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Abstract
Background  Postoperative delirium is a common distressing symptom experienced following laparoscopic 
cholecystectomy. The study aimed to investigate the influence of a low preoperative Mini-Cog testing score and 2 
different anesthesia methods: total intravenous anaesthesia (TIVA) versus sevoflurane, on postoperative delirium in 
elderly patients undergoing laparoscopic cholecystectomy.

Methods  A total of 84 patients over 60 years old who underwent laparoscopic cholecystectomy between March 
1and – October 1 2023 were included in the study. Patients with a Mini-Cog score of 0–2 were considered to have low 
and possibly impaired neurocognitive function. We invastigated the effects of preoperative Mini-Cog score and the 
two anesthesia methods used on the incidence of postoperative delirium.

Results  The proportion of patients with low Mini-Cog score in the preoperative period was 17.9%. Sevoflurane 
and TIVA was used in 41 and 43 patients respectively. The incidence of postoperative delirium in patients with low 
preoperative Mini-Cog scores was 66.7% at postoperative 0 h and 33.3% at the 1st hours. Postoperative delirium 
was found to be statistically higher in patients with low Mini-cog scores than in those with negatively-screened for 
Mini-cog scores (p: 0.01–0.035). In patients using sevoflurane, the incidence of postoperative delirium was 26.8% and 
24.4% at the 0 and 1st hours, respectively. This was found to be statistically higher than in patients receiving TIVA (p: 
0.036 − 0.010).

Conclusion  Low Mini-Cog score was an indicator of a higher risk of early postoperative delirium. Sevoflurane is more 
likely to cause postoperative delirium than TIVA.

Trial registration  The study was registered on ClinicalTrials.gov (Identifier: NCT06597812) .
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Background
Delirium as a neurocognitive dysfunction follow-
ing anaesthesia, is frequently seen especially in elderly 
patients. Many factors are reported to contribute to the 
development of neurocognitive dysfunctions in combi-
nation with advanced age. In patients with neurocogni-
tive dysfunctions like delirium, prolonged hospital stays, 
increased costs related to patient hospitalization, and 
increased mortality can occur [1]. Some institutions such 
as the American Society of Geriatrics, emphasize the 
importance of performing screening tests for postop-
erative neurocognitive dysfunction, especially in patients 
who are high-risk [2]. There are many tests used to 
screen for neurocognitive dysfunction, but problems are 
encountered during measurement due to the test admin-
istrator’s clinical inexperince. The Mini-Cog neurocogni-
tive function test is used as a screening test with a high 
success rate. Scores of 0–2 are classified as low and scores 
3–5 are classified as negative-screened for neurocogni-
tive dysfunction [3]. Reliability and validity analyses were 
made [4, 5]. This test that can also be used at the onset 
of the dementia. It is frequently used to identify patients 
with mild and severe dementia, and it is thought to be 
effective in showing the rate rehospitalization rate and a 
predictive indicator of mortality rate [6].

Delirium is a cognitive dysfunction characterized 
by inattention, loss of consciousness, and fluctuating 
course of cognitive dysfunction [7]. The type of surgery 
performed and the anaesthesia method applied can also 
cause some problems that might promote the develop-
ment of delirium [8, 9].

In our study, we investigated the effects of preopera-
tive Mini-cog score and two different anaesthesia meth-
ods on the incidence of postoperative delirium in elderly 
patients undergoing laparoscopic cholecystectomy. For 
this purpose, the effect of low Mini-Cog scores in the 
preoperative period on the incidence of delirium in the 
early postoperative period in elderly patients was investi-
gated. The effect of the two different anesthesia methods 
used on the incidence of delirium in the early postopera-
tive period constitutes the important hypothesies of our 
study. This hypothesis has two parts. The first part was 
the idea of ​​how the preoperative cognitive screening 
test affects the early postoperative delirium incidence in 
patients with low screening test scores. The second part 
was the effect of using two different anaesthesia meth-
ods on the incidence of early postoperative delirium 
in patient groups with low cognitive screening test and 
those classified as negative-screened for neurocognitive 
dysfunction. There are limited literature on the screening 
methods performed on the day of surgery and the two 
different anaesthesia methods used.

Method
Study design
This was a prospective observational study conducted 
at Amasya University Hospital from March 1, 2023 to 
October 1, 2023. The study was registered on ClinicalTri-
als.gov (Identifier: NCT06597812). We used the CON-
SORT checklist when writing our report and conducted 
adherence with the guidelines outlined in the “STROBE” 
guidelines. Amasya University training and research hos-
pital is a city hospital with 500 patient’s bedspace. There 
are 12 anesthesiologists and 5 general surgeons who per-
form laparoscopic cholecystectomy and procedure is per-
formed under general anesthesia in the operating room.

Patient and data collection
The patients were preoperatively assessed for American 
Society of Anesthesiologists (ASA) risk by an anesthe-
tist and age, sex and comorbidities were recorded. The 
Mini-cog test was applied as a cognitive screening test 
by the anesthesiologist in the preoperative period and 
the test score was recorded. Three-word memory test, 
clock drawing, and visual function test was performed 
to evaluate the patient’s cognitive functions. In this test, 
patients were asked to memorize three words such as 
umbrella, sunshine, and chair at the beginning of the 
test. The patients were asked to draw a clock, place the 
numbers in the correct places and draw the time as 11:10. 
They were then asked to recall the three words given ear-
lier. The clock drawing was evaluated over 2 points and 
1 point was given for each word that was successfully 
recalled. The Mini-Cog scores were evaluated; a score 
between 0 and 2 points was considered as low cognitive 
function and 3–5 points -was considered as negative-
screened for cognitive function [9]. In the preoperative 
period, it was observed that there was no acute-onset 
fluctuation in cognitive status, inattention, disorganized 
thinking and no change in the level of consciousness in 
all patients, and it was not defined as delirium.

Inclusion criteria
There was a correlation between the incidence of delir-
ium after the age of 60 [10]. Therefore, patients over the 
age of 60 who underwent planned laparoscopic chole-
cystectomy between March 1, 2023 and October 1, 2023 
were included in the study.

Exclusion criteria
Patients’ age < 60 years, patients undergoing emergency 
cholecystectomy or did not have preoperative Mini-Cog 
assessment, with a history of cerebrovaskuler insult that 
was thought to have an effect on postoperative delirium, 
patients with difficulty in cooperation, patients with 
hemodynamic instability(arterial blood pressure above 
160/90 mmHg and below 90/60 mmHg and patients with 
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pulse rate below 50/min and above 100/min), patients 
with previously diagnosed dementia, and those who had 
surgical procedures lasting more than 2 h were excluded 
from the study.

Protocol
Voluntary participants were included in the study after 
written informed consent was obtained. All patients 
were taken to the operation room after 6  h of fasting. 
For premedication, midazolam 1  mg and pantopra-
zole 40  mg were administered intravenously. Routine 
electrocardiogram, pulse oximetry and blood pressure 
monitoring were performed. Age, sex, heart rate, sys-
tolic and diastolic blood pressures, Mini-Cog score, and 
comorbidities were recorded in the preoperative period. 
Depending on the anesthesia maintenance protocol, total 
intravenous anesthesia (TIVA) or sevoflurane anesthesia, 
patients were divided into group T (TIVA) and group S 
(sevoflurane). The patient groups were selected by ran-
domization method with a computer program. The TIVA 
protocol included; Propofol 2 mg/kg, fentanyl 2 µg/kg and 
rocuronium 0.6  mg/kg were administered intravenously 
for induction of anaesthesia, and induction was achieved 
with propofol 0.1–0.2  mg/kg/min and remifentanil 0.1–
0.2 mg/kg/min. The sevoflurane protocol included; Pro-
pofol 2 mg/kg, fentanyl 2 µg/kg and rocuronium 0.6 mg/
kg were administered intravenously for induction of 
anaesthesia, and induction was achieved with sevoflu-
rane 2%. In all patients, fresh gas flow was adjusted to 
3  L/min as 50% O2-Air. After anaesthesia preparation 
was completed, the abdomen was entered with a 10 no 
trocar and routine cholecystectomy was completed with 
intraabdominal pressure of 12–14 mmHg with 10 L/min 
Co2 insufflation. Sugammadex 200 mg was used to termi-
nate the effect of muscle relaxants following laparoscopic 
cholecystetcomy and analgesia was provided with meper-
idine 50 mg and paracetamol 500 mg intravenously in the 
postoperative period.

The patients whose muscle strength allowed sponta-
neous breathing after surgery and whose breathing was 
regular were extubated. The patients who continued 
spontaneous breathing without support and who could 
lift their heads without support were taken to the post-
operative care unit. Systolic blood pressure, diastolic 
blood pressure and heart rate values were recorded in 
the postoperative care unit and this was regarded as the 
0  h. A neurological examination was performed by the 
same anesthesiologist at the 0, 1st and 2nd hours, and a 
delirium incidence was performed and recorded. Patients 
with modified Aldrete score ≥ 9 were discharged from the 
post-anesthesia care unit.

Study definitions
Postoperative delirium was defined as a new deteriora-
tion or fluctuation in cognitive status. Acute-onset fluc-
tuation in cognitive status, inattention, disorganized 
thinking and altered level of consciousness were defined 
as delirium [8]. A bedside clinical assessment of the 
patient was performed to determine the level of attention 
and arousal and the presence of other cognitive deficits, 
psychotic features, or other mental status abnormalities. 
The presence of an acute change in the postoperative 
period in a functionally independent patient in the pre-
operative period supports this clinical situation.

Delirium investigation was planned in the early post-
operative period by same anesthesiologist. Admission to 
the postoperative care unit was accepted as the 0 h and 
the presence of delirium was examined in the following 
hours. Neurological examination was performed to show 
whether there was delirium at the 0-, 1st, and 2nd hours. 
Postoperative delirium incidences, heart rate, systolic 
blood pressure, diastolic blood pressure, and comorbid-
ity characteristics were statistically compared in patients 
with and without low preoperative Mini-Cog scores.

In addition, two different anesthesia methods were 
used in these patients. Preoperative Mini-Cog scores, 
heart rate, systolic blood pressure, diastolic blood pres-
sure, comorbidity features and delirium incidence at the 
0-, 1st, and 2nd hours postoperatively were compared 
statistically in group S and T patients.

Primary outcome
The primary outcome was to determine the effect of 
preoperative Mini-Cog score and the two different anes-
thesia methods on the incidence of delirium in the early 
postoperative period in elderly patients undergoing lapa-
roscopic cholecystectomy.

Secondary outcome
The secondary outcome was to determine the effects of 
two different anesthesia methods on the incidence of 
postoperative delirium in patients with normal preopera-
tive Mini-Cog scores.

Ethics considerations
The study was conducted in Amasya Sabuncuoğlu 
Şerefettin Training and Research Hospital. Ethics com-
mittee approval numbered 2023/11 was obtained from 
Amasya Sabuncuoğlu Şerefettin Training and Research 
Hospital Clinical Research Ethics Committee.

Sample size
The sample size was calculated with the G power 3.1.9.4 
program using the study of Fiamarya [11]. The effect size 
was calculated was 38 per group (accepting type I error 
of 0.05 and a power of 0.80). The total number of patients 
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was calculated as 76. In order to prevent possible missing 
data, 84 patients were included in the study.

Statistical analysis
The study data were evaluated using “-SPSS (Statistical 
Package for Social Sciences) 22.0 (SPSS Inc, Chicago, 
IL)” software. Descriptive statistics were presented as 
mean ± standard deviation median (max, min), frequency 
distribution and percentage. The Pearson Chi-Square 
Test and Fisher’s Exact Test were used in the evaluation 
of categorical variables. The conformity of the variables 
to normal distribution was analyzed using visual (his-
togram and probability graphs) and analytical methods 
(Kolmogorov-Smirnov Test/Shapiro Wilk Test). The 
Mann-Whitney U Test was applied for statistical signifi-
cance between two independent groups for the variables 
that were found not to conform to normal distribution. 
For the variables found to fit the normal distribution, 
the Student’s T test was used for statistical significance 
between two independent groups and the paired Sample 
T test was used between two dependent groups. The con-
fidence interval was accepted as 95%. A statistical signifi-
cance level was accepted as p < 0.05.

Results
The data of a total of 84 patients were analysed. While 
82.1% (n = 69) of the patients had normal Mini-Cog 
scores, the remaining 17.9% (n = 15) had low Mını-Cog 
scores.

Anaesthesia maintenance was achieved with TIVA in 
51.2% (n = 43) of the patients and with sevoflurane in the 
remaining 48.8% (n = 41).

Age, gender, comorbidities and low cognitive status in 
group S and group T patints had no observable statisti-
cal difference between the functional statuses. It was 
observed that the incidence of delirium in the postopera-
tive 0 -and 1st hours was statistically higher in group S 
patients compared to group T patients (p: 0.036-P:0.010). 
The patients with low preoperative Mini-cog scores were 
distributed as 19.5% (n = 8) in group S patients and 16.3% 
(n = 7) in group T patients (Table 1).

In group S, systolic and diastolic blood pressure val-
ues ​​were statistically similar (p: 0.405–0.507). In group 
T, the postoperative systolic blood pressure was higher 
than that in the preoperative period (p: 0.01). The dia-
stolic blood pressure was similar (p: 0.422). The diastolic 
blood pressure was statistically higher in group S in the 
preoperative and postoperative periods (p: 0.026 − 0.010)
(Table 2).

Statistically, the incidence of delirium at the 0 and 
1st hours was higher in patients with low Mini-Cog 
scores(0 h 66.7%, 1st hour 33.3%)- than in patients with 
normal Mini-Cog scores(0  h 7,2%, 1st hour 10,1%) (p: 
0.01–0.035). Hypertension was found to be statisti-
cally higher in patients with low cognitive dysfunction 
(P:0.023). It was observed that the incidence of delirium 
was statistically higher in the 0 and 1st hours of the post-
operative period in patients with low Mini-Cog score (P: 
<0.001-P:0.0035). No statistical difference was observed 
between other variables (Table 3).

The delirium incidence at the 0  h in 66.6% (n = 10) of 
15 patients with low Mini-Cog scores in the preoperative 
0 _hour. A total of 70% (n = 7)- of these patients were in 
group S and 30% (n = 3)- were in group T.

Table 1  Descriptive characteristics, preoperative Mini-cog score and incidence of postoperative delirium according to the anesthesia 
method

Total (n = 84) Group S(n = 41) Group T (n = 43) p
Age (years) 66.5 ±4.6 (60–79) 66.4 ±4.6 (60–77) 66.7 ±4.8 (60–79) 0.854 a

Sex
Male 40 ( 47.6 ) 19 ( 46.3 ) 21 ( 48.8 ) 0.819 b

Female 44 ( 52.4 ) 22 ( 53.7 ) 22 ( 51.2 )
Hypertension 34 ( 40.5 ) 16 ( 39.0 ) 18 ( 52.9 ) 0.791 b

Diabetes mellitus 23 ( 27.4 ) 10 ( 24.4 ) 13 ( 30.2 ) 0.548 b

Heart disease 14 ( 16.7 ) 8 ( 19.5 ) 6 ( 14.0 ) 0.494 b

Mini-Cog score
(Preoperative)

4.1 ±1.2 (1–5) 4.0 ±1.3 (1–5) 4.2 ±1.2 (1–5) 0.749 _

Mini-Cog score
(Preoperative)

Low 15 ( 17.9 ) 8 ( 19.5 ) 7 ( 16.3 ) 0.699 b

Normal 69 ( 82.1 ) 33 ( 80.5 ) 36 ( 83.7 )
Incidence of postoperative delirium

0.hour 15 ( 17.9 ) 11 ( 26.8 ) 4 ( 9.3 ) 0.036b *_

1. hour 12 ( 14.3 ) 10 ( 24.4 ) 2 ( 4.7 ) 0.010b *_

2 .hours 4 ( 4.8 ) 3 ( 7.3 ) 1 ( 2.3 ) 0.354c _

Continuous variables are presented as “mean ±standard deviation (minimum-maximum)”, categorical variables are presented as “number (column percentage)”; a 
Mann-Whitney U Test; b Pearson Chi-Square Test; c Fisher’s Exact Test; *p < 0.05
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The delirium incidence at 1st hour in 41.6% (n = 5) of 
12 patients with low Mini-cog scores in the preoperative 
0th hour. A total of 80% (n = 4) of these patients were in 
group S and 30% (n = 1) were in group T.

No statistical difference was observed between pre-
operative and postoperative systolic blood pressure, 
diastolic blood pressure and heart rate in patients with 
low Mini-Cog scores (p: 0.258-0.963-0.487). The sys-
tolic blood pressure was statistically higher in the post-
operative period compared to the preoperative period 
in patients with normal Mini-Cog scores, (p: 0.009). The 
diastolic blood pressure and heart rate were statistically 
similar (p: 0.219 − 0.106) (Table 4).

Of the patients with normal Mini-Cog scores in the 
preoperative period (n = 69), there were 33 patients in 
group S and 36 in group T. There was no statistically sig-
nificant difference between the groups in terms of the 
incidence of postoperative delirium at the 0, 1st -, and 
2nd -hours in group S and group T patients (p: 0.186-
0.702-1.000) (Table 5).

Discussion
A high rate of cognitive dysfunction is observed in elderly 
patients who are planned to undergo surgery [12]. The 
incidence in people over 60 years of age is in the range 
of 3–18%. One of the leading causes of unfavorable post-
operative outcomes is perioperative neurofunctional dis-
orders [13]. Similarly in our study, cognitive dysfunction 
was observed with a postoperative rate of 17.9%. In addi-
tion, when the independent variables of the delirium inci-
dence in the early postoperative period were analyzed, 
age and low Mini-Cog scores were found to be effective 
(Table 3). The Mini-Cog test can be used as a simple and 
easy-to-administer cognitive function screening test and 
it can be administered quickly and easily compared with 
other cognitive function tests such as the mini men-
tal test [3]. In some studies, delirium incidence in the 
postoperative period is frequently observed in geriat-
ric patients. The incidence of postoperative delirium in 
patients undergoing laparoscopic cholecystectomy var-
ies between 10 and 40% [14–16]. In our study, this rate 
was 17.9%. When patients with low Mini-Cog test score 

Table 2  Comparison of hemodynamic parameters according anaesthesia method
Total (n = 84) Group S (n = 41) Group T (n = 43) pa

SBP ( mmHg )
Preoperative 138.0 ±19.4 (100–191) 141.9 ±21.3 (103–191) 134.2 ±16.8 (100–169) 0.068
Postoperative 144.4 ±18.7 (102–186) 144.9 ±17.1 (112–180) 144.0 ±20.4 (102–186) 0.823
pb 0.004* 0.405 0.001*

DBP ( mmHg )
Preoperative 73.9 ±11.7 (55–104) 76.8 ±12.0 (58–104) 71.1 ±10.6 (55–103) 0.026*
Postoperative 75.3 ±11.4 (54–112) 78.3 ±12.4 (61–112) 72.4 ±10.0 (54–99) 0.015*
pb 0.313 0.507 0.422

HR (beats/ min)
Preoperative 78.5 ±12.4 (51–102) 79.2 ±13.2 (51–102) 77.8 ±11.7 (57–100) 0.594
Postoperative 76.5 ±13.3 (50–112) 77.4 ±13.6 (53–112) 75.7 ±13.1 (50–104) 0.568
pb 0.294 0.473 0.452

Variables are presented as “mean ±standard deviation (minimum-maximum)”, categorical variables are presented as “number (column percentage)”; SBP: Systolic 
blood pressure; DBP: Diastolic blood pressure; HR : Heart rate; a Student’s T Test; b Paired Sample T Test; *p < 0.05

Table 3  Descriptive characteristics and the incidence of postoperative delirium according to preoperative Mini-cog score
Total (n = 84) Low (n = 15) Normal (n = 69) p

Age (years) 66.5 ±4.6 (60–79) 71.5 ±3.9 (63–78) 65.4 ±4.1 (60–79) <0.001a*
Sex

Male 40 ( 47.6 ) 8 ( 53.3 ) 32 ( 46.4 ) 0.625 b

Female 44 ( 52.4 ) 7 ( 46.7 ) 37 ( 53.6 )
Hypertension 19 ( 40.5 ) 10 ( 66.7 ) 24 ( 34.8 ) 0.023b *_

Diabetes mellitus 23 ( 27.4 ) 5 ( 33.3 ) 18 ( 26.1 ) 0.542c _

Heart disease 14 ( 16.7 ) 4 ( 26.7 ) 10 ( 14.5 ) 0.264c _

Mini-Cog Score 4.1 ±1.2 (1–5) 1.7 ±0.5 (1–2) 4.6 ±0.5 (4–5) <0.001a*
Incidence of Postoperative Delirium

0.hour 15 ( 17.9 ) 10 ( 66.7 ) 5 ( 7.2 ) <0.001c*
1.hour 12 ( 14.3 ) 5 ( 33.3 ) 7 ( 10.1 ) 0.035c*_
2 .hours 4 ( 4.8 ) 2 ( 13.3 ) 2 ( 2.9 ) 0.145c _

Continuous variables are presented as “mean ±standard deviation (minimum-maximum)”, categorical variables are presented as “number (column percentage)”; a 
Mann-Whitney U Test; b Pearson Chi-Square Test; c Fisher’s Exact Test; *p < 0.05
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in the preoperative period were compared with classified 
as negative-screened for patients, the probability of delir-
ium incidence in the early postoperative period (0-1st 
hours) was statistically higher in the patient group with 
low Mini-Cog score (Table 3). When compared with the 
same patient groups, age, sex, comorbidities and hemo-
dynamic findings were similar between the both groups. 
From this point of view, we believe that the Mini-Cog test 
is a valuable neurocognitive function test in the geriatric 
patient group as an indicator of delirium development in 
the early postoperative period.

Postoperative delirium is frequently seen in elderly 
patients and in the postoperative period. It causes an 
increase in both hospitalization time and complica-
tion rates. Anaesthesia maintenance with sevoflurane 
is a commonly used method and is preferred by most 
patients. Alternatively, anaesthesia maintenance can be 
achieved with TIVA because side effects such as post-
operative nausea and vomiting are less. However, the 
effects of TIVA on cognitive functions in the postopera-
tive period compared with sevoflurane are unclear. The 
effects of agents used in anaesthesia maintenance on 
postoperative delirium are not clear [17]. Jiang et al. [18] 
examined the delirium incidence following anaesthesia 
maintenance with sevoflurane or propofol-based TIVA in 
patients undergoing cardiopulmonary bypass surgery and 
similarly, no statistical difference was observed between 
the groups. In another study of 209 patients, the delirium 
incidence after anaesthesia maintenance with propofol 
and sevoflurane in elderly patients was investigated. As a 

result, it was statistically observed that the incidence and 
duration of delirium was more frequent in the propofol 
group than in the sevoflurane group [19]. Considering 
their different sedative and anti-inflammatory effects, 
propofol and sevoflurane could have different effects on 
postoperative delirium. There are many studies compar-
ing the effects of propofol and sevoflurane on postopera-
tive delirium; however, the results are inconsistent [20] 
.Some studies have reported that delirium incidence fol-
lowing sevoflurane use is up to 67% and appears to be 
more frequent in patients who rapidly recover from sevo-
flurane anaesthesia [21]. On the other hand, there are 
examples of studies in which delirium is observed more 
frequently because hemodynamic changes are more dra-
matic with propofol-based TIVA use [19]. In our study, 
when the patients who used sevoflurane or TIVA for 
anaesthesia maintenance were compared, the rate of 
delirium incidence in the early postoperative period was 
statistically higher in the sevoflurane group (Table 1). The 
diastolic blood pressure values were statistically lower 
in the TIVA group while other vital signs were similar 
between the groups.

Other results of our study suggest that the delirium 
incidence in the early postoperative period may be due 
to a slower awakening process between the groups. How-
ever, in our study, as can be seen in the Daignostic and 
Statistical Manualof Mental Disorders ( DSM-5) diag-
nostic criteria [22], ‘attention disorder and orientation 
difficulty are observed due to attention deficit. ‘The dis-
order develops over a short period of time’. Therefore, we 

Table 4  Comparison of hemodynamic variables according to the preoperative Mini-cog score
Total (n = 84) Low (n = 15) Normal (n = 69) pa

SBP ( mmHg )
Preoperative 138.0 ±19.4 (100–191) 139.2 ±22.0 (100–171) 137.7 ±18.9 (103–191) 0.789
Postoperative 144.4 ±18.7 (102–186) 144.7 ±24.0 (102–180) 144.4 ±17.6 (104–186) 0.957
pb 0.004* 0.258 0.009*

DBP ( mmHg )
Preoperative 73.9 ±11.7 (55–104) 75.5 ±12.3 (55–104) 73.6 ±11.6 (55–103) 0.568
Postoperative 75.3 ±11.4 (54–112) 75.3 ±11.8 (60–104) 75.3 ±11.4 (54–112) 0.994
pb 0.313 0.963 0.219

HR (beats/min )
Preoperative 78.5 ±12.4 (51–102) 78.7 ±14.5 (52–99) 78.4 ±12.0 (51–102) 0.930
Postoperative 76.5 ±13.3 (50–112) 82.4 ±13.6 (60–104) 75.3 ±13.0 (50–112) 0.059
pb 0.294 0.487 0.106

Variables are presented as “mean ±standard deviation (minimum-maximum)”, categorical variables are presented as “number (column percentage)”; SBP: Systolic 
blood pressure; DBP: Diastolic blood pressure; HR : Heart rate; a Student’s T Test; b Paired Sample T Test; *p < 0.05

Table 5  Incidence of postoperative delirium according to the anesthesia method on preoperative normal Mini-cog score patients
Total (n = 69) Group S (n = 33) Group T(n = 36) P

Incidence of postoperative delirium
0.hour 64(64 ) 4 ( 2,4 ) 1(2,6 ) 0.186c-
1. hour 62 (62 ) 4(3,3 ) 3(3,7 ) 0.702c-
2 .hours 67 (67 ) 1(1 ) 1( 1 ) 1.000c-

a Mann-Whitney U Test; b Pearson Chi-Square Test; c Fisher’s Exact Test; *p < 0.05
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think that the patients defined as delirious in our study 
are related to the surgery and the anesthesia applied. 
We think that agitated patients may have a tendency to 
behave aggressively towards pain or environmental stim-
uli, unlike those with delirium.

In our study, we statistically compared the incidence 
of delirium in the early postoperative period in patients 
with normal Mini-Cog scores for cross-examination. The 
results show that the incidence of delirium at the 0-, 1st -, 
and 2nd postoperative hours was similar in group S and 
group T patients (Table 5). It was observed that both pre-
operative low Mini-cog score and the applied anaesthesia 
method were effective on the incidence of postoperative 
delirium (Tables  1, 2 and 3). However, it was observed 
that the anaesthesia method applied in patients with nor-
mal Mini-cog scores did not affect the incidence of post-
operative delirium (Table 5). Therefore, it can be thought 
that the use of sevoflurane in patients with low Mini-cog 
scores increased the incidence of delirium in the early 
postoperative period.

Limitations
This was a single-center, hospital-based study. Early 
hours were preferred for postoperative delirium exami-
nation. This situation can be confused with the time it 
takes to wake up from anesthesia. However, defining it in 
accordance with the DSM-5 diagnostic criteria is a suit-
able option for clinicians.

Conclusion
In our study, elderly laparoscopic surgery patients with 
a Mini-Cog score between 0 and 2 in the preoperative 
period were statistically more likely to delirium inci-
dence in the postoperative period. As such, that the rate 
of early delirium incidence with low Mini-Cog score 
in the 0, and 1st hours of the postoperative period was 
higher in patients using sevoflurane compared with 
those patients using TIVA. It can be considered that low 
Mini-Cog test scores may predict the incidence of post-
operative delirium in elderly patients undergoing elective 
cholecystectomy. We believe that the use of sevoflurane 
for maintenance of anesthesia in patients with low Mini-
Cog test scores may cause an increase in the incidence of 
delirium compared to the use of TIVA.
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