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In October 2016, the American Joint Committee on Cancer (AJCC;
www.cancerstaging.org) published the 8'™" edition of the AJCC/TNM cancer staging system
which will replace the 7" edition that has been in use by clinicians, cancer registries and
researchers since 2009 (1). Unlike the American Thyroid Association (ATA) risk
stratification system that is designed to predict disease recurrence, the AICC/TNM system
is optimized to predict survival in patients with cancer (2, 3). While clinicians are
encouraged to use the scientific content of the 8™ edition staging manual to enhance
patient care, the actual implementation date for the 8" edition cancer staging system is
planned to be 1 January 2018 in order to allow the cancer care community to make the
infrastructure changes needed for data collection and implementation. All newly
diagnosed cases through 31 December 2017 will continue to be staged by tumor registries
according to the 7™ edition staging system

(https://cancerstaging.org/About/news/Pages/Implementation-of-AJCC-8th-Edition-

Cancer-Staging-System.aspx). In this commentary, we will examine how the 8™ edition

differs from the 7" edition in the staging of differentiated and anaplastic thyroid cancers.
Examination of the changes in the staging for medullary thyroid cancer will be presented in

a follow up commentary in the near future.

Using an evidenced based medicine approach to literature review and grading, a
multidisciplinary expert committee identified several specific areas in the 7" edition
staging system that needed to be modified in order to optimize initial staging. While it is
beyond the scope of this commentary to fully explore the reasons underpinning the
changes in the 8™ edition, the details and rationale for each of these changes with

corresponding literature review is presented in the text of the 8™ edition staging system
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for those interested in the details (1). As will be seen in the discussion below, the net
effect of most of the changes in the 8" edition will be to downstage a significant number
of patients into lower stages that more accurately reflect their low risk of dying from
thyroid cancer. More individualized and accurate assessments of the risk of dying from
thyroid cancer and the risk of disease recurrence should have a significant impact on both
initial therapeutic decision making (e.g., extent of thyroid surgery, need for radioactive
iodine ablation/therapy and/or need for TSH suppressive therapy) and on follow-up

management strategies.

Description of the AJCC/TNM 8" edition staging system

The 8™ edition T, N, and M definitions are presented in Figure 1 with the
corresponding stages (1, I, Ill, and 1V) presented in Figure 2 (1). In Table 1, we summarize
the major changes to the AJCC/TNM staging of differentiated and anaplastic thyroid
cancers in the 8" edition. While still retaining the basic anatomic pathology T-N-M staging
approach, the 8" edition downstages a significant number of patients by (1) raising the age
cut off from 45 years of age at diagnosis to 55 years of age, and (2) removing regional
lymph node metastases and microscopic extrathyroidal extension from the definition of T3
disease. The 8™ edition also re-emphasizes the critical importance of gross extrathyroidal
extension as an unfavorable prognostic factor while minimizing the significance of minor
extension through the thyroid capsule, which is identified only on histological examination.
The 8" edition makes it clear that gross extrathyroidal extension is a clinical finding based
on radiologic and/or clinical evidence of macroscopic tumor extending outside the thyroid

gland. Consistent with previous editions, all data that is accumulated pre-operatively,
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intra-operatively and during the first 4 months of follow-up after thyroid surgery should be
used to define the initial N and M status. The increase in the age cutoff from 45 years to 55
years of age at diagnosis downstaged a significant number of patients into stage | without
significantly altering the mortality associated with the various stages (4). However, it is
recognized that mortality increases progressively with advancing age beginning at about
age 35 years. Thus any single cut point for age is likely to perform less well than models

that consider age as a continuous variable (such as the MACIS system or nomograms (5-8).

Likewise, by removing lymph node metastases and minor extrathyroidal extension
from the definition of T3 disease, a significant number of patients (45- 54 years old, N1,
MO) will be downstaged to stage | and older patients will be downstaged to either stage |
(= 55 years old, minor extrathyroidal extension, NO, MO) or stage Il (= 55 years old, N1,
MO). It does appear that the presence of clinically significant lymph node metastases is
associated with poorer outcomes in adults of all ages, but the impact on survival in
younger patients (< 55 years), even though statistically significant, is relatively minor (9)
(hence classified as stage 1) while the impact on survival in older patients is more clinically
significant (hence classification as stage Il disease). It is important to note that pathologic
confirmation of lymph node status is not required and patients can be classified as having
NO disease as long as there is no evidence of lymph node metastasis on routine pre-
operative and intra-operative evaluations (clinical examination, imaging, and intra-
operative findings). As can be seen in Figure 1, the AJCC subclassifies NO disease as either
cytologically/histologically confirmed (NOa) or as the absence of radiologic or clinical

evidence of disease (NOb). But in differentiated and anaplastic thyroid cancer, the subtype
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of NO disease, location (N1a or N1b), or presence/absence of extranodal extension does

not influence AJCC staging.

In addition to the critical factors necessary to appropriately stage patients (T, N,
M), the 8™ edition also provides a list of additional clinical factors that would be
considered to aid in risk stratification for routine clinical care. These include
presence/absence of microscopic extrathyroidal extension, the location of the involved
lymph nodes (N1a vs. N1b), the number of involved lymph node, the number of lymph
nodes sampled, the size of the largest involved lymph node, the size of the largest
metastatic focus within a lymph node, the presence/absence of extranodal extension, the
presence/absence of vascular invasion, the post-operative serum thyroglobulin, the
completeness of surgical resection (R stage), and the specific histological subtypes.
Currently, these additional clinical factors are useful in assessing the risk of recurrence and
early response to therapy. It is likely that some of these additional clinical features may be
incorporated into future editions of the AJICC/TNM staging systems to further refine and
optimize initial risk stratification. Even though molecular characterization of tumors has
the potential to refine risk estimates, none of the current molecular markers were
considered to have sufficient independent prognostic significance to merit inclusion in the

8" edition staging definitions.

Comparison of the AJCC/TNM 7" and 8" edition staging systems

A comparison of the 7" edition and 8" edition staging system definitions and

anticipated 10-year disease-specific survival rates are presented in the 8" edition text (1)
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and summarized in Table 2. The 10-year disease-specific survival rates presented in Table
2 represent our best estimates based on the published literature (see 8™ edition text for
detailed description and specific references (1)) but will require further studies involving

long term follow-up in large multicenter data sets for validation and refinement.

For younger patients, the only differences in the definitions of stage | and stage |l
disease relate to the age cut off (45 years old in the 7" edition vs. 55 years old in the gt
edition). A recent international multi-institutional validation study of 9484 patients
(median follow-up of 5 years) demonstrated that an increase in the age cut off from 45
years to 55 years of age at diagnosis downstaged 12% of patients and was associated with
a 10-year disease-specific survival of 98% in the downstaged group (4). However, the very
small number of patients that transitioned from 7™ edition stage IV to 8" edition stage Il
(aged 45-54 with M1 disease, 29 out of 9484 patients, 0.3% of the entire cohort)
demonstrated a 10-year disease-specific survival of 68% indicating that the increase in age
cut off will move a few higher risk patients into the 8™ edition younger stage |l group (4).
Nonetheless, since the majority of younger patients with M1 disease will do well, we
anticipate that these small number of higher risk patients that are moved into the gt
edition stage Il disease will have only a small impact on the long term disease-specific

survival for this stage group.

In the older patients, there are significant differences in the staging definitions
between the 7" and 8" editions. In the 8" edition, all patients with differentiated thyroid
cancer < 4 cm that is confined to the thyroid will be stage | while the 7" edition had
previously classified smaller tumors (< 2 cm) as stage | and larger tumors (2-4 cm) as stage

II. Since the disease-specific survival did not differ by tumor size for these intrathyroidal
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lesions, it was appropriate to combine these tumors into a single stage group (8th edition

stage |).

In the 8™ edition, older patients (> 55 years old) with metastatic spread to either
central or lateral neck lymph nodes or gross extrathyroidal extension involving only the
overlying strap muscles will be classified as stage Il disease. Since lymph node metastases
and gross extrathyroidal extension in these older patients are important prognostic
factors, we expect stage |l disease to have a 10-year disease-specific survival than is worse

than stage | disease (See Table 2).

Stage Il in the 7 edition included patients at relatively low risk of dying from thyroid
cancer (primarily patients with central neck lymph node metastases and or microscopic
extrathyroidal extension) while stage Il in the 8" edition is composed of high risk patients
demonstrating gross extrathyroidal extension into major structures in the neck without
distant metastases at diagnosis. The 8" edition stage Il patients should have outcomes
slightly worse than the 7™ edition stage IVa disease (T4a disease or N1b disease without
distant metastasis) in which 10-year disease-specific survival approximated 75% (10).
Therefore, the 8" edition stage lll is expected to have a significantly poorer disease-

specific survival than the 7" edition stage Ill category (See Table 2).

Similarly, stage IV in the 7™ edition included all patients with gross extrathyroidal
extension or distant metastases at diagnosis but also included all patients with lateral neck
lymph node involvement, which, as mentioned above, is not associated with a high risk of
early death from thyroid cancer. Conversely, stage IV in the 8" edition, excludes patients
with just lateral neck lymph node metastases and includes only the patients at highest risk

of dying from thyroid cancer (= 55 year old with extensive gross extrathyroidal extension
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defined as T4b disease or distant metastases at diagnosis). As a result, the 8th edition
classifies fewer patients as having stage |V disease, but conveys a much poorer prognosis
for this category than would have been predicted using the 7th edition definition that

included patients without distant metastases with T4b or N1b disease.

With regard to anaplastic cancer, the major change involves the definition of the T
category. In the past, all anaplastic thyroid cancer was classified as T4 disease with
intrathyroidal disease classified as T4a and tumors with gross extrathyroidal extension
were classified as T4b disease. For uniformity, the anaplastic thyroid cancer T category in
the 8™ edition will follow the same definitions as those used for differentiated thyroid
cancers (See Figure 1). However, the stage groups remain effectively the same with
intrathyroidal disease classified as stage IVA, while the presence of lymph node metastases
or gross extrathyroidal extension mandates stage IVB and distant metastases are classified

as IVC disease.

Practical application of the AJCC/TNM 8" edition staging system in clinical practice

From a practical implementation standpoint, we find it easier to rearrange the gth
edition staging table so that the proper stage can be easily identified based on the most
important clinical factors (age, distant metastases and the presence or absence of gross

extrathyroidal extension) as presented in Table 3.

e In patients less than 55 years old, all patients are stage | (regardless of tumor size,
lymph node status, histological subtype or the presence/absence of extrathyroidal

extension) unless they have distant metastases in which case they are stage Il.
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e In patients 55 years of age or older, the presence of distant metastases mandates
classification as stage IVB while older patients without distant metastases are
further characterized based on the presence/absence of gross extrathyroidal
extension, tumor size and lymph node status.

e Older patients with tumors < 4 cm (T1-2) are stage | if confined to the thyroid
(NO/Nx) or stage Il if ymph node metastases are present (N1a or N1b).

e Older patients with tumors > 4 cm confined to the thyroid (T3a) are classified as
stage Il regardless of the lymph node status.

e Older patients demonstrating gross extrathyroidal extension are classified as stage
Il if only the strap muscles are grossly invaded (T3b), stage Il if there is gross
invasion of the subcutaneous tissue, larynx, trachea, esophagus or recurrent
laryngeal nerve (T4a) and stage IVA if there is gross invasion of the prevertebral

fascia or tumor encasing major vessels (T4b).

Conclusions

In summary, the net effect of the changes in the 8" edition staging system for
differentiated thyroid cancer will be to appropriately classify the vast majority of thyroid
cancer patients as being at low risk for dying from thyroid cancer (stage | or stage Il
disease). However, it is important to remember that the risk of death from thyroid cancer
does not parallel the risk of recurrence in many patients. This is particularly true in the
younger (< 55 years old) patients with stage | disease as this cohort will include the full
spectrum of recurrence risk ranging from patient at very low risk of recurrence to patients

at high risk of recurrence. Therefore, clinical management should be guided both by an
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assessment of the risk of dying from thyroid cancer and the risk of recurrence. We
endorse the management approach described in the recent ATA guidelines in which initial
risk estimates (for both risk of recurrence and risk of dying from thyroid cancer) are
formulated based on all the information available at diagnosis and are then modified over
time as new data becomes available (2). This dynamic risk assessment approach will
further refine the initial risk estimates and identify patients that are doing worse (or
better) than would have been predicted by their initial staging. While additional studies
are needed to provide further validation of this updated staging system, we see the gt
edition as a significant step forward in initial risk stratification for patients with

differentiated thyroid cancer.
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Table 1: Major changes to the AJCC/TNM staging of differentiated and anaplastic thyroid
cancers in the 8" edition.

DTC

The age cutoff used for staging was increased from 45 to 55 years of
age at diagnosis.

Minor extrathyroidal extension detected only on histological
examination was removed from the definition of T3 disease and
therefore has no impact on either T category or overall stage.

N1 disease no longer upstages a patient to stage III. If <55 years of
age at diagnosis, N1 disease is stage I. If > 55 years of age, N1 disease
is stage I1.

T3a is a new category for tumors >4 cm confined to the thyroid gland

T3b is a new category for tumors of any size demonstrating gross
extrathyroidal extension into strap muscles (sternohyoid, sternothyroid,
thyrohyoid, or omohyoid muscles)

Level VII lymph nodes, previously classified as lateral neck lymph
nodes (N1b) were re-classified as central neck lymph nodes (N1a) to be
more anatomically consistent and because level VII presented
significant coding difficulties for tumor registrars, clinicians, and
researchers.

In differentiated thyroid cancer, the presence of distant metastases in
older patients is classified as IVB disease rather than IVC disease.
Distant metastasis in anaplastic thyroid cancer continues to be
classified as IVC disease.

Anaplastic

Unlike previous editions where all anaplastic thyroid cancers were
classified as T4 disease, anaplastic cancers will now use the same T
definitions as differentiated thyroid cancer.

Intrathyroidal disease is stage IVA, gross extrathyroidal extension or
cervical lymph node metastases is stage [IVB, and distant metastases are
stage IVC
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Table 2: Comparison of the AJCC 7™ and 8™ edition staging system.
Stage | 7™ Edition Description 7™ 8™ Edition 8™ Edition
Edition Description Expected
10 yr 10 yr DSS
DSS
Younger | <45 years old 97-100% < 55 years old 98-100%
patients
All patients without All patients without
distant metastases distant metastases
regardless of tumor size, regardless of tumor
lymph node status or size, lymph node status
extrathyroidal extension or extrathyroidal
extension
11 <45 years old 95-99% < 55 years old 85-95%
Distant metastases Distant metastases
Older I > 45 years old 97-100% > 55 years old 98-100%
patients
<2 cm tumor <4 cm tumor
Confined to the thyroid Confined to the thyroid
I > 45 years old 97-100% > 55 years old 85-95%
2-4 ¢cm tumor Tumors > 4cm,
Confined to the thyroid Or tumors of any size
with central or lateral
neck lymph nodes,
Or gross extrathyroidal
extension into strap
muscles
I > 45 years old 88-95% > 55 years old 60-70%
>4 cm tumor, Tumors of any size
with gross
Or minimal extrathyroidal
extrathyroidal extension, extension into
subcutaneous tissue,
Or central neck lymph larynx, trachea,
node metastasis esophagus, recurrent
laryngeal nerve
v > 45 years old 50-75% > 55 years old <50%
Gross extrathyroidal Tumors of any size or
extension, lymph node status with
gross extrathyroidal
Or lateral neck lymph extension into

node metastasis,

Or distant metastasis

prevertebral fascia,
encasing major vessels

Or distant metastasis
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Legends for Figures and Tables

Definition of Primary Tumor (T)
For Papillary, Fellicular, Poorly differentiated, Hurthie cell and Anaplastic Thyroid

Carcinoma
T Category T Criteria
X Primary tumor cannot be assessed
T Mo evidence of primary tumor
Tl Tumor = 2 ¢m in greatest dimension limited to the thyroid
Tla | Tumor < 1 em in greatest dimension limited to the thyroid
Tib | Tumor = | ¢m but = 2 cm in greatest dimension. limited to the thyroid
T2 Tumor = 2 em but < 4 cm in greatest dimension limited 1o the thyroid
T3 Tumor > dem limited to the thyroid, or gross extrathyroidal extension invading only
strap muscles
T3a* | Tumor = 4 ¢m limited to the thyroid
Tib* | Giross extrathvroidal extension invading only strap muscles (stermohvoid, stermothyroid,
thyrohvoid, or omohyoid museles) from a tumor of any size
14 Includes gross extrathyroidal extension into major neck structures
Tda | Gross extrathyroidal extension invading subcutaneous soft tissues, larvnx, trachea,
esophagus, or recurrent lanvngeal nerve from a tumor ol any size
T4b | Gross extrathyroidal extension invading prevertebral fascia or encasing carotid artery or

mediastinal vessels from a tumor of any size

Naote: All categories may be subdivided: () solitary tumor and (m) multifocal tumor (the largest tumor
determines the classification).

Definition of Regional Lymph Node (N)

N Caregory N Criteria
NX Regional lymph nodes cannot be assessed
M Mo evidence of regional lvmph nodes metastasis
Mia* | One or more cviological or histologically confirmed benign lvmph node
NOb* [ No radiologic or clinical evidence of locoregional lymph node metastasis
NI* Metastasis o regional nodes
Mla* | Metastasis to level VI or VI (pretracheal, paratracheal, or prelaryngeal/Delphian or
upper mediastinal ) Ivimph nodes. This can be unilateral or bilateral disease.
NIb* | Metastasis to unilateral, bilateral, or contralateral lateral neck lymph nodes (Levels 1,

L1, 1L, 1%, or ¥) or retropharvngeal lvmph nodes

Definition of Distant Metastasis (M)

M Caregory

M Criteria

MO

Mo distant metastasis

M1

[istant metastasis

Figure 1: 8™ edition definitions for primary tumor (T), lymph node status (N) and distant
metastasis (M). Changes from the 7™ edition are marked with an asterix (See text for
descriptions).
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When age at And T is... And Nis... And M is... Then the stage
diagnosis is... group is...
<55 yrs Any T Any N MO I
Any T Any N M Il
= 55vyrs T NO/NX MO I
T NI MO 1l
12 NO/MNX MO I
12 NI MO 1l
T3a/T3b Any N MO Il
T4a Any N MO 1
Tdb Any N MO IVA
Any T Any N M V3
Anaplastic thyroid cancer
Tis... And Nis... And M is... Then the stage group is...
T1-T3a NONX MO IVA
T1-T3a NI s (1] IVB
T3b Any N s (1] IVB
T4 Any N % (1] VB
Any T Any N M1 IvC

Figure 2: 8th Edition AJCC prognostic stage groups for differentiated thyroid cancer (top
panel) and anaplastic thyroid cancer (bottom panel)



