NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




mi;ecent Advances of TIRADS
Classification of Thyroid Nodules
by Ultrasound

Ohesis
By

Hanan Ebrahim Mousa Ebrahim
M.B.B. Ch

Supervisors

Prof. / Ayman Mohammed Ibrahim

Assistant Professor of Radiodiagnosis
Faculty of Medicine, Ain Shams University

Dr./ Wessam Sherin Shokry

Lecturer of Radiodiagnosis
Faculty of Medicine, Ain Shams University

Oraculty of Medicine
Ain Shams (University

2021






4 h

Acknowledgments

First and foremost, I feel always indebted to
Allale the Most Beneficent and Merciful.

Then, I'd like to thank my professors:
PDre. Wessam Shevin Sholry for their efforts,

their great support, advices and

encouragement.

Thank you for your cooperation throughout
this work, and really it was very difficult to me

without you.

Great thanks to my Family, especially my
Father, my Mother, my Brothers for their
unlimited support and help through my life.

\ Hanan ECbrahim Mousa Ebrahim /




Dedication

To my father, my mother, my son,
and lovely my brothers who lucky

am I to have them in my life.

y

e ——————



Tist of Contents

Title Page No.
List of Tables......uuuuiiieeiieeeeeeee e 6
List Of Figures ....ouuuuieeeeiiieeeeeceee et e e 8
List of Abbreviations.........ccccveiiiiiiiiiiciiiiiieceee e 12
INtroduction .........coooviiiiiiiiiiiieee e -1-
Aim of the WOTK .....oooviiiiieiiiicee e 4
Review of Literature ........cccoeeeeeeeieiieeiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 5
Anatomy of Thyroid Gland ..............cccceouuvininiiiiiiiiienens 5
Differential diagnosis of a thyroid nodule...........ccccuuvveeeeen... 16
Neoplasms of the Thyroid Gland: .............ccooevviiiiiiiiiiiinnnnene. 25
Sonographic Evaluation of Thyroid Nodule............................. 33
Indications for us-guided fine-needle aspiration biopsy
according to the US criteria...........cceeeeeeeeieeeieeeeeennee. 46
Thyroid imaging reporting and data system (TIRADS)............ 46
Patients and Methods.........ccceeeeiiiiiiiiiiiiiiiiicie e 65
ReSULES .o 70
IHustrated Cases.......ooueviiiiiiiiiiiiieeeeeeee et 88
DISCUSSION i 103
Summary and Conclusion .........cccceeeeviiiiiiiiiiiiiieee e, 118
RefErenCes ......uvviiiiiiiiiieeeee e 120

Arabic Summary



Tist of Pables

Table No. Title Page No.
Table 1: Differential diagnosis of thyroid nodules................ 16
Table 2: Sonographic Patterns, Estimated Risk of

Malignancy, and Fine-Needle Aspiration

Guidance for Thyroid Nodules........ccccccevvveeeeeeennennee. 64
Table 3: TIRADS proposed by Horvath et al. (2017) ............ 57
Table 4: TIRADS ... 59
Table 5: British Thyroid Association (BTA)

ultrasonography sonographic patterns 2014 .......... 61
Table 6: Demographic data in the cases of the study ........... 70
Table 7:  Distribution of the number of the nodules in

the cases of the study.......cccccvvvviiiiiis 72
Table 8: Distribution of the nodules according to

TIRADS SyStem.......cuucieieiiiiiiiiiiiiieeee e, 73
Table 9: Analysis of the nature of the nodules of the

cases in the study.......ccccevvvviiiiiiiiiiiiii 74
Table 10: Relation between pathological type and

TTRADS ...uutiiiiiieee et e e e 75
Table 11: Comparison of size of the nodules according

to nature of the 1€sions .........cccccevvvveiiiiiiiiiiiiiiiinnnns 77
Table 12: Predictive ability of TIRADS score to detect

the occurrence of malignancy ...........ccccccuvvevvnnnnnnnes 78
Table 13: Relation between nature of the lesions and

EEXEUTE e 80
Table 14: Relation between nature of the lesions and

€ChOZeNICILY ...ccvvvviiiiiiiiiiiiiiiiceeeeeeeeeeeeeeee e 82
Table 15: Relation between nature of the lesions and

€chogenic fOCi.........cuvviviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee e 83



Tist of Dables con..

Table No. Title Page No.
Table 16: Relation between nature of the lesions and

halo SigN ..o, 84
Table 17: Relation between nature of the lesions and

vascularity shape ........ccooeeeeeieiiiiiiiiiieieeeeeeeeeeeeeeee, 85
Table 18: Relation between nature of the lesions and

margins of the nodules............ccccuuiiiiiiiiiiiiiiiiiiinnn, 86
Table 19: Characteristic of the nodules according to

nature (benign, malignant) and risk of

100 T 1 HTea's Pz 0 Loy 20U 87



Tist of Origures

Fig. No. Title Page No.
Figure 1:  Anatomy of the thyroid gland ................................ 5
Figure 2:  Thyroid anatomy, cross-sectional........................... 7
Figure 3:  US Transverse view of the thyroid gland .............. 7
Figure 4:  Transverse VIEW ........ccccceeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeennn, 8
Figure 5: Longitudinal view ...........ccoeeeeeiiiiiiiiiiieeeeeeeeee, 9
Figure 6: Measurement of width and depth of the

right lobe on the transverse view........ccccccccee.... 10
Figure 7:  Measurement of length of the right lobe in

sagittal VIEW .......ouvviiiiiiiiiicce e, 11
Figure 8: Measuring the AP dimension of the

IStRMUS oo 12
Figure 9: Normal thyroid vascularity on Color

DopPIE o 13

Figure 10:

Figure 11:
Figure 12:
Figure 13:

Figure 14:

Figure 15:
Figure 16:

Superior thyroid artery (white arrowhead)
supplies upper and anterior part of
thyroid gland, and inferior thyroid artery
(black arrowhead) supplies postero-

inferior parts of gland............ccccoiiiiiiiiiininn. 13
Normal lymph node is hypoechoic and oval......... 15
Benign inflammatory lymph node........................ 15
Benign cystic colloid nodule in a 55-year-

old female patient ............ccooooiiiiiiiiiiiii 18

A 23-year-old woman with nodular
Hashimoto's thyroiditis Sagittal grayscale
ultrasound image demonstrates a
heterogeneous calcified nodule with sharp

MATZINS (ATTOWS) ...eiiieeeeiiiiiiiieeeeeeeeeeereiieeeeeeeeeeneens 20
A 59-year-old woman with nodular HT ............... 21
A 60-year-old woman with nodular HT ............... 22



Fig. No.

Tist of Grigures con.

Title Page No.

Figure 17:

Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:

Figure 23:

Figure 24:
Figure 25:
Figure 26:
Figure 27:

Figure 28:

Figure 29:

Figure 30:
Figure 31:

Transverse (a) and longitudinal (b) power
Doppler ultrasound shows the markedly
increased parenchymal vascularity in
Graves’ disease giving the appearance of
‘thyroid inferno..........ccccccveeeeeeiiiiiiicceeee e
A 30-year-old female with benign follicular
AAENOMA ...eeiiiiiiiieeee et e e e
Transverse grey scale sonogram .............ccceceeee....
The size of the thyroid nodule should be
measured as three-dimensional measurements:
the width, depth, and length ................................
Internal content of thyroid nodules
US findings of spongiform appearance are

classified as (A)
Isoechogenicity, (B) Hyperechogenicity,
(C) Hypoechogenicity, or (D) Marked
hypoechogenicity ........cccccevveeiiiiiiiiiiiiiiiiiiiieeeeeeeeee,
Calcifications of thyroid nodules..........................
Margin of thyroid nodules .........ccccccevvveeeriinnnnnn.n.
Shape of thyroid nodules ..............ccceeeeeeeeeeeeen..l.
Color Doppler US or power Doppler US
used for the evaluation of the intranodular
and perinodular vascularity of thyroid
NOAULES ..ooviiiiiiiiii e
Metastasis  from  papillary  thyroid
carcinoma into a right lateral neck node
(ATTOW) . eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e eae e
ATA nodule sonographicpatterns and risk
of malignancy ........ccccceeviiiiiiiiiiiiiiie,
Modified Russ TIRADS 2013.........cccovvvvvieerreeennnn.
Sex distribution of the cases included in
the study.....ooovvvieeeeiiie e

Echogenicity is



Tist of Grigures con.

Fig. No. Title Page No.
Figure 32: Age group distribution of the cases

included in the study .......cccooveeeiiiiiiiiiiiiieieeeeen, 71
Figure 33: Number of the nodules in the cases

included in the study .........ccoooviiiiiiiiiiiii 72
Figure 34: TIRADS score distribution of the cases in

the study.....cooovviiiiiiiiiii, 73
Figure 35: Distribution of the benign and malignant

nodules according to the TIRADS. ...................... 76
Figure 36: Analysis of the size of the benign and

malignant nodules .............ccccooiiiiiiiii 77
Figure 37: Predictive ability of TIRADS score to

detect the occurrence of malignancy. ................... 79
Figure 38: Analysis of the texture of the benign and

malignant nodules. .........ccccceiiiiiiiiiiiiiiiiii 81
Figure 39: Analysis of the texture of the benign and

malignant nodules .............cccoooiiiiiiiiin 82
Figure 40: Analysis of the echogenic foci of the benign

and malignant nodules. .............ccoeeeeiiieneennnnl. 83
Figure 41: Analysis of the halo sign of the benign and

malignant nodules. .........cccccoeiiiiiiiiiiiiiiii 84
Figure 42: Analysis of the vascularity shape of the

benign and malignant nodules...........ccccccooeeee... 85
Figure 43: Analysis of the margins of the nodules of

the benign and malignant nodules....................... 86
Figure 44: (a) Cystic nodule showed calcification with

comet tail artifact (red arrow), (b)

Peripheral vascularity (yellow arrow).................. 89
Figure 45: Spongiform nodule, color Doppler image

showed peripheral vascularity (white

ATTOW) teeieieeiiiiiiieeeeeeeeesiinrtreeeeeeeessasnnnereeeeeeesannnnns 90
Figure 46: (a) Solidhyperechoic nodule & peripheral

halo sign (white arrow), (b) Color Doppler
image showed, absent vascularity........................ 92



Fig. No.

Tist of Grigures con.

Title Page No.

Figure 47:

Figure 48:
Figure 49:

Figure 50:

Figure 51:

Figure 52:

Figure 53:
Figure 54:
Figure 55:

Solid hyperechoic nodule with cystic area
(yellow arrow) & intranodular vascularity

(White arrow) ......ccoevviiiiiiiiiiiiiieeeeeeeeeeee e, 93
a)  Hypoechoic  solid nodule, b)
Intranodular vascularity (white arrow)............... 95
Hypoechoic nodule with peripheral
vascularity (white arrow) ..........ccccceeeevninnninnnnnn. 96
Markedly hypoechoic nodule,
macrocalcification (red arrow) and
intranodular vascularity (yellow arrow). ............. 97
(a) Hypoechoic solid nodule with
microcalcifications, b) Intranodular
VasSCUlarity........ccevviiiiiiiieee e 99
Markedly hypoechoic solid nodule with
intranodular vascularity (white arrow) ............. 100
Intranodular vascularity ........ccccccooevvviiiiiienne..n. 102
Taller than wide hypoechoic nodule................... 102

Necrotic changes in cervical lymph node
internal soft tissue nodule (red arrow) .............. 102



Tist of Abbreviations

Abb. Full term

AP .. Antero-posterior

BTA ... British Thyroid Association
CA.eeeeeeeeen, Carotid artery

CLT ... Chronic lymphocytic thyroiditis
FC ... Fascia cervicalis

FNA ..., Fine needle aspiration

FNAC .............ccuuu.... Fine needle aspiration cytology
FTC ... Follicular thyroid carcinoma
LC ..., Longuscolli

MENII .................... Multiple endocrine neoplasia
MNG .........cccvvvvvuun. Multinodular goiter

MTC ... Medullary thyroid carcinoma
PM ... Platysma muscle

PTC ... Papillary thyroid carcinoma
RI oo Resistive index

SCM ... Sternocleidomastoid muscle
SHM .....evvennnnnnnnn Sternohyoid muscle

Y L Sternothyroid muscle

TIRADS ................... Thyroid imaging reporting and data system
TL oo, Thyroid lobe

TNS oeeeeeeeeeeeeeerinnn. Hyroid nodules

US ..o, Ultrasonographic



