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Abstract 
Introduction: Post-operative cognitive dysfunction (POCD) is a short term decline in cognitive 
functions that may last for a few days or weeks after a surgery. It is characterized by progressive 
hypomnesia, personality change or deterioration in cognitive function post surgically. Even though 
POCD was previously linked to cerebral hypoxia and low blood pressure, newer studies suggested age, 
duration of anesthesia, intraoperative complications, and postoperative infections were much more 
associated with POCD. Therefore, as age being one of the major contributors of POCD, we carried out 
this study to analyze the post-operative cognitive dysfunction between two distinct age groups; the 
elderly, and the adolescents. Further, we also analyzed the time duration required for both the age 
groups to return to the normal functioning post operatively. 
Materials and Method: This study is a comparative study of pre-operative and post-operative level of 
cognition in the two age groups: adolescents and elderly, both undergoing an operative procedure under 
general anaesthesia from February 2016 to April 2016. A total of 50 individuals (25 elderly and 25 
adolescents) were screened 1 day prior to surgery, on the day of surgery, 5th post-operative day, 30th 
post-operative day (4 weeks) and 60th post-operative day (8 weeks) to analyse the postoperative 
cognitive dysfunction and to study to time duration required for recovery, if dysfunction was observed. 
The standardized mini-mental state examination (MMSE) was used to measure patients’ cognitive 
function. Data analysis and presentation of data was done in the form of tables and charts. 
Results and Conclusions: 50 patients were observed preoperatively, postoperatively, follow up on 5th 
day, 30th day and 60th day for a decline in the cognitive dysfunction. Results demonstrated that there 
was not much decline in the postoperative cognitive dysfunction in the adolescent age group. (1 out of 
25; 4%) 
However, the elderly age group did show a significant decrease in the post-operative cognitive 
dysfunction. (9 out of 25; 36%) 
We then concluded that the cognitive dysfunction post operatively was lowest among the adolescent 
age group, but highest among the elderly. Although there was a cognitive dysfunction between the pre-
evaluation and the post-evaluation in the elderly, follow-up of these patients showed recovery of the 
cognitive abilities over time in 7 out of the 9 (77%) elderly age-group patients. 
 
Keywords: Cognitive Dysfunction, Post-operative, Elderly, Adolescents. 
 
1. Introduction 
Post-operative cognitive dysfunction is a short term decline in cognitive functions that may 
last for a few days or weeks after a surgery [1]. It is characterized by progressive hypomnesia, 
personality change or deterioration in cognitive function post surgically [2, 3]. The incidence 
of POCD is steadily rising in patients undergoing general anesthesia [3, 4]. Even though 
POCD was previously linked to cerebral hypoxia and low blood pressure, newer studies 
suggested age, duration of anesthesia, intraoperative complications, and postoperative 
infections were much more associated with POCD [5]. POCD patients show a decline in 
performance on neuropsychological tests relative to preoperative levels [6]. However, POCD 
is distinct from emergence delirium. Emergence delirium occurs most commonly in older 
patients and those with pre-existing cognitive impairment [1]  
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Pathophysiology of Post-Operative Cognitive Dysfunction is 
not well known. But, it is hypothesized that the body’s 
inflammatory response to surgery is one of the causes. 
Various researchers have studied various factors that could 
possibly lead to POCD, those including Preoperative, 
intraoperative and postoperative causes, and the common 
conclusion to those studies have been that the causative 
agents of POCD are multifactorial [7, 8]. 
Past studies on POCD have concluded that not only is POCD 
common after cardiac surgery, but now has been verified that 
it also exists after major non-cardiac surgery, although at a 
lower incidence [9]. It is more likely associated after major 
surgeries than minor surgeries [10, 11]. Also, it has been studied 
that POCD has a higher incidence rate in patients with high 
alcohol intake [12]. 
It has been noted that for the best results of POCD analysis, 
Pre-operative mental status should be carefully assessed to 
facilitate evaluation in a systematic, well documented way [13]. 
Hence, we have included the Pre-operative analysis of the 50 
patients as well, in the study. Data also suggests, that Pre-
operative neurological disease increases rate of POCD. 
Therefore, to eliminate false positives in our results, we have 
excluded the patients that had a pre-operative neurological 
diseases [14]. 
 
1.1 Objectives 
i) To study the difference between cognitive dysfunction of 

Adolescents and Elderly. 
ii) To assess recovery time if decline of cognitive function 

was observed postoperatively. 
iii) To compare the recovery time between the two selected 

groups. 
 
2. Materials and Methods 
The present 3 month study was conducted during the Period 
of February 2016 to April 2016. Patients’ and relatives’ 
consents were taken before the study. The study population 
includes two distinct age groups, one being the adolescent age 
group, ranging from 12 years of age to 19 years of age, and 
second being the elderly, ranging from 55 years of age to 65. 
There were 50 patients in all; 25 adolescent patients with 
mean age of 16.3 years and 25 elderly patients with a mean 
age of 61.1 years. The patients were admitted for diagnoses 
which required surgical management. 
The study consisted of patients who fulfilled the inclusion 
criteria: 
Adolescents: Patients aged 12-19 years. 
Patients posted for planned surgeries. 
Patients who gave consent. 
Elderly: Patients aged 55-65 years. 
Patients posted for planned surgeries. 
Patients who gave consent. 
Exclusion criteria: 
Adolescents: Patients aged below 12 and above 19 years. 
Patients who required acute surgical intervention. 
Patients with trauma and in casualty. 
Patients who did not give consent. 
Patients with congenital history of neurological diseases 
(MMSE < 23) 

Patients posted for neuro-surgery or cardiac surgery 
Elderly: Patients aged below 55 and above 65 years. 
Patients who required acute surgical intervention. 
Patients with trauma and in casualty. 
Patients who did not give consent. 
Patients with previous history of neurological diseases 
(MMSE < 23) 
Patients posted for neuro-surgery or cardiac surgery 
The test used for detection of POCD was the standardized 
mini-mental state examination (MMSE). It is an 11-question 
measure that tests five areas of cognitive function: orientation, 
registration, attention and calculation, recall, and language [15]. 
Advantages to the MMSE include requiring no specialized 
equipment or training for administration. Disadvantages to the 
utilization of the MMSE is that it is affected by demographic 
factors; age and education exert the greatest effect. The most 
frequently noted disadvantage of the MMSE relates to its lack 
of sensitivity to mild cognitive impairment [15] 
 

Category Maximum Points Description 
Orientation to 

Time 5 Year, Season, Date, Day, 
Month 

Orientation to 
Place 5 Country, State, Town, 

Hospital, Floor 
Registration 3 Repeating named objects 

Attention and 
Calculation 5 Serial 7’s, or spelling 

“World” backwards 
Recall 3 Registration recall 

Language 2 Name a pencil and watch 

Repetition 1 Repeating or speaking 
back a phrase 

Complex 
Commands 6 Drawing of a complex 

figure
 Total: 30  

 
Interpretation 
 

Score Interpretation 
≥24 Normal Cognition 

19-23 Mild cognitive impairment 
10-18 Moderate cognitive impairment

≤9 Severe cognitive impairment 
 
3. Results 
50 patients were chosen between February 2016 and April 
2016 from the department of surgery who fulfilled the 
inclusion criteria. The two groups, i.e. the adolescents (n=25), 
with a mean age of 16.3 years, and the elderly, (n=25) with a 
mean age of 61.1 years, were studied preoperatively, post-
operatively (on the same day) and follow up on 5th day for 
post-operative cognitive dysfunction. The patients were 
admitted for diagnoses which required surgical intervention. 
The method by which we assessed the cognitive function was 
by a standard Mini Mental State Examination. 
After assessing the 25 adolescents preoperatively, all 25 
(100%) had a normal cognitive ability. The mean score 
preoperatively was 29 out of 30. Chart 1 shows the results of 
the cognitive abilities of the adolescents pre-operatively. 
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Chart 1: Preoperative Cognitive Abilities: Adolescents 
 

Also, after assessing the 25 elderly patients, preoperatively, 
all 25 (100%) had a normal cognitive ability, as it was one of 
our screening and inclusion criteria to rule out false positives. 

The mean score, here was 27.5 out of 30. Chart 2 shows the 
result of the cognitive abilities of elderly patients pre-
operatively.  

 

 
 

Chart 2: Preoperative Cognitive Abilities: Elderly 
 

The post-operative assessment was done on the same day of 
the procedure, with a mean time of about 4.5 hours post 
operatively. The results revealed a decline in cognitive abilites 
of adolecents as well as the elderly; however, only 1 out of 
the 25 (4%) adolescents were below 24 on the MMSE score, 
who was in the range of 19-23, interpreted as mild cognitive 
dysfunction. Contraraily, there was a cognitive decline in 9 
out of the 25 (36%) elderly individuals, score of whom was 
below 24. Out of the 9 affected elderly individuals, 6 were in 
the range on 19-23 MMSE score; which was interpreted as the 
mild cognitive imparirment, and the rest 3 were in the range 
of 10-18 on the MMSE score, which was interpreted as 
moderate cognitive impairment. 

Table 3 shows the comparison between the preoperative and 
the postoperative MMSE scores of the adolescents, and table 
4 shows the comparison between the preoperative and the 
postoperative MMSE scores of the elderly. 
As many as 23 out of 25 (92%) adolescents showed a slight 
cognitive dysfunction post operatively, but 22 out of the 23 
were within the normal limits (MMSE score 24 and above), 
and all (100%) elderly individuals showed cognitive 
dysfunction, although, only 9 of them had a cognitive 
dysfunction of 23 and below. 
The results showed that there was a 6.4% difference between 
the pre-operative and post-operative cognitive function in the 
alodescents. Comparitively, there was a drop of 14.6% in the 
cognitive abilities of the elderly. 
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Chart 3: Preoperative and Postoperative Cognitive Abilities: Adolescents 
 

 
 

Chart 4: Preoperative and Postoperative Cognitive Abilities: Elderly 
 

However, even if there was a decline in the cognition post 
operatively, we found out that all (100%) of the adolescent 
patients returned to their normal cognitive abilites within 4 
weeks, and had a MMSE score of greater than 24. 
The elderly age group, however, did not recover completely in 
the 1st 4 weeks. Only 8 out of 25 (32%) showed recovery to 
their normal cognitive abilites in the 1st 4 weeks. About 15 
more individuals recovered from the post-operative cognitive 
dysfunction in the next 4 weeks, taking the tally of 23 out of 
25 (92%) recovery in the 8 weeks post operatively. 2 elderly 
individuals did not recover from the POCD even after 8 
weeks, but they did show a slow upward trend.  
 
4. Discussion 
This study used a wider range of neuropsychological tests 
than in previous tests for POCD, which had a few set 
parameters. Data suggests that age is one of the important 
factors associated with POCD. Out of all the tests, significant 
deterioration in geometric form association and visual 
memory were observed in the test immediately post 
operatively, which was persistent for a long time, for about 2-
4 weeks, in both, adolescents and the elderly. Thus, geometric 
and visual deterioration was independent of age. The main 
difference noted was the difference between the two age 

groups in the verbal tasks, language tasks and repetition. The 
adolescent age group improved quickly post operatively, on 
these 3 parameters, whereas, the elderly patients required 
about 4 weeks for these parameters to recover.  
The neuropsychological test results showed that patients who 
had POCD performed poorer on day 0, 5 as compared to 
baseline performance, post-operative day 30, 60. As for the 
incidence, POCD was detected in 4% of our adolescent patient 
population and 36% in our elderly patient population. Day 30 
results showed a significant improvement in the adolescent 
population, whereas, about 32% elderly patients showed 
recovery in the 1st 4 weeks. Irrespective of duration of surgery.  
Our short-term POCD evaluation at post-operative days 0, 5, 
30 and 60 showed a gradual decline in the incidence of 
POCD, suggesting that it is temporary in a number of patients 
(92%) but could persist long-term in others (8%), probably 
even beyond 30 days. To the best of our knowledge, this is the 
first study to have evaluated the incidence, comparison of 
incidence, and recovery rate of POCD at early time points 
compared to the existing literature. The results presented are 
in accordance with earlier reports and most importantly, 
highlights the early onset of trend in decline of POCD, thus 
stressing the importance of evaluating POCD at earlier time 
points before 3 months. 



 

~ 126 ~ 

International Journal of Applied Research 
 

Clinicians and patients have many a times assumed that 
local/regional anesthesia is not associated with cognitive 
disturbances and is a safer option compared to general 
anesthesia. Rasmussen et al., in a randomized study of 
Regional Anesthesia versus general anesthesia found no 
causative relationship between the incidence of long-term 
POCD. Also, regional anesthesia does not offer any apparent 
direct physiologic benefit on cognitive function [16]. Studies 
reported by O’Dwyer et al., Casati et al., and Somprakit et al., 
found no statistical difference in the incidence of POCD after 
either a general anesthesia or a regional anesthesia [17-19]. 
Canet et al., concluded that the incidence of POCD at 7 days 
was remarkably lower after minor surgery (6.8%) than after 
major surgery (25.8%). After 3 months, no statistical 
difference was present between the two groups [20]. Factors 
such as duration of anesthesia, surgical trauma, postoperative 
stress response, hospitalization and post-operative pain and 
analgesics are implicated to explain the difference in rates of 
POCD between major and minor surgery [21-23]. 
Thus, we have established with the help of this research that 
post-operative cognitive dysfunction is based on age, and the 
recovery rate of younger patients from this dysfunction is 
faster as compared to the elderly. 
 
5. Conclusion 
POCD is a decline in the cognitive functions of an individual 
which are seen post surgically. The incidence is much higher 
in elderly individuals as compared to the adolescent age 
group. The recovery rates of the adolescents are much faster 
as compared to the elderly patients. The geometric and visual 
disturbances were independent of age, but verbal tasks, 
language tasks and repetition improved faster in the younger 
age group. There was a cognitive decline in both the age 
groups on post-operative day 0, however, it was much more 
significant in the elderly, as according to the MMSE 
interpretation. POCD is independent of type of anesthesia, 
however, duration of anesthesia does play a significant role.  
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