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Abstract

This is a prospective, consecutive study of thyroid patients referred for

ultrasound for the period of 2011 to 2014 at King Abdulaziz University

hospital (KAUH) In Jeddah.

Problem of the study lies in the interest research that have been made about

the role of ultrasound imagine in monitoring differentiate benign from

malignant thyroid nodule and lack of diagnosis to see who should the

biopsies sample and who need to follow medical only.

Importance of the study is to take advantage of the use of ultrasound system

plasticity in description Thyroid disease monitoring predicting characteristics

that indicate the presence of slag between thyroids nodules among patients in

the study sample and comparing the results with results of cytology.

Objectives of study are:

+To take advantage of the characteristics of the ultrasound description of
Thyroid disease

¢To evaluate the elastographic appearances of thyroid nodules.

¢To determine whether ultrasound elastography (USE) may assist in
differentiating benign from malignant thyroid nodules.

+To evaluate the diagnostic utility of conventional US and real time ultrasound
elastography in differentiating degenerating cystic thyroid nodule with

malignancy.

The study monitored a sample of 300 patients (270 females, and 30 males). 300

nodules in 300 patient examined by B-mode Ultrasound and color flow

Doppler showed 94 (31%) malignant nodules and 206 (69%) were benign with

sensitivity of 72.4%, specificity of 78.7%, a positive predictive value of 93%, a

negative predictive value of 41% .



170 patients from the total 300 patients were also examined by B-mode
Ultrasound, color flow Doppler, ultrasound elastography and FNAC. Final
diagnoses were obtained from fine needle aspiration.

Elastography  showed 34 (20%) malignant nodules and 136 (80%) were
benign. Sensitivity and specificity of the Ultrasound elastography for thyroid
cancer diagnosis were 93.1% and 90.7 % respectively. The positive and
negative predictive values were 72% and 98%, respectively. The accuracy of
the technique was 91%.

Color flow Doppler showed 25 (15%) malignant nodules and 145 (85%) were
benign. Specificity of the Ultrasound Doppler for thyroid cancer diagnosis was
86% and 77 %.

Cytology diagnosed 29 (17%) as malignant (MN) and 141(83%) as benign
nodules (BN),



aldiuall
At geall (358 Cla sall Cpllaall 48 al) 32zl im e pen (e A58 Aipad Al 4l Al )2 022
dap ) aSladll - Ban caaadl G5l v ) idae o 2014 ins 2011ple (e 5yl
40 gall
Ay g 3l ol juaall 8 Cudll aBsis day b A seal) Cllasall B2 B (eS8 Aol A
) b jaal 4l il pmall il A8y 43 galll AUty Lol - A geall (358 il sall aladinly
o 4l dalial U Lete (o) 5 A Lgie 3350 ) o L
Gy (b 4 5alll Uiy Slgall = A geal) (358 s gl aladiunl (pe Baliin) b Jiaki Ayl duaal
O A8l Gl el G Cddl aa g ()l Al palliaddl aia ) #8555 48 50l 3zl (al jal
And N 55V LA Aie (and il Leis e g Al pall die (8 (oda jall
© 2l Calaal
A 5l 5am)l al pal G g 8 45 guaall (368 Cila sall Lailind e 5265Y) @
Ol el oy 2aaSs jpad (A Aligall 358 Clasall (8 sally sl ol (e 30l e
eall e Cuddl aia jl il i saS 48 )l
Al 4 all G el (a8 40 sallly y gealll 5 4 peall Gl sall (ailad arii @
Jalaill iy aladind o5 Jalaill 8 5 ol Bie 8 cilaglaal) gand Ghuiad] Gaaldl axdiial
Al Barll [l el e gl Ay jall (ailiaddl dia ) &5 (e s SPSS (Suaal]
5 300 dual (a5 . () 30 ol el 270) s 30 300 (0 4580 die e A jall o]
Cradd ¢l Hllsall 5 i pall (358 o gally | pand (i 30 300 (1o S L O 2 Aguida
donbuny Baes & juamy (69%) Smae 206 e 5 A Gl paxn (31%) swse 9423
. (41%) Andaall 4 i) el 5 %693 dnlan¥) 4 5wl dadll 5 (78.79%0) & sill 2 4835 (72.4%)
daul s -dadine dpandll Jlugll JS SS 1 g yaa pdll ab s -(an e 170 pand & WS
Sl el &l ae &l Gy (elastography)oall Cls sa s 4 gall (358 Sla sall
(80% ) 136 235 i s yme ( 20% )34 232 J 2as Cua 5 a0 LA Al
Alag¥) Ayl sl calSy o gl e (92%) 5 (93.7%) A iy dsuslus aa Bues 3 juac
sl Ui — g gl il gally YL Gl (a3 5, M sl e (9896) 5 (7206) Aulad) s

Vi



Al me 02005(85.3%) ((145) 4iwd Slae( 14.7% ) 25 2 o el sl o
sl JeT7% 58696 dumis g il 482

(%83) oxex Sl pae 141 5 (%17) 4ud S e 29 o sl 4nd Ml o WL el il

Vil



LIST OF CONTENTS

Al Quran

1

Dedication

11

Acknowledgement

111

Abstract English

V-V

Abstract Arabic

VI-VII

List of contents

VIII-XII

List of figures

X - X1V

List of graphs

XV

List of tables

XVI- XVII

Terminology

XVIH-XIX

Chapter one : Introduction and aim of research

1.1 Introduction

1-2 Problem of study

1-3 Objective of project( general and specific objectives)

Chapter two: Literature review

Anatomy, physiology and pathology of the thyroid gland

2.1 Thyroid Anatomy

2.1.1 Blood supply and venous draying of thyroid gland

2.1.2 Histology of thyroid gland

2.1.3 The parathyroid gland

VI




2.2. Physiology of the thyroid gland

2.2.2. Thyroxine T4

2.2.3. Triiodothyronine, T3

2.2.4 Calcitonin

2.2.5 Parathyroid Hormones:-

2.2.5.1 Thyroid hormones test.

2.3. Thyroid Pathology

2.3.1 Congenital thyroid lesions

2.3.2 Inflammation of the thyroid gland

2.3.2.1 Hashimoto's disease:

2.3.2.2 Subacute thyroiditis (De Quervain's disease):

2.3.2.3 Riedel's thyroiditis:

2.3.3. Functional thyroid disorders

2.3.3.1Hyperthyroidism:

2.3.3.1.1 Graves' disease

2.3.3.2 Hypothyroidism

2.3.3.2.1 Congenital hypothyroidism (cretinism)

2.3.3.2.2 Hypothyroidism in adults (myxedema):

2.3.4 Goiter

2.3.4.1 Nontoxic goiter

2.3.4.2 Endemic goiter

2.3.4.3 Toxic nodular goiter




2.3.4,4 Toxic adenoma

2.3.5 Thyroid neoplasm

2.3.5.1 Follicular adenoma

2.3.5.2 Thyroid carcinoma

2.3.5.3 Papillary carcinoma:

2.3.5.4 Follicular carcinoma:

2.3.5.5 Anaplastic (undifferentiated) carcinoma:

2.3.5.6 Medullary carcinoma:

2.3.6 Differential diagnosis of solitary thyroid nodules:

2.4 Ultrasound In general

2.4.1. Ultrasound Technique

2.4.2 Advantages of ultrasound examination of the thyroid .

2.4.3 Indications of thyroid ultrasound

2.4.4. UJS appearance of normal thyroid

2.5 Doppler Ultrasound

2.6 Ultrasound Elastography

2.6.1. Techniques of elastography:-

2.9.1 Equipmensts for FNAB

2.9.2 Complications of FNAB:-

Chapter Three: Materials and Methods

3.1 Type of study

3.2 Study area




3.3 Duration of the study

3.4 Population of the Study

3.5 Thyroid scanning protocol

3.5.1 The cervical lymph node evaluation.

3.6 Ultrasound.

3.6.1. Doppler Ultrasound

3.6.2. Real time ultrasound elastography

3.6.3 Fine Needle Aspiration biopsy

3.7. Image interpretation:

3.2.6. Data analysis:

Chapter four: Results and analysis

4.1. Gender Distribution

4..2 Age distribution

4.3. U/S Characteristics features for identification of M. thyroid
nodules

4.3.1 Hypoechogenicity

4.3.2 Halo SIGN

4.3.3 Intra-nodular Vascularity

4.3.4 Microcalcification

4.3.5 Antero-posterior/Transverse > 1 cm

4.3.6 Blurred margin

4.4. Ultrasound Results

4.5. Elastography Results

Xl




4.6. FNAC Result

4.7. Ultrasound features result * Fine Needle Aspiration Cross
tabulation

4.8. Elasto. Result * Fine Needle Aspiration Cross tabulation

4-9. Ultrasound features result * F.N.A.C cross tabulation

Chapter five

5.1 Discussion

96-103

5.2 Conclusion and Recommendations.

104

References

105-117

Appendices.

118-122

Datasheet.

Xl

123




List of Figures.

Details

Shows surface anatomy of thyroid gland

The thyroid gland and its relations

Thyroid gland, posterior and lateral views

show the front and back of the thyroid

shows the thyroid cartilage surrounding the trachea

Blood supply and venous drainage of the thyroid.Shows

Histology of normal adult thyroid gland Thyroglossal duct
cyst, patient

shows Parathyroid glands, commonly the parathyroid are
located on either side of the neck or even in the upper
chest.(129)

Function of thyroid gland.

Thyroglossal duct cyst It present as a midline neck swelling

ShowsThyroglossal duct cyst

Shows eye manifestations of Graves’ disease, thyroid
opthalmopathy (eye changes) which include; lid retraction,
exophthalmos and weakness of eye muscles
(ophthalmoplegia) .

Shows apathetic face in a female with hypothyroidism

Shows B-mode ultrasound of papillary carcinoma

ShowsDoppler of papillary carcinoma

ultrasound of Follicular carcinoma

Doppler of Follicular carcinoma .

ultrasound of Medullary carcinoma

Color Doppler.of Medullary carcinoma Power Doppler.

Ultrasound equipment

X1




Thyroid measurements on transverse and Longitudinal scans.

shows normal thyroid gland .

shows normal vascularity of the thyroid gland

Color Doppler. Typically a greater frequency shift

(corresponding to a higher velocity

shows real-time elastogrophy for Normal thyroid gland

Equipments For FNA

Position of patient during FNA

The needle is removed quickly from the syringe

Shows protocol of thyroid Scan plane transverse

Shows protocol of Isthmus scans plane-longitudinal view

Shows protocol Scan plane for longitudinal view Right lobe

Shows ultrasound image transverse view of a normal thyroid

Shows ultrasound image of the isthmus should be less than

10mm. It can be almost imperceptibly thin.

Shows Normal Thyroid Lobe - longitudinal view of left lobe

Shows position of ultrasound probe for right thyroid lobe

Shows Thyroid US scanning protocol.

Shows Images present general appearance of lesions for

elasticity scores

Shows Ultrasound machine

XV




List of Graphs
Details

Shows gender distribution.

Age group distributions.

Shows presence of a hypoechogenicity pattern of ultrasound

features with thyroid nodules.

shows presence of a halo sign pattern of ultrasound features

with thyroid nodules.

shows presence of intra-nodular pattern of ultrasound features

with thyroid nodules.

shows presence of microcalcification pattern of ultrasound

features with thyroid nodules

Shows presence of nodule sizes pattern of ultrasound features

in 300 patients with thyroid nodule.

shows presence of a blurred margin pattern of ultrasound

features with thyroid nodules.

Shows Ultrasound Result

Ultrasound Elastography results

Fine Needle Aspiration cytology

Evaluation of elastography scores in characteristics of thyroid
diseases.

Elasticity Scores in Thyroid Nodules in 78 patients with fine

needle aspiration biopsy

Demonstrate types of carcinomas in 29 patients with

malignant nodules of the 170 patients enrolled in the study.

The relationship between the malignant nodules and age
group

XV




Tables(#)

List of Tables

Details

2.1)

summary of thyroid gland hormones

2.2)

shows hyperthyroidism

(2.3)

shows Hypothyroidism

(4-1)

Shows gender distribution of 300 patients.

42)

Age group distribution of 300 patients

43)

shows presence of a hypoechogenicity pattern of ultrasound

features in 300 patients with thyroid nodules

@4

shows presence of a halo sign pattern of ultrasound features

in 300 patients with thyroid nodules

(45)

shows presence of intra-nodular pattern of ultrasound

features in 300 patients with thyroid nodules

(4-6)

shows presence of microcalcification pattern of ultrasound

features in 300 patients with thyroid nodules

@)

shows presence of nodule sizes pattern of ultrasound

features in 300 patients with thyroid nodules

(48)

Shows presence blurred margin pattern of ultrasound

features in 300 patients with thyroid nodules.

(4-9)

Shows ultrasound result

(4-10)

shows elastography result

(4-11)

Shows Fine Needle Aspiration cytology

(4-12)

Ultrasound Result * Fine Needle Aspiration Cross

tabulation

(4-13)

Predictivity of combinations of thyroid ultrasound patterns

XVI




in patients with thyroid nodules, that resulted in benign

lesions (B) or malignant (M) on fine needle aspiration

cytology.

Elasto. Result * Fine Needle Aspiration Cross tabulation.

Predictivity of combinations of thyroid -elastography
patterns in patients with thyroid nodules that resulted in
benign lesions (B) or malignant (M) on fine needle

aspiration cytology.

Evaluation of elastography scores in characteristics of

thyroid diseases in300 patients.

Elasticity Scores in Thyroid Nodules in 78 patients with

fine needle aspiration biopsy

Demonstrate types of carcinomas in 29 patients with

malignant nodules of the 200 patients enrolled in the study.

The relationship between the malignant nodules and age

Predictivity of thyroid ultrasound features for the

identification of malignant thyroid nodules.

Ultrasound features result * F.N.A.C cross tabulation

(hypoechogenicity)

Ultrasound features result * F.N.A.C cross tabulation (Halo
and sign vascularity)

Ultrasound features result * F.N.A.C cross tabulation
(Micro-calcification)

Ultrasound features result * F.N.A.C cross tabulation (A/T
>1)

Ultrasound features result * F.N.A.C cross tabulation
(blurred margin)

Elasto. Result * Fine Needle Aspiration Cross tabulation

XVII




Abbreviation

List of Terminology

us

Ultrasound

CDI

Color Doppler Imaging

FNNA

fine needle nonaspirationbiopsy

CFlI

Color Flow Mapping

CPD

Color Pixel Density

FNAB

Fine Needle Aspiration Biopsy

FTC

Follicular Thyroid Carcinoma

HV

Hounsfield Unit

ICD

International Classification of Disease

ITA

The Inferior Thyroid artery

PTC

Papillary Thyroid Carcinoma

PTH

Parathyroid Hormone

PW

Pulse Wave Doppler

TC (THC)

Thyroid Cancer

TSH

Thyroid Stimulation Hormone

UTA

The Upper Thyroid artery

TRF

Thyroid Releasing Factor

T4

Thyroxine

T3

Triiodothyronine

Thyrotropin Releasing Hormone

Hertz

precutaneous ethanol injection

precutaneous laser ablation

precutaneous glucocorticoid injection

XVIII



Length

Depth

Width

The volume

color Doppler US

Thyroid releasing factor

Diffuse and multinodular goiter

Thyroid-stimulating immunoglobulin’s

Multiple endocrine neoplasia

Amine Precursor Uptake and Decarboxylation

Adrenocorticotropin

Thyroglossal cyst

Kilopascals

XIX



