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One of the most revolutionary discoveries of modern
medicine was organ transplantation, as it brought hope
and healing in cases that seemed incurable. Best out-
comes in organ transplantation are related to a rigorous
tissue typing and an appropriate immunosuppressant
therapy that allowed a longer survival rate for recipients
[1]. The management of the potential brain-dead do-
nor is a complex one that involves several well-defined
stages: early identification of potential donors, brain
death determination, maintaining vital functions, and
graft transplantation.

Brain death determination is synonymous with ir-
reversible anatomical and functional injury to the en-
tire brain and brainstem. This process involves a major
alteration of the hemodynamic and hormonal homeo-
stasis. Hypothalamic irreversible injury is followed by a
profound normothermia dysregulation. The aggressive
inflammatory response after brain death occurrence is
responsible for capillary leakage and refractory hypo-
tension [2]. Clinical diagnostic tests that assess brain
death include brain stem areflexia, apnea, and cerebral
unresponsiveness, linked with a known, irreversible
cause of coma [3].

A better understanding of the pathophysiology in
such cases is mandatory for a successful graft trans-
plantation and a lifesaving procedure. This issue high-
lights the fact that despite the lack of a current pattern
for monitoring and treating brain-dead patients, all
the therapy should be directed towards optimal organ
perfusion pressure [2,4]. This condition is essential for
maintaining a mitochondrial aerobic metabolism, be-
ing well known that mitochondrial dysfunction is the
main mechanism involved in multiple organ dysfunc-
tion occurrence and death [5].

The “puppet master” of this complex and challeng-
ing intensive care pathology remains the hypothalam-

ic-pituitary axis, due to its two major functions: ther-
moregulation and hormonal homeostasis. More than
obvious, the attention of the intensivist should be fo-
cused on the major hemodynamical changes in order
to maintain an adequate perfusion pressure. The irre-
versible damage of the hypothalamic-pituitary axis is
responsible for the occurrence of a vicious circle lead-
ing to multiple organ dysfunctions.

In terms of hemodynamic instability, for brain-dead
patients it is well known that the cardiovascular chang-
es are divided in two phases: the first one, known as the
catecholamine storm, is due to a marked increase of the
sympathetic tone, and the second one, the cardiovas-
cular collapse, due to the depletion of catecholamines
and vasodilation [1,6]. Hypotension occurs because of
hypovolemia, myocardial dysfunction, inadequate flu-
id repletion or restriction, use of diuretics or depletive
treatment for previous cerebral edema, hyperosmolar
therapy, third space losses, hemorrhage and/or diabetes
insipidus. The severe inflammatory response occurred
shortly after the irreversible loss of brain function is re-
sponsible for a marked vasoplegia, capillary leak and
left ventricular dysfunction [7]. The alterations in hor-
monal production and regulation secondary to the ces-
sation of blood supply of the hypothalamic-pituitary
axis causes hypothyroidism and hypocortisolism and
the lack of antidiuretic hormone. This hormonal im-
pairment is a major contributor to the worsening of the
hemodynamic instability, forming a vicious circle [8].

Antidiuretic hormone deficiency leads to diabetes
insipidus associated with polyuria, hypernatremia,
hypokalemia, hypocalcemia, hypophosphatemia and
hypomagnesaemia. Hyperosmolality secondary to the
urinary massive free water loss induces proinflam-
matory cytokine responses. Hypernatremia plays an
important role by impairing hepatic gluconeogenesis
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and lactate clearance, responsible for acidosis and a
decrease in left ventricular contractility. High serum
natrium levels can induce rhabdomyolysis and conse-
quent acute renal failure, that can affect the renal func-
tion of the donor with serious consequences on the
kidney transplant recipients [9, 10,11].

Another particularity of brain-dead donors is re-
lated to the occurrence of hypothyroidism as a conse-
quence of hypothalamic-pituitary injury. The thyroid
hormones act on almost every cell in the body, and are
responsible for increasing basal metabolic rate, stimu-
lating protein synthesis, and increasing the body’s
sensitivity to catecholamines [12,13]. This emphasizes
their importance related to the normal function of the
cardiovascular system since thyroid hormones increase
the automaticity of the pacemaker cell, followed by an
increase in chronotropy and inotropy. At vascular level,
they are related to the smooth muscle relaxation and
vasodilation [12,13].

In brain-dead patients, the most common changes
in thyroid hormones are low serum triiodothyronine
(T3) and elevated reverse T3, leading to what is gener-
ally known as “low T3 syndrome” that increases and
maintains hemodynamic instability [12].

Hypothalamic—-pituitary injury occurring after brain
death can lead to adrenal insufficiency. The inability of
the adrenal glands to adequately respond to stress cause
a drop in circulating cortisol levels. Hormonal combi-
nation therapy including immunosuppressive doses of
corticosteroids is suggested for donors presenting low
left ventricular ejection fraction [11].

Most studies suggest the use of methylprednisolone
as the corticosteroid of choice to treat hypothalamic—
pituitary-adrenal axis failure, which might be involved
in maintaining hemodynamic instability, and to reduce
inflammation, which could impair organ graft func-
tion. Due to poor evidence offered by randomized
clinical trials, corticosteroid treatment in brain-dead
donors is controversial, but it could be useful in cases
of marked hemodynamic instability [14,15].

Temperature dysregulation, because of hypothala-
mus injury, is an inevitable situation, defined as a con-
tinuous reduction of the internal temperature, unless
active correction is applied [15]. Disruption of the
blood supply to the hypothalamus results in a loss of
thermoregulatory control. The initial manifestation is
hyperthermia, followed by hypothermia.
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Hypothermia is defined as a core temperature of un-
der 35°C. Other factors contributing to the occurrence
of hypothermia in brain-dead patients are related to
poikilothermia secondary to hypothalamic injury, large
amounts of cold intravenous fluids or blood products, a
decreased metabolic rate, and loss of temperature pres-
ervation mechanisms [16]. The negative consequences
of hypothermia are activation of intravascular coagu-
lation and organ damage that impair the survival and
function of the graft [15].

Because the need for organ transplants is increasing,
nursing of a brain-dead patient requires the intensivist
to fight on multiple battlefronts, to provide longer and
healthier lives for organ recipients. In order to battle
the multiple organ dysfunction caused by brain death,
doctors worldwide must understand the importance of
the hypothalamic-pituitary axis and its functions. The
“puppet master” must have a master puppeteer!
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