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Introduction

*Thyroid nodules are common

— the prevalence varies from 5% by palpation to 30-
67% by ultrasound evaluation

— most are benign, 5-20% are malignant

— the large reservoir of subclinical thyroid cancer
has become more evident with the use of
imaging technology

* Despite its high prevalence, thyroid cancer is an
uncommon cause of death

—a highly indolent course , been denoted as “low
risk thyroid cancer
* New evidence has led to a better understanding of

this disease and may herald a revolution in its
management

* Review the available evidence and current
challenges, to provide a future perspective on the
diagnosis and management of low risk thyroid cancer

Definition

*The most important predictor of prognosis for thyroid
cancer is the histology of the primary tumor

— papillary and follicular thyroid cancers are
differentiated thyroid cancers derived from
follicular cells

* represent 90% of all thyroid cancers
* PTC: mortality of 1-2% at 20 years
* FTC: mortality of 10-20% at 20 years
— medullary thyroid cancer have a 25-50% mortality
at 10 years
— poorly differentiated and anaplastic thyroid cancer
die within a few years (5 year mortality of 90%)
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TNM Staging For Thyroid Cancer (7th ed., 2010) and upper mediastinal lymph nodes.

NX  Regional lymph nodes cannot be assessed
Primary Tumor (T) No Noregional Iymph nods metastasis

Regional lymph nodes are the central compartment, lateral cervical,

tumor the largest determines the ciassification)

G PR R

TO  No evidence of primary tui

T1 Tumor 2 cmof loss I groatest dmension mied to the thyrod
T1a  Tumor 1 cm or less, limited to the thyror

Note: All categories may be subdivided: (s) solitary tumor and (m) multifocal
1a Memslas\s(o Level VI (preuacnear paratracheal, and
relaryngeal/Delphian lymph node:
Nib  Metastads to unfateral, biatoral, of contralateral cervical
(Lsvels I, 11, Ill, IV, or V) or retropharyngeal or superior
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Tab  Very advanced disease R2 macroscopic residual tumor
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All anaplastic carcinomas are considered T4 tumors.

T4a Intrathyroidal anaplastic carcinoma

Tab  Anaplastic carcinoma with gross extrathyroid extension
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Stage Age<45 Age>45 Local Distant 10 year
recurrence | recurrence | survival
I AnyTAnyN T1NO MO 5.5% 2.8% 98%
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1} AnyTAnyN T2 NO MO 7% 7% 89%
M1
n T3 NO MO 27% 13.5% ~82%
T1-3N1aMO
IVa T4a NO MO
T1-4 N1bMO
Vb T4b NO-1b
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Ve AnyTAnyN 60.9% 100% 50%
M1
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<'V*T)elayed risk stratification Molecular markers

* Re-stratified according to the results of the first * MAPK (mitogen activated protein kinase):
medical visit (8-12 months). tumor promotion

* 50% of intermediate-high risk patients were re-

— T1799A BRAF mutation: association was no longer
categorised as low risk after the first visit

significant after adjusting for clinical and
* 25% DTC with antibodies against thyroglobulin histopathological features

could interfere with accurate assessment « PI3K-AKT-MTOR (phosphatidylinositide 3-
kinase-protein kinase B-mammalian target of
rapamycin): decrease expression of tumor
suppressor genes
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Fig 2| Absolute change in the incidence of thyroid cancer per 100000 per year calculated from the first date and last date of data
insertion from each country®




Treatment option for low risk
thyroid cancer

Surgical intervention

The role of RAI

Thyrotropin suppressive therapy
Emerging treatment

Active surveillance

Surgical intervention

* Traditionally, the management of low risk PTC
involved removal of the primary tumor
* ATA 2009 guideline for DTC, completeness of surgical
resection is an important determinant of outcome
— Near total or total thyroidectomy was
recommended for
* thyroid cancer >1 cm Recommendation rating: A
* anincreased risk for malignancy, total
thyroidectomy is indicated for indeterminate

nodules with large tumors size (>4 cm)
Recommendation rating: A

— Thyroid lobectomy alone may be sufficient, for
intrathyroidal papillary carcinomas if the all
followings present

* small (<1 cm)

* low-risk

* unifocal

* no prior head and neck irradiation

* no radiologically or clinically involved cervical
nodal metastases Recommendation rating: A
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DIAGNOSTIC PREOPERATIVE OR

FNA PRIMARY TREATMENT
RESULTS®  PROCEDURES

INTRAOPERATIVE
DECISION-MAKING CRITERIA

Indications for total
thyroidectomy
“Rad

Total thyroidectomy
Perform therapeutic neck dissection of involved

 Thyroid and neck See

Rad tory
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of vocal cord thyroidectomy or lobectoms |* Tumor > 4 cm
leell i 2 or | Positive resection

* Consider chestx-ray | | 1. No prior radiation margins

+ No distant metastases (> | Gross extrathyroidal
+ No cervical lymph node extension Completion off
metastases Lobectomy | Macroscopic multifocal | | thyroidectom
+ No extrathyroidal extension|| [+ isthmusectomff| §| disease
+ Tumor < 4 em in diameter 3 dal + Consider
metastasis® thyroglobulin
jascular invasion measurement

post.op
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| See il

3See ST for staging |An of the following: l'

sjorty of the. nend
9See Principles of TSH Suppression (THYR-A

(PAP-8)

PAP-1

* Thyroidectomy

— no randomized trials have investigated the
advantages of total thyroidectomy over
lobectomy in low risk PTC

— the rationale for thyroidectomy is fewer
recurrences with this intervention than with
lobectomy

* National Cancer Data Base, comprised 52173
patients undergoing thyroid surgery for PTC,
tumors 1 cm or more, lobectomy resulted in a
higher risk of recurrence and non-disease
specific mortality

* facilitation of follow-up with thyroglobulin

Lymph node dissection
— 20~50% DTC (particularly papillary carcinoma)
involves cervical lymph nodes
* prognostic importance was controversial
—PTC lymph node metastases are reported by
some to have no clinically important effect on
outcome in low risk patients
—SEER database, a significant difference in
survival at 14 years with and without lymph
node metastases (79% vs. 82%)
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1. Thyroid gland in level VI, central compartment
2. Malignant lymph nodes much more likely

in level 11, 1V, VI
3. Lateral compartment : leve II-V

— 2009 ATA guideline for DTC
* therapeutic central-compartment (level VI) neck dissection
—for clinically involved central or lateral neck lymph
nodes, should accompany total thyroidectomy
Recommendation rating: B
* prophylactic central-compartment neck dissection
(ipsilateral or bilateral)
—may be performed in PTC with clinically uninvolved
central neck lymph nodes, especially for advanced
primary tumors (T3 or T4) Recommendation rating: C

— NCCN, version 2, 2014, Thyroid Carcinoma, PTC

* If clinically cervical lymph nodes are negative, PCND can
be considered (category 2B), but is not required

— PCND in initial surgery is controversial

* Supporting: Microscopic nodal disease in 12-60% of
patients with tumors less than 1 cm

* Against: by the uncertainty for recurrence and
mortality
—meta-analysis of retrospective studies,
comprising 1264 patients undergoing
thyroidectomy or PCND, showed no difference
in the risk of recurrence of thyroid cancer
between the two groups
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Fig 3| Frequency of complications of different surgical procedures for low risk papillary thyroid
cancer calculated from relevant comparative cohorts®! * &€

The role of RAI

* Depending on the risk stratification of the individual
patient, the primary goal of the first dose of RAI after
total thyroidectomy may be

— remnant ablation (to facilitate detection of recurrent
disease and initial staging)

— adjuvant therapy (destroying suspected, but
unproven metastatic disease)

— RAI therapy (to treat known persistent disease)

* 2009 ATA guideline for DTC, post-op RAI

TABLE 5. MAJOR FACTORS IMPACTING DECISION VIAKING IN RADIOIODINE REMNANT ABLATION

Expected benefit

Decreased Decreased May ficilitate § RAI ablation  Strengtt
risk of risk of initial staging ustally of
Factors Description death recurrence and follow-up § recommended  evidence
Tl Tem or less, intrathyroidal or No No Yes No E
‘microscopic multifocal
1-2em, intrathyroidal No Conflicting data® Yes Selective use” [
hvd >2-4em, intrathyroidal No Conflicting data® Yes Selective use”
>hem
<45 years old No Conflicting data®
245 years old Yes Yes
Any size, any age, minimal No Inadequate data*

extrathyroidal extension

NxNO  No metastatic nodes documented No No
N1 <45 years old No Conflicting data® Yes Selective use

o
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* RRA in low risk PTC did not have significant evidence
to reduce recurrence
* Arecent large prospective multicenter study with a
follow-up of 10.3 years found similar overall survival
(95.8% v 94.6%) and disease-free survival (hazard ratio 0.73, 0.43 to
1.25) in low risk thyroid cancer with RRA after surgery
vs surgery alone
* However, RRA use has increased in low risk thyroid
cancer perhaps driven by
— improving the specificity of postoperative
thyroglobulin assays, which may detect persistent or
recurrent disease

* Neither serum Tg nor DxWBS is specific for thyroid carcinoma
in patients who have not undergone thyroidectomy and
remnant ablation

* Serum Tg is the best for detecting recurrent or residual disease
in thyroid carcinoma

— Tg should be measured when TSH has been stimulated

* more sensitivity

« either by thyroid hormone withdrawal or by rhTSH
—nausea (10.5%) and transient mild headache(7.3%) ,

the main adverse effects after rhTSH
* Anti-Tg antibodies should be measured in the same
serum sample taken for Tg assay

—falsely lower the Tg
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¥Aditonal crosssectonalimagng shoud b conslered to e au thepresence of sgnifcant nomal thyroid reral principles related to radioactive
and to detect cinically significant distant metastase theray

remnant or gross residual d

Tty TS AR T Er—
National Py oY KO m izt
NeeN Comprehensive. NCCN Guidelines Version 2.2014 mm&mmmmm u Iv(, ; National
°N & o & o = Thyroid Table of Contents. “omprehensive ideli i
r\:x:k Thyroid Carcinoma - Papillary Carcinoma D NCCN ‘CJ::; e NCCN_G“"‘9|_'“ES Versmn_ 2.2014 .
Network? Thyroid Carcinoma - Papillary Carcinoma
CLINICOPATHOLOGIC FACTORS FOR INITIAL RAI THERAPY
RAl i ded (fall 0 RAINOT TYPICALLY INDICATED{BASED ON CLINICOPATHOLOGIC FEATURE:!
HDI WFVCB ly recommende all present)
« Clas:
. P"mw (e Consider additional Consider
« Intrathyroidal Tg >5-10 ng/dL cross-sectional RAI ablation™/
+ Unifocal or multifocal RAI not typically (with negative ock
+ No detectable anti-Tg antibodies RAI ablation is not required in patients with classic indicated, anti-Tg Ab) L
« Postoperative unstimulated Tg< 1 ngimLt PTC that have T1b/T2 (1-4 cm) cNO disease or |See PAP-5 fodinated ”""""'7
small-volume Nia disease (fewer than 3-5
RAl selectively recommended (if any present): metastatic lymph nodes <1 cm in diameter), -
+ Primary tumor 14 cm particularly if the postoperative Tg is <1 ng/mL in Eoliow witfio,
* High risk histology! the absence of interfering anti-Tg antibodies. - . + Tg <6-10 ngldL (with RAI ablation
+ Lymphovascular invasion pindings that B hegatve arliT
+ Cervical lymph node metastases RAI ablation s recommended when the e e T anibodiog) jand
+ Macroscopic multifocality (one focus > 1cm) ividual clinical factors (such as ol ically ind ultrasound (if
+ Presence of anti-Tg antibodies ary tumor, histology, degree of RAl being Hvroldectomy, e l+ No concerning
+ Postoperative unstimulated Tg <5-10 ng/mL' lymphovascula invasion, hymph nods metestases, | —— | conaidead, abiaton! pre- findings on
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Thyrotropin suppressive therapy

* TSHis a trophic hormone that can stimulate the growth of
cells derived from thyroid follicular epithelium

— the same TSH receptors on thyroid cancer cell

— generally agreed that high risk thyroid cancers should
receive suppressive therapy to maintain TSH below 0.1
muU/L

* did not improve the rate of recurrence or disease
specific survival in low risk papillary thyroid cancer

— the European and ATA guidelines for patients with low risk

thyroid cancer recommend TSH level of 0.5-1 mU/L

Emerging treatment

* Alternative surgical techniques
— endoscopic thyroidectomy

* no significant difference in the risk of transient
laryngeal nerve palsy or hypoparathyroidism

* longer operative times, reduced postoperative pain at
six hours and improved cosmetic results
* Non-surgical minimally invasive therapies
— ultrasound guided percutaneous ethanol ablation
— thermal ablation with lasers
— radiofrequency ablation

* Active surveillance
— two large Japanese observational studies of 1465 patients with
thyroid cancer, on the basis of the hypothesis that most low risk PTC
do not need immediate or eventual thyroid surgery

— Most low risk thyroid cancer lesions follow an indolent course
and that many can be monitored safely without active
intervention

Meanage  Meanfollowup Growth»3 lymphnode  Surgeryatanyfollow  Disease specific
Study, Definiton oflowrisk Patients () Female (n%6)  (jears fange)- (years (ange))  mm(n (%) metastasis (n (%) ~up point (n (%)) i
Sugtani  <1cm,nolymphnode 230 04669 s4QIEH 507 20) 30 1665) o
(©010”  metastasisorextathyroid 600

invasion lesiong*

102013/ <1cm,nolymphnode. 123 111199 Unknown 5(119) 58(5) 190 191(16) o
metastasis, exrathyroid
invasion, or oytological fndings
suggesting high grade cancer;
notclose otrachea/dorsal
thyroid surface

Pace (2013 <1.5cm, nolymph node 7 50(0) 52(22:86) 13
metastasisor extathyoid
imvasion

o o 30 o

Alstudes 1536 1365 (89) NA NA 800 204 21014 [

Patient centered and evidence
based approaches

Ideally, low risk PTC should be managed by achieving the lowest risk
of mortality and morbidity with the lowest burden of treatment

Thyroid surgery
Factors o take into account Partial thyroidectomy | Total thyroidectomy | Active surveillance

Need forlifelong thyroid replacement  Hal of patients Al patients No patients

Cost $16.000-35 000 plus follow-up” Cost of follow-up only.

Follow-up Yearly with blood test and thyraid ultrasound IR thssscu e svery  monihed v

Compleens i ana | LTER0EY |1 525 Sient cancer growth of =3 mm n /100

HPTI/100 patients! patients and ymph node metastasis i
Permanent  Norisk 25 1/100 patients

Mortaiy 141000 patients 95% C10/1000 t0.3/1000 patients!

RRA facilitates disease related surveillance, but it clearly does not
improve mortality and probably increases treatment related
morbidity

Conclusion

* The diagnosis of thyroid cancer is rapidly increasing

— most of the new cases are small and localized PTC, indolent
course with low risk status

— with good survival rate even in metastatic diseased, compared
with other malignancies
* Lack of high quality evidence from randomized clinical trials to
elucidate the extent of the benefits and harms of currently
available treatments
— many can lead to adverse effects that might be perceived as
unnecessarily harmful owing to the favorable prognosis of these
lesions

What the patient wants and needs, and what is most|
appropriate in the individual context are the most

important

Thanks for Your Attention
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