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Selection and management of the brain dead donor for liver and
kidney transplantation

R. W. STRONG

ABSTRACT
The passing of brain death legislation by the Indian

Parliament in June 1994 has paved the way for the
commencement of cadaveric organ transplant programmes
in India. The medical profession must develop a code of

, practice that is legally, medically and ethically acceptable.
Once established, adherence to the policy and procedures

-is mandatory or transplantation in India will fall into
disrepute at home and abroad. Donor selection and
management is an integral part of the transplant process.
The final result of transplantation can only be as good as
the quality of the organ transplanted. The key elements of
the selection criteria and management of the donor after
the determination of brain death are outlined in this
article.
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INTRODUCTION
The passage of brain death legislation through the Indian
Parliament is the culmination of the work of various groups,
committees and workshops, promoting the development of
cadaveric solid organ transplantation programmes in India.
It is imperative that the proper process is established, prior
to the commencement of these programmes. Ad hoc initiation
of programmes without planning, training, coordination and
reference to the overall needs in India will result in loss
of credibility in the eyes of the medical profession, the
legislators and most importantly, the community at large.
It must always be remembered, 'no organ-no transplant',
and the general public through agreement with the transplant
process must be assured that the profession is above
reproach. Self-interest and unethical conduct will alienate
the very people who are essential to the success of organ
transplantation-the donor families.

The establishment of institutions as transplant centres,
the coordination of organ donation and distribution and the
enunciation of a code of practice for transplantation of
cadaveric organs should be initiated and propagated by
appropriate authorities in India. My task is to outline
guidelines on the selection and management of organ
donors, with special reference to liver and kidney donors.
This must, of necessity, be based on experience in a developed
country. However, the principles that apply in countries
where cadaveric organ transplants have been performed for
many years, can be extrapolated to India.
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BRAIN DEATH
An understanding of the concept of brain death is crucial
to the development of cadaveric organ transplantation.
Brain death is irreversible cessation of all brain function
and means death of the person. It is a legal definition. The
medical diagnosis is made by demonstrating irreversible loss
of consciousness, irreversible loss of brain stem reflex
responses and respiratory centre function or irreversible
cessation of intracranial blood flow. 1 The effects of sedative
drugs and muscle relaxants must be excluded before clinical
tests are performed. No patient fulfilling the strict medical
criteria has subsequently developed clinically detectable
brain function.?

Patients who have suffered brain death but who have
intact cardiovascular function, are potential donors of heart,
lungs, liver, kidneys and pancreas. The common causes
of brain death are head injury, intracranial haemorrhage,
cerebral anoxia from a variety of causes and rarely primary
cerebral tumour. The guidelines for the diagnosis of brain
death are beyond the scope of this article. Readers are
referred to a monograph Brain Death and Organ Trans-
plantation in India which documents the guidelines for
the determination of brain death.?

Medical responsibility goes far beyond the basic diagnosis
of determination of brain death. The development of policies
and procedures to be followed will require a concerted effort
by those best equipped to make value judgements, The
guiding principles of organ donation have been clearly
stated by the Australian and New Zealand Intensive Care
Society.' They are:

1. The fundamental principle is the maintenance of the duty
of care to the patient which is the basis of the doctor-
patient relationship.

2. Ensuring fulfillment of the wishes of a person to donate
their organs after death is consistent with that principle.

3. Ensuring that the provision of medical care to that patient
takes precedence over the interests of organ donation.

4. Protecting the dignity and privacy of the person. The
duty of care extends to a commitment of care for the
family of the patient.

5. Recognizing the needs of potential organ recipients is a
secondary but nonetheless vital responsibility of the
medical practitioner.

Basic to the code of practice, the medical practitioners who
are involved with the determination of brain death must be
totally independent from the transplant team who make the
decisions regarding organ retrieval and transplant recipients.
There must be no conflict of interest.
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DONOR SELECTION
The general medical criteria necessary for selecting suitable
donors are:

1. Age up to 65 years. On some rare occasions, older donors
may be suitable.

2. Diagnosis of brain death has been established.
3. An intact cardiovascular system while maintained on a

ventilator.
4. No major, untreated sepsis.
5. No history of malignancy, except primary brain tumour.
6. Consent from the next-of-kin and when appropriate, the

Coroner or equivalent legal authority.

Medical contraindications to organ donation include:

1. Untreated bacterial, fungal or viral infection.
2. Hepatitis B, C or human immunodeficiency virus positive

donors.
3. Malignancy other than primary brain tumours and minor

skin tumours.
4. History of disease or trauma involving the organ to be

donated.
5. A long history of diabetes mellitus, hypertension or

cardiovascular disease may be a contraindication.
6. Prolonged hypotension or asystole may exclude organ

donation.

These guidelines will help in the identification of a potentially
suitable organ donor but more information is required
regarding acceptable function of the specific organ to be
transplanted.

LIVER DONOR
The age limit is up to 65 years but individual evaluation
of the potential donor is necessary. There should be no
pre-existing liver disease. Acceptable liver function by
laboratory measurement of bilirubin, transaminases,
alkaline phosphatase and gamma glutamyl transpeptidase
should be available. Elevation of liver function test results
do not always negate use of the liver especially if there
is evidence of improvement over a period of time. Marked
elevation of transaminase levels are probably indicative of
a severe ischaemic injury from a prolonged period of asystole
or hypotension.

Early graft function and long term outcome do not always
correlate with the commonly used parameters of donor
assessment.t> Attempts have been made to find a rapid
dynamic test that will predict the potential function of a
donor liver in order to avoid the use of a liver that will suffer
primary graft non-function after transplantation. Primary
graft non-function will result in death of the recipient
unless urgent re-transplantation is possible. The conversion
of lignocaine to its metabolite monoethylglycinexylidide
(MEGX) has been used as a quantitative test of liver function
but its reliability in predicting ultimate graft and patient
survival has not been proved." Moderate or severe fatty
infiltration of a donor liver is accompanied by a high
incidence of primary graft non-function." The donor may
exhibit normal liver function tests. Macroscopic suspicion
of a fatty liver at the donor operation should prompt biopsy
and frozen section. Confirmation of moderate or severe fatty
infiltration should negate use of the liverfor transplantation.
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KIDNEY DONOR
The ar,.: limit is up to 70 years, but as with the liver, individual
evaluation of the potential donor is necessary. Physiological
age is more important than chronological age. There should
be no pre-existing renal disease. A history of long standing
hypertension or cardiovascular disease would probably make
transplantation of the kidneys unacceptable. Urine output
and current blood pressure are important measurable
parameters. Laboratory tests of urea, creatinine and
urinalysis are essential. Oliguria and elevation of urea
and creatinine may be caused by dehydration which can be
corrected and does not disqualify kidney donation provided
rehydration results in improved renal function.

ORGAN DONOR MANAGEMENT
Basic principles
After the diagnosis of brain death and consent for organ
donation the management varies from avoidance of cerebral
oedema to supporting successful organ donation by
maintaining viability of organs for transplantation. No
procedure should be performed unless it is essential to the
transplantation process. The overall management is directed
towards the maintenance of good perfusion to prevent organ
ischaemia. Brain dead subjects can undergo cardiogenic,
neurogenic or hypovolaemic shock. Brain death can cause
loss of vasomotor tone with consequent hypotension. This
is frequently preceded by a 'pressor response', prior to the
decreased vascular resistance from loss of sympathetic tone.
Hypovolaemia may be caused by blood loss from trauma or
excessive urine loss. This latter phenomenon of diabetes
insipidus is a frequent occurrence following brain death and
results from insufficient antidiuretic hormone.

By definition, brain dead donors are dependent on
ventilatory support. Tissue oxygenation and acid-base
balance must be maintained. A high central venous pressure
will result from high positive end-expiratory pressure.
A persistently high central venous pressure will cause
centrilobular liver ischaemia and should be avoided.

The loss of control of the central thermoregulatory
mechanism may result in hypothermia. This can be further
exacerbated .by large infusions of intravenous fluids.
Prolonged and profound hypothermia may cause metabolic
acidosis and cardiac arrhythmia or arrest.

All interventional procedures demand aseptic techniques
to avoid introduction of infection. Meticulous care of
intravenous sites, catheters and the tracheobronchial tree
are mandatory.

Specific management
Ventilation. Respiratory support should be maintained as

for any patient in an intensive care unit. Ventilation should
. be aimed at normocarbia, with a P02 over 100 mmHg and
an oxygen saturation >95% with a positive end-expiratory
pressure of not more than 5 ern, Meticulous care of the
tracheobronchial tree by aseptic technique is essential.

Cardiovascular. The early 'pressor response' should
not be treated with antihypertensive agents. The subsequent
loss of vasomotor tone will lead to hypotension and
necessitate volume expansion with colloid and crystalloid
infusions. Central venous pressure monitoring is necessary
to control volume replacement. The aim is to achieve a
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mean arterial pressure of 70-80 mmHg. Additional inotropic
support may be required and this is initially attempted with
dopamine, up to 6 (.Iglkglminute. Low dose noradrenaline
or metaraminol may be added if a pressure of 70 mmHg is
not achieved.

Renal. The aim should be to maintain a urine output
>80 ml per hour. Diabetes insipidus is very common with a
urine output >500 ml per hour. The management of fluid
and electrolyte balance can be difficult and will require
replacement with 5% dextrose with approximately one-quarter
of normal saline or hyperosmolality and hypernatraemia
will result. Considerable K+ infusion will be required
to prevent hypokalaemia. The diabetes insipidus can be
controlled by intermittent vasopressin or DDAVP (2-4 ".g
intravenously) .

Temperature. With both the loss of temperature control
and large intravenous infusion of fluids rapid hypothermia
may occur. This may be diminished by the use of warm
blankets, water blankets, heaters, warmed intravenous fluids
and a warmed humidifier on the ventilator.

Haematology. The donor may easily become haemodiluted.
. The haemoglobin should be maintained at a level higher
than 9 g/dl. Any coagulopathy will need to be corrected if
multi-organ donation is proposed.

Organ removal. The principles applied preoperatively
must continue during the operation for the removal of
organs. The period of moving the donor from the intensive
care unit to the operating theatre requires maintenance of
ventilation and haemodynamic stability. At the commence-
ment of surgery, muscle relaxants are usually required to
overcome the contraction of the abdominal wall muscles
from spinal reflexes. The support of the anaesthetist
during the procedure is the same as with any operation-
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maintenance of a stable physiological state by replacement
of urine, fluid and blood loss together with titration of
inotropes and/or pressor agents. In many cases, these can
be slowly reduced during the procedure. At the time of
circulatory arrest, the support of the anaesthetist ceases.

CONCLUSION
Organ transplantation has been one of the outstanding
medical achievements of the twentieth century. The final
result in organ transplantation is dependent on a multitude
of factors. However, a poor quality donor organ is usually
accompanied by a bad result. Donor organs are a scarce
resource and optimizing their use is the responsibility of
medical practitioners. Donor selection and management are
key elements in successful organ transplantation.
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