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ABSTRACT 
 
Objective: Objective of this study was to evaluate thyroid 

hormone level in nodular goiter patient without thyroid 

related symptoms and normal individual among the 

population of north-west part along the belt of river Padma.  
Patients and methods: It was a cross sectional study during the 

period of one year between July 2005 to June 2006. Total 200 

samples were taken within 15 to 50 years age who attended in 

Institute of Nuclear Medicine & Allied Sciences (INMAS) 

Rajshahi and OPD Rajshahi Medical college Hospital (RMCH). 

Diagnosed cases of hypothyroidism, hyperthyroidism, patients 

treated with radioiodine, pregnant and lactating lady, chronic 

illness, chronic kidney disease and known cardiac patients were 

not included in this study. An informed written consent was 

taken after counseling. Data were collected in predesigned data 

collection sheet and statistical analysis was performed.  
Results: Total 100 patients of nodular goiter and 100 normal 

individual were enrolled for this study. About 37% of study 

groups were between the age of 20-30 years and 31% in between 

30-40 years of age. Male female ratio was 1:2.6. Cold nodular 

goiter was 75 %, multinodular goiter in 16% cases and partially 

cold nodular goiter in 9%. The mean ± SD of serum T 3 was 

1.89± 0.61 nmol/L and 1.88+-0.44 nmol/L in study and control 

groups respectively. The mean ± SD of serum T4 was 99.90 ± 

29.03 nmol/L and 122.93 ±25.31nmol/L in study and control 

group and serum TSH was 1.42 ± 1.07 mIU/L and 1.34 ±- 

0.54mIU/L in study and control group respectively.  
Conclusion: This study gave an impression in hormone status of 

nodular goiter patients in comparison to normal individual. 

Statistically no significance difference was seen in mean T3 and TSH 

value between study and control groups however significant 

difference was seen in mean serum T4 value (p< 0.01).  
Key words: T4 (Thyroxine), TSH- (Thyroid Stimulating 

Hormone), Nodular goiter, Radio-nuclide Scan, High 

Resolution Ultrasonography (HRUS), Radioimmunoassay 

(RIA) and Immuno-radiometric assay IRMA).  
 
INTRODUCTION 
 
Thyroid gland is the largest endocrine gland of the 

body. Thyroid disorder is one of the major public 

 
 
 
 
health problems in Bangladesh. It may be affected 

by pathological lesions of varied morphology, which 

can be divided into two types-those that show the 

diffuse pattern and those that produce nodules. 

Diffuse thyroid lesions are those that are mostly 

associated with non-neoplastic lesions affecting the 

gland. The nodular lesion consists of non-neoplastic 

nodules as well as benign and malignant tumors (1). 

The prevalence of thyroid nodules depends on the 

population studies. Solitary nodules belong to 

heterogeneous group of disorders that includes 

colloid nodules, adenomas, thyroiditis and simple 

cysts (2). Iodine is an essential raw material for 

thyroid hormone synthesis. Iodine deficiency related 

disorder e.g. simple diffuse goiter, non-toxic solitary 

nodule, simple multi-nodular goiter and toxic multi-

nodular goiter comprised of 65.28% of all thyroid 

cases (3). Most of the cases thyroid nodules are 

asymptomatic, thyroid nodules are common and 

frequently benign. The prevalence of palpable 

thyroid nodules was found in 3% to 7% in North 

America; the prevalence is as high as 50% based on 

ultrasonography. The introduction of sensitive 

thyrotropin (TSH) assays, the widespread 

application of fine needle aspiration (FNA) biopsy, 

and the availability of high resolution US have 

substantially improved the management of thyroid 

nodules (4). The objective of this study was to 

determine the thyroid hormone status in clinically 

asymptomatic nodular goiter patients compare to 

biochemically euthyroid individual without any 

nodule among Bangladeshi population. 
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PATIENTS AND METHODS 
 

Total 200 people were obtained for this study, 100 

were euthyroid nodular goiter patients and 100 

normal individual. The study was carried out at the 

Institute of Nuclear Medicine and Allied Sciences 

and OPD of Rajshahi Medical College Hospital. 

Clinical history, physical examination and relevant 

investigations were done in all cases. Diagnosed 

case of hypothyroidism and hyperthyroidism, 

previous history radio-iodine therapy, pregnant lady 

and patient of chronic illness were not included in 

this study. High resolution ultra sonogram of thyroid 

gland was done by linear transducer of 7.5 to 9 MHz 

of THOSIBA Just Vision 400 machine and SIMENS 

Ultrasound Systems machine. Radionuclide scan 

was performed by using Tc-99m and I-131 isotope 

to determine functional status of thyroid nodule and 

detected extra-thyroidal lesion by small field of view 

Gamma camera (SFOV) dedicated for thyroid. 

Thyroid hormone estimation was done by using RIA 

and IRMA method. All data of each patient were 

kept in a pre-designed data collection sheet. 

Statistical analysis was performed with the help of 

statistical package SPSS windows 12.0 version. 
 
RESULTS 
 

A total of 100 patients of nodular goiter and 100 

control groups were enrolled for this study. The 

findings of the study obtained from data analysis are 

presented below. 
 
Table1: Age distribution of nodular goiter 

patients (n=100) 
 
 
 
 
 
 
 
 
 
 

 

Table 1 and 2 demonstrate that most of study 

population was between 20-30 years of age. Mean age 

of the patients was 30.02±9.742 years of age. The 

 
 

 

mean age of the control groups was 31.08±8.8405 

years 48% of control groups were 20-30 years of age. 
 
Table 2: Age distribution of Control 

Group/normal population (n=100) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: Sex distribution of patients showing 

male and female ratio 1:2.6. 
 
Table 3: Findings of radio-nuclide scan in patients.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3 shows thyroid scan findings, 75% were cold 

nodular goiter, multi-nodular goiters in 16% cases 

and partially cold nodular goiters in 9% cases. 
 
 
 
 
 
 
 
 
 
 
 

 

Majority of the patients were having single nodule in 

the thyroid gland it was 84% among the study groups. 
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Table 5: Distribution of the patient according to 

character of nodules in ultrasonography 
 
 
 
 
 
 
 
 
 
 
 
 

 

Among the patients 75% of the thyroid nodules were 

solid (both echogenic and hypoechoic), 17% were 

complex and only 8% were Cystic. 
 
The mean ± SD of serum T3 was 1.89±0.61 nmol/L 

and 1.88±0.44 nmol/L in study and control groups. 

The mean ±SD of serum T4 was 99.90±29.03 

nmol/L and 122.93±25.31 nmol/L in study and 

control groups and mean ±SD of serum TSH was 

1.42±1.07 mIU/L and 1.34±0.54 mIU/L in study and 

control groups respectively. 
 
Table 6: Range, mean & SD of T3, T4 and TSH 

distribution in study and control groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ranges, Mean, SD of Serum T3, T4 and TSH in Control 
 
& Study Groups are shown in Table 6. Statistically no 

significant difference was seen in mean serum T3 and 

 
 

 

TSH between study and control groups. But significant 

difference was seen in mean serum T4 (p<0.01). 
 
DISCUSSION 
 

The aim of the study was to determine any difference 

between thyroid hormone status of clinically 

asymptomatic nodular goiter patients and normal 

individual. Patients with nodular goiter with no 

evidence of thyroid illness were selected as case and 

euthyroid person having no nodule as control. The 

mean age of the patient was 33.02±9.472 years and 

control group was 31.08±8.805 years. In control group, 

48% were within 20-30 years age group and 37% of 

study population were within the age group of 20-30 

years. One study showed age adjusted range of T3 is 

1.23 - 3.10nmol/L above 15 years of age. T4 is 58.0-

154.5nmol/l above 12 years of age and TSH is 0.6-

4.8mIU/L (5). In current study, no statistical difference 

was seen in mean serum T3, T4 & TSH levels of 

nodular goiter patients and normal individual in 

different age groups as well. Thyroid nodules are 

common and frequently benign. Thyroid ultrasonogram 

should not be performed as a screening test, however all 

patients of thyroid nodule should undergo ultrasound 

examination. In this study, ultrasound was performed in 

all persons of study group. In geographic regions with 

iodine deficiency, thyroid scintigraphy is still used as a 

part of the evaluation of the patients with thyroid 

nodules (6). It provides useful information about 

functional characteristic of thyroid nodules. The 

patients in these regions serum TSH may remain 

unsuppressed even autonomy is present as because; low 

synthesis rate of thyroid hormones by iodine depleted 

thyroid gland (7). 
 
Measurement of serum TSH concentration is the most 

useful single laboratory test in the initial evaluation of 

thyroid nodules (8). If TSH levels are within normal 

range, the measurement of T3, T4/FT3, and FT4 

hormones level add no further relevant information. In 

high serum TSH level cases, estimation of FT3/T3 and 

FT4 / T4 and TPOAb are done to evaluate 
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hypothyroidism. Serum TSH level low –Test FT3/T3 

and FT4 / T4 to evaluate hyperthyroidism (9). In 

current study, the mean value of serum TSH in control 

group and case were 1.34 mIU/L and 1.42 mIU/L (no 

statistical significance difference between the control 

and cases). Mean T4 in study and control group were 

122.93 nmol/L and 99.90 nmol/L respectively, though 

there is significant difference of T4 levels between 

study and control groups, however, did not reflect any 

problem, value was within normal range. No statistical 

significance difference present in mean value of T3 in 

study and control groups. 
 
This is a small scale study; however this provides a 

guideline for the diagnosis and management of 

thyroid nodules which support the guideline of 

American Association of Clinical Endocrinologist 

(AACE) task force of thyroid nodules. 
 
CONCLUSION 
 

Although the value of T3, T4 and TSH hormones may 

appear within the standard normal range in nodular 

goitrous patients, difference between values of T4 

hormone among those groups and normal population 

may exist and even statistically significant which 

represent the ongoing damaging process of thyroid 

hormone storage and distribution within those nodular 

thyroid glands. Because majority of the thyroid 

hormones is stored within the thyroid gland as T4 

hormone which, in turn, is converted into the active T3 

hormone at the site of peripheral body cells during 

metabolic reactions. This may be concluded that 

 
 

 

asymptomatic patients with thyroid nodules need 

subsequent follow up for assessment of thyroid 

functional status to start early management. 
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