required to maintain blood
pressure.

If inotropes are required, start with low-dose dopamine (2.4
Jlg/k:g/minute), increasing the infusion rate as required. If the level
of blood pressure aimed for is not achieved with infusions of 10
ug/kg/minute, dopamine is reduced to a 'renal dose' of3-4 Jlg/k:g/
minute and adrenaline infusion is commenced. If the potential
organ donor remains hypotensive despite moderate doses of
adrenaline, a noradrenaline infusion is added. Yoshika et at.
found that the addition of arginine vasopressin (1-2 i.u.lhour) to
low-dose adrenaline (0.5 mglhour) resulted in circulation being
maintained with smaller doses of adrenaline without any
deterioration in renal function and the donors could be maintained
for up to 23 days."

Diabetes insipidus
A sudden inappropriate polyuria following deterioration of neu-
rological status is strongly suggestive of diabetes insipidus (DI).
The formal diagnosis of DI consists ofhypernatraemia associated
with plasma osmolality >300 mosmIL and hypotonic polyuria
(>4 ml/k:g/hour) with a urinary specific gravity <1.005 or urine
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osmolality <300 mosmIL. A low urinary sodium «10 mmollL) in
the presence ofhypernatraemia is usually sufficient to confirm the
diagnosis. The incidence of DI, although quite common, varies
from 8% to 87%.19

The management of DI includes:

1. Replacement of the previous hour's urine output with enough
fluid to correct the water deficit and hypernatraemia and to
prevent hypovolaemia from developing. This will require
more than 200 ml/hour of sodium- free fluid and in some cases,
as much as 1000 ml/hour.

2. If the urine output is >200 ml/hour, antidiuretic hormone
(ADH) should be administered. Arginine vasopressin (AVP)
is given intravenously as its dose can be easily titrated. Care
must be taken when vasopressin and hypotonic fluids are
administered simultaneously so as to not cause hyponatraemia.
DDAVP has enhanced antidiuretic potency, greatly diminished
pressor activity and prolonged half-life as compared to AVP.
For these reasons, intravenous DDAVP is preferred fortreating
DI where refractory hypotension is not a problem.

3. Once the urine output is <200 ml/hour, metabolic homeostasis
can be achieved with the use of 5% dextrose.

Hyperglycaemia
The cause of hyperglycaemia is multifactorial and may be due to
a combination of insulin resistance as a consequence of stress,
inotropic infusions (catecholamine effect), and rapid administra-
tion of large volumes of glucose-containing fluids to replace the
fluid losses of DI. Glucose levels persistently in excess of 15
mmollL (270 mg/dl) should be treated with insulin. 14

Hypothermia
Hypothermia is very common and has serious consequences such
as myocardial depression, arrhythmias and coagulopathy. Hence,
core temperature must be monitored and maintained above 35°C.
Testing for brains tern death must not be started until the rectal
temperature has reached 35°C. The body temperature may be
raised with a warming blanket under and over a hypothermic
patient. Other measures include warming of blood and intravenous
fluids, and use of heated humidifiers in ventilatory circuits. Some-
times it may be necessary to institute warm gastric or bladder
lavage to achieve a temperature >35 0C. Refractory ventricular
arrhythmias which occur at a temperature <28°C respond best to
bretyllium.

Infections
Presently no data support the use of prophylactic antibiotics in
potential donors. These should be administered when there is
suspected or documented infection.

Respiration
Hyperventilation should be stopped once brain death has oc-
curred as hypocapnia causes peripheral vasoconstriction which
may compromise organ function. All forms of pulmonary
oedema--cardiac, neurogenic (because of catecholamine surge)
or pulmonary (ARDS)-respond to positive end-expiratory pres-
sure (PEEP) ventilation.

Endocrine disturbance
The problem of hormone deficiencies following brain death and
whether or not replacement is required, is far from clear. Findings
in various studies are inconsistent. Brain death interrupts the
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hypothalamic/pituitary axis and, consequently, may result in
hypothyroidism and adrenal insufficiency. Randomized con-
trolled trials are required in view of the existing conflicting data.
In patients with persistent haemodynamic instability or in organ
donors requiring prolonged support prior to organ retrieval, it
might be useful to use intravenous T3 (2-4 flg every 15 minutes
to 2 hours), cortisol (100 mg every 1-2 hours) and insulin (5-20
units every 1-2 hours). This might lead to resumption of aerobic
metabolism, replenishment of energy stores and return of functional
stability of organs."

Thus, appropriate management of the brain dead potential
donor is time-consuming, complex and challenging. It involves
stepping in and reversing the natural processes that result in
somatic death. After certification of brain death and obtaining
consent for organ donation, the heart-beating cadaver may be
taken to the operating room for retrieval of organs. This results in
successful procurement of multiple, well-functioning organs, that
can be transplanted with the hope of good function and outcome.

CLINICAL CONFIRMATION OF BRAIN DEATH
Coma, absence of brains tern reflexes and apnoea are the cardinal
findings in brain death.21.22There are three steps in making a
diagnosis of brain death:

1. Irremediable brains tern damage
2. Exclusion of reversible causes of coma
3. Confirmation of absent brainstem reflexes

Irremediable brainstem damage
The cause of irremediable brainstem damage (whether by acci-
dent or illness) producing non-responsive coma must be clearly
known. It may be obvious within hours of a primary intracranial
event such as severe head injury, spontaneous intracranial
haemorrhage or following brain surgery. However, it may take
longer to confirm the diagnosis in a patient who has had cardiac
arrest, hypoxia or severe circulatory insufficiency with an indefi-
nite period of cerebral anoxia or is suspected of having cerebral air
or fat embolism. In some patients the primary pathology may be
in doubt and a diagnosis may be reached by continued clinical
observation and investigations (including imaging).

Exclusion of reversible causes of coma
Coma is a condition in which neither arousal nor awareness is
present. The following reversible causes of coma must be ex-
cluded.

1. Intoxication (alcohol)
2. Drugs which depress the central nervous system. Narcotics,

hypnotics and tranquilizers may have a prolonged duration of
action particularly when hypothermia co-exists or in patients
with renal or hepatic failure. The benzodiazepines are markedly
cumulative and persistent in their action and are commonly
used as anticonvulsants or to assist synchronization with
mechanical ventilators. It is, therefore, essential that the drug
history is carefully reviewed. Any possibility of intoxication
being the cause of or contributing to the patient's comatose
state should preclude the diagnosis of brainstem death. It is
important to recognize that in some patients anoxia may have
followed the ingestion of drugs. In such a situation the criteria
for brains tern death will not be applicable until the effects of
the drug have been excluded. A period equal to four times the
half-life of the drug should be allowed to ensure that it is no
longer contributing to impaired consciousness (Table I).
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3. Muscle relaxants. Prolonged and profound paralysis occurs
following the use of neuromuscular blocking drugs. The
persistence of their effects should be excluded by elicitation of
deep tendon reflexes or demonstration of adequate neuro-
muscular conduction with a conventional peripheral nerve
stimulator. A five-second tetanic stimulus producing a sustained
muscle contraction without any evidence of fade is more
informative than an unquantitated train of four in ruling out
neuromuscular blockade.

4. Primary hypothermia (by measuring rectal tempera-ture)
5. Hypovolaemic shock (by sequential measurement of blood

pressure)
6. Metabolic and endocrine disorders (Table II).

Clinical examination of brainstem reflexes
The possibility of withdrawing support based on clinical exami-
nation emphasizes the extreme importance of this procedure.P:"
The brains tern reflexes to be examined include pupillary response
to light, corneal reflex, oculocephalic reflex (Doll's head),
oculovestibularreflex (caloric), cough and gag reflex, and apnoeic
response. The order of examination is optional except that the
apnoeic response must always be the final step. A response at any
stage is an absolute indication to terminate the examination to
confirm brain death.
Pupillary response to light. The response to bright light should

be absent in both eyes. The pupil should be observed closely for
one minute to allow time for a slow response to become evident.
Both widely dilated as well as mid-positioned fixed pupils are
seen in brain dead patients. The size may vary from 4-9 mm.
Widely dilated pupils are not a necessary criterion for brain death
but fixed pupils with no response to light are mandatory.P
Corneal reflex. This should be absent. Repeated corneal stimu-

lation is unnecessary and should be avoided. Corneal abrasions
are undesirable if the patient is a potential corneal donor.
Fifth and seventh cranial nerves. There should be no motor

response in the distribution of any cranial nerve.v Such a re-
sponse would be grimacing (facial nerve motor response) in
response to thumb pressure over the supraorbital groove (trigemi-
nal nerve sensation). Similarly, there should be no response to
'painful' stimuli of the trunk suggesting absence of sensory nerve
conduction across the foramen magnum.
Oculocephalic reflex (Doll's head eye phenomenon). This test

must not be performed in patients with an unstable cervical spine.
The head is turned suddenly from starting position to a new steady

TABLEI. Half-life of important drugs

Drug classes Half-life (in hours)

Benzodiazepines
Diazepam
Lorazepam
Triazolam

Barbiturates
Sodium phenobarbital
Pentobarbital

Narcotics (opioids)
Morphine
Meperidine
Pentazocine
Buprenorphine

Miscellaneous
Chloral hydrate
Meprobamate

30-60
10-20
2-4

80-120
15-48

2
3-4
4-5
5

4-9.5
6-17
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TABLEII. Metabolic and endocrine causes of coma

Insulin coma
Hyperglycaemialketoacidosis
Reye's syndrome
Hypercalcaemia
Myxoedema

Hepatic coma
Uraemia
Hyponatraemia
Pan-hypopituitarism
Adrenal cortical failure

position and briskly to the opposite side. Each steady position
should be held briefly while the position of the eyes is observed.
The reflex is absent when the eyes move with the head and do not
move within the orbit. When the reflex is intact, the eyes turn to
the side opposite to that of the head movement as iflagging behind
and may then gradually return to the starting position. Any move-
ment of even one eye excludes the diagnosis of brain death.P
Gag reflex. This should be absent.P A tongue depressor is

used to stimulate each side of the oropharynx and the patient
observed for any pharyngeal or palatal movement. Gag reflex may
be difficult in an intubated patient and should not be performed if
extubation is required.
Cough reflex. A suction catheter is introduced into the endo-

tracheal or tracheostomy tube to deliberately stimulate the carina.
The patient is closely observed for any cough response or move-
ment of the chest or diaphragm.
Oculovestibular reflex (caloric response). Before testing, both

ears must be inspected with an auroscope to confirm that the
tympanic membranes are intact and the external auditory canal
not obstructed. If the ear drum is perforated, the test can be
performed using cold air as the stimulus. A fracture of the base of
skull resulting in blood, cerebrospinal fluid or brain tissue in the
external auditory canal is a contraindication to performing this
test on that ear.

The patient's head is placed in the centre and lifted 30"from the
supine position. A soft catheter is introduced into the external
auditory canal and slow irrigation with at least 50 ml of ice-cold
water is performed while the eyes are held open by an assistant.
The eyes should be observed for one minute after irrigation is
completed before repeating the test on the other side. An intact
oculovestibular reflex causes tonic deviation of the eyes towards
the irrigated ear. Any movement of one or both eyes, whether
conjugate or not, excludes the diagnosis of brain death. In a brain
dead patient the eyes remain fixed. Combined ice-cold water
caloric stimulation and head rotation has been suggested as the
most profound stimulation for deeply unconscious patients."
Apnoea test. Apnoea testing is essential for confirmation of

brain death. It should only be done when all the prerequisites have
been met and all other brains tern reflexes are absent. It is not
possible to perform this test in a patient with high cervical cord
injury which may have abolished phrenic nerve function. Impor-
tant changes in vital signs (e.g. marked hypotension, severe
cardiac arrhythmias) during the apnoea test may be related to lack
of adequate precautions, although they may occur spontaneously
during increasing acidosis. Therefore, the following prerequisites
have been suggested:

I. The core temperature should be ~36.5 0c.
2. The systolic blood pressure should be ~90 mmHg.
3. Euvolaemia (preferably positive fluid balance in the previous

6 hours).
4. Eucapnoea (arterial pC02 ~40 mmHg). A useful method of

raising the pC02 in an overventilated hypocapnic patient is to
connect an oxygen-filled bag to the endotracheal tube and
rebreathe pure oxygen for 10minutes without CO2 exhaustion.
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5. Nonnoxaemia (arterial p02 ~200 mmHg). A pulse oximeter is
connected to the patient.

The three components of the apnoea test are:

1. Absence of spontaneous respiratory efforts during a period of
disconnection (10 minutes) from the mechanical ventilator.

2. Arterial carbon dioxide must reach a critical point (>60 mmHg)
during this period.

3. Prevention of hypoxaemia during this period.

The steps in testing are:

1. Disconnect the ventilator.
2. Deliver 100% 02 at 6 Uminute; place a cannula at the level of

the carina.
3. Look closely for respiratory movements. Respiration is defined

as abdominal or chest excursions that produce adequate tidal
volumes. Respiratory-like movements can occur at the end of
the apnoea test, when oxygenation may become marginal.
However, these do not produce adequate tidal volumes. When
the test is in doubt, a spirometer can be connected to the patient
to confirm the absence of tidal volumes.

4. Measure arterial p02' pC02 and pH after 10 minutes and
reconnect the ventilator.

5. If respiratory movements are absent and the arterial pC02 ~60
mmHg (20 mmHg increase in pC02 over baseline) the apnoea
test is positive, i.e. it supports the diagnosis of brain death.

6. If respiratory movements are observed, the apnoea test is
negative (i.e. it does not support the clinical diagnosis of brain
death), and the test should be repeated.

7. If during the apnoea test the systolic blood pressure becomes
~90 mmHg, the pulse oximeter indicates marked desaturation,
and cardiac arrhythmias occur, draw a blood sample imme-
diately, connectthe ventilator and analyse arterial blood gases.
The apnoea test is positive if the arterial pC02 is ~60 mmHg.
If the pC02 is <60 mmHg, the result is indeterminate and repeat
testing at a later stage should be done.

REPEAT TESTING

Repeat testing demonstrates the irreversibility of the absence of
brainstem reflexes. A minimum of six hours is mandatory bet-
ween examinations.Y In practice, this interval is determined by
clinical circumstances, there being little hard evidence on which
to base a minimum recommended period. As per the Indian legis-
lation the patient is declared brainstem dead by a board constituted
by an authorized team independent of the transplant team. It
includes the treating doctor, an authorized specialist, a neurologist
or neurosurgeon and the medical administrator in charge of the
hospital.V The brainstem death certificate has to be signed by all
members of this board.

CONFIRMATORY LABORATORY TESTS
The accuracy of the clinical criteria for diagnosis of brainstem
death provides the justification for not including neurophysio-
logical or imaging investigations as part of those criteria." At
present, there is no evidence that imaging, electroencephalography
and evoked potentials assist in the determination of brains tern
death. Though such techniques are under review, 25currently they
do not form part of the diagnostic requirements.

CLINICAL OBSERVATIONS COMPATIBLE WITH
BRAIN DEATH

Limb and trunk movements. Reflex movement of the limbs and
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torso may occur after brainstem death. The doctor should be able
to explain clearly to the patient's relatives that these movements
are a spinal reflex and not voluntary.
Reflexes. Muscle stretch, superficial abdominal and the Babinski

reflexes are of spinal origin and do not invalidate the diagnosis of
brain death.
Haemodynamic responses. Profuse sweating, blushing, tachy-

cardia and sudden increases in blood pressure can be elicited by
neck flexion in brain dead patients.

DIAGNOSING BRAIN DEATH IN INFANTS AND
CHILDREN

A report of the Working Party of the British Paediatric Associa-
tion in 1991 supported by the Council of Royal College of Physi-
cians suggested that the brains tern death criteria in children over
the age of 2 months should be the same as those in adults." There
is insufficient information to define guidelines for children under
the age of two months and premature babies. A working party of
the conference of colleges on organ transplantation recommended
that organs for transplantation may be removed from anencephalic
infants when spontaneous respiration has ceased.

FAMILY COMMUNICATION

Discussing organ donation with the relatives of brain dead
patients is never easy. Effective communication with family
members is vital." Frankness and honesty is necessary for a
proper understanding of and agreement by the family for organ
donation. The family members should be told in unequivocal
terms that the patient is dead and they must be able to make an
informed deci-sion. To facilitate this, brain death must be explained
thoroughly and succinctly. Until the family accepts the reality of
death, they should not be approached for organ donation. When
approached, the family should be gi ven the choice to grant or deny
permission for organ and tissue donation. A near relative of the
deceased may authorize the removal of organs for transplantation
in writing unless any other relative of the deceased objects to such
a course of action. Obtaining permission for organ donation may
be best achieved by a transplant coordinator or a member of the
transplant team interviewing the relatives just after brain death
has been certified. Once this is done, the care of the donor should
be transferred to the transplant team.

RESPONSIBIUTY OF THE INTENSIVIST
Intensivists have a prime responsibility to the patient but also a
subordinate responsibility to the community and potential trans-
plant recipients, as organ transplantation is widely accepted by
the community and offers personal and economic benefit. Af-
fected families are exposed to extraordinary stress. A great deal of
information is to be passed on in a short period of time to people
largely unfamiliar with the concept of brain death. It is an emo-
tionally unacceptable concept to families even if they accept the
information intellectually. Anger and resentment in response to
requests for organ donation leave vivid and hurtful memories.
Therefore, it has been suggested that those whose interests lie in
transplantation must bear the responsibility for effective public
information, education and enlightenment. 27

CONCLUSION
Brain death is widely accepted as a criterion of death in medical,
legal and public opinion today. The clinical interest lies not in the
state of preservation of isolated cells, but in the fate of a person.
The medical profession must develop a code of practice that is
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medically, ethically and legally acceptable. Given the scarcity of
donor organs, it is important that once brain death has been
diagnosed and consent for organ donation obtained, the organs
are maintained at their best possible level of function, and organ
procurement from a heart-beating cadaver performed as soon as
possible. The better the function of the organs before retrieval, the
better they are likely to function after transplantation.
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Jim and Della: The twenty-second century couple

In a bid to look beyond, I chanced upon a conversation between Jim and Della on their wedding
anniversary, sometime in the twenty-second century. Della had luxurious hair (transplanted, of course)
and Jim still wore the ancestral watch on the wrist. Since her first cerebral transplant. Della had become
different. Although she loved Jim as before, she did not agree that marriages were made in heaven. She
argued: 'If you can programme your next birth in the womb you choose on earth (with mutual consent
obviously, or face a suit), then heaven should be doing better than matching horoscope-type
technology. '

Jim also had undergone a change of heart but that had not altered his views essentially. He still liked
to caress Della's hair and often enjoyed an afternoon siesta while reading ... 'Moving finger writes,
and having writ moves on; nor all your piety, nor all your wit can lure it back to cancel half a word of
it ... '

'Somewhere along the line Jim, you did not move forward. I think your posting in India has
tremendously coloured your outlook. Not that I did not enjoy being there, but you took it to heart,
or ... may be. , . all this is due to that Ramaswamy's heart that you received. WeJl, come to.think of
it, I got his brain too but ... I guess Indian hearts rule their heads. That's how they still maintain the
old world charm, the buJlock-cart and all ... ', said Della. The memory of old times fiJled them with
some funny feelings and they agreed to spend the rest of the night according to an old-time orthodox
programme.
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