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Abstract

Objective: The aim of this study was to assess the incidence and risk factors of delirium in acute ischemic stroke and its role in
functional outcome.
Methods: Delirium Observation Screening Scale/Delirium Observation Scale was used to assess patients presented by acute
ischemic stroke for the severity of post-stroke delirium. Neurologic deficits were evaluated with the National Institutes of Health
Stroke Scale (NIHSS) and Glasgow coma scale (GCS). Functional outcome assessment included the modified Rankin Scale at 3
months after stroke onset.
Results: The study was conducted on 100 patients, included 65 males (65%) and 35 females (35%). Patients were divided
according to the presence of delirium into 14 (14%) patients with Post Stroke Delirium (PSD) and 86 (86%) patients without PSD
(mean age 66±11 and 60±14 respectively). Infections, metabolic disturbances and previous stroke were significantly associated
with PSD. Cases with left cortical infarcts and cases with left subcortical infarcts were significantly associated with PSD. Higher
initial NIHSS lower initial GCS, and old age patients were highly associated with PSD. Ischemic stroke patients with PSD were
associated with higher mortality rates and bad outcome compared with ischemic stroke patients without delirium.
Conclusion: The incidence of delirium in cases of acute ischemic stroke was 14%. Older age, infections, previous stroke, stroke
severity, left cortical and left subcortical infarcts were risk factors for PSD. Higher mortality and bad outcome were associated
with PSD.
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Introduction

Cerebral stroke defined as a rapid focal or massive
neurological lesion for more than one day with a vascular
cause, the second common death etiology and the seventh
disability disease all over [1,2]. American Psychiatric
Association defines delirium as an acute, transient deficit
of cognition and conscious level with fluctuating course
[3]. Prevalence of PSD has been estimated at around thirty

percent in admitted patients [4], and detected in a rate of
30% up to >50% in older patients [5].

The affection of attention and orientation to the surroundings
is the main symptomatology of the disease. In addition
to cognitive impairment (As memory affection, language,
orientation, or visuospatial function) is also needed to
confirm diagnosis. Post stroke delirium (PSD) in acute
ischemic stroke is very common [2]. There were no enough
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studies in PSD incidence which estimated from about 12%
up to 66%. But, these studies were included hemorrhagic
as well as ischemic strokes and this leads to heterogeneous
data [6]. So, it is important to study a homogeneous sample
of cases. The aim of the study was to detect the prevalence
and the associated risk factors of delirium in acute ischemic
stroke and its role in disability and outcome.

practice recommendations [11].

Ischemic stroke subtypes were classified according to
the TOAST classification into large vessel disease (large
atherosclerosis), cardioembolic stroke, small vessel disease
(lacunar stroke), and undetermined stroke [12].
The clinical outcomes were assessed at 3 months according
to the modified Rankin Scale (mRS), which estimates the
disability and can be utilized as a prognostic scale in stroke
patients and divided into seven outcomes (0-6) [13].

Material and Methods

An informed consent was taken from each patient or
relative. This study was conducted on one hundred clinically
diagnosed acute ischemic strokes in patients obtained from
neurology departments of Mansoura University Hospital,
with the following Inclusion criteria: acute ischemic stroke
in age over 18 years, first or recurrent acute ischemic stroke
diagnosed by MRI brain examination.

Statistical Analysis

The IBM SPSS software program version 20.0 was used to
examine the collected data for statistical analysis. Number
and percent were used to describe qualitative data. Minimum
and maximum, mean, standard deviation, and median were
used to describe quantitative data.

Transient ischemic attack (TIA), cerebral hemorrhage (ICH),
subdural hematoma, or subarachnoid hemorrhage (SAH);
central nervous system diseases other than stroke (eg,
dementia, Parkinson’s disease, or multiple sclerosis); and
severe mental disorders (eg, schizophrenia) are among the
exclusion criteria.

The significance of the acquired results was assessed at
a 5% level. To compare between different groups, Monte
Carlo correction for categorical variables was performed.
When more than 20% of the cells have an expected count
of less than 5, chi-square is corrected. Multivariate logistic
regression was done for analysis of risk factors for PSD.

All patients were subjected to the following: Detailed history,
including age, sex, history of previous stroke, HTN, DM, AF, and
therapeutic history. Brain MRI scans, including T1 weighted
imaging, T2 weighted imaging and diffusion weighted
imaging (DWI) were carried out for all the participants [7,8].

Results

The study was conducted on 100 patients, included 65
males (65%) and 35 females (35%). Patients were divided
according to the presence of delirium into 14 (14%) patients
with Post Stroke Delirium (PSD) and 86 (86%) patients
without PSD (mean age 66±11 and 60±14 respectively).

Between the first and third days after admission, each patient
was examined for delirium for the first time. We decided to
know the patients for PSD twice because it can happen at
any time during their hospital stay [9]. Delirium Observation
Screening Scale was used to evaluate the severity of cases.
Delirium Observation Scale is a 25-item scale, was developed
to facilitate early diagnosis of delirium, based on nurses’
observations during regular care [10]. Treatment of the
PSD patients was done in accordance with national clinical

According to severity of stroke, the initial NIHSS scale was
16±13 in PSD patients and 10±14 in patients without PSD (P
< 0.001). Also the initial GCS was 7 ± 6 in patients with PSD
and 10 ± 4 in patients without delirium (P < 0.001) (Table 1).

Variable

Total patients

Patients with PSD

Patients without PSD

Number

100 (100%)

14 (14 %)

86 (86 %)

Male

65 (65%)

9 (64.3%)

56 (65.1%)

Initial GCS

9±5

7±6

10 ± 4

Age (years)
Female

Initial NIHSS

62 ± 13

35(35%)
12 ± 14

66 ± 11

Sex

5 (35.7%)
16 ± 13

Table 1: Demographic and Clinical Characteristics of Patients.
https://academicstrive.com/CNNRIJ/

60 ± 14

30 (34.9%)
10 ± 14

P value
P < 0.001
NS

P< 0.001
P< 0.001
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Hypertension was the most frequent risk factor for stroke
in our study (in 71 patients (71%), the second frequent risk
factor was DM in 47 patients (47%), and AF in 15 patients
(15%). There were no significant difference in patient with
Variable
Number

HTN
DM
AF
Previous stroke
Infections
Metabolic factors

Total patients
100 (100%)
71(71%)
47 (47%)
15 (15%)
16(16%)
22 (22%)
19 (19%)

and without PSD regarding the presence of hypertension,
DM and AF. While, the presence of infection, previous stroke,
and metabolic disturbances were significantly associated
with delirium (P < 0.001) (Table 2).

Patients with PSD
14 (14 %)
Risk factors
10 (71.4%)
5 (33.1%)
2 (14.3%)
5 (33.1%)
8 (57%)
7 (50%)

Table 2: Risk Factors and Associated Causes of PSD in Ischemic Stroke.

Patients without PSD
86 (86 %)
61(70.9%)
42 (48.8%)
13 (15.1%)
11(12.8)
14 (16.3%)
12 (14%)

Variable

Total patients

Patients with PSD

Patients without PSD

Number

100 (100%)

14 (14 %)

86 (86 %)

Small artery

27 (27%)

Cardioembolism
Other etiologies

Unknown etiologies

46 (46%)

Stroke subtypes
6 (43%)

40 (46.5%)

1(7.15%)

4 (4.6%)

3 (21.5%)

13 (13%)

2 (14.3%)

5 (5%)
9 (9%)

Table 3: Stroke Subtypes in Patients with and without PSD.

2 (14.3%)

Table 4 showed the radiological findings in patients with
and without PSD demonstrated that cases with left cortical
infarcts and cases with left subcortical infarcts were
Variable
Number

Left cortical region
Right cortical region
Left subcortical region
Right subcortical region
Brainstem
Cerebellum

Total patients
100 (100%)
17 (17%)
13 (13%)
31(31%)
24 (24%)
8 (8%)
7 (7%)

24(28%)

11(12.8%)

P value

NS

7 (8.1%)

significantly associated with PSD. While, cases with right
cortical, right subcortical stroke brainstem and cerebellar
regions were not significantly associated with PSD.

Patients with PSD
14 (14 %)
Site of infarcts
5 (33.1%)
2 (14.3%)
4 (28.5%)
1(7.15%)
1(7.15%)
1(7.15%)

Table 4: Radiological findings in patients with and without PSD.
https://academicstrive.com/CNNRIJ/

NS
NS
NS
P< 0.001
P< 0.001
P< 0.001

(21.5%). Cardioembolic stroke was detected in 11 (12.8%)
non delirious patients and in 2 patients (14.3%) with PSD.
Also, patients with PSD due to other etiologies or unknown
cause were not differing significantly from non-delirious
patients (Table 3).

Stroke subtypes in our sample of patients were nonsignificantly associated with PSD. Large artery stroke
occurred in 40 patients without PSD (46.5%) and in 6 PSD
patients (43%). Twenty four patients without PSD presented
with small artery subtype and in only 3 patients with PSD

Large artery

P value

Patients without PSD
86 (86 %)
12 (14%)
11(12.8%)
27 (31.4%)
23 (26.7%)
7 (8.1%)
6 (7%)

P value

P< 0.001
NS
P< P=0.001
NS
NS
NS
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As regard multivariate logistic regression of risk factors for
PSD, previous stroke (P value 0.005), infections (P value
0.005), metabolic disturbances (P value 0.005), left cortical
(P value 0.001), and left subcortical region stroke (P value

0.001) were more significantly associated with PSD. In the
other hand, higher initial NIHSS (P value 0.006), lower initial
GCS (P value 0.009) and older age (P value 0.01), were less
statistically significant (Table 5).

Variable

OR

95% CI

P value

Age

1.14

0.98 -1.78

0.01

Previous stroke

2.53

1.36 - 5.13

Left cortical region

3.32

1.57 - 6.14

Initial NIHSS

1.29

Initial GCS

1.18

Infections

2.53

Left subcortical region

Table 5: Multivariate logistic regression of risk factors for PSD.
Outcome of ischemic stroke patients in our study was
significantly worse with PSD. Total mortality rate was 10%
of all patients, in 28.5% of patients associated with PSD and
only 6.9% of patients without PSD. Modified Rankin Scale

0.006

1.06 - 5.04

0.005

1.02 - 1.82

2.61

Metabolic factors

1.11-1.93

0.009
0.005

1.17 - 4.86

2.98

0.005
0.001

1.43 - 4.87

0.001

after 3 months of onset in our study was 4.2 ± 1.3 in patients
with PSD and 1.3 ± 1.1 in the non-delirious patients (Table
6).

Outcome

Total patients N
(100)

Patients with PSD N
(14)

Patients without PSD N
(86)

P value

Mortality

10 (10%)

4(28.5%)

6 (6.9%)

P< 0.001

Modified Rankin Scale after 3 months

3.1 ± 1.2

4.2 ± 1.3

Table 6: Relationship between incidence of post-stroke delirium and the outcome of patients.

Discussion

The occurrence of PSD was 14% of all patients in the study
and reflecting that it is common among acute ischemic
stroke and mainly with older patients, pervious strokes,
severe stroke, infection, metabolic disturbances and left
hemispherical infarction. Delirium mainly presented in the
early course of stroke is associated with worse outcome, so,
it is important to give more attention to PSD.
PSD incidence in this study is comparable to the results of
preceding results (11.8 - 66%) [1,6,14-16]. The different
results of incidences may be caused by mix groups of
patients, variable age, different number and management
time and place.

Due to PSD might prolong the admission time, mortality and
more disability, [6] it should be managed early for admitted
cases with ischemic cerebral stroke. Severity of stroke onset
had a significant relation with patients associated with PSD.
This agreed with most of previous studies and explained by
that delirium affecting NIHSS and GCS score [7].
https://academicstrive.com/CNNRIJ/

1.3 ± 1.1

P< 0.001

As expected, older age, infection, metabolic disturbances
and previous strokes were significant risk factors of PSD and
these results were in agreement with previous studies on the
same topic and also to admitted cases with other disorders
[6, 17].

We found that ischemic stroke subtypes in our sample of
patients were non-significantly associated with PSD. PSD
detected more with left hemispherical infarction which
agrees with few studies [1]. This finding is new and opposes
others studies results that detected the PSD more with right
cerebral, [18] frontal lobe, [19] or medial occipito-temporal
lobe [20]. But these results detected in both hemorrhagic
and ischemic cerebral insults, with heterogeneous sample
of patients. They used CT brain scans also not MRI brain for
evaluation of strokes [6]. Common pathway affections noticed
in the pathophysiology of PSD could tell us the differences.
Emotion, memory, and motivation controlled by dominant
cerebral hemisphere, mainly the limbic system part and the
prefrontal are [21]. Lesions in these areas results to increase
delirium incidence.
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Our results showed that mortality and disability outcome
(detected by the modified Rankin Scale mRS) were worse in
patients with delirium. This was similar to previous studies
[1,6,14], that found higher mortality, prolonged admission
duration, and more disability in patients with PSD.
The positive about our results was that we depend on
homogenous group of cases and using MRI brain scans
which are more specific to detect ischemic area and evaluate
underlying abnormalities. While, the main limitations were
first the relatively small sample size of patients, second,
lake of cognition evaluation or the treatment side effect
consideration. Third, NIHSS score did not measured after
patient discharge which led to disability outcome fewer data.

Conclusion

PSD occurred in 14% of our patients in the first week of
insult of acute cerebral infarction. Older age, infection,
metabolic disturbances, recurrent stroke, sever stroke, and
left hemispherical ischemia were indicators of post stroke
delirium. PSD leads to bad disability outcome. Physicians
must give more care to the early detection and management
of PSD.
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