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BACKGROUND



                           The word cognition is derived from the Latin word cognoscere, meaning “to come to know”. Cognition is process concerned with the acquisition, storage, retrieval and processing of knowledge.Cognitive dysfunction is characterized by changes in perception, recognition, thinking and memory. These are mental processes essential for everyday living and should not be confused with intelligence. Patients complain when these processes are disrupted and often describe their dysfunction in terms of memory loss, poor concentration, a slowing down of executive function and abstract thought. 

INTRODUCTION
                                Impairment of cognition usually occurs after surgery and anaesthesia in elderly patients; it can be categorized into delirium, POCD and dementia. These conditions are distinguished by the timings of their presentation and duration of symptoms. Derangement of higher mental functions is known to occur in the postoperative period. It could manifest immediately after surgery in the form of Post operative delirium (POD) characterized by disturbance of attention and reduced clarity of awareness of the environment. Delirium in the postoperative period can be divided into emergence delirium and POD based on the time of onset.

                                   Emergence delirium is seen during or immediately after emergence from general anaesthesia and usually resolves within minutes or hours. It can occur in all age groups, with some predominance in children. It seems to be directly related with the administration of general anaesthesia, because it occurs during the emergence process, and usually resolves without any sequelae. Emergence delirium fits the Diagnostic and Statistical Manual of Mental Disorders (DSM – IV) diagnostic criteria for “a substance-induced delirium”. (3)
                                  POD listed in the DSM -IV, is characterized by inattention, disorganized thinking and altered level of consciousness with acute onset and fluctuating course, which most frequently occurs 24 to 72 hours after surgery. While some patients develop POD, others develop a later onset form of postoperative cognitive decline known as postoperative cognitive dysfunction (POCD). The POCD develops 72 hours to 1 week after surgery, it is known as Early POCD, when it develops after weeks and lasts for months or persists permanently, it is known as Delayed POCD.
                                      The definition of POCD is neither included in the DSM-V nor in International Classification of Diseases [ICD-10]. POCD is defined by the International Society of Postoperative Cognitive Dysfunction (ISPOCD) as new onset of subtle deficits in one or more discrete domains of cognition, which include attention, concentration, executive function, verbal memory, visuospatial abstraction and psychomotor speed. The diagnosis requires sensitive pre surgical and postsurgical battery of neuro cognitive testing.           
                            POCD commonly occurs after cardiac surgery as well as major non-cardiac surgery. It primarily affects older patients. The American College of Cardiology and the American Heart Association has classified the neurological complications after cardiac surgery into two types. Type-I includes stroke and transient ischemic episodes, coma and fatal brain injury. These deficits are clearly defined diagnosis and can be detected by clinical neurological examination. Type-II neurological deficits are diffuse and not well-defined, and include delirium and postoperative cognitive dysfunction (POCD), involving deficits of memory, concentration and psychomotor speed.

                    Hospital admission results in sensory overload for elderly patients due to hostile environments (noise, lights, immobilization), anxiety generated by sleep deprivation, pain and removal from family environment may contribute to POCD. This factor leads delayed postoperative movements and prevents early rehabilitation, contributing to significant increase in morbidity, mortality and hospital costs. The long term consequences of POCD are decreased quality of life, early withdrawal from the work force and increased dependency on society.
EPIDEMIOLOGY 

                 Although Savage noted in 1897 that cognitive abnormality after surgery could be temporary or permanent, the first systematic description of POCD is typically attributed to Bedford(1). Bedford reviewed the records of more than 1,000 patients who had undergone surgery during the previous 5 years. Based on this retrospective investigation, he determined that 10% of the patients had some form of cognitive deterioration since their surgeries, including 1.5% who had frank dementia. In the late 1970s, concern about the cognitive sequelae of “on-pump” coronary artery bypass graft (CABG) surgery led to a renewed interest in POCD. The landmark study into non-cardiac POCD was conducted by the ISPOCD study group published in 1998 demonstrating that amongst major non-cardiac surgical patients greater than 60 years old POCD was present in 25.8% of patients at one week and 9.9% at 3 months post operatively. (2)                      

 DEFINITIONS  

 Postoperative delirium is an acute change in cognition and the most reproducible clinical criteria for delirium is a decreased ability to focus, sustain, or shift attention that cannot be explained by a preexisting or evolving disorder, such as dementia or psychosis. Other cognitive processes, including perception, memory, and language may also be disturbed. The severity of the disturbance tends to fluctuate during the course of the day with accompanying disruption of the sleep-wake cycle. Depending on the subtype of delirium, the patient’s level of arousal may range from agitated or hyper vigilant (hyperactive subtype) to somnolent or lethargic (hypoactive subtype) or may even oscillate between the extremes (mixed subtype).
  Emergence delirium is characterized by psychomotor agitation ranging from frequent, non purposeful movement to overt physical aggressiveness that occurs immediately or shortly after emergence from anaesthesia and is self-limited.

  Postoperative cognitive Dysfunction is simply a deviation from normal cognition; however the definition of the extent of deviation varies among studies. Currently there is no standardized definition of POCD so the closest term in ICD-10 is “mild cognitive impairment. The diagnosis of Mild Cognitive Impairment requires evidence of (1) a decline in memory and (2) a decline of at least one of the following cognitive abilities: a)Ability to generate coherent speech or understand spoken or written language b)Ability to recognize or identify objects, assuming intact sensory function c)Ability to execute motor activities, assuming intact motor abilities, sensory function and comprehension of required tasks d) Ability to think abstractly, make sound judgments and plan and carry out complex tasks.
INCIDENCE
                    Incidence of POCD is highly dependent on the number and types of cognitive tests used, and the statistical analysis used to define a significant change in cognitive function. The ISPOCD1 Study definitional criteria were used to compare the relative prevalence of POCD in diverse surgical populations. Monk et al reported the incidence of POCD after major non cardiac surgery as 36.6% in young (18-39 years), 30.4% in middle-aged (40-59 years), and 41.4% in elderly (≥ 60 years) patients at hospital discharge.(6) Three months after surgery, the prevalence had declined to 5.7%, 5.6%, and 12.7%, respectively. Canet et al reported the incidence of POCD after minor surgery in patients aged 60 years or older as 6.8% at 1 month and 6.6% at 3 months postoperatively. 

                        Early POCD (1 week after surgery) is common and similar in incidence in any age group after major non-cardiac surgery performed under general anaesthesia. Late POCD (3 months after surgery) is less common than early POCD, but with a clear relationship with age (7% in those aged >60 years and 14% in those aged >70 years). Early POCD is more common after major surgery (25.8%) than after minor surgery (6.8%), and is higher in inpatients. The difference in late POCD is much smaller (6.6% vs. 9.9%).

              . There was a higher mortality after surgery in patients who had both early and late POCD (5 times more likely to be dead 1 year after surgery) or just late POCD. Early POCD was found to predispose to an increased risk of being unemployed. In patients who were found to have late POCD, memory disturbance was prominent, and patients with executive function disturbance had more severe functional impairment in terms of instrumental activities of daily living. (2)
RISK FACTOR
                   Old Age is considered a major risk factor for POCD and Strom et al summarized seven mechanisms to explain the higher incidence of POCD in older subjects.This includes decreased brain volume, decreased density of the blood-brain barrier, decreased neurogenesis, decreased baseline cognition, decreased cognitive reserve, increased likelihood of inflammation, and cerebro vascular disease. Age has consistently been found to be an important risk factor for POCD, independent of type of surgery. After major non-cardiac surgery, for instance, the incidence has been found to be 7% in those 60–70 years versus 14% in those 70 years or older. In middle-aged patients, the risk of POCD is lower and at three months the incidence of deterioration in neuropsychological test results is not significantly different compared with healthy volunteers, with approximately 6% demonstrating POCD
                The type of surgical procedure is a very important risk factor. The cardiac surgery patients are at particularly high risk, which has been attributed to the use of cardiopulmonary bypass whereby emboli consisting of air, lipid and other materials in the system are known to reach the brain. In cardiac surgery, well-established risk factors for POCD include the amount of time on cardiopulmonary bypass, age, poor cardiac function and arrhythmia and use of off pump CAB technique, membrane oxygenator, alpha stat ph management and identification of plaque by epiaortic ultrasound. Non-cardiac surgery carries a lower risk for POCD. After minor surgery, a very low risk of POCD has been reported, especially if performed on an outpatient basis, for which the incidence is probably no more than 4%.        

                ISPOCD- 1 study concluded that increasing age and duration of anaesthesia, lower education, a second operation, cardiac and orthopaedic surgery, postoperative infections, and respiratory complications were risk factors for early postoperative cognitive dysfunction, but Hypoxemia and hypotension were not significant risk factors at any time. Increasing age, Pre exiting mild cognitive impairment, previous cerebral vascular accident, high alcohol intake, early POCD, post operative delirium were risk factor for late POCD.

ETIOLOGY

                      POCD is the result of brain cell damage caused by toxic substances or hypoxia. Toxic substances could be drugs such as general anaesthetics or analgesics, but also the surgery induced release of hormone or inflammatory mediators of combination of these factors. Hypoxia may result from arterial hypoxemia or low perfusion caused by low cardiac output, inappropriate blood flow distribution, thrombosis or embolism.

PATHOGENESIS
                              The pathogenesis of cognitive dysfunction is not fully understood, but is likely to be multifactorial. The leading hypotheses for the pathogenesis of cognitive dysfunction are a) neurotoxicity b) neuromodulatory and c) neuroinflammatory mechanisms which may co-exists. (11)
a) Neurotoxicity   There is many studies revealing anaesthetics to be powerful modulators of neuronal development and function. Experimental work in young rodent and primate brains demonstrate the effect of anaesthesia on developmental neuro apoptosis, neuronal network assembly, and neurogenesis; due to their effect on GABA receptors, brain derived neurotropic factor (BDNF), oxidative stress, ROS production, glial cell modulation, and activation of complement and inflammatory cascades.In older adults, anaesthesia appears to promote tau hyper phosphorylation; and it has been noted that the α5 GABAA receptor may play an important role in modulating postoperative decline following anaesthesia. Both inhalation and intravenous anaesthetics have been implicated although there may be variations between agents  

b) Defects in Neurotransmitters   In general the neurotransmitter alterations, particularly seen in association with delirium, include deficiencies in acetylcholine and or melatonin availability excess in dopamine, norepinephrine, and or glutamate release, and variable alterations in serotonin, histamine, and or γ-aminobutyric acid.

 c) Neuroinflammation the immune system and inflammatory mediators have a key role in the formation of memory and learning, and that their dysfunction has a role in the pathogenesis of cognitive dysfunction .Current study shown that most neurodegenerative disorders have an inflammatory component including both acute pathological conditions, such as traumatic brain injury and stroke, and chronic conditions, such as epilepsy, Alzheimer’s disease, Parkinson’s disease, and ageing.

            There were several animal studies that have implicated systemic and neuro inflammation in the pathogenesis of POCD , and shown that by reducing neuroinflammation the cognitive deficits can be prevented.Anaesthesia, surgery and critical illness exert a systemic inflammatory insult, which leads to neuroinflammation via direct passage of cytokines and macrophages over the blood brain barrier (BBB), receptor interactions across the BBB leading to cytokine production and neural communication via vagal afferents. Neuroinflammation consists of increased production of cytokines and reactive oxygen species that activate microglial and lead to synaptic and neuronal disruption. It is possible that the ageing brain, or the brain exposed to a chronic low level of inflammation due to disease such as diabetes, is further ‘primed’ to produce noxious substances on exposure to additional inflammatory insults such as surgery  the so called microglial ‘priming’ hypothesis .(15) Alternative hypotheses include that disruption of the endothelial function (particularly in the BBB) due to hypoxia, endotoxin and inflammatory cytokine release, direct injury from surgical trauma or haemodynamic shear stress, may lead to increased movement across endothelial membranes, vasoconstriction, coagulation, and may lead to end organ dysfunction including POCD 

Anaesthesia anaesthetics given during surgery produce changes in the patient’s behavioral state by modifying brain activity by two mechanisms: dose-dependent global and regionally specific suppression of neuronal activity and disruption of functional interactivity within distributed neural networks. Neurotransmitter gated ion channels, particularly receptors for γ-aminobutyric acid (GABA), glutamate and N-methyl D-aspartate (NMDA) channels are modulated by most anaesthetics, at both synaptic and extra synaptic sites. Neuronal nicotinic acetylcholine receptors (nAChRs) consist of different subunits, α and β, with different subtype arrangements corresponding to distinct pharmacological and functional properties. It has been demonstrated that nAChRs are involved in cognitive processes such as learning and memory and control of movement in healthy subjects.Although nAChRs are not directly involved in the hypnotic component of anaesthesia, there is a modulation of central nicotinic transmissions by inhalational agents. Several intravenous anaesthetics, such as barbiturates and etomidate, exert an inhibitory effect on nAChRs, but propofol exerts effects only at concentrations higher than those necessary for anaesthesia.
      Sleep has anabolic, restorative properties that improve both neuro cognitive and immune function. For example, both NREM and REM sleep are necessary for the consolidation of learning and memory while sleep deprivation results in cognitive dysfunction. Sleep disturbance is commonly observed in the hospital setting and include changes to sleep patterns and quality (especially sleep fragmentation), as well as sleep architecture. Studies have shown that fragmented sleep is prevalent due to frequent arousals and awakenings, and that sleep architecture is altered with an increase in light sleep, and a decrease in restorative slow wave sleep. Lack of sleep hygiene results in cognitive dysfunction, contributes to delirium, adversely affects immunity, and independently increases both morbidity and mortality. Although many sedative and analgesic agents potently suppress slow wave sleep, anaesthetics have different action targets and ultimately different consequences. 
    Genetic P selectin and CRP gene both contribute to modulating the susceptibility to POCD. Following cardiac surgery specifically loss function minor alleles of CRP 1057 A>C and SELP 1087 G>A independently associated with reduction in observed incidence of POCD. Apo lipoprotein E4 is a known marker for neurodegenerative diseases, but was not found useful for assessment of POCD
ASSESMENT
                                     Many test have been used in the assessment of cognitive function .The test must be reliable repeatable and have high test- retest reliability ,making it suitable for characterizing changes over time. Choice of tests is important because different cognitive tests differ in their susceptibility to confounders such as practice and floor and ceiling effects. For a test that is susceptible to practice effects, a cognitively intact subject would be expected to improve his performance when repeating a test, and so this should be taken into account when analyzing the results of repeated tests. Floor effects occur when a test is too difficult, resulting in low baseline scores, and reducing the chances of detecting a postoperative decline, particularly when a decline is defined in absolute terms. Ceiling effects are the result of tests being too easy, so that some subjects are able to achieve maximum scores despite cognitive decline. Test should have short administration time, have parallel version (multiple test for each domain used at subsequent test application) portable.

                       Interpretation of tests may also have a critical influence on reported incidences of POCD. The outcome in a given patient or group when using a specific test battery depends strongly on the statistical methods used to define the cut-off point between POCD and normal variation in cognitive function .Commonly used analytic criteria are a percentage change from baseline in a defined number of tests (usually a decline > 20% in two or more tests) or an absolute decline from baseline scores greater than a defined proportion of the standard deviation of the two or more tests (usually> 1 SD, calculated from baseline scores) These statistical methods do not relate cognitive decline with data from age-matched healthy controls, and thus fail to account for learning effects and normal variability and cognitive decline that would occur in a healthy population over the same period of time .The reliable change index is an alternative method that relates the change scores to the normal test-retest variation in an age-matched control population, and is increasingly used in POCD research.(17)    
                   The Mini-Mental Status Examination (MMSE) can be used in routine practice to identify preoperative subclinical dementia that would put patients at higher than usual risk for developing POCD. It is a screening test for dementia and has sensitivity of 87% and specificity of 82% and is less time consuming than neuropsychological testing but lacks sensitivity for detecting mild dementia.It contain questions relating to temporal and spatial orientation, tasks relating to retentiveness, recollection, attention and correctness, and an assessment of language and the ability to write and draw. It takes about 5minutes to administer. The MMSE is sometimes used to quantify POCD, but it is not suitable for this purpose because of a marked learning effect. The Telephone Interview for Cognitive Status (TICS) is used when a personal evaluation of global cognitive function is impractical, for example, in epidemiological studies of large populations or in patients who are unable to follow up visits and in patients unable to read or write. The test consists of an interview script with 11 items that assess spatial and temporal orientation skills, mind control, memory, general information, language and calculations. 
 Short Cognitive Performance Test (SKT) is a shorter alternative consisting of nine subtests. The entire test can be administered in about 15 minutes and is thus suitable for perioperative use. The pictures shown are to be named (time measured in seconds). After a brief pause, how many of these pictures the subject can remember (short-term memory). Board for Subtests the numbers are to be read out loud, sorted in ascending order, and then re-sorted in the area below. The time needed for this is measured. The purpose of the subtests is to assess information processing and motor skills. (8) 
The Cognitive Failure Questionnaire (CFQ) is a suitable means of documenting the subjective symptoms by self-assessment of patients who are at risk. It employs 25 different items to assess the frequency of cognitive errors in everyday life relating to conceptualization, memory, and motor performance on a verbal scale. Computerized testing offers the advantage of standardized test administration and accurate capturing of reaction time and data, (www.cogstate.com).

                  The following tests were named as core tests in a consensus recommendation for diagnosis of POCD issued in 1995.1) The Rey Auditory Verbal Learning Test (a word learning test), 2) The Trail Making Test, Parts A and B (ability to perform combined tasks) 3) The Grooved Pegboard Test (manual dexterity) 4) The Digit Span Test (ability to remember a sequence of numbers). (5)
 The Verbal Learning Test (VLT) consists of a list of 15 words to be memorized and recalled in three successive attempts (VLT/A-B-C), with delayed recall after 15 to 25 minutes (VLT-D). The number of recalled words and the number of errors for each presentation are evaluated. The VLT assesses the immediate, consolidated and long-term memory. The Symbol Digit Modalities Test (SDMT) assesses short-term memory, visual-spatial ability and attention. It also assesses the individual’s ability to organize, plan and seek strategies to carry out the task in less time and with greater amount of symbols in 180 seconds.  The individual has to reproduce the symbols exemplified in a card in the spaces below the corresponding numbers. (7)
The Trail Making Test (TMT) The subject must draw lines connecting consecutively numbered circles in part A. In part B, the subject must draw lines alternately connecting circles with letters and numbers in an increasing sequence. Besides alternate and selective attention, the test involves complex visual screening and manual dexterity (Part A), and executive processes (Part B). Among the executive processes, inhibitory ability and cognitive alternation seem to be those most required in performing the task. Time and number of errors are evaluated in each part.

                            Several investigators have searched for biomarkers of POCD for diagnostic or prognostic purposes. In a pilot study, Price et al. evaluated whether preoperative MRI neuro imaging might predict POCD in non demented patients. They found that reduced hippocampal entorhinal volume predicted memory change; moreover, the degree of leukoaraiosis and lacunar volume predicted decrements in executive function. Similarly, increased levels of IL-6 and S-100B correlated well with the incidence of POCD.(15) Other markers that have been studied include tau protein, malonaldehyde, melatonin level, neutrophil-lymphocyte ratio, and aspartic acid level, some with promising results. However, further study is needed to prospectively validate how useful these biomarkers might be to identify high risk patients or those who might benefit from prophylactic or therapeutic intervention.

TREATMENT  
                 Anti-inflammatory and neuroprotective therapies have been investigated for their potential to prevent POCD. In one animal study, neutralizing antibody to alarmin, a high-mobility groupbox1 protein involved in neuro-inflammation, prevented the inflammatory response and decreased the incidence of memory deficits. Similarly, resolvins are potent endogenous lipid mediators that are biosynthesized during the resolution phase of inflammation. Aspirin has been shown to trigger resolvin D1 production which in turn attenuated the effect of memory decline. Minocycline mitigated isoflurane induced cognitive impairment in aged rats. Atorvastatin an anti-inflammatory drug, attenuated in vivo reduction of the hippocampal dependent fear response induced by surgery 
              An animal study suggests that amantadine attenuates learning and memory impairment after surgical intervention. Dexmedetomidine attenuated isoflurane-induced neurocognitive impairment in developing neonatal rats. The role of intranasal insulin in maintenance of normoglycemia which lead to decreased tau hyperphosphorylation and improved cognitive outcome. The effects of dexamethasone on the incidence of POCD were reported with varying results. One study reported a beneficial effect of low dose [0.1 mg/kg] dexamethasone on the incidence of POCD but a harmful effect with high dose [0.2 mg/kg] administration. Another study reported that high dose [1 mg/kg] dexamethasone is not beneficial.

PREVENTIVE STRATEGIES
          surgery   The decision whether to perform an extensive surgical procedure on an elderly, co morbid patient should be based on a critical evaluation of the potential benefit of the operation weighed against its potential harm, including cognitive impairment (even if transient).A MMSE can be considered before and after surgery for patients that are at risk for POCD [elderly, patients with baseline dementia or cognitive deficits] in order to establish a baseline and monitor for the occurrence of POCD. Pre operative discussion with patients and families regarding long term effects of  POCD.
            POCD after first week seems to be less common after minor surgery than after major surgery. POCD is more common and more severe after extensive surgery like carotid end arterectomy. There has been no systematic study for reduction in the incidence and severity of POCD through the use of minimally invasive surgical methods like laparoscopic surgery.
      Anaesthesia techniques Various studies have evaluated anaesthetic techniques and anaesthetic drugs used, as causatives factors for POCD. Regional anaesthesia does not appear to be superior to general anaesthesia in preventing prolonged POCD. A randomized study of regional versus general anaesthesia in 438 elderly patients found that there is no significant difference in the incidence of cognitive dysfunction 3 months after either general or regional anaesthesia Likewise, a meta-analysis of randomized controlled trials comparing off-pump with on-pump CABG found a lower risk of POCD at 1 and 3 months but not at 6 or 12 months after surgery. 
                     Administration of regular prescribed medication on the day of surgery like atorvastatin and donepezil are used in the treatment of neurodegenerative diseases. As a rule, the shorter the duration of action of the anaesthetic agent, the shorter the duration of cognitive impairment in the immediate post operative period. The routine use of midazolam except in populations that are felt to be at risk should be avoided unless strongly indicated. Meperidine should also be avoided. Cognitive impairment is clearly incompatible with the modern fast-track concepts of perioperative management that are supposed to enable the patient to cooperate actively in the early postoperative period. Inflammatory response and opioids are two risk factors for development of POCD.
                        Hypothermia in conjunction with inhalational anaesthetics enhances tau phosphorylation in animal studies which leads to increased memory deficits. Hyperthermia is also recognized as harmful in cardiac and brain surgeries. Hence, maintaining normothermia is strongly advocated. Hyperglycemia appears to be associated with POCD, and worsens outcome in neurosurgery and cardiac surgery. Normoglycemia should be maintained. Some studies found no causal relationship between cerebral hypoxia and low blood pressure and POCD.
                              There is conflicting evidence regarding depth of anaesthesia and POCD. Some evidence suggests the potential for higher rates of POCD with deeper anaesthesia, while more recent evidence seems to suggest that anaesthesia titrated to BIS-scores 40-60 improves the likelihood of POCD. It is recommended to avoid the use of anaesthetics for non-anaesthetic purposes, e.g. treating hypertension by increasing the dose of inhaled anaesthetic. Anaesthesia depth did not influence the inflammatory response to surgery.
                           Some studies suggest that for inhalational anaesthetics desflurane is superior to sevoflurane, and sevoflurane is superior to isoflurane in reducing POCD and there might even be a protective effect of inhalational anaesthesia, possibly mediated by so-called anaesthetic pre- and post-ischemic conditioning. Exposure to N2O in clinically relevant concentrations did not result in an increased incidence of postoperative delirium. These results suggest that N2O may be safely used in a balanced technique in geriatric surgical patients, without postoperative delirium. Dex medetomidine is the best current sedating agent for the mechanically ventilated patient that could enhance earlier release and decrease the incidence of delirium, but it is still unclear and decreases the incidence of POCD.
                       Epidural analgesia may be better than parenteral analgesia during the in hospital recovery period.Obviously myocardial ischemia should be avoided in general for several reasons, but recently gained insight indicates that maintenance of normal cardiac perfusion may reduce the chance for POCD. Furthermore, monitoring of cerebral oxygenation may be useful in selected patients, although this has not been shown to reduce the incidence of the disease
                          The same is true of tight intra operative management of homeostasis to keep the patient in fluid and electrolytes. Cognitive impairment is a leading manifestation of disturbed homeostasis .In the post operative period avoiding pain, hypoxia, hypocarbia, hypoglycemia, hypothermia and maintaining a good sleep hygiene by discouraging day time sleeping and early mobility and rehabilitation post surgery.
Conclusion

                Emergence delirium, postoperative delirium, and POCD are conditions of adverse cognitive change that are observed after anaesthesia and surgery. These adverse cognitive changes develop, resolve, and persist over different periods after surgery, are associated with different risk factors, and have different prognostic significance. Despite significant and many researches the POCD remains poorly defined. With many potential explanations are suggested, a definitive pathophysiology has not been described, and a direct causal relationship has not been confirmed between the disease and any suggested insult. POCD is an emerging public health problem worthy of further study to elucidate the risk factors, preventative and therapeutic strategies, and underlying pathophysiology. Anaesthetists should understand the current status of postoperative delirium and cognitive dysfunction and exercise vigilance to prevent it.
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