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The aim of this observational study was to investigate the occurrence of postoperative delirium (POD) in
elderly patients undergoing urological surgery and to identify those factors associated with delirium.
Ninety consecutive patients (81 males and 9 females; average age of 74.3 + 0.40 years), undergoing
urological surgery in University-Hospital Urological Clinic were selected. Personal, medical, cognitive and
functional data, biochemical parameters, preoperative medications, conduct of surgery and anesthesia and
details of hemodynamic control were collected as predictors of delirium. After surgery, the subjects were

g?l/iwri?lrgf: divided on the basis of delirium onset within a week observation period. Delirium was diagnosed by the
Urological surgery Confusion Assessment Method. Delirium started the first post-operative day (2F; 6 M) and lasted 3.0 + 0.8
Older people days. Subjects with POD were significantly older, had a previous history of delirium, were more impaired in
Hypotension the instrumental activities of daily living and had poorer clock drawing test (CDT) score. Interestingly, a

significantly greater number of hypotensive events were recorded during anesthesia. Age, cognitive and
functional status, previous history of delirium and hypotensive episodes intrasurgery are the best predictor
of POD in this setting. Our findings have implications in preventing delirium in elderly by an early and
targeted evaluation.

Multidimensional assessment

© 2010 Elsevier Ireland Ltd. All rights reserved.

1. Introduction rate, delirium has not been often diagnosed by the physicians:

perhaps because it is grossly underestimated or due to the

The people over 65 years as a group has increased rapidly in the
recent years and demographic projections predict a progressive
future increase (United Nations, 2002). Older age is characterized
by aging of tissues and organs, a greater occurrence of cognitive
decline and functional impairment and an increasing number of
frail subjects (Fried et al., 2001; Blaum et al., 2002). These frail
elderly are more prone to several complications including
delirium, which affects approximately one fourth of the hospital-
ized older patients and a wide range of post-surgical elderly
(Amador and Goodwin, 2005). The elderly are a large group of
patients undergoing urological surgery, both for endoscopic and
for open surgery and POD is an important issue in the daily clinical
practice.

As a consequence of acute confusion (delirium), there is a
greater functional decline, an increased morbidity, a longer stay in
the acute hospital unit and a higher rate of nursing home
placement (Minden et al., 2005). Despite the significant incidence
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presence of confounding factors (Meagher, 2001). Delirium, in
elderly patients, is a potential consequence of the surgical
approach with a serious impact on the quality of life.

Several studies evaluated various risk factors (Inouye and
Charpentier, 1996; Litaker et al., 2001) to identify those most
useful in predicting the onset of delirium and the outcome
development, since an early recognition of the symptoms or a
correction of predisposing factors may prevent delirium or let to
initiate a specific treatment. The aim of this study was to
investigate the potential risk factors of acute confusion in a group
of aged patients undergoing urologic procedures.

2. Subjects and methods
2.1. Patients

2.1.1. Inclusion criteria

Ninety patients, 81 males and 9 females, with an average age
of 74.3 4+ 0.40 years (range 66-93 years), were recruited for the study.
The admission for disease with severe functional or cognitive
impairment (mini mental state examination = MMSE < 10) was used
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as exclusion criteria. Inclusion criteria were major (open) and minor
(endoscopic) surgery. Regarding open surgery we included patients
undergoing transvescical prostatectomy (TVP), radical retropubic
prostatectomy (RRP), radical nephrectomy (RN), radical cystectomy
(RC).

Regarding minor-endoscopic surgery, we elected to include
patients undergoing trans-urethral resection of prostate (TURP)
that exceeded 60 min of surgical session. Individuals with
superficial bladder cancers, which can be small and treatable
with a very short surgical session, were not included in the study.

A complete description of the research protocol was provided to
all patients, and then a written informed consent to participate to
this study was obtained.

2.2. Personal data

Medical and social data were collected from the patients and
their caregivers when needed. Pharmacological treatment on
admission was recorded, in particular the use of benzodiazepines,
neuroleptics or drugs with anticholinergic effects.

In all recruited patients previous neurological or psychological-
psychiatric disorders, previous episodes of delirium and alcohol
abuse were collected. Routine preoperative blood test was
performed including a complete blood count, a serum electrolyte
panel, a liver function test, a urinalysis; thyroid hormones and
glycated hemoglobin analyses were performed. Chest radiogram,
electrocardiogram (ECG) were also collected.

2.3. Type of anesthesia

All open surgeries were conducted using general anesthesia
including rapid induction with phentanyl, propofol and succinyl-
choline followed by orotracheal intubation; maintenance was
obtained with sevoflurane mixed with 50% nitrogen and oxygen,
curare and remiphentanyl.

General or regional anesthesias were administered also for
endoscopic surgery. General anesthesia was similar to that used for
open surgery: fast induction with phentanyl and propofol but
followed by placement of a laryngeal masque; maintenance was
obtained both with sevoflurane mixed with 50% nitrogen and
oxygen or with propofol in continuous intravenous perfusion.
Regional spinal anesthesia was performed injecting 1.6-2 ml of
bupivacaine 1% in the L2-L3 or L3-L4 vertebral space. The choice for
general or regional anesthesia was based on the clinical condition
and/or preference of the individual patient.

Intra-operative data from the anesthesia record were also
reviewed. Systolic and diastolic blood pressure were monitored
every 15 min during the operation and any systolic blood pressure
drop in relation to the blood pressure before administration of
anesthesia were recorded in percentages.

Hypotension was defined as a systolic blood pressure decline to
<90 mmHg requiring pressors or fluids resuscitation. Duration of
hypotension was also recorded. Particular attention was taken to
avoid low oxygen saturation or pain in the postoperative period.
Oxygen was administered at regular intervals according to the
clinical request; pain was generally controlled with a lumbar
epidural catheter or with intravenous patient-controlled analgesia
(PCA) for the main open procedures.

Based on clinical results, these supports were stopped as soon
as possible, and a non-steroidal anti-inflammatory drug was
started in the follow-up.

2.4. Neuropsychological and multidimensional assessment

Preoperatively, a trained research assistant administered a
battery for mental assessment, as MMSE, the Yesavage’s geriatric

depression scale (GDS) short version, CDT using the Mendez
calculation score (Mendez et al., 1992), and functional assessment,
as the activities of daily living (ADL) and instrumental activities of
daily living (IADL). All the patients were evaluated post-
operatively, daily, for a week and at the onset of confusion related
symptoms, the confusion assessment method (CAM) was per-
formed, according to the DSM-IV TR (2000). CAM was utilized
because is more easily explained and interpreted than other scales;
according to it, delirium was considered when 4 basic criteria were
satisfied: acute and fluctuating starting, lowering of attention,
thought disorganization, alteration of alertness.

2.5. Statistical calculations

All data are expressed as mean + standard error of mean (SEM).
Unpaired Student’s t test was used for the comparison between two
groups. When appropriate, univariate analysis was performed
utilizing the Fisher’s exact test. The statistical tests were performed
using the Prism software package (vers. 4.02 for Mac-GraphPad
Software, San Diego, California, USA). A probability lower than 5%
(p < 0.05) was considered statistically significant.

3. Results

Fifty-six patients underwent open surgery and 34 endoscopic
procedures; general anesthesia was employed in 68 patients while
22 had spinal anesthesia. Two females and six males of the 90
recruited patients (8.8%), developed POD. The various surgical
procedures and anesthetics used for all patients and those
experiencing POD are listed in Table 1.

The onset of transient delirium occurred on the first post-
operative day and lasted 3.0 +£0.8 days. The characteristics of
urological surgery patients with or without transient delirium are
shown in Table 2.

One or more comorbidity conditions were more frequent
(62.5%) in the delirious patients than in the non-delirious patients
(55%), but the difference was not statistically significant (n.s.). No
differences were seen in delirious (1.75 4 0.56 medications)
compared to non-delirious patients (2.12 &+ 0.23 medications) in
the drugs prescribed in both groups before admission to the hospital
(Table 2).

There was no difference between patients with or without
delirium and the prevalence of open surgery or the use of general
anesthesia (Table 2). The information contained in Table 2 show
that patients with POD were significantly older, had greater
personal history of delirium, had a poorer CDT score and were
more impaired in the IADL.

Among the baseline parameters delirious patients had similar
values of biochemical and haematological values as well as for
thyroid function testing. A significantly higher incidence of
hypotension was recorded in delirious patients than in non-
delirious ones (5/8 vs. 20/82; p < 0.05) (Table 2). As expected,

Table 1
Surgical procedures and types of anaesthesia in our study group (number of
delirious patients are in the parentheses).

Surgery type Types of anaesthesia Total
Regional General

TURP 22 (3) 12 34 (3)
TVP 18 (2) 18 (2)
RRP 18 18

RN 13 (1) 13 (1)
RC 7(2) 7(2)
Total 22 (3) 68 (5) 90 (8)
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Table 2
Preoperative clinical, mental and functional characteristics of patients undergone
urologic surgery. Comparison between POD vs. not delirious patients.

Number No delirium  With delirium

82 8

n (%) n (%) x
Women 7 (9) 2 (25) ns
Comorbidity >2 diseases 45 (55) 5 (62.5) ns
Previous delirium 5(6) 3 (37.5) p=0.003
Alcohol consumption 7 (8.5) 0 (0) ns
Open/endoscopic urologic surgery  50/32 6/2 ns
General/spinal anesthesia 62/20 5/3 ns
Hypotension during surgery 20 (24.4) 5(62.5) p=0.022

Mean + SD Mean + SD t= p=

Age (years) 74+04 77 +1.7 2.13 0.036
Education (years) 9.05+0.44 7.75+1.71 0.86 ns

No of prescribed drugs 2124023 1.75+0.56 0.55 ns
MMSE (score) 27.20+0.26 26.41+1.30 0.82 ns
CDT (score) 18.37+0.29 16.25+1.42 2.05 0.040
GDS (score) 2.46+0.24 3.13+0.77 0.41 ns
ADL (functions lost) 0.42+0.07 0.50+0.19 0.71 ns
IADL (functions lost) 0.18+0.08 0.88+0.39 237 0.017

hypotension was more frequent during open than endoscopic
surgery (40% vs. 9%, p < 0.001).

4. Discussion

Delirium occurs in hospitalized patients (Inouye and Charpen-
tier, 1996; Inouye, 1998; McCusker et al.,, 2002; Minden et al.,
2005), especially in patients having surgical procedures (Marcan-
tonio et al., 1998; Amador and Goodwin, 2005). The rate of POD is
variable depending on the type of surgical and anaesthetic
procedures (Papaioannou et al., 2005). Orthopedic surgery has a
greater POD (40-60%), and ophthalmic surgery much lower (<5%).

In our group of urological patients, POD occurred in <10%,
confirming the hypothesis that urological surgery is associated
with low rate of delirium. However, some interesting results came
from the analysis of records of the present group of patients. The
risk factors previously reported in literature were confirmed in the
present study: delirious patients were slightly, but significantly
older (77 vs. 74 years, p <0.05) and with a initial cognitive
impairment (Inouye and Charpentier, 1996; Litaker et al., 2001;
Korevaar et al., 2005). In our cohort of patients the CDT appears to
be more sensitive in predicting POD than MMSE. This data implies
that, when an initial cognitive derangement is present, an
interruption of cortical-subcortical neuronal connections or a
vascular damage with a visuo-spatial impairment and/or apraxia,
as seems to be assessed by CDT (Cosentino et al., 2004), is more
critical for the POD onset than a more general cognitive
impairment. There is a difference in the education time, as other
authors reported (Benoit et al., 2005), between delirious (9 years)
and non-delirious patients (7.8 years); however, due to the
variability in the small delirious group, this is not statistically
significant. It is possible that with a larger number of patients this
item might become significant.

The presence of depressive symptoms had a low score in both
groups (2.5 +£0.2 vs. 3.1 £ 0.8, ns).

Another risk factor associated with POD is the presence of
functional decline in the IADL. The assessment of IADL, in our
study, is more sensitive than ADL for the prediction of delirium,
further indicating that an initial functional deterioration is
sufficient to contribute to the onset of delirium. Nevertheless,
the evaluation of functional status is an important issue in the pre-
surgery assessment (Marcantonio et al., 1998; Litaker et al., 2001;
Fukuse et al., 2005).

On one hand, the finding that a previous history of delirium
increases the probability of POD is in agreement with other studies
(Inouye and Charpentier, 1996; Litaker et al., 2001). On the other
hand, a consumption of alcohol (Minden et al., 2005), without
abuse of alcoholics, did not appear to have any influence on POD.

Finally, the evidence of significant intra-operative fall of blood
pressure and hypotension, according to the indication of Marcan-
tonio and Reich (Marcantonio et al., 1998; Reich et al., 2005)
contributes to the prediction of POD. However, this event cannot
be assessed prior to the surgical procedure and could only be
addressed during the course of the surgery, properly constituting
an intra operative risk factor.

All the hematological, biochemical or hormonal parameters
were comparable between the two groups of delirious and non-
delirious patients. Such observations deserve a further consider-
ation. Usually, urological surgery is not an emergency surgery, thus
the patients are well prepared for the procedure. It means that
avoiding anemia, dehydration, renal failure, hormonal disorder,
electrolyte changes and other confounding factors probably lowers
the onset of POD, as inferred by several studies reporting the
prevailing risk or precipitating factors for POD (Inouye and
Charpentier, 1996; Inouye, 1998; Marcantonio et al., 1998; Litaker
et al., 2001; Meagher, 2001; Cosentino et al., 2004; Fukuse et al.,
2005; Korevaar et al., 2005; Minden et al., 2005; Papaioannou et al.,
2005). Therefore, delirium risk is acceptably low for certain
preoperative patients with few risk factors as age, functional
impairment, cognitive decline, although they underwent major
surgery. In our series of patients no differences were found in the
onset of delirium between open or endoscopic surgery. Similarly,
general or spinal anesthesia had no influence in the appearance of
delirium in the postoperative period (Cohendy et al., 2005). In this
study neither comorbidity nor polypharmacy, number of pre-
scribed drugs, appear to play an important role in the POD (Table
2).

This result is in contrast with some studies reporting that
opiods or psychoactive drugs with anticholinergic activity or
benzodiazepines play a significant role in POD (Mendez et al.,
1992; Inouye and Charpentier, 1996; Karlsson, 1999; Litaker et al.,
2001; Meagher, 2001; Reich et al., 2005), as well as comorbidity
(Inouye and Charpentier, 1996; Meagher, 2001). However, in the
present study the opiods or psychoactive molecules were used in
<20% of the patients in both groups.

5. Conclusions

This study is among the first ones to address the POD incidence
in elderly having urological surgery. Our findings may have some
interesting implications for health care professionals involved in
the preparation of this type of surgery. It is well known that an
older subject with cognitive and functional decline and having a
previous history of delirium shows an increased risk of POD. It
should be noted that our patients are relatively healthier in
comparison to other studies, which included patients with
dementia or characterized by severe comorbidity (>4 diseases),
with polypharmacy or history of alcohol abuse; with regard to that,
it could be both a limit or the strength of our study. It is evident that
all these elements, which define the frail elderly phenotype,
increase the probability for POD; conversely, our sample of
patients may be considered as a prefrail population to which is,
anyway, associated a non-negligible POD onset risk. The preoper-
ative risk assessment for POD highlighted the relevance of
cognitive and functional slight impairment, consistent with an
initial cognitive deterioration. The CDT has resulted to finely
predict the risk of delirium, addressing the visuospatial deficit as a
more specific cognitive impairment for acute confusional state, at
least in our surgical setting. This issue is interesting and quite
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innovative, deserving a further deeper insight in order to establish
the validity and the appropriateness of CDT test, compared to
MMSE, in the elderly preoperative risk of POD. Finally, the intra
operative risk factor related to the occurrence of hypotensive
episodes may be considered as an important one for the
assessment of POD, whose integration with other preoperative
risk factors is suggested to better stratify the profiling risk of POD.
The timely treatment of significant hemodynamic events during
surgery in the elderly may, in fact decrease the occurrence of POD.

The relevance of this study lies on an early preoperative
multidimensional geriatric assessment, which interestingly
addresses the sensitivity of CDT and IADL, respectively as cognitive
and functional decline scales, in the evaluation of older patients
POD risk undergoing to surgery. Further, the study focuses on the
feasible integration of pre and ascertained intra operative risk
factors such as hypotensive episodes to better draw the risk
predictive framework for POD. A greater utilization and interpre-
tation of this result is then supposed to improve the outcome and
reduce the episodes of POD in elderly in the surgical setting.

The final take-home message is that approximately 10% of the
elderly patients in this study developed POD. Age, cognitive and
functional status, conduct of anesthesia and previous history of
delirium are the best predictor of POD in this setting. Our findings
have implications in preventing delirium in elderly by an early
multidimensional evaluation focusing on the sensitivity and
probable validity of CDT test and on an integrated and
multidisciplinary approach to the issue.
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