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Abstract

Papillary thyroid carcinoma (PTC) accounts for over
90% of all thyroid cancers in Japan. The majority of
patients with PTC are categorized into a low-risk group
according to the recent risk-group classification schemes,
and they have excellent outcomes. Several management
guidelines for thyroid cancers have been published in
Western countries. However, the optimal therapeutic
options for PTC remain controversial and high-level
clinical evidence to resolve the issues is lacking. More-
over, socioeconomic differences in medical care exist;
therefore, conventional policies for the treatment of
PTC have been different between Japan and other
countries. This report reviews the controversy in the
treatment of PTC regarding the initial surgery, postop-
erative adjuvant therapies, and methods of surveillance.
This review focuses on the unique policy in Japan pre-
ferring to treat patients with low-risk PTC by a less-
than-total thyroidectomy without adjuvant therapies
rather than a total thyroidectomy with radioactive
iodine, in an attempt to maintain patients’ quality of
life. In addition, the institutional efforts to improve the
level of evidence for the management of PTC are intro-
duced, such as a randomized controlled trial for the
effect of thyrotropin suppression therapy, a prospective
study for selective lymph node dissection based on pre-
operative ultrasonography, and a prospective non-
surgical observation trial for asymptomatic papillary
microcarcinoma.
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Introduction

Both the incidence and distribution of each histological
type of thyroid carcinomas are greatly affected by iodine
intake. In iodine-sufficient countries like Japan, the
incidence of papillary thyroid carcinoma (PTC), with a
rather favorable prognosis, is much higher than that of
follicular or anaplastic (undifferentiated) carcinomas.
Indeed, PTC accounts for 91.7% of all thyroid cancers
according to the Japanese Society of Thyroid Surgery
(JSTS) registry in 2002. In the United States, the addi-
tion of iodine to dietary salts was started in the 1920s.
Using the Surveillance, Epidemiology, and End Results
program and data on thyroid cancer mortality from the
National Vital Statistics System, Davies and Gilbert
Welch' reported that the incidence of thyroid cancer
increased from 3.6 per 100000 in 1973 to 8.7 per 100000
in 2002, thus representing a 2.4-fold increase. No signifi-
cant changes were seen in the incidences of the less
common histological types, such as follicular, medul-
lary, and anaplastic carcinoma. Virtually the entire
increase is attributable to an increase in the incidence
of PTC, which increased from 2.7 to 7.7 per 100000; a
2.9-fold increase. Other than iodine sufficiency, these
changes could partially be explained by a change in the
pathological criteria for thyroid cancer. The World
Health Organization (WHO) histological criteria for
diagnosis of PTC were revised in 1988, and tumors
showing a follicular structure with characteristics of
PTC nuclei came to be diagnosed as follicular variant
of PTC, not follicular carcinoma. Moreover, Davies et
al. emphasized that the increasing incidence of thyroid
cancer is predominantly due to the increased detection
of small PTCs. This increased diagnostic scrutiny has
been accomplished owing to advances in imaging and
diagnostic techniques, such as ultrasonography (US)
and fine-needle aspiration (FNA). Combined with the
known existence of a substantial reservoir of subclinical
cancers, they suggested that the increasing incidence of
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thyroid cancer reflects increased detection of subclinical
disease, rather than an increase in the true occurrence.
Indeed, the mortality from thyroid cancer was stable
between 1973 and 2002.

Several management guidelines for thyroid nodules
and cancers have been recently published in Western
countries. The Japan Association of Endocrine Sur-
geons (JAES) has now cooperated with the JSTS to
establish Japanese guidelines for the management of
thyroid tumors. Guidelines are essential documents in
modern medicine that are systematically created to
support decision-making by physicians and patients
under specific clinical conditions. These documents are
in accordance with evidence-based medicine and are
supposed to enhance good communication between
physicians and patients. However, controversy remains
regarding the therapeutic options for PTC (Table 1) and
we have so far barely achieved either level I or II clinical
evidence according to the classification of evidence
levels described by Sackett™ (Table 2) based on pro-
spective randomized controlled trials (RCTs). Approxi-

mately 10000 patients are newly diagnosed with PTC
each year in Japan, and over 30000 a year are estimated
to occur in the United States. The majority of these
cases involve low-risk cancer with excellent survival
rates exceeding 99% at 10 years after surgery. Conduct-
ing RCTs to resolve the clinical controversies associated
with PTC is difficult due to the prolonged course and
relative infrequency of this tumor. According to an
analysis by Udelsman et al.,* both a very large sample
size and a very long follow-up are required to determine
the optimal treatment for PTC using an RCT design
(Table 3). Since most information comes from studies
of large patient cohorts in which therapy has not been
randomly assigned, the level of evidence is generally not
high and disagreements about the management of PTC
continue. Moreover, social and economic differences in
medical care exist between Japan and other countries
(Table 4). As a result, conventional policies for the
treatment of PTC have been different with regard to the
initial surgery, postoperative adjuvant therapies, and
methods of surveillance. The application of Western

Table 1. Controversies in therapeutic options for papillary thyroid carcinoma

Issue

Controversy

Extent of thyroidectomy
Extent of lymph node dissection
Postoperative adjuvant therapy

Total or near-total thyroidectomy vs thyroid-conserving surgery
Prophylactic dissection vs selective or therapeutic dissection
Radioactive iodine remnant ablation and life-long thyrotropin suppression

therapy vs conservative follow-up

Postoperative surveillance

Stimulated thyroglobulin measurement and radioactive iodine whole body

scan vs ultrasonography

Management of papillary microcarcinoma

Surgery vs observation

Table 2. Sackett’s classification for level of evidence” modified by Heinirich®

Level of

evidence Type of trial Criteria for classification

I Large randomized trial with clear-cut results Sample size calculation provided and fulfilled; study
(low risk of errors) endpoint provided

II Small randomized trial with uncertain results Matched analysis; sample size calculation not given or not
(moderate to high risk of errors) fulfilled; study endpoints not provided; convincing

comparative studies

III Nonrandomized; contemporaneous controls Noncomparative; prospective

v Nonrandomized; historical controls Retrospective analysis; cohort studies

\'% No control; case series only; opinion of experts Small series; review articles

Table 3. Sample size and length of follow-up required to determine optimal surgery
(total thyroidectomy vs less-than-total thyroidectomy) for papillary thyroid carcinoma

by randomized controlled trial: Udelsman’s analysis®

Required sample

Required length of
follow-up (years)

Endpoint size (cases)
Surgical complications 12000
Cancer-specific survival 3100
Disease-free survival 360-800

>20
6-10
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Table 4. Differences in socio-medical environments between Western countries and Japan

Western countries

Japan

1. Many countries are in iodine-deficient areas

2. Highly malignant thyroid cancers are prevalent

3. Prestigious endocrine surgeons are in charge of thyroid
surgery

4. Postoperative surveillance is performed by internists or
radiologists

5. Postoperative recurrences are sometimes apt to result in
a lawsuit

6. Ultrasonography is an exclusive and expensive procedure

. World-prominent iodine-sufficient country

. Low-risk thyroid cancers are prevalent

. Thyroid surgeries are mostly performed by (young)

general surgeons

4. Postoperative surveillance is conducted by surgeons
themselves

5. Strict legal restrictions and shortage of infrastructure for
use of radioactive iodine

6. Nationwide use of ultrasonography

W N =

guidelines to Japan is therefore considered less than
optimal.

Several recent reports using multicenter databases
have been published, which have emphasized the
strength of very large numbers of samples. However,
from the perspective of data accuracy, single-institution
studies have the benefit of consistency and details in
therapeutic policy and follow-up methods. This article
reviews the present controversy in the treatment of
PTC, particularly for low-risk patients, and describes
the institutional efforts to improve the level of evidence
for the management of PTC. The current mission is to:
(1) retrospectively analyze the previous data; (2) set up
appropriate policies based on these analyses; and (3)
prospectively accumulate data according to these new
policies. This will provide a higher level evidence from
level 1V to level III.

Risk Group Classification System for Cancer-Specific
Death in PTC Patients

Patients with PTC display very favorable survival rates
as high as 95% at 10 years after the initial therapy.
However, some cases exhibit local recurrence or exten-
sive metastasis postoperatively, and a few patients die
of the disease. According to recent large retrospective
uncontrolled studies with respect to cancer-specific
mortality after surgery for PTC, most authors agree
on the existence of two distinctly different groups of
patients: a low-risk group for which the mortality is
almost identical to that predicted by actuarial curves;
and a high-risk group with a high probability of cancer-
specific death. The identification of low- and high-risk
PTC is based on the concept that these two groups of
cancer belong to biologically different categories from
the time of generation, with cancers in the low-risk
group generally not developing into high-risk cancers
throughout the life of the patient. Various systems from
several institutions have been proposed to differentiate
between these two groups, including the AMES (Age,

Metastasis, Extension, Size) system from the Lahey
Clinic,” and the AGES (Age, Grade, Extension, Size)®
and MACIS (Metastasis, Age, Completeness of resec-
tion, Invasion, Size) systems’ from the Mayo Clinic
(Table 5). All of the currently accepted systems of risk
group definition classify the great majority of patients
(nearly 90%) as low-risk, with a 1%-2% mortality rate.
The minority of residual patients belonging to the high-
risk group show a poor prognosis, with a 50%-75%
mortality rate at 10 years after surgery. It would there-
fore appear that accurate prediction of survival and
future recurrence risk for patients with PTC could be
individually determined at the time of initial treatment.
The use of proper risk group definitions is useful not
only for tailoring selective surgical interventions and
postoperative adjunctive therapies on the basis of the
individual patient, but also to offer rational information
to the patient and to determine the intensity of surveil-
lance for tumor recurrence.

The most popular prognostic factors common to the
various risk groups are local cancer invasion, distant
metastasis, and patient age. Of note is the fact that,
among the above-mentioned major classification
systems, only the “completeness of resection” in the
MACIS system is subject to intervention. The original
biological factors are more contributive to prognosis for
patients with PTC than the methods of artificial inter-
vention. However, controversy remains regarding the
relative importance of these and other prognostic
factors’" (Table 6). Several studies have investigated
the predictive value of each classification system, and
the results have generally not been satisfactory.'*"
Inconsistencies may result from the bias of unique char-
acteristics in patient populations, heterogeneous distri-
bution of histological types affected by iodine intake,
and differences in the therapeutic philosophy of each
institution. The most accurate classification system for
the individual institution might therefore be acquired
using the original data from each institution.

A total of 604 patients who had undergone initial
surgery for PTC (tumor diameter, >1 cm) between 1976
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Table 5. Representative risk-group classification systems for differentiated thyroid carcinoma
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Classification systems

Definitions

Outcomes

AMES’ (age, metastasis, extension,
size)

High-risk group:

Distant metastasis

Older age (male, >40 years; female,
>50 years) with extrathyroidal
extension and/or tumor size =5 cm

Low-risk group:

High-risk group:
n=33(11%)
Cause-specific mortality 46%

Low-risk group:

Other than the above

AGES® (age, grade, extension, size) Score

=0.05 x age (in case of 240 years)

+1 (in case of Grade 2)

+3 (in case of Grade 3 or 4)

+1 (in case of extrathyroidal extension)
+3 (in case of distant metastasis)

n =277 (89%)

Cause-specific mortality 1.8%
High-risk group (score >4):

n =121 (14%)

Cause-specific mortality 46%
Low-risk group (score <4):

n =737 (86%)

Cause-specific mortality 2%

+0.2 x tumor size (cm)

MACIS’ (metastasis, age, Score
completeness of resection,
invasion, size)

= 3.1 (in case of <40 years)

or 0.08 x age (240 years)

+0.3 x tumor size (cm)

+1 (in case of incomplete resection)

20-year survival

<6.0 (n =1492): 99%
6.0-6.9 (n = 148): 89%
7.0-7.9 (n =59): 56%
8.0- (n=80):24%

+1 (in case of invasion)
+3 (in case of distant metastasis)

and 1998 at the Cancer Institute Hospital (CIH) were
retrospectively analyzed.” The mean duration of follow-
up was 10.7 years (range, 2-25 years). A multivariate
analysis for cause-specific survival (CSS) identified
distant metastasis as the only significant risk factor (risk
ratio = 65.1; P = 0.002) for younger patients (age, <50
years). Distant metastasis (risk ratio = 6.7, P = 0.0001),
extrathyroidal invasion (risk ratio = 2.4, P = 0.03), and
large nodal metastasis (=3 cm; risk ratio = 5.3, P =
0.0009) showed relative importance for older patients
(age =50). These results indicate that younger patients
with distant metastasis and older patients with any of
the three factors are defined as high-risk, while all other
patients are defined as low-risk. Overall, 106 high-risk
patients (17.5%) and 498 low-risk patients (82.5%) dis-
played 10-year CSS rates of 68.9% and 99.3%, respec-
tively (Table 7 and Fig. 1).

Like all other sophisticated risk group definitions, this
classification system has limitations, and three low-risk
group patients died of the disease. These three excep-
tional cases should not be interpreted as the rate of
malignant transformation from low-risk to high-risk
cancer, but rather represent the rate of error at the
initial diagnosis. Some investigators have recently rec-
ommended the TNM (tumor, nodal metastasis, distant
metastasis) classification, due to the advantages of uni-
versal availability and wide acceptance for other cancer
staging.'*'® However, TNM staging is based on the
concept that carcinomas usually progress from early
stage to advanced stage in a time-dependent manner.

This is conceptually different from a risk group defini-
tion discriminating low-risk cancer from high-risk cancer
as two distinctly different disease categories. Investiga-
tions have recently been initiated to differentiate high-
risk PTC from low-risk PTC using genetic markers such
as BRAF mutations."”” The development of new and
more precise markers to distinguish the cancer-specific
mortality risk is therefore eagerly anticipated.

Controversies in the Management of Low-Risk PTC
and Japanese Trends

Extent of the Thyroidectomy

Considerable controversy surrounds the extent of
surgery and the use of postoperative adjuvant therapies
for PTC. Western guidelines usually recommend a near-
total or total thyroidectomy for PTC >1.0-1.5cm in
diameter*'> (Table 8). Although they allow the pos-
sibility of less extensive surgeries such as a unilateral
lobectomy for patients with isolated, small, intrathyroi-
dal, node-negative tumors; the consensus guidelines
suggest that tumors displaying high-risk features profit
by more aggressive treatment such as a total or near-
total thyroidectomy followed by radioactive iodine
(RAI) ablation and life-long thyrotropin (TSH) sup-
pression therapy. The rationale for total thyroidectomy
is: (1) bilateral cancers are very common for PTC
(30%—-85%) and contralateral lobe recurrences are not
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Table 7. Treatment outcomes of low- and high-risk patients based on CIH risk-group definition for papillary thyroid

carcinoma

Cause-specific 10-year cause-specific 10-year disease-free
Risk group No. of patients mortality survival Recurrences survival
Low-risk group 498 (82.5%) 3 (0.6%) 99.3% 41/498 (8.2%) 90.7%
High-risk group 106 (17.5%) 29 (27.4%) 68.9% 29/74" (39.2%) 63.7%

Cancer Institute Hospital (CIH) risk-group definitions:

High-risk group: patients with distant metastasis; older patients (250 years) with extrathyroidal invasion and/or large nodal metastasis (=3 cm)

Low-risk group: Other than the above
“Patients with distant metastasis at presentation were excluded

Table 8. Extent of thyroidectomy and lymph node dissection for patients with papillary thyroid carcinoma: Recommendation

according to the major Western guidelines

AACE/AAES*
(2001)

BTA” (2007)

ATA? (2006) NCCN" (2008)

Extent of thyroidectomy

Total or near-total High-risk cancer T>1cm Age 245 Age <15 or >45
thyroidectomy Ex (+) Ex (+) T >1-1.5cm T >4 cm
N (+) N (+) N (+) Ex (+)
M (+) Multiple lesions M (+) N (+)
Bilateral nodularity Radiation history Bilateral nodularity M (+)

Bilateral cancer Family history Radiation history Bilateral nodularity
Family history Radiation history
Aggressive variant
Lobectomy (+isthmusectomy) T<lcm T<lcm Other than the Other than the
above above
Ex0 NO
NO
MO
Lymph node dissection
Central compartment dissection N (+) T>1cm Always N (+)
Lateral compartment dissection N (+) N (+) N (+) N (+)

T, tumor size; N, lymph node metastasis; M, distant metastasis; Ex, extrathyroidal extension
AACE/AAES, American Association of Clinical Endocrinologists and American Association of Endocrine Surgeons; BTA, British Thyroid
Association; ATA, American Thyroid Association; NCCN, National Comprehensive Cancer Network

and ceasing medication may lead to grave complications
such as heart failure.

The guidelines advocating a total thyroidectomy for
PTC are usually not based on data demonstrating any
difference in survival, but rather on the possibility of
recurrence and practicalities of treatment and follow-
up. In 1981, Mazzaferri and Young” retrospectively
reported the results of 576 patients with PTC who
underwent surgery in multiple institutions. The median
duration of follow-up was 10 years 3 months. A recur-
rence rate of 19.2% was demonstrated for less-than-
total thyroidectomies, significantly higher than the rate
for total thyroidectomies (10.9%). The death rate asso-
ciated with thyroid cancer after a less-than-total thy-
roidectomy (1.5%) was not significantly different, but
still tended to be higher than that for a total thyroidec-
tomy (0.6%). Hay et al.’ reported in 1987 that patients
treated at the Mayo Clinic for low-risk PTC (MACIS
score <4.00) also showed no improvement in survival

rates after undergoing procedures more extensive than
an ipsilateral lobectomy. In 1998, however, that center
reported the results of a study designed to compare
cancer-specific mortality and recurrence rates after a
unilateral or bilateral lobectomy.”® The study involved
patients with PTC considered as low-risk by the AMES
criteria. The investigators found no significant differ-
ences in the cancer-specific mortality or distant metas-
tasis rates between the two groups, but the 20-year
frequencies of local recurrence and nodal metastasis
after a unilateral lobectomy were 14% and 19%, respec-
tively, which were both significantly higher than the
frequencies of 2% and 6% seen after a bilateral thyroid
lobe resection. On the other hand, a report from
the Memorial Sloan-Kettering Cancer Center showed
the results of a matched-pair analysis in 1993 and indi-
cated no difference in the CSS at 20 years and no
significant differences in local recurrence, regional
recurrence, or distant metastasis between patients who
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underwent a lobectomy and those who received a total
thyroidectomy.”

Conversely, Bilimoria et al.” recently demonstrated
that a total thyroidectomy for PTC =1 cm in diameter
results in lower recurrence rates and even improved
survival in comparison to a lobectomy, using the
National Cancer Data Base. Of the 52173 patients with
PTC in the United States from 1985 to 1998, 43277
(82.9%) underwent a total thyroidectomy and 8946
(17.1%) received lobectomy. For PTC <1 cm, the extent
of surgery did not impact recurrence or survival (P =
0.24, P = 0.83, respectively); however, a lobectomy
resulted in a higher risk of recurrence and death (P =
0.04, P = 0.009, respectively) for tumors >1 cm. The data
did not include important information about the patho-
logical review, extrathyroidal extension, completeness
of resection, TSH suppression therapy, RAI use, or
cause of death. Moreover, a potential selection bias and
uncertainty of data may exist because the data included
input from over 20 years and from over 1400 hospitals.
However, this study has a significant impact due to the
unprecedented sample size.

At the CIH, the basic standard of primary surgery for
patients with PTC has been a macroscopically complete
resection of the tumor. All patients are routinely
examined by preoperative US to estimate intrathyroidal
spread of PTC. A lobectomy (+an isthmusectomy) of
the affected side with nodal dissection of the central
zone is performed when a tumor is limited to one lobe
with no clinically evident lymph node metastasis. A
total thyroidectomy is performed when a tumor extends
to the upper part of the contralateral lobe, when nodal
metastases are evident at the bilateral neck, and/or
when distant metastasis is identified. Patients with clini-
cally involved lateral cervical lymph nodes undergo a
modified radical lateral neck dissection. A resection of
the adjacent structures, including the trachea and/or
esophagus, is administered when cancer invasion is
apparent. Postoperative RAI therapy is not routinely
conducted, except for patients with advanced PTC. The
retrospective data from 1976 to 1998 described above
shows that the recurrence rates for low-risk PTC patients
after a less-than-total thyroidectomy are 1.6% in the
contralateral lobe, 6.9% in the cervical lymph nodes,

1.30

and 1.3% at distant sites, respectively.” These rates are
not significantly different from patients who undergo a
total thyroidectomy (Table 9).

Postoperative RAI Therapy and Surveillance
of Recurrence

Radioactive iodine remnant ablation eliminates resid-
ual thyroid tissue after a total or near-total thyroidec-
tomy. This therapy is expected to (1) decrease
recurrences and cause-specific mortality, and (2) sim-
plify follow-up methods using "“'I whole-body scan
(WBS) and serum Tg measurement. However, no pro-
spective studies have been performed to address the
former effect. A recent systematic review and meta-
analysis by Sawka et al.” could not demonstrate consis-
tent results for the effect of RAI ablation in decreasing
recurrence of well-differentiated thyroid cancer, par-
ticularly in the early stage. Radioactive iodine remnant
ablation is associated with a significantly decreased risk
of distant metastasis, but this event is relatively rare in
PTC. The selective use of RAI ablation has been sug-
gested in several clinical practice guidelines. Specifi-
cally, the use of adjuvant RAI is particularly advocated
for patients considered at high-risk of mortality, and
RAI remnant ablation should not be considered man-
datory in patients with low-risk thyroid cancer. In Japan,
the use of RAI is strictly restricted by legal regulations.
Due to additional socioeconomic reasons, few institu-
tions are able to use high-dose RAI in Japan (only 64
institutions with 158 inpatient beds as of 2007). Apply-
ing RAI therapy to all patients with PTC is impossible
in Japan and selective RAI use only for high-risk
patients is reasonable. Accumulating new evidence
about RAI therapy in this country is therefore a difficult
task.

Neck US or other imaging tools are used to detect
recurrent or persistent disease for patients who have
undergone a less-than-total thyroidectomy. In contrast,
serum Tg measurement and WBS are useful for specify-
ing residual disease in patients who have undergone a
total thyroidectomy followed by RAI remnant ablation.
These tests are more sensitive when thyroxine supple-
mentation is stopped and TSH levels are elevated.

Table 9. Comparison of outcomes between total thyroidectomy and less-than-total thyroidectomy for patients with low-risk
papillary thyroid carcinoma (Cancer Institute Hospital, Tokyo, Japan)

10-year 10-year Recurrence
Cause- cause- disease- Recurrence  at cervical = Recurrence
Extent of No. of specific  specific free in remnant lymph at distant
thyroidectomy patients death survival Recurrences survival thyroid nodes site
Less than total 451 (90.6%) 3 (0.7%) 992% 36 (8.0%) 95.7% 7 (1.6%) 31 (6.9%) 6 (1.3%)
Total or near-total 47 (94%) O 100% 5 (10.6%) 89.2% 0 5(10.6%) 0
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However, thyroxine withdrawal affects the patient’s
quality of life (QOL) due to transient hypothyroidism.
Recombinant human TSH (thTSH) has recently been
introduced as an alternative to thyroxine withdrawal for
stimulated Tg measurement, WBS, and RAI ablation
preparation. The use of thTSH has been approved in
Japan since 2009, but this approval still excludes the use
for RAI remnant ablation.

The results of serum Tg measurement and WBS are
sometimes inconsistent, and serum Tg is thought to
offer a lower false-negative rate than WBS. Kloos and
Mazzaferri® reported that 50% of patients with positive
Tg are likely to have residual disease that can be
localized immediately, and an additional 30% within
the next 3-5 years. Conversely, about 2% of patients
with completely undetectable Tg after stimulation show
recurrence over the next 3-5 years. Another report
showed that a persistent tumor could be identified on
imaging studies in only one-third of a stimulated Tg-
positive group.” Furthermore, serum Tg measurements
are less sensitive in patients with small cervical metas-
tases or a less differentiated tumor. Some guidelines
have stated that serum Tg should be measured every
6-12 months, but the long-term clinical significance
remains uncertain for disease only detected by mini-
mally elevated Tg levels after stimulation. No guidelines
have mentioned the optimal management for patients
with persistently detectable stimulated serum Tg and
how long Tg measurement should be continued to
detect late recurrences. Localizing imaging techniques
such as computed tomography (CT), magnetic reso-
nance imaging (MRI) or positron emission tomography
(PET) are recommended for positive Tg in negative
WBS patients. If imaging yields negative results, then
empiric therapy with high-dose RAI might be consid-
ered to aid localization or for therapy. This approach
may identify the location of persistent disease in approx-
imately 50% of patients with a wide range of reported
successes, but no study has yet demonstrated any
decrease in morbidity or mortality in patients with
empiric high-dose "'l in this setting.™

Postoperative TSH Suppression Therapy

Well-differentiated thyroid carcinoma expresses the
TSH receptor on the cell membrane, and responds to
TSH stimulation by increasing the expression of several
thyroid-specific proteins, including Tg, and by increas-
ing the rates of cell growth. Suppression of TSH using
supraphysiological doses of levothyroxine (LT4) is used
in an effort to decrease the risk of thyroid cancer recur-
rence after surgery. In 1977, Mazzaferri et al.” collected
multi-institutional retrospective data, and reported that
the 5-year accumulated recurrence rates after initial
surgery for PTC are significantly lower for patients with

TSH suppression therapy in comparison to patients
with no adjuvant therapy (approximately 10% vs 20%,
respectively). Long-term thyroid hormone therapy
aimed at suppressing serum TSH has traditionally been
used in the management of well-differentiated thyroid
carcinoma. However, formal validation of the effects of
TSH suppression therapy through studies guaranteeing
a high level of evidence is lacking. In Western countries,
the optimal TSH level to be achieved in patients who
have undergone a total thyroidectomy for PTC is a
matter of debate. Excessive TSH suppression carries a
risk of thyrotoxicosis, heart failure, and osteoporosis.
Pujol et al.”® found that constant suppression of TSH
to <0.05 pU/ml is associated with a longer relapse-free
survival in comparison to serum TSH levels always
21 pU/ml, and the degree of TSH suppression is an
independent predictor of recurrence in a multivariate
analysis. On the other hand, Cooper et al.”” conducted
a multicenter, prospective study using the database of
the National Thyroid Cancer Cooperative Registry in
1998, analyzing 617 patients with PTC followed for a
median of 4.5 years. They noted the TSH score category
as an independent predictor of disease progression in
high-risk patients, but the data did not support the
concept that a greater degree of TSH suppression is
required to prevent disease progression in low-risk
patients. Jonklaas et al.* also reported that superior
outcomes are associated with aggressive TSH suppres-
sion in high-risk patients, but are achieved with only
modest suppression in stage II patients. They were
unable to show any impact, positive or negative, of spe-
cific therapies in stage I patients. According to the major
guidelines from Western countries, the appropriate
dose of thyroid hormone for low-risk patients is the
dose that decreases serum TSH concentrations to just
below the lower limit of the normal range. A greater
degree of TSH suppression is thus generally recom-
mended for high-risk patients.

Lymph Node Dissection

Although PTC is associated with cervical lymph node
metastasis in 30%-80% of patients, the prognostic sig-
nificance of lymph node metastasis remains controver-
sial and the optimal extent of lymph node dissection is
still a matter of debate. Indeed, many endocrine sur-
geons have long believed that lymph node metastasis
implies a higher risk of local recurrence, but has no
significant influence on survival in patients with PTC.
Cady” and others”* have demonstrated that lymph
node metastasis has no adverse effect on recurrence and
survival. However, Mazzaferri and Jhiang’ and others*
have claimed that lymph node metastasis shows a sig-
nificant effect on distant metastasis and survival, par-
ticularly among elderly patients. From a Japanese
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institution, Ito et al.** reported that US-detectable
lateral node metastasis significantly affects disease-free
survival (DFS) in patients with PTC. As described
above, large lymph node metastasis (=3 cm) is one of
the most important risk factors for CSS in elderly
patients, while the number of pathological lymph node
metastases affects nodal recurrence rate in younger
patients.”

The two representative compartments to which PTC
can metastasize are the central and lateral compart-
ments. The more extensive and radical the lymph node
dissection performed; the larger the number of patho-
logical lymph node metastases that can be found. Such
procedures may be able to reduce nodal recurrence
rates, but the benefit to the patient is questionable.
There is a slight discordance even in the indications for
a central compartment node dissection in the major
guidelines used in the United States for the treatment
of PTC (Table 8). For example, the guidelines of the
American Association of Clinical Endocrinologists and
American Association of Endocrine Surgeons (AACE/
AAES) note that nodal metastatic lesions increase the
risk of subsequent nodal recurrences but have little
effect on survival.”' These guidelines and the National
Comprehensive Cancer Network (NCCN) guidelines”
recommend central compartment node dissection only
if clinically positive lymph nodes are identified in this
area. Conversely, the American Thyroid Association
(ATA) guidelines state that as most regional metastases
do not appear abnormal on inspection, central compart-
ment node dissection may improve survival and reduce
the risk of nodal recurrence.” Since this procedure can
be achieved with low morbidity in experienced hands,
they recommend the routine central node dissection for
all patients with PTC. Our institution has been perform-
ing routine central compartment node dissections
similar to most Japanese endocrine surgeons, because
the procedure can be performed via the same incision
as a thyroidectomy, and reoperation of this compart-
ment increases the risk of complications.

Wound extension and a wide range of tissue peeling
leading to postoperative discomfort in the neck and
shoulder are unavoidable in the dissection of the lateral
neck compartment. Routine prophylactic modified
radical lateral neck dissection for patients without pre-
operatively positive nodes in the lateral compartment is
thus not usually performed in Europe and the United
States. Most Western guidelines agree on performing
therapeutic dissection only when metastatic cervical
lymphadenopathy is evident. However, some reports
have referred to the usefulness of prophylactic lymph
node dissection under specific conditions.”” In Japan,
several institutions have been performing prophylactic
modified radical lateral neck dissection for all patients
with PTC due to the high prevalence of pathological

lymph node metastasis. As described above, Japanese
endocrine surgeons have traditionally selected thyroid-
conserving surgery as the initial treatment for PTC and
tend to prefer performing extensive neck dissection.
The argument supporting prophylactic lymph node dis-
section is that locoregional recurrence and even distant
metastasis can be prevented. Most lymph nodal recur-
rences can be cured by a reoperation, and the final out-
comes for patient are unaffected. Cady* emphasized
that lymph node metastases represent indicators, not
governors, of survival outcome in every major study of
epithelial cancer in humans. However, “recurrence”
may increase the psychological and financial burdens on
the patient.

Efforts to Improve the Level of Evidence for
Management of PTC

Dual Policy for the Extent of Thyroidectomy and
Informed Decisions by Patients

“Medical professionalism in the new millennium: a
physicians’ charter,” published in The Lancet in 2002,
declared that patient autonomy is one of the three fun-
damental principles for definitive professional respon-
sibilities.”” This charter says that “Physicians must
have respect for patients’ autonomy. Physicians must be
honest with their patients and empower them to make
informed decisions about their treatment. Patients’
decisions about their care must be paramount, as long
as those decisions are in keeping with ethical practice
and do not lead to demands for inappropriate care.”
Many controversial issues remain regarding the treat-
ment options for low-risk PTC, and high-level evidence
is lacking. A conventional style of “informed consent”
where doctors present a single policy and obtain agree-
ment from patients does not seem appropriate. NCCN
guidelines also claim that decisions surrounding the
extent of thyroidectomy should be individualized and
undertaken in consultation with the patient.” Since
2005 the CIH has explained the two policies for treat-
ment to patients with low-risk PTC, namely: (1) a total
thyroidectomy followed by RAI remnant ablation and
TSH suppression therapy; and (2) a conservative thy-
roidectomy without any adjuvant therapies. The patients
are then required to make an “informed decision” about
which policy they choose. The explanation format
includes: (1) the risk group definition for PTC and ret-
rospective outcomes; (2) the pros and cons of the two
policies and expected outcomes; and (3) the postopera-
tive adjuvant therapies and methods of surveillance. As
of 2007, there were 167 patients diagnosed with low-risk
PTC, excluding 41 patients for whom a total thyroidec-
tomy was considered to be unavoidable. Among these
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167 patients, seven (4%) elected to receive a total thy-
roidectomy with adjuvant therapy and 140 (84 %) chose
conservative surgery. The remaining 20 patients (12%)
could not decide by themselves and left the matter up
to the doctor.

On the other hand, a total thyroidectomy has not
always been selected even for patients with high-risk
PTC as of late, as long as the patient does not have
clinically evident distant metastasis. Instead, aggressive
radical surgery was conducted including the resection
and reconstruction of the invaded adjacent organs, and
extended lymph node dissection to the mediastinum
and/or retropharyngeal space. As a result, locally cura-
tive surgery was conducted for all but one patient
between 1976 and 1998, and the 10-year CSS for high-
risk PTC was almost identical to those in Western
reports.”” However, since 2005 a total thyroidectomy
and RALI ablation has been recommended in addition
to locally aggressive surgery for every patient with high-
risk PTC. Accumulation of these prospective outcomes
and comparison with historical controls are an area of
high priority.

RCT for the Effects of TSH Suppression Therapy

A meta-analysis studying the effect of TSH suppression
therapy was performed by McGriff et al.** in 2002.
Although a total of 28 clinical trials published between
1934 and 2001 were identified, only 10 (36% ) were ame-
nable to the meta-analysis. Out of 4174 patients with
well-differentiated thyroid carcinoma (WDTC), 2880
(69%) were reported as being on TSH suppression
therapy, and patients who received TSH suppression
therapy had a decreased risk of major adverse clinical
events (risk ratio = 0.73, 95% confidence interval =
0.60-0.88, P < 0.05). However, the authors concluded
that future research will better define the effects of TSH
suppression on clinical outcomes for well-differentiated
thyroid carcinoma, because most primary studies were
imperfect.

In January 1996, a single-center, open-label, prospec-
tive RCT on the effectiveness of TSH suppression
therapy was initiated. The ethics committee of the CIH
approved the study. The primary endpoint was clinical
recurrence. The trial was designed as a noninferiority
study to demonstrate that the DFS for patients without
TSH suppression therapy was not worse than that for
patients with the therapy. The 5-year DFS for patients
with TSH suppression was assumed to be 90% and the
inferiority margin was set as 10%. The planned sample
size of 204 patients for each group provided 80% power
to declare inferiority. Patients who had been diagnosed
with PTC by FNA and had provided written informed
consent were randomly assigned to undergo postopera-
tive TSH suppression therapy or not, using a permuted

blocked design. Patients were stratified according to the
AMES risk-group classification before assignment.
Patients with microcarcinoma, age >80 years, distant
metastasis, Basedow’s disease, heart failure, or severe
osteoporosis were excluded. Patients who showed a
final pathological diagnosis other than PTC (benign
nodule or poorly differentiated carcinoma) were also
excluded after assignment. For patients assigned to
Group A, LT4 was administered from postoperative
day 1, controlling serum TSH levels to <0.01 pU/ml
according to a third-generation TSH assay. In contrast,
the TSH level was adjusted within the normal range
(0.4-5.0 uU/ml) for patients assigned to Group B.
Patients were evaluated for hormonal balance and
tumor recurrence every 6 months by blood testing,
physical examination, neck US, chest radiography, or
lung CT. Confirmation of recurrence required a patho-
logical evaluation or imaging. Patients in Group A
showing symptoms of thyrotoxicosis, angina, arrhyth-
mia, or progressive osteoporosis were censored to
undergo TSH suppression. The planned number of
patients was accumulated by February 2005. The interim
results were reported in 2006, with a median follow-up
period of 4.0 years. Among 218 patients in Group A, 12
(6%) developed recurrence (11 lymph nodes, 5 distant
sites). Conversely, 18 of 216 patients (8%) in Group B
showed recurrence (1 remnant thyroid, 16 lymph nodes,
and 7 distant sites). The standard of the hazard ratio
was 2.1 to demonstrate noninferior recurrence rates in
patients without TSH suppression therapy in compari-
son to patients with the therapy. A nonparametric
examination showed that the 95% confidence interval
for the hazard ratio was 0.31-1.3 with the intent-to-treat
approach. This was not beyond the standard and even
less than 1.5 for <5% inferiority. Moreover, TSH sup-
pression therapy was suspended in Group A for 12
patients with thyrotoxicosis, 2 with angina, and 6 with
progressive osteoporosis. The required duration of
follow-up will be completed soon and the final report
will then be published.

Prospective Outcomes of Selective Lymph Node
Dissection Based on Preoperative US

The Western guidelines recommend therapeutic lateral
neck dissection for patients with clinically evident
metastasis in the lateral neck (Table 8). However,
several authors have recommended a prophylactic
lateral neck dissection based on specific risk factors.
Simon et al.”’ recommended prophylactic lateral neck
dissections in patients with central node metastasis.
Machens et al.* claimed that patients with tumors >1 cm
represent candidates for prophylactic lateral neck dis-
section. Marchesi et al.* found that patients evaluated
as high-risk according to the AMES classification should
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undergo prophylactic lateral neck dissection. Noguchi
et al.” reported that patients with extracapsular inva-
sion and women >60 years old show a benefit from
prophylactic modified radical lateral neck dissection.
Ito et al.”* recently described a retrospective study of
outcomes for 1231 patients who underwent a prophy-
lactic MND, and identified male sex, age =55 years,
maximum diameter >3 cm, and massive extrathyroidal
extension as the main risk factors for nodal recurrence
in patients with PTC. They recommended a prophylac-
tic lateral neck dissection for patients displaying two or
more of these factors. All these recommendations have
been derived from retrospective studies.

A cervical lymph node dissection has been conducted
based on a preoperative suspicion of lymph node metas-
tasis by US since 1993. A prospective analysis was
conducted for 361 consecutive patients with PTC who
received the initial surgery between 1993 and 2001.”
The mean duration of follow-up was 8.1 years. A central
compartment node dissection was performed for
patients with lymph node metastasis in the central zone
only and for patients with no nodal metastasis detected
by US (D1 group). A modified radical lateral neck dis-
section combined with a central node dissection was
performed for patients diagnosed with lateral neck
lymph node metastasis (D2 group). Pathological lymph
node metastasis was found in 136 of 231 D1 group
patients (59%). Nodal recurrences, all occurring in the
lateral cervical region associated with 1 case in the con-
tralateral paratracheal region, were seen in 18 patients
(8%) and 10-year nodal DFS was 91%. A univariate
analysis revealed true-positive diagnosis by US, large
primary tumor (24 cm), primary tumor located in the
upper part of the thyroid lobe, presence of distant
metastasis, extrathyroidal invasion of the primary
tumor, and a poorly differentiated component of
primary tumor as significant risk factors for nodal recur-
rence. A multivariate analysis showed that among the
risk factors that could be diagnosed preoperatively,
distant metastasis (risk ratio = 46.0, P = 0.01) and large
primary tumor (risk ratio = 3.6, P = 0.03) were the most
important factors (Fig. 2). Of the other 130 patients in
D2 group, only 3 patients had no pathological lymph
node metastasis. Twenty-six patients (20%) developed
nodal recurrence, with a 10-year nodal DFS of 76%.
Age =50 years, large nodal metastasis >3 cm, extrathy-
roidal invasion, and higher serum thyroglobulin level
2320 ng/ml represented significant factors for nodal
recurrence. These prospective data for selective lymph
node dissection indicate that when preoperative US
shows no lymph node metastasis or indicates only
metastasis in the central compartment, dissection of the
central compartment alone offers a sufficient alterna-
tive to routine prophylactic lateral neck dissection.
However, patients with PTC demonstrating large
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Fig. 2. Risk factors for nodal recurrences in patients who
underwent dissection of the central compartment only. 7,
primary tumor size; M, distant metastasis

primary tumor and/or distant metastasis are at high risk
of recurrence in the lateral cervical compartment.
Therefore, prophylactic lateral neck dissection could
reduce the rate of lateral neck recurrence for those
patients. According to the risk-group classification, 217
of 231 patients (94%) in the D1 group belonged to the
low-risk group. Consequently all patients in the D1
group, including patients who experienced nodal recur-
rence, are still alive. Further study is necessary to deter-
mine whether prophylactic lateral neck dissection is
beneficial in terms of CSS, QOL, and medical costs.
Conversely, of the 130 patients in the D2 group, 39
patients (30%) were in the high-risk group. In this
group, the 10-year nodal DFS was only 44%. Recur-
rence within the formerly dissected area and repeated
nodal recurrence were frequent. Aggressive extended
neck dissection cannot save these patients. As a result,
11 of 130 patients (8%) who underwent a modified
radical lateral neck dissection died, mainly due to distant
metastases.

Management of Papillary Microcarcinoma

Papillary microcarcinoma (PMC) is defined as PTC
with a diameter of <1.0 cm according to the WHO his-
tologic classification published in 1988. Papillary micro-
carcinomas are usually discovered on autopsy or in the
pathological examination of thyroid specimens surgi-
cally resected due to benign diseases. However, the
widespread use of US (and even PET) with US-guided
FNA in recent years have greatly facilitated the diagno-
sis of such subclinical cancers. In 1969, Takahashi®
reported an unexpectedly high detection rate of 13.8%
for PMC in 320 autopsy cases. Since then, many world-
wide autopsy series have also shown a surprisingly high
prevalence of PMC, ranging from 8% to 36% of patients
dying from diseases other than thyroid cancer.”*”’ Simi-
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larly, the prevalence of “incidental” PMCs, which go
undetected on preoperative imaging studies but are
identifiable in the pathological examination of surgical
specimens resected for benign thyroid diseases, ranges
from 13% to 24%.” In comparison, the incidence of
clinically evident thyroid cancer is known to be only
about 0.1%-0.05% in the general population. These
minute cancers are usually thought to remain harmless
and asymptomatic throughout the life of the patient. In
fact, many authors have reported excellent surgical out-
comes for PMC, even if the cancers were associated
with small regional metastasis.”** Moreover, incidental
PMCis also associated with good prognosis, and further
surgery, such as completion of a total thyroidectomy or
lymph node dissection immediately after the pathologi-
cal diagnosis of incidental PMC, is thought to be unnec-
essary. Rosai et al.”" claimed that the term “carcinoma”
might result in overtreatment and represent a source of
psychological anxiety for patients with PMC. They pro-
posed renaming PMC as “papillary microtumor.” A
more deliberate diagnostic approach is needed for
screening tests for the purpose of preventing cancer
deaths. The American Association of Clinical Endocri-
nologists and Associazione Medici Endocrinologi
(AACE/AME) guidelines clearly declared that US
should not be performed as a screening test in the
general population, except for patients with some risk
of thyroid cancer (history of familial thyroid cancer or
external irradiation) and for patients with palpable
thyroid nodules or adenopathy suggestive of a malig-
nant lesion.” “Overdiagnosis” is a cause for concern,
since this act as an impediment to identifying which
patients need treatment. Currently, however, patients
once diagnosed with PMC routinely receive surgical
treatment according to the guidelines.

Every patient with PMC at the CIH initially under-
went surgery. The outcomes for 178 patients with PMC
between 1976 and 1993 were retrospectively reviewed
to determine the prognostic factors for mortality of the
disease.” The most significant risk factors were the pres-
ence of clinically apparent lymph node metastasis and
hoarseness due to recurrent nerve palsy at the time of
diagnosis. All four cases of distant metastasis and four
cases of cancer-specific death occurred in 30 patients
with symptomatic PMC who had either cervical lymph-

adenopathy >1.0 cm, recurrent nerve invasion, or both.
On the other hand, neither distant metastasis nor cause-
specific death was seen in the remaining 148 patients
without those symptoms (Table 10).

Following these results, prospective clinical trials of
nonsurgical follow-up for asymptomatic PMC were ini-
tiated in 1995.% Patients with PMC diagnosed by US-
guided FNA are evaluated with regard to the presence
of distant metastasis, clinically apparent lymphade-
nopathy (>1 cm), or extrathyroidal invasion. Written
informed consent is obtained after explaining: (1) the
varieties of thyroid cancer and the prognosis of PTC;
(2) the incidence of PMC based on an autopsy series or
US screening tests in comparison to the clinical preva-
lence; and (3) the pros and cons of both nonsurgical
follow-up and surgery. In cases of nonsurgical follow-
up, the tumor is surveyed by palpation, US, chest radi-
ography, or CT, with serum Tg measurement every 6 or
12 months. Surgery is recommended during follow-up
if the patient meets the following criteria: (1) change in
patient preferences; (2) tumor has grown backward in
the thyroid, near the adjacent structures such as the
recurrent laryngeal nerves, trachea, and esophagus; (3)
development of clinically evident lymph node metasta-
sis or distant metastasis; or (4) increased tumor size. As
of 2007, 190 of 202 patients (94% ) with asymptomatic
PMC have elected to receive nonsurgical follow-up.
After the mean follow-up of 4.5 years (range, 1-15
years), 26 of 219 lesions (12%) have increased in size.
However, 178 lesions (81% ) have shown no change and
15 lesions (7% ) have decreased in size. No patients have
developed extrathyroidal invasion or distant metastasis.
Three patients who developed apparent nodal metasta-
sis and 7 patients whose tumor increased in size eventu-
ally underwent surgery after 1-9 years of follow-up. The
postoperative courses were favorable.

A similar trial was undertaken at Kuma Hospital in
Japan.” In 2003, the investigators reported the results
of an observation trial performed on 162 patients from
among 732 candidates (22%). The follow-up period
ranged from 18 to 113 months and more than 70% of
patients showed no change in size. They also did not
encounter cases showing distant metastasis or extrathy-
roidal invasion, although 1.2% of patients developed
lymph node metastasis and subsequently underwent

Table 10. Outcomes for patients with papillary microcarcinoma (PMC) who underwent surgery (1976-1993 at Cancer Institute

Hospital, Tokyo, Japan)

Recurrence Cause-specific 10-year cause-specific
Type of PMC No. of patients Local Distant mortality survival
Asymptomatic PMC 148 (83.1%) 4(2.7%) 0 0 100%
Symptomatic PMC 30 (16.9%) 9 (30.0%) 4 (13.3%) 4 (13.3%) 74.1%

Symptoms at presentation: clinically evident nodal metastasis >1 cm (n = 29) and/or palsy of the recurrent laryngeal nerve (n =5)
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Table 11. Hazard ratio of risk factors for 57 patients with symptomatic papillary microcarcinoma (1976-2006 at Cancer Institute

Hospital, Tokyo, Japan)

Endpoint Cause-specific mortality Recurrence Distant metastasis
Risk factors

Female 0.68 0.86 1.08

Age 250 1.11 1.54 0.70

T =25 mm 1.27 0.86 0.54
Multiple lesions 0.73 1.73 1.54

Ex 6.59 2.04 3.64
Poorly differentiated component 2.90 2.82 4.67

Size of N 22 cm 2.89 1.73 0.96

No. of pN 25 0.64 0.50 1.04

Symptoms included 1 cm or larger clinically evident nodal metastasis (n = 57) and/or palsy of the recurrent laryngeal nerve (n = 8). One patient

with distant metastasis at presentation was excluded

T, primary tumor size; Ex, extrathyroidal invasion by primary tumor or metastatic node; N, clinical node metastasis; pN, pathological node

metastasis
Bold, italic data show significance

surgery. Conservative follow-up is feasible and seems to
be an attractive alternative to surgery, as long as the
PMC is asymptomatic.

Conversely, patients with PMC occasionally present
with bulky lymphadenopathy or with distant metastasis,
and experience an unfavorable course.” The 10-year
CSS of 57 patients with symptomatic PMC (excluding 1
patient with distant metastasis at diagnosis) treated at
the CIH between 1976 and 2006 was 78%. A multivari-
ate analysis showed that extrathyroidal invasion, large
lymph node metastasis (=2 cm), and a poorly differenti-
ated component were significantly related to adverse
outcomes (Table 11). These symptomatic PMCs defi-
nitely fall within the high-risk group of PTC, despite the
small size of the primary tumor. Patients with such
lesions might benefit from aggressive treatment such as
a total thyroidectomy and RAI treatment.

What Is the Best Way to Treat Patients with
Low-Risk PTC?

The treatment policies for patients with low-risk PTC
and efforts to elevate the level of evidence are described
in Table 12. Some readers might think it strange that
these perspectives differ so markedly to those in Western
countries.

Favorable Prognosis for Low-Risk PTC. Is it Due to
Early Detection? Or Is the Cancer a Different Disease
from the High-Risk One?

Radical treatment should therefore be recommended as
early as possible if the majority of PTCs are detected in
an early stage but inevitably progress to the advanced
stage sooner or later. On the other hand, the hypothesis
that low-risk PTC belongs to an independent disease

category and is never related to cancer-specific mortal-
ity is accepted; minimally invasive treatment should be
advocated.

It is a fact that PTC, the most common endocrine
malignancy in humans, displays a peculiar characteristic
in which some biological discrepancies exist between the
clinical and subclinical cancers. For example, although
the prevalence of microcarcinoma in autopsy series is
as high as 36% among the general population, the clini-
cal prevalence of PTC is 0.1% at the most. Pathological
examinations have shown that intrathyroidal multiple
lesions of PTC are seen in as many as 80% of patients,
but the recurrence rate from the remnant thyroid when
the contralateral lobe is preserved is only 1.6%." Simi-
larly, PTC is pathologically associated with lymph node
metastases in 30%-80% of patients, while nodal recur-
rence in patients not receiving prophylactic dissection
is reportedly around 10%. In addition, Fujimoto and
Sugitani” performed a long-term (35-45 years) follow-
up study on patients with intrathyroidal PTC, in an
attempt to reveal the natural history of the disease.
Among 49 patients who underwent insufficient surgery,
only one definitely died of thyroid cancer. As for PTC,
“cancer” is sometimes present which has no deleterious
effect on the individual throughout their life.

However, a few exceptional cancer-specific deaths
are seen among patients classified into the low-risk
group. It is unclear whether these patients were essen-
tially high-risk but were categorized into the low-risk
group by mistake due to the limitations of the adopted
risk group definition, or whether some patients belong
to an intermediate-risk group in which cancer progresses
in a time-dependent manner. In addition, it is necessary
to be very specific about what outcomes are predicted
with these risk-stratification schemes. When the out-
comes are converted from CSS to DFS, the range of the
“high-risk” group is necessarily extended.*®
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Table 12. Our efforts to elevate the level of evidence in management of low-risk papillary thyroid carcinoma

Level of evidence

Controversies Level IV

Level 111 Level I-11

Retrospective analysis

1976-1998

Risk-group classification
system based on age,
distant metastasis,
extrathyroidal invasion
and size of nodal

Extent of thyroidectomy

metastasis
Extent of lymph node
dissection
Postoperative adjuvant
therapy
Management of papillary 1976-1993
microcarcinoma Categorization by
symptoms

Randomized controlled
trial (RCT)

2005—- -

Patient’s informed decision
regarding dual policy

Prospective study

19932001 -
Risk factor analysis for Prophylactic lateral neck
nodal recurrence after dissection for selected

selective lymph node patients?

dissection based on

preoperative

ultrasonography
- 1996-2004

RCT for effects of TSH
suppression therapy

1995-

Nonsurgical observation trial
for asymptomatic papillary
microcarcinoma

Refer to Table 2 for the level of evidence

How Should We Consider “Recurrence” in Patients
with PTC?

More than 30% of patients with PTC experience tumor
recurrences or are likely to have residual disease based
on persistent measurable stimulated Tg. A small per-
centage of recurrences must be regarded as the first sign
of a potentially lethal outcome. We have previously
reported recurrence at any site within 3 years after the
initial surgery to be a significant life-threatening factor
among patients with high-risk PTC.” However, the
majority of recurrences are curable, particularly in
patients with low-risk PTC. Indeed, occasional minor
persistent cancerous lesions in the remnant thyroid, cer-
vical lymph nodes, and even the lung stay harmless
throughout the life of the patient. This discrepancy
between cancer-related mortality and frequency of
tumor recurrence probably accounts for most of the
profound disparity of opinion among clinicians concern-
ing optimal treatment for patients with PTC. In a situ-
ation where most patients do not succumb to cancer,
many investigators might naturally have placed stronger
emphasis on potential morbidity than on mortality.
The Western guidelines tend to set the range of “low-
risk” PTC significantly narrower than in Japan, with
much more emphasis on the risk of recurrence than on
mortality. For example, the ATA guidelines allow for
a conservative thyroidectomy in patients with small

(<1-1.5 cm), isolated, intrathyroidal PTC in the absence
of cervical lymph node metastasis. A history of radio-
therapy to the head and neck, first-degree family history
of differentiated thyroid carcinoma, or age >45 years
may also be criteria for recommending a near-total or
total thyroidectomy due to higher recurrence rates.”
Considering the burden of the term “recurrence” on
both patients and physicians is important. In addition,
increasing the risk of surgical complications and medical
costs for reoperations cannot be considered a negligible
issue. However, aggressive treatment of all persistent or
recurrent disease that never leads to mortality is not
always beneficial for patients. Cady,” one of the first
proponents of risk-group definitions for differentiated
thyroid carcinoma, has often claimed that the “punish-
ment has to fit the crime” and has cautioned against
overtreatment for low-risk PTC.

Whether meticulous surveillance by stimulated Tg
and WBS once annually after a total thyroidectomy and
RAI remnant ablation improves patient outcomes is
also uncertain. Both the positive predictive value for
persistently detectable stimulated Tg and the negative
predictive value for negative Tg are far from 100%.
Many patients only experience mental anguish from
Tg-positive, WBS-negative results. In such cases, an
expensive PET scan might indicate the existence of
distant lesions, but effective treatment methods are
usually lacking. Moreover, nobody knows how long sur-
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veillance should be continued for patients with unde-
tectable stimulated Tg. The most important task is to
develop the ability to more precisely predict those
patients who are likely to be harmed by their disease
and those who will live unaffected by their disease.
Novel techniques such as molecular markers that can
identify small cervical metastases with the potential to
progress to clinically significant metastases or to metas-
tasize to distant sites are desired.

Why Has a Total Thyroidectomy Not Been Prevalent in
Japan for Patients with Low-Risk PTC?

Most patients diagnosed with thyroid cancer in Western
countries now undergo a total thyroidectomy. This is
the case even if the cancer is papillary and very small.
A total thyroidectomy carries a small but significant
risk of surgical complications. In addition, these policies
commit the patient to a lifetime sentence of thyroid
hormone replacement therapy and punishment due to
long-term surveillance by stimulated Tg measurement
and WBS. Hoftijzer et al.” recently assessed the QOL
in 153 cured differentiated thyroid carcinoma patients
treated by a near-total thyroidectomy, and followed by
postoperative RAI ablation. They reported that patients
display an evident decrease in QOL that may be restored
only after years (approximately 12-20 years) of follow-
up, despite achieving a cure and excellent prognosis.

Given that one of the contemporary trends in cancer
treatment has been limiting surgical intervention, the
aggressive treatment policy for low-risk PTC seems out
of date. This may be due to the fact that an effective
systemic treatment for thyroid cancer other than RAI
leading inevitably to a total thyroidectomy is still lacking.
However, the effectiveness of RAI remnant ablation for
patients with low-risk PTC is not justified by a high level
of evidence. Furthermore, neither RAI treatment nor
TSH suppression therapy offer sufficient efficacy for
patients with high-risk cancers that are poorly differen-
tiated and progress rapidly.”" As described at the begin-
ning of this article, Davies and Gilbert Welch' found
that an increase in the apparent incidence of thyroid
cancer over the last three decades was regrettably not
connected to any clinical impact on mortality or decrease
in anaplastic thyroid carcinoma, which has a dismal
prognosis. Anaplastic carcinoma is not thought to origi-
nate from common PMC, and novel therapeutic mea-
sures are necessary to achieve a cure of high-risk thyroid
carcinoma.

Proponents of total or near-total thyroidectomies
have pointed out that patients from older age groups,
minority ethnic groups, and the lower socioeconomic
strata dominate the set of patients undergoing a
hemithyroidectomy.” Moreover, patients at low-volume
and community hospitals are less likely to undergo a

total thyroidectomy. These investigators determined
that these practice patterns likely reflect disparities in
access to health care, medication, and comprehensive
cancer centers. Regarding the reason behind a total
thyroidectomy and RAI treatment not being the first-
choice treatment among patients with low-risk PTC in
Japan, Japanese investigators tend to humble them-
selves and attribute this to sociomedical circumstances
with strict legal regulations and a shortage of institu-
tions performing RAI. However, the fact that Japanese
pioneers have understood the biological characteristics
of low-risk PTC and have avoided overtreatment for
those patients while regarding their QOL is remarkable.
It is therefore necessary to analyze these precious data
precisely and thereby provide an important message
from Japan to the whole world.
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