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ABSTRACT For decades there has been discussion whether thyroid disorders could cause gall stone diseases. There could be 
several explanations for possible relation between hypothyroidism and gall stone disease. A cross sectional study was 

done in Dept of General Surgery, MCH Trivandrum between the  period May 1st 2014 to April 31st 2015 to know the prevalence of subclini-
cal hypothyroidism in patients with symptomatic gall stone disease in a tertiary care centre and its statistical significance. During which 
period total of 93 patients with gall stone disease were studied to see the relation between hypothyroidism and gall stones. For every patient 
with diagnosed gallstone, full history and clinical examination was taken and laboratory blood test for T3, T4 and TSH. Out of 92 patients 
with gallstone 50 (54.3%) were females and 42 (45.7%) males. Thyroid disorder in form of subclinical hypothyroidism was found in 12 (13%), 
( from this percentage 10 (83.3%) were females and males were 2 (16.7%). From 92 cases with gallstones diseases 7(7.6%) cases complaining 
from goitre. Peak age was less than 40 years. In this study, the higher proportion of hypothyroidism in women with cholelithiasis compared to 
men was mainly due the earlier symptomatology of gallstone disease in women as well as the higher incidence of thyroid disease in women 
in general. This leads to an earlier detection and treatment of hypothyroidism in women .Female patients with Gallstones should be checked 
for serum TSH, T3 and T4 because of high incidence of    hypothyroidism among group.

Introduction:
Gallstones are the most common biliary pathology, can be di-
vided into three main types: cholesterol, pigment (black, brown) 
or mixed stones. In the USA and Europe, 80% are cholesterol or 
mixed stones, where as in Asia, 80% are pigment stones. Choles-
terol or mixed stones contain 51 – 99 % cholesterol plus admix-
ture of calcium salts, bile acids, bile pigment and phospholipids 
.Gallstones may be single or multiple, large or small those con-
taining calcium salts are radio-opaque. Single stones are uncom-
mon but usually consist mainly of cholesterol and arise due to 
a disorder of the physico-chemical equilibrium which normally 
maintains cholesterol in micellar form in the bile,  small amount 
of cholesterol and traces of iron where been detected. ]Many 
studies were done to identify risk factor for biliary lithiasis in 
the west have focused on hypersaturation of cholesterol in bile 
in nucleation process a critical step in the genesis of bile stone  
.Thyroid disorder is a prevalent condition among adult popula-
tion; however, it is frequently over looked. The previous studies 
about the prevalence of thyroid disorders among healthy sub-
jects are few in number. The recent study from United Kingdom; 
the prevalence of thyroid disorders among healthy subjects was 
2.6%. For decade; there has been a discussion, whether thyroid 
disorders could cause gallstone disease. Particularly, there are 
several explanations for a possible relation between hypothy-
roidism and gallstone disease; these explanations include the 
known link between thyroid failure and disturbances of lipid me-
tabolism that may consecutively lead to change of composition 
of the bile. Recent studies also demonstrated low bile flow in hy-
pothyroid subjects. Furthermore, the sphincter of oddi expresses 
thyroid hormone receptors and thyroxine has a direct prorelax-
ing effect on the sphincter. Both low bile flow and sphincter of 
oddi dysfunction are regarded as important functional mecha-
nisms that may promote gallstone formation.The usage of thy-
roxine was even suspected to dissolve gallstones, however, a 
spontaneous passage of the stone to the duodenum could be ex-
cluded in this case report .In western countries 10-12% of adults 
develop gallstones. The prevalence of common bile duct (CBD) 
stones in patients with gallstones varies from 8 to 16% .The 
pathogenesis of gallstones is complex process involving factors 
affecting bile content and bile flow. A crucial factor in the form-
ing of bile duct stones is biliary stasis , which may be caused 
for examples by sphincter of oddi stenosis ,dyskinesia, or bile 
duct strictures. The prevalence of previously undiagnosed thy-

roid function abnormalities has never been studied in gallstone 
patients before .If an increased prevalence of thyroid disorders 
will be found, it might have an effect on the diagnostic and 
therapeutic work up of patient with gallstone. Hypothyroidism 
is the most common cause of secondary hypercholesterolemia, 
patients with hypothyroidism have serum level of cholesterol ap-
proximately 50% higher than level in euthyroid patients and 90% 
of all hypothyroid patients have elevated cholesterol level.

Materials and Methods: 
A cross sectional study was done in Dept. of General Surgery 
MCH, Trivandrum between 1st of May 2014 and 31st of April 
2015 in which 92 patients with gallstones were taken, full history 
and clinical examination including  name, age, sex – etc. and 
symptoms and signs of 

hypothyroidism including (loss of appetite, gaining weight, tired-
ness, constipation, cold intolerance, menstrual disturbances, 
bradycardia, presence or absence of goiter etc.)  Investigations 
included were serum Hb, Serum Cholesterol, level of serumT3, 
T4, and TSH. Patients were divided according to history, clinical 
examination and laboratory test (T3, T4, TSH) into 2 groups: 1. 
Subclinical hypothyroidism includes the symptom free patients 
with TSH concentrations above the upper limit of normal range 
and T4 and / or T3 being normal limit. (According to our labora-
tory readings) 2. Euthyroid group where clinical and laboratory 
tests were normal. All these groups may present with or without 
goiter. Already diagnosed hypothyroid patients were excluded 
from the study. All Patients with cholelithiasis, choledocholithia-
sis (presence of gallstones on ultrasound during the study period 
was included.  Patients with previous history of hypothyroidism 
on treatment and pregnant were excluded.

Results:
Above mentioned variables where studied among 92 patients 
and the results were analyzed statistically based on SPSS pro-
gram (Statistical Package for the Social Sciences).

Sample characteristic’s 
Age group wise distribution of cases was analyzed , which 
showed maximum number of cases in the age group < 40 which 
was closely followed by 41 – 50 age group.
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Clinical variables of samples
Regarding the clinical variables of subjects 27.2% presented with 
pain, 81.5% with dyspepsia, 28.3% with jaundice, and 28.3% with 
fever, 7.6% with necks swelling, 1.1% with pressure symptoms, 
14.1% with symptoms of hyperthyroidism, 31.5% with symp-
toms of Diabetes Mellitus, 30.4% with HTN and 19.6% with hyper 
cholesterolemia. Among the subjects 27.2% were having habit 
of smoking, 25% of alcoholism, 22% had icterus and 19% were 
obese.

Prevalence of Hypothyroidism
 
Table 1: Percentage and frequency distribution of subjects 
according to presence of hypothyroidism

Hypothyroidism Frequency Percent

Present 12 13.0

Absent 80 87.0

Association of Hypothyroidism with selected variables
 
Table 2:  Comparison of age based on hypothyroidism
 

Age Absent Present Odds (95% CI)Count Percent Count Percent

<=40 27 81.8 6 18.2 2.78 (0.51 – 
15.06)

41 - 50 28 87.5 4 12.5 1.79 (0.30 – 
10.60)

>50 25 92.6 2 7.4 1
χ2 = 1.53, p = 0.465
 
Table 3:  Comparison of sex based on hypothyroidism
 

Sex Absent Present Odds (95% CI)Count Percent Count Percent
Male 40 95.2 2 4.8 1

Female 40 80.0 10 20.0 5.0 (1.03 – 
24.28)

χ2 = 4.67*, p = 0.031

Table 4: Comparison of DM based on hypothyroidism

DM Absent Present Odds (95% CI)Count Percent Count Percent
Yes 27 93.1 2 6.9 1

No 53 84.1 10 15.9 2.55 (0.52 – 
12.45)

χ2 = 1.41, p = 0.235

Table 5:  Comparison of HTN based on hypothyroidism

HTN Absent Present Odds (95% CI)Count Percent Count Percent
Yes 26 92.9 2 7.1 1

No 54 84.4 10 15.6 2.41 (0.49 – 
11.79)

χ2 = 1.24, p = 0.266
 
Table 6: Comparison of hyper cholesterolemia based on hy-
pothyroidism
Hyper choles-
terolemia

Absent Present Odds (95% 
CI)Count Percent Count Percent

Yes 18 100.0 0 0.0 1
No 62 83.8 12 16.2 0.01 (0 – 0)

χ2 = 3.36, p = 0.067
 
Discussion:
During last two decades the etiologies of Gall stones have been 
evaluated more seriously. In addition to classic risk factors such 
as age, gender, obesity and genetics, the associations between 
gall stones and delayed emptying of the biliary tract in hypothy-
roidism have been shown. This is related to lack of the pro re-

laxing effect of the thyroid hormone on SO contractility. In this 
study we have evaluated the prevalence of thyroid dysfunction 
in patients with gall stones diseases. Serum TSH is a hallmark 
of thyroid dysfunction. The subclinical form of hypothyroidism 
is characterized by increased serum TSH levels along with nor-
mal serum FT4 levels and a lack of clinical symptoms. The mean 
TSH levels in the present study among the case group were high-
er than the control group. There were more females with sub-
clinical hypothyroidism with gall stone disease. 

This can possibly be attributed to the fact that females have usu-
ally been more considered to have thyroid dysfunction. A study 
by Laukkarinen has shown subclinical hypothyroidism to be a 
common problem among patients with CBD stones. He con-
cluded that hypothyroidism played a role in the formation of 
CBD stones secondary of its effects on SO relaxation; which in 
turn might be influence on emptying of the biliary system. The 
pro-relaxing effect of T4 on SO has been previously reported. 
The present study, there was a close relation between T4 levels 
according to binary analysis with gall stone diseases (p<0.01) 
which was similar to earlier studies, however this was not con-
firmed in multivariate analysis. Some studies have reported that 
thyroxin replacement therapy has a positive effect on cholesterol 
level, cardiovascular, neuromuscular and choledolithiasis. We 
did evaluate the influence of thyroxin replacement therapy and 
the results where the same.

It is expected that increasing age increases subjects’ exposure to 
risk factors of gall stones or thyroid dysfunctions. In our study 
there was no association between age and thyroid disorders 
which might be related to the number of patients. This correla-
tion has been reported in different studies. In one study on ca-
davers there was a positive relationship between age and preva-
lence of cholelithiasis. According to different studies, among the 
elderly, the rate of hyperthyroidism was 2.1-6% and for hypothy-
roidism it was 2.0-2.9%. The prevalence of subclinical hypothy-
roidism in women older than 60 years of age was 11.4% in CBD-
stone patients compared with 1.8 % in control patients.

We have also evaluated metabolic factors in the study group. 
Obesity is considered as a risk factor for gallstones. Supersatu-
rated bile among obese subjects may be there before this phe-
nomenon. In our study, there were more overweight cases com-
pared to controls which supported results from previous studies.

Patients with hypothyroidism are more prone to have high se-
rum cholesterol levels. The mechanism of thyroid hormones on 
cholesterol metabolism is multifactorial. Thyroid hormones in-
fluence the synthesis, absorption and usage of cholesterol. In the 
present study, although the mean cholesterol levels in the case 
group was not comparable with the control group; differences 
were observed in mean HDL, LDL, and TG levels. These results 
were almost consistent with other studies. In regression multi-
variate analysis, we concluded that serum- TSH level was an in-
dependent factor that could be considered a risk factor for the 
formation of Gall stones. 

In conclusion, thyroid dysfunction is more common among 
patients with Gall stones and it may be a risk factor for biliary 
stone formation. This may be attributed to the absence of the 
pro-relaxing effects of thyroid hormones. Earlier, an association 
between gallstone and diagnosed hypothyroidism and delayed 
emptying of the biliary tract in experimental and clinical hypo-
thyroidism has been shown, explained at least partly by the lack 
of prorelaxing effect of T4 on the sphincter of oddi contractility. 
In this study we further investigated the prevalence of previously 
undiagnosed hypothyroid abnormalities in gallstone patients. 
The this study , the higher proportion of hypothyroidism in 
women with cholelithiasis compared to men was mainly due the 
earlier symptomatology of gallstone disease in women as well 
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as the higher incidence of thyroid disease in women in general. 
This leads to an earlier detection and treatment of hypothyroid-
ism in women.

In summary, several recent studies report an association be-
tween hypothyroidism, or subclinical hypothyroidism, and gall 
stones. The higher prevalence of hypothyroidism in gall stone 
patients is due to altered cholesterol metabolism, or bile excre-
tion rate, but particularly changes in the function of the SO that 
may underline the association between gall bladder stones, CBD 
stones and hypothyroidism. In our study the prevalence of sub-
clinical hypothyroidism was 13% of the total Patients. And there 
was no significant relationship between age group involved and 
sex involved.

REFERENCES
1.	 Farzaneh Sheikh Ahmad E, Zavvareh HT, Gharadaghi J, Sheikhvatan M. Preva-

lence and characteristics of GB stone disease in an Iranian population: a study 

on cadavers. Hepatobiliary Pancreat Dis Int.2007;6:509–12. [PubMed]

2.	 Laukkarinen J, Sand J, Autio V, Nordback I. Bile duct stone procedures are more 

frequent in patients with hypothyroidism large, registry-based, cohort study in 

Finland. Scand J Gastroenterol. 2010;45:70–4.[PubMed]

3.	 Inkinen J, Sand J, Arvola P, Pörsti I, Nordback I. Direct effect of T4 on pig 

sphincter of Oddi contractility. Dig Dis Sci. 2001;46:182–6. [PubMed]

4.	 Laukkarinen J, Sand J, Aittomäki S, Pörsti I, Kööbi P, Kalliovalkama J. et al. 

Mech of the prorelaxing effect of T4 on the sphincter of Oddi.  Scand J Gastro-

enterol. 2002;37:667–73. [PubMed]

5.	 Laukkarinen J, Koobi P, Kalliovalkama J, Sand J, Mattila J, Turjanmaa V. et al. 

Bile flow to the duodenum is reduced in hypothyroidism and enhanced in hy-

perthyroidism. Neurogastroenterol Motil.2002;14:183–8. [PubMed

6.	 Johanna Laukkarinen, GediminasKiudelis, Marko Lempinen, Sari Ra¨ ty, Hanna 

Pelli, Juhani Sand, EskoKemppainen, CajHaglund, and IstoNordback Depart-

ment of Gastroenterology and Alimentary Tract Surgery (J.L., S.R., H.P., J.S., 

I.N.), Tampere University Hospital.

7.	 Owen PJ, Lazarus JH: Subclinical hypothyroidism: The case for treatment. 

Trends EndocrinolMetab 14:257, 2003.Shwartz  Principles of General surgery

8.	 Yokohata K, Tanaka M: Cyclic motility of the sphincter of Oddi. J Hepato-Bil-

iary-Pancreatic Surg 7:178, 2000. [PMID: 10982610ral Shwartz Principles of Gen-

eral Surgery

9.	 Johanna Laukkarinen, GediminasKiudelis, Marko Lempinen, Sari Ra¨ ty, Hanna 

Pelli, Juhani Sand, EskoKemppainen, CajHaglund, and IstoNordback Depart-

ment of Gastroenterology and Alimentary Tract Surgery (J.L., S.R., H.P., J.S., 

I.N.), Tampere University Hospital.

10.	 Honore LH.A signicant association between symptomatic cholesterol cholelith-

iasis and treated hypothyroidism in women. J med 1981;12;199-203.

11.	 HenryVolzke, Daniel M Robinson,UlrichJohn.Association between Thyroid 

function and gall stone disease 2005. World journal of gastroenterology 11(35) 

;5530-5534.

12.	 Inkinen J. Sand J. NordbackI.Association between common bile duct stones and 

treated hypothyroidism. Hepatogastroenterology 2001;47;919-921.

13.	 Hassan.H.Yousif ,The Iraqi Postgraduate medical journal ;vol-10;no-1;7-12.

14.	 LaukkarinenJ, SandJ, SaaristoR, SalmiJ, Tujanmaav, Vehkalahti P, Nordback I.Is 

bile flow reduced in patients with hypothyroidism? Surgery 2003;133;288-293.

15.	 Lambou-Gianoukos S, Heller SJ. Lithogenesis and bile metabolism.   Surg Clin 

North Am. 2008;88:1175–94.

16.	 Farzaneh Sheikh Ahmad E, Zavvareh HT, Gharadaghi J, Sheikhvatan M. Preva-

lence and characteristics of gallstone disease in an Iranian population: a study 

on cadavers. Hepatobiliary Pancreat Dis Int.2007;6:509–12. 

17.	 Laukkarinen J, Sand J, Autio V, Nordback I. Bile duct stone procedures are more 

frequent in patients with hypothyroidismA large, registry-based, cohort study 

in Finland. Scand J Gastroenterol. 2010;45:70–4.

18.	 Inkinen J, Sand J, Arvola P, Pörsti I, Nordback I. Direct effect of thyroxin on pig 

sphincter of Oddi contractility. Dig Dis Sci. 2001;46:182–6. 

19.	 Laukkarinen J, Sand J, Aittomäki S, Pörsti I, Kööbi P, Kalliovalkama J. et 

al. Mechanism of the prorelaxing effect of thyroxin on the sphincter of 

Oddi. Scand J Gastroenterol. 2002;37:667–73. 

20.	 Laukkarinen J, Koobi P, Kalliovalkama J, Sand J, Mattila J, Turjanmaa V. et al. 

Bile flow to the duodenum is reduced in hypothyroidism and enhanced in hy-

perthyroidism. Neurogastroenterol Motil.2002;14:183–8. 

21.	 Fatourechi V. Subclinical Hypothyroidism: An Update for Primary Care Physi-

cians. Mayo Clin Proc.2009;84:65–71. [PMC free article] [PubMed]

22.	 American Diabetes Association. Diagnosis and classification of diabetes mel-

litus. Diabetes Care.2010;33Suppl1:S62–9. 

23.	 Laukkarinen J, Kiudelis G, Lempinen M, Räty S, Pelli H, Sand J. et al. Increased 

prevalence of subclinical hypothyroidism in common bile duct stone patients. J 

Clin Endocrinol Metab. 2007;92:4260–4. [PubMed]

24.	 Inkinen J, Sand J, Nordback I. Association between common bile duct stones 

and treated hypothyroidism.  Hepatogastroenterology.  2000;47:919–921.  [Pub-

Med]

25.	 Honoré LH. A significant association between symptomatic cholesterol chole-

lithiasis and treated hypothyroidism in women.  J Med.  1981;12:199–203.  [Pub-

Med]

26.	 Volzke H, Robinson Dm, John U. Association between thyroid function and 

gallstone disease.  World J Gastroenterol.  2005;11:5530–4.  [PMC free arti-

cle] [PubMed]

27.	 Vassilakis JS, Nicolopoulos N. Dissolution of gallstones following thyroxin ad-

ministrationA case report.Hepatogastroenterology. 1981;28:60–1. [PubMed]

28.	 Gärtner R. Subclinical hypothyroidism--does it have to be treated?  MMW 

Fortschr Med. 2004;146:37–9.[PubMed]

29.	 Chih-Cheng Lai, Sai-Hung Tang, Dee Pei, Cheng-Yi Wang, Yen-Lin Chen, 

Chung-Ze Wu. et al. The Prevalence of Subclinical Thyroid Dysfunction and Its 

Association With Metabolic Syndrome in Taiwanese Elderly. International Jour-

nal of Gerontology. 2011;5:25–9.


