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Abstract: Thepresentstudy evaluateghe associatiorbetweerthe occurrencef
post-operative ddirium and the long-term cognitive outcome in ederly subjects
submittedto hip or kneereplacementThroughchartreview,a sampleof 90 elderly
subjects (31 with evidence of post-operative ddirium), non-demented at basdine,
was screened for cognitive decline and dementia. Current diagnosis of dementia
washighly associatedith the previousoccurrencefdelirium. Therelativerisk for
the diagnosisof dementiawas ten-fold higheramongsubjectswho presentedvith
history of post-operative ddirium. Cognitive functions most affected in these
patients were memory, orientation and abstract thinking. We conclude that the
occurrencef delirium in non-dementee@lderlyindividuals is predictiveof a worse
cognitiveoutcomeandincreasedisk of dementiaWe further discusshe biological
nature of this association in the light of the chalinergic deficit observed in the
pathophysiology of both delirium and AlzheimerQOs disease.
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BACKGROUND

Delirium is a complex neurobehavioral syndrome causedby the transient
disruption of cerebral homeostasis, which is invariably subsequent to
systemic or central nervous system insults. In general medical settings, the
occurrence of delirium is also associated with a higher incidence of post-
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operative complications, longer hospital stays, and poor functional recovery
[1].

Ageing and cognitive decline are well known risk factors for the
occurrence of delirium, and in elderly patients delirium has been shown to
be associatedwith pre-existing dementia. The association between delirium
and dementia may be even higher among the eldest elderly. Conversely,
non-demented elderly subjects who develop a new delirium episode
display an increased incidence of dementia in the long-term outcome.
Systematic reviews of the literature provide evidence of the association
between the occurrence of delirium and the further development of
dementia, as documented by a limited number of prospective case-control
studies (Table 1) [3,4].

Table 1
Ten studies showing significant associations between the occurrence of delirium and
cognitive deterioration and dementia in the long-term outcome (older adults, non-
demented at baseline).

Geriatr Cogn Disord 21:221-
227, 2006

Author / Reference N Setting Follow-up
- Francis et al., JAMA 229 General hospital adult inpatients 2 years
263:1097-110, 1992

- Rockwood et al., Age 203 General hospital adult inpatients 3 years
Ageing 28:551-6, 1999

- Dolan et al., J Gerontol A 682 Hip replacement elderly patients 2 years
Biol Sci Med Sci 55:M527-34

2000

- Rahkonnen et al., J Neurol 51 General hospital / community- 2 years
Neurosurg Psychiatry dwelling elderly subjects

69:519-521, 2000

- McCusker et al., CMAJ 315 Medically ill patients 1 year
165:575-83, 2001

- Katz et al., Am J Geriatr 102 Nursing home residents 1 year
Psychiatry 9:148-59, 2001

- Rahkonen et al., Int J Geriatr199 Community-dwelling subjects 3 years
Psychiatry 16(4):415-21, 2001

- Jackson et al., Crit Care Med34  Clinically ill critical care unit 6 months
31:1226-34, 2003 patients

- LundstrSm et al., J Am 78 Hip replacement elderly patients 5 years
Geriatr Soc 51: 1002-6, 2003

- Wacker et al., Dement 90 Hip replacement elderly patients 5 years
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In the orthopaedic context, acute confusional states are more frequently
observed among patients operated due to femoral neck factures than among
those submitted to elective hip replacement, which suggests that the
emergency nature of the intervention is associated with increased risk of
delirium. Among elderly patients undergoing hip fracture interventions,
the incidence of delirium may be as high as 65%. In spite of the high
incidence, delirium is highly under-diagnosed both in medical and surgical
settings. Among elderly patients with femoral neck fractures, the actual
diagnosis of delirium may be missed in over 50% of the cases, especially
when considered the hypoactive presentations of delirium.

The incidence, prevalence, risk factors and etiology of delirium were
prospectively evaluated in a sample of 103 elderly patients aged 65 years
and over with hip fractures, at the same Institution where the current study
was undertaken. In this prospective study, the incidence and the prevalence
of delirium were 13.6%and 16.5%respectively. The most frequent causesof
delirium were drug toxicity, infections, sensory/ environmental
disturbances and fluid-electrolyte abnormalities. Patients with delirium had
longer hospital stays and a higher mortality rate. Cognitive and functional
impairments were significantly associated with delirium. After logistic
regression, only pre-existing cognitive impairment was independently
associated with delirium [2].

CURRENT STUDY

Hospital files of 572 patients who underwent hip or knee replacement
between 1998and 2004 were re-examined. A sample of 90 elderly subjects,
non-demented at baseline,was screenedfor cognitive decline and dementia.
One-third of these patients (n=31) had evidence of post-operative delirium.
Subjects were cognitively screened with the Informant® Questionnaire on
Cognitive Decline in the Elderly (IQcode) and the CAMDEX semi-
structured interview, which comprises its cognitive subscale (CAMCOG),
the Mini-Mental State Examination, the Abbreviated Mental Test (AMTYS),
the Blessed Dementia Scale, and the Hachinski Score.

As expected, delirium patients were older (mean age 80.4+7.9) then
controls (75.4+7.4;0=0.004), were more often operated due to femoral neck
fractures (48.4%vs. 16.6%;p=0.001),and had longer hospital stays (10.5+5.5
vs. 7.1+5.2 days; p=0.001). Other possible confounding variables (i.e.,
gender, educational level, socio-economic status, and time-lag between
delirium and cognitive assessment) did not differ significantly between
groups.

We found a robust association between the occurrence of post-operative
delirium and the risk of dementia, in the long-term outcome of elderly
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patients submitted to hip or knee replacement. Mean 1Qcode scores were
significantly higher among subjectsin the delirium group (3.75+0.8,range:
3.0-5.0) than among controls (3.1+0.2, range: 2.3-3.6; Mann-Whitney Z=4.4,
p<0.001). This difference persisted within significant levels after correction
for age by regression analysis (ANCOVA) (adjusted mean IQcode for cases:
3.7 and for controls: 3.1, F=34.2, p<0.001). The cut-off score of 3.4 in the
IQcode was used to build a 2x2 contingency table, displaying the
distribution of cases(delirium) and controls (non-delirium) according to the
IQcode screening (dementia and non-dementia). The occurrence of delirium

was significantly associatedwith the positive 1Qcode screening for dementia
(Pearson@® x2=27.6, p<0.0001). The relative risk for diagnosis of dementia,
given the occurrence of delirium, was 10.5 (95% CI: 3.3-33.2).

Diagnostic check was performed in a sub-sample of 29 subjects, based on
the CAMDEX output and multidisciplinary consensus.In this sub-sample,
we also found evidence of worse cognitive outcome among patients who
experienced delirium episodes in the past. IQcode scores of 3.4 or higher
were a strong predictor of the diagnosis of dementia (IQcode scores for
cases:3.7x0.7 range 3.0-5.0;IQcode scoresfor controls: 3.0£0.2 range 2.3-3.3;
Z=2.72, p=0.007). Consensus diagnosis reinforced the association between
delirium and worse cognitive function. Delirium patients had significantly
lower total CAMCOG (65.1+25.9 vs. 85.1+11.7; p=0.02), AMTS (6.1+2.5 vs.
8.7x1.4; p=0.002) and Blessed scores (3.1+4.6 vs. 0.3x0.5; p=0.01). Average
MMSE scoreswere not significantly different (21.1+6.1vs. 24.8+3.2;p=0.1),
although caseshad a wider range (10-29)as compared to controls (20-29).In
addition, memory, orientation and abstract thinking were the
neuropsychological functions most determinant of this global decline, as
shown by the respective sub-scores in memory (13.9+7.3 vs. 21.1+3.2;
p=0.004),orientation (7.4+2.5vs. 9.3+1.4;p=0.01), and abstract thinking tasks
(2.4+2.7vs. 5.0+2.7;p=0.02). It is noteworthy that such functions are the ones
predominantly affected in early stagesof dementia in AlzheimerOsdisease.
Other cognitive domains further assessedoy the CAMCOG battery did not
display significant differences between cases and controls (attention,
language, praxis, calculation and visual perception).

With respect to the contribution of cerebrovascular factors to cognitive
impairment, although subjectsin the delirium group had a mean Hachinski
score higher than controls, this value remained below the threshold for
vascular dementia. Only two subjects had a Hachinski score equal to or
higher than 6, which probably points towards the contribution of vascular
damage on cognition. However, none of such patients fulfilled NINDS-
AIREN criteria for vascular dementia, possibly corresponding to cases of
mixed AlzheimerOs and vascular dementia.

Dementia is a well known risk factor for delirium in the elderly, and there
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is sound evidence in the literature supporting that the identification of
delirium in elderly subjectsincreasesthe sensitivity to the diagnosis of pre-
existing dementia, and that pre-existing cognitive impairment is a strong
risk factor for the occurrence of delirium. If there is along pre-clinical phase
in primary dementia, namely Alzheimer® disease, then those with pre-
clinical Alzheimer@® disease, albeit non-demented, will be at risk for
delirium when exposed to biological and environmental factors severe
enough to disrupt cerebral homeostasis. Ideally, future prospective studies
should include the pre-operative characterisation of the cognitive state,and
the characterisation of delirium with the aid of quantitative instruments.
From this baseline assessment, a prospective evaluation of cognitive
functions would identify incident cognitive impairment and its further
conversion to dementia, increasing the chance for an early intervention.
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