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Delirium is a sudden disturbance in attention and orientation to
the environment that develops over a short period of time and
tends to fluctuate in severity during the course of the day.1 The
acute confusional state of delirium occurs in 50–80% of critically
ill patients and postoperatively (from the day after surgery
onwards) in up to 54% of elective major non-cardiac surgical
patients.1 It incurs a huge societal burden, because of, in part, a
result of its association with increased morbidity and mortality;
each additional day of delirium has been independently associ-
ated with a 10% increased risk of death.2 Increased morbidity
contributes to prolonged hospital length of stay and significant
financial implications: delirium is estimated to total $4–16 billion
annually.3 Its association with long-term neuropsychological
and cognitive deficits4–7 mandates a better understanding of the
pathogenesis of delirium8 and the mechanisms underlying the
prolonged disruption of cognitive processing.9 Despite these
apparent strong associations, it remains unclear whether
delirium identified in the post-anaesthetic care unit (PACU)
or recovery unit is associated with similar outcomes. For

anaesthetists, this is a critical question that remains unan-
swered. Indeed at least some of these events are of limited dura-
tion and hence it could be assumed they would be associated
with less severe consequences. In this context, PACU delirium is
differentiated from postoperative delirium as the latter occurs
from the day after surgery onwards whereas the former occurs
in the PACU on the day of surgery.

In order to illuminate this topic further, we conducted a
PubMed search using the terms PACU or post-anesthesia care
unit or recovery AND delirium or confusion. From this search,
1293 articles were identified (Supplementary Fig. S1). The search
was narrowed by removing 1196 articles that did not meet the
inclusion criteria, such as those covering an unrelated topic or
being published as reviews, opinions or editorials. After narrow-
ing the search, 97 titles and abstracts were reviewed looking for
articles with conclusions as well as containing information spe-
cifically pertaining to delirium in the PACU or recovery room. A
total of 35 articles were reviewed in full to identify those papers
that reported an incidence of diagnosed delirium in the PACU
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and reported either risk factors for PACU delirium or consequen-
ces of PACU delirium.

Incidence and diagnosis of PACU delirium

Twelve articles were identified that met the criteria of this report.
These 12 case-control or cohort studies, with a total of 7439
patients, showed a median incidence of delirium diagnosed in the
PACU to be 16.4% (range: 1.3%10 to 45%11–13). The wide variance
appears in part because of heterogeneity in the schemes used for
delirium identification (see recommendations in14). Table 1 shows
the diagnostic method and corresponding incidence of PACU
delirium found by each publication used in this report. Diagnostic
methods used include the Nursing Delirium Screening Scale (Nu-
DESC), the Confusion Assessment Method (CAM/CAM-ICU), the
Intensive Care Delirium Screening Checklist (ICDSC), the Delirium
Detection Score (DDS), the Richmond Agitation–Sedation Scale
(RASS), the Riker Sedation Scale and the DSM IV. We caution here
that the RASS and Riker Sedation Scales are measures of agitation
or sedation of a patient and miss important cognitive compo-
nents of delirium. Indeed, one should be hesitant to conclude a
non-zero RASS score is an indication of delirium. One study noted
a great variety in reported incidence of PACU delirium dependent
on the method of assessment:21 DSM IV criteria found 14% of sub-
jects to be delirious in the PACU, CAM found 7% of the same sub-
jects to be delirious and the DDS found an incidence of 3%.21

Interestingly, the more sensitive Nu-DESC found 24% of subjects
to be delirious; the Nu-DESC was recommended by the authors to
be used for screening. We suggest that this recommendation is
interpreted cautiously because of the small study population, the
low rate of delirium and the high potential rate of false positives.
Nevertheless, the authors make the argument that a valid assess-
ment tool for delirium screening in the PACU needs to be
developed.

A second study looked at the specificity and sensitivity of the
CAM-ICU and the Nu-DESC compared with the Diagnosis and
Statistical Manual of Mental Disorders, Volume IV (DSM IV) in 91

patients. This study found that the neither the CAM-ICU nor the
Nu-DESC was sensitive enough to identify delirium postopera-
tively, with sensitivities of 28% and 32%, respectively.18 However,
both tests performed >90% for specificity, perhaps reflecting the
specific training of personnel in these screens. Regardless of the
specificities, inconsistencies in the opinions of delirium diagnosis
occur even among experts.15 16 From a research perspective this
makes clarifying the risk factors and impact of delirium more
complex. Our Editorial demonstrates that efforts should be made
to develop a screening tool for PACU delirium that is both sensi-
tive, specific and time efficient. Until then, we recommend follow-
ing the guidelines that suggest making local decisions about
relevant tools.14 It is also interesting that self-reported confusion
following anaesthesia in a diverse population is approximately
10%.20 It would be interesting to see how each measure correlated
with this patient-centered, albeit subjective, outcome.

PACU delirium risk factors

From the reviewed publications, both risk factors for patients
developing PACU delirium and consequences or negative long-
term outcomes of PACU delirium were identified. The risk factors
identified were age,13 17 longer preoperative fasting times,19 22

male gender,10 type of surgery,13 23 pre-existing conditions
(such as vascular risk factors or ASA score),13 17 perioperative
drugs administered (such as benzodiazepines, volatile anaes-
thetics or opioids)10 13 23 24 and the volume of erythrocytes or
fresh frozen plasma administered.17

PACU delirium-associated adverse events

For PACU delirium to be considered an important medical condi-
tion it must be associated with either increased morbidity, mor-
tality or costs. PACU delirium is commonly associated with
postoperative delirium.12 13 19 25 Again, the effect sizes reported
are variable; however, the smallest effect size12 suggested an
approximate four-fold increase in the Odds Ratio for postopera-
tive delirium when PACU delirium subsequently was detected.
However, in this study, 18% of the patients without PACU
delirium subsequently demonstrated postoperative delirium.12

It is unclear whether these constitute missed cases of PACU
delirium or new cases. Hence, despite the plausibility of the link
between PACU and postoperative delirium, further data are
required on the strength of the associations as well as the impact
on other healthcare outcomes. One study that specifically inves-
tigated long-term outcomes of patients with PACU delirium
found that there was no association between PACU delirium and
mortality 18 months after surgery.11 However, the small sample
size (n¼91) precludes definitive inference. Additional conse-
quences that were identified in fewer than two publications
include increased length of recovery room (PACU) stay,19

increased Visual Analogue Scale (VAS) for pain at PACU admis-
sion,25 increased VAS score for postoperative nausea and vomit-
ing at 24 h,25 and one study suggesting that PACU delirium was
associated with increased in-hospital mortality.17

Conclusions

On review of the relevant literature, there are hints to the medi-
cal importance of PACU delirium, but we suggest that a large
perioperative cohort study is needed to confirm the optimal
diagnostic approach for clinically significant PACU delirium, to
identify risk factors for PACU delirium and to establish

Table 1 Diagnostic method and reported incidence of post-
anaesthetic care unit (PACU) delirium

Publication
author

Incidence of
PACU delirium
(%)

Sample size Diagnostic method

Radtke19 11 100 Nu-DESC
Winter22 4.3 1000 Nu-DESC
Neufeld12 45 91 DSM IV

13 CAM-ICU
19 NuDESC �2
54 NuDESC �1

Radtke21 14 150 DSM IV
7 CAM
3 DDS
24 Nu-DESC

Dillon26 24 566 CAM
Sharma13 45 47 CAM
Card24 31 400 CAM-ICU
Veiga17 18.8 680 ICDSC
Munk10 1.3 1970 RASS
Xara25 6.4 266 RASS
Lepouse23 4.7 1359 Riker Sedation Scale

Editorials | 289

D
ow

nloaded from
 https://academ

ic.oup.com
/bja/article/119/2/288/4049154 by guest on 20 April 2024



associations with long-term adverse outcomes. The heterogene-
ity between study populations, small sample sizes and lack of
long-term follow-up in many studies limits our ability to draw
definitive conclusions. The suggestion that PACU delirium could
transition to, and hence potentially aid in the early identification
of patients at increased risk for, postoperative delirium is intri-
guing. Consistent with the notion that anaesthesia and surgery
are a stress test for the brain,9 early intervention in the PACU
might identify a subgroup of patients who are vulnerable to the
associated morbidity and mortality of delirium of longer dura-
tions. We propose that a large multicentre perioperative cohort
study is required on this issue.
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