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ABSTRACT
Objective: To determine frequency of early postoperative cognitive dysfunction (POCD) in patients aged 40 to 60 years, following
general anaesthesia in patients undergoing elective, non-cardiac surgery.
Study Design: Descriptive study.
Place and Duration of Study: Department of Anaesthesiology, The Aga Khan University Hospital (AKUH), Karachi, from December
2015 to May 2016.
Methodology: After obtaining approval from Ethical Review Committee of AKUH and informed consent, ASA I and II patients, aged
between 40 to 60 years of either gender, undergoing general anaesthesia for elective non-cardiac surgical procedures, were
recruited. Patients were assessed preoperatively by using mini-mental state examination (MMSE); and patients having a score equal
to or greater than 23 (maximum 30) were included in the study. All patients were reassessed at 24 hours postoperatively by MMSE.
Both the MMSE evaluations were performed by primary investigator on predesigned data collection form.
Results: A total of 150 patients were enrolled in the study. Preoperative MMSE score ranged from 24 to 30 while postoperative
MMSE score (at 24 hours) was between 25 and 30. Thus, no patient developed POCD following general anaesthesia for elective, non--
cardiac surgery in this study.
Conclusion:  Early  POCD was  not  found  in  the  presently  studied  population  of  middle  aged  patients  having  elective  non--
cardiac surgery under general anaesthesia.
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INTRODUCTION
Cognitive  dysfunction  is  an  impairment  of  cognitive  functions
which  include  memory,  learning,  concentration,  and  speed  of
mental processing.1 It is more common in the elderly population
with the incidence of upto 47% at 24 hours after minor procedure.2

Cognitive functions are frequently affected postoperatively and
post-anaesthesia in elderly populations. Some studies had found
that there is higher incidence of POCD in patients having pre-ex-
isting coronary atherosclerosis.3 The two main risk factors which
cause POCD include inflammatory response and the use of opioids.4

The consequences of chronic POCD in middle-aged patients are
catastrophic, as it especially affects routine daily activities. The
aim of this study was to investigate the frequency of early POCD in
patients aged 40 to 60 years, after elective, non-cardiac surgery.
The data regarding the POCD in patients aged 40 to 60 years is very
limited, so determining the frequency and its correlates will help
address the risk factors in middle aged patients as well.
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METHODOLOGY

After obtaining approval from the Ethical Review Committee and
Institutional  Anaesthesia  Review  Committee  from  December
2015  to  May  2016.  This  descriptive  study  was  prospectively
conducted in preoperative area and wards of Aga Khan University
Hospital, Karachi.

Based on study done by Rohan et al., which reported a 47% inci-
dence of POCD,2 at 24 hours and taking 10% margin of error, 150
patients  were  included  in  this  study  by  using  nonprobability,
consecutive sampling technique.

After obtaining the informed written consents, inpatients of either
gender aged from 40 to 60 years and undergoing elective non-car-
diac surgeries of 2 – 4 hours duration requiring general anaesth-
esia, were included in the study. All recruited patients were status
1 and 2 of American Society of Anesthesiologists (ASA), with preop-
erative  MMSE  score  above  23.  Patients  having  neurological,
carotid and cardiac surgeries, with central nervous system disor-
ders including pre-existing cognitive dysfunction as mini-mental
score examination (MMSE) score less than 23, cerebrovascular
diseases, drug dependence (consumption of tranquilisers or anti-
depressants,  anti-psychotic,  benzodiazepines  and  opioids),
visual or auditory disorders, and neuraxial block were excluded
from the study. Patients having multiple surgeries during same
admission were included in the study only once.
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All included patients were reassessed by MMSE at 24 hours postop-
eratively. POCD was defined as MMSE score of less than 23 postop-
eratively in patients with MMSE score above 23 in the preopera-
tive  evaluation.  Preoperative  and  postoperative  assessments
were made by primary investigator on predesigned data collec-
tion form.

Statistical  packages  for  social  science  version  19  (SPSS  Inc.,
Chicago, IL) was used for statistical analysis. Categorical vari-
ables like incidence of POCD, sex and ASA status, were calculated
as frequencies and percentages. Quantitative variables like age,
weight, height, duration of surgery, duration of anaesthesia and
MMSE score were calculated as mean and standard deviation. A p-
value of less than 0.05 was considered as level of significance.
Stratification analysis was planned based on the occurrence of
POCD.

RESULTS

A total of 150 patients, undergoing elective non-cardiac surgery
under general anaesthesia, were included in this study. The mean
age of patients was 48.96 ±6.27 years with majority of them being
females. Regarding body mass index, 4 patients were underweight,
38.67% (n=58) were overweight, and 35.33% (n=53) were obese
(Table I). Out of the 150 recruited patients, 32 were ASA-I and 118
were  ASA-II  patients.  Out  of  150  cases,  hypertension  was
observed in 30.67% and diabetes mellitus was found in 18.67%.
Table I: Demographic and duration of anaesthesia and surgery statistics of
the patients (N=150).

 Variables Mean Std.
deviation Median Interquartile

range

 Age (years 48.96 6.27 48 11

 Weight (kg) 70.55 13.22 70 18

 Height (cm) 157.48 7.94 157 9

 BMI (kg/m2) 28.52 5.35 28.16 7.9

 Duration of anaesthesia 
 (minutes) 189 110 169 121

 Duration of surgery 
 (minutes) 163 94 126 104

Overall, the median preoperative MMSE score was 30, while the
median postoperative MMSE score was 29 (Figure 1). POCD was
not  observed  in  this  study.  Stratification  analysis  was  not
performed because no case of POCD was observed in the study.

DISCUSSION

POCD is common in elderly patients as compared to middle-aged
patients.  Until  now,  many  studies  have  been  done  in  which
patients undergoing major surgery were included; and the main
focus  was  on  long-term  postoperative  cognitive  dysfunction.5

Only few studies are available in which minor procedures, mainly
as out-patients, were done to investigate POCD few days after the
procedure6 and compared different anaesthetic techniques.7 The
authors included only middle-aged patients, who underwent elec-
tive non-cardiac surgeries and then estimated the incidence of
POCD.

Figure 1: Pre and post median mini-mental state exam score (N=150).

This  study  investigated  the  effect  of  general  anaesthesia  in
middle-age patients. All patients, who required general anaesth-
esia for elective non-cardiac procedures having aged between 40
and 60 years with physical ASA status of I or II, were recruited in
this study. Patients were assessed in the preoperative area by
using MMSE. All patients having MMSE score above 23 were then
included in the study. These patients were reassessed at 24 hours
postoperatively. The POCD was not observed in this study. Rohan
et al. concluded that POCD was 47% regardless of general anaesth-
esia technique.2 However, this study’s demographics differ in that
the patient were middle-aged (mean age 48 years in contrast to
73 years).

In  elderly patients (aged between 60 and 81 years), an interna-
tional trial was conducted in non-cardiac surgeries, and observed
POCD with an incidence of 26% and 10% at one week and three
months,  respectively.8  While  in  middle-aged  patients  (aged
between 40 and 60 years), the incidence of POCD was 19% and 6%
at one week and three months, respectively.9  The main limitation
of these studies were that they did not compare the incidence of
POCD, observed with the extent of major surgery and general
anaesthesia.

Moller et al. found that the risk factors for early POCD include
advanced age, prolong anaesthesia, less education, more than
one operation and postoperative respiratory dysfunctions; but
only age was found to be a risk factor for late POCD.10 Boos et al.
observed the POCD in 14.54% patients at 24 hours postopera-
tively  with  overall  prevalence  of  29%.  All  POCD  cases  were
observed in patients above 65 years of age.11 Bedford found no
evidence of long-term postoperative cognitive dysfunction after
general surgery.12 Small sample size and inappropriate control
group were the main limitations of this study.

The correlation of early POCD with epidural analgesia is found to
be difficult. It has been expected that the incidence of POCD might
be reduced by utilizing only regional anaesthesia, but in contrast
the findings were opposite in middle-aged patients. The sugges-
tion behind this was increase plasma concentration of bupiva-
caine that might cause acute neurologic toxicity.13
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However, in one study it was found that the incidence of POCD
after regional anaesthesia decreased at seven days after non-car-
diac surgeries when compared with general anaesthesia.14

Considering information obtained from studies done in the past,
POCD has been categorised in acute, intermittent and chronic
changes.  Acute  POCD  was  described  as  cognitive  decline
observed within one week post-procedure; intermediate POCD
was observed in less than 3 months while the long-term POCD was
observed from one-to-two years post-procedure. Although, the
relevance of investigating POCD during these time-frame is not
clear. The clinical significance of time duration, at which a diag-
nosis of POCD been made, is not yet identified. Moreover, there is
no study has been conducted that found the relevance of carrying
out assessments at a particular time-frame.15 POCD is a common
complication  after  cardiac  surgery.  Newman et  al.  found  that
procedures requiring cardiopulmonary bypass increases the inci-
dence of POCD to as high as approximately 50% at discharge.5

In one study, it was found that the health-related complaints were
associated with the total number of surgeries and the extent of
anaesthesia; but it did not predict cognitive behavior.8

In many other studies, the assessments were done for more than 6
months post-surgery, but they didn’t find any significant change
from that measured preoperatively.16 A recent study concluded
that the increase in  postoperative mortality was associated with
acute POCD.17  Therefore, a conclusive study is required which
explains  the  prognostic  importance  of  cognitive  dysfunction
related to procedure and hospitalisation, impact of surgery on the
quality of life and cognition, and also to anticipate the modifiable
risk factors.

CONCLUSION

POCD is one of the clinical conditions which has multifactorial
origin. In our study, middle-aged patients (40 – 60 years of age),
some of them having diabetes and/or hypertension and under-
going upto 4 hours of elective, non-cardiac surgery under general
anaesthesia, did not develop POCD on MMSE evaluation done 24
hours after the surgery. Further research is required to investi-
gate other risk factors in the causation of POCD in middle-aged
population.
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