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Introduction and Aim of The Work

Introduction

More than 50 yr ago, clinicians reported changes in
mental function after anesthesia and surgery in the elderly.
As these phenomena have been elucidated in subsequent
years, they have been categorized into the distinct syndromes
of postoperative delirium(POD) and postoperative cognitive
dysfunction (POCD) (Jeffrey et al., 2007).

Delirium was well described in the writings of
Hippocrates 2,500 yr ago.The word delirium is derived from
the Latin term meaning off the track (Aakerlund et al., 1994).

Delirium is an acute neurobehavioral syndrome associated
with disturbances in consciousness and attention which results
from an underlying medical condition, medication or drug
withdrawal (Dyer, 1995).

Postoperative delirium usually occurs 24-72 hours
postoperatively and resolves within hours to  days. In
contrast,  postoperative  cognitive dysfunction is noticed
weeks to months after surgery. The causes of these CNS
dysfunction forms are not yet fully understood (Chung, 1997).

The key diagnostic features of POD are:

- It's a change in mental status characterized by a
prominent disturbance of attention and reduced clarity of
awareness of the environment (Jeffrey et al., 2007).

- It has an acute onset, developing within hours to days,
and tends to fluctuate during the course of the day. The
inability to focus, sustain, and shift attention is accompanied
by other cognitive symptoms (e.g., disorientation, episodic
memory  dysfunction) and/or perceptual disturbances

1



Introduction and Aim of The Work

(misinterpretations,  illusions, or hallucinations),other
associated features include disturbances of the sleep—wake
cycle and activity level, as well as affective disturbance (mood
lability, anger, sadness, euphoria) and thought disorder
(disorganized thinking, delusions). The symptoms of delirium
are numerous, vary from patient to patient, vary within patients
over time, and are shared by a variety of other disorders such
as dementia, anxiety, depression, and psychosis, all of which
contribute to difficulties in diagnosis (Jeffrey et al., 2007).

Indications for surgical treatment of the elderly patients
have been increasing continuously and postoperative central
nervous dysfunction, including delirium, is one of the most
common complications in elderly surgical patients (Chung,
1997).

Despite the distinguishing characteristics of POD and
POCD, it is important to consider that there may be an
association between them. Postoperative delirium may be a
harbinger of POCD or an emerging dementia (Jackson et al.,
2004).

Postoperative delirium (POD) represents one of the
threatening complications in the perioperative course of
patients undergoing major surgery. patients suffering from
delirium have higher postoperative morbidity and mortality, as
well as longer ICU and hospital stay, which results in higher
hospitalization costs. Moreover, POD although reversible in
nature — recedes with cognitive deficits remaining up to weeks
after surgery (Mast, 1998).

In elderly patients, the risk of developing delirium
while hospitalized is predicted by an interaction between
vulnerability factors present at the time of hospitalization and
noxious injuries, or precipitating factors that occur during
hospitalization (Inouye, 2006).
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Delirium in the postoperative period can be divided into
emergence delirium and postoperative delirium (POD), based
on the time of onset. Emergence delirium is seen during or
immediately after emergence from general anesthesia and
usually resolves within minutes or hours. It occurs in all age
groups, with some predominance in children (Kain, 2004).

After a lucid interval, some patients develop a syndrome
referred to as interval delirium or postoperative delirium.
Postoperative delirium tends to first be observed between
postoperative days 1 and 3, and usually resolves within hours
to days, although symptoms may persist for weeks to months
with more prevalence in elderly people (Cole, 2004).

The underlying pathophysiology of delirium in general
and POD specifically, remains elusive. Delirium is the
behavioral manifestation of diffuse cortical dysfunction and is
associated with diffuse slowing of background activity in the
electroencephalogram and associated with disturbances in a
wide variety of neurotransmitter systems, and disruption of
cholinergic transmission seems to be especially important
(Inouye, 2006).




Pathophysiology

Pathophysiology of postoperative delirium.

The Neuroanatomy of postoperative delirium:

Delirium has been considered a syndrome of
generalized dysfunction of higher cortical functions due to its
breadth of symptoms and associated diffuse slowing on
electroencephalogram (Trzepacz , 1994).

Advances in neuropsychiatry have revealed differences
between brain regions, including the hemispheres, which may
underlie the constellation of symptoms among different
psychiatric disorders. For example, different neural pathways
are involved in major depression and obsessive-compulsive
disorder, including lateralization to one or the other
hemisphere. Delirium involves particular neural pathways and
that lateralization to the right may be relevant (Stone , 1996).

Structural and functional neuroimaging reports and
neuropsychological studies support this lateralization.
Prefrontal cortices, anterior and right thalamus, and right
basilar temporoparietal cortex may play a significant role in
subserving delirium symptoms and may be the ‘final common
pathway’ for delirium from a variety of etiologies. The final
common pathway may be responsible for certain ‘core
symptoms’ (disorientation, cognitive deficits, sleep-wake cycle
disturbance,  disorganized  thinking, and  language
abnormalities),  while  other  symptoms  (delusions,
hallucinations, illusions, and affective lability) may occur
depending on the etiology causing delirium (Schubert , 1997).

Delirium is felt to represent a generalized dysfunction of
higher cerebral cortical processes. Supporting this notion;
electroencephalograms  (EEGs) in  delirious  patients
characteristically show diffuse slowing of the dominant
posterior rhythm, consistent with widespread cortical
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dysfunction. Delirium involves deficits in a variety of
cognitive functions (not just attention) as well as other
neuropsychiatric symptoms such as disturbances in affect,
thinking, language and sleep-wake cycle (Trzepacz , 1994).

The specific neuronal pathways that cause delirium are
unknown. Because a variety of physiological and/or structural
abnormalities can cause delirium, it is suggested that particular
brain regions or circuits affected by these many different
etiologies may constitute a ‘final common pathway’ for the
syndrome of delirium (Cucchiara et al., 1998).

Delirium is a brain disorder affecting areas of the brain
serving behavior, thought and cognition. Any primary motor
or sensory abnormalities appear only as a result of the specific
underlying medical problem (e.g. stroke, tumor, liver
insufficiency).Focal neurological signs have not been found to
be part of the delirium syndrome. This implies that the brain
regions involved in causing delirium are areas other than those
involved in supporting primary motor and sensory functions
(Doyle and Warden, 1996).

This is not to suggest that delirium can only occur after
structural damage to these regions; rather, these regions may
represent the most vulnerable or the ‘final common’ neural
pathways for causing delirium symptoms resulting from many
different structural or physiological effects on the brain (Doyle
and Warden, 1996).

Neurochemistry of postoperative delirium

Almost nothing is known about pathophysiological
mechanisms in delirium, and pathogenetic hypotheses are
speculative and largely based on animal research (Mast,
1998).

1-Neurotransmitter hypothesis:
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