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Abstract

Background: Postoperative delirium is a serious complication that can occur within the 5th postoperative day. In
2017, the European Society of Anesthesiologists delivered dedicated guidelines that reported the need for routine
monitoring using validated scales.

Objective: Aim of this systematic review is to identify clinical studies related to postoperative delirium that
included postoperative monitoring with validated scales.

Design: Systematic review

Methods: Searched keywords included the following terms: postoperative, postsurgical, post anesthesia, anesthesia
recovery, delirium, and confusion. Two researchers independently screened retrieved studies using a data extraction
form.

Results: Literature search led to retrieve 6475 hits; of these, 260 studies (5.6% of the retrieved), published between
1987 and 2021, included in their methods a diagnostic workup with the use of a postoperative delirium validated
scale and monitored patients for more than 24 h, therefore are qualified to be included in the present systematic
review.

Conclusion: In conclusion, available clinical literature on postoperative delirium relies on a limited number of
studies, that included a validated diagnostic workup based on validated scales, extracted from a large series of
studies that used inconsistent diagnostic criteria. In order to extract indications based on reliable evidence-based
criteria, these are the studies that should be selectively considered. The analysis of these studies can also serve to
design future projects and to test clinical hypothesis with a more standardized methodological approach.

Keywords: Postoperative delirium, Validated diagnostic postoperative delirium scales, Confused assessment
method, Guidelines, Level of evidence, Evidence-based medicine
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Editor’s key points

� Clinical studies on postoperative delirium (POD)
that rely on validated diagnostic scales are a fraction
of the available literature accounting for only 5.6% of
retrieved studies. This systematic review intended to
provide the full list of studies that used a validated
POD diagnostic scale.

� Studies that fulfill inclusion criteria for the present
systematic review can provide clinical and research
insights for evidence-based prevention, diagnosis,
and treatment of POD.

� Of the 12 scales listed by the ESA-POD-GL, the 260
original studies included in this systematic review
(SR), 205/260 (78.8%) adopted a single POD diag-
nostic scale, 48/260 (18.5%) used 2 diagnostic scales,
and 7/260 (2.7%) used 3 or more diagnostic scales.
The Confusion Assessment Method (CAM), CAM
in Intensive Care Unit (CAM-ICU), and Diagnostic
and Statistical Manual of mental disorders (DSM)
accounted for more than 95% of used scales.

Introduction
Postoperative delirium (POD) is an acute and fluctuating
alteration of mental state of reduced awareness and dis-
turbance of attention that can occur immediately after
the recovery from anesthesia and up to 5 postoperative
days [1]. It is reported to complicate the postoperative
course of a substantial proportion of patients and is di-
agnosed in 10–50% patients depending on the specific
clinical setting including age cohort, type of surgery
(e.g., abdominal, orthopedic, urological, thoracic), and
the indication criteria (elective, emergency, or urgent) [2,
3]. Clinical presentation of POD includes hyperactivity,
hypoactivity, and mixed forms, and its occurrence is as-
sociated with increased perioperative morbidity and pro-
longed hospitalization, worse functional outcome and
survival rates to long-term follow-up [4, 5].
In 2017, the task force of the European Society of

Anesthesia and Intensive Care (ESAIC-TF) on POD deliv-
ered dedicated guidelines that reported the need to imple-
ment routine monitoring using validated scales (Table 1)
[1]. These guidelines highlight the need to engage with “[
… ] integrated actions aimed to reduce the incidence and
duration of POD.”; nevertheless, appropriate initiatives
can only be identified using evidence-based medicine
principles [6–8]. The prerequisite for data analysis is the
selection of studies that fulfill necessary quality criteria to
be considered for structured recommendations, including
appropriate diagnostic workup.
The aim of this systematic review (SR) is to identify clin-

ical studies related to POD that included a postoperative
monitoring diagnostic workup based on validated scales.

Methods
This SR was registered in the International Prospective
Register of Systematic Review (PROSPERO registration
number: CRD42021246906) and performed in accord-
ance with the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) recommendations
[9]. Literature search strategy was based on the 2017
ESAIC-TF POD guidelines; the same keywords were
used and to optimize data retrieving; query strings were
updated conforming the most recent version of searched
databases (PubMed, Embase, Cinhal, Cochrane, Scopus,
and Web of science) [1]. Searched keywords included
the following terms: postoperative, postsurgical, post
anesthesia, anesthesia recovery, delirium, and confusion.
Literature search strings, tailored to individual require-
ments of each of the searched database, were used and
are listed in Appendix 1. Considering the enhancement
of “automatic term mapping”, implemented in PubMed
2019–delivered version, the use of the asterisk was
avoided. Redundancies of the strings used by the ESAIC-
TF on POD for literature search accomplished for guide-
lines released in 2017 have been eliminated, and incon-
sistencies have been corrected. Furthermore, references
sections of retrieved SRs and meta-analyses were
searched for studies missed through database literature
screening. Literature exploration was accomplished be-
tween April and May 2021 and intended to include
evidence published up to March 15th, 2021. After auto-
matic and manual duplicate removal, selected papers
were evaluated throughout two screening phases.

Study selection and inclusion criteria
Suitable studies included: randomized clinical trials
(RCTs), prospective and retrospective studies, cohort
studies, and case–control studies. The adult population
(older than 18 years old) was tested or monitored in the

Table 1 Scales validated for POD monitoring listed in the
European Society of Anesthesia and Intensive Care (ESAIC)
guidelines [1]

POD validated scale

■ Diagnostic and Statistical Manual of Mental Disorders Fifth Edition
(DSM-5);
■ 10th revision of the International Statistical Classification of Diseases
and Related Health Problems (ICD 10);
■ Nursing Delirium Screening Scale (Nu-DESC);
■ Confusion Assessment Method (CAM); CAM-ICU;
■ Delirium Rating Scale-98;
■ Memorial Delirium Assessment Scale;
■ Bedside Confusion Scale;
■ Clinical Assessment of Confusion;
■ Confusion Rating Scale;
■ Delirium-O-Meter;
■ Delirium Observation Screening;
■ Delirium symptom interview (DSI);
■ Neelon and Champagne Confusion Scale (NEECHAM);
■ 4 ‘A’s Test
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postoperative period for more than 24 h with a validated
POD scale. Studies designed to record POD as primary
or secondary outcome, in patients undergoing non-
cardiac and non-cerebral surgery have been selectively
included. Only full papers in English language were con-
sidered eligible. Papers that did not report information
on an original dataset of patients (editorials, commentar-
ies, reviews, metanalysis, etc.) and case series reporting <
5 cases were excluded. Abstracts and meeting/sympo-
sium proceedings were excluded. Studies that selectively
recruited patients presenting POD were not considered
appropriate for this SR. Online registered protocols of
trials (ClinicalTrials.gov, WHO) were excluded.

First screening phase
Two researchers (GR and LF) independently screened
and assessed title, details of the publication, and the ab-
stract, to identify papers that fulfilled the following cri-
teria: full paper in English, that present original
information on adult patients who have undergone sur-
gery (except cardiac or brain surgery), and in which
POD recording was among the primary or secondary
outcomes.

Second screening phase
Studies that qualified for the second screening phase
were evaluated throughout full-text analysis of type and
timing of POD monitoring. Only those that used a POD
validated scale (Table 1), for more than 24 h, in patients
not selectively presenting delirium, and that reported the
quantitative figure of recorded POD incidence were con-
sidered eligible. Selected studies were analyzed using a
standardized data extraction form, and the following var-
iables were extrapolated: validated diagnostic POD scale
used, number of recruited patients, overall POD inci-
dence, study design and structure (i.e., RCTs, prospect-
ive or retrospective observational, and single center or
multicentric), type of surgery (categorized as: breast, eye,
general abdominal, gynecologic, maxillofacial, ortho-
pedic—not spine, otolaryngologic, plastic, spinal, thor-
acic, urologic, vascular), and country where the study
was conducted. Data will be reported and made available
in the SRDR website.

Results
Study identification
Database search led to retrieve 6475 hits; after dupli-
cate removal (1849), 4626 qualified for subsequent
evaluation and underwent the first-phase screening
(Fig. 1). A total of 4239 studies were excluded during
the first screening phase (not full-text or original
studies or not published in English or that included
patients aged < 18 years or who had undergone brain
or cardiac procedures). The analysis of references

sections of retrieved SRs and meta-analyses led to
identify additional 67 studies not retrieved through
database literature search but are suitable for second-
phase screening. This process led to select 454 ori-
ginal studies that fulfilled the criteria for second-
phase screening. Among studies screened in the sec-
ond phase, it was not possible to retrieve the full text
of 3 manuscripts; 22 were post hoc analyses of trials
included in the list. Of the 429 studies analyzed, 128
did not use a POD validated scale; in the 22 that
used POD monitoring that lasted < 24 h, 6 selectively
included patients presenting delirium, and 13 did not
report POD incidence quantitatively. A total of 260
studies (5.6% of the studies retrieved through litera-
ture search), published between 1987 and 2021, in-
cluded in their methods a diagnostic workup with the
use of a POD validated scale and monitored patients
for more than 24 h therefore are qualified to be in-
cluded in the present SR; the full list of these papers
is in Appendix 2.

Used diagnostic scales
The 260 original studies included in this SR utilized some
of the 12 scales listed by the ESA-POD-GL (Table 1): 205/
260 (78.8%) adopted a single POD diagnostic scale, 48/260
(18.5%) used 2 diagnostic scales, and 7/260 (2.7%) used 3
or more diagnostic scales. The Confusion Assessment
Method (CAM; versions: 3D, b, S, CR, 4) was the most fre-
quently used diagnostic scale and was included in 158/260
(60.8%), the CAM-Intensive Care Unit (ICU) in 38/260
(14.6%), the Diagnostic and Statistical Manual of Mental
Disorders (DSM) (versions: III, IV, V) in 58/260 (22.3%),
the International Classification of Disease (ICD) (versions
9, 10) in 5/260 (2.0%), the Delirium Rating Scale (DSR)
(R-98 or the previous) in 20/260 (7.7%), the Nursing Delir-
ium Screening Scale (Nu-DESC) in 11/260 (4.2 %), the
Memorial Delirium Assessment Scale (MDAS) in 9/260
(3.4%), the Delirium observation screening in 13/260
(5.0%), the Neelon and Champagne Confusion Scale
(NEECHAM) in 5/260 (2.0%), the Delirium Symptom
Interview (DSI) in 3/260 (1.1%), and the 4 'A's (Arousal,
Attention, Abbreviated Mental Test - 4, Acute change)
Test in 1/260 (0.4%).

Number of recruited patients
Data from a total of 1,327,808 patients were reported in
the 260 studies included in this SR. The number of re-
cruited patients ranged between 11 and 578,457; the
mode (value that appears more often) is 101 patients.
Considering the quartile distribution, 25% of studies in-
clude 11–89 patients (mean value: 56.3); 25%, 90–184
(mean value: 124.7); 25%, 186–366 (mean value: 256.1);
and 25%, 377–578.457 (mean value: 19.986.7).
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Fig. 1 CONSORT diagram
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Overall POD incidence
Among the 260 studies that qualified for this SR, the re-
ported POD incidence ranged between 0.01 and 84.0%;
mean POD incidence was 23.0%, and the mode was
25.0%. Considering the quartile distribution, in 25% of
the studies, POD overall incidence ranged from 0.01 to
13.1% (mean value: 8.0%); 25%, 13.5–21.1% (mean value:
17.1%); 25%, 21.2–27.9% (mean value: 24.3%); and 25%,
28.0–84.0% (mean value: 41.3%). In patients aged > 65,
reported POD incidence ranged between 15 and 40%
(15%, 32%, 40%) [10–12].

Study design and structure
Of the 260 studies selected in this SR, 156 were single-
center, and 104 were multicentric; of these, 118 were
prospective observational, 109 RCTs, and 33 retrospect-
ive observational studies.

Type of surgery
The 260 studies included in this SR reported data from
patients undergoing a single and selective type of surgery
in 223/260 (85.8%), while 35/260 (13.5%) reported data
from two or multiple types of surgical procedures; 2/260
(0.8%) included patients undergoing non-brain and non-
cardiac surgery, without specifying the exact type of
surgery.
Considering the exclusion of cardiac and brain surgery

in the first phase of screening, the most common surgery
was orthopedic with 126/260 (48.4%); general abdominal
surgery with 109/260 (42.0%); thoracic with 23/260 (8.8%);
urological with 24/260 (9.2%); spinal with 20/260 (7.7%);
maxillofacial with 7/260 (2.7%); breast with 1/260 (0.4%);
otolaryngologic with 6/260 (2.3%); vascular with 8/260
(3.0%); gynecological with 9/260 (3.5%); plastic with 1/260
(0.4%), and eye with 1/260 (0.4%).

Country where the studies were conducted
The country with the highest number of original studies
was China: 59/260 (22.3%); the USA was the second one:
58/260 (22.3%). Among the multicenter studies, 6/104
were international cooperative studies. One study was in-
cluded from each of the following countries: Albania,
Brazil, Chile, Finland, Israel, Malesia, New Zealand, and
Serbia; 2 studies each from Iran, Switzerland, and Turkey;
3 studies each from Denmark, Greece, Portugal, and
Thailand; 4 studies each from Australia, Belgium, Spain,
and Taiwan; 5 studies from France; 6 studies each from
Canada and Norway; 7 studies from Sweden; 9 studies
from Italy; 10 studies from the UK, 17 studies each from
Korea and Germany; 18 studies from Netherlands; and 22
studies from Japan. Even when report data were taken
from similar surgical settings, studies completed in differ-
ent countries display no homogeneous figures (orthopedic

surgery: the USA, the UK,Turkey; Urologic surgery: China,
Italy, Germany) [13–18].

POD risk factors
The analysis of the studies that qualified for the present
SR suggests that there are risk factors that specifically con-
nect with POD. Some of these risk factors can be ruled
out in the preoperative phase (age; cognitive status; level
of education; type and indication criteria for surgery; pre-
operative pain severity; some laboratory test exams; indi-
vidual habits: chronic benzodiazepine use, alcohol and
drug abuse, and low physical activity; etc.); other factors
can complicate the intra or postoperative course (severe
bleeding, using opioid, anemization, transfusion, ICU ad-
mission, hypothermia (core temperature < 36 °C at admis-
sion to the recovery room); etc.).

Discussion
The primary endpoint of this SR is to provide a selection
of clinical studies that addressed POD including in their
methods a postoperative monitoring diagnostic workup
based on validated scales. The full list of these studies—re-
ported as an appendix to this manuscript—can serve clini-
cians and researchers to extract methodological hints and
available evidence-based clues. The analysis of used POD
diagnostic scales indicates that the largest majority of the
studies was used a single scale and that CAM and CAM-
ICU are the most used. The analysis of the studies that
fulfilled the criteria to be listed in the present SR demon-
strated the high heterogeneity of the number of recruited
patients. Of note, considering the absolute value, the re-
corded results should adequately support the identifica-
tion of pre, intra, and postoperative risk factors;
stratification criteria; and preventive and therapeutic pro-
tocols. The reported POD incidence ranged widely but
consistently indicated that, in patients aged > 65 years, this
complication is frequent and occurs in about a quarter of
the cases thus making it a priority in perioperative medi-
cine. The most represented type of study is prospective
observational tightly followed by RCTs witnessing the
interest and the effort that the scientific community is
investing to better understand the pathophysiologic mech-
anisms and therapeutic strategies that can effectively be
implemented to prevent and treat POD. Several therapies
had been tested, but available evidence is conflicting and
inconclusive. Presented cases were selectively recruited
among single types of surgery, most commonly orthopedic
or general abdominal. Interestingly, studies accomplished
in China or the USA are equally represented and account
for over 50% of the total.
The need to standardize diagnostic criteria is an emer-

ging necessity in studies intended to evaluate postopera-
tive neurocognitive complications. This is also proved by
the recent systematic review on POCD published by
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Borchers et al. that highlights how the heterogeneity in
the diagnostic workup can bias extracted evidence [19].
The authors compared the methodology of studies on
postoperative cognitive decline to the reference criteria
published in 1995 and, similarly to our findings, from
more than 8000 studies published, only 274 (3.4%) used
baseline cognitive testing and followed patients for a
proper length of time. Noteworthy, according to a recent
dedicated SR, the level of evidence that supports the lar-
gest proportion of guidelines released for anesthesiolo-
gists on perioperative care by the North American and
European societies relies on a low level of evidence [20].
Hence, it is necessary to identify POD studies that fulfill
quality criteria that can extract clinical and research
insights.
In the present SR, clinical trials that involved cardiac

or brain surgery patients were excluded because of the
specific risk of cerebral dysfunction that can take place
in these surgical settings. Patients undergoing cardiac
surgery, with or without extracorporeal circulation, as
well as those undergoing brain surgery, can develop focal
ischemia and stroke that mask or trigger functional cog-
nitive abnormalities [21–23].
The present literature analysis, despite using the same

literature search strategy (including keywords and
searched databases) proposed and validated by the ESA
task force on POD, extracted a more limited number of
hits. This is possibly due to the revised functional algo-
rithm used by scientific library databases. Especially rele-
vant is the finding that a significant number of clinical
studies related to POD were not identified with the used
keywords and strings. The mismatch between searching
criteria and published evidence is possibly attributable to
a suboptimal manuscript categorization during the sub-
mission and publication phases. In the future, it would
be important to identify a clear nomenclature for those
studies that provide insights related to POD. The
present SR was designed conforming to the latest ver-
sion of the “automatic term mapping” enhancement re-
leased by PubMed in 2019 and the use of the asterisk
was removed by the literature search strings accordingly.
Furthermore, redundancies of the strings used by the
ESAIC-TF for literature search, accomplished to prepare
the guidelines released in 2017, have been eliminated.

Study limitations
The major limitation of this SR is that it does not provide
any specific information on POD prevention or diagnosis,
or treatment. This is because we intend the underlying
work to provide to the scientific community a shared plat-
form to extract evidence-based medicine principles and
methodological hints to be included in future studies.
Considering the large variability of anesthesiology tech-
niques used and the non-homogeneity in reporting the

adopted approach (general, neuraxial, or loco-regional)
and of the various types of surgical procedures, it was not
possible to describe, in the present SR, in detail the rela-
tionship between the type of used anesthesia and POD.
Future analysis of the presented list can address several as-
pects including the sensibility and sensitivity of the POD
diagnostic scales considering those studies that adopted
two or more of the validated scales.
In conclusion, available clinical literature on POD, that

qualifies to prepare evidence-based indications, relies on
a limited selection of studies that include a diagnostic
workup based on validated scales. In order to extract in-
dications based on reliable evidence-based criteria, these
are the studies that should be selectively considered. The
analysis of these studies can also serve to design future
projects and to test clinical hypothesis with a more stan-
dardized methodological approach.

Appendix 1. Full list of literature search strings

1. PubMed:

(Delirium OR delirious OR confusion OR disorienta-
tion OR bewilderment) AND (Postoperative OR "post-
operative" OR post intervention OR "post intervention"
OR "post-surgical" OR postsurgical OR "post-surgery"
OR post surgery OR "anesthesia recovery" OR
"anesthesia recovery" OR "Anesthesia Recovery Period"[-
Mesh] OR post anesthesia OR "post anesthesia" OR
"post anesthesia")

2. EMBASE:

((('delirium'/exp OR delirium OR delirious OR 'confu-
sion'/exp OR confusion OR 'disorientation'/exp OR dis-
orientation OR bewilderment) AND ('postoperative
complication'/exp OR postoperative OR 'post-operative'
OR 'postoperative period'/exp OR post-intervention OR
'post intervention' OR 'post-surgical' OR postsurgical OR
'post-surgery' OR post-surgery OR 'anesthesia recovery'/
exp OR 'anesthesia recovery' OR 'anesthesia recovery'/
exp OR 'anesthesia recovery' OR post anesthesia OR
'post anesthesia' OR 'post anesthesia')) OR 'postoperative
delirium'/exp) AND ([cochrane review]/lim OR [system-
atic review]/lim OR [meta-analysis]/lim OR [randomized
controlled trial]/lim OR 'observational study' OR 'case
study')

3. CINAHL:

(Delirium OR delirious OR confusion OR disorienta-
tion OR bewilderment) AND (Postoperative OR "post-
operative" OR post intervention OR "post intervention"
OR "post-surgical" OR postsurgical OR "post-surgery"
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OR post-surgery OR "anesthesia recovery" OR
"anesthesia recovery" OR post anesthesia OR "post
anesthesia" OR "post anesthesia")
Limiters—Publication Type: Case Study, Meta-

Analysis, Randomized Controlled Trial, Systematic
Review
OR
((Delirium OR delirious OR confusion OR disorienta-

tion OR bewilderment) AND (Postoperative OR "post-
operative" OR post intervention OR "post intervention"
OR "post-surgical" OR postsurgical OR "post-surgery"
OR post-surgery OR "anesthesia recovery" OR
"anesthesia recovery" OR post anesthesia OR "post
anesthesia" OR "post anesthesia")) AND (observational
study OR observational research)
OR
(MH "Delirium" OR MH "Confusion+") AND ((MH

"Postoperative Complications") OR (MH "Postoperative
Period"))
Limiters—Publication Type: Case Study, Meta-

Analysis, Randomized Controlled Trial, Systematic
Review
OR
(MH "Delirium" OR MH "Confusion+") AND ((MH

"Postoperative Complications") OR (MH "Postoperative
Period")) AND ((observational study OR observational
research))

4. COCHRANE:

#1 ((Delirium OR delirious OR confusion OR disorien-
tation OR bewilderment) AND (Postoperative OR "post-
operative" OR post intervention OR "post intervention"
OR "post-surgical" OR postsurgical OR "post-surgery"
OR post-surgery OR "anesthesia recovery" OR
"anesthesia recovery" OR post anesthesia OR "post
anesthesia" OR "post anesthesia")):ti,ab,kw 1829
#2 MeSH descriptor: [Delirium] explode all trees 765
#3 MeSH descriptor: [Confusion] explode all trees 899
#4 #2 OR #3 899
#5 MeSH descriptor: [Postoperative Period] explode

all trees 5872
#6 MeSH descriptor: [Postoperative Complications]

explode all trees 39635
#7 MeSH descriptor: [Anesthesia Recovery Period] ex-

plode all trees 2031
#8 #5 OR #6 OR #7 43861
#9 #4 AND #8 326
#10 #1 OR #9 1853

5. SCOPUS:

TITLE-ABS (delirium OR delirious OR confusion OR
disorientation OR bewilderment) AND TITLE-ABS

(postoperative OR {post-operative} OR post intervention
OR {post intervention} OR {post-surgical} OR postsurgi-
cal OR {post-surgery} OR post-surgery OR {anesthesia
recovery} OR {anesthesia recovery} OR post anesthesia
OR {post anesthesia} OR {post anesthesia}) AND
TITLE-ABS ({systematic review} OR {case series} OR
{randomized controlled trial} OR rct OR {meta-analysis}
OR metanalysis OR {observational study})

6. WEB OF SCIENCE:

TITLE-ABS (delirium OR delirious OR confusion OR
disorientation OR bewilderment) AND TITLE-ABS
(postoperative OR {post-operative} OR post intervention
OR {post intervention} OR {post-surgical} OR postsurgi-
cal OR {post-surgery} OR post-surgery OR {anesthesia
recovery} OR {anesthesia recovery} OR post anesthesia
OR {post anesthesia} OR {post anesthesia}) AND
TITLE-ABS ({systematic review} OR {case series} OR
{randomized controlled trial} OR rct OR {meta-analysis}
OR metanalysis OR {observational study})

Appendix 2. List of the studies that qualified for
systematic review
1. Berggren D, Gustafson Y, Eriksson B, et al. Postopera-
tive confusion after anesthesia in elderly patients with
femoral neck fractures. Anesth Analg; 1987; 66: 497–504
2. Rogers MP, Liang MH, Daltroy LH, et al. Delirium

after elective orthopedic surgery: risk factors and natural
history. Int J Psychiatry Med; 1989; 19: 109–21
3. Williams-Russo P, Urquhart BL, Sharrock NE, et al.

Postoperative delirium - predictors and prognosis in eld-
erly orthopedic patients. J Am Geriatr Soc; 1992; 40:
759–67
4. DiMartini AF, Trzepacz PT, Pajer KA, Faett D, Fung

J. Neuropsychiatric side effects of FK506 vs. cyclosporine
A. First-week postoperative findings. Psychosomatics;
1997; 38: 565–9
5. Lynch EPP, Lazor MAA, Gellis JEE, Orav J, Gold-

man L, Marcantonio ERR. The of impact postoperative
pain on the development of postoperative delirium.
Anesth Analg; 1998; 86: 781–5
6. Kaneko T, Cai J, Ishikura T, Kobayashi M, Naka T,

Kaibara N. Prophylactic consecutive administration of
haloperidol can reduce the occurrence of postoperative
delirium in gastrointestinal surgery. Yonago Acta Med;
1999; 42: 179–84
7. Mann C, Pouzeratte Y, Boccara G, et al. Compari-

son of intravenous or epidural patient-controlled anal-
gesia in the elderly after major abdominal surgery.
Anesthesiology; 2000; 92: 433–41
8. Milisen K, Foreman MD, Abraham IL, et al. A

nurse-led interdisciplinary intervention program for
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delirium in elderly hip-fracture patients. J Am Geriatr
Soc; 2001; 49: 523-532
9. Marcantonio ER, Flacker JM, Wright RJ, Resnick

NM. Reducing delirium after hip fracture: a randomized
trial. J Am Geriatr Soc; 2001; 49: 516–22
10. Aizawa K, Kanai T, Saikawa Y, et al. A novel ap-

proach to the prevention of postoperative delirium in
the elderly after gastrointestinal surgery. Surg Today;
2002; 32: 310–4
11. Kudoh A, Katagai H, Takazawa T. Anesthesia with

ketamine, propofol, and fentanyl decreases the frequency
of postoperative psychosis emergence and confusion in
schizophrenic patients. J Clin Anesth; 2002; 14: 107–10
12. Kudoh A, Katagai H, Takazawa T. Antidepressant

treatment for chronic depressed patients should not be
discontinued prior to anesthesia. Can J Anesth; 2002; 49:
132–6
13. Kudoh A, Takase H, Takahira Y, Katagai H, Taka-

zawa T. Postoperative confusion in schizophrenic pa-
tients is affected by interleukin-6. J Clin Anesth; 2003;
15: 455–62
14. Kudoh A, Takase H, Takazawa T. A comparison of

anesthetic quality in propofol-spinal anesthesia and
propofol-fentanyl anesthesia for total knee arthroplasty
in elderly patients. J Clin Anesth; 2004; 16: 405–10
15. Kudoh A, Katagai H, Takase H, Takazawa T. Effect

of preoperative discontinuation of antipsychotics in
schizophrenic patients on outcome during and after an-
aesthesia. Eur. J. Anaesthesiol; 2004. p. 414–6
16. Nishikawa K, Nakayama M, Omote K, Namiki A.

Recovery characteristics and post-operative delirium
after long-duration laparoscope-assisted surgery in eld-
erly patients: propofol-based vs. sevoflurane-based
anesthesia. Acta Anaesthesiol Scand; 2004; 48: 162–8
17. Laki A, Garb JL, Fingeroth R, Krushell R. Donepe-

zil in the prevention and treatment of post-surgical de-
lirium. Am J Geriatr Psychiatry; 2005; 13: 1100–6
18. Kalisvaart KJ, de Jonghe JFM, Bogaards MJ, et al.

Haloperidol prophylaxis for elderly hip-surgery patients
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