


Surgical Diseases of the Thyroid

Congenital

Inflammatory

Goiter

Thyroid hormones disorders

Thyroid nodule

Neoplastic

E.mbrg ologg

First of the body's endocrine glands to develop
around the third week (24th day) of gestation

It begins as an
reane\  €ndodermal thickening
on the floor of the
median bud of the
pharynx
HeHEE 3t the site of the foramen

cecum on the adult
tongue.

Embryology Anatomy  Pphysiology  Pathophysiology

Thyrogissal Duct Tract

Thyroid Gland




Thyroglossal duct (the endodermal /@

thickening) passes ventral to the

embryonic hyoid bone and thyroid / 7
cartila - 0/
ge. 7 o Hyoid Bor|
Disappears by the 50t day of Thyroghssal Duct Tract
gestation ,‘ , ,‘\
May persist any way in that pathway ‘x\g‘ ‘?\
as the pyramidal lobe or —— ‘)gﬁ

thyroglossal duct cyst
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Most common opilic lesion in the neds
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Buccal
cavity

1st Endoderm
pharyngeal /
pouch 7 T

2nd pouch 1 .

\__ Median (hyro»d___{)

diverticulum &
3rd pouch

\ o
@ Tracheo- O 4
ﬁophageal tube—— X8 §

The developing thyroid_lobes fuse with the structures that arise
in the fourth pharyngeal pouch, i.e., the superior parathyroid
gland and the ultimobranchial body.
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Buccal cavity The lateral anlages are
neuroectodermal
in origin
(ultimobranchial
bodies) and provide
the calcitonin® = _
Path of producing
descent of or C

thyroid cells, which thus come
Path of to lie in the

descent of .

IPG and sup-eroposterlor
thymus region of the gland.

Tracheo-oesophageal
tube

Thyroid Colloid ; Thyroxin

follicles: formation: production:
8 weeks 11 weeks 20 weeks
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Anatomy

Common carotid artery

Superior thyroid artery

Superior thyroid
artery from the
external carotid
artery
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G e vein
Brachiocephalic
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Inferior thyroid artery ﬁ' A |nferi°r
Subclavian artery —»2 < therid artery
from the
thyrocervical
In 3% of the population a thyroideaima | trunk

artery is found, from the aortic arch or
brachiocephalic artery

Superior and
middle thyroid
veins = JV

«——— Internal jugular vein

Inferior thyroid vein
- innominate vein

L Innominate vein




Sternocleido
mastoid muscle
Sternohyoid muscle

Sternothyroid muscle

Pyramidal lobe

Superior laryngealnerve : o

Close to Superior thyroid artery .

Internal branch superior
laryngeal nerve

External branch supe
rior laryngeal nerve

Vagal nerve

— 63 -
@*M@
Recurrent nerve OQ 4

Most common nerve injured with thyroidectomy ->easy voice

fatigability .

Internal sensory and external motor branches

Sternocleido
mastoid muscle
Sternohyoid muscle

Sternothyroid muscle

Pyramidal lobe

Internal branch superior
laryngeal nerve

—L External branch supe

rior laryngeal nerve

Vagal nerve

| Recurrent nerve

Recurrent laryngeal nerve :

* Posterior and medial to
thyroid lobes in the
tracheoesophageal groove

* Motor function for vocal cord
abduction and adduction
except the cricothyroid
muscle

* Injury - Asymptomatic ....
Hoarseness if unilateral

* Bilateral> airway
obstruction, profound
aspiration
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External Parotid
jugular -
node 75 Mandibular &
submandibular

Sternocleido-
mastoid m.

Digastric m.

Spinal accessory n.
Submental node

Jugulodigastric node —— 3% Hyoid
3 Internal jugular

chain of nodes

Strap muscle

Deep lateral nodes

Intercalated Superior thyroid nodes
node

Anterior supericial
\ cervical nodes

Transverse <=

cervical chain

of nodes —— 4
Supra. !
clavicular nodes

Submandibular
Digastric gland Internal carotid

artery
Sternocleidomastoid

Anterior scalene
muscle

'/ /
Right common (,“ i
carotid artery ( "
Internal jugular
Manubriut vein
Left common carotid
artery

Injury > Asymptomatic ....
airway Obstruction ...

Hoarseness if ( Unilateral )
Profound Aspiration ( BILATERAL )
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< *10-20g .

.. * The functioning unit is the
|Iobule which consists of
24-40 follicles
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1 BODY's METABOLISM

1 ReLEASE
2 HEAT PRODUCTION
=% of T3and T4 ’_/J
Peripheral ﬂ’\ ( SPEEDS UP the BASAL
actions W X / METABOLIC RATE ) "N 4 segaceous & SWEAT
o o > i GLAND SECRETION
o SYMPATHETIC
7 1 LONG BONE
AT -G, Tu 5 4 Tsh NERVOUS GROWTH 1 HAIR FOLLICLE
| SYSTEM BRAIN prd iy
FIGHT or FLIGHT® DEVELOPMENT

ATOE TTe Tar 54 TS spihuibery gebiomn .
Ere

\ 1 CARDIAC OUTPUT
1 RESPIRATORY RATE
1 MENTAL ALERTNESS

4 Gluese consunplion.
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T3

Only free T3 and free T4 are active ( protein bound not

active )

Most T3 ( from T4>T3 conversion in periphery ) by
deiodinase

T4:T3 serum ratio 20:1
T3 more active (4X)

Thyroid binding globulin : transport majority of T3 and
T4 in blood stream

Thyroglobulin : stores T3 and T4 in colloid.

Pathophysiology

Goiter ¢ Enlargement of the thyroid gland
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N\

¢ Hyperactivity in the entire or part of

Hyperthyroidism i the thyroid
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e The clinical condition due to high T3
Thyrotoxicosis and T4 in extra thyroidal tissue
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The Diagnosis of Thg roid Disease

Triple

V(‘ Assessment CI i n ica I Hishory
|:; phns-w(/ [ACPN
s e

TSH

US with or without FNA
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History

¢ Obstructive ¢ Slow speech e Irritability
symptoms and action ¢ [nsomnia
(dysphagia, * Fatigue * Palpitations
dyspnea, « Cold intolerance o Heat

M WP“‘"”""ﬁm ¢ Constipation intolerance
e Disfiguring < ¢

s ¢ Diarrhea
¢ Eye symptoms

++ Jysphotio with Gunes diseshe J"“(’lwgs
fEasle

Physical Examination

Thyroid

cartilage

Give the patient a glass of water and ask them to take a
sip and then swallow. The thyroid rises (with the
trachea) on swallowing.

Physical FExamination

Palpate the thyroid by placing your hands gently on the
front of the neck with your index fingers just touching,
while standing behind the patient

Palpate for cervical lymphadenopathy




Physical Examination

Percuss the manubrium to assess Auscultate with your stethoscope for a thyroid
for dullness due to bruit. A thyroid bruit (sometimes associated

with a palpable thrill)
indicates abnormally high blood flow and is most
commonly associated with Graves’ disease

retrosternal extension of goitre.

Physical Examination

Supraclavicular LNs

Suc obshuchon due o
Pemberton’s sign ;e crlnsen o lyed.

used to evaluate venous obstruction in patients with goiters

Physical Examination

Graves’ disease Pretibial myxedema

Physical Examination

Exophthalmos/ Lid retraction

Proptosis/chemosis

Swelling of the eye surface membranes
because of accumulation of fluid
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Developmental Abnormalities of
the Thyroid

FNAB

The Bethesda System for
Reporting Thyroid
Cytopathology (TBSRTC)

* Nondiagnostic
* Benign

“ < Atypia of undetermined

significance
* Follicular neoplasm
* Suspicious for malignancy
* Malignant

Zj [PENEANER Y

The most common
congenital cervical
anomalies

\

80% are found in
juxtaposition to
\the hyoid bone

Mini -OCE




* Usually asymptomatic
but occasionally
become infected by
oral bacteria

Treatment

* The “Sistrunk
operation,”
which consists of
en bloc
cystectomy and
excision of the
central hyoid
bone to
minimize
recurrence

. . ligi
Diagnosis” """
*Al-to2-cm,
smooth, well-
defined midline
neck mass that
moves upward
with protrusion of
the tongue

imaging is not
necessary
excision 6/3./L_,

* Routine thyroid ‘E

Treatment with thyroxine or
radioactive iodine
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3 Ectopic Thyroid

can be located at any
point along the line of
the thyroglossal tract

may be the only
thyroid tissue present

Thyroiditis

hpethugedion 3
h‘:}ﬁethq(aic! « 3= b\ .:4 .‘5 . : (,\ QV
* Hashimoto’s thyroiditis (autoimmune) * %h: agcggkx.k 9;2
ol
F+Subacute thyroiditis (de Quervain’s thyroiditis,
ﬁ‘:ﬁ;zé viral) sefoloq\\) -ve * se\?—_\w&\\s
) : baucterialogy —v=
* Acute suppurative thyroiditis (bacterial)

* Riedel’s thyroiditis (scar)
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< Bony pain, + Sheepiny pulie, e
Sy pe l,,:;’:;ﬁ',;tm é"‘;”n}e'f",ﬁ;:h go_ﬁo—llt;iﬁ' Iéi‘; T, ek 3. Course + Remissions & excerbations |¢ No remissions. ,mpamw@ ;ﬂ Jwgg,/,,,,
a_l oo e . B He
+- 4.Severity (¢ Usually severe ¢ Usually mild or moderate. & gole wilhe %47“”“@ ’
v cnvoreonce, oo ] 5. Metabolic |¢ More Marked & usually |¢ Less marked. —
s, D 2 L e g e roar [ Mared & I I ST
L Mebiesd’ s ~ Jetrerys sign P ) Metaboli bt s Wegntions "<
Y, 7 ; 22 fend 7.C.Vs. + Less marked(young age) | More marked (old age) LEcssesappethe st
L legs behi %‘Mﬁ_ in b blinkeivey wHy shedtimn tooe ) X o . Neuropsychiatric Excessive fatigue / Irritability,
UP/”M @:Z(a T Aj ~ ¥ ki 3 8.Eyesigns |+ Common, all eye signs are |¢ Rare , limited eye signs &
\ Sehngs s st | PO SRR
— h . : s R ophiainus (n
Von Gra&s 51370 @6 ""e i”'c }er‘s Uﬂmf eqé/[:oa tebrackion present A exophthalmos exop DAlcSIES apparent Card Bradycardia, decreased —~/ ¥ Tachycardia, palpitations,
H X cardiac output hypertension
Ra&dﬂbc(ét‘k sigr) —Da‘njmp]t s Sign. is true. g
= . . - . Ski Cold, dry —44, «—— Warm, moist
9. Thyroid + smooth and diffuse goiter. [¢ Nodular & irregular goiter. i / \
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\é achropachy N Menstrual disorders

Decreased libido, infertility

Hair loss



Goiter

« Diffuse goiter: the
entire gland is
symmetrically
enlarged

* Nodular goiter: are
lumps can be

rest of the gland

one or more distinct

distinguished from the

Types of Goiter

Hypothyroid Thyrotoxic
Goiter Goiters

e Endemic e Euthyroid ¢ Graves’
Goiter: due to Diffuse Goiters Disease
iodine e Euthyroid * Toxic
deficiency Multinodular Multinodular
¢ Hashimoto’s Goiters Goiter (TMNG)
Thyroiditis
Definitions

Thyrotoxicosis

* The clinical condition that covers
symptoms following high
concentrations of the thyroid
hormones, T4 and T3, in
extrathyroidal tissues, but
without regard to the origin of
these elevated hormone
concentrations

Hyperthyroidism

* Hyperactivity in the entire or
part of the thyroid that results in
synthesis and release of thyroid
hormones in excess of that
required by the body to maintain
euthyroidism

Hyperthyroidism is the main cause of thyrotoxicosis




Causes of Thyrotoxicosis

Primary
Hyperthyroidism

¢ Graves’ disease

¢ Toxic multinodular
goiter

¢ Toxic adenoma

¢ Functioning thyroid
carcinoma metastases

¢ Activating mutation of
the TSH receptor

¢ Activating mutation of
GSa (McCune-Albright
syndrome)

* Struma ovarii

¢ Drugs: iodine excess
(Jod-Basedow
phenomenon)

Thyrotoxicosis Without
Hyperthyroidism

¢ Subacute thyroiditis

¢ Silent thyroiditis

¢ Other causes of thyroid
destruction:
‘amiodarone, radiation,
infarction of adenoma

¢ Ingestion of excess
thyroid hormone
(thyrotoxicosis factitia)
or thyroid tissue

Secondary
Hyperthyroidism

* TSH-secreting pituitary
adenoma

¢ Thyroid hormone
resistance syndrome

e Chorionic
gonadotropin-secreting
tumors

* Gestational
thyrotoxicosis

Bow? Use fdioackive odie optadee  RATU

-

Differential Diagnosis of Hyperthyroidism

Increased Hormone
Synthesis (Increased RAIU)

Graves’ disease (diffuse toxic goiter)

Toxic multinodular goiter

Toxic adenoma

Drug induced—amiodarone, iodine

Thyroid cancer

Struma ovarii

Hydatidiform mole

TSH-secreting pituitary adenoma

Release of Preformed
Hormone (Decreased RAIU)

* Thyroiditis—acute phase of
Hashimoto’s thyroiditis, subacute
thyroiditis

* Factitious (iatrogenic)
thyrotoxicosis

* “Hamburger thyrotoxicosis”

Hyperthyroidism
The Most Common Causes

Graves’ disease
(diffuse toxic goiter)

Toxic adenoma

Toxic multinodular
goiter

Clinical Picture

Symptoms

Hyperactivity, irritability, dysphoria
Heat intolerance and sweating
Palpitations

Fatigue and weakness

Weight loss with increased appetite
Diarrhea

Polyuria

Oligomenorrhea, loss of libido

Signs

* Tachycardia; atrial fibrillation in
the elderly

* Tremor

* Goiter

* Warm, moist skin

* Muscle weakness, proximal
myopathy

* Lid retraction or lag
* Gynecomastia

Plus, ophthalmopathy and
dermopathy specific for Graves’
disease
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Differentiation Coguad gtes
. History
e Diffusely e Solitary nodule * Diffusely
enlarged, soft * Increased uptake multinodular
L4 P/E gland against a gland
e Homogeneous background of ¢ Heterogeneous
increased suppressed radionuclide
Radionuclide scan radionuclide uptak.e-ln the uptake
uptake HELETTTI ¢ Multiple nodules
e No nodules thyroid of varying sizes
e Thyroid ultrasound on
ultrasonography

Thg roid Nodule

* The most common lump in the
thyroid comprises a dominant

Not a pathological entity in part of a multinodular goiter
themselves but are clinical » More common in females
manifestations of a wide « Found in about 5% of the
range of thyroid diseases. general population.

* Thyroid cancer accounts for 4 to
6.5% of all thyroid nodules.

s THYROID NODULES ifi H
N Classified as multiple or
EXAM or IMAGING H
" DETERMINE THYROID DYSFUNGTION solita ry lum Ps
{ O\ / £ OBTAIN ULTRASOUND (US)
HYPOTHYROID or EUTHYROID
L FURTHER WORK UP based on US
\ HYPERTHYROID
L RAIV TEST
‘COMMON & USUALLY BENIGN
- CAN be MALIGNANT




CldSSi{iCQtion—' clinical and histopathological

N

Non-
neoplastic

Neoplastic

Hyperplastic
conditions :

nodule/nodules

Benign :

Colloid | adenoma, cyst

Risk Factors For Thyroid Cancerina

Nodule

McQ

History of head and neck irradiation,
including total-body irradiation for
bone marrow transplant and brain
radiation for childhood leukemia

’—[ Exposure to ionizing radiation from fallout in childhood or adolescence

Inflammatory
— conditions : —
thyroiditis

Malignant

’—[ Age <20 or >65 years

N/

— Increased nodule size (>4 cm)

— New or enlarging neck mass

— Male gender

wulliple endocrint nwf)lm

e
4 £

Family history of thyroid cancer, MEN 2,
or other genetic syndromes associated
with thyroid malignancy (e.g., Cowden’s
syndrome, familial polyposis, Carney
complex) picores S 3-,;%4\

K ) Malbiple  cancon

/

— Vocal cord paralysis, hoarse voice

— Extrathyroidal extension

— Nodule fixed to adjacent structures

—1 Lateral cervical lymphadenopathy




Investigation

Suppressed

Autoim_nfu.ne Benign / -Subclinical/ clinical
thyroiditis malignant? hyperthyroidism
-Autonomous
Adenoma
-MNG
TPOAb n
Cytology Cytology 35 % Scintigraphy

g;ﬁi?fi Cytology

pctural and cellular features of papillary thyroid carcinoma, but measuring <1 cm in ¢

Treatment Thyroid Nodule in

Euthyroid Patient

|
e

I~
. Benign Malignant
Insufficient
Exploration

Sample
Frozen
Section
Diagnostic for
cancer7

Definitive

Thyroid Lobectomy Thyroidectomy

Operatlve

Local
Symptoms

Clinical
Follow Up

Consider
Thyroidectomy

Epiclemiologg

v
* One of the most common * Is 2-4 times more common in
malignant endocrine tumors women than in men.
* Annual incidence of about * However, the probability that a
4/100,000 solitary palpable lump in the
thyroid is malignant is higher in

men.




Risk Factors Types
i Epithelial cancers ik Epithelial cancer
Well-documented risk originating in the epithelial cancer g iginating in the ¢ Non epithelial
factors Less well-documented RF follicular °"g'f"')3"ti'c“lﬁ;:_‘ the cells T
* Heredity * lodine intake Toncn) sadidio GREEI epithelium
+ Radiation exposure * Graves’ disease Q‘“zai;,i‘g{ﬁ? by ‘\Q\ . iebic spead ( )
* Thyroiditis - Mosk commen Spid N Papillary cancer O::rc::::z:lc L) it eV Sarcoma
o Aco% s i . s ot o ©
* Pregnancy and other hormonal '“““i = ;W:’!" ) —) (Hiirthle cell . L“Kffif;;,i"““'lv
conditions 'éh;w&sqfw:;u_ Follicular cancer ¥, cancer) Medullary ) )
o %% 7 Thyroid Cancer
,77‘5(031010,,\&” is @ J— T ) Lymphoma
oot warlor Poorl 'R (mMTC) very (aré.
’ differz::i‘alted CI(.ear cell, Fiewe] F serun “\“\Z;\(;ﬂ & I Lim S)
o g || [ mucinousand | L g s
. differentiated Metastasis
| ——~Anaplastic cancer cancer
( L3l WSt >;>Q \_ ~
associofed) with Glandular ss,244a ﬁrnm > fm; Jewepion
TP53 N most commonly from renal cell carcinoma
Lynphelic & homobs oo Tt
Classification according to clinical
Well - . .
_ _ « papillary carcinoma CETIETRA Y e Total thyroidectomy
Differentiated * follicular carcinoma fO"iC Iar ¢ Radioactive iodine ..
(Least aggressive) u e O 758 -
Intermediate . m.c.-:dullary thyro!d carcinoma ¢ Total thyroidectomy
forms * Hiirthle cell carcinoma Medu"ary . . .
* some rare variants of papillary carcinoma ¢ +Cervical LNs dissection
Undifferentiated . . . .
T R * /An2plastic carcinoma W E1EISI[dN « No effective treatment
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“Best thyroid cancer prognosis: Papillary ’
Avrchive

*wrong about follicular cancer: it presents at older age i relation to papillary

*Long standing goiter leads to?? anaplastic thyrold cancer

T J
neck mass : it is malignant Lesion due to radiation exposure but the choice was Malignant goiter

* A pateint with treated Lymph with radiotherapy p d with firm irregular widline

A 34-year-old woman comes to the clinic because of fatigue, generalized weakness, and palpitations.
Medical thtav‘Lj is significant for hgpzvthamidism and wmild ophthalmopathy caused by Graves's disease.
Before initiating therapy, the patient wants to kinow what she can expect in the future. (w advising her
about the progunosis, which of the following is the wrong statement?

Grave's ophthalmopathy will resolve as thyroid hormone secretion is lowered

which of the following is the most accurate statement? Select one:

b. The thyroid will continue to increase in size with any nonsurgioal treatment
o. Malignant degeneration of the thyroid gland is a common complication

d. Untreated patients are at increased risk for cardiac arhythmias

e. Grave's ophthalmopathy will resolve as thyrold horwone secretion is lowered

Radio active iodine is part in treatment of which of the following thyroid conditions
Select one:

a. anaplastic carcinoma

b. wedullary carcinoma

c. hashimoto thyrolditis

d. papillary carcinoma

e Lywphoma

*Which of the following is wot true about the arterial supply of the Thyroid:
Select one:

a. The superior thyroid arises from the external carotid.

b. The inferior thyroid arises from the thyrocervical trunk.

c. The midale thyroid arises from the external carotid.

d. The thyroid ima artery arises from the brachiocephalic trunk.

e. The thyroid ima present in 10 % of population.

The wost dangerous complication after thyroid surgery is:
a. Hypoparathyroid tetany

b. Hypothyroldisne

¢. Respiratory obstruction

d. Hoarseness of voice

€. Recurrence

“The dietary element necessary for the formation of thyroid hormones is:
A. lron

®B. lodine

C. Copper

D. Magnesium

€. Sodium

“The malignant thyroid tumor that oceurs in Young ages, spreads mainly by
Lywphatics and has good progneosis is:

A. Papillary carcinoma

®B. Medullary carcinoma

C. Follieular carcinoma

B. Lymphosarcoma

€. Anaplastic carcinoma

“which thyrold condition is associated with MEN2: Medullary carcinoma

“A solitary thyroid nodule in a 35 year-old euthyroid woman with a goiter is Likely to
be: simple thyroid nodule

A 15-years-old patient presented with a painless rounded midline swelling of
the anterior aspect of the neck that moves with deglutition and protrusion of
the tongue is mostly having:

A. Sublingual dermoid

®. Cystic hygroma

¢. Thyro-glossal eyst

. Solitary nodule of the thyroid isthwmus

€. submental Lywph node

Bethesda system diagnostic categories for
reporting thyroid cytopathology

Diagnostic
category

Bethesda class Cancer risk

1 Nondiagnostic 5to 10%
(unsatisfactory)

11 Benign 0to 3%

111 Atypia of 10 to 30%
undetermined

significance (AUS) or
follicular lesion of
undetermined
significance (FLUS)

v Follicular neoplasm 25 to 40%
(or suspicious for
follicular neoplasm)

Vv Suspicious for 50 to 75%
malignancy
VI Malignant 97 to 99%

Data from: Cibas ES, Ali SZ. The 2017 Bethesda system for reporting
thyroid cytopathology. Thyroid 2017; 27: 1341.




