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Abstract Background: Type 2 diabetes mellitus (T2DM) is the most common endocrine disorder. Prevalence of gallbladder diseases 
in type 2 diabetes mellitus patients has reported. Hence, the present study was undertaken to assess the gallbladder volume 
in T2DM patients and in healthy controls by using Ultrasonography. Materials and methods: This study was conducted 
in Department of Radio-diagnostics, BGS Global Institute of Medical Sciences, Kengeri, Bangalore, Karnataka, involving 
100 cases and 100 healthy controls. All the T2DM cases presenting with features suggestive of gallbladder diseases were 
screened by USG. A detailed physical and clinical examination was done to all the study subjects. In the present study, 
gray scale real time ultrasound examination was carried out using 3.5 to 10 MHz curvilinear and linear array transducers, 
using the instruments GE VOLUSON P8 and Samsung U50 Ultrasound scan machines. T2DM patients using 
antihypertensive drugs, cardiovascular diseases, pregnant ladies and malignant conditions were excluded from the study. 
Under aseptic conditions, 3 ml of fasting blood samples were collected from all the study subjects, allowed to stand for 30 
minutes and centrifuged to obtain serum. The obtained serum sample was used for analysis of fasting blood sugar, post-
prandial blood sugar, total cholesterol, triglycerides, HDLC, LDLC. Results: In the present study, 100 type 2 diabetes 
mellitus and 100 healthy controls were involved to assess the gallbladder volume by using ultrasonography. In this study, 
systolic (139.3±10.3 mmHg) and diastolic blood pressure (91.1±8.2 mmHg), fasting blood sugar (142.16±13.8 mg/dl), 
post-prandial blood sugar (168.3±14.5 mg/dl), total cholesterol (198.5±20.5 mg/dl), triglycerides (176.8±15.3 mg/dl), 
LDLC (132.5±4.7 mg/dl) and gallbladder volume (24.7±10.5 ml) were significantly increased in type 2 diabetes mellitus 
patients compared with healthy controls. However, age, BMI and HDLC were not statistically significant. Conclusion: All 
T2DM patients should be evaluated for the presence of increased fasting gallbladder volumes to assess the risk of 
progression to gall stone disease. Hence, simple measurement of gall bladder volume changes using USG can help us 
predict gall bladder function abnormalities. 
Key words: Gallbladder volume, Ultrasonography, Type 2 diabetes mellitus. 

 

*Address for Correspondence: 
Dr Sudheer Ranganath, Associate Professor, Department of Radio-diagnostics, BGS Global Institute of Medical Sciences Kengeri, Bangalore, 
Karnataka, INDIA. 
Email: sudhira14@gmail.com  
Received Date: 20/01/2021 Revised Date: 13/02/2021 Accepted Date: 06/03/2021 
DOI: https://doi.org/10.26611/10131813  

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.  
 

 
 
 
 
 
 
 
 
 
 
 

 
 

INTRODUCTION 
Type 2 diabetes mellitus (T2DM) is the most common 
endocrine disorder, characterized by deranged metabolism 
and long-term complications involving kidneys, eyes, 
nerves, gastrointestinal tract, causing morbidity and 
mortality. Globally, T2DM is the most common form 
accounting for about 90% of all the cases and is more 
prevalent in men than women. The prevalence of diabetes 
mellitus worldwide was 2.8% in 2000 and is estimated to 
rise to 4.4% in 2030. The total number of diabetes mellitus 
is projected to increase from 382 million in 2013 end to 
592 million by 2035.1 A few studies have reported on the 
prevalence of gallbladder diseases in type 2 diabetes 
mellitus patients.2,3 This has been attributed to 
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cholecystomegaly and impaired gall bladder contraction. 
The risk factors associated are age, female sex, family 
history and genetic factors., obesity, rapid weight loss and 
physical inactivity. 4,5 Ultrasound is simple procedure and 
its accuracy of detection of gall bladder diseases is very 
high. 5 Ultrasonography as a valuable and imaging 
modality used to assess the gall bladder volume in T2DM 
patients and in controls, as it is safe, inexpensive and 
accurate. 6 Hence, the present study was undertaken to 
assess the gallbladder volume in T2DM patients and in 
healthy controls by using Ultrasonography. 
 
MATERIALS AND METHODS 
This study was conducted in Department of 
Radiodiagnostics, BGS Global Institute of Medical 
Sciences, Kengeri, Bangalore, Karnataka, involving 100 
cases and 100 healthy controls. All the study subjects were 
screened by USG to assess the gallbladder volume. A 
detailed physical and clinical examination was done to all 
the study subjects. In the present study, gray scale real time 
ultrasound examination was carried out using 3.5 to 10 
MHz curvilinear and linear array transducers, using the 
instruments GE VOLUSON P8 and Samsung U50 
Ultrasound scan machines. T2DM patients using 

antihypertensive drugs, cardiovascular diseases, pregnant 
ladies and malignant conditions were excluded from the 
study.  Under aseptic conditions, 3 ml of fasting blood 
samples were collected from all the study subjects, allowed 
to stand for 30 minutes and centrifuged to obtain serum. 
The obtained serum sample was used for analysis of fasting 
blood sugar, post-prandial blood sugar, total cholesterol, 
triglycerides, HDLC, LDLC. Demographic details were 
collected. 
 
RESULTS 
In the present study, 100 type 2 diabetes mellitus patients 
and 100 healthy controls were involved to assess the 
gallbladder volume by using ultrasonography. In this 
study, systolic (139.3±10.3 mmHg) and diastolic blood 
pressure (91.1±8.2 mmHg), fasting blood sugar 
(142.16±13.8 mg/dl), post-prandial blood sugar 
(168.3±14.5 mg/dl), total cholesterol (198.5±20.5 mg/dl), 
triglycerides (176.8±15.3 mg/dl), LDLC (132.5±4.7 
mg/dl) and gallbladder volume (24.7±10.5 ml) were 
significantly increased in type 2 diabetes mellitus patients 
compared with healthy controls. However, age, BMI and 
HDLC were not statistically significant (Table 1).

  
Table 1: Comparison of Demographic, biochemical parameters and gallbladder volume in type 2 diabetes mellitus patients and healthy 

controls 
Parameters T2DM 

Mean ±SD 
(n=100) 

Controls 
Mean ±SD 

(n=100) 

P value 

Demographic characteristics 
Age (years) 45.8±8.2 44.2±3.8 0.09 
BMI (kg/m2) 24.3±1.8 22.3±1.0 0.06 

Systolic BP (mmHg) 139.3±10.3 113.5±9.1 0.001 
Diastolic BP (mmHg) 91.1±8.2 77.2±7.2 0.001 

Biochemical parameters and Gallbladder volume 
FBS (mg/dl) 142.16±13.8 92.56±10.2 0.001 

PPBS (mg/dl) 168.3±14.5 131.5±9.5 0.001 
Total cholesterol (mg/dl) 198.5±20.5 148.3±15.6 0.001 

Triglycerides (mg/dl) 176.8±15.3 99.8±8.5 0.001 
HDLC (mg/dl) 43.3±3.5 44.1±5.4 0.07 
LDLC (mg/dl) 132.5±4.7 90.7±4.3 0.001 

Gallbladder volume (ml) 24.7±10.5 17.8±4.0 0.001 
P value <0.05 considered as statistically significant 

 
DISCUSSION 
Gallbladder diseases are very common with different 
features with variable morbidity and mortality. Gallbladder 
diseases involves gallstones, accounts for 95% of the all 
gallbladder diseases and non-calculus disease are about 
5%. Acute or chronic inflammations of gallbladder were 
also seen.7, 8 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.9,10 In the 
present study, gallbladder volume was significantly 
increased in T2DM patients than the healthy controls. This 
study findings were supported by a study conducted by AK 
Agarwal et al. reported that significantly increased 
gallbladder volume in T2DM patients compared to healthy 
controls. 2 In a study conducted by Bruce A. Chapman et 
al. reported that increased gallbladder volume in T2DM 
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patients compared to healthy controls. 11 Yet, another study 
by R Harikiran Reddy et al. also reported that the gall 
bladder functional abnormalities are mostly seen with 
diabetic neuropathy. Fasting gallbladder volume was 
significantly increased in T2DM patients with neuropathy 
than in control group.12 Although hypertriglyceridaemia is 
a known risk factor for gallstones, the implication of 
hypercholesterolaemia as causing gallbladder 
hypomotility is unsubstantiated. Thus, the present study 
reiterates the fact that diabetic cholecystopathy, which may 
predispose T2DM patients to gallstone formation. This 
leads to increased risk of the complications of gallstone 
disease per se, and those due to its treatment – both surgical 
and medical. 13-15 

 
CONCLUSION 
The present study results may conclude that increased 
gallbladder volume and dyslipidemia in patients with type 
2 diabetes mellitus. Therefore, all T2DM patients should 
be evaluated for the presence of increased fasting 
gallbladder volumes to assess the risk of progression to gall 
stone disease. Hence, simple measurement of gall bladder 
volume changes using USG can help us predict gall 
bladder function abnormalities. 
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