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OQUPEOELENG ASEVAC: EVSOKPIVOLOYIKN [TpOTEYYLON

Mapiva Mixalakn
EVEOKPLVOAOYOC
Enikovpn Kadnyntpla «Madoloylac-EvSokplvoloylac»
TuNnMa latplkng Mavemiotnuiov Matpuwv
e-mail: mixmar@upatras.gr



OEUATA TTOL Oa HMAC ATTACXOANCOULV

loTopLlK) avadpoun
EuBpuoroyia & avatouila touv Bupeoslbouc adgva
duololoyla TG BupeoelSLKNG AetToupylag
lwSLo
Noonuata tov Oupsoslbouc adgva
YTO-YTEPOULPEOELSLOMOG
OupeoclSLbitLdec
‘'OCoC BLPeOELSOVC

Kapkivog Oupeoelboug



loTtopLkn avadpoun

The History of Medicine

In 1500, . .
Leonardo da Vinc
drew what is thought to be

the first depiction of

the thyroid

&2 ColumbiaDoctors
Department of Surgery




Leonardo Da Vinci (1452—-1519): 1" amnelkovion Bupeoetdbouc
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Trachea, esophagus, organs of voice
— Anat. Ms. A, fol. 3r

Fig. 1. A drawing of the larynx and thyroid gland
thought to represent the first depiction of the thyroid
gland. The gland is likely a nonhuman thyroid.
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Andreas Vesalius: 1" avatopikn neplypadn tov Bupeoetdou¢ oto BLBAlo tou
«De Humani Corporis Fabrica»
(published in 1543 with another edition in 1555).
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Thyroid gland from the Fabrica. Note the globular, non-human appearance
of the thyroid gland labeled m.



Thomas Wharton: o 1°¢ mou ovopooce Tov
adéva, «Bupeoedry» (emedny Bplokotav
SimAa otov Bupeoedny xovépo. O xovdpoc¢
guotlale pe "Ouped" -peyaAn apyxatoeAANVIKA
aomida) Kol tov MepLEypaPe oVATOULKA Kol
Aettoupyikd, oto BBAlo tou Adenographia

(1656).

The Thyroidologist 2022 (2)

S THoma Liqh.  ptho-7E3
ADENOGRAP HIL:
SIVE,
GLANDULARUM

TOTIUS CORPORIS
DESCRIPTIO.

AUVTHORE
Thoma V Vhartono M. D,
& Coll: Lond: Socio.

Senec.Nat.queft.l.7.e.25.,
Venier tempus, quo iita que nunc latent, in lcem dies
extrabat, & longiorss avi diligentia,

LONDINI,

Typis 7.G. Impenfis Authoris,
M. DE. LI




ANTERIOR

Inferior -
parathyroid
glands

Trachea—




Oupeoednc: EtupoAoyia

H A&€n «Bupeoeldnc» (Bupeodcg + €idoc) eival emiBeto mou onpaivel OTL KATL EXEL oXAMA
Bupeou. O «Bupedcy avadEpetal o€ aoTida Ue OXNUO ETILUAKOUC TtopTaC (Bupa). Katad
Tov Meoaiwva, N A&En «Bupedc» aMEKTNOE Kal TNV Evvola Tou €Bvoonuou. Aev ival
amoAUTwC oadEC av n ovopacio tou Bupeoslbouc avadEpeTaLl 0To oXrUa Tou adéva N
oToV XOvOpo Ttou BplokeTal Avw oo autov

Figure 1. Schematic representation of thyra (door), thyreos (shield, emblem) and the thyr(e)oid gland
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'Thyra (door) 1 ! Thyreés (shield, emblem) :
lThyro::nd (door-shaped) l ! Thyredid (shield-shaped) : Thyr(e)md gland

Christos Tsagkaris et al Hormones (Athens) 2022




Thyroid or thyreoid?

It can be assumed that anatomists and physicians of the time
perceived the word as directly derived from thyra "door," rather

than from thyreds. This led to coining the term thyroid instead of

the etymologically accurate term “thyreoid”.

Christos Tsagkaris et al Hormones (Athens) 2022



The Magazine of the Furopean Thyroid Associztion
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EuBpuoAoyikn npogAsuon tou Jupeoetdouc adEva

4 guBpuikn epdopada 7" epBpuikn eBdopdada

TupAo Tprea

BupeoyAWOoIKOS
nopog

- ApEYOVOS @apuyyag

Owopdyog
Tpaysia

" Endoderm —

Meta v 10"-12" eBdopada to EuPpuo Eekva n cuvbeon twv OO0 .



Lateral lingual swellings \

-/ Aduyo @Uua ( péon
-/ yAwooiKA KaTaBoAn)

- ) B
! , S - - '
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.~ . Tu@Ao
|\ & > TPAMO e
Pharyngeal\ ' ? :
arches
& Yro@apuyyiko ETTappa

A B

B. MnipdaBou



DEVELOPMENT OF
PHARYNGEAL ARCHES

1st cleft forms
external auditory
meatus
Pharyngeal
Arch 2nd arch extends
over 2nd, 3rd
and 4th clefts
Pharyngeal cleft: Pharyngeal pouch:
invagination of ectoderm invagination of endoderm
Eustachian tube
2nd pouch forms
palatine tonsil
3rd pouch forms
thymus and inferior
Remnant of 2nd, 3rd U TN
or 4th cleft may persist
as a lateral cervical cyst ath T
pn.uclml thyroid

(Sth pouch / ultimobranchial body
forms C-cells of the thyroid gland)

® anatomymcgs.com



OupeoeldNG adEvag
EuBpuiki avarmruén

To TUPAO TpAMO EVTOTTICETAI HETAEU OUO KUPIWV dOUWY TOU £5APOUG TOU
apxXEyovou @apuyyda:
Tou aluyou @UUATOG (MHEON YAWOOIKN KATABOAN) TTOU oXNMUATICETAI
OTO TTPWTO PUAPUYYIKO TOSO
Tou UTTOQaPUYYIKOU ETTAPUATOS ATTO TO OTTOI0 Ba TTPOEABEI TO
otricB10 TPITNUOPIO TNG YAWO O QG

B. MnipaBovu



Pharyngeal
floor

B. MnipdaBou



OupeoeldNG AdEVAC

EuBpuikn avatmTugn
*EvO0OEPMIKNG TTPOEAEUCTG.

* O TPpWTOG EVOOKPIVAG QdEVOG TTOU aVvATITUOOETAlI OTO £uBpuo . H
avatTugn Tou apyifel apyd tnv 4" euBpuikn EOopAda

* Meoaia kai 500 TTAAYIEC KATABOAEG.

*H pecaia kataBoArn 6a dwoel TNV Kupla pada Tou Bupeoeldoug —OUAAKIKA
KUTTOPO.

*O1 TAQyIeG KaTaBOAEG Ba dwoouv Ta TTapabuAakika KuTtTapa C.

B. MnipaBovu



ipuyyas (Aod aproepr o)
19 qixpuyyikog O0Nakos (peMovrikag

Dapuyyi
PUYYI . umepapuybaiis fobpog)

Togphd Tprpc
ka\dTTa

I YAwooog

2% peepuyyios Biakog (pelNovri
UTTEPGIE OO

395 aapuyyikds Oiakog

Mapadupeocrdrig 1 (peMovrixdg
5 . kar apafupeoeibrig abévag)
Aapuyyorpaygiaxds omhivag

(peMovrikds Mipuyye) | ¢ ;
] o ’ - Oiyog

¥ _ A
Ty 495 apuyyikds ikaog
Qupeoeidiig Aty s Mo e Ry ;
bévag lo6po — ' LA Mapaupeoerdis IV (peMovrikig

v Tapadupeoeidifs abévag)

TehikoBpayxiokd

-~ owpdna
Tooyeo Orooios %N.ﬂ{f
3
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METAVAGTEVON KUTTAPWV TNG VEVPLKNAG akpoAodiac oto 3 & 4° BpayxLako
10£0. Ao kel Oa mpoEABouv ta kuTTOopa C.

J

[ W Neural crest Ectoderm ] Mesoderm Bl endoderm ‘

Nature Reviews | Genetics

H e€wrepikn emaveia TN eUPPUIKAC PAPUYYIKAC TEPIOXNAC
KAAUTTeTAl o cEWdeppPa VW N EOCWTEPIKA TNC TAEUPA dmo
evdodeppa. MeTall autwy Twy oToIPadwy umapxel TO
pegodeppa. Amo 1o £vdodeppa Ba mpoéABouv o Bupeocidng
adévac, o1 mapaBupeocideic adévee kai o Bupoc adévac.



OupeoeIdnNg adEvag

EuBpUIKA avATITUSN

O1 mAdyieg KATARBOAEG TTPOEPXOVTAlI OATTO TA TEAIKOBPAYXIOKA CWHATIO
(Ultimobranchial bodies,UBB), Ta otmroia ME TN CEIPA TOUG TTPOEPYOVTAI
ammo Toug IV-V @apuyyikoug BuAakoug. MeTavaoTeUOUV QTTO TO £00QOG
TOU Qapuyya padli e TNV KaTaoAn Tou TTapabupeoeidoug adeva IV (avw).
Tnv 7-8" eBdopada amoxwpifovral Ao TTAapabuUPEOEIdN KAl PpApUYYya Kal
TRV 8-9" gBdopada ouvevwvovTtal PHE TOug TTAAyIoug AoBouUg TnG HEONG
KaTaBoAng Tou Oupeoeldoug adéva. Mpiv Tnv ouvévwon ota UBB
HETAVAOTEUOUV KUTTAPO TNG VEUPIKNG OaKpoAo@iag trou Ba dwoouv Ta
KUTTapa C. AT tnVv 9" gBOONGdA TNG CuVvEVWONG apXilEl n uTTOOTPOYNR
TOUG-OTTOTEAOUVTAI APXIKA OTTO MIA KEVTPIKN TTOAUCTIRN £mMONAIOKA KUOTN
Kal a1ro Ta KUTTapa C ta otroia gival diayuta avauyeoa ota BuAakia. Meta
TNV yévvnon n EmOnAIaKR KUOTN €Sa@AVICETAI-UTTOAEIMPNA OUMTTAYEIG
KUTTOPIKEG PWAEEG (solid cell nests).

B. MnipdaBou



Avartoulio

Y0eIdeS EmyAwTTida

| N

N
X

F

QupeouoeIdng
HeHBPAvN

QupoeIdng x6vopog
KpikoBupoeidng KpikoBupoeI®A¢ pug
HERBpavy Kpikogidrig Xovopog

Tpaxeia

ANTERIOR

Epiglottis —
Hyoid bone —

Hyothyroid —
membrane

Thyroid cartilage

parathyroid
glands

Trachea—




O Gupeosidnc adgvac kot ol yUpw XVATOULKEC OOUEC

Pretracheal fascia /\"'e"ior INQUIar
(comtaning thyroid, \
trachea, oesophagus
and recurrent nerve)
Investing fascia o
T T Sternch
¥ }/L.‘!l{( / \”‘\5 SN
A o (s Omohyoid
f ~ ) e ['(_' Y &‘\Q External jugular vein
\ ‘:_M/ " \'. AN

| 69 =10

.- _,-'-'/'-\—.f,r_— ';
‘O‘ N —¢

cé Carotid sheath (containing
. common carotid artery,
Pre-vertebral fascia imernal m%em and
us nerve sympathetic
glﬂ behlﬂJ



Strap muscles (nUec katwOev Tou voeLldou ) KoL
OTEPVOKAELOOUAOTOELONC UG

Hyoid bone Internal jugula
ooan
Thyroid cartilage : ! " Common caro
Omohyoid muscle 1\
Cricoid cartilage

Stermohyoid muscle




Aluatwaon & AeBikn mapoyetsuan tou Jupeostdouc adEva

External
carotid
artery

Superior

thyroid
artery Thyroid ima artery
Inferior thyroid Left common
artery carotid artery

Thyrocervical
trunk

Right subclavian A
artery artery

Brachiocephalic
trunk

Thyroid isthmus
Thyroid plexus

brachiocephalic

vena cava

Avw Bupeoeldikn aptnpla
Katw Bupeoetdikn aptnpla

Katwtepn Bupeoeldikn aptnpia

Superior
thyroid
vein

Internal

jugular
vein (IJV)

Middle
thyroid
vein

Inferior
thyroid
veins

Left brachiocephalic
vein

Avw Bupeoeldikn pAELa
Méon Bupeocldikni PAEPa
Katw Bupeoetdikn dAEBa



Ta AopUYYLKA VEUPQA GE oXEon UE ToV Bupeoeldn adéva

Ta Aapuyylka v (avw Kol KAtw f maAivépopo) eival
KAAOOL TOU TIVEUHUOVOYQOTPLKOU V. KOl VEUPWVOUV
TOUC MUC TOU Adpuyyd, CUUTEPAOUBAVOUEVWY TWV
LUWV TIOU KVoUV TIC dwVNTLKEC XopOEC. ALEpyovTal
EVTOC TNC TPAXELOOLO0DAYLKNG CQUAOKAC, TILOW OTtO

Tov abEval.

EmtumAokn tTn¢ BupeoeldEKTOUNAC €lval N KAKWON TwV
VEUPWV aUuTwv. 2e etepomAsupn PAAPn €xoupe
Bpayxoc dwvnic evw oe apdoteponAsupn kKabnAwaon
Twv dwvntikwv xopdwv o€ PEon N mapdpeon Oon

Kol armodpaén tnG AvamveuoTIKAS odou.

Right superior | @
laryngeal nerve 3,

Larynx ‘
Right ‘
recurrent

laryngeal
nerve

Left superior

3 5ot — laryngeal

nerve

Left
recurrent
laryngeal
nerve




PUBuLon tou BupeoeldikoL atova
Mapadelypa apvnTIKNG
naAivépoung dpaong

Pituitary

Follicular
cell

Tg-MIT

Tg + T
Iodmation

Thyroid

l

Ty —> T3

Peripheral
actions



TRH neurons

The image illustrates the TRH neurons of the hypothalamic paraventricular nucleus in TRH-IRES-tdTomato

transgenic mice (Varga et al. Thyroid 2019). The TRH neurons are labelled with the tdTomato fluorescent
protein that was visualized using a sheep anti-tdTomato antibody (Varga et al. Thyroid 2019). Inset shows
higher magnification of the TRH neurons. Scale bar = 100 pm and 20 pm on the inset.

Courtesy of Drs. Andrea Kadar and Csaba Fekete, Institute of Experimental Medicine, Budapest, Hungary.



H TSH sival pia YAUKOTTPWTE VN TTOU AtOTEAELTOL OO 2

UTTOOLLALOEC

¢ ¢ GG

TSH FSH LH HCG
| Pituitary basophils — Placenta




Kipkadloc puOuoc ekkpionc tne TSH

Serum TSH mU/L
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Apdoelc TnC TSH

Apa peow tou umtodoyxea tng (TSHR)

Mpokettat yia éval GPCR (ocuvdedepévo pe ti¢ G mpwieiveg)
KoL N EVOOKUTTAPLO LETOY WY TOU OMATOC YiveTal Pe TNV 060

Tov cAMP

H TSH mipokaAet vrtepmAacia Kot TOAAQTAQCLOOUO TWV
BUAOKLWO WV KUTTAPWV KoL EMAYEL TNV oUVOECN TWV

Bupeoeldikwv opuovwy (G0).



lotoAoyikn elkova Bupeoeldol¢




2UvOeon TwV OUPEOELOLKWV OPHOVWV

Basolateral Apical
membrane membrane Colloid
I o ‘(“, Nicl §
TG TG

TSHR : .
Protein Secretion .
@b synthesis vy AL

Na’/l symporter

o e: e %° ~ e @ v lodination
lodide I Lysosome 202

®lodotyrosines  * * ¥

@®._ ',®1\ . Endocytosis %Q—W
: 3




1° BApa otn ouvBeon twv OO0, n eicodoc I oto BuAakLwdeg KUTTAPO

Nancy Carrasco is cloning
of the sodium/iodide
symporter (NIS) in 1997




Yuppetadopgac Na/l (NIS):

Capilla Ly
g p. ry Basolateral

| < polex., £
: NS

Follicl » 1y e\
C?)Illgig 54 WS\ Sodium/lodide symporter (NIS) in a thyroid follicle.

Sy e 4 Enhanced NIS (red) expression after ten days of mild
pithelium v . i ; ;
S Do) hypothyroidism. Nuclei are in blue. Expressed at the
Apicé! pole L ¢ cytoplasm, NIS is concentrated at the plasma membrane
RO of the basolateral pole of the follicular epithelium, in
contact with the capillary.
(Credits Jesuina Craca-Fonseca, Alberto Pradilla-Dieste, Clara V
Alvarez, CIMUS, Santiago de Compostela).

Follicular Follic_le
Epithelium Colloid




Zuppetadopac Na/l (NIS): stoayeLto I oto BuAaKWOEC KUTTAPO EVAVTLAL

OTNV NAEKTPOXNULKA KALON TOU avtAwvTtag evEpYELa artod Tnv KAlon tou Na*

ClO,~, SCN™ block Antithyroid drugs block
active transport of I~ iodination of thyroglobulin
- - +
Nﬁ i Tia = Organification:
> > synthesis Ty + 1
Na*«tL— Na* @ and storage in
Kt — ' 5 K* thyroglobulin
Serum Thyroid cell Colloid
Basement membrane Apical microvilli
(Nat/I” symporter) (Pendrin I, CI™ transporter)

* H TSH bieyeipeL Ekppaon NIS

Portulano C, et al.. Endocr Rev. 2014



lodine and iodide ion

[oding Iodide Ion

I; 1K

B o8




* The thyroid gland traps iodide (I-), which is
then oxidized and bound to thyroglobulin



H cuv8eon tnc T4 & T3 yivetal oto uoptlo thc Supeoapalplvnc ato

EOWTEPLKO TWV FUAaKI(WV

thyraglobulin Thyraid Thyroid
peroxidase peroxidase

thyroxine

1 . .
1 diodotyrosine

tyrosine



QupeoelOIKEC opuoveg, T4 & T3

(lwbLov Yo mapaywya Tou apvoosewc Tupoaoivn-lodinated compounds

B
0

NH2

@ HO CHE—C H—COOH
C
HDDC#CHNHz
Th} roxine (T,)
; 3.5.3".5'-Tetraiodothyronme
Tyrosine

Deiwodmase 1 or2 Deiwodmase 3>2
(5*-Demdmawiodmatmn)
HD‘@*D‘@*CHQ—CH—COOH HO‘@* 4@* —CH COOH

I

Triiodothyronine (T3) Reverse T; (rl;)
3.5.3"-Truodothyronine 3.3'.5'-Truodothyronine



Ekkplon kot petaBoAlopoc twv 00

H T4 ekkpivetal kata 100% armo tov Bupeoeldn adeva.

H T3 ekkpivetal katd 20% amo tov Bupeoeldni adeva Kal Kata
80% aro neplPpepLkn petatpor) tnS T4 (LEow Tou eviupou
N¢ amowwdvaonc).

H BloAoyika SpaoTikn oppovn eivatn T3

H avaotpodn T3 (rT3) eival BLoAoyLlkad avevepyn.



ATolwOLVAOEC

LOOEVIULOL TIOU QTTOOKPUVOUV atopa Lwdiou amo Ti¢ wdoBupoviveg

Type D1 D2 D3
T4 T4 T4
(78N (74 N
T3 T3 T3 T3 T3 T3
S 74 S
T2 T2 T2
Tissues, e.g. liver, kidney, brain, pituitary brain, placenta
thyroid skeletal muscle, heart (?) fetal tissues
Susbtrates rr3» T4=T3 T4 >rT3 T3>T4
Km values =0.1-10 pyM =1 nM =10 nM
Function plasma T3 production local T3 production T3 degradation
Inhibitors (ICsp, M)
PTU =5 >1000 >1000
IAc =2 =1000 =1000
GTG =0.05 =1 =5
Hypothyroidism decrease increase decrease
Hyperthyroidism increase decrease increase

H-C-H
HDDE”E“NHE

Tyrozine

e
-

0

.

S
-
H-L-
HOOC -5

H

Thyroxine



H amoiwdivaon tomou 1 Bploketal oto Rmap Kat euBuvetal oxedov e€oOAOKANPOU yLa
Vv e€wBupeoeldikn mapaywyn tng T3

HO @ O —CH,—CH—COOH
I I

Thyroxine (T,)
3.5.3".5"-Tetraiodothyronme
Deiodmase 3=2
(5-Deiodmation)

Deiodmase 1 or 2
(5'-Deiodination)

HO‘@*D CH,—CH—COOH HO‘OD‘@*CHZCHCDOH
I

I

Triiodothyronine (T3) Reverse T; (1T;)
3.5.3"-Truodothyronme 3.3'.5'-Truodothyronme



Tpomnocg dpaonc twv 60

| |
{
© NH, % NH,
HO I OH HO | OH
| 0 | (]

Thyroid Hormone Transporter
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Cytoplasm

Nucleus

Repression Activation
Coactivators
(HAT) 3
Basal  Basal
Transaipﬂon Transcription

Machlnery

Machlnery I_’

TRE Promoter  Target Gene TRE Promoter  Target Gene




Apaocelc Twv 0.0.:

JUVTEAOUV OTNV wpipavon Kal avamtuén OAwv TwV LOTWV Kol KUpiwg Tou

VEUPLKOU OUOTHHOTOC KoL TOU OKEAETOU Kata TNV epPpukn {wn.
Auéavouv to Baotko peToBoALkd puBLLO

MNailouv onUAvTIKO pPOAO otn KapOLOKN Kol QVOTVEUOTLKN Asttoupyia,

OTNV 0CTIKN avadounon K.a.

Auéavouv tnv 6paoTnNPLOTNTA TOU CUMABNTLKOU VEUPLKOU CGUOTAUATOC



Odot petaffoAopol twv OO0

ether-link cleavage

oxidative deamination
DIT
(1) (TA)
glucuronidation A
(T4G) I |
'\ NH,
sulfation
— CH —

(T.S) «— HO O CH, COOH

/

oxidative decarboxylation

/ \ (TLAM)

deiodination deiodination
(T3) (rTs)



Evteponmatiko¢ KUKAOC

T3+T4
Metabolism

T3+T4—P’

Conjugate to form

v
Sulphate and Glucoronide

b

o

Enterohepatic circulation




Metadopa 00 oto mAaoua

* >99 5% twv OO0 petadpEpeTal 0TO MAACUA

ouVOEOEUEVO UE TIPWTELVEC

Thyroxine
T4 90 %

l

Carrier proleins

|

Thyroxine binding  Thyroxine binding Thyroxine binding
Globulin Prealbumin Albumin

abpadiE. net




Serum proteins

Metadopa OO0 oto mAaoua

© _ ®
Y B o, o Albumin
70-75
T4 % bound
4 7o Do 15-20
5-10
TBG Albumin TBPA
70-75
T3 % bound 25-30
© ®

TBG Albumin

TBG, thyroid hormone—binding globulin
TBPA, thyroxine-binding- prealbumin



Thyroid hormones are
bound to proteins

A\

/ t - ‘ \

Albumin Albumin
TBPA TBPA

Free T4: 0.03% FreeT3:0.3%

Oupeodeopeutiki oparpivn (TBG): 70-75% twv T, ko T,
TpavcoBupetiv: 15-20% NG T,
AABoupivn: 25-30% tngT; kat 5-10% tng T,



TTBG: owotpoydva, n KUNoN, N Kippwon AMATOC Kat

oL NTATITIOEC

LTBG: av8poyodva, kopTl{oAn



lwdLo

e To wdlo eival Lyvootolxeio anapaitnto yo tTnv ouvBeon twv O.0. Ko

npooAapBavetol pe TLg TpodEC.
e  OLnNUEPNOLEC OVAYKEC YLaL TOUC EVAALKEG gival Ttepl Ta 150py .

e Tooo n eEAelbn wdilov (wdormevia) 060 KoL N xYopnynon moAl ulnAwv

dooswv (bapuakoloyikec dooeLc) Lwdlov UTTOPEL VO TTPOKAAECOUV

dlatapayn thc BupsoeldIKNC AEITOUPYLAC.




Location of lodine in the Periodic Table
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53: lodine 2,8,18,18,7

lodine Atomic Structure (Bohr Model)

Atomic structure L8]

— Number of Electrons 53
— Number of Neutrons 74

— Number of Protons 53



KukAoc tou lwdlou

Dietary iodine

,

Gl absorption

Thyroid gland
, Blood vessel

Renal
excretion

Plasma thyroid

Ll = Deiodination and
i / tissue degradation
Peripheral

metabolism and action




KUkAoc tou wwblou

H amoppodnon tou wdiov yivetal oto A. eviepo peow tou NIS.

Amntoppodadrte T0 99% tou SlatpodLkov wdiov.

O opyaviopog €xel 50-80mg wbdiou pe to 80% va Bploketal oto

Bupeoeldn adéva.

Y€ pucololoyLka atopa o Bupsoeldnc adgvac npooAapPavetl to 10-25% tng
aroppodol pevng moocotntac Lwdiov.

Mepl ta 2/3 TNC nuepnolac poocAndng armoPAANETOL OTA OUPQA, KOLL YLaL
QUTO TO WdLo oUPWV LooUTAL PE TNV SlatnTkn tpoocAnydn wdlovu.

H ouykévtpwon tou wdiou oto maopa sivat 4-10mg/dl ko givo

ouvdedelévo pe mpwTteiveg (protein bound iodine, PBI)



Huepnolec avaykeg twodlou

* EvAAkec Kat EdnPotr: 150 mcg / nuEpa

e KUnon kot OnAaopoc: 250 meg / nuépa



Alotpod LKEC TNYECG LWdiou

OoaAaoovad, LOUPOUVEAOLO (CUKWTL prmakaAlapou), pukLa K.a.
[aAa (iodine content is influenced by animal feed supplements)
JUOCKEVOQOUEVA TPOD LA

lwSloU)0o AAaC



O KUKAOC Tou Wwdiou otn duon.
H meplektikotnTa ToU £6Adouc o€ LWwdLO PLELWVETAL OCO TILO HAKPLA
arno tn 0alacoa

Iz in atmospheric { Regions with lodine

particulates Volcanic gases

Deficiency Disorders (IDD) 2 uglg

rainfall precipitation

Healy mohsddnal l Wet and dry
' 1L61d/g of I2

Smog 1-200 pg/g

|2 volatilization Low bioavailability Rain
—_— of | shadow areas
General decrease of Iz — (iHow)
e Sea spray “"
Volatilization : “
(I2 and organic-1) (I high) W

\ "
v River water f=m
1-10ug/g

Zor.te of —~==y~ I-low
O'ig?:r:c-ﬁgnay Sandy soils / / / / /

0.8 pg/g Zone of intense
leaching

- {
Lake water W
1-10png/g .

Lateritic formations —— . 7 A N ey
(I tightly bound) ‘Groundwater floy " Bed rock (I-low)



To aAatt, n woéiwon kat n e€alewdn tnc twdomneviac

Mvnueio Naykoopiag
KAnpovopidag tng UNESCO

AAatwpuxeio BigAitoka

To AAQTL TPOEPYETOL OTTO
OPUKTO aAdTL (aAatwpuxela)
N e€atuion tov BaAacowvou
vepou (aAukeg). H
TEPLEKTLKOTNTA TOUC O€ LwoLo
elval xapnAn.




To aAatwpuxeio Wieliczka otnv Kpakofia, MoAwvia
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To aAatt lpaAaiwv eival opuKTo AAog

ATO To Moaklotayv, To onolo ditddopec etatpeiec otnv Evpwrn, Tn
Bopela ApepLKN KoL TNV AvuotpaAio apxloav va TwAoUV OTLG

apXEC Tou 21ou awwva. Aegv TtepLleXeL LwodLo.



H wdiwon tou alartoc eéalewd e tnv wwdonevia

* O gUMAOUTIOMOC TOU aAaTLoU HE lwdlouxo KAALO N vATPLO.

* The World Health Organization indicates that iodine added to salt should
be estimated on the basis of the salt consumed by the population: 14
mg/Kg if salt intake is high (14g/day), 65 mg/Kg when it is low (3g/day). It
is important to remember that the iodine content in the iodized salt may

differ from reported content due to exposure to humidity.

* To alac Twv aAukwv TepLlExel <1mg iodine/Kg of salt



Today, despite increased salt iodization programs on a global scale,
approximately 2 billion people worldwide are classified as having ‘iodine’
deficiency and about 50 million develop clinical symptoms.



Global scorecard of iodine nutrition in 2021

lodine intake in the general population assessed by median urinary iodine concentration (mUIC) in school-age children [SACJI
Studies conducted in 2005-2020

lodine intake

Insufficient Adequate Excess
muUIC mulIC mulC
<100 ug/L  100-299ug/L =300 pg/L

(o] 58
(=] &3

National data

Sub-national data

No recent data

May 7, 2021
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EvAAlkac kKpetivog oto Kovyko

lwdorevia Kol LWOOTTEVIKEC SLATOPOYEC

(iodine deficiency disorders IDDs)




H wdormevia BAATEL TNV LYELQL.

OL wbdorevikeg dlatapaxec molkidouvv avaloya pe TNV nALkio €kBeon otnv

wooreviaL.

Table 1 Iodine deficiency in age groups.

Age group Effects of iodine deficiency

Fetuses Spontaneous abortions, stillbirths, congenital anomalies, perinatal mortality
Increased susceptibility of the thyroid gland to nuclear radiation

Neonates Neonatal hypothyroidism, endemic cretinism

Children and adolescents

Adults

Increased susceptibility of the thyroid gland to nuclear radiation
Goiter, hypothyroidism, or hyperthyroidism

Impaired mental function, delayed growth, and puberty
Increased susceptibility of the thyroid gland to nuclear radiation
Goiter with its complications, hypothyroidism

Infertility, impaired mental function

Decreased work capability

Spontaneous hyperthyroidism in the elderly

Iodine-induced hyperthyroidism

Higher ratio of the more aggressive follicular to papillary thyroid cancers
Increased susceptibility of the thyroid gland to nuclear radiation

Adapted from: Zimmermann, M.B. Iodine Deficiency. Endocr. Rev. 2009, 30, 376-408 (12).

European Thyroid Journal (2024) 13 e230244



lwdomnevia kat twdomevikec dStatapaxec (iodine deficiency disorders IDDs)

EvAALlkec: BpoyxoknAn kat og coBapotepn EAAeLPn utoBupeoelSLOUOC.
EykUouc: amoBoA&c kat evbountpLog Bavartoc.

H mapodikn evéountpla wdormevia tic mpwtes efSopadeC TG KUNONC TPOKAAEL
o ! 1)) /4 / ’ 1] 7 7

VEUPOAOYLKO KPETWVLOMO” (vonTikA voTEPNnon & Kwdworn ) EVw €AV oUTH
TIOLPOTELVETOL KOl O0TN VEOYVLKN NALKia TOTE TtpoKaAeital 0 “puEoLdNUATLKOC
KPETWVLIOMOC” TtoU eMUTAEOV ocUVOOEVETAL ATIO KOVTO OVAOTNOL KOl

uTtoBuPeOELSIOUO.

JAUEPQ, EAAXLOTEC LWOOTIEVIKEC TTEPLOXEC uTtAP)XoLV. H EAAGda sival

LWOOETIAPKNAC XWPOL.

H wdorevia mapapeVeL TO CUXVOTEPO ALTLO AVAoTPEPLUNG VONTLKNC UOTEPNONC.



MeAetec ediov (field studies) tov kaBnyntn K. Mapkou, oto
Alepumaitiav.

| 4 ¥ 6 .;.
e

Eikova 1. Kdtolko¢ Tou AlepuTttait{dv (AIKr) Jag TTepITITwon).



Evonuukn BpoyxoknAn




H doption Tou opyaviopou pe moAu uPnAeg 600ELG

wolou (papuokoloylkec SOOELS) UMOpEL va

NMPOKAAECEL UTIEP 1) UTIOBUPEOELOLOUO OE ATOUOL LE

ntaBoAoyIKoO Bupeoeldn




Dappakoloyikec dooelc lwdilou €xouv ta evbopAefLa
oKLOypOLPLKA TOL OTTOLA XPNOLLOTIOLOUVTOL OTLC AOVLKEC
TopoYpadLEC KoL TO AVTLOPPUOULKO GAPUAKO

apodapovn.



NMwc npootateveTal Evoc puoLoAoyIKOC BupeoeLldNC
arto T papuokoAoylkec (oAU vPnAécg) 6ooelc Ltwbdlou

*  YmAapxeL €vacg QUTOPUOMLOTIKOG UNXOVIOUMOC oTov omoio n poption HE
LwWOLo avaoTEAAEL TN ouVBeon Kot armeAeuBEpwon OO0 aro tov adEva HEcW

avaloToAng tn¢ Bupeosldikng unepoteldbaonc (Wolff-Chaikoff effect)

e To ¢doawopevo auto eival mapodlkd kKot n Bupeostdik Asttoupyia
ETIOVEPXETOL O Alyec HEPeC, yloti avaotéAAetal kat o NIS kot €tol
Helwvetal n evboBupeoeldikn ouykévipwon wdiouv (escape from Wolff-

Chaikoff effect) ko aipetal n avaotoAn tng Bupeoeldiknic umtepoéeldaong



AuTtoppuBuion tou puctoloyLkol Bupeoeldni otnv poption pe LwdLo
Wolff-Chaikoff effect and escape (in 1948, they reported that injection of iodine in rats
almost completely inhibited organification (thyroglobulin iodination) in the thyroid
gland.)

Tyand T,
released

Figure 1. The Wolff-Chaikoff Effect.

Panel A shows a propsed mechanism of the acute Wolff-Chaikoff effect. During the the first day of iodine exposure, the sodium-iodide symporter
transports the excess iodine into the thyroid, resulting in transient inhibition of thyroid peroxidase (TPO) and a decrease in thyroid hormone
synthesis. Panel B shows the mechanism that turns off the acute Wolff-Chaikoff effect: a dramatic decrease in sodium-iodide symporter expression
results in decreased iodine transport and the subsequent resumption of thyroid hormone synthesis. DIT denotes diiodotyrosine, | iodide, MIT
monolodotyrosline, T; triiodothyronine, and T, thyroxine.

Reprinted from P. Pramyothin et al: Clinical problem-solving. A hidden solution. N Engl J Med. 2011;365:2123-2127 (26), with permission. ©



Apaocelc paprakoAoykwv 60cewV Lwdiou oto Bupeoeldn

Blood stream TSH

®
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Thyroid follicular cell /f'
~ Colloid

y Jwdietrich2 - Own work, CC BY 4.0,
https://commons.wikimedia.org/w/index.php?curid=120968346



e TOOOAOYLKEC KATAOTACELC N Poption HE PAPLOKOAOYLKEC OOOCELG
wblov  pmopel va  TpokaAEoel umep N umoBupeosldlouo
- b6ev  boulever 10  Wolff-Chaikoff —umepBupeosldlopog

- 6ev douAevel n dtagduyn amno to Wolff-Chaikoff— unmoBupeoeldbiopocg

Table 2. Risk Factors for lodine-Induced Thyroid
Dysfunction

lodine-induced hyperthyroidism
Nontoxic nodular goiter
Latent Graves’ disease
Long-standing iodine deficiency
lodine-induced hypothyroidism
Hashimoto's thyroiditis
Euthyroid Graves' disease previously treated with surgery,
radioactive iodine, or antithyroid drug therapy
History of partial thyroidectomy
History of postpartum lymphocytic thyroiditis or subacute
thyroiditis
History of interferon-a therapy
History of type 2 amiodarone-induced thyrotoxicosis
Fetus or neonates




Jod-Basedow ¢paLvOueEVO

H xopnynon dappakoAoylkwv 600wV Lwdilou o&
atopa pe toAvolwdn toéikn PpoyxoknAn N v.
Graves oOnyel o€ aveEEAEYKTN UTIEPTIAPAYWYN

Bupeoeldlkwv opuoOVWY




H nepintwon mupnvikoL atuyxnipotog Ko n ntpodpuAagn tou
Bupeocidoug adéva



VETPOVIO

TUpAVaG “oU
(aocTabng)

© = verpovio

— X = OKTIVEG Y (EVEpPYEIQ) 1;,?Xe

LXHMA 5.6 Teyvnm) oydon tov ovpaviov 235, 1) omola omotekel T Pdon TS OTOUIKNG

Boupag mov eneoe ot Xipooipo 1o 1945.



Dispersion of radioactive clouds in the period from 27 April to 6 May 1986
due to the accident at the Chernobyl nuclear power plant

o Stockholm [ -

© Moskau .
= 01,

m' @l Tschernobyl




PAAIO-12O0TOMNA/PAAIONQYKAIAIA

looToma eival oTolxeia Tou €xouV Tov 610 ATOULKO aplOuo
(Z) = aplOuoc mpwTtoviwyv Tou TTUPNAVA, Kol €XOUV LOLEC
(kupilwc) xNULKECS LOLOTNTEC.

Ta 1o aotaBn voukAwdLla (avénuevn evepyeLa oTov upnva
TOoUC) Telvouv va Slaomtwvial wote va ¢pOAcouv o€ Lo
oTaOEepn KATAOTAON KO TIOLPAUEVOUV ELTE TO 610 “YNULKO’

oTolxelo eite kat aAAalouv og AANO oTOLXELO.

Kata tnv dlaomoon Toug mapadyouv  akTtwofoAla.



Ta padloicotomna tov wodlou

131 F123 F124 125
Production Nuclear reactor Cyclotron Cyclotron Nuclear reactor
Decay mode B decay Electron capture B* decay Electron capture
Physical half life 8.02 days 13.22 hours 4.18 days 59.39 days
Gamma energy (keV) 364 159 511 35
B energy (keV) 606 (maximum) -
Typical administered  Imaging: 1-5 (37-185) 0.4-5(15-185) (19-74)
activity, mCi (MBq) Treatment: 30-200
(1,110-7,400)
Advantages - Low costs - Good image - Suitability for positron - Availability for in
- Availability for treat- quality emission tomography vitro assays
ment - No stunning - Superiority for do- - Availability for
effect simetry brachytherapy
Disadvantages - Poor image quality - High costs - High costs - Limited for use in
- Stunning effect - Relatively short whole-body imaging
- Necessity of radiation  half life

safety for caregivers



Radioiodine impact on the thyroid disorders

lodine metabolism Radioactive iodine
Iat:)dslgfption i ‘ ) /' ﬁ@ \?wgl
P @Y WY, Acute T gm' ;
=& o/ radioiodine |
’ overload Thyroid
cancer
Thyroid @\ | @
foIIicIe\ ol )
Tireoglobulin=
i | Alterations of
thyroid
function
0 l / \
0® (— 4
V
Hypothyroidism Hyperthyroidism
Thyroid hormone
production




H enimtwon tou Kopkivou Tou Bupeoeldolc auéaveL oTLC
TLEPLOXEC TTOVU £xouv dextel Lovilovoa akTwvoBoAia.

O kivduvoc eival peyaAutepoc yla adtd <10 etwv, pikpotepoc yia 10-20

eTwV evw dev daivetal va avéavel yia nAkieg >40 etwv
O kivéuvoc eival avaAloyog tn¢ amoppodoupevng doonc.(0-2Sv)

EvOelktika otnv meploxn tou Bellarus, n enmittwon Rtav 1/10%/€tog ko

ektoéeVONKe oto 100/108/£toC o€ mMaLdLA HIKPOTEPA TWV 15 €TwV



https://www.youtube.com/watch?v=PnlajLxqEWg

_
/THIS DAY

" vﬂ

Avanapaywyn (k)

FUKUSHIMA-NUCLEAR DISAESEEB "

i 0:10/ 2:38 ]



https://www.youtube.com/watch?v=Pn1ajLxqEWg

WENRA {HERCA

HEADS OF THE EUROPEAN RADIOLOGICAL
PROTECTION COMPETENT AUTHORITIES

Nuclear Regulators Association

The 9" of March 2022

War in Ukraine:
WENRA and HERCA conclusions on the consequences
of a nuclear accident

- In case of a core-melt accident without loss of containment, it might be necessary to
evacuate the population up to 5 km around the damaged nuclear power plant and
shelter the population together with iodine ingestion up to 20 km;

- In case of an accident similar to Fukushima Daiichi, where containment integrity was
lost, these zones would be increased to around 20 km and around 100 km respectively.




Iodme thyrmd blocking;

Gmdelmes for use implanning for and resp’ond'lhg

Yo radlologlcal and nuclear emergenmes

Age group Mass of Mass of Mass of Fraction Fraction
iodine, mg Kl, mg KIO,, mg of a tablet | of a tablet
containing | containing

100 mg 50 mg

of iodine of iodine
Neonates (birth to 1 month) 12.5 16 21 1/8 1/4
Infants (1 month to 3 years) 2b 32 42 1/4 1/2
Children (3 to 12 years) 50 65 85 1/2 1
Adults and adolescents (over 12 years) 100 130 170 1 2

The optimal period of administration of stable iodine is less than 24 hours prior
to, and up to two hours after, the expected onset of exposure

Adverse reactions to stable iodine are rare and include iodine-induced
transient hyper or hypothyroidism, and allergic reactions



H ntpodpUAaEn tov Bupeoetdolic ano to 'l og mupnvika atuxApATO, HE KN PASLEVEPYO LWwLO,
ETUTUYXAVETAL LECW TNG LOOTOTILKN G aLpaiwonG, SpWVTOC WG UTTOOTPWLA KAl OLPOALLWVOVTOS TO
KUkAodopoUv padlevepyd LwdLo oTo cwpa nou eival dLtaBéotpo yia npocAnyn ano tov
Oupeoeldn, Kot LEGW TOU KOPEOHOU TNG EVEPYNG HeTadopas Lwdiou, mou pecoAaBeitaL and
tov NIS (Natplo-lwdiouxo Zuppetadopéa) mov Bpiloketal otnv entpaveLa Twv OUPEOELSIKWV

Kuttapwv. Evag aAAo¢ pnxoviopuog eival to Wolff—-Chaikoff effect

Stable iodine )
prophylaxis A

Calcaterra et al., Frontiers in Endocrinology, 2022

blocking




Noonpata touv Qupeoeldoug adeva

AELTOVPYLKEC SLatapaxecg (Yo 1 YmepAeltovpyla)
Moppoloyikeg Statapaxec (Bpoyxoknin/oloc)
MelkTeC Slatapaxec (UTTOOLPEOELSLOUOC Kal
BPOYXOKNAN)

dapuaAKa TTOLU BAATTOLV TNV OUPEOELSLKN
Aettovpyla (aptoSapovn, AiOLo, oykoroyLlka
bapuaka K.d.)



YTTOOULPEOELELOUOC
(KALVLKOC KAl UTTO-KALVLKOG)

* Odeiletal oe avenapkn EKkpLon BupEOELOLKWY OPUOVWV
* Amnavta oto 0.2-5% avaloya pe tov TANBu oo Tou PeAeTaTal

* Awokpivetal oe mpwTtomnadn (edv mdoxel o Bupeoeldnc adévacg) pe vpnAn TSH ko

Sevuteponabn-kevtpko (maoxeL n umodpuon/vnobalapoc) pe xopunAn TSH
* O npwtomnadrc urntoBupeoeldlopoc dlakpiveTal
- KAWVLKO: T eTtimeda Twv Bupeoeldikwv oppovwy givat xapunAd & TSH vpnAn

- UTTOKALVLKO: Ta eTtimteda Twv Bupeosldikwv oppovwy eival puotoroykd & TSH vPnAn




Attia YrmoBupeoeldiopou

Mpwtonadng

Autoavooia: ©. Hashimoto

lwdoTmevia

latpoyevn (m.x.ueta amo xoprynon 1131 1 Bupeoeidektoun)
Qappaka: ABLo, aplodapwvn, COUVETIVIUTIN, WWTEPPEPOVN o KATT
JUYYEVAC uTIOBUPEOELOLOUOC

MNopodikog

Awadopec Bupeoelditidec, m.x. Yolela (De Quervain) kot olwmnnAn

AguteponaOng

Noool unmodUoewC Kat UTtOBAAALOU




Alayvwon YrnoBupeoeldlopou

Npwtonadng

KAwikog umtoBupeosdopog: T TSH (ouvnBbwg >10puU/mL) & | FT4/T4

YriokAwvikoc umoBupeosdiopoc: MTSH & ¢.t. FT4/T4

Aguteponadng
JTSH & | FT4/T4 (unoduolokn avenapKeLa)




Oupeosditidba Hashimoto

n xpovia Asupokuttapikn Jupeoslditida

To ouxvotepo aitlo umoBbupeoeldlopou
Opyavoeldlkd auTOAVOOoO voonua

ZUXVOTEPN OTLC YUVALKEC

MNepleypadnke, to 1912 anod tov lanwva Hakaru Hashimoto, o omolog Atav

XELPOU PYOC Kol TtaB oAoyoovatopoc.

Kata ta apxlkd otadla mapatnpeital Stoykwon tou adéva (BpoyxoknAn) kat
apyotepa emepyetal atpodia. lotoAoyka mapatnpeitatl SLaxutn
Aepdokuttapikn 6tn0non amo B kat T Aepdokutrapa, ivwon kot atpodia tou

nopeyXupaToC touv odnyei og umoBupeoeldLopO.



NaBoyevela tnc ©.Hashimoto

Katdapynon tTnG avoooAoyLIKNAC avoXNG EVAVTL « IOLwWVY» avTLyOvVwV

Evepyortolinon autodpaoTikwyv KAwvVwV T  AgupoKUTIAPpWY  KOTA
Bupeoeldikwv QVTLYOVWV (BupeoeldIKNC uTtepoeldbaong KoLl
Bupsoodalpivng) He amotéAecpa TNV KUTTOPLKA KOl XUMLKN
avoooovtidpaon kal kKataotpodry Twv BuAaKlwdwv KUTTAPWY TOU

BupeosLldouc.

Avevplokovtol OeTlkd TA QVILOWHOTA KOTA TNG Oupeoeldknc

urtepo&eldbaone (90-100% anti-TPO) kat tng Bupeoodalpivng (90% anti-Tg)



H autodavoon avtidpaon otn ©. Hashimoto

Antigen presentation by leucocytes
(e.g., dendritic cells) and
thyrocytes

Thyroid antigens

D
)k cell immune response
@ ~ co4 Tha
- @ @ @ helper T cel immune response Th17

immune response
Thyrocytes’{ Plasma l cp4
helper T cell cD4
helper T cel

Cytotoxic l

CD8 T cell

(CTL)
TFN-Y Plasma B cell
L2 TNF- (PBC)

Initial destruction of

thyrocytes by auto- IL-10 IL-4
reactive lymphocytes or

environmental factors IL-17

IL-22 IL-21

TRENDS in Endocrinology & Metabolism

Trends Endocrinol Metab . 2014 Dec;25(12):656-64




2UNTITWUATA KAl onuEia uttoBupeosidiouou

ZUPTTITWHOTA

JKoTTwon, aduvapia
Jd=np06 dEppa

JAioBnua kpuou
JATTWAEIQ TPIXWV
JAOUvVapia guyKevTpwaong
JKakn pviun
JAUOKOIAIOTNG
JAvopegia, augnon Bapoug
Bpayxog ewvng
JAlaTtapaxeg E.P.
QMopaiodnoieg
dBapnkoia

ZnueEia

d=npo, Tpaxu Otpua

JdKpua akpa

LQO1BNuaTtwdeg TTPOOWTTEIO, AKPA
JAIGXUTN aAwTTEKIA
JBpadukapdia

Q0idnua

KaBuaTtepnuévn xaiaon
TEVOVTIWV

2. UvOpopuo KapTTiaiou CwAnva
JopoyoviTiOeg
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PRIMARY MYXEDEMA

HAIR DRY, BRITTLE

LETHARGY, MEMORY IMPAIRMENT,
SLOW CEREBRATION (PSYCHOSES
MAY OCCUR)

EDEMA OF FACE ANC EYELIDS

THICK TONGUE
SLOW SPEECH

DEEP COARSE VOICE

SENSATION OF COLDNESS

DIMINISHED PERSPIRATION

E
HEART ENLARGED, | B
POOR HEART SOUNDS, ' 3
PRECORDIAL PAIN (OCCASIONAL) ) [ (%

HYPERTENSION (FREQUENTLY)

SKIN COARSE, DRY,
SCALING, COLD

(FOLLICULAR KERATOSIS),
YELLOWISH {CAROTENEMIA)

PULSE SLOW

ASCITES

MENORRHAGIA
(AMENORRHEA MAY
OCCUR LATE IN DISEASE)

WEAKNESS

REFLEXES, PROLONGED RECOVERY —




/.66 Hypothyroidism is not always
clinically obvious. This patient shows some
facial features, with a generalised pallor,
puffiness andcoarsening of the features, and
coarse , uncontrollable hair. She was
grossly hypothyroid on biochemical testing.

7.67 Gross clinical hypothyroidism
produces characteristic non-pitting
oedematous changes in the skin of
the face, giving rise to a charac-
teristic clinical appearance. Note
the dry, puffy facial appearance and
the coarse hair. This patient was
admitted with hypothermia. Her
skin was cold and she showed
mental apathy.




A&LoAOyNnon TNC XAAAPWONE TOU AVTOVAKAQOTIKOU Tou AXIAAEioU TEvovTa
otnv KAWLIKN €€€taon tou umtoBupeoeldLopou Kol utepBupeoeldLopou

Ficure 5. Diagrammatic Representation, Showing the Iden-
tifying Characteristics of the Achilles Reflex, with a Key to
Interval Nomenclature.

S indicates initial displacement, M point of maximum speed

of contraction, D end of contractile movement, H secondary

vibration wave, M, point of maximum speed of relaxation,

and F final point of movement in relaxation (often difficult
to determine accurately).

Lawson, J. D. (1958). The Free Achilles Reflex in Hypothyroidism and Hyperthyroidism. New England Journal of Medicine,
259(16), 761-764.



Turuikad ayiAAela avtavakAaoTika o€ unto & untepBupeoeldlopo

Ficure 6. Reflexes Typical of Hypothyroidism and Hyper-
thyroidism.
A=typical hypothyroid reflex before treatment. B=same as
A after treatment. C=typical hyperthyroid reflex before
treatment. D=same as C after treatment.



Nepintwon pe ocoBapo untoBupeoetdiopo (TSH=100mU/L) xwpic puéoidnua

18/11/2022




22/11/2022

H i6La yuvaika peta amno 4
LEPEC Beparelog pe
Bupoéivn




ZoBapadc umoBupPEOELBLOMOG
(TSH=100mU/L) xwpig pugoidnua




Oepamneia YtoBupeoeldlopou aveéaptnTa Ao To aitlo

 H kAaowkn Beparmeia tou utoBbupeosldlopou sival n xopnynon
AeBoBupotivne (LT4) pe tnv popdn dtokiwv. H LT4 ival o vatplouxo aAog
¢ Bupotivne. O ouvduaouog T4 & T3 dev €xel amodeyOel OTL UTTEPEYEL

NG povoBeparmeiag pe T4 wotdoo eviote SOKLUALETAL TIELPOLOTLKAL.

* H ouvnBng docoloyia o utoBupeoeldikoU G aoBevVeLC e UNOEVLIKN

Bupeoeldikn Aettoupyla eivan 1.6pg/ava kg BE.

* [lpoooxn otnv cuvumapén pAoloermvePpldLOKNC AVETIAPKELOC, YLATL OE
QUTN TNV tepimtwon Ba npEMeL va ponyeitat n Eévopén tng Beparmeiag pe

KopTL(OAN. (kivbuvoc ASLowvikng kpiong)




H AeBoBupotivn eival to vatplovxo aiag tng Bupotivng

I I
\ \ NH,
.{;._ 3 1 ;T
HO 5 ,—0—

—CH,—CH—COOH

Thyroxine (Ty)
3,5,3', 5" -Tetraiodothyronme

NeBoBupotivn

HO

NH,

CH;-C—COO Na"




Oeparneia YoBupeoeldblopou

e H ttAonoinon tng 660on¢ uoKATAOTOONC O TIPWTOTIAON
UTIoBOU peOELOLOUO YiveTal avaloya UeE TG TUEC TS TSH (otoyoc: 0,4-4,2
nU/ml) ava 2 prvec evw oe deutepomnadn oL upwva He TIC TIHEC TG FT4
(oto)0C: ota avwtepa puoLloAoyKA- Kal N atpoAnia v Tnv AqPn g

LT4 N 4 wpeg peta )
e Xopnyetital to mpwi o€ vnoteia kat cuotAvetal AnPn kade f AAANg tpoPng
30-60A apyotepa

* Ta teAevutaia xpovia, eKTOC oo Ta SloKLa UTIAPXOUV Kot Ta StaAvpata
AeBoBupotivne. XpNoLUOTIOLOUVTOL KUPLWE OE TIEP UTTWOELC

Sduoamnoppodnonc.




“The destiny of swallowed LT4”

z release from dissolution at
S ki I the formulation low pH

protein binding and
transport

absorption

PSS IS F— ____.._i_--_.__-

Nagy et al, Thyroid 2020



Anoppodnon diokiwv LTS

—>

AldAvon dwokiov-anatteitat 6§wvo pH
Xpovog dieAeuong:35£30°

Anoppoddrat to 60-80% tng xopnyouuevng 66ong
12/Mo: 15+5%, Xpovog Siehevong: 73’
NAotda: 29+14%, Xpovoc SteAeuong:31+8’
EWeoc: 29111%,
HEow Twv MCT8, MCT10 & OATP,A2 kat eAaxlota pe madntikr didxuon



Meputtwoelg Suocamoppodnong LT4

Table 1. Endogenous and exogenous factors interfering with L-T4 absorption

Foods Gastrointestinal Diseases Drugs

v'Food intake v H. pylori infection v Proton Pump Inhibitors
v’ Dietary fiber v Lactose intolerance v Ferrous sulfate

v’ Coffee v’ Celiac Disease v’ Calcium carbonate

v’ Pompelmo Juice v Jejunoileal bypass or other bowel resection v Sucralfate

v’ Soya v’ Inflammatory Bowel Disease v’ Sevelamer and other phosphate binders (e.g. Lanthanum carbonate)
v Chronic Autoirmmune Gastritis v’ Cholestyramine
v/ Biliary cirrhosis v’ Ciprofloxacin
v Raloxifene
v Aluminium hydroxide

v/ Orlistat




Mutoibnua (BapLc LTTOOLVPEOELSLOUOC)

Mua+O0Wonua

To puéoidnua nepleypadpnke amo tov William Miller Ord (1878) wg n
KALVLKN Kotdotaon 1iou odeiletal otnv abpolon kamolou eldouc YEANG

(LUEac) oTtov CUVOETIKO LOTO TIOU TIPOKOAEL oldnpa.

Medico-Chirurgical Transactions, vol. 61 (1878), p. 71



Muéoidnua

2oBapoc uTtoBUPEOELOLOUOC UE EKTTTWON TOU EMUTESOU oUVEISNONG AAAA OXL

arnapaitnTa Kwa.

Napatnpeital cuvRABwe oe NAKLWHUEVEG YUVAIKEG, LE adLAYVWOTO
UTIOOUPEOELOIOUO 1 KN CUMHOPpPWOoN oTN Beparmneia o€ ywwoto unmoBupPeoESIOUO
Kal ouvnNBw¢ ouvuTtapxeLl Aolpwén N Epdpayua touv puokapdiov  dAAo voonua. H

€kBeon oto YPUxoC
MoAU omavio aAAa €xeL upnAn Bvntotnta (20-60% ).
XapoKTnpLoTka ekdnAwvetal pe akpaio umoBeppuia (Ewg kot 27°C).

Xopnyouvtal UPnAEc dooelc T4 pe n xwplic T3 edv eivatl Suvatov evbodAepiwc.

Entiong xopnyouvtat uPpnAec SO0ELC YAUKOKOPTLKOELOWV.



MuZoidnua: KALVLKA XapaKTNPLOTLKA

Ekmtwon enUtESou cuveldnoNG-oTIAVLOL KWL

YroBeppuia (<32°C €wc ko 27°C)-tpocoxr UTOPEL VOl UTTOKPUTTITETAL
Aolpwén

Bpadukapdia

Yriovatplotpio

YrioyAukaipia

[EVIKEVULEVO oldNpa YwpLc eviumwpal

Yrotaon

2nUelo Kol cupmTWHOTa UTTOBUPEOELOLOUOU

EKAUTIKOC TTaLpay wv



Clinical features of myxedema coma

Decreased mental status
Hypothermia

Bradycardia
Hyponatremia
Hypoglycemia
Hypotension

Precipitating illness

Copyrights apply



814 Diagnostic Scoring for Myxedema Coma, Endocr Pract. 2014;20(No. 8) Copyright © 2014 AACE

Table 4
Diagnostic Scoring System for Myxedema Coma®
Thermoregulatory dysfunction (temperature, °C) Cardiovascular dysfunction
>35 0 Bradycardia
32-35 10 Absent 0
<32 20 50-59 10
Central nervous system effects 40-49 20
Absent 0 <40 30
Somnolent/lethargic 10 Other EKG changes® 10
Obtunded 15 Pericardial/pleural effusions 10
Stupor 20 Pulmonary edema 15
Comal/seizures 30 Cardiomegaly 15
Gastrointestinal findings Hypotension 20
Anorexia/abdominal pain/constipation 5 Metabolic disturbances
Decreased intestinal motility 15 Hyponatremia 10
Paralytic ileus 20 Hypoglycemia 10
Precipitating event Hypoxemia 10
Absent 0 Hypercarbia 10
Present 10 Decrease in GFR 10
Abbreviations: EKG = electrocardiogram; GFR = glomerular filtration rate.
2 A score of 60 or higher is highly suggestive/diagnostic of myxedema coma; a score of 25 to 59 is suggestive of risk for
myxedema coma, and a score below 25 is unlikely to indicate myxedema coma.
5 hO;:grbiﬁ(Sschanges: QT prolongation, or low voltage complexes, or bundle branch blocks, or nonspecific ST-T changes, or




Copyrights apply

Treatment of myxedema coma

Draw serum for T4, TSH, and cortisol.

Administer levothyroxine 200 to 400 mcg intravenously, followed by
daily doses of 50 to 100 meg, and triiodothyronine 5 to 20 mcg
intravenously, followed by 2.5 to 10 mcg every eight hours.™

Change to an appropriate oral dose of levothyroxine when the
patient can tolerate oral medications. (Oral dose is approximately
the intravenous dose divided by 0.75).

Hydrocortisone 100 mg intravenously every eight hours until
exclusion of possible adrenal insufficiency.
Supportive measuras:

Mechanical ventilation

Fluids and vasopressor drugs to correct hypotension

Passive rewarming

Intravencus dextrose

Caonsider empirical antibiotic treatment

Manitar for arrhythmias and treat when indicated

T4: thyroxine; TSH: thyroid-stimulating hormone.

* The lower end of the dose ranges is preferred in lower weight and
older patients and those at risk for cardiac complications. Refer to
accompany UpToDate topic on myxedema coma.



Hypothyroidism in hibernating brown
bears

* Brown bears hibernate to reduce energy expenditure during winter
months in order to survive prolonged periods of food scarcity. A study by
Frgobert and colleagues has shown that hibernating bears have reduced
levels of serum thyroid hormones (T4 and T3) and show physiological
features similar to those seen in humans with overt hypothyroidism,
including reduced basal metabolic rate, bradycardia, hypothermia,
constipation, and fatigue. Authors suggest that decreased thyroid
hormone signalling is a key mediator of hibernation physiology in brown
bears.



YNO kAwiko¢ YtoOupeoeLOLOUOC

TSH>4.0 pU/mL pe to 90% < 10puU/mL kot duCLOAOYLKEC
BupeoeldLKEC OPUOVEC.

EmavaAnyn TSH, FT4&Ab-TPO o€ 2- 3 pVvec mpo¢ aMOKAELOMO
napodikol umnobupeoeldlopov (avappwon amo Bupeoslditidec)
ErumoAaopocg 4-15%. Zuyvotepo aito n 6. Hashimoto

Xwpic ovpmtwpata (NALKIWHEVOL) N ATUTIN CUMTTTWHATOAOYLA
eVOELKTLKN LTTOO, oW KataBoAn, Enpo dEpua, SuokolAtotnta

YVWOLAKEC HLaTAPAXEC.



MetaBaon o€ KAWLKN VOCO

E€aptatot amno ta apxika entineda TSH (n mBavotnta avéavel otav n TSH>
12 to 15 mU/L) kat + anti-TPO antibodies

Whickham Survey: 1700 yuvaikec pue upnAn TSH & AbTPO, pe 20etn
napakoAolBnon, 4.3% ava £t1o¢ ekdNAwoav KAwLKO uto® (cumulative

incidence 55%) (Clin Endocrinol (Oxf). 1995)

82 women were observed for 9.2 years, the cumulative incidence of overt
hypothyroidism was 0 percent for subjects with initial TSH concentrations

of 4 to 6mU/L (Huber G et al, JCEM 2002)

Erntavadopd 6to $ucloloyko oto 46%



Ermuntwoelc tou YIMNOKAWIKOU YrtoOupeoeldLlouou

e Avuénuevn ocuvolwkn kat Kapdlayyetakn Bvntotnta
e Auénuevo kivbuvo yia Ztedaviaia Nooo.

* Auénuevo kivouvo yia Kapdlakn AvenapkeLo



Qupeotofikwaon & YrepQupeoELSLIOUOC

OQupeotofikwon: n KAWL Kotaotaon AOyw TieplooELOC

Bupeosldikwv oppovwv

YriepBupeoeldlopog: unepAettoupyia tov Bupeostdou adsva

nou odnyel og Bupeotoéikwaon



YTepOUPEOELSLOMOC

(KALVLKOC KAl UTTO-KALVLKOG)

* O unepbupeoeldLOPOC Elval AlyOTEPO GUXVOC Ao ToV UTTOBUPEOELSLOUO

Kol aravtd €we oto 1,3% touv mAnBbuopov.
* O unepBupeoeldlopog Slakpivetal oe:
KAwviko: YPnAa 0.0. & kateotaApevn TSH

YriokAwviko: Quotohoyika entinmeda ©.0. & kateotaApévn TSH



Altia Bupeotoéikwonc

YnepOupeoelSLONAG

Noooc Graves
To€wk moAvolwénc BpoyxoknAn
To€ko adevwpa

Oupeotoéikwon xwpic utepOUPEOELBLONO

Yrio&eia Bupeoelbitida deQuervain
Koataotpodn tou Bupeoedolg m.x. aptodapovn r aktvoBolia
AN N peyaAwv MocoTtNTWY BUPEOELSIKWV OPLLOVWY




YUUITTWHOTO Kol onpeio Bupeotofikwong

ZUPTTTWHATA
QYTtepavTidpaaTikOTNTA
UEuegpeBioToTnTa
QAuogopia
QAvuoaveia (€oTng
QE@idpwaon

QAioBnua TTaApwy
UKomwaon, aduvapia
QATTWAEI0 BAPOUS JE  OpPEEN
UAiGppoia

WlMoAuoupia
QOAiyounvoéppoia

Q libido

ZnueEia

QTayxukapdia (KOATTIK
Happapuyr)

JdTpouog
JABpoyxOoKnAn
dOepuo, uypod dEpua
JAAWTTEKIQ

dMuikr) aduvapia
QEyy0g puotraBeia

Q2 0otraon avw BAspdpou
(AauTrov Oupa)

I uvaikopaaoTia
JovuyxoAuan
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PERSPIRATION
EXCITABILITY

J’ NERVOUSNESS
RESTLESSNESS

FACIAL FLUSHING EMOTIONAL INSTABILITY
INSOMNIA
AGE 12 TO 50 YEARS
{USUALLY) EXOPHTHALMOS
PALPABLE LYMPH NODES G

(MAY HAVE THRILL AND BRUIT)

MUSCLE WASTING
WARM, VELVETY SKIN

SHORTNESS OF BREA

PALPITATION, TACHYCARDIA
POOR RESPONSE TO DIGITALIS

BREAST ENLARGEMENT;

GYNECOMASTIA IN MALE INCREASED APPETITE

LOSS OF WEIGHT oV 4 : A DIARRHEA (OCCASIONAL)

RAPID PULSE

TREMOR

WARM, MOIST PALMS LUBBING OF FINGERS

(IN SOME PATIENTS WITH

SEVERE EXOPHTHALMOS)
OUGOMENORRHEA:

OR AMENORRHEA

MUSCULAR WEAKNESS,

FATIGABILITY
LOCALIZED MYXEDEMA

A

CIBA




A&LoAOyNnon TNC XAAAPWONE TOU AVTOVAKAQOTIKOU Tou AXIAAEioU TEvovTa
otnv KAWLIKN €€€taon tou umtoBupeoeldLopou Kol utepBupeoeldLopou

Ficure 5. Diagrammatic Representation, Showing the Iden-
tifying Characteristics of the Achilles Reflex, with a Key to
Interval Nomenclature.

S indicates initial displacement, M point of maximum speed

of contraction, D end of contractile movement, H secondary

vibration wave, M, point of maximum speed of relaxation,

and F final point of movement in relaxation (often difficult
to determine accurately).

Lawson, J. D. (1958). The Free Achilles Reflex in Hypothyroidism and Hyperthyroidism. New England Journal of Medicine,
259(16), 761-764.



Turuikad ayiAAela avtavakAaoTika o€ unto & untepBupeoeldlopo

Ficure 6. Reflexes Typical of Hypothyroidism and Hyper-
thyroidism.
A=typical hypothyroid reflex before treatment. B=same as
A after treatment. C=typical hyperthyroid reflex before
treatment. D=same as C after treatment.



ZX. 69 - TpOUOC TWV XEIPQV



Awayvwon YrniepBupeoeldbiopou

KAwikOC untepBupeoeldlopog: | TSH (<0,4puU/mL) & MNT3/FT3 f kat FT4/T4

YmokAwKoc uttepBupeoeldlonoc: | TSH & ¢.t. FT4/T4 & T3/FT3




Noooc tou Graves

Juxvotepo aitio unepBbupeocldilopov (60-80%) amavtd Kupilwe OTLC YUVALKEC

AUTOAVOCO VOoNUA. ALEYEPTLKA AVILOWHATO KATA Tou urtodoxea tng TSH (TSI:
thyroid stimulating antibodies). 2to 80% aveuplokovtatl BeTika Kal ta

avtiowpata Ab-TPO aAAd dev amoteAouv To atlo TS vOoOoU

O Bupeoeldnc adevac eival dtoykwpevog (X2-3 tou puotoloykol) Kal pmopet

va akolyetal puonua
JUVUTTAPXOUV EWOUPEOELOIKEC EKONAWOELG :
- Bupeoeldikn opOBaApomabela

- Bupeoeldikn deppatonddela




KAwikég ekdnAwoelg tng v.Graves




Madoyevela TNG v. Graves

A Theoretical Model of Intrathyrondal Graves' Disease

Interleukin-17 RANTES

Infi Itratlon of
lymphocytes

; dendntlc cells, and
macrophages

Mty

COLLOID

Graves’ Disease, NEJM 2016



Oeparneia unepBupeosildiopou

AvtilOupeoeldika pappaka, avacteAAouv tn cuvBeon Twv BupeoeldLkwy
opHovwyv (Belovapuidec: KappipaloAn, MebipaloAn kat mtpomuABeloovpakiAn).

[MopEVEPYELEC: AKKOKLOKUTOPOLULO-NTIATOTOELKOTNTA
Padievepyo wdlo- Mapevepyelec: enmdeivwon BupeoeldikAg opOaAponabelag

Oupeoclbektoun: EnumAokeg — YriomapaBupeoeldLopoC Kal KAKWaoN K.

AapuyyLkoU veUpou




Ta avtilBupeoeldika papuoka avaotEAAoUV Tn ocuvBeon Twv
OO0 (Bruata 4 ko 5)

Thyroid hormone biosynthesis

Plasma Thyroid follicular cell Colloid

Thyroglobulin

DIT

Tyrosine

Peripheral

tissue

-

14 §B &

H PTU avaoTtéAAEL KaL TNV
TEPLPEPLKI) LETATPOTIN
Tn¢ T4 o T3




Oupeoelbilkn opOailuomaPela (GO)

AmtoteAel tn ouxvotepn e€wBupeoeldkn ekdnNAwaon tng v. Graves (= 20-

25% twv acBbevwv pe v. Graves)
Elva autodvoon Slatapaxn

Xapaktnpiletal ano avénon Tou oykou Twv e€0POAALLWY HUWV KaBwWC Ko

Tou ortoBoBoABikol Autwdouc kot cuvOETLIKOU LoToU .

KUploc mpodLaBeotkog mopAdyoviag To KATVIoMa dAAA KAl n xopriynon

padlevepyou wdiov (wg Beparmeia tov unepBbupeoeldiopol)




MaBoyEveLa TNG OUPEOELSIKNG 0POANUOTIAOELAG

B Theoretical Model of the Pathogenesis of Thyroid-Associated Ophthalmopathy

Infiltration of
the orbit

Interleukin-13
Interleukin-6
Interleukin-12
Interleukin-16
~ Interleukin-17

— regulation

TR N

- .
%ﬁﬁm‘L

Hyaluronan and other
glycosaminoglycans

Inflammatory molecules
Thyrotropin receptor
Thyroglobulin

Other thyroid antigens

Orbital fat |
expansion \

Orbital tissue volume
expansion, proptosus, and
optic nerve compression

Graves’ Disease, NEJM 2016










JUMITTWHOTA Kot onpeia ©0

E€0pOaApog

AloBnpa E€vou ocwpatog

Aakpuppola

QwtodoBia

MNeplodBaAULKO oldnua

Ownua enunedukota (chemosis)
urtepaLpia enmepukota

ALoykwaon ey kavoidag

AAyOC KaTA TNV Kivnon Twv odpOaApwv
AutAwrtia

AnwAegLa 0paonG




[ayuvon oUaAUOKIVNTIKWY LUWV




Superior / Trochlea
rectus /

Superior
oblique

Lateral rectus Medial rectus

Inferior
rectus

Inferior
oblique

Anterior view of the right eye






Méetpnon tou e€0pOaApou pe to e€opOaAuopetpo tou Hertel

Ewk. 1 EEopBaApopeTpo




Méetpnon tou e€0pOaApou pe to e€odpBalpopetpo tov Hertel




Extipunon g SpaotnpLtotntac (PAeyUovG) TS VOoOU

Assessment of activity

2ypeia war ovunrOnara
1. Spontaneous retrobulbar pain Avtépato omoboforfikd diyog
2. Pain on attempted upward or dov Akyog katd my kivion oy oplaiudy
3. Redness of eyelids Epdnua BAegdpeoy
4. Redness of conjunctiva Ymepaipia emmepukdta
5. Swelling of caruncle or plica Eyyipwon
6. Swelling of eyelids Aéyrman eykavBidag
7. Swelling of conjunctiva (chemosis] Qionpa frepapoy

Assessment of activity by the clinical activity score
(CAS)*. CAS < 3 = inactive GO; CAS > 3 = active GO



Exktipnon tng Baputntac tng 0.0

© 2021 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

Graves' orbitopathy severity assessment!!

Grade* Lid retraction Soft tissues Proptosis 1 Diplopia Corneal exposure Optic nerve status
Mild <2mm Mild involvement <3mm Transient or absent Absent Normal
Moderate 22 mm Moderate involvement 23 mm Inconstant Mild Normal
Severe z2 mm Severe involvement z3 mm Constant Mild Normal
Sight threatening - - - - Severe Compression

Upper limits of normal

Black populations

White populations

Asian populations

F/IM =23/24 mm

F/IM=19/21 mm

F/M =16/17 mm (Thai) or 18.6 mm (Chinese)




100

disease disease
activity severity

Ik

50

25

A B fime

Eikova 1. Hypothetical relationship between disease activity and disease severity in the natural
history of Graves’ ophthalmopathy



Oeparmela tnec O0

* H avtipetwriion e€aptatat ano to Baduo tng dAsypovic & tnv Baputnta tTng vooou

* To yeVLKA HETPA TIOU TTIPOTELVOVTAL E(VaL: amoKATAOTOON €VOUPEOELSIOUOU,

Slakomn kamviopatog Kot xopriynon oeAnviou (semed)

* Tormkéc Beparmeieg (N xprion yvoAlwv nAiov yia tn dwtodoPia, xpaon texvnIwyv
Sakpuwv 1 adowpwv , edv urtdpxel AayoPOAALOC CUVIOTATOL TO OKETTAOMA TWV
opBaApwyv otn SlapkeLla Tou UTIVOU yla va armodeVUYETAL N VUKTEPLVI ENPOTNTO TOU
kepatoeldouc, n youavedLdivn kat ol oPpOaALLKEC OTAYOVES B-avVTAYWVLOTWY EXOUV

xpnotpornolnBel yia tn BeAtiwon tn¢ avaomaong Touv avw PAedpadapou



Oeparmela tnec O0

e Je pETPlLa TpOC coPfapn evepyn odpBaApomnabela mpoteivetal n IV xopriynon
uPnAwv 0800wV YAUKOKOPTLKOELWOWV 1 OVOOOKOTOOTAATIKWY  BLoAoylkwv

TIOPAYOVTWV.

e ©Otav amelleltal n Opacrn, OCUUTEON TOU OTTIKOU V. N €AKOC KepATOELO0UC

OUOTAVETOAL XELPOUPYLKI QLTTOCUUTILEST TOU 0POBAALLKOU KOYXOU



To&ko adevwua Kat toAvolwdnc ToéLtkn BPOYyXOKAAN

Toxic nodular
goter

Toxic adenoma




MovtéAo oxnuatiopol PpoyxoknAng kat Bupeoeldikwy 0lwv
To BpoyxoknAoyovo ep€Bilopa oto mapdadetypa eivat n wdomevia

hypertrophy

) i\/lodlno doﬂcloncy>

hyperplasia —— I

goiter with cell expansion of cell

clones containing a clones
somatic mutation

with advantageous
mutations leading to
hol (or cold) nodules

impaired
hormone

Synthesis
\ single cells with
proliferation somatic mutations

H202 7 \
free radicals ? mutagenasis

Krohn et al. e Pathogenesis of Euthyroid and Toxic Multinodular Goiter. Endocrine Reviews 2005




To&ko adevwua

Extracellular domain

'| [l "l |||‘l ,»' || l '[I !
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Transmembrane
domains

Activating mutations

T Cell growth, differentiation

<«+——— cyclic AMP
T Hormone synthesis y
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Ta toéka adevwparta, gival
LOVOKAWVLKA Kal odpeilovtal o€
OWATIKEC EVEPYOTIOLNTLKEC

pnetaAAayec tou TSHR i} twv Gsa

‘Hruua Bupeototikwon

Qeparneia: avtilBupeoeldika,

xopniynon padtlevepyou twdiov i

Bupeoeldektoun




Yrto KAwikoc YriepBupeoelblopocg

0.6-16%
EvSoYEVAC i} LATPOYEVAC

200 ekatoppupla Aapavouv LT4 maykOouLa, EK TwV OTIOLWV €W Kol

10 25% €xouv xapnAn TSH (Taylor PN et al, JAMA Intern Med. 2014)

ACUUTTTW MATIKOL | €X0UV ATILOL/ATUTIOL CU ITTW LLOLTOL UTTEPO

Mo Stayvwon xpetaletal emavalnyn tng TSH, T3 & FT4 og 1-3 pnvec.
Oa npeMeL va amokAeloOouv ala aitia xapunAng TSH, onwc¢ dappoka

Me tn dtayvwon Ba nmpemeL va aveupebei to altlo.



Eruntwoelc tov YNOKAWwIKoU YriepOupeoeLOLOUOU

Auéavel tnv yevikn kat KAl Bvntotnta
Au&Avel TNV enimtwon tng otepaviaioc vooou, KOATILKNC
LOPUOPUYNC KOl KOPOLAKAC OLVETTAPKELOLC

E€EMEN o€ kKALVIKA vOoo (0,5 €we 8% ava £toc, avaAoya LE TO

BaBuO Kol TO UTTOKELEVO Voo Ua)

AUEAVEL TNV EMLITTWON TNG OOTEOTIOPWONCE KOLL TOL KOTAYLOLTOL

O€ EUUNVOTIOUCLOKEC YUVOLKEC

lowc podlabeTeL o€ Avola



OupeoelditioeC

O o0poc BupeoelditOeC eivall YEVLKOC Kall
rniepltAapPavel SLopopeTIKA VOO LLOTA TTOU

nipocBaiouv to Bupeoeldn adeva.




O dLadopec BupeoeldLTIOEC- ETEPOYEVN QLTLOL TOUC

Type Synonyms

Hashimoto’s thyroiditis Chronic lymphocytic thyroiditis
Chronic autoimmune thyroiditis
Lymphadenoid goiter

Painless postpartum thyroiditis Postpartum thyroiditis
Subacute lymphocytic thyroiditis

Painless sporadic thyroiditis Silent sporadic thyroiditis
Subacute lymphocytic thyroiditis

Painful subacute thyroiditis Subacute thyroiditis
de Quervain’s thyroiditis
Giant-cell thyroiditis
Subacute granulomatous thyroiditis
Pseudogranulomatous thyroiditis

Suppurative thyroiditis Infectious thyroiditis
Acute suppurative thyroiditis
Pyrogenic thyroiditis
Bacterial thyroiditis

Drug-induced thyroiditis
(amiodarone, lithium, interferon
alfa, interleukin-2)

Riedel's thyroiditis Fibrous thyroiditis

Pearce E et al, “Thyroiditis”, NEJM 2003




AN Oupeoelditidec

Table 2. Characteristics of Thyroiditis Syndromes.*

Characteristic

Age at onset (yr)

Sex ratio (F:M)

Cause

Pathological findings

Thyroid function

TPO antibodies

ESR

24-Hour 123| uptake

Hashimoto’s
Thyroiditis

All ages, peak
30-50

8-9:1

Autoimmune

Lymphocytic infiltra-

tion, germinal
centers, fibrosis

Hypothyroidism

High titer,
persistent

Normal

Variable

Painless
Postpartum
Thyroiditis

Childbearing age

Autoimmune

Lymphocytic

infiltration

Thyrotoxicosis,

hypothyroid-

ism, or both

High titer,
persistent

Normal

<5%

Painless
Sporadic
Thyroiditis

All ages, peak
3040

2:1

Autoimmune

Lymphocytic infil-

tration

Thyrotoxicosis,

hypothyroid-

ism, or both

High titer,
persistent

Normal

<5%

Painful
Subacute
Thyroiditis

20-60

5:1
Unknown
Giant cells,

granulomas

Thyrotoxicosis,

hypothyroid-

ism, or both

Low titer, or ab
sent, tran-
sient

High
<5%

Suppurative
Thyroiditis

Children, 20-40
1:1

Infectious

Abscess forma-
tion

Usually euthy-
roidism

Absent

High

Normal

Riedel's
Thyroiditis

30-60

3—4:1
Unknown

Dense fibrosis

Usually euthy-
roidism

Usually present

Normal

Low or normal

* Information is from Farwell and Braverman.1 TPO denotes thyroid peroxidase, ESR erythrocyte sedimentation rate, and 123| iodine-123.




Ynoéeia Oupeosiditida ( De Quervain i Granulomatous)

MAeypovi) tou Bupeoeldoug kat Kataotpodn Twv OUAAKLWEWY KUTTAPWYV TOU adéva
HE AMOTEAECHA TNV EKAUON TWV 6N OXNHATIOUEVWY BupeOELSIKWV oppovwy (T4 Ka
T3) ko Bupeotolikwon.

Enwduvn 810ykwon tou Bupeoeldou ¢, epnUpeto, Kakouxia, puaAyieg, apOpoadyieg
KOl GU UITTWwpato UtepOupeoetdopol. O adévag eivor SLOYKWHEVOG Kol GKANPOG Kol
Wlaitepa enwduvoc otnv YnAddnon kot o TOVOC HIOPEL va avTavoKAd HEXPL TV

ywvia tng katw yvadou.
H dtayvwon ouxva SLtaAaBeL emeldn n KAVIKA €lkOva mpooopolalel pe papuyyitda
Eviote petavaotevtikig

Tpwprndwa TKE/uPpnAn CRP/undeviki mpdocAnyn tov p/d (padlevepyo twdio
TEXVATLO) oTo omvOnpoypadnua




Ynoéeia Oupeociditida (n De Quervain [ Granulomatous)

 Hvoooc akoAouOei 3 otadia:

- 1° otadio: Bupeotolikwon

- 2° ota610: UTOBUPEOELBLOMOG

- 3° gtddlo: anokataotaon ( o€ £€va HLKPO TOGOO0TO TwV acBevwv n BAARN

Sev amokaBiototat Kot TaPOUEVEL LOVLOG UTtOOUPEOELOLOMOC)

* H Oepancio nep\apuBaver apxLKa xoprlynon ooTpivng Ko
npornpavoAovne (B-armoKAELOTAC) KoL OE N OLVTAITOKPLOT QVTLKOTAOTOON

TNG aoTPivnG oo Kopt{avn




Ynoéeia Oupeosiditida- mopeia
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Figure 2. Clinical Course of Painful Subacute Thyroiditis, Painless Postpartum
Thyroiditis, and Painless Sporadic Thyroiditis.

Measurements of serum thyrotropin (TSH) and iodine-123 (123]) uptake
show thyrotoxicosis during the first three months, followed by hypothyroid-
ism for three months and then by euthyroidism. T, denotes thyroxine.




Yrio€ela Qupsosditiba (De Quervain n Granulomatous)

loToAOYIKA YapaKTNPLWETOL ATTO TO VIYOVTOKUTTOPO

Multinucleated
giant cell (MGC)

Macrophage fusion
induced by interleukin-4




> UvOpouo vooouvtoc euBupeosldikou
(non-thyroidal illness syndrome)

Napotnpeitol og euOUPEOELOIKA ATOUO TIOU VOoOUV yLa ortolodrmote Adyo

XOopaKTNPLOTIKA pelwvovTal ta enirneda tng T3 Ko lvol TOo0 XapunAOTeEpA 000 TILO

arneANTKo yla tn {wn €ival to voonua

2e TOAU OoOPOPEC KATAOTACELG HUMOpEL va tapatnpenBetl eniong ttwon tng T4 kat TSH,

Sdivovtac tnv elkova deutepomabolc urtoBupeoeldlopol

H attioAoyia tou eival ToAUTIAOKN KoL £V HEPEL AOLEUKPIVLOTN. ZNUAVTIKO pOAo dalveTal
va Stadpapatilel n avaoTtoAr) tne Spdonc tng amoiwdvaong | evw enayetod n |, etot

oxnuatiletal n pun dpaotikn rT3

Aev amtauwtel Oepareia ko oL HETABOAEC TwV BUPEOELSLKWV TIOPALETPWV ETTAVE PYOVTOLL

0T0 GUCLOAOYLKO PETA TNV OVAPPWON




Thyroid function tests in nonthyroidal illness
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Schematic representation of the changes in thyroid function tests in patients with nonthyroidal illness

of increasing severity.

rT3: reverse tniodothyronine; T4: thyroxine; TSH: thyroid-stimulating hormone; T3: triodothyronine.

Copyrights apply



fuvaika 53 eTwv otn MEO xwpic LoToplkd BupeoeldLKOU VOO ILATOC

Hp. Eykpionc: 27/09/2021 12:00

AIIOTEAEXMATA EEETAXEQN

Heprypaoen e€étaong EvpeOcica Ty Twég Avagopdac Evinrikov
T3 (TpumdoBvpovivn) < 0,20 ng/ml 0,8-2,0

TSH (®vupeoedotpomog) 1,640 mIU/L 0,270 - 4,2

FT4 (EAebOepn T4) 0,70 ng/dl 0,8-2,0

Hu. Eykpiong: 13/08/2021 12:56

AIIOTEAEXMATA EEETAXEQN

Ieprypaon e€étaong EvpeOscica Tyun Twég Avagopac Evniikov
T3 (TpumdoBvpovivn) 1,13 ng/ml 0,8-2,0

TSH (Gvupeoetdotpdmoc) 1,70 mIU/L 0,270 -4,2

FT4 (EAevOepn T4) 1,19 ng/dl 0,8-2,0




ApLodapovn kat Bupeoeldng

Auodapovn
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1
. Hooc-G~NH2  HooC-G~MHZ  HooC-G~NHZ
Tyrosine H K H

Thyroxine [T4)] Triodothyronine  "Reverse T3"
(r3) [inactive]

- type lll antiarrhythmic agent

- To HOpLo TNG HOLALEL LE TIC BUPEOELSIKEC OPLLOVEC KOl TIEPLEXEL LWSLO, TO OTtolo armoTteAEL

10 39% TOU popLaKoU NG Bapoug

- JuvnOBelc ooslc Twv 200 mg/d €xouv oag anotéleopa TNV GOPTLON TOU OPYAVIOUOU HIE

doappakoloylkéc 6ooelc Lwbdilou

- AmoBnkevetal 0To ALTIOC KAl £TOL TIAPAUEVEL > 6 UNVEC PETA TNV SLAKOTIA TNG




ApAoELC TNG aplodapovng oto Bupeoedn

To poplo TG Wtopei va eival Towo yla to BuAakuwdn kutTapa

AVOOTEAAEL TIC ATTOIWOLVAOEC

E€attiac tng uPnAN G EPLEKTIKOTNTAC TNC O LwOLO TIPOKAAEL
uTtepBupeoeldLOPO €€ LWSLOLVYWYV (Jod-Basedow daivopevo) aAla kat

UTIOBOU PEOELOLOUO OE ETUAEYUEVEC TIEPUTTWOELG




Alatopayec tnc Bupeosldiknc Asttovupyloc amo autodapovn

Table 3. Features of Amiodarone-Induced Thyroid Dysfunction.

Feature Type | Thyrotoxicosis Type Il Thyrotoxicosis Hypothyroidism

Mechanism Excess iodine (common in Destructiveinflammatory  Excess iodine (common in
iodine-deficient areas) thyroiditis iodine-sufficient areas)

Thyroid antibodies Often present Usually absent Often present

Thyroid function Thyrotoxicosis Thyrotoxicosis Hypothyroidism

24-Hour 23| uptake* Low in iodine-sufficient re- <5% Usually low in iodine-
gions but may be normal sufficient regions

or increased in iodine-
deficient areas

Findings on color Doppler  Hypervascularity Reduced blood flow Variable
ultrasonography
Therapy High-doses of antithyroid High doses of cortico- Levothyroxine sodium
drugs — possibly potas- steroids, iopanoic
sium perchlorate, or acid

- 'EXEL onuaoia yiati n avtpetwnion ivae dtadpopetikn !!

- SOS: EAeyxo¢ tnG BupeoeldIKkAC Asttoupyiag npv TNV Evapén Oeparmneiog pe

olpLodapaAvn Kol 6TV CUVEXELA ava 3NVOo




Enidpaon tng KUnonc¢ otn Bupeostdikn Aettovpyia

H B-xoplakn yovadotpodivn (hCG) mapayetal ano Tov mAakoUuvTa Kot
auvéavetal otnv KUNonN UE LEYLOTN TN oTo TEAOC Tou 1°Y tpuRvou. H hCG
ExeLtnV OLa a-umoopada pe tnv TSH kat cuvdEstal pe Tov umtodoxea NG

KOlL ETOL UTTOPEL VA TIPOKAAECEL TIAPOS LKO UTIEPOUPEOELSLOUO.

MoAU vPnAa entimeda hCG mpokaAouv UTtEpPEUEDN TNC KUNONG KoL TTPOKOAO UV

ATtLo uTtEpBUPEOELOLOO.

Ta olotpoyova avéavouv ta enimeda tng TBG kal £ToL mapatnpouvtal
VP NAEG TLHEG T4 kat T3 evw Tta eAsUBepa KAAO AT TTOPOEVOUV OTO

ducloloyko

AuEnuévn vedpLkn amékkpLlon lwoiou omoTte o€ MEPLOYEC LE LWOOAVETIAPKELD

uropet va mpokAnBeil utoBupeoeldLopog Kol BpoyxoknAn




H peyaAn avénon tnc hCG oto tEAoC tou 1°Y TpLuRvou KUNonG

hCG

I I l [ >

I
0 10 20 30
Gestational week



AMOYEC TwV BuPEOELOIKWVY TAPAUETPWY OTNV KUNON

— — TBG — hCG
----- Total T4 - - - TSH
0O 4 8 12 16 20 24 28 32 36 40
Weeks of gestation




BpoyxoknAn kot olwdnc Oupeoeldikn vOoOC




ArtAn BpoyxoknAn

OpoloyevAc avénon tou neyEBoug tou Bupeocldouc adsva.

e Altwa: lwbdomevia, avtodavoon Bupeoeldikn) voOooc, EANOTTWHLOTIKA

ouvBeon OO0, Belokvavika, otaupoven Aaxavika

e JUVNOWC LCUUTTTWHATIKA EVW €AV €lval TTOAU peyaAn TiLeleL Tov

olocodayo Kal Tpaxeia.

* Ooov adopa tn Beparmeia tnc yivetal xyopnynon wolouv oe
lwooTmevia, N AVTLETWTILIETAL XELPOUPYLKA OE TIEP LMTWON TTOU

OLOKEL TILEOTIKA PaLVOLLEVAL.



TpaxnAwkn 810ykwon

* Qupeoeldikoc olog (kaAononc n kakononc)

* TpaxnAtkoc Aspdadévac (avtidpaoTikog

/kaAonBng R dinbnuévog/ kakondng)

* Kbotn BupeoyAwaoLkou TtOpou (KEVTPLKA)

* Bpayylakn Kuotn (mAaya)

*NapaBupeoeldikn KUoTN N adEvwua

*[NapayoyyAlwua




Kbotn BupeoyAwoikov topou

Observe movement
of any masses...

No movement
Thyroid gland mass
Lymph node

Upward movement
Thyroglossal cyst

-

GEEKYMEDICS.cop




Avixveuon Kat avtipetwriton Oupeoetdikov 6lou

OCoc eival pila Slakpurr) amelkovioTik) aAAoilwon EVToc Tou mapeyXUOTOC.
Elvai oAU ouyvol (Ewc kot 60% Twv evnAikwv dpEpeL Eva 00)

H cuyvotnta Toug auéaveL Pe TNV NALKLAL Ko Elvall CUXVOTEPOL OTLC

YUVOLLKEC.




To KAWLKO tpoBAnua twv Bupeosldikwv 0lwv

O AMOKAELOMOC TNC KakonOeLac.

H ruBavotnta twv 6lwv, cuAAAPBSNV, yia kakonBela eival 1-5%. Qotooo,
OUYKEKPLULEVA UTIEPNXOYPOPLKA XOPOKTNPLOTLKA TWV 0wV auéAvouv TnV
nbavotnta autr oto 90%.

To 50% twv BupeoeldIKWV KapKivwy eivat pikpd abBwa veoTAdoOTO Ta OTtolal

evOEXOUEVWC OEV £XOUV KALVLKA onuaoia, Ta omoia Opwe armaé kol avepeuBolv

XELPOUPYOUVTOL KAl AUEAVETOL £TOL N VOO POTNTA.

Emiong n mpwiLpn avixveuon ULKPOKAPKIVWHATWY O&V €XEL 0ONYNOEL O€ TIEPETALP W

Helwon tng AdN Hkprg BvntotnTag amo Tov kapkivo Tou Bupeoeldolg

Mot Toug maparmavw AOyouc Sev cuoTAVETAL UTIEPpNXOYPAPLKO screening Tou

Bupeoeldolcg



Méetpnon TSH

e

QuaotloAoyikn/udnAn

KOATEOTOALEVN

z e I I
Avaloya e Ta UTTEPNXOYPOD LKA
/\ XOPOKTNPLTIKA Kol TO pHEyeBog Tou 0lou

Slevepyeitat FNA

PUxXPOS 050G #

MNapakoAolBnon unepBbupeoeldilopov



>TiivOnpoypadnuata

COLD NODULE

pyramidal

lobe \

-

GRAVE DISEASE

hot and cold nodules

\‘ g,

TOXIC MULTINODULAR

4

HOT NODULE

suppression of
remainder of gland

S

AUTONOMOUS NODULE

RAIU<5%

THYROIDITIS




Mowoucg Puxpouc 06louc MOPOAKEVTIOUUE;

* JuvnObwc olouc >1-1,5 ek

* OCouc < 1ek, cuvnBwCc dev TOUC TTAPOAKEVTOUUE
EKTOC KOl EYOUV TTOAAA UTTIOTITAL UTIEPNXOYPADLKA
XOLPOKTNPLOTLKA Yol KotkonBeLa, dlamiotwvovTtol
dNBnuevol tpaxnAkol Aspdadevec N Exouv

e&wBupeoeldLKn emeKTOON




YTiomtal UTTEPNXOYPOLPLKO XOLPOALKTNPLOTLKAL

Characteristic

Composition
Echogenicity
Shape
Margins

Echogenic foci

Cystic

Hyper/isoechoic, Hypoechoic
anechoic (cyst)

Wider than tall _

Smooth, indistinct Irregular

None, comet-tail




BENIGN TI-RADS 1
Cystic (0)

NO FNA

pure cyst



@ INTERMEDIATE TI-RADS 4

AMERICAN

THYROID - e
uspicion
FOUNDED 192>

Hypoechoic (2) solid (2) with regular margins (0)

FNA >1cm




@ HIGH Suspicion TI-RADS 4/5 ﬁfAAB“E“ag

it ENA >1cm

FNA >1cm All Solid (2)

—— —

Ifmarkedly hypoechoic (3)

Hypoechoic(2), irfeg margin(2)
TR4

Hypoechoic(2), irreg margin(2)
punctate echogenic foci(3) TR5

Hypoechoic(2), irreg margin(2),
taller than wide(3) TR5

Hypoechoic(2), interrupted rim
calcification(1) with soft tissue

extrusion (irreg margin 2) TR5

Hypoechoic(2), extrathyroidal
extension(3) TRS

suspicious left lateral lymph
node




YnepnxoypodLka XapoKTNPELOTIKA TWV 0lwv

High
Suspicion
70-90%

Intermediate
Suspicion
10-20%

Low
Suspicion
5-10%

Very low
Suspicion
<3%

microcalcifications
hypoechoic nodule

liregular margin___
R ——— .

s;;onglfocm

hypoechoic
taller than wide

hvad

regular margin

~

artially cysti¢ n@Stspicious
eatures

-
- T !

hypoecho - :"
,n,.,rup‘% ealeifieation Jn0dule with ircegular margins,
with soft extrusion suspicious left lateral lymph nodé™

- -

hypoechoic, lrtegular
margins, extrathyroidal
axténsion

partially cystic no suﬁ; features




FNA (fine needle aspiration)- Bioyia pe Aemti) BeAovn

1. Me ynAdadnon
2. Me unepnyoypadiki kabodnynon




AnoteAéopata FNA

KaAoriBeta (apvnikn)
KakonBela (Oetikn)

Mn-8LayvwoTIkA
(UN-WKavormoLNTIKA)

Yromtn (indeterminate)

65 <1
5 > 99
20 <3
10 20




THYROID

Volume 19, Number 11, 2009 ARTICLE

© Mary Ann Liebert, Inc.
DOI: 10.1089 /thy.2009.0274

The Bethesda System for Reporting Thyroid Cytopathology

Edmund S. Cibas' and Syed Z. Ali“



KutapoAoyikn taéivopnon twv olwv katd Bethesda

Copyrights apply

TCPUT Uy iyl via Ly wwpaumomygy

Diagnostic )
Bethesda class 9 Cancer risk
category
I Nondiagnostic 5to 10%
(unsatisfactory)
I1 Benign 0 to 3%
I11 Atypia of 10 to 30%
undetermined
significance (AUS) or
follicular lesion of
undetermined
significance (FLUS)
IV Follicular neoplasm 25 to 40%
(or suspicious for
follicular neoplasm)
v Suspicious for 50 to 75%
malignancy
VI Malignant 97 to 99%

Data from: Cibas ES, Ali 5Z. The 2017 Bethesda system for reporting
thyroid cytopathology. Thyroid 2017; 27: 1341,




Yniepnxoypadka XopoKTNPLOTIKA TpaxnAltkwv Aspdpadévwv

Fig. 3. Normal lymph node. Fig. 4. Indeterminate cervical lymph node:  Fig. 5. Cervical lymph node metastasis.
absence of hilum and round shape.

Leenhardt L, Erdogan MF, Hegedus L, Mandel SJ, Paschke R, Rago T, Russ G 2013 Eur Thyroid J 2:147-159



TUTOL KOPKIVOU TOU OUPEOELOOUC

OnAwdec kapkivwpa (84%)
Otwya dtadpoporolnuévoc (6%)
Muehoeldég kapkivwpa (4%)
Kapkivwpa amno k.Hurthle (2%)
OuAaKkLwdeC kapkivwua (2%)
Avarm\aoTiko kopkivwpa (1%)

AMoa (1%): Aépdwpa non-Hodgkin,

ILETOLOTAOELC K.OL.

A Thyroid Carcinomas
Anaplastic thyroid Hurthle-cell

carcinoma, 1% carcinoma, 2%
Poorly differentiated Other, 1%
thyroid carcinoma, 6%

Medullary thyroid—l

carcinoma, 4%

Follicular thyroid
carcinoma, 2%

Papillary thyroid carcinoma,

84%

N EnglJ Med 2016;375:1054-67




AwodpopononULEVOC KAPKIVOC OUuPEOELOOUC

To BnAwdec kapkivwpa tou Bupeostdboug pali pe 1o OnAwdeg amoteAolvv
1o SladopormolnpeEVO KapKivo Tou Bupeosldouc. Ta KaPKLVIKA KUTTOpO
Statnpouv TL¢ LBLOTNTEC Tou PucLloAoykol BuAaKlwSouC KUTTAPOU, £T0L

LItopouv va ipooAapavouv twdlo kal va cuvBETtouv Bupeoodalpivn.

To AKO €xeL kaAn BloAoyikn ocupmepidpopad pe TV AsloPnoia Twv

acBevwv va avnkel oto otadlo I, pe emBiwon otn 10etia 98-100%.



EruénpuioAoyika otoxeiot OnAwodouc KopKIVWHATOC

H enimtwon tou BnAwdouc kapKlvwpato¢ tou Bupeoetdbolc au&avel

TIAYKOOULWG Ta teAevutaia 20 €tn, WbLaitepa oTLC Yuvailkeg 25-65 etwv.

H avénon aut) adopd Kupiwg ta HIKPOBONAWON KOPKIVWHOATA Kol N
Bvntotnta mapopevel otabepr) odnywviag OTO OCUMTMEPOCHA, OTL N
avénon auty odeldetal  Kuplwg otnv  gupeiat xpAon | Twv
uttepnyxoypadnuatwy  tou  Bupeosldolc  Kal  otnv  avixveuon

OLOU UTTTW HOTLKWY OYKWV.




Rate Per 100,000 Persons

Cancer Stat Facts: Thyroid Cancer
https://seer.cancer.gov/statfacts/html/thyro.html
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Rate of New Cases v Death Rate

New cases come from SEER 13. Deaths come from U.S. Mortality.



Oepamneia tov diadopomolnpEvou Kapkivou tou Bupeoetdou¢

* Noalaldtepa, OAot oL acBeveic urtofarlovtayv o€ oAlkr) BupeoelOEKTOUN, LETEYXELPNTIKA
xopnynon padievepyou lwdiou (RAI) kot otnv cuvéxela Beparmeia pe Bupotivn wote n
TSH va eivat kateotaApévn (<0.1puU/mL).

* JNpepa, n Beparneia tou ONAwdouc Kol BUAAKLWSOUC KAPKIVWHATOC Tou Bupeoeldoug
(AladboporonueEvoc Kapkivog) e€atoptke UeTal, avaAoya e TNV TIBavOTNTA UTTOTPOTIA G
A Bavartovu.

* To daopa tneg Oeparmeiac mephapPavel tnv evepyn moapakoAouBbnon (OxL XELpoupyeio)
yta ta low-risk pikpoOnAwdn, tnv AoBektoun r oAlkr Bupeosldektopun Pe A Xwpig

Aepdadeviko kaBaplopod. H xopriynon padtevepyou twdiou (RAI) yivetol eTAEKTIKA.



H cUyxpovn mpocEyyLon yLo TNV OVTLLETWTILON TWV HULKPOONAWS WV KAPKLVWUATWV
Tou Bupeoeldouc xapunAou kivduvou (low-risk papillary thyroid carcinoma dnAadn

Xwpic StnBnuévoucg TtpaxnAtkouc Aspdadévec katl EwBupeoeldikn emMéEKTaon)

Evepyn mapakoAouBnon (Active Surveillance): MNa pikpoU peyéBouc (Hikpotepa amo 1 cm) ko
XopNnAoU KwvéUvou pikpoBnAwdn kapkivwpata xwplc evoeifelg emBetikotTnTag, n
TtapakoAouBnon xwpic Apeon XELPoOUpPYLKN eMEUPBaon lval pa eVOAAOKTLKY oTpaTnyLKh. Auti

TePLAAUBAVE L TAKTLKN TTapakoAoUOnon He umtepnxoypadnuata.
*  EQv MpoXwprOOUUE OE XELPOUPYELO TOTE cuoTHVETAL AOPBEKTOUN

* Amnoduyn padtevepyoul twdiou (RAI) wg ablation



MikpoOnAwdn (OnAwén <1lek) xapnAouv Kwwduvou avti
AoBEeKTOUNG

e Evepyn mapoakoAovOnon

e ultrasound-guided minimally invasive treatments (MITs)

surveillance possible surveillance non-recommandée




O 1davikoc vmoyndLoc e LKPoONAwdeC via ntapoakoAovOnon avtl yia
YELPOUPVELO

The ideal patient is usually older than 60 years of age with a thyroid nodule
with well-defined borders and surrounding normal thyroid parenchyma who is
willing to accept an observational management program under the guidance of an
experienced thyroid cancer management team that uses high quality neck
ultrasonography. Since thyrotropin (TSH) is a growth stimulant to thyroid cancer,
levothyroxine is used as necessary to achieve a normal TSH at MSK. At Kuma Hospital,
patients are given the option of levothyroxine therapy to achieve mild suppression in

an effort to decrease further the likelihood of disease progression.

Brito et al, “A Clinical Framework to Facilitate Risk Stratification When Considering an Active
Surveillance Alternative to Immediate Biopsy and Surgery in Papillary Microcarcinoma
THYROID 26; 1, 2016



What is the natural history of low-risk mPTC if left untreated?
The systematic review included data collected from 1993 to 2017 from 4 active
surveillance cohorts in Japan (Kuma Hospital and Cancer Institute Hospital), South

Korea (multicenter), and North America (Memorial Sloan-Kettering Cancer Center),
with a total of 2256 patients

* Auénon tou peyeBouc >3xA: 1-15%
* TpaxnAikec AN petaotaocelc: 1-6%

e Kopla amopakpuopevn HeTtaotaon Kavevag Bavatog

Tara Ma et al, Thyroid Nov 2021




Oepamneio tov AAAWV TUNIWV (EKTOC TOU AKO) KOLpKivou Tou
Oupeosldoic

*  OAwn Bupeoetdektoun He N xwpic Aepdadeviko kaBapLouo.

* Y& TIPOXWPNHUEVEC TIEPUTTWOELG XOPNYOUVTOAL VOO TOAELG TWV TUPOC VLKWV

kwwaowv (TKIc)



1497 by Albrecht Durer



O1 akTIVOBOAiEC TTOU £X0ouV TNV dUVATOTATA VO ATTOOTIOUV €V NAEKTPOVIO aTTO €va AAAO

ATOMO (Kai €701 VO TIPOKAAOUV 10vIoNO) ovoudaldovTal 1ovTilouoec akTivoBoAiec (ionizing

radiation).
2 KYPIA EIAH AKTINOBOAIAZ
ZQMATIAIAKH HAEKTPOMAINHTIKH
a-cwpatidia (a-emitters) B-akTivoBoAia (B- Y-aKTIVOBOAia ( y-emitters)

enggiters) A VAVAVAVA Y o
'I'Iupr’]vag HAiou w

HAekTpoOVIa Auger



MONAAE2

Evepyornia (ACTIVITY): apibuog dlagmagewv evog padiovoukhidiou/sec
(A) 1'Curie = 3.7 x10'° diaoTraoeic / sec

Sl units 1 Bq = 1 didoTmraaon/sec
1 mCi = 37 MBq

Atroppooupevn ddon (Gy): n evépyela TIoU  PETAPEPEI-ATIODETEl OtV UAN N

GKT'VOB%SG Sl units 1 Gy = 1 Joule/kg
1 rad = 100 erg/gr = 0.01 Gy
1 Gy=100 rad

Ao Aeupdc amoppo@oupevne doong 10 mCi %mTe # 10 mCi 131

ocoduvapog doon: To BioAoyiko atroTéAeaua TNG aATToPPOPOUNEVNG dOONG O€ £va IOTO-
opyavo g¢aprartai : ato 1o €idog TNG akTivooAiag (X, a, B, y) =

(H) TTAPAYwWV TTOIOTNTAS akTIVOBoAiag Q.
H=D X Q Movdada uétpnong Sv (Sievert) ouvnOwg 1o mSyv
Na akt. X, v, B Q=1 2 Sv

6T0’I évag 10TO¢ TTou atoppopnoe 2 Gy

yia a Q=2 40 Sv

Evepyoc Adon 2 XETiCeTa e Tov Klvéuyo Eupaviong BAaQTITIKOU CX1TOT’£)\£O'|JGT’O§ amo T
akTIvOBoAia kail ETTNEEACETAN ATIO TNV AKTIVOEUAIOONCia Tou KAOE 10TOU

(Eeff) évav TrapdyovTta BaputnTac I0Tou W.
vav Trapayovta Baputnrag I0Tou Movéda
Eival To dBpoiopa Twv yivopévwy e H X W yia kabe 1016 mSv
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