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Introduction &

Introduction

Chronic renal failure (CRF) is a multi-system disease.
Patients have a complex medical history, take multiple and
diverse types of drugs and frequently have severe systemic
complications from the causes and/or effects of the disease. It
Is characterized by a progressive and irreversible decline in
renal functions (Allman and Wilson, 2006).

Most drugs commonly employed during anaesthesia are
at least partly dependent on renal excretion for elimination. In
the presence of renal impairment, dosage modifications may
be required to prevent accumulation of these drugs or their
active metabolites in the body. Moreover, the systemic effects
of azotaemia can potentiate the pharmacological actions of
many of these drugs (Morgan et al., 2006).

Anaesthetic management of patients with CRF present a
clinical challenge related to altered drug handling,
disturbances of fluid and electrolytes balance, difficulties with
vascular access and the presence of associated co-morbid
conditions (including diabetes mellitus, chronic hypertension,
cardiovascular and cerebrovascular diseases). These problems
must be carefully managed to prevent aggravation of pre-
existing disease (Craig and Hunter, 2008).

Protecting patients with elevated blood urea nitrogen
(BUN) or serum creatinine (S.Creat) levels, or other evidence
of preexisting renal problems from developing postoperative
acute deterioration of their renal functions is an important part
of the perioperative anaesthetic management of those patients
(Jones and Lee, 2008).




Anatomical and Physiological Considerations of
the Kidney &

Anatomy of the Kidney

Surface anatomy of the kidneys

The kidneys are retroperitoneal paired organs which lie
on the posterior abdominal wall in upper parts of the
paravertebral gutters, surrounded by adipose tissue. They lie
opposite T12, L1, L2, L3 vertebrae. The right kidney (being
pushed downwards by the liver) is about 1.5 cm lower than the
left, so that the upper pole of the right kidney reaches the 12
rib and that of the left kidney reaches the 11" rib. The hilum of
right kidney is just below and that of the left kidney is just
above the transpyloric plane (L1) (Figure 1.1). The levels of
the kidneys change during respiration and with changes in
posture. Each kidney moves 2-3 cm in a vertical direction
during the movement of the diaphragm (Moore and Dalley,
2005).
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Figure (1.1): Surface anatomy of the kidneys (Standring, 2005)
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Gross anatomy

Each kidney has 2 poles, 2 surfaces and 2 borders. Since
the long axis of each kidney is oblique and directed
inferolaterally (parallel with the lateral border of the psoas
major muscle) while the transverse axis is directed
posteromedially, the upper pole is nearer to the midline than
the lower pole and the usually described anterior and posterior
surfaces of the kidney are facing anterolateral and
posteromedial respectively. The lateral border is smooth and
convex while the medial border is concave and presents a
hilum at its middle. The hilum leads to a space within the
kidney, called the sinus of the kidney (Standring, 2005).

General renal structure

The postnatal kidney has a thin capsule which is easily
removed and composed of collagen-rich tissue with some
elastic and smooth muscle fibers. The kidney itself can be
divided into 2 zones (outer cortex and inner medulla)
surrounding the sinus of the kidney. The outer cortex is pale
and divided into cortical arches (forming caps over the bases
of the medullary pyramids) and renal columns (extending
between the medullary pyramids). The medulla is darker, deep
to the cortex and is formed of 7-14 pyramids. Each pyramid
has a base directed towards the cortex and an apex called renal
papilla which opens into a minor calyx. Each pyramid with its
cap of cortex form a lobe of the kidney (Figure 1.2)
(Standring, 2005).
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Figure (1.2): (A) Frontal section of the right kidney showing its internal
structure and blood vessels. (B) The magnified section of the
kidney shows structural and functional organization of the
kidney (Scanlon and Sanders, 2006).

Renal Microstructure

The kidney is composed of many tortuous, closely
packed uriniferous tubules, bounded by a delicate connective
tissue in which run blood vessels, lymphatics and nerves. Each
tubule consists of the nephron, which produces urine, and the
collecting duct, which completes the concentration of urine
and through which urine passes out of the kidney to the ureter
and urinary bladder (Power and Kam, 2008).

The nephron




