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Introduction

@ognition Is defined as the mental processes of perception,
memory and information processing. Cognitive dysfunction is
thus impairment of these processes (Ramaiah and Lam, 2009).

Perioperative cognitive changes are often overlooked
until a patient presents with an agitated delirium several days
after surgery. These acute changes in cognitive function, while
sometimes dramatic, often are known as “emergence delirium”
or “ICU psychosis” and are simply permitted to run their
course. Delirium, however, is not a benign disease. Rather, it is
associated with a significant increase in postoperative
morbidity, disability and death. Recently attention has focused
on a broader set of disorders of postoperative cognitive
dysfunction (POCD) which may represent a spectrum of organ
system dysfunction of varying severity, duration and
reversibility. Different age groups can be affected but it is more
common in aged persons (Witlox et al., 2010).

Cardiac surgery using Cardiopulmonary bypass and
major orthopedic surgeries have been the poster child for
postoperative cognitive morbidity over the past 10-15 years.
However, it has become increasingly clear that disruption or
decline in cognitive function is also fairly widespread among
elderly non-cardiac surgical patients. Both general and regional
anesthesia may contribute to POCD, probably because of the
variable depth of accompanying sedation (Fong et al., 2006).
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Postoperative cognitive dysfunction can present days to
weeks after surgery and may remain a permanent disorder. The
exact pathophysiological mechanism of POCD is still unknown.
POCD is multifactorial in origin but it remains unclear whether
its occurrence is a result of surgery or general anesthesia (Hu et
al., 2010).

Hypoxia, hypothermia, major electrolytes disturbances,
lengthy operations, postoperative sleep disturbances, pain,
environmental factors, neurodegeneration due to surgery-
induced inflammatory reaction in hippocampus and others may
contribute to POCD development.

Potential prophylactic intervention may include minimal
invasive surgery, multi-modal non-opioid pain management and
pharmacological manipulation of the inflammatory response
especially against neuroinflammatory response and sleep
architecture (Hovens et al., 2012).
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Aim of the Essay

he purpose of this essay is to discuss postoperative cognitive
dysfunction and postoperative delirium as regard etiology, risk
factors, incidence, diagnosis, assessment, prevention and

management.
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Chaptev (1):

Brain Anatomy

he nervous system is divided into two components: The
Scentral nervous system which is composed of the brain and
the spinal cord and the peripheral nervous system, which is
composed of ganglia and peripheral nerves that lie outside the
brain and spinal cord.

A. The central nervous system: (Figure 1)
The central nervous system consists of six main regions:

I. The cerebral hemispheres:
They consist of the cerebral cortex, the white matter
under the cortex and three deeply located nuclei:

1. The basal ganglia: The basal ganglia have an important
role in regulation of movement and also contribute to
cognitive functions.

2. The Hippocampus and amygdala: The hippocampus
and amygdala are called limbic system. The hippocampus
is involved in memory storage (Levin, 2000).

I1. The Diencephalon:
It consists of the thalamus and hypothalamus and it lies
between the cerebral hemispheres and the midbrain. The
thalamus distributes almost all sensory and motor information

going to the cerebral cortex. In addition, it is thought to regulate
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L Chapten (1): PBrain HAnatomy and Physiology
levels of awareness and some emotional aspects of sensory
experiences. The hypothalamus lies ventral to the thalamus and
regulates autonomic activity and the hormonal secretion by the
pituitary gland (Blumenfeld, 2002).

I11. The midbrain:
This is the smallest brain stem component which lies
rostral to the pons. The midbrain contains essential relay nuclei

of the auditory and visual system.

IV. The pons and cerebellum:

It contains a large number of neurons that relay
information from the cerebral hemispheres to the cerebellum.
The cerebellum lies dorsal to the pons and medulla. The
cerebellum receives somatosensory input from the spinal cord,
motor information from the cerebral cortex and balance
information from the vestibular organs of the inner ear. The
cerebellum plays a major role in the control of posture, head

and eye movements.

V. The medulla:
This structure is the direct rostral extension (this means
toward the head and nose) of the spinal cord. It resembles the

spinal cord in both organization and function (Levin, 2000).
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Figure (1): Anatomy of central nervous system (Levin, 2000).

V1. The spinal cord:

It extends from the base of the skull as extension of the
medulla oblongata through the foramen magnum then through
the first cervical vertebra. The spinal cord receives sensory
information from the skin, joints, muscles of the trunk and
limbs and contains the motor neurons responsible for both
voluntary and reflex movements. It also receives sensory
information from the internal organs and control many visceral
functions (Blumenfeld, 2002).

B. The peripheral nervous system:
The peripheral nervous system is divided into two
subsystems: Somatic and autonomic (Blumenfeld, 2002).
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Basic Brain Physiology

A. Central neurotransmitters:

Neurotransmitters are small molecules that are liberated
by a presynaptic neuron into the synaptic cleft and cause a
change in the postsynaptic membrane potential (Elinore, 2002).

They are divided into three principal classes. The first
class is made up of acetylcholine alone; the second class are
the monoamines, that are molecules formed by an amino acid
losing a hydroxyl or carboxyl group. The third class is made
up of amino acids (Table 1). There is also a specific chain of
enzymatic reactions that decompose the transmitter, either for
destruction or for recycling (Elinore, 2002).

Neurotransmitters can act as inhibitory or excitatory
signals to the postsynaptic cell by either hyperpolarizing or
depolarizing its membrane, the same molecule can function as
an inhibitor or an excitator. Acetylcholine, for instance can act
as an excitator when it binds to one type of receptor, and as an
inhibitor when bound on another kind, even if both types of
receptors are present in the same cell (Carlson, 2001).

Acetylcholine is the major neurotransmitter in the
peripheral nervous system (the other peripheral neurotransmitter
IS norepinephrine). Acetylcholine is usually (but not always) an
excitatory neurotransmitter in contrast to the monoamine
neurotransmitters, which are nearly always inhibitory (Elinore,
2002).




