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Cholelithiasis is the most common biliary pathology, with a prevalence of 14% in Mexico. Although, 
obesity is an established risk factor we hypothesized that central obesity is related to severity of 
cholelithiasis. We studied patients with symptomatic cholelithiasis, which were underwent to 
cholecystectomy. We divided into 3 groups; Group I: patients with uncomplicated cholelithiasis; Group 
II: patients with acute cholecystitis, without other complications; and Group III: patients with any 
complications than acute cholecystitis. We analyzed age, weight, height, body mass index, waist 
circumference, hip circumference, and waist-hip index. We studied 212 patients, included 88 (41.5%) 
patients in Group I, 60 (28.3%) in group II, and 64 (30.2%) in group III. We found statistical difference 
only in waist circumference (98.6 cm vs 95.3 cm vs 105.3 cm; p=0.001) and waist-hip index (0.91 
vs0.89vs 0.96; p=<0.001). Our results suggest that central obesity and waist-hip index could play an 
important role in patients with severe gallstone-related complications. 
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INTRODUCTION 

 
The cholelithiasis and its related complications are one of 
the most common digestive diseases in the world (Götzky 
et al., 2013).This disease is considered a public health 
problem in Mexico with a crude prevalence of 14.3% in 
autopsies, 8.5% for males and 20.4% for females 
(Méndez-Sánchez et al., 1993).The pathogenesis of 
cholelithiasis is multifactorial, it have a strong relation with 
obesity (Dittrick et al., 2005), diabetes, insulin resistance, 
and dyslipidemia.  
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Actually, central obesity and waist to hip ratio are risk 

factors for symptomatic cholelithiasis that require surgical 
treatment (Tsai et al., 2006). If obesity plays an important 
role for symptomatology in cholelithiasis, we 
hypothesized that the severity of cholelithiasisis 
associated to severe obesity. 
 
 
PATIENT AND METHODS 

 
They should present inclusion/exclusion criteria, cases 
selection, refusal rate, and present the corresponding 
numbers. If they did culture the bile, should mention it 



 
 
 

 
Table 1. Anthropometric characteristics of the study groups.  

 
 
Variables 

Total  Group I  Group II  Group III 
p  

 

n= 212 
 

n= 88 
 

n= 60 
 

n= 64 
 

 

       
 

 Age (years) 37.1 9.8 38.5 10.3 37.8 10.7 34.5 7.6 0.036 
 

 Weight (kg) 75.8 15.4 76.1 15.7 73.7 19 77.4 10.5 0.41 
 

 Height (cm) 155 6.4 154.9 5.7 154.4 6.6 154.4 6.9 0.25 
 

 BMI (kg/m
2
) 31.6 6.3 31.2 5.8 31 8.1 32.6 4.8 0.31 

 

 Waist (cm) 99.7 14.9 98.6 13.9 95.3 16.1 105.3 13.3 0.001 
 

 Hip (cm) 108.5 12.5 108.6 12.5 106.9 15.5 109.7 8.7 0.47 
 

 Waist-Hip index 0.92 0.07 0.91 0.08 0.89 0.07 0.96 0.06 <0.001 
 

 
Source: electronic archive HGR66 - IMSS. 

 
 

 
Table 2. Complications in Group III.  

 
 Complication Cases Percentage 

 Biliary pancreatitis 20 9.4 

 Mucocele 16 7.5 

 Empyema 12 5.7 

 Choledocolithiasis 12 5.7 

 Cholangitis 4 1.9 
 

Source: electronic archive HGR66– IMSS. 
 
 
 
 

here and present the main results.  
We realized a prospective and analytic studyduring 

January to December 2013 at Hospital General Regional 
No. 66 – Instituto MexicanodelSeguro Social (HGR66 – 
IMSS), a secondary center and government hospital in 
Juárez (México), and was approved by the institutional 
review board on bioethics research.  

We studied female patients with symptomatic 
cholelithiasis, which were undergone to cholecystectomy 
(open or laparoscopic), with age range of 18 to 65 years 
old. We excluded patients with incomplete file and 
patients without write inform consent. We divided into 3 
groups: Group I: patients with uncomplicated biliary colic, 
abdominal pain with benign abdominal examination, and 
cholelithiasis in sonogram; Group II: patients with acute 
cholecystitis, with positive Murphy sign, and findings  
during cholecystectomy (moderate inflammation disease), 
without other complications; and Group III: patients with 
any complications than acute cholecystitis, like 
cholangitis, biliary pancreatitis, choledocolithiasis, 
hydrocholecystis, and empyema.  

We analyzed age, weight, height, body mass index 
(BMI), waist circumference, hip circumference, and waist-
hip index. Height and weight were measured with light 
clothes and barefoot. BMI was calculated by dividing 

 
 
 

 

weight (in kilograms) by the square of height (in meters). 
Waist and hip circumference were measured with a 
flexible tape under fasting conditions, at the level of the 
umbilicus in standing position for waist and at the iliac 
crest and at the largest point for hip. The diagnosis of 
cholelitiasis was based on clinical presentation and 
confirmed with abdominal ultrasonography LOGIQ 400 
PRO (GE HealthCare ©, USA).  

The data for all the patients was entered into 
Microsoft© Excel base data, and analyzed using SPSS 
version 20 (Chicago, IL). Statistical analysis was done 
using ANOVA test, in the comparative ap value <0.05 
was considered as significant. Percentages and 
proportion were calculated wherever appropriate and 
percentage value was rounded off to fist decimal digit. 
 

 

RESULTS 

 

We review 326 cases of cholecystectomy and included 
212 cases during January to December of 2013.We 
divided by groups and included 88 (41.5%) patients in 
Group I (biliary colic), 60 (28.3%) in Group II (acute 
cholecystitis), and 64 (30.2%) in Group III (any 
complication than acute cholecystitis). The main 
gallstone-related complications were pancreatitis, 
followed by mucocele, empyema, choledocolithiasis and 
cholangitis. Number of cases and percentages are 
showed in Table 2.  

The comparative between groups, there were not 
statistical difference in variables age, weigh, height, BMI, 
and hip circumference. However, there were a statistical 
differences in mean of waist circumference (98.6 cm vs 
95.3 cm vs 105.3 cm; p=0.001), and mean of waist-hip 
index (0.91 vs0.89vs 0.96; p=<0.001) (Table 1).  

All patients (complicated and non-complicated) were 
treated and discharged by health improvement and 
followed by outpatient consult. 



 
 
 

 

DISCUSSION AND CONCLUSIONS 

 

Obesity is a risk factor for the formation of cholesterol 
gallstones and exposes patients to increased risk of 
gallstone-related complications (Bonfrate et al., 
2014).This study was done to determine if central obesity 
is a factor related to severity of symptomatic 
cholelithiasis.  

We found that central obesity is associated with risk of 
severe complications in cholelithiasis. Also, central 
obesity appeared to capture additional factors about risk 
that is not encompassed by BMI.Although BMI is useful 
measure of total obesity, does not distinguish between 
lean body mass and body fat. For that, waist 
circumference may be a good estimate of overall body 
fat, because a large waist is an unambiguous indicator of 
excess body fat (Bonfrate et al., 2014) and could be a risk 
factor for severity.  

Both waist circumference and waist-hip index are 
relatively easy to obtain and appear to impart clinically 
useful information regarding risk of symptomatic 
cholelithiasis in this study. A larger waist circumference or 
waist to hip ratio among patients with equal weight is 
markers of increased central obesity as well as overall 
obesity (Hendel et al., 1998).  

Gallbladder hypomotility secondary to obesity or 
autonomic neuropathy has also been proposed as one of 
the genesis mechanisms (Portincasa et al., 2004). Both, 
the gallbladder volume in the fasting state and lithogenic 
index increased with increasing intra-abdominal fat mass 
(Hendel et al., 1998).  

The chance to develop acute pancreatitis is higher in 
obese patients because of supersaturated bile and crystal 
formation, and visceral obesity (Bonfrate et al., 2014). 
Although, some studies shown that severe biliary 
infections (Stewart et al., 2012) and bacteremia or 
bactibilia (in acute calculous cholecystitis) (Bang et al., 
2014) were related with normal BMI suggesting that 
obesity may be a protective in biliary infections. Other 
suggests that higher incidence of severe gallstone 
disease was more common in non-obese patients, and 
an explanation is that the body fat may have a protective 
effect on the inflammatory process of cholecystitis (Lee et 
al., 2009). In our study, BMI did not play a role in severity 
of gallstone disease (p=0.7). Multi-institutional studies are 
needed to validate these findings.  

In conclusion, although cholelithiasis pathogenesis 
seems to be influenced by BMI. Our results suggest that 
central obesity and waist-hip index couldplay an 
important role in patients with severe gallstone-related 
complications. We think that central obesity could predict 
the risk of severity independently of BMI. 
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