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Abstract 

The nature of postoperative cognitive changes depends on the type of anesthesia, somatic and neurological 

status, as well as on the patient's age. 

The aim of the study was to study the dynamics of changes in the state of cognitive function on the Schulte 

scale in patients after surgery using general anesthesia on the background of neuroprotective therapy. 

To achieve this goal, we conducted a study of the cognitive sphere in 126 patients with acute surgical pathol-

ogy on days 1, 7, 30 after surgery compared with the preoperative period. The study was conducted on the basis 

of the Kharkiv City Clinical Hospital of Emergency and Emergency Medical Aid. prof. A.I. Meshchaninov. All 

patients underwent standard intravenous premedication. Surgery was performed under conditions of general mul-

ticomponent anesthesia with artificial ventilation of the lungs using propofol and fentanyl. Patients on the back-

ground of standard postoperative therapy added neuroprotective drug according to the scheme. 

In the short periods of observation, the restoration of cognitive function by the Schulte test in young patients 

was noted. Recovery in the postoperative period was gradual in other age groups. 

After a month of research, the state of cognitive function in patients according to Schulte's test significantly 

improved from the values before the operation in patients of groups 1 and 2, but in patients of group 3, they did 

not fully recover. 

 

Keywords: cognitive function, anesthesia, neuropsychological tests. 

 

Literature noted that in the early postoperative pe-

riod, changes in the cognitive sphere of varying sever-

ity are determined in approximately 30% of surgical in-

terventions performed under general anesthesia, which 

are observed in 10% of patients for three months [1-

12]. 

Under general anesthesia, characteristic changes 

in all age groups are identified, among which, first of 

all, changes in brain perfusion, intracranial hyperten-

sion and other brain functions, neurotoxic effects with 

impaired synaptogenesis, induction of neurodegenera-

tion, stimulation of neuronal apoptosis should be noted. 

As a result, these changes may further cause the occur-

rence of various disorders of higher brain activity. 

The nature of postoperative cognitive changes de-

pends on the type of anesthesia, somatic and neurolog-

ical status, as well as on the patient's age. 

The authors found that postoperative cognitive 

dysfunction is manifested mainly by impaired memory, 

thinking, speed and consistency, difficulty concentrat-

ing, reactivity. These changes reduce mental perfor-

mance, mood, and adaptive traits [7, 8]. 

The aim of the study was to study the dynamics of 

changes in the state of cognitive function on the Schulte 

scale in patients after surgery using general anesthesia 

on the background of neuroprotective therapy. 

To achieve this goal, we conducted a study of the 

cognitive sphere in 126 patients with acute surgical pa-

thology on days 1, 7, 30 after surgery compared with 

the preoperative period. 

The study was conducted on the basis of the 

Kharkiv City Clinical Hospital of Emergency and 

Emergency Medical prof. A.I. Meshchaninov (2008-

2018). 

All patients underwent standard intravenous pre-

medication. Surgery was performed under conditions 

of general multicomponent anesthesia with artificial 

ventilation of the lungs using propofol and fentanyl. Pa-

tients on the background of standard postoperative ther-

apy added neuroprotective drug according to the 

scheme. 

The duration of the operation is 89.6 ± 31.2, age 

from 18 to 80 years. 

Group 1 (n = 43) - young patients (18-44 years); 

mean age 32.3 ± 2.4 years, 24 men, 19 women. 
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Group 2 (n = 41) - patients of middle age (44-60 

years); mean age 48.7 ± 6.1 years, 19 men, 22 women. 

Group 3 (n = 42) - elderly patients (60-80 years); 

mean age 73.1 ± 6.1 years, 20 men, 22 women. 

The dynamics of the results of Schulte's test 

against the background of neuroprotective therapy. 

Before surgery, the value of Schulte's test results 

was 52.7 ± 1.4 s. The value had a strong inverse rela-

tionship to the age of the patients. In patients of group 

1, it was 45.1 ± 1.2, in patients of group 2 it was 54.1 ± 

1.6, and patients in group 3 were 59.1 ± 1.4 s. 

In the course of the study on the background of 

neuroprotective therapy, changes in cognitive function 

were obtained, which depended on the patient's age and 

the period after surgery. 

On day 1, in patients of all groups after surgery, 

against the background of neuroprotective therapy, the 

Schulte sample rate was 37.8% lower than the maxi-

mum possible value of this test and 30.7% lower than 

the value of this test before the operation. The test score 

of Schulte on the background of neuroprotective ther-

apy also differed in all groups of patients for 1 day. 

Patients in group 1 on day 1 after surgery against 

the background of neuroprotective therapy, the Schulte 

sample rate was 7.0% lower than the maximum possi-

ble value for this test and 18.6% lower than the value 

for this test in the period before the operation in patients 

of this group. 

In patients of group 2 on day 1 after surgery, the 

rate of Schulte's test was 39.2% lower than the maxi-

mum possible value for this test and 29.2% lower than 

the value for this test in the period before the operation 

in patients of this group. 

In patients of group 3 on day 1 after surgery, the 

rate of Schulte's test was 67.4% lower than the maxi-

mum possible value for this test and 41.6% lower than 

the value of this test in the period before the operation 

in patients of this group. 

On day 7 in patients of all groups after surgery, 

against the background of neuroprotective therapy, the 

rate of Schulte's test was 23.0% lower than the maxi-

mum possible value of this test and 16.6% lower than 

the value of this test before the operation. 

The rate of Schulte's test on the background of 

neuroprotective therapy also differed in all groups of 

patients on the 7th day. 

On day 7 of the study, the state of cognitive func-

tion in patients improved relative to the state on day 1 

in all groups, respectively. 

In patients of group 1 on day 7 after surgery, the 

rate of Schulte's test was almost at the level of the max-

imum possible value for this test and 5.9% lower than 

the value of this test in the period before the operation 

in patients of this group. 

In patients of group 2 on day 7 after surgery, the 

rate of Schulte's test was 18.4% lower than the maxi-

mum possible value for this test and 9.4% lower than 

the value for this test in the period before the operation 

in patients of this group. 

In patients of group 3 on day 7 after surgery, the 

rate of Schulte's test was 55.0% lower than the maxi-

mum possible value for this test and 31.1% lower than 

the value of this test in the period before the operation 

in patients of this group. 

The rate of Schulte's test on the background of 

neuroprotective therapy also differed in all groups of 

patients after 1 month. After a month of research, the 

state of cognitive function in patients with Schulte's test 

significantly improved from the values before the oper-

ation in patients of groups 1 and 2, but in patients of 

group 3, they did not fully recover. 

In patients of group 1, one month after surgery, the 

rate of Schulte's test was completely restored compared 

to the maximum possible test result and improved by 

7.7% of the values before the operation in patients of 

this group. 

In patients of group 2, one month after surgery, the 

Schulte sample rate was 8.4% lower than the maximum 

possible value for this test and recovered to the value 

for this test, in the period before the operation, in pa-

tients of this group. 

Patients of the 3 groups a month after surgery, the 

rate of Schulte's test was 20.8% lower than the maxi-

mum possible value for this test and 2.1% lower than 

the value of this test, in the period before the operation, 

in patients of this group. 

On day 1 of the study, on the background of neu-

roprotective therapy, there is a strong direct correlation 

between the degree of reduction of the Schulte sample 

value and the patient's age: 0.98. The trends of correla-

tion dependence are observed on the 7th day: 0.99, a 

month after the operation: 0.94. 

Thus, on day 1 after surgery, the results of 

Schulte's test values deteriorated from the values to the 

operation, more significantly in patients of group 3 

(41.6% of the level to the operation). Over the course 

of the month, the status of the Schulte sample indicators 

improved significantly. A less significant decrease in 

Schulte's test on day 1 was observed in patients of 

group 1 (18.6% of the values before the operation). Pa-

tients in group 2 had a worse picture than in patients in 

group 1; for 1 day, the results of Schulte's test signifi-

cantly decreased by 29.2% from the values before the 

operation. Patients in group 1 had significantly im-

proved on day 7 (5.9% of the values before the opera-

tion) and complete recovery and improvement of the 

level to the operation in a month. On the 30th day of the 

study, the recovery of indicators was in patients of 

group 2 and improvements from preoperative values in 

patients of group 1. The deterioration of Schulte's test 

results from 1 day gradually recovered in each group 

and, fully resumed in patients of group 2 and improved 

in patients of group 1. 

Indicators of Schulte's test on the background of 

neuroprotective therapy after surgery from the highest 

possible result in all study periods had a proportional 

dependence on age for 1 day (7.0%, 39.2%, 67.4%), for 

7 days (0%, 18 4%, 55.0%), after 1 month (0%, 8.4%, 

20.8%, respectively). 

In the short periods of observation, the restoration 

of cognitive function by the Schulte test in young pa-

tients was noted. Recovery in the postoperative period 

was gradual in other age groups. 
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