THYROID GLAND
HYPERTHYROIDISM
Table 20-2 Cause of Thyrotoxicosis
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#def. :

Thyrotoxicosis: caused by elevated circulating levels of free T3
& T4

1- caused most commonly by thyroid hyperfunction
(hyperthyroidism)
ol 5 Allady 304 )
2- BUT — in certain conditions, the oversupply is related either
to
(1) excessive release of preformed thyroid hormone (e.g.,
in thyroiditis)

Ll 30k ) s Al s () Sl aeaiall thyroxine J 1Al 83b )
(2) to an extra-thyroidal source (Table 20-2) due to Struma
ovarii.

thyroid (e s a0 Lite (e sla () 5a el

>>>Thus, hyperthyroidism is only one (albeit the most common)
category of thyrotoxicosis
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#Diagnosis: Clinical features & Laboratory data.
(1) | TSH levels even at the earliest stages, associated with

T levels of free T4.
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(Occasionally, there is 1 circulating levels of T3 (T3 toxicosis), in
which free T4 levels may be normal or | ).

3 b 0 W T4 5 i 0 T3 Glall Garn (Sl adi n T4 2ale

T4 AND T3 (nii asdi o )Y clia (L
» NB. In the rare cases of 1- TSH-secreting pituitary adenoma -
or 2- hypothalamus-associated secondary hyperthyroidism, the
TSH levels are raised (WHY? Discussed before )
18358 Y5 1 cpllay g
TSH and T4 both elevated
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! TSH levels T 13 T TSH

T levels of free T4. | T4 levels may be T levels of free T4
normal or |

PRIMARY T3 toxicosis SECONDARY

(2) Measurement of radioactive iodine uptake by the thyroid
gland is often valuable in determining the etiology
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Measurement of radioactive
iodine

Indicates : ( the disease )

(a) diffusely T uptake in the
whole gland

in (Graves disease)

(b) T uptake in a solitary
nodule in

Cre B mS 40 LA Baa) g Base
IODINE

(toxic adenoma)
benign ¢S54l 49 (gla

(c) | uptake

(thyroiditis)
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HYPOTHYROIDISM

Table 20-3. #Causes of Hypothyroidism

Primary in organ itself

Uncommon,
Secondary

(structural or functional derangement that interferes with the
production of adequate levels of thyroid hormone)

not in organ itself )
( from other place

(1 & 2 account for
the vast majority of
hypothyroidism
cases).

Other causes of
hypothyroidism

*VERY Rare
cause

1. Post ablative
(removal )
*surgery
(thyroidectomy ),
*radioiodine
therapy for the tt of
cancer of the
thyroid

* or external
radiation

Y Al sl lae W
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2. Hashimoto
thyroiditis*
Joatilly 003 51 = Jla

1-lodine deficiency

Aol M L) AU G
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2-Congenital biosynthetic
defect (dyshormonogenetic
goiter) : abnormality in the
enzymes responsible for
synthesis of thyroxine
3- Drugs (lithium, iodides, p-
aminosalicylic acid we do
not use nowadays .... In the
past, it used to treat TB )

developmental
thyroid
abnormalities
(thyroid
dysgenesis)
8,0 saad) 8
Oy 3 5SS La
duaV)

. Pituitary or
hypothalamic
failure

(results from
hypothalamic or
pituitary disease).

**Associated with thyroid enlargement (goitrous

hypothyroidism).
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Diagnosis: In primary hypothyroidism of any origin, the
serum TSHis T , because of a loss of feedback inhibition.

TSHisnot T .
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pituitary or

hypothalamus
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#Hypothyroidism manifest clinically as cretinism or

myxedema.

Cretinism

Myxedema

refers to Hypothyroidism developing in infancy or early childhood.

hypothyroidism
developing is in older
children& adults

endemic sporadic cretinism

cretinism

dima dihiey YIS 13 | **Rarely, cretinism may results from inborn errors in
JukY) e »ES5 | metabolism (enzyme deficiencies) that interferes with
4 (sl the biosynthesis of normal levels of thyroid hormone
*Formerly, it (sporadic cretinism).

was fairly eSS ()5S Le ) (ga) Clay YL (i dayis 48 jdte VLS 058
common in thyroid hormone (e 488

mountainous
areas of the
world where
dietary iodine
deficiency is
(endemic
cretinism),
including the
Himalayas,
inland China,
Africa, & other.
Llal) Bl
ol e Bl ol
*Now become
much less
frequent
because of the
widespread
supplementatio
n of foods (salt)
with iodine

**Normally, maternal hormones that are critical to
fetal brain development, including T3 & T4 cross the
placenta, so
If there is maternal thyroid deficiency:
(a) before the development of the fetal thyroid
gland,mental retardation is severe; while
(b) In contrast, reduction in maternal thyroid
hormones later in pregnancy, after the fetal thyroid
has developed,
allows normal brain development.
So, what is the clinical value of this fact?
z s thyroxine auals Jalall 3 yall ¢ d88all gla dranl P
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lie Lo Uil cpind) die 38,0 50l ¢ oS La J8 s Y
sever & gam o e Jdhll (e Y5 2¥) e ¥ thyroxine
o=adill Juas 131 (S5 mental def which is very dangerous
CsSo A (glen cpiadly 48 Hall saal) i 65 L day 2V 2ie
J8 damage
A1 i Ja p A8allla draal
You have to examine the level of thyroxine in
pregnant women and if there is decrease levels of
thyroxine .... It is a must to treat this case and give her
supplementary ttt

**from its name it
will result in edema
from accumulation of
myxeiod tissue in
subcutaneous tissue
and skin
**resulting in
generalized apathy &
mental
sluggishness that in
the early stages of
disease may
mimic depression.
mental
lalizs sluggishness
Lo Sl o (sala
A jall oy & any
LS saie as) el ellay
**patients are
listless, cold
intolerant,
& often obese.
**Mucopolysaccharid
e-rich edema
accumulates in skin
subcutaneous tissue.
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#Diagnosis of hypothyroidism :

(1) the Serum T4 is | in hypothyroidism of any type

As in hyperthyroidism, TSH serum level is the most sensitive
screening test for hypothyroidism, thus,

(2) In primary hypothyroidism of any origin, the serum TSH is
T because of a loss of feedback inhibition; while

(3)The TSH is not T in persons with secondary hypothyroidism

caused by primary hypothalamic or pituitary disease.

uaile
Serum T4 is | Serum T4 is |
TSH is T TSH is not
primary secondary
hypothyroidism hypothyroidism




THYROIDITIS

Thyroiditis is inflammation of the thyroid gland, the more
common & clinically significant types are:

(1) Hashimoto (chronic lymphocytic) thyroiditis "painless” ,
al¥) aae

(1) Subacute granulomatous thyroiditis, painful
98 Llle

(111) Subacute lymphocytic thyroiditis "painless” .

(IV )Reidel thyroiditis

CRaxs Od 90 WA 5 = ) s

(1) Chronic Lymphocytic (Hashimoto) Thyroiditis

**Hashimoto thyroiditis is a disease, characterized by
autoimmune destruction of the thyroid gland.

1 elia yuads

** It is the most common cause of hypothyroidism in
areas of the world where iodine levels are sufficient.

< adl s 58 hypo Jw&guuﬁ_ywﬁ]&i’u&d/a
** Most prevalent between 45 & 65 years of age &

**is more common in women than in men, with a female
predominance of 10:1 to 20:1, but it can occur in children

& is a major cause of nonendemic goiter in children.




#Pathogenesis

**The overriding feature is progressive autoimmune
destruction

of the thyroid gland, with depletion of thyroid epithelial cells
(thyrocytes), which are gradually replaced by mononuclear
cell infiltration & fibrosis.

**Multiple immunologic mechanisms may é contribute to the

death of thyrocytes (F20-7), although sensitization of auto

reactive CD4+ T-helper cells to thyroid antigens seems to

be the initiating event.

Jail) ﬂ.ﬂ.\d\ Gaalall

**The effector mechanisms for thyrocyte death include:

F 20-7: Pathogenesis of Hashimoto thyroiditis.
® Sensitization of auto reactive CD+ helper cells to thyroid
antigens seems to be the initiating event for all proposed
mechanisms of thyroid cell death.

Thyroid | l | '
epithelium
1 T-cell sensitization to thyroid antigens
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Tyt cell 7N y antibodies
IFN-yl B NK cell
: / 8. Activated CD8+ - /\y(/‘FC raceptor
1 ’ macrophages ic T-cell T )/
2] ¢) @ o] 2] <]
|
Rl 2 ‘ | ol @ Y
| S\ &) 8¢ gl LA Q) 8,9
Thyrocyte - T-cell-mediated Anttbody-depende;t =

injury cytotoxicity cell-mediated cytotoxicity
o thal ntranc

condar Wimar ob al: Pabhine Racle Dathalnnaw Ra - wins chirda neult roam



(1) The possible reaction of CD4+ T cells to thyroid antigens,
thus producing cytokines-notably interferon (IFN-y )-which
promote inflammation & activate macrophages, as in DHR

reactions type 4 hypersensitivity . Injury to the thyroid results
from the toxic products of inflammatory cells.

(2) CD8+ cytotoxic T-cell-mediated cell death: CD8+
cytotoxic T cells may recognize antigens on thyroid cells &
kill these cells.
Ab mediated deu )l 33 g g0 3 43y Hhall

**There is a significant genetic component to disease
pathogenesis.
**Hashimoto thyroiditis occurs with T frequency
in first-degree relatives, & unaffected family members often
have circulating thyroid auto antibodies.
<dl o ol first-degree relatives
#Grossly (F8.28),
( Normal thyroid weight 15-20 grams).
**The thyroid is usually diffusely & symmetrically enlarged

paad) o ja) JS Jadi g daliiia B guay g8 jal) ) adual

**The capsule is intact ( no adhesion ), & the gland is well
demarcated from adjacent structures.




**The gland C/S (cross section ) is pale ( normally dark brown)
, gray-tan, firm (normally soft because of vascularity ), &
somewhat friable.

#Histopathological ( H) examination reveals:

(1) Widespread infiltration of the parenchyma by a
mononuclear inflammatory infiltrate containing small

lymphocytes, plasma cells, & well-developed germinal
centers ( like normal LN ) (F20-8).

O e Laale
(2) The thyroid follicles are atrophic & are lined in many

areas by epithelial cells distinguished by the presence of

abundant eosinophilic, granular cytoplasm, termed Hurthle

or oxyphil cells.

Le yuai ~ ) ongoing destruction of cells of thyroid J) s O 82
* b epithelial cells 43 Cuss thyroid J) o 441800 pas
Hurthle Lgewis ba aia5 L juay = ) thyrocyte

or oxyphil cells.

*This is a metaplastic response of the normally low cuboidal
follicular epithelium to ongoing injury;

*ultrastructurally the Hurthle cells are characterized by
numerous prominent mitochondria.

(3) Interstitial connective tissueis T & may be abundant.
(4)Less commonly, the thyroid is small & atrophic as a result of

more extensive fibrosis (fibrosing variant).
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**Unlike in Reidel thyroiditis, the fibrosis does not extend
beyond the capsule of the gland

Uc 9 small and hard (s & 1 Reidel thyroiditis (=
(fibrosing variant) O 4w ) & S b extensive fibrosis
intact capsule °& (5% 43 hashimato J) (& dage Akl Lika

infiltrating capsule to adjacent b\s (5% Reidel thyroiditis < !
tissue

#Clinical Features

» Hashimoto thyroiditis present with (P/W)
(1) painless enlargement of the thyroid,

Alpa e piii

usually associated with some degree of

(2) hypothyroidism, in a middle-aged woman.
( 3)Patients with Hashimoto thyroiditis often:

(a) have other autoimmune diseases & are at
uaddld) aie gutoimmune disease 4@ 13 LBy S Lalisa 3acld ola
b s A5 g
(b) T risk for the development of B-cell non-Hodgkin

lymphomas. However, J there is no established risk for
developing thyroid carcinoma.



(1) Subacute Granulomatous (de Quervain) Thyroiditis

** Is much less common than Hashimoto thyroiditis.

ald g sl Ge o painful 4 38 aa¥ AdlaVL ald b e 98 sl
o2y L

** de Quervain thyroiditis is most common between the ages of

30 & 50 & occurs more frequently in women than in men.

** |s limited process, believed to be caused by a viral

infection or a postviral inflammatory process.

**The majority of patients have a history of an upper
respiratory infection just before the onset of thyroiditis.

viral infection of thyroid 3_le 43 adiay saaas Al

#Grossly: The gland is firm, with an intact capsule, & may be

unilaterally or bilaterally enlarged.

#@ H, there is disruption of thyroid follicles, with —
extravasation of colloid leading to a polymorphonuclear
infiltrate, which is replaced over time by lymphocytes, plasma
cells, & macrophages.
adjacent tissue dJ colloid <= ) a5 follicles J) Jlas (A e
@35 7 55 ) o AV (e Ay e sale et follicle s 33kl sla
elicit inflammatory reaction

The extravasated colloid provokes a granulomatous reaction
(localized chronic inflammation composed of epithelioid cells



,macrophages, little lymphocyte ), with giant cells, some
containing fragments of colloid. Healing occurs by fibrosis.

#Clinical Features :

**Onset is acute ( in Hashimoto gradual ), characterized by
pain in the neck (particularly when swallowing), fever, malaise,
& variable enlargement of the thyroid.

Al a4y G el s Wl

**Transient hyperthyroidism may occur, as in other cases of
thyroiditis, as a result of disruption of thyroid follicles &
release of excessive thyroid hormone.

& LaaS 5 paai 52015 Y g JRLET 5 0l8 g g 4 ] 504l gl oo
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448 5 3 40U Transient
**Thyroid function tests are similar to those encountered in

Thyrotoxicosis ( increase T4 decrease TSH ) associated with
other forms of thyroiditis.

**The WBC count & ESR are | because it is inflammatory
process .

**With progression of disease & gland destruction +become
fibrosed, a transient hypothyroid phase may ensue.

**The condition is typically self-limited, with most patients



returning to a euthyroid = Normal thyroid state, in 6 to 8
weeks.

eu rnh A alisa
(111) Subacute Lymphocytic Thyroiditis

**So called "silent" or "painless" thyroiditis -; in a subset of
patients the onset of disease follows pregnancy

(postpartum thyroiditis).

LS diad L Liaw i Glde 50Y9 oy Caad C¥la (we de pana 4
#Etiology:
**is most likely an autoimmune, because circulating
antithyroid Abs are found in the majority of patients.
**Mostly affects middle-aged women, who present with a
painless neck mass or features of thyroid excess.
**There is an initial phase of thyrotoxicosis (likely to be
secondary to thyroid tissue damage), followed by return to
a euthyroid normal state within a few months.
** Patients with one episode of postpartum thyroiditis are at an

T risk of recurrence after subsequent pregnancies.

il Jlial 2535 subacute thyroiditis < i il Jalall 31l
A Jaal) ilee 3 Alal) sl

**In_ a minority of patients, the condition progresses to

hypothyroidism.
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#Grossly, the thyroid appears normal,

#but @ H, there is lymphocytic infiltration & hyperplastic
germinal centers ( like hashimoto ) within the thyroid

parenchyma; but unlike Hashimoto thyroiditis, the © follicular
atrophy or Hurthle cell metaplasia are not commonly seen.

9 b AU (e 088 35294 JS¥) (nsaie Us hashimoto o Usa
(2 s> s« o« follicular atrophy s Hurthle cell metaplasia

Other Forms of Thyroiditis:

aga Jo¥) g (laS Ue aaliSa Ly dad Jl) £ i) Cullll ALY
Two uncommon variants are:
**Riedel thyroiditis
*a rare disorder, of unknown etiology,
Axd Qg (a2 L
*characterized by extensive fibrosis involving the thyroid,
extending beyond it’ capsule to involve the contiguous
(adjacent) neck structures most importantly trachea .
*The presence of a hard & fixed thyroid mass clinically
simulates (makes it similar to ) a thyroid neoplasm.
*It may be associated with idiopathic fibrosis in other sites
in the body, such as the retroperitoneum.

s idiopathic retroperitoneal fibrosis & sew cuull A gean s Lie
posterior abdominal wall



@ Etiology? the presence of circulating antithyroid Abs in most
patients suggests an autoimmune etiology.
: autoimmune etiology4! (=dlall iz
hashimoto « las mual s &S
Probable in subacute lymphocytic painless
viral «dl OIS de Quervain « W
**©) Palpation thyroiditis,

** caused by vigorous clinical palpation of the thyroid gland,
results in multifocal follicular disruption associated with chronic
inflammatory cells &occasional giant-cell formation.

thyroiditis s 7 <l (<adal e 5 1035 vigorous)

**Unlike de Quervain thyroiditis, abnormalities of thyroid

function are not present ( TSH, T4 are normal even radioactive
iodine scan normal )

** palpation thyroiditis is usually an incidental finding in
specimens resected for other reasons

Incidental 25 ¢8 LaleY) Wika 8 Led o5 Lo 8 46811 o
DA Y L@l ) i Al thyroid J) gesdl o e



GRAVES DISEASE
**Robert Graves reported his observation In 1835 of a disease
characterized by "violent & long continued palpitations in
females" associated with enlargement of the thyroid gland” .
A ae A8 Hal) a2l adizad Wdic Bl e () 50 43l TaaW € LaaY 5
lal) ngzuéq\,ﬁc\ OlailS il i g 584l

you are unaware of the action of the heart

**Graves disease is the most common cause of endogenous
hyperthyroidism.

*#* 1t is characterized by:

(1) Thyrotoxicosis present in all 100% cases, caused by a
diffusely (moderate not sever ) enlarged hyperfunctional
thyroid

thyroxine (s 13 3 S il il g Ll Ja) JSo AdalS 3 guay daduaia
(2) An infiltrative ophthalmopathy (F20-6) with resultant

exophthalmos is noted in as many as 40% of patients.

Sl o crary al W (6 ) dasaadl a2l LS & A (el Lo aa
Lo il e il cind g sl pd il aies B paall oS A
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One of the features of hyperthyroidism is the wide eyed,

staring gaze, caused by :

— over activity of the sympathetic nervous system.



— the accumulation of loose connective tissue behind the
orbits adds to the eyes protrusion

(3) A localized, infiltrative dermopathy (so-called “pretibial

myxedema”) is seen in a minority of cases.

tibia J ple) ludl dakaiay &) yiSUsSDIE LY Pretibial

**Graves disease has a peak incidence between the ages of
20 & 40, with women being affected (X 7) seven times
more commonly than men.
S o S/ e ¥ o) ) o §]sall L€ hashimoto J/
chiled) deas jiS/ female J Gymale « el (o8
**Graves disease is a very common disorder, present in1.5%

to 2.0% of women in the US. (US Population is 300 Millions @
2014).

**Genetic factors are important in the causation of Graves

disease.

*An T incidence of Graves disease occurs among family
members of affected patients,

Ui al) gt s 45 o) 4i) gl Al sdic aal g 13)

*& the concordance rate in monozygotic twins is as high as
60%.
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factors

** Genetic susceptibility to Graves disease associated with

the presence of certain HLA haplotypes, specifically HLABS

& -DR3, & allelic variants (polymorphisms) in genes encoding
the inhibitory T-cell receptor CTLA-4 & the tyrosine

phosphatase PTPN22.
ba sy L e 38l gl e sllaa b

#Pathogenesis
** Graves disease is an autoimmune disorder in which a
variety of Abs may be present in the serum, including Abs to
the TSH receptor, thyroid peroxisomes, & thyroglobulin.

TSH receptoraales adkiy b Abs JI () s8]
**Of these, auto-Abs to the TSH receptor are central to disease
pathogenesis, & include:
(1) Thyroid-stimulating immunoglobulin: Almost all persons
with Graves disease have detectable amounts of an IgG
auto-Ab that binds to the TSH receptor, mimics the action of
TSH stimulating adenyl cyclase, with resultant | release of
T3 & T4.

4L Mimics



**This Ab is relatively specific for Graves disease,in contrast to
thyroglobulin & thyroid peroxidase Abs .

(2) Thyroid growth-stimulating immunoglobulins (TGls):

Also directed against the TSH receptor, TGIs have been

implicated in the proliferation of thyroid follicular epithelium.
proliferation J 25 A& L. thyroxine J) zlWlag 5 J Y

(3) TSH-binding inhibitor immunoglobulins (TBl|):

**These anti-TSH receptor Abs prevent TSH from binding
normally to its receptor on thyroid epithelial cells.

**In so doing,
Aleall 020 85
*some forms of TBlls mimic the action of TSH, resulting
in the stimulation of thyroid epithelial cell activity,
thyroxine alki Jial thyroid J) jésd s TSH il 4l e aud
whereas
*other forms may actually inhibit thyroid cell function!

Ofdbatia ol Jaidy Jag thyroxine production ¢« Ji AUl
duSlaa

** It is not unusual to find the coexistence of the above two
A stimulating & ¥ inhibiting immunoglobulins in the serum of
the same patient

Laplili (5 i Ban 5 |gS (e e 8 odie (lay pell (udiy B ) Ly e e N
thyroxine JI& 5 4alledll I3  Jayis 30315 5 thyroxine Wl dalledl) & 33



a finding that may explain why some patients with Graves
disease spontaneously develop episodes of hypothyroidism!

(el il 5 graves disease apdie L el AV (e Sl
8yl ()5l sty m yall ai ey 81 (e 3lad e sthyrotoxicosis
hypothyroidism (ls_u<xd

** The underlying mechanism is likely to be breakdown in
helper T-cell tolerance, resulting in the production of anti-
TSH auto-Abs.

epithelial cells of e« 2% = ;W tcells J LIS ) Al plly L~ 5
Abs Wi () ¢Sig3 500 W il avall canhll o Sall (e la el thyroid

**A T-cell-mediated autoimmune phenomenon is also involved
in the development of the infiltrative ophthalmopathy
characteristic of Graves disease

**Autoimmune disorders of the thyroid thus span a
continuum in which Graves disease, characterized by
hyperfunction of the thyroid, lies at one extreme &Hashimoto
disease, manifesting as hypothyroidism,occupies the other
end.

Ol b U aa)hi (g )l sl Jaa 20 Continuum
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@ Sometimes hyperthyroidism may supervene on preexisting
Hashimoto thyroiditis (hashitoxicosis), ,

panti sy s () sa g 230858 a8 (S5 hypo s hashimoto Skal sa
O sall G Ly Lgans dolanl) (sl

while at other times
@ Individuals with Graves disease may spontaneously

develop thyroid hypofunction;,

Sl s Jxhypo ) Jsai Adalae ) ¢ s 451 spontaneously
Hba

occasionally
@ families may experience coexistence of Hashimoto & Graves
disease within the affected kindred!
hashimoto saxic laelil (e 48 Hall 322l celie (i e ladie Jil e B
graves _AYl Lanll
@ Not surprisingly, there is also an element of histologic
overlap between the autoimmune thyroid disorders (most
characteristically, prominent intra-thyroidal lymphoid cell
infiltrates with germinal center formation).
Ol G AS e 4 Hedaa Jal ge lllia a3 Ly je Gl
@ In both disorders the frequency of other autoimmune
diseases, such as SLE, pernicious anemia, type 1 diabetes
(DM), & Addison disease, is increased

hashimoto and graves s & & 5 ol Y Jsaa (30 Sy



#Morphology of Graves disease

#Grossly, the thyroid gland is smooth, soft, with intact capsule
& diffuse enlargement, due to the diffuse hypertrophy &
hyperplasia of thyroid follicular epithelial cells (F8.27).

#@ H, the follicular epithelial cells in untreated cases are tall,
columnar, & more crowded than usual.

lalialle L Jla 8 Jla

**This crowding often results in the formation of small papillae
(which lack fibrovascular cores, in contrast to those of papillary

carcinoma) which project into the follicular lumen (F20-9).
dmual Gl S5 Papillae

ey B JSE e epi ) WAL el heaping o (2 core Waie L
stroma (fibrovascular cores) «

papillary ca of thyroid (e W i (lic daga sla
**The colloid within the follicular lumen is pale, with scalloped
margins.

Jalall claad e Led ()5S 4dagi dua JAl) cllall ;A gl ~
CGlaleds)
**Lymphoid infiltrates, predominantly of T cells type, with

fewer B cells & mature plasma cells, are present throughout the
interstitium; germinal centers are common.

2l ) LS oo Slal 48Y hashimoto J) & dglitia IS bl sla
a1 Aclia

**Preoperative therapy alters the above gland morphology.



thyroid s vascularity (» Ji& glic z3e (a jall Lidae ) 13)  Jiay

LSa b laliadl et ~ 5 Al slez antithyroid drugs (= secretion
O b sl 5 Ledli #8655 L crowding and vascularity J) Aala s Lele
a8 Hall saal) ) ) ddee (8 el ye ) pellaa (2l ) Lely yha

Note : the ttt of graves by administration of anti thyroid as
indication as first line

Alany 38 ) 50a0) 3 35 48] s 38 Cald Le caold s
subtotal thyroidectomy
#In Graves ophthalmopathy (F20-6),

**there is abnormal protrusion of the eyeball (exophthalmos)
with weakness of the extra-ocular muscles which may persist or
progress despite successful treatment of the thyrotoxicosis,

sometimes resulting in corneal injury.
DS o a slae M 2 dlall g = dle atdae ) 4 5l 5221 aandd sdic iy e
8 AL Yl 5 Ss exophthalmos YW (.«
iahia s protruded ¢sSh Gedl 4 corneal injury a3 Jlss) JS 8
Leand () sl
**In exophthalmos, the volume of the retro-orbital connective

tissues & extra-ocular musclesis T as a result of several causes,
including:

G e padle Al gled g2 Cpall A jaaall cald AU 2L jand
(1) marked infiltration of the retro-orbital space by
mononuclear cells, predominantly T cells;
(2) inflammatory edema & swelling of extra-ocular muscles;

(3) accumulation of ECM components, specifically hydrophilic



glycosaminoglycans e.g., hyaluronic acid & chondroitin
sulfate; &

(4) T numbers of adipocytes (fatty infiltration).
#Clinical Features: of Graves disease include those of:

(A) Thyrotoxicosis 100 %

(B) those associate uniquely with Graves disease

graves sy ladydala

including:

(1) Diffuse hyperplasia of the thyroid,

(2) Ophthalmopathy (exophthalmos), &

(3) Infiltrative dermopathy, or pretibial myxedema, most
common in the skin overlying the shins, where it presents as
scaly thickening & induration of the skin.

#Laboratory findings in Graves disease include
1-Elevated serum free T4 &T3 & depressed serum TSH.

2-Because of ongoing stimulation of the thyroid follicles by
thyroidstimulating immunoglobulins, radioactive iodine uptake
is | & radioiodine scans show a diffuse uptake of iodine.

Jl ansal se S5 hypothyroidism +hyper J) c¥la (e lials el
autoimmune




DIFFUSE & MULTINODULAR GOITER

**@Goiter is {enlargement of the thyroid gland} (for any reason)
hypo or hyper . & iale) s

#pathophysiology

V¥ A most often caused by —dietary iodine deficiency, which
— impairs thyroid hormone synthesis, this leads to — a
compensatory rise in the serum TSH, which in turn — causes
hypertrophy & hyperplasia of thyroid follicular cells &,
ultimately, gross enlargement of the thyroid gland (goiter)
->Diffuse multinodular goiters reflect

**The compensatory T in functional mass of the gland is
able to overcome the hormone deficiency, ensuring a
euthyroid metabolic state in the vast majority of individuals;
But- --

V If the underlying disorder is sufficiently severe (e.g., a
congenital biosynthetic defect), the compensatory
responses may be inadequate to overcome the impairment

in hormone synthesis, resulting in goitrous hypothyroidism.
4_u..73 La ..Lr_?.w @yd.u UA.Q.L// Uajz_ruh.u.c 4_13_)_7.// sz lliax a7
goitrous < L= g

**The degree of thyroid enlargement is proportional to the
level& duration of thyroid hormone deficiency.



#Goiter distribution is either endemic or sporadic.

ity (ha gia gl (536 oSy 8

V Endemic goiter

» Sporadic goiter

where the soil,water & food supply contain
little iodine.

**The term “endemic”is used when
goiters are present in more than 10%
of the population in a given region.
**Such conditions are particularly
common in mountainous areas of

the world, including the Himalayas & the
Andes.

“*With T availability of dietary iodine
supplementation, the frequency

& severity of endemic goiter have

greatly declined.
clall 3 gall Lidizal (s Lghgan (JB

**occurs less commonly than endemic
goiter.
**The condition is more common in
females than in males,
**With a peak incidence in puberty or
young adult life, when there is an 1
physiologic demand for T4.
Jaalall a3 43 dal yall sa 48 jualy jeo S
e oS sl dalsy growth JV4Y 5 T4
thyroxine
**Sporadic goiter may be caused by
several conditions, including the
(1) ingestion of substances that interfere
with thyroid hormone synthesis at some
level, such as excessive calcium &
vegetables belonging to the
Brassicaceae family (e.g.,cabbage,
cauliflower, Brussels sprouts, &
turnips).
a2l thyroxine 4clia aal i o) il ol ga JSI
Alile e G g padll JS g o Sl 300 5 58 Jale
—asila g3 8 ) casildl 5 ) Brassicaceae
<ily Brussels sprouts sl
2) Goiter may result from hereditary
enzymatic defects that interfere with
thyroid hormone synthesis
(dyshormonogenetic goiter).
A gl LKL ~
**|n most cases, the cause of sporadic

goiter is not apparent.
168y Lo il 3 i€ YIS




#Morphology

**In most cases induced hypertrophy, TSH- & hyperplasia of
thyroid follicular cells results initially in diffuse, symmetric
enlargement of the gland (diffuse goiter).

**The follicles are lined by crowded columnar cells, which may
pile up & form projections similar to those seen in Graves
disease.

**|f dietary iodine subsequently T, or if the demands for
thyroid hormone | , the stimulated follicular epithelium
involutes to form an enlarged, colloid-rich colloid goiter (F8.29

).
J Jis @l ¢ thyroxine zWl 3 ) 4ilas jodine Lidae! slia gy 13l
follicle J) 4@ yall 5 & sl 3 iy e allall ) oS5 WSa Ual demand
colloid-rich 4Ll S5y involutesas siis ) s

**The thyroid C/S is usually brown, glassy, & translucent.

glass J) shaie g ) calad (5
#@ H,
**the follicular epithelium may be hyperplastic in the early
stages of disease, or flattened & cuboidal during periods of
involution.
**Colloid is abundant during the latter periods.
@ With time, recurrent episodes of hyperplasia & involution
combine to produce a more irregular enlargement of the

thyroid, termed “multinodular goiter” .



o Jsadiinvolution J) ki hyperplasia ¢ <l 3@ 8l g s pa
adai ) die 8 Losaall S Juls symmetrical diffuse & b 4l
22aiall (gaall 4 5l 50l
**Virtually all longstanding simple goiters convert into
multinodular goiters.

**Multinodular goiters are usually nontoxic but, it may, induce
thyrotoxicosis (toxic multinodular goiter).

s (e S8 gl saa s exception Le Gs O se el 824 ) gaaliay ¥ sale
35l A L;LA N toxic <l <5 a8 daall
primary thyrotoxicosis bl 1 g2l

#Grossly of multinodular goiter

**there are asymmetrically enlarged multilobulated glands,
which may reach massive size (500grams or more) which
extend to the region of the neck result in cosmetic problems +
compress on adjacent structure like trachea and esophagus

aliiia y2 Asymmetrically

Gpdie B yde G S O (el Voo gl Yoo 5l V0 lead Jla sl aaall
A st e gt hialead dd )l Ashie o g 05 gana Cina

**& on C/S, the irregular nodules containing variable amounts
of brown, gelatinous colloid (F20-10 & 8.30).

**Regressive changes are quite common, particularly in older

lesions, including areas of cystic change, hemorrhage,fibrosis &
calcification.

J Bhliay CpSadly (g JLddally dadali o) g AUl 5 Calcification
ddle (<5 hemorrhage Win Ly 0 s<5 fibrosis



#® H of multinodular goiter,

**appearance includes colloid-rich follicles lined by flattened,
inactive epithelium & areas of follicular epithelial hypertrophy &
hyperplasia, accompanied by the above regressive changes
(cystic change, hemorrhage,fibrosis & calcification) .

colloid (e 3uS ClueS Wd g inactive s flatten 32 (glalia & Jixg
hypertrophy & hyperplasia &bl (1 Lc

o o WllSa s (laiaVhi s ) seall (sl Llla sl 1 8.30 3 e (o ddaa3le
multinodular goiter . =~k multinodular goiterY s adenoma
2xta 8 Wl single nodule (sS% adenoma Jb 43y

#clinically multinodular goiter may cause :

**Mass effects of the enlarged gland, including
(1) cosmetic problem of a large neck mass,

A e i e

(2) pressure effect

5 glaall Ay o kil ay
*On trachea >>>airway obstruction
*On esophagus >>> dysphagia

cllh 4 i
*compression of large vessels in the neck & upper thorax.

A3 9 retrosternal goiter =% sternum J) 2 Le dias (S 13) dald
brain J) 4dkia 2y L blood supply J s b



**A hyperfunctioning ("toxic") nodule may develop within a
long-standing goiter in a minority of patients, resulting in
hyperthyroidism. This condition is not accompanied by the

infiltrative ophthalmopathy & dermopathy of Graves disease.

thyroxine LS )iy ddbs mual  yiS) gl 28all (e B2

J) — $d3 scanning < s~ 5 radioactive iodine uptake < s 13

hot (S5 ladic (je yiSI gl 3aa 5 w308 s multinodular (5SS gland
s toxic nodule <ilSsasy 5l hyper functioning = nodule
adenoma

graves < ds@ agi¥ hd agiad b clle=adll Gagdi 7 ) L

**Less commonly, goiter may be associated with clinical
evidence of hypothyroidism.

**Goiters are also clinically significant because of their ability

to mask or to mimic neoplastic thyroid disease.
o i oléde malignancy J Jsadi 5392 gall aBal) cpadas g 4d) Jlada) Us
G dlaa baag A Le 4d) aSU s Baa gBaa gaguandi 2 Y da) jally Ll
malignancy
NEOPLASMS OF THE THYROID

#The overwhelming majority (most common ) of solitary
nodules of the thyroid are benign follicular adenomas, in
contrast; Carcinomas of the thyroid, is uncommon, accounting
for much less than 1% of solitary thyroid nodules

s allai Ll LSV Jlaia ) 4 Hal) sally 3o Ll 13) iy



# Several clinical criteria provide a clue to the nature of a
given thyroid nodule:

L g saen oo 1)) el oLus) Uie 38 5l 508l sake 8 13)
Generally, nodules are more likely to be neoplastic if they

are:
2 Jalii J g Jgt Sy AUl cliia (e 2a) g g 1) e g Al (S5

&5 Al siugd) paadi Lallahlahid fan i3S L4 el L general guide
i o) Basen b 13) Gilad a5 5kl

(1) Solitary than if they are multiple,

Sasiall ha a9 0587 4uS) Jlais) baa] g cuils /)

(2) If they occur in younger patients than in older patients; &
(3) If it occurs in males than those in females

(4) Nodules that take up radioactive iodine in imaging studies

(hot nodules) are more likely to be benign than malignant
Lo Lgaloa (A 48 La) 3 S 40aSs jodine 23 65 3 s 338 hot nodules
Q98 5 8 JIlaia Baall (glgd Ak IS5 B S 4y jodine J) ) 923 52
malignant (Sl jalg 3
S oSS (San g Baran A YY) e 99 cold nodule <ilS 13 b
5) A history of radiation treatment to the head & neck area

is associated with an T incidence of thyroid malignancy.
a9 JS Al gal g dda Y0 Baal CVla | gy O day gl L BLE (oA
vy Jlaial) Ad) ) gan g 48 ) dBlalal Al Ve J 60 jee G La pladl 2ALa
glidl | gua pila i (pe Azally 4 @ 5S) udlS aanic



Adenomas (A)
**Are benign Tumors (T) derived from follicular epithelium.
**Follicular A are solitary.

multinodular ¢S5 Juaial ¢ Jaa jiS) LS 1) Baal g ¢y oSl quag
** Although the vast majority of A are nonfunctional, a small

proportion produces excess thyroid hormones ("toxic A") &

causes clinically thyrotoxicosis.

toxic oS Jaids <alS 1 33 )b oSS thyroxine allad be Jaidl L s S|
las b Lesd malignancy J) Jlaia) 5408 Hall saally 3 jls Base 5SS g
#Pathogenesis
@JLJ'J.'&W/ b 44dlf sl
**plays an The TSH receptor signaling pathway important role
in the pathogenesis of toxic A.

Activating ("gain of function") somatic mutations in one

of two components of this signaling system-most often the

TSH receptor itself &, less commonly, the « -subunit of Gscause
chronic overproduction of cAMP, generating cells that

acquire a growth advantage.

This results in clonal expansion of epithelial cells within the
follicular A, which can autonomously produce thyroid hormone
& cause symptoms of thyroid excess.



**About 20% of follicular A & approximately 50% of follicular
carcinomas have point mutations in the RAS family of
oncogenes. This finding has raised the possibility that some

adenomas may progress to carcinomas.
Vo Cuasd A9 il aes €9 il J a8 gdenoma J) 48 Jlada) &l Ja
S yida ) padie W Sl AV e dpdb 00 g A ) VS e Al
point mutations in the RAS family » b
7 JL Le s Sl 131 Nl 55 ahall (gla anie 4uadly Yo 4l alale )
il J a g mutations e 2
#Grossly, (F20-11) thyroid Ais a
adenoma lezensd a8 555 o )Y Cilda
(1) solitary, spherical lesion
saalg 0658 O
(2)surrounded by a well-defined intact capsule
Aol adasaall 688 ) cang
which

(3) compresses the adjacent non-neoplastic thyroid.

At Ll s b structure Jb Leiw Buliie 40li5a W) s structure J)
" !.... L);;Aj”~s.~. Ojﬁt\l - N

\s\yjz‘ng}A\A‘yjduﬂsmm&jj;20,12 3 ) g e ddaada
multiple or single (& 13 o= (e capsule 4

normal or follicular A or follicular ca : (sS (San b suall (5l

ana g e b sall sla s capsule db s 48 S ca @ A Y



#By these features are important in making the distinction
from multinodular goiters, which contain
multinodular goiters s A (x $_8 Llaill sla
(1) Multiple (two or more nodules);
(2) lack a well-formed capsule
PCBRECREIRY
(3) Do not demonstrate compression of the adjacent thyroid

parenchyma.

cand g el Jaal

(4) @ H, in A, the constituent cells are arranged in uniform
follicles that contain colloid (F20-12).

(5) The follicular growth pattern within the A is usually quite
distinct from the adjacent non-neoplastic thyroid, & this is
another distinguishing feature from multinodular goiters, in
which nodular & uninvolved thyroid parenchyma demonstrate
comparable growth patterns.

A J histopathological examination Ll 13 43} jaiis 3 jaall gla JS
be 3 S 5 paa AL J) (5 5S5 385 colloid 4 s s follicle akiia ¢ &S

|sa Lhaill 138 colloid L follicle e 4l agall Lingn La 138 (o g 31 (el
compressed by 058 G A J z s hidl e Ll calisg A J)
multinodular (e «alias lglas, by s 4ladll s 5 capsule of the A
goiters

**Ppapillary (finger like projection ) change is not a typical
feature of A (because it is follicular ) , & if present,should raise
the suspicion of an encapsulated papillary carcinoma



Sal LY A G B3 g ga (9SS a g dall (ha papillary changes J) (i
ca (oS5 L) el 33 glgd Cang 131 follicular
Lg2d 3 galall papillary changes J!

Papillary formation + ground glass appearance +folding of
nuclei

invasion =@ L capsule J) OlS L ¢! Aa ca s
**The neoplastic cells are uniform, with well-defined cell

borders.
Aaliiia oS5 daa ol LA

**Qccasionally, the neoplastic cells acquire brightly eosinophilic
granular cytoplasm (oxyphil or Hurthle cell adenoma variant )
(remember what we said in hashimoto ) (F20-13).

OS5 oxyphil or Hurthle (& age 3as 5 &) 63 dusd A in thyroid J)
brightly eosinophilic granular cytoplasm (s 3ama 4z 5l LA

**Similar to endocrine tumors at other anatomic sites benign
follicular A may, on occasion, exhibit focal nuclear
pleomorphism, atypia, & prominent nucleoli (endocrine atypia);
by itself this does not constitute a feature of malignancy.

s elacall 2l e g AN QUG des a5 ) 5

DS Ghlad o oLi) ellhe diud (5 ,a) SlilSas Cias 5 13) atypia g Sas g )
premalignant lesion g Jalaii ae 208 i) 41

O Caaay 131 il gla

Aad ) L)l Il 8 Endocrine gland (pituitary +adrenal + thyroid )
leans s premalignant OS5 (Sae sla 43l dad ) olitil ot Y
(endocrine atypia)



by itself this does not constitute a feature of malignancy
48 558 2 )Y premalignant tumor o 48l ah  Sad Js

invasion beyond the capsule and metastasis or spread by
lymphatics or blood to other sites

**The hallmark of all follicular A is the presence of an

P Intact well-formed capsule encircling the tumor.
Ofi e e 5 lgdde <) dlaall sla

3l (e Al 5 ALalS ddadag
**Careful evaluation of the integrity of the capsule is therefore
critical in the distinction of follicular A from follicular
carcinomas, which show capsular and/or vascular invasion.

capsule led 48 )all 3a2l) (he 328 LS Lal

e A Al Baxia (Blalia Lgie 28 6 (S e 68 sl (S Grossly
abladl (e sl oV L A sled spread to adjacent BV Y invasion Le

) Caak
Capsule is invaded by cells of follicular
This an invasive or microinvasive ca
deng 5 Ca jAd\Qﬁué‘)ﬂe&y\é\j\:uaﬂd\

invasion capsule (+ or) invasion of large BV



#Clinically,

*most patients P/W painless nodule.
48 )l 3axl) ddhaia A dalge pe Baic
*Larger masses may produce pressure symptoms, e.g.,
dysphagia.
Jaxiz jae Yoo ghae Ve 5 S QuS I Qo AlSGe 9o a2 T 5l 0 CilS
multinodular goiter <« WLSs L pressure symptoms

*The rare Toxic adenomas (hot nodule ) can present with
features of thyrotoxicosis ( if it produces excessive amount of
thyroxine ) .
Lo 0o Lgildi 130 (e dabis 3l Adnadid () 90 Aally © M 3400 Alad) gla
Bagan adlai S Jlaial A dslaall (g guud

*After injection of radioactive iodine, most A take up iodine
less avidly than does normal thyroid parenchyma, therefore,on
radionuclide scanning, most A appear as "cold" nodules relative
to the adjacent normal thyroid gland.

Le 4y 4A Ly &5 A J) J5S) injection of radioactive iodine < s 13
AN 3545 La Baald ddala Y gland J) 4% Sl jodine J) B iz
radioactive iodine ©ad) La 82y e J<a& o g8 g

cind (b el gt 1o
*But small proportion of A produces excess thyroid hormones
("toxic A") which will appear as "warm" or "hot" nodules

in the scan.

*As many as 10% of "cold" nodules eventually prove to be

malignant.



*By contrast, malignancy is virtually nonexistent in "hot"
nodules.

Because of the need for evaluating capsular integrity, J
**Rule: the definitive diagnosis of thyroid adenoma can
only be made after careful histologic examination of the

resected specimen.
sl Jﬁﬂ/fJﬂ/@7w5JMJ4;MJQ%M mehligaﬂ/@ﬂ/
(Jds yand aasdignodule J/ sl 4555 4 Sl g) duas a9 o0 L)
Y ¥ JowlSll § 53] 4 13) <3459 histopathology examination <
Lsalig Jud Laliss g
No capsular invasion no vascular metastasis >>>> this is a case
of A
follicular ca 5% (Sedlg

**Suspected A of the thyroid are therefore removed surgically
to exclude malignancy (as in the breast).

J) a9 s Juad) d gia i) Gupaad 13380 GAS 1) a8 A1) g
o da) jallh Al 3ae8 Ue preast J 5 (s 1A g malignancy
T (Saly

If there is a single nodule in thyroid or breast it should be
Suspicious until otherwise

ouSad) iy s Aty Lgd) aglh 438 jal) 3aally o) (oAl Bake S
Alily) o g g aglall (use

**Thyroid A have an excellent prognosis & do not recur.



Thyroid carcinomas (ca)

**Thyroid ca is relatively uncommon in the US, & responsible
for less than 1% of cancer-related deaths, but it is the 3rd
commonest cancer in Jordanian females in 2013, after the
breast & colon (Jordanian Cancer Registry, published 2016) .
**Most thyroid ca occur in adults, although some forms,

particularly papillary ca, may present in childhood.

O (b g 8 Al lly b dala g o) s5Y) (amy (819 Cpadlally Caaali S
A galall
**A female predominance has been noted among persons
developing thyroid ca in the early & middle adult years,
probably related to the expression of estrogen receptors on
neoplastic thyroid epithelium

**In contrast, cases presenting in childhood & late adult life are
distributed equally among males & females, largely related

to exogenous influences (see later).
**The 4 major subtypes of thyroid carcinoma & their relative

frequencies are as follows:

sen Taliliis L Jaias

Papillary ca Follicular ca Medullary ca Anaplastic
ca

80% 10% 5% 5%

So the most common type is papillary



#Pathogenesis

Both genetic & environmental variables are implicated in the
pathogenesis of thyroid cancers.

*Genetic Variables

Genetic influences are implicated in both familial & nonfamilial

("sporadic") forms of thyroid ca.

Familial medullary thyroid while familial papillary &

ca follicular ca

account for most inherited inherited cases are very rare
cases of thyroid ca




» Papillary thyroid ca » Follicular | »Medullary thyroid ca: » Anaplastic ca:
thyroid ca

Two major types of 50% of Lslha gla 3 naie gl
genetic alterations- follicular *Medullary ca arise from Al yndifferentiated
(1)chromosomal thyroid ca the **These highly
rearrangements(RET) | harbor parafollicular C cells in the | aggressive & lethal
(2)point mutations mutations in | thyroid. cancers can arise de
(BRAF) oncogenes e |the RAS novo or by
are involved in the family of "dedifferentiation” of a
papilary thyrod ca. | The Paxe. || Famiial [ nonfamitial || SR R e
Notably, both | PPAR » 1 (sporadic) || PR ORI

) Y .
alterations lead to fusion is *occurin (F:j;_es' Lo jiay 48 Hall 3asl) (pa aldas
activation of similar present in itio| : Lebal (e Bl ) 255 s
tumorigenic pathways- | 1/3 of mudtlp € muta?ons GoA tumor (& el M8
the mitogenactivating | follicular endocrine | are aiso papillary and & b
protein (MAP) kinase | thyroid ca; ?eoglgsm seen e Jealig follicular
signaling pathway-& rarely are (?\//IpEN " < differentiated
therefore occur in both genetic <ee ’ anaplastic
nonoverlapping abnormalities later), & undifferentiated
subsets of tumors. present in **are’ e Aglaal) g
(1) Chromosomal the same : dedifferentiation
rearrangements FERDEIEl **|nactivating point
; ng . case. with germ- tivating p
involving the tyrosine line RET mutations in the
kinase p53 tumor
receptor gene RET proto suppressor gene
oncogene (located on oncogene which are rare in well
chromosome mutations differentiated
10g11) occur in leading to thyroid ca, are
apgroximately a fifth of constituti cgmmon 'in
papillary thyroid ca, ve anaplastic ca.
activate downstream a?tlr\]/ ation (el el p53 - JI
MAP kinase signaling ?ec;[eStor. OsSh 48 5 ikl ala & giall

pathway.

(2) A third to a half of
papillary thyroid ca
harbor point
mutations in the
BRAF oncogene,
which also activate the
MAP kinase signaling
pathway.

L_a\)na_a E)JU
= differentiated
follicular or papillary




*Environmental Variables

**Exposure to ionizing radiation, particularly during the first 2
decades of life (20 yrs ), has emerged as one of the most
important influences predisposing to the development of
thyroid ca.

Ll iy Ayl s ol
**In the past, radiation therapy was liberally used in the

treatment of several head & neck lesions in infants & children,
including reactive tonsillar enlargement, acne, & tinea capitis.

;thyroid ca @ S dale aa) 2l 43 JWa

1)As many as 9% of people receiving such treatment during
childhood, subsequently developed thyroid malignancies,
usually several decades after exposure (Sweden,1945-1970).

In addition, the incidence of thyroid ca is substantially higher
among:

2) Atomic bomb survivors in Japan (1945) & in those exposed
to ionizing radiation after the

3) Chernobyl nuclear plant disaster (1986). ?Yakushima?
thyroid ca J/ v i 4/ a3 518 4L pb Cuwal 5 436 Jio Cs 0l Yakushima

**The majority of ca arising in this setting are papillary thyroid

ca, & most have RET gene rearrangements.



® Long-standing multinodular goiter has been suggested as a
predisposing factor in some cases, since areas with iodine

deficiency-related endemic goiter have a higher prevalence of
follicular ca.

e 2 b bl 43Y ca s multinodular goiterom W day )y (8 43 adia,
ca J) led 1 3 4 5 multinodular goiter

e radiation = 1,88 J8 Long-standing multinodular goiter

ca J s

Papillary Carcinoma
@ Commonest (80%) form of thyroid cancer,
@ May occur at any age,
@ Account for the vast majority of thyroid ca associated with
previous exposure to ionizing radiation.

&MM a2l ey Giaad L;\S\ a8 Hallsazll e yu pesedaalldacs (S5
Ol o) sl (e Aalla JSAN) dpsal ol 5l sl )28 A 120-14 B seall ¢ 5

sla e daally dae dalay el Sl C iy 4 sgun g 12x Aauial g B 33yl
diagnostic (253, sall

O Cusy ild S Leadi chromatin J) s Ldad 4 651 4l ) L3I
ground s Orphan Annie & dadidl Gux W seads cllila de b ilS
dsag e sl asag e HS) gluedl Lty Gl e jandlill adieg 5 glass




fine 4sdall 3 ¥l 48y yha e JSEM\UJQMJL;}\@)LUQ D )yl
A I é:; dxal (s 3\:@4)3]\ 3axllLy ?Jjn'} 3 Y| cmﬁ needle aspirate
55 5 Al § Lonaly 4 Deny o 5 o i
characteristic intranuclear inclusions are visible in some
aspirated cell
#GROSSLY, papillary ca may present as:
e solitary or multifocal lesions within the thyroid.
a8 Hall Barll A all Baaatia JIS) ) Bas g
e|t may be well circumscribed & even encapsulated, or they

may infiltrate the adjacent parenchyma with ill-defined
margins.

Ledl 3 slaall AadDU 4 jle () 5S5 28 5 Lehaiay capsule o Adalaa (S5 8
e T are often cystic, & on C/S, they may appear granular &
may contain grossly identifiable papillary foci (F20-14A)
dusa jelai Mg a sl JAy GlS) 84S (S5 08

43¥ papillary e 58 4 a8 )3 gross o ghal) (s 43 dega Aali

emay contain areas of fibrosis & calcification.
sl g il
dauadd dalad) jalal) gla



#histology
@ Even in the absence of a papillary architecture, definitive

diagnosis of papillary ca is based on nuclear features on

histological examination only.

dadny Al (et Sl dmual (3lalic Ll Lo gl s 4] daga laa ddadil) gla
3l il Helaa g glwedl e

***The nuclei show:
(1) very finely dispersed chromatin, which imparts an optically
clear appearance, giving rise to the designation "ground-
glass" or "Orphan Annie eye" nuclei (F20-14C & D),

Oile s ST (e & U8 W jedaie Ly )5 () 585 3] gill 5 (Blad rdal 5 (piila 5 S (550
(2) invaginations of the cytoplasm give the appearance of
intranuclear inclusions (so-called pseudo-inclusions).

intranuclear Ue 43 8 gll jlaia as% nucleus d cytoplasm < Slaas
A5l L W e s 5 inclusions

***papillary architecture is present in most cases (F20-
14B), although some ca are composed mainly or exclusively
of follicles; these follicular variants still behave biologically
as papillary ca, if they have typical nuclear features
srual OS5 laliag
8 papillary structures (83 L adaia 4ie 22 63 48 )all 32310 & 5 5 clia

13} oS g follicular 43! cllle hais capsulated or uncapsulated 35S
L L typical nuclear appearance of papillary 2 O\S follicle J!



"ground glass" or "Orphan Annie eye" (s aaliSa L (yilads
nuclei

Zasles sa 5 papillary it ¢ follicular 4185 GAS o ia a5l 1igh
g Ay prognosis J) A0 daga fan faa

***When present, the papillae of papillary ca differ from those
seen in areas of hyperplasia.

J extensive hyperplasia sy &85 45 graves « LliSs sla
J JS5 s 5 heaping W s s thyrocyte s L epithelial lining

Ll thyrotoxicosis i «cc graves J) 4 cillall g (58 2 3Y () 0o
Gl b Gk e 308 Lay s b e e sl
Unlike hyperplastic papillary lesions, the
(1) Neoplastic papillae have dense fibrovascular cores.

fibrovascular cores =@ (S La chiaa L

(2)Concentrically calcified structure termed Psammoma bodies
are often present within the papillae.

o OS5y Al L L gy el ) alaaie (5 s (S5 e alal 2a s
thyrotoxicosis < dsdt e sl 50,50l Jala 4l tips

***Foci of lymphatic permeation by T are often present, but BV

invasion is relatively uncommon.

> oYl (e JUL lymphatics « A48 st papillary ca J)
papillary (830 Lliii s leandi neck < LN enlargement < (o !
ca s ‘;M [PENEN ¥ thyroid L_,Jr_ c;)ﬁ < gl GIA ca



***Metastases to cervical LN are present in 50% of cases

ba 435 bsdic agie 35 papillary ca pddic (o8 JS (e Six
***Interestingly, the presence of isolated cervical LN
metastases, does not seem to have a significant influence on
the generally good prognosis of these tumors!
o el Baa g 4y je Adads
saa) 5 4y 5lad 322 papillary ca Alay a5 13 43 agall ey daill Caslall (4
WY 13 LN L.;\ |ymph L.;\ :\ASJJS\ oqﬂb ‘):\.1‘)153\ JLuli\ 4;.1.\.1 )mlﬁb Cuval
laa 2 dale 3) peay 8 (b (2 jall &5 PROGNOSIS J e s
#Clinically,

**papillary ca are nonfunctional T (therefore, they appear as
"cold" nodules)

cold L@ Aa ¥+ Uia ol Lika Ul 4d) jSXig ¢ ga 0 il Y n
4.8 Ly follicular or papillary $) g« sedls | gtk 4l ¥+ podule
ddran

*** p/A painless mass in the neck, either within thyroid or as
metastasis in a cervical LN.

Lils A= 4l thyroid J) =
***In few patients, hematogenous metastases are present at
the time of diagnosis, most commonly to the lung.
(rage (398 L Jaley bl (J gan
z 3029 local mass effect dezs »So 7z, Wl b tumor (g) 43 <oz L)

GsSo 4l o LN A lymph Gk e 752 sladjacent structure e
> on o pall Gl (6 Sy ) Bk e Jii g fsale <SLe i



sric Slllal aal 5 1) jaiad Vs Llle Ld) i Jsaa (e ot
plla Cuand a5 alaxlls pathological facture

secondary metastasis from papillary ca

***Papillary ca. are indolent (sluggish,slow ) lesions, with 10-
year survival rates in excess of 95% and this is very good .

Al £l J gl Lo Uial (puy Agally 40 Laa lad) day &l gi i ) gy

***In general, the prognosis is less favorable among elderly
persons & in patients with invasion of extra-thyroidal tissues
like larynx or distant metastases.

J8 0 5Ss 48l ABLYL B8 prognosis ) OsSs oS sead) S 1A e B ) e
Al ally b WYL

Follicular Carcinoma
**most common form 2nd of thyroid cancer.
**usually present at an older age than do papillary ca, with
a peak incidence in the middle adult years.
JulaYU ) 5S5 GLal) (s s young adult < OS5 papillary 43 LSa
**Their incidence is T in areas of dietary iodine deficiency,

suggesting that, in some cases, nodular goiter may predispose
to the development of the follicular ca.

xS o580 5 papillary s Wsa g lad¥) 4l
Jil o il G 4l 523 multinodular goiter o5

**The high frequency of RAS mutations in follicular adenomas
& ca suggests that they may be related tumors.



Lo iy 4aally 20 dpally 00 g A JU Yo o B sm se 5 jilall (gla 4l i€
A5 i dlal) dpud (o5 Y B9 Ca ) cdgad A J) 4 Jlaial
#grossly :
**Follicular ca may be sharply demarcated and encapsulated

with minimal invasion, which makes it impossible to be

distinguished from follicular adenomas grossly, or---

A J S daae (55808 dhaina Ll (55 il ca (e g 5l Aled Jladsl) J
8_aall (pally agin 48 )1l Jiaisall (o Jaag @l

**it may be grossly infiltrative & easily diagnosed from the
extensive invasion of adjacent thyroid parenchyma.
A sga W aad Hadiy 4 jle 585 Jlaial (S
¢S15 encapsulated or invasive (S 28 papillary < 43 S

s ey (<15 Y 9 invasion s S el Y AV Aaa panddal)
...... Ll inclusions of cytoplasm 3 .....nuclei J) Js&

invasion of large BV _b= 13 ca e Js& Y follicular Wl
Caat Al
**Therefore, the distinction requires extensive histologic
sampling of the tumor-capsule-thyroid interface, to
exclude capsular and/or vascular invasion (F20-16).
B g A8y Lgaandl g Badmie adalia Lgia 22 o3 408 jal) Baally Bade 8 ol Ll ()
capsular @ LA Jl4¥ Ca ¥y follicular A (& da <=3 s

b Ol & b las age olSa e XU invasion or large BV invasion
ca+ 2 invasion 4@ 135 capsule J\s Jalal tumor WA (yn day »



st ez (el e Gb 3l 32 (gla 1 8.33 3 sea 7 i
thyroidectomy/partial

dacli dn jlall ol sall : smooth regular, well circumscribed outline

&\ﬁY\uQMM&&J‘MJJW&&ML@A\SLAMMJOJJM
A5 sl

P s AY! M\j fibrosis ¢ccc Leanll g hemorrhage cee \)A;J\ aakhidll
cystic degeneration and necrosis

AT AOR Ca o Ja dllfay g iVl 3 ) pall (sla Uliay age JI) s
5 _aall (pally il () oS5 (Sae
gl Gpanld a4t 5 ) gpall e la pu Ll pailS ey
Limit yourself to what you see
Ledyas Lo il ool (o 3if Lo g L L8 e AIS

t - &platmum
' I)mn imit yourself.

8 Ma ple limif themselves

(tow at the[y think they can do.
0 can go-as far as your mmd lets you.

“What you'helieve, remember,

-=Y0u-¢an achieve.

L invasive + 83 LY ca L) Sah lgdolii e J ) (e v 1 8,34
capsule laxc
Alaall (sl Lo gl 5 1aa daga s 1 20-15

{NB. Without evidence of capsular and/or vascular invasion in
this tumor it is impossible to differentiate this section from
follicular adenoma}

Uls capsule 2say zasi Vo) pall 44Y Aorca OS5 (Sasdsall b
invasion capsule J! Gk e



Ci gt pdallia 535 Liakl g a9 (pa adaall 3l Liad) 430 ey dada 130 Gy
A 4lza jntact <i\Sy capsule J!

ca 4ilisa INVASION (& 4} Al ol Ll
no capsular invasion seen (s dagall 4kill) 20-16 3,9
#@ H,
**most follicular ca composed of fairly uniform cells forming

small follicles, very similar to normal thyroid! (F20-15);

aein a8l Jlaysill (s P A ) thyroid ca J Jals (e adaia ) 13

capsule and e 2 follicular J) Al B (apdidall 43) LiSs
Gl il 3051l e deaty papillary J) s & Wl vascular invasion
led &l by

**In other cases, follicular differentiation may be less apparent.

**Similar to follicular A, Hurthle cell variants of follicular ca.

may be seen.
dsa 9 Ca L 4a phbd aiat Livgriant Ue A « LSs
**Follicular ca in which the nuclear features are typical of
papillary ca should be regarded as papillary ca.
IINas 3885559 agw

b 35l (ailiad Ll liasd yu sfollicles JSS e ca Lad o 48 LiSa
e prognosis J) Al s g papillary ca s (sled lalisa
= A& 5 excellent

Follicular variant of papillary ca



papillary or follicular \lsé o< (Sas papillary ca d)
sy nuclear features J) padie (il gl giwgdl (8191 0 (e
vascular invasion Jl A& aaiai ¥y gadulilly gale aqlady

#Clinically, follicular ca present as a

(1) solitary "cold"thyroid nodule; [very rare cases may be
hyperfunctional],

(2)or T tend to metastasize through the bloodstream to lungs,

bone, & liver.

secondary 43 A0 A 41 32 g5 g alaally oSy Dle (g yell clind

UAS) 43) BSs Sl g follicular ca of thyroid ¢« s> metastasis
OsSh alaall ) jLams) Gl yudl €1 e secondary tumors in bone
lung prostate thyroid breast (4

SSU 51 &1L Biny (gl llins

**In contrast to papillary ca, regional LN metastases are
uncommon.

o6 hon L) (AL sty ol Gyl G sla o 135 el ca el Las
lymph &b
#Follicular ca are treated with
cytotoxic (=l osisesS o) &l gl (S tumor ) o
(1) surgical excision

(2) well-differentiated metastases may take up radioactive
iodine,which can be used to identify & destroy them.



22 O well-differentiated il s ginglls laliasd 13} Jiay
thyroid tissue (& (s o Sial se e e jaa radioactive iodine
llis s secondary be (A ) asdig anall S Y 7 5 0 a1 (S 99 Y

e

s

(3) Because better differentiated lesions may be stimulated by
endogenous TSH, patients are usually treated with thyroid
hormone after surgery to suppress the endogenous TSH

dsa e b s TSH Jueysill cuniis = 5 sla well-differentiated (<5 Wl

sfeedback s Jlic thyroxine 4l all axy ast 7 5 i
posl sad 2z Ly Al gluse dds ~ ) AL suppression of TSH



Medullary Carcinoma

@ Medullary ca of thyroid is neuroendocrine neoplasm derived

from the parafollicular (C cells) of the thyroid.

@Like normal C cells, medullary ca. secrete calcitonin,

the measurement of which plays an important role in the

diagnosis & postoperative follow-up of patients.

@ In some cases, the T cells elaborate other polypeptide

hormones such as somatostatin, serotonin, & vasoactive

intestinal peptide (VIP).
U8 3 e )80 neuroendocrine (2 W Y

@ Most (80% of cases) medullary ca. arise | @ While 20%

sporadically. are familial cases occurring in the setting

of

All 438 )all Baally (Ua yue ASI o4 & oill ala Jang Las
hereditary and genetics « 483\

familial medullary
thyroid ca

associated MEN
syndrome

(FMTC) without an

MEN syndromes 2A
or 2B

@ Both familial & sporadic medullary ca forms demonstrate activating RET mutations.

ledle s 7y o Cagp Al (gll lan 4l

@ Sporadic medullary ca, as well as FMTC, occur in adults, with
a peak incidence in the fifth to sixth decades.

@ Cases associated
with MEN-2A or
MEN-2B, in contrast,
occur in younger
patients & may even
arise in children.

a3 pualae jAl Las i = ) MEN JI*



#Grossly, (F8.32)

@ medullary ca may P/A solitary nodule or as multiple tumors
involving both thyroid lobes.

@ Multicentricity is particularly common in familial cases.

Larger lesions often contain areas of necrosis & hemorrhage
& may infiltrate the capsule of the thyroid.

Dl aad Waliae Al sy L
#@ H,

**medullary ca. composed of polygonal or spindle-shaped
cells, which may form nests, trabeculae, & even follicles!

walde) Nests

** Amyloid deposits derived from altered calcitonin molecules,
are present in the adjacent stroma in most cases (F20-17) & are
a distinctive feature of these ca.

8352 9 50 5 altered calcitonin moleculesis (o235 (b 4 gl 3aldl)
L g sl el 48 )l ddle & OV alas 8 adjacent stroma <
Immunofluorescence s' Congo red <« Wasai oay

**Calcitonin is readily demonstrable, both within the cytoplasm

of the T cells & in the stromal amyloid by immunohistochemical
not by H &E stain methods.

parafollicular cells ¢ &l L Calcitonin



**EM reveals variable numbers of intracytoplasmic membrane-
bound electron-dense granules (F20-18) .....like any other
endocrine tumor .

**peculiar feature of familial medullary A ca. is the presence of
in the surrounding cell hyperplasia - multicentric C thyroid
parenchyma, a feature usually absent in sporadic lesions.

familial cases <« L8 (¢ LA ool da

**Foci of C-cell hyperplasia are believed to represent the
precursor lesions from which medullary ca. arise

Oda sl Ji La Jesion  iad U1
2= J}J}\ 53&\}3)},\9 cuilS c\}utﬂj:{j
#Clinically,

**Sporadic medullary ca mostly P/A mass in the neck,
sometimes associated with pressure effects such as

Dysphagia (esophagus ) or hoarseness ( nerve of the larynx or
larynx itself ).

* |n some instances the initial manifestations are caused by
the secretion of a peptide (e.g., VIP) causing diarrhea.

A Al 5l o A (S L ol s padldll Alad) e
e Notably, hypocalcemia is not a feature, despite the

presence of raised calcitonin levels.

et (S5 aalls o sdlSl J 33 s (a5 siall calcitonin gy & 431 LiSa
hypocalcemia a22ic (55S Le QYL



***Screening of relatives for
(1) elevated calcitonin levels
or

(2) RET mutations

>>>>permits early detection of tumors in familial cases.

a3) ) Uls o 138 Y4 e Hean g il aley Goan pall o) 8Y handiai Janty
aosl) (e B S OV e jiatg (el il

***All MEN-2 kindred carrying RET mutations are offered
prophylactic thyroidectomies to preempt (prevent) the
development of medullary ca.

RET addic L Js MEN-2 sdic Ly ad Sl Sl Y o JS Aa
1) a5y 48 Hal) saad) ) lids oK1 Jusadl aglSasy Gllb it & 38 s mytations
4 4l medullary ca Y Jyay 7 ) <y

***Recent studies have shown that specific RET mutations

correlate with an aggressive behavior in medullary ca.

Anaplastic Carcinoma

**Anaplastic ca of the thyroid are among the most aggressive
human neoplasms highly lethal killer, with uniform mortality
rate.

) ) olatii Y Bae e ) ¢ gan (ST
**Individuals with anaplastic ca are older than those with other

types of thyroid ca, with a mean age of 65y.



**About 50% of the patients have a history of (H/O)
multinodular goiter,

**whereas 20% of the patients with these tumors have a H/O

differentiated ca (papillary or follicular ); another 20% to 30%
have a concurrent differentiated thyroid ca, usually a papillary
ca.

Y 5 e s S U differentiated caw 4ba¥l s U asdic daally Voo e
(o A Aaii g agial B oll (udly differentiated ca ataic 4wl Yo J

3 ”
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**These findings have led to speculation that anaplastic ca
develops by "dedifferentiation” from more differentiated ca
as a result of one or more genetic changes, including loss of
function of the p53 tumor suppressor gene
&dsi 5) dun 8 speculation
<! differentiated (« Js~3 &) dedifferentiation le Joas 4l
p53 el adlial Ay Gila 523 ddlal (5 )l (e undifferentiated
tumor suppressor gene
H#GROSSLY,

**Anaplastic ca present as rapidly growing bulky (huge )
masses infiltrating the thyroid capsule & adjacent neck
structures.

Gl pa Gl LIS ay pos JSGy 5 Jadl Aol



#@ H, T composed of highly anaplastic cells, which may take on
several histologic patterns, including:

Ll 40L33 Y anaplastic cells
(1) Giant, large pleomorphic cells;
(2) Spindle cells with a sarcomatous appearance;
(3) Mixed spindle & giant-cell lesions; &

(4) Small cells, resembling those seen in small-cell carcinomas
at other sites like the lung .

**Foci of papillary or follicular differentiation may be present

in some tumors, suggesting origin from a better differentiated
ca.

OsSh Gbo1sl LUVl Al aadie dally Y 4l LiSa Sl
differentiated

@ Metastases to distant sites are common, death occurs in

less than 1 year as a result of aggressive local growth &

compromise of vital structures in the neck.



