
 

 

World Bulletin of Public Health (WBPH)  
Available Online at: https://www.scholarexpress.net 
Volume-9, April 2022 
ISSN: 2749-3644 

 

 
118 

IMPROVEMENT OF DIAGNOSIS METHODS FOR DESTRUCTIVE 
FORMS OF ACUTE CALCULOSIS CHOLECYSTITIS. 

 

Khaydarov Farrukh Nuritdinovich. 
Bukhara branch of the Republican Scientific Center of Emergency Medical Care. 

        Article history: Abstract: 

Received: February 4th 2022 The diagnostic significance of procalcitonin and lactoferrin in destructive 

forms of acute calculouscholecystitis has been studied. 91 patients with acute 
calculouscholecystitis were examined, who were divided into 2 age groups; 

group I (48) patients under 65 years of age, group 2 (43) patients over 65 

years of age. The content of lactoferrin and procalcitonin in blood serum was 
studied by the method of enzyme immunoassay in ng/ml by commercial test 

systems of Vector-Best CJSC. A comparative analysis of the dynamic study 
showed a clear dependence of the concentration of procalcitonin and 

lactoferrin in the blood with the degree of destructive process in the 

gallbladder wall, which was more pronounced in patients older than 65 years. 
The high informative value of studies of the content of procalcitonin and 

lactoferrin in the blood serum of patients for the diagnosis of destructive 
forms of acute calculouscholecystitis has been proved. 

Accepted: March 4th 2022 
Published:  April 19th 2022 

Keywords: Destructive cholecystitis, lactoferrin, procalcitonin 

 
RELEVANCE.  

Cholelithiasis and acute calculous cholecystitis are 

among the most common diseases of the digestive 
system (6,8,14,15,16,19). Recently, with the increase 

in life expectancy of the population, both in our 
Republic and abroad, the number of patients in need 

of inpatient treatment with a diagnosis of acute 
calculous cholecystitis, including elderly and senile 

patients, is increasing. The analysis of literary sources 

indicates that in the range from 27.0 to 32.0% of 
destructive processes in the gallbladder proceed 

latently and are diagnosed with already developed 
complications (4.25). Meanwhile, the success of 

conservative and surgical treatment of patients with 

destructive forms of cholecystitis depends on the 
accuracy of timely diagnosis of pathological changes in 

the gallbladder wall, which determine the tactics of 
treatment and the urgency of surgical intervention. As 

is known, for an objective assessment of pathological 

changes in the gallbladder wall with a high degree of 
information content, ultrasound and computed 

tomography are used (1,2,9,20). The main 
disadvantages of computed tomography diagnostic 

methods are: undesirable radiation exposure to the 
patient, the need for specially trained personnel, the 

laboriousness of the results processing process, the 

bulkiness and high cost of equipment, and as a result, 
the high cost of research, the lack of equipment in 

district clinics and hospitals, where people are most 
often hospitalized patients with acute calculous 

cholecystitis (3,5,10,22). The pathogenetic approach 

to the treatment of acute calculous cholecystitis and its 
complications requires new and innovative methods for 

assessing changes in homeostasis in these diseases, 

allowing to determine the incipient irreversible changes 

in the gallbladder tissue, leading to its subsequent 
necrosis and the development of destructive as well as 

complicated forms of the disease. All of the above 
indicate the feasibility the use of more accessible 

diagnostic markers of inflammation indicating the 
onset of the development of destruction processes in 

the gallbladder in acute cholecystitis in elderly and 

senile patients, which in turn will allow a differentiated 
approach to the choice of a surgical method of 

treatment (7,11,12,13,17,18 ,21,23,24).  
 

THE PURPOSE OF THE STUDY: optimization of 

methods for early diagnosis of the onset of the process 
of destruction in the tissues of the gallbladder in acute 

calculous cholecystitis. 
 

MATERIAL AND METHODS OF RESEARCH: For 

this study, after the diagnosis was made, 91 patients 
with acute calculous cholecystitis were examined, of 

which 57 were women, 34 were men. Patients were 
divided into 2 age groups; I-group (48) patients under 

the age of 65 years, II-group (43) patients over the 
age of 65 years. As a control, we studied the serum of 

15 volunteers aged 50 to 70 years who did not suffer 

from cholelithiasis and did not have any clinical 
manifestations of inflammatory processes at the time 

of the study. Overnight hospitalization from the onset 
of the disease occurred in 45 (49.45%) patients , and 

most of them (62.3%) arrived before 12 hours from 

the onset of the disease. At the same time, the total 
percentage of late hospitalization (after 12 hours) was 
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37.7% in the main group, which could not but affect 

the frequency of complicated forms of the disease. All 

patients, upon admission to the hospital and, if 
necessary, in dynamics, underwent an ultrasound 

examination of the abdominal organs using Esaote - 
MyLab™X6" (Italy) or "Mindray M5" (China) devices 

using convex probes with a frequency of 3.5 MHz, 7 .5 

MHz. The state of the liver, gallbladder, extrahepatic 
bile ducts and pancreas were assessed. According to 

ultrasound, calculous cholecystitis was detected in 
100% of patients. The distribution of patients 

depending on the form of inflammation - the 

gallbladder and the presence of extravesical 
complications showed significant differences in the 

structure of the pathology in the compared groups. 
Thus, catarrhal cholecystitis in patients was 3.5 times 

less common than the incidence of destructive 
cholecystitis in the absence of extravesical 

complications. The most common comorbidity was a 

combination of arterial hypertension and coronary 
heart disease with diabetes mellitus and obesity. The 

presence of pathology of two or more organs or 
systems was noted in 92% of patients of the main 

group, which could not but affect the characteristics of 

the clinical course of the underlying disease and the 
prognosis in patients of various age categories. 

formula) Among the classical biochemical parameters, 
the level of protein, prothrombin index, urea, 

creatinine, bilirubin, alkaline phosphatase, potassium 
and sodium levels were determined. All studies were 

carried out upon admission to the hospital, as well as 

on the 1-3rd day of the postoperative period. All 
patients, regardless of the severity of the condition, 

after a short preoperative preparation, urgently 
underwent surgery, cholecystectomy and drainage of 

the abdominal cavity. The concentration of lactoferrin 

and procalcitonin in blood serum was determined by 
enzyme immunoassay in ng/ml using commercial test 

systems of CJSC Vector-Best. 
 

RESEARCH RESULTS AND THEIR DISCUSSION: 

Morphological studies conducted by us revealed a 
different ratio of immunocompetent cells in the 

gallbladder tissue in catarrhal and destructive 
cholecystitis: phlegmonous and gangrenous. On the 

basis of morphological features, the difficulty of 
diagnosing and determining surgical tactics in a short 

period of time when managing this contingent of 

patients in a hospital, that is, determining the timing of 

setting indications for emergency surgery, was 
revealed. Meanwhile, the analysis of literary sources 

over the past 5 years has shown that procalcitonin and 
lactoferrin have proven themselves well in the 

diagnosis of many destructive conditions, which, 

according to many researchers, indicate their high 
diagnostic significance. 

As the results of the studies presented in Table 1 
show, the dynamics of the content of procalcitonin and 

lactoferrin in the blood serum has a peculiar character 

of changes. At the same time, it should be noted that 
the content of procalcitonin in the blood serum of 

healthy people is less than 0.1 ng/ml. In patients of 
the 1st group, with catarrhal form of cholecytitis, the 

level of procalcitonin was significantly increased 
several hundred times higher than the control values. 

This significant increase in the level of procalcitonin 

can be consistent with the increase in the levels of 
pro-inflammatory cytokines, which was presented in 

previous work. Similar dynamics was noted in the 
indicators of procalcitonin in patients of the 2nd group, 

but at the same time, this indicator exceeded the initial 

level by several thousand times. According to some 
researchers, a sharp increase in the level of 

procalcitonin in the blood indicates the possibility of 
developing a septic condition in this group of patients 

and is an unfavorable prognostic criterion, since in this 
situation bacterial endotoxins are a stimulator of 

procalcitonin synthesis. In the destructive form of 

cholecystitis, the studied indicator also had an increase 
in in the blood serum of groups 1 and 2 of the 

examined persons, but at the same time, the identified 
digital indicators were much higher than those of 

patients with the catarrhal form of calculous 

cholecystitis. The revealed indicators of procalcitonin in 
two groups of patients with different forms of 

cholecystitis and age indicated the systemic nature of 
the manifestations of the inflammatory process, which 

could turn into a pronounced inflammatory and 

destructive process and end with various severe 
complications. As can be seen from the presented 

research results, this clinical condition was sharply 
expressed in patients 2 groups with destructive forms 

of cholecystitis. 

Table 1 

Comparative assessment of the content of procalcitonin and lactoferrin in the blood in patients with 
destructive forms of acute calculous cholecystitis 

 Indicators 
Control group 

     (n=15) 

Patients before surgery 

   I-groups 

    (n =38) 

II- groups  

    (n =23) 
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Procalcitonin 

ng/ml 

 
0,005±0,0001 

 

CCH  0,123±0,01*   3,08±0,26* 

DCH  1,012±0,08*   8,08±0,67* 

 
lactoferrin 

ng/ml 

 
253,71±16,84 

 

 
CCH 

 414,56±16,73 1618,79±19,78* 

DCH 2173,14±19,56* 2968,79±31,83* 

Note: *- reliability of differences (Р<0.05), 

catarrhal cholecystitis (CCH), 

destructive cholecystitis (DCH, OHC) 

We also conducted a study of the level of lactoferrin in 
the serum of patients with acute cholecystitis of 

varying severity and patients of various ages, which 

showed a clear dependence of the concentration of 
lactoferrin on the degree of destruction in the 

gallbladder wall. As is known, lactoferrin is involved in 
the retention of neutrophils in the inflammatory focus 

(2,11). With an excessively long persistence of the 

neutrophilic phase, there is a real threat of purulent 
fusion of the tissue and the development of abscesses. 

In addition, lactoferrin binds lipopolysaccharides (LPS) 
of bacterial walls, and the oxidized form of iron, which 

is part of the protein, initiates their peroxidation. This 
leads to a change in membrane permeability and 

subsequent cell lysis (12,13,17). 

As can be seen from the results of the studies 
presented in Table 1, the content of lactoferrin in the 

blood serum had a peculiar character depending on 
the severity of the disease and the age of the patients. 

Thus, in patients of the 1st group with catarrhal 

cholecystitis, upon admission to the hospital, an 
increase in the level of lactoferrin by 1.6 times was 

noted, while in patients of the 2nd group it exceeded 
the control values of healthy individuals by 6.4 times. 

It should be noted that in the destructive form of 
cholecystitis, the levels of lactoferrin in the blood 

serum were at higher values compared to the control 

values. Thus, in patients of group 1, it exceeded the 

baseline by 8.6 times, while in patients of group 2, by 
11.8 times. monocytes - macrophages. Recently, a 

number of agents have been discovered that can 

stimulate the expression of the LF gene, including 
bacterial lipopolysaccharides (LPS). Consequently, high 

values of lactoferrin in the examined patients, 
especially in the destructive form of the disease, are 

accompanied by a change in cellular phases in the 

focus of inflammation, where the persistence of the 
neutrophilic phase leads to tissue destruction and 

purulent fusion. 
   Therefore, success in the treatment of patients with 

acute calculous cholecystitis depends on the accuracy 
of timely diagnosis of the onset of pathological 

changes in the gallbladder wall, which determine the 

tactics of treatment and the urgency of performing 
surgical intervention. 

The choice of surgical aid in this situation, apparently, 
should be determined primarily by its effect on the 

body and, in particular, on the initial systemic 

disorders. In this regard, our further studies were 
aimed at assessing the identified deviations of the 

studied blood parameters depending on the statute of 
limitations of the surgical intervention. The analysis of 

the obtained research results showed that after 
primary cholecystectomy, the existing initial disorders 

on the first day after the operation were aggravated, 

especially in patients of the 2nd group.  
 

 
 

 

 
 

 
 



 

 

World Bulletin of Public Health (WBPH)  
Available Online at: https://www.scholarexpress.net 
Volume-9, April 2022 
ISSN: 2749-3644 

 

 

121 

Table 2 

Comparative assessment of the content of procalcitonin and lactoferrin in the blood of patients with 

destructive forms of acute calculous cholecystitis before and after surgery for 1 day 
 

Indicators 

I-groups 

(n =38) 

II- groups 

(n =23) 

1 day after surgery 

before    after before    after 

Procalcitonin 
ng/ml 

CCH 0,123±0,01 0,178±0,02   3,08±0,26  5,12±0,41* 

DCH 1,012±0,08 1,164±0,15   8,08±0,67 13,51±1,18* 

lactoferrin 
ng/ml 

CCH 414,61±12,73 509,56±14,52 1618,79±14,96 1802,34±17,43 

DCH 2173,12±17,56 2373,14±19,14 2968,53±21,83 3209,81±24,52 

Note: *- reliability of differences P<0.05, catarrhal cholecystitis (CCH), destructive cholecystitis (DCH, WHC) 
At the same time, the level of procalcitonin in 

the blood on the 1st day after surgery in patients of 
the 1st group with various forms of the disease slightly 

increases. In the second group of patients, the values 

of procalcitonin increased significantly. So, if before 
the operation the level of procalcitonin in the blood in 

patients with catarrhal cholecystitis was equal to 
3.08±0.26 ng/ml, then a day later, it was equal to 

5.12±0.41 ng/ml. In patients of group 2 with a 

destructive form of cholecystitis, the studied indicator 
was also higher than the initial values relative to 

preoperative indicators by 65.7%. 
A more pronounced dynamics was noted in 

relation to the indicators of lactoferrin in the blood of 
the examined patients. So, if in patients of the 1st 

group the studied indicator with catarrhal cholecystitis 

exceeded the initial values by an average of 23%, then 
with destructive forms it increased by only 9% relative 

to the initial values. In patients of group 2, the level of 

lactoferrin in the blood of patients with a catarrhal 

form of the disease was higher than the initial figures 
by an average of 12%, in patients with a destructive 

form - by 8%. 

On the 3rd day of the postoperative period, 
stabilization was noted in the majority of patients in 

group 1 of patients, on average, in 78%, while in 
patients of group 2, in 47% of patients. Conducted 

biochemical blood tests in examined patients with 

various forms of the disease showed that in patients of 
the 1st group, with catarrhal cholecystitis, there is a 

decrease in the level of procalcitonin in the blood by 
1.3 times, in patients with a destructive form of the 

disease by 3.6 times. In patients of the 2nd group, a 
peculiar picture was observed due to the age of the 

patients. Thus, the level of procalcitonin in patients 

with catarrhal cholecystitis decreased by 29%, while in 
patients with a destructive form of the disease by 2 

times. 
Table 3 

Comparative assessment of the content of procalcitonin and lactoferrin in the blood in patients with 

destructive forms of acute calculous cholecystitis before and after surgery on the 3rd day 
 

Indicators 

I-groups 
(n =38) 

II- groups 
(n =23) 

3 day after surgery 

before    after before    after 

Procalcitonin 
ng/ml 

CCH 0,123±0,01 0,098±0,02*   3,08±0,26 2,19±0,21* 

ДCH 1,012±0,08 0,278±0,03*   8,08±0,67 4,02±0,37* 

lactoferrin 
ng/ml 

CCh 414,42±12,73 303,56±11,68 1618,79±14,96 519,27±13,69* 

ДCh 2173,02±19,56 619,14±14,56 2968,79±21,83 885,14±17,13 
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Note: *- reliability of differences (Р<0.05), 

catarrhal cholecystitis (CCH), 

destructive cholecystitis (OFC, OHC) 
As can be seen from the presented research 

results (table 3), the dynamics of lactoferrin in the 
blood of the examined patients on the 3rd day after 

the operation had a peculiar character. Thus, in 

patients of the 1st group with catarrhal cholecystitis, a 
decrease in the level of lactoferrin by 27% from the 

initial values was noted, while in patients with a 
destructive form of the disease, it decreased by 3.5 

times relative to preoperative indicators. In patients of 

group 2 with catarrhal cholecystitis, the level of 
lactoferrin on the 3rd day after surgery decreased by 

3.1 times. Similar dynamics was observed in patients 
with destructive cholecystitis, where the studied 

indicator was 3.4 times lower than preoperative 
values. Thus, the obtained research results indicate 

that there is a clear dependence of the concentration 

of procalcitonin and lactoferrin in the blood on the 
degree of development of the destruction process in 

the tissues of the gallbladder, which is more 
pronounced in patients of the 2nd group relative to the 

indicators of lactoferrin in the blood. 

 
CONCLUSION 

1. The severity of clinical and laboratory 
manifestations of acute calculous cholecystitis 

is directly proportional to the degree of 
morphological changes in the wall of the 

gallbladder, where the most pronounced 

course is observed in destructive cholecystitis. 
2. It should be noted that in elderly patients, 

acute calculous cholecystitis proceeds with 
more pronounced results of laboratory 

parameters, which is due to a decrease in the 

overall reactivity of the body, the presence of 
concomitant diseases. Therefore, in order to 

resolve the issue of surgical intervention, all 
patients with acute calculous cholecystitis 

need to conduct a laboratory study, where the 

most informative method for early diagnosis of 
the onset of development and a marker of 

destruction in the gallbladder wall is high 
levels of procalcitonin and lactoferrin in blood 

serum.  
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