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Abstract

Background:-Gallstones are among the most common gastroingsliness requiring
hospitalization and frequently occur in young, otfise healthy people with a
prevalence of 11% to 36% in autopsy repoft$) Previous studies showed that
hypothyroidism is associated with delayed bilialgwf in human stud{’® and in
animal study.*? While hyperthyroidism is associated with enhanbiiary flow in
animal study. “P Hypothyroidism is the most common secondary cause o
hypercholesterolemia, patient with hypothyroidismvé serum level of cholesterol
approximately 50% higher than level in euthyroidigra, and 90% of all hypothyroid
patient have elevated cholesterol [€V8this will influence the bile solubility™® The
aims of the study is to evaluate the prevalenggatifstone and common bile duct stone
in patient with thyroid disorder and-to evaluate #ffects of thyroid function on the
biliary stone formation.

Patients and method:-This is a prospective study was done in AL-SADERacreng
hospital in AL-NAJAF city in the period betweef 1of February 2010 and™April
2011.

A random sample of population aged 10 ---70 yeas included in the study. At first
300 patients were included in the study, but finahly 118 patients were followed
properly by at least 2 visits to our hospital scadjiunit. Every patient sends for thyroid
function test (T3, T4, and TSH.) in the laboratofyour hospital for at least two times,
3 months apart. So our results depend on recopBngstent thyroid function status. At
the same time patients send for ultrasound of dok mnd abdomen especially for gall
stone and common bile duct stone also for at leasttimes to be sure about the
presence or absence of the biliary stone.

Result:-The study show that 200 patients (84.75%) wheraafe and 36 patients
(15.25%) where male .Our study thyroid functiort s#®ws that 134 patients (56.78%)
euthyroid, 38 patients (16.1%) hypothyroid while pdtients (27.12%) hyperthyroid.
The study also showed that thyroid disorder ocoufemale more than male whatever
the thyroid status. The ultrasountithe abdomen of our patients showed that only 31
patients (13.14%) have biliary stone, all of them fmale patients, while 205 patient
(86.86%) did not showed biliary stone .The studyvshhat only 14 patients (10.45%)
of those with euthyroid have biliary stone and 1atignts (39.47%) with
hypothyroidism have biliary stone while only 2 ipats (3.125%) with
hyperthyroidism have biliary stone .

Conclusion:-1-The prevalence of biliary stone disease is ntoramon in hypothyroid
patients compared to euthyroid patients while pmevalence of biliary stone in
hyperthyroidism, even in high risk group for chalabsis (female gender,fair, fertile,
forty or fifty years old , and others) is very low

2- The prevalence of biliary stone disease increasethe decreasing level of thyroid
hormone.

Introduction:-

Gallstones are among the most common gastroingégtimess requiring hospitalization
and frequently occur in young, otherwise healthgpbe with a prevalence of 11% to
36% in autopsy repoffs’. Common bile duct stones are found in 6% to 12% of
patients with stones in the gall bladder .Gall eforepresent an inability to maintain
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certain biliary solutes, primarily cholesterol acdlcium salts, in a solubilized state.
Gallbladder mucosal and motor function plays afdy in gallstone formatiof?’

The pathogenesis of cholesterol gall stones uesthree stages:

1-Cholesterol supersaturation in bife® 4%

2-Crystal nucleatiort® > *°

3-Stone growth and bile stasfs®

Risk Factors for Gallstones include: ObesRapid weight loss ,Childbearing,
Multiparity, Female sex , First-degree relativesstfdegree relative of the patient with
gall stone have a two fold greater prevalence ugBr ceftriaxone, postmenopausal
estrogens, total parenteral nutrition ,EthnicityatMe American (Pima Indian),
Scandinavian. lleal disease, resection or bypadslareasing age. The incidence of
gall stone increase with ad@, fatty foods, Crohn's disease, gastric surgemnedigary
spherocytosis, sickle cell disease, and thalassef@idy first-degree factors for
development of symptomatic gallstone diseg<e.

Considerable evidence suggests that mucin glyceijpoplay a role as a pronucleating
agent for cholesterol crystallization. The concatidn of bile may relatives of patients
with gallstones and obesity have been identifiegtasng risk affect the solubility of
two important components of gallstones: calcium ahdlesterol. As the gallbladder
bile becomes concentrated, several changes ocdimeicapacity of bile to solubilize
cholesterol. The net effect of concentrating bslen increased tendency for cholesterol
nucleation. Acidification of bile promotes calciusolubility, thereby preventing its
precipitation as calcium salts. Cholecystokining tmajor regulator of gallbladder
function. In addition to stimulating gallbladdemtmactions, cholecystokinin also acts to
functionally inhibit the normal phasic motor activof the sphincter of Oddi.

Sphincter of Oddi is  a complex structure thatuisctionally independent from the
duodenal musculature. It creates a high-pressune between the bile duct and the
duodenum. Both neural and hormonal factors infleethe sphincter of Oddi.
Sphincter of Oddi activity appears to be coordidateith the partial gallbladder
emptying and increases in the bile flow that ocduring phase Ill of the migratory
motor complex. This activity may be a preventivechanism against the accumulation
of biliary crystals during fastin{’An abdominal ultrasound is the standard diagnostic
exam for gallstones, if performed by an experienmaerator, given the high specificity
(>98%) and sensitivity (>95%) of this test for thiagnosis of cholelithiasis. Dilation of
the extrahepatic (>10 mm) or intrahepatic (>4 mnie klducts suggests biliary
obstruction.

Hypothyroidism: In many underdeveloped countrieskl of sufficient iodine intake
explains a large proportion of hypothyroid condigo In more developed countries,
most cases of adult hypothyroidism are caused Ishideoto's thyroiditis, radioactive
iodine therapy, or surgical removal.

Hyperthyroidism: Increased thyroid secretion candaeised by primary alterations
within the gland (Graves' disease, toxic nodulaitego toxic thyroid adenoma) or
central nervous system disorders and increased pr8éliced stimulation of the
thyroid. Most hyperthyroid states occur becausgriofiary malfunction™

Thyroid Function Tests: the ultrasensitive radioiomometric TSH assay has become
the most sensitive and specific test for the diagnof hyper- and hypothyroidism and
for optimizing T, replacement and suppressive thefdhyis an important screening test
for the diagnosis of thyroid dysfunctih This assay is especially important in the
delineation of hypothyroid from euthyroid statesdditionally, clinically euthyroid
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patients may have suppressed TSH levels (subdlihigeerthyroidism), and the assay
can therefore demonstrate hyperthyroidism befobedomes clinically manifested. The
sensitivity of the TSH assay is less affected bythygroidal disease processes and
remains unaffected by changes in thyroid hormonedibg proteinst?

Accurate evaluation of thyroid function requiresasgrement of free sTlevels.®")

The T3 resin uptake test is one of the most common intireeasurements of the
proportion of T, that is not protein bound. These measures areg;emﬂrally used for
routine screening but are helpful in the diagno$ig; thyrotoxicosis™

The aims of the study is To evaluate the prevalefgmll stone and common bile duct
stone in patient with thyroid disorder and to ewdduthe effects of thyroid function on
the biliary stone formation.

Patient and method:-

This is a prospective study was done in AL-SADERxcheng hospital in AL-NAJAF
city in the period betweerf'1of February 2010 and'bf April 2011.

A random sample of population aged 10 ---70 yeas included in the study. At first
300 patients were included in the study, but finahly 236 patients were followed
properly by at least 2 visits to our hospital scagjunit.

The criteria for selection of patients for this dgstuare those with thyroid disorder
whether hypothyroidism, hyperthyroidism and eutigyneith thyroid nodule.
Hypothyroid patient include:-post-thyroidectomy agthimoto's disease.

Hyperthyroid patient include: - Graves diseasejctarultinodular goiter, and toxic
nodule. All patients with history of treated or gised thyroid abnormalities recruited
into the study from one hospital.

We exclude from the study patients with smokingbétes mellitus, obesity abnormal
serum lipid and patients on oral contraceptive pill

Full history was taken from patients including agender, chief complain, thyroid
status, past medical history, past surgical histhnyg history and smoking.

Physical examination of the patients including exetion of neck, pulse rate, and
ECG.

Every patient sends for thyroid function test (T3, and T.S.H.) in the laboratory of
our hospital for at least two times, 3 months apaot our results depend on recording
persistent thyroid function status.

At the same time patients send for ultrasound efribck to assess thyroid size and
ultrasound of abdomen especially for gall stone @mmon bile duct stone also for at
least two times to be sure about the presencesenab of biliary stone disease.

The data of history, physical examination, thyrhidction test and ultrasound of those
236 patients were available for this study analisigritten in special paper. Thyroid
function test was done at morning, analyzed by imchemiluminescent procedure in
our hospital laboratory..

Normal values of thyroid function test in our hdaplaboratory are:-

T4-mmmmmme e 4.2—11.0 ugloOml
S R 0.52---1.6 ug/100ml
] — 0.25---5.0 ug/100m|

In order to evaluate independent relation betwémwmotd function and cholelithiasis
and choledocholithiasis, our patients divided tgr8ups according to the result of
thyroid function test:-low, high, and normal TSHviés. (Euthyroid, hypothyroid and
hyperthyroid). Statistical analyses were perfornusthg SPSS 12.0 for windows.Inc.

321



KufaMed.Journal 2011.VOL.14.No.1

Data were expressed as mean + SEM. Analysis ofiWiegi (ANOVA) was used for the
multiple comparisons among all groups followed lmgtghoc tests using LSD method.
The statistical significance of difference was ased by Mann-Whitney U test was
used for the difference between 2 groups. In atsteP< 0.05 was considered to be
statistically significant.

Result:-

During the study period, firstly 300 patients wittyroid disease were included in the
study but finally only 236 patients were followedoperly in our study program.
Patients’ age range from 10 to 70 year old as shovigure (1), the mean of age of our
patients was 38.44 years. All patients with thyro@tysfunction (hypo- or
hyperthyroidism) in our study are in the age groampge between 20-49 years. Also the
study show that all patients with biliary stone eréhe same age group.

The study show that 200 patients (84.75%) wheneafe and 36 patients (15.25%)
where male as shown in figure (2).

Our study thyroid function test shows that 134 guas (56.78%) euthyroid, 38
patients(16.1%) hypothyroid while 64patients (2% 2yperthyroid . As in figure (3)
which show the thyroid status with the gender & fpiatient. This figure also showed
that thyroid disorder occurs in female more thafemadnatever the thyroid status.

The ultrasound of the abdomen of our patients sHailvat only 31 patients (13.14%)
have biliary stone, all of them are female patiewisile 205 patients (86.86%) did not
showed biliary stone as show in figure (4).

The study show that only 14 patients (10.45%) afséhwith euthyroid have biliary
stone and 15 patients (39.47%) with hypothyroidisave biliary stone while only 2
patients(3.125%) with hyperthyroidism have biligtgne as shown in table (1).

1eo e
100~
@0 1

74 [

20 H‘

42
“ 34 !I
0 T T T T T '
total 1--19 20--29 30--39 40--49 50--59 60--69
Figure -1- The age of patients
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B Male

Figure- 2- The gender of the patients in general

120

100 -

N total

0
B Female
B Male

total euthyroid hyperthyroidhypothyroid

Figure- 3 - Thereationship between the gender and thyroid status
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N

No biliary stone

B Have biliary stone

B
86.86%

Figure 4 the prevalence of biliary stone in general

Table-1- Show the prevalence of biliary stone in different thyroid statusin patient

THYROID STATUS NO.OF HAVE STONE | HAVE NO STONE P Value
PATIENT
EUTHYROID 134 (56.78%) 14 (10.45%) 120 (89.55%) 0.05<P<0.2
HYPOTHYROID 38 (16.1) 15 (39.47%) 23 (60.53%) P<0.05
HYPERTHYROID 64 (27.2) 2 (3.125%) 62 (96.875%) P>0.2
total 236 (100%) 31 (13.14%) 205 (86.86%) P>0.2
Discussion:-

The pathophysiology of gall stone formation inclsidgdonormalities in biliary flow and
sphincter of Oddi functiof’Biliary stasis due to any cause is an important
pathophysiological mechanism for choledocholitisd$

Defect in motor activity of the gall bladder areotight to play a role in cholesterol
nucleation and gall Stone formation gallbladddmfy is facilitated by tonic contraction
of sphincter of Oddi, which create a pressure gradbetween the bile ducts and the
gallbladder. In response to a meal, the gallbladetapties by a coordinated motor
response of gallbladder contraction with sphincteOddi relaxation .Hormonal and
neuragzpathways are involve in the coordinatiothef gallbladder with the sphincter of
Oddi .

Regarding age factor and thyroid status: All pasiemith thyroid disorders in our study
are in the age group between 20-49 years. Thisisparable to what is reported,
women between the ages of 20 and 40 years arecomshonly affected™

Regarding gender factor and thyroid status: oudystshow that the prevalence of
thyroid disorders whether euthyroid, hypothyroid hyperthyroid is 5 times more in
female than in male and this is comparable todlealt of other studies.

324



KufaMed.Journal 2011.VOL.14.No.1

Our study shows that euthyroid status with thyromtule or goiter 6 times more
common in female than male.

Also our study reveal that hypothyroid conditiotiies more common in female than
male, this is similar to what is reported, In adulspontaneous hypothyroidism is
usually manifested in females (80%) .Other studies show that the prevalence of
hypothyroidism (clinical plus subclinical) among mven older than 60 years may be as
high as 20 %°

Hyperthyroid status 5 times more common in fentlaén in male in this study ,this is
comparable to what is reported, Graves' diseasghwis the most common cause of
hyper(tzr;yroidism(l'z) , accounting for 60 to 80% of casés,with female to male ratio
(5:1).

Regarding biliary stone and thyroid status factur study show that the prevalence of
biliary stone disease in general (whether euthyrbigpothyroid or hyperthyroid) is
13.14%, this prevalence is similar to what is régahr where healthy people have a
prevalence of 11% to 36% in autopsy rep8rt3. All patients with biliary stone in our
study are female patients and this is comparabtedaesult of previous studies which
show that women are 3 time more likely to devela sfone than maff’

Our study show that the prevalence of biliary stoneuthyroid patients is 10.45% and
this is comparable to the result of other studibdeathe prevalence of biliary stone in
hypothyroid patients is 39.47% with P value <0.@5 the prevalence is about 4 times
more common in hypothyroid patients compared tchyrotd patients, this result
comparable to the result of previous studies whstlowed that the incidence of
cholelithiasis and choledocholithiasis are incegaim patient with hypothyroidisi®.
This is may be due to two possibilities:

1:-delayed biliary flow that occurs in hypothyraidndition. Previous studies showed
that hypothyroidism is associated with delayedabjliflow in both human study® and

in animal study** The delayed biliary flow may be attributed to tiesd of the pre-
relaxation effect of thyroxin on the sphincter ofldD that occur in hypothyroidism.
Thyroid hormones receptors have been shown to peessed in the sphincter of Oddi
and in patient with hypothyroidism the incidencecoinmon bile duct stone increase
due to loss of thyroid relaxation actiBfl.Previous studies showed that hypothyroidism
associated with choledocholithiasis relatively mthvan cholelithias{é*® possibly due
to dysfunction of sphincter of Oddi rather thanmapin the lipid metabolism or biliary
flow.

2:-The increased prevalence of biliary stone indtlyproid patients in our study can
also be explained by the elevated serum choledesrall that occur in hypothyroidism,
which shown to be a factor that influence the hdlelubility. ¥ Cholesterol
supersaturation in bile is an important step inghthogenesis of cholesterol gall stone
formation™3*% .| Hypothyroidism is the most common secondary seawf
hypercholesterolemia, patients with hypothyroiditiave serum level of cholesterol
approximately 50% higher than level in euthyroidigra, and 90% of all hypothyroid
patient have elevated cholesterol lev&). In previous studies a trial was used to
dissolve gall stone by using thyroxXi.however, animal trial showed that thyroxin
usage reduce the weight of gall stone but not btieso™®

Previous study shows a gender specific relatiowéan hypothyroid and cholelithiasis,
especially males with gall stones should be furthemined for thyroid disorders”
However our study show that all hypothyroid patentith biliary stone are female
patients and this is comparable to the result loéostudies which show that women are
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3 time more likely to develop gall stone than marHowever the number of patients
with hypothyroidism in our study is relatively lowmhich affect the prevalence of biliary
stone disease.

Another important result that the ultrasound of abdn of patients with
hyperthyroidism in our study (64 patients) revedieat only 2 patients (3.125%) have
biliary stone (low prevalence), although most ofigrés with hyperthyroidism in our
study (53 patients) where females who are mordylike be affected by gall stone
disease .This is might be explained by the proxegian effect of thyroxin on sphincter
of Oddi, which will aid the biliary flow. Previousnimal study showed that
hyperthyroidism is associated with enhanced bilfany. ¢V
It is important to note that gall stone disease thagdbid dysfunction are more common
in female and both occur in approximately similge group.

Thyroid hormones are known to have an enterohepatulation®'® and estrogen
(estradiol,esterone,and estriol) also have enteattecirculation®, both hormone are
conjugated in the liver and converted to form gelfand glucuronides conjugates ,these
conjugates enter the bile ,some of these conjugesdxsorbed .
Previous studies show that the prevalence of hypoidism (clinical plus subclinical)
among women older than 60 years may be as higld . The incidence of gall
stone increase with a§®So biliary stone formation might be due to relatbi@nges in
the level of thyroid hormone and estrogen durirgabing process.

Conclusion:-

1.-The prevalence of biliary stone disease is nmamon in hypothyroid patients
compared to euthyroid patients (4 times ) wihile prevalence of biliary stone in
hyperthyroidism, even in high risk group for chalabsis (female gender,fair, fertile,
forty or fifty years old , and others) is very low

2:-The prevalence of biliary stone disease incredte the decreasing level of thyroid
hormone.

Recommendation:-

Evaluation of use thyroxin in adjusted physiologjidases to prevent occurrence of
gallstone disease in high risk group for cholediths (keeping in mind that the process
of cholelithiasis start at early age and need tiongresent with gallstone formation) .
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