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ABSTRACT
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Delirium is a common, but an often underdiagnosed complication in the elderly following major

surgery. Recognising delirium in early stages and diagnosing the condition based on established
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criteria can improve the outcome and management. Managing delirium with environmental,
supportive and pharmacological interventions will possibly reduce the incidence and side-effects
associated with post-operative delirium. The purpose of this article is to provide an over view of
the current knowledge about the disease, diagnosis, pathogenesis, preventive strategies, and
treatment of post-operative delirium.
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INTRODUCTION

The longevity of the elderly has increased over
recent years because of better medical care and living
conditions.!  However, anaesthetic complications
in elderly still mount a considerable challenge to
the attending anaesthesiologist. Delirium is one
of the common post-operative complications in
elderly patients associated with increased morbidity
and mortality. It may result in prolonged hospital
stay, additional investigations and increased cost
of treatment.”’ The incidence ranges from 9%-87%
depending on the patient population and the degree
of operative stress.”’ The word “delirium” is derived
from Latin word ‘delirare’, which means ‘to be out of
one’s furrow’. This syndrome was first reported during
the period of Hippocrates. It is usually seen on the first
or second post-operative day, and symptoms are often
aggravated at night. Early investigation and treatment
are important to reduce the associated complications.?!
An extensive literature search was performed through
electronic databases such as PubMed, Google Scholar,
and Medline, for articles published between 1918
and 2014 with keywords ‘post-operative’, ‘delirium’,
‘geriatric’, ‘elderly’. The articles were further searched

from the cross references and full text articles relevant
to modern practice were reviewed.

DEFINITION

Delirium can be defined as an ‘acute confusional
state’, which can also be a part of fluctuating
neuropsychiatric clinical syndrome and clinically
manifesting as a disturbed state of consciousness,
cognitive dysfunction or alteration in perception
and behaviour. The onset is usually over 1-2 days
and can deteriorate further with poor prognosis if
appropriate intervention is delayed. However, it can
be prevented and treated if dealt with urgently.®
Delirium may be confused with dementia, which
has an insidious onset and progressive course with
clear consciousness until the end stages. Clinically
speaking, delirium generally relates to awareness and
dementia to memory.

Robinson et al.,” by using the validated tools of the
confusion assessment method (CAM)-Intensive Care
Unit (ICU) and Richmond Agitation - Sedation Scale
(RASS) measured delirium and classified delirium
into three different types as hyperactive, hypoactive,
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mixed type based on motor activity. The patients who
show positive RASS scores are defined as hyperactive
(pure agitation) and those with negative RASS scores
are classified as hypoactive (pure lethargy) and patient
with either positive or negative scores are classified
as mixed type (fluctuation between lethargy and
agitation). The more common hypoactive patients
have higher mortality and poor outcome.

DIAGNOSIS

Delirium is diagnosed if the patient develops
inattention, disorganised thinking or coma of abrupt
onset and fluctuating course. They may have one or
more combination of the following symptoms, which
include alteration in consciousness, cognitive deficit,
hallucinations, psychomotor disturbances, lethargy,
agitation, alteration in the sleep-wake cycle and
emotional disturbances.

Patient assessment for delirium can be performed with
the help of tools such as mini mental scale examination
(MMSE), CAM for the intensive care unit (CAM-ICU),
delirium writing test and others [Table 1].

Mini mental scale examination'®

Among the earliest assessments, the MMSE is an
11 question bedside screening tool to measure only
the cognitive function. MMSE assesses attention,
calculation, recall, orientation and language. A score

of 0 represents profound cognitive impairment, and a
score of 30 suggest intact cognition. However, it does
not differentiate between delirium and dementia.

Confusion assessment method-intensive care unit?
This modified tool for ICU patients, which can be used
in mechanically ventilated and nonverbal patients,
consists of four diagnostic criteria: Acute onset,
fluctuating course (primary symptoms), disorganised
thinking and altered level of consciousness (secondary
symptoms). Patients with two primary symptoms and
one secondary symptom are considered to be suffering
from delirium.

The Neelon and Champagne (NEECHAM) Confusion
scale!”

It is commonly used as a screening tool to assess the
psychological state on daily basis, while providing
routine nursing care to the patients by non-specialist
doctors, nurses and paramedical staff. It mainly
comprises of 3 subscales to evaluate the mental state.
Cognitive functions such as attention, orientation
and ability to follow the command are measured by
subscale-1 and relates to scores between 0 and 14.
Behavioural assessment is measured by subscale-2,
which comprises of three items namely appearance,
motor and verbal behaviour corresponding to scores
between 0 and 10. Temperature, blood pressure
heart rate and respiration stability, oxygen saturation
and urinary control are measured by subscale-3 as

Table 1: Some instruments for assessment of delirium!?¢1%

Instrument Type of instrument

Remarks

MMSE Assessment of cognitive function

The DSM of mental disorders

NEECHAM confusion scale
E-PASS

Screening instrument

Likely to precipitate delirium
Delirium writing test

CAM Screening instrument

CAM for ICU assessment tool

Detection and diagnosis of delirium

Assessment of post-operative complications:

Pre-operative or post-operative assessment

Diagnostic instrument specifically for ICU patients

Identifies cognitive disturbances; does not
distinguish between delirium and dementia;
diagnosis of delirium needs to be confirmed by ICD-
10 or DSM-IV criteria

DSM IV - emphasis on disturbance in
consciousness and inattention among the major
criteria and describes five main types of delirium
based on aetiology

Can be used by nurses and non-psychiatrists
Predicting and recognising the risk of post-operative
complications

Uses reluctance to write, motor impairment and
spatial disorderness

Enables non-psychiatric clinicians for quick
detection of delirium in high-risk settings. Can

be administered in <56 min. Has been used as a
diagnostic instrument also

Designed specifically for use in non-verbal

(i.e., mechanically ventilated) patients; can be
administered if the patient is arousable to voice
without the need for physical stimulation; takes 1-2
min to administer; covers delirium symptomatology
comprehensively

MMSE - Mini mental scale examination; DSM — Diagnostic and Statistical Manual; NEECHAM — Neelon and Champagne; E-PASS - Estimation of physiologic
ability and surgical stress; CAM — Confusion assessment method; ICU — Intensive Care Unit; ICD — International Classification of Diseases
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a component of physiological functioning. Rating
is done on the basis of scores between 0 (minimal
responsiveness) and 30 (normal function). A score
below 20 points indicate moderate to severe delirium,
a score between 20 and 24 suggests mild or early
development of delirium. A score of 25 and 26 suggests
that the patient is ‘not delirious’ but the patients are at
high-risk for development of delirium and a score of
27-30 indicates normal function.”

The Diagnostic and Statistical Manual (DSM) of mental
disorders'®

The American Psychiatric Association developed
a tool for detection and diagnosis of delirium. Its
updated version retains the emphasis on disturbance
in consciousness and inattention among the major
criteria and describes five main types of delirium
based on aetiology.

Estimation of physiologic ability and surgical

stress!®!

Basically, these scores emphasise the importance of
surgical stress in eliciting various immune response
from the host body so as to maintain physiological
milieu. The measurement is based on the combination
of pre-operative risk score, a surgical stress score, and
a comprehensive risk score. This can be extremely
useful in predicting post-operative complications;
thus, enabling a proactive approach to recognise and
treat the post-operative complications with a suitable
therapeutic intervention thereby reducing morbidity
and mortality. This scoring system is brief, simple, and
reproducible and can be useful in all types of hospitals.

Delirium writing test!°!

This test may be used on the pre-operative day (for
baseline) or whenever the patient seems mentally
disturbed in the post-operative period and the criteria
assessed are reluctance to write, motor impairment
and spatial disorderliness.

Differential diagnosis and risk factors

Sub-syndromal delirium

This condition was first defined by Ouimet et al.
Though it resembles delirium, the features do not meet
the criteria for full-blown clinical delirium!* and also
they do not have the same risk factors. Sub-syndromal
delirium constitutes a graded step in the spectrum of
brain dysfunction severity.

The differential diagnosis of delirium includes
alcohol withdrawal syndrome, delirium tremens
and fat embolism syndrome. The cause of delirium
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is multifactorial and the risk factors for developing
delirium are additive and it is important to identify
the various risk factors at the earliest to prevent the
onset and shorten the duration of delirium.

When people first present to the hospital for long-term
care, the following risk factors are assessed namely
age 65 years or older, cognitive impairment (past or
present) and/or dementia, type of surgery, severe
illness, metabolic derangements, alcohol abuse and
sleep deprivation.

Indicators of delirium at presentation
A recent change or alteration in behaviour in people
at risk (within hours or days) can be an indicator of
delirium during initial clinical presentation. The
symptomatology may be reported by the person at
risk, or by the carer or relative. Vigilance for behaviour
indicating hypoactive delirium is important. These
behaviour changes may affect:

* Cognitive functions: Presenting as worsened
concentration, slow responses, and confusion.

*  Perception: Visual or auditory hallucinations may
get affected

* Physical function: Deterioration may present
as reduced mobility, reduced movement,
restlessness, agitation, changes in appetite, and
sleep disturbance.

e Social behaviour: May manifest as lack of
cooperation with reasonable requests, withdrawal,
or alterations in communication, mood and/or
attitude.

Peri-operative triggers

Uncontrolled pain and non-judicious use of opioids are
independent risk factors for possible development of
delirium post-operatively. This clinical entity is further
augmented by presence of hypoxemia, hypercarbia,
metabolic disorders and/or sepsis. Other possible
triggering mechanism may include but are not limited
to use of physical restraints, malnutrition, urinary
catheterisation, electrolyte and fluid abnormalities,
anaemia, increased surgical blood loss and greater
intraoperative transfusion.!*

AETIOLOGY AND PATHOPHYSIOLOGY

Delirium most probably results from an imbalance
in the synthesis, release and inactivation of neuro-
transmitters, which are normally responsible for
coordinating cognition, mood and behaviour.
It is augmented by an acute imbalance of the
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neurotransmitter pool in vivo, alteration in oxidative
metabolism and inflammatory process in the body.
Three specific neurotransmitter systems involved in
the development of delirium include glutaminergic,
dopaminergic and cholinergic pathways.['! Among
various hypotheses proposed for development of
delirium, increased level of dopamine and reduced
level of acetylcholine™ (causing increased neural
excitability) are commonly implicated. Tryptophan
which is a precursor for serotonin and melatonin
production plays a role in the development of
delirium."s! Phenylalanine, is also associated in
the development of delirium by competing with
tryptophan and also reduces levels of serotonin and
melatonin. Phenylalanine is actively transported
across the blood-brain barrier and is converted into
DOPA thereby producing delirium.!®

The inflammatory response causes release of cytokines
interleukin-1 (IL-1), IL-2,IL-6, tumournecrosis factor-c,
and interferon-o. which leads to a prothrombotic state,
that can result in reduced cerebral blood flow possibly
triggering delirium. It also increases the dopamine
and decreases the acetylcholine levels.!'”! In addition,
it also affects the permeability of the blood-brain
barrier. In normal individual, thalamus act as a filter
for the information flowing to the cerebral cortex.!*l
Neurotransmitter imbalance caused by the disease or
medication results in thalamic dysfunction and leads
on to delirium.

DRUGS IMPLICATED IN CAUSATION OF DELIRIUM

Opioid and anticholinergic drugs are most commonly
associated with development of delirium. The opioids,
particularly meperidine alter the neurotransmitter
level (acetylcholine and serotonin) and by its direct
neurotoxic and anticholinergic activity may produce
delirium (indirect effects can be by its metabolite,
normeperidine). The post-operative sedation induces
delirium by interfering with normal sleep, which
results in acetylcholine depletion!® and diminished
melatonin formation.™?

The role of anaesthesia in development of delirium
remains unclear. A recent meta-analysis concluded that
general anaesthesia has an increased risk of developing
post-operative cognitive dysfunction as compared to
regional anaesthesia.” The plausible reason for the
increased incidence for delirium following general
anaesthesia may be attributed to hypoxemia resulting
from residual effects of non-depolarising muscle
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relaxants. The drugs such as central nervous system
depressant drugs, H2-antagonists, anti-cholinergics,
digitalis, phenytoin, lignocaine, first-generation
antihistamines (hydroxyzine), anti-hypertensives
(b-blockers, methyldopa) and aminophylline are some
of the drugs implicated in causing delirium and should
be used with caution.®"

PREVENTIVE STRATEGIES AND MANAGEMENT

Delirium is preventable or its severity can be
lessened. Morandi et al. introduced ‘ABCDE bundle’
in the prevention of delirium, that includes: Awake
and breathing, choice of sedation, daily delirium
monitoring, early mobility and exercise.”” The
Yale Delirium Prevention Trial®¥ targeted six risk
factors, which include cognitive impairment, hearing
impairment, visual impairment, sleep deprivation,
immobility and dehydration.

Management of delirium

Prevention and management of delirium may include
non-pharmacological and pharmacological methods
depending upon the stage or severity of the clinical
symptomatology

Non-pharmacological management

Formulation of pre-operative strategies should be
the first-line of therapeutic intervention in the
management of delirious patients. To ensure a calm
and quiet environment the patient is usually provided
with clocks, calendars and frequent re-orientation
material. The presence of familiar family members,
limiting room and staff changes, and minimising the
night time disruptions help in uninterrupted sleep
and maintain normal sleep-wake cycles. Providing
access to glasses and hearing aids can largely help
in communication and maintenance of nurse to
patient or doctor to patient rapport besides a smooth
communication with relatives and friends. Cognitive
impairment can be treated with orientation protocol
and therapeutic activities protocol.

Pharmacological management

Main aims of the pharmacological intervention in
delirium are directed at prophylaxis (to prevent the
development of delirium) or therapeutic management
(after delirium has developed). Before starting the
drugs one should rule out the reversible causes of
delirium such as hypoxia, hypoglycaemia, infection
and sepsis. Pharmacological management should be
reserved for those who are potentially dangerous to
themselves or to others.
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Haloperidol is a convenient drug, which is most
frequently used in the treatment of delirium.?¥
Because of increased sensitivity of elderly patients,
the drugs should be administered in small doses
and titrated to the effective dose.?® Haloperidol
antagonises the D, receptor in numerous higher
pathways, leading to restoration of hippocampal
function and reversing hallucination.?’ However, in
hypoactive delirium it can worsen the symptoms due
to dopamine deficiency. The optimal dosing schedule
of haloperidol has not yet been established. However,
a commonly used schedule is 2.5-5 mg intravenously
(IV)every 6 h. Ithasbeen used as a continuous infusion
in severe cases; however, this does not represent
routine practice.?”! IV administration of haloperidol
is preferable to intramuscular administration since
drug absorption after intramuscular administration
may be inconsistent, particularly in critically ill
patients with hemodynamic instability and variable
muscle perfusion characteristics. In addition, painful
intramuscular injections can exacerbate paranoia,
agitation, and treatment noncompliance. Moreover,
use of IV haloperidol is less likely to produce
extrapyramidal symptoms than intramuscular or
even oral haloperidol.®®! If agitation is mild, it is
reasonable to start with 0.5-2.5 mg. of IV haloperidol,
if it is moderate, 5-10 mg IV is given, and if severe,
10 mg IV is given at the outset. The side-effects of
haloperidol includes torsades de-pointes, malignant-
hyperthermia and extra pyramidal movement
disorders, which should be watched for during the
treatment of delirium. Electrocardiogram monitoring
is essential for patients receiving IV injection of
haloperidol. Haloperidol and heparin should not be
given in the same IV line because of the possibility of
forming a precipitate.

Atypical anti-psychotic drugs such as risperidone,
olanzapine, ziprasidone are considered as possible
alternatives to haloperidol. The molecular action
is exerted not only on dopamine receptors but
also influences serotonin, acetylcholine and
norepinephrine neurotransmission. Atypical anti-
psychotics also have severe adverse effects like that
of haloperidol; as such titrated minimal effective
doses should be used. Enteral administration is
required as there are no IV preparations available.
They are metabolised in the liver and have active
metabolites. Patients with hypo active delirium may
benefit by the use of atypical anti-psychotics (such as
olanzapine, quetiapine)®®! because of global effect on
neurotransmitter equilibrium.
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Other pharmacological agents

Lorazepam 1-2 mg IV every 2—4 h is useful in alcohol
withdrawal syndrome to control agitation. The use
of benzodiazepines in other patients’ sub-groups has
been identified as independent risk factors for delirium
development. Physostigmine is effective in delirium
caused by anti-cholinergic syndrome. Vitamin B12 is
useful as a replacement in alcoholic patients. Newer
alpha 2 agonist dexmedetomidine appears to be a
potentially better agent in providing sedation and
anxiolysis without respiratory depression.’” The
mechanism of action is focussed on the receptors of
the locus coeruleus for the anxiolytic effects, whereas
pain control is through spinal cord receptors.?*"

SUMMARY

Delirium is a common feature in the post-operative
period in the elderly patients associated with acute
alteration in attention and cognitive impairment,
which is responsible for the significant increase in both
morbidity and mortality. Multiple factors predispose a
patient to different forms of delirium. The reversible
causes must be identified and treated promptly. Anti-
psychotic drugs are helpful in the treatment of delirium
and haloperidol given IV remains the treatment of
choice. No non-pharmacological approach or drugs
has been shown to be beneficial once delirium
is established. A wider knowledge of the various
drug actions and interactions, pathophysiological
knowledge and clinical awareness can help an
anaesthesiologist to counter the possible deleterious
effects of delirium during the peri-operative period.
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