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INTRODOCTION

Hypertension is defined as a diasteolic blocd pressure
greater than 100 mm Hg in a person more than 60 years of

age. WHO criteria require pressures excesding 160/95 mm Hg.

In most cases the cause is unknown and the disease 1is

termed 'Fssentisl hypertension”, but in 18 - 20% of cases &
gepecific cause can be detected by investigations, Invasive
and non-invasive, and the disease is called "Secondary

Hypertension" .

Renal artery stenosis is &a common cause of 2y

hypertension and is called “Repnovascular hypertension’™.

The purpose of this study is to present current
informaticns on the theories of etiology, the different
tvpes of hypertension with strass on renovascular diseases,
to discuss the nodern invasive and non-invasive

investigations, and different lineg of treatment.
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ANATOMY OF THE EKIDNEY

The kidneys are paired so0lid organs situated on each
side of the mid line in the retrcperitoneal space. Each
kidney is bean-shaped, though thicker and rounded at the
upper pole. The size and weight of the kidneys are generally

proportionate to body dimensions.

In the newborn, the two kidneys censtitute 1/80 of the
+total body weight, whereas in the adult the proportion of
both kidneys to the total body weight is 1/240. Thus, in the
adult male the average weight of each kidney 1s about
150 gm, and in the adult female the average weight of each

kidney is 135 gm.
[n]

The kidneys measure approximately 12 x 7 om, with

thickneas of approximately 3 cm.

The left kidney is usually longer and narrower than the
right (Olsson, 18986).
Eenal vasculature

Variations in the renal vasculature are vary common and
usually so complex that the standard concept of simpls renal

pedicel is erroneocus in most instances (QOlsson, J1886).
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The renal arteries are two large trunks branching from
the sides of the aorta immediately below the superior
mesenteric, and both c¢cross the corresponding crus of the

diaphragm nearly at right angles to the aorta.

The right is longer, on account of the position of the
aorta, it passes behind the inferior vena cava, right renal
vein, head of the pancreas, and the descending part of the

duodenum.

The left is a little higher. It lies behind the l1eft
renal vein, the body of the pancreas, and Splenic vein, and
may be crossed anteriorly by the inferior mesenteric vein

(Clsson, 1986).

Surface anatomy

1. The abdominal aorta

I+ can be represented bv a band about 2 cm wide

extending from a point in the median plane 2.5 cm above the
tranapyloric plane to the point where it divides about 1 cm

below and to the left of the umbilicus.

When the abdominal wall is relaxed the lowest poriion

of the aorta may be felt pulsating just above this point.
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2. The renal arteries
They can be represented by broad 1lines running

laterally for 4 cm from the lateral margins o©of the aorta

Jjuat below the transpyloric plans.

¥ In the case of the artery of the 1lsft side the 1line

should incline upwards across the transpyloric plane.

Each renal artery gives off some small inferior
guprarenal Dbranches, and supplies the ureter and the
surrounding cellular tissue and nmuscles (Williams - Warwick,

1880).

Just before the hilus of the kidney, =ach artery
separates into a larger and 1lower anterior branch that
supplies more than one half of the circumference of the
kidney, and a smaller buit more supariorly placed posterior

branch.

The anterior division orosses betwsen the renal pelvis
and the renal vein, whereas the posterior division crosses
posteriorly behind the upper portion of the renal pelvis or

superior infundibulum.
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Primary branches of each divisicn are known as
segmental arteries, distributing blood Tlow fTo various

vascular segments of the kidnevy.

Various «c¢lazasifications are used to describe the

division of the kidney into vascular segments. Most
authorities accept the division into Five wvascular
segments.

tra- terial_ci i

1. The apical segment

y.

The upper segment

3. The middle segment

fis)

The lower segment

The posterior segment

(%]

> gapigal se

The artery usually arises from the anterior division or
from the artery to the upper segment, but it may arise from
the posterior division, or from the point where divisions

themselves arise from the main renal artsery.
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The artery +to this segment arises from the anterior
divigion., It enters the segment at its base and soon divides
intc upper and horizontal, or lateral, branch. The size of

the two branches depends largely upon the size and shape of

the upper calyx.

Its artery ariges from the antericor divisicen and

occupies the central area beneath the upper ssgment.

It occupies the lower pole of the organ. Its artery is

the most interesting of all segmental vessels,

Usually, it arises from +the anterior division &nd
passes in front of the pelvis of the ureter, it then divides

into anterior and posterior branches.

The anterior branch divides into smaller branches which
supply the anterior surface of the lower pole. The posterior
branch passes under the neck of the inferior calyx and

supplies fthe postericr aspect of the lower pols,
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Its artery is the continuation of the posterior
division. It crosses over the back of the renal pelvis and
is in close association with the junction of the later and

the superior calyx.

LS & 3 4

4]

Each zegment 1is supplisd by separate branch of th
renal artery and there is no anastomosis betwesen adjoining

segments.

The intra-renal veins, on the other hand, have no
segmental arrangement and there iz free anastomosis between

venous channel throughout the kidnev (Uisson, 18586)}.

h

The initial branches of the ssgmental arteries provide
the lobar branches, uswually one for each pyramid, whichk
again divide just before entering the kidney asubstance into
2 or 3 interlobular arteries extending towards the cortex on

each side of the pyvramid.

At the Jjunction of the cortex and the medulla, the
interlecbular arteries divide dichotomously inte arcuate

arteries which diverge at right angles from the parent stem.
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As they persue thare curved courses between cortex and
medulla, each arcuate artery undergoes several further
divisions, and from each of these branches =z series of
interichbular arteries ascend radially into the cortical

substance.

Also some interlobular arteries arise from the stem
vegsels and even from the terminal part of interlchar

arteries (WHilliams - Warwick, 18988).

The interlobular arteries may follow a2 simple course
toward the superficial part of the cortex, or they may
branch few times en-route, whilst some pursus a more
tortuous course recurving towards the medulla once or twice

before again proceeding toward the renal surface.

The afferent glomerular artseries are mainly side
branches rom the interlobular arteries, but a f=w arise

directly from the arcuate and interlobular arteries.

From the majority of +the glomeruli +the afferent
glocmerular artericles seen divide to form a fine meshed
peritubular capillary plexus, which run between and arocund

the proximal and distal convoluted tubules.
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From the wvenous ands of the peritubular plexus fine
radicles converge to join interlcobular veins, one of which
accompanies each artery of the same name (Williams -

Warwick, 1980)}.

The blood supply for the kidney medulla is derived from
the vasa recta, few of which arise from the arcuate or
interlobular arteries but the majority arise from the
efferent arterioles of the Jjuxtameduliary glomeruli. These
straight branches, as their names imply, descend in straight
course into the renal medulla contributing side branches to
a capillary plexus closely applies to the descending and
ascending limbs of Henle's 1loop, as well as to the

collecting tubules (Clsson, 1886).

The venous ends of this ecapillary plexus converge to
form ascending wvasa recta that drain into interlcobular or

intra-arcuate velns.

The parallel relationship of this descending and
ascending vasa recta with themselves and with the duct
svetem result in anatomic basis for a ecounter current
exchange mechanism. This is important in renal physiclogy

(Olsson, 18835},
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