
  
 

A STUDY OF PREVALENCE AND ASSOCIATION OF 

HYPOTHYROIDISM AND SERUM LIPID PROFILE  

IN DIAGNOSED GALL STONE DISEASE  

AT TERTIARY CARE HOSPITAL 

 

Dissertation 

Submitted to 

THE TAMILNADU Dr. M.G.R MEDICAL UNIVERSITY 

In partial fulfilment of the requirements for 

the award of the degree of 

M.S. GENERAL SURGERY 

Branch I 

MAY 2019 



CERTIFICATE I 

 This is to certify that this dissertation entitled “A Study of Prevalence and 

Association of Hypothyroidism and Serum Lipid profile in diagnosed Gall Stone 

Disease at Tertiary Care Hospital” is a bonafide record of the work done by                                            

Dr. Soumya Shree under the supervision and guidance of Dr. R. Maheswari, M.S., 

Professor, Department of General Surgery, Sree Mookambika Institute of Medical 

Sciences, Kulasekharam. This is submitted in partial fulfilment of the requirement                     

of The Tamilnadu Dr. M.G.R. Medical University, Chennai for the award of                         

M.S. Degree in General Surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. R. Maheswari, M.S., 

[Guide] 

Professor, 

Department Of General Surgery 

Sree Mookambika Institute of  

Medical Sciences [SMIMS] 

Kulasekharam, K.K District, 

Tamil Nadu -629161 

 

Dr. S. Soundara Rajan, M.S., 

Professor & HOD, 

Department Of General Surgery 

Sree Mookambika Institute of  

Medical Sciences [SMIMS] 

Kulasekharam, K.K District, 

Tamil Nadu -629161 

 

Dr. Rema V. Nair, M.D., D.G.O., 

[Director] 
Sree Mookambika Institute of  

Medical Sciences [SMIMS] 

Kulasekharam, K.K District, 

Tamil Nadu -629161 



 

 

 

 

 

 

 

 

 

 

 

 



CERTIFICATE II 

This is to certify that this dissertation work “A Study of Prevalence and 

Association of Hypothyroidism and Serum Lipid profile in diagnosed Gall Stone 

Disease at Tertiary Care Hospital” of the candidate Dr. Soumya Shree with 

registration Number 221611703 for the award of M.S. in the branch of General 

Surgery [Branch-I]. I, personally verified the urkund.com website for the purpose of 

plagiarism check. I found that the uploaded thesis file contains from introduction to 

conclusion pages and result shows 4 percentage of plagiarism in the dissertation.  

 

 

 

 

 

 

 

Guide & Supervisor sign with Seal. 

                       Dr. R. Maheswari, M.S., 

 

 

 

 

 



DECLARATION 

In the following pages is presented a consolidated report of the study “A 

Study of Prevalence and Association of Hypothyroidism and Serum Lipid profile 

in diagnosed Gall Stone Disease at Tertiary Care Hospital” done in the 

Department of General Surgery at Sree Mookambika Institute of Medical 

Sciences, Kulasekharam. This thesis is submitted to the Dr. M.G.R. Medical 

University, Chennai in partial fulfilment of the rules and regulations for the 

award of MS Degree in General Surgery. 

 

 

 

 

Dr Soumya Shree   

Junior Resident  

Department of General Surgery  

Sree Mookambika Institute of Medical 

Sciences,  

Kulasekharam, Kanyakumari District. 

Tamil Nadu 629161. 



ACKNOWLEDGEMENT 
 

 

With overwhelming thanks and gratitude, I submit this effort to God Almighty 

for being my constant support and strength throughout the course of the study. 

I humbly thank my father Col. S.K. Singhal, my loving mother                                       

Mrs. Neelam Singhal, and my beloved sister Ms. Priya Shree for their continuous 

encouragement and guidance. 

I extend my sincerest gratitude to my guide Dr. Maheswari, and my Head of 

Department General Surgery Dr. S. Soundara Rajan, for their suggestions, critical 

view and help throughout the study. 

I, also express my gratitude to Dr. Rema. V. Nair, Director,                                                

Dr. C.K. Velayuthan Nair, Chairman and Principal Dr. Padmakumar for providing 

the necessary facilities for the successful completion of my study. 

I thank my friends who have been a source of constant encouragement and 

help in completing my study. 

Last but not the least, I wish to express my heartfelt gratitude to all the patients 

who agreed to participate in the study. 

 

 

 

 

 

 

 

 

 

 

 

 

 



LIST OF CONTENTS 

 

Sl. No. Contents Page No 

1. Introduction 1 

2. Aim of the Study 3 

3. Hypothesis and Scientific Justification 4 

4. Review of Literature 5 

5. Materials and Methods 52 

6. Analysis and Interpretations 55 

7. Discussion 66 

8. Conclusion 72 

9. Summary 74 

10. Recommendations 75 

11. Limitation of the Study 76 

12 Bibliography 77 

13 Appendix i-ix 

 

 

  

 

 



LIST OF TABLES 

 

Sl. No Tables Page No 

1 Age distribution 56 

2 Gender distribution 57 

3 Normal reference values 59 

4 T3 Levels 60 

5 T4 Levels 61 

6 FT4 Levels 62 

7 TSH Levels 63 

8 Symptom of hypothyroidism 64 

9 Correlation between high TSH and FLP 66 

10 Comparison of sex distribution 66 

11 Comparison of age distribution 67 

12 Comparison study of thyroid profile 68 

13 Comparison between age group having high serum TSH 70 

 

 

 

 

 

 

 



LIST OF FIGURES 

 

Sl. No Figures Page No 

1 Mechanism of action of Thyroid Hormone 9 

2 Regulation of Thyroid hormone Synthesis 14 

3 Calot triangle 22 

4 Sphincter of Oddi 23 

5 Cholesterol stones 32 

6 Pigment stones 32 

7 Mixed stones 33 

8 Plain XRAY abdomen showing gallstones 41 

9 USG abdomen showing gallstones 41 

10 
Oral cholecystography showing gallstones as a filling 

defect 
42 

11 Laparoscopic versus open cholecystectomy 46 

12 Intraoperative steps in laparoscopic choloecystectomy 47 

13 Effect of thyroid hormone on formation of gallstones 49 

14 Effect of thyroid hormone on cholesterol metabolism 50 

15 Thyroid and cholesterol metabolism 51 

16 Gender distribution 57 

17 T3 Levels 60 

18 T4 Levels 61 

19 FT4 Levels 62 

20 TSH Levels 63 



21 Symptom of hypothyroidism 64 

22 Comparison of sex distribution 66 

23 Age comparison between different studies 67 

24 Comparison study of thyroid profile 69 

25 Comparison of age group having high TSH 70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABBREVIATIONS 

 

GB  -  Gall Bladder 

CBD -  Common Bile Duct 

SO  -  Sphincter of Oddi 

CCK -  Cholecystokinin 

USG -  Ultrasonogram 

CECT -  Contrast Enhanced Computed Tomography 

MRCP  -  Magnetic Resonance Cholangio Pancreaticography 

ERCP - Endoscopic Retrograde Cholangiopancreaticography 

PTC  -  Percutaneous Transhepatic Cholangiography 

TSH -  Thyroid Stimulating Hormone 

TH -  Thyroid Hormones 

TR -  Intranuclear Thyroid Receptors 

LDL -  Low Density Lipoproteins 

HDL -  High Density Lipoproteins 

FLP -  Fasting Lipid Profile 

 

 

 



    

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 



ABSTRACT 

 

Title: A study of prevalence and association of hypothyroidism and serum lipid 

profile in diagnosed gall stone disease at tertiary care hospital. 

Introduction: Thyroid disorders are one of the most common endocrinology 

disorders in the world. Recently, it has been found that hypothyroidism causes low 

bile flow and sphincter of Oddi dysfunction leading to gallstone diseases. Also it has 

been found that patients who are hypothyroid show cholesterol metabolism 

disturbances. Therefore this study is being done to substantiate need of thyroid 

function tests in gall stone disease patients and to further evaluate their risk of 

developing cardiovascular diseases by testing their lipid profile. 

Aims: to estimate the prevalence of hypothyroidism in diagnosed case of gall stone 

diseases. Also to estimate serum lipid profile in gall stone diseased patients who are 

hypothyroid. 

Materials and Method: this is an observational prospective study. Method of 

sampling was purposive. 100 patients with gall stone disease were evaluated and 

thyroid function and lipid profile tests were performed after taking written informed 

consent. 

Results: In our study of 100 cases, age of selected patients were between 24-75 years. 

Out of this 64% were females and rest 36% were males. Thyroid function tests were 

performed and 25% showed high TSH and rest 75% showed normal TSH levels. 98% 

patients presented with pain in right hypochondrium and histopathology showed 90% 



cases having gallstones. There was also a positive correlation between HDL and TSH, 

Total cholesterol and TSH.  

Conclusion: Evaluation of thyroid functions and lipid profile should be done for 

patients who are diagnosed with gall stone diseases. 

Keywords – Hypothyroidism, Cholelithiasis, Gallbladder, HDL 
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INTRODUCTION 

 

               Gall stone diseases are one of most common diseases affecting gastro 

intestinal tract. The pathogenesis of gallstones is a complex process and involves 

many factors altering cholesterol mechanism. It varies along the age, gender, 

geography, food habits, sedentary life style and obesity. Most gallstones are 

asymptomatic but the disease can contribute to high health care cost and rarely have 

life threatening consequences. Gall stones are of three types – cholesterol, pigment 

or mixed. They can be single or multiple, small or large, radio opaque or 

radiolucent. 

Thyroid diseases are, in general, amongst the commonest endocrinology 

disorders. The most common conditions include hyperthyroid states or hypothyroid 

states. The most common thyroid conditions are due to abnormal production of 

thyroid hormones.  

For decades now, it has been discussed, whether thyroid disorders can cause 

gallstones. Low bile flow and sphincter of Oddi dysfunction are regarded as 

important factors that promote gall stone formation.  

There have been several explanations for a relationship between 

hypothyroidism and gallstone disease.  

The explanations include: 

1) The sphincter of Oddi expresses thyroid hormone receptors (β1 and β2) and 

thyroxine (T4) has a direct pro-relaxing effect on the sphincter, causing both 

reduced bile flow and sphincter of Oddi dysfunction2 
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2) Secondly, sphincter of Oddi function disturbance prevents normal bile flow, 

hence enhancing the probability of common bile duct (CBD) stone formation. 

3) Lastly, due to the known link between thyroid failure and disturbances of lipid 

metabolism, there is a consequent change in composition of bile. 

Thyroid hormone also exhibits effect on liver functions including stimulation 

of enzymes regulating lipogenesis, lipolysis and oxidative processes. It also 

regulates gene expression for gluconeogenesis, lipogenesis, insulin signaling, cell 

proliferation and apoptosis. Therefore thyroid dysfunction disturbs liver functions 

and vice versa. This shows how thyroid hormones dysfunction is related to 

dyslipidemia, which can cause further increase of atherosclerosis in such patients. 

Hence, this study intends to estimate prevalence of previously undiagnosed 

hypothyroidism in patients with gallstones along with any dysfunctions in lipid 

profile. If a significant correlation is found, we can modify the treatment guidelines, 

which will help in future diagnostic and therapeutic workup of cholelithiasis 

patients. 
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AIMS AND OBJECTIVES 

 

1. To estimate the prevalence and association of hypothyroidism in diagnosed cases 

of gall stone disease. 

2. To estimate serum lipid profile parameters in patients with gall stone diseases 

who are hypothyroid. 
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HYPOTHESIS AND SCIENTIFIC JUSTIFICATION 

 

HYPOTHESIS: 

Null hypothesis : there is no association between hypothyroidism and gall 

stone diseases. 

Alternative hypothesis :  there is an association between hypothyroidism and gall 

stone diseases 

SCIENTIFIC JUSTIFICATION OF THE STUDY: 

From the studies seen all studies have been done mostly in South America, 

America, Chile, northern parts of India, and in south mostly urban places. There has 

been not much literature from south Indian rural areas.  All the available literature is 

from urban areas. Therefore I would like to do a study here in the rural parts of 

Tamil Nadu to see the prevalence and association in this place. 
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REVIEW OF LITERATURE 

 

Thyroid function: 

 The normal reference values for thyroid hormones are as follows- 

 Thyroid hormones Normal reference values1 

T3  0.8-2ng/ml 

T4 5.1 -14.1 microgram/dl 

TSH 0.5-5.0 microU/ml 

FT4 0.93-1.7ng/dl 

1) Tests for Thyroid Function1 

Multitudes of tests are available for evaluation of thyroid functions. No 

single test is sufficient in all diseases. The results are interpreted with context to 

patient's clinical condition.  

Serum Thyroid-Stimulating Hormone (TSH) 

Barrett K et al explained that the principle behind serum TSH is that 

monoclonal TSH antibodies are bound to a solid matrix and bind serum TSH1. 

Similarly, a second monoclonal antibody, labeled with radioisotope enzyme/ 

fluorescent tag binds to a separate epitope on TSH.  

The sample is kept aside for 60 minutes, after which it is washed by specific 

solution to remove unbound TSH conjugate. Thereafter, chemiluminescent substrate 

is added and sample is read. The total sum of serum TSH is the amount of bound 

secondary antibody (immune metric assay).  
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It is the anterior pituitary gland that detects free T4 levels in the blood and 

secretes TSH. Therefore, there lies an inverse relationship; small changes in free T4 

can cause large increases in TSH levels. This is why TSH assays are used for 

diagnosing hyperthyroidism, hypothyroidism and for optimizing the T4 therapy. 

Total T4 and T3 levels 

Total T4 levels and T3 levels are measured using radioimmunoassay. They 

both measure the bound as well as free components of the hormone.  

Total T4 levels indicate thyroid gland function. 

T3 levels indicate peripheral metabolism of thyroid hormones.  

Total T4 levels can increase in many conditions like- 

1) Hyperthyroidism 

2) Elevated thyroglobulin (Tg) due to pregnancy,  

3) Estrogen/progesterone use  

4)  Congenital diseases.  

Similarly, total T4 levels decreases in  

1) Hypothyroidism,  

2) Anabolic steroid use  

3) Protein-losing disorders like nephrotic syndrome.  

Individuals with reduced T4 disorders can be euthyroid, therefore T3 levels are 

useful in diagnosis of early hypothyroidism. 

Free T4 and Free T3 levels 

The radioimmunoassay-based tests are sensitive measurement of biologically 

active thyroid hormone. Free T4 estimate are not performed routinely and use of this 
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test is restrained to early hyperthyroidism cases only. This is because in early 

hyperthyroidism total T4 levels may be normal but free T4 levels are raised. 

Therefore in early diagnosis of hyperthyroidism we measure free T3. 

In Refetoff syndrome, patients have an end organ resistance to T4. In such 

cases T4 levels will rise, but TSH levels will remain normal.  

  Free T4 levels are measured using T3 resin-uptake test. In this test, serum 

radiolabeled T3 is given to the patient. If free T4 levels are high, it will bind to 

hormone binding site. Now due to increased T4 levels, there are lesser hormone-

binding sites for T3. Therefore, more T3 binds with an ion-exchange resin and the 

T3-resin uptake are increased2. 

Thyrotropin-Releasing Hormone (TRH) 

This test assesses the pituitary TSH secretory function.  It is done by 

administering 500 g of TRH intravenously to the patient. After 30 and 60 minutes 

patient TSH levels are measured. TSH levels increasing by 6 IU/mL, denotes normal 

study. 

Thyroid Antibodies 

Thyroid antibodies include  

1) antimicrosomal or anti-TPO 

2) anti-Thyroglobulin  

3) thyroid-stimulating immunoglobulin (TSI).  

Anti-Thyroglobulin and anti-TPO antibody levels do not determine thyroid 

function, but rather indicate the underlying disorder, mostly an autoimmune 

pathology like autoimmune thyroiditis.  
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 It has been seen that 80% of patients with Hashimoto's thyroiditis have 

elevated thyroid antibody levels; however, levels may also be increased in patients 

with Graves' disease, multinodular goitre and with thyroid neoplasms1,2. 

Serum Thyroglobulin (Tg) 

Thyroglobulin is made by normal and abnormal thyroid tissue and is released 

in circulation in small amounts. 

It is known to increases dramatically in destructive processes of the thyroid 

gland. Thus it’s useful to measure Tg levels in patients with differentiated thyroid 

cancer for recurrence, particularly after total thyroidectomy and RAI ablation.  

Elevated anti Tg antibodies should be measured too.2 

Serum Calcitonin  

It is a 32-amino-acid polypeptide. It is secreted by C cells. Its functions are 

to lower serum calcium levels. It is the marker for medullary carcinoma of thyroid. 

2) Thyroid Hormone Synthesis 1 

 When organic iodide is oxidized and bound, it couples Thyroglobulin with 

tyrosine moieties to form iodotyrosines. These are of two types - 

1) a single conformation (monoiodotyrosine [MIT])  

2) a coupled conformation (diiodotyrosine [DIT]).  

      The enzyme needed for formation of DIT and MIT is thyroid peroxidase. It is 

well characterized and helps in organification and storage of inorganic iodide.  

 MIT and DIT coupling further forms the hormones T4 and T3.  

           Coupling of two molecules of DIT forms T4.  

           Coupling of a molecule of MIT with a molecule of DIT forms T3.  
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 The majority of thyroid hormone released is T4, which is deiodinated in 

periphery and converted to its active form T3. Apical follicular cell membrane 

regulates the release of T3 and T4 by forming multiple pseudopodia. It also 

incorporates thyroglobulin into small vesicles, which are then brought within the cell 

apparatus.  

 Within the vesicles, lysosomal hydrolysis occurs. Thereby T3 and T4 freely 

pass through the basement membrane and get absorbed into the circulation. In 

plasma, 99% of each of the hormones are bound to serum proteins.2  

 

 

Fig. 1 Mechanism of action of thyroid hormone 

 

3) Regulation of Thyroid Hormone Secretion 1 

Tri iodothyronine and Thyroxine  

 The thyroid hormone production is regulated by hypothalamic-pituitary-

thyroid axis and its release controlled by endocrine feedback system. TSH is 

secreted in a pulsatile manner by the anterior pituitary gland. 
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 TSH has following functions- 

1) It is the thyroid gland regulator.  

2) It is a major growth factor for the thyroid.  

3) It stimulates thyroid cell growth and differentiation.  

4) Regulates iodine uptake 

5)  Organification and release of T3 and T4 from Tg.  

6) Also seen to stimulate the growth of thyroid cancer cell lines in vitro. 

 TSH has two subunits.  

1) The α subunit being similar to other anterior pituitary hormones. 

2) The β subunit is unique to TSH. 

 Surface receptors on thyroid regulate TSH activity. These interact with 

guanine protein, causing stimulation to produce cyclic adenosine monophosphate 

(AMP), this cyclic adenosine monophosphate causes synthesis of Thyroid 

hormones.  

  Receptors that are coupled with G proteins have 7 trans membrane spanning 

domains with cytoplasmic and extracellular loops. The first three of these 

cytoplasmic loops have an important relationships in mediating the TSH-dependent 

increase in cyclic AMP production and thereby stimulating thyroid hormone 

production.  

 TSH regulation is by feedback mechanism. The hypothalamus activation 

causes an increase in thyrotropin-releasing hormone (TRH).  

           Peripheral thyroid hormone levels and release of TSH from the anterior 

pituitary enhance TRH secretion. 
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 Negative feedback by increased peripheral levels of T3 and T4 can affect 

TSH secretion. Peripheral T4 deiodination in the pituitary and conversion to T3, also 

directly inhibits the release and synthesis of TSH.  

              It may be that T3 causes down-regulation of TRH receptors on the surface 

of anterior pituitary cells, thereby decreasing local responsiveness to TRH.  

 Multiple conditions have a direct stimulatory effect on thyroid hormone 

release and production. They include- 

1) Human chorionic gonadotropin 

2) Hydatidiform moles 

3) Catecholamines 

Those causing inhibitory effect on thyroid hormone release and production include- 

1) Glucocorticoids.  

2) Chronic hyperthermia  

3)  Starvation  

 Thyroid hormone storage is by intrinsic auto regulating factors. In areas 

where dietary iodide is excessive, the thyroid gland have auto regulated to inhibit 

uptake of iodide into follicular cells. The reverse is true in iodide deficiency. In 

Wolff-Chaikoff effect there is an initial increase followed by suppression in 

organification1. 

Thyroglobulin (Tg) 

 Tg is the primary component of the colloid matrix contained within the 

follicle. Tg facilitates conversion of MIT and DIT into T3 and T4. This process is 
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accompanied by escape of Tg into the peripheral bloodstream, where it can be 

assayed. Excess peripheral levels of iodine inhibit further release by enhancing Tg 

resistance to proteolysis1. 

 Peripheral Tg is used for evaluation of thyroid tumours- benign or malignant. 

Measurement of peripheral Tg has predictive value for recurrence of well-

differentiated thyroid carcinoma either locally or in metastatic deposits after initial 

total thyroidectomy.2 

Calcitonin 1 

 Calcitonin principal function is to inhibit calcium absorption by osteoclasts. 

This in turn leads to reduction in peripheral serum calcium levels. Calcium and 

pentagastrin infusion increases calcitonin secretion. Calcitonin action takes place on 

surface receptors of osteoclasts. However, there is no resultant marked decrease in 

calcium levels. In fact, in patients with clinical calcitonin excess syndromes, like 

medullary carcinoma of the thyroid only little alteration in peripheral calcium 

metabolism is noted. Calcitonin levels are assessed in primary or recurrent MCT.  

4) Peripheral Action of Thyroid Hormones 1,3 

 T3 hormone is more potent in the periphery. T4 has very low potency in periphery3. 

Action of thyroid hormones consists of interaction of T3 with the nuclear TR.  

 “TR belongs to the steroid hormone receptor family”. Genes regulating TR 

production and activity are 

o α form – on chromosome 17 

o β forms – on chromosome 3. 

 The receptor controls the expression of the genes within the tissue.  
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 Alpha forms are seen in central nervous system. 

 Beta forms are seen in the liver.  

 Expression of TR may be regulated by peripheral thyroid hormone 

concentrations; low peripheral serum thyroid hormone concentrations appear to 

result in an increase in TR numbers as a compensatory response. 

 The amount of peripheral thyroid hormone controls the gene expression of TR, 

therefore low serum thyroid hormone increases TR number and high serum 

thyroid hormone reduces TR numbers. 

 Another role of TR is the clinical manifestations it produces in different tissues like 

T3 acts on pituitary gland by the gene regulation causing increase in TSH secretion. 

T3 also increases contractility of heart, by gene regulation in cardiac muscle. 

 In the periphery T3 and T4 are in bound form. They bind to thyroxine binding 

globulin. T4 additionally binds to albumin also. 

 In females, during increased estrogen levels like when using Oral contraceptive 

pills or pregnancy, thyroxine-binding globulin increases in number, so there is 

an increase in T4 binding. In such cases, patients are clinically euthyroid, as free 

T4 levels are not changed. 

 Thyroid hormones cannot pass from extracellular space in bound form. Only in 

free forms they diffuse into other tissues. Mostly, T4 converts to T3, the active 

form in liver and plasma. This then diffuses in free form to other tissues to affect 

metabolic activities of the tissues. 

 T3 has a half-life of 8-12 hours.  

 T4 has a half-life of one week.  

           Therefore, in the periphery, thyroid hormones have a slow turnover time. 
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5) Transport & Metabolism of Thyroid Hormones  

Protein Binding 

 T4 and T3 are lipid loving. In plasma, in their free forms, they stay in 

equilibrium with the protein bound thyroid hormones. Protein binding is important 

because it maintains a large pool, this in deficient or requiring high metabolic state 

conditions can be used as and when required. 

           The free forms of thyroid hormones are the physiologic active forms and 

cause inhibition of secretion of TSH, by negative feedback mechanism to the 

pituitary gland. 

 

 

Fig. 2:  Regulation of thyroid hormone synthesis 
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The plasma proteins that bind to thyroid hormones are  

1) albumin 

2) transthyretin  

3) thyroxine-binding globulin 

4)  prealbumin  

Albumin has maximum binding capacity to T4 while Thyroxine binding 

globulin has the least capacity. However, the avidity with which the protein bind is 

such that most of the circulating T4 is bound to TBG. Only small amounts of T4 are 

bound to transthyretin and albumin.  

 Transthyretin half-life is of 2 days 

 TBG has half-life of 5 days 

 Albumin has half-life of 13 days. 

 The properties that show a substance having strong affinity to bind to 

proteins are as follows: 

 In plasma approximate 99% of T4 stays in bound form due to its lipophilic 

nature. Only 2% stays in free forms. There is very little T4 excreted in urine. Its 

biological half-life is long and it is less distributed overall in the body. 

 The properties that show a substance having strong affinity to bind to 

proteins are as follows: 

 T3 is not much bound, very little of T3 in plasma is present in free form. It 

has a shorter half-life.  

 Also, has a fast action in tissues due to its quick diffusion. 
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6) Effects of thyroid hormones:2 

 T4 and T3 are secreted by thyroid into the circulation. In periphery T4 is 

converted into the active form T3. The main Characteristic of Thyroid hormone is 

that it affects all cellular functions in the body.  

Thyroid hormone responses are of two types:  

1. Regulation of the energy consumption and metabolic activity, along with 

muscular activity in adult mammals. 

2. Postembryonic and perinatal growth and development. 

 Actions of thyroid hormone stimulation are explained by their interaction 

with the nuclear receptors. These thyroid hormone receptors (TR) are specific to 

each thyroid hormone. These include - TRa1, TRb1 or TRb2.  

 Lazar MA showed this ligand-receptor complex binds to Thyroid hormone 

response elements in the target genes. This regulates the rate of synthesis of specific 

messenger RNAs, resulting in a change in activity of the cognate proteins, thereby 

altering rate of the metabolic process3.  

7) Metabolism of Thyroid Hormones1,3 

 T3 and T4 are deiodinated in the liver and kidney. Deiodination of these 

hormones breaks down these hormones and provides a supply of T3, which causes 

the physiological thyroid secretions.  

            Deiodinases convert about one-third T4 to T3 and one-third reverse T3 to T2. 

Remaining T4 undergoes other metabolic pathways like glucoronidation and 

sulfation. Tissues having very high T3/T4 ratios because of expression of specific 

deiodinases are the pituitary and the cerebral cortex  
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 Some T4 and T3 are further converted to deiodotyrosines by the enzyme 

deiodinases. In the liver, T4 and T3 conjugation occurs. These conjugates then enter 

the bile and further into the intestine. These conjugates are thereafter reabsorbed or 

excreted in stool. In addition, some T4 and T3 pass directly from the circulation to 

the intestinal lumen, amounting to 4% daily loss. 

8) Hyperthyroidism: 2 

 Hyperthyroidism is a common endocrinology disorder in women.  

 Grave disease is mostly seen in younger patients. Toxic nodular goiter is 

more common in older age group. 

In hyperthyroidism the basal metabolism rate is elevated. This leads to 

accelerated breakdown of proteins, carbohydrates and fat. 

TSH levels are the diagnostic test of choice. Confirmatory test include 

measurement of serum free T4 (FT4).  

In patients without any eye diseases, thyroid radioiodine(I)131 uptake study 

should be done. It is performed so as to establish the cause of thyrotoxicosis.  

9) Hypothyroidism:  

 Hypothyroidism is a common disorder amongst women. The prevalence of 

subclinical hypothyroidism, in women with age greater than 60 years is 20%2. 

 Hypothyroidism is a state resulting in deficiency of thyroid hormones (TH), 

there will be reduced T3 and T4 levels and a resulting increase in TSH from the 

feedback mechanism. Other conditions causing hypothyroidism include 

hypothalamic/ pituitary disorders, generalized tissue resistance and disorders 

affecting the thyroid gland 4.  
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Symptoms of hypothyroidism are 

 Tiredness, weakness 

 Dry skin, hair loss 

 Weight gain 

 constipation 

 Cold intolerance 

 Difficulty in concentration and poor memory 

 Dyspnoea 

 Hoarse voice 

 Menorrhagia (later oligomenorrhoea or amenorrhoea) 

 Paraesthesia  

 The laboratory hallmark test for primary hypothyroidism is an increased 

serum TSH concentration. In clinical hypothyroidism serum FT4 levels are reduced. 

In the subclinical form, patients show no symptoms, TSH is high and free T4 

remains unchanged. 

10) Hypothyroidism and its effect on cholesterol metabolism: 

 It has been observed that serum cholesterol increases in patients with 

hypothyroidism. There is an elevation in total cholesterol and total triglyceride 

levels. Also, patients with overt hypothyroidism show more percentage of 

dyslipidemia. 

            There is a reported association between hypothyroidism and cholesterol 

gallstones in women. The causes are multifactorial. 



Review of Literature 

 Page 19 
 

11) Thyroid hormones and smooth-muscle2: 

  Thyroid hormone causes contraction of the vascular smooth muscles. 

This effect on the vascular smooth muscle are mediated by intra nuclear binding 

of Thyroid hormone to the TR. 

   Hypothyroidism also causes gastrointestinal hypo activity. Reduction in 

anal canal pressure and reduced colonic activity is noted in hypothyroid rats, 

whereas improvement seen by T4 replacement therapy. In hypothyroid cats, a fall 

in lower oesophageal sphincter (LES) pressure has been documented.4 

12) Hypothyroisim and gall stone disease  

Volzke H, Laukkarinen et al studies observed that in hypothyroid states, 

the following changes were seen, 

1. Decreased cholesterol metabolism in liver, resulting in bile cholesterol 

supersaturation, this impaired the contractility, motility and filling of the 

gallbladder, leading to the retention of cholesterol or nucleation and 

growth of gallstones.5,6 

2. There was reduced bile secretion from hepatocytes resulting in impaired 

clearance of precipitates from the bile ducts7,8. 

3. Finally reduction in Sphincter of Oddi relaxation resulting in slowed bile 

flow, thereby causing gallstone formation.9,10  

   Recent studies demonstrate that there is low bile flow in hypothyroid 

subjects. Furthermore the sphincter of Oddi expresses thyroid hormone 

receptors and thyroxine has a direct pro-relaxing effect on the sphincters , so in 
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deficient states there is contraction of sphincter of oddi causing bile stasis. These 

two reasons may promote gall stone formation. 

         The link between thyroid failure and disturbance of lipid metabolism that 

may consecutively lead to change in composition of bile is also known.11 

GALL BLADDER 

1) EMBRYOLOGY OF GALL BLADDER 

The extra hepatic biliary system and gallbladder arise from the hepatic 

diverticulum. The cystic duct and the gallbladder primordium develop by the end of 

4th week of intra uterine life. 

 The large liver bud forms liver and biliary tract. The hematopoietic and 

fibrous tissue along with Kupffer cells is derived from mesenchyme of the septum 

transversum. Gallbladder and bile duct are formed from caudal part of liver bud.13 

2) ANATOMY OF THE GALL BLADDER 

Nagral S concluded gall bladder is a pear shaped organ of about 7 -12 cm in 

length. It has a capacity to store bile of 30-50 ml. it is situated on the undersurface of 

liver in a fossa. Its position is varied. It mostly presents between segments IV and V 

of the liver. Sometimes, gallbladder is embedded within the liver, this is known as 

‘intrahepatic pattern’ gallbladder. In some cases it may have own mesentery and 

called “mesenteric pattern” of gallbladder. 

The hepatic portion of gall bladder is attached to the liver by mesentery 

which has a good vascular and lymphatic supply, whereas the extra hepatic portion, 

aka anteriorly the gallbladder is covered by peritoneum, which is continuous with 

that of liver. 
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The gall bladder has 4 parts: 

a. Fundus: it is located at the angle of ninth costal cartilage at intersection of right 

border of rectus sheath and left of hepatic flexure of colon. It is lateral most part 

and may touch the anterior abdominal wall too. 

b.  Body: this part lies in the gallbladder fossa. It is continuous with the neck. It is 

proximal to porta hepatis and contains short mesentery, which has the cystic 

artery. The liver lies above it and the transverse colon and first and second parts 

of duodenum lie below it. 

c. Neck: lying in the hepatoduodenal ligament, it is the narrowest part. It turns up 

and forwards and then abruptly turns back and downward to continue as cystic 

duct.  

d. Infundibulum: it is the angulated portion between neck and entrance of cystic 

artery. Also called the ‘Hartmann's pouch’, which in dilated stages is an out 

pouching of the medial wall. This pouch is often associated with stone 

impaction.  

Calot's triangle14,15 

Calot described this famous triangle in 1891. It is also known as 

hepatobiliary or cystohepatic triangle. 

The upper/ superior border is formed by the inferior surface of the liver 

while lower border by the cystic duct and medially by the common hepatic duct. 

Calot triangle contains primarily cystic artery, lymph node of Lund, accessory right 

hepatic artery. Rarely accessory hepatic ducts can be also noted in the triangle. 
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Fig. 3: Calot’s triangle 

Cystic Duct 15,16 

The cystic duct connects gall bladder to common hepatic duct. It has a 

variable length between 2-4cms, with 20% being less than 2cm in length. It is 2–3 

mm wide. It joins the gall bladder at the neck in an acute angle.  

The mucus membrane of the cystic duct, like the mucosa in gall bladder are 

having valves or folds for bile storage, they are about 5-12 in number and called as 

spiral valve of Heister. 

Sphincter of Oddi 

The sphincter of Oddi constitutes of muscle fibers which contains three 

sphincters, 

1) sphincter  papillae 

2) main pancreatic duct sphincter/ sphincter pancreaticus 

3) common bile duct sphincter/ sphincter choledochus 

The main function of sphincter of oddi is to direct the direct the flow of bile 

and pancreatic juice into the duodenum and to prevent its backflow. 
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Fig. 4: Sphincter of Oddi 

Blood supply  

a) Arterial supply: 

The cystic artery supplies the gall bladder. The cystic artery has variable 

origin. It can be a branch of any of following arteries- 

1) right hepatic artery (maximum ) 

2) left hepatic artery 

3) gastroduodenal artery 

4) superior mesenteric artery 

5) superior pancreaticoduodenal artery 

The course of the cystic artery in the Calot's triangle is also variable. 

Classically, the artery is in the center of the triangle, but it can have variations. It 

gives off an anterior/ superficial branch and a posterior/deep branch. Lastly, it also 

supplies cystic duct and CHD. 
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The cystic artery also gives branches to the hepatic ducts and proximal 

portion of the common bile duct. Cystic artery may sometimes arise from hepatic 

artery proper or rarely from gastro duodenal artery. 

b) Venous drainage: 

It is divided into two parts- 

1) Hepatic surface - small veins drain blood from the gall-bladder bed that 

break into smaller capillaries directly in the parenchyma of the liver.  

2) Peritoneal surface - one vein drains fundus and body of gall bladder. 

Another vein drains neck, cystic duct and hepatic ducts. These together 

enter the liver with the ascending veins of the CBD. 

Lymphatic drainage of gall bladder 18: 

The lymphatic drainage are well studied and are classified into three pathways- 

1. The cholecysto-retropancreatic pathway, is the main pathway and has two 

routes- 

a) Running posteriorly from anterior surface of CBD towards right. it is having 

a spiraling course. 

b)  straight down the posterior surface of CBD.  

At the retro-portal segment, it ends into the principal retro-portal lymph node. 

2) The cholecysto-celiac pathway – in this pathway, lymphatics run to the left of the 

hepatoduodenal ligament to end in celiac nodes. 

3) The cholecysto-mesenteric pathway- in this lymphatics go in front and left of the 

portal vein and end in superior mesenteric nodes. 
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These three pathways meet near the left renal vein, and drain into abdomino-

aortic lymph nodes. 

Nerve supply 19: 

Innervation of the gallbladder occurs through three routes by Yi S.  

1. Parasymphathetic fibers from vagus 

2.  General sensory fibers from hepatic plexus of anterior vagus and celiac 

division of the posterior vagal trunk following hepatic artery. 

3. Preganglionic symphathetic fibers reach celiac plexus by greater thoracic 

splanchnic nerves. Post ganglionic sensory pass hepatic plexus to reach liver. 

4. Fibers (mostly afferent) from the right phrenic nerves sends offshoots 

forward via the hepatic, phrenic and celiac plexus to gall bladder. This is 

why referred pain in between the shoulder blades occur in patients with pain 

in right hypochondrium. 

3) HISTOLOGY OF GALL BLADDER20 

The gall bladder has the following layers from outside to inside: 

1) serosa 

2) adventitia 

3) fibromuscular layer 

4) mucosa 

 Serosa is formed by mesothelium. 

 Adventitia is a dense connective tissue containing large blood vessels, 

lymphatics, elastic fibers, autonomic innervation and adipose tissue. 

 Fibro muscular layer is made of elastin and collagen fibres. 
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 There is no muscularis and submucosa layer seen in the gall bladder. 

 Mucosa has tall columnar epithelial cells. There are no glands in the mucosa. 

It has many folds, which form diverticula in the mucosa and are the areas 

where bacteria accumulate and chronic inflammation ensues. 

4) BILIARY MOTILITY: 

PHYSIOLOGY:- 

 Hepatocytes make bile and drain into right and left hepatic duct via hepatic 

canaliculi. From here, bile enters the common hepatic duct and enters gall bladder 

via cystic duct. This later drain into duodenum via common bile duct. 

 The physiological mechanisms of gallbladder are- 

1) Mucosal absorption of water, sodium, chloride, bicarbonate ions, which 

concentrates the bile, salts. 

2) Bile contains carbonates and calcium; the epithelial cells absorb these. 

Contraction of smooth muscle forces bile into the duodenum.  

 The Sphincter of Oddi (SO) is a three-valve sphincter, having opening for 

CBD and main pancreatic duct as they both enter the second part of duodenum. The 

sphincter is a muscular complex, having intrapancreatic and intrabiliary sphincteric 

mechanisms. The SO has a baseline zone of elevated pressures with superimposed 

phasic contractions. It is cyclical and closely related to the migrating motor 

complexes (MMC).  

The tonic phasic contractions contribute by - 

(1) Prevention of duodenal reflux into pancreatic and bile ducts  

(2) Promoting gallbladder filling.  
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There is neural influence on the SO via symphathetic and parasympathetic 

system, however hormones play a significant role. 

The peptide hormone cholecystokinin (CCK) is a potent inhibitor of the  

sphincter of oddi. 

CCK produces  

1. Powerful contraction of the gallbladder,  

2. Reduction in sphincter of oddi resistance 

3. Enhancement of flow of biliary contents into the duodenum. 

Hepatic bile concentration in the gallbladder is caused by the trans mucosal 

absorption of water and electrolytes.  

 The basal pressure of the SO is higher than that of bile and pancreatic duct. 

Phasic contractions occur 3 to 8 times per minute. The pressure gradient at the SO 

inhibits the flow of bile into the duodenum and favors its entry into the 

gallbladder21.  

 However, bile flow into duodenum occurs during feeding and fasting, 

correlating with the MMC phases. Therefore, in between meal times this flow prevents 

stasis of bile and biliary debris in the gall bladder. 

 Gallbladder filling during digestion depends on amount of bile being secreted 

by liver and resistance to flow of bile produced by the sphincter of Oddi.  

 During fasting, periodic contractions empty concentrated viscous bile.   

 During digestion, intake of food causes an increase in hepatic bile flow and 

contraction of gall bladder with a subsequent reduction in the pressure of the SO. 

This causes bile flow into duodenum.  
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 When amplitude of the sphincter of oddi contraction reduces, the basal 

pressure in the gall bladder also drops.21 

 Thus, bile flow from the liver into gall bladder and finally coming into the 

small intestine (duodenum second part) is controlled by neural, motor, hormonal 

factors which show their effect on the sphincter of oddi and gall bladder.  

5) CONTROL OF GALLBLADDER 23:  

 Gallbladder motility is controlled by neural and humoral mechanisms.

 The innervation of the gallbladder plays a facilitating role in the effect of the 

gastrointestinal hormones and peptides, which are the prime regulators of 

gallbladder motility. Endogenous Cholecystokinin is the main driving force behind 

gallbladder emptying.  

 Cholecystokinin causes gallbladder contraction as measured by an increase 

in gallbladder pressure and emptying in vivo. Several forms of the Cholecystokinin 

peptide are released from the duodenal mucosa in response to luminal acid and 

nutrients, in particular fat and amino acids. 

 The action of Cholecystokinin on the gallbladder is mediated by direct 

binding with a specific receptor on the smooth-muscle cells of the gallbladder wall. 

The response of the gallbladder to Cholecystokinin is calcium (Ca2
+) – dependent 

and also mediated by cholinergic vagal neurons.  

 Release of Cholecystokinin is inhibited by the presence of pancreatic 

enzymes, particularly trypsin, and also, in a negative feedback fashion, by the 

presence of bile salts in the duodenal 23.  
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Others exerting potentiating or inhibitory Cholecystokinin actions are,  

 Secretin, potentiating but alone does not effect gallbladder muscle.  

 Substance P has stimulant properties. 

 Motilin has stimulant properties 

 Neurotensin has stimulant properties. 

 Histamine H1-receptor stimulation causes contraction of gall bladder and H2-

receptor stimulation causes relaxation of the gallbladder muscle.  

 Pancreatic polypeptide (PP) relaxes the gallbladder. It facilitates gallbladder 

refilling, thereby reducing intraluminal gall bladder pressures.  

 VIP has vagal inhibitory efects and reduces resting gallbladder pressure. 

 Acetylcholine (ACh) and Cholecystokinin have stimulating effects.  

 Somatostatin having inhibitory properties. 

 Peptide YY (PYY) potentiates gall bladder filling. 

 Oestrogen and progesterone have inhibitory effect. During pregnancy, resting 

gallbladder volume increases. There is delayed emptying of bile from gall 

bladder in response to a fatty meal. This is attributed to progesterone rise during 

pregnancy. 

 Everson GT confirmed prostaglandins have potent effects on gallbladder 

motility.25 Human gallbladder strips in vitro contract in a dose-dependent 

fashion in response to several different prostaglandins.26 
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6) Control of the sphincter of Oddi 23 

Neural control and hormonal control: 

 The control of SO motility takes place via interplay of extrinsic and intrinsic 

nerves and gastrointestinal hormones.  

 The SO is regulated by excitatory and inhibitory neural pathway. The role of 

sympathetic and parasympathetic extrinsic nerves in the control of SO motility has 

been studied, but the results are ambiguous. 

7) GALLSTONES 

Gallstones can be found in  

a) gallbladder 

b) extra hepatic bile duct (choleduocholithiasis) 

c) intrahepatic bile ducts. (hepatolithiasis) 

CLASSIFICATION OF GALLSTONES27,28 

They are classified as follows- 

 Inflammatory stone 

 Metabolic stone 

 Pure pigment- Black/ brown 

 Calcium bilirubinate 

 Pure cholesterin  

 Combination stone 

 Primary metabolic and secondary inflammatory 

 Stasis stone 

 Primary in common duct (earthy) 
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   Japanese classification of gallstones27                                                                                                   

 Pure cholesterol stone 

 Combination stone 

 Mixed stone 

 Pigment stone 

 Black stone 

 Calcium bilirubinate stone 

 Rare stone 

PATHOGENESIS AND TYPES OF GALLSTONES 

1. Cholesterol stones: 29,30 

These are more than 70% cholesterol. Usually oval in shape, measuring 

approximately 2-3cm. They have color variation from light yellow to dark green to 

brown. Mostly are radial fashion on cross section. 

 Combination stones are pure cholesterol stones initially which later gets an 

outer layer of pigment. Its cut surface shows two separated layers, outer pigmented 

and inner cholesterol.  

The factors contributing to formation of cholesterol stones are- 

1) Supersaturation of cholesterol in bile,  

2) Nucleation of crystals in the gall bladder 

3) Impaired motility leading to defective emptying. 
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Fig. 5:  Cholesterol stones 

2. Pigment stones:31,32,33 

They are made up of calcium bilirubinate which forms 40- 60% of its dry 

weight. The cholesterol content is less than 25-30%. It also has calcium carbonate, 

calcium phosphate, calcium fatty acids as contents and is hence radiographically 

visible that is its radioopaque.  

They are usually small in size and darker in color. They can be of two types: 

1. Black stones: seen in hemolytic disorders. Cross section shows amorphous 

appearance, they contain calcium carbonate and calcium phosphate.  

2. Brown stones: They are often caused by stasis and subsequent infection. These 

contain calcium fatty acids. Cross section shows concentric layers. 

 

Fig.6: Pigment stones 
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3.  Mixed stones 32 

Cross section is concentric and radial and it contains components of 

cholesterol and pigment, which are mixed in its layers. Shape of these stones varies 

from round to faceted. They could be yellowish white, yellowish brown, greenish 

brown or black brown32. 

 

Fig. 7: Mixed stones 

EPIDEMIOLOGY OF GALLSTONE DISEASE 

Prevalence and incidence: 

           Gallstones are common in the Western world. Women have two more times 

chances than men to get gallstones. Prevalence of gallstones in women between ages 

20-55 varies between 5%-20% and > 55 years is 25-30%. Prevalence in men is 

approximately is half of that women34.   

Age, gender and ethnicity are the most important factors affecting 

prevalence36.  American Indians and Mexican Americans have higher prevalence in 

comparison to Afro-Americans. Pima Indians in southern Arizona account for the 

highest recorded prevalence of gallstone disease, with figures of above 70% in 

women aged 25 years or more37. 
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Risk factors of gallstone disease  

1) Age: Gallstones are very rare in the paediatric age group, except in hemolytic 

states. The rate of gallstone disease increases after 40 years of age and the 

incidence of gallstones between the ages of 40-69 years was 4 times higher than 

the younger group38. 

2) Sex: women have higher prevalence due to pregnancy and sex steroids.39,40. 

3) Family history and genetics: Genetics play a significant role in gallstone disease. 

Gallstones occur more than twice as often in the family group. Females having 

increased risk41. 

4) Pregnancy: The risk of gallstone disease is related to both the frequency and 

number of pregnancies.25, 26 This is because of, 

a. During pregnancy there are changes in bile acid synthesis characterized 

by overproduction of bile acids like chenodeoxycholate, which reduces 

the ability of bile to solubilize cholesterol. 

b. Estrogen induces increase in cholesterol secretion and progesterone 

induces reduction in bile acid secretion, resulting in supersaturation. 

c. Progesterone induced slowing of gall bladder emptying causes bile stasis 

and gallstone formation.  

5) Ceftriaxone is excreted by bile. When supersaturated for example bile stasis in 

intensive care unit patients, ceftriaxone complexes with calcium and precipitates 

out of bile.25,26. 
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6) Oral contraceptives and estrogen replacement therapy: Oral contraceptive use 

has a slight higher risk of gallstone disease. Women under the age of 40 years 

and those taking high-dose estrogen (>50 mcg) preparations have the greatest 

added risk of gallstones.  

7) Diabetes mellitus: This is not well understood. Hepatic insulin resistance appears to 

be important.  

8) Obesity: it is due to enhanced cholesterol synthesis and secretion. The risk is 

higher in women, morbidly obese and younger age groups44. 

9) Rapid weight loss: This is a risk factor. In low calorie diet, there is change in 

composition of bile. The mucin content in bile is increased by 18 fold and the 

calcium concentration rises by 40%. These factors promote cholesterol 

nucleation and stone formation29.  

10) Decreased physical activity: Physical activity is found to have a reduced risk of 

symptomatic cholelithiasis40. 

11) Deranged lipid profile: gall stones are seen with increased levels of triglycerides 

and reduced incidence noted in cases with increased high density lipoproteins. 

12) Serum bilirubin: Patients with mean bilirubin levels in the highest decile had an 

increased risk of symptomatic gallstone disease compared with patients who had 

lower mean bilirubin levels40. 

13) Cirrhosis: The increased risk may be due to reduced hepatic synthesis and 

transport of bile salts and unconjugated bilirubin.  
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14) Gallbladder stasis: If bile remains in the gall bladder for a long duration, it 

becomes overly concentrated with cholesterol, hence promoting stone formation. 

Examples are spinal cord injury, prolonged fasting due to normal enteral 

stimulation of gall bladder activity, long duration of total parenteral nutrition due 

to normal enteral stimulation of gall bladder activity, in patients with ileal 

resection where there is interruption of the enterohepatic circulation of bile acids 

causing reduction in hepatic bile acid secretion, thereby altering composition of 

hepatic bile-supersaturating with cholesterol, excess somatostatin (as in 

somatostatinoma or long-term administration of the somatostatin analogue 

octreotide in the treatment of acromegaly and other disorders) probably via 

reduced cholecystokinin  release is a potent inhibitor of gallbladder emptying.22 

15) Other drugs: Clofibrate, bezafibrate and other fibrates are cholesterol lowering 

agents that reduce bile acid secretion by inhibiting the rate limiting enzyme in 

bile acid synthesis, cholesterol 7-alpha-hydroxylas which results in cholesterol 

supersaturated bile and stone precipitation. Ceftriaxone causes biliary sludge 

formation. Biliary excretion accounts for up to 40% of ceftriaxone elimination 

and drug concentrations in bile can reach 200 times that of the serum.  

16) Crohns’ disease: These patients are prone to pigment gallstones reflecting an 

increased concentration of bilirubin conjugates, unconjugated bilirubin, and total 

calcium in the gallbladder bile due perhaps to altered enterohepatic cycling of 

bilirubin. 

17) Hemolysis: Disorders causing hemolysis cause pigment gallstones (hereditary 

spherocytosis, sickle cell anaemia, and Thalassaemia)45. 
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PROTECTIVE FACTORS46,47 

(a) Ascorbic acid: The benefit may be due to its effects on cholesterol 

catabolism. 

(b) Statins 

(c) Coffee: It has several effects on hepatobiliary processes involved in 

cholesterol gallstone formation. 

(d) Protein and nuts 

(e) Poly and monounsaturated fats: These inhibit cholesterol gallstone 

formation. 

CLINICAL MANIFESTATIONS46,47 

1. Asymptomatic: incidental asymptomatic gallstones are being diagnosed today as 

a result of routine use of ultrasonography in patients with abdominal complaints. 

2. Digestive symptoms: Food intolerance, acid regurgitation, heartburn, bloating, 

constipation and diarrhea may co-exist in patients with gallstone disease. 

3. Biliary colic: This is a severe pain in the right upper quadrant or epigastrium, 

sometimes radiating to the back and subscapular region, lasting for 1-5 hours. 

The pain is usually constant without free intervals. It may be aggravated by 

meals and sleep can be disturbed. There can be associated nausea and vomiting. 

There is usually no fever or local abdominal tenderness. 

4. Right hypochondrium pain: There could be severe pain in the right upper 

quadrant, aggravated at night and provoked by fatty meals. 

5. Jaundice: Due to migration of the gallstones into the common bile duct. 

6. Fever: Fever can arise from complications of gallstone disease. 
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SIGNS46,47 

1. Enlarged gall bladder: This is palpated as a globular swelling in the right 

hypochondrium, just lateral to the right rectus muscle, projecting downwards and 

moves with respiration and on either side. 

2. Tenderness: elicited in the right hypochondrium. 

3. Murphy’s sign: Inspiratory arrest on deep palpation in the right subcostal area 

seen in acute cholecystitis. 

4. Boa’s sign: Hyperaesthesia below the right scapula seen in acute cholecystitis. 

COMPLICATIONS OF GALLSTONE DISEASE 47 

Jackson P G & Evans established - 

1. Acute cholecystitis: When cystic duct is obstructed by a gallstone, acute 

inflammation occurs. This is characterized by fever, pain and localized 

tenderness in the right upper quadrant and epigastrium. The white blood cell 

count and CRP increase. Diagnosis is supported by ultrasonography, which 

shows gallstones and edema and thickening of the gall bladder wall. 

2. Jaundice: When gallstones migrate into the CBD or get impacted in the 

Hartman’s pouch compressing the CBD, the patient presents with jaundice, with 

or without cholangitis. Patients with severe acute cholecystitis may have mild 

jaundice due to compression of the CBD by the gallbladder or edema of the 

biliary tract. If the jaundice is more pronounced one may suspect Mirizi’s 

syndrome or choledocholithiasis. Operation should not be delayed and should be 

done within 3 days of onset of symptoms. Acute suppurative cholangitis has 

high mortality unless the biliary tree is drained. 
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3. Acute pancreatitis: It is caused by small gallstones. Most patients with the mild 

form are treated with intravenous fluids. The remaining 15% may develop acute 

necrotizing pancreatitis, which can be complicated by bacterial translocation 

from the gut causing infection of the initially sterile inflammation. This is treated 

by emergency ERCP and sphincterotomy with stone extraction in the case of 

CBD stones. If sphincterotomy is not done, prophylactic cholecystectomy should 

be done immediately after the acute episode. 

4. Gallstone ileus: In progressive acute cholecystitis, the inflammation in 

combination with the stones may cause a fistula between the small intestine and 

stomach. These stones if large enough can cause small bowel obstruction. 

Diagnosis is by plain xray of the abdomen which may show air in the biliary 

tract sometimes and rarely a calcified stone in the small bowel. Bouveret’s 

syndrome is rarely seen when a stone penetrates the stomach causing 

intermittent gastric obstruction. 

5. Gall bladder carcinoma: Gallstone disease is an important risk factor for gall 

bladder carcinoma. Hence, prophylactic treatment is advocated for asymptomatic 

gallstones. 

INVESTIGATIONS 

1. Plain X-ray abdomen: Here only radio-opaque stones can be detected. 

2. Oral cholecystography: Here a fatty meal is given the previous day and 6 tablets 

of telepaque (contrast media) are given. 12-16 hours later, erect and supine x-ray 

of the abdomen is taken. Only 10% of gallstones are radiopaque, the remaining 

90% appear translucent on an opaque background.47 
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3. Abdominal ultrasonography: This is a commonly used investigation of choice 

and can detect even asymptomatic gallstones.48 

4. CT abdomen: This test provides more information than ultrasonography and can 

detect gallstones not seen in ultrasonography.46,47 

5. MRI abdomen: The role of MRI is unclear in detecting gallstones.47 

6. Cholangiography: 20ml of 20% biligraffin (contrast media) is given 

intravenously after performing a sensitivity test .It is used primarily to look at 

the larger bile ducts within the liver and the bile ducts outside the liver and to 

locate gallstones within these ducts.47 

7. ERCP: It is useful in the diagnosis of ductal calculi and along with ESWL can be 

used to treat biliary tract stones49. 

8. Operative biliary endoscopy: A flexible choledochoscope is passed down the 

cystic duct into the CBD to detect and remove gallstones.50 

9. Percutaneous transhepatic cholangiography51: With the patient lying supine, a 

short beveled needle, 12cm in length and of 1mm bore with a 20ml syringe 

containing saline attached, is introduced through the abdomen at a point 2-4cm 

below and to the right of the xiphisternum. The needle is inclined in a slightly 

cephalad direction. An increased resistance is felt when the needle enters the 

liver and the patient is asked to take shallow breaths. The needle is then cleared 

by injecting saline and advanced 6-8 cm, with exertion of constant suction with 

the syringe. On aspiration of bile, contrast media is injected to visualize any 

biliary stones or intrahepatic pathology. 
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10. Routine blood investigations: This includes Liver function tests (Total bilirubin, 

direct bilirubin, indirect bilirubin, S. ALP, S. SGOT, S. SGPT, S. Albumin, 

S.Globulin), coagulation profile, S. amylase for pancreatitis and other routine 

blood investigations.47 

 

Fig.8: Plain x-ray abdomen showing gallstones 

 

Fig. 9: USG abdomen showing gallstones 
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Fig.10: Oral cholecystography showing gallstones as a filling defect 

TREATMENT 

 Medical management 52,53,54 

1. Oral dissolution: 

Hydrophilic bile salts like chenodeoxycholic acid and ursodeoxycholic acid 

(UDCA) have been used for cholesterol gallstones. UDCA is preferred over 

chenodeoxycholic acid due to former many side effects 

Mechanism of action 

They reduce the biliary cholesterol secretion causing an increase in bile acid 

concentration. This decreases the cholesterol saturation index. Bile salts also 

improve gall bladder muscle contractility, and help in reduction of gall bladder wall 

inflammation.53 
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Selection of patients52 

- Small stone size (<0.5-1 cm) 

- Mild symptoms 

- Good gall bladder function 

- Minimal calcification and low density on CT imaging 

Dose 

UDCA is given at 10-14mg/kg OD at bedtime to maintain hepatic bile acid 

secretion overnight. 

Drawbacks 

- Not effective for mixed stones. 

- Life time maintenance therapy may be required to prevent recurrence. 

2) Indirect dissolution54 

By using a percutaneous transhepatic catheter, 10ml of Methyl tert -butyl ether 

(MTBE) is infused into the gall bladder. This is exchanged every 45 minutes. 

MTBE dissolves cholesterol in 4-5 hours. However, this method can be used only 

for pure cholesterol stones and can be dangerous to the bile ducts. 

3) Mechanical lithotripsy/ Extracorporeal shock wave lithotripsy/ Laser   

lithotripsy: 

- Mechanical lithotriptors are devices that are designed to break stones that have 

been captured within a basket55. 

- ESWL has been used for treatment of stones within the gall bladder and in the 

CBD by delivering shock waves to a focal point. The solid stones absorbs the 

energy and get fragmented56. 
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- Lithotripsy can also be accomplished using laser light57. 

- Electrohydraulic lithotripsy uses high voltage electric sparks in short pulses that 

induce shock waves, which are used to fragment bile stones that are 

endoscopically removed58. 

4) Percutaneous cholecystolithotomy  

Under GA, a catheter is passed into the gall bladder transperitoneally under 

fluoroscopic or ultrasound guidance. Gallstones are fragmented by lithotripsy and 

removed. Complications include Bile leak, bleeding, pancreatitis. 

Surgical management 

1) Cholecystostomy49 

This is performed in patients with acute cholecystitis who are unfit for major 

surgery (aged, renal or cardio-pulmonary disease). In this procedure, the fundus of 

gall bladder is opened and all the inflammatory debris, stones are removed. A 

Foley’s or Malecot’s catheter is placed within the gall bladder and brought out 

through a small stab incision on the abdomen. The catheter is removed on the 12th-

15th post-operative day. 

2) Cholecystectomy 

This is the surgical removal of gall bladder. 

 Indications47 

- Cholelithiasis with or without symptoms and complications. 

- Acalculous cholecystitis 

- Gall bladder polyps > 0.5cm 

- Porcelain gall bladder 
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 Contraindications47 

-    Severe co-morbidities 

-    Uncontrollable coagulopathy 

-    Pregnancy 

a) Laparoscopic cholecystectomy 

 This is done under GA with endotracheal intubation.  

 The patient is in supine position.  

 Pneumoperitoneum is created via Veress needle.  

 A periumbilical incision is made and a 10mm trocar is inserted.  

 The laparoscope with an attached video camera is then passed through this port. 

The next three ports (epigastrium, right midclavicular line, right flank) and 

placed under direct vision.  

 Atraumatic grasper is then introduced through the most lateral port in the flank 

and used to hold the fundus of the gall bladder and retract it cephalad.  

 Another atraumatic grasper is passed through the mid-clavicular port and is used 

to hold the infundibulum, which is retracted laterally and towards the right lower 

quadrant.  

 The epigastric port is used to dissect by using a laparoscopic dissector, hook or 

scissors. Once the hepatoduodenal ligament is dissected out, the cystic duct and 

artery are subsequently clipped and divided.  

 The gall bladder is then dissected and separated from the gall bladder fossa. The 

separated gall bladder is then removed from the periumbilical or epigastric 

incision49. 
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b) Open cholecystectomy 

This is done under GA with endotracheal intubation. The patient is placed 

supine. Either a large vertical midline or right subcostal (Kocher) incision is made.  

The dissection can be done in three ways: 

i. Fundus first method: In this method, the gall bladder is held at the fundus 

first and mobilized. cystic artery is ligated and subsequently cystic duct 

also ligated. 

ii. Duct first method: Here the fundus of the gall bladder is held outwards and 

downwards and the Hartmann’s pouch is held downwards and to the right, 

this exposes the calot triangle. The cystic artery and cystic duct are ligated 

and divided. The gall bladder is subsequently removed. 

iii. Mobilization of the hepatic flexure of colon and duodenum to the left. 

c) Partial cholecystectomy60 

The cystic duct and artery are exposed. The gall bladder is opened at the 

fundus and the contents are evacuated. The gall bladder wall is cut from the fundus 

to the cystic duct leaving a portion of the wall with its mucosa attached to the liver. 

 

Fig.11: Laparoscopic versus open cholecystectomy 
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Fig.12: Intraoperative steps in laparoscopic cholecystectomy 
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Complications of cholecystectomy 

a) Intraoperative 

- Blood vessel injury 

- Bowel injury 

- Bile duct injuries 

- Conversion to laparotomy 

b) Postoperative 

- Fever 

- Bile/ fluid collection 

- Bile leak 

- Retained CBD stones 

Causes for conversion from laparoscopic to open cholecystectomy47: 

- Inability to identify important anatomic structures 

- Distorted anatomy from previous surgeries 

- Inflammation 

- Anatomic anomalies or variations 

- Vascular/ bowel/ bile duct injuries 

CONCLUSION AND ITS CLINICAL IMPORTANCE 

Many studies have reported a possible relationship between gall stone 

diseases and thyroid dysfunction. 
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 Study conducted by Mir Mujtaba Ahmad showed a prevalence of 

hypothyroidism in 8% gall stone disease patients. 67 

 Another study conducted by Suad L Ibrahim showed a high proportion of 

females (53%) getting cholelithiasis as compared to males  (47%).68 

 In a study by P. Sundeshwari, a total of 12% of gall stone patients were 

diagnosed to have hypothyroidism.69 

These all studies show there is a possible relation between thyroid hormone 

dysfunction and gall stone disease. 

 

Fig. 13: Effect of Thyroid hormone on formation of Gall stones 
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EFFECT OF THYROID FUNCTIONS ON THE LIPID PROFILE 

- Recently, it has been found that there is a great impact of thyroid functions on 

lipids in the body. Thyroid hormone affects lipoproteins metabolic pathways by 

inducing the enzyme HMG-CoA, 3-Hydroxy-3-methylglutaryl-coenzymeA. It is 

the first step in cholesterol biosynthesis.  

- Moreover, T3 upregulates low density lipoproteins (LDL) receptor gene 

activation.  

- It also controls the sterol regulatory element binding protein-2, which regulates 

LDL gene expression.  

- Lastly, T3 protects LDL from oxidation. 62,63 

 

Fig. 24: Effect of Thyroid hormone on Cholesterol metabolism 
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 Thyroid hormone also affects high density lipoproteins (HDL) metabolism 

by increasing cholestryl ester transfer protein. this exchanges the cholesteryl 

from HDL to VLDL( very low density proteins) and TG (triglycerides).62,63 

 Hypothyroidism (increased TSH) has an unfavourable effect as patients been 

seen to have increased levels of total cholesterol  (TC) and LDL.64 

 It is also noted that in subclinical hypothyroidism (elevated TSH and normal 

FT3 and FT4) is associated with TC and LDL.64 

Thus thyroid hormone does affect cholesterol metabolism and hypothyroid 

patients with high serum cholesterol do benefit, if thyroid hormones are replaced.  

 

Fig. 35: Thyroid hormone and Cholesterol metabolism 
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MATERIALS AND METHODS 

 

Type of Study: This is a community based cross sectional study.  

Inclusion Criteria: 

- Patient of any age group or sex coming to SMIMS. 

-Patients with cholelithiasis (prior history of cholecystectomy or diagnoses 

with the presence of gallstones) 

Exclusion Criteria:  

 Patients on cholesterol lowering drugs 

Sampling Population: 

Patients coming to Outpatient department or admitted as in patients for 

management of gall stone disease in department of general surgery, SMIMS, 

Kulasekharam. 

Sampling Technique:  

PURPOSIVE SAMPLING 

Parameters to be studied: 

- Thyroid function test 

- Lipid profile  

Interventional procedure: 

 Blood Test 
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Statistical Analysis:  

The collected data will be evaluated using appropriate statistical tests (Karl 

Pearson Correlation Coefficient)  

Study Period:  

The study was done over a period of 1year.  

Statistical Software: 

 SPSS 

 MS Excel 2013 

Sample Size:  

All patients satisfying inclusion criteria admitted in SMIMS, for a period of 

one year.  

According to Pitchumoni CS, 66 

Prevalence taken at 30.3 % 

p = 50% 

q= 100 – 50% = 50% 

Taking precision level of 20% 

d= 20/100*50 = 10 

Substituting these values  

Sample size = 4pq/d*d = 100 

Procedure in detail: 

All patients coming to General Surgery OPD of Sree Mookambika Institute 

of Medical sciences with an established gall stone disease or as patients diagnosed 
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with gall stone disease were admitted. History taking using a pretext questionnaire 

and physical examination was carried out.  

Patients were explained about their condition and the further line of 

management. 

After an informed written consent taken from patients, who were willing to 

participate, blood sample was taken and tested for thyroid function test and lipid 

profile.  

The results were analyzed using the aforementioned statistical tests. 
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RESULTS 

In our study, 100 cases diagnosed with gallstone disease were selected by 

purposive sampling technique. The selected patients were investigated clinically for 

the surgery along with thyroid function tests and fasting lipid profile. The results of 

the study are as follows - 
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1. AGE DISTRIBUTION 

Patients were between the ages of 24-75 years. Out of the 100 cases,  majority 

of the patients were between the age of 31-40 years (31%), we had fifteen  patients 

below 30 years (15%), twenty seven patients between 41-50 years (27%), nineteen 

between 51-60 years (19%) and eight patients greater than 60 years of age (8%). 

Table 1 : Age distribution  

Sl.  No Age Frequency Percent 

1 < 30 15 15% 

2 31 - 40 31 31% 

3 41 - 50 27 27% 

4 51 - 60 19 19% 

5 Above 60 8 8% 

 Total 100 100.0 

. 
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2. GENDER DISTRIBUTION 

Of the 100 patients a majority of them comprised of women (64%), whereas 

the men were only 36% of the study population 

 

Table 2: Gender Distribution 

Sex Frequency Percent 

Female 64 64% 

Male 36 36% 

Total 100 100% 

 

 

Fig 16: Gender Distribution 
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3. CLINICAL PRESENTATION AND COURSE OF TREATMENT 

 98 of the 100 cases presented with pain in the right hypochondrium (98%). 51 

cases presented with nausea, vomiting and other dyspeptic symptoms (51%), of 

which 40 cases had tenderness in the right hypochondrium on deep palpation 

(40%). 22 patients presented with fever (22%). Murphy’s sign was positive in 4 

patients (4%). 

 Ultrasound abdomen was used as the investigation of choice to confirm the 

diagnosis of gallstone disease in all the 100 cases. 

 All cases eventually underwent open/laparoscopic cholecystectomy. 

 Histopathology examination of the specimens in the operated patients showed 

cholelithiasis in 90 cases (90%); acute calculous cholecystitis in 6cases (6%); 

chronic calculous cholecystitis in 4 cases (4%). 
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4. CORRELATION OF THYROID FUNCTION TESTS 

All the patients in the study diagnosed with cholelithiasis were evaluated for 

thyroid function test, which includes T3, T4, TSH and FT4 levels. 

Table 3: Normal Reference values 

Values  Normal Reference Values 

T3  0.8-2ng/ml 

T4 5.1 -14.1 microgram/dl 

TSH 0.5-5 microU/ml 

FT4 0.93-1.7ng/dl 
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(a) T3 LEVELS 

Out of 100 patients in our study, 84 patients had normal T3 levels (84%), 12 

patients had low T3 levels (12%) and 4 patients had high levels (4%). 

 

Table 4: T3 Levels 

T3 Frequency Percent 

Low 12 12% 

Normal 84 84% 

High 4 4% 

Total 100 100% 

 

 

Fig 17: T3 levels 
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(b) T4 LEVELS 

Out of 10 patients, 84 patients had normal T4 levels (84%) and 16 patients 

had low T4 levels. 

Table 5: T4 Levels 

T4 Frequency Percentage 

 Low 16 16% 

 Normal 84 84% 

 Total 100  

 

 

Fig 18: T4 levels 
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(c) FT4 LEVELS 

Out of 100 patients in the study 90 patients had normal FT4 levels (90%), 10 

patients had low FT4 (10%) and 0 patient had high FT4levels 

Table 6: FT4 LEVELS 

FT4 Frequency Percentage 

 Low 10 10% 

 Normal 90 90% 

 High 0 0% 

 Total 100 100% 

 

 

Fig 19: FT4 levels 
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(d) TSH LEVELS 

Out of 100 patients in our study, 25 patients had high TSH levels (25%) and 

75 patients had normal TSH levels(75%).  

 

Table 7: TSH Levels 

TSH Frequency Percent 

 Normal 75 75% 

 High 25 25% 

 Total 100 100% 

 

 

Fig 20: TSH levels 
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(d) SYMPTOMS OF HYPOTHYROIDISM 

Only 3 patients in the 100 study population had symptoms of 

hypothyroidism (3%).  

 

Table 8: Symptoms of Hypothyroidism 

Symptoms of Hypothyroidism Frequency Percentage 

 Absent 97 97% 

 Present 3 3% 

 Total 100 100% 

 

 

Fig 21: Symptom of Hypothyroidism 
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CORRELATION BETWEEN HIGH TSH AND FASTING LIPID PROFILE 

 Tayal D et al (2008)65, reported that levels of cholesterol increases in 

hypothyroidism patients.  

            In our study we also found a positive correlation between HDL and TSH, 

Total cholesterol and TSH. Triglycerides and LDL remain unaffected.  

Table 9: Correlation between High TSH and FLP 

 T3 T4 TSH 

HDL -0.08598 -0.00769 0.068137 

LDL -0.08356 -0.06346 -0.02156 

Triglyceride -0.03715 -0.00256 -0.07451 

Total Cholesterol -0.05927 -0.01552 0.060667 

* Using Pearson Co-relation  
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DISCUSSION 

 

COMPARISON OF SEX DISTRIBUTION IN OUR STUDY 

In the present study, we found females with higher proportion of 

hypothyroidism, which is similar to Hassan et al & Yousif et al study. 

 The higher proportion of hypothyroidism in women with cholelithiasis 

compared to men was probably due to 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. 

Table 10: Comparison of Sex Distribution 

Sex Present study Hassan et al Yousif et al 

Male 36 12 12 

Female 64 88 88 

 

 

Fig 22: Comparison of Sex Distribution 
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COMPARISON OF AGE DISTRIBUTION IN OUR STUDY 

In this study the majority of patients age was between (31-50) years, while in 

study done by Hassan et al11 it was in patients between age 51-60 years and in the 

study by Johanna L, Gediminas K (2007)6 it was in women older than 60 years 

while in other study by Henry Volzke5 showed high prevalence of gallstones in 

women were > 65 years old, this probably contributed to the sex hormonal 

imbalance at this age. 

Table 11: Comparison of Age Distribution 

Age (Yrs) Present Study Yousif et al Hassan et al 

20-40 46% 26.7% 21.3% 

41-60 46% 61.3% 74.3% 

Above 60 8% 12% 04.4% 

 

 

Fig 23:  Age Comparison between Different Studies 
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COMPARISON STUDY OF THYROID PROFILE 

Earlier, an association between gallstone and diagnosed hypothyroidism and 

delayed emptying of the biliary tract in experimental and clinical hypothyroidism 

have been shown, explained at least partly by the lack of pro-relaxing 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 laboratory hallmark of primary 

hypothyroidism and the most sensitive test for detecting early thyroid failure is an 

increased TSH concentration.  

In the subclinical form, an increased TSH level is accompanied by a normal T4 

and T3 level, and the patient is asymptomatic. 

Table 12:  Comparison Study of Thyroid Profile 

 Thyroid profile Hassan H et al Present study 

Gall stone with low T4 1.30% 10% 

Gallstone with low T3 0.50% 12% 

Gallstones with high TSH 1.10% 25% 

Gallstones with Low TSH                -                - 
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Fig 24: Comparison Study of Thyroid Profile 

 

COMPARISON BETWEEN AGE GROUP HAVING HIGH SERUM TSH 
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Table 13: Comparison between Age Group Having High Serum TSH 

Age In Years Hassan ET AL Present Study 

< 30 0.4% 1.5% 

31-40 0.90% 3.1% 

41-50 1.80% 2.7% 

51-60 6.70% 1.8% 

>60 0.90% 0.8% 

 

 

 

Fig 25: Comparison Of Age Group Having High TSH 

 

 

 

 

0

1

2

3

4

5

6

7

<30 31-40 41-50 51-60 60>

Hassan ET AL

Present Study



Discussion 

 Page 71 
 

CORRELATION BETWEEN TSH AND FASTING LIPID PROFILE 

In our study we also found a positive correlation between HDL, Total 

cholesterol and TSH. Triglycerides and LDL remain unaffected.  

Our result were similar to Tayal D et al (2008)65, who reported that levels of 

cholesterol increases in hypothyroidism patients 
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CONCLUSION 

 

Many studied have reported an association between hypothyroidism or 

subclinical hypothyroidism and gallstones. Recently few studies demonstrated 

reduced bile flow in hypothyroid subjects.  

Furthermore, the sphincter of Oddi expresses thyroid hormone receptors. 

Thyroxine has a direct pro-relaxing effect on the sphincters. So in low levels of 

thyroxine sphincter contraction occurs. 

Therefore, both low bile flow and sphincter of Oddi dysfunction are 

regarded as an important reason that may promote gall stone formation. 

From our descriptive study of 100 gallstone disease patients done in General 

Surgery department of Sree Mookambika Institute of Medical Sciences, 

Kulasekharam, we hereby conclude that 

- Gallstone disease are more common in the 31-50 year age group and was 

more commonly seen in females than males. 

- Out of 100 patients, 75 patients (75%) had normal TSH, 25 patients (25%) 

showed increased TSH and 3% of these patients had symptoms of 

hypothyroidism, while 22% had subclinical hypothyroidism. 

- Hence the possibility of subclinical hypothyroidism can be suspected in a 

patient with gall stone disease especially in females between third to fifth 

decade age group.  
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- As there was a positive correlation between lipid profile and TSH, we also 

conclude that hypothyroidism is associated with dyslipidemia. 

- Further studies are needed to investigate to whether early treatment of 

hypothyroidism could prevent gall stone, dyslipidemia & other comorbid 

illness in patients.  
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SUMMARY 

 

In our descriptive study, 100 gallstone disease patients were observed who 

were selected by purposive sampling technique. 

 Gallstone disease was most common in the 31-50 year age group. 

 A significant number of females were affected by gallstone disease (64%). 

 98% of the patients had pain in the right hypochondrium, 51% of the patients 

dyspeptic symptoms, 40% of the patients had tenderness in the right 

hypochondrium. 

 Ultrasound abdomen was used as the investigation of choice for all patients. 

 Histopathologic evaluation showed cholelithiasis in 90% of the cases, acute 

calculous cholecystitis in 6% of the cases and chronic calculous cholecystitis in 

4% of the cases. 

 Serum TSH was increased in 25% of the cases. 

 3% of the patients had symptoms of hypothyroidism, while 22% had subclinical 

hypothyroidism.. 

 There was positive correlation between patients with high TSH and deranged 

fasting lipid profile in this study. 

 The possibility of subclinical hypothyroidism can be suspected in a patient with 

gall stone disease. 

 Lastly, we also found a positive correlation of TSH with HDL & TSH with Total 

Cholesterol. 
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RECOMMENDATION 

 

On the basis of our study, following recommendations are made- 

1. There should be an evaluation of thyroid profile for all patients presenting with 

cholelithiasis. 

2. Patients with gall stone disease and thyroid dysfunction should also undergo lipid 

profile study to prevent further co morbid conditions. 
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LIMITATIONS OF THE STUDY 

 

This study has been carried out over a limited period time (1 year) with a 

limited no of patients (100) and there was a lack of financial and infrastructural 

support, it is not large enough to be of reasonable precision.  

The follow up period is not long enough to comment about recurrence in 

patients with hypothyroidism and dyslipidemia. And the response of the patience to 

thyroid medication. 

All the facts and figures mentioned may considerably vary from large series  

of time, covering long period of time but as the cases of the study were collected 

from tertiary level hospital the study has credentials in reflecting the fact. 
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APPENDIX - 2 
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APPENDIX- 3 

 

CASE RECORD FORM 

 

IP/OP no.:           ID No: 

Age:        Sex: 

Address:        Occupation: 

Date of admission: 

Date of surgery: 

Date of discharge: 

Chief complaints with duration: 

History of presenting illness: 

 

PAST HISTORY: 

DM/HTN/COPD 

TB/BA/IHD /Hemolytic syndromes- 

Others- 

History of past surgery: 

Treatment history: 

Obstetric history: 
 

PERSONAL HISTORY: 

General physical examination: 

Height- cm 

Weight- kg 

BMI- kg/m2 

Abdominal examination: 



iv 
 

Any inspectory findings- 

Any tenderness- 

Any signs- 

INVESTIGATIONS 

1. Blood 

 Hb 

 TC, DC 

 Coagulation profile 

 RBS 

 RFT 

 HIV/ HBsAg spot test 

 Liver function tests 

 TFT 

 FLP 

2.  Ultrasound abdomen 

 

DIAGNOSIS 

 

 

TREATMENT 

Medical 

Surgical – Open/ Laparoscopic 

 

 

 

 

 



v 
 

APPENDIX- 4 
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1 514145 38 M 1.2 6.3 3.1 1.1 absent 22 60 117 100 present present present absent present gallstones cholelithiasis 

2 514233 24 M 0.9 8.1 2.1 0.9 absent 32 76 56 124 absent absent absent absent absent gallstones cholelithiasis 

3 514345 24 M 0.2 3.1 4.1 1.1 absent 27 112 92 182 absent absent absent absent absent gallstones cholelithiasis 

4 514442 57 M 1 4.5 2.2 1.6 absent 27 90 339 181 present present present absent present gallstones cholelithiasis 

5 514436 65 F 0.7 3.2 2 1.1 absent 33 46 66 101 present absent absent absent present gallstones cholelithiasis 

6 514521 52 F 1.8 8.1 3.8 1.2 absent 49 203 92 284 present absent absent absent absent gallstones cholelithiasis 

7 514675 67 M 1.1 6.2 0.9 1.3 absent 34 105 76 160 present present absent absent absent gallstones cholelithiasis 

8 514779 75 F 1.8 7.9 2.2 1.2 absent 14 151 147 249 present present present present present gallstones 
acute calculous 

cholecystitis 

9 514842 67 F 1 2.2 1.8 1.4 absent 24 179 284 209 present present present absent present gallstones cholelithiasis 

10 514890 35 F 0.7 4.2 6.45 0.4 absent 34 124 241 185 present present absent absent absent gallstones cholelithiasis 

11 514983 40 M 0.9 6.3 2.1 1 absent 15 27 241 67 present absent absent absent absent gallstones cholelithiasis 

12 515123 36 F 0.9 8.1 4.8 1.1 absent 33 102 122 155 present present absent absent present gallstones cholelithiasis 

13 515235 48 M 1.1 7.8 4.3 1.2 absent 55 188 95 279 present present absent absent present gallstones cholelithiasis 



vi 
 

14 515258 42 F 1.5 6.4 3.1 1.1 absent 25 126 231 192 present present absent absent absent gallstones 

chronic 

calculous 
cholecystitis 

15 515423 39 M 1.1 8.3 4 1.4 absent 43 69 51 111 present present absent absent present gallstones 
acute calculous 

cholecystitis 

16 515478 38 M 0.9 5.2 4.1 1.1 absent 23 145 444 222 present present absent absent absent gallstones cholelithiasis 

17 515612 44 F 0.6 4.2 8.1 0.9 absent 31 142 280 225 present absent absent absent present gallstones cholelithiasis 

18 515689 27 F 0.9 9.3 0.8 1 absent 39 171 193 244 present absent absent absent absent gallstones cholelithiasis 

19 515742 50 F 0.5 11 3.6 1.2 absent 43 100 108 162 present present present present present gallstones 
acute calculous 

cholecystitis 

20 515785 60 F 0.9 9.2 3.2 1.6 absent 27 172 322 249 present present present absent present gallstones cholelithiasis 

21 515812 50 M 1.1 6 3.3 1.1 absent 39 143 249 229 present absent absent absent absent gallstones cholelithiasis 

22 515854 36 F 0.2 1.2 18.4 0.6 present 60 57 59 144 present absent absent absent absent gallstones cholelithiasis 

23 515891 55 F 0.7 12 3.1 1.2 absent 45 89 116 156 present present present absent present gallstones cholelithiasis 

24 515901 26 F 1.8 6.8 2.2 1 absent 38 63 34 108 present absent absent absent absent gallstones cholelithiasis 

25 515973 25 F 0.4 2.1 12.6 0.6 absent 23 166 118 197 present present present absent present gallstones cholelithiasis 

26 516003 39 F 3 6.9 10.3 0.9 absent 40 122 126 190 present absent absent absent absent gallstones cholelithiasis 

27 516193 32 M 0.9 5.3 3.6 1.3 absent 55 178 153 264 present present absent absent present gallstones cholelithiasis 

28 516687 37 M 1.7 12 0.6 1.2 absent 28 96 662 218 present absent absent absent absent gallstones cholelithiasis 

29 516736 40 F 1.1 8.8 1.9 1.4 absent 32 90 99 151 present present present present present gallstones 
acute calculous 

cholecystitis 

30 516956 46 M 0.9 4.9 6.2 0.8 absent 17 99 149 159 present absent absent absent absent gallstones cholelithiasis 

31 517254 48 M 1.2 6.1 1.2 1.1 absent 24 122 151 156 present present absent absent absent gallstones cholelithiasis 

32 517269 34 F 1.1 3.1 14.2 0.7 absent 46 77 55 132 present absent absent absent absent gallstones cholelithiasis 

33 517446 36 F 2 12 0.28 1 absent 16 38 79 72 present present absent absent present gallstones cholelithiasis 

34 517568 51 F 0.3 2.2 15.6 0.4 present 21 54 49 108 present absent absent absent absent gallstones cholelithiasis 

35 517786 50 F 1.1 8.2 1.2 1.1 absent 50 90 62 157 present present present absent present gallstones cholelithiasis 



vii 
 

36 518686 54 F 1.6 6.3 3.1 0.9 absent 38 134 84 197 present absent absent absent absent gallstones 

chronic 

calculous 
cholecystitis 

37 519190 28 M 1.1 6.8 2.1 0.9 absent 30 122 113 153 present absent absent absent absent gallstones cholelithiasis 

38 518792 60 M 1.3 7.3 1.8 1.3 absent 29 148 95 197 present present absent absent absent gallstones cholelithiasis 

39 519152 35 F 1.1 4.8 7.8 0.8 absent 39 55 83 115 present present present absent present gallstones cholelithiasis 

40 519282 50 M 0.9 6.1 4 0.8 absent 37 76 34 137 present present absent absent absent gallstones cholelithiasis 

41 519587 34 M 1.6 7.3 1.2 1.5 absent 42 177 274 291 present absent absent absent absent gallstones cholelithiasis 

42 519855 35 M 0.6 4.2 8.1 1.1 absent 71 103 221 40 present present present absent present gallstones cholelithiasis 

43 520060 30 F 1.3 6.3 1.6 1.1 absent 36 137 201 116 present present absent absent absent gallstones cholelithiasis 

44 520793 49 F 0.2 1.1 18.9 0.3 present 31 117 185 163 present absent absent absent absent gallstones cholelithiasis 

45 521235 42 F 1.1 8.1 1 1.2 absent 22 151 201 133 present present present absent present gallstones cholelithiasis 

46 521331 39 F 2 7.1 2.3 1.3 absent 62 51 136 97 present absent absent absent absent gallstones cholelithiasis 

47 521534 40 M 2.1 9.8 1.1 1.4 absent 4 14 104 85 present present absent absent present gallstones cholelithiasis 

48 521598 48 F 3.1 12 0.3 1.2 absent 13 104 130 150 present absent absent absent absent gallstones cholelithiasis 

49 522298 59 F 1.3 10 1.6 1.1 absent 29 69 81 111 present absent absent absent present gallstones 
acute calculous 

cholecystitis 

50 522775 42 F 0.9 6.2 3.1 1.3 absent 53 65 198 213 present absent present absent present gallstones cholelithiasis 

51 522775 47 F 1 6.1 2 1.3 absent 34 122 112 145 present absent absent absent absent gallstones cholelithiasis 

52 523861 32 M 0.4 5 13.1 0.6 absent 54 172 133 267 present present absent absent present gallstones cholelithiasis 

53 524571 37 M 1.6 12 3.1 1.2 absent 21 96 344 218 present absent absent absent absent gallstones cholelithiasis 

54 524618 40 F 2.1 9.2 1.5 1.6 absent 32 88 62 132 present present absent absent absent gallstones cholelithiasis 

55 524921 27 M 1.3 6.8 2.1 1.5 absent 16 67 143 159 present absent absent absent absent gallstones cholelithiasis 

56 525093 68 M 0.8 5.6 6.4 1.1 absent 26 132 156 165 present present absent absent absent gallstones cholelithiasis 



viii 
 

57 525365 42 F 1.1 4.2 2.3 1 absent 46 76 85 132 present absent absent absent absent gallstones cholelithiasis 

58 525543 26 F 1 8.1 2.1 1,2 absent 34 67 79 82 present present absent absent present gallstones cholelithiasis 

59 525882 51 F 1.8 12 0.38 1.6 absent 21 54 49 108 present absent absent absent absent gallstones cholelithiasis 

60 525970 60 F 1.2 5.9 3.2 1 absent 54 98 62 165 present present present absent present gallstones cholelithiasis 

61 525104 54 F 1 5.2 12.6 0.9 absent 32 134 156 211 present absent absent absent absent gallstones 

chronic 

calculous 

cholecystitis 

62 526427 28 M 1.3 6.2 3.2 1.2 absent 30 122 113 153 present absent absent absent absent gallstones cholelithiasis 

63 526375 60 M 1.1 12 2.1 1.3 absent 29 148 95 197 present present absent absent absent gallstones cholelithiasis 

64 526071 35 F 0.9 5.6 13 1 absent 39 55 83 115 present present present absent present gallstones cholelithiasis 

65 525496 28 F 0.8 6.2 8.6 1 absent 34 76 65 142 present present absent absent absent gallstones cholelithiasis 

66 528716 61 F 1.8 12 1.2 1.6 absent 43 177 274 298 present absent absent absent absent gallstones cholelithiasis 

67 526794 38 F 1.2 8.6 3.4 1.2 absent 78 102 221 46 present present present absent present gallstones cholelithiasis 

68 526879 57 F 1.4 9.7 3.2 1 absent 43 123 209 116 present present absent absent absent gallstones cholelithiasis 

69 527717 32 F 1.1 6.2 1.3 1 absent 36 112 185 166 present absent absent absent absent gallstones cholelithiasis 

70 527867 31 F 1 7.8 1 1.6 absent 63 151 202 136 present present present absent present gallstones cholelithiasis 

71 527885 64 M 1.5 9.2 2 1.1 absent 72 61 146 107 present absent absent absent absent gallstones cholelithiasis 

72 528191 40 F 0.8 7.1 9.8 1 absent 44 41 104 201 present present absent absent present gallstones cholelithiasis 

73 528567 54 F 1.1 6.3 3.2 1.3 absent 26 104 130 156 present absent absent absent absent gallstones cholelithiasis 

74 528631 41 M 1.8 13 1.1 1.2 absent 29 69 81 111 present absent absent absent absent gallstones 
chronic 

calculous 

cholecystitis 

75 528889 58 M 1.6 10 2.3 0.9 absent 56 45 48 102 present absent present absent present gallstones cholelithiasis 

76 529363 62 M 1.1 12 2.8 1 absent 42 132 126 196 present absent absent absent absent gallstones cholelithiasis 

77 529615 52 F 1 6.3 7.8 1.2 absent 62 178 156 269 present present absent absent present gallstones cholelithiasis 



ix 
 

78 529505 32 F 0.9 5.2 13.6 0.9 absent 39 96 360 232 present absent absent absent absent gallstones cholelithiasis 

79 529523 40 F 1.9 13 4 1.2 absent 32 96 98 151 present present present present present gallstones 
acute calculous 

cholecystitis 

80 530411 22 F 1.6 7.6 2.3 1.1 absent 27 99 148 158 present absent absent absent absent gallstones cholelithiasis 

81 530477 48 M 1.3 6.3 8.9 1.1 absent 28 121 154 159 present present absent absent absent gallstones cholelithiasis 

82 530647 50 M 1.1 5.2 4 1.3 absent 46 77 55 132 present absent absent absent absent gallstones cholelithiasis 

83 530768 49 F 1.6 8.8 3.8 1.6 absent 23 36 78 72 present present absent absent present gallstones cholelithiasis 

84 531052 28 F 2 11 1.6 1.5 absent 28 54 52 108 present absent absent absent absent gallstones cholelithiasis 

85 531098 50 F 1.8 12 3.8 1.6 absent 52 98 62 158 present present present absent present gallstones cholelithiasis 

86 531213 54 F 1.6 10 3.2 1.2 absent 36 136 82 194 present absent absent absent absent gallstones cholelithiasis 

87 531323 28 F 0.9 5.8 7.6 1 absent 30 132 112 145 present absent absent absent absent gallstones cholelithiasis 

88 531465 60 M 1.2 13 3.6 1.5 absent 36 146 98 196 present present absent absent absent gallstones cholelithiasis 

89 531566 45 M 1.1 9.8 4.8 1.6 absent 42 56 88 122 present present absent absent present gallstones cholelithiasis 

90 531988 50 M 1.3 8.7 2.9 1.5 absent 36 78 39 134 present present absent absent absent gallstones cholelithiasis 

91 532109 44 M 1.1 10 0.36 0.9 absent 42 189 274 292 present absent absent absent absent gallstones cholelithiasis 

92 532174 35 F 2 12 0.35 1.6 absent 89 123 232 200 present present present absent present gallstones cholelithiasis 

93 532312 30 F 1.3 8.9 6.8 1.1 absent 23 141 201 113 present present absent absent absent gallstones cholelithiasis 

94 532498 49 F 1.6 6.8 2.6 1.2 absent 28 119 165 124 present absent absent absent absent gallstones cholelithiasis 

95 532709 42 F 1.1 6.2 1.8 1.1 absent 82 165 212 132 present present absent absent present gallstones cholelithiasis 

96 532876 39 F 1.2 9.8 2.9 1.5 absent 32 61 136 94 present absent absent absent absent gallstones cholelithiasis 

97 532909 40 F 1.1 8.7 3.5 1.1 absent 24 14 104 85 present present absent absent present gallstones cholelithiasis 

98 532976 48 F 1.6 8.5 3.1 1.2 absent 35 124 130 175 present absent absent absent absent gallstones cholelithiasis 

99 532980 59 F 1.2 7.2 2.9 1.3 absent 39 76 82 132 present absent absent absent absent gallstones cholelithiasis 

100 533101 42 F 1.4 8.1 3.6 1.2 absent 72 145 42 217 present absent absent absent present gallstones cholelithiasis 
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