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Introduction

Age-related diseases such as cerebral arterioscle-
rosis, Alzheimer’s, and Parkinson’s disease are more 
common with advancing age. Most strokes affect 
those over 70 years of age and the risk doubles every  
10 years after age 55. The prevalence rates for de-
mentia and Alzheimer’s disease double approximate-
ly every five years from rates of 2-3% in the age cat-
egory 65 to 75 years to more than 30% in persons 
aged 85 years and above. Onset of symptoms in Par-
kinson’s disease usually occurs between ages 60 and 
69 years, although in 5% of patients the first signs are 
seen prior to age 40. About 1% of  persons aged 65 
years and older and 2.5% of those aged over 80 have 
Parkinson’s disease [1–5]. The increase in magnitude 
with advancing age represents ageing. The effects 
of  ageing on the  nervous system include: selective 
attrition of  cerebral and cerebellar cortical neurons, 

neuron loss within certain areas of the thalamus, lo-
cus ceruleus, and basal ganglia, general reduction in 
neuron density, with loss of  30% of  brain mass by 
age 80, decreased numbers of serotonin receptors in 
the  cortex, and reduced levels of  acetylcholine and 
acetylcholine receptors in several regions of the brain, 
decreased levels of  dopamine in the  neostriatum 
and substantia nigra, and reduced numbers of dopa-
mine receptors in the  neostriatum. The association 
of  the  serotonergic, cholinergic, and dopaminergic 
systems, respectively with mood, memory, and mo-
tor function, may partially account for depression, 
loss of memory, and motor dysfunction in the elder-
ly. Nevertheless, the  physiological and psychological 
age is not the  same as the  chronological one. Old  
age is a multi-factor process where adaptive capac-
ity is gradually reduced, and so a gradual reduction 
of  the  functional ability of  many systems is seen. 
While trying to analyse and discover factors (not 

Summary

The aim of the study was to investigate the role of age in the incidence of postoperative delirium (POD) in urology.
Material and methods: The patients were up to 65 years old. After preoperative informed written consent, the enrolled 

subjects had baseline cognitive and functional assessments. Postoperatively, subjects were assessed daily for delirium using 
the confusion assessment method. The effectiveness of routine screening of postoperative delirium in the elderly using the Con-
fusion Assessment Method (CAM). Psychiatrists are not necessary in this case.

Results: The study design was prospective and descriptive. During the study period, 1496 patients were enrolled before 
urology operations. All patients that were admitted in the urology clinic were over 65 years old (1496 patients). The study period 
was from January 2010 to December 2012. Patients that had been diagnosed and treated for psychiatric problems (Alzheimer’s, 
senile dementia, schizophrenia) were excluded from the study. All patients were routinely preoperative analysed and were then 
analysed to determent which factor had a greater effect and which had no effect on those complications. The overall incidence 
of delirium was 18% (270/1496).

Conclusions: In the current study, delirium occurred in 18% of the elderly patients after urology operations, and the inci-
dence of delirium was higher in male patients. Several preoperative variables were associated with an increased risk of delirium 
including older age (χ2 for trend = 14.3; p < 0.01).
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the above one because we could not intervene but 
the ones that are associated with intervention and 
anaesthesia). We could take interventional mea-
sures to prevent or minimise those complications. 
In the cases when it cannot be prevented, the treat-
ment is not only symptomatic, as it was until now, 
but also aetiological and physiopathological as 
well. Successful prevention or effective treatment 
of  those complications has a very positive and di-
rect effect on surgery outcome and patients’ quality  
of life.

Pathogenesis

Many theories emphasise aberrant neurotrans-
mission. One of  the  most widely accepted mecha-
nisms is cholinergic deficiency; increased serum an-
ticholinergic activity is associated with delirium [6]. 
Other hypotheses invoke abnormalities in melatonin 
and serotonin [7, 8]. The abnormal tryptophan metab-
olism unifies these ideas because tryptophan is neu-
ronal damage is an alternative explanation, secondary 
either to oxidative stress [9] or inflammation as well. 
Proinflammatory cytokines increase in postoperative 
delirium [10], especially interleukin-6 and interleu-
kin-8 [11]. In addition, elevations in C-reactive protein 
occur in delirious patients. A link between inflamma-
tion and neurotransmission has been proposed, with 
inflammation-induced perivascular oedema leading 
to hypoxia and subsequent reduced synthesis of ace-
tylcholine [12]. It is generally thought that delirium 
represents global brain dysfunction. Electroence- 
phalographic findings reveal a decrease in the  fast 
alpha frequencies and an increase in the slower theta  
rhythm [13]. In hypoactive delirium, hypoperfusion 
occurs globally in the  frontal, temporal, and occipital 
lobes and focally in the caudate head, thalamus, and 
lenticular nuclei. Delirium improves once blood flow 
returns to normal, suggesting that cerebral hypoperfu-
sion may play a role [14].

Nevertheless, the physiological and psychological 
age is not the same as the chronologic one. Old age 
is a multi-factor process in which adaptive capacity 
is gradually reduced and a gradual reduction of func-
tional ability of many systems is seen. While trying to 
analyse and discover factors (not the above one be-
cause there we could not intervene, but the ones that 
are associated with intervention and anaesthesia). 
We could take interventional measures to prevent or 
minimise those complications. In the  cases when it 
cannot be prevented, the treatment is not only symp-
tomatic, as it was until now, but also aetiological and 
physiopathological as well. Successful prevention or 
effective treatment of those complications has a very 
positive and direct effect on surgery outcome and pa-
tients’ quality of life.

Material and methods

This study was a prospective and a descriptive one. 
There was no new anaesthetic drug or technique to be 
applied, so there was no need to have special consent 
from the  patients or the  National Ethical Committee. 
The Confusion Assessment Method (CAM) was used. 
All patients that were admitted to the  urology clinic 
were over 65 years old (1496 patients). The study pe- 
riod was from January 2010 to December 2012. The pa-
tients previously diagnosed and treated for psychiatric 
problems (Alzheimer’s, senile dementia, schizophrenia) 
were excluded from the study. All patients were anal-
ysed in order to determine which factor or factors were 
more important in causing post-operative delirium.

Preoperative assessment for delirium risk consisted  
of preoperative evaluation of the patients, their medi-
cal history, and of course their habitudes. All patients 
underwent a detailed assessment (possible existing 
illness). Some of them were receiving medication  
for other health problems or life style (alcohol, smoke, 
etc.). The readiness for surgery and knowledge 
about the procedure that was to be done. The kind  
of  anaesthesia which was planned to be per-
formed, and biochemical laboratory parameters were  
analysed.

Intra-operator assessment for delirium risk includ-
ed all the anaesthetic sheet records. The medications 
used for anaesthesia, the anaesthesia technique (local 
anaesthesia, epidural/spinal, and general anaesthesia), 
what kind of  muscle relaxants were used, intra-oper-
ative haemodynamic and respiratory changes (blood 
pressure, heart rate, SaO

2, respiratory rate), mental 
status changes, blood loss, and all the non-anaesthetic 
drugs used during surgery (atropine, pethidine, mor-
phine, diuretics, antibiotics, etc.).

We reviewed all the recordings made during the post-
operative period. The following were analysed: blood 
count, biochemistry values, electrolytes, pain, and hae-
modynamics. Post-operation medications used, such 
as anti-inflammatory, cortizonic, morphine, anxiolitic, 
atropine, diuretics, antihistamine H

1 and H2, immu-
nosupressor, insulin, and oral drugs, antihypertensive 
and other cardiac medications, and anticonvulsants. 
The patients were divided in four groups depending 
on the interval of age (65-70, 71-75, and 76-80 years 
old) to which they belonged. There were no differences 
between the age groups in anaesthesia technique and 
used medications.

Results

The demographic data are summarised in Table 1, 
and the incidence of postoperative delirium are shown 
in Table 2.
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Delirium occurred in 57 (10.9%) of  523 patients 
aged 65-70 years old, where 57 were males and there 
were no females, p < 0.01.

Delirium occurred in 52 (12.3%) of  424 patients 
aged 71-75 years old, where 52 were males and there 
were no females, p < 0.01.

Delirium occurred in 61 (14.9%) of  402 patients 
aged 76-80 years old, where 60 were males and there 
was one female, p < 0.01.

Delirium occurred in 39 (21.4%) of  182 patients 
aged over 80 years old, where 38 were males and there 
was one female, p < 0.01.

A lineal, statistically important trend of  increasing 
incidence of delirium with increasing age can be seen 
(χ2 for trend =14.3, p < 0.01).

There seems tobe a lower incidence in the  age 
group > 81 years old (χ2 for trend = 14.3, p < 0.01). 
There was no recorded significant difference between 
groups regarding anaesthesia technique and drugs, 
and perioperative medical status (blood pressure, heart 
rate, respiratory rate, SaO2, electrolytic and metabolic 
changes).

Discussion

Identification of  risk factors for developing post- 
operative delirium allows surgeons to implement inter-
ventions aimed at reducing the incidence of delirium in 
this high-risk group of patients [15]. Previously identified 
risk factors for delirium after an operation include: age, 
dementia, functional impairment, depression, psycho- 
tropic drug use, increased comorbidity, laboratory abnor-
malities, visual impairment, hearing impairment, alco-

hol use, institutional residence, and prior postoperative 
delirium [16, 17]. There is substantial heterogeneity in 
the findings of these studies, which determine risk fac-
tors for developing postoperative delirium. The heteroge-
neity is in part accounted for by the inclusion of patient 
populations with various susceptibilities to the develop-
ment of delirium and various surgical stressors.

Conclusions

In this study it was noticed that the  incidence 
of post-operative delirium is associated with age, which 
means that with increasing age, the  chances of  this 
complication also increase (χ2 for trend = 14.3, p < 0.01).
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