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Thyroid Anatomy

R\ T - Hyoid bone

Internal

;%r‘:lgde Jjugular vein
of larynx —
Superior thyroid artery
thyroid vein Cricoid
cartilage
Right lobe of larynx
of thyroid
gland Left lobe of
thyroid gland
Middle Isthmus of
fhyf'O'd vein therid gland
Common ,
carotid RN T Yo VLY I Inferior
artery : i AL Y thyroid artery
»a -4 o 58 : '
Thyrocervical
trunk

Trachea

N Inferior
thyroid
veins

Qutline of /
clavicle

Qutline of __,———;'
sternum

\

© By TeachMeSeries Ltd (2024)

N

Pretracheal
fascia

Thyroid
gland

Oesophagus
"(/, ( Anatomy

Lymph node levels



HPT Axis

Hypothalamus

G+ ®

Anterior
pituitary

%

Increases
metabolism

Thyroid Function

Hypothalamus
Thyroi leasing Ho ne (TRF
Pituitary
Thyroi nulating He one (TS
Thyroid
Thyroxine (T4

Triiodothyronine (T3




Thyroid Function Tests
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American College of Radiologists

Thyroid Imaging-Reporting and Data Systems

ACR TI-RADS

Risk Stratification Systems

a.

COMPOSITION ECHOGENICITY SHAPE MARGIN ECHOGENIC FOCI
(Choose 1) (Choose 1) (Choose 1) (Choose 1) (Choose All That Apply)
Cystic or almost 0 points Anechoic 0 points Wider-than-tall 0 points Smooth 0 points None or large: 0 points
complelely cysic Hyperechoic or 1 point Tablr-han-wide 3 points Ii-defined 0 points cosmetiak atkacts
Spongiform 0 points isoechoic Lobutated or 2points Macrecalcications 1 point
Mixed cystic 1 point Hypoechoic 2points Iregular Peripheral (rim) 2 points
and solid cakifications
hypoechoic 3 Extra-thyroidal 3 points
Solid or almost 2 points e R am,;‘ pu Punctate echogenic 3 points
completely soid foci
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TR1 TR2 TR3 TR4

Benign Not Suspicious Mildly Suspicious Moderately Suspicious

No FNA No FNA FNAif = 25 cm FNAif215cm

Followif > 1.5cm
COMPOSITION ECHOGENICITY SHAPE MARGIN ECHOGENIC FOCI
Spongiform: Composed predomi- | Anechoic: Applies to cystic or almost | Tafler-than-wide: Should be assessed | Lobulated: Protrusions into adjacent Large comet-tail artifacts: V-shaped,
nantly (>50%) of small cystic completely cystic nodules. on a transverse image with measure- | fissue. >1 mm, in cystic components.
spaces. Do not add further points | Hyperechoicrisoechoicyposchoic: | Ments paralelto sound beam for | gy sagged, spiculated, or sharp | Mecrocalcificaions: Cause acoustc
for other categories. Compared to adjacent height and ¢ o sound angles. shadowing.
Mixed cystic and solid: Assign Very hypoechoic: More hypoechoic be?m ot Extrathyroidal extension: Obvious Perpherst Complete or incomplete
points for predominant solid than strap muscles. This can usually be assessed by invasion = malignancy. along margin.
iy ic fooi

conpone ) Assign 1 point if echogenicty cannot. | "% P " Rssign O poitsf margi cannotbe [ PUTcats echogeric o Mey have
Assign 2 points if composition be determined. determined, Sl comes (¥ arlacts.
cannot be determined because of
cakification.
*Refer fo discussio 59 mm

UL Normal

U2. Benign

(3) halo, iso-echoic / mildly hyper-echoic

(b) cystic change +/- ring down sign (colloid)
() micro- cystic / spongiform

(d & ¢) peripheral egg shell calcification

(1) peripheral vascularity

U3. Indeterminate/Equivocal

(a) homogenous, hyper-echoic (markedly), solid, halo (follicular lesion).
(b)? hypo-echoic, equivocal echogenic foci, cystic change

(c) mixed/central vascularity

(a) solid, hypo-cchoic (cf thyroid)

(b) solid, very hypo-echoic (cf strap muscle)

(¢) disrupted peripheral calcification, hypo-echoic
(d) lobulated outline

US. Malignant

() solid, hypo-echoic, lobulated / irregular outline,
micro-calcification. (? Papillary carcinoma)

(b) solid, hypo-echoic, lobulated/irregular outline, globular
calcification (? Medullary carcinoma)

(¢) intra-nodular vascularity

(d) shape (taller >wide) (AP>TR)

(¢) characteristic associated lymphadenopathy

British Thyroid Association Guidelines

U4
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Risk Stratification in Practice
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TR1 TR2
Benign Not Suspicious
No FNA No FNA

TR3
Mildly Suspicious
FNAifz 25¢cm
Follow if = 1.5cm

U2. Benign:

(a) halo, iso-echoic / mildly hyper-echoic

(b) cystic change +/- ring down sign (colloid)
(c) micro- cystic / spongiform

(d & e) peripheral egg shell calcification

(f) peripheral vascularity.

U3, Indeterminate/Equivocal:

(a) homogenous, hyper-echoic (markedly), solid, halo (follicular lesion).
(b) 7hypo-echoic, equivocal echogenic foci, cystic change
(¢c) mixed/central vascularity.

U4.

(a)

4 to 6 Points

4
TR4
Moderately Suspicious

FNAif = 15¢cm

Qaniidons.
solid, hypo-echoic (cf thyroid)

solid, very hypo-echoic (cf strap muscle)
disrupted peripheral calcification, hypo-echoic
lobulated outline

Highly Suspicious
FNAif = 1 cm

US. Malignant
(a) solid, hypo-echoic, lobulated / irregular outline,

micro-calcification. (? Papillary carcinoma)

(b) solid, hypo-echoic, lobulated/irregular outline, globular
calcification (? Medullary carcinoma)

(c) intra-nodular vascularity

(d) shape (taller >wide) (AP>TR)

(e) characteristic associated lymphadenopathy



Risk Stratification System
Limitations

Inter-observer variability l-’

Sensitivity I

Specificity l False Positive rate



Follicular Lesion
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Sampling

Thy1
Thy2
Thy3
Thy3a
Thy3f
Thy4

Thy5

Cancer Prevalence, % (95% CI)

12 (5-22)
5(3-9)

22 (18-26)
25(20-31)
31 (24-39)
79 (70-87)

98 (97-99)

Meta-Analysis > Cancer Cytopathol. 2020 Jan;128(1):36-42. doi: 10.1002/cncy.22201.

Epub 2019 Nov 13.

Risk of malignancy in the various categories of the
UK Royal College of Pathologists Thy terminology for
thyroid FNA cytology: A systematic review and meta-
analysis

1 2

David N Poller ', Massimo Bongiovanni 2, Pierpaclo Trimboli 3



Diagnostic Accuracy

> Ultrasonography. 2018 Apr;37(2):121-128. doi: 10.14366/usg.17066. Epub 2018 Jan 2.

Reliability of core needle biopsy as a second-line
procedure in thyroid nodules with an indeterminate
fine-needle aspiration report: a systematic review
and meta-analysis

Pierpaolo Trimboli ', Luca Giovanella




Thyroid cancer

Anaplastic thyroid carcinoma
Only 70-90 cases annually
Existing goitre

Short prognosis

Papillary thyroid carcinoma
90% of all cancers

Indolent

Best prognosis

M llary Thyroi i
Follicular thyroid carcinoma Raer:u ary Thyroid Carcinoma
Diagnosed on §urglcal resection Associated with MEN2
Good prognosis

) .. Poor prognosis
Distant metastatic disease prog



Cystic Papillary Thyroid Carcinoma

J ASEAN Fed Endocr Soc. 2019; 34(2): 215-219.
Published online 2019 Nov 9. doi: 10.15605/jafes.034.02.14

Cystic Papillary Thyroid Carcinoma: A Case Report

Darwin Totesora® and Ma. Theresa Chua-Agcaoili




Thyroid Cancer Incidence

NATIONAL CANCER INSTITUTE
Surveillance, Epidemiology, and End Results Program
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THYROID Nodule 1
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Solid Or Almost Completely Solid

Hyperechoic Or Isoechoic
Wider-Than-Tall
Smooth

None
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Recurrent Disease




Cystic metastatic lymph nodes




Thyroiditis

August

August Granulomatous thyroiditis Thy2
October

Free thyroxine 8.8pmol/L
TSH 6.2miu/L



Benign cysts




PET Incidentaloma!




Cross Sectional imaging




Specimen Preparation







Summary
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