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Abstract: The authors, after analyzing the literature data, note that cholelithiasis and in particular 

ACC against the background of obesity to this day is one of the most important medical and social 

problems of society, causing chronic diseases and life-threatening complications, as well as loss of 

quality of life. 

The authors conclude that there is no single diagnostic and treatment algorithm in the literature for 

ACC against the background of obesity, there are a number of issues related to the choice of methods 

of surgical intervention and surgical tactics, and intraoperative and postoperative complications have 

not been sufficiently studied. All this requires an urgent need for further research in patients with 

ACC on the background of obesity, which will improve the results of surgical treatment. 
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Introduction. In the modern world, cholelithiasis is one of the most common diseases that occurs in 

10-20% of the population of developed countries [2; 9; 25; 32]. The same statistics are noted in 

Europe and the US GSD affects 15-20% of the population [18; 19; 26]. 

According to E. M. Dorofeenkov. et al. [8] among the adult population of Moscow, stones in the 

gallbladder were found in 37.6%. In the USA only from 2006 to 2014. the number of admissions to 

emergency departments for cholelithiasis and cholecystitis increased by 34% [34]. At the same time, 

the presence of calculi in the gallbladder is associated with a high risk of mortality from 

cardiovascular and oncological diseases [41] with an increased risk of developing chronic diseases 

[32]. 

According to World Health Organization today, cholelithiasis among various diseases of the biliary 

system takes 50-65% [39]. Diagnostic errors made in 12-38% of cases are accompanied by a 

consistently high mortality rate (2.5%), and with the development of severe complications, and even 

more so in the presence of cardiovascular diseases - from 14-27% to 40% of cases [3 ;10 ] . 

Today, acute cholecystitis (AC) ranks second in frequency (after acute appendicitis) of the 

occurrence of urgent surgical diseases. This fact is confirmed by the reports of a number of 

researchers about a twofold increase in the frequency of diagnosing cholelithiasis approximately 

every 10 years, which is due to improved diagnosis, changes in lifestyle, diet, and a number of other 

factors [ 2]. 
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With an increase in life expectancy and a change in lifestyle and diet, there is an increase in the 

number of patients over 60 years of age, as well as those with overweight and obesity, which 

constitute a risk group due to severe comorbidities. In these patients, the mortality rate from AC 

often reaches 27%. Despite a marked improvement in treatment outcomes, mortality after emergency 

operations (9.4–37%) for AC complicated by peritonitis remains several times higher than in elective 

surgical interventions [15;28]. 

Being the cause of the largest number of hospitalizations among all diseases of the gastrointestinal 

tract, cholelithiasis, with a tendency to develop a number of life-threatening complications, also 

occupies the position of one of the most costly diseases of the digestive system for healthcare [14; 

18; 19; 26]. Thus, in the United States, the annual cost of surgical treatment of cholelithiasis is 

estimated at $6.5 billion [33]. 

The main risk factors for cholelithiasis include: hereditary predisposition; elderly age; overweight or 

obesity; female; pregnancy; taking estrogens during the postmenopausal period; high-calorie diet, 

rich in easily digestible carbohydrates and poor in fiber [22;23]. Despite the fact that the disease 

occurs mainly at the age of over 40 years, there is a widespread trend towards its rejuvenation, which 

is primarily associated with physical inactivity, obesity, diabetes mellitus, and early pregnancy [7; 

18]. 

The composition of the stones is divided into cholesterol and pigment. They can be localized in the 

gallbladder, less often in the common bile duct and intrahepatic bile ducts. In 80% of cases, the 

disease is asymptomatic and stones are detected incidentally during ultrasound examination. Of 

these, 80 - 90% consist mainly of cholesterol [22;23]. 

Insulin resistance, hyperglycemia, and obesity play a key role in the formation of cholesterol stones 

[22]. Against the background of insulin resistance, the synthesis of endogenous cholesterol in the 

liver and its secretion with bile increases, which leads to a supersaturation of the latter with 

cholesterol; the reverse transport of cholesterol to the liver as part of high-density lipoproteins is 

disrupted; the level of bile acids that prevent stone formation decreases; there is a violation of 

motility and evacuation function of the gallbladder (GB) [22]. Hypertriglyceridemia, diabetes 

mellitus, and obesity have a similar negative effect on the emptying of the gallbladder, cholesterol 

synthesis, and bile composition [29]. 

There is more and more data characterizing cholelithiasis not only as an independent disease, but 

also as a comorbid pathology that has a close etiological and pathogenetic relationship with other 

diseases. It can contribute to their development and progression, influence outcomes. An inverse 

relationship is also possible: certain diseases and conditions can serve as an additional risk factor for 

stone formation [18; 36]. 

In view of the anatomical and physiological unity of the hepatobiliary system, the combination of 

CC with liver diseases deserves special attention. Additional factors contributing to stone formation 

in these patients are older age, high BMI, and female gender [26]. The high frequency of 

cholelithiasis in women is due to the influence of estrogen, which consists in increasing the synthesis 

of cholesterol and reducing the formation of bile acids [18]. 

From the point of view of pathogenesis, the association of cholelithiasis with cardiovascular and 

cerebrovascular diseases is explained by common pathogenetic factors - insulin resistance, obesity, 

diabetes mellitus, biliary dysmotility, hyperglycemia, dyslipidemia, inflammation, impaired bile 

outflow and common genetic polymorphisms [ 14;26;36]. 

In general, it can be stated that the formation of cholesterol stones in the gallbladder is a 

consequence of the combined influence of a number of local and general factors, and the 

cholelithiasis itself should be considered as a manifestation of systemic disorders of metabolic and 

inflammatory origin. At the same time, high prevalence rates, frequent complications and mortality 

indicate the relevance of the problem of ACC. 

Significant progress in the surgical treatment of cholelithiasis in recent decades is associated with the 

introduction of laparoscopic cholecystectomy (LC) and CE from mini-approaches, which is due to 
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less trauma, high efficiency, and relatively rare occurrence of life-threatening complications. With 

the accumulation of practical work experience, the indications for them have expanded significantly, 

including in patients with obesity. At the same time, the issue of performing CE by minimally 

invasive methods in patients with overweight and obesity remains debatable to date. Thus, some 

researchers consider obesity a relative contraindication to LCE [20], and only a few consider it 

possible to perform LCE in this category of patients [5]. 

Thus, cholelithiasis and, in particular, ACC against the background of obesity to this day is one of 

the most important medical and social problems of society, causing both chronic diseases and loss of 

quality of life. 

Obesity is a chronic multifactorial heterogeneous disease, manifested by excessive formation of 

adipose tissue, progressing in a natural course, as a rule, having a high cardiometabolic risk, specific 

complications and associated comorbidities. Currently, worldwide high prevalence of people with 

obesity is the cause of significant financial expenditures aimed at overcoming its consequences 

[11;15 ] . 

The prevalence of obesity in the world is so great that it has become a global problem. Obesity is 

now recognized as a new chronic non-infectious "epidemic". According to the World Health 

Organization (WHO), by the end of the 20th century, about 30% of the inhabitants of our planet had 

overweight, i.e. about 1.7 billion man [ 35]. Thus, the prevalence of obesity in the Russian 

Federation is 59.2% and 24.1%, respectively [31]. Overweight occurs in almost 30% of the adult and 

12% of the child population in economically developed countries and in the European territory of the 

post-Soviet space. In a third of adults, obesity, which began in childhood and adolescence, continues 

to progress, leading to a significant reduction in life expectancy and the development of life-

threatening complications [6]. 

According to Baroudi meta-analysis R ., [17] in the industrialized countries of the world, 20-50% of 

the population are overweight. From 1960 to 1991 in the United States, the proportion of obese 

people among the total population increased, amounting to 55% in recent years>, in Canada it is 

12%, in Denmark 10%, in Switzerland 28%, in Romania 32%. In Russia and the CIS countries, 

approximately one in three adult residents suffer from obesity of varying degrees. 

According to a UN report, in 2013 the Russian Federation ranked 19th among all countries in the 

world in terms of the prevalence of obesity, lagging behind the leaders of the list, Mexico and the 

United States by 8%. According to a meta-analysis in 11 regions of the Russian Federation, the 

prevalence of obesity in the population was 29.7% [12]. 

Over the past decades, the prevalence of overweight and obesity in the world has increased by almost 

30-50%. Today, obesity is considered as the most important risk factor for cardiovascular diseases 

and type 2 diabetes mellitus (according to WHO data, obesity predetermines the development of up 

to 44-57% of all cases of type 2 diabetes, 17-23% of cases of coronary artery disease, 17% of arterial 

hypertension, 30% - cholelithiasis, etc. [ 40], as well as reproductive disorders and an increased risk 

of developing cancer [27].In general, obesity, according to expert estimates, leads to a 4-fold 

increase in the risk of cardiovascular mortality and mortality as a result of oncological diseases by 2 

times [15]. 

According to WHO data [37], 82 environmental and lifestyle factors have been identified that 

contribute to the development of obesity. Obesity is caused by an imbalance between consumed and 

expended energy, which is based on metabolic disorders, genetic predisposition, impaired behavioral 

reactions and the influence of external factors. 

Malik V. _ S. , Willett W ., [30 ] note that the norm of the percentage of adipose tissue in healthy 

men is about 15-20%, in women - 25-30% . The percentage of adipose tissue can be indirectly 

estimated using the Deurenberg equation: % fat mass = 1.2 (BMI) + 0.23 (age) - 10.8 (sex) - 5.4, 

where age is the number of completed years, and gender is a coefficient equal to 1 for men and 0 for 

women [21]. This equation has a standard error of 4% and takes into account approximately 80% of 

the total body fat mass. Despite these limitations, some authors propose to include the percentage of 
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adipose tissue in the definition of obesity. The percentage of adipose tissue of more than 25% in men 

is regarded as obesity, indicators of 21 - 25% are borderline. In women, the corresponding figures 

are 33% and 31-33%. At the same time, it is necessary to exclude obesity associated with hereditary, 

endocrine and other pathologies (secondary, symptomatic). Since almost 30% of obese patients have 

eating disorders, they should be identified in the history taking. During an external examination, the 

type of distribution of adipose tissue is determined. According to the predominant place of fat 

deposition, obesity is distinguished: visceral, peripheral and mixed. [15].  

The prevalence of obesity is increasing rapidly, and 51 million adults and 15 million children are 

projected to be obese in the coming decades [ 38]. A particularly challenging trend is the increasing 

prevalence of obesity among adolescents. This trend is exacerbating the adult obesity epidemic and 

posing a growing health problem for future generations. Among the adult population, overweight and 

obesity annually account for about 80% of cases of type 2 diabetes, 35% of cases of coronary heart 

disease and 25% of cases of hypertension. In the European continent, according to the WHO, over 1 

million deaths and 12 million years of life with poor health are annually due to obesity [24]. 

A very special group is made up of patients in whom inflammatory diseases of the gallbladder occur 

against the background of obesity. It is known that obesity is characterized by changes in many 

organs and systems that create a constant tension in the body's compensatory capabilities. There are 

reports in the literature that acute cholecystitis leads to high postoperative mortality, reaching up to 

14.6%, which is especially high (20-23%) in elderly patients, among whom are predominantly obese 

people [1]. Moreover, in those suffering from cholelithiasis that developed against the background of 

obesity, various concomitant diseases are most common, which aggravate the general condition of 

patients and worsen the results of treatment of the underlying disease. This is expressed in more 

frequent disorders of the cardiovascular and respiratory systems, in violation of the physiology of 

blood coagulation, in an increase in the number of purulent-septic complications. The progression in 

recent years of metabolic diseases, including obesity and cholelithiasis, is to a certain extent caused 

by a persistent state of energy imbalance in a modern person [1;11;15]. 

Golochevskaya VS, Genya L.P., [4] by studying the etiological factors of obesity and cholelithiasis 

established their pathogenetic relationship. Both types of the disease are characterized by a 

nutritional imbalance, which is expressed in a sharp prevalence of animal fats and carbohydrates in 

the diet, in a decrease in the proportion of vegetable fats, fresh vegetables and fruits, and hypokinesia 

also plays an important role. In patients with obesity, there is an increased content of crystalline 

precipitates in bile, which indicates a decrease in colloidal balance. Therefore, obesity is often 

complicated by the formation of gallstones, and the addition of an infection worsens liver function, 

making it difficult to normalize fat metabolism [1]. 

Treatment of patients with overweight, obesity, metabolic syndrome requires not only weight loss, 

but also the treatment of all its components. Addressing the risk factors for obesity and treating the 

resulting complications is just as important as treating obesity. When performing surgical 

interventions, in some cases, the trauma from access is more significant than the intervention itself 

on the organ. This disadvantage of abdominal surgery has been eliminated with the development of 

laparoscopic technology. However, during laparoscopic interventions in obese patients, the 

occurrence of additional technical difficulties depends on the characteristics of fat distribution [13]. 

Compared with non-obese patients, complications are much more common among patients with 

severe forms of obesity, especially in patients with AC, among whom the frequency of open surgery 

was significantly higher [16]. 

Conclusion. Thus, the literature data testifies to the extreme relevance and medical and social 

significance of the problem, in which there are still many unexplored issues. In ACC against the 

background of obesity, there is no single treatment and diagnostic algorithm in the literature, there 

are a number of issues related to the choice of methods of surgical intervention and surgical tactics, 

and intraoperative and postoperative complications have not been sufficiently studied. All this 

requires an urgent need for further research in patients with ACC on the background of obesity, 

which will improve the results of surgical treatment. 
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