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LEARNING OBJECTIVE

By the end of this lecture, students should be able to:

▪ Recognize clinical features of thyroid malignancy

▪ List differential diagnoses for thyroid swellings

▪ Understand investigations and interpretation

▪ Formulate evidence-based management plans

▪ Explain surgical and non-surgical therapeutic options

▪ Discuss prognosis and follow-up protocols



INTRODUCTION
Thyroid cancer constitutes less than 1% of all human malignant

tumors but is the most common endocrine malignancy. The annual

incidence is reported as approximately 3.7 per 100,000 population.

It is significantly more common in females, with a female-to-male

ratio of approximately 3:1 or 4:1,.

• Age Distribution:

    ◦ Papillary Carcinoma: Typically

affects children and young adults.

    ◦ Follicular Carcinoma: Occurs in

adults, typically between 20 and 50 years

of age.

    ◦ Anaplastic Carcinoma: A disease of

the elderly, usually appearing between 60

and 80 years of age.

    ◦ Medullary Carcinoma: Sporadic

cases occur between 50 and 70 years;

familial cases present in younger age

groups.

• Prevalence by Type:

    ◦ Papillary Carcinoma: The

most common type, accounting

for 60% to 80% of cases,.

    ◦ Follicular Carcinoma:

Accounts for approximately 17%.

    ◦ Anaplastic Carcinoma:

Accounts for approximately 13%.

    ◦ Medullary Carcinoma:

Accounts for 5–10%,.

    ◦ Lymphoma: Accounts for

4%.

Genetic Syndromes Associated with Thyroid

Cancer

1. Multiple Endocrine Neoplasia (MEN)

Syndromes (Medullary Carcinoma)

• MEN IIa (Sipple’s Syndrome): Associated with

Medullary Thyroid Carcinoma (MTC),

Pheochromocytoma (often bilateral), and

Parathyroid hyperplasia,,.

    ◦ Genetics: Germline mutation of the RET

proto-oncogene on chromosome 10,.

• MEN IIb: Associated with MTC,

Pheochromocytoma, Mucosal neuromas (lips,

tongue, eyelids), Marfanoid habitus, and

megacolon,.

    ◦ Genetics: Germline mutation of the RET

proto-oncogene,. This form is the most

aggressive.

2. Other Genetic Associations

• Familial Medullary Thyroid Carcinoma

(FMTC): MTC without other endocrine

abnormalities; autosomal dominant inheritance

associated with RET mutations,.

• Cowden Syndrome: Associated with

Differentiated Thyroid Cancer (DTC) (follicular/

papillary), breast cancer, and multiple

hamartomas. Caused by a germline mutation of

the PTEN tumor suppressor gene,.

• Gardner’s Syndrome: Familial Adenomatous

Polyposis (FAP) is associated with papillary

thyroid carcinoma (risk is increased 10-fold),.

• Werner’s Syndrome (MEN I): primarily

associated with pituitary, parathyroid, and

pancreatic tumors



PATHOPHYSIOLOGY OF

MALIGNANT

TRANSFORMATION

1. TSH Stimulation

• Chronic stimulation by Thyroid

Stimulating Hormone (TSH), often

due to iodine deficiency or

dyshormonogenesis, leads to

diffuse hyperplasia.

• Over time, fluctuations in TSH

cause mixed areas of active and

inactive lobules, leading to nodule

formation.

• Follicular carcinoma can arise

de novo or from these pre-existing

nodules in a multinodular goiter.

• Papillary carcinoma is also

considered TSH-dependent.

2. Genetic Mutations and Oncogenes

• Papillary Carcinoma: Associated with RET/

PTC rearrangements

BRAF mutations (seen in >70% of cases),.

RAS mutations.

• Follicular Carcinoma: Associated with RAS

oncogene mutations.

• Medullary Carcinoma: Arises from

parafollicular C-cells (neural crest origin) due

to mutations in the RET proto-oncogene,.

• Anaplastic Carcinoma: Often shows p53

tumor suppressor gene mutations. It is believed

to represent the end-stage of "de-differentiation,

" where well-differentiated thyroid cancer

(DTC) progresses to insular carcinoma and

finally to anaplastic carcinoma.

3. De-differentiation Theory

• There is a progression from

well-differentiated tumors to

poorly differentiated ones.

• Insular Carcinoma occupies

an intermediate position

between DTC and anaplastic

cancer, supporting the theory

that anaplastic cancer results

from the loss of differentiation

(e.g., loss of p53 function) in

previously differentiated

tumors.

Tumor Markers

• Thyroglobulin: Produced by follicular cells; used as a

marker for recurrence in differentiated cancers

(papillary/follicular) after total thyroidectomy,.

• Calcitonin: Produced by C-cells; high levels (>100 pg/

mL) are diagnostic for Medullary Carcinoma,

• Carcinoembryonic Antigen (CEA): Elevated in 50%

of Medullary Carcinomas



ANATOMY OF THYROID GLAND



AETIOLOGY OF THYROID

NEOPLASMS
▪ RADIATION –either external or radioiodine can cause papillary carcinoma.

▪ Pre-existing multinodular goitre can turn into follicular thyroid carcinoma

▪ Familial- medullary carcinoma is often familial

▪ Hashimoto’s thyroiditis may predispose to papillary carcinoma thyroid

▪ Genetic – cowden syndrome is differentiated thyroid carcinoma ,carcinoma breast ,

multiple hamartomas . It is due to germ cell mutation of PTEN Tumour suppressor gene

▪ Oncogene – cmyc, c erb , c fos , ras



CLASSIFICATION OF

CARCINOMA



CHARACTERISTICS OF

MALIGNANT THYROID

SWELLINGS
Feature Malignancy suspicion

Hard, fixed High

Rapid growth High

Lymphadenopathy Moderate to high

Vocal cord paralysis High

Pain Varible



CLINICAL PRESENTATION

▪ Painless thyroid enlargement

▪ Rapid growth

▪ Hoarseness

▪ dysphagia/respiratory difficulty

▪ Cervical lymphadenopathy

▪ Systemic symptoms (rare)



DIFFERENTIAL DIAGNOSIS



DIFFERENTIAL DIAGNOSIS OF

MALIGNANT THYROID

SWELLING
1. Benign Thyroid Lesions

▪ Multinodular goitre

▪ Follicular adenoma

▪ Thyroid cyst

2. Malignant Thyroid Lesions

▪ Papillary carcinoma

▪ Follicular carcinoma

▪ Medullary carcinoma

▪ Anaplastic carcinoma

3. Non-thyroid Neck Masses

▪ Lymph node pathology

▪ Thyroglossal duct cyst

▪ Dermoid / Branchial cyst

▪ Cervical lymphomas

Moves with swallowing but not with

tongue protrusion

Pain

 consistency

Mobility

Relationship to surrounding structures



INVESTIGATIONS

QUADRUPLE ASSESSMENT

1. CLINICAL HISTORY AND EXAMINATION

2.THYROID FUNCTION TESTS

3.RADIOLOGICAL EXAMINATION

4. PATHOLOGICAL EXAMINATION





CLINICAL EXAMINATION

In case of a thyroid swelling the following must be properly analysed:

▪ Functional status – hyperthyroid / euthyroid / hypothyroid

▪ Compression on trachea / RLN

▪ Neck lymph node status

▪ Tracheal deviation

▪ Carotid infiltration

▪ Retrosternal extension

▪ Systemic features like toxicity or malignant spread to differrent organs like

bone / liver / lungs



THYROID FUNCTION TESTS

THYROID FUNCTION TEST

▪ Serum TSH and thyroid hormone levels should be measured.

▪ If hyperthyroidism is confirmed biochemically, it indicates either a ‘toxic

adenoma’ or a manifestation of toxic multinodular goitre.

▪ The combination of toxicity and nodularity is important and is an indication for

isotope scanning to localise the area(s) of hyperfunction



RADIOLOGICAL

EXAMINATION
ULTRASONOGRAPHY

▪ Number, size, shape, margins, vascularity and specific features

such as the presence of microcalcifications can be used to

predict the risk of malignancy within a specific nodule.



RADIOLOGICAL

EXAMINATIONLARYNGOSCOPY

▪ Indirect laryngoscopy to see vocal cords prior to surgery – occult recurrent laryngeal nerve (RLN) palsy.

▪ Flexible laryngoscopy has been replacing indirect laryngoscopy and is widely used preoperatively to determine the mobility of the

vocal cords.

▪ The presence of a unilateral cord palsy coexisting with an ipsilateral thyroid nodule of concern is usually diagnostic of malignant

disease.

RADIOLOGY

▪ CT scanning is also useful if ultrasound has identified metastatic disease in the neck as it can assist surgical planning and also

assess superior mediastinum and lungs

▪ Plain films have used to assess tracheal compression and deviation

▪ ISOTOPE SCANNING

▪ The uptake by the thyroid of a low dose of either radiolabelled iodine  or the cheaper technetium (99mTc) will demonstrate the

distribution of activity in the whole gland.

▪ Routine isotope scanning is unnecessary and inappropriate for distinguishing benign from malignant lesions. Its principal value is in

the toxic patient with a nodule or nodularity of the thyroid.



PATHOLOGICAL

EXAMINATION
FINE NEEDLE ASPIRATION  CYTOLOGY (FNAC)

• FNAC is the investigation of choice in discrete thyroid swellings.Highly specific and sensitive.

• Ultrasound guidance allows more accurate sampling . High resolution USG identifies impalpable nodules.

• FNAC is done from most dominant and suspicious nodule. FNAC from more than one nodule is better



TNM STAGING



PAPILLARY THYROID

CARCINOMA▪ AETIOLOGY

▪ Radiation either external or radioactive iodine therapy

     -damage p53 tumour suppressor gene

      -KRAS mutation is common

-Chromosomal rearrangement involving rearrangement during transfection (RET)proto-

oncogene , which arise from paracentric inversion of chromosome 10.

-12% of Hashimoto’s  thyroiditis may have PTC

-Familial adenomatous polyposis , Gardner syndrome and Cowden disease may be

associated with PTC

-Other risk factors :iodine deficiency, obesity , bening nodules, oral  contraceptives

-presence of estrogen tissue receptors in thyroid tissue in females



▪ Gross-soft , firm, hard , cystic can be solitary or multinodular

▪ Commonly multicentric

▪ Spread within the gland through intrathyroid lymphatics to other lobes , come out of the

capsule and spread to cervical lymph nodes .clinically non palpable . usually there is no

blood spread .

▪ Compression features are uncommon .

▪ Often discrete lymph nodes in neck are palpable.

▪ May present with secondaries in neck lymph with occult primary.

Microscopy

-shows cystic space .

 -papillary projections with psammoma bodies.

-orphan Annie eye nuclei.





INVESTIGATION
Clinical history and examination .

TSH level in blood is high .

US neck to identify non palpable nodes in neck and lymph node .

Plain x ray shows fine calcification.

Radioisotope scan shows cold nodules.

FNAC of thyroid nodule and lymph node.

MRI may be useful .



TREATMENT
▪ Total or near total thyroidectomy ,with central node compartment dissection

▪ Suppressive dose of L –thyroxine 0.3mg OD life long .

▪ Lateral cervical /neck node dissection (LCND)levels IIA , III , IV and VB or modified

radical neck dissection is done depending on one side or both

▪ Radioactive iodine therapy(RAIT)

 -multicentric

 - >1cm size

 - presence of nodes

 - extrathyroid spread

 -high risk group



FOLLICULAR CARCINOMA OF

THYROID▪ IT is 10-15% common

▪ Can occur either de-novo or pre-existing multi nodular goitre .

▪ Types - noninvasive

               -invasive

Swelling is firm, hard and nodular with tracheal compression infiltration and stidor

More aggressive tumour

Spread through blood into bones ,lungs and liver

Hoarseness of voice due to recurrent laryngeal nerve involvement

Positive berry sign signifies advanced malignancy



• HURTHLE CELL TUMOUR

• Are rare variant of follicular neoplasm . Contain abuntant oxyphill cell

• Spread more commonly through regional lymph node than follicular thyroid

carcinoma



INVESTIGATIONS

• Most often FNAC is inconclusive, because capsular and  angioinvasion, which are the

main features in follicular  carcinoma, cannot be detected by FNAC.

• Frozen section biopsy was useful earlier

• Ultrasound abdomen, chest X-ray, X-ray bones are the other  investigations required,

CT head, body scan.

• Trucut biopsy gives tissue diagnosis, but danger of haemorrhage and injury to vital

structures like trachea, recurrent laryngeal nerve, vessels are likely. It may be useful

in  lymphoma and anaplastic carcinoma; but it is not very well accepted.





TREATMENT
▪ Total thyroidectomy is done along with central node compartment dissection

▪ Lateral cervical or neck node dissection at levels IIA , III , IV and VB  or MRND.

▪  Postoperative radioactive iodine (1 131) therapy with a dose of 100 mCi . Patient

should be kept in isolation;  excreta disposal and vomitus, blood, saliva should be in

separate leak proof thrash bags.

▪ Maintanence dose of L-Thyroxine 0.1mg is given lifelong.

▪ On table frozen section biopsy is useful in negative FNAC but doubtful cases.report

may be nonoclussive or negative in such cases hemithyroidectomy is done and once

histology report is obtained complete thyroidectomy done immediately in a week



FOLLOW UP

• Proper clinical examination in neck for residual /nodal disease and for distant spraed

• Serum thyroglobulin measurement less than or equal to 0.2ng/mL after TSH

suppression , Tg antibody level estimation .serum thyroglobulin estimation along with

TgAb.

• whole body scan (WBS).it is done 3 months after RAIT then once in 12 months

• TSH estimation done in 6 months

• USG neck or USG guided FNAC/MRI Neck

• USG guided FNAC of lymph node and Tg measurements in FNAC fluid washout



ANAPLASTIC CARCINOMA OF

THYROID
▪ May develop de novo or present as dedifferentiation of a papillary or poorly

differentiated carcinoma .

  very aggressive tumour and rapidly progressive causing

-Stidor and hoarsness of voice

-Dysphagia

-Fixity to skin

-Positive Berry sign

▪ Swelling is hard with involvement of isthmus and lateral lobes

▪ FNAC is diagnostic



▪ Managemant is controversial because of poor prognosis

▪ Treatment is external radiotherapy

▪ Tracheostomy relieve respiratory obstruction temporarily



MEDULLARY THYROID

CARCINOMA▪ These are tumours of parafollicular( C cell ) derived from the neural crest

▪ It contain characteristic amyloid stroma wherein malignant cells are dispersed.

Immunohistochemistry reveals calcitonin in amyloid.

▪ It spread mainly through lymph nodes

▪ It may be associated with MEN II syndrome and pheochromocytoma with

hypertension.

▪ In these patients blood levels of calcitonin is high

▪ Tumour cell also secrete 5-HT (serotonin), prostaglandin, ACTH, vasoactive intestinal

polypeptide .



TYPES

▪ Sporadic : it is unifocal. More in females , common in posterior part of thyroid

so compression is common

▪ MCT with MEN II syndrome : it is more aggressive , bilateral , multifocal ,

affects young age group .

▪ Familial MCT : commonly multicentric , autosomal dominant in chromosome

no 10



INVESTIGATIONS
▪ USG Neck – mass, nodal status , USG abdomen to rule out pheochromocytoma

▪ FNAC amyloid stroma with dispersed malignant cells and C –cell hyperplesia

▪ Serum calcitonin level : if its unstimulated level is >100pg/ml

▪ Serum CEA level will be raised >50 % of MCT patients .Raise in CEA with stable

calcitonin indicate dedifferentiayion and poor prognosis .

▪ CT neck , chest , abdomen be needed for metastatic work up.

▪ Urinary metanephrine  , VMA  should be done in suspected pheochromocytoma .

▪ Serum ,calcium and parathormone estimation for hyperparathyroidism

▪ Genetic testing for RET mutation



TREATMENT
▪ Total thyroidectomy with bilateral central node dissection .

▪ External beam radiotherapy for  residual tumour disease.

▪ If associated with pheochromocytoma , it should be treated with adrenalectomy first

later by total thyroidectomy .

▪ All family members of the patient should be evaluated

for serum calcitonin and if it is high they should undergo  prophylactic total

thyroidectomy (Can also be assessed by  genetic evaluation). If there is positive RET

proto-oncogene  in MCT with MEN II A and familial MCT types, prophylactic  total

thyroidectomy is done at the age of 5 years. In positive  RET proto-oncogene in MCT

with MEN II B, prophylactic total  thyroidectomy is done at the age of one year.



MALIGNANT LYMPHOMA
▪ Rapidly growing neck mass , painless with fever , often with acute respiratory distress ,

dysphagia , hoarsness of voice due to local invasion and hypothyroidism .

▪ Diagnosed by FNAC

▪ Treatment – chemotherapy and radiotherapy

▪ Rarely total thyroidectomy is done



DIFFERENTIAL DIAGNOSIS OF

CARCINOMA THYROID

1. MULTINODULAR GOITRE

2. RIEDEL’S THYROIDITIS

3. SOLITARY NODULES OF OTHER CAUSES

- multinodular goitre is the end stage result of diffuse hyperplastic goitre.

- Excessive metabolic demands cause an excessive enlargement of the gland

-Multinodular goitre is a discordant growth with functionally and structurally altered

thyroid function presenting as multiple nodules in thyroid

It may be due to fluctuation in TSH level other causes may be iodine deficiency and

goitrogens ,hereitary , dyshormogenesis.



TREATMENT

▪ Prevention of multinodular goitre is possible by supplymenting with L-thyroxine

(0.1-0.2mg)when patient develops goitre in puberty

▪ Formation of nodular goitre can be prevented by correcting iodine deficiency by using

iodine –rich diet like Eggs seafood/ milk or iodized salts and also avoiding

goitrogenic drugs and diet

▪ Usually surgery is preferred. Reason for doing surgery in a nodular goitre

▪ irreversible stage

▪  chances of complications like development of toxicity,

▪ haemorrhage

▪  follicular carcinoma are high and also for cosmetic reason.



RIEDEL’S THYROIDITIS

▪ A very rare benign entity wherein thyroid tissue is replaced by  fibrous tissue which

interestingly infiltrates the capsule into  surrounding muscles, paratracheal tissues,

carotid sheath.

▪ It is often associated with retroperitoneal and mediastinal  fibrosis and sclerosing

cholangitis.

▪ There is both intrathyroidal as well as extrathyroidal fibrosis.

▪ It also encroaches parathyroids and recurrent laryngeal  nerves.

▪ It may be unilateral or bilateral.

▪ Swelling with irregular surface, stony hard consistency,

▪ strider, with positive Berry's sign (absence/impalpable carotid  pulsation); small

goitre; common in males.

▪ Differential diagnosis: Anaplastic carcinoma of thyroid.



Investigations:

• T3, T4 may be low due to hypothyroidism.

•  Radioisotope scan will not show any uptake.

• FNAC to rule out carcinoma.

Treatment:

-  lsthmectomy is done to relieve compression on the  airway. They require L-thyroxine

replacement later, as  hypothyroidism is common.

• High dose of steroid often used.

• Thyroidectomy is not necessary.



• SOLITARY THYROID NODULE

-a discrete lesion or nodule within the thyroid gland that is palpable and or

radiologically distinct from surrounding thyroid parenchyma .

Causes :

Thyroid adenomas

Carcinomas

Thyroid cyst

Thyroiditis



POSSIBLE FEATURES OF

SUSPECTED MALIGNANCY IN

SOLITARY THYROID NODULE
▪ Any nodule can be malignant whether it is hard ,firm cystic , small, large

asymptomatic.

▪ Rapid onset/rapid recent increase in size

▪ Hoarseness of voice/dysphagia/stridor

▪ Fixity of nodule

▪ Palpable significant neck nodes



TREATMENT
▪ Nontoxic bening nodule is treated with observation without any therapy

▪ Solitary toxic nodule needs initial antithyroid drugs and radioactive iodine therapy

▪ Colloid nodules are observed or hemithyroidectomy is done incase of cosmesis or

increase in size or pain.

▪ If there is nodule in isthmus isthmectomy is done .

Indications for surgery in solitary nodule.

• Follicular neoplasm

• Toxic nodule in young

• Recurrent cystic nodule

• Complex cyst

• Cosmetic reason



 OTHER INVESTIGATIONS
1. Radioisotope study

2. Power Doppler

▪  done to know the vascularity of the gland.

▪ Vascularity is described in resistive index (RI).

▪  Normal RI is 0.65-0.7; if RI is more than 0.7 it indicates malignancy in that nodule. Malignant nodule shows anarchical angiogenesis. Flow patterns
are:

 Type 0- no flow;

Type 1: only peripheral flow;

Type 2: peripheral with small central flow;

 Type 3: peripheral with extensive central flow;

Type 4: only central flow.

3.Serum calcitonin estimation if FNAC confirms medullary carcinoma.

4.Thyroidal uptake on F18-fluorodeoxyglucose position emission tomography scan is often useful in large nodule.

5.CT scan or MRI neck is not done routinely, but only in selected  cases. Large swelling/to see vascularity/retrosternal extension are the indications.

6. X-ray neck to see tracheal deviation.




