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Learning

Objectives

At the conclusion of this session, learners

should be able to.

Explain

e Explain the
significance of
thyroid nodules

Evaluate

e Evaluate a patient
presenting with
thyroid nodule

Develop

e Develop a thyroid
cancer diagnosis
and treatment plan




Patient Case

- CC: “lfound a lump in my

neck”

* Ginny Williams
- DOB: 8.11.1981
* B/P:112/64

* HR: 78

* RR: 14

- Wt: 53 kg

© Ht: 63"




Prevalence
‘palpable nodules
5% of women, 1% of men
‘nodules found on imaging
Meet the 19 - 68% of random
TherId people

Nodules :
More common in women and elderly

Why do we care?
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Thyroid Cancer Thyroid cancer cases per 100000

7 - 15% of thyroid

nodules

1975 2009

s merican Thuroid Association M - Lidelines for Adult Pati "
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Thyroid

Nodule
Workup

*History
‘Physical Exam
Labs

‘Imaging
‘Biopsy



Recommendations:

Age

Anterior nec
Dysphonia, ¢

Personal/fam hx of thyroid
disease or cancer
Prior head/neck irradiation

< pain
ysphagia, dyspnea

Hypo/hypert
odine usage

nyroid symptoms

and Management of Thyroid Nodules—2016 Update



Familial thyroid cancer

History of radiation exposure

* Fixed when swallowing
Thyroid - Pain

Cancer Risk © Cough

Factors + Dysphonia

Nodule growth
Lymphadenopathy

Sonographic features

Th\l/rnirl Nodules and Differentiated Th\,/rnir‘l Cancer




Thyroid

exam




Evaluate thyroid size and consistency
15— 259

Location, consistency, size, number of nodules

Thyroid Exam

Neck tenderness or pain

Documentation
Cervical lymphadenopathy

Presence or absence of thyroid bruit




Thyroid
Nodule

Workup




Low TSH Check FT4 and FT3

Get thyroid scan to assess

function
AKA

* Radionuclide scanning
*  Thyroid scintigraphy
© Radioactive iodine scan with uptake

*  Thyroid scan and uptake

AACE 2016

* Radioactive iodine uptake test (RAIU)




Thyroid Scan

and Uptake

pyramidal

lobe \

hot and cold nodules

COLD NODULE GRAVE DISEASE TOXIC MULTINODULAR
suppression of
remainder of gland RAIU<S%
\ .
HOT NODULE AUTONOMOUS NODULE - THYROIDITIS

http://www.nucradshare.com/Thyroid.html




Hot (Hyperfunctioning) Nodule
Rarely malignant

* If solitary, no biopsy needed

Thyroid Scan

Cold (Hypofunctioning) Nodule
and Uptake " Benign or malignant (3% - 15%)

|nterpretation Warm (Indeterminate) Nodule

" Benign or malignant (3% - 15%)

https://www.aace.com/files/thyroid-nodule-guidelines.pdf



Thyroid Scan

and Uptake
Interpretation

Bottom line:

Helps determine if a nodule NOT malignant
Hot (hyperfunctioning) nodules do not require biopsy

predictive value for malignancy is low

Order ONLY if TSH suppressed
"~ Normal or high TSH go straight to ultrasound



Recommended:
*  RAl ablation

" Normalizes thyroid function in 85% - 100% of patients
Decreases thyroid volume
" 40% - 5o% after1yr

H Ot N Od u Ie +  Contraindicated during pregnancy and lactation

" Laser ablation

Management

" Radiofrequency ablation

Not recommended:
Percutaneous ethanol injection

and Management of Thyroid Nodules—2016 Update



Thyroid
Nodule

Workup




Nodule characteristics:
Position
Size
* Shape
Thyroid + Margins
Ultrasound - Content
- Echogenicity
Vascularity

Also note any suspicious lymph nodes

o , _ -
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Suspected Thyroid Nodule
TSH Normal or Elevated (R2C)

No nodule or
nodule not meeting

Thyroid/Neck FNA size cutoff
Sonography (R6, 21)

High Intermediate A Very Low
i =5 Low Suspicion ==

Suspicion Suspicion Pattern Suspicion

Pattern Pattern Pattern

Benign
Pattern

FNA=1cm FNA = 1.5cm ENA

e e Ret. o729

Cytology
Bethesdasystem
(R9)

55 B

Repeat FNA No Surgery See

Recommendations
(R10) (R11,23) 13-17

Surgery
(R12)

FIG. 1. Algorithm for evaluation and management of patients with thyroid nodules based on US pattern and FNA
cytology. R, recommendation in text.
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High
Suspicion
>70-90%

ntermediate
Suspicion
10-20%

Low
Suspicion
5-10%

Very low
Suspicion
<3%

Benign
<1%

FIG. 2.
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High Suspicion
Solid hypoechoic nodule OR solid hypoechoic
portion of cystic nodule with one or more of the

ThyI’OId following features:

* Irregular margins
NOdUIe *  Microcalcifications
Sonographic - Taller than wide shape

*  Rim calcifications
Featu res * Extrathyroidal extension (ETE)

Risk of malignancy > 70%
FNA for nodules>1 cm




Intermediate Suspicion
Solid hypoechoic nodule with smooth margins and

Thyroid

without:
NOdUIQ * Microcalcifications
. *  Taller than wide shape
Sonograph IC +  Extrathyroidal extension (ETE)
Features * Risk of malignancy 10% - 20%

FNA for nodules>1 cm




Low Suspicion

Isoechoic, hyperechoic, or partially cystic nodule
with smooth margins and without:

Thyroid

NOdUIQ * Microcalcifications

. *  Taller than wide shape
Sonograph IC +  Extrathyroidal extension (ETE)
Features * Risk of malignancy 5% - 10%

FNA for nodules_> 1.5CmM




Very Low Suspicion

Spongiform or partially cystic nodule with smooth
margins and without:

Thyroid

NOdUIQ *  Microcalcifications

. *  Taller than wide shape
Sonograph IC +  Extrathyroidal extension (ETE)
Features - Risk of malignancy < 3%

FNA for nodules>> c¢m or observation




Thyroid

Benign
Nodule - Purely cystic
Sonographic - Risk of malignancy < 1%

FNA not recommended

Features




Thyroid

Nodule
Evaluation

When to biopsy:
H|gh thyroid cancer risk and>1 cm

Hypoechogenicity
Spiculated or microlobulated margins

Microcalcifications
Taller than wide
ETE

Enlarged cervical lymph nodes

Intermediate risk nodules >>cm

Low risk > 2 cm and increasing in size, prior to
thyroid surgery or ablation



Representative sonographic images of the 5 diagnostic categories for solid thyroid nodules.

D.W. Kim et al. AJDNR Am J Neuroradiol 2012;33:1144-1149

AMERICAN JOURNAL OF NEURORADIOLOGY

©2012 by American Society of Neuroradiology



Thyroid
Nodule

Fine Needle
Aspiration
(FNA)

- Ultrasound guided

279 needle

2 - 3 passes per nodule
" Ethyl chloride matters




Bethesda system
Nondiagnostic (1% — 4% risk of malignancy)
Benign (o — 3%)
Atypia or follicular lesion of undetermined
significance (AUS/FLUS) (5% — 15%)
Follicular neoplasm (15% — 30%)
Suspicious (60% — 75%)
Malignant (97% — 99%)



Benign
Repeat ultrasound one year, FNA if changes
occur

Nondiagnostic
Repeat FNA




Indeterminate (AUS/FLUS, follicular neoplasm,

suspicious)
*  Repeat FNA
. Considermolecul s i >(<J8
- BRAF, RAS, RET / C, |PPAR, galectin-3)

Monitor AUS/FLUS
+BRAF or RAS then surgery

Molecular testing or surgery for follicular neoplasm
If — BRAF or RAS, consider lobectomy over total

thyroidectomy
Thyroidectomy if suspicious



Malignant

- thyroidectomy
« Active surveillance

Low risk tumors
High surgical risk
- Relatively short remaining life span

Comorbidities that require correction prior to
surgery




After biopsy
" If cancer, thyroidectomy
* If benign, monitor with ultrasound and TSH testing

If symptomatic, consider thyroidectomy
High suspicion nodules

Thyroid

Ultrasound, FNA within 12 months

N Od U I S *  Low tointermediate suspicion

Ultrasound at 12 — 24 months

Eva | U a t I O n " Repeat FNA if 20% increase in growth or suspicious features

Very low suspicion
Ultrasound 24 months or more

" After 2 benign FNA, no further surveillance




Types of

Thyroid Cancer

* Differentiated

- Papillary
* Follicular

- Medullary
* Anaplastic



Differentiated
* Total or near total thyroidectomy
Tumor >4 cm
ETE

*  Metastatic disease

Thyroid "~ LN dissection

" Lobectomy possible in other cases
<i1cm tumor

" NometsorETE

Cancer

A - Lidelines for Adult Pati "

Th\,/rnirl Nodules and Differentiated Th\l/rnir'l Cancer




Differentiated

~ Total or near total thyroidectomy
Tumor> 4 cm
ETE

Metastatic disease

" LN dissection

. " Lobectomy possible in other cases
Thyroid < 1cm tumor

" NometsorETE
* RAlremnant ablation depending on risk

Cancer

*  TSH goal dependent on risk

" Tgtesting, ultrasound monitoring dependent on risk

A - Lidelines for Adult Pati "

Th\,/rnirl Nodules and Differentiated Th\l/rnir'l Cancer
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Initial Therapy
Total thyroidectomy (R35)
Therapeutic neck dissection (clinical N1 disease) (R36A)
+/- Prophylactic central neck dissection (R36B)

Evaluation of Post-Operative Disease Status
Routine use of post-op serum thyroglobulin (R50B)
Post-op diagnostic RAl scanning (R50D) and/or ultrasound may be considered [B34]

RAI Should Be Considered (R51E, Table 1)
For adjuvant therapy, administered activities above remnant ablation up to 150 mCi
are generally recommended (in absence of known distant metastases)(R56)
For known structural disease, empiric 100-200 mCi, (100-150 mCi for patients >70 yo)
or dosimetry-guided dosing (R77, R78, R79)

Initial TSH Goal
< 0.1 mU/L (R59A)

Evaluate Response to Therapy (R49)
Tg testing (R62B, R62E)
Neck US (R65)
Consider CT./MRI imaging (R69A-C) and/or FDG/PET scanning (R68)
Consider diagnostic whole body scan (R67)

Excellent Response to Therapy Biochemical Incomplete,Structural Incomplete,
TSH 0.1-0.5 for at least 5 yrs (R70C) or Indeterminate Response |

Yearly follow-up and Tg for at least 5 years (R62E) TSH goal <0.1 indefinitely in the absence of contraindications (R70A)
Consider periodic US/CT/MRI See text for guidance

FIG. 8. Clinical decision-making and management recommendations in ATA high risk DTC patients that have undergone
total thyroidectomy and have no gross residual disease remaining in the neck. R, recommendation in text.
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diagnosis of MTC

+ US of neck

+» Measure serum levels of Ctn
and CEA

» DNA analysis for RET germline
mutation

RET + Imaging procedures to exclude

presence of metastatic MTC

I
) v v

|
MO, proceed to TTX with or ‘ M1, TTX
Evaluate without cervical LND,

for PHEQ depending on neck US
results and serum Ctn levels

Evaluate ¢
for HPTH

Treat regional
disease

Consider EBRT to the neck
if extensive nodal disease,
residual MTC, or extension
of MTC beyond the thyroid

Y

Present, unilateral or bi- Patients with
of TTX lateral ADX prior to TTX progressive

| systemic disease

E——

| Cin < 500 pgimL | | Ctn > 500 pgimL }7 ‘ SRy \ Clinical ral ‘

TTX with or without cervical LND depending
on US, serum Ctn levels, and
B intraoperative findings

REF- v ‘ Present, Rx at time

Consider EBRT to the neck if extensive nodal
disease, residual MTC, or extension
of MTC beyond the thyroid

FIG. 1. Management of patients with a thyroid nodule and histological diagnosis of medullary thyroid carcinoma. ADX,

adrenalectomy; Ctn, calcitonin; CEA, carcinoembryonic antigen; EBRT, external beam radiotherapy; FNA, fine-needle
aspiration; HPTH, hyperparathyroidism; LND, lymph node dissection; MTC, medullary thyroid carcinoma; M, metastatic
MTC; PHEO, pheochromocytoma; RET, REarranged during Transfection; TKI, tyrosine kinase inhibitor; TTX, total
thyroidectomy; US, ultrasound.
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Tumor Resectable

Initial Therapy* Follow-up
_ NED . Ob'serve (R60-R61)
~ Adjuvant therapy
- RTS (if no previous RT) (R52)
Surgery! RTS +/ Locsl ~ Surgery (R48,R52)
— Chemotherapy — |- -0¢@ — | o .
(R|22214 ?-gggj (R23, R29.R32, I — :.F‘,ez‘ellrgc;tg)erapyfcllmcal trial

R35, R36)
~ Hospice (R58-R59)

[ Palliative RT$ (R34, R48)
| Systemic " Chemotherapy (R43, R45)
Disease . )
~ Clinical trial (R44)
~ Hospice (R58-R59)

FIG. 2. Patients with anaplastic thyroid carcinoma, resectable disease, and no distant metastases should be considered
for surgery and locoregional radiation therapy (with or without systemic therapy). Follow-up management options depend
on whether the patient has no evidence of disease or local recurrence, or progresses to systemic disease. *Patient may
decline surgery and/or RT + chemotherapy (Recommendation 34) and prefer palliative/hospice care. TNeoadjuvant
RT £ chemotherapy may precede surgery (Recommendation 33). §Intensity-modulated radiation therapy (IMRT) is
preferred if possible. RT, radiation therapy; NED, no evidence of disease.
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Unresectable
Initial Therapy Follow-up
- Observe (R60-R61)
- NED — .
L Adjuvant therapy
— RTS (if no previous RT) (R52)
- Surgery (R27,R28, R48, R52)
RTS +~ — 2?8 | Local .o .
Chemotherapy (ng;rgery—» Recurrence |- Chemotherapyiclinical trial
(R11, R32, R34-R36) | Hospice (R58-R59)
- Palliative RT$ (R34, R52)
Systemic ~ Chemotherapy (R43, R45)
" Disease [ Clinical trial (R44)
- Palliative surgery (R52)

~ Hospice (R58-R59)

FIG. 3. Patients with anaplastic thyroid carcinoma who present with locoregionally confined but unresectable disease
should consider radiotherapy with or without systemic therapy. Some patients may subsequently be deemed to have

resectable tumor. Follow-up therapy options depend on patient responses to the initial therapy. §IMRT is preferred if

possible.



Nodules

during
pregnancy

Autonomous nodule
- Tx with ATDs with caution, careful to avoid iatrogenic

hypothyroidism

Avoid RAIl scan

FNA and monitor during pregnancy
Thyroidectomy post-partum if malignant

Consider surgery if substantial growth by 24 weeks



Uncommon but more likely to be malignant with LN/pulm mets, ETE
Low mortality

High risk in pts with prior cancer or radiation history, family history, or iodine
deficiency

NOdUIGS in Management similar to adults

Total thyroidectomy with central neck dissection in most patients with DTC

pediatrics

TSH suppression < 1.0 mIU/L

More responsive to RAI
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Nondiagnostic*

Solitary or Suspicious Nuc_legr thyroid
Thyroid Nodule Detected TSH suppressed? scintigraphy
By Imaging or Physical on
Examination’ funct
i —
T p—— FNA under US guidance
Benign* Inadequate or

;

Repeat US in 6-12 mo.

Repeat US & FNA in 3-6 mo.

Nodule
Nodule growing or
stable suspicious
findings
Repeat Repeat
US every FNA &/or
1-2 yrs. Surgery®

FIG. 1.

Nodule
stable &/or
benign FNA

Repeat US in
6-12 mo.

Hyperfunctioning

Malignant?®

Indeterminate
or Suspicious

;

\ 4
5
Nodule Surgery
growing &lor
abnormal FNA
Benign: Check Malignant:
adequacy of thyroid PTC/MTC?
hormone levels in 4
wks & follow clinically FTCS

Initial evaluation, treatment, and follow-up of the pediatric thyroid nodule. 1Assumes a solid or partially cystic nodule 21 cm or a nodule with

concerning ultrasonographic features in a patient without personal risk factors for thyroid malignancy (see Sections B3 and B4). 2A suppressed TSH
indicates a value below the lower limits of normal. 3Refer to PTC management guidelines (Section C1) or MTC management guidelines. 4Surgery can
always be considered based upon suspicious ultrasound findings, concerning clinical presentation, nodule size >4 cm, compressive symptoms, and/or
patient/family preference. 5Surgery implies lobectomy plus isthmusectomy in most cases. Surgery may be deferred in patients with an autonomous nodule
and subclinical hyperthyroidism, but FNA should be considered if the nodule has features suspicious for PTC. (See Section B10.) Consider intraoperative
frozen section for indeterminate and suspicious lesions. Can consider total thyroidectomy for nodules suspicious for malignancy on FNA. 6Consider
completion thvroidectomv = RAI versus observation = TSH suppression based upon final patholoav (see Section E1).



What Not to

Do

Suppress nodules with levothyroxine

PET scan

Thyroid scan of nodule whenTSH is high or normal

FNA of hot nodule

Tg testing for thyroid cancer screening

RAl during pregnancy



* Thyroid nodules are common
* Thyroid cancerincidence is increasing

* Management of thyroid nodules is based on:

Take Home + TSH

* Nodule size

Points

* Nodule characteristics on ultrasound
* FNA results

* Thyroid canceris a chronic disease involving TSH management
and ultrasound follow-up
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Questions?

mmurfin@
elon.edu




