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Introduction: Gallbladder stone and sludge are common diseases worldwide. The 
causes of gallbladder stone and sludge are numerous. Since some studies have 
reported the effects of thyroid hormones on the function of the sphincter of Oddi and 
biliary discharge, the present study aimed to evaluate hypothyroidism as a risk factor 
for gallbladder stone formation.
Methods: This case-control study was conducted on patients whose sonography 
indicated gallbladder sludge or stone and those referring to our clinic with pain in 
the right upper quadrant of the abdomen. All the patients were initially examined by 
a sonologist to confirm gallbladder stone and sludge. Afterwards, thyroid function 
tests (TSH, T4, and T3RU via radioimmunoassay) were requested for the patients, 
and the results were analyzed and compared with the control group.
Results: Among 318 patients, 171 (53.77%) were male. In the case group, six females 
(8.4%) and 10 males (11.2%) had hypothyroidism. Overall, 9.9% of the patients 
(n=16) had hypothyroidism. In the control group, the prevalence of hypothyroidism 
was 2.5% (n=4) (OR: 2.082; 95% CI: 1.022-11.046; P=0.017). In the case group, 4.3% 
(n=7) had subclinical hypothyroidism, and 5.6% (n=9) had clinical hypothyroidism, 
while in the control group, only 1.9% of the patients (n=3) showed signs of subclinical 
hypothyroidism, and 0.6% (n=1) showed signs of clinical hypothyroidism. In the 
patients with gallbladder sludge and stone, the prevalence of clinical hypothyroidism 
was higher than subclinical hypothyroidism.
Conclusion: According to the results, hypothyroidism was prevalent in the patients 
with gallbladder stone and sludge. Therefore, it is recommended that the thyroid 
function of patients with gallbladder stone and sludge be examined even if the 
patients do not harbor any other risk factors for the disease.
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Introduction
There are numerous discussions involving hy-

pothyroidism and its possible association with 
gallstone formation (1, 2). Some studies have 
revealed that altered bile composition, low bile 
flow rate, the sphincter of Oddi disorders, and 
gallstone formation may be the consequences of 
hypothyroidism and altered lipid metabolism (3).

In a study involving the comparison of 668 fe-

male patients undergoing cholecystectomy for 
gallstone disease with 782 controls, 2.4% and 
0.8% of the subjects received treatment for hy-
pothyroidism in the patient and control groups, 
respectively (1). In another research, only 1% of 
the control subjects were diagnosed with hypo-
thyroidism, while 8% of the patients had common 
bile duct stones, and 6% of those with gallbladder 
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tom-free patients with higher S-TSH concentra-
tions than the upper limit of the normal range (5.0 
mU/l) were recorded as the cases of subclinical 
hypothyroidism, and those with S-TSH levels close 
to the upper limit (10 mU/l) were considered to 
have clinically hypothyroidism. 

Statistical Analyses
Data analysis was performed in SPSS version 13. 
To compare the values between the case and con-
trol groups, χ² was used for the nominal data, and 
the analysis of variance (ANOVA) was applied for 
the continuous data. The quantitative data were 
expressed as mean and standard deviation, and 
the P-value of less than 0.05 was considered sta-
tistically significant.

Results 
The age and gender of the patients had similar 

distributions in groups I (gallbladder [GB] stone) 
and II (control). The GB group included 89 male 
(55%) and 72 female patients (45%), and the con-
trol group included 82 men (52%) and 75 women 
(48%). The differences in this regard were consid-
ered significant between the groups. 

According to the findings, the S-TSH level was 
above the upper normal range (5.0 mU/l; sub-
clinical hypothyroidism) in seven patients with 
GB stone (4.3%) compared to the three subjects 
in the control group (1.9%; OR: 0.256; 95% CI: 
0.088-0.750; P=0.029). In addition, nine patients 
with GB stone (5.6%) had S-TSH levels close to the 
upper limit (10 mU/l; clinical hypothyroidism) 
compared to one control patient (0.6%; OR: 4.221; 
95% CI: 1.379-12.922; P=0.007). In total, 4.3% 
and 5.6% (total: 9.9%, 16 out of 161 patients) of 
the patients with GB stone had subclinical or clin-
ical hypothyroidism, respectively compared to 
1.9% with subclinical hypothyroidism and 0.6% 
with clinical hypothyroidism in the control group 
(total: 2.5%, four out of 157 controls; OR: 2.082; 
95% CI: 1.022-11.046; P=0.017). 

In the GB stone group, the prevalence of subclin-
ical hypothyroidism (S-TSH≥5.0 mU/l) and clinical 
hypothyroidism (S-TSH≥10 mU/l) in women was 
2.8% and 5.6%, respectively (total 8.4%). The rate 
was estimated at 5.6% and 5.6% (total: 11.2%) in 
the male patients of the GB stone group. Moreover, 
the prevalence of hypothyroidism (subclinical and 
clinical) was higher in men compared to women, 
while clinical hypothyroidism had a higher prev-
alence compared to subclinical hypothyroidism 
(Table 1).

Discussion 
The present study aimed to evaluate the associa-
tion between hypothyroidism and GB stones. 

stones were diagnosed with hypothyroidism (2).
According to the literature, the use of thyroxine 

could contribute to the dissolution of gallstones 
(1). However, the possibility of the spontaneous 
passage of the gallstone into the duodenum 
should also be considered in this case report (1). 
In a study conducted on rabbits, which received 
a high-fat diet to promote the formation of gall-
stones, thyroxine use was correlated with lower 
gallstone weight without the complete dissolution 
of the stones (2).

The present study aimed to determine the 
prevalence of hypothyroidism in patients with 
gallbladder stones and sludge and compare them 
with the controls without gallstones.

Methods
   This case-control study was conducted at Ghaem 
Hospital in Mashhad, Iran during 2014-2017. All 
the patients were informed of the research ob-
jectives and provided written consent. The study 
protocol was approved by the Ethics Committee of 
the School of Medicine at Mashhad University of 
Medical Sciences. The patients visiting our clinic 
with abdominal pain in the right upper quadrant 
underwent sonography to investigate the pres-
ence of gallbladder stones or sludge. 
The patients with gallbladder stones or sludge, as 
well as those whose gallbladder stone or sludge 
was incidentally found, were enrolled in the study 
as group I (n=161; median age: 42 years; age 
range: 18-79 years). The control patients (group 
II; n=157; median age: 41 years; age range: 21-
80 years) were selected from the individuals who 
met the inclusion criteria.
The inclusion criteria of the study were no gall-
stones in ultrasonography/medical history, no 
history of cholecystectomy, and no history of di-
agnosis/treatment for thyroid function abnor-
malities. The patients receiving phenytoin or car-
bamazepine therapy, pregnant women, patients 
with a history of infertility, diabetes mellitus, vol-
untary weight loss or gallstone/cholecystectomy 
in the first-degree relatives were excluded from 
the study. The sonographers were blinded to the 
clinical conditions and laboratory results of the 
subjects, and the US examinations were carried 
out following a standard protocol.
Serum free thyroxine (S-FT4; radioimmunoassay; 
normal range: 0.8-2.7 ng/dl), thyroid stimulat-
ing hormone (S-TSH; radioimmunoassay; normal 
range: 0. 5-4.7 mU/l), and T3RU (S-T3RU; radio-
immunoassay; normal range: 0.83-1.17 mole 
ratio) were measured in the blood samples that 
were obtained in the morning at the laboratory of 
Ghaem Hospital, and the results were compared 
between the case and control groups. The symp-
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Table 1. Frequency of Healthy Participants and Patients with Subclinical/Clinical Hypothyroidism Based on S-TSH Levels in Group I 

(GB stone) and Group II (control) Overall and Based on Age Group

Age 
(year)

Total Hypothyroidism (Total) Men (Hypothyroidism) Women (Hypothyroidism)

Group I N % Healthy Sub-
clinical

Clinical Healthy Sub-
clinIcal

Clinical Healthy Sub-
clinical

Clinical

10-20 1 0.62 1 0 0 0 0 0 1 0 0

20-30 29 18.01 27 1 1 13 1 0 14 0 1

30-40 60 37.26 54 3 3 30 2 1 24 1 2

40-50 37 22.98 32 2 3 20 1 2 12 1 1

50-60 25 15.52 23 1 1 13 1 1 10 0 0

60-70 5 3.1 5 0 0 2 0 0 3 0 0

70-80 4 2.48 3 0 1 1 0 1 2 0 0

Total 161 100 145 
(90.1%)

7 
(4.3%)

α

9 (5.6%) 
β

79 
(88.8%)

5 
(5.6%)

5 
(5.6%)

66 
(91.7%)

2 
(2.8%)

4 (5.6%)

Group II

10-20 0 0 0 0 0 0 0 0 0 0 0

20-30 22 14.01 22 0 0 12 0 0 10 0 0

30-40 60 38.21 58 1 1 27 0 1 31 1 0

40-50 38 24.20 37 1 0 17 0 0 20 1 0

50-60 27 17.19 27 0 0 16 0 0 11 0 0

60-70 7 4.45 6 1 0 4 0 0 2 1 0

70-80 3 1.91 3 0 0 2 0 0 1 0 0

Total 157 100 153 
(97.5%)

3 
(1.9%)

α

1 (0.6%)
β

78 
(98.73%)

0 (0%) 1 
(1.27%)

75 
(96.15%)

3 
(3.85%)

0 (0%)

α: (P=0.029; subclinical hypothyroidism between groups I and II)

β: (P=0.007; clinical hypothyroidism between groups I and II)

α+β: (P=0.017; clinical and subclinical hypothyroidism between groups I and II)

Previously findings have suggested a possible cor-
relation between common bile duct (CBD) stones 
and hypothyroidism, and the lack of the prorelax-
ing effect of T4 on the contractility of the sphincter 
of Oddi has been reported as the main cause of this 
observation (1-4).In the current research, the prev-
alence of hypothyroidism and GB stone was also 
investigated. According to the obtained results, the 
prevalence of subclinical and clinical hypothyroid-
ism was significantly higher in the GB stone group 
compared to the controls (P=0.017). In addition, 
hypothyroidism was more common among men 
(11.2%) compared to women (8.4%). However, no 

significant differences were observed in age and 
gender between the control and GB stone groups. 
In the present study, the control subjects had no 
history of GB stones and gallstones as indicated in 
the ultrasonography. According to a study in this 
regard, approximately 95% of GB stones could be 
detected via ultrasonography (5). Since the control 
patients in the present study were not suspected of 
GB stones, only ultrasonography was used for the 
detection of GB stones, and other methods (e.g., 
magnetic resonance cholangiopancreatography) 
were not applied to further investigate the pres-
ence of stones.
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Increased S-TSH concentration is considered to be 
the most prominent indicator of primary hypothy-
roidism, and the tests used for the measurement 
of S-TSH levels are most sensitive for the detection 
of early thyroid failure. In the present study, the 
patients with lower S-FT4 concentrations were 
considered clinically hypothyroid (6), while the 
patients with the subclinical form of the condition 
showed no symptoms with the elevated levels of 
S-TSH and normal S-FT4 concentrations (7).
According to the findings of the current research, 
4.3% of the patients with GB stones had higher 
S-TSH levels than the upper limit of the normal 
range (i.e., subclinical hypothyroidism) as op-
posed to 1.9% of the control patients (OR: 0.256; 
95% CI: 0.088-0.750; P=0.029). Furthermore, nine 
patients (5.6%) in the GB stone group had higher 
S-TSH levels than the normal range (i.e., clinical 
hypothyroidism) as opposed to only one patient 
(0.6%) in the control group (OR: 4.221; 95% CI: 
1.379-12.922; P=0.007). Therefore, it could be 
concluded that the subclinical and clinical forms 
of hypothyroidism were significantly more com-
mon in the patients diagnosed with GB stones 
compared to the control patients (OR: 2.082; 95% 
CI: 1.022-11.046; P 0.017). 
In the present study, the determination of serum 
thyroid hormones was performed only once for 
each individual. As such, the obtained results are 
not based on the recorded persistent abnormal-
ities. However, the thyroid hormone levels were 
evaluated equally in both groups. Presumably, 
repeated evaluations would not have significant-
ly altered the prevalence of subclinical and bor-
derline subclinical hypothyroidism between the 
study groups, while in clinical practice, the record-
ing of a constant abnormality is preferred. 
According to the current research, the prevalence 
of hypothyroidism was higher in men, while no 
such associations were identified in the female 
subjects. In the male population, the high serum 
TSH level was considered as an independent risk 
factor for cholelithiasis, which is consistent with 
the previous findings in this regard (1, 6). The 
absence of such an association among the female 
subjects could be justifies in two ways. Firstly, the 
study population only encompassed the individ-
uals who were diagnosed with thyroid disorders 
until the time of the study, and more women were 
excluded from the study due to known thyroid dis-
orders. Therefore, it could be inferred that hypo-
thyroidism could be detected and treated earlier 
in women. Similarly, more women were observed 
to have cholelithiasis, which reflected the higher 
prevalence of cholecystectomy in this population. 
Gallstone symptoms may appear at earlier stag-
es in women and lead to further medical inter-

ventions for hypothyroidism treatment. The 
association between high serum TSH levels and 
cholelithiasis is mainly observed in men and re-
inforces this assumption. Secondly, the male and 
female genders differ in terms of the type of gall-
stones. In a study in this regard (7), cholesterol 
stones were reported to be less common in men. 
It might be assumed that if gallstone disease is 
partly caused by hypothyroidism, stones with oth-
er compositions than cholesterol should form in 
men. The same study (9) failed to find an associa-
tion between thyroid function and type of stones.
The influential factors in bile content and flow 
contribute to the pathogenesis of GB stones. Bil-
iary stasis, which could lead to decomposition by 
anaerobic bacteria and biliary lipid precipitation, 
could cause brown pigment stones (11, 12). A 
plugged biliary tract contributing to biliary stasis 
could also be caused due to bile duct strictures, 
sphincter of Oddi (SO) stenosis, and SO dyskinesia 
(8-10). Brown-pigment stones may also surround 
the nidus of black, cholesterol stones or foreign 
material, similarly plugging the CBD. Consequent-
ly, it is difficult to disrupt or reverse the pathogen-
ic mechanism of stasis and bacterial overgrowth 
after they begin. As an individual ages, brown 
stones become more common, which is possibly 
due to the degradation of the SO function (8).
Thyroid hormones affect cholesterol metabo-
lism variably (13-15). In hypothyroidism, the 
increased serum concentrations of cholesterol 
could super-saturate the bile with cholesterol, 
which in turn leads to GB hypomotility (11), low-
ered contractility (12), and hampered filling (13), 
extending the time that the bile remains in the GB. 
Bile accumulation causes the cholesterol crystals 
to have sufficient time for nucleation and devel-
opment into mature GB stones (11). Furthermore, 
the lower rate of bile secretion (19) hinders the 
process of precipitate clearing in the bile ducts 
and GB.
In the current research, the levels of thyroid hor-
mones were measured in the patients with GB 
stones. If T4 or its absence only affected the cho-
lesterol metabolism and hepatic bile secretion, 
the patients with GB and CBD stones would pre-
sumably show the equally increased prevalence 
of diagnosed or subclinical hypothyroidism. In 
another research in this regard, hypothyroidism 
was reported to be twice as commonly diagnosed 
in patients with CBD stones compared to those 
with GB stones (1), which could be due to the for-
merly shown reduction in the prorelaxing effect of 
T4 on the SO in hypothyroidism (2, 14), ultimately 
leading to the postponed emptying of the bile duct 
into the duodenum (3, 4) and causing a suitable 
environment for the configuration or retention of 
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CBD stones.
Thyroid hormones are circulated enterohepatical-
ly (17, 18). Therefore, it is theoretically possible 
for lowered bile acid secretion to interfere with 
T4 circulation, which in turn increases the clear-
ance of thyroid hormones and triggers hypothy-
roidism if the thyroid reserves of the individual 
are exhausted due to autoimmune thyroiditis for 
instance. This series of changes could explain 
the close correlation of hypothyroidism with GB 
stones (1), presumably as a corollary of T4 with-
out a prorelaxing effect on the SO (29, 30). It could 
be further hypothesized that a direct effect is ex-
erted on the SO contractivity as a consequence of 
reduced biliary T4 concentration. The prorelaxing 
effect of T4 on the SO has been reported in the ex-
periments in-vitro (2, 16). However, it remains un-
certain whether lower biliary T4 levels could have 
the same effects as lowered serum T4 levels with 
similar relaxation-impairing effects on the SO.

Conclusion
Traditional healers are considered to be a major 

public health concern as many people prefer these 
methods to conventional medicine for various 
reasons. Therefore, it is critical for healthcare au-
thorities to raise the awareness of the community 
regarding this issue through implementing sys-
tematic planning in order to prevent future com-
plications. This issue could be tackled by identify-
ing the workplaces of the “Bandis” who practice 
illegally and stopping their activities, especially in 
the case of pediatric medicine.
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