


External carotid artery

Hyoid bone
Internal carotid artery Superior laryngeal nerve
y Internal branch

Superior thyroid artery and vein A y W = Frternal branch

Infrahyoid artery

Superior laryngeal artery Thyroid cartilage {lamina)

Thyrohyoid membrane Median cricothyraid

. 1 ‘Al - ligament

Ansa Superior root il [

cervicalis | Inferior root 3 Cricothyroid muscles
Common carotid artery- Cricoid cartilage
Cricothyroid artery

Pyramidal lobe

Internal jugular vein (often absent

or small) Thyraid
gland
Inferior thyroid veins
Ascending cervical artery X \ Pretracheal lymph nodes
Inferior thyroid artery- 4 |

/ 3 Phrenic nerve
Superficial cervical artery - f

| ‘ | e LENGTH: 5 CM
) \ Anterior scalene muscle .
Suprascapular artery- \ Y Y

o 1 8 § ! X Vagus nerve (X)
Thyrocervical trunk . ~ |

External jugular vein
Subclavian

artery and vein

Anterior jugular vein [ ) W I DT H : 2 C M
Vagus nerve (X} 1st rib (cut)
Right recurrent Left recurrent laryngeal nerve
laryngeal nerve
Brachiocephalic trunk [ ]

DEPTH: 2 CM

Brachiocephalic veins
Superior vena cava

Aortic arch

Thyroid cartilage
Cricothyroid ligament

Common carotid artery

WEIGHT 10-20 GRAMS

Medial margin of
sternocleidomastoid muscle

Cricothyroid muscle
Cricoid cartilage
Thyroid gland

Cupula (dome) of pleura

Trachea-



Somatostatin

TRH [GHRH |
THYROID PHYSIOLOGY o e |
f_abHypothalamus
e ACTIVE THYROID HORMONE
e THYROXINE (T4) AND TRIIODOTHYRONINE (T3)
e |ODINE IS CRITICAL TO FORMATION OF THYROID HORMONE F—- fﬁim
« DIETARY SOURCES — SEAFOOD, DAIRY PRODUCTS, IODIZED SALT e ]
« |ODINE DEFICIENCY IN US IS RARE oY i
e e
e REGULATION " Jo T
* TSH SECRETION e
« PERIPHERAL CONVERSION OF T4 TO T3 e s fo
- ?:;m'emng' Ff" Lactation /
Spermatogenesis Tastes
e T4:T3 SECRETION BY THYROID GLAND 20:1 °
— €= -~
e MOST T3 (80%) RESULTS FROM 5’-DEIODINATION OF T4 IN - E;‘;,QJI RN 1 caosseare
PERIPHERAL TISSUE s .

N
[IGF-1]

Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson J, Loscalzo J. Harrison's Manual of Medicine, 18e; 2014 Available at:
http://accessmedicine.mhmedical.com/content.aspx?bookid=1140&sectionid=63503819 Accessed: January 15, 2018
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THYROID PHYSIOLOGY:%
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CLINICAL PRESENTATION

HYPERTHYROIDISM

Intolerance to Heat
Fine, Straight Hair
P

Bulging Eyes
- Facial Flushing
Enlarged Thyroid

Tachycardia

I:lliirl; er 3.; '\._ 1 Systolic BF
ubbing &’
/) ) Breast Enlargement
T = Weight Loss
remors —

+ Diarrhea Muscle Wasting

Menstrual Changes
(Amenorrhea)

Localized Edema

HYPOTHYROIDISM

Intolerance to Cold

Receding Hairline
Facial & Eyelid Edema

Hair Loss Dull-Blank Expression

Apath IE_xFrar'nﬁ: Fatigue
pathy Thick Tongue -
Lethargy Slow Speech

Dry Skin Anorexia

SRS S S Brittle Nails
Muscle Aches & Hair

& Weakrness

Cﬂﬂﬁtipatigﬂ Menstrual Disturbances

Late Clinical Manifestations
Subnormal Temp
Bradycardia
Weight Gain

LLOC
Thickened Skin
Cardiac Complications

Clsige
o



QUESTION #1

* 36-YEAR-OLD FEMALE REPORTS INSOMNIA, WEIGHT LOSS AND
ANXIETY OVER THE PAST 8-10 WEEKS. SHE DID NOT GET HER PERIOD
THIS MONTH.

* PHYSICAL EXAM
* ALERT AND ORIENTED
VITAL SIGNS ARE NORMAL
THYROID GLAND IS DIFFUSELY ENLARGED. NO DISCRETE NODULE PALPATED.
NO EXOPHTHALMOS
NO PRETIBIAL MYXEDEMA



QUESTION #1

* 36-YEAR-OLD FEMALE REPORTS
INSOMNIA, WEIGHT LOSS AND ANXIETY
OVER THE PAST 8-10 WEEKS. SHE DID
NOT GET HER PERIOD THIS MONTH.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL

* THYROID GLAND IS DIFFUSELY
ENLARGED. NO DISCRETE NODULE
PALPATED.

* NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA

WHAT LAB RESULTS WOULD YOU EXPECT
TO FIND?

A. LOW TSH, LOW FREE T4, HIGH T3

B. HIGH TSH, HIGH FREE T4, +TPO
ANTIBODIES

C. LOW TSH, HIGH FREE T4, +TPO
ANTIBODIES

D. HIGH TSH, HIGH FREE T3, -TPO
ANTIBODIES

E. LOW TSH, LOW FREE T4, +TPO
ANTIBODIES



QUESTION #1

* 36-YEAR-OLD FEMALE REPORTS
INSOMNIA, WEIGHT LOSS AND ANXIETY
OVER THE PAST 8-10 WEEKS. SHE DID
NOT GET HER PERIOD THIS MONTH.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL

* THYROID GLAND IS DIFFUSELY
ENLARGED. NO DISCRETE NODULE
PALPATED.

* NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA

WHAT LAB RESULTS WOULD YOU EXPECT
TO FIND?

A. LOW TSH, LOW FREE T4, HIGH T3
B. HIGH TSH, HIGH FREE T4, +TPO
ANTIBODIES

C.LOW TSH, HIGH FREE T4,
+TPO ANTIBODIES

D. HIGH TSH, HIGH FREE T3, -TPO
ANTIBODIES

E. LOW TSH, LOW FREE T4, +TPO
ANTIBODIES




QU ESTION #] WHAT IS THE MOST LIKELY CAUSE OF
HER HYPERTHYROIDISM?
* 36-YEAR-OLD FEMALE REPORTS

INSOMNIA, WEIGHT LOSS AND A. TOXIC MULTINODULAR GOITER

ANXIETY OVER THE PAST 8-10 WEEKS. ,
SHE DID NOT GET HER PERIOD THIS B. GRAVES' DISEASE

MONTH. C.SUBACUTE THYROIDITIS
EELOICAL EXAM D.IODINE INGESTION
e ALERT AND ORIENTED
+ VITAL SIGNS ARE NORMAL E. TOXIC ADENOMA (HOT NODULE)

* THYROID GLAND IS DIFFUSELY
ENLARGED. NO DISCRETE NODULE
PALPATED.

* NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA



QU ESTION #1 WHAT IS THE MOST LIKELY CAUSE OF
HER HYPERTHYROIDISM?

* 36-YEAR-OLD FEMALE REPORTS

e —— A.TOXIC MULTINODULAR GOITER
ANXIETY OVER THE PAST 8-10 WEEKS.

SHE DID NOT GET HER PERIOD THIS B'G RAVES’ DISEASE

g C. SUBACUTE THYROIDITIS

* PHYSICAL EXAM

« ALERT AND ORIENTED D.IODINE INGESTION
T S E. TOXIC ADENOMA (HOT NODULE)

* THYROID GLAND IS DIFFUSELY
ENLARGED. NO DISCRETE NODULE
PALPATED.

* NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA



HYPERTHYROIDISM - CLINICAL
PRESENTATION

DECREASED BONE DENSITY

ELEVATED BIOCHEMICAL MARKERS OF

BONE RESORPTION:

* INCREASED OSTEOCALCIN
* INCREASED URINARY HYDROXYPROLINE

INCREASED SERUM GLUCOSE

INCREASED SERUM CA AND ALK PHOS.

DECREASED LDL AND CHOLESTEROL

INCREASED HEPATIC ENZYME AND

CREATINE KINASE

B N PN PR R PN e gy SN = S B

1 o~

A N B

o p—

1T R

o o~

INCREASED HEART RATE

PRESENCE OF ATRIAL FIBRILLATION
INCREASED CARDIAC CONTRACTILITY
INCREASED LV MASS INDEX

EXOPHTHALMOS OR SPECIFIC
OPHTHALMOPATHY

LARGE, TENDER THYROID
RESTLESS AND IRRITABILITY
WEIGHT LOSS

FINGER TREMOR



HYPERTHYROIDISM - ETIOLOGY

NORMAL OR HIGH RADIOIODINE UPTAKE

AUTOIMMUNE THYROID DISEASE

e GRAVES’ DISEASE

* HASHITOXICOSIS
AUTONOMOUS THYROID TISSUE

* TOXIC ADENOMA

* TOXIC MULTINODULAR GOITER
TSH-MEDIATED HYPERTHYROIDISM

* TSH-PRODUCING PITUITARY ADENOMA

* NON-NEOPLASTIC TSH-MEDIATED HYPERTHYROIDISM
* MUTATION IN NUCLEAR TRIIODOTHYRONINE (T3)
RECEPTOR
e MUTATION OF TSH RECEPTOR

HUMAN CHORIONIC GONADOTROPIN-MEDIATED
HYPERTHYROIDISM

* HYPEREMESIS GRAVIDUM
* TROPHOBLASTIC DISEASE

ABSENT (OR NEAR) RADIOIODINE UPTAKE
* THYROIDITIS

* SUBACUTE GRANULOMATOUS (DE QUERVAIN’S)
THYROIDITIS
e PAINLESS THYROIDITIS (SILENT THYROIDITIS, LYMPHOCYTIC

THYROIDITIS)
* POSTPARTUM THYROIDITIS

 AMIODARONE (ALSO MAY CAUSE IODINE-INDUCED
HYPERTHYROIDISM)

* RADIATION THYROIDITIS

* PALPATION THYROIDITIS

EXOGENOUS THYROID HORMONE INTAKE

e EXCESSIVE REPLACEMENT THERAPY
* [INTENTIONAL SUPPRESSIVE THERAPY
* FACTITIOUS HYPERTHYROIDISM

ECTOPIC HYPERTHYROIDISM

* STRUMA OVARII
* METASTATIC FOLLICULAR THYROID CANCER



ROLE OF THE I-123 (I-131) UPTAKE

Uptake

Right
lobe -~

Hot / '
NOdUIES Isthmus

" "Hot'
] nodule




DIFFERENTIAL DIAGNOSIS

e EUTHYROID HYPERTHYROXINEMIA

* ABNORMAL THYROID HORMONE-BINDING HORMONE
* HIGH T4, NORMAL-HIGH T3, NORMAL TSH

e LOW SERUM TSH WITHOUT HYPERTHYROIDISM
e CENTRAL HYPOTHYROIDISM (LOW THS, NORMAL FT4 & T3)
* NONTHYROIDAL ILLNESS
* RECOVERY FROM HYPERTHYROIDISM
e PREGNANCY — PHYSIOLOGIC LOWERING OF TSH
* HEALTHY OLDER PATIENT — ALTERED SET POINT OF THE HYPOTHALAMIC-PITUITARY-THYROID AXIS

e BIOTIN INGESTION
e INTERFERENCE WITH THE ASSAY —> FALSELY LOW TSH AND HIGH T4 & T3

Sharma A, Baumann NA, Shah P. Biotin-Induced Biochemical Graves Disease: A Teachable Moment. JAMA
Intern Med. 2017; 177(4): 571.



GRAVES DISEASE

« THYROTROPIN RECEPTOR SIMULATION ANTIBODIES
(TSHR-AB)

* INCREASE THYROID HORMONE SYNTHESIS, SECRETION,

AND HYPERTROPHY OF THYROID GLAND
e MCC OF HYPERTHYROIDISM IN US

* LABORATORY FINDINGS
e ELEVATED T4 & T3
* DEPRESSED TSH
e POSITIVE TSHR-AB
* MAY HAVE ANTI-TG AND ANTI-TPO
* ELEVATED RADIOIODINE UPTAKE
* (I-123 ORTC-99)

e TREATMENT -
e ANTI-THYROID MEDICATIONS (METHIMAZOLE OR
PTU)

* FIRST-LINE, MAY INDUCE LONG-TERM REMISSION.
* NO REMISSION ACHIEVED BY 1-2 YEARS RAI ABLATION
OR THYROIDECTOMY MAY BE CONSIDERED

* BETA BLOCKERS
e TREAT SYMPTOMS
* PROPRANOLOL INHIBITS PERIPHERAL
CONVERSION OF T4 TO T3
e EXOPHTHALMOS
» TAPERING STEROID DOSE (6-12 WEEKS)

* EYE SURGERY INDICATED IF DIPLOPIA OR LOSS OF
VISION



HASHITOXICOSIS

e AUTOIMMUNE THYROID DISEASE
* HYPERTHYROID BEFORE DETERIORATION INTO HYPOTHYROID STATE
e TSH RECEPTOR BLOCKER & TSH RECEPTOR STIMULATION GENES/AB PRESENT



TOXIC MULTINODULAR GOITER

* ELDERLY WOMEN

* FOCAL OR DIFFUSE HYPERPLASIA OF THYROID
FOLLICULAR CELLS

* INDEPENDENT OF TSH REGULATION

e MORE COMMON IN AREAS WITH LOW IODINE INTAKE

* CLINICAL FINDINGS:

« MASS EFFECT ON NEIGHBORING STRUCTURES — AIRWAY e TREATMENT
OBSTRUCTION AND DYSPHAGIA

* NO EXOPHTHALMOS OR PRETIBIAL MYXEDEMA

e ANTI-THYROID MEDICATION (THIONAMIDE)
* SUBTOTAL THYROIDECTOMY
* LAB FINDINGS * RADIOIODINE ABLATION

* LOWTSH, HIGH T4

* |INCREASED RADIOIODINE UPTAKE



THIONAMIDES (METHIMAZOLE,
PROPYLTHIOURACIL)

PRINCIPLE SIDE

EFFECTS
RASH
Methimazole
) .. : ) ) . NAUSEA
Preferred due to less side effects and toxicity, longer duration of action, more rapid efficac
Starting dose 10-15 mg daily (larger goiter/sever symptoms 20-30 mg/day) HEPATITIS
Maintenance dose is 5 — 15 mg daily VASCULITIS
Duration of therapy generally 12 to 18 months, but has been used for up to 10 years safely AGRANULOCYTOSIS
Permanent remission after cessation of therapy in only 20-30% of patients MORE COMMON

WITH PTU



RADIOIODINE ABLATION

e THERAPY OF CHOICE IN US (69%)
e USED LESS IN EUROPE (22%) & JAPAN
(11%)
e |-131 CAPSULE (OR ORAL
SOLUTION)

* ABLATION REQUIRES 6-18 WEEKS
FOR EUTHYROID STATE

e 20% WILL NEED SECOND ROUND OF
TREATMENT

SURGERY

* INDICATED FOR:
* OBSTRUCTIVE GOITER
* PREGNANT WOMEN
* |ODINE ALLERGY

* REFUSAL OF RADIATION
THERAPY



QUESTION #2

* A 32-YEAR-OLD MAN IS EVALUATED FOR A 1-WEEK HISTORY OF SEVERE NECK PAIN. HE ALSO HAS HEAT INTOLERANCE, PALPITATIONS,
AND INSOMNIA. MEDICAL HISTORY IS SIGNIFICANT ONLY FOR A VIRAL UPPER RESPIRATORY TRACT INFECTION 3 WEEKS AGO. HE

TAKES NO MEDICATIONS.
e PHYSICAL EXAMINATION

e ANXIOUS, SWEATING
* T-36.9°C(98.6 °F), BP - 124/64 MM HG, P - 118/MIN, RR - 12/MIN
* NO PROPTOSIS OR LID LAG
* HEART: REGULAR, TACHYCARDIC, NO MURMUR
* LUNGS: CLEAR TO AUSCULTATION BILATERALLY
* THYROID GLAND: NORMAL-SIZED, VERY TENDER TO PALPATION. NO THYROID NODULES PALPATED.

« LABORATORY EVALUATION
* TSH: <0.008 MU/ML (0.008 MU/L)
e FREE-T,: 3.2 NG/DL (41.3 PMOL/L)
« TOTALT3: 310 NG/DL (4.8 NMOL/L)
« THYROID-STIMULATING IMMUNOGLOBIN INDEX: <1.3 (NORMAL, <1.3)
« 24-HOUR RADIOACTIVE IODINE UPTAKE: 5% (LOW)



QUESTION #2

* A 32-YEAR-OLD MAN IS EVALUATED FOR A 1-WEEK
HISTORY OF SEVERE NECK PAIN. HE ALSO HAS HEAT
INTOLERANCE, PALPITATIONS, AND INSOMNIA.

UPPER RESPIRATORY TRACT INFECTION 3 WEEKS AGC WHICH OF THE FOLLOWING IS THE
UPPER RESPIRATORY TRACT INFECTION 3 WEEKS AGO.

HE TAKES NO MEDICATIONS.

. PHYSICAL EXAINATION MOST APPROPRIATE TREATMENT

*  ANXIOUS, SWEATING

IR R A. METHIMAZOLE

. NO PROPTOSIS OR LID LAG

. HEART: REGULAR, TACHYCARDIC, NO MURMUR B . M ETO P RO LO L

*  LUNGS: CLEAR TO AUSCULTATION BILATERALLY
*  THYROID GLAND: NORMAL-SIZED, VERY TENDER TO C P RO PY LTH I O U RACI L
PALPATION. NO THYROID NODULES PALPATED. )
*  LABORATORY EVALUATION
*  TSH:<0.008 MU/ML (0.008 MU/L) D_ RADIOACTIVE IO DI N E
*  FREE-T,: 3.2NG/DL (41.3 PMOL/L)

e  TOTALT3:310 NG/DL (4.8 NMOL/L)

e THYROID-STIMULATING IMMUNOGLOBIN INDEX:
<1.3 (NORMAL, <1.3)

*  24-HOUR RADIOACTIVE IODINE UPTAKE: 5% (LOW)



* A 32-YEAR-OLD MAN IS EVALUATED FOR A 1-WEEK HISTORY OF
SEVERE NECK PAIN. HE ALSO HAS HEAT INTOLERANCE,
PALPITATIONS, AND INSOMNIA. MEDICAL HISTORY IS
SIGNIFICANT ONLY FOR A VIRAL UPPER RESPIRATORY TRACT
INFECTION 3 WEEKS AGO. HE TAKES NO MEDICATIONS.

e  PHYSICAL EXAMINATION

ANXIOUS, SWEATING

T-36.9°C(98.6 °F), BP - 124/64 MM HG, P - 118/MIN, RR -
12/MIN

NO PROPTOSIS OR LID LAG
HEART: REGULAR, TACHYCARDIC, NO MURMUR
LUNGS: CLEAR TO AUSCULTATION BILATERALLY

THYROID GLAND: NORMAL-SIZED, VERY TENDER TO
PALPATION. NO THYROID NODULES PALPATED.

* LABORATORY EVALUATION

TSH: <0.008 MU/ML (0.008 MU/L)
FREE-T,: 3.2 NG/DL (41.3 PMOL/L)
TOTAL T3: 310 NG/DL (4.8 NMOL/L)

THYROID-STIMULATING IMMUNOGLOBIN INDEX: <1.3
(NORMAL, <1.3)

24-HOUR RADIOACTIVE IODINE UPTAKE: 5% (LOW)

QUESTION #2

WHICH OF THE FOLLOWING IS THE
MOST APPROPRIATE TREATMENT
A. METHIMAZOLE

B.METOPROLOL

C. PROPYLTHIOURACIL
D.RADIOACTIVE IODINE




THYROIDITIS

* INFLAMMATION AND DESTRUCTION OF

THE THYROID GLAND
* RELEASE OF PERFORMED HORMONES
INTO CIRCULATION

* MARKED BY SWOLLEN PAINFUL THYROID
GLAND SEEN DURING THE ACUTE PHASE

OF A VIRAL INFECTION OF THE THYROID e TREATMENT:
GLAND * TRANSIENT AND IMPROVES ON ITS OWN
e FEVER, SORE THROAT, VOICE CHANGES, * ANTI-THYROID MEDICEILE S

CONTRAINDICATED
* BETA BLOCKERS & NSAIDS CAN BE USED

FOR SYMPTOMATIC PATIENTS
* GLUCOCORTICOIDS FOR SEVER CASES

TREMOR, TACHYCARDIA AND OTHER
SYMPATHOMIMETIC CHANGES ARE
HALLMARKS.



QUESTION #3

* A 38-YEAR-OLD WOMAN IS EVALUATED BECAUSE OF A 3-WEEK HISTORY OF PALPITATIONS. SHE NOTES THAT
HER HEART “RACES” AT NIGHT AND AFTER MINIMAL EXERTION. SHE ALSO REPORTS HEAT INTOLERANCE BUT
HAS NO CHANGE IN BOWEL HABITS OR MENSES.

* PHYSICAL EXAMINATION
* RESTLESS AND HAS PRESSURED SPEECH.
e T-36.8°C(98.2°F), BP-130/60 MM HG, P - 110/MIN, RR - 12/MIN
* SKIN IS WARM & MOIST
* BILATERAL HAND TREMOR IS PRESENT
* NO PROPTOSIS OR LID LAG
e THYROID GLAND IS DIFFUSELY ENLARGED WITHOUT NODULES OR BRUITS

* LABORATORY EVALUATION
e TSH: 0.08 MU/ML (0.08 MU/L)
e FREE-T,: 1.7 NG/DL (21.9 PMOL/L)



QUESTION #3 CONT.

* WHICH OF THE FOLLOWING IS THE MOST APPROPRIATE NEXT STEP
IN MANAGEMENT?
A. MEASURE SERUM TRIIODOTHYRONINE (T3) LEVEL
B. MEASURE SERUM THYROID PEROXIDASE ANTIBODY TITER
C. REPEAT THYROID FUNCTION TESTS IN 6 WEEKS
D. SCHEDULE ULTRASOUND OF THE NECK



EVALUATION OF THYROTOXICOSIS

\'/ Measure TSH, unbound T,
|
| 1 1 1
TSH low, unbound | | TSH low, unbound | | TSH normal or increased, | | TSH and unbound N
T4 high T4 normal high unbound T T4 normal
1 1 1
Primary Measure TSH-secreting
thyrotoxicosis unbound T4 pituitary adenoma

or thyroid hormone
resistance syndrome

—l T4 toxicosis I Subclinical |No further tests l

hyperthyroidism
1

Features of Follow up in
Graves' disease®? 6-12 weeks

IGraves' disease IMuIlinodular goiter or toxic adenoma®?
T | <)

Toxic nodular | Low radioiodine uptake? |

hyperthyroidism

Destructive thyroiditis, iodine excess | | Rule out other causes including stimulation
or excess thyroid hormone by chorionic gonadotropin

Evaluation of thyrotoxicosis. 2Diffuse goiter, positive TPO antibodies, ophthalmopathy, dermopathy; Pcan be confirmed by radionuclide scan. TSH, thyroid- U
stimulating hormone.

Mc Source: Thyroid Gland Disorders, Harrison's Manual of Medicine, 18e
Graw
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QUESTION #4

* A 64-YEAR-OLD MAN IN THE ICU IS EVALUATED BECAUSE OF ABNORMAL THYROID FUNCTION TESTS. HE WAS
ADMITTED 3 DAYS AGO FOR COMMUNITY-ACQUIRED PNEUMONIA REQUIRING INTUBATION, MECHANICAL
VENTILATION, INTRAVENOUS FLUIDS, AND DOPAMINE SUPPORT FOR HIS BLOOD PRESSURE.

* PHYSICAL EXAMINATION
* RESTLESS AND HAS PRESSURED SPEECH.
 T-38.8°C(101.8 °F), BP —95/60 MM HG, P - 130/MIN
e SKIN IS WARM & DRY
* NO PROPTOSIS OR LID LAG
* THYROID GLAND IS NORMAL SIZE AND TEXTURE WITHOUT NODULES OR BRUITS
* CARDIOVASCULAR EXAMINATION REVEALS REGULAR TACHYCARDIA
* BILATERAL PATELLAR AND ANKLE REFLEXES ARE SLIGHTLY DELAYED

e LABORATORY EVALUATION
e TSH: 0.1 MU/ML (0.1 MU/L)
* FREE-T,: 0.9 NG/DL (11.6 PMOL/L)
« SERUM TOTAL T3: 50 NG/DL (0.8 NMOL/L)



A 64-YEAR-OLD MAN IN THE ICU IS EVALUATED BECAUSE OF

ABNORMAL THYROID FUNCTION TESTS. HE WAS ADMITTED 3 WHICH OF THE FO LLOWING IS THE MOST

DAYS AGO FOR COMMUNITY-ACQUIRED PNEUMONIA

REQUIRING INTUBATION, MECHANICAL VENTILATION, LIKELY CAUSE OF THIS PATlENT'S ABNORMAL

INTRAVENOUS FLUIDS, AND DOPAMINE SUPPORT FOR HIS
THYROID FUNCTION?
PHYSICAL EXAMINATION

RESTLESS AND HAS PRESSURED SPEECH.

T-38.8°C(101.8 °F), BP —95/60 MM HG, P - 130/MIN

SKIN IS WARM & DRY A. EUTHYROID SICK SYNDROME

NO PROPTOSIS OR LID LAG

L%YIDIRSI-IEDSGOI_QIEEL:ISTI;IORMAL SIZE AND TEXTURE WITHOUT B ) G RAV ES D I S EAS E

CARDIOVASCULAR EXAMINATION REVEALS REGULAR

TACHYCARDIA C. HASHIMOTO THYROIDITIS

BILATERAL PATELLAR AND ANKLE REFLEXES ARE SLIGHTLY

el D. SUBACUTE THYROIDITS
LABORATORY EVALUATION

TSH: 0.1 MU/ML (0.1 MU/L)

FREE-T,: 0.9 NG/DL (11.6 PMOL/L)

SERUM TOTAL T3: 50 NG/DL (0.8 NMOL/L)



A 64-YEAR-OLD MAN IN THE ICU IS EVALUATED BECAUSE OF

ABNORMAL THYROID FUNCTION TESTS. HE WAS ADMITTED 3 WHICH OF THE FO LLOWING IS THE MOST

DAYS AGO FOR COMMUNITY-ACQUIRED PNEUMONIA

REQUIRING INTUBATION, MECHANICAL VENTILATION, LIKELY CAUSE OF THIS PATlENT'S ABNORMAL

INTRAVENOUS FLUIDS, AND DOPAMINE SUPPORT FOR HIS
THYROID FUNCTION?
PHYSICAL EXAMINATION

RESTLESS AND HAS PRESSURED SPEECH.

T-38.8°C(101.8 °F), BP —95/60 MM HG, P - 130/MIN

SKIN 15 WARM & DRY A.EUTHYROID SICK SYNDROME

NO PROPTOSIS OR LID LAG

THYROID GLAND IS NORMAL SIZE AND TEXTURE WITHOUT B . G RAVES D I S EAS E

NODULES OR BRUITS

g:gﬁlY(ZXéSD?:JLAR EXAMINATION REVEALS REGULAR C i H AS H I M OTO TH Y RO I D ITI S

BILATERAL PATELLAR AND ANKLE REFLEXES ARE SLIGHTLY

DELAYED D. SUBACUTE THYROIDITS
LABORATORY EVALUATION

TSH: 0.1 MU/ML (0.1 MU/L)

FREE-T,: 0.9 NG/DL (11.6 PMOL/L)

SERUM TOTAL T3: 50 NG/DL (0.8 NMOL/L)




EUTHYROID SICK SYNDROME

(NONTHYROIDAL ILLNESS SYNDROME)

* THYROID FUNCTION TESTS SHOULD
NOT BE ORDERED DURING A
CRITICAL ILLNESS.

* CRITICAL ILLNESS

e LOW TOTAL TRIIODOTHYRONINE (T3)
LEVEL

e PROGRESSION OF SEVERITY OF
ILLNESS

e LOW TSH & FREE THYROXINE (T4)
LEVELS

Serum hormone concentration

Mild Moderate Severe Recovery



QUESTION #5

e 27-YEAR-OLD FEMALE PRESENTS FOR PRE-CONCEPTION COUNSELING. HER ONLY
COMPLAINT IS SWELLING IN HER NECK. HER MOTHER AND SISTER HAVE HYPOTHYROIDISM.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL
* THYROID GLAND IS DIFFUSELY ENLARGED AND SMOOTH. NO DISCRETE NODULE PALPATED.
* NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA

e LABORATORY EVALUATION
e TSH: 6.5 MU/ML
* FREE-T,: 1.0 NG/DL
* TPO ANTIBODY POSITIVE



QUESTION #5 WHAT IS THE BEST NEXT STEP IN MANAGEMENT?

THYROID UPTAKE AND SCAN
LEVOTHYROXINE TREATMENT
THYROID BIOPSY

. REPEAT TSH IN 3 MONTHS
LIOTHYRONINE TREATMENT

e 27-YEAR-OLD FEMALE PRESENTS FOR PRE-
CONCEPTION COUNSELING. HER ONLY COMPLAINT
IS SWELLING IN HER NECK. HER MOTHER AND
SISTER HAVE HYPOTHYROIDISM.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL

* THYROID GLAND IS DIFFUSELY ENLARGED AND
SMOOTH. NO DISCRETE NODULE PALPATED.

e NO EXOPHTHALMOS
* NO PRETIBIAL MYXEDEMA

m O O W >

* LABORATORY EVALUATION
* TSH: 6.5 MU/ML
* FREE-T,: 1.0 NG/DL
* TPO ANTIBODY POSITIVE



QUESTION #5

e 27-YEAR-OLD FEMALE PRESENTS FOR PRE-
CONCEPTION COUNSELING. HER ONLY COMPLAINT
IS SWELLING IN HER NECK. HER MOTHER AND
SISTER HAVE HYPOTHYROIDISM.

* PHYSICAL EXAM
ALERT AND ORIENTED
VITAL SIGNS ARE NORMAL

THYROID GLAND IS DIFFUSELY ENLARGED AND
SMOOTH. NO DISCRETE NODULE PALPATED.

NO EXOPHTHALMOS
NO PRETIBIAL MYXEDEMA

* LABORATORY EVALUATION
TSH: 6.5 MU/ML
FREE-T,: 1.0 NG/DL
TPO ANTIBODY POSITIVE

WHAT IS THE BEST NEXT STEP IN MANAGEMENT?

A. THYROID UPTAKE AND SCAN

B. LEVOTHYROXINE TREATMENT

C. THYROID BIOPSY
D. REPEAT TSH IN 3 MONTHS

E.

LIOTHYRONINE TREATMENT



HYPOTHYROIDISM - CLINICAL

PRESENTATION

Slowing of Metabolic Process Fatigue & Weakness Slow Movement & Slow Speech
Cold Intolerance Delayed Relaxation of Tendon Reflexes
Dyspnea on Exertion Bradycardia
Weight Gain Carotenemia

Cognitive Dysfunction

Mental Retardation (infantile onset)
Constipation

Growth Failure

Accumulation of Matrix Dry Skin Coarse Skin
Substances Hoarseness Puffy Face & Loss of Eyebrows
Edema Periorbital Edema

Enlargement of the Tongue
Carpal Tunnel Syndrome

Other Decreased Hearing Diastolic Hypertension
Myalgia & Paresthesia Pleural & Pericardial Effusions
Depression Ascites
Menorrhagia Galactorrhea
Arthralgia

Pubertal Delay



HYPOTHYROIDISM - ETIOLOGY

PRIMARY HYPOTHYROIDISM

CHRONIC AUTOIMMUNE THYROIDITIS

IATROGENIC
¢ THYROIDECTOMY
* RADIOIODINE THERAPY OR EXTERNAL IRRADIATION

IODINE DEFICIENCY OR EXCESS
DRUGS

INFILTRATIVE DISEASE
* FIBROUS THYROIDITIS, HEMOCHROMATOSIS, SARCOIDOSIS

TRANSIENT HYPOTHYROIDISM

*  PAINLESS (SILENT, LYMPHOCYTIC) THYROIDITIS, SUBACUTE
GRANULOMATOUS THYROIDITIS, POSTPARTUM THYROIDITIS, SUBTOTAL
THYROIDECTOMY

* FOLLOWING RADIOIODINE THERAPY FOR GRAVES’ HYPERTHYROIDISM

* FOLLOWING WITHDRAWAL OF SUPPRESSIVE DOSES OF THYROID HORMONE
IN EUTHYROID PATIENTS

CONGENITAL THYROID AGENESIS, DYSGENESIS, OR DEFECTS IN
HORMONE SYNTHESIS

CENTRAL HYPOTHYROIDISM
TSH DEFICIENCY

TRH DEFICIENCY

Generalized Thyroid Hormone Resistance



SUBCLINICAL HYPOTHYROIDISM

ELEVATED SERUM TSH; NORMAL FREE T4 * INDICATIONS FOR TREATMENT

+/- SYMPTOMS )

IF TSH < 10, WILL OFTEN NORMALIZE ON
REPEAT MEASUREMENT

BENEFIT OF TREATMENT IS NOT CLEAR
e MAY IMPROVE SYMPTOMS .
* MAY IMPROVE LIPIDS .

IF TPO AB+, MAY PREDICT BETTER
RESPONSE TO TREATMENT

SYMPTOMATIC PATIENT
TSH > 10
TPO AB POSITIVE

PREGNANT OR TRYING TO BECOME
PREGNANT

YOUNGER PATIENTS
POSSIBLY HYPERLIPIDEMIC PATIENT



SUBCLINICAL HYPOTHYROIDISM

In prezence aof normal T4 level, TSH iz higher
than normal after two tests 6 weeksz apart

l l

TSH =10 pU per mL TSH between
(10 mU per L) 5t010 pU per mL
(2to 10 mU per L)

|
l l

Check antithyroid Antibodies Antibodies
antibodies positive ar negative,
| symptoms present no symptam
Fositive Megative — No symptoms —= Consider Ohbszerve and
therapy retest every
l l B months
Therapy with Symptoms present
levothyroxine that could be related
[Levoxyl, to hypothyroidism
Levaothroid,
Synthraid) l
Therapy

Adlin V. Subclinical hypothyroidism: deciding when to treat. Am Fam Physician. 1995 Feb 15. 57(4): 776-80.



HASHIMOTO THYROIDITIS
(CHRONIC AUTOIMMUNE THYROIDITIS)

* MCC OF HYPOTHYROIDISM

 7:1 FEMALE TO MALE

* MCC OF HYPOTHYROIDISM IN CHILDREN

* INFLAMMATORY PROCESS IN DISEASE CAN CAUSE A TRANSIENT

HYPERTHYROIDISM



HASHIMOTO THYROIDITIS
(CHRONIC AUTOIMMUNE THYROIDITIS)

* PATHOPHYSIOLOGY — AUTOIMMUNE MEDIATED DESTRUCTION WITH
APOPTOSIS OF THYROID EPITHELIAL CELLS
* LYMPHOCYTIC INFILTRATION, FIBROSIS AND THYROID FOLLICULAR CELL HYPERPLASIA

* GENETIC SUSCEPTIBILITY
* FAMILY CLUSTERS
* INCREASED INCIDENCE IN PATIENTS WITH HISTORY OF OTHER AUTOIMMUNE DISEASES
* TRIGGERS - INFECTION, METABOLIC STRESS, ENVIRONMENTAL (TOBACCO, IONIZING
RADIATION), DIETARY (EXCESS IODINE INGESTION)



HASHIMOTO THYROIDITIS
(CHRONIC AUTOIMMUNE THYROIDITIS)

AUTOANTIBODIES
e THYROID PEROXIDASE (TPO) (90-95% OF PATIENTS)
e THYROGLOBULIN (TG) (701-75% OF PATIENTS)
e TSH RECEPTOR BLOCKER ANTIBODY (20-25% OF PATIENTS)

FIX COMPLEMENT, DIRECT CYTOLYSIS = CYTOTOXICITY & THYROID DESTRUCTION
* 11-18% OF EUTHYROID WOMEN TEST POSITIVE FOR THESE ANTIBODIES

HASHIMOTO DISEASE: TSH ANTIBODIES BLOCK THE ACTION OF TSH
GRAVES DISEASE: TSH ANTIBODIES ACTIVATE TSH ACTION



HASHIMOTO ENCEPHALOPATHY

* IMMUNE MEDIATED
* ANTIBODY DIRECTED NEURONAL INJURY

e PRESENTATION
e CONFUSION, ALTERED LEVEL OF CONSCIOUSNESS, SEIZURE, AND MYOCLONUS

* MANAGEMENT

 HIGH DOSE STEROID THERAPY
* 98% RESPONSE RATE

e OTHER CONSIDERATIONS: AZATHIOPRINE AND CYCLOPHOSPHAMIDE



TREATMENT OF HYPOTHYROIDISM

TREATMENT SHOULD BE WITH PO LEVOTHYROXINE
STARTING DOSE INDIVIDUALIZED
SEVERE HYPOTHYROIDISM AND NO CARDIOVASCULAR DISEASE — 1.6MCG/KG STARTING DOSE

MILD HYPOTHYROIDISM OR PATIENT WITH CARDIOVASCULAR DISEASE — 25 MCG/DAY
e START LOW AND INCREASE SLOW

MEASURE TSH AND FREE T4 AT 4-6 WEEK INTERVALS
e TITRATE TO KEEP TSH IN NORMAL RANGE

MEDICATIONS THAT INTERFERE WITH ABSORPTION OF THYROID HORMONE

TAKE THYROID HORMONE ON AN EMPTY STOMACH




WHY NOT TRIIODOTHYRONINE (T3)?

* DESICCATED THYROID

e VARIATION IN POTENCY AND BIOAVAILABILITY OF e
DESICCATED THYROID PROVIDE INCONSISTENT
HORMONE LEVELS Elﬂf;‘t’; ‘f“:‘jﬂ

e SHORT % LIFE (~12 HOURS) AND VARIABLE Gl m-ﬂ.fmf '

e Losa W0 E3840

ABSORPTION OF T3 LEADING TO FLUCTUATIONS
IN SERUM T3 CONCENTRATION



TREATMENT OF HYPOTHYROIDISM IN
PREGNANCY

 PATIENT ON THYROID REPLACEMENT THERAPY WHO GET PREGNANT

* INCREASE REPLACEMENT DOSE BY 30%
* MAY REQUIRE UP TO A 45% INCREASE IN DOSE BY END OF SECOND TRIMESTER

e CHECK TSH EACH TRIMESTER
e PATIENTS WITH SUBCLINICAL HYPOTHYROIDISM & THYROID PEROXIDASE

ANTIBODY
* START ON THYROID REPLACEMENT THERAPY

* WOMEN ON THYROID REPLACEMENT THERAPY AND START ESTROGEN

REPLACEMENT THERAPY

e CHECK TSH IN 12 WEEKS AFTER INITIATION
e LIKELY WILL NEED INCREASE DOSE OF THYROID REPLACEMENT MEDICATIONS



Myxedema Coma

L_ Severe hypothyroidism resulting in a decompensated
metabolic state and mental status change

M YX E D E M A Thinning hair * .« Lossof eyebrow hair
Hair loss

C— Enlarged thyroid
Puffy face o J Y

MORTALITY RATE APPROACHES 80% 1

Myxedema — =

Thickened, nonpitting ,'

Bradycardia

TREATMENT IV GLUCOCORTICOID & edema of skin S
SYNTHETIC THYROID HORMONE Constipation ——— -
- Heavy

CRITICAL CARE MANAGEMENT — e menstruation
AIRWAY, REWARMING, FLUID cwelling of the b e o
STATUS, ELECTROLYTE o Hypothermia
ABNORMALITIES i

» Cold exposure
TREAT UNDERLYING MEDICAL - Stroke B e rway, rewarming)

« Meds (amiodarone, lithium) ,
» Hydrocortisone

ISSUES « Laboratory findings « Levothyroxine (T4)

* Hypoglycemia, Hyponatremia . 4+/- T3 supplementation
« Hypoxemia, hypercapnea

« Prolonged QT, low voltage
« Pericardial effusion



QUESTION #6

* AN 84-YEAR-OLD MAN IS EVALUATED FOR MODERATE FATIGUE. HE OTHERWISE FEELS WELL AND DOES NOT HAVE
CONSTIPATION, COLD INTOLERANCE, WEIGHT GAIN OR LOSS, ANXIETY, TREMOR, PALPITATIONS, OR DYSPNEA.
MEDICAL HISTORY IS SIGNIFICANT FOR HYPERTENSION, AND HIS ONLY MEDICATION IS FELODIPINE.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* BP-144/83 MM HG; OTHER VITAL SIGNS ARE NORMAL

* THYROID GLAND IS NOT PALPABLE
* CARDIOPULMONARY EXAMINATION IS NORMAL

* NO PERIPHERAL EDEMA
* NEUROLOGIC EXAMINATION IS NONFOCAL; DTR ARE NORMAL

e LABORATORY EVALUATION
« CBC-NORMAL
¢ CMP—NORMAL
¢ TSH-6.4 MU/ML (6.4 MU/L)
 FREE T4-1.3 NG/DL (16.8 PMOL/L)



* AN 84-YEAR-OLD MAN IS EVALUATED FOR MODERATE

FATIGUE. HE OTHERWISE FEELS WELL AND DOES NOT
HAVE CONSTIPATION, COLD INTOLERANCE, WEIGHT
GAIN OR LOSS, ANXIETY, TREMOR, PALPITATIONS, OR
DYSPNEA. MEDICAL HISTORY IS SIGNIFICANT FOR
HYPERTENSION, AND HIS ONLY MEDICATION IS
FELODIPINE.

* PHYSICAL EXAM

e ALERT AND ORIENTED

e BP-144/83 MM HG; OTHER VITAL SIGNS ARE NORMAL
e THYROID GLAND IS NOT PALPABLE

e CARDIOPULMONARY EXAMINATION IS NORMAL

* NO PERIPHERAL EDEMA

* NEUROLOGIC EXAMINATION IS NONFOCAL; DTR ARE
NORMAL

* LABORATORY EVALUATION

e (CBC-NORMAL

e CMP-NORMAL

* TSH-6.4 MU/ML (6.4 MU/L)

* FREET4-1.3NG/DL(16.8 PMOL/L)

QUESTION #6

* WHICH OF THE FOLLOWING IS THE
MOST APPROPRIATE
MANAGEMENT?

A. LEVOTHYROXINE THERAPY

B. MEASUREMENT OF SERUM TOTAL
TRIIODOTHYRONINE (T3) LEVEL

C. MEASUREMENT OF SERUM TOTAL T4
LEVEL

D. REPEAT TSH AND FREE T4
MEASUREMENT IN 6 TO 12 WEEKS



* AN 84-YEAR-OLD MAN IS EVALUATED FOR MODERATE

FATIGUE. HE OTHERWISE FEELS WELL AND DOES NOT
HAVE CONSTIPATION, COLD INTOLERANCE, WEIGHT QU ESTI O N #6
GAIN OR LOSS, ANXIETY, TREMOR, PALPITATIONS, OR

DYSPNEA. MEDICAL HISTORY IS SIGNIFICANT FOR

HYPERTENSION, AND HIS ONLY MEDICATION IS e WHICH OF THE FOLLOWING IS THE
FELODIPINE.
R MOST APPROPRIATE MANAGEMENT?
- ALERT AND ORIENTED A. LEVOTHYROXINE THERAPY

e BP-144/83 MM HG; OTHER VITAL SIGNS ARE NORMAL

B. MEASUREMENT OF SERUM TOTAL

e THYROID GLAND IS NOT PALPABLE

* CARDIOPULMONARY EXAMINATION IS NORMAL TRI IO DOTHYRO N | N E (T3) LEVE L
T U C. MEASUREMENT OF SERUM TOTAL T4
e NEUROLOGIC EXAMINATION IS NONFOCAL; DTR ARE

NORMAL LEVEL

*_ LABORATORY EVALUATION D.REPEAT TSH AND FREE T4

* CBC-NORMAL

e CMP-NORMAL MEASUREMENT IN 6 TO 12
* TSH-6.4 MU/ML (6.4 MU/L)

e FREET4-1.3NG/DL(16.8 PMOL/L) WEEKS




QUESTION #7

e 35-YEAR-OLD MALE PRESENTS FOR EVALUATION OF A “LUMP” THAT HE
NOTICED IN HIS NECK WHILE SHAVING. HE HAS NO OTHER COMPLAINTS.

* PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL

* THYROID GLAND HAS A 3 CM SOLITARY FIRM, MOBILE, PAINLESS NODULE IN THE RIGHT
THYROID LOBE.

* NO TRACHEAL DEVIATION.

* LABORATORY EVALUATION
* TSH: 2.2 MU/ML



QUESTION #7

* 35-YEAR-OLD MALE PRESENTS FOR
EVALUATION OF A “LUMP” THAT HE
NOTICED IN HIS NECK WHILE
SHAVING. HE HAS NO OTHER
COMPLAINTS.

e PHYSICAL EXAM
* ALERT AND ORIENTED
* VITAL SIGNS ARE NORMAL

* THYROID GLAND HAS A 3 CM SOLITARY
FIRM, MOBILE, PAINLESS NODULE IN
THE RIGHT THYROID LOBE.

* NO TRACHEAL DEVIATION.

* LABORATORY EVALUATION
e TSH: 2.2 MU/ML

WHAT CHARACTERISTIC DOES NOT INCREASE
THE LIKELIHOOD OF MALIGNANCY OF THE
NODULE?

m o O WP

. SIZE GREATER THAN 1 CM

FAMILY HISTORY OF THYROID CANCER
POSITIVE UPTAKE ON PET SCANNING

. LOW TSH

HISTORY OF TOTAL BODY IRRADIATION FOR
BONE MARROW TRANSPLANTATION



QU ESTlON #7 WHAT CHARACTERISTIC DOES NOT INCREASE

THE LIKELIHOOD OF MALIGNANCY OF THE

?
 35-YEAR-OLD MALE PRESENTS FOR NODULE:
EVALUATION OF A “LUMP” THAT HE
NOTICED IN HIS NECK WHILE
G, MR A. SIZE GREATER THAN 1 CM
COMPLAINTS. B. FAMILY HISTORY OF THYROID CANCER

e PHYSICAL EXAM
* ALERT AND ORIENTED

C. POSITIVE UPTAKE ON PET SCANNING

* VITAL SIGNS ARE NORMAL D' LOW TSH

AR o 2 siC souTaRy E. HISTORY OF TOTAL BODY IRRADIATION FOR
FIRM, MOBILE, PAINLESS NODULE IN
THE RIGHT THYROID LOBE. BONE MARROW TRANSPLANTATION

* NO TRACHEAL DEVIATION.

* LABORATORY EVALUATION
e TSH: 2.2 MU/ML



THYROID NODULE EPIDEMIOLOGY

Palpable on exam Seen on ultrasound
1-5% women > men 19-67%



ETIOLOGY OF THYROID NODULES

BENIGN

MULTINODULAR (SPORADIC) GOITER (“COLLOID
ADENOMA”")

HASHIMOTOQO’S (CHRONIC LYMPHOCYTIC)
THYROIDITIS

CYSTS (COLLOID, SIMPLE, OR HEMORRHAGIC)

FOLLICULAR ADENOMAS
* MACROFOLLICULAR ADENOMAS
* MICROFOLLICULAR OR CELLULAR ADENOMAS

HURTHLE CELL (OXYPHIL CELL) ADENOMAS
* MACRO- OR MICROFOLLICULAR PATTERNS

MALIGNANT

PAPILLARY CARCINOMA

FOLLICULAR CARCINOMA
e MINIMALLY OR WIDELY INVASIVE
e OXYPHILIC (HURTHLE CELL) TYPE

* NONINVASIVE FOLLICULAR THYROID
NEOPLASM WITH PAPILLARY-LIKE
NUCLEAR FEATURES

e MEDULLARY CARCINOMA

ANAPLASTIC CARCINOMA

PRIMARY THYROID LYMPHOMA



ETIOLOGY OF THYROID NODULES

EERICE MALIGNANT

" teouommomonny o PAPILLARY CARCINOMA

HASHIMOTO’S (CHRONIC LYMPHOCYTIC)
THYROIDITIS
e FOLLICULAR CARCINOMA
«  CYSTS(COLLOID, SIMPLE, OR
HEMORRHAGIC)

-  MINIMALLY OR WIDELY INVASIVE
——— e OXYPHILIC (HURTHLE CELL) TYPE
HURTHLE CELL (OXYPHIL CEL) ADENONS  NONINVASIVE FOLLICULAR THYROID NEOPLASM WITH PAPILLARY-LIKE NUCLEAR
s FEATURES

e MEDULLARY CARCINOMA

* ANAPLASTIC CARCINOMA

5-15% of nb&W&%ﬁﬁﬂW@M@ﬂpHO% 90% of thyroid ca are differentiated thyroid ca
Risk factors: gg) sXs¥RTIEPOREIRIVIA (BREAST, RENAL CELL, OTRRERESY or follicular



QU ESTION #7 WHAT IS THE MOST APPROPRIATE NEXT STEP IN

THE EVALUATION OF THIS PATIENT?

* 35-YEAR-OLD MALE PRESENTS FOR

EVALUATION OF A “LUMP” THAT HE
TR [T M N T A. COMPUTED TOMOGRAPHY OF THE NECK

SHAVING. HE HAS NO OTHER B. THYROID UPTAKE AND SCAN
COMPLAINTS. C. FINE-NEEDLE ASPIRATION
e PHYSICAL EXAM D. PET SCAN

« ALERT AND ORIENTED
« VITAL SIGNS ARE NORMAL E. BARIUM SWALLOW

* THYROID GLAND HAS A 3 CM SOLITARY
FIRM, MOBILE, PAINLESS NODULE IN
THE RIGHT THYROID LOBE.

* NO TRACHEAL DEVIATION.

* LABORATORY EVALUATION
e TSH: 2.2 MU/ML



QU ESTION #7 WHAT IS THE MOST APPROPRIATE NEXT STEP IN

THE EVALUATION OF THIS PATIENT?

* 35-YEAR-OLD MALE PRESENTS FOR

EVALUATION OF A “LUMP” THAT HE
TR [T M N T A. COMPUTED TOMOGRAPHY OF THE NECK

SHAVING. HE HAS NO OTHER B. THYROID UPTAKE AND SCAN
' C. FINE-NEEDLE ASPIRATION
e PHYSICAL EXAM
e ALERT AND ORIENTED D PET SCAN
* VITAL SIGNS ARE NORMAL E. BARIUM SWALLOW

* THYROID GLAND HAS A 3 CM SOLITARY
FIRM, MOBILE, PAINLESS NODULE IN
THE RIGHT THYROID LOBE.

* NO TRACHEAL DEVIATION.

* LABORATORY EVALUATION
e TSH: 2.2 MU/ML




-

THYROID NODULE EVALUATION

'
TSH
; | }
TSH Normal or Elevated TSH Low
l l
Ultrasound Radionuclide thyroid scan &
ultrasound
|
-
< Cold Hot
l x ; |
Doesn’t meet FNA criteria Meets criteria for FNA Subclinical
l l Hyperthyroidism
Observation
Monitor Fine needle aspiration

v
Treatment of overt
hyperthyroidism &

selected cases of /
subclinical hyperthyroidTErf(

et
Haugen BR, et al. 2015 American Thyroid Association Management Guidelines for Adult Patients with WNodules and Differentiated Thyroid €ancer: The /

American Thyroid Association Guidelines Task Force on Thyroid Nodules and Differentiated Thyroid Cancer. Thyroid. 2 :

): 1. PMID 26462967 X\



ULTRASOUND
FEATURES THE
REQUIRE FNA

* GENERAL RULES:

* MOST NODULES >1 CM SHOULD
HAVE FNA

e HOT NODULES ARE ALMOST
ALWAYS BENIGN

* RISK FACTORS FOR THYROID
CANCER:

* FAMILY HISTORY
* PRIOR RADIATION THERAPY

Ultrasonographic features that are associated with

an increased risk of thyroid cancer
Hypoechoic

Microcalcifications

“Twinkling” on B-flow imaging
Central vascularity

Irregular margins

Incomplete halo

Nodule is taller than wide
Documented enlargement of a nodule

Ultrasonographic features that are associated with

low risk of thyroid cancer

Hyperechoic

Large, coarse calcifications (except medullary ca)
Peripheral vascularity

Resembles puff or Napoleon pastry

Spongiform appearance

Comet-tail shadowing



BTA U-
classification

Thyroid ultrasound & description

Fine needle
aspiration cytology
(FNAC)

U2 (a)— Benign:
halo, iso-echoic /
mildly hyper-
echoic

0. A benign nodule. Tt is iso-echoic relative o the
thyraid, and sumounded by a hypoechogenic halo.

Mot required*

BTA U-
classification

Thyroid ultrasound & description

U2 {b)— Benign:
cystic change +/-
ring down sign

Mot required*

U5 (a) -
Malignant: Solid,
hypo-echoic,
lobulated /
irregular outline,
micro-calcification
(TPapillary
carcinoma)

a. This hypo-echoic nodule has small

{eolloid)
nultiple colloids.

which are sen & hyper-echok: spots with comer
U2 (c) - Benign: Mot required®
Micro-cystic
spongiform

€. A benign nodule with hypo-echok

cystic spaces resulting in a spongiform or

i ik

TU20{d & e)— Mol required*
Benign: Peripheral
epp shell

caleification

. A benign nodule with eggshel] calcificarion.
Mote the acoustic shadowing produced by the
i

e A benign nodule with eggshell
calcification.

Fine needle
aspiration cytology
(FNAC)

Required

hyper-echoic foci of calcification and an irregular
lobulated contour. FNAC confirmed papillary
thyroid cancer.

US (b
Malignant: Solid,
hypo-echoic,
lobulated /
irregular outline,
globular
caleification
{MMedullary
carcinoma)

b, This hypo-echoic nodule has o single coarse
globular caleification and an irmegular contour.

U2 (f) - Benign:
Peripheral
vascularity

f. A benign padule with peripheral
vascularity on ler assessment.

Mot required*

BTA U- Thyroid ultrasound & description Fine needle
classification aspiration cytology
(FNAC)
U4 (a) - Required
Suspicious: Solid,
hypo-echoic (cf
thyroid)
A, A suspicious hypo-echoic nodule with
signal lower than the surrounding thyroid tissue
but higher than the strap muscle above
U4 (b) Required
Suspicious: Solid,
very hypo-echoic
(cf strap muscle)
b. A suspicious hypo-echoic nodule with signal
lower thun both thyroid tissue and strap muscle.
U4 (c) — = Required
Suspicious:
Disrupted
peripheral
calcification, hypo-
echoic
¢ A suspicious hypo-echoic nodule with
interrupted eggshell caleification around the
edges.
U4 (d) - Required
Suspicious:
Lobulated outline
d. A suspicicus hypo-echoie nodule with a lobular
margin.

Us (e)-
Malignant: Intra-
nodular vascularity

¢ Thyroid nodule with intra-nodular vascularity.

Us (d)-
Malignant: Shape
(taller > wide)

Required

Required

Later confirmed to be papillary thyroid cancer.
E——

d. A hypo-echoic nodule that is taller than wide
is considered to be malipnant.

Required




SUMMARY THYROID NODULES

THYROID NODULES ARE COMMON INCIDENTAL FINDING
* 10-30% MEN; 20-50% WOMEN; INCREASE WITH AGE

APPROXIMATELY 5-15% ARE MALIGNANT

INITIAL ASSESSMENT — TSH AND THYROID ULTRASOUND

RAI SCAN INDICATED ONLY IF TSH IS SUPPRESSED

FNA IS THE MOST ACCURATE AND COST-EFFECTIVE WAY OF EVALUATING THYROID NODULES

DECISION FOR FNA SHOULD BE BASED ON SONOGRAPHIC CHARACTERISTICS OF NODULES AND
ASSESSMENT OF PATIENT RISK FACTORS FOR MALIGNANCY

Cooper DS, et al. Thyroid. 2010;20(6):674-675



SUMMARY

Normal hypothalamic-pituitary function

Normal Normal Normal Euthyroid

Normal Normal or high Normal or high Euthyroid
hyperthyroxinemia

Normal Normal or low Normal or low Euthyroid
hypothyroxinema

Normal Low Normal or high Euthyroid: T3 therapy

Normal Low-normal or low Normal or high Euthyroid: thyroid
extract therapy

High Low Normal or low Primary hypothyroidism

High Normal Normal Subclinical
hypothyroidism

Low High or normal High Hyperthyroidism

Low Normal Normal Subclinical

hyperthyroidism



SUMMARY

Abnormal hypothalamic-pituitary function

Normal or high High High TSH-mediated
hyperthyroidism

Normal or low Low or low-normal Low or normal Central hypothyroidism
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