











Stage IV

B Table 2 AJCC Criteria for
Clinicopathologic Staging for
P g1 ging
Differentiated Thyroid Carcinomas
TNM Descriptors
TO No primary tumor NO No nodes
T1 Tumor <1 em Nila Ipsilateral
T2 Tumor 1-4 em cervical nodes
3 Tamor >4 em Nib Bilateral, midline,
T4 Tumer invades ('\(m?’jﬂj‘f mfi 0;) )
beyond thyroid capsule mediasiings neaes
Mo No distant metastases
M1 Distant metastases
Staging Criteria
<45 years 245 years
Stage 1 Any T, any N, M0 T1, NO, MO
Stage i1 Any T, any N, M1 T2, NO, MO
T3, NO, MO
Stage 111 T4, NO, MO

Any T, N1, MO
Any T, any N, M1

with a score of less than 50 are
assigned to group 1, these with a
score between 50 and 65 to group
2, those with a score between
66 and 83 to group 3, those with
a score between 84 and 108 to
group 4, and those with a score
greater than 108 to group 5.
AGES. AGES (age, histologic
grade, extent, size) was devised at
the Mayoc Clinic for patients with
papiliary carcinoma.3! The most
important prognostic variables, in
descending order of importance,
were distant metastases, age at
diagnosis, tumor size, extrathy-
roidal invasion, and tumor grade.
Patients in stage I, who accounted
for 85% of the total cohort, had a
20-year disease-specific mortality
of only 1%. The corresponding mor-
tality values for stages I, IIf, and

IV were 20%, 67%, and 87%,
respectively.4.31 The differences in
survival among patients with follic-
ular carcinoma staged using AGES
are considerably smaller than with
other approaches.32 Application of
this staging approach to other
patient groups has been limited
because of the infrequent use of
histologic tumor grading as per-
formed at the Mayo Clinic.
MACIS. Also introduced at the
Mayo Clinie, MACIS (metastasis,
age, completeness of resection,
invasion, size) was designed
to eliminate the need for histologic
grading of the tumor.23 The
MACIS score is calculated as fol-
lows: 3.1 (for patients younger
than 40 years old at diagnosis) or
0.08 X age (if 40 or more years old)
plus 0.3 X tumor size (in centime-

ters), plus 1 if tumor is incom-
pletely resected, plus 1 if tumor is
locally invasive, plus 3 if distant
metastases are present. Using this
classification in patients with pap-
illary carcinoma, the 20-year dis-
ease-specific mortality for patients
with stage I disease (score of less
than 6) was 1%, for stage II (score
of 6.0-6.99) 11%, for stage III (score
of 7.0-7.99) 44%, and for stage IV
(score of 8.C or more) 76%.

Clinical Class. The prognostic
scheme proposed by DeGroot and
colleagues at the University of
Chicago is perhaps the easiest for
a clinician to remember.33 Class I
patients have disease limited to the
thyroid gland. Class II patients
have regional lymph node involve-
ment. Class III patients have
extrathyroidal tumor invasion,
and class IV patients have distant
metastases. Among a group of
269 patients (48% with class I dis-
ease) followed for up to 20 years,
disease-specific mortality was 14%
and 70% in patients with class II1
and IV disease, respectively, versus
only 1% and 3% in class I and II
disease, respectively. Among
49 patients with follicular carci-
noma (73% in class I) followed at
the same institution for up to
25 years, disease-specific mortality
ranged from 14% in patients in
class I to 50% in class IV.34

Ohio State University. The
most recent update of this tumor
registry retrospectively analyzed
1355 patients on the basis of a stag-
ing scheme derived from a multi-
variate analysis.? Patients are
classified as follows: stage I:
primary tumor smaller than 1.5 cm
in diameter; stage II: primary
tumor 1.5 to 4.4 cm or presence of
cervical lymph node metastases or
more than 3 intrathyroidai foci of
tumor; stage ITI: primary tumor of
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at least 4.5 cm or presence of
extrathyroidal invasion; and stage
IV: distant metastases. In the Uni-
versity of Chio series, the 30-year
disease-specific mortality was 0%
for the 13% of patients with stage I
disease, 6% for the 70% with stage
II disease, 14% for the 15% with
stage I1I disease, and 65% for the
2% with stage IV disease. Clinico-
pathologic features present at diag-
nosis that predicted disease-specific
mortality for patients with stage I
to stage III disease included
increasing age, primary therapy
delayed by at least 12 months,
extrathyroidal invasion, cervical
node metastases, increasing tumor
size, and male gender.

NTCTCS Registry. Launched
in 1986, the National Thyroid Can-
cer Treatment Cooperative Study
(NCTCTS) Registry is a prospec-
tive multicenter thyroid cancer
registry that has attempted to
establish a broadly applicable stag-
ing classification for predicting out-
come of patients with thyroid
carcinoma.35 Parameters selected
as key components for staging of
papillary and follicular (including
oxyphilic) carcinomas included
patient age at diagnosis, tumor
type, tumor size, presence of gross
extraglandular invasion, and pres-
ence of regional or distant metas-
tases. With a median follow-up of
40 months for about 1400 patients,
this 4-stage classification was
shown to stratify successfully risk
for survival and for disease-free
survival for both histologic sub-
types of differentiated carcinoma.35
Several factors predominated in
the assignment of disease stage for
each histologic subtype. In addition
to age at diagnosis, the features
that most commonly determined
staging for a patient with papillary
carcinoma were tumor size, gross

extraglandular invasion, and
metastases. For follicular carcino-
mas, age at diagnosis, tumor size,
extracervical metastases, and poor
differentiation were the most
important staging factors.

Whether to use prognostic staging
and how to select among these var-
ious approaches to staging remain
significant challenges for the prac-
ticing clinician. Using the retro-
spectively identified cohort of
patients with papillary carcinoma
seen at the Princess Margaret
Hospital, Brierley and colleagues
demonstrated a superior predictive
value of the AJCC approach com-
pared with the Clinical Class, Ohio
State, MACIS, and AMES strate-
gies,36 supporting findings reported
by the Chicago group itself.27
Based on the prospectively gath-
ered multicenter data of the
NTCTCS Registry, short-term sur-
vival for patients with either papil-
lary or follicular carcinomas was
best predicted by either the
NTCTCS or AJCC approaches,
compared with Clinical Class, Ohio
State, MACIS, and AMES classifi-
cations.35 The widespread recogni-
tion of the AJCC classification

has led to its acceptance by many
authors, including several of those
who have championed other
approaches.11,18,37

Medullary Thyroid
Carcinoma

Patients with medullary thyroid
carcinoma (MTC) have a 10-year
relative survival of only 80%.2 The
relative rarity of MTC has led to

a smaller set of studies that have
examined prognostic risk factors for
this disease compared with differ-
entiated carcinomas. Nevertheless,

recent reports have highlighted the
importance of several common
prognostic criteria. Chief among
these has been the distinction
between familial and sporadic dis-
ease. The more common inherited
syndromes of familial medullary
thyroid carcinoma (FMTC) and
multiple endocrine neoplasia type
ZA (MEN 2A), caused by germline
mutations in the ret protooncogene
exons 10, 11, 13, or 15, generally
carry better long-term survival
than MTC diagnosed as sporadic
disease. In contrast, patients with
MEN 2B with germline mutations
in ret exons 15 or 16 have a
markedly worse prognosis.38

Several studies have identified
age at diagnosis as an important
predictor. Patients younger than
40 years of age at diagnosis have
5- and 10-year disease-specific
survival of about 95% and 75%,
respectively, compared with
65% and 50% for those older than
40 years.39 However, whether such
superior survival is inherent to the
age factor or whether it is a result
of lead time bias of earlier diagno-
sis due to familial screening has
been debated.40 In one recent retro-
spective study, both younger age at
diagnosis and familial disease
(FMTC or MEN 2A) were indepen-
dently significant in a multivariate
survival analysis.41

Metastases to regional lymph
nodes and extracervical sites
markedly increase the risk for
death.40,42 Extrathyroidal invasion
and the presence of gross residual
disease have also been associated
with worse prognosis, although the
impact may be less than that seen
in papillary and follicular carcino-
mas.43 Other factors that may
be important for predicting a
worse prognosis include the hetero-
geneity and paucity of calcitonin




immunostaining of the tumor,
rapidly rising serum carcinoembry-
onic antigen (CEA), and postopera-
tive residual hypercalcitoninemia
in the absence of gross disease.

Four major prognostic staging
classifications exist for MTC. The
AJCC criteria for clinicopathologic
tumor staging are based on tumor
size and the presence or absence
of extrathyroidal invasion, regional
nodal metastases, and distant
metastases.28 Medullary thyroid
carcinoma that is less than 1 em
in diameter without evidence of
disease cutside of the thyroid gland
is considered stage I. Any larger
tumor or the presence of extrathy-
roidal invasion without nodal or
distant metastases is classified as
stage I1. Regional nodal metastases
regardless of tumor size place the
patient in stage III, and any dis-
tant metastases in stage IV. In one
recent study with a median follow-
up period of only 4 years, mortality
due to MTC was 0% in stage I,
13% in stage II, 56% in stage 111,
and 100% in stage IV.42

An alternative staging classifi-
cation proposed by DeGroot defines
stage I disease as localized to the
thyroid and stage II as limited to
the thyroid and regional nodes.44
Extrathyroidal or extranodal
extension characterizes stage I1I
disease, and distant metastases
stage IV. Using this approach, sur-
vival significantly declines with
increasing stage assignment. In
particular, the presence of either
stage 111 or stage IV disease
increases the risk of death due to
MTC by at least 7-fold and carries
a median disease-specific survival
of 3 to 5 years.39 A third approach,
used by the NTCTCS Registry,
defines stage I disease as the pre-
malignant lesion C-cell hyperpla-
sia, generally identified only as an

incidental finding except as a
result of familial screening. Stage
11 disease is a tumor that is con-
fined to the thyroid, measuring less
than 1 cm in diameter. Stage 111
disease is that which either has
spread to regional lymph nodes or
is larger than 1 em in diameter.
The presence of distant metastases
or extrathyroidal invasion defines
stage IV disease. Finally, the
EORTC criteria are identical to
those used to generate a “score” for
differentiated carcinomas, with the
addition of 10 points for the histo-
logic diagnosis of MTC.

Two recent comparative analy-
ses have drawn different conclu-
sions regarding selection of the
optimal staging classification for
clinical use in managing patients
with MTC. The series from the
University of California—San
Francisco suggested that the
EORTC scheme provided superior
predictive value in identifying risk
for death.40 In contrast, the analy-
sis from University of Texas M.D.
Anderson Cancer Center, using
a similar analytic approach, sug-
gested that the AJCC approach
provided the best distinction
among risk groups.41 For ease of
use and widespread availability,
the AJCC approach should proba-
bly be preferred at this time.

Important prognostic factors are
lacking from these staging classifica-
tions for MTC. Notably absent is
consideration of age at diagnosis.
Improvement in the predictive value
of the AJCC staging may result from
incorporation of disease type (spo-
radic vs familial) and presence of
bilateral versus unilateral adenopa-
thy.41 With more study, specific
germline or somatic mutations in ret
may also be useful predictors of dis-
ease outcome; certainly, presence of
an exon 16 mutation either within a

sporadic tumor or associated with
MEN 2B is associated with more
aggressive disease,45 whereas
germline FMTC mutations in
codons 768, 804, and 891 appear
to encode for a less virulent form
of the disease.46

Future Directions in
Clinicopathologic Staging

To apply the necessary criteria to
stage a patient, certain common
clinicopathologic features must be
evident to the treating clinician.
These include patient age, an accu-
rate assessment of tumor size, the
presence of regional nodal metas-
tases or extraglandular invasion,
identification of extracervical metas-
tases, and determination of tumor
differentiation status for follicular
carcinomas. The importance of the
histologic features underscores the
need for pathologists to determine
and report these data on each thy-
roidectomy specimen examined for
differentiated thyroid carcinoma.
Maultiple factors contribute to
the limitations of currently avail-
able staging classifications. For
example, heterogeneity in applica-
tion of diagnostic imaging or nodal
sampling may introduce variation
in staging that adversely affects
the predictive value of risk-group
stratification. The role of inherited
risk for thyroid carcinoma is
excluded from all these staging
classifications, yet may be impor-
tant for papillary carcinoma.47 The
presence of residual disease follow-
ing surgery or subsequent therapy
such as radioiodine ablation or
external beam radiotherapy may
also be an important predictor of
outcome but is not included in
any of these staging classifications
except MACIS. The extent and
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locations of extracervical metas-
tases are not included in any
staging scheme, despite the dra-
matically worse prognosis associ-
ated with certain lesions such as
brain metastases.14 The predictive
value of staging may improve with
the ability to detect micrometas-
tases48 or when biologic markers
are found that accurately deter-
mine the local aggressiveness or
capacity for distant metastasis of
a given tumor.49

The relatively poor predictive
value of existing staging classifica-
tions is not unique to thyroid can-
cer.50,51 The importance of research
directed toward identifying more
powerful prognostic factors for this
and other diseases cannot be
overemphasized.
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