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Abstract—Cholecystitis represents inflammation of the
gallbladder. It can lead to many complications,cholecystitis can
be either acute or chronic. The inflammation is caused by a
blockage in the gallbladder, which stops the flow of bile that
flows directly into the small intestine to digest fats. Often this
blockage is caused by gallstones, which leads to condensation
and stagnation of bile.

Adults who haveobese, are at increased risk of many

chronic diseases such as diabetes, gallstones, high blood
pressure and heart disease. Obesity is associated with increased
bile cholesterol excretion.
The study has included (175) samples of cholecystitis patients
who attended the hospital for the period from January to
September 2022, the samples were divided according to gender
and obesity status. It was found that the highest incidence of
cholecystitis in males was in the age group (55-64) and it was
(14%0), then the age groups (35-44) and (>65) was (12%).The
highest incidence of cholecystitis among women in the age
group (35-44) was (27%), then the age group (45-54) was
(23%) and then the age group (55-64) was (15%).

This study has found that, both obesity status and (BMI
>25) were higher in women (79%) while it was in males (52%),
and it hasfound that, blood pressure, diabetes and metabolic
syndrome arethe most common comorbid conditions associated
with cholecystitis.

It was also found through this study that most cases of
cholecystitis for both sexes are at high levels of cholesterol,
triglycerides, LDL and low levels of HDL. This is consistent
with most studies confirming that most gallstones consist of
cholesterol, that cholesterol metabolism has a role in the
mechanism of gallstone formation, and that most patients
underwent and that most patients underwent laparoscopic
cholecystectomy (70%0).

Keywords: Cholecystitis, Gallstones, Obesity, lipid profile,
and metabolic syndrome

I. INTRODUCTION

Cholecystitis represents inflammation of the gallbladder,
it leads to many complications such as perforation of the
gallbladder or death of cells in the gallbladder
system(Varunet al., 2019).Cholecystitis can be acute or
chronic, and most often affects the elderly. Chronic

cholecystitis occurs after repeated episodes of acute
cholecystitis and is mostly due to gallstones (Bhatta and
SinghsS,2018). Symptoms of cholecystitis include pain in the
upper right abdomen and other symptoms such as fever and
vomiting, the need for immediate fluid treatment to calm the
inflammation, and sometimes surgery, stated that one can
live for a long time and for more than 20 years with
gallstones are asymptomatic, only 10% require surgery
(Varunet al., 2019).

The inflammation is the result of a blockage in the
gallbladder that stops the flow of bile, which flows directly
into the small intestine to digest fats. This blockage is often
the result of gallstones, which leads to condensation and
stagnation of bile, making it a suitable environment for the
proliferation of types of germs and the occurrence of
secondary infection caused by an intestinal organism, and
thus the gallbladder wall becomes inflamed,which causes
chronic inflammation in the gallbladder. Gallstones may be
a cause of pus collecting in the gallbladder or the rupture of
its wall. There are several important risk factors in the
formation of gallstones, which lead to stagnation of the
gallbladder and decreased emptying of the gallbladder
causing cholecystitis, namely age, gender, genetic obesity,
oral contraceptives, pregnancy, rapid weight loss, bacterial
infection, medications and metabolic disorders (Russelet al.,
2000).

Gallstones affect 7% of males and 15% of females
aged 18-65 years, and about 90% of gallstones do not cause
any symptoms, as (2%) are very small and represent a
chance of developing pain during the first ten years, and
then complete the formation of gallstones, causing
inflammation. The most common type of gallstones is the
mixed type, followed by the cholesterol type(Finlaysonet
al., 1999;Varunet al., 2019). Obesity has become the
world's leading metabolic disease to the extent that the
World Health Organization refers to obesity as a global
epidemic. About 25% of obese people (with a BMI over 40)
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have gallstones. It is believed that if excess body weight is
around the stomach, the risk of complications from these
stones is higher (Otaet al., 2002).

Body mass index (BMI) has been frequently applied in a
large number of epidemiological studies as a measure of
body adiposity (Amiret al., 2015). BMI values are age-
independent and similar for both sexes. BMI is often
considered a risk factor in causing cholelithiasis (Varun et
al., 2019). Adults who are overweight are at increased risk
of many chronic diseases such as diabetes, gallstones, high
blood pressure and heart disease. Obesity is associated with
increased bile cholesterol excretion (Fieldet al., 2001).

The study aimed to evaluate the relationship of obesity
with some vital factors as a prognostic indicator for
cholecystitis in Thi Qar Province.

Il. MATERIAL AND METHODS

This study was conducted from January to
September 2022, the patients were informed of the purpose
of the study, and the data were collected by direct interview
using a questionnaire sheet with laboratory results. The total
samples were 175 samples, only 65 samples were collected
from Al-Hussein Teaching Hospital and the remaining 110
samples were collected from private hospitals for ease of
obtaining information. The samples were 50 males and 125
females with cholecystitis, and they were divided according
to their obesity status. Body mass index (BMI) was
calculated according to the formula:

Body mass index (BMI) = weight (kg) / height (m)?

Classification of adults by body mass index (WHO,
2000): 1. Under- weight <18.5

2. Normal weight 18.5 - 24.99

3. Over- weight >25

In addition, waist and hip circumferences were taken
using a standard tape measure with: (WHO, 2000). Lipid
profile test included determination of total cholesterol (TC),
high-density lipoprotein cholesterol(HDL), low-density
lipoprotein cholesterol(LDL), and triglycerides(TG). The
blood lipid profile was assessed by the Biolabo kits, France
by hospital laboratories.

I11.RESULTS AND DISCUSSION

Inflammation of the gallbladder is one of the common
complications of gallstones, as these stones block the duct
through which bile passes, causing the accumulation of bile
juice, and therefore gallstones may be a cause of pus and
collecting in the gallbladder or the explosion of its wall with
the presence of other factors that increase the likelihood of
its occurrence such as obesity (Varunet al., 2019).

TABLE (1) DISTRIBUTION OF CHOLECYSTITIS PATIENTS BY SEX

Patients
Sex
No. %
Male 50 29%
Female 125 71%
Total 175 100%

Table (1), shows that, females are more likely to have
cholecystitis with 71% and 29% for males. It is already
known that women are more likely to develop cholecystitis
and gallstones than men, and the likelihood of developing
gallstones in women is twice as likely as men, especially
during the fertile years, and decreases after menopause. The
main mechanism is the female sex hormones, because
estrogen stimulates the liver to remove more cholesterol
from the blood and turn it into bile. It was also found that
men with gallstones were less likely to develop symptoms
than women (Helenet al., 2009).

TABLE (2) DISTRIBUTION OF CHOLECYSTITIS PATIENTS BY
OBESITY STATUS
Obese Non-obese
Sex Total %

besity No. | o5 | No. | %
tatus
Male =50 26 | 52% | 24 | 48% 50
Female =125 99 79% 26 21% 125

100%
100%

TABLE (3) DISTRIBUTION OF CHOLECYSTITIS
PATIENTS ACCORDING TO BMI

Male Female
Body mass Index (BMI) No. % No. %
Under-weight <185 3 6% 2 2%
Normal weight | 18.5-24.9 21 42% 24 19%
Over — weight > 25 26 52% 99 79%
Total 50 100% | 125 | 100%

Tables (2,3) shows that, both obesity status and (BMI >25)
were higher in women as it was (79%) while it was for
males (52%), so obesity in females plays an important role
cholecystitis and formation gallstones.

It is assumed that the reason for this difference between
the genderis total body fat andthe base value which is much
higher for females than for males (Varun et al., 2019).

In addition, cholecystitis was observed in (26) obese
males (BMI >25), and (24) non-obese males (BMI less than
25), and this indicates the possibility of cholelithiasis in
males who suffer from obesity and non-obese in the same
proportion, this corresponds to some research (Zhanget al.,
2022).

Some studies have concluded that acute cholecystitis
is more common in non-obese males (Varun et al., 2019).

Researchers have reported that gallstones are more likely
to develop in men and women who are overweight or obese
and who follow a diet rich in saturated fats and refined
sugars. Cholesterol stones are the most common type of
gallstones in obese people. Cholesterol gallstones in obesity
are multifactorial and are primarily associated with
metabolic disorders associated with excessive cholesterol
secretion in the liver (Alixandraet al., 2022).

Obesity reduces the level of bile salt in relation to the
cholesterol contained in bile, which leads to an increased
risk of cholesterol saturation and the formation of
gallstones. It should be noted that the risk of developing
gallstones also increases with rapid weight loss (strict diet),
it increases the production of cholesterol in the liver, which
leads to hypersaturation and an increased risk of developing
gallstones. At the same time, in these cases, cholesterol is
activated from adipose tissue and excreted in the bile. This
leads to hypercholesterolemia and reduces the contraction of



the gallbladder, which leads to its stagnation and the
formation of gallstones.
There are published data indicating the role of central

TABLE (5) DISTRIBUTION OF CHOLECYSTITIS
PATIENTS BY COMORBIDITIES

. Male Female
obesity, a strong contributor to the development of Comorbidities T 7 T 7
metabolic syndrome, in the formation of gallstones (Amir et - : - ' -
al., 2015) Hypertension 15 30% 30 18%
Diabetes Mellitus 6 12% 24 23%
Heart disease 4 8% 7 6%
TABLE (4) DISTRIBUTION OF CHOLECYSTITIS Btivdenallcs) > 10% 9 %
PATIENTS BY AGE Renal disease 2 4% 5 4%
Respiratory diseases 2 4% 3 2%
Age Obese Non-obese Gout 1 2% 5 2%
(years) | male | % eFemaI % Meal % :::ma % Metabolic syndrome 13 26% 28 25%
25 | 0 | 0% | 2 | 2% | 1 | 2% 0| 0% Anemia ! 2% 4 3%
25-34 2 4% 8 6% 4 | 8% 2 2% Polycystic ovaries | ----- | - 4 3%
/44 | 6 [12% | 34 |2% | 3 |6% 11 | 9% None 1 2% 6 5%
4554 | 5 | 10% | 28 | 23% | 4 | 8% 2% Total 50 100% | 125 | 100%
55-64 N 19 5% | 7 | 14% % Table'('6)'incluc_ies a group of disease_s associated with
= T Dow 5 9% = 1o% 9% cholecystltls in patients, which may be risk factors for the
21 | formation of gallstones.
Total | 26 | 52% | 99 |\ 79% | 24 | 48% | 26 | It was found that blood pressure, diabetes mellitus
and metabolic syndrome are the most common pathological
Table (4), shows that the highest incidence of conditions associated with cholecystitis in both sexes of

cholecystitis in males was in the age group (55-64), and it
was (14%), then the age groups(35-44) and (>65) was
(12%), while the highest incidence of cholecystitis rate
among women was in the age group (35-44) and it was
(27%), then the age group (45-54) was (23%) and then the
age group (55-64) was (15%).

From previous findings, this indicates that cholecystitis
occurs regardless of age (Varunet al., 2019).

The most susceptible age group in males is (55-64) was
(14%), which is an older age group, where a sedentary
lifestyle may pose an additional risk of developing
cholelithiasis.

It has been reported that regular exercise may reduce the
risk of gallstones and gallbladder disease by up to 34%.
Some researchers believe that in addition to controlling
weight, exercise helps control blood sugar levels and insulin
levels, which, if abnormal, may contribute to the formation
of gallstones(Amir et al.,, 2015).The age group most
susceptible to infection in females is (34-44) by 27%, which
means that this group may be accompanied by high levels of
estrogen caused by pregnancy or hormonal treatment using
contraceptives (consisting of estrogen),it causes high
cholesterol levels in the gallbladder, and decreased
contractility on the other hand, leading to the formation of
stones (Bhatta and SinghsS, 2018).

Furthermore, the age group affected in women is (45-54)
as well as (54-65), and this may be due to several factors,
including the type of nutrition or a lack of physical activity
and hormonal changes associated with menopause(Bhatta
and SinghsS, 2018;Varunet al., 2019).

Cholecystitis is a syndrome that includes a continuum of
clinical conditions. Many known risk factors for
cholecystitis, such as age, gender and obesity, as well as
much comorbidity, so the prevalence of cholecystitis is with
the gradual increase in age and the emergence of diseases
(Cho et al., 2010; Sol et al., 2011).
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patients, and this has been confirmed by several studies.

Complications of cholecystitis often increase in elderly
patients, often suffering from diseases other than biliary
tract diseases, such as diabetes, cardiovascular diseases,
cerebrovascular diseases, respiratory diseases, which leads
to a worsening of the general condition (Sol et al., 2011).

It has been reported that high blood pressure is positively
associated with the risk of developing gallstone disease
(Zhanget al., 2022).1t is possible that people with
hypertension may have more sympathetic nerve activities
that easily inhibit bowel movement and cause gallstone
disease (Linet al., 2014).

And through the same previous table that shows the
effect of diabetes on gallbladder diseases and the results
were consistent with other studies.Some studies suggest a
role for diabetes as a risk factor for gallbladder disease
(acute cholecystitis) and gallstone formation, leading to a
higher degree of gallbladder distension and increased wall

tension  resulting  from  kinetic  disorders  from
microangiopathy and diabetic neuropathy (Serbanet al.,
2021).

Incriminating mechanisms have been associated with
insulin resistance and disorders of lipid metabolism
resulting in elevated cholesterol and triglyceride levels.
These symptoms are often associated with obesity in the
metabolic syndrome associated with type 2 diabetes. In
other studies, an increase in bile saturation indices and a
decrease in gallbladder motility were observed due to a
decrease in cholecystokinin receptors in the gallbladder wall
resulting in a reduced sensitivity of smooth muscle to
humoral stimulation(Serbanet al.,2021;Monikaet al.,
2019).

Diabetics tend to have negative clinical manifestations
and are recommended for early surgical treatment in case of
symptomatic gallstones(Sol et al., 2011).1t is also shown by
the same table that the state of cholecystitis and gallstones
increases in the presence of metabolic syndrome (MetS)
which is a combination of metabolic disorders, including
high blood sugar, high blood pressure (BP), high



triglycerides, and low high-density lipoprotein cholesterol
(HDL), and central obesity are all risk factors for
gallbladder disease.

Most of the previous studies reported an association

laparoscopic cholecystectomy (70%) is higher than the
percentage of excision with open surgery.

TABLE(7) DISTRIBUTION OF CHOLECYSTITIS PATIENTS BY

cls e s . CHOLECYSTECTOMY
between MetS and cholelithiasis in both sexes, the risk of
developing cholelithiasis increased gradually with an Obese Non-Obese
increase in the number of metabolic components, and
reported that the prevalence of obesity, abdominal obesity | cholecystectom F tT°| %
. . - . a
and metabolic syndrome in subjects with gallstones, was Y ';’I' % :“: % | Ma| o ; %
higher than in those without gallstones (Lin et al., 2014;Y.et o le le al
al.,2021).
TABLE (6) DISTRIBUTION OF CHOLECYSTITIS laparoscopic 3 50 as |2 0] 2]?
cholecystectom 15 0 63 22 0
PATIENTS BY LIPID PROFILE CONCENTRATIONS v % % % |3 % | 3|y
open 2 3
Lipid Wkl TR cholecystectom | 11 | 2 | 36 5/9 2 ; 3| 2% | 52 |0
! v % (] 0 %
profile NS TG HOL  LOL TC N LDL 1
%) No. (%) (%) (%) No.(%) %) No.(%) No.(%) Total ’ 2 . 79 » 8 2 21 17 0
Hiah risk 24 26 24 27 100 98 101 100 % % % 6 % 5 0
IGNTISK ) 4806) | (529%) “8%) | (54%) | (80%) 79%) | (81%) (80%) ° %
Border 19 20 17 15 17 24 18 18
line (38%) (40%) (34%) (30%) (14%) (19%) (14%) (14%) . .
» . . 5 . . 3 . . Laparoscopic cholecystectomy (LC) is the standard and
Lowrisk || (1400 | 8w) | (8%) | @ew) | %) | @w) (5%) (6%) appropriate treatment for acute cholecystitis(Alixandraet
T(%u 50 (100%) 125 (100%) al., 2022).Th_is is expected dug to high cost-_effe_ctiveness,
shorter hospital stay, less pain and complications after
. . . . surgery, etc(Varunet al., 2019).Therefore, laparoscopy is
Several studies have confirmed the relationship  referred over the open method, and most of our samples

between blood lipid levels and the risk of gallbladder
disease. Although gallstones are formed from a
hypersaturation of cholesterol in the bile, high levels of total
cholesterol in the blood are not necessarily associated with
the formation of gallstones (Bhatta and SinghS, 2018).

Through this study and as in the table (6) it was found
that most cases of cholecystitis for both sexes are at high
levels of cholesterol, triglycerides and LDL and low levels
of HDL. This is consistent with most studies that confirm
that most gallstones are composed of cholesterol, and that
cholesterol metabolism has a role in the mechanism of
gallstone formation (Zhang et al., 2022).

Gallstone formation is associated with low levels of
HDL and high levels of triglycerides. Some evidence
suggests that high triglyceride levels may impair gallbladder
emptying procedures (Bhatta and SinghS, 2018).

Furthermore, gender differences in their eating habits
and anatomy, such as body fat percentage and peritoneal
cavity size, could have an impact on the clinical presentation
of cholelithiasis symptoms. Acute cholecystitis in men is
still unknown. A difference in BMI is associated with the
severity of cholecystitis, especially in men(Cho et al.,
2010).

Diet, including a high-fat diet, as well as when the level
of fiber is low, may affect the formation of stones.

Through table (6), it confirms what was shown in Table
(5) of the pathological cases associated with cholecystitis,
which confirm the increase in complications of the
development of cholecystitis and the formation of
gallstones, and in both sexes, for example, high blood
pressure, high diabetes and metabolic syndrome, which is
accompanied by a high levels of cholesterol, triglycerides,
LDL and low HDL level.

Table (7) shows the type of cholecystectomy for cases of
cholecystitis, which shows that the percentage of
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were collected from private hospitals that work with this
technique.

About 18% of laparoscopic cholecystectomy requires
diversion to open cholecystectomy for reasons such as dense
adhesions to a nearby organ, severe inflammation and
necrosis of the gallbladder which makes laparoscopic
dissection risky and unpredictable bleeding, therefore,
laparoscopy is preferred over open method (Alixandraet al.,
2022).

It was also found in the same study that a group of
obese patients underwent a cholecystectomy for necessary,
diagnosed and precisely defined reasons. Current studies
indicate that in  obese patients, laparoscopic
cholecystectomy is associated with a more difficult
technique, increasing the switch to open surgery, which
includes increased abdominal wall mass and large amounts
of intra-abdominal fat, as well as gallbladder adhesions
caused by an inflammatory process with adjacent viscera
and fat, making it difficult to achieve surgical exposure to
laparoscopic cholecystectomy (Alixandraet al., 2022: Choi
et al., 2022).

IV.CONCLUSION

Cholecystitis is a common disease in Thi-Qar
Governorate and in all societies. In this study, the focus was
on the relationship of obesity with cholecystitis and the
formation of gallstones in terms of gender, age, body mass
index, associated diseases and high fat.

The results clearly indicated that the severity of
cholecystitis and the formation of gallstones were associated
with obesity in patients of both gender, especially in
women.

A high body mass index (BMI) in women or (high or
low) in men is also a risk factor for gallstones and
cholecystitis.




Aging in males is considered as a risk factor for
cholecystitis and is statistically significant. In women,
cholecystitis can occur in all life stages, especially during
the periods of ovulation and pregnancy, followed by aging
due to hormonal changes.

High cholesterol, triglycerides, LDL, and low HDL
are significantly associated with obesity and are risk factors
for cholecystitis and gallstone formation. Moreover, patients
with high blood pressure, diabetes, or with metabolic
syndrome are more likely to develop cholecystitis, and this
needs further studies to validate these conclusions.And that
most patients underwent laparoscopic cholecystectomy.
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