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Radiological imaging

of thyroid diseases.
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Thyroid Gland

« Two lobes in the anterior
neck on either side of the
trachea inferior to the thyroid
cartilage

« Joined by the isthmus

» May have a pyramidal lobe
(often absent or very small)

Parathyroid
* 4 glands

» Located behind the upper
and lower poles of the thyroid

» Releases PTH to regulate
serum calcium
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Trachea

Thyroid
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Normal thyroid gland

Strap muscles

- Carotid artery

\\\

Thyroid gland weighs 20 g.

" mv.

Trachea o
S
-

SSETITE ]' Rightleft lobes:

| 1.5ecmx1.5cmx4cm.
Isthmus: less than 0.4 cm
Homogenous in echotexture.
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Thyroid gland
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The volume of a thyroid lobe is calculated by the formula of an
ellipsoid (length x width x height x 0,52).
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The thyroid volume was the sum of the volumes of both lobes.

The volume of the isthmus was not included.

Causes of enlargement of thyroid gland:

« Thyroiditis (Hashimoto, Graves)
* Multinodular goiter
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Homogenous Heterogenous
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CT/MRI
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Nuclear Scintigraphy wdjall jlaagll
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PET scan
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Thyroid diseases.

Hypothyroidism.
Hyperthyroidism.
Goiter.

Thyroid nodules.
Thyroid cancer.

Thyroid deficiencies.




CONGENITAL THYROID ABNORMALITIES
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Lingual thyroid.
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CT and MRI image for thyroglossal duct cyst.
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Two cases of massive multinodular Goiter.
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Two cases of Goiter (massive).




Differentiating features

Echogenicity Hypoechoi /iso
[hyper

Well marginated

30

Predominantly solid
composition

More marked
hypoechogenicity

Spiculated, illdefined,
irregular

thyroid disorders




Malignamt

Sonoluscent peripheral Absent
halo

Peripheral vascularity Intranodal vascularity
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Wider than taller Taller than wider

Peripheral cakification Micro calcification

s ho gen ic
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Peripheral calcification

Complete, regular Interrupted
or “eggshell”

-
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Papillary ca_. g
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Usually benign Follicular ca




High
Suspicion
>70-90%

microcalcifications
hypoechoic nodule

Intermediate
Suspicion
10-20%

Low
Suspicion
5-10%

Very low
Suspicion
<3%

Benign
<1%
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Colloid cyst duilg)& auus
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Colloid cyst
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Acute Acute suppurative (=)
infective thyroiditis

Subacute De Quervain thyroiditis

Diffuse Thyroiditis
Thyroid

diseases Hashimoto thyroiditis

Autoimmune Graves disease
thyroiditis Postpartum thyroiditis
(&) 3l gl
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Acute suppurative thyroiditis walaill &)l ulaill
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De Quervain thyroiditis (Subacute alall Gad vuuall & jall uladll

granulomatous thyroiditis)
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Hashimoto’s wilall wicliall jajall sglaalll dijall ulaill gi gigauila cla

(Chronic autoimmune lymphocytic)
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Hashimoto's thyroiditis. Transverse gray-scale ultrasound (a) and color Doppler
(b) neck, of a 35-year-old female patient, who presented with features of
hypothyroidism and had antithyroid antibodies positive for the disease,
demonstrates diffuse enlargement of thyroid gland with linear echogenic fibrous
bands (arrowheads) but normal vascularity. Note a small hypoechoic lymph node
(arrow) in posterior aspect of inferior pole of left lobe of the thyroid gland.
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Grave’s disease «i)£& cla
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Graves’ disease, the thyroid usually appears moderately
enlarged with hypoechoic area inside.
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CT scans of the orbits show marked enlargement of the extra-ocular muscles with
sparing of the tendons consistent with the ophthalmopathy seen with Grave's disease.
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Proptosis with enlargement of the eye muscles and compression of
the optic nerve in the left eye.
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Diagnosis Graves’ disease, Location(s) Eye, with gamuts Ocular muscles thickening
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Papillary carcinoma
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Cystic variant uus E%
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Follicular carcinoma
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Medullary carcinoma
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Anaplastic carcinoma
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Primary lymphoma
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Thyroid lymphoma.
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TI-RADS (Thyroid Imaging Reporting and Data

System):
Are We There Yet?




Thyroid image reporting and data sys

* TIRADS 1: normal thyroid gland -0 %
* TIRADS 2: benign lesions—0 %

»avascular anechoic lesion with echogenic

specks

»vascular heteroechoic, non-encapsulated

nodules with peripheral halo

tem (TIRADS)
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TIRADS 3: probably benign lesions <5 %

» hyper, iso or hypoechoic nodules

» partially formed capsule

» peripheral vascularity..
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Suspicious lesions

* TIRADS 4.

v solid component

high stiffness of nodule on elastography if
available

v markedly hypoechoic nodule
v’ microcalcifications

v taller-than-wider shape

™~
/

v microlobulations or irregular margins -t

- -
-

» subclassified as 4a, 4b, and later 4c
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TIRADS 4a: one suspicious feature
(5-10%)

TIRADS 4b: two suspicious
features(10-80 %)

TIRADS 4c¢: Three/four suspicious

features(10-80%)

TIRADS 5: probably malignant lesions (more than 80% nsk of
malignancy)
TIRADS 6: biopsy proven malignancy
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TIRADS 2
TIRADS 2
TIRADS 3
TIRADS gA
TIRADS 4B

TIRADS 5
TIRADS 6

Description

Mormal thyroid gland

Benign

Probably benign

Suspicion for malignancy
Intermediate suspicion for malignancy
Highly suggestive of malignancy

Biopsy proven malignancy

Risk of malignancy




THE SONOGRAPHIC CRITERIA

Size (equal or larger than 5 mm)

Composition (according to the ratio of the cystic portion to the solid portion):
= solid (< 10% cystic)

= predominantly solid (> 10% cystic and < 50% cystic)

= predominantly cystic (> 50% cystic)

= spongiform appearance

Echogenicity of the solid portion was classified as: Hyper- or isoechogenicity, hypoechogenicity, or marked
hypoechogenicity (decreased echogenicity compared to the strap muscles).

Orientation Non-parallel (taller than wider) or parallel.
Shape Owoid, round, and irregular (when a nodule was not ovoid to round).

Margins Well-defined smooth, microlobulated (spiculated), or ill-defined.

Calcifications Microcalcifications (calcifications <1 mm in diameter), macrocalcifications , or none. When the
nodules had both types of calcifications (macrocalcifications including rim calcifications intermingled with
microcalcifications), the nodule was considered to have microcalcifications.




Suspicious US feature
Marked hypoechogenicity

Spiculated {microlobulated) margins

Microcalcrhcations

ll-defined borders
Taller than wider (non-parallel orientation)

Hypoechogenicity




ANALYSIS OF RESULTS:

Thyroid nodule without any malignant features associated with
risk of malignancy 6.2%.

Steep increase risk malignancy after score >2 (from 13% to 31%)
and >6 (from 35% to 61%).

Microcalcifications gives 2 points immediately increasing the risk
of malignancy at least by 13%.

Microlobulated (spiculated) margins: 5 points brining up the risk
of malignancy at least by 33%.

Marked hypoechogenicity: 6 points increasing the risk of
malignancy at least by 34%




. ThyroidNodule ——01 W

=

Suspect pattern Benign pattern
" N — S 22—
High Suspect: Very probably Constantly
Taller-than-wide ¥ 17

Irregular borders e =

- r.
Microcalcifications Na sign of high Simple cyst

- Spongiform nodule

Markedly hypoechoic suspicion: regular _ “white knight”
High stiffness on sonoelastography shape and borders,
W ¥ ¥ no micro-
3-5 signs andfor 1-2 signs, Mo signs of high calcifications and
metastatic lymph no metastatic lymph suspect.
nodes nodes Mildly hypoecoic

- isolated macro-
calcthcations
S - Nodular hyperplasia
TIRADS 5 TIRADS #B TIRADS A TIRADS 3 TIRADS 2




Thank You.




