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Hyperthyroidism and Graves’ disease

Definition of thyrotoxicosis and hyperthyroidism

Thyrotoxicosis Aangu metabolic disease i serum T3 T4 geu vhliAnemsvesinsosdidudiv Tnsana
Anannsass vievdafiudunesioulnsesdideiitadedunnssdu wiefinsfedinsesdsesluueen
ndeslnsess vidouan tumor Sufivilidinsesdeeslufiugatulaglifertudenlnsosd fudu i
annsauvseenduassnaulvaffenduiiiinsauasndssesluueenndeslnsesfifiuiu uaznduilaig
hildunseulvsesn

Hyperthyroidism AennieiidexlvseesasuasUasssesiuusoninunniiuly dwalisyuusanuessnaniy

MMNURAUNR ne1Nsvadlnsesmdudiy

NM53tade hyperthyroidism

21N15LALBINTTUEAIYDN hyperthyroidism

fiodu Todu wilendne wilesandis T5ou yusnnusitutingn Sugasin uoulindy diewan deves Vet
veswenaimlamulnun® wuu Atrial fibrillation %383 congestive heart failure ¢

Physical exam : tachycardia, systolic hypertension with wide pulse pressure, warm, moist and smooth
skin, lid lag, tremor, muscle weakness

Specific sign of Graves : exopthalmos, thyroid dermopathy (pretibial myxedema), thyroid bruit, thyroid
acropachy (clubbing of finger)

Fig. 1 Exopthalmos
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Fig. 2 Thyroid dermopathy or pretibial myxedema

Investigation in hyperthyroidism

1. Thyroid function test : TSH ¢, T3g9, T4 g4
2. Autoantibody studies :
1.) Anti-TPO antibody U most specific %aﬂiiﬂﬂﬁjm Autoimmune thyroiditis, Ima%gqsﬁuiu Graves’
disease uaziadmionsaalanulu Toxic multinodular goiter, Toxic adenoma
2.) Thyroid-stimulating immunoglobulin (TSI) qﬁu&[,u Grave disease
3.) Radioactive iodine uptake (RAIU) @snsawtseanidu 2 g #® Increase Hormone Synthesis
(Increase RAIU), release of preformed hormone (decreased RAIU) AR 1
#5797 1 Radioactive iodine uptake (RAIU) pattern
Increase Hormone Synthesis Release of Preformed Hormone
(Increase RAIU) (Decreased RAIU)
Graves’ disease (Diffuse toxic goiter) Thyroiditis — Acute phase of Hashimoto
Toxic multinodular goiter thyroiditis, Subacute thyroiditis
Toxic adenoma (Plummers disease) Drug induced - Amiodarone
TSH-secreting pituitary adenoma Thyroid cancer
Struma ovarii (monodermal terotoma)
Hydatidiform mole
Factitious thyrotoxicosis




Hyperthyroidism and Graves’ disease 3

(T g i
'gv: ‘g:
A. Normal

C. Toxic mng D. Toxic adenoma

Fig.3 #1863 radioactive iodine uptake (RAIU)

@WRYeIN1IE thyrotoxicosis wuadu 2 nay
1.increase radioiodine uptake over the neck(ﬁmﬁa%'waaﬁuw.ﬁu%u)

Graves’ disease, trophoblastic disease, TSH-mediated hyperthyroidism, Toxic multinodular goiter,
Toxic adenoma
2.near-absent radioiodine uptake over the neck(lm'ﬁmiLﬁwﬁumaﬂmia%’Naaﬁuu)

Thyroiditis, amiodarone induced thyroiditis, factitious (iatrogenic) thyrotoxicosis, struma ovarii,
extensive metastases from Folicular thyroid carcinoma

na1Ime N1z Hyperthyroidism Aenneiisrameiilnsesseseluuunniu G'Tfaaﬂm&;mmﬂéfwiamlmaaﬁﬁmam
wazndasluussnuanniiuly drune thyrotoxicosis Aeneiitiinsessseluusnndu Fweralilldinannsadis

ievasgesluuinTurewenlnsosn Ay 33na1alaan Thyrotoxicosis tilad Hyperthyroidism

Cause of hyperthyroidism
1. Primary hyperthyroidism
Graves’ disease U most common, toxic nodular disease L4u toxic multinodular goiter, toxic

adenoma
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2. Secondary hyperthyroidism
fUadudunnszAulvissoulvsesnvinauNINUY WU Trophoblastic disease, anterior pituitary adenoma
%38 TSH-producing pituitary adenoma vlwiinsassiagvasinsesngesiuueenuuindu sedululsail

nsusnIatiululudiuves pituitary gland

AN51991 2 Hyperthyroidism

Graves’ disease Toxic mutinodular goiter Toxic adenoma
Age Middle age >50 yr 30 — 40 yr
Graves’ opthalmopathy Most common Less commons Less common
Clinical of hyperthyroidism, Overt

s Subclinical Subclinical

thyroid acropatchy T3, T4 g9 TSHaN
Radioiodine reuptake Increase Subclinical Subclinical
Thyroid scan Generalized uptake Multiple focal uptake Single nodule uptake
TSH receptor activity Mostly high titer Mostly negative Mostly negative

Graves’ disease
Graves’ disease hilsanns autoimmune fivinldreslnsesdiauiiunniy

Circumstances in Graves’ disease (GD)

- Graves’ disease in adults

- Graves’ disease in pregnancy

- Graves’ disease in children
Treatment options in Graves’ disease

- Medical treatment

- Radioiodine ablation treatment (RAI)

- Surgical treatment

Graves’ disease in adults $nnauausswiasnd 3 60% remission Tuszawlian 1.5 - 2 yr danulugiienguiiiends

Susenssnwrisenewate Ingliuuaundneg Euthyroid windsanen aungnels waitnuifaniueinisneiiios

Factors have to consider for surgery management
- Disease factor
- Patient factor

- Doctor factor
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1. Disease factor
Factors affecting remission 81¢, e, S¥eu TFT iioAfady, antibody gaﬁu, YU InYaIRaNlNIoun
Symptoms causing by thyroid gland — compressive symptoms, Graves’ opthalmopathy (lid
retraction, diplopia
Severity of Graves’ disease mﬁmqul,l,id‘uaﬂiﬂ
Suspected Thyroid cancer (<1%) asdeuziSvasnonlnsosn
Uncontrolled hyperthyroidism nsaaupuanizlvseesduiivlinaiviel
Contraindication for antithyroid drugs d9eviudmsunissnwaiseviselu
2. Patient factor
Underlying disease lsauUsza16n
Previous sureery or RT at neck Usifinsindinviontsmeuasiiusinnns
Desire to be pregnant ;:\Tﬂwﬁmmﬂisaﬂﬁ%%ﬂmiﬂu 4-6L5oU
Being pregnant or lactating women ﬁﬁé’ﬂ@%ﬂﬁﬁﬁﬂuuu‘qm
Patient preference AUABINTTUBEUE
3. Doctor factor
Surgeon expert UszaunI1sal ANAILINIOUDILNNE

Facility of the institutes AMUNTDUVBIFNIUNIUS

Indication for medical treatment

1. filana remission Qﬂuéﬁﬁ@ﬂqam&g, thyroid function test lﬂ,izjﬂ

2. Rapid response with medical treatment femeuauasenIssnwdeen Turuiasudiu ansely medical
treatment 1Uu definite treatment 61

3. Limited life expectancy fianadednliuiu

4. Have underlying disease increasing risk of GA ﬁmmﬁawiamwmmaauqn

5. Previous surgery or RT at neck & not desire to underwent RAI LaglASUNSHIRAMS DNNITANESIEUSILAD
wneu wazdUasldanansasnwiig s RALLd

6. Moderate to severe or sight-threatening Graves opthalmopathy (GO) & have C/I for surgery or not

desire to underwent surgery #91n15984 Graves opthalmopathy (GO) 110 wazddoiudnsun1swige

wiofUheliuszasdidn
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Surgical management

Surgical management of Grave disease in adult

Ablative treatment as same as RAI #io Tuffthenguitlieudlaiftu vigae anelaild agldonu bridging
therapy Aeliiovinfieuldazneuauss wieau euthyroid fwilel (unaneviongas eldagnduuniy
hyperthyroid 6191;1) udluln1s§neiuy ablative treatment

UalalU3uureInssnwImenITNIsnce RAI

1. @w150A3uANNTIY hyperthyroidism Ignelunansududlosiisu

2. 1uﬁamwé;§ﬁm%w (high-volume surgeon) TonatinnzunIndoundanIsaginm

3. 113 recurrence hyperthyroidism #san1sian12z hypothyroidism ﬁﬁuagﬁvﬁmmmm thyroid

remnants

Indication for surgery

1.
2.

Low remission rate Tenasnwngeeudaldnas

Require ablative treatment eg. Recurrence or persistent hyperthyroidism after RAI or medical
treatment fU3edptlasunsshwiie ablative treatment 1099108l recurrence 138 persistent
hyperthyroidism 1#84n11355n81978 RAI 38 medical treatment

Compressive symptoms Iaglaniz thoracic inlet obstruction Tdasl RAI w118 RAI 93vil9A tissue
éﬂmmmn“ﬁu

Retrosternal 3 substernal goiters

Suspected thyroid cancer or parathyroid disease requiring surgery fiafannsasdauzisavasson
Inseud vieinneduiidedldsunisindn

Active and moderate to severe or sight threatening Graves opthalmopathy 810115994 Graves
opthalmopathy Juk39

Large thyroid gland (>80gm) siewlnsesnvunalug n133nwaie RAI azdedldanruings uazagyilviin
side effect iiaannay

Desire to be pregnant with 4-6 mo of lactating women %I'ﬂ’sﬂéjaﬁmiéfﬁﬂiiﬁﬁﬁ%aﬁﬁﬂﬁumqm

Want rapid control of hyperthyroidism in pregnant women (2" trimester) ﬁaﬁmﬁmuqmmw

hyperthyroidism TumneJaRsnsss

10. Who has contraindication to antithyroid drugs d9eRud1msunIssnEIAILeT

Preoperative preparation

Tinmssnwmgeiieliile euthyroidism neunisindn tetesiunsiin thyroid storm lusiefineulney way

Snwmeenlalana awnsali SSKI (potassium iodide) and Lugol’s solution Lﬁamuau hyperthyroidism %39

tasriunisiiia thyroid storm 1a
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Inadofuas SSKI (potassium iodide) wag Lugol’s solution
1. mmsa‘daamuaumw hyperthyroidism
2. drelireulvsessuduinunniy taelimsrdavinldnetu
3, apnsildenunidsssnasenlnsed tauan bleeding luvaizsingnld
RIGRGED!
AL 1-2 dUnwindoundn azifineudeavesnisiin recurrent hyperthyroidism 160

Thyroid Subtotal Total
lobectomy thyroidectomy thyroidectomy
K “N /7 AN /\\

Fig. 4 Thyroidectomy

Surgical techniques
1. Total thyroidectomy (TT)
anlonansnduuidusi wiUae@asfiugnthyroid hormone supplement naan%in
2. Subtotal thyroidectomy (STT)
Bilateral subtotal thyroidectomy L@aLawiz posterior capsule Heaoeing
Hartley-Dunhill’s thyroidectomy 6in lobectomy 1 919 W&18n9U19%I1 subtotal Lw@e posterior capsule Wu

thyroid remnant 19

JofUes subtotal thyroidectomy
1. §unde thyroid remnant snnweszanlenafiazdeanuen thyroid hormone supplement ¢
2. Tuwwnéitldidenmngazanlenanisiiin postoperative complication I
Joideved subtotal thyroidectomy
MINNANIT recurrence LLazQ’Uaaé’aqﬁwmsmﬁm’fw azfineundsslunisiin postoperative complications

Uszaed 3-10 Wi

v
o

Subtotal thyroidectomy Uasasianinnis total thyroidectomy Tuauldiifideustlunsinda winsd
thyroid remnant silddslenanisndunndugile

Factor that increase risk of recurrent hyperthyroidism in patients who underwent subtotal
thyroidectomy fie angilas, iawe, deulnsadvunalg >200 gm

Tugtheniidadedsnanasvinisidauuy total thyroidectomy visadwsialunu high volume surgeon
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Total thyroidectomy vs Subtotal thyroidectomy in high volume center
Urmas L et al

50 patients

STT group i total remnant 2 - 4 gm

No difference in rate of postoperative complication

No incidence of recurrent hyperthyroidism

In STT group 66.7% developed hypothyroidism
Scoutt M et al

136 patients

STT group # total remnant 6 gm

In STT group 30% developed recurrent hyperthyroidism within first year after surgery

While no recurrent hyperthyroidism in NT and TT group
No difference in rate of postoperative complication in all 3 groups

fatiulunsansim subtotal limsiwdelnsesaiiu 6 gm wsgdaianis recurrent gt

Palit TK et al
Meta-analysis 7241 patients
7.9% in STT group Developed recurrent hyperthyroidism
No recurrent hyperthyroidism in TT group
No difference in rate of postoperative complication
Every 1 gm of the left thyroid remnant
8.9% decrease in hypothyroidism

6.9% increase in euthyroid

ATA guidelines 2017

If surgery is chosen as the definite therapy for Graves’ disease

“Near-total or Total thyroidectomy is the procedure of choice in high-volume thyroid surgeons”
Postoperative complication

Hematoma < 0.5%

Postoperative hypocalcemia < 1%

Injury of recurrent or superior laryngeal nerve < 2%

Decrease recurrent hyperthyroidism rate
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Graves’ disease in pregnancy and surgical management
- Antithyroid drug contraindication
- RAI Contraindication in pregnancy (iatrogenic effect)
é’ﬁﬁ?uslu;ﬁﬂaaﬁrﬁ’wé’q5@ﬂiiﬁu,axﬁeﬁaﬁwmanmi'i”ﬂmé’wﬂﬁ’nﬂuﬁaﬂﬁm'ﬁ%'ﬂmﬁw thyroidectomy Lag
wuzihlivhmsehdalulasinadiaes iszdlenadia preterm labor 5% |, nelulasunadiany flennaiiin preterm

labor gan71 wazlulasunausn Tlennsifin teratogenic effect uay abortion genintulasanausn

Graves’ disease in children
Tunniloniain remission wdagnewdeiies 20-30% Tulusn vaeidlvajogi 60% atuluin 39
wuzthlisnumeesnewate Wewmdssann 12 Y dldnadlianen veaen uaviafianueinsadiaue waevn

Tgwalilina fosiiansan radioactive iodine 130n13HAR WakuzlividoaauInng 5 Yuuluua

Hadeiidislenmanisndunndugh (relapse rate)
- g<12d
- ueverenlnIeYn > 2.5 Wivesruinung
- FT4 > 4 my/dl iedfade

- 1 TRAb Jugaileitiady

Ablative treatment of Graves’ disease in children

wughlivinlugUe Graves’ disease fifTonnaiin relapse hyperthyroidism GR
wugthliivi surgery > RAI Tnglamzilony < 57

MsEdn wugiiliivh total or near-total thyroidectomy Tae hish-volume surgeons Liieamlaniansndu
g vsenmzunsndeundinisinga

agude Iuﬂﬂwﬁﬂﬁﬁi@ma relapse @1 AIslATUNTTSNYIAE ablative therapy waraisidenidu surgery
Tnaamzludnengtioandt 5 T sz RAIludin <5 yr aznszduiia thyroid malignancy I wazn1swagn wuzili
WUU Total #38 near-total thyroidectomy Tag high volume surgeons ins1zanlonianis relapsed tag

AMEENINTDUNINFA LA AN

Toxic nodular disease

wuadu Toxic multinodular goiter, toxic adenoma

Tnedeulusolnsesdinnsadeoosluuiinty Tnefes dwaliiname hyperthyroidism ns$nendaeen
Satnlafléna deundnnnsnsdnumsidu ablative treatment

B

Ablative treatment Jusgiusilsa

L]
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Toxic Multinodular goiter (TMNG)
fthednumeiausnalvg $nil compressive symptoms SauuzdilisnwmensHisia
wulufgeeny memds lnsamziiuiinaunaulelofu
Ablative treatment Wzt lHSNeIAIBAITHIAR INTIZANTASNEIDINT compression symptomslaviui

’dwﬂwﬂuﬂnz hyperthyroidism 1157 wazanlonalia recurrent %se persistent hyperthyroidism 1

Toxic nodular
goiter

Toxic adenoma —

Fig. 5 Pathology of thyroid disease and thyroid scan finding

1 '

YU

°

msunsHIdaly Toxic multinodular goiter
- @3dy thyroid cancer
- foms Compressive symptoms
[ ¥ [ .
- anwugnauly Substernal or retrosternal goiter
- unvesrenlnsos > 80 gm

- flspvasseunistnsesnsiu wazdeslasunisuign

Ablative treatment wuu RAI Tu Toxic Multinodular goiter
- 9R3INIRRUAUDIUTEUIN 80% U 6 LAy
- Relative compression symptoms 46%
~ Temanduundu hyperthyroidism 91 20%

- Temalin hypothyroidism > 60% Tu 20 I

Preoperative preparation
- T9ien Antithyroid drugs + beta blocker mueaUY ol euthyroid

- ainlallst SSKI wag Lugol’s twsnzazvilu hyperthyroid Leas
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AINIAATENIN Total and subtotal thyroidectomy

d193U expert thyroid surgeon fnnzunsngdounainisufalif19iu uin15v7 subtotal dlonsiAnnng

recurrent hyperthyroidism Wwazn15vin redo-surgery Walanaiin complication unTu

Tudte Toxic multinodular goiter wuzii1liivih subtotal thyroidectomy Tuianidle
1. fouwuiaLan 13Jﬁcompressive symptoms

2. auldu subclinical visaiannnshiuin

Toxic adenoma

vJu autonomous function ¥esthyroid nodule Mssnw3adunisuidn 1ae treatment of choice fe
lobectomy with isthmusectomy @s@ansamuauAe hyperthyroidism agasimiuduiu deffeannisiin

recurrent #se persistent hypothyroidism (<1%) wagann15inn13y hypothyroidism (<2%)

RA

in toxic adenoma

- mUANA1IY hyperthyroidism 10t THia1useanns 1-2 e
- filenalfin persistent hyperthyroidism 6-18%

- Tona recurrent hyperthyroidism 5.5%

- flenain hypothyroidism > 60% Tu 20

v
v o

fratudalduuzanlilgnissnwaie RAI snviulusienliausanueaaula



