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PHYSICAL EXAMINATION

• In addition to the examination of the thyroid itself, the physical 
examination should include a search for signs of abnormal thyroid 
function and the extrathyroidal features of ophthalmopathy and 
dermopathy (Chap. 377). 

• Examination of the neck begins by inspecting the seated patient from 
the front and side and noting any surgical scars, obvious masses, or 
distended veins. The thyroid can be palpated with both hands from 
behind or while facing the patient, using the thumbs to palpate each 
lobe.



• The patient’s neck should be slightly flexed to relax the neck muscles. 
After locating the cricoid cartilage, the isthmus, which is attached to 
the lower one-third of the thyroid lobes, can be identified and then 
followed laterally to locate either lobe (normally, the right lobe is 
slightly larger than the left). 

• By asking the patient to swallow sips of water, thyroid consistency
can be better appreciated as the gland moves beneath the examiner’s 
fingers.



• Features to be noted include thyroid :

• size, 

• consistency, 

• nodularity, and 

• any tenderness or 

• fixation. 

• An estimate of thyroid size (normally 12–20 g) should be made, and a 
drawing is often the best way to record findings.



• Ultrasound imaging provides the most accurate measurement of thyroid 
volume and nodularity and is useful for assessment of goiter prevalence in 
iodine deficient regions. 

• However, ultrasound is not indicated if the thyroid physical examination is 
normal. 

• The size, location, and consistency of any nodules should also be defined. 

• A bruit or thrill over the gland, located over the insertion of the superior 
and inferior thyroid arteries (supero- or inferolaterally), indicates increased 
vascularity, associated with turbulent rather than laminar blood flow, as 
occurs in hyperthyroidism.



LABORATORY EVALUATION

• Measurement of Thyroid Hormones (TSH, Free T4, Total T3 )

• Tests to Determine the Etiology of Thyroid Dysfunction (Anti TPO –
Anti TG – TSI – TG )

• Radioiodine Uptake and Thyroid Scanning ( Graves – Toxic Adenoma 
– MNG – Thyroiditis – Nodules – Factitious )

• Thyroid Ultrasound (nodular thyroid disease) : hypo echoic solid 
nodules with infiltrative borders and micro calcifications, >90% cancer 
risk .



Thyroid Nodular Disease and Thyroid Cancer 



• Thyroid nodular disease is characterized by the disordered growth of 
thyroid cells, which can be either hyperplastic or neoplastic. 

• A patient may have a multinodular goiter (MNG) in which thyroid 
nodules (generally hyperplastic) replace the majority of the normal 
thyroid parenchyma; this presentation is more common in areas of 
borderline iodine deficiency. 

• Or, the thyroid gland may be normal in size and contain discrete 
thyroid nodules. 



• Nodular thyroid disease is common, occurring in about 3–7% of 
adults when assessed by physical examination. 

• Using ultrasound, nodules are present in up to 50% of adults, with the 
majority being <1 cm in diameter. 

• Thyroid nodules may be solitary or multiple, and they may be 
functional or nonfunctional. 



NONTOXIC MULTINODULAR GOITER : 

• Etiology and Pathogenesis :

• up to 12% of adults 

• more common in women than men and increases with age

• more common in iodine-deficient region

• multiple genetic, autoimmune, and environmental influences on the 
pathogenesis.  

• hypercellular, hyperplastic regions to cystic areas filled with colloid  



• Fibrosis is often extensive, and areas of hemorrhage or lymphocytic 
infiltration may be seen. 

• Using molecular techniques, most nodules within an MNG are 
polyclonal in origin, suggesting a hyperplastic response to locally 
produced growth factors and cytokines. 

• Monoclonal neoplastic lesions may also occur, reflecting mutations in 
genes that confer a selective growth advantage to the progenitor cell. 



Diagnosis : 

• Examination

• Pemberton’s sign 

• TSH level 

• Tracheal deviation and compression

• Pulmonary function testing 

• CT or MRI 

• A barium swallow 

• Ultrasonography can be used to identify which nodules should be 
biopsied based on a combination of size and sonographic features   









BENIGN LESIONS :

• Benign nodules may be hyperplastic and reflect a combination of 
both macro- and microfollicular architecture or they may be 
neoplastic, encapsulated adenomas that generally have a more 
monotonous microfollicular pattern. 

• If the adenoma is composed of oncocytic follicular cells arranged in a 
follicular pattern, this is termed a Hürthle cell adenoma. 

• Hyperplastic nodules generally appear as mixed cystic/ solid or 
spongiform lesions on ultrasound. 



• However, the majority of solid nodules (whether hypo-, iso-, 
or hyperechoic) are also benign. 

• FNA, usually performed with ultrasound guidance, is the 
diagnostic procedure of choice to evaluate thyroid nodules.

• Pure thyroid cysts, <1% of all thyroid growths, consist of 
colloid and are benign as well.  





THYROID CANCER 





APPROACH TO THE PATIENT 



































Cyst
Here a typical cyst.
No further evaluation is needed



Spongiform nodules have a sponge-like appearance, with 
at least 50% cystic composition of tiny cystic parts. 
No further characterization is needed.



Mixed cystic/solid
In mixed cystic/solid lesions the amount of cystic 
and solid parts is not important.
This lesion gets 1 point for the mixed cystic/solid 
composition



Solid lesions
The lesion in A is almost completely 
solid.
While there are small cystic parts, it is 
not considered a spongiform nodule, 
because the small cystic parts are far 
less than 50% of the total nodule.
The lesion in B is completely solid.
In solid nodules at least 95% of the 
nodule should be solid.
This percentage should be an 
estimation, it is not needed to 
calculate this.



Hypoechoic means that a lesion is more hypoechoic than normal thyroid 
parenchyma.
If the echogenicity cannot be assed, for example because of calcifications, 1 
point is given for the echogenicity



Very hypoechoic , i.e. 3 points in TI-RADS.
A very hypoechoic lesion is more hypoechoic than normal muscle.
Notice that the tumor is more hypoechoic in comparison to the strap 
muscles (arrows)



The shape should be assesed in the axial plane.
A taller-than-wide shape is a strong predictor of 
malignancy, and therefore gets 3 points.





• The margin is often best assessed on the anterior side.

• Smooth: the margin is completely smooth

• Ill-defined: the margins of the nodule cannot be clearly 
defined from the thyroid parenchyma. This is a benign 
feature and should be distinguished from the irregular 
margin.

• Lobulated or irregular: margins are lobulated, 
spiculated, irregular or angulated.

• Extra-thyroidal extension: difficult to analyze on 
ultrasound, there should be clear invasion of nearby 
structures. Bulging of the nodule in nearby structures is 
not enough



Ill-defined nodule.
Notice how only some small parts of the border of 
the nodule can be defined (arrow).
Most of its margin is indistinct from the thyroid 
parenchyma.
0 points in TI-RADS



A nodule with irregular angulated margins.
2 points in TI-RADS



The image shows an irregular lobulated margin of 
the anterior surface.
2 points in TI-RADS



There is a nodule which has exophytic growth with 
compression of the nearby structures.
However, there is no frank invasion, there this 
does not classify as extra thyroidal extension.



Comet tail artefact
Echogenic foci is the only category 
where multiple options are possible 
and you have to choose all that 
apply.
Points will be added to the total 
score.
This means that when both 
punctate echogenic foci and rim 
calcifications are present, the TI-
RADS points are 2 + 1 = 3 points
0 points is given for:

•No echogenic foci.

•Large comet tail artefacts > 1 
mm.



Macrocalcification
This nodule has large macrocalcifications with 
acoustic shadowing.
TI-RADS: 1 point.



Rim calcification
Peripheral rim calcifications can be complete or incomplete.
TI-RADS: 2 points.



Microcalcifications
Punctate echogenic foci are also 
knows as microcalcifications. They 
are a strong predictor of malignancy 
and therefore get 3 points.
The ACR lexicon further defined this 
category, because in the normal 
thyroid there also may be echogenic 
foci visible.
Punctate echogenic should be called 
in the situation where they are 
obvious and only visible within the 
nodule.



Small comet tail artifacts with a length less than 
1mm are also included in this category.
TI-RADS: 3 points




