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Gallbladder cancer appears to be a late complication of cholelithiasis, 

and in our part of the world the incidence of gallbladder cancer is very 

high. A thorough understanding on gallstone disease thus becomes 

paramount. The major chemical components of gallstones are 

cholesterol, bilirubin and calcium. In our study we have chemically 

analyzed the  40 gallstones obtained from patients who had undergone 

cholecystectomy and quantitatively analyzed the parameters  which 

are total cholesterol, total bilirubin, calcium and inorganic phosphate 

both in the serum of the stone formers and in their respective 

gallstones, and determined the correlation if any present between the 

serum and the stone values. In our study we found that majority of the 

gallstones were pigment gallstones, followed by mixed gallstone and 

cholesterol gallstones. We have found a positive correlation between 

total bilirubin in serum and total bilirubin in pigment gallstones. 

Which has led us to a conclusion that hyperbilirubinemia play an 

important role in the formation of pigment gallstones and that 

detection of hyperbilirubinemia in a suspect group must further be 

investigated for asymptomatic gallstone disease.
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Introduction:- 
Cholelithiasis is one of the most frequent gastro-intestinal disorders in the westernized countries including Europe 

(1) and with newer methods of research and better access to healthcare the notion of cholelithiasis being less 

frequent in developing countries is slowly fading and India also projects a similar scenario. Studies have shown that 

Indian females shoulders the burden of 10-22 % of the worldwide prevalence of gallstones among females.(2)(3). 

Gallstones are the commonest associated risk factor with Gallbladder cancer, and appear to occur at a younger age in 

India. The problem of high incidence of gallstones with a rising rate of Gallbladder cancer is a uniquely Indian 

problem. The annual age adjusted incidence rates of  Gallbladder cancer in Chile which is acknowledged to have a 

high incidence of gallbladder cancer is about 7 cases per 100,000 persons per year where as the same rate for 

females in Kamrup is almost 14 (4). To tackle this problem a thorough understanding of the disease becomes a 

necessity. 
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Chemical analysis of biliary calculi obtained from patients after cholecystectomy has revealed that gallstone consists 

mainly of calcium salts of cholesterol and bilirubin. Quantitative analysis of principal constituents of gallstones such 

as cholesterol, bilirubin, inorganic phosphate and calcium is very well studied (5). But there remains a dearth of 

studies that correlates the same constituents between the serum of gallstone patients and the gallstones. In our study 

we have endeavored to study the basic biochemical components of the gallstones constituting total cholesterol, total 

bilirubin, calcium and inorganic phosphate and we have studied the same in the serum of the patients and to study 

the correlation if any between the composition of gallstones and sera of the stone formers in respect of the 

parameters analysed. This question is important from both clinical and scientific view points. 

 

Materials and methods:- 

The present study was carried in 40 patients suffering from cholelithiasis and underwent cholecystectomy in the 

department of surgery, Assam Medical College and Hospital. All the biochemical parameters was carried out in the 

department of biochemistry and advanced clinical biochemistry laboratory,over a term of one year. 

 

Under all aseptic and antiseptic conditions 5 ml of blood sample was collected from each subject from a suitable 

peripheral vein (preferably antecubital vein) by venipuncture using a sterile disposable syringe into a sterile empty 

vial. The blood samples were collected in the morning prior to the cholecystectomy. The sample was then allowed to 

stand for some time and centrifuged at 5000 rpm for ten minutes soon after clot formation for separation of serum. 

This serum was used for estimation of the parameters. 

 

Preparation of Gallstones(6):  

The gallstones were collected after cholecystectomy performed either by laparoscopically or by the open route. All 

the gallstones were identically processed. The gallstones were washed with distilled water and air dried.  The 

gallstones were pulverized in a mortar and pestle and dessicated to a constant weight. The mass of each stone as well 

as it’s powder was measured using an analytical scale.  To determine total cholesterol and total bilirubin 30 mg of 

the dried gallstone powder was taken in a test tube and dissolved in 3 ml of acidified methanol-chloroform mixture 

(1:1 v/v) containing 1% of 1N HCL (7). The tube was kept in boiling water bath for two minutes. The stone solution 

thus obtained was used for determination of total cholesterol and total bilirubin. To determine calcium and inorganic 

phosphate, 30 mg of the gallstone powder was dissolved in 3 ml 1N HCL in a graduated 10 ml tube and its final 

volume was made upto 10 ml with distilled water. The tube was kept in boiling water bath for 1 hour. The stone 

solution thus obtained was used to determine calcium and inorganic phosphate.. The gallstone powder which was 

insoluble, was dried, weighed and designated as residue which was no further analyzed. Compositions were 

expressed as milligrams per gram of dry initial weight. All the tests were done by using enzymatic colorimetric 

methods, as described. 

 

Total cholesterol was done using the CHOD/PAP principle (8)(9). Calcium was done using the principle of OCPC 

method (10)(11).  Inorganic phosphate was done using the principle of Molybdalate U.V metho(12). Total bilirubin 

was estimated using the Mod. Jendrasik&Grof’s method (13). Triton X was required to prevent the precipitation 

present.All the kits were provided by Coral Clinical Systems by Tulip Diagnostics. 

 

Statistical Analysis:- 

All the datas were analyzed using Microsoft Office Excel 2007. Distribution of variable was evaluated by 

calculating the mean and standard deviation. The difference between means was evaluated by using the t-test. 

Correlation between the parameters was evaluated by using the Pearson correlation formula and it’s p-value 

calculated to determine the statistical significance. 

 

When the p-value was < 0.05, it was considered to be statistically significant. When the p-value was >0.05, it was 

considered as statistically insignificant. 

 

Results and Discussion:- 
AGE: in the present study the age incidence ranged from 24 – 57 years. The highest number of cases was recorded 

in the age group 41 – 50 years (n= 14), followed by the age group 51 – 59 years (n= 12); and the least number of 

cases in 21-30 age group (n=5) cases. The finding from our study is comparable with that of C.S.Pundir et al (5), 

Kafia.M.Shareefetal (14), and P.Jaganadharaoetal (15), all these studies observed an increased incidence of 

gallstones irrespective of the type of gallstones in the age group of 41-50 years; while C.S. Santosh et al(16) and a 
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study conducted by Md.A.Taher (17) recorded an increased number of cholelithiasis cases in the age group 51-65 

years. 

 

Sex Distribution:- 

In the present study out of 40 patients with gallstones, 24 of them were female comprising 60% of the study 

population, while 16 (40%) of the patients were male. The ratio of male:female observed  was 1:1.5. Study by Das 

Biswajitetal (18)has observed  a male to female ratio of 1:3.8, while a study conducted by Goswami.M (19) at 

Guwahati observed a ratio of 1:2.5. A male: female ratio 0f 1:8 was recorded by Kafia.M.Shareefetal (14), in a study 

done in Libiya 

 

BMI: 

In the present study, the vast majority of subjects afflicted with gallstone disease had a BMI ranging between 

overweight at 42.5%, and normal BMI at 35%%, while very low percentage of subjects were categorized as obese, 

7.5%, and 15% were underweight 

 

TYPE OF STONE: 

In our study we followed the Japanese classification of gallstones(20)(21) in which pure cholesterol stones were 

those stones that had a cho lest ero l content  ≥70%,  mixed ga l lstones were those stones t hat  had  

cho lest ero l content  more that  30% but  le ss t han 70%; and p igment  stones t hat  had cho lest ero l 

content  less t han 30%.  The cho lest ero l content  was based on t he tot al dr y we ight  o f t he 

respect ive stones.    

 

In our study population of 40 we found that pigment gallstones were the most abundant at n= 16 (40%), followed by 

mixed gallstones n=13 (32.5%), and cholesterol gallstones were least frequently seen with n=11(27.5%). 

 

P.Chandranetal (6) observed the highest number of gallstones to fall under mixed gallstones (n=76), closely 

followed by pigment gallstones (n= 72), while cholesterol gallstones were only (n=52). Mhd.H.Faris.S. etal (22) 

observed in their study that the highest number of stones were pigment gallstones (n=48), followed by mixed 

gallstones (n=30), and cholesterol gallstones (n= 16). The study by C.S. Santoshetal (23) observed that mixed 

gallstones were highest in their study with (n= 36), followed by cholesterol gallstones (n=9) and pigment gallstones 

(n=5). 

 

Table 1:- quantitative analysis of the parameters in cholesterol gallstones and in serum of the patients. 

Type Of 

Stone 

Total Cholesterol T. Bilirubin Calcium Inorganic Phosphate  

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

Cholesterol 

gallstone 

208.27 ± 

35.60 

784.36 ± 

30.85 

0.79 ± 

0.18 

1.38 ± 

0.22 

8.57 ± 

0.36 

5.37 ± 

1.0 

4.97 ± 

0.68 

12.41 ± 0.87 

Correlation 

Coefficient 

(r) 

0.120 0.029 0.290 0.080 

P-Value >0.05 >0.05 >0.05 >0.05 

 

Table 2:- Quantitative analysis of the parameters in mixed gallstones and in serum of the patients. 

Type Of 

Stone 

Total Cholesterol T. Bilirubin Calcium Inorganic Phosphate  

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

Mixed  

gallstone 

214.08 ± 

31.76 

580.54 ± 

43.31 

1.12 ± 

0,25 

3.7 ± 

0.38 

7.69 ± 

0.31 

8.22 ± 

1.88 

4.82 ± 

0.37 

9.34 ± 1.08 

Correlation 

Coefficient 

-0.012 -0.279 0.025 0.188 

P-Value >0.05 >0.05 >0.05 >0.05 
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Table 3:- Quantitative analysis of the parameters in pigment gallstones and in serum of the patients. 

Type Of 

Stone 

Total Cholesterol T. Bilirubin Calcium Inorganic Phosphate 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

In Serum 

mg/dl 

In Stone 

mg/dl 

Pigment 

gallstone 

186.56 ± 

35.33 

264 ± 

38.27 

1.47 ± 

0.57 

5.81 ± 

0.79 

8.33 ± 

0.66 

9.14 ± 

1.24 

3.49 ± 

0.52 

4.04 ± 0.54 

Correlation 

Coefficient 

-0.114 0.563 -0.078 -0.040 

P-Value >0.05 <0.05 >0.05 >0.05 

 

On interpreting our data to study the correlation, if any present, between total cholesterol, total bilirubin, calcium 

and inorganic phosphate in the serum and the respective gallstones of the patients, no significant correlation was 

observed in cholesterol gallstone group, and the mixed gallstone group. 

 

In patients suffering from pigment gallstones, we observed a significant positive correlation of total bilirubin 

between serum and respective gallstone of the patients. This implies that a rise in serum total bilirubin will increase 

the concentration of bilirubin in the pigment gallstones., 

 

An increase in bilirubin, in the serum will subsequently increase the amount of substrate for the endogenous biliary 

β-glucuronidasae, which in turn will increase the levels of non-polar monohydogenated unconjugated bilirubin in 

bile, which may precipitate as insoluble salt with calium in bile and thus lead to the formation of pigment gallstones 

(24). C.S.Pundiretal (25)K.M.Shareefetal (14), both observed in their studies a positive correlation of total bilirubin 

in serum and pigment gallstone of the patients. S.Stefan et al (26) observed that subjects having plasma bilirubin in 

the 10’thdecile (geometric mean of 1.34mg/dl) have a greater risk of symptomatic gallstone disease. 

 

Conclusion:- 
In the group of patients with pigment gallstones, a significant positive correlation was present between total bilirubin 

in serum and total bilirubin in pigment gallstones. 

 

It may be concluded that hyperbilirubinemiain vivo , subsequently increase the substrate for the endogenous biliary 

β-glucuronidase to act upon, which in turn will increase the amount of monohydrogenated UCB excreated into the 

bile, greatly exceeding it’s solubility in bile and will ultimately precipitate as insoluble salt with calcium and lead to 

the formation of pigment gallstones. 

 

In our part of the country which shoulders a major share of the global scourge of gallbladder cancer, which in turn is 

supposedly a late complication of cholelithaisis, detection of hyperbilirubinemia in a suspect group would alarm an 

alert physician to further investigate if the patient is suffering from asymptomatic gallstone disease and plan early 

surgical intervention. 
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