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ABSTRACT 

BACKGROUND 

Thyroid diseases are commonest endocrine disorders in India. Studies have shown that one in ten adults in India suffer from 

hypothyroidism. But it is often underdiagnosed and goes undetected for years. The present study was intended to perform 

thyroid ultrasound screening among a section of Thrissur population for evaluating the prevalence, various patterns of thyroid 

pathologies, its age and sex relation. 

 

MATERIALS AND METHODS 

Ultrasound screening for thyroid gland was done for 100 individuals selected from a skewed population of St. Joseph’s Church, 

Kuriachira, Thrissur, Kerala between Nov. 16– Nov. 30 of 2016. 

 

RESULTS 

Among 100 individuals, 51 were found to have thyroid diseases. Among these 51, various patterns of thyroid diseases were 

noted; thyroiditis (17), multinodular goitre (12), benign nodules (17) and atypical nodules (7). 47 out of 73 females and 4 out 

of 27 males had thyroid abnormalities. The study also demonstrated that prevalence of thyroid disease was more in the age 

group of 60-70 years (78.5%). 

 

CONCLUSION 

Our study demonstrated high prevalence of thyroid diseases (5 in 10) in the study population. Association with increasing age 

and female predisposition for thyroid diseases also noted. 
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BACKGROUND 

Endocrine disorders are common among Indian population. 

Thyroid disorders account for a majority of these endocrine 

disorders.1 It is estimated that 42 million people in India 

have thyroid disorders.2,3 Hypothyroidism is the most 

common thyroid disorder in Indian population.3 

Hypothyroidism includes a broad spectrum ranging from 

an asymptomatic/subclinical condition with normal levels of 

T3 and T4 to an overt state of myxoedema, end-organ effects 

and multisystem failure. In the developed world, the 

prevalence of hypothyroidism is about 4-5% and subclinical 

hypothyroidism is about 4- 15%.4 

 

Studies have shown that one in ten adults in India suffer 

from hypothyroidism.4,5 The awareness about the disease 

and the importance of its diagnosis remains shockingly very 

low in our country. A recent survey conducted by Indian 

Thyroid Society depicted that the awareness for the thyroid 

disease is ranked ninth when compared to other common 

ailments such as asthma, cholesterol problem, depression, 

diabetes, insomnia and heart problem. Hypothyroidism is 

continuing to grow significantly in our country, particularly 

among women population.5 

Thyroid disorders can impair the normal functioning of 

thyroid gland, causing abnormal production of hormones 

which may lead to hypo/hyperthyroidism, hypothyroidism 

being more common. If left untreated, it can cause various 

effects like hypercholesterolaemia, hypertension, 

cardiovascular complications, decreased fertility, and 

depression. Unlike other diseases, thyroid diseases have an 

upper hand for evaluation because of their ease of diagnosis 

and accessibility of medical treatment. Early diagnosis and 

treatment remain the cornerstone of management.6 

Ultrasonography plays an important role in the 

evaluation and management of thyroid disorders. Thyroid 

ultrasonography is the most common, extremely useful, 
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non-invasive, safe, inexpensive and widely available method 

to image the thyroid gland and its pathology, as recognised 

in guidelines for managing thyroid disorders published by 

the American Thyroid Association.7,8 The major drawback of 

ultrasound in thyroid imaging is that it cannot determine 

thyroid function, (whether thyroid gland is normal in 

function, under-active or overactive) for which a blood test 

(TFT) or radioactive isotope uptake test is usually required.8 

Ultrasound screening for thyroid disease will help to identify 

and treat the patients at risk of thyroid dysfunction before 

they become clinically apparent. The present study was to 

perform thyroid ultrasound screening among a section of 

population in central Kerala (Thrissur) for evaluating the 

prevalence of various patterns of thyroid pathologies, its age 

and sex relation. 

 

MATERIALS AND METHODS 

A free medical camp was organised by Jubilee Mission 

Medical College & RI, Thrissur for the parish population of 

St. Joseph’s Church, Kuriachira, Thrissur, Kerala. As a part 

of it, free thyroid ultrasound screening programme was done 

between Nov. 16 – Nov. 30 of 2016. Screening was done for 

100 individuals in the age group of 20–70 years. All 

individuals were physically healthy and did not give history 

of any illness. There was no history of taking any thyroid 

medications or surgeries in the past. On our physical 

examination, 12 individuals had palpable neck swelling 

which they were unaware of/failed to notice. 

Ultrasonographic examinations were performed at the 

Department of Radiodiagnosis, Jubilee Mission Medical 

College with GE VOLUSON 730PRO A44912 scanner using a 

12-MHz ultrasound probe. 

RESULTS 

Of the 100 subjects, the findings in 49 (49%) were 

considered normal (a normal-sized gland with no distinct 

nodules). Ultrasound findings were abnormal in 51 subjects 

(51%). These findings included various focal and diffuse 

abnormalities. Seventeen subjects had features of 

thyroiditis, of which Hashimoto’s thyroiditis was seen in 10. 

Multinodular goitre was detected in 12 subjects. Benign 

nodules were seen in 17 and atypical nodules in 7 subjects. 

In 2 subjects, atypical nodules were identified in the 

background of multinodular goitre. 

The prevalence of thyroid disorders was seen to be more 

common in females, consistent with worldwide reports. 

Among our study population of 100 individuals, 73 were 

female and 27 were male. Of the 73 females, 47 had some 

thyroid abnormalities and of the 27 male subjects, only 4 

had thyroid disease. Prevalence of thyroid diseases was also 

found to increase with increasing age and the highest 

prevalence was in the age group of 60-70 years (78.5%). 

Depending upon the age group distribution, prevalence 

of thyroid diseases were depicted in Table 1. The relation 

between the pattern of disease and age group is depicted in 

Table 2. 

 

Age Group Total Subjects Disease 
Prevalence 
Percentage 

20- 30 13 1 7.6 

30-40 35 18 51.4 

40-50 30 16 53.3 

50-60 8 5 62.5 

60-70 14 11 78.5 

Table 1. Prevalence of Thyroid Diseases Depending 
Upon Age Group Distribution 

 

 

Age Group Hashimoto’s Thyroiditis Other Thyroiditis MNG Benign Nodule Atypical nodule 

20-30 0 0 0 1 0 

30-40 6 3 2 5 2 

40-50 1 2 4 7 2 

50-60 0 0 1 3 1 

60-70 3 2 5 1 2 

Table 2. Age Group vs. Various Patterns of Thyroid Disease Relation 
 

DISCUSSION 

High resolution ultrasonography (USG) is regarded as the 

most sensitive imaging modality for thyroid gland 

evaluation.8 Both longitudinal and transverse scans will be 

required for comprehensive assessment of thyroid gland. 

Transverse scan will be useful to locate thyroid nodules, their 

relationship to trachea, major vessels in carotid sheath, and 

also to assess internal architecture and extrathyroidal 

extension. Longitudinal scan will help to evaluate internal 

architecture, vascularity and extrathyroidal extension. 

Thyroid nodule evaluation is divided into - ultrasound 

features of thyroid nodule- evaluation of adjacent structures 

(including trachea, oesophagus, strap muscles, carotid 

artery, internal jugular vein) and cervical lymph nodes.9 

 USG is useful in the evaluation of diffuse as well as focal 

thyroid abnormalities. Common conditions presenting as 

diffuse thyroid enlargement includes multinodular goitre, de-

Quervain's thyroiditis and autoimmune thyroiditis. Graves’ 

disease and Hashimoto’s thyroiditis account for the majority 

of cases of autoimmune thyroiditis. 

Multinodular goitre (MNG) is the common cause for 

asymmetric thyromegaly. About 3-5% of population are 

affected in developed countries. Ultrasonography is a key 

tool for its evaluation, as it can identify the presence of 

suspicious nodules (if any) and mass effect. 

Ultrasonographic appearance of MNG is usually a diffusely 

enlarged gland with multiple nodules. Most nodules are 

iso/hyperechoic and when enlarged provide heterogeneous 

echo pattern. Nodules often undergo degenerative changes 

like cystic degeneration with anechoic appearance to the 

nodule, haemorrhage/infection within the cyst to appear as 

moving internal echoes/septations. Colloidal degenerations 

produce comet-tail artefact. Dystrophic calcification often 

appears as coarse or curvilinear. (Figure 1) 

Graves’ disease is characterised by thyrotoxicosis due to 

circulating thyroid-stimulating hormone (TSH) receptor 

autoantibodies (TRAb) with thyroid-stimulating activity. On 



Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 4/Issue 50/June 22, 2017                                             Page 3045 
 
 
 

USG, thyroid is diffusely enlarged (2-3 times its normal size) 

with hypoechoic and heterogeneous echo pattern. Colour 

Doppler shows marked increase in parenchymal vascularity 

(Thyroid inferno).  

 

 
Figure 1. A 42-year-old Female with Multiple 

Nodular Lesions of Varying Sizes in both Lobes 
Having Cystic Changes Consistent with MNG 

 

Hashimoto's thyroiditis is characterised by chronic, 

autoimmune-mediated lymphocytic inflammation of thyroid 

gland which ultimately leads to destruction of the gland and 

hypothyroidism. Ultrasound features vary with different 

stages of disease. The characteristic ultrasonographic 

appearance is focal or diffuse, moderately enlarged, 

hypoechoic, heterogenous, micronodular gland with 

lobulated outlines and with fine, fibrotic streaks within. 

(Figure 2). De Quervain's thyroiditis is a self-limiting 

inflammatory condition that usually occurs following a viral 

illness. Patients typically present with neck pain, thyroid 

tenderness, fever and constitutional symptoms. On USG, 

appears as focal, ill-defined, hypoechoic, nodular area in 

thyroid (subcapsular) in the acute phase and as diffuse 

goitre with patchy or confluent ill-defined hypoechoic area 

with hypovascular/avascular appearance in subacute 

phase.8, 10 

Ultrasonography is also very useful in differentiating 

between malignant and benign nodules. Common causes of 

benign thyroid nodules are nodular hyperplasia, thyroid 

adenomas, thyroid cysts, Hashimoto's thyroiditis. USG 

findings suggestive of benign nodules include 

iso/hyperechogenicity of thyroid nodule, cystic nodule, 

spongiform appearance, presence of a complete uniform 

hypoechoic halo around the nodule, coarse/curvilinear 

calcifications, ring down/comet-tail sign and perinodular 

flow/spoke and wheel like appearance of vessels on colour 

Doppler (Figure 3). Malignant tumours of thyroid includes 

papillary carcinoma, follicular carcinoma, medullary 

carcinoma, anaplastic carcinoma, lymphoma and 

metastases. Anaplastic thyroid carcinoma and lymphoma are 

highly aggressive tumours with early and extensive local 

invasion. Metastases to thyroid gland are rare and main 

primary tumours are malignant melanoma, breast carcinoma 

and renal cell carcinoma. USG features predictive of 

malignant nodules include presence of microcalcifications, 

local invasion, lymph node metastases, marked 

hypoechogenicity, microlobulated or irregular margins, solid 

composition, taller than wide shape (Figure 4). 8,11-13 

 
Figure 2. Ultrasound of a 36-year-old Female 

Showing Diffuse Enlargement, Hypoechoic 
Glandular Parenchyma, Coarse Echotexture and 
Fine Linear Strands Suggestive of Hashimoto’s 

Thyroiditis. 
 

 
Figure 3. Benign Nodule with Homogenous 

Echotexture and Thin Hypoechoic Continuous Halo 
Around 

 

 
Figure 4. A Large Hypoechoic Heterogeneous 

Nodule with Cystic Changes and Focal Areas of 
Microcalcifications in Right Lobe. FNAC Proved it to 

be Papillary Carcinoma 
 

Colour Doppler ultrasound is an imaging technique that 

assesses the presence and distribution of vessels within the 

thyroid nodule. Nodule vascularity is categorised as absent 

blood flow (type 1), marked perinodular and absent or slight 

intranodular blood flow (type 2), and marked intranodular 

and absent or slight perinodular blood flow (type 3). 

Intranodular vascularity is associated with malignancy.14 

Ultrasound elastography is used to detect the nature of 

thyroid nodules, by measuring the tissue stiffness 

noninvasively. Malignant nodules tend to be much harder 

than benign ones. Strain and shear wave elastography are 

the 2 types currently used in clinical practice. Strain (Static 

compression) elastography evaluates elasticity through 

tissue displacement caused by compression, with degree of 
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displacement being larger in soft tissue than in hard tissue. 

It requires an external compression with a probe or 

endogenous stress such as physiologic pulsations from the 

carotid artery as the sole compression source. Shear wave 

elastography evaluates elasticity through propagation speed 

of transverse oriented shear waves, with wave speed being 

faster in hard tissue than in soft tissue. Two approaches in 

shear wave elastography include the supersonic shear wave 

and the acoustic radiation force impulse (ARFI) methods. 

Supersonic shear wave uses focused ultrasonic beams that 

propagate through the entire imaging area. ARFI uses short-

duration acoustic pulses that excite the tissue within the 

region of interest. Role of elastography is to identify nodules 

that are benign that would have otherwise been biopsied, to 

identify nodules likely to be malignant that require 

biopsy/further followup and to highlight areas within nodules 

to target/avoid for FNAC to reduce nondiagnostic or 

inadequate cytology.14,15 

Studies in western countries have shown that about 50% 

of people have microscopic nodules, 5% of women have 

overt hypothyroidism or hyperthyroidism, 15% have 

palpable goitres, 3.5% have occult papillary carcinoma.16-18 

Thyroid cancer is the most common endocrine malignancy 

with more mortality.19 

In the study by Unnikrishnan et al, hypothyroidism was 

found to be the common form of thyroid dysfunction 

affecting 10.9% of Indian study population. Predominance 

of thyroid dysfunction in women was also shown in the 

study, especially those in midlife (46-54 years).3 In a 

population-based study done in Cochin among 971 adult 

subjects, the prevalence of hypothyroidism was found to be 

3.9%. The prevalence of subclinical hypothyroidism was 

9.4%. In women, the prevalence was higher at 11.4%, when 

compared with men (6.2%).20 

Sensitivity of clinical examination in the detection of 

nodules was 38% in the study by Christensen and Tibblin.21 

As expected, the prevalence is high with thyroid ultrasound 

when compared with that in clinical epidemiologic studies 

and autopsy studies. Ultrasonography is much more 

sensitive in the identification of nodules. Carroll reported 

thyroid nodules in 13.4% patients referred for ultrasound of 

the carotid arteries.22 Stark et al found one or more 

nonpalpable thyroid lesions in 40% of patients referred for 

parathyroid surgery.23 Higher prevalence was also reported 

by Horlocker et al (462 of 1,000),24 Woestyn et al (77 of 

300),25 Stark et al (26 of 65).23 

The increasing effects of ageing and female sex on 

prevalence of thyroid disease were demonstrated by 

ultrasonography as in clinical studies. Oertel and Klinck 

reported an 8% prevalence (8 of 97) of nodules in healthy 

men in the 2nd decade of life and a prevalence of 24% (9 of 

38) in the 3rd decade.26 

Brander et al in 1989 performed thyroid ultrasound 

among 101 women aged 49-58 years in an urban area in 

southern Finland. Thyroid nodules or abnormalities of 

echotexture were found in 36 (35.6%) subjects. Seventeen 

(47.2%) subjects had solitary nodules, 14 (38.9%) had 

multiple nodules, and five (13.9%) had diffuse 

abnormalities.27 Brander et al in 1991 again performed 

thyroid ultrasound in 253 subjects (130 women and 123 men 

in the age group 19-50 years) in the same area. Thyroid 

echo abnormalities were found in 69 subjects (27.3%). 

Abnormalities were solitary in 39 subjects (57%), multiple in 

15 (22%), and diffuse in 15 (22%). Prevalence of 

abnormalities were shown to increase with age. Women 

showed more lesions than men in each decade.28 

 

CONCLUSION 

The prevalence of thyroid diseases in our study population 

was found to be surprisingly very high (5 in 10) when 

compared to recent Indian standards (1 in 10). Our study 

may have been biased and influenced by many factors, but 

still the results of our study is an eye opener. Even in our 

state with high literacy rate, majority of the population is still 

unaware and has only little knowledge about thyroid 

diseases. Hence, further epidemiological studies must be 

carried out for detailed assessment of the current situation. 
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