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INTRODUCTION

Organ transplantation has revolutionized the management
of many chronic diseases. Whilst it is a complex process,
it can offer individuals with end stage organ failure improved
quality of life, freedom from the burden of on-going treatment
and improved survival. For the families of deceased donors,
organ donation may offer the reassurance that some good has
come from the passing of a loved one, whilst for society as a
whole, organ donation and transplantation can prove a cost
effective strategy in the management of chronic disease (Cota
et al; 2013).

The ultimate goal of organ transplantation is life
extension for patients whose life expectancy would otherwise
be measured in weeks or months, as well as an improvement in
the quality of life. This applies to many people who suffer from
end-stage disease of liver, kidneys, small bowel, heart, or other
organs. While the concepts outlined in the following discussion
deal mainly with specific organs, many of the concepts and
principles are applicable to other solid viscera such as liver,
kidneys, pancreas, small bowel, and lungs. Important advances
in the last 30 years have contributed to the enormous success of
transplantation of many organs. The major factors are:

1. Improved surgical techniques.

2. Improved immunosuppression.
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3. Increased willingness of families to donate the organs
of deceased loved ones.

4. Development of methods to successfully preserve
organs (Churchill. 2003).

Transplanted organs can come from living and deceased
donors. Unfortunately there is a persistent gap between the
numbers of patients on waiting lists for organ transplants and
the availability of suitable organs (see Figure 1). This has
fuelled renewed interest in deceased donation after circulatory
death (DCD) or after brain stem death (DBD) (NHSBT activity
report. 2011).
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Figure (1). Number of deceased donors and transplants in the UK, 1st
April 2002 — 31st March 2012, and patients on the active transplant list at
31st March each year (Cota et al; 2013).
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The definition and diagnosis of death are central to
deceased organ donation. Death can be legally and formally
defined as either circulatory death or brain death. Circulatory
death is defined as the irreversible cessation of circulatory
function whilst brain death is the irreversible loss of function of
the brain and brain stem. The term donation after circulatory
death has replaced the previously used terms non-heart beating
donation and donation after cardiac death. Donation after brain
death, previously known as heart beating organ donation or
donation after brainstem death, is defined as the retrieval of
organs after confirmation of death using brain stem death
testing criteria (NSHBT activity report. 2011).

Brain stem death (BSD)

Irreversible cessation of conscious brain activity together
with loss of the ability to breathe. This is confirmed by standard
tests performed by experienced (more than 5 years post full
GMC Registration) medical staff

Donation after brain stem death (DBD)

The donation of an organ or organs after death has been
certified following tests confirming absence of brain stem
function. The majority of organ donors are cared for in the ICU
setting. However a potential organ donor may be identified in
the Emergency Department (ED). Solid organ donation (heart,
lungs, kidney, liver, pancreas and small intestine) is possible
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after the patient has been diagnosed Brain Stem Dead, and
where their heart is still beating (DBD). All patients who are
potentially brain stem dead should have brain stem death tests
performed in accordance with the Academy of Medical Royal
Colleges Code of practice for the Diagnosis and Confirmation
of Death (2008). The upper age limit for DBD is 85 years.
(Academy of medical royal college report. 2008).

Donation after circulatory death (DCD)

The donation of an organ or organs after death has been
certified following permanent cessation of the heartbeat. In
DCD (liver, lungs, kidneys and pancreas) is possible after the
decision has been made that further active treatment is not in
the patient’s best interests and withdrawal of treatment is
planned. Criteria for who can donate after circulatory death
changes from time to time although currently these include
a maximum age limit of 80 years. (NICE. 2011).
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LEGALITIES OF ORGAN AND
TISSUE DONATION

The legalities of organ and tissue donation fall into three
different categories:

1. Determination, documentation and the pronouncement
of death

2. Obtaining consent from the legal next-of-kin

3. Obtaining consent from the medical examiner
(President's Commission for the Study of Ethical
Problems in Medicine and Biomedical and
Behavioral Research; 1981).

1- Certification of Brain Death

Brain death must be determined clinically by an
experienced physician and in accord with the accepted medical
standards. Because of the major consequences of the diagnosis
of brain death, consultation with other physicians experienced
in the relevant clinical examinations and diagnostic procedures
is advisable (Canadian Neurocritical Care Group. 1999).

It is generally accepted that considerable clinical
experience in the determination of brain death is desirable when
evaluating the patient. In as much as a precise clinical
examination forms the foundation for Dbrain death
determination, it would appear to be desirable to have a
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neurologist or neurosurgeon involved in the assessment of all
such patients (Wijdicks. 2000).

In 1996 Pallis and Harley both acknowledges that any
physician with sufficient clinical experience may perform an
examination for determination of brain death. To minimize
perceptions of conflict of interest, guidelines may exclude those
involved in transplants following organ procurement in
evaluating patients for brain death.

In 2002 Wijdicks documents some of the variability in
requirements for the declaration of brain death. In the United
States, state statutes may specify specific specialties and the
number of examiners required for the determination of brain
death. For example, in Virginia, a specialist in neurosciences is
required. Although a single physician performing two
examinations is more commonly required, some statutes
mandate independent evaluations by two different physicians.
There are no data to support the suggestion that having a
second different physician involved in the evaluation for brain
death reduces the risk of errors in clinical evaluation. Despite
this lack of evidence, Florida requires two physicians, one of
whom is the primary treating physician and the other a board-
eligible or board-certified specialist in neurology, neurosurgery,
internal medicine, pediatrics, surgery or anesthesiology. In two
states, Georgia and Alaska, a registered nurse may be delegated
authority to declare brain death, although a physician must




Qntroduction &

subsequently certify brain death within 24 hours. Virginia
confers limited authority to registered nurses in the certification
of brain death.

In the United Kingdom, two physicians with skills in a
related specialty are recommended. One of these must be a
consultant while the second may be either a consultant or a
senior registrar. Although certain specialty consultants are
preferred, there is no specified specialty requirement for
determination of brain death (Wijdicks. 2000).
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THE AIM OF THE WORK

The aim of this work is to review the current medical
literature regarding the role of the intensivists and the
anaesthesiologists in the preoperative and intraoperative
management of the deceased donors of organ transplantation.
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DIAGNOSIS OF BRAIN STEM DEATH

Definition of brain stem death

The concept of brain death dates to 1959 with the
introduction of “coma dépasse,” a state beyond coma
indicating loss of life functions such as reflexes, consciousness,
and mobility. In 1968 the Harvard committee on brain death
described “irreversible coma” (what is now described as brain
death), incorporating most of the current clinical evaluation
techniques. The Harvard criteria have become the basis for
much of current brain death protocols (Matis. 2013).

It is well known that the death of the human beings’
brain is considered as the most important hallmark of death.
Several terms and definitions regarding brain death are
available, but two definitions are mainly accepted and used.
These two definitions are the “whole brain death” and the
“brainstem death”. The “whole brain death” is a clinical
scenario that includes complete, irreversible, and definitive loss
of brain, and brainstem functions. The second term so-called
“brainstem death” is generally used in the UK, and is based on
irreversible cessation of all brainstem functions leading first to
unconsciousness and respiratory arrest and, then to cardiac
arrest . There are several controversies related to the term brain
death. Some authors find the “whole brain death” term as a
limited one, and at the same time insert the term “higher’ brain

death” which includes neocortical loss of consciousness,
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awareness, and memory. So using this definition a vegetative
state may be diagnosed and the patient be wrongly declared
dead. The concept of “whole brain death” is universally
accepted (Domi et al., 2013).

ANATOMY:

The brain is made up of three main embryological segments
(fig.1-1):

e Fore-brain (prosencephalon). Cerebral hemispheres,
thalamus and hypothalamus

e Mid-brain (mesencephalon).

e Hind-brain  (rhombencephalon).  Pons,  medulla
oblongata, cerebellar hemispheres.

The brainstem is the physical link between the cerebral
cortex and the spinal cord and it consists of the midbrain, the
pons and the medulla. Most of the cranial nerve nuclei are
contained here.

In addition the pons contains the reticular activating
system that is vital for cortical arousal and conscious
awareness, whilst the medulla contains centers that control
cardio-respiratory function (Niranjan, 2011).
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Driagram of Brain Stem
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Figure (2): Anatomy of human brain (Niranjan. 2011).

Diagnosis of brain stem death

Brain death diagnosis includes a medical history suggestive
for brain death, clinical examination, and imaging tests. It is logical
that brain death may be a result of acute central nervous system
catastrophe (cerebrovascular accident), severe cranial trauma, or
multitrauma. The physician must exclude all anesthetic and muscle
relaxant drugs effects, hypothermia, endocrine deficiencies,
especially hypothyroidism, severe electrolyte and acid-base
abnormalities. Clinical diagnosis is based on a triad of coma, brain
stem function cessation, and apnea (American Academy of
Neurology. 2005).
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