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ABSTRAK

Disfungsi kognitif selepas pembedahan (POCD) ialah komplikasi yang biasa
berlaku selepas penggunaan mesin pintasan kardiopulmonari semasa pembedahan
pintasan koronari arteri (CABG) dan ini boleh mengurangkan kualiti hidup. Oleh
itu, kami mengkaji prevalens dan faktor risiko perioperatif berkaitan dengan POCD
selepas pembedahan elektif CABG. Di dalam kajian keratan rentas prospektif ini,
38 pesakit telah direkrut dan fungsi kognitif mereka dinilai dengan menggunakan
‘Montreal Cognitive Assessment” (MoCA) pada hari sebelum pembedahan, ke-7
dan ke-30 selepas operasi. Empat pesakit meninggal dunia selepas pembedahan
dan oleh itu, hanya 34 data pesakit dianalisis. Prevalens POCD pada hari ke-7 dan
hari ke-30 adalah setandling pada 41% dan 26.4%. Markah purata MoCA sebelum
pembedahan bertambah baik dengan ketaranya pada hari ke-7 dan ke-30 selepas
pembedahan CABG (24.68 + 3.57 vs 25.06 + 3.73 vs 25.88 + 4.00, p = 0.044).
Umur yang lanjut adalah berkaitan dengan pengurangan skor purata MoCA dan
meningkatkan risiko POCD pada hari ke-7 dan ke-30 selepas pembedahan (Rs
-0.451 dan -0.359, p = 0.007 dan 0.037). Pesakit dengan ujian fungsi paru-paru
yang tidak normal mempunyai pengurangan ketara dalam pemarkahan MoCA
sebelum pembedahan dan penambahbaikan skor yang rendah selepas operasi,
berbanding dengan pesakit yang mempunyai ujian fungsi paru-paru yang normal
(p = 0.013). Kesimpulannya, POCD selepas pembedahan CABG berlaku pada satu
pertiga daripada pesakit dan bertambah baik dari semasa ke semasa. Peningkatan
umur dan ujian fungsi paru-paru praoperasi yang tidak normal dikenal pasti sebagai
faktor risiko untuk POCD. Ujian fungsi paru-paru yang tidak normal juga dikaitkan
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dengan peningkatan kognitif yang lebih rendah selama sebulan selepas CABG.

faktor risiko komplikasi kognitif selepas pembedahan, pintasan koronari
arteri, prevalens

Kata kunci:

ABSTRACT

Postoperative cognitive dysfunction (POCD) was a common complication of on-
pump coronary artery bypass grafting (CABG) which could reduce the quality of
life. We investigated the prevalence and perioperative risk factors associated with
POCD after elective CABG surgery. In this prospective cross-sectional study, 38
patients were recruited and their cognitive function was assessed using Montreal
Cognitive Assessment (MoCA) at preoperative, 7" and 30" days, postoperatively. A
total of 34 patients completed the study with four dropouts due to post-operative
death. Prevalence of POCD onthe 7" day and 30* days were comparable at 41% and
26.4%, respectively. The preoperative mean MoCA scoring improved significantly
in patients with POCD on the 7" and 30" day after CABG surgery (24.68 + 3.57
vs 25.06 + 3.73 vs 25.88 + 4.00, p-value 0.044). Higher age was correlated with
a reduction in mean MoCA score and increased risk of POCD detected on the
7" and 30" day postoperatively (Rs -0.451 and -0.359, p-value 0.007 and 0.037,
respectively). Patients with abnormal lung function tests had a significant reduction
of MoCA scoring at preoperative and lower improvement score postoperatively,
compared with normal lung function test patients (p-value 0.013). In conclusion,
POCD after on-pump CABG surgery occured in about one-third of the patient
and improved over time. Increasing age and abnormal preoperative lung function
tests were identified as the risk factor for POCD. Abnormal lung function test was
associated with a lesser one-month cognitive improvement after CABG.

Keywords:  coronary artery bypass, postoperative cognitive complications, prevalence,
risk factors

INTRODUCTION cognitive function associated with

surgery and anaesthesia. Unlike

Cognition declines as we age.  delirium and dementia, there was no

Cognitive impairment can occur in
patients who undergo surgery (Samuel
& Kristine 2018). The concept of
postoperative cognitive dysfunction
(POCD) was introduced in 1955. It
refers to the temporary decline in
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formal definition of POCD (Audrey
& Derek 2013). At best, it was
possible to consider POCD as a mild
neurocognitive disorder of unspecified
aetiology and the clinical suspicion
of POCD should be confirmed with
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a neuropsychological test (Samuel &
Kristine 2018). The tests were required
to be conducted before surgery as
a reference point and reassessed
postoperatively in different durations
to assess the decline or improvement
over time. The Montreal Cognitive
Assessment (MoCA) tool was a
neuropsychological test developed
by Nasreddine et al. (2005) to assess
cognitive impairment. It assesses
different cognitive domains including
attention and concentration, executive
functions, memory, language, visuo-
constructional  skills,  conceptual
thinking, calculations and orientation
(Nasreddine et al. 2005). It was
originally in English but it has been
validated in other languages including
Malay and Mandarin which was
suitable for use in our multiracial
population (Nasreddine et al. 2005;
Cheah et al. 2014; Normah et al. 2016;
Yu et al. 2012; Chen et al. 2015). It was
selected as the tool in our study as it
covered a broad spectrum of cognitive
domains and the test can be completed
within a short time frame.
Postoperative cognitive dysfunction
had a significant impact, leading to
a loss of independence, reduction in
quality of life and withdrawal from
society (Audrey & Derek 2013). Thus,
identifying the occurrence of POCD
was crucial in reducing the financial
burden on the affected individuals and
the country. It was also noted to be
the most common complication after
cardiac surgery. The incidences vary
between 30% to 70% upon discharge,
reducing to 20% to 30% in 6 months
and further dropping to 15% to 20% at
12 months of follow-up (Sandro et al.
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2019). Newman et al. (2001) concluded
that the prevalence of POCD following
coronary artery bypass grafting
(CABG) was high with an early
improvement but demonstrated a
pattern of decline in cognitive function
later during the five-years follow-up.
The pathophysiology of POCD was
multifactorial and associated with a
wide range of surgical, anaesthetic
and patient factors (Audrey & Derek
2013; Sandro et al. 2019; Steinmetz et
al. 2009). It was thought that on-pump
CABG patients were more prone
to develop POCD due to cerebral
microemboli  which  may  occur
during cardiopulmonary bypass (CPB)
(Audrey & Derek 2013). Therefore, our
study aimed to detect the prevalence
of cognitive dysfunction after on-pump
CABG surgery in our institution. The
perioperative risk factors associated
with POCD were also identified in this
study.

MATERIALS AND METHODS

This  prospective  cross-sectional
study was conducted after approval
from the Research Committee of the
Department of Anaesthesiology &
Intensive Care, Universiti Kebangsaan
Malaysia Medical Centre (UKMMC)
and the Medical Research & Ethics
Committee, UKM (Research code:
FF-2020-034). Patients who were
undergoing elective on-pump CABG
from June 2020 until May 2021 were
recruited. Written informed consent
was obtained from the patient by a
single investigator.

Patients aged from 18 to 80 years old
and scheduled for elective on-pump
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CABG with CPB and aortic cross-
clamp in our centre were included in
this study. Exclusion criteria included
those unable to participate in the
assessment due to hearing disabilities
and patients with a previous history
of CABG. The patients who could
not complete the postoperative
assessment, re-open CABG or died
were considered dropouts.

A day prior to the surgery, the
demographic data including age,
gender, race, education level and
spoken language were collected
and analysed. The education level
was considered low if the patient
received total duration of formal
education less than 12 years. Other
parameters documented were body

mass index (BMI), comorbidities,
smoking, obstructive sleep apnea
score  (STOPBANG), preoperative

ejection fraction (EF) and lung function
test. The MoCA test was also performed
and taken as a baseline reference
point. It was repeated on the 7" day
postoperatively and 30" days after
surgery, which was the first day of clinic
follow up. The repeated assessment
was to assess the onset of POCD or
its progression. The assessment took
place either in the cardiothoracic ward
or clinic and a similar assessor carried
out the assessment on a one-to-one
basis, in a calm, comfortable, pain-free
and unstressful environment.

The permission to use MoCA as the
tool in this study was granted by the
original author. Eight aspects of MoCA
as shown in Figure 1, were assessed.
Assessment of visuospatial or executive
domain consisted of alternative trail
making,  visuoconstructional  skill
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(cube) and visuoconstructional skill
(clock). The estimation of the ability
to recognise and name an item were
performed by showing three different
types of animals and the patients
were required to verbalise the name
in their preferred language. As for
memory assessment, a total of five
words were read by the accessor at
one-second interval and the patients
were required to recall them at the
end of the test, which can be repeated
twice. The attention span and
language of the patients were judged
by forward and backward digits span,
vigilance, series of seven substractions,
sentence repetition and verbal fluency.
Abstraction and delayed recall were
assessed by looking into the relation
of two subjects’ similarities and recall
of five words, while orientation was
performed by asking the date, month,
year, day, place and city.

The total maximum score was 30
points and a score of 26 or above was
considered normal. An extra point
was added for patients who had a
low education level. Patients with a
score of less than 26 were diagnosed
with either mild cognitive impairment
(MCI) or POCD, depending upon
the timing of the assessment, either
during preoperative or postoperative,
respectively.

After surgery, patients were admitted
to the cardiac-intensive care unit
(CICV) for further management and
weaning of ventilation as per standard
practice.  Additional  information
regarding perioperative management
was  collected from  patients’
clinical case notes for analysis. The
intraoperative and postoperative data
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Figure 1: The Montreal Cognitive Assessment test

including anaesthesia, CPB and aortic
cross-clamp  duration, numbers of
grafts, use of intra-aortic balloon pump
(IABP), reduction in cerebral oximeter
(which was defined as a reduction of
cerebral oxygenation by more than
20% from baseline for a duration
longer than 10 minutes), total dosage
and duration of midazolam, morphine,
noradrenaline and adrenaline,
duration of mechanical ventilation,
use of non-invasive ventilation (NIV)
post-extubation, length of CICU and
postoperative hospital stay as well as
the intraoperative and postoperative
complications were charted.
The  documented intraoperative
complications included arrhythmias,
disseminated intravascular coagulation

(DIVQ), ventricular perforation and
aortic injury. The postoperative
complications were sepsis, bleeding,
pleural effusion and arrhythmias.

The minimum number of subjects
was 35 patients with study power of
80% with a 95% confidence level and
a 10% dropout rate This sample size
was calculated using Krejcie & Morgan
(1970) formula for a finite population
where the population size for CABG
patients in our institution from June
2020 till December 2020 was 17 with
estimated yearly cases of 34 patients,
and quoting the lowest incidence of
POCD in one-week post-CABG was
37.6% from Ge et al. (2014).

The collected data were analysed
using SPSS for Windows version 26.0
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(IBM Corp, Armonk, NY, USA). The
results were presented asmeanstandard
deviation, median (interquartile range)
or frequency (percentages) when
applicable. Paired t-test and Wilcoxon
Signed-rank test were performed
for continuous parametric and non-
parametric intra-group data analysis,
respectively. The categorical data
analysis involved Chi-square or Fisher
exact test. One way ANOVA was used
to analyse the MoCA score at baseline
and postoperatively.
The relationship
categorical factors includes
intraoperative  |IABP, reduction in
cerebral oximeter, postextubation NIV,
complications, preoperative education
level, comorbidities, smoking and
lung function test with MoCA score
at baseline and postoperatively were
assessed via general linear model. In
the results section, the lung function
test was reported as a normal or
abnormal test, which was defined
as either a restrictive or obstructive
profile. The Spearman correlation
test was performed to assess the
association of continuous data which
include age, preoperative EF, duration
of anaesthesia, CPB, aortic cross-
clamp, use and dosage of midazolam,
morphine, vasopressors as well as the
length of mechanical ventilation, CICU
and postoperative hospital stay with
MoCA score at one week and one
month after CABG. A p-value <0.05
was considered statistically significant.

analysis  of

RESULTS

A total of 38 patients were recruited
for this study. Four patients drop out
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as a result of postoperative death.
Data collected from 34 patients were
analysed. Patients’ demographic data
and characteristics were shown in
Table 1. The prevalence of MCI and
POCD on the preoperative, 7" and
30" day postoperative were 50.0%,
41.0% and 26.4%, respectively
(p-value=0.076). The demographic
data and characteristics of patients
with and without MCl, and those with
and without POCD at 7" and 30*
days after surgery were not statistically
significant. Preoperative MCI patients
demonstrated a higher prevalence
of abnormal lung function tests in
comparison with patients without MCl
(70.6% versus 29.4%, p-value=0.01), as
shown in Table 2. The comorbidities,
BMI, STOPBANG score, the incidence
of smoking, preoperative EF and
lung function test of the patient with

Table 1: The demographic data and

characteristics of patients. Values were

expressed as percentage (%), mean + SD or
median (percentile) wherever appropriate

Characteristics n=34
Age 58.9 + 9.7
Gender
Male 29 (85.3)
Female 5(14.7)
Race
Malay 18 (52.9)
Chinese 14 (41.2)
Indian 1(2.9)
Others 1(2.9)
Education
Low (<12 years old) 24 (70.6)
None 1(2.9)
Primary 9 (26.5)
Secondary 14 (41.2)
High 10 (29.4)
Language
Malay 16 (41.7)
English 5 (14.1)
Mandarin 13 (38.2)
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Table 2: The preoperative clinical data. Values expressed as percentages (%), mean + SD
and median (percentile) where appropriate

Clinical data

thout MCI

All patients Wi With MClI p-value
(n =34) (n=17) (n=17)
Comorbidities
Hypertension 32 (94.1) 15 (88.2) 17 (100.0) 0.48
Diabetes mellitus 11 (32.4) 4(23.5) 7 (41.2) 0.27
Dyslipidemia 31 (91.2) 15 (88.2) 16 (94.1) 1.00
Renal impairment 3(8.8) 2(11.8) 1(5.9) 1.00
BMI (kg/m?) 26.4 + 3.5 25.8+5.6 27 +3.5 0.34
STOPBANG score 3[2-5] 3[2-4] 3[2-5] 0.82
Smoking
Yes 14 (41.2) 8 (47.1) 6 (35.3) 0.48
No 20 (58.8) 9 (52.9) 11 (64.7)
Ex-smoker 6 (17.6) 3(17.6) 3(17.6)
Non-smoker 14 (41.2) 6 (35.3) 8 (41.7)
Preoperative EF 56.0 + 11.3 56.8 + 10.3 55.3+12.4 0.70
Lung function test
Normal 17 (50.0) 12 (70.6) 5(29.4) 0.01*
Abnormal 17 (50.0) 5(29.4) 12 (70.6)

BMI=Body Mass Index; STOPBANG=Snoring, Tiredness, Observed breathing, Pressure, Body Mass Index,
Age, Neck circumference, Gender; EF=Ejection fraction; *p-value < 0.05

and without POCD on 7" and 30"
day postoperatively did not reveal
significant results.

Preoperative MCl patients and those
without MCI revealed no significant
difference with the duration of
anaesthesia, CPB, aorta cross-clamp,
sedatives, analgesia, vasopressors,
mechanical ventilation and length
of CICU as well as the hospital stay.
The dosage of sedatives, analgesia
and vasopressors, number of grafts,
reduction in cerebral oximeter, use
of IABP and NIV postextubation,
as well as operative complications,
also showed no significant difference
between patients with and without
MCI. On the 7" day postoperatively,
patients with a longer duration of
mechanical ventilation had a lower
prevalence of POCD (22 hours versus
19 hours, p-value=0.03). However,
the mean MoCA score did not

significantly correlate with mechanical
ventilation at  one-week  post-
surgery, with Rs 0.258 and R? 0.075
(p-value=0.141). A lower prevalence
of POCD also was observed in those
with postoperative complications one
week after CABG surgery (90.0%
versus 57.1%, p-value=0.04), but it did
not significantly correlate with mean
MoCA score at preoperative, 7" day
and 30" day postoperatively with a
p-value of 0.236.

The mean MoCA scoring for
the patients with MCl was 24.68 +
3.57, which significantly improved
to 25.06 + 3.73 and 25.88 + 4.00 at
the 7" and 30" day postoperatively
(p-value=0.044), as shown in Figure
2. The patients with an abnormal
lung function test was observed to
have a statistically significant lower
MoCA score compared to the patients
with a normal lung function test

275



Med & Health Dec 2022;17(2): 269-282

MoCA Score

24.68+3.57

Pre-operation

Post-operation 7 days

Lim M.H. et al.

25.88 +4.00

25.06+3.73

Post-operation 1 month

Time

Figure 2: The mean MoCA scoring of MCl and POCD on the preoperative, 7" and 30" days after
surgery

at preoperative, 7th and 30th day
postoperatively (p-value=0.013), as
shown in Figure 3. The MoCA score of
patients with and without hypertension,
diabetes mellitus, dyslipidaemia and
renal impairment were statistically no
significant difference at preoperative,
7" day and 30" day postoperatively.
The MoCA score for the patients with
low education was also statistically
no significant difference compared to
high education levels at these 3 time
point assessments. The patient who
required intra-operative IABP, cerebral

26.24+1.75

MoCA Score

23.12+4.24

Pre-operation

Time

26.06+2.38

24.06+4.56

Post-operation 7 days

oximeter reduction, had complications
and needed NIV postextubation had
statistically no significant differences
in MoCA score with those who had a
normal value of cerebral oximeter, did
not require IABP nor had complications
or NIV postextubation at preoperative,
7" day and 30" day postoperatively.
Preoperative EF, the duration for
anaesthesia, CPB and cross-clamp
were not statistically correlated with
the MoCA score in preoperatively
and postoperatively. The dosage and
duration of midazolam, morphine,

Lung Funtion

27.53£1.77 Test

=== Normal
s Abnormal

24.24+4 91

Post-operation 1 month

Figure 3: The mean MoCA score between abnormal and normal lung function patients which were
assessed on the preoperative, 7" and 30" day postoperatively
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R? Linear=0.138
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Figure 4: The correlation of mean MoCA score with age at baseline

adrenaline and noradrenaline also
demonstrated no correlation with the
MoCA score. Duration of mechanical
ventilation, length of CICU and hospital
stay were statistically not correlated
with the MoCA score.

A significant negative association
of MoCA score with age was
demonstrated, with Rs values of -0.451
and -0.359 (p-value=0.007 and 0.037,
respectively). Figures 4 and 5 showed
a strong correlation of mean MoCA
score with age at baseline and 30"
day postoperatively, which indicates
a significant reduction in MoCA score

when age increases (R,=0.138 and
0.122, respectively).

DISCUSSION

Preoperative MCl occurs in 50% of
our patients with a mean age of 61.
Robinson et al. (2012) demonstrated
similar results, with 44% of elderly
patients undergoing surgery had a
baseline cognitive impairment at 65
and above. It was highlighted that the
basic executive function of cognitive
performance was mainly affected by
anxiety, as demonstrated by Eysenck

F? Linear = 0122

Post-operation 1 month MoCA score

Figure 5: The correlation of mean MoCA score with age on the 30" day postoperatively
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et al. (2007). Preoperative anxiety,
stress and depression were observed
as factors associated with preoperative
MCI affecting the elderly (Eysenck et
al. 2007; Gan et al. 2020). This finding
was also consistent with a study by
Goebel et al. (2012), which the effect
of preoperative anxiety, extreme levels
of stress and depression affected the
patient’s cognitive performance.

In general, 41% of our CABG
patients had POCD on the 7" day
postoperatively, similar to Ge et al.
(2014), who demonstrated that the
incidence of POCD was 37.6%. In
contrast, studies conducted by Liu et
al. (2009) and Mu et al. (2011) quoted
a higher POCD incidence at 55.2%
after one week of CABG surgery.
However, different neuropsychological
assessment tools were used in these
studies. We found that the prevalence of
POCD on the 30" day postoperatively
was comparable with Ge et al. (2014),
26.4% versus 20.8%, respectively,
even though the cognitive assessment
in their study was performed later, at
12 weeks post-CABG surgery. The
cognitive function also was observed
to improve over time postoperatively,
resembling the studies by Ge et al.
(2014), Liu et al. (2009) and Mu et al.
(2011), which demonstrated a reduction
of POCD prevalence over time.
However, the authors did not focus on
the difference of POCD score at the
assessment point, unlike our research.
Our study demonstrated improved
cognitive function with a rising value
of MoCA score, even though the
overall reduction of POCD incidence
in our patients was insignificant.

We observed that patients with
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higher education levels had a lower
percentage of POCD however, our
analysis revealed no significant
findings. The level of education
was one of the factors that affected
cognitive function. A meta-analysis by
Feinkohl et al. (2017) had concluded
that patients with higher education
levels had a reduced risk of POCD. In
relation to cardiac surgery, patients with
lower education levels were associated
with a higher risk of immediate
postoperative delirium, which was one
of the predisposing factors of POCD,
as described by Oliveira et al. (2018)
and Mu et al. (2011).

As for the association of
comorbidities with POCD, Kadoi et
al. (2005) demonstrated significant
cognitive impairment in patients with
diabetes mellitus group compared
to the control group. The author
also  noted that hypertension,
reduced jugular oxygenation to
less than 50% and ascending aorta
atherosclerosis were associated with
short-term  cognitive  impairment,
whereas those who received insulin
therapy, diabetic retinopathy and
high glycated haemoglobin were
associated with POCD six months
post-CABG. Oliveira et al. (2018)
also showed that hypertension was
one of the risk factors for delirium in
postcardiac surgery that led to POCD.
Concerning kidney function, patients
with a high preoperative serum
creatinine level significantly affected
their cognitive function after cardiac
surgery (Ghaffary et al. 2014). In our
study, we were unable to demonstrate
that hypertension, diabetes mellitus,
dyslipidemia or renal impairment were
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associated with POCD which probably
due to current study did not look into
the severity of each comorbidity.

As for the perioperative factors
associated with POCD, we
demonstrated that age was one of the
predisposing factors. It was observed
that those with higher age had an
increased risk of POCD postoperatively.
This finding was similar to studies by
Ge et al. (2014), Liu et al. (2009) and
Mu et al. (2011), which established
age as one of the independent risk
factors for POCD after CABG surgery.
We also observed that patients with
abnormal lung function tests had a
higher risk of developing preoperative
MCI and a lower cognitive scoring
at baseline and one-month post-
operation, which was similar to
findings by Ghaffary et al. (2014), who
reported that patients with preexisting
chronic obstructive pulmonary disease
(COAD) that undergone cardiac
surgery had a lower cognitive function
postoperatively. It was found that those
with a higher forced-expiratory volume
were associated with a greater walking
speed, reasoning, memory and self-
reported physical functioning (Singh-
Manoux et al. 2011). However, those
with a history of smoking alone and
without COAD were not predisposed
to cognitive dysfunction after CABG,
which corresponded with our study,
supporting smoking as not-related
factor for POCD (Liu et al. 2009).

The duration of CPB had been
identified as one of the independent
predictors of POCD by Perez-
Belmonte et al. (2018) when
cardiopulmonary bypass time was
greater than 160 minutes. However,
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we found no association between the
duration of CPB with POCD both on
the 7" and 30" day post-CABG, even
though the median duration of CPB
was 192 minutes. Dijk et al. (2007)
studied the 5 years cognitive status of
281 patients who either received off-
pump or on-pump CABG surgery and
revealed no difference in cognitive
decline. It was concluded that neither
the presence nor duration of CPB
was the factor contributing to the
cognitive impairment, and factors
such as anaesthesia and generalised
inflammatory response following a
major surgical procedure were more
related to POCD.

Interestingly, ~the  postoperative
usage of sedation and analgesia
were not associated with POCD
after cardiac surgery in our study,
which were identical to Mu et al.
(2011). In contrast, Silbert et al. (2006)
showed that intraoperative low dose
fentanyl was associated with a greater
incidence of POCD at one-week post-
CABG in elderly patients than high
dose fentanyl. The author concluded
that high dose fentanyl might obtund
the stress response during surgery and
thus lessen the risk of POCD in CABG
patients.

The cerebral oxygen saturation
(rSO,) has been debating for many
years and there was no standardised
formula or data in determining
the cut-off point of reduction in
rSO, percentage associated  with
postoperative morbidities, especially
in cardiac surgery. As early as 1994,
Croughwell et al. (1994) observed
that central venous desaturation was
associated with POCD post-cardiac
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surgery. Yao et al. (2004) had shown
that intraoperative reduction of rSO,
less than 40% which length more
than 10 minutes was associated with
postoperative neurocognitive decline.
This finding was also similar to Slater
et al. (2009), who showed that patients
who underwent cardiac surgery had
an increased risk of postoperative
cognitive decline and prolonged
hospital stay when cerebral oxygen
saturation dropped 50% from baseline.
Whereas Tournay-Jetté et al. (2011)
demonstrated that the patient with
rSO, less than 50% during the surgery
experienced POCD 4 to 7 days after
surgery and a decrease of more than
30% from the patient’s rSO, baseline
was associated with POCD one month
after CABG. The present study did
not show a significant relationship
of POCD in the patients who have
a reduction in rSO, intraoperatively.
However, our methodology could
confound this finding as we included
those who had rSO, of less than 20%
rather than 30% from the baseline
parameter, and neither of our patients
has more than 30% decline to yield a
significant result.

The use of IABP as part of intra-
operative cardiac intervention did not
affect cerebral hemodynamics and was
not associated with a higher incidence
of neurological complications, and
these results were consistent with
our observations (Caldas et al. 2019).
Our study also did not support the
prescription of vasopressor or inotropic
medication as risk factors for POCD
after CABG surgery. As of date, there
have been no studies examining the
direct effect of vasopressor use toward
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POCD however, Jannati et al. (2014)
established that the use of inotropic
support within the first to third-day
postcardiac surgery increased the
delirium risk, which could indirectly
affect the incidence of POCD.
Although  we  observed that
the risk of POCD was higher in
patients with a shorter duration of
mechanical ventilation on the 7 day
postoperatively, it did not show a
correlation between the two variables.
This finding was in concordance with
the study by Dumas et al. (1999),
whereby patients who were extubated
3 hours versus 10 hours after CABG
surgery did not affect their cognitive
function at 3, 8 days and up to 8
weeks postoperatively. Research by
Liu et al. (2009) also demonstrated that
the duration of mechanical ventilation
up to 12 hours post-surgery was not
associated with POCD. In relation
to the period of hospitalisation, the
duration of ICU stay observed by
Mu et al. (2011) was not significantly
predisposed to POCD, which was
similar to findings in our study even
though the average CICU stay was
three days and much longer than Mu
et al. (2011). Our patients’ median day
of hospital stay was 9 days and it was
found that the duration of hospital
stay less than 7 days was identified
as an independent risk factor for
POCD, as demonstrated by Liu et al.
(2009). Patients with postoperative
complications had a lower risk
for POCD one week after surgery
however, no correlation was observed
between POCD and complications
after surgery, similar to Mu et al. (2011).
Our study has limitations. The
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preoperative psychological states such
as anxiety, depression and stress could
predispose to MCl were not addressed
in this study. Due to the limited study
population, we were unable to proceed
with multivariate analysis to identify
the independent risk factors associated
with POCD.

CONCLUSION

The prevalence of POCD after on-
pump CABG surgery occurred in
about one-third of patients and the
cognitive dysfunction improved over
time. Increasing age and abnormal
preoperative lung function were
identified as the risk factor for POCD.
Abnormal lung function test was
associated with a lesser one-month
cognitive improvement after CABG.
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