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LEARNING OBJECTIVES

Qj Evaluate and manage hyperthyroidism and hypothyroidism, including
subclinical disease

@ Diagnose and manage thyroid medical emergencies
\/ Evaluate and manage thyroid nodules

Describe and manage different types of thyroid cancer
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Schematic
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THYROID DYSFUNCTION:
1 TOO MUCH OR TOO LITTLE



Thyroid Dysfunction
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4 Steps to

Interpret
TSH

Obtain
TSH
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hyroid Function Problems

Obtain
FT4

|FT4= Primary
Hypothyroidism

— FT4=
Subclinical
Hypothyroidism

1FT4=
Hyperthyroidism

—FT4=
Subclinical
Hyperthyroidism

* (borderline)/|

semmmmen  ['T4 = Secondary

Hypothyroidism

*If normal TSH: Only obtain FT4 if
clinically suspect secondary

Determine hypothyroidism

etiology

Postablative Following RAI/ Surgery

Transient thyroiditis Hypothyroid phase of thyroiditis

Drugs Lithium, amiodarone, TKI’s, Immune checkpoint inhibitors, Valproic acid,
Interferon

Infiltrative disease Hemochromatosis, amyloidosis, sarcoidosis, scleroderma, etc.

Genetic Thyroid agenesis/ dysgenesis

Head and Neck History of treated head and neck cancer

radiation

Transient thyroiditis Short lived and usually self resolves + possible hypo phase

Toxic Nodule/ Multiple Autonomous function of one ore more thyroid nodule(s)

toxic nodules

Drugs Lithium, amiodarone, Immune checkpoint inhibitors,
Drugs Glucocorticoids



e /
If vou see this Choose This.E‘j

JTSH 1) Subclinical
Hypothyroidism

J FT4

JTSH -
2 FT4 JQ Secondary hypothyroidism

™ TSH

J FT4 '
MTSH

< FT4

Overt Hyperthyroidism

T3 Thyrotoxicosis

Overt Hypothyroidism
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1.1 ug/dL (0.8-
11.0 mIU/L 0.3-4.2 mlU/L ugl/s) (

Ca S e # 1 Obtain Interpret Obtain ET4 Determine

TSH TSH etiology

|FT4= Primary
Hypothyroidism

55-year-old female ——r

Subclinical )
Hypothyroidism

1FT4=
Hyperthyroidism
|TSH
—FT4=

Subchnlcal

Complains of mild fatigue

Physical exam:
» Diffuse goiter

Hyper‘thyrmdlsm

TPO antibody positive = (ot

Hypothyroidism

Postablative Following RAI/ Surgery
° .. . . Transient thyroiditis Hypothyroid phase of thyroiditis
Subclinical Hypothyroidism o— — _—
Drugs Lithium, amiodarone, TKI’s, Immune checkpoint inhibitors, Valproic acid,
. ’ . . .
Due to Hashimoto’s Thyroiditis Interferon
Infiltrative disease Hemochromatosis, amyloidosis, sarcoidosis, scleroderma, etc.
Genetic Thyroid agenesis/ dysgenesis
Head and Neck History of treated head and neck cancer

radiation



What is the best next step in
management?

A) Start levothyroxine therapy (T4)
B) Start liothyronine therapy (T3)
C) Recheck in 3 months

D) Obtain thyroid ultrasound



What is the best next step in
management?

What is the TSH?

A) Start levothyroxine therapy (T4) ot e '

of normal to 6.9 mU/L 7 to 9.9 mU/L

B) Start liothyronine therapy (T3) I;m o] T

, { ! { !
C) REChECk In 3 months | Age =65 to 70 years ||A|_:|-E{551I?Uvear5| |Age?5511::?0\rear‘5| |A|_:|-E{551I?U1.rear5|

10 mU/L or higher

¥

Treat with T4

v

. . Observe 1. TSH is age appropriate, Are there convincing symptoms Treat with T4
treatment not recommended. of hypothyroidism=?4
D) Obtain tl |yr0|d ultrasound

Yes Mo

|TI'EH|:'Hi|:|'I T4| | DObserve |

Teaching Treat hypothyroidism with LT4

Point Start when TSH > 10 or if highly symptomatic™, TPO +'ve
High TSH may be normal at older age

Garber JR et al. American Association Of Clinical Endocrinologists And American Thyroid Association Taskforce On Hypothyroidism In Adults. Clinical practice guidelines for
hypothyroidism in adults: cosponsored by the American Association of Clinical Endocrinologists and the American Thyroid Association. Thyroid. Thyroid 2012



Don’t Treat the Antibody

Obtain Interpret Obtain ET4 Determine

Treat the Thyroid Function TSH TSH etiology

|FT4= Primary

Hypothyroidism
* 55-year-old female < e

Hypothyroidism

1FT4=
Hyperthyroidism
|TSH
—FT4=

Subclinical

* Complains of mild fatigue

* Physical exam:
» Diffuse goiter

Hyperthyroidism

* TPO antibody positive = odeine)

1FT4 = Secondary
Hypothyroidism

Postablative Following RAI/ Surgery
.. . . Transient thyroiditis Hypothyroid phase of thyroiditis
o Positive TPO antibody but Euthyroid o— — _—
Drugs Lithium, amiodarone, TKI’s, Immune checkpoint inhibitors, Valproic acid,
. ' . . .
? Hashimoto’s Thyroiditis Interferon
Infiltrative disease Hemochromatosis, amyloidosis, sarcoidosis, scleroderma, etc.
Genetic Thyroid agenesis/ dysgenesis
Head and Neck History of treated head and neck cancer

radiation



Antibody

Positive FT4

«TPO Lym phoc;ytic
*Thyroglobulin Infiltration

Genetics Gradual

Follicular Cell
Damage

Immune

Triggers Overt

Hypothyroidism

1

Normal Function
Subclinical Hypothyroidism

Overt Hypothyroidism Subclinical: TSH 1, FT4 normal

Ul
T

I

Teaching Positive TPO or Tg antibodies # indication for levothyroxine if TSH is

Point normal. Consider if subclinical hypothyroidism, recommend if overt
Antibodies predict *risk* of future hypothyroidism, not *current*
disease

N
T

Ppear early

Hormone Level (lllustrative Units)
]

=
1

1
Autoantibodies Lymphocytic Follicular Cell Thyroid Failure
(Preclinical) Infiltration Damage

Autoimmune Thyroiditis Pathogenesis —»



Case #1 Continued

Started on LT4

Her other medications include omeprazole 20 mg daily, calcium

supplements, lisinopril 5 mg daily

She is taking her medications and supplements in the morning

with breakfast

6 weeks later:

e TSH 10 mIU/mL (1)
* FT4 1.2 (normal)
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What is the best next step in
management?

A) Increase dosage of levothyroxine

B) Continue current dose of levothyroxine and add T3 therapy

C) Assess compliance and educate on how to take levothyroxine
D) Obtain levothyroxine absorption test



What is the best next step in
management?

A) Increase dosage of levothyroxine

B) Continue current dose of levothyroxine and add T3 therapy

C) Assess compliance and educate on how to take levothyroxine
D) Obtain levothyroxine absorption test

Teaching Persistently elevated TSH—> Adherence?
Point Food, PPI, Calcium, Iron effect levothyroxine absorption
If compliant—> consider celiac testing
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Mild Elevated TSH not Associated with
Subclinical Hypothyroidism

* Non-thyroid disease related etiologies for elevated TSH:
o Non-thyroidal illnesses/critical illness
o Age —age appropriate rise in TSH
o Drugs: metoclopramide, domperidone

& T4
* Spuriously elevated TSH E -
o Assay variability ‘:'
o Heterophile antibodies 5 Free T4
V1 Total T4
. . . T3
¢ PItUIta rY'reIated rlseS In TSH e | Modeiate Lagars Recowery

o TSH-secreting adenoma — rare (high TSH & normal or high T4/T3)
o Resistance to TSH



Case #2

e 23-year-old female

* Complains of weight loss and
irregular menstrual cycles

* Physical exam:
» Right sided thyroid nodule
» Tremor

o Hyperthyroidism. Etiology?

2.3 ug/dL (0.8-
0.05 miU/L 0.3-4.2 mIU/L gl/_g) (

Obtain Interpret . Determine
TSH TSH Olbigziie [ etiology

|FT4= Primary
Hypothyroidism
1TSH — FT4=
Subclinical

Hypothyroidism

—FT4=
Subclinical
Hyperthyroidism

<> (borderline)/|

FT4 = Secondary
Hypothyroidism

Transient thyroiditis Short lived and usually self resolves + possible hypo phase

Wtiple Autonomous function of one ore more thyroiTD
i les

Drugs Lithium, amiodarone, Immune checkpoint inhibitors,




What is the best next step in
management?

A) Start methimazole 20 mg daily
B) Recheck thyroid function in 3 months

C) Obtain I-131 thyroid uptake and scan
D) Start PTU 150 mg daily



What is the best next step in
management?

. . If given option of TRAb
A) Start methimazole 20 mg daily testing vs. uptake and

] ] ] scan—> chose TRAb
B) Recheck thyroid function in 3 months

C) Obtain I-131 thyroid uptake and scan
D) Start PTU 150 mg daily

first

Teaching Uptake and scan can help determine cause of hyperthyroidism
Point NOT useful if already received high iodine load




Interpreting Thyroid Uptake and

Scan

COLD NODULE

pyramidal

lobe \.

-

GRAVE DISEASE

hot and cold nodules

TOXIC MULTINODULAR

8

HOT NODULE

suppression of
remainder of gland

E

AUTONOMOUS NODULE

RAIU<5%

THYROIDITIS

lodine

load

l

No uptake




Case #3 Obtain Interpret — Determine

TSH TSH etiology

|FT4= Primary
Hypothyroidism
1TSH o FT4=
Subclinical

Hypothyroidism

1FT4=

P hys i Ca I exa m : Hyperthyroidism
» Diffuse goiter LT

. . Hyperthyroidism

> Bilateral proptosis —

. . FT4 = Secondary

» Conjunctival erythema Hypothyroidism

TRADb antibody positive

33-year-old female

Complains of palpitations

Transient thyroiditis Short lived and usually self resolves + possible hypo phase

Toxic Nodule/ Multiple Autonomous function of one ore more thyroid nodule(s)
toxic nodules

° Hype rt herId ism d ue to G raveS’ Drugs Lithium, amiodarone, Immune checkpoint inhibitors,

Disease




What is the best next step in
management?

A) Obtain I-131 thyroid uptake and scan
B) Start methimazole 20 mg daily

C) Treat with 10 mCi of radioactive iodine
D) Obtain TSI antibody level



What is the best next step in
management?

A) Obtain I-131 thyroid uptake and scan
B) Start methimazole 20 mg daily

C) Treat with 10 mCi of radioactive iodine
D) Obtain TSI antibody level

Teaching Avoid RAI treatment in Graves’ disease and active thyroid eye disease.
Point TRAD is the most sensitive marker for diagnosis.




Graves’ Disease

* Most common cause of hyperthyroidism
* Presents with classic hyperthyroid symptoms
* Goiter
» Specific P/E findings:
» Thyroid eye disease

» Pre-tibial myxedema
» Thyroid acropachy

* TRAb/ TSI positive in most cases
* Diffuse uptake on uptake and scan

* Treated with:
» Anti thyroid drugs- first line
> RAI
» Surgery

ST Ve Agranulocytosis, rash,

hepatoxicity




Other Causes of Abnormally
Low Serum TSH

e Subclinical hyperthyroidism
e Recovery from hyperthyroidism (lag in TSH suppression)
o Pituitary / hypothalamic disease (adenoma)

e Euthyroid sick syndrome (non-thyroidal illness
syndrome)

e Some medications such as corticosteroids, dopamine,
dobutamine

e First trimester of pregnancy

Ei!‘jg University of
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Neck pain + hyperthyroidism

Diffuse uptake +
hyperthyroidism

Graves’ Disease + Pregnancy—>
Treatment

Postpartum + Hyperthyroidism

Fever + Sore throat while on
ATD

Thyrotoxicosis + low
thyroglobulin

Low TSH + Critical illness

Toxic adenoma treatment

Treatment to avoid in Graves’ +
TED
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1)

6)

8)

d

If vou see this Choose This.E‘j

Agranulocytosis

Non thyroidal illness

Sub Acute Thyroiditis

Graves’ Disease

Postpartum Thyroiditis

RAI

Anti thyroid drugs

RAI or Surgery

Exogenous thyroid hormone ingestion



Thyroid Dysfunction E

Thyroid Storm:

Trigger: acutely ill, iodine load, etc.

» Fever (thermoregulatory dysfunction)

* CNS (metabolic encephalopathy)

« Severe cardiovascular problems (marked
sinus tachycardia, atrial arrhythmias, heart
failure, hypotension)

» Gastrointestinal and hepatic (vomiting,
diarrhea, abnormal LFTs)

-Treatment:
ICU, beta blockers, anti-thyroid drugs (PTU) then
SSKI, glucocorticoids

mergencies

Myxedema Coma:

Trigger: acutely ill, dehydration, opiates, medication
nonadherence

* Hypothermia (thermoregulatory dysfunction)

* CNS (metabolic encephalopathy)

« Severe cardiovascular problems (bradycardia,
hypotension, heart failure)

» Respiratory (hypoventilation, hypoxia)

» Biochemical (hyponatremia, hypoglycemia)

-Treatment:
ICU, hydrocortisone (until concomitant Al ruled out),
levothyroxine +/- T3

Teaching Clinical diagnosis. No thyroid hormone level is diagnostic. Give ATD
Point BEFORE lodine in Thyroid storm.




hyroid
Dysfunction
High Yield
Pearls

A ———4

1)

2)

3)

4)

TSH is the single most sensitive test in detecting thyroid
disease as it is affected BEFORE T4*

I- 131 Scan cannot be interpreted in patients who received
a high iodine load (contrast, amiodarone, etc.) within the
last 30-90 days

Treat thyroid storm with steroids, beta blockers, PTU,
iodine

Treat Graves’ disease with ATD, RAIl or surgery. Never use
RAl in pregnancy or in those with TED



THYROID STRUCTURE:
LUMPS & BUMPS

2
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hyroid Structural Disorders

Adenoma/
Hyperplasia

Benign Nodule _
Thyroid Cyst
(95%)
Indications for FNA:
>1 cm with
suspicious US ranschcer

Lymphocytic
features*

Thyroiditis

Normal TSH>
FNA?

Thyroid Cancer

Malignant Nodule

(5%) Lymphoma
Thyroid Nodule

Metastasis to
thyroid
Low TSH = e LD

Thyroid Uptake Benign “Hot

Nodule
and Scan

Papillary Thyroid
Cancer

Follicular Thyroid
Cancer

Medullary Thyroid
Cancer

Anaplastic Thyroid
Cancer




High
Suspicion
70-90%

microcalcifications

hypoechoic nodule
irregular margin

e
——

T . 2 St
ntermediate
Suspicion

10-20%

Low
Suspicion
5-10%

hyperechoic solid regular margin

Very low
Suspicion
<3%

sp;ong'lfurm

Benign
<1%
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hypoechoic
irregular masgins

hypoechoic, ir lar
margins, extrathyroidal
exténsion

hypoechoic
taller than wide

hypoecho :so;id

regular margin

isoecholc solid regular margin partially eystic with eccentric

solid area o

hypoechoic,
Interrupted i
with soft ti

calcification
extrusion

partially cy_stlr.*

solid areas

artially cystic%iciuus
eatures

nodule with irregular margins, —
suspicious left lateral lymph nodé™




Risk Factors for
Thyroid Cancer

* Age >70 or <14 ( ;
* Head/ neck radiation history
N

e Family history 1 a4
> PTC: FAP, Cowden, Carney ol o
complex Thyroid
» Follicular: Werner Syndrome
»>MTC: MEN2a, MEN 2b o

e Hashimoto’s—> Lymphoma? AR



Types of Thyroid

Cancer
Papillary 70-80% 95% * Local spread

* Lymph node mets.

* Slow growing

e Biochemical marker: Thyroglobulin
Follicular 10-15% 91% * Hematological spread

* Bone and lung mets.
e Slow growing
* Biochemical marker: Thyroglobulin

Medullary 5-10% 91% * May be sporadic or A/W MEN 2A or MEN2B
* RET mutation
* Biochemical marker: Calcitonin

Anaplastic 1-2% 1-7% * Locoregional invasion
* Bone and lung mets.
* Fast growing




Case #4 p—
Hyperplasia
Benign Nodule Thyroid Cyst

* 49-year-old female

* CT neck obtained in ED due to MVA e N

* Incidental thyroid nodule

* Thyroid US: 1.8 cm left thyroid
nodule of intermediate suspicion o

* Lab Results:
»TSH 0.8 (0.3-4.2 mIU/L)

* Physical exam:
» Palpable left nodule
» Mobile with swallowing
» No cervical lymphadenopathy



What is the best next step in
management?

A) Obtain thyroglobulin level
B) Obtain calcitonin level

C) Refer for surgery

D) Perform fine needle aspiration biopsy



What is the best next step in
management?

A) Obtain thyroglobulin level
B) Obtain calcitonin level
C) Refer for surgery

D) Perform fine needle aspiration biopsy

Teaching Thyroglobulin level is not helpful in determining malignant vs. benign
Point nodules. Calcitonin is only used when medullary thyroid cancer is
suspected.




Treatment

Total
Thyroidectomy

Radioactive
lodine

TSH suppression
and surveillance
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Historical Approach To Thyroid Cancer

RADIO-1ODINE HALTS ONE TYPE OF CANGER

Radioactive chemical brings about histery-making recovery of patient dying from thyroid tumors

The man shown in the contrasting por-
traits at right is 2 Brocklyn shoe salesman
named Bernard Brunstein who is destined
1o become one of the most [amous patients
in medicnl history. Brunstein is thefirst per-
son known to be cured (insofar as s cure can
be established by medical tests on a living
patient) of melastatic cancer, a form of the
disease in which the malignancy spreads
through the body from an original tumor.
herasiatic cancer has alwaye been 1007 f2-
tal. But Brunstein's rumass were destroy ed
in a simple, slmost miraculous way: by the
daak ing of four doses of radicactive indine.

When Brunstein was sdmitted to New

BEMNARD BERUNSTEIN IN 1842 (LEFT); AFR HE LOUKS TODAY

indine is chemically identical with ordi-
nary ioding, it gives off a powerful radia-
tion that can kill any tissue that absarbs it
in sufficient conceniration. The chemical
had never been effectively used as a treat-
ment for cancer, buar Bronstein agnred 10
try it in the hope that it might halp. It
did. Three months after he drank his st
glassful of the tasteless, colorless liquid,
his heart began to slow down and he start-
edto puton 'ﬂ.le‘iEl:l. G—Eigt[ counters ]J'l-i!’-“td
over the tumor sites revealed that thers
WS A hmn‘y caneentration of radis-iodineg
in these areas. After three additional doses
the tumors slowly began to diminish insize




— WDPTC — POTC

Diffuse sclerosing Insular
| A | Overall survival B | Disease-specific survival — Tall cell = AIL
100
80 - ﬁ
a-*z s
- E
2 60- ]
= i
T 40 &
2 &
= =
20 @A
=
0 ; . : 0
0 24 43 12 96 120 144 0 24 48 72 96 120 144
Time, mo Time, mo
Mo. at risk Mo. at risk
WDPTC 35812 28411 18314 9047 3883 1898 618 WOPTC 13577 27533 22852 18510 14623 11406 8782
Diffuse sclerosing 415 319 236 147 83 45 14 Diffuse sclerosing 00 208 420 340 270 215 162
Tall cell 31319 2515 1528 07 394 139 46 Tall cell 1747 1267 530 B53 433 Ja4 168
FOTC 1331 E43 523 295 153 b4 15 POTC 1570 54949 780 G2 448 138 313
Insular 162 239 152 85 43 14 2 Insular 284 194 136 104 61 40 18
ATC 2249 323 181 103 o4 21 7 ATC 2241 319 225 169 127 97 74
Century: A Population-Based Study
Univer SltyOf Natalia Genere, MD; Omar M. El Kawkgi, MB, BCh, BAO; Rachel E. Giblon, MS;
% Kentuc y Salvatore Vaccarella, PhD; John C. Morris, MD; lan D. Hay, MD, PhD;

and Juan P. Brito, MBBS
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STRIKING A BALANCE

Under-Treatment Over-Treatment
of Intermediate or of Low Risk
High Risk Disease Disease
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Heterogenous Group of Diseases Need
Individualized Approaches

Poorly
differentiated
PTC

Thyroid cancer ] \\/Nat therapies reduce recurrence?
Thyroid Radioactive TSH
Surgery lodine? suppression High risk disease sl \What therapies improve survival? Systemic therapies?
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ow Risk Disease- Extent of Surgery and Recurrence

ldJS g (2023) 47:1211-1218
h1lp s:/fdoi.or I:ﬂ{] 1007/s00268-022-06813-5

Thyroid Lobectomy for Low-Risk 1-4 CM Papillary Thyroid
Cancer is not Associated with Increased Recurrence Rates
in the Dutch Population with a Restricted Diagnostic Work-Up

J. F. Lin'® - P. M. Rodriguez Schaap2 - M. J. H. Metman' - E. J. M. Nieveen van I}ijkum2 .
C. Dickhoff? - T. P. Links® - §. Kruijff' - A. F. Engelsman®

901 patients diagnosed with low risk 1-4 cm PTC
between 2005-2015 with median follow up of 7.7
years

2.6%

No SS
recurrence

rate in cohort

difference in
TT vs. TL

University of
% Kenttl}.;.c Lin JF, Rodriguez Schaap PM, Metman MJH, Nieveen van Dijkum EJM, Dickhoff C, Links TP, Kruijff S, Engelsman AF. Thyroid Lobectomy
y for Low-Risk 1-4 CM Papillary Thyroid Cancer is not Associated with Increased Recurrence Rates in the Dutch Population with a
Restricted Diagnostic Work-Up. World J Surg. 2023 May;47(5):1211-1218.
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Low Risk Disease- Role for RAI?

Follow-up Alone (MNo Radiciodine) Radiciodine Ablation
MN—=387 N =389

-

Mo Event at 3 Years
Moninferiority margin, 5 percentage points

Difference, —0.3 percentage points (90%: Cl, —2.7 to 2.2)
100 —
B0
@a (95%& CI,
o 93.0 to 97.5)
el
& 60
[ -
=1
(=F]
& 404
=]
[=F]
=
=1} =
Mo Radiciodine Radiciodine
Events at 3 Years
Structural or Functional Biologic
Events Events
2 23
204 patients patients
on | A
=
. 5+
& 12 -
5 0
£ . 2
University of s 3
entU.Cky 0= _ TR : e
. Mo Radioiodine Radiciodine Mo Radioiodine Radiociodine

College of Me:




2025 ATA DTC Guideline
Recommendations

Risk category Typical RAI recommendation Recommended "'l activity level Goals of therapy

Low No 1.1-1.85 GBq (30-50 mCi) None or remnant ablation

Intermediate-low and intermediate-high Consider 1.1-3.7 GBq (30-100 mCi) Remnant ablation +/- adjuvant therapy

High Yes 3.7-5.55 GBq (100-150 mCi) Remnant ablation and adjuvant therapy
Distant metastases Yes 3.7-7.4 GBq (100-200 mCi) or consider dosimetry Treatment of known disease, remnant ablation
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hyroid
Structure
High Yield
Pearls

A ———4

1)
2)
3)
4)

5)

Incidence: PTC > Follicular > Medullary> Anaplastic

Do not FNA hot nodules (Low TSH, High localized uptake)
Do FNA cold nodules that are > 1 cm + US features

No role for pre-operative tumor markers

Not all thyroid cancers require Surgery, RAl and TSH
Suppression- low risk PTC cancers can be managed with

lobectomy without RAI



Questions?

Omar M. El Kawkgi, MD
Assistant Professor of Medicine
Omar.elkawkgi@uky.edu

D @0_Kawkgi  (¥) @okawkgi.bsky.social
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