FUNCTIONAL ANATOMY

General Considerations

e There are two adrenal glands, one on either side, situ-
ated extraperitoneally at the upper pole of the kidney,
hence also called ‘suprarenal gland’™ (Fig. 8.5-1).

e These are also known as ‘glands of emergency’, as they
secrete most vital hormones needed during an emergency.

e Normally, cach gland weighs about 5 g and consists of
two parts, the adrenal cortex and the medulla, which are
absolutely distinct from each other structurally, func-
tionally and developmentally (Fig. 8.5-1).

e The cortex (outer zone), makes up to 80-90% of the
gland and is a source of the cortisol hormone.

e The medulla (inner zone), makes up 10-20% ol the
adrenal gland and 1s a source of the catecholamine
hormones.

e Morphologically and physiologically, the fetal adrenal
gland differs strikingly from that of the adult. The adre-
nal gland 1s larger at birth than it is during adulthood.

Development

Adrenal Cortex Adrenal cortex is a mesodermal deriva-
tive. During fetal life and in a newborn, the adrenal cor-
tex comprises of the outer neocortex (15% in volume),
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which 1s the progenitor of the adult cortex and the inner
fetal cortex (85% in volume). The fetal cortex or fetal zone
undergoes rapid involution during the first few months of
extrauterine life and completely disappears by 3—12 months
postpartum. At the same time, the thin outer zone of the neo-
cortex enlarges and differentiates permanently into the three-
layered adrenal cortex of the mature human. It is a nuclear
receptor with a currently uncertain ligand steroidogenic
factor-1 (SF-1), which is essential for the development of
the adrenal cortex and expression of the enzymes and ste-
roid hormone biosynthesis. It is axiomatic that all endocrine

glands derived from the mesoderm synthesize and secrete
sterotd hormones.

Adrenal Medulla The adrenal medulla essentially rep-
resents an enlarged and specialized sympathetic ganglion
derived from the neuroectodermal cells giving rise to sym-
pathetic ganglia. The neural crest gives rise to neuroblasts,
which eventually give rise to the autonomic pos.tgangli()ﬂiC
neurons, the adrenal medulla and the spinal ganglia. In early
letal life, the adrenal medulla contains only norepinephrine.

Histological Structure

Adrenal Cortex The adrenal gland is covered by a connet
live tissue capsule from which septa extend into the gland
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FIGURE 8.5-4 Schematic diagram showing arterial blood supply and
venous drainage of adrenal gland. The portal vascular system which
exposes the medulla to high concentration constitutes a functional connec-

tion between the cortex and medulla.

the cortex. As most of the blood perfusing the medulla 1s
derived from the portal system it is, theretore, partly deoxy-
genated. There also exists a direct arterial blood supply to
the medulla via the medullary arteries, which traverse the
cortex.

Venous Drainage. The venous blood drains via single
central vein, which passes along the longitudinal axis of the
oland. The right suprarenal vein drains into the inferior vena
cava and left suprarenal vein into the left renal vein.
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