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Summary
Background. Cholelithiasis is an important cause of mor-
bidity in the world and it varies significantly depending on 
the region of study. Objective. To assess the prevalence of 
cholelithiasis in Buenos Aires. Material and methods. This 
is a cross-sectional, descriptive, observational study performed 
in a public hospital with tertiary care in Gastrointestinal 
Surgery. From July 2010 to December 2011, 1,875 healthy 
volunteers who underwent liver, gallbladder and pancreas 
ultrasound imaging were included and a questionnaire con-
taining the individual’s medical history was administered. 
The presence of cholelithiasis and its eventual risk factors 
were studied. Results. Of 1,875 individuals, 866 were ma-
les (46.2%) and 1,009 females (53.8%), older than 20 years 
old with an average age of 46.1 + 16.7 years. Cholelithia-
sis was found in 410 inidviduals (21.9%); 285 (15.2%) 
diagnosed at the time of the study and 125 (6.7%) who had 
already undergone a cholecystectomy due to gallstones. Con-
clusions. The prevalence of cholelithiasis in Buenos Aires, 
capital city of Argentina, is 21.9%. A significant association 
was found between cholelithiasis and female gender, age, 
body mass index, history of colic pain, family history of cho-
lelithiasis, smoking, fatty liver and number of pregnancies.
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Prevalencia de litiasis vesicular en 
Buenos Aires, Argentina

Resumen

Antecedentes. La litiasis vesicular es una importante causa 
de morbilidad en el mundo y varía significativamente de 
acuerdo a la región en donde se estudie. Objetivo. Evaluar 

la prevalencia de litiasis vesicular en Buenos Aires. Material 
y métodos. Es un estudio observacional, descriptivo, de corte 
transversal realizado en un hospital público de atención ter-
ciaria en Cirugía Gastroenterológica. Entre julio de 2010 y 
diciembre de 2011 fueron incluidos 1.875 voluntarios sanos 
a los cuales se les realizó una ecografía hepatobiliopancreática 
acompañada de un cuestionario en el cual se constataron los 
antecedentes del individuo. Se estudió la presencia de litiasis 
vesicular y sus eventuales factores de riesgo. Resultados. De 
los 1.875 individuos, 866 fueron hombres (46,2%) y 1.009 
mujeres (53,8%), mayores de 20 años con una edad prome-
dio de 46,1 ± 16,7 años. La litiasis vesicular se observó en 
410 individuos (21,9%); 285 (15,2%) tenían cálculos en 
el momento del estudio y 125 (6,7%) ya habían sido cole-
cistectomizados por una litiasis vesicular. Conclusiones. La 
prevalencia de litiasis vesicular en la ciudad de Buenos Aires, 
capital de la Argentina, es de 21,9%. Se encontró una aso-
ciación significativa entre la litiasis vesicular y el sexo feme-
nino, la edad, el índice de masa corporal, los antecedentes de 
dolor cólico, los antecedentes familiares de litiasis vesicular, 
el tabaquismo, el hígado graso y la cantidad de embarazos.

Palabras claves. Litiasis vesicular, prevalencia, factores 
de riesgo.

Cholelithiasis (CHL) is an important cause of morbi-
dity in the world. The prevalence of this disease has been 
shown in several countries.1,2 Among published papers, we 
found series of cases, trials carried out in necropsies and 
studies whose sample size is not enough to obtain statis-
tically significant results.3-5 Many published series make 
emphasis on symptomatic patients that are carriers of CHL 
in the context of obesity, liver disease, dyslipemia or seden-
tary habits.6 However, an important bias in these studies is 
the lack of inclusion of asymptomatic patients with CHL.

The prevalence of CHL varies significantly according 
to the region where the study was carried out. It is higher 
in Western countries and lower in Eastern nations and 
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Africa.7,8 Therefore, we may infer that studies carried out 
in each region can only be extrapolated to this region. 
In Argentina, we found only one publication containing 
epidemiological data of CHL. This study is methodologi-
cally correct and was performed by Brasca et al in the city 
of Rosario in 2000.9

The purpose of this work was to assess the prevalen-
ce of CHL in Buenos Aires, Argentina, through an ade-
quate calculation of the sample size. This calculation was 
made with the statistical software Stata. In addition, epi-
demiological data, such as gender, age, weight, size, body 
mass index (BMI), colic pain history, awareness of the 
presence of CHL, eating habits, history of CHL, clinical 
and surgical records and pregnancies, were obtained. A 
complete liver, gallbladder and pancreas ultrasound stu-
dy was also performed. 

Material and methods

The general objective was to assess the prevalence of 
CHL and its eventual risk factors in Buenos Aires, Ar-
gentina and the specific objective to detect CHL in an 
asymptomatic population older than 18 year old. Our 
hypothesis was that the prevalence of CHL in Argenti-
na would be around 12%. We designed a cross-sectional, 
descriptive, and observational study.

Study population

The potential population included all healthy volunteers 
over 18 years of age and the study population all healthy 
volunteers attending the University of Buenos Aires School 
of Medicine, medical and non-medical employees of Hos-
pital de Clínicas José de San Martín, Buenos Aires city and 
healthy volunteers from Diagnomed, an institution affilia-
ted to the University of Buenos Aires School of Medicine. 
The research was carried out in the Percutaneous Surgery 
Section, Gastrointestinal Surgery Division, Hospital de Clí-
nicas José de San Martín, Buenos Aires University. Healthy 
volunteers meeting eligibility criteria were recruited. Patients 
attending for abdominal pain or any other type of symp-
tom associated with the presence of CHL were excluded. 
We also excluded volunteers attending a control for liver, 
gallbladder and/or pancreas disease and foreign volunteers.

Healthy volunteers did not require any kind of previous 
preparation. They underwent liver, gallbladder and pancreas 
ultrasound imaging in the Percutaneous Surgery Section, 
Gastrointestinal Surgery Division, Hospital de Clínicas José 
de San Martín, in Diagnomed, or at their workplace. 

Material

Two Aloka 500 ultrasound machines and one Voluson 
Expert ultrasound machine by General Electric were em-
ployed, using ultrasound gel. A questionnaire was com-
pleted before the ultrasound imaging. This questionnaire 
included the following data: name, gender, age, history 
of colic pain, weight, height, BMI, smoking habits, fa-
mily history of CHL, past medical history (hypertension, 
diabetes, sedentary lifestayle, hypercholesterolemia), past 
surgical history (cholecystectomy for gallbladder stones 
and others), number of pregnancies and place where the 
ultrasound was done.

Interventions 

Every healthy volunteer meeting inclusion criteria en-
tered the research protocol, completed the data collection 
form and underwent a liver, gallbladder and pancreas ul-
trasound study to detect the presence of CHL and/or any 
other associated disorder.

Statistical analysis

To calculate the sample size, it was considered that the 
prevalence of CHL in the European population is 10%. 
Therefore, a hypothesis of 12% was assumed. Conside-
ring a type I (alpha) error of 5%, a type II (beta) error of 
20%, a 1:1 ratio, and an 80% power, the total number 
of patients to be entered was 1,875. This calculation was 
made with the statistical software STATA 6.0.

Data of patients joining the study were entered in a 
SPSS software sheet for the methodological analysis.  

Patient follow-up 

Asymptomatic volunteers and volunteers with no li-
ver, gallbladder and/or pancreas disorder finding were 
not followed up. When any of these disorders were detec-
ted, patients were adequately advised and referred to the 
corresponding specialist.

Prognostic variables 

In order to assess sample consistency, the following 
prognostic variables were considered: age, gender, BMI, 
associated disorders, diet, and clinical and surgical re-
cords. Age was expressed in years, weight was expressed 
in kilograms, colic pain was defined as acute pain in the 
upper right quadrant or epigastric region, CHL was a 
condition characterized by the presence of gallstones, 
macrolithiasis was a condition characterized by the pre-
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sence of gallstones larger than 5 mm, microlithiasis was 
a condition characterized by the presence of gallstones 
smaller than 5 mm, single gallstone was the presence of 
one gallstone, multiple lithiasis was the presence of 2 or 
more gallstones, thickened gallbladder wall was an ante-
rior gallbladder wall measuring more than 4 mm, fatty 
liver was the accumulation of fat in liver cells evidenced 
through the ultrasound imaging by a diffuse increase of 
the echogenicity in the liver parenchyma, liver cyst was 
a cystic formation in the liver of congenital origin, here-
ditary or not, with a serous content that does not com-
municate with the intrahepatic or extrahepatic bile duct, 
angioma was a benign tumor located in the liver and con-
sisting of a proliferation of blood vessels, and a dilated 
bile duct was defined as a bile duct diameter exceeding 7 
mm or 10 mm in patients with cholecystectomy.

Results

A total of 1,875 individuals were assesed, 866 men 
(46.2%) and 1,009 women (53.8%) with an average 
age of 46.1 ± 16.7 years old. No comorbidity or smo-
king habit was found in 877 cases (46.8%). Smoking 
was recorded in 387 cases (20.6%), sedentary habits 
in 624 (33.3%), hypertension in 339 (17.3%), hyper-
cholesterolemia in 295 (15.7%) and diabetes in 124 
(6.6%). A history of pregnancy was recorded in 727 
women (72.1%): one pregnancy 173, two 323, three 
153, and four or more 78.

Cholelithiasis

CHL was found in 410 subjects (21.9%), 285 (15.2%) 
had gallstones at the time of the study and 125 (6.7%) had 
previous gallbladder removal because of stones. The lithia-

sis/cholecystectomy ratio was 1.7:1 in women and 4.5:1 in 
men. The prevalence of CHL was significantly higher in 
women (252 of 1,009, 25.0%) than in men (158 of 866, 
18.2%) (P < 0.001). Nine hundred and fifteen individuals 
with lithiasis (48.8%) were not aware of their condition. 
On the other hand, 197 individuals with CHL (48.0%) 
had a history of colic pain. The prevalence of colic pain 
was significantly higher in subjects with CHL than in tho-
se without CHL (8.6%) (P < 0.001). A family background 
of CHL was recorded in 239 subjects with CHL (48.3%). 
This proportion was significantly higher than that observed 
in subjects without CHL (23.3%) (P < 0.001). Smoking 
was more frequent in the individuals with CHL (29.3% 
versus 18.2%) (P < 0.001). The history of pregnancies was 
also more frequent in women with CHL (77.0% versus 
67.6%) (P = 0.005). Considering women with more than 
three pregnancies, 34.8% had cholelihiasis (Table 1).

The prevalence rates of CHL and cholecystectomy in-
creased with age in both genders (Figure 1 and Table 2). 
In the 30-39 year-old group, the prevalence of CHL was 
twice higher in women than in men. In the 40-49 year-old 
group, the prevalence was similar in both genders. In the 
group older than 50 years old, the prevalence was higher in 
women again. The frequency of participants with a chole-
cystectomy was higher in women in all studied age groups. 

CHL was multiple in 184 subjects (44.9%). The 
gallbladder wall was thickened in 15 cases (3.7%). On 
the other hand, the gallbladder wall was thickened in 
11 individuals without CHL (0.8%) (P < 0.001). Thir-
ty individuals (1.6%) were diagnosed as having sludge 
and 25 (1.3%) as having polyps. Bile ducts were nor-
mal in every study subject.

The proportion of symptomatic patients with gallstones 
did not differ significantly among age groups (Table 3).

Table 1. General characteristics of people with and without CHL.
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Other ultrasound findings

The utrasound images of the liver showed fatty liver 
in 292 subjects (15.6%), cysts in 45 (2.4%), angiomas 
in 29 (1.5%) and calcifications in 2 (0.1%). The pan-
creas could not be viewed in 38 subjects (2.0%), the 
size was increased in 4 (0.2%) and a cystic lesion was 
found in 1 (0.1%).

Cholecystectomy  

In general, 125 of patients with CHL (30.5%) had un-
dergone cholecystectomy because of gallstones. A history 
of colic pain of biliary origin was recorded in 101 of them 
(80.8%). The proportion of patients with a history of colic 
pain was significantly higher in patients who had under-
gone cholecystectomy (82.1%) when compared with the 
proportion of patients who had not had their gallbladder 
removed (33.4%) (P < 0.001) (Table 4). All the cholecys-
tectomies were performed due to gallbladder stones.

In patients with CHL, the chances to have the gall-
bladder removed is sevenfold greater in individuals who 
have history of colic pain [Odds ratio 9.13 (95% confi-
dence interval (95% CI) 5.27 – 15.96)].

Risk factors of cholelithiasis 

The risk of CHL increases with age in both genders. 
In men, it is only statistically significant in people over 
70 years old, whereas in females the risk increases signifi-
cantly in every age group (Table 5).

An association between CHL and smoking was 
found. The age-adjusted odds ratios were statistically sig-
nificant in both genders [men: OR 2.74 (95% CI 1.87 
– 4.01), women: OR 1.63 (95% CI 1.15 – -2.31)]. In 
females, no age-adjusted OR increase was observed with 
the number of pregnancies. 

Figure 1. Prevalence rates of cholelithiasis by gender and age group.

Table 2. Percent pevalence rates of cholelithiasis and cholecystec-
tomy by gender and age group.

Table 3. Symptomatic and asymptomatic patients with lithiasis 
by age group.

Table 4. History of colic pain in patients with lithiasis, with or 
without cholecystectomy.

Table 5. Odds ratios (OR) of cholelithiasis and 95% confidence 
intervals (CI) by age groups, according to gender.
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Table 6. Prevalence rates of cholelithiasis  (%), age-adjusted odds 
ratios (OR) and 95% confidence intervals (CI) according to body 
mass index BMI.

Table 6 shows CHL prevalence rates, ORs by BMI ad-
justed by age and their corresponding 95% CI stratified 
by gender. The prevalence of CHL increased with BMI, 
particularly among females. Overweight and obesity have 
shown statistically significant ORs only in women. 

Table 7. Adjusted odds ratios obtained through a multiple logistic 
regression. Male gender.

Table 8. Risk of cholelithiasis in female gender: adjusted odds ra-
tios (OR) and 95% confidence intervals (CI) obtained through a 
multiple logistic regression.

Multivariate analysis

By applying multiple logistic regression models to 
control the possible effect of confusing factors, we found 
that in the male gender, in people with similar charac-
teristics in terms of the studied factors, the risk of CHL 
increases approximately 2% for each one-year increase. 
Moreover, risk approximately triples if the individual is 
a smoker, if he has sedentary habits, and if he has a fa-
mily history of CHL. In addition, risk is sixfold if the 
individual has had colic pain. Variables used to perform 
this statistycal analysis were: age, pain, smoking, family 
history of colic pain and sedentary habits (Table 7).  

Multivariate analysis results in the female gender are 
shown in Table 8. In women having similar characteris-
tics, the risk of CHL goes up approximately by 3% for 
each one-year increase, it approximately doubles in wo-
men with hypercholesterolemia and sedentary habits, it 
triples in women with a family history of CHL and is al-
most sevenfold greater in females who have had colic pain.

Discussion

Multiple studies on the prevalence of CHL have been 
carried out in several regions from USA, Southern and 
Northern Europe, and Asia, with a prevalence ranging 
from 5.9%21 to 21.9%.11 However, few studies have sear-
ched CHL-associated risk factors. This study assessed the 
prevalence of CHL and its potential associated risk factors 
in Buenos Aires City and Greater Buenos Aires, Argenti-
na. According to the results of this study, the prevalence 
of CHL in the metropolitan area is 21.9%. Fifteen point 
two percent of the above patients had CHL at the time of 
the study and 6.7% had already been cholecystectomized. 
Global data of total CHL prevalence are similar to those 
obtained by Brasca et al in the City of Rosario in 2000.9

As regards CHL risk factors, we can list those that are 
associated with the presence of CHL: female gender, age 
(the older the person, the greater prevalence of CHL), 
weight, body mass index, family history of CHL, smo-
king, fatty liver and number of pregnancies. Among men, 
the risk of CHL grows up by approximately 3% for each 
one-year increase. Moreover, risk doubles if the indivi-
dual is a smoker, and if he has fatty liver. In men having 
family history of CHL, risk is fivefold. If this subject has 
had colic pain, it increases six times. Among females, the 
risk of CHL grows up by approximately 3% for each one-
year increase, it doubles in women with hypercholestero-
lemia, it triples among those who have a family history 
of CHL, and it is almost nine times greater in those who 
have had colic pain. Therefore, we may infer that age, 
smoking, fatty liver and a family history of CHL would 
be risk factors for CHL that are strongly associated with 
an increase in the prevalence of this condition. Colic pain 
is a predictor factor for CHL, because pain is a conse-
quence of this disease.

The literature on CHL in Europe and in the South of 
Italy in particular, where most of our metropolitan area 
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population is descended from, establishes a prevalence 
of CHL of almost 10%.7,12-15 Some studies in the Latin 
American literature report a prevalence of over 50% in 
some regions as Bolivia or Chile.9 Here, our considera-
tion of the Argentine situation emerges and a question 
is posed: is the Argentine population becoming increa-
singly more similar to the native Latin American popu-
lation over the years? It is vitally important to take into 
account dietary and environmental factors in addition 
to the mix of races. 

As regards hypercholesterolemia and its association 
with CHL, Smelt proposes that hypertriglyceridemia 
brings about changes in the metabolism of bile and in 
gallbladder function, which would be a critical factor 
in the formation of gallstones.16 Hypertriglyceridemia 
is caused by excessive production of triglycerides by the 
liver. These would affect gallbladder motility. There is 
evidence that the gallbladder is less sensitive to the enzy-
me responsible for gallbladder motility regulation (cho-
lecystokinin) in patients with hypertriglyceridemia.16-19 

Therefore, this condition would be a risk factor for the 
development of lithiasis. Another of Smelt’s postulates 
proposes that fiber-rich diets would also have an impor-
tant role in the development of lithiasis as fibers increase 
the saturation of biliary cholesterol.16 Hence, we may in-
fer that dietary factors would have a leading role in the 
development of CHL.20 In our series, we have observed 
an increase of CHL in volunteers with fatty liver as well as 
with hypercholesterolemia. In addition, there is eviden-
ce that fast weight loss would also result in an increased 
frequency of CHL. This aspect has also been observed in 
patients who have undergone bariatric surgery.21,22

Patients with liver conditions and individuals with 
CHL share important risk factors such as insulin resistan-
ce, diabetes and obesity.20,23-25 We may infer from these 
data that there could be a relationship with cirrhosis in 
patients with CHL.  

According to international publications, both cirrho-
sis and fatty liver are associated with a greater frequency 
of CHL.26-29 In our series, we detected 163 individuals 
(15.8%) with fatty liver, and the risk of CHL doubles 
in people with the above liver condition. However, we 
should question ourselves if fatty liver causes an increase 
in the frequency of CHL in these individuals or CHL as 
well as fatty liver share the same risk factors, with eating 
and other habits being vitally important in the generation 
of both conditions.

Several analyzed series attribute a role to a family his-
tory of CHL. Therefore, in addition to hygienic-dietary 
factors, the genetic load plays a role in promoting the 

presence of CHL.9,15,30,31 Following with dietary and en-
vironmental factors, Walcher et al published a study in 
Germany with a prevalence of CHL of 8%, where age, fe-
male gender, BMI and family history of CHL were found 
to be risk factors for gallstone development. They also 
analyzed the effects of alcohol, smoking, caffeine and ve-
getarian diet in connection with an increased prevalence 
of CHL and they observed that smoking [OR 1.09 (95% 
CI 0.76-1.56, P = 0.64)], caffeine [OR 0.77 (95% CI 
0.42-1.42, P = 0.40)] and vegetarian diet [OR 1.14 (95% 
CI 0.39-3.35, P = 0.81)] would not have any effect on 
the increase in the prevalence of CHL as differences were 
not significant.32-34 However, it was observed that alcohol 
consumption would be a protection factor against CHL.34 
Similarly, Halldestam et al carried out a randomized con-
tolled study in Sweden with 621 volunteers between 35-
85 years. These individuals underwent liver, gallbladder 
and pancreas ultrasound imaging and were re-examined 
5 years later. These authors concluded that the develop-
ment of CHL was related to hypercholesterolemia and, 
like in the paper by Walcher et al, alcohol consumption 
would be a protection against gallstone development.34-36

However, the work by McMichael et al established a 
relationship between age, smoking and CHL. They ob-
served that the risk of CHL was increased in smokers un-
der the age of 35 [OR 3.5 (95% CI 1.2-9.8)] and in peo-
ple who have smoked for 1 to 8 years [OR 2.8 (95% CI 
1.1-7.1)]. That is the reason why the author relate smo-
king with the presence of CHL.37 In line with the above, 
Panpimanmas and Manmee studied CHL risk factors 
and found that elevated BMI, fat-rich meat consumption 
and smoking were risk factors for this condition. At pre-
sent, there is still controversy regarding this aspect.8 In 
our series, an association between CHL and smoking was 
found. The age-adjusted OR were statistically significant 
in both genders [men: OR 2.51 (95% CI 1.52 – 4.17), 
women: OR 1.79 (95% CI 1.11 – -2.9)]. Therefore, fu-
ture studies, particularly with cohort designs, should be 
necessary to research this association. Related to physical 
activity and the development of CHL, Kriska et al, from 
the University of Pittburgh, collected several prospective 
studies supporting that physical activity is a protection 
factor against CHL and would reduce its incidence.38 In 
our series, the prevalence of CHL increased with BMI, 
especially among females. Overweight and obesity have 
shown statistically significant OR only in women.

In our reseach, which had an adequate sample size, 
we carried out a population study and we analyzed the 
relationship between CHL prevalence and associated 
risk factors. In addition, we researched the morphologi-
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cal characteristics of cholelithiasis and other ultrasound 
findings in the liver. We conclude that the prevalence of 
CHL in Buenos Aires, Argentina, is 21.9%. We found 
that female gender, age, weight, BMI, family history of 
CHL, smoking, fatty liver and number of pregnancies 
were risk factors for CHL. The application of multiple 
logistic regression models allowed us conclude that for 
male gender, the risk of CHL increases 3% with every 
one-year of age in individuals with similar characteristics 
in terms of the studied factors. Moreover, risk doubles if 
the person is a smoker, and has fatty liver. In men having 
a family history of CHL, risk is fivefold, and if the person 
has had colic pain, it increases six times. In women sha-
ring similar characteristics, the risk of CHL also increases 
approximately 3% for each one-year of age, it doubles in 
women with hypercholesterolemia, it triples among those 
who have family history of CHL; and it is almost nine 
times greater in those who have had colic pain.
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