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Aims and objectives: The present study was conducted to evaluate the association of gall stone disease in type 2 
diabetic patients in Indian population and to evaluate the correlation of  GSD with autonomic neuropathy. Method and 
materials: The study was conducted on randomly selected 100 clinically diagnosed type 2 diabetic patients matched 

with 100 healthy randomly selected non diabetic patients .Prevalence of gall stone disease was noted with ultrasound evidence of gall stone 
disease. Patients with and without gall stone disease were further examined for autonomic neuropathy clinically. Results: In diabetic population 
gall stone disease was present in 45  patients and absent in 55 patients and in non-diabetic group gall stone was present in 15 subjects and 
absent in 85 subjects. In patients having diabetes with gall stone disease, autonomic neuropathy was present in 26 and absent in 19 patients. 
While in patients having diabetes without gall stone disease ANP was present only in 13 patients and absent in 42 patients. Conclusion: Diabetes 
is a definitive risk factor for gall stone disease and association of autonomic neuropathy with prevalence of gall stone disease is highly significant 
in our study.
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Introduction:
Diabetes mellitus is one of the risk factors in cholesterol gallstones. 
Individuals with diabetes mellitus are reported to have a 2-fold to 
3-fold increase in the incidence of cholesterol gallstones [1]. Cholesterol 
stones account for more than 90 % of gall stone in western industrial-
ized countries. There are several important mechanisms in formation 
of lithogenic bile, the most important is increased biliary secretion of 
cholesterol. This may be associated with obesity, metabolic disorder 
like diabetes, high caloric and cholesterol rich diets or drugs ( clofi-
brate)[2].

Other important mechanism in cholesterol gall stone formation is gall 
bladder hypomotility leading to delayed gall bladder emptying and 
stasis[3].Diabetic neuropathy develops in approximately 50% individu-
als with long standing type 1 and 2 DM. It may manifest as polyneu-
ropathy, mononeuropathy and autonomic neuropathy among which 
polyneuropathy is most common [4]. Contractibility of the gallbladder 
is reduced as a consequence of diabetic neuropathy in diabetics. Such 
phenomenon reduces the frequency of enter hepatic cycling of the 
bile salt pool and results therefore in an expansion of both the bile 
salt pool and biliary cholesterol secretion. Such responses allow cho-
lesterol to accumulate within the gallbladder, in excess of the other 
solubilizing biliary lipids. In addition, gallbladder distention and stag-
nation associated with diabetic neuropathy allows such supersaturat-
ed bile to precipitate its cholesterol content and the resultant stones 
to grow [5]. 

The present study aimed to find out the association of gallbladder 
disease in type 2 diabetes mellitus patients and to check whether au-
tonomic neuropathy is a risk factor for GSD in diabetics. 

Aims:
1. 	 To study the association of gallstone disease in type 2 diabetes 

mellitus.
2. 	 Comparison of gall bladder diseases in patients with/without au-

tonomic neuropathy.
 
Methods and material
The present study was carried out in the Department of medicine, 
Shri Guru Ram Dass medical college Amritsar. The type 2 diabetic 
patients were selected at random from outpatient clinics and in-pa-

tient services of the hospital. For the diagnosis and classification of 
diabetes, ADA criteria of fasting glucose > 126 mg/dl were used. The 
present study included 100 cases of diabetic Patients in age group 
40-70yrs. 100 healthy Non diabetic and matched subjects for age and 
sex without any previous gall bladder disease comprised the control 
group.

Ultrasound examination of abdomen was performed after 12 hours 
of overnight fasting in the morning using real time scanner with 3.5 
megahertz transducer. Both cases and control group were assessed 
with ultrasound. Presence of gall stone and sludge were considered 
positive for gall stone disease.

The diabetic patients with gall stone disease were further examined 
for autonomic neuropathy.

Autonomic neuropathy was assessed using non-inva-
sive beside tests like:
Heart rate response to valsalva manoeuvre 
Heart rate variation during deep breathing 
Immediate heart rate response to standing 
Blood pressure response to standing
Blood pressure response to sustained handgrip
The results of the above mentioned tests were recorded and inter-
preted according to the Ewing and Clarke criteria [6].

EWING AN CLARKE CRITERIA

Normal Borderline Abnormal
Test reflecting para sympathetic dysfunction
Heart Rate Response to Valsalva 
(Valsalva Ratio) ≥1.21 1.11-1.20 ≤1.10

Heart Rate Variation during deep 
breathing (beats/minute) ≥15 11-14 ≤10

Heart Rate Response to standing 
(0:15 ratio) ≥1.04 1.01-1.03 ≤1.00

Test reflecting sympathetic dysfunction
Blood Pressure response to stand-
ing (mmHg) ≤10 11-29 ≥30

Blood Pressure response to sus-
tained handgrip (mmHg) ≥16 11-15 ≤10
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The results were then categorized, and they fell into one of the four 
groups: normal, early parasympathetic damage with results of one of 
the three tests of parasympathetic function abnormal, definite para-
sympathetic damage with results of at least two of the tests of para-
sympathetic function abnormal, and combined parasympathetic and 
sympathetic damage, where in addition to abnormal parasympathetic 
test results findings in on or both of the sympathetic tests were ab-
normal.  

Results :
Table 1.shows that in the study group GSD was present in 45 (45%) of 
patients and was absent in 55 (55%). In control group GSD was pres-
ent in 15 (15%) and absent in 85 (85%) which was highly statistically 
significant with p value <.0001.

45 diabetic patients with gall stone were examined for presence or 
absence of autonomic neuropathy. Table 2 shows distribution of pa-
tients in study group according to ANP. In diabetic patients with gall 
stone group, ANP was present in 26 (57.7%) patients and absent in 19 
(42.2%) patients. In group having diabetes without gall stone disease, 
ANP was present in 13(23.6%) patients and absent in 42(76.4%). Chi 
square value was 15.012 and p value was .00001 which was highly 
significant.

Percentage contraction of various groups is as follows:
DM+ANP+GSD	 =	 57.7%
DM+ANP-GSD	 =	 23.6%
DM-ANP+GSD	 =	 42.2%
DM-ANP-GSD	 =	 76.4%
 
Table 1 showing incidence of GSD in study and control 
group

GSD
Study Group with DM Control Group

No. %age No. %age

Absent 55 55 85 85

Present 45 45 15 15

Statistical analysis

GSD
Chi- square value p value Significance

21.42 <.0001 Highly Significant

 
Table 2: Incidence of autonomic neuropathy (ANP) in 
study group only

ANP
GSD + GSD -

No. %age No. %age

Present 26 57.7% 13 23.6%

Absent 19 42.2% 42 76.4%

Statistical Analysis

Chi- square value p value Significance

GSD 15.012 .00001 Highly Significant

 
Discussion:
The various studies conducted in the past have shown positive cor-
relation between gall stone disease and diabetic mellitus. Our present 
study too has shown a positive correlation between the GSD and DM. 
These results are in accordance with study done by Hahm et al (1996)
[1] , Várkonyi T1 et all(1997)[7] , Gaur c et all (2000)[8]  and G. Palasciano 
et all(1992)[9].It has almost confirmed that there is increased preva-
lence of gall bladder dysfunction among diabetics causing larger gall 
bladders with reduced responsiveness to meals which might lead 
to stasis of bile and development of complications like sludge and 
cholelithiasis .

Although exact pathophysiologic basis of gall bladder dysfunction in 
diabetic population  is yet not clear, motor abnormalities of gall blad-
der function is one of the proposed mechanisms. These motor abnor-

malities include large size and impaired contractility of gall bladder 
due to vagal visceral neuropathy. The similar studies as mentioned 
above has found significant positive correlation of gall stone disease 
with autonomic neuropathy[1],[7],[8],[9]. Our study has also found statis-
tically significant correlation between GSD and ANP. Studies done by   
RS gupta et all [10] and Stone BG et all (1988)[11]  also showed positive 
association of GSD with ANP. Other proposed mechanism like im-
paired release of cholecystokinin or impaired function of cholecysto-
kinin receptors on gall bladder need to be investigated further.

Conclusion
We therefore conclude that diabetes mellitus is a risk factor for gall 
stone disease. Impaired gall bladder contraction was found amongst 
patients of diabetes mellitus with autonomic neuropathy. The mech-
anism responsible for cholecystoparesis is attributed to vagal neu-
ropathy. Incomplete gall bladder emptying leads to sequestration 
of cholesterol and nidus formation. Therefore gall bladder functions 
should be evaluated routinely in such patients and early intervention 
is recommended.
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