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Anatomy of the adrenal glands

ANATOMY OF THE ADRENAL GLAND

Gross anatomy of the adrenal gland

The adrenal glands are complex endocrine organs named for their
location (Fig.1), which is adjacent to the kidneys (thus the name,
ad-renal). They are also occasionally referred to as suprarenal
glands (supra means "above"). Located on the top of each kidney,
they are orange and triangular. The normal gland weighs 5 g,
encased in a connective tissue capsule and usually partially buried
in an island of fat, the adrenal glands, like the kidneys, are
retroperitoneal; that is, they lie beneath the peritoneum. (Romans
et al.,2011).

Fig. 1 Diagram shows the normal adrenal gland (Johnson et al., 2009)



Anatomy of the adrenal glands

The adrenal glands have an arrowhead configuration, with a body
, medial and lateral limbs. The normal adrenals extend 2—4 cm in
the cranio-caudal direction, and the thickness of the adrenal body
and limbs does not exceed 9-10 mm and 4-5 mm, respectively
(Adam et al.,2008)

Right Adrenal Gland

The right adrenal gland is located directly inferior to the medial
portion of the right diaphragm and posteromedial to the liver

(Fig.2). The lateral and inferior edges are closely opposed to the
right kidney. The inferior vena cava is just medial to the kidney,
and the right adrenal vein drains directly into the vena cava and

measures approximately 6mm. (Quinn et al., 2002)

Rt Adrenal

Fig.2 Diagram shows relation of the right adrenal gland ( Shebel et
al., 2012)



Anatomy of the adrenal glands

L eft Adrenal Gland

The left adrenal gland is slightly thicker and larger than the right;
it is primarily located at the supero-medial aspect of the kidney. It
is closely opposed to and usually directly posterior to the tail of
the pancreas, although its exact relationship to the pancreas can
be somewhat variable. It lies just inferior to the diaphragm, and
because of its medial location, it is often closely associated with
the left crus. (Fig.3). The spleen is anterior and superior to the left
adrenal gland, and the left kidney directly lateral. The aorta is just
medial, and the renal vein and artery inferior. The left adrenal
vein measures approximately 30mm and drains into the left renal
vein. (Sadler, 2006)

Fig.3 Diagram shows relation of the left adrenal gland ( Shebel et al., 2012)



Anatomy of the adrenal glands

Variants :

Small masses of adrenal cortical tissue called cortical bodies are
often found near the adrenal glands. These may become attached
to other organs early in embryology and migrate with these
organs to be found in such places as the broad ligament of the
uterus, the spermatic cord and even the epididymis (Ryan et
al.,2011).

Development :

Embryologically, the adrenals do not develop with the kidneys.
They develop in the retro-peritoneum and descend, whereas the
kidneys develop in the pelvis and ascend . In cases where the
kidneys fail to ascend normally, the adrenal glands are still found
in the expected position although their shape may be more discoid
owing to lack of moulding by the kidneys during development
(Ryan et al., 2011).

The adrenal gland has an outer cortex derived from mesoderm
and an inner medulla (10% of the weight of the gland) which is
derived from the neural crest and is related to the sympathetic

nervous system (Ryan et al., 2011).



Anatomy of the adrenal glands

At birth the adrenal glands are relatively much larger than in adult
one third the kidney at birth and one thirtieth in the adult. (Ryan
etal., 2011)

The cortex of each gland reduces in size immediately after birth
and the medulla grows comparatively little. By the end of the
second month the weight of the suprarenal has reduced by 50%.
The glands begin to grow by the end of the second year and
regain their weight at birth by puberty. There is little further
weight increase in adult life (Standring et al., 2008).

Adrenal cortex:

Three different zones or layers of cells make up the adrenal
cortex. Starting with the outermost layer, their names are zona
glomerulosa, zona fasciculata, and zona reticularis. Each region
produces a different group or type of hormone. Chemically, all
the cortical hormones are steroid. That is, molecularly, they all
contain the four-ring structure of the sterol nucleus.
Mineralocorticoids are secreted by the outermost region of the
adrenal cortex. As their name suggests, mineralocorticoids play
an important part in regulating mineral salt (electrolyte)
metabolism. The principal mineralocorticoid is aldosterone,
which acts to conserve sodium ions and water in the body.
(Romans et al., 2011).



Anatomy of the adrenal glands

Glucocorticoids are secreted by the middle region of the adrenal
cortex. Their main function is to affect the metabolism in diverse
ways. They decrease inflammation and increase resistance to
stress. The principal glucocorticoid is cortisol. (Romans et al.,
2011).

The innermost zone of the adrenal cortex, the zona reticularis,
secretes gonadocorticoids, or sex hormones. Male hormones
(androgens) and female hormones (estrogens) are secreted in both
sexes by the adrenal cortex, but their effect is usually masked by

the hormones from the testes and ovaries. (Romans et al.,2011).

Adrenal medulla :

The adrenal medulla secretes two catecholamines, about 80%
epinephrine and the 20% norepinephrine. These hormones affect
smooth muscle, cardiac muscle, and glands the same way that
sympathetic stimulation does; they serve to increase and prolong
sympathetic effects. (Romans et al.,2011).



