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Abstract

Background: There was a debate whether hypothyroidism could lead to cholelithiasis over the last few
decades. Recent studies showed that disturbances in lipid metabolism combined hypothyroid status,
particularly of a cholesterol pathway and changes in the rate of bile excretion which could lead to the
formation of gall stones. Recently, the pro-relaxing effect of serum total thyroxin (T4) on both human and
pig sphincter of Oddi (SO) has been proven.

Objective: To assess the prevalence of hypothyroidism in patients with gall stones and try to establish
hypothyroidism as a possible etiological factor for gallstones formation.

Methods: A cross sectional study was carried on in Basrah Teaching Hospital involving a 232 patients
with gallstones whom admitted to the hospital during the period from April 2016 to October 2017. All
patients were assessed by detailed clinical history and examination with appropriate investigations in
form of abdominal USS, thyroid function tests and lipid profile.

Results: Out of 232 patients of gallstone, 200 patients were euthyroid and 32 patients were
hypothyroidism, 22 patients were diagnosed as subclinical hypothyroidism and 10 patients were diagnosed
as clinical hypothyroidism. Regarding lipid profile, 175(75.4%) of patients with gall stone had increased
lipid profile, while 57(24.6%) had normal lipid profile.

Conclusion: Hypothyroidism which may lead to elevation of serum lipid profile and thus act as a cause of
gall stone formation.

Keywords: Gall stone disease, Hypothyroidism, Prevalence.

The pathogenesis of cholelithiasis appears to be
multifactorial®®. It has been shown that

Introduction
There has been a discussion for decades, whether

thyroid disorders could cause gallstone disease.
Gall stones constitute a significant health problem
in developed societies, affecting 10% to 15% of
the adult population®.

disturbances in lipid metabolism that occur during
hypothyroidism, particularly cholesterol pathway,
changes in the rate of bile excretion lead to the
formation of gall stones. Recently, the pro-
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relaxing effect of serum total thyroxin (T4) on
both human and pig sphincter of Oddi (SO) has
been proven”.

Lack of T4 may possibly contribute to SO
contractility which in turn not only disturbs the
normal bile flow but also prohibits the passage of
stones formed in the gallbladder to the
duodenum.”

Previous studies that investigated the association
between thyroid function and gall stone disease in
human beings had a lot of bias produced false
positive results. Furthermore, the statistical
analyses were only controlled for age, but not for
further confounders®”.

Many studies were done to identify risk factor for
gall stones in the west have focused on
hypersaturation of cholesterol at the bile in
nucleation process as a critical step in the genesis
of bile stone®. Therefore, the aim of the study is to
assess the prevalence of hypothyroidism in
patients with gall stones and try to establish
hypothyroidism as a possible etiological factor for
gall stones formation.

Patients and Methods

The present study has been done in the
Department of Surgery at Basrah Teaching
Hospital over a period of eighteen months from
April 2016 to October 2017.

A cross-sectional study of 232 cases with gall
stones. The selection of the sample based on
research judgment [non probability (purposive)
sampling method] and studied in detail clinically.
Full history and clinical examination was
performed with special emphases on signs and
symptoms of hypothyroidism in addition to an
investigations in form of USS abdomen, thyroid
function tests and lipid profile were done. Patients
with a serum level TSH of 0.5 — 4.9 m IU/L was
considered as normal. Serum level TSH of 5 — 10
m IU/L with normal T3, T4 level is considered as
subclinical hypothyroidism. Levels of TSH > 10
m IU/L is considered as clinical hypothyroidism.
Subclinical hypothyroidism is defined as periph-
eral thyroid hormone levels that are within the

normal range in the presence of mildly elevated
serum TSH (between 5 to 10 Mu/ml).
Hypothyroidism is characterized by an elevated
TSH of over 10 Mu/ mlL.7 In case of borderline
TSH levels, serum T4 and patients’ symptoms
were used to determine thyroid function. In our
study, total serum cholesterol and serum
triglyceride were estimated. Dyslipidemia was
defined as serum cholesterol more than 200 mg/dl
and TG more than 150 mg/dl.

Patients with such conditions were excluded from
the study:

- Patients on drugs causing hypothyroidism.

- Patient on drugs causing gall stones.

- History of haemolytic diseases.

- Patients with concomitant comorbidities.
-Women taking oral contraceptive pills.

All the patients were worked up and assessed
according to the following protocol.

* Detailed history.

» Complete clinical examination.

* Thyroid function tests (FT3, FT4, TSH).

* Serum cholesterol.

* Serum triglyceride.

* abdominal USS.

Statistics

The data collected using and analysed a SPSS
version 20. Bivariate analyses and Chi square test
was used. P value of <0.05, Chi-square > 5.6 and
Degree of freedom < 2 considered statistically
significant.

Results

Table 1 shows the relation of hypothyroidism with
gall stone, 200 patients (86.2%) was euthyroid,
while subclinical hypothyroidism was 22 patients
(9.5%) followed by clinical hypothyroidism 10
patients (4.3%). P value showed an association of
hypothyroidism in patients with gall stone.
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Table 1: Prevalence of subclinical and clinical
hypothyroidism in patients with gall stone

Diagnosis Number | Percentage (%)
Euthyroid 200 86.2
Subclinical 22 9.5
hypothyroidism

Clinical hypothyroidism 10 4.3

Total 232 100

X?=292.7, degree of freedom = 2, p value 0.0001.

The prevalence of increased lipid profile in
patients with gall stone 175 (75.4%), while
patients with normal lipid profile were 57(24.6%).
P value indicates that increased lipid profile as a
risk factor for gall stone disease (Table 2).

Table 2: Prevalence of lipid profile among
patients with gall stone

Laboratory results Frequency | Percentage
(%)
normal lipid profile 57 24.6
Increase lipid profile 175 75.4
Total 232 100.0

X?=60, degree of freedom = 1, p value 0.0001.

The Distribution of gender and thyroid function in
gall stone patients is shown. No association was
found between gender and thyroid function with p
value of 0.553. Female patients were high
euthyroid status (160), hypothyroidism were (26).
While male patients euthyroid state were (40),
hypothyroidism (6).

Table 3: Distribution According to gender and
thyroid function in gall stone patients

Gender Thyroid function Total
Euthyroid | Hypothyroidism
Male 40 6 46
Female 160 26 186
200 32 232

Chi square= 1.185, degree of freedom = 2, p value 0.553.

Lipid profile at the age <30 there was10 patients
with normal lipid profile and 24 patients with
normal lipid profile & patient within age group
31-40 years had 12 with normal lipid profile and
54 with increase lipid profile, while patients
within age group 41-50 years had 21 with normal
lipid profile and 59 with elevated lipid profile, last
age group were taken to 60 years showed 10

patients with normal lipid profile and 42 with
elevated lipid profile (Table 4).
Table 4 Distribution of lipid profile within studied

age groups
Lipid profile Total
Age Normal lipid Increase

profile lipid profile

<30 10 24 34
31-40 12 54 66
41-50 21 59 80
51-60 10 42 52
Total 53 179 232

Chi —square = 1.374 , degree of freedom =2, P value 0.5

There was no significant relationship between
gender and lipid profile, 11 male patients had
normal lipid profile while 35 males had elevated
lipid profile, regarding female patients 140 of
them had elevated lipid profile while 46 had
normal lipid profile (Table 5).

Table 5: Distribution of lipid profile among
studied male and female groups

Lipid profile Total
Gender | Normal lipid | Increase lipid

profile profile
Male 11 35 46
Female 46 140 186
Total 57 175 232

Chi —square = 0.013, degree of freedom =1, P value 0.9 ..

The table 6 shows no correlation between thyroid
function and lipid profile in patients with gall
stone (p value .917), majority of patients in our
study had elevated lipid profile, 150 of them had
euthyroid, 25 with hypothyroidism. The other 57
patients with normal lipid profile, 50 of them
euthyroid, 7 with hypothyroidism.

Table 6: Distribution according to lipid profile
and thyroid function in gall stone patients

Lipid profile Thyroid function
Euthyroid | Hypothy | Total
roidism
Normal lipid 50 7 57
profile
Increased lipid 150 25 175
profile
200 32 232

Lipid profile was in form of triglyceride and total
cholesterol level.
Chi —square = 0.173, degree of freedom = 2, P value 0.917
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Discussion

The present study has investigated the possible
relationship between gall stone disease and
hypothyroidism. Earlier studies had shown an
association between hypothyroidism and delayed
emptying of the biliary tract, explained at least
partly by the lack of pro relaxing effect of T4 on
sphincter of Oddi contractility *. In addition to
disturbances of lipid metabolism that may
consecutively lead to a change of the composition
of the bile °. The hallmark laboratory investigation
to detect hypothyroidism, also a sensitive
indicator in diagnosing thyroid dysfunction at
early stage is serum TSH level. Serum TSH level
is the most accurate indicator of thyroid function
10,11

In this study, we found that increased age as a risk
factor in gall stone disease with peak age of 41- 50
years (34.5%). It has been found that the advanced
age was an independent risk factor for
cholelithiasis in males as well as females®. In a
prospective study conducted by Chen CY et al*?
in July 1998 in 3647 Chinese patients, factors
manifesting an increase in risk for the develop-
ment of gallstone disease were age (p<.05). Also,
increased lipid profile was studied as a risk factor
contributed in developing gall stone disease,
which was also found by other stud in India™.

In current study, 232 patients were studied
whether hypothyroidism as a possible risk factor
for gall stone disease (86.2%) were euthyroid,
(13.8%) hypothyroidism divided into subclinical
hypothyroidism (9.5%) and clinical hypothyro-
idism (4.3%). The results of the current study
were in agreement with a study conducted by
Sundeshwari et al in 2014'° at GRH Madurai on
200 patients with gall stones. Among them, (18)
patients had subclinical hypothyroidism and (6)
patients had clinical hypothyroidism which was in
accordance with this study. A total of 12% of gall
stone patients were diagnosed to have
hypothyroidism showing that there is association
of hypothyroidism with gall stone disease.

The differences between sex of patients and
predominated of gall stone with age, were

conducted in Irag. There were (10%), (38%), and
(52%) patients for low, normal and high levels of
TSH respectively®’.

In a study carried out in India, out of 200 cases,
41% were in the age group of 50-60 years. There
were 15.5% hypothyroid, 84.5% euthyroid cases
compared to 4% hypothyroid and 96% euthyroid
in controls. The peak age group of cases with
hypothyroidism was in the age group of 15-60
years, as results showed an increased prevalence
of hypothyroidism in gall stone patients™.

In the present study, high prevalence of
hypothyroidism in females as compared to males
with unsignificant statistical relationship. This
was in accordance with a study in Kufa, Irag™.

A study in Taiwan, showed that patients with
hypothyroidism were more prone to have high
cholesterol level, which is in the line of our study,
but with unstatistical association. This can be
explained as thyroid hormones influence the
synthesis, absorption and usage of cholesterol®.

It has been explained that there is a possibility of
association between hypothyroidism and gall
stone disease, including known link between
thyroid dysfunction and disturbances of lipid
metabolism®, in addition to the effect of thyroxine
on sphincter of Oddi .

In coclusion, hypothyroidism may lead to gall
stone formation as it cause dyslipidemia and thus,
thyroid function should be assessed in any gall
stone patients. Lipid profile should be estimated
as well which may be the cause of lithogenic bile
formation and subsequently biliary stone
formation. This practice is vital to avoid
recurrence of biliary cholelithiasis.
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