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Abstract 

 
Aim: To assess the gallbladder volume in T2DM patients and in healthy controls by using 

Ultrasonography. 

Methodology: This cases control study was conducted among 55 diabetic patients enrolled 

from the diabetes clinic of the RVM Institute of Medical Sciences & Research Centre, 

Laxmakkapally, Telangana, India and 55 healthy patients (control group). 30-60 year patients 

of type 2 diabetes mellitus diagnosed since 5 year or more and functioning gall bladder with 

well controlled blood sugar levels. The diagnosis of diabetes in these patients was in 

accordance with WHO criteria i.e., fasting plasma glucose level ≥126 mg/dl, and ≥200 mg/dl 

plasma glucose level after 2hr of ingestion of standardised 75 gm glucose. An informed 

consent was taken from all the subjects in the study and control groups. All the patients were 

randomly selected for the study among patients regularly attending diabetic clinic of this 

hospital and following our criteria’s of selection.  

Results: Mean age of diabetic Patient was 48.5 years in study group and 53 years in control 

group. 45.5% of diabetics were males and remaining 54.5% were females, whereas in control 

group male to female ratio was equal, means 49% males and 50% females. 85.5% cases in 

control group had no gall bladder disease, while only 63.6% cases in group with diabetes had 

no gall bladder disease. In group with DM type 2, 20% had cholelithiasis, 9.1% had 

cholecystitis, and 7.3% had sludge: while in control group, 5.5% had cholelithiasis, 3.6% had 

cholecystitis, and 5.5% had sludge. The percentage of contraction of gall bladder had reduced 

markedly in chronic diabetics (45.6 + 9.57) as compared to controls (65.2 + 7.34) (p value- 

0.001). The fasting gall bladder volume in chronic diabetics was higher (43.47 + 5.35) than 

that of controls (28.45 + 4.26) and the difference of values was found to be highly significant 

(p value 0.001). 

Conclusion: In patients of diabetes mellitus type 2, higher fasting gall bladder volume and 

decreased percentage of contraction are observed. Therefore, all T2DM patients should be 

evaluated using ultrasonography for the presence of increased fasting gallbladder volumes to 

assess the risk of progression to gall stone disease. 
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Introduction 
 

Diabetes mellitus (DM) is an irreversible syndrome of chronic hyperglycemia due to relative 

insulin deficiency, resistance, or both 
[1]

. Diabetes is broadly classified into type 1 and type 2. 

Type 2 is the most common type accounting for at least 90% of cases 
[1, 2]

.  

The current prevalence of DM in Nigeria is estimated to be about 8-10% 
[3]

. In addition to the 

other complications seen in type 2 DM, they also suffer from autonomic neuropathy, which 

affects the motility and function of the digestive system including the gallbladder (GB) whose 

functions are regulated by the autonomic nervous system 
[1, 3, 4]

.  

Reduced motility of the GB causes GB hypotonia, the stasis of bile which provides a nidus 

for stone formation and infection 
[4, 5]

. Studies in literature have reported a high prevalence of 

GB disorder in diabetics compared with the general population, a development which has 

been hypothesized to result from impairment of GB contractility complicating diabetic vagal 

neuropathy 
[4-7]

. 

Real-time ultrasonography is the dominant screening method for GB evaluation and the aim 

of this study was to sonographically evaluate the GB in patients with type 2 DM and compare 

the findings with a non-diabetic control group (age and sex matched) 
[8]

. Dodds et al. in 1985 

calculated GB volume using a simple ellipsoid method using the following formula: V= π/6 

(L x B x H), where L is length, W is the width, and H is the height or anteroposterior (AP) 

dimensions of the GB; the constant π/6 has a value of 0.523, where π is a constant (22/7) 
[9]

. 

Chapman et al. in 1998 also compared GB volume in diabetics and control groups using 

ultrasonography 
[10]

, which further corroborated the study by Dodds et al. 
[9]

. 

If patients with DM type 2 have an increased prevalence of gallstones and stasis is important 

in the pathogenesis, then a larger volume and reduced motility of gallbladder may be present 

in the patients with DM type 2 prior to the formation of gallstones. 

 

Materials and Methods 

 

This case control study was conducted among 75 diabetic patients enrolled at RVM Institute 

of Medical Sciences & Research Centre, Laxmakkapally, Telangana, India and 75 healthy 

patients (control group). The diagnosis of diabetes in these patients was in accordance with 

WHO criteria i.e., fasting plasma glucose level ≥126 mg/dl, and ≥200 mg/dl plasma glucose 

level after 2hr of ingestion of standardized 75 gm glucose.  

An informed consent was taken from all the subjects in the study and control groups. All the 

patients were randomly selected for the study among patients regularly attending diabetic 

clinic of this hospital and following our criteria’s of selection.  

 

Inclusion criteria 

 

 Age 30-60 year patients of. 

 Type 2 diabetes mellitus diagnosed since 5 year or more. 

 Functioning gall bladder with well controlled blood sugar levels. 

 

Exclusion criterion 

 

 Patients with history of pre-existing hepatobiliary or gastrointestinal disease. 

 Taking antihypertensive drugs. 

 Pregnant females. 
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Methodology 
  

Gallbladder volume was measured in all the subjects after 12 hours overnight fasting by using 

a 3.5 to 5 MHz convex transducer in Wipro GE Voluson S6 and medison accuvix ultrasound 

and colour Doppler machine. The greatest length (L), maximum transverse width (W), and 

highest anteroposterior dimensions (H) were measured and documented. Gall bladder motility 

was observed by measuring fasting and post meal gallbladder volumes. Post meal volume 

was taken one hour after giving fatty meal i.e. four slice of bread with 30 gm butter. The 

percentage of gallbladder contraction was calculated by the formula 
[11]

. The results of the 

study have been compiled, tabulated and statistically analyzed for comparisons. 

 

Results 

 

Mean age of diabetic Patient was 48.5 years in study group and 53 years in control group. 

45.5% of diabetics were males and remaining 54.5% were females, whereas in control group 

male to female ratio was almost equal, 49.1% males and 50.9% females.  

 
Table 1: Demographic details 

 

Variables 
Case group (n=55) Control group (n=55) 

Number % Number % 

Age (in years) 

30-40 10 18.2 11 20 

41-50 19 34.5 17 30.9 

51-60 26 47.3 27 49.1 

Gender 
Males 25 45.5 27 49.1 

Females 30 54.5 28 50.9 

 

In our study, higher prevalence of gall bladder disease in group of chronic diabetics is seen as 

compared to group of controls. 85.5% cases in control group had no gall bladder disease, 

while only 63.6% cases in group with diabetes had no gall bladder disease. In group with DM 

type 2, 20% had cholelithiasis, 9.1% had cholecystitis and 7.3% had sludge: while in control 

group, 5.5% had cholelithiasis, 3.6% had cholecystitis and 5.5% had sludge. 

 
Table 2: Prevalence of gallbladder disease among study group & control group 

 

Groups No Gall bladder disease Cholelithiasis Cholecystitis Sludge 

Chronic Diabetic (n=55) 35 (63.6%) 11 (20%) 5 (9.1%) 4 (7.3%) 

Controls (n=55) 47 (85.5%) 3 (5.5%) 2 (3.6%) 3 (5.5%) 

 

The percentage of contraction of gall bladder had reduced markedly in chronic diabetics 

(46.62 + 9.57) as compared to controls (66.21 + 7.34) (p value- 0.001). The fasting gall 

bladder volume in chronic diabetics was higher (44.47 + 5.35) than that of controls (29.45 + 

4.26) and the difference of values was found to be highly significant (p value 0.001). 

 
Table 3: Percentage of contraction of gall bladder volume and Fasting gall bladder volume among 

study group & control group 
 

Variables Chronic Diabetic (n=55) Controls (n=55) 

Mean percentage of gall bladder contraction (%) 46.62 + 9.57 66.21 + 7.34 

Mean fasting gall bladder volume (in CC) 44.47 + 5.35 29.45 + 4.26 

 

Discussion 

Diabetics in particular those with T2DM have an increased prevalence of gallstones 
[12]

.  
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Diabetic subjects are reported to have a two to three-fold increase in the prevalence of 

cholesterol gall stones 
[13]

. Diabetes mellitus is a growing health care problem worldwide and 

is characterised by metabolic abnormalities and complications involving kidneys, nerves, 

blood vessels and the gastrointestinal tract 
[4]

. 

The etiology of cholesterol gallstone disease is multifactorial. Carey and Small showed the 

importance of cholesterol supersaturation of bile and investigated cholesterol saturation index 
[14]

. After the finding of an elevated cholesterol saturation index in normal subjects, attention 

shifted to the nucleation time 
[15]

 as a key factor in cholesterol stone formation and the 

identification of putative nucleation and anti-nucleating factors followed 
[16-18]

. Stasis of the 

gallbladder bile plays an important role in the development of cholesterol stones by providing 

the time necessary for the precipitation of cholesterol crystals 
[23]

. 

The main reasons for the high prevalence of gall stone disease in diabetes mellitus is due to 

decreased gall bladder motility, decreased postprandial cholecystokinin (CCK) release, 

decreased sensitivity of gall bladder smooth muscle to CCK, decreased number of CCK 

receptors in the gallbladder wall, supersaturation of bile, and the presence of gall stones 

themselves 
[20, 21]

. 

Gallbladder emptying in the diabetic population has been found to be decreased 
[22, 23]

; 

however, this was not related to the presence or absence of diabetic neuropathy 
[22]

. These 

authors found that diabetic neuropathy has a subtle effect on gallbladder emptying 
[22, 23]

 and 

the presence of obesity, type of diabetes, and blood glucose regulation did not affect the 

outcome 
[23]

. Even some studies revealed normal gallbladder emptying in patients with 

diabetes 
[24, 25]

. 

In our study, the percentage of contraction of gall bladder had reduced markedly in chronic 

diabetics (46.62 + 9.57) as compared to controls (66.21 + 7.34) (p value- 0.001). The fasting 

gall bladder volume in chronic diabetics was higher (44.47 + 5.35) than that of controls 

(29.45 + 4.26). Raman et al. 
[26]

 who found the incidence of gallstones in diabetics to be 32% 

and that in healthy controls to be 6.7%. According to Stone et al. 
[27]

 gallbladder emptying 

was lower in diabetics with gallbladder disease. In a study done by Raman et al. 
[26]

, it was 

shown that percentage contraction of gallbladder was reduced in diabetes with gallbladder 

disease (41.84±11.74%) as compared to controls (53.07±16.31%) and diabetics without 

gallbladder disease (48.74±11.75%). Similar findings were produced by Gaur et al. 
[21]

, Pazzi 

et al. 
[28]

, Yang et al. 
[29]

 and Kayacetin et al. 
[30]

. Thus, the present study was clearly in 

concert with the above-mentioned studies. 

 

Conclusion 

 

In patients of diabetes mellitus type 2, higher fasting gall bladder volume and decreased 

percentage of contraction are observed. Therefore, all T2DM patients should be evaluated 

using ultrasonography for the presence of increased fasting gallbladder volumes to assess the 

risk of progression to gall stone disease. 
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