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L4 Introduction

Introduction

Pheochromocytoma is a rare tumor arising from
chromaffin cells in adrenal medulla or other paraganglia in
the body, which may be associated with many genetic
syndromes and mutation (Mackenzie et al., 2007).

Pheochromocytoma has got multidimensional
challenging aspects in spite of our improved understanding
of its physiological and clinical behavior during surgical
resection. This neuroendocrine tumor is associated with a
most unpredictable and fluctuating clinical course during
anesthesia and surgical intervention. The clinical
difficulties and challenges increase manifold in patients
with  undiagnosed or accidental diagnosis  of
pheochromocytoma who present to the hospital for the
treatment of some other disease or emergency (Mackenzie
et al., 2007).

The perioperative management of
pheochromocytomas requires meticulous anesthetic care.
Although there has been considerable progress in its
management, recent progress has defined 4 agents
(magnesium  sulphate, clevidipine, vasopressin and
methylene blue) that may be particularly advantageous to
the anesthetic team (Lord and Augoustides., 2012).




LI Anatomy of the Adrenal Gland

Anatomy of the Adrenal Gland

The adrenal (supra renal) glands are two small
yellowish organs, flat antero-posteriorly and lying
immediately antro superior and medial to each upper renal
pole (figure 1), they lay within perinephric fat and enclosed
in the renal fascia but separated from the kidneys by fibrous
tissue (Standering, 2008).

Adrenal Glands

Figurel: Kidneys and adrenals (Standering, 2008).

Anatomy

e Gross anatomy: The adrenal gland is approximately one
third the size of the kidney at birth. However, in the adult,
the adrenal gland is only one thirtieth the size of the kidney.
This change in proportional size is a reflection of renal
growth as well as the involution of the fetal adrenal cortex
after birth.




LI Anatomy of the Adrenal Gland

At the onset of puberty, the gland is at its adult size
and only increases slightly in weight over the course of
adult life, with the exception of stress and pregnancy or the
development of pathology. A normal adrenal gland in an
adult weighs approximately 4 to 6 grams. The left adrenal
Is larger and flatter than the right adrenal gland. The weight
of each adrenal may increase by nearly 50 percent during
times of stress and pregnancy. Pathologic glands may reach
700 grams (Kebebew and Duh.,2001).

The normal adrenal cortex and medulla have
different characteristics:

= The normal adrenal cortex is dark yellow and has a
firm consistency and finely granular surface,
allowing it to be differentiated from surrounding
adipose tissue. The cortex composes 80 to 90 percent
of the volume of a normal gland.

= The central medulla is red-brown and is enclosed
completely by the adrenal cortex, except at the
hilum. The medulla constitutes 10 to 20 percent of
the volume of a normal gland (Avisse et al., 2000).

The medulla produces catecholamines (adrenaline,
noradrenaline) as well as dopamine. The cortex is
subdivided into three zones (from outer to inner):

1. Zona glomerulosa.
2. Zona fasciculate.




LI Anatomy of the Adrenal Gland

3. Zona reticularis (Elsayes et al., 2004).

The zona glomerulosa is responsible for the
production of mineralocorticoids, mainly aldosterone,
which regulates blood pressure and electrolyte balance
(Elsayes et al., 2004).

The zona fasciculata, is responsible for the
production of glucocorticoids, predominantly cortisol,
which increases blood sugar levels via gluconeogenesis,
suppresses the immune system, and aids in metabolism.
This zone secretes cortisol both at a basal level and as a
response to the release of adrenocorticotropic hormone
(ACTH) from the pituitary gland (Elsayes et al., 2004).

The zona reticularis produces gonadocorticoids and
Is responsible for administering these hormones to the
reproductive regions of the body. Most of the hormones
released by this layer are androgens. The main androgen
produced by this layer is dehydroepiandrosterone (DHEA),
which is the most abundant hormone in the body and serves
as the starting material for many other important hormones
produced by the suprarenal gland, such as estrogen,
progesterone, testosterone, and cortisol (Elsayes et al.,
2004).

e Extra-adrenal gland anatomy

True accessory adrenal glands, which contain both
cortical and medullary tissue, are rare. Most extra-adrenal
glands contain either cortical or medullary tissue.
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