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ABSTRACT 

 

AIMS AND OBJECTIVE: - 

As the Prevalence of thyroid nodules is increasing all over the world.  Ultrasound being most 

reliable and economical imaging technique for diagnosing thyroid nodules  , a ultrasound based 

thyroid imaging reporting and data system classification has been developed . Fine needle 

aspiration cytology (FNAC) a  mandatory in the preoperative diagnosis of thyroid nodules to 

distinguish benign from malignant nodules but It is still unclear how thyroid nodules should be 

chosen for FNAC. To classify thyroid nodules and address the issue of nodule selection for 

FNAC, a useful thyroid imaging reporting and data system (TIRADS) has been developed.This 

study aims at evaluating the  reliability of the daily use of ACR-TIRADS  classification in 

differentiating between benign and malignant thyroid lesions and hence avoiding invasive 

FNAC procedure in benign lesions.  

 

TYPE OF STUDY: -Hospital based  prospective study 

 

MATERIALS AND METHODS: - as per inclusion and exclusion criteria the 

present study was based  on 60 patients , patients with clinically suspected or ultrasound 

diagnosed thyroid nodules were subjected to undergo conventional high resolution 

sonography of the thyroid gland, and depending on the presence or absence of various 

sonographic features The thyroid nodules were categorized according to ACR-TIRADS 

Classification. Ultrasound guided fine needle aspiration cytology (FNAC) of suspicious 

or dominant nodule were evaluated according to BETHESDA system of  Classification 

for reporting thyroid cytopathology.  

The relation between TIRADS and BETHESDA was evaluated using  
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Statistical package of social sciences (spss) version 20. The Histopathological report 

was used as the standard final diagnosis for Comparison 

 

RESULTS: -In this study on comparing the TIRADS scoring system on 

initial assessment to predict the efficacy in differentiating benign and 

malignant lesions versus the final biopsy report it is found that TIRADS is 

effective in predicting malignancy in a suspicious thyroid nodule with 

significant p value of 0.05 and with sensitivity of 77.36 % specificity of 

57.14% positive predictive value (PPV) of 93.18% and negative predictive 

value of  (NPV) 25% at 95% confident interval . 

 

CONCLUSION: -. 

The TIRADS scoring system is a statistically significant scoring system in 

differentiating benign and malignant lesions of the thyroid gland on initial 

assessment and hence help preclude FNAC in benign lesions.  
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INTRODUCTION 

 

The population frequently experiences thyroid nodules. Nodules on the thyroid are 

becoming more common. Palpation can identify them in 2%–6% of the population, 

Ultrasound can identify them in 19%–35%, and autopsy data can identify them in 8%–

65% of the population. The most reliable and economical imaging technique for 

diagnosing thyroid nodules is ultrasound. Numerous academic articles have 

investigated the use of ultrasound criteria to distinguish between benign and malignant 

thyroid nodules. Hypoechogenicity, microcalcification, taller-than-wide shape, uneven 

or microlobulated borders, and enhanced intranodular vascularity are suspicious 

characteristics of nodules that indicate cancer.Fine needle aspiration cytology (FNAC) 

is mandatory in the preoperative diagnosis of thyroid nodules to distinguish benign 

from malignant nodules. 

It is still unclear how thyroid nodules should be chosen for FNAC. To classify thyroid 

nodules and address the issue of nodule selection for FNAC, a useful thyroid imaging 

reporting and data system (TIRADS) has been developed. 

Thus, in this study, we will attempt to demonstrate the effectiveness of TIRADS scoring 

in identifying malignancy in a thyroid nodule that has been clinically or radiologically 

diagnosed. 
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AIMS AND OBJECTIVES:  

To find the effectiveness of the TIRADS scoring system in predicting thyroid 

malignancy in a patient presenting with a thyroid nodule which is either palpable on 

clinical examination or is detected on radiological investigations. 

 

OBJECTIVE : 

 

1. Primary objective:  

 

 To study the reliability of the daily use of ACR-TIRADS  classification in 

differentiating between benign and malignant thyroid lesions 

 

2. Secondary  objective(s)  

 

To evaluate role of TIRADS classification to Guide biopsy need and management of 

thyroid nodule  
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REVIEW OF LITERATURE 

 

Developmental Embryology of Thyroid: 

The thyroid, the first endocrine gland to form, is made of endoderm that comes from the 

ventral embryologic digestive tract. Around four weeks into pregnancy, a midline diverticulum 

appears around the foramen cecum at the base of the tongue (Fig 1). The tissue descends as 

the primary portion of each lateral lobe and the isthmus before becoming the median thyroid 

component.1.   

Between 30% and 50% of individuals still have the recognizable pyramidal lobe 

attached to the isthmus at its distal end. 1  

The lateral thyroid component, which manifests later in development than the median 

component, is formed from the fourth and fifth branchial pouches 3 

 

Figure 1: Floor of the pharynx showing foramen caecum from where the 

thyroglossal duct arises and bronchial pouches2 
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The superior parathyroid glands originate from the fourth branchial pouch, which is also the 

location of the lateral thyroid gland component. The third branchial pouches give rise to both 

the inferior parathyroid glands and the thymus.  C cells, also known as para follicular cells, are 

produced by the neural crest and migrate into the lateral lobes superolateral area where they 

eventually release calcitonin.4 

Thyroid follicles are first visible at 8 weeks, and colloid formation begins by the 11th week of 

pregnancy. 

 

 

Figure 2: Normal vestiges of thyroid development2 

 

Remnants of the thyroglossal duct may persist and lead to the formation of 5: 

• Thyroglossal cyst may occur anywhere along the course of 

the duct. It may acquire secondary openings in the neck to 

formfistulae. 

• Thyroglossalfistula 



5 

 

• Carcinoma of the thyroglossalduct. 

 

 ANATOMY 

A typical thyroid gland weighs about 20 grams..5 

The sternothyroid covering the lateral side prevents the upper pole of the gland from 

spreading onto the thyrohyoid because of its relationship to the oblique thyroid line. 

The gland's superior pole contacts the inferior pharyngeal constrictor and the posterior 

half of the cricothyroid; its medial surface is related to the larynx and trachea. The 

external laryngeal nerve is medial to this part of the gland as it passes to supply 

cricothyroid.7 

 

Inferiorly, The trachea is related more posteriorly, the oesophagus and recurrent 

laryngeal nerve related more medially . The common carotid artery  is overlaped 

by the carotid sheath on poster lateral side of the thyroid gland 7 

The superior thyroid artery's anterior branch is close to the thin anterior border of 

the gland, which slopes down medially. The inferior thyroid artery and its 

anastomosis with the posterior branch of the superior thyroid artery are related 

inferiorly by the rounded posterior border. The thoracic duct is close to the lower 

end of the posterior border on the left side. Typically, the parathyroid glands are 

related to the posterior border 7 

A true and a false capsule cover the thyroid. The gland's connective tissue 

condenses to form the true capsule. Pre-tracheal fascia is the source of the thyroid's 

false capsule. Vein and arterial trunks pass through the area between these two 

capsules..4 
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Figure 3: Anatomical relations of thyroid gland2 

Arterial Supply 

The superior thyroid artery branch of ipsilateral external carotid arteries , which 

divides into anterior and posterior branches at the apex of the thyroid lobes. The 

artery divides on the gland into anterior branch  and runs down the isthmus and 

the posterior branch runs posterior to the lobe which anastomosis with ascending 

branch of inferior thyroid artery from lower pole.8 

 

 

The thyrocervical trunk a branch of subclavian arteries gives the inferior thyroid 

artery branch shortly after emerging from subclavian artery . Prior to ligating the 
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arterial branches, the recurrent laryngeal nerve (RLN) must be identified because 

the inferior thyroid artery crosses it. In 1% to 4% of people, the thyroidea ima 

artery develops directly from the aorta or innominate, and it enters the isthmus or 

repalce in for a missing inferior thyroidartery..2 

 

Venous drainage  

The superior thyroid arteries and veins run parallel with each other bilaterally. The 

middle vein or veins have the shortest, thinnest walls and the least consistent  . In 

thyroidectomy procedures, it is the first vessel seen. Directly darining into the 

internal jugular vein are the superior and middle veins. 

Lymphatics9 

Numerous lymphatic vessels leave the gland and drain to lymph nodes: 

 

• level 6: .on the anterior surface of the larynx and trachea in the midline – 

prelaryngeal and pre-tracheal nodes are present In the tracheo-oesophageal groove 

extending downwards into superior mediastinum.  

• level 4, level 3, level2 : Upwards and laterally to the deep cervical chain  
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Figure 4: Lymphatic drainage regions of neck 

 

Nerves 

Recurrent Laryngeal Nerve 

All the intrinsic muscles of the larynx except cricothyroid muscle are supplied by 

the recurrent laryngeal nerves. cricothyroid muscle is supplied by external branch 

of the superior laryngeal nerve .  

Injury to one RLN leads to ipsilateral vocal cord paralysis, due to which vocal 

cords occupy the paramedian or the abducted position. injury to Bilateral RLN 

injury may lead to airway obstruction, which necessitating emergency 

tracheostomy, or loss of voice.2 
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Figure 5: Variations in the course of the right recurrent laryngeal nerve 2 

A, In the setting of an aberrant origin of the right subclavian artery,  

from the vagus a non-recurrent laryngeal nerve arises and courses medially 

into the larynx  

B, The recurrent laryngeal nerve normal course of arises from the 

vagus after it passes below the subclavian artery. 

C, The non-recurrent and the recurrent laryngeal nerve an unusual 

coexistence join to form a common distal nerve.20 

 

Superior Laryngeal Nerve 

The vagus nerves near the base of the skull, at the middle of   the 

vagal ganglion, is the origin of the superior laryngeal nerves. The larger 

internal branch innervates the larynx after entering the thyrohyoid membrane 

and is sensory in function. The inferior pharyngeal constrictor muscle's 

lateral surface is where the smaller external branch that supplies the 

cricothyroid continues to course. This branch often descends anteriorly and 

medially with the superior thyroid artery. Injury to the superior laryngeal 

nerve's external branch results in the inability to contract the ipsilateral vocal 
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cord, which makes it difficult to  project the voice , hit the high notes and 

causes voice fatigue during protracted speech.10 

 

 

Figure 6: Relation between SLN and Superior thyroid vessels  

(Cernea Classification)2 

 

Benign and Malignant Diseases of the Thyroid Gland: 

 

Toxic Multinodular Goiter2 

 

Older people who frequently had a prior history of a nontoxic multinodular goiter tend 

to develop toxic multinodular goiters. While some patients simply exhibit atrial 

fibrillation or congestive heart failure, others may have T3 toxicosis. 

The signs and symptoms of hyperthyroidism are comparable to those of Graves' 

disease, but there are no extrathyroidal symptoms. 
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Diagnostic Studies2 

 

Blood tests for Graves' illness have high free T4 or T3 levels and a 

suppressed TSH level. Additionally, RAI uptake is elevated, demonstrating 

many nodules with elevated uptake and suppression of the remaining gland. 

 

Toxic Adenoma2 

 

Younger patients with symptoms of hyperthyroidism and recent 

growth of a long-standing nodule are more likely to develop 

hyperthyroidism from a single hyperfunctioning nodule. Rarely are these 

nodules malignant. 

 

Chronic Thyroiditis Lymphocytic (Hashimoto’s) Thyroiditis2 

Hashimoto‘s thyroiditis an autoimmune disorder, the leading cause 

of hypothyroidism, is the most common inflammatory disorder of the 

thyroid. 

 

 

Clinical Presentation2 

 

Clinically patients ususally present with mild to moderately enlarged 

gland which is firm in consistency and granular surface discovered on 

routine physical examination or patient notices a painless anterior neck mass, 
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20% of patients present with hypothyroidism, and only 5% present with 

hyperthyroidism(Hashi-toxicosis) 

 

Diagnostic Studies2 

 

on clinical suspescion of Hashimoto‘s thyroiditis clinically, elevated 

TSH and the presence of thyroid autoantibodies usually confirm the 

diagnosis. ultrasound guided FNAC is indicated only when the patients 

presents with a solitary suspicious nodule or a rapidly enlarging goiter.  

 

Riedel’s Thyroiditis3 

 

Riedel's thyroiditis, also known as Riedel's struma or invasive fibrous thyroiditis, 

is an uncommon form of thyroiditis that causes the thyroid parenchyma to be 

completely or partially replaced with fibrous tissue that also invades neighboring 

tissues. 

 

Most often, women between the ages of 30 and 60 are affected by the condition. 

Typically, it begins as a hard, painless anterior neck mass that grows over weeks 

to years to cause compression symptoms such as hoarseness, dysphagia, and 

dyspnea. As fibrous tissue replaces the gland, patients may exhibit hypothyroid 

and hypoparathyroidism symptoms.. A hard, "woody" thyroid gland with fixation 

to surrounding tissues is seen upon physical examination. Because the thyroid 

gland is solid and fibrous, FNAC is insufficient to confirm the diagnosis; 

therefore, an open thyroid biopsy is required. 

Surgery is the mainstay of the treatment. 
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Malignant thyroid disease 

 

Two distinct hormone producing cells that forms the thyroid gland is 

: follicular cells (producing thyroid hormones) and parafollicular C cells 

(producing calcitonin). These two cells the cell of origin for most of the  thyroid 

neoplasms. There are five major types of thyroid carcinoma: papillary, follicular, 

poorly differentiated, anaplastic, and medullary carcinoma. Non-medullary 

thyroid carcinomas are Papillary, follicular, poorly differentiated, anaplastic 

which arise from follicular cells and . Medullary thyroid carcinoma arises from 

the calcitonin-secreting parafollicular C cells.11 

 

Papillary Carcinoma 

 

80% of all thyroid malignancies are Papillary carcinoma in iodine sufficient areas and 

is the most common thyroid cancer in children and in patients with history of 

exposure to external radiation .  Most common in women than men  with  a   2:1 

female-to-male ratio, and 30 to 40years is the mean age of presentation .2 

 

Most patients present in euthyroid state and present with a painless  slow-growing 

neck mass. In locally advanced invasive disease patient presents with dysphagia, 

dyspnea, and dysphonia .2 

 

Most of the patient will have Lymph node metastases as a common presentation 

―cervical lymph node that has been infiltrated by metastatic cancer is the Lateral 

aberrant thyroid in almost all patients.2 
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Diagnosis is confirmed by FNAC of the lymph node or thyroid tumor. Following 

diagnosis of thyroid cancer on FNAC it is always adviced to get a neck ultrasound 

to rule out the contralateral lobe involvement and to check for lymph node 

metastases in the central and lateral neck compartments. Multifocality is 

frequently seen with Papillary cancer of thyroid , which may be identified in up 

to 85% of cases when microscopic examination is performed. At the time of 

initial presentation, distant metastases are infrequent, but they can eventually 

appear in up to 20% of patients. Lungs are the most frequent place, then bone, 

liver, and brain.2 

 

Histologically, papillary carcinomas might have follicular structures alone, a pure 

follicular pattern (follicular variant), or papillary projections (The nuclei may be 

dense and exhibit "grooving," and the cells are cuboidal with pale, abundant 

cytoplasm, intranuclear cytoplasmic inclusions (leading to the name of Orphan 

Annie nuclei), and other characteristics that permit FNAC diagnosis. Another 

possibility is the presence of psammoma bodies, which are tiny, calcified deposits 

that resemble clusters of shed cells.10 

 

Because of how they act biologically, follicular forms of papillary carcinoma and 

mixed papillary-follicular tumors are categorized as papillary carcinomas. 2 

 

Surgical Treatment12 

 

For initial tumors larger than 1 cm, the most recent evidence-based 

treatment recommendations advocate a near-total or total thyroidectomy, 
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unless there are medical reasons to avoid surgery. When PTC is identified 

by FNAC, the definitive procedure can be performed without performing a 

frozen section to confirm the diagnosis. Treatment options for patients who 

have a nodule that may be papillary cancer include thyroid lobectomy, 

isthmusectomy, removal of any pyramidal lobes, and removal of any nearby 

lymph nodes and a total or near total thyroidectomy is carried out if 

intraoperative frozen-section examination of a lymph node or primary tumor 

reveals the presence of malignancy.. 

 

During thyroidectomy, enlarged or obviously involved central neck 

nodes should be removed (therapeutic central-compartment, level VI), along 

with nodes with known lateral neck metastases. 

 

During thyroid surgery, along with involved lateral neck metastases 

nodes even the enlarged nodes in central neck (therapeutic central-

compartment, level VI) are removed. 

 

Follicular Carcinoma 

 

10% of thyroid malignancies are follicular carcinomas, which are 

more common in places with low iodine levels. Follicular cancer is more 

common in women than in men, with a female-to-male ratio of 3:1 and a 

mean age of presentation of 50.6 

Follicular malignancies typically manifest as single thyroid nodules, 

possibly with a long-standing goiter and a history of fast size growth. Unless 
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there has been a hemorrhage into the nodule, pain is rare. Cervical 

lymphadenopathy, in contrast to papillary tumors, is uncommon at first 

presentation (approximately 5%), though distant metastases may be 

observed. Follicular tumors may be hyperfunctional in less than 1% of 

instances, causing patients to display the signs and symptoms of 

thyrotoxicosis.6 

The FNAC cannot differentiate between benign and malignant 

follicular lesions. Therefore, unless distant metastases are present, 

preoperative clinical diagnosis of cancer is challenging. Older males are 

more likely to develop large follicular tumors (>4 cm) that are malignant. 

 

The majority of follicular carcinomas are solitary lesions and are 

encapsulated. The presence of vascular and capsular infiltration indicates 

malignancy. During surgery, it may be possible to see tumor infiltration and 

invasion as well as tumor thrombus in the middle thyroid or jugular veins.6 

 

Surgical Treatment and Prognosis6 

 

Patients diagnosed by FNAC as having a follicular lesion should 

undergo thyroid lobectomy because at least 80% of these patients will have 

benign adenomas. 

 

Because there is a higher risk of malignancy in older patients with 

follicular lesions >4 cm (50%) and in patients with atypia on FNA, a family 

history of thyroid cancer, or a history of radiation exposure should 
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unquestionably undergo a total thyroidectomy. When thyroid cancer is 

discovered, a total thyroidectomy should be done. It is possible to identify 

and eliminate metastatic illness with 131I. 

 

At 10 years and 20 years, respectively, the cumulative mortality rate 

from follicular thyroid cancer is about 15% and 30%. Age over 50 years old 

at presentation, tumor size >4 cm, greater tumor grade, noticeable vascular 

invasion, extrathyroidal invasion, and distant metastases at the time of 

diagnosis all indicate a poor long-term prognosis. 

 

Hürthle Cell Carcinoma6 

 

The World Health Organization classifies hurthle cell carcinomas as a subtype of 

follicular thyroid cancer, which make up about 3% of all thyroid malignancies, Hürthle 

cell tumors also exhibit vascular or capsular invasion, making FNAC ineffective in their 

diagnosis. 

 

Eosinophilic cells, which are generated from the oxyphilic cells of the thyroid gland, 

are seen in sheets within tumors and are densely packed with mitochondria. 

 

Hürthle cell tumors are distinct from follicular carcinomas in that they are more 

frequently multifocal and bilateral (about 30%), typically do not take up RAI (about 

5%), are more likely to metastasize to local nodes (about 25%), are more likely to 

metastasize to distant sites (about 20%), and are associated with a higher mortality rate 

(about 20% at 10 years). 
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Unilateral Hürthle cell adenomas can be surgically treated with lobectomy and 

isthmusectomy, which is similar to how follicular neoplasms are managed. Total 

thyroidectomy should be done when Hürthle cell neoplasms are determined to be 

invasive on definitive paraffin-section histology. When lateral neck nodes are palpable 

or detected by ultrasound, these patients should also have routine central neck node 

excision and modified radical neck dissection. 

Medullary Carcinoma 

 

The parafollicular C cells of the thyroid, which in turn are generated 

from the ultimobranchial bodies, are the source of medullary carcinoma, which 

makes up around 5% of thyroid cancers. Most MTCs happen infrequently. 

However, about 25% fall under the umbrella of a number of hereditary disorders, 

including familial MTC, MEN2A, and MEN2B. It is known that each of these 

variations is a result of secondary germline mutations in the RETproto-oncogene. 

 

A neck tumor is frequently observed in MTC patients, and 15% to 

20% of them may also have palpable cervical lymphadenopathy. Patients with 

these tumors are more likely to have pain or discomfort, and local invasion can 

result in symptoms of dysphonia, dyspnea, or dysphagia. Later in the course of the 

illness, distant blood-borne metastases to the liver, bone (often osteoblastic), and 

lung occur.6 

 

The ratio of females to males is 1.5:1. Patients with familial diseases 

typically present at a early age while most patients present between the ages 
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of 50 and 60. Amyloid is a diagnostic finding, but calcitonin 

immunohistochemistry is more frequently utilized as a diagnostic tumor 

marker. Additionally, CEA and calcitonin gene-related peptide stain 

favorably in these malignancies.6 

 

History, physical exam, elevated serum calcitonin or CEA levels, and 

FNAC  of the thyroid mass are used to make the diagnosis of MTC. All new 

MTC patients should be examined for RET point mutations, 

pheochromocytoma, and HPT because it is impossible to tell the difference 

between sporadic and familial illness at the time of initial presentation. 

Patients with persistent or recurrent MTC are identified using the markers 

calcitonin and CEA. Although CEA is a better predictor of prognosis, 

calcitonin is a more sensitive tumor marker.6 

To assess the upper mediastinum, lateral and central neck 

compartments, a neck ultrasound is advised. Testing for RET proto-

oncogene mutations and serum calcium, CEA, and calcitonin levels should 

also be done. Pheochromocytomas must be ruled out. Patients who are found 

to have pheochromocytomas must have them surgically removed first.12 

 

Because of the high prevalence of multicentricity, the more 

aggressive course, and the fact that 131I therapy typically is ineffective, total 

thyroidectomy is the preferred treatment for patients with MTC..12 

Early in the course of the disease, central compartment nodes are frequently 

affected, hence a standard bilateral preventive central neck node dissection 

should be carried out. 
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In patients with calcitonin levels >400 pg/mL or cervical nodes that can be 

felt palpably or identified on imaging, further imaging to check for 

metastatic illness is advised. This imaging should include a neck and chest 

CT, a triple-phase liver CT, or contrast-enhanced MRI. An ipsilateral or 

bilateral lateral neck dissection (levels IIA, III, IV, and V) is indicated in 

patients without distant illness.12 

 

Anaplastic Carcinoma 

 

One percent or less of thyroid cancers are anaplastic carcinomas. The majority of 

tumors manifest in the seventh and eighth decades of life, and women are more 

frequently affected than men.6 

 

The usual patient has a long-standing, quickly enlarging, and sometimes painful 

neck tumor. Dysphonia, dysphagia, and dyspnea are frequent concomitant 

symptoms. FNAC results showing characteristic large and multinucleated cells 

validate the diagnosis. Lymphomas, medullary carcinomas, direct extension from 

a laryngeal carcinoma, other metastatic carcinomas, or melanoma are possible 

differential diagnoses on FNA. Spindle cell elements necessitate taking into 

account both primary and metastatic sarcomas when they are present.6 

 

Few people survive for six months after diagnosis of this aggressive thyroid tumor, 

which is one of the most common aggrasive thyroid cancers. To determine 

resectability, imaging (ultrasound, CT, MRI, or PET-CT) should be obtained. 
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Preoperative laryngoscopy should be performed on all patients to determine the 

status of their vocal cords..6 

 

For individuals with an intrathyroidal mass, a total or nearly total thyroidectomy 

with therapeutic lymph node dissection is advised. An en bloc resection should be 

taken into consideration if extrathyroidal extension is present and all gross disease 

can be eliminated. Patients who choose aggressive management and have a good 

performance status without metastatic disease should be given the option of 

adjuvant radiotherapy. cytotoxic chemotherapy (with some combination of a 

taxane, anthracycline, and platinum) is often given concurrently and has been 

associated with longer survival, this is especially true in patients with unresectable 

illness, Although these medications are also administered in a neoadjuvant manner. 

 

ULTRASONOGRAPHY OF THYROID GLAND: 

 

The most sensitive imaging technique for examining the thyroid gland and 

related abnormalities is high-resolution ultrasonography (HRUSG). 

Ultrasound scanning uses no ionizing radiation, is non-invasive, widely 

accessible, and less expensive. Furthermore, in cases of thyroid disease, real-

time ultrasound imaging aids in directing diagnostic and therapeutic 

interventional procedures. The is the main drawback of ultrasound in thyroid 

imaging is that fails to determine the function of thyroid gland which needs 

a blood test or a radioactive isotope uptake test is typically necessary to 

determine thyroid function, which includes whether the thyroid gland is 

underactive, hyperactive or normal in function 14 
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INDICATIONS FOR THYROID USG :14 

• To confirm presence of a thyroid nodule when physical examination fails to 

demonstrate the nodule.  

• To characterize a thyroid nodule or nodules, i.e. to measure the dimensions 

correctly and to identify internal structure and vascularization. 

•  on basis of sonographic appearance thyroid nodule can be differentiate between 

benign and malignant thyroid masses, To differentiate between thyroid nodules 

and other cervical masses like lymphadenopathy, thyroglossal cyst and cystic 

hygroma. 

• To evaluate thyroid parenchyma changes . 

• To detect post-operative residual or recurrent tumor in thyroid bed or metastases 

to neck lymph nodes. 

• To screen high risk patients for thyroid malignancy like patients with history of 

familial thyroid cancer, multiple endocrine neoplasia (MEN) type II and 

irradiated neck in childhood. 

• To guide diagnostic (FNA cytology/biopsy) and therapeutic interventional 

procedures. 

 

ULTRASOUND EXAMINATION TECHNIQUE:14 

A high frequency linear-array transducer (7-15 MHz) that offers 

sufficient penetration and a high quality image is used to assess all patients 

when they are supine with their necks hyperextended. Both transverse and 

longitudinal planes are used for scanning. Grayscale and color Doppler 
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imaging methods are used for thyroid lesions in real time. It is important to 

determine a mass's imaging features, including its location, size, shape, 

borders, echogenicity, contents, and vascular pattern. If necessary, the 

referring doctor should be advised to do a fine needle aspiration (FNA) 

biopsy. 

NORMAL THYROID GLAND ON USG:14 

Two lobes plus a bridging isthmus make up the thyroid gland in its 

natural state. Age and sex have an impact on thyroid size, shape, and volume. 

At birth, the thyroid lobe measures 18–20 mm long and 8–9 mm wide; at 

one year old, it measures 25–60 mm long and 13–18 mm wide. In adults, the 

thyroid lobe measures 40–60 mm long and 13–18 mm wide. For females, 

the typical thyroid volume ranges from 10-15 ml to 12-18 ml, omitting the 

isthmus unless it is thicker than 3 mm. The muscles of the 

sternocleidomastoid and strap are connected to the trachea/esophagus and 

longus colli muscles in the back, the common carotid arteries, and the jugular 

veins on either side of the body. 
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Figure 7:Normal thyroid gland. (a) Gray scale ultrasound, transverse scan 

showing normal thyroid anatomy, (b) Arterial vascularization of the thyroid 

gland. On color Doppler, the inferior thyroid artery (arrow) is seen, (c) Blood flow 

pattern in normal thyroid gland. On spectral display, a low resistance flow with a 

high peak systolic velocity is obtained.14 

 

To assess the thyroid gland's vascularity and the vascularity of focal masses, 

color and power Doppler ultrasound (US) is helpful. The superior and 

inferior thyroid arteries supply blood to the thyroid gland, which is a highly 

vascular structure. On a color Doppler scan, the thyroid arteries can be seen 

(Figure 1b), and a spectral Doppler scan can evaluate the flow characteristics 

from these channels. Spectral Doppler examination typically reveals a low 

resistance flow with a high peak systolic velocity (PSV) in these arteries 

(Figure 1c). The PSV in the intra thyroid arteries is typically between 15 and 

30 cm/sec, although it can reach over 100 cm/sec in some diseases, such as 

Graves' disease. 
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Thyroid Nodules on USG:14 

 

It is typical for the thyroid to have nodules. Nodule incidence and development are 

directly correlated with patient age and are thought to be a typical part of the thyroid 

gland's maturation process. On USG, thyroid nodules are found frequently—between 

50% and 70% of the time. Less than 7% of instances involve thyroid carcinoma. 

Although benign and malignant nodules have some similarities in their ultrasound 

appearance, some USG features can aid distinguish between the two. 

 

Nodular hyperplasia is the most frequent cause of benign thyroid nodules. Other 

common benign thyroid tumors include thyroid adenomas, which are typically solitary 

but can also form as part of multinodular masses. Other characteristics, such as nodule 

size >1 cm, width < length, hypoechoic halo surrounding the nodule (fibrous capsule 

or squeezed thyroid tissue), and coarse or curvilinear calcification, are less specific but 

may nevertheless be helpful auxiliary indications. The artifact or sign known as "ring 

down" or "comet-tail" is typical with benign cystic colloid nodules. The hue of the 

vessels has a perinodular flow or spoke-and-wheel look. A benign thyroid nodule can 

be identified by a doppler examination. This flow pattern, though, can also be present 

in thyroid cancer. Malignant potential is quite improbable in a full avascular nodule. 
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Figure 8: Benign thyroid adenoma in a 42-year-old female patient. Transverse gray-

scale ultrasound neck: (a) shows a large well circumscribed oval shaped 

(width>length), hyperechoic nodule in a thyroid lobe. The lesion has slight 

heterogeneous appearance due to presence of few tiny cystic spaces/clefts. A thin, 

hypoechoic capsule (arrow) is noted peripherally. Color Doppler image (b) 

demonstrates both central and peripheral vascularity with characteristic “spoke-and-

wheel-like” appearance14 

 

 

Figure 9: Follicular adenoma thyroid in a 40-year-old female patient. Transverse gray-

scale ultrasound neck (a) shows a large well circumscribed heterogeneous thyroid 

nodule with multiple internal cystic spaces giving characteristic “spongiform 

appearance” to the lesion. Color Doppler sonogram (b) demonstrates both central and 

peripheral vascularity.14 
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Figure 10: Benign cystic colloid nodule in a 55-year-old female patient. Transverse 

sonogram neck (a) reveals a well-circumscribed right-sided cystic nodule with solid 

peripheral component and ‘ring down’ artifact (thin arrow). The lesion demonstrates a 

thin hypoechoic rim (thick arrows) and posterior acoustic enhancement. Color Doppler 

image (b) demonstrates vascularity in the solid peripheral component. (Reproduced 

with permission from Indian Journal of Endocrinology and Metabolism)14 

 

Papillary carcinoma (60–80%), follicular carcinoma (20–25%), medullary carcinoma 

(4-5%), anaplastic carcinoma (3–10%), lymphoma (5%), and metastases are the 

histological subtypes of malignant thyroid tumors. Thyroid ultrasonography has an 

overall sensitivity of 83.3% for identifying a malignant tumour. [5] Microcalcifications 

(2 mm), local invasion, lymph node metastases, marked hypoechogenicity, irregular 

margins, solid composition, absence of a hypoechoic halo around the nodule, size >1 

cm, a taller-than-wide shape, and intra nodular vascularity are all USG characteristics 

that are indicative of malignant nodules. Multiplicity of the nodule is not an indicator 

of benignity. The incidence of malignancy is same in solitary nodules as it is in multiple 

nodules. Interval growth of nodules is a non-specific characteristic. Microcalcifications 
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are most commonly found in papillary and medullary carcinoma thyroid and in their 

metastases (lymph node or hepatic). Microcalcifications can have posterior acoustic 

shadowing or not, and they show up as punctate hyperechoic foci on USG. Rarely, 

microcalcifications can be detected in benign lesions including follicular adenoma, 

multinodular goitre, and Hashimoto's thyroiditis as well as follicular and anaplastic 

thyroid carcinomas. Thyroid cancer is distinguished by local invasion of surrounding 

structures and metastases to local cervical lymph nodes. Papillary carcinoma accounts 

for 40% of instances, whereas medullary carcinoma accounts for 50% of cases. Despite 

the possibility of multiple level nodal disease in thyroid cancer patients, the 

anterolateral group (level II, III, and IV) has the highest risk of metastatic disease. By 

assessing nodal metastases with respect to node level, US neck plays a crucial part in 

the management of cervical metastases from thyroid cancer (varying from selective 

excision to a total neck dissection). The very aggressive malignancies anaplastic thyroid 

carcinoma and lymphoma frequently exhibit early and widespread local invasion. Even 

in cases of follicular thyroid carcinoma that are extremely aggressive, lymph node 

metastasis is uncommon. Marked intrinsic hypervascularity is the most prevalent form 

of vascularity in thyroid cancer. On a color Doppler scan, the tumor's core region 

exhibits higher flow than the thyroid parenchyma around it. Within the metastatic 

lymph nodes, there is an increase in vascularity and deformation of the sinus fat. 

Though chaotic and hypo-vascular, thyroid lymphomas can have neck vessel 

encasement.14
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Figure 11: Malignant thyroid nodule. Hürthle cell (follicular) carcinoma in a 60-year-

old woman. Transverse sonogram (a) of right lobe of the thyroid shows a partially cystic 

tumor with solid internal nodule (arrow) and thick walls. Color Doppler sonogram (b) 

depicts increased vascularity in solid parts of the tumor (arrow)14 

The thyroid gland rarely develops metastases. Malignant melanoma (39% of instances), 

breast carcinoma (21% of cases), and renal cell carcinoma ( 10% of cases) are the 

primary cancers most commonly found to spread to the thyroid gland. Metastases 

appear sonographically as a single or several hypoechoic homogenous masses that lack 

calcification.14 

The investigation of thyroid nodules with questionable USG findings should include a 

FNA biopsy. Additionally, the work-up of incidentalomas (asymptomatic thyroid 

nodules) must take into account the low death rate from tiny thyroid carcinomas and 

the predominance of benign thyroid nodules. 
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DIFFUSE THYROID DISEASES:14 

Graves' disease, multinodular goiter, Hashimoto's (lymphocytic) thyroiditis,  de-

Quervain's subacute thyroiditis, and Hashimoto's thyroiditis are the prevalent disorders 

that manifest as diffuse enlargement of the thyroid gland. Even while these processes 

have comparable sonographic characteristics, their metabolic profiles and clinical 

manifestations are dissimilar. Therefore, under these circumstances, it is important to 

consider how the patient's clinical and biochemical status relates to the ultrasound 

findings. 

The most frequent reason for widespread asymmetric thyroid gland enlargement is 

multinodular goitre (MNG). Most often, women between the ages of 35 and 50 are 

impacted. Histologically, MNG frequently takes a colloid or adenomatous form. The 

presence of several nodules within a diffusely enlarged gland serves as the basis for the 

ultrasonography diagnostic, With no normal intervening parenchyma and many nodules 

that have a similar US appearance, a diffusely enlarged thyroid gland is strongly 

suggestive of benignity, negating the need for a FNA biopsy. Most nodules are iso- or 

hyperechoic in nature; when enlarged, they give the gland a heterogeneous echo pattern. 

According to their USG appearances, these goitrous nodules frequently experience 

degenerative changes: cystic degeneration gives the nodule an anechoic appearance; 

hemorrhage or infection within the cyst is seen as moving internal echoes or septations; 

colloidal degeneration results in comet-tail artifact; and dystrophic calcification is 

frequently course or curvilinear. Follicular hyperplasia causes vascular compression 

that causes localized ischemia, necrosis, and inflammatory change. Differentiating 

MNG from multifocal carcinoma can be done extremely effectively by evaluating the 
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nodule's vascularity. In contrast to other nodules, a nodule with intrinsic vascularity and 

other malignancy-related characteristics can be targeted for biopsy..14 

 

 

 

 

Figure 12: Colloid multinodular goitre in a 50-year-old female patient.  

Transverse (a) and longitudinal (b) gray-scale ultrasound neck images reveal enlarged 

thyroid gland having multiple hyperechoic colloid nodules with internal cystic areas 

(arrows) showing ‘ring down’ sign. Color Doppler image (c) shows increased 

peripheral vascularity, with some intra goitrous vascularity 14 
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Figure 13: Adenomatous multinodular goitre in a 48-year-old patient with 

thyrotoxicosis. Transverse gray-scale ultrasound neck (a) shows diffuse enlargement of 

thyroid gland with multiple small (~5 mm size) echogenic nodules involving both the 

lobes and isthmus (arrows), with no normal-appearing intervening parenchyma. Color 

Doppler sonogram (b) demonstrates diffusely increased parenchymal vascularity. FNA 

biopsy confirmed the diagnosis of adenomatous multinodular goitre. However, it 

should be noted that FNA biopsy is not likely to be necessary in a diffusely enlarged 

thyroid gland with multiple nodules of similar US appearance and no normal 

intervening parenchyma 14 

Thyrotoxicosis is a feature of Graves' disease (thyrotoxicosis), an autoimmune 

condition. Women between the ages of 20 and 50 are most frequently affected. The 

thyroid appears diffusely enlarged (2–3 times its usual size), hypoechoic, and 

heterogeneous on gray-scale USG. A stunning "thyroid inferno" with obvious 

hypervascularity is seen on color flow imaging. This pattern shows significant diastolic 

and systolic intra-thyroid flow. As opposed to Hashimoto's thyroiditis, normal thyroid 

appearance may recover during the remission period. Although the clinical signs and 

symptoms of Hashimoto's thyroiditis, de Quervain's thyroiditis, and Graves' disease 

may look the same on ultrasound, they are very different in clinical practice. 
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An autoimmune condition known as Hashimoto's thyroiditis (chronic lymphocytic 

thyroiditis) results in the destruction of the thyroid gland and hypothyroidism. More 

often than not, women over 40 are affected by it. The most frequent clinical 

manifestation is a widespread, painless swelling of the thyroid gland. 

Clinical signs of Hashimoto's thyroiditis include goiter development with or without a 

disruption in thyroid function. Hypothyroid children typically have slow growth and 

delayed puberty. Anti-thyroglobulin and serum thyroid antibodies are used to confirm 

the diagnosis of Hashimoto's thyroiditis. 

Focal or diffuse glandular enlargement with a coarse, inconsistent, and hypoechoic 

parenchymal echo pattern characterize the US look. Multiple distinct hypoechoic 

micronodules, ranging in size from 1-6 mm, are strongly suggestive of chronic 

thyroiditis. The parenchyma may appear pseudolobulated due to fine echogenic fibrous 

septae. 

The thyroid parenchyma may have slightly to noticeably more vascularity, as shown by 

color doppler. Hypothyroidism appears to be associated with increased vascularity, 

most likely as a result of trophic stimulation of thyroid-stimulating hormone. Small 

atrophic glands are signs of Hashimoto's thyroiditis in its last stages. 

When diffuse Hashimoto's thyroiditis is present on sonograms or when the thyroid 

parenchyma is normal, the nodular form of the disease might occasionally develop. In 

diffuse Hashimoto's thyroiditis, it is known that benign and malignant nodules can co-

exist. On ultrasound, hyperechoic nodules are more likely to be benign, whereas 

hypoechoic nodules are more likely to be malignant. 
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To tell them apart, though, a PET scan or FNAC may be necessary. In Hashimoto's 

thyroiditis, the abnormal thyroid ultrasonography picture never gets better and stays the 

same for the rest of the patient's life. An increased risk of thyroid cancers including 

follicular or papillary carcinoma and lymphoma is linked to Hashimoto's thyroiditis. 

Additionally, a USG examination in people with Hashimoto's thyroiditis may show the 

existence of perithyroidal satellite lymph nodes, particularly the "Delphian" node 

immediately cephalad to the isthmus. When compared to USG, clinical, and laboratory 

results, these perithyroidal lymph nodes are very helpful in the diagnosis of thyroiditis.  

However, it should be remembered that in people with Hashimoto's thyroiditis, these 

lymph nodes may potentially correspond to underlying malignant processes such 

thyroid cancer and lymphoma. To distinguish between benign (of 

reactionary/inflammatory origin) and malignant lymph nodes in unsure cases, FNA 

biopsy may be needed.14 

 

Figure 14: Focal Hashimoto's thyroiditis in a 35-year-old female patient, who 

presented with features of hypothyroidism and had anti-thyroid antibodies positive for 

the disease. Transverse gray-scale ultrasound neck (a) demonstrates ill-defined 

heterogeneous hypoechoic areas localized to postero-inferior aspect of thyroid lobes 

bilaterally (arrows). Longitudinal scan (b) left lobe thyroid (of same patient) clearly 

depicts the abnormal area which also shows increased vascularity on color Doppler 

sonogram (c)14 
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Figure 15: Diffuse Hashimoto's thyroiditis in a 35-year-old female patient, who 

presented with features of hypothyroidism and had anti-thyroid antibodies positive for 

the disease. Transverse gray-scale ultrasound neck (a) demonstrates diffuse 

enlargement of thyroid gland with heterogeneous echotexture. Multiple tiny and 

discrete hypoechoic nodules (micronodules, arrows) and few linear echogenic septae 

(arrowhead) are also noted. Color Doppler sonogram (b) demonstrates mildly increased 

parenchymal vascularity14 

 

Figure 16: Nodular Hashimoto's thyroiditis (multiple hypoechoic nodules in 

sonographic background of diffuse Hashimoto's thyroiditis) in a 37-year-old male 

patient who presented with hypothyroidism and had anti-thyroid antibodies positive for 

the disease. Transverse gray-scale ultrasound neck (a) shows diffusely enlarged thyroid 

gland with multiple (>5) small and discrete hypoechoic nodules involving both the 

lobes and isthmus (arrows). Color Doppler image (b) demonstrates diffusely increased 

parenchymal vascularity. It should be noted that both benign and malignant nodules can 

co-exist within Hashimoto's thyroiditis; hence, FNAC may be required to differentiate 

them14 
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Figure 17: Diffuse Hashimoto's thyroiditis (with cervical lymphadenopathy) in a 37-

year-old female patient, who presented with features of hypothyroidism and anti-

thyroid antibodies positive for the disease. Transverse (a) and longitudinal (b) gray-

scale ultrasound neck images demonstrate the sonographic features of diffuse 

Hashimoto's thyroiditis, associated with a cervical lymph node just cephalad to the 

isthmus (the “Delphian” lymph node) (arrow). FNAC of the node revealed 

reactionary/inflammatory changes. The lymph node may be confused with thyroid 

isthmus nodule14 

Subacute granulomatous thyroiditis, also known as De Quervain's thyroiditis, 

frequently develops after a viral disease and typically manifests as a painful swelling in 

the lower neck, fever, and constitutional symptoms. Depending on the stage of the 

illness, there may be signs of hypothyroidism or thyrotoxicosis. Thyrotoxicosis appears 

first, then hypothyroidism. 

The USG examination reveals enlargement of one or both thyroid lobes as well as 

typical focal hypoechoic regions (map-like). The majority of patients have swollen 

Level VI chain lymph nodes, which are located in the pre-tracheal region, which is the 

preferred location for thyroid draining. Blood flow within aberrant hypoechoic regions 
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that resemble maps is reduced or absent, according to color Doppler sonography. 

Characteristically, full recovery takes weeks to months to occur. The thyroid's 

appearance returns to normal during the recovery phase. 

Rarely, suppurative thyroid infection results in acute thyroiditis, also known as 

infectious or suppurative thyroiditis. Infection of the pyriform sinus fistula is the most 

frequent cause in both children (a congenital branchial pouch abnormality) and adults ,  

Long-standing goiter and thyroid cancer's degeneration are risk factors in the elderly. 

Clinically, the patient exhibits acute onset fever, thyroid discomfort, asymmetric gland 

swelling (predominantly on the left side), and regional lymphadenopathy (level VI 

cervical chain lymph nodes). The affected lobe appears hypoechoic and heterogeneous 

on USG. Cyst and abscess development are possible. Rarely, mediastinitis, 

retropharyngeal abscess, tracheal obstruction, and jugular vein thrombosis can 

exacerbate acute thyroiditis.14 

 

Figure 18: Acute thyroiditis in a 12-year-old female patient, who presented with acute 

onset fever, neck pain and swelling. Transverse gray-scale ultrasound neck (a) shows 

bilaterally enlarged thyroid lobes with heterogeneous echo pattern. Color Doppler 

sonogram (b) demonstrates increased parenchymal vascularity in both lobes of the 

thyroid14 
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The least common kind of inflammatory thyroid illness is Riedel's thyroiditis, also 

known as chronic fibrous thyroiditis or invasive fibrous thyroiditis. The thyroid gland 

progressively degenerates into exceedingly hard fibrous connective tissue. The 

trachea's shape may be compressed, displaced, or altered. It may also envelop the 

nearby vessels. 

 Riedel's thyroiditis may appear as a widespread hypoechoic process with fuzzy edges 

and obvious fibrosis on ultrasonography. 

MAJOR DIAGNOSTIC PITFALLS OF THYROID ULTRASOUND 

INCLUDE: 

• Benign cysts or cystic degeneration in a benign nodule can be misinterpreted 

for cystic components of thyroid cancer. These lesions can be distinguished 

from one another using a detailed ultrasound examination to show solid 

component with vascularity or solid excrescence with microcalcifications. 

• In multinodular thyroid disease, cystic or calcified lymph node metastases that 

are close to the thyroid gland could be misinterpreted for benign nodules. 

Extrathyroid lymph nodal metastasis is noted  by an incomplete rim of thyroid 

parenchyma surrounding the mass and by the absence of movement of the mass 

with the thyroid gland during swallowing. Papillary carcinoma of the thyroid is 

more likely to have cystic metastatic nodes, whereas medullary cancer of the 

thyroid can have both calcified and papillary metastatic nodes. 

• Papillary or follicular carcinoma, which is a type of diffusely infiltrative 

hypervascular thyroid cancer, may be mistaken for an autoimmune thyroid 

condition (such as Graves' disease or Hashimoto's thyroiditis), and multifocal 
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carcinoma may be confused with a benign multinodular goiter. Diffuse thyroid 

enlargement with several nodules that have a comparable US look and no 

normal intervening parenchyma is very predictive of benignity, as was 

previously stated. The thyroid gland's irregular or nodular growth, local 

invasion, and nodal metastases are US characteristics that point to malignancy. 

Thyroid cancer and autoimmune thyroid disease co-existence can make things 

more difficult..14 

 

ADVANCED ULTRASOUND TECHNIQUES IN THYROID IMAGING:14 

ultrasound elastography : The dynamic technique determines the stiffness of tissues 

by gauging how much they distort in response to external pressure. The hardness and 

elasticity of the thyroid nodule are examined using thyroid gland elastography in order 

to distinguish between benign and malignant tumors. 

When compressed by an ultrasound probe, a benign nodule is softer and deforms more 

readily, whereas a malignant nodule is firmer and deforms less. External compression 

is used in the elastography technique to distinguish between benign and malignant 

thyroid lesions. 

By comparing the ultrasonic signals reflected from the tissues before and after 

compression, it may estimate the amount of tissue displacement at different depths. 

Then, specialized software offers an exact assessment of tissue distortion and visually 

presents it as an elastographic image. Local tissue elasticity is shown as (i) very soft in 

blue for tissue with the largest elastic strain and (ii) very rigid in red for tissue with no 
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strain in the elastographic picture (elastogram), which is shown over the B-mode image 

on a color scale. 

The most recent method, real-time shear elastography, describes and measures tissue 

stiffness more accurately than traditional elastography. Cystic lesions and calcified 

nodules are not considered in the evaluation of US elastography. 

It is unnecessary to perform a FNA examination since a cytologically indeterminate 

nodule can be identified as malignant or benign with excellent accuracy and practically 

equivalent to FNAC using US elastography. The main limitation of US elastography is 

its inability to assess lesions that are not sufficiently encircled by healthy tissue. 

Contrast-enhanced ultrasound (CE-US) is a recently developed method that aids in 

identifying a thyroid nodule. In benign and malignant tumors, CE-US enhancement 

patterns differ. 

While heterogeneous enhancement is useful for spotting malignant lesions, ring 

enhancement is a predictor of benign tumors. The promise of this approach in the 

characterization of thyroid nodules appears to be constrained, nonetheless, by 

overlapping findings. The effectiveness of ultrasound in identifying a cancerous thyroid 

nodule is further enhanced by the use of specialized contrast (such as Sono Vue) and 

pulse inversion harmonic imaging. 
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TI-RADS SCORING SYSTEM: 

TI-RADS is a reporting system for thyroid nodules on ultrasound. 

Various US-based RSSs or TIRADSs have been proposed by numerous international 

groups. The American College of Radiology (ACR), the European Thyroid Association 

(EU), and the KSThR/KTA have put forth their respective definitions. 

These included the ACR-TIRADS recommended by the American College of 

Radiology, the EU-TIRADS proposed by the European Thyroid Association, and the 

K-TIRADS proposed by the Korean Thyroid Imaging Reporting and Data System. 

The most widely used TI-RADS score is the ACR TI-RADS, which was suggested by 

the American College of Radiology.15 

Scoring is based on  five categories of ultrasound findings. The higher the cumulative 

score, the higher the TR (TI-RADS) level and the likelihood of malignancy 

One score is assigned from each of the following categories: 

• composition: (choose one) 

• cystic or completely cystic *: 0 points 

• spongiform *: 0 points 

• mixed cystic and solid: 1 point 

• solid or almost completely solid: 2 points 

 

• echogenicity: (choose one) 
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• anechoic: 0 points 

• hyper- or isoechoic: 1 point 

• hypoechoic: 2 points 

• very hypoechoic: 3 points 

• shape: (choose one) (assessed on the transverse plane) 

• wider than tall: 0 points 

• taller than wide: 3 points 

• margin: (choose one) 

• smooth: 0 points 

• ill-defined: 0 points 

• lobulated/irregular: 2 points 

• extra-thyroidal extension: 3 points 

Any and all findings in the final category are also added to the other four scores. 

• echogenic foci: (choose one or more) 

• none: 0 points 

• large comet-tail artifact: 0 points 

• macrocalcifications: 1 point 

• peripheral/rim calcifications: 2 points 

• punctate echogenic foci: 3 points 

Only the four nodules with the highest scores—not necessarily the largest—should be 

scored, recorded, and followed up if there are several nodules present. 
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Typically cystic or spongiform nodules are benign by nature. If these characteristics 

exist, no additional points will be awarded (automatically TR1).15 

 

Figure 19: Categories in TI-RADS scoring system. 

SCORING AND CLASSIFICATION:  

• TR1: 0 points 

• benign 

• TR2: 2 points 

• not suspicious 

• TR3: 3 points 

• mildly suspicious 

• TR4: 4-6 points 

• moderately suspicious 

• TR5: ≥7 points 

• highly suspicious 
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Figure 20: scoring and classification 

 

RECOMMENDATIONS: 

• TR1: no FNA required 

• TR2: no FNA required 

• TR3: ≥1.5 cm follow up, ≥2.5 cm FNA 

• follow up: 1, 3 and 5 years 

• TR4: ≥1.0 cm follow up, ≥1.5 cm FNA 

• follow up: 1, 2, 3 and 5 years 

• TR5: ≥0.5 cm follow up, ≥1.0 cm FNA 

• annual follow up for up to 5 years 
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                               Figure 21:follow up recommendations 

For suspected lesions (TR3-TR5) meeting the aforementioned size requirements, FNA 

biopsy is advised. The two nodules with the highest ACR TI-RADS scores, rather than 

the two largest, should be sampled if there are numerous nodules present; if there are 

multiple nodules of the same classification, the largest size should be utilized to break 

a tie. 

If there is a growth of >20% and >2 mm in two dimensions, or a >50% increase in 

volume, the interval enlargement on follow-up is noteworthy. It is advised to perform 

an interval scan the following year if the ACR TI-RADS level rises between scans. 

RISK OF MALIGNANCY:  

The original 2017 paper1 estimated risk of malignancy was based on a partial 

examination of 3433 nodules with cytological findings. At the time of publication, a 

preliminary analysis revealed rates of 2% for TR1/TR2, 5% for TR3, 5-20% for TR4, 

and >20% for TR5 nodules. Each category was validated in the final analysis4 step-by-

step increase for each point given by ACR TI-RADS.. The published malignancy rates 

are: 
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• TR1: 0.3% 

• TR2: 1.5% 

• TR3: 4.8% 

• TR4: 9.1% 

• TR5: 35% 
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METHODOLOGY 

Source of data- 

The study was conducted on patients admitted at admitted in department of general 

surgery, SDM College of Medical Sciences and Hospital, Dharwad  with clinical or on 

ultrasound suspected with thyroid nodules who were undergoing total thyroidectomy. 

A prospectivestudy was planned. The study was undertaken on patients admitted from 

January 1st 2021- December 30th 2022. The study was approved by ethics committee 

of the hospital and informed written consent was obtained from all the patients. 

Inclusion criteria :   

• All patients with age equal to or above 18 years who are Clinically or on 

ultrasound suspected to have thyroid nodules.  

• All patients who underwent total thyroidectomy in the study period. 

 

Exclusion criteria : 

• Patients of age group less than 18 years  

• Patients who underwent partial thyroidectomy were excluded  

Patients with clinically suspected thyroid nodules will undergo conventional high 

resolution sonography of the thyroid gland, and depending on the presence or absence 

of various sonographic features the thyroid nodules will be categorized according to 

ACR-TIRADS classification which includes composition, echogenicity, shape, margin, 

echogenic foci as variables. Ultrasound guided Fine needle aspiration cytology (FNAC) 

of suspicious or dominant nodule under aseptic precautionsafter taking consent will be 
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carried out using 23gauge needle attached to 10ml syringe, 2-3 aspirations will be done 

and cytology smear will be prepared and will be evaluated according to Bethesda 

system of classification for reporting thyroid cytopathology. The relation between 

TIRADS and Bethesda will be evaluated .The Histopathological report will be used as 

the standard final diagnosis for comparison. 
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RESULTS 

1. Distribution according to age: 

Data contains measurements on 60 subjects whose age ranges from 18-81 with mean 

age 45.27 ± 14.57years. The following tables gives the summary of data.  

 

Table 1: Distribution of subjects according to age. 

Variables Sub Category Number of Subjects (%) 

Age (years) 

≤20 2 (3.3%) 

21 - 40 23 (38.3%) 

41 - 60 23 (38.3%) 

61-80 11 (18.3%) 

>80 1 (1.7%) 

Mean ± SD 

 Median (Min, Max) 

45.27 ± 14.57 

46 (18, 81) 

The mean age of subjects was 45.27 ± 14.57years with 18 years was minimum and 81 

years was maximum age. 

 

Figure 22: Distribution of subjects based on age 

 

 

≤20

21 - 40

41 - 60

61-80

>80

Age (Years)

≤20 21 - 40 41 - 60 61-80 >80
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2. Distribution according to Gender: 

Table 2: Distribution of subjects according to Gender. 

Variable Sub category Number of subjects 

Gender Female 56 (93.3%) 

Male 4 (6.7%) 

 

.Out of 60 subjects, 56 (93.3%) were female and 4 (6.7%) were male. 

 

Figure 23: Distribution of subjects according to Gender. 

 

3.Distribution according to symptoms 

Out of 60 subjects, all 60 (100%) had swelling in neck. 

 

Table 3: Distribution of subjects according to swelling in neck. 

Variable Sub category Number of subjects 

Swelling in neck Yes 60 (100%) 

No 0 

93.30%

6.70%

Female Male
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Figure 24: Distribution of subjects according to swelling in neck. 

 

4 . Distribution of subjects according to pressure and toxic symptoms. 

Out of 60 subjects, 51 (85%) of subjects experienced pressure symptoms and 9 (15%) 

did not. 54 (90%) of subjects had toxic symptoms and 6 (10%) did not. 

 

Table 4: Distribution of subjects according to pressure and toxic symptoms. 

Variable Sub category Number of subjects 

Pressure symptoms Yes 51 (85%) 

No 9 (15%) 

Toxic symptoms Yes 54 (90%) 

No 6 (10%) 

100%

0
0%

20%

40%

60%

80%

100%

120%

Yes No

Swelling in neck
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Figure 25: Distribution of subjects according to pressure and toxic symptoms. 

 

5. Distribution of subjects according to clinical examination: 

Out of 60 subjects, 17 (26.7%) of subjects had solitary nodule and 44 (73.3%) had 

multinodular goitre 

Table 5: Distribution of subjects according to solitary nodule. 

Variable Sub category Number of subjects 

Solitary nodule Yes 16 (26.7%) 

No 44 (73.3%) 

Multinodular Yes 44 (73.3%) 

No 16 (26.7%) 

85%

15%

90%

10%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Yes No Yes No

Pressure symptoms Toxic symptoms
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Figure 26: Distribution of subjects according to solitary and multi nodule 

 

6. Distribution of subjects according to TIRADS Score 

Out of 60 subjects, 18 (30%) of them had TIRADS score of 1, 15 (25%) had score of 

2, 11 (18.3%) had score of 3, 11 (18.3%) had score of 4 and 5 (8.3%) of subjects had 

score of 5. 

 

Table 6: Distribution of subjects according to TIRADS Score. 

Variable Sub category Number of subjects 

 

TIRADS Score 

1 18 (30%) 

2 15 (25%) 

3 11 (18.3%) 

4 11 (18.3%) 

5 5 (8.3%) 

26.70%

73.30% 73.30%

26.70%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Yes No Yes No

Solitary nodule Multinodular



54 

 

 

Figure 27: Distribution of subjects according to TIRADS Score. 

.7.Distribution of subjects according to BETHESDA Score. 

Out of 60 subjects, 44 (73.3%) had BETHESDA score of 2, 7 (11.7%) had score of 4, 

4 (6.7%) had score of 3. 

 

Table 7: Distribution of subjects according to BETHESDA Score. 

Variable Sub category Number of subjects 

 

BETHESDA Score 

1 1 (1.7%) 

2 44 (73.3%) 

3 4 (6.7%) 

4 7 (11.7%) 

5 2 (3.3%) 

6 2 (3.3%) 

 

30%

25%

18.30% 18.30%

8.30%

0%

5%

10%

15%

20%

25%

30%

35%

1 2 3 4 5

TIRADS Score
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Figure 28: Distribution of subjects according to BETHESDA Score. 

 

8 .  Distribution of subjects according to outcome of FNAC report 

Out of total 60 patients , 47(78.3%)  patients were reported under benign category on 

final FNAC report and 13 (21.7%) were reported as malignant.  

Variable Sub category Number of subjects 

 

FNAC Report 

Benign 47 (78.3%) 

Malignant 13 (21.7%) 

Table 8: Distribution of subjects according to outcome of FNAC report. 

 

Figure 29: Distribution of subjects according to FNAC. 

1.70%

73.30%

6.70%

11.70%

3.30% 3.30%

0%

10%

20%

30%

40%

50%

60%

70%

80%

1 2 3 4 5 6

BETHESDA Score

78%

22%

Benign

Malignant
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9.  Distribution according to final histopathological report  

Out of total 60 patients , 53(88.3%)  patients were reported under benign category on 

final biopsy report and 7 (11.7%) were reported as malignant. 

 

Table9 : Distribution of subjects according to outcome of Biopsy.  

Variable Sub category Number of subjects 

 

Biopsy 

Benign 53 (88.3%) 

Malignant 7 (11.7%) 

 

 

Figure 30: Distribution of subjects according to biopsy. 

 

10. Agreement between FNAC and Biopsy by Kappa statistics  

There is 83.33%  agreement between FNAC and BIOPSY reports with a significant p 

value of  < 0.001 

 

 

88%

12%

Benign

Malignant
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Table 10: Agreement between outcome of FNAC and Biopsy. 

 Biopsy outcome Total 

Benign Malignant 

FNAC 

outcome 

Benign 45 (84.9%) 2 (28.6%) 47 (78.33%) 

Malignant 8 (15.1%) 5 (71.4%) 13 (21.66%) 

 

Agreement Expected 

Agreement 

Kappa Std. Err. p-value 

83.33% 71.72% 0.6293 0.148 <0.001* 

Below table gives the association between Biopsy and TIRADS Score. 

 

 

11. Association between TIRADS report and biopsy report by Chi square test 

Chi square test proves the significant association between TIRADS and biopsy reports 

with significant p value of 0.05. 

Table 11: Association between Biopsy and TIRADS Score. 

 

Abbreviation: C- Chi square test 

. 

 

  
Biopsy 

Value 
Malignant Benign Total 

TIRADS 

Score 

1 1 (14.3%) 17 (32.1%) 18 (23.2%) 

P value = 0.05C 

Chi square value 

=3.764 

2 1 (14.3%) 14 (26.4%) 15 (20.35%) 

3 1 (14.3%) 10 (18.9%) 11 (16.6%) 

4 2 (28.6%) 9 (17%) 11 (22.8%) 

5 2 (28.6%) 3 (5.7%) 5 (17.15%) 



58 

 

 

Figure 31: Association between Biopsy and TIRADS Score. 

 

 Value 95% CI 

Sensitivity 77.36 0.6447 to 0.8655 

Specificity 57.14 0.2505 to 0.8418 

Positive Predictive Value (PPV) 93.18 0.8177 to 0.9765 

Negative Predictive Value (NPV) 25.00 0.1018 to 0.4950 

Table 12:  Sensitivity , Specificity , PPV and NPV of  the study is depicted  

Sensitivity of TIRADS scoring system according to the present study is found to be 

77.36%  and Specificity is 57.14%. Positive Predictive Value (PPV) and 

Negative Predictive Value (NPV) respectively are 93.18 % and 25 %.   

 

 

 

 

 

14.30% 14.30% 14.30%

28.60% 28.60%
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17%
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  STATSTICAL ANALYSIS 

 

Data is analyzed using SPSS software version 21 and Excel. Categorical variables are 

given in the form of frequency table. Continuous variables are given in Mean ± SD/ 

Median (Min, Max) form. Categorical variables are analyzed by Chi square test 
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DISCUSSION 

Typically, ultrasound is the first modality used to diagnose intra-thyroid lesions. The 

distinction between benign and malignant thyroid lesions cannot be consistently made 

using a single imaging parameter. 

Our study's objective was to evaluate how well the TIRADS grading system 

distinguished between benign and malignant thyroid nodules.24 

The standard ultrasonic parameters have been researched pretty thoroughly. Although 

taken separately, they do not show a good predictive value for the probability of 

malignancy, the various proposed algorithms that make up their relationship produce 

superior results. Although the ideal formula in this regard has not yet been discovered, 

considerable clinical research is being done to enhance the ones that already exist. This 

has resulted in uneven, widely varied examination and classification of thyroid lesions 

rather than the development of a systematic, universal evaluation of thyroid nodules.29 

There is currently no ultrasound classification method that can accurately predict the 

malignancy of thyroid nodules. There is nearly always some degree of overlap between 

the appearances of benign and malignant nodules, as well as a compromise between 

sensitivity and specificity. A perfect system will enable the identification of 

physiologically significant disease while preventing the overinvestigation of benign 

disease and the overdiagnosis of subclinical malignancies. 

Even in asymptomatic patients, thyroid ultrasonography boosted thyroid nodule 

diagnosis in the general population. The American Thyroid Association's (ATA's) 
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current recommendations for adult patients with thyroid nodules and differentiated 

thyroid carcinoma include the following:  (1) thyroid nodules measuring 1 cm and up 

with a moderate to high sonographic pattern; (2) thyroid nodules measuring 1.5 cm and 

up with a low suspicious pattern; and (3) thyroid nodules measuring 2 cm and up with 

a very low suspicious ultrasound pattern. (4) Ultrasound characteristics play a key role 

in determining the likelihood of cancer. According to the American Thyroid 

Association (ATA), a high suspicion ultrasonographic pattern is defined as a solid 

hypoechoic nodule or solid hypoechoic component of a partially cystic nodule with one 

or more of the following characteristics: irregular margins, microcalcifications, a shape 

that is taller than wide, rim calcifications with a small extrusive soft tissue component, 

and evidence of extrathyroidal extension. 

Thyroid nodules having hypoechoic characteristics, smooth edges without 

microcalcification, extrathyroidal expansion, or a taller than wide form are all 

considered to be intermediately worrisome sonographic patterns. 

Low suspicion sonographic patterns are defined as isoechoic or hyperechoic solid 

nodules, partially cystic nodules, eccentric solid areas devoid of microcalcification, 

irregular margins, extrathyroidal extension, or shapes that are taller than wide, while 

very low suspicion sonographic patterns are defined as spongiform or partially cystic 

nodules devoid of any of the sonographic features described in low, intermediate, or 

high suspicion patterns. 

The ATA recommends malignancy risks of more than 70 to 90 percent for high 

suspicion patterns, 10 to 20 percent for intermediate suspicion patterns, 5 to 10 percent 

for low suspicion patterns, less than 3 percent for very low suspicion patterns, and less 

than 1 percent for benign patterns..28 
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TIRADS was created with the intention of improving patient care and lowering costs 

by reducing the amount of needless tiny needle aspirations for cytology (FNAC). Basic 

parameters were offered for FNAC nodule selection to maximize advantages and 

minimize expenditures. The greatest tool for managing thyroid nodules and 

determining if a thyroid nodule has to be operated on or monitored further is FNAC. 

TIRADS is thought to be the only process used to select high-risk nodules for biopsy, 

and it is thought to be complimentary to FNAC.23 

The effectiveness of the TI-RADS grading system in identifying cancer in thyroid 

nodules that are worrisome and avoiding FNAC in benign nodules has thus been the 

subject of numerous research. 

In their study, Gilles et al. (2021) came to the conclusion that knowing the advantages 

and disadvantages of the various TI-RADS scoring systems will help to enhance each 

one and may serve as the foundation for a final universal standardization. With the 

ultimate goal of minimizing needless thyroid biopsies without endangering the 

detection of clinically relevant cancers, efforts should be made to integrate the many 

methods used around the world.26 

According to Azin Shayganfar et al. (2020), thyroid nodules with TIRADS 4 and 5 with 

a diameter of less than 12 mm are highly suggestive of cancer and should be taken into 

consideration as criteria for fine needle aspiration biopsy. 20 

In their investigation, Shan Jiang et al. (2021) came to the conclusion that utilizing ultrasound 

features, thyroid nodule malignancy is difficult to predict. The nodule size also limits using 

ultrasound characteristics to evaluate PTC.19 
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According to Joanna Grace Dy et al. (2017), their research demonstrated that the 

appearance of solid thyroid nodules is a reliable indicator of thyroid cancer. The risk of 

thyroid cancer increases with higher TIRADS categorization. TIRADS is a sensitive 

categorization for identifying thyroid cancer patients and can be used to help determine 

whether a fine needle aspiration biopsy is necessary. Although multivariate analysis did 

not approach statistical significance, ultrasound characteristics including significantly 

hypoechoic nodules and nodules with irregular boundaries were linked to an increased 

chance of malignancy.28 

In their investigation, Boniface Moifo et al. (2013) came to the conclusion that Russ' 

modified TIRADS classification is accurate at identifying thyroid cancer. However, 

further proof is required before widespread adoption and utilization.22 

Using ultrasound, a non-invasive method, a TIRADS scoring system was employed in 

the current investigation to distinguish between benign and malignant thyroid nodules. 

The patient was included to the study and scored after meeting the exclusion and 

inclusion criteria. 

The incidence of thyroid nodules among 60 participants in the studywas found to be 

more common amongfemales than in males and the age distribution ranged from 18 - 

81 years, mean being 45.27 ± 14.57 years. All patients presented with neck swelling , 

the  majority of them had clinical presentation as multinodular goitre i.e,44 (73.3%) 

multinodular and 17 (26.7%) patients had solitary nodule at the time of presentation.  

On TIRADS classification majority were reported under TIRADS 1 i.e, 18 patients 

(30%), followed by 15 (or 25%) under TIRADS 2, 11 (18.3%) patientsunder TIRADS 

3 and TIRADS 4 each, and 5 (8.3%) patients under TIRADS 5. 
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FNAC done among 60 patients in this study reported majority under BETHESDA Score 

1  i.e, 44 (73.3%) patients out of 60, followed by 7 (11.7%) patients under BETHESDA 

4 , and 4 (6.7%), 2 (3.3%), 2 (3.3%), 1 (1.7%) patients under  BETHESDA 3,5,6,1 

category respectively.  Therefore, 53 (88.3%) of themas reported on the FNAC were 

benign, while 7 (11,7%) were malignant. 

When the relationship between the TIRADS score and the biopsy report was examined, 

the results were P value = 0.05, Chi square value =3.764 

Hence the results of the Chi square test show that there is significant relationship  

between the TIRADS Score and the biopsy results. 

Sensitivity of TIRADS scoring system according to the present study is found to be 

77.36%  and Specificity is 57.14%. Positive Predictive Value (PPV) and 

Negative Predictive Value (NPV) respectively are 93.18 % and 25 %. 

According to the Chi square test, there is a substantial correlation between the 

histological report and tirads score , with a p value of 0.05. 
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                                    CONCLUSION 

 

The TIRADS scoring system is a statistically significant scoring system in 

differentiating benign and malignant lesions of the thyroid gland on initial assessment 

. Hence helps preclude FNAC in patients with benign lesions.  
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SUMMARY 

 

⚫ The data of the patients with clinically palpable and ultrasound 

diagnosed thyroid nodule / lesions were collected  

⚫ Thyroid nodules depending on presence or absence of various 

sonographic features were categorised according to ACR- TIRADS 

classification.  

⚫ Fine Needle Aspiration Cytology of the nodule was done and 

BETHESDA classification of these nodules were tabulated  

⚫ The relation between TIRADS and BETHESDA were evaluated. 

⚫ The relation between TIRADS and final biopsy was compared for 

statistical significance. 

⚫ Data was analysed using SPSS software version 21 and Excel. 

Categorical variables are given in the form of frequency table. 

Continuous variables are given in Mean ± SD/ Median (Min, Max) 

form. Categorical variables are analysed by Chi square test. 

⚫ In this study TIRADS scoring system is found to be a statistically 

significant scoring system in differentiating benign and malignant 

lesions of the thyroid gland on initial assessment. 
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ANNEXURE 1 

                         INFORMED CONSENT FORM  

 

SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL  

SATTUR, DHARWAD 580009 

INFORMED CONSENT FORM 

 

I _____________________________________________ declare that I have been 

informed in detail about the study titled “DIAGNOSITIC RELIABILITY OF 

THYROID IMAGING REPORTING AND DATA SYSTEM (TIRADS) A NON-

INVASIVE CLASSIFICATION IN DIFFERENTIATION BETWEEN BENIGN AND 

MALIGNANT THYROID LESIONS” by  Dr. Thejashwini S I and I hereby give consent 

to be included as a subject. 

 I have been informed to my satisfaction that the purpose of the study, required 

investigations and the involved costs in the language I understand and I fully consent 

for the same.  

I give full consent to use the data obtained during the study for the purpose of 

publication in professional journals.  

 

 

Signature of the doctor (investigator)                      Signature of the patient / relative 

Name of the doctor(investigator):                            Name:  

                                              Relationship: 

                                         Address: 

Date:  

Place:  
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                                     ANNEXURE II 

                              PROFORMA FOR STUDY 

 

PROFORMA  

PATIENT DETAILS  

1) NAME:  

2) UHID:  

3) AGE:  

4) OCCUPATION:  

5) PRESENTING COMPLAINTS :  

a) Swelling in the neck: Yes/No  

b) Duration:  

c) Dysphagia: YES / NO  

d) Dyspnea: YES / NO  

e) Hoarseness of voice: 

f) Other complaints:  

6 MENSTRUAL HISTORY :  

7. MARITAL HISTORY :  

8. TREATMENT HISTORY :  

9. PAST HISTORY :  

10. FAMILY HISTORY :  

11. GENERAL PHYSICAL EXAMINATION: SY 

12. SYSTEMIC EXAMINATION:  
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13. LOCAL EXAMINATION:  

a) site and size of the swelling:  

b) shape of the swelling:  

c) border of the swelling:  

d) consistency of the swelling:  

e) movement with deglutition:  

f) movement with protrusion of tongue:  

g) local rise of temperature:  

h) Tenderness:  

i) Nodules: i)number: ii) size and consistency: iii) most prominent 

nodule description:  

j) LN in the neck:  

k) other findings:  

 

14. USG Findings: 

- TIRADS score 

15. FNAC Findings  

- BETHESDA SCORE 

16. BIOPSY report 
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Rajiya Dharwad 32years female 1330560 yes 6years No No Irregular TAB CARBIMAZOLE No Brother MNG No Yes

R Kumar 39years male 1234765 yes 4months no no - No Branchial cyst excision No Yes- Right lobe no

Venkatesh udahappa 38years male 1331726 yes 1year Yes no - no HTN no no yes

Revati 36years female 140835 yes 1year no no regular no no no no yes

Reshma 30yeras female 1130877 yes 2years no no irregular, menorrhagia Tab neomercazole and Tab propranolol no no no yes

Nirmala 24 years female 1355974 yes 2 years yes no itregular Tab Thyronorm 50 mcg No No no yes

Reshma 30 yeare female 1350245 yes 4 months no no regular no no no no yes

Anusha 27 years female 1337231 yes 1 year no no regular no PCOD no Yes- Right lobe no

Anusuya 30 years female 1291269 yes 2 years No no regular No No No no yes

Sandhya 35 years female 1283029 yes 2 years yes no regular diabetic No No No yes

Neeta 45 years female 1295629 yes 2 years no yes regular TAB CARBIMAZOLE No No Yes- Left lobe no

Tayavva 49 years female 1297773 yes 5 years No yes regular Tab.Propyl thiouracil Hysterectomy - Fibroid No No Yes

Shobha 34 years female 1285834 yes 6 months No No Regular no no no Yes- Right lobe no

Renuka 49 year female 1299449 yes 1 year no no regular no no no no yes

Padmavat 70 years female 1312100 yes 1 year no no regular no no no No Yes

Anusuya 68 years female 1024395 yes 3 months yes No regular no no no no yes

Basavva 67 years female 1435343 yes 8 days no no regular no no no no yes

Yallavalva 81 years female 1419060 yes 6 years no no regular no no no no yes

Vijayalaxmi 47 years female 968059 yes 2 years no no regular No no no Yes- Right lobe no

Ratna 55 years female 1168119 yes 10 years no no regular Tab Thyronorm 25mcg Hysterectomy - Fibroid no no yes

Vimala 38 years female 1389336 yes 15 days no no regular no No No Yes- Left lobe no

Basheera 36 years female 1387866 yes 10 years no no regular no no no no yes

Renuka 38 years female 545134 yes 7 years no no regular No Left Hemithyroidectomy No No yes

Shantavva 48 years female 1395846 yee 6 months no no regular no no no no yes

Mahadevi 48 years female 1392888 yes 3 years no no regular no no no no yes

Manjula 42 years  female 1439713 yes 4 years Yes No regular Tab Thyronorm 50 mcg No No no yes

Nurajahanbi 71 years  female 1415106 yes 2 years No yes regular Tab.Thyrocab 20 HTN,DM No no yes

Nirmala 28 years female 1418618 Yes 2 months No No regular no no no no yes

Neelavva 54 years female 484516 yes 8 years no no regular no no no no yes

Rekha 41 years female 1363083 yes 1 year no no regular no no no no yes

Dilshadbegum 64 years female 1395992 yes 2 years no yes menorrhagia TAB CARBIMAZOLE Hysterectomy ,DM,HTN no no yes

Lalita 52 years female 1406665 yes 15 days no no regular no Hysterectomy - Fibroid,HTN no no yes

Lovely 51 years female 1399854 yes 2 years yes no regular No HTN,DM No no yes

Rudravva 59 years female 538914 yes 7 months no no regular no PTB no no yes

Yallavva 61 years female 1368497 yes 6 months no no regular no no no no yes

Farida dharwad 47 years female 1385817 yes 3 years no no regular Tab Thyronorm 62.5 mcg HTN No no yes

Masterchart



Pushpa 47 years female 1395027 yes 1 month no no regular no HTN,DM no Yes- Right lobe No

Lobsang lhamo 67 years female 1306972 yes 1 year no no regular no no no no yes

Rekha 28 years female 1408698 yes 2 years no no regular no no no no yes

Parvati 39 years female 1410453 yes 6 years no no regular Tab.Thyronorm 50 mcg DM no Yes- Left lobe No

Bibi Ayesha 39 years female 1412098 yes 8 years no no menorrhagia Tab Thyronorm 100mcg No Hypothyroid mother no yes

Rajeshwari 19 years female 1402344 yes 2 years no no regular no no no yes-right lobe no

Basappa 48 years male 1415959 yes 6 months no no no no no no Yes- Right lobe no

Netravati 49 years female 1429890 yes 1 year no no regular no no no Yes- Left lobe no

Kumari mansarepu 56 years female 1441950 yes 5 years no no regular no HTN,DM no yes-right lobe no

Ramamma 67 years female 1305001 yes 30 years no No regular no no no no yes

Masabbi 62 years female 1445881 yes 8 years Yes No regular No No No No yes

Parvati 63 years female 1448119 yes 2 days no no regular no HTN no no yes

Mahadevi 42 years female 1447780 yes 4 years no no regular Tab.Thyronorm plus no no yes

Neelappa 22 years male 1449498 yes 1 year no no Tab.Thyronorm 100 mcg no no Yes- Right lobe no

Shantavva 47 years female 1451524 yes 1.5 years yes yes regular Tab Thyronorm 100mcg No No No yes

Pallavi 39 years female 920440 yes 1.5 month no no regular no DM,asthma no Yes- left no

Shobha 44 years female 1449234 yes 3 months no no regular no no no no yes

Renuka 34 years female 1399576 yes 4 months no no regular no no no no yes

Tulsa 28 years female 638003 yes 1 month no no regular no no no yes- Solitay isthmus no

Revati 48 years female 1345152 yes 6 years no no menorrhagia no no no no yes

Kamala 68 years female 1357701 yes 8 years Yes yes regular TAB CARBIMAZOLE HTN no no yes

Mehnaaz 18 years female 1347897 yes 15 days no no regular no no no Yes- Right lobe no

Sunita 29 years female 1296123 yes 2.5 years no no regular no no no no yes

sumitra ayyappa 49years female 1331654 yes 3years no no Irregular Tab Thyronorm 50mcg HTN no no yes
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1 Thyroiditis B 2 Nodular goitre yes no

2 Benign cystic lesion b 2 papillary carcinoma no yes

1 nodular goitre b 2 follicular adenoma yes no

1 nodular goitre b 3 MNG yes no

1 colloid goitre b 2 MNG yes no

1 hashimotos thyroiditis b 2 Hashimotos thyroiditis yes no

3 nodular goitre b 2 Nodular goitre yes no

4 follicular neoplasm m 4 follicular adenoma yes no

1 nodular goitre b 2 Nodular goitre Yes no

1 Colloid cystic lesion b 1 Nodular goitre yes no

3 follicular neoplasm m 4 papillary carcinoma no yes

1 nodular goitre b 2 Nodular goitre yes no

1 Solitary thyroid nodule b 2 MNG with adenomatoid nodule yes no

2 nodular goitre b 2 Nodular goitre yes no

4 colloid goitre b 2 Nodular goitre yes no

3 colloid goitre b 2 Nodular goitre yes no

3 nodular goitre b 2 Nodular goitre yes no

1 colloid goitre b 2 Nodular goitre yes no

3 follicular neoplasm m 4 Adenomatoid hyperplastic nodule yes no

2 hashimotos thyroiditis b 2 Nodular goitre yes no

3 follicular neoplasm m 4 Adenomatoid nodule yes no

1 colloid goitre b 2 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre Yes no

1 nodular goitre b 2 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre yes no

4 nodular goitre b 2 Nodular goitre Yes no

2 colloid goitre b 2 Nodular goitre yes no

4 nodular goitre b 2 Nodular goitre yes no

1 hashimotos thyroiditis b 2 Hashimotos thyroiditis yes no

2 Lymphocytic thyroiditis b 2 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre yes no

1 nodular goitre b 2 Nodular goitre yes no

4 nodular goitre b 2 MNG with atypical proliferation of cells yes no

1 hashimotos thyroiditis b 2 Hashimotos thyroiditis yes no

3 colloid goitre b 2 colloid goitre yes no



1 Suspicious of Papillary carcinoma m 5 papillary carcinoma no yes

1 nodular goitre b 2 Nodular goitre with Hashimotos yes no

4 nodular goitre b 3 papillary carcinoma no yes

4 nodular goitre b 2 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre yes no

5 Atypia of undetermined significance b 3 Follicular variant of papillary carcinoma with lymph node metastasis no yes

5 medullary ca thyroid with lymph node metastasis m 6 Medullary ca thyroid with lymph node metastasis no yes

5 follicular neoplasm m 4 Hurthel cell adenoma yes no

4 Benign cystic lesion b 2 Cystic degeneration of adenomatous nodule yes no

2 nodular goitre b 2 follicular adenoma yes no

2 colloid goitre b 2 Hashimotos thyroiditis yes no

2 nodular goitre b 2 colloid goitre yes no

5 Suspicious of malignancy m 5 Nodular goitre with hurthle cell change yes no

3 Benign cystic lesion b 2 colloid goitre yes no

4 nodular goitre b 2 Hurthle cell adenoma with MNG yes no

1 follicular neoplasm m 4 Nodular goitre yes no

2 nodular goitre b 2 Nodular goitre Yes no

5 colloid goitre b 2 Nodular goitre Yes no

4 Papillary Ca throid m 6 follicular carcinoma no yes

2 MNG with cystic change b 2 Nodular goitre yes no

3 Lymphocytic thyroiditis b 2 Nodular goitre yes no

3 follicular neoplasm m 4 follicular adenoma yes no

4 follicular lesion of undetermined significance b 3 Adematoid nodule yes no

3 nodular goitre b 2 Nodular goitre yes no
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