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four diagnostic criteria for a major neurocognitive disor-
der are i) Evidence of significant cognitive decline from 
a previous level of performance in one or more cogni-
tive domains, ii) Interference with independence in the 
daily activities, iii) Not exclusively in the context of a 
delirium, and iv) No other diagnosis better explaining the 
symptoms2.

Mini-mental state examination (MMSE) is a brief 
screening tool for the clinical examination of patients 
with dementia. MMSE is validated in Greek population15 
and assesses orientation, registration, attention, recall, 
and language. It should be highlighted that dementia de-
velops progressively and is a lifelong condition with poor 
prognosis11.

Risk Factors
The exact etiology of POD/POCD is still obscure. 

However, various risk factors are acknowledged to be as-
sociated with their development1,4. Advanced age, fewer 
years of education, and lower preoperative cognitive 
test scores are identified as strong, non-modifiable risk 
factors for POCD/POD1,16. Moreover, sleep disruption, 
preoperative vitamin-D deficiency, and diabetes mellitus 
have also been recognized as independent risk factors for 
POCD (1.26-fold higher risk for POCD)16-19. Regarding 
the advanced age, it should be noted that patients older 
than 60 years are suffering from POCD more than twice 
as often compared to younger patients20. A possible ex-
planation could be that older patients have many co-mor-
bidities (cerebral, cardiac, and vascular diseases) which 
lead to a greater cerebral white matter damages5,21-23. Fur-
thermore, advanced age raises the possibility of repeated 
exposure to surgery and anesthesia, which is reported 
to lead to statistically increased postoperative cognitive 
dysfunction24,25 which means that older patients are fac-
ing the risk of less cognitive reserve, which may lead to a 
failure of resilience of the perioperative stress.

Regarding the intra-operative risk factors, extensive 
surgery with prolonged anesthesia is associated with 

a higher incidence of POD in cardiac surgery [odds ra-
tio (OR) 1.37 for one hour increase]26. Intra-operative 
cerebral oxygen desaturation is another identified risk 
factor27. High doses of lidocaine and dexamethasone in-
crease the incidence of early POD/POCD16,28. However, 
high doses of dexamethasone do not increase the risk of 
POCD one and twelve months postoperatively29. Regard-
ing volume replacement strategies, a prospective study 
on 313 patients who underwent hip replacement surgery 
demonstrated that blood transfusion with more than three 
units of red blood cells increased the risk of POCD30. 
Furthermore, the use of hydroxyethyl starch is an inde-
pendent risk factor for POD compared to the use of albu-
min15. Long surgery duration, high dexamethasone doses, 
and aggressive volume replacement could be translated 
into high levels of perioperative stress response aggra-
vating the cognitive impairment1. This hypothesis is also 
supported by the fact that increased levels of C-reactive 
protein postoperatively were found to increase the inci-
dence of POD (OR 2.16, two-fold increase)31.

For many years general anesthesia (GA) per se was 
blamed for POD/POCD, and anesthetists favored the re-
gional techniques, especially for elderly patients13. In a 
recent randomized trial, GA was associated with higher 
cognitive decline compared to combined epidural and 
GA32. On the other side, various studies concluded that 
no differences exist between regional and GA concern-
ing the incidence of long-term POCD. The potential 
neuroprotective effect of regional techniques subsides 
one week postoperatively13,25,26,33. Indeed, Tzimas et al13 
found that the choice of anesthesia (GA versus spinal) 
does not influence the emergence of POCD thirty days 
after hip fracture surgery. Experts suggest that both sur-
gery and anesthesia should be considered coincidences 
masquerading as causes and clinicians should focus on 
the optimization of the perioperative environment2-4,11,22.

POD/POCD and non-cardiac surgery
POD and POCD rates demonstrate a wide variation 

Table 2: The main characteristics of postoperative cognitive disorders.

Type of Postoperative Cognitive Disorders Diagnostic methods 
normed in Greece Clinical Course Prognosis

Postoperative 
Delirium 

Thinking and perception
Fluctuating consciousness

Delirium Scales-
Confusion

Assessment Method

Acute onset
within few days

Reversible if the 
underlying condition 
treated

Postoperative 
Cognitive 

Dysfunction

Thinking and perception
Newly diagnosed 
postoperatively
Subtle, manifold
Unaffected consciousness

Pre- and post-operative 
psychometric testing

Gradual onset
within 7 days 

to 1 year

Prolonged impairment
May be reversible in 
months

Dementia

Major neurocognitive 
disorder
Decline in one or more 
cognitive domains
No other diagnosis better 
explains the symptoms

Dementia tests-
Mini Mental Status 

Examination

Progressively 
over years

Poor prognosis
No treatment available


