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T'hyroid disease

e Most prevalent endocrine disorder known
e > 2] million Americans affected

e Annual health care cost for thyroid disease
management exceeds $10B

e By age 50: 10% of women have an abnormal TSH

e By age 60: almost a 2 fold increase in women
(17%) and a dramatic increase 1n men (9%)



P

Normal Daily Thyroid Secretion Rate:
T4 =100 ug/day
T3 =6 ug/day
(ratioT4:T3=14:1)

Potency 1 t;,,=5-7d
100 ug/d

n— T4 > Protein binding  + 0.03% free T4

l 85% (peripheral conversion)

lirrve T3 > Protein binding  + 0.3% free T3
(10-20x less than T4)

6 ug/d
Potency 10 b= <24hrs
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OuUpPEOEIDIKEC OPHOVEG
HETAPOPA

@ > 99% oTeped oUVOEON UE 3 TTPWTEIVEC
e thyroid binding globulin (TBG)

e transthyretin (TTR, formerly called thyroxine
binding pre-albumin - TBPA) kai

e albumin.
@ TBG €ival n Kupla AOyw uwnAnc ouyyEVEIQG
yia Tnv T4.

@ 2€ K@, 75% 1nC T4 deopeupevo ue TBG, 10-
15% pe TTR, kai 5-15% pe albumin.



OuUpPEOEIDIKEC OPHOVEG
HETAPOPA

@ TBG ouvBeon o1o Nrrap ye dlEyepon atro
OlI0TPOYyOVa

e T TBG ouykévipwonc Aoyw armokpiong oe T
oioTpoyévwv — ToAkAc T4

e free T4 TTapapével oTaBepr) KAl 0 aoBevC KAIVIKA
EUBUPEODEIDIKOC

@ OT1av deopeupevn, T4 oxi puaoioAoyiKa
OPACTIKA aAAG aTT0BNKN OPHOVNG OIAPKEIOG
2-3 hNVWV



T emimeda TBG:

@ OioTpoyova
e KUnon, oral contraceptives

& /\oIuwoNC NITATITIC
& XOAIKN Kippwaon

@ Tamoxifen

@ Clofibrate



@ AvTiBeTa, ¥ 0eTBG | 4 cuyyéveia yia
T4 déopeuon ye TBG — | oAk T4
XWpPIC va ernpeacel TnV free T4 .



KaraoTaoeig HE \J
O0éopeuong T4 pe TBG

@ Androgens and Anabolic Steroids

@ Large doses of Glucocorticoids

@ Nephrotic Syndrome

® Major Systemic Non-thyroidal lliness
@ Active Acromegaly

@ Chronic Liver Disease

@ Drugs - Dilantin, Tegretol



Thyrnld Gland Histology

. ::"-thyrmd follicles
*""'--cubuldal epithelium

parafollicular cells




AlIOYVWOTIKA TEOCT

& Agv U'IT(']pXEZI TEOT YIA HéTpr]OT] 1T£p|(p£p||<r']g
UETATPOTING

@ TSH, serum T4, free T4 index, T3 and RAIU
TA TTIOCUXVA XPNOIJOTToIoUhEVA
e TSH: T10 MO XpNoiuo. EuaiocBnto otnv T4/T3
e OAIKN T4. To peyaAuTepo % TTPWTEIVOOEOHEUUEVO!
e FT4l: mathematically urroAoyilel FT4

e RAIU: 1123 scan. MeTtpa dpaocTtnpioTNTA TOU
adEva



TA 1Mo ONUAVTIKA TECT

TSH 0.4 =5.0 mU/L
Free T4 (thyroxine) 9.1 - 23.8 pM
Free T3 (triiodothyronine) 2.23-5.3 pM




TSH

@ PuoloAoyIkEG TIMEG TSH = 0.5-5.0 mU/L.
&/T1aAiEg TexVIKEG TSH-RIA g€wg 0.5 mUJ/L.
© NewTtepeg TeEXVIKEG/TSH £wg 0.001 mU/L

@ screen test of choice for thyroid disease




Lag in TSH Reset during Unstable Thyroid Status

AlD or l‘{Al Rx. L-T4 Rx.

(:’:1']:1(;381 Hyperthyroid Transition e Transition | Normal

thyroid TSH/FT4
Free T4

Equilibrium
Restored

EUTHYROID
REFERENCE
INTERVAL

TSH

Months 0 1 2 3 4 5 6 7 '8

Most Di ticall
L Dogistily 1ISH|  FT4 | TSH | FT4 TSH



Thyroid Testing in Hospitalized
Patients

e TSH alone can be an unreliable determinant of
thyroid status in hospitalized patients due to NTI
and the effects of medications



TSH Changes in Non-Thyroidal Illness (NTI)

Recovery

S|

= L AOZ

TSH




T3 resin uptake (T3RU)

@ MeTpd TO TTOCO TWV PN KATEIAANUEVWV
OEOHEUTIKWY TOTTOOECIWY OTIG TTIPWTEIVEG
METAPOPAGS

@ [loocooTo TG onuaouevng T3 B6a deopeuOEi
OTIC OlaBeaiuec Beoeic TN TBG; Ol1adntrore
TTEPIOCOEIN YE TNV resin.

@ Resin uptake €ival avTioTpopwc avaioyn Pe

TOV apPIBUO TWV eAEUBEPpWYV BECEWYV Kal
QVTIOTPOPWC avaAoyn Ue TNV oAikn TBG.



T3RU

® 2¢ BupeoTocikwan

e NAIyoTepeg BEoeIg yia dEopeuan otnv thyroxine binding
globulin egaitiag TWV UPNAWY KUKAOQOPOUVTWY ETTITTEOWV
OPHOVWV.

e ‘ET01 AiyoTEpn onuaopuevn (radioactive) T3 Ba deopeuBei pe
TBG kal TTEPICOOTEPN UE resin.

@ ‘Etol 10, resin uptake gival upnAOTEPO O€ UTTEP-

QupeocIdIKoUcC atro PUOIOAOYIKOUG



Free thyroxine Index
(FT4l)

@ T4l is a reflection of the/amount of free
hormone (free T4) in most situations. It is a
calculated value and corrects for changes in
TBG concentrations by using the following
formula:

@ FTI = (Total T4) X (T3 Resin Uptake).

@ With extreme changes in TBG
concentrations, as seen in acute illness, the
FT4l may not accurately reflect the amount of
free T4 concentrations.




Scans/Ultrasound

@ Radioiodine uptake (RAIU)
@ Thyroid Scan

@ Ultrasound

@ Fine needle Aspiration



Radioiodine Uptake

@ Useful in differentiating non-pituitary
thyrotoxic states (i.e., low TSH, high free
thyroxine)

@ No use in hypothyroidism
@ A set dose of radioactive iodine (usually 1123)
IS given and 24hrs later a radiation detector Is

placed over the thyroid to determine % of
dose taken up by thyroid



RAIU

e RAIU T ot

e Graves Disease

e Oeppouc 6louc (Hot nodules)
e [ToAuolwodnc BpoyxoknAn
e TOCIKO adEVWHQ
e hCG secreting tumors



RAIU

@ RAIU J ot

e Amiodarone
e Factitious Thyroiditis
e Self limited thyroiditis-induced thyrotoxic
state
e Painless chronic thyroiditis

e Postpartum thyroiditis
e Subacute thyroiditis



Thyroid Scan

@ Also called scintiscan or radionuclide scan
@ A dose of radioiodine or Tc99m is given

@ Scintillation scanner produces a rough picture
Indicating how these isotopes localize in the
thyroid

@ Thyroid scan is only used for nodular
disease---useful for determining whether a
nodule is hot or cold

@ Again---RAIU produces a number, scan
produces a picture



Nuciear Medicine Thyrowd Scan

Hbmor mally Decr eased Uptoke

E Erdar ged Tharoid Gland

Abnormally Increased Uplake




Ultrasound

@ [TAnpogopiec yia pEyeBocg - uen

& Alakpion oCwv
e KUOTIKOC N OTEPEDC

@ [lapakoAouBnon peyeboug olwv N
BPoyx0oKNANG
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TSH

/\

High Low
l l
FT4 FT4 & FT3
High LTN LTW High
'
Hypothyroidism Central Hyperthyroidism
S Hypothyroid l
' . If S l
2° thyrotoxicosis equivocal
l TRH Stim. RAIU
Endo consult l
T MRI, etc.

*MRI, a-SU



YTIepOuUpPEOEIDITHOC

& OupeoTocikwan - 1 13/T4, | TSH

@& Alaxutn TogIkn utrepTTAacia (Graves)
@ To&ikn TToAuolwoNnc BpoyxokNAN

€ ToCIKO adevwua

& OupeocIdITION

© /\&ITOUPYIKO KapKivwPa Bupeoeidoug
® TSH eKKPITIKO AddEVWHA UTTOPUONC



YHNEP-
OYPEOEIAIZMOZ
KAivika
XOPAKTNPIOTIKA

— Hai loss

Anxiety — ———
Exophthaimos * —— —— Lid retraction
L lag
E— 7 [
Tachycardia
Palpitations
| 1 ncl Wil
Wexghl loss — | Alnal fibedation
- Drarrhoea
Menorrhagia
‘ e Warm, moist palms
Tremor
Osteoporosts : £
— Qnycholysis
Proxmal myopalhy ————— N Aeropachy °
- Pretibial

myxoedema *



Laboratory Diagnosis of Primary
Hyperthyroidism

e Increased blood levels of total T4 and T3
e Increased amounts of free T4 and free T3
e Increased free thyroxine index (FTI)

e Suppressed blood levels of TSH

e Increased radioactive 10dine uptake (RAI)
by the thyroid gland



YTIepOuUpPEOEIDITHOC

@ [lapaTtnpeital CUXVOTEPOA O€ VEAPEC
YUVQIKEC JE OMAAN dlaxuTn BpoyXokNAn
e NOooc Tou Graves



Nooog Tou Graves

& 2UXVN (2%F)
@ [uvaikeg, 20-40 eTwv, autoAvoOO

& TpIada KAIVIKWYV XOPaAKTNPIOTIKWYV
e YTTEPOUPEOEIDIONOC
e ECL@pOaApog
e [1pokvnuiaio pucoidnua
o MaAakr BpoyXoKriAn ouviBwe Tapouoa

@ Ab évavrl uttodoxea TSH



Graves’ Thyroiditis:




Nooog Tou Graves




YrepOupeoe1dIoPog — AETTTOG TPOMOG




Nooog Graves’

& BpoyyoknAn
@ Y1TEPOUPEOEIDIOUOC
® EcopBaApoc

@ EvreTommopEvo pyucoidnua
® OupeocldIKN aKpOoTTAaBEIn
& TSI




KAIVIKG XOPOKTNPIOTIKA

TNG BPOYXOKNANG O€ VOO O
Graves’
» Aiaxutn T oTo péyeboc Tou
adéva

» MaAakn Ewg Kal eAagppa
QUMTTAYNG
» Mn odwong

» Puonua kai/f poilog

» Kivntn

» Mn euaioBntn

» XWwpIc eupavn adevoTrabeia




KAIVIKG XOPAKTNPICTIKA
ECWPOaApou

& [1potrTwon
@ Keparoeldikn BAGRN
@ [epikoyxIKO oidnua

& «N\auTTEPO BAEUUON

® AINBnon emTTEQUKOTA

@ Alarapaxn ECLWPBAAPIWY HUWV
@ OTITIKN VEUPOTTABEIQ




ETTIOCKOTTNON




YmrepOupeosldiopog=v. Graves

Extraocular Muscle
Impairment in Exophthalmos




UTTEPOUPEOEIDICHOG




Kakonong eCo@OaAuog




Tagivounon €€o@OaAuyouv

P

P

P

P

P

P

ATA class | —» lid lag -“stare”

ATA class Il > T evdo@BaApiou Téoewe —>XUPWOn,
daKPUPPOIA, TTEPIKOYXIKO 0idnNua, pwTopoBia

ATA class Il > T dykou KoyXIKoU TTEPIEXOUEVOU —>
mpoTITwon (— 4ml — 6mm TTPOTTITWON)

ATA class IV — duoAsitoupyikoi o@BaAuIkoi puec —
! opBaApokIvnTIKATNTAC — SITTAWTTIO

ATA class V — £kBeon kepaToeIdouUg, EpeBIOUOC,
§NPOTNG, EAKN

ATA class VI — 1m0 cof3apr), BAGBN oTO OTITIKO VEUPO
— EAATTWON 0paocng






CT Scan




KAivikn AA TnG BAE@apPIKNAG
AVOaoTIagng amo TPonTwon

® MeTtpnon pe Tpiocpa N
€I0IKO Xapaka

(exophthalmometer) @

N ue okAnpd epgavi

Normal position
A : of eyelids
avwBev TNG ip10aG:

& [lapatnpnon BEoewg
katw BAepapou (okAnpss il © @ \ /a\
0paTOG KATWOEV ipId0G =
TTPOTITWON, OlCTAUPWON Proptosis
BAE@ApOU - ipIBOG =
BAs@apIkr| avdoTraon)

Lid retraction




2nueio Grafe




BAspapikin KabuoTtépnon
o OupeoTOCIKWON

Normal Lid\Lag




KAIVIKG YOPOAKTNPIOTIKA
EVIETOTTIONEVOU
uuimﬁnua'roc

Evnyepuévn emipaveia

[Maxeld cav «OEPUATIVO UPACHA»
aiobnon

OlwodnNng, UEPIKEC POPEC

2.0¢pn opla

Ep@aveic OUAAKES TPIXWV
[Mpokvnuiaia cuvhBwg
Mn-guaioBnTto




Graves’ - EVTETOTIIOHNEVO
Hudoidnua

a1 opra

Olmoeg —

Iayvvon o£pnoTog
a1 opra




[Tpokvnuiaio pugoidnua







Aspua-< HOAOKA HOPIO OE
OupeoTodikwon

% from Literature
Yrepidpwon
ZeoTd &/ uypa AKkpa
Aucaveia {EoTng
T TG aTTWAEIOG TPIXWHATOC
AeTTTO O€EPUA
EpUOnua TTOAQpWYV
Avucavedia yuxoug
Yuxpo &/AQ ¢npod dépua
OvuyxoAuon

.




Oupeo£1OIKN akpoTadeia

® [1AnKkTpOdAKTUAICO
» Avwouvn

IIANKTPOOUKTVALY

[MepliooTik ouvBeon ooToU

Qidnua HaAaKWV PJoPIwWV PE
UTTEPXPWON KAl
UTTEPKEPATWON

IeprooTikn)
ovvleon 0610V
KOl TEPLOGTIKOG
TOALUTAOGLOGOG




Y1TEpOUPEOEIdIOUOC - TTANKTPOOAKTUAIO




OvuyxoAuon oTnv
Gupeoroflxwan

An® aToKOAAOoN TNG
TAOKOS TOV VOYLOV A0
™V paon Tov

(NVYywa Tov Plummer’s)




Y1repOupeocIdIoPOC - ovuXOAuon




KapdioavanmveUoTIKO CUCTNHA OTNV
OupeoTodikwon

2pugelg >79 beats/minute
AiocOnua TTaApwy

AvoTtrvola TrpooTradeiag

(Xwpig ZKA)
Mepi1pepIko oidnua

KOATTIKA pOapuapuyn
Kapdiopeyalia &/ cup@opnTIKA

KapOlakn avetrapkela (ZKA)

Mepi1pepikd oidnpa (xwpic ZKA)




Ala@opikn diayvwon

& APQOTEPOTTAEUPN TTPOTITWAON
e pseudotumor cerebri

@ EtepOTtTAEUpN TTPOTTTWON
e N\EUPWUA KOYXOU
e MetaoTaTikd Ca
e Ayyelakn avwuaAia
e Neupoivwpa
e PeTivoBAaocTwua



Lateral Orbital Decompression

FIG. 170-9. A: Right lateral orbitotomy through a curvilinear incision, exposing and removing the lateral
orbital rim. B: Herniation of the orbital fat through the defect created into the temporal fossa.




OEPAINEIA
YNEPOYPEOEIAIZMOY

@ Beta-blockers
@ Hyperthyroidism:

e AvTI-BupeoEIdIKA
o Propylthiouracil (PTU), Methimazole

e Radiolodine Ablation
e QuUpPEOEIdEKTOWN
@ Thyroiditis:
e ASA, NSAIDS, +/- corticosteroids

@ lodine (high doses ->Wolff Chaikoff
effect)




Graves’

e O¢parreia
e AvTiOupeocIdIka, RAI, xeipoupyikn

e AvTIOupEOEIDIKA
e lodide: transient. Inhibits organification, proteolysis,
angiogenesis
o thyrotoxicosis in euthyroid Graves’ disease!
e Oclovapidec: propothyouracil, methimazole
e TPO inhibitor, peripheral T4 conversion to T3
o Require 4-8 to work

e Beta blockers: block peripheral conversion, ameliorates
adrenergic side effects.



Graves’

@ RAI = Radioiodine ablation
e [1I0o ouyvn xpnon otic HINA

e 'EVvOEICN O€ aTToTUXIO PAPUAKEUTIKNG
OepaTtreiag N o€ aoBeveic TTou dev BEAOUY
PAPUOKO

e PTU/lodide xpnon 1mmpo akTivooAnong
ETTEION ETOI ATTAITEITAI JIKPOTEPN OOON

e [lpoooxn ! 21omr PTU/lodide 3 nuéEpeC TTpIV
via arropuyn thyroid storm



Graves’

@ OAIKN / UPOAIKI BupeOEIDEKTOMN
e AlyoTEPO OUXVA Xpnon atro RAl,
e ? Beparreia eKAOYNG
e 2€ £YKUEG TTOU Xpridouv Bepartreiag

e PTU/beta blockers mrpoeyxeipnTika yia
arropuyn thyroid storm



Anti-thyroid Drugs

@ Propylthiouracill—PTU—(100mg tid or
methimazole (30mg qd)

e Treat pregnant patients with PTU as
methimazole can cause aplasia cutis in the
fetus

@ If anti-thyroid drugs are continued for 1-
2 years after euthyroid state Is reached,
~one-half of patient attain remission.



AvemO. EvEpyeEleg
AavTIOUPEOEIDIKWYV

@ Agranulocytosis: rare (1/200-500)

® H1TaroTogIkoTnTa:

e Fulminant Hepatitis with necrosis in PTU,;
Cholestatic jaundice with methimazole

@ EcavOnuara
e EpUONUa £EWC ATTOPOAIOWTIKN OEPUATITITOO



AdEvwua

® Tuxva BUAOKIOEIBEG, OTTAVIO BNAWHATWOEG
e TupTrayr Buldkia (ueydAa atnv AMB)

® MovApEC, OTTAVIA AEITOUPYIKO A BEpud

® KEVTPO PTTOPEI VA OEiIXVEI VEKPWOTN, AIPOP.
@ Me TepifAnua - kadya

® 2UUTTIEOUEVOG (PUOCIOAOYIKOG OOEVOG



OuAaKIOEIDEG AOEVWHA




OuAaKIOEIDEG AOEVWHA




Movnpeg adevwua




UAOKIOEIOEG AOEVWHO




TOSIKO AdEVwWHO

@ [1pokaAeiTal atro Beppo 0o “Hot Nodule™

e OxI 6Aol o1 Bepuoi 6ol TTPOKAAOUY
OQupeoTogikwaon
e>3CMm
e AlQyvwaon
e YaunAn/atmrouca TSH, uwnAn T4, RAIU: Bgpuoc 6focg
e TX: RAI ablation ) xeipoupyikn



Alayxutn moAuolwodng BpoyxoxknAn

& EvOnUIKOG Kal oTTopadIKOG TUTTOG

@ 2TTOPAdIKA — OTTAVIA, VEAPEC YUVAIKEC

® YTTEPTTAAOTIKO OTAOIO & KOAAOEIOIKO OTADIO
@ EmravelAAnueveg TpooBoAegc = TToAuolwdNng
@ YTePTTAQOIq, ivwon, KUCOTIKN VEKPWON

& 2UUTITWHATA €K TTIECEWG
e [licon - duo@ayia, aTTOPPALN AELAYWYWV
@ 2TTAVIO TOCIKOG 2 UTTEPBUPEOEIDIONOC
e 2UvOpouo Plummer



Arayxutn moAuolwodng BpoyxoknAn

® 2UYXVIN O€ TTEPIOXEC ME EAAEIYN 1WOIOU

@ Aldyvwon:

e [1loAuolwdnc, onueia utTEPBUPEOEIdIOUOU, XauNAn/
ammouca TSH, upnAn T4. RAIU: tToAAaTTAOI
Oepuoi olol

@ Tx: RAIl ablation i xeipoupyikn. Ecwyevnc
T4 TTpoKaAEl BupeoTOCIKOTNTA

@ lotoAoyia: dUOKOAN n OIAKPION ATTO A0EVWHA



AAogi1doug o AlNB

UOTEIC KO

K




OUpPEOTOSIKWON-CTTAVIEG AITIEG

@ TRH induced (kevTpikoU TUTTOU)

e ADEVWNA UTTOPUONG £WG ATTODEICEWC TOU
avTIOETOU
e YTreptrAacia/Ca otravia

e YWnAn TSH, uynAn T4, xpnlel MRI
@ Tpo@oAaCTIKOI OYKOI

e YOATOEIOOUOPPOC WUAN, KAl OYKOI ATTO BAACTIKA
KUTTapa eKKPivouv BupeoTtpoTrikn beta HCG.

e TX. XEIPOUPYIKN agpaipeon



Oupeoc1dIKn KaTalyida

@ ECaipeTika upnAd etritreda QUPEOEIDIKWY
OpHOVWV

® 2uvNBwg TTponyeEiTal OTPEG:
e /\oipweén, xeipoupyeio, RAI ablation

e OE:

e Kapdiakn aveTTapKeEIQ/KOATTIKY) JOpUApUYN, KWua,
UTTEPOBEPUIO

@ Tx: IV steroids, PTU, propanolol, ice baths



Oupeoc1diTIOO

@ AINBnon BupeocIdouc aTro

AEUKOKUTTAPA, ivwaon N Kal Ta OUOo
@ TuTtrol:

e Oceia TTuwdNC

e YT1roceia-emrwouvn (de Quervain’s)

e MeTa KUNON

e Hashimoto’s

e lvwdnc¢ (Reidel’s)



Oupeoc1diTIdoa Hashimoto

& 2UXVN UNn eVONMIKN BPOoYyXOKNAN.

@ [1io ouxvn o€ Yyuvaikeg 45-65y.

@ Autoavoon HLA-DR5, DRS.

@ AvTIOUPEOT@AIPIVIKO AVTICWUA

@ Aiaxutn BpoyxoknAn

@ Follicle atrophy with lymphocytes.

@ Hurthle cells — eosinophilic ep. cells.

& ApXIKA UTTEPBUPEODEIDITUOG

@ Kivouvoc yia AEp@wpa atro B Aep@okuTTapa



TSH-R ab block
Thyroglobulin ab TSH-R ab stim

Microsomal ab

9
Hashimoto’s Graves’ Dx

(hypothyroid) (hyperthyroid)



Avricowpara Hashimoto

@ Antimicrosomal and antithyroglobulin
antibodies

e 90% of pts with Hashimoto’s Thyroiditis

e ETTionC o€ aucavopevn nAIKia Kail un
OupeocldIka voonuarta



Hashimoto’s Thyroiditis
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Oupeoc1diTIdoa Hashimoto

® O¢parreia:;
e YTT00UpPEOEIDIKOI AOOEVEIC. UTTOKATAOTAON
e YTTEPOUPEOEIDIKOI: avTIOUPEOEIDIKA

e XEIPOUPYEIO €AV ATTOTUXIO KATAOTOANG
UTTEPOUPEOEIDIOUOU KOl O€ UTToWia
AEUPWUATOC



Oupeos1diTiOa de Quervain’s

@ eTTwouvn (de Quervain’s)
e AyvwaoTn aiTiohoyia - ? 10¢
e [10voC 0TO BUPEOEION PETA AoipwWEN avaTrv.

e YTTEPOUPEOEIDIOUOGC APXIKA ETTETAI
UTTOBUPEOEIDIONOC
e OIQPKEIO 2 UNVEC

e TX: beta blockers/thyroxine, utTTooTNPIKTIKN



Hyperthyroid Euthyroid Hypothyroid Recovery — Euthyroidism
phase phase phase

—

..
. T4 and T3
™,

™ - 24 hour RAl uptake




de Quervain’s

@ Patchy yIKpOoQTTOOTAUATA, KOKKIWUATA JE
YIYaVvVTOKUTTAPO

@ 2uvnobwc 1aTal, puaoloAoyIKr) BUpPEOEIDIKN
AEITOUPYIa
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MoAuolwodng BpoyxoknAn HE
OnAoc1déc Ca




NeommAaopara OupeoeIdOUC

@ 2uvNOwg povnpn KaAonon
@ KaAr mrpoyvwan - <1% cancer mort.
® MT1TopEi AsiToupyika — BepuocC 0locg
& Kakonoeia

e AINONonN, fixation

 Bpayxog ewvng

e BAGBN oT10 TTOAIVOPONO AapuyyIKO VEUPO



NeommAaopara Oupeoeidoug

& ASEVWNO - BUNOKIWSEC - BEpO

® OnAwodeg Ca - 75-80%
® OuAakiocldeg Ca - 10-20%
@ Muelocidoég Ca - 5%

@ AvattAaoTiKO Ca - <5%



Oupeo£1dikoi 6{o1 kai Ca

® Eival ouyvoi
e 4% evnAikwv (6.4% women, 1.5% men)
e U/S: 20% TWV YyuvaIlKwyV £Xouv 0{0oug
e U/S: 50% yuvaikwyv > 50 y.o. 'Exouv 06loucg

® OI TTEPIOCOTEPOI Eival KAAONOEIC
e Movo 5 - 6.5 % cival Ca (4 % yuvaik, 8 % avdp)
e 92 % KaAwG dlagpopoTroinueva Ca
e Movo 0.5 % mlavoTtng cofapou Ca



Ailayvwon

@ FNA & Bioyia apxIkd Te0T o€ OAOUC TOUC
0louc
e OAQI o1 ynAapnToi povhpEIg
e OAQI o1 ynAapnToi emmkpatouvteg o€ INAB
e OAOI o1 ynAhapnToi o€ UTTEPBUPEOEIDIKO aoBven

@ Ultrasound guided FNA is indicated for NON-
palpable nodules if >1.5cm or if it has
suspicious findings on U/S (i.e. encapsulated
or distinctly different from the other nodules



KaAonbng o{wdng vooog

@ O¢gpartreia eqv
e 2UMTTIEON TPAXEIQC

e YTroTpotmalouoda KUOTN META avappo@naon

e a sclerosing agent (tetracycline, ethanol) injected into
nodule

e Auo@opia aTov TpAaxnAo

@ Eav evoelkvueTal, XEIPOUPYIKN ETEPOTTAEUPN
AoBekToun






Oupeoc1diko Ca

Papillary Follicular | Medullary | Anaplastic
% Oup Ca 76 % 16 % 4 % 1 %
% Bdvarog 6 % 24 % 33 % 98 %
atro Bup.Ca
O¢partreia Surgery Surgery Surgery Surgery
RAI RAI +/- XRT
LT4 LT4




YmMoOuUpPEOEIDIOHOG

e OE

e 20[Bapr voooc¢ (Myxedema Coma)

e cOMa, refractory hypothermia, bradycardia,
pleural effusions, electrolyte imbalances,
hypoventilation, seizures

e TX: IV steroids, T4, ventilatory support, thermal
support, antiseizure medications



YNMOOYPEOEIAIZMOZ

The Thyroid | . et
) ‘,' (N 4 . £ ™ Depression
‘ S & f =} Decreased concentration'
=" \ "*{’ General lack of interest'
The Liver ~ Impaired fetal intellectual
Increased LDL development’
cholesterol? ! , y
—

Elevated
triglycerides?

The Intestines M
Constipation® T ?

Decreased GI motility* j -,

The Heart

Decreased heart rate?
Increased blood pressure?
Decreased cardiac output?
Diastolic dysfunction?

o
The Reproductive System \ ‘ : The Kid
Decreased fertility® ) ‘3 s :
Menstrual abnormalities® - PDecreased fuchion:

Fluid retention and edema?



YNMOOYPEOEIAIZMOZ

e The incidence of
thyroid disease
Increases with
age.

e For all age
groups, thyroid
disease is more
common 1n
women than men.
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25 35 45 55 65 75
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B Women B Men

1. GJ Canaris, et al. Arch Intern Med. 2000;160:526-534.



YMNOOYPEOEIAIZMOZ
e Subclinical hypothyroidism: defined by an

elevation 1n serum TSH
and a normal FT4 (0.8 -

(TSH=>4-5mIU/L)
2.7 ng/dl)

— Although some patients may have vague, non-
specific symptoms, majority do not, hence the

disorder cannot be 1dentr

1ed without thyroid testing

o Overt hypothyroidism: ¢

efined by an elevated

TSH and a low serum FT4 or FT3



YNMOOYPEOEIAIZMOZ

® 11Ta0r
& 271100n

@ 31Ta0r

C. 0 i0l0C 0 adEvaC
C. uTTopuaOn
G. utroBaAauog (oTTavio)

@ Peripheral: end organ resistance

e C -erb A gene of chromosomes 17 and 3
code for cellular hormone receptors



Hypothyroid Algorithm

|
I
Mildly Elevated Within Normal Limits
4 - 10 mlU/ml Type Title Here

Suppressed WWithin Normal Limits

Hypothyroid

Thyroid Antibodies
Anti-TPO

Elevated
Autoimmune
Disease

Elevated
> 10 miU/ml

FT4
Suppressed

Hypothyroid




1" YMMOOYPEOEIAIZMOZ

& AuTodvoaa aiTia
e Hashimoto’s Thyroiditis
e Graves' disease (usually hyperthyroidism)
e lodide excess (spina bifida, renal failure)

@ laTtpoyevn aitia

e Surgery, radioiodine ablation, inadequate
replacement, Li, Amiodarone, iodide



Thyroid Peroxidase Antibody
(TPOAD)

When measured by Immunoassay, TPOAb
measurement 1s the most sensitive
biochemical marker of autoimmune thyroid
disease



Clinical Use of TPOAD
NEERGEIERIE

» Diagnosis of autormmune thyroid disease
o Risk factor for autormmune thyroid disease

« Risk factor for hypothyroidism during
therapy with interferon, IL-2, amiodarone or
Lithium

o Risk factor for post-partum thyroiditis

o Risk factor for miscarriage and IVF failure



YTToOupeo€idIoHNOG -
OUYYEVNG

& KPETIVIONOC

e severe hypothyroidism in the newborn

e PE: protuberant abdomen, face, flat nose,
yellow skin, constipation, lethargy, feeding
difficulties, hoarse, MR

e Endemic: goiter present. Maternal IgG or
maternal antithyroid medications

e Sporadic: thyroid agenesis (Di George
syndrome most common)



ATHYROTIC CRETINISM GOITROUS CRETINISM
(SPORADIC) (ENDEMIC)

INFANT CRETIN
WITH ONLY
MILD STIGMATA

CENTIMETERS

YOUNG CRETIN 7| ELDERLY

WITH MARKED

o .| CRETIN
STIGMATA | o

-




Thyroid disease in Pregnancy

e Hypothyroidism in pregnancy may be difficult to diagnose

— Signs and symptoms overlap with common pregnancy
complaints

— Among pregnant hypothyroid patients

o 33% have few or no symptoms
o 33% have moderate symptoms

o 33% have classical presentation of hypothyroidism

— Maternal thyroid deficiency has been linked to reduced
fetal neuropsychological development



Thyroid Disease In Pregnhancy

e US Endocrine Society recommends thyroid
function screening for all pregnant women

e Clinical studies demonstrated mental
defects in children of mothers with
untreated hypothyroidism during pregnancy

Haddow et al NEJM. August, 1999



Treatment of Hypothyroidism

@ lodine only if iodine deficiency Is the

cause
e Rare in North America!

@ Replacement thyroid hormone
medication:
o T47
o T3?
e T4 + T3 Mixture?
e Thyroid Hormone from “natural sources” ?



Levothyroxine (T4)

@ Most commonly prescribed treatment for
hypothyroidism
e Synthroid (Abbott), Eltroxin (GSK)
e Synthetically made
e 50 ug white pill = no dye (hypoallergenic)

@ All patients made euthyroid biochemically
@ Most (but not all) patients feel normal



Levothyroxine (T4)

@ Average dose 1.6 ug/kg

@ Age > 50-60 or cardiac disease: must
start at a low dose (25 ug/d)

@ Recheck thyroid hormone levels every
4-6 weeks after a dose change

@ AiIm for a normal TSH level



Levothyroxine (T4)

@ Medical situations where T4 medication
may be affected.

@ Estrogen: Pregnancy, OCP, HRT

e Need to increase T4 dose!

@ Drugs that interfere with T4 absorption
e lron, Calcium
e Cholestyramine (cholesterol resin Rx)
e At least 4h between T4 and these drugs!




“] still don’t feel normal on Synthroid
even though my blood tests are
normal.”

@ Free T4, Free T3

e wide range of normal

@ TSH (0.4 =5.0 mUI/L)

e Narrow range of normal, but still a range!
e Adjust dose for a lower TSH still in the normal
range?
@ Tissue levels versus circulating levels?

e No human studies
e Rodents: High T4 and normal T3 tissue levels



Liothyronine (T3)

@ Cytomel (Theramed)
@ Shorter half-life

e Fluctuating levels (i.e. need a slow-release pill)
e Twice daily dosing often needed
@ 10x more potent: palpitations & other
cardiac side effects

@ High T3 levels, low T4 levels (not
physiologic either!)



T3/T4 Liotrix

@ Thyrolar

@ Combo pill of T3 and T4

@ Ratio of T4:T3 =4:1 (not 14:1)
@ T3 still not slow release

@ Few small studies showing benefit

e 1999 NEJM study 33 patients
e Benefit: mood & cognitive function



TABLE 4. RESULTS ON VISUAL-ANALOGUE SCALES
AT THE END OF EACH TREATMENT DPERIOD.*

AFTER THYROXINE
AFTER PLUS
THYROXINE TRIODOTHYRONINE P
SCALE (N=33} (N=33] VaLUet

Mood
Sad 40+24 26%19 <0.001
Confused 34+24 23+20 < (0.001
Fearful 20+29 20+22 0.001
Irritable 30+28 37+22 0.002
Tense 42+29 28+23 0.007
Angry 32+28 25+2 0.02
Tirec 490+26 39+ 28 0.04
Agitated 39+30 34+ 26 0.18

Physical symptoms
Feel cold a7+27 23+ 24 0.004
Rlurred vision 30x29 22+27 0.01
MNauseated 22+23 317 0.02
Sleepy 39+ X 29+ 27 0.09
Light-headed 35+ 26 31+ 28 0.22
Drowsy 3627 31+ 2F 0.29

Feel hot 34+ I5+27 0.80

*On every scale, a lower score represents a more favorable
state. Scores of 0 or 100 are theoretically possible but are
rarely encountered. Plus—minus values are means 5.

1P values were calculated by paired t-tests.




“In an ideal world...”

@ Mixed compound with T4:T3 = 14:1
@ T3 component slow release formulation

@ Resultant:
e Normal circulating TSH, FT4, FT3
e Normal tissue levels of T4 and T3

@ Good, large studies (RCTSs)
demonstrating clear benefit over T4
alone

@ Doctor’'s don’t like to experiment on
their patients



""To be conscious that you are
Ignorant of some facts is a
great step in knowledge."

— Benjamin Disraeli




