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Abstract
There are three types of thyroid carcinoma originating from follicular cells, papillary carcinoma (PTC), follicular carcinoma (FTC) and
anaplastic carcinoma (ATC). PTC and FTC have generally indolent nature but ATC, which is believed to arise from PTC and FTC, are very
progressive and display a dire prognosis. PTC and FTC are called differentiated carcinoma and regarded as a single group, but biological
characteristics of these two types of carcinoma significantly differ. PTC frequently metastasizes to the regional lymph nodes and FTC
generally metastasizes to distant organs such as the lung and bone. Most PTC can be diagnosed on preoperative imaging studies and fine
needle aspiration biopsy (FNAB) and can be treated as malignancy. However, it is difficult to diagnose FTC preoperatively and most FTC
are diagnosed on postoperative pathological examination. In this review, we describe prognostic factors of PTC and FTC and their therapeutic
strategies. Furthermore, recent advances of treatment for ATC are also described.
Keywords: Thyroid carcinoma, prognostic factor, papillary, follicular, anaplastic.

INTRODUCTION
Thyroid carcinoma arising from follicular cells consists of
three histological types, papillary carcinoma (PTC),
follicular carcinoma (FTC), and anaplastic carcinoma
(ATC). PTC and FTC are often called differentiated
carcinoma (DTC) collectively, but their biological
characteristics are quite different. PTC frequently metastasizes to the lymph node but FTC metastasizes predominantly to distant organs. Generally, these carcinomas have
indolent natures but cases having certain characteristics
show dire prognosis. Studies for prognostic factors of PTC
and FTC are very important to accurately discriminate highrisk cases from others, but to date, most studies on this issue
have investigated for PTC and FTC in a single group as
DTC. On the bases of the difference in biological
characteristics of these carcinomas, it is preferable to identify
prognostic factors for disease-free survival (DFS) and cause
specific survival (CSS) of patients with PTC and FTC
separately. ATC is believed to arise from DTC with a very
aggressive behavior, which should be considered high risk
regardless of clinicopathological characteristics. However,
evaluation of biological features at the time of diagnosis is
still important to decide therapeutic strategy for patients and
predict whether patients can expect long-term survival. In
this review, prognostic factors of thyroid carcinomas of three
types are described separately on the basis of recent

publications, including ours, and their therapeutic strategies
are discussed.

PTC
PTC can generally be diagnosed by cytological study, which
means that most cases are diagnosed as PTC before surgery.
The recent prevalence of ultrasonography and
ultrasonography-guided fine needle aspiration biopsy
(FNAB) enabled us to detect and diagnose PTC in an early
phase. Ultrasonography on mass screening for thyroid and
carotid artery can detect small thyroid nodules measuring
3 mm or larger and many of them are diagnosed as PTC on
FNAB, indicating that the incidence of surgery for PTC of
small size is increasing. Furthermore, small lymph node
metastases that are not palpable can be diagnosed on
ultrasonography on the basis of typical appearance1 and on
FNAB followed by thyroglobulin measurement for washout of the needles used for FNAB.2

Prognostic Factors of PTC
Age: Age is one of the conventional prognostic factors and
it is well-known that patients with advanced age show a
dire prognosis. However, cut-off ages discriminating
between high-risk and low-risk groups vary according to
institutions and classification systems. In the union
internationale contre le cancer (UICC) staging system,3 the
cut-off age was set at 45 years and in AMES,4 it was set at
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41 years for males and 51 years for females, respectively. A
recent manuscript from Austria demonstrated that an age
of 45 years or older significantly affected the prognosis of
PTC patients.5 Fifty years was set as a cut-off in a study
from Japan in which a new classification system was
proposed [Cancer Institute Hospital (CIH) Classification].6
Age was also adopted in calculating MACIS score7 as an
important prognostic factor. According to our data, a cutoff age of 55 years more appropriately reflects patient
prognosis than that of 45 or 50 years and an age of 55 years
or older was found to independently affect both DFS and
CSS of about 6000 patients with PTC.8,9
Gender: Male gender is also a classic prognostic factor1014
but recent publications for DTC or only PTC showed
discrepant results.5,15-17 In our most recent data, male gender
was recognized as an independent prognostic factor for DFS
and CSS on multivariate analysis, but the significance was
lower than those of other factors, including age, tumor size,
and clinical node metastasis.9 It is therefore suggested that
male gender reflects patient prognosis to some extent, but
its prognostic value might be weaker than those of other
conventional prognostic factors.
Tumor size: Tumor size is adopted as a prognostic factor
in AMES,4 MACIS,7 and UICC.3 In AMES, elderly patients
having DTC larger than 5 cm are classified as high risk and
in the T classification of UICC, cut-off sizes are set at 2 cm
(between T1 and T2) and 4 cm (between T2 and T3). Among
studies only for PTC, one showed a negative result for a
prognostic value of tumor size,15 but multiple studies
demonstrated its prognostic value to various degrees.5,16-18
On the basis of our analysis, PTC larger than 4 cm was
associated with significantly worse DFS and CSS not only
on univariate but also on multivariate analysis.8,9,19,20 On
the other hand, PTC measuring 1 cm or less does not grow
or grows slowly and observation without immediate surgery
at diagnosis is recommended unless it has unfavorable
features such as clinically apparent lymph node metastasis,
high-grade malignancy on FNAB findings, located adjacent
to the trachea, and located on dorsal surface possibly
invading the recurrent laryngeal nerve. 21-24 Another
institution in Japan also recommended observation for
microcarcinoma.25 Furthermore, we recently reported that
hemithyroidectomy with central node dissection, instead of
total thyroidectomy, is adequate for patients having solitary
PTC measuring 2 cm or smaller without clinical lymph node
or distant metastasis (T1N0M0) and radioactive iodine
(RAI) therapy is not required for such patients.26 Two recent
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reports from Japan demonstrated that larger PTC (> 3 cm
or > 4 cm)27,28 is more likely to show recurrence to the
regional nodes and prophylactic modified radical neck
dissection (MND) is recommended. It is concluded that
tumor size is very important to decide therapeutic strategy
for PTC, including the extent of thyroidectomy and lymph
node dissection and whether or not RAI therapy is
performed.
Extrathyroid extension: Recent studies as well as
classification systems regarded extrathyroid extension as
one of the most prominent prognostic factors.3,4,6,7,29-32 It is
notable that UICC TNM classification system divides
extrathyroid extension into two grades; extension to
sternothyroid muscle or perithyroid soft tissues (minimal
extension) and extension to subcutaneous soft tissues,
larynx, trachea, esophagus, recurrent laryngeal nerve, and
so on (massive extension).3 Patients having carcinoma with
minimal extension are upgraded to T3 and those having
carcinoma with massive extension are upgraded to T4, the
highest T grade, regardless of tumor size. Furthermore,
UICC staging system accepts preoperative and pathological
findings, but not intraoperative findings, for extrathyroid
extension. Indeed, pathological evaluation of extension is
often difficult and even next to impossible for various
muscles, muscular coat of the esophagus, partial extension
to the trachea, and recurrent laryngeal nerve requiring
shaving. On the other hand, massive extrathyroid extension
can be judged positive only when patients have symptoms
such as hoarseness and protrusion of tumor to inner cavity
of adjacent organs such as the trachea can be observed on
imaging studies such as CT scan and MRI. With only such
preoperative findings, minimal extension cannot be
evaluated and massive extension is also quite often
overlooked. Similar to other classification systems such as
AMES,4 MACIS,7 and CIH classification system6 that adopt
extrathyroid extension based on intraoperative findings, we
also showed that intraoperative evaluation is suitable to
estimate biological features of PTC, as indicated below.
In our data, intraoperative minimal extension does not
reflect patient prognosis,33 whereas massive extension
significantly affects DFS and CSS of patients. 20
Interestingly, extrathyroid extension more strongly affects
the prognosis of patients in carcinomas of larger size (our
unpublished data). Conversely, in the subset of microcarcinoma, extrathyroid extension is not related to prognosis.
It turns out to be one of the most prominent prognostic
factors for carcinoma larger than 3 cm.
Not only extension from primary lesions but also that
from lymph node metastasis is known to predict worse
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prognosis of PTC patients. Although it is not adopted by
any classification system, including UICC TNM classification, previous studies demonstrated that patients having
extranodal tumor extension are more likely to show carcinoma recurrence to distant organs or die of carcinoma.34,35
Lymph node metastasis: Lymph node metastasis is the
most typical biological feature of PTC and 30 to 80% of
cases metastasize to the lymph nodes. There are three
compartments of the regional lymph nodes of thyroid
carcinoma: central, lateral, and mediastinal compartments.
Lymph node metastasis is, however, not adopted as a
prognostic factor in MACIS7 and AMES.4 In UICC TNM
classification system,3 there are three N grades: N0 (no
metastasis), N1a (central node metastasis), and N1b (lateral
and/or mediastinal node metastasis) and prognosis is
believed to get worse from N0 to N1b.
Previous studies showed discrepant data regarding the
prognostic significance of lymph node metastasis.31,36-41
However, lateral lymph node metastasis detected on
preoperative palpation or imaging studies such as
ultrasonography (N1b) has been recognized as an
independent prognostic factor for DFS and CSS of PTC
patients. 20,42 Actually, preoperative imaging studies
frequently overlook lymph node metastasis and sensitivity
of ultrasonography was low at only 22 to 29% for lateral
compartment.9,22,41 For central compartment, sensitivity was
even worse at 11%.9 However, pathologically confirmed
lymph node metastasis (pN1) reflects only DFS of PTC
patients and latent metastasis diagnosed only on pathological
examination does not cause major problems.9 More recent
study from our institution showed that, in a subset of PTC
patients without massive extrathyroid extension, although
N1 patients showed significantly worse DFS and CSS than
N0 patients, the prognosis of N1b patients did not differ
from that of N1a patients.43 However, patients having node
metastasis larger than 3 cm and/or extranodal tumor
extension requiring at least partial excision of adjacent
organs (see D) are more likely to show recurrence and die
of carcinoma than other N1 patients. Before the publication
of our study, Sugitani et al established their own
classification system to discriminate high-risk patients and
node metastasis larger than 3 cm was one of the high-risk
conditions in their system.6 In conclusion, although lymph
node metastasis is a very frequent event of PTC, only clinical
node metastasis of large size (e.g. > 3 cm) and metastatic
nodes showing extranodal extension to adjacent organs are
significant prognostic factors for DFS and CSS of PTC

patients. Other N1 patients might be classified as
intermediate risk, that is, high incidence of recurrence but
low incidence of carcinoma death.
Distant metastasis at diagnosis (M1): Although it is
scarcer than that of FTC, PTC can metastasize to distant
organs such as the lung, bone, and brain. Undoubtedly, M1
is the most important prognostic factor for PTC patients.9
To date, several studies have investigated the prognosis of
PTC patients with distant metastasis, but most studies
analyzed M1 patients and patients showing distant metastasis
during follow-up after surgery as a single group or analyzed
both PTC and FTC as a single DTC group.44-48 In a recent
study at our institution, 71 patients with M1 PTC were
analyzed and their prognoses were investigated. 49
Interestingly, patients having other biological features
predicting worse prognosis such as advanced age (> 55
years), large tumor size (> 4 cm), and massive extension
independently reflected CSS of M1 patients. Regarding the
metastatic sites, in our data, patients showing metastasis
only to lung showed a better prognosis than those with
metastasis to organs other than lung. Furthermore, although
no significant difference could be established, patients
whose metastasis was detected on preoperative imaging
studies showed a worse prognosis than those detected on
postoperative whole body scan (WBS) or radioactive iodine
(RAI) ablation therapy possibly because of the volume of
metastasis. Patients having distant metastasis with RAI
uptake, those who underwent locally curative surgery, and
those who underwent TSH suppression therapy also tended
to show better prognosis.
In conclusion, prognosis of M1 PTC patients can be
predicted on the basis of the background of patients and
clinicopathological features of primary lesions, at least to
some extent.
Histological types: In the 1980s, the concept of poorly
differentiated carcinoma (PDC) was proposed by Sakamoto
et al,50 and Carcangiu et al.51 In 2004, PDC was adopted as
an independent entity of thyroid carcinoma in the World
Health Organization (WHO) classification.52 However,
there are three criteria of PDC from the Japanese Society of
Thyroid Surgery (JSTS), WHO classification, and Turin
proposal53 and its diagnosis is confusing. The incidence of
PDC has not been studied in depth yet. To date, it is reported
that the incidence of PDC based on the Turin proposal was
1.5% in North America but it was higher at 2 to 4% in
Northern Italy.54, 55 In Japan, in a series of around 1700
PTC patients, the incidences of PDC based on JSTS, WHO
classification, and Turin proposal were 11%, 0.8%, and
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0.3%, respectively.56 In another study from Japan using a
series of PTC and FTC patients, 15%, 2%, and 0.3% were
diagnosed as PDC on JSTS, WHO classification, and Turin
proposal, respectively.57 The prognosis of PDC based on
JSTS was reported to be significantly worse for DFS but
not CSS on multivariate analysis.56 The prognoses of
patients with PDC on WHO classification and Turin
proposal were worse than PDC on JSTS but their incidences
were low. Generally, PDC is not easy to diagnose
preoperatively. Although there are some case reports on
FNAB for PDC, no statistical evidence is available for the
diagnostic accuracy for PDC on cytology.
There are various histological variants in PTC and some
variants have prognostic significance. Tall cell and columnar
cell variants show more adverse prognosis than conventional
PTC.58 Some studies showed a worse prognosis of follicular
variant59,60 but our study refused this.58 Warthin-like tumor
belonging to oncocytic variant generally has a mild
character,58 although one study reported a case showing
anaplastic transformation.61 Diffuse sclerosing variant
significantly showed clinical lymph node metastasis, but
previous studies showed discrepant results for its
prognosis. 62-64 Our institution reported that diffuse
sclerosing variant showed a worse DFS but not CSS.65
Although it is not adopted in the most recent WHO
classification, encapsulated PTC was reported to show a
better prognosis and the incidence of lymph node metastasis
was lower than that of conventional PTC.66

Therapeutic Strategies of PTC
There are several important factors affecting patient
prognosis in PTC and, fortunately, most of them can be
evaluated on preoperative or intraoperative findings.
Therefore, it is possible for physicians to classify each case
as high-risk or low-risk before the end of surgery. In our
opinion, therapeutic strategies for PTC should vary with
the biological features of each case. In Western countries,
routine total thyroidectomy with RAI therapy and TSH
suppression has been recommended for PTC. However, as
indicated above, in our experience of over 2000 patients
with solitary PTC measuring 2 cm or less without clinical
lymph node metastasis or massive extrathyroid extension,
only one died of carcinoma, although about half of these
patients underwent hemithyroidectomy without RAI
therapy. Furthermore, high incidence of microcarcinoma
without unfavorable features can be observed without
immediate surgery and it is not too late to perform surgery
for these patients after their tumors show progressive signs
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such as apparent tumor enlargement and novel appearance
of node metastasis. On the basis of these findings, it appears
inappropriate to perform routine total thyroidectomy with
RAI therapy for such low-risk patients.
In contrast, extensive surgery followed by RAI therapy
and TSH suppression is required for high-risk cases.
Table 1 indicates the risk classification of TPC based on
our data. All M1 patients should be classified as high-risk,
although their prognoses were at least partially regulated
by clinicopathological features of primary lesions. Age is
the most prominent prognostic factor and studies have set
various cut-off ages: 45 years in UICC classification, 41
years for males and 51 years for females in AMES, 50 years
in CIH classification, and 55 years at our institution. In the
subset of patients with advanced age, those having massive
extrathyroid extension, large lymph node metastasis, or large
tumor size have been regarded as high-risk in previous
studies. Table 1 shows a summary of the risk classification
of PTC according to our recent studies. All M1 patients
should be classified as high-risk. Among M0 patients, those
aged 55 years or older and having at least one of the
following clinicopathological features are classified as high
risk: (1) Tumor size larger than 2 cm classified as T4,
(2) Lymph node metastasis larger than 3 cm, and (3)
Extranodal tumor extension requiring at least partial excision
of adjacent organs. Similarly, patients aged 55 years or older
and having at least one of the following features are likely
to show carcinoma recurrence but not to die of carcinoma,
indicating that they should be classified as intermediate risk:
(1) Tumor measuring 2 cm or smaller classified as T4 and
(2) Tumor size larger than 4 cm (excluding T4), and (3)
Clinical lymph node metastasis 3 cm or smaller and without
Table 1: Risk classification of TPC

High-risk
a. Patients having distant metastasis at presentation
b. Patients 55 years or older and having (1), (2), or (3)
1. Tumor size > 2 cm with extension to adjacent organs
(corresponding to T4)
2. Lymph node metastasis > 3 cm
3. Lymph node metastasis extending to adjacent organs
Intermediate-risk
Patients 55 years or older and having (1), (2), or (3)
1. Tumor size > 4 cm (excluding T4 cases)
2. Tumor size < 2 cm with extension to adjacent organs
(corresponding to T4)
3. Lymph node metastasis detectable on preoperative imaging
studies < 3 cm and without extension to adjacent organs.
Low-risk
a. Patients under 55 years without distant metastasis at diagnosis
b. Patients 55 years or older who are not classified as high-risk or
intermediate-risk.
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extranodal tumor extension. Extensive surgery, including
total thyroidectomy and therapeutic and/or prophylactic
lymph node dissection are recommended for patients with
high- or intermediate-risk. For high-risk patients, in particular, adjuvant therapy such as RAI therapy and TSH
suppression and careful postoperative follow-up are
necessary.

FTC
The prevalence of FTC is much lower than that of PTC. In
contrast to PTC, FTC is only occasionally diagnosed on
preoperative cytology. Most cases are diagnosed on
postoperative pathological examination based on capsular
and/or vascular invasion. FTC metastasizes to distant organs
rather than lymph node.

Prognostic Factors of FTC
Similar to PTC, several prognostic factors such as distant
metastasis at diagnosis, tumor size, marked vascular
invasion, male gender, advanced age, Hurthle cell type,
lymph node metastasis, and extrathyroid extension have
been identified.6, 67-72 However, lymph node metastasis is
rather uncommon in follicular carcinoma. One study from
Germany showed that 30 of 173 patients (17%) were
classified as N1 who showed worse prognosis.67 Other
studies from the United States and Austria also demonstrated
that 18% and 10% of FTC patients were node-positive,
respectively, but node metastasis did not independently
reflect patient prognosis.5, 68 In our series of 334 patients,
only 11 (3%) were positive for node metastasis.73 Since most
FTC patients did not undergo lymph node dissection, the
incidence would actually be higher. However, in our series,
pN did not affect patient CSS and predicted a worse DFS
only on univariate analysis,73 indicating that the prognostic
value of lymph node metastasis for FTC is limited.
Extrathyroid extension is also a rare event in FTC. In our
series, only 2% of patients showed massive extrathyroid
extension, corresponding to T4.73 The incidences were 7%
and 18% according to reports from the United States and
Austria, respectively,68,5 but authors did not describe
whether the extension was massive only or included both
massive and minimal extensions. In our series, as indicated
below, we failed to establish the prognostic significance of
massive extrathyroid extension on multivariate analysis,
which could be due to its low incidence.73 Although rare,
massive extension predicts a worse prognosis of FTC
patients.

Since most FTCs are diagnosed on postoperative
pathological examination and conventional prognostic
factors such as lymph node metastasis and extrathyroid
extension are rare events, pathological examination of
primary lesions is important to evaluate their biological
features and prognoses.
Reports from Western countries indicate that Hurthle
cell carcinoma (oxyphilic cell carcinoma) has worse prognosis,68,74,75 but discrepant results were also reported.70,76
In our series of Japanese patients, the prognoses of the 13%
of them who were diagnosed with Hurthle cell type did not
differ from those with conventional carcinoma.73 This result
is consistent with another Japanese report.77 In 2005, a study
analyzing as many as 172 patients with Hurthle cell
carcinoma from the SEER database showed that histological
type (Hurthle and non-Hurthle) did not reflect patient
prognosis.78 Therefore, we have to conclude that the
prognostic difference between Hurthle and non-Hurthle
remains unclear.
In our opinion, carcinoma differentiation is very
important to evaluate the prognosis of FTC patients.
According to a report from Slovenia, poorly differentiated
carcinoma diagnosed on the basis of Akslen's grading system
had a significantly more adverse prognosis than others.79 In
our series of 334 patients, 13% of patients were diagnosed
with poorly differentiated carcinoma on the basis of the
WHO classification system.73 The degree of carcinoma
invasion is another important factor to evaluate biological
features of FTC. Cases showing grossly apparent capsular
invasion (including massive extrathyroid extension) and/or
marked vascular invasion are diagnosed as widely invasive
FTC, while others are diagnosed as minimally invasive FTC.
In our series, poorly differentiated carcinoma, widely
invasive carcinoma, massive extrathyroid extension, tumor
size larger than 4 cm, distant metastasis at diagnosis, age
45 years or older and widely invasive carcinoma showed
the worse CSS. Among them, poorly differentiated
carcinoma and distant metastasis at diagnosis independently
affected patient prognosis. Therefore, these two factors can
be regarded as prominent prognostic factors of FTC patients.
We graded the degree of invasiveness only when FTC was
diagnosed as well-differentiated carcinoma, which is the
reason for widely invasive carcinoma not being included
on multivariate analysis. However, we regard widely
invasive FTC as high-risk. Table 2 shows a summary of the
risk classification of FTC patients.
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Table 2: Risk classification of FTC

High-risk
• Patients diagnosed with poorly differentiated carcinoma
• Patients diagnosed with widely invasive carcinoma
(including T4)
• Patients having distant metastasis at diagnosis
Intermediate-risk
• Patients 45 years or older
• Patients having tumor > 4 cm
• Patients having lymph node metastasis
Low-risk
Patients who are not classified as high-risk or intermediate-risk.

Therapeutic Strategy for FTC
As indicated above, FTC is usually diagnosed on
postoperative pathological examination, indicating that most
patients undergo only hemithyroidectomy in initial surgery,
except for those having clinical lymph node metastasis and/
or massive extrathyroid extension on preoperative or
intraoperative findings. Therefore, it is debatable whether
additional surgery such as completion total thyroidectomy
followed by RAI therapy is necessary. In Western countries,
completion total thyroidectomy is recommended when
patients are diagnosed with FTC after hemithyroidectomy.
However, in our series of 334 patients, 10-year CSS of
patients with minimally invasive FTC and well-differentiated
carcinoma were 97% and 94%, respectively, while those of
patients with widely invasive FTC and poorly differentiated
FTC were 84% and 71%, respectively.73 On the basis of
these data, we conclude that additional surgery is necessary
when patients are pathologically diagnosed with poorly
differentiated carcinoma or widely invasive FTC. The most
prominent cause of death of FTC patients is distant
metastasis and RAI therapy or WBS should be prepared for
such patients. However, minimally invasive FTC without
poor differentiation does not require completion of total
thyroidectomy as the second surgery. Unlike PTC,
postoperative pathological examination is therefore
important to predict patient prognosis and decide therapeutic
strategies for FTC.

ATC
ATC is believed to arise from PTC and FTC and is one of
the most aggressive human neoplasms. Even though patients
undergo multimodal therapy such as surgery, chemotherapy,
and radiotherapy, their mortality reaches at least 90%.

Prognostic Factors of ATC
To date, several prognostic factors of ATC such as tumor
size, patient age, distant metastasis, surgical curativity, and
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leukocytosis have been identified.80-84 Sugitani et al
proposed a prognostic index (PI) based on the number of
four unfavorable characteristics: Acute symptoms, large
tumor (> 5 cm), distant metastasis, and leukocytosis (white
blood cell count > 10,000/mm3).83 They showed that patients
with PI < 1 could expect long-term survival, while no
patients with PI > 3 survived longer than 6 months.
UICC staging system for ATC consisted of three groups:
Stage IVA, tumor limited to the thyroid, Stage IVB, tumor
extends beyond the thyroid capsule, and Stage IVC, tumor
with distant metastasis.3 Our data indicated that most Stage
IVA patients underwent locally curative surgery and
comparably favorable prognosis, although less than 40%
of patients survived for 2 years after diagnosis.85 The
prognosis of Stage IVC patients is very poor and all patients
died of carcinoma within 1 year regardless of local curativity.
The prognosis of Stage IVB patients depends significantly
on surgical curativity. The CSS of Stage IVB patients with
curative surgery did not differ from that of Stage IVA
patients, while Stage IVB patients with no or only palliative
surgery had as a dire prognosis as Stage IVC patients.
Therefore, whether curative surgery can be performed
significantly reflects the prognosis of ATC patients without
distant metastasis at diagnosis. In other words, debulking
surgery may temporarily reduce symptoms of patients but
is considered ineffective for prolonging their survival,
although a discrepant result was reported from another
institution.86 In view of this finding, appropriate therapeutic
strategies for ATC patients are discussed in the next section.

Therapeutic Strategies for ATC
Table 3 shows a summary of the risk classification of ATC
patients. In order to prolong patient survival, multimodal
therapy, surgery with radiotherapy and chemotherapy, is
mandatory for ATC in any stage. As indicated above,
however, long-term survival is expected for ATC patients
only when carcinoma does not metastasize to distant organs
and locally curative surgery is achieved. Thus, patients with
Stage IVA on imaging studies whose tumors are
intrathyroidal should initially undergo surgery followed by
radiotherapy and/or chemotherapy. It is debatable whether
surgery should initially be performed for Stage IVB patients.
If curative surgery can be performed, favorable prognosis
might be expected, but if not, local recurrence is expected
to occur immediately. In 2000, Ain et al demonstrated that
96 hours infusion of paclitaxel is effective for ATC
patients.87 Recently, weekly regimens of paclitaxel were
developed to increase treatment efficacy and decrease
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Table 3: Risk classification of ATC

All patients should be classified as high-risk
Patients who can expect long-term survival.
• Stage IVA patients
• Stage IVB patients who can undergo locally curative surgery
• Stage IVB patients who can be downstaged and undergone
curative surgery on induction chemotherapy

toxicity and weekly paclitaxel at 80 mg/ml2 is established
for various carcinomas. A trial of induction chemotherapy
with weekly paclitaxel has been reported and its response
rate (CR+PR) was 33%.88 Furthermore, CSS of Stage IVB
patients with weekly paclitaxel was significantly better than
that of those without. Therefore, induction therapy with
weekly paclitaxel followed by curative surgery after the
downstaging of carcinoma can be regarded as an important
strategy for Stage IVB patients. Unfortunately, no potent
therapeutic strategy has been established for Stage IVC
patients. The response rate for weekly paclitaxel was 25%
and the clinical benefit rate (CR + PR + SD) was 75%, but
all Stage IVC patients died of carcinoma within 8 months.
Other chemotherapies for multiagent chemotherapy should
be investigated.

CONCLUSIONS
PTC is easy to diagnose on preoperative FNAB and the
biological character of each patient can be evaluated on
imaging studies and/or from intraoperative findings. As
shown in Table 1, PTC having extrathyroid extension, large
lymph node metastasis (> 3 cm), extranodal tumor extension,
or distant metastasis at diagnosis should be regarded as highrisk and, for these patients, extensive surgery followed by
RAI therapy and TSH suppression is required. In contrast,
for solitary T1N0M0 patients, total thyroidectomy and RAI
therapy are not mandatory and their prognoses are excellent
even when they undergo hemithyroidectomy with central
node dissection only. Furthermore, observation without
immediate surgery can be a strong alternative for patients
having PTC measuring 1 cm or less unless they have
unfavorable features as indicated above. In Western
countries, therapy for PTC tends to be uniform, but on the
basis of these data, we claim that excess therapy should be
avoided for low-risk cases.
In contrast to PTC, FTC is difficult to diagnose on
preoperative imaging and cytological studies unless distant
metastasis is present at diagnosis. The evaluation of degree
of vascular and capsular invasion and carcinoma

differentiation on pathological examination is quite
important to predict patient prognosis and decide further
therapies. We tentatively conclude that patients diagnosed
with widely invasive or poorly differentiated carcinoma
should undergo at least completion total thyroidectomy as
a second surgery followed by RAI therapy and TSH
suppression. Otherwise, second surgery is not mandatory
for FTC. Patients having clinical lymph node metastasis or
massive extension on preoperative and/or intraoperative
findings should undergo total thyroidectomy in initial
surgery.
Although various combined modality treatments have
been tried, the prognosis of ATC patients is still very poor.
It is no exaggeration to say that long-term survival can be
expected only for patients who do not have distant metastasis
at diagnosis and undergo locally curative surgery. Locally
curative surgery can be performed for most Stage IVA
patients, which should be the initial treatment. Radiotherapy
for local control and chemotherapy as a systemic adjuvant
treatment are also recommended thereafter. For most Stage
IVB patients, locally curative surgery is difficult. For such
patients, downstaging by induction chemotherapy or
radiotherapy is recommended. In our institution, induction
chemotherapy with weekly paclitaxel administration has
shown relatively successful results and responders among
Stage IVB patients are significantly better than nonresponders. For Stage IVC patients, regrettably, no effective
modalities have yet been found.
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