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Abstract

Papillary microcarcinoma (PMC) of the thyroid is defined as papillary thyroid carcinoma (PTC) measuring <1 cm. Many autopsy
studies on subjects who died of non-thyroidal diseases reported latent small thyroid carcinoma in up to 5.2% of the subjects. A mass
screening study for thyroid cancer in Japanese adult women detected small thyroid cancer in 3.5% of the examinees. This incidence
was close to the incidence of latent thyroid cancer and more than 1000 times the prevalence of clinical thyroid cancer in Japanese women
reported at that time. The question of whether it was correct to treat such PMCs surgically then arose. In 1993, according to Dr. Miyauchi’s
proposal, Kuma Hospital initiated an active surveillance trial for low-risk PMC as defined in the text. In 1995, Cancer Institute Hospital in
Tokyo, Japan, started a similar observation trial. The accumulated data from the trials at these two institutions strongly suggest that active
surveillance (i.e., observation without immediate surgery) can be the first-line management for low-risk PMC. Although our data showed
that young age and pregnancy might be risk factors of disease progression, we think that these patients can also be candidates for active
surveillance, because all of the patients who showed progression signs were treated successfully with a rescue surgery, and none of them
died of PTC. In this review, we summarize the data regarding the active surveillance of low-risk PMC as support for physicians and in-
stitutions that are considering adopting this strategy.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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The definition of papillary microcarcinoma

Papillary microcarcinoma (PMC) is defined as papillary
thyroid carcinoma (PTC) measuring <1 cm. This definition
of PMC does not depend on whether or not high-risk fea-
tures such as lymph node metastasis and/or distant metas-
tasis are present. Therefore, ‘PMC’ covers a broad range
of biological characteristics. The prognosis of patients
with PMC can be poor if they have high-risk features
such as clinical node metastasis, distant metastasis, or sig-
nificant extrathyroid extension such as to the trachea and
recurrent laryngeal nerve, even if these patients undergo
immediate and sufficient surgery. In contrast, PMCs
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without any high-risk features (i.e., low-risk PMCs) are
generally an indolent disease, and most of them do not
grow or they grow very slowly. As described next, most
of the recent increase in the incidence of thyroid cancer
is due to the increase in the identification of low-risk
PMCs, and a major clinical issue has thus arisen: how
should these low-risk PMCs be managed? This review fo-
cuses on a new management strategy for low-risk PMCs;
that is, observation without immediate surgery (i.e., active
surveillance).

Background based on epidemiologic data

Many autopsy studies on subjects who died of non-
thyroidal diseases reported their observations of latent
small thyroid carcinomas, and the incidence of latent
PMCs measuring 3—10 mm — the size detectable by
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ultrasound examinations — was reported to be 0.5%—
5.2%." Takebe et al. conducted a screening study for thy-
roid cancer using an ultrasound examination and
ultrasound-guided fine needle aspiration biopsy (FNAB)
on women who visited the authors’ center for a breast can-
cer screening, and they reported that thyroid carcinoma was
detected in 3.5% of otherwise healthy Japanese women
aged >30 years.” They also reported that 85% of these thy-
roid carcinomas measured <15 mm.” This incidence was
oddly coincident with the incidences of latent thyroid can-
cer reported in autopsy studies, and was more than 1000
times the prevalence of clinical thyroid carcinoma in Japa-
nese women reported at that time. Taking these findings
together, it is apparent that small thyroid carcinomas are
frequently present in otherwise healthy adult people, and
most of them could be considered harmless to the health
and life of their hosts.

History of active surveillance of low-risk PMC

High incidences of latent thyroid cancer in autopsy
studies, a similar incidence of small thyroid cancer in the
above-mentioned screening study, and the approx. 1/1000
prevalence of clinical thyroid cancer led Dr. Akira Miyau-
chi to hypothesize that most low-risk PMCs remain latent
without progression or with very slow progression. In
1993, based on this hypothesis he proposed an observation
clinical trial for low-risk PMC at a doctors’ meeting at
Kuma Hospital in Kobe, Japan, which obtained the
approval of other surgeons and physicians, and the study
was started the same year at Kuma Hospital.’

Dr. Miyauchi thought that a small minority of PMCs
might progress, that is, show size enlargement and or the
appearance of nodal metastasis, and he hypothesized that
(1) active surveillance alone (observation without immedi-
ate surgery) could identify the small minority of PMCs that
progress, (2) that a rescue surgery for these PMCs should
be effective for these slightly progressed lesions, resulting
in no influence on the patients’ prognosis, and (3) that per-
forming surgery for all PMCs might result in more harm
than good. The Cancer Institute Hospital (Tokyo, Japan)
started a similar observation trial for low-risk PMC in
1995, and to date, promising data drawn from a large num-
ber of patients have been published from these two
institutions.

There are several contraindications for active surveil-
lance (Table 1). We think that PMC cases with high-risk
features such as clinical node metastasis, distant metastasis
(very rare), and suspicion of high-grade malignancy on
cytology (very rare) should not be merely observed; these
cases should undergo immediate surgery. In addition, a
rescue surgery should be performed for PMC showing pro-
gression signs during observation.

We think that tumors located on the course of the recur-
rent laryngeal nerve or attaching the trachea at an obtuse
angle (Fig. 1) are also candidates for immediate surgery

Table 1
Contraindications for the active surveillance of PMC.

Type Contraindications

Clinically high-risk features 1. N1 (may present) or M1 (very rare)

2. Signs or symptoms of invasion to the
recurrent laryngeal nerve or trachea

3. High-grade malignancy on cytology
(very rare)

4. Cases with size enlargement or novel
appearance of lymph node metastasis
during observation

A feature unsuitable for Tumors attaching the trachea or located
observation, although in the course of the recurrent laryngeal
unclear whether it is nerve
clinically aggressive

without observation, although it remains unknown whether
they are biologically highly aggressive. However, we did
not exclude patients with multiple PMCs or a family history
of thyroid carcinoma originating from follicular cells from
the candidates for active surveillance. Our patients with
multiple PTCs and our patients with a positive family his-
tory did not show poor prognoses. We suspected that per-
forming surgery for these patients (which would be a
total thyroidectomy in these settings) might result in
more harm and more complications than good. We continue
to follow these strategies at present.

Recent epidemiologic findings about the incidence and
mortality of PMC cases

Interesting data from the United States and Korea were
published recently. The incidence of thyroid carcinoma
increased by 2.4-fold and 2.9-fold between 1973 and 2002
and between 1975 and 2009, respectively in the U.S.* In
Korea, the incidence of thyroid carcinoma showed a 15-
fold increase between 1993 and 2011.° In both countries,
the mortality rate of thyroid carcinoma did not change during
these periods. These several-fold increases in incidence were
due to a remarkable increase in small PTCs; especially
PMCs detected by imaging studies, mainly ultrasound. Vac-
carella et al. also showed that similar phenomena were
observed in other countries such as Italy, France, England
and Scotland, Australia, and Nordic countries.” In Korea,
there has been an active promotion of screening examina-
tions for thyroid cancer, and Ahn et al. reported increases

Nearly right angle
or unclear
Intermediate-risk

Acute angle
Low-risk

Obtuse angle
High-risk

Figure 1. Schema of PMCs at high, intermediate, and low risk of tracheal
invasion based on the angles formed with the tracheal cartilage and tumor
surface.
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in the numbers of patients suffering from hypoparathyroid-
ism or vocal cord paralysis postoperatively.” These findings
suggested that many harmless small carcinomas such as low-
risk PMCs had been surgically treated, resulting in more
harm than good without improvement in survival.’

Although the surgery for low-risk PMC is rather simple
and fundamental in surgical technique, Oda et al. showed
that permanent vocal cord paralysis due to the injury of
the recurrent laryngeal nerve and permanent hypoparathy-
roidism occurred in 0.2% and 1.6% of patients who under-
went surgery for low-risk PMC even at Kuma Hospital, a
center for patients with thyroid diseases.” If these patients
had not undergone the surgery, these unfavorable complica-
tions would have been avoided. We should take these find-
ings into account when considering which of the two
management options, observation and surgery, is better
and more beneficial for patients with low-risk PMC.

The active surveillance strategy for low-risk PMC

First, it is very important to accurately evaluate a pa-
tient’s PMC based mainly on imaging studies such as ultra-
sound and if necessary, a CT scan, to determine whether the
location of the carcinoma is risky for observation and
whether clinical node metastases are present. Although
the most recent (2015) American Thyroid Association
(ATA) guidelines do not recommend diagnosing low-risk
PMC based on cytology (described below),” at Kuma Hos-
pital we think that it is better to cytologically diagnose sus-
picious nodules as PMC and clearly disclose a diagnosis of
carcinoma to patients.'’ This is to discourage the occur-
rence of patients going to another hospital, being diagnosed
there as having thyroid carcinoma, and undergoing unnec-
essary surgical treatment by non-experts who assume that
all thyroid carcinoma should be surgically removed. We
also think that all patients with PMC should be followed
up, since some PMCs show progression of the disease.
Without the diagnosis of PMC, it can be very difficult to
persuade patients to undergo a regular checkup.

After the diagnosis of low-risk PMC without any high-
risk features or factors unsuitable for observation, in the
past, we offered two management options equally, that is,
active surveillance and immediate surgery, and we asked
patients which option they prefer. However, at present,
we recommend active surveillance as the first-line manage-
ment. This is because of the favorable data regarding active
surveillance, described below.

At Kuma Hospital, if a PMC case is judged as suitable
for active surveillance and the patient prefers this option,
the patient is followed with an ultrasound examination 6
months later and once per year thereafter. If one of these
examinations reveals that the tumor size has increased by
>3 mm or if lymph node metastasis appears, we recom-
mend surgery. For the determination of whether suspicious
nodes are metastatic, it is useful to perform an FNAB for
the nodes and measure the thyroglobulin level in the

wash-out of the needles used for the FNAB.'' If there is
no sign of progression, active surveillance is continued
with annual examinations.

Results of active surveillance trials for low-risk PMCs

In 2003, the first report of the active surveillance of a
small number of PMC cases was published from Kuma
Hospital.'* This study enrolled 162 patients with PMC
who chose the observation option. The study’s analysis re-
vealed that in each follow-up period, >70% of the PMCs
either did not change or decreased in size compared to
the initial observation. A second report was published in
2004, demonstrating that size enlargement was linked
only to tumor size at the initial observation (>7 mm)."?

The third report published in 2010 showed the rate of
size enlargement (by >3 mm) and the rate of novel appear-
ance of lymph node metastasis by a Kaplan—Meier
method.'” In the fourth report on 1235 patients with low-
risk PMC in 2014, we demonstrated that after a 10-year
follow-up, the rates of tumor-size enlargement and the
novel appearance of node metastasis were 8.0% and
3.8%, respectively. In that report, we also investigated the
relationship between PMC progression and the patients’
age (young, <40 years: middle-aged, 40—59 years: old,
>60 years), and our analysis showed that the PMCs in
the young patients were most likely to enlarge or show clin-
ical node metastases."”

Old age is known as the strongest prognostic factor in
clinical PTC patients especially for their cause-specific sur-
vival.'® We were thus concerned about including old pa-
tients with PMC for the active surveillance trial.’
However, the trial’s results were different from what we ex-
pected regarding the older patients. Our findings strongly
suggested that PMCs in old patients are the most unlikely
(not the most likely) to progress, and that old patients are
the best candidates for active surveillance. In addition,
the most important finding obtained in all of the above-
described surveillance studies was that all of the patients
who underwent a rescue surgery for their disease with slight
progression were successfully treated without further recur-
rence, and none of them died of PTC."”"!> We therefore
feel that PMCs at all stages of adulthood can be kept under
observation without immediate surgery, and that a rescue
surgery conducted after progression signs are observed dur-
ing observation is not too late.

A small minority of patients with low-risk PMC devel-
oped novel lymph node metastasis during the active surveil-
lance. This incidence was higher in the younger patients.
One might think that the appearance of nodal metastasis
is a failure of active surveillance. If these patients had
been treated at their presentation, the most likely procedure
would have been hemithyroidectomy with or without para-
tracheal dissection. However, this procedure is unlikely to
prevent the appearance of nodal metastasis in the lateral
neck, and these patients would thus require a second
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salvage surgery. One surgery, i.e., a single rescue surgery, is
better than two surgeries (i.e., a surgery at presentation and
a salvage surgery for recurrent disease), since the final out-
comes seam similarly excellent.” We therefore propose that
adult patients with low-risk PMC can be candidates for
watchful observation and that performing a rescue surgery
only for those patients who show slight progression of the
disease might not be too late.

In 2010, the Cancer Institute Hospital (CIH) in Tokyo,
Japan reported that of 300 lesions of PMC, 90% were un-
changed, 7% had increased in size and 9% had decreased
during their active surveillance.'” The second report from
the CIH published in 2014 noted that the patients’ serum
thyrotropin concentration was not related to the growth of
their PMCs.'® In 2016, another CIH study revealed that ul-
trasound findings are important to predict the fate of PMC
and that strong calcification and poor vascularity at the ex-
amination at presentation were significantly correlated with
non-progressive disease.'” In that patient series, none of the
patients who underwent a rescue surgery showed further
recurrence or died of PTC."""'” Table 2 summarized the
findings in the publications from Kuma Hospital and the
CIH.

Overseas movement

Following the persuasive reports of the effectiveness of
active surveillance of low-risk PMC from the two Japanese
institutions described above, the most recent (2015) version
of the ATA management guidelines for adult patients with
thyroid nodules and differentiated thyroid cancer
discourage the performance of an FNAB on thyroid nodules
<1 cm even if an ultrasound examination shows features
suspicious for malignancy, unless there are aggressive fea-
tures such as extrathyroid extension or nodal metastasis.’
The intention of this statement is to avoid overtreatment
for PMCs. The guideline committee might have thought
that patients in the U.S. would find it difficult to accept
that their carcinomas simply be followed up without any
direct therapies. After the publication of the ATA guide-
lines, we discussed this issue and decided to implement a

Table 2

policy of performing FNABs for suspicious nodules. We
think that PMCs should be diagnosed as PTC on cytology
before observation because some of these carcinomas
show progression of the disease and that regular follow-
up would be difficult without a clear diagnosis.

The ATA guidelines also adopted an active surveillance
approach as a management option for low-risk PMC. The
guidelines state that an active surveillance management
approach can be considered as an alternative to immediate
surgery in patients with several conditions, including pa-
tients with “very low risk tumors.” The ATA’s definition
of this category is basically the same as our definition of
low-risk PMC.

In a study conducted at the Memorial Sloan-Kettering
Cancer Center in New York, in collaboration with Kuma
Hospital, Brito et al. constructed a risk-stratified approach
to decision-making in probable or proven PMC for Amer-
ican patients.”’ They classified PMC into three categories:
ideal, appropriate, and inappropriate as candidates for
active surveillance. The risk stratification included tumor/
neck ultrasound characteristics (tumor location, FNAB
findings, and N status), patient characteristics (patient
age, childbearing potential, and intelligence of patients)
and medical team characteristics (availability of high-
quality neck ultrasonography, and experienced multidisci-
plinary management team).

Haser et al. published a review article concluding that
with proper patient selection, organization, and patient sup-
port, active surveillance has the potential to be a long-term
management strategy for select patients with PMC.”" They
also proposed that the patients’ quality of life (including
psychological aspects), cultural differences, and the pa-
tients’ clinical status should be taken into consideration.

It thus seems that an active surveillance management
approach for PMC is gradually being adopted, on a global
basis. However, the currently available data on the outcome
of active surveillance of PMC are only from Japan, and
further data should be collected in various populations in
different countries with different cultures, diet habits, and
attitudes. We believe that education for physicians and sur-
geons, patients with the disease, and the general public will

Results and findings of observation for low-risk PMC at Kuma Hospital and the Cancer Institute Hospital.

Kuma Hospital'*~ "

Cancer Institute Hospital'’~"”

1. Of 1235 patients, 8% and 3.8% showed size enlargement and novel
node metastasis, respectively, at 10-year observation.

2. The PMC of young patients are likely progress, and those of old pa-
tients are most unlikely to grow. Although the number of patients is
small, none of the young patients with TSH suppression showed
progression.

3. Only 8% of the patients showed PMC progression during preg-
nancy, and rescue surgery after delivery was successful.

4. In Japan, the medical cost of observation was lower than that of im-
mediate surgery.

5. None of the patients who underwent surgery after the detection of
progression signs showed significant recurrence or died of PTC.

1. Of 230 patients (300 lesions), 7% and 1% showed size enlargement
and novel node metastasis, respectively, during observation.

2. The TSH value was not linked to the progression of PMC during
observation.

3. PMC with rich blood supply or lack of strong calcification on ultra-
sound were signs of high growth activity. Rich vascularity often
decreased over time.

4. None of the patients who underwent surgery after the detection of
progression signs showed significant recurrence or died of PTC.
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be the key point for implementing this new strategy. Shared
decision-making between patients and their doctors is very
important. Without sufficient knowledge and confidence,
doctors cannot give proper information to their patients.

Clinical issues concerning observation of PMC

Several clinical issues are present before and during
observation for PMC. Here we list the clinical issues that
physicians may encounter, along with our comments.

(1) The determination of possible tracheal (TR) invasion or
recurrent laryngeal nerve (RLN) invasion

The tumor location of PMC is one of the most important
issues in deciding whether active surveillance is indicated.
Tumors presenting the possibility of TR invasion, RLN in-
vasion or risk of RLN invasion in case of future progression
should be immediately operated without observation. To
accurately evaluate the relationship between PMC and the
TR or the RLN, a CT scan may be necessary in addition
to an ultrasound examination. Ultrasound is not suitable
for tumors located at the dorsal side of the thyroid or tu-
mors with fine strong echoes. For such tumors, a CT scan
is useful for an accurate evaluation.

The most important finding to consider in the diagnosis
of TR invasion is the angle formed by the tumor surface
and the TR cartilage (Fig. 1). If the angle is acute, the pa-
tient could be a candidate for active surveillance, whereas
an obtuse angle indicates that the patient should be surgi-
cally treated. In our patient series, none of the PMCs
<7 mm invaded the trachea, and we observed that the angle
between the TR cartilage and the tumor surface of the
PMCs that were >7 mm was significantly related to the
presence or absence of TR invasion. We also reported
that significant invasion to the TR requiring airway resec-
tion was present in 24% of PMCs >7 mm showing obtuse
angles with TR cartilage.””

Whether a tumor invades the RN or not is judged based
on whether the normal rim of the thyroid is present between
the tumor and the course of the RN. However, since the
appearance of RN paralysis during active surveillance
causes great stress for patients, it may be better to surgi-
cally treat tumors located on the course of the RLN with
a possible risk of future RLN invasion. In one study, 9%
of patients judged as at risk for RLN showed RLN invasion,
but not in other patients.”” Tables 3 and 4 summarize these
findings.

(2) Cytological diagnosis of PMC

Whether tumors suspected of PMC are diagnosed by
cytology might depend on the country. The ATA guidelines
do not recommend performing an FNAB for nodules
<1 cm, including nodules suspected of being PMC on ul-
trasonography.” This may be because patients in the U.S.

Table 3
Relationship between preoperative and postoperative findings of tracheal
invasion in the subset of PMCs >7 mm.

Risk grade/TR

invasion

Surgical and pathological tracheal invasion

No or minimal Significant Total
High-risk 39 (76%) 12 (24%) 51
Intermediate-risk 78 (100%) 0 78
Low-risk or no-risk 745 (100%) 0 745
Total 862 12 874

No or minimal: no invasion or invasion to adventitia dissection only.
Significant: laminate dissection or dissection of tracheal cartilage and
mucosa.

Source: Reference No, 22

are less willing to undergo only active surveillance without
surgery for low-risk PMC, and more likely to undergo un-
necessary surgical treatment. The guidelines issued by the
Japan Association of Endocrine Surgeons/Japanese Society
of Thyroid Surgery (JAES/JSTS) state that PMC should be
diagnosed by FNAB.'" This is to prevent patients from un-
dergoing unnecessary surgery in another hospital by non-
experts. It is better that physicians tell their patients the
cytological results of their PMC and recommend observa-
tion as the first line of management. In addition, disclosing
the diagnosis of PMC makes the patient much more likely
to return for the follow-up examinations.

(3) Pathological characteristics of PMCs that showed pro-
gression on observation

We studied the pathological characteristics of three
groups of PMC patients who were surgically treated
following some periods of active surveillance.”> Group 1
was 18 patients with PMCs that enlarged in size by
>3 mm during observation. One of these patients showed
the appearance of novel lymph node metastasis as well.
Group 2 was 11 patients with PMCs that showed the
appearance of novel lymph node metastasis without tumor
enlargement during observation. Group 3 was 160 patients
with PMCs that did not show tumor progression, but for
whom a thyroidectomy was performed after a >1-year
observation based on other reasons such as enlargement
of associated nodules or the appearance of primary
hyperparathyroidism.

Table 4
Relationship between preoperative and postoperative findings of RLN in-
vasion in the subset of PMCs >7 mm.

Risk grade/RLN

invasion

Surgical and pathological RLN invasion

No or minimal Significant Total
High-risk 89 (91%) 9 (9%) 98
Low-risk or no-risk 776 (100%) 0 776
Total 865 9 874

No or minimal: No invasion or minimal invasion requiring RLN shaving.
Significant: Invasion requiring partial layer dissection or segmental resec-
tion of the RLN with reconstruction of the resected RLN.

Source: Reference No. 22
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On pathological examination, intraglandular dissemina-
tion was observed in 22.2% and 36.4% of the Group 1 and
2 patients, respectively; these rates are significantly higher
than that of the Group 3 patients (2.5%) (p < 0.001). Psam-
moma bodies in normal thyroid tissue were detected at a
significantly higher incidence in Group 2 patients (18.2%)
compared to the Groups 1 and 3 patients (5.6% and 1.3%,
respectively) (p < 0.001). The Ki-67 labeling index of the
Group 1 patients (>5% in 50.0% and >10% in 22.2% of pa-
tients) was significantly higher than that of the Group 3 pa-
tients (>5% in 5.0% and >10% in 1.9% of patients)
(p < 0.001). These three characteristics (intraglandular
dissemination, psammoma bodies in normal thyroid tissue,
and a high Ki-67 labeling index) were identified as indicators
of progressive PMC. The former two features were mostly
associated with appearance of node metastasis, while a high
KI-67 labeling index was mostly associated with tumor
growth. These features may possibly be identified cytologi-
cally or ultrasonographically in future studies.

(4) Relationship between the patient’s background, ultra-
sound findings or molecular markers, and PMC growth

There are three types of markers potentially related to
PMC progression: the patient’s background, ultrasound
findings, and molecular markers.

In our recent study, as described above, patient age was
regarded as a predictor of PMC progression. PMCs in the
young patients (<40 years) were most likely to grow and
show novel nodal metastasis, whereas the PMCs in the old
patients (>60 years) were the most indolent.” These find-
ings are in contrast to clinical PTCs, in which old age is
an important predictor of carcinoma recurrence and death.'®

In a series of low-risk PMC patients who underwent sur-
gery, we observed PMCs with an ill-defined edge on ultra-
sound examination.”* Fukuoka et al. demonstrated that a
rich blood supply or lack of strong calcification on ultra-
sound is signs of PMCs’ high growth activity.'” They also
showed that rich vascularity in many cases decreased
over time during observation.

BRAF mutations and TERT promoter mutations are
known to have prognostic values in PTC. Xing et al. showed
that BRAF and TERT promoter mutations cooperatively
affect the prognosis of PTC patients, and they demonstrated
that PTCs with both of these two mutations show the most
aggressive characteristics.”” Lee et al. reported that the iden-
tification of TERT promoter mutations in preoperative
FNAB helped to better characterize the prognosis and the
triage of PTC patients in Korea, where a large proportion
of PTCs showed BRAF mutations.”® In Japan, BRAF muta-
tions have had no prognostic significance, except for high-
risk PTC,””*® and studies on TERT promoter mutations
have not been published; there are also no studies regarding
the relationships between these mutations and PMC growth.

Although there are some potential markers that may pre-
dict mild progression activity of PMC, these are not

sufficient to preclude the active surveillance approach to
low-risk PMC. In our previous studies, none of the adult pa-
tients of any age showed life-threatening growth or metas-
tasis during observation, and all of the patients who showed
slight progression were successfully treated with a rescue
surgery without recurrence after surgery. Therefore, we
conclude that regardless of these characteristics, all adult
patients with low-risk PMC according to our definition pro-
vided above can be candidates for active surveillance.

(5) Effect of TSH suppression for observation of low-risk
PMC

Thyroid-stimulating hormone (TSH) suppression is a
common strategy to avoid the recurrence or the progression
of a recurred lesion of differentiated thyroid carcinoma,
including papillary carcinoma. In Japan, however, no studies
on a large number of patients have been published to
examine the efficacy of TSH suppression. In the most recent
ATA guidelines, TSH suppression is not routinely recom-
mended for low-risk differentiated thyroid carcinoma after
surgery, because it may induce osteoporosis — especially
in elderly female patients.” One retrospective analysis
demonstrated that the serum TSH value was not related to
the progression of low-risk PMC during observation.'” Ito
et al. showed that, although the number of patients in their
study was small, none of the patients whose serum TSH
was low showed PMC progression.'® Therefore, observation
under TSH suppression may be effective to some extent for
PMCs in young patients whose PMCs are slightly more pro-
gressive,'” but further studies (e.g., prospective studies) are
needed to draw any confirmative conclusions.

(6) Pregnancy and low-risk PMC

Regarding the observation of low-risk PMC in young fe-
males, pregnancy is a very important issue. In the first
report from our group at Kuma Hospital, Shindo et al. re-
ported that 49.4% of PMCs monitored during pregnancy
showed size enlargement.”” If these data are representative,
it is possible that low-risk PMCs in young females who
may become pregnant should be surgically treated at their
presentation. To clarify this issue, we searched our entire
series of patients with PMC for female patients (aged
<40 years) who had a pregnancy and a delivery during
active surveillance, and we found that only 8% of the
PMCs (on 4 of 51 patients with 52 pregnancies/deliveries)
enlarged in size, and none of the patients showed the novel
appearance of lymph node metastasis during pregnancy.’’
We concluded that the Shindo et al. report with the
49.4% result was based on a strong selection bias. Two of
our four patients showing enlargement of their PMC during
pregnancy underwent a rescue surgery after delivery, and
showed no recurrence after surgery. The remaining two pa-
tients continued observation after the delivery, and no
further progressive signs has been detected. Taking these
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findings together, we can conclude that the possibility of
pregnancy is not a reason for declining active surveillance
of low-risk PMCs. Even though some of these PMCs might
enlarge during pregnancy, a rescue surgery after delivery
can solve the problem.

(7) Costs of observation for low-risk PMC

The rapidly increasing medical costs for the treatment of
thyroid cancer have presented a major societal issue, since
the numbers of patients with thyroid cancer are increasing
rapidly in many countries. Lubitz et al. warned that the
US$ 1.6 billion of the societal medical costs for thyroid
cancer treatment in 2013 might expand to US$ 3.5 billion
in 2030.”' Medical costs are also a great concern for indi-
vidual patients.

Whether the medical cost of observation significantly
differs from that of immediate surgery will vary from coun-
try to country. Lang et al. in Hong Kong compared the costs
between a non-surgical approach and early surgery, they
and concluded that the non-surgical approach was cost-
saving in the initial 16 years and cost-effective thereafter,
regardless of patient age, complication rate, or rate of
PMC progression.™”

In Japan, the vast majority of clinical practices including
surgeries are performed under the country’s health care in-
surance system. Under this system, each cost of any clinical
practice including examinations and surgeries is the same
regardless of the hospital, the location of the hospital and
the experience level of the physician(s). Oda et al. analyzed
the costs for immediate surgery and active surveillance per-
formed under this system, and they showed that the simple
cost of immediate surgery with 10-year management after
surgery was 4.7—6.5 times the simple cost of active surveil-
lance for 10 years.” Here, ‘simple costs’ did not include the
costs of salvage surgery for recurrence after surgery or the
costs of conversion surgery during the surveillance. ‘Total
costs’ meant all costs including costs for these events.

Oda et al. also demonstrated that the 10-year total cost of
immediate surgery with 10-year postoperative management
was 4.1 times the total cost of active surveillance for 10 years
when the costs of salvage surgery for recurrence and conver-
sion surgery were considered.” These data suggest that the
total amount of medical cost-saving for a society could be
huge if the active surveillance approach is adopted instead
of immediate surgery. On the other hand, one might think
that the income of a hospital or a surgeon decreases if active
surveillance is used instead of immediate surgery for low-
risk PMC. However, at Kuma Hospital we feel that our pri-
ority should be patients’ good health and happiness.

(8) Active surveillance as the first line of management for
low-risk PMC

Some endocrinologists and endocrine surgeons might
consider surgical treatment to be better than observation

even for low-risk PMC. This is because follow-up is easy
and simple (Tg monitoring and TSH suppression). Howev-
er, such an attitude is not beneficial for patients. First, the
accumulated data regarding the natural history of low-risk
PMC clearly show that most low-risk PMCs do not grow
or grow very slowly, indicating that many PMC patients
have undergone unnecessary surgery. More importantly,
rescue surgery after the detection of progression signs
was demonstrated to be adequate for low-risk PMC
patients.'”"’

Secondly, although surgery for low-risk PMC is not
difficult for experienced surgeons, significant complica-
tions of surgery can occur. Even at Kuma Hospital, the
rate of permanent recurrent laryngeal nerve paralysis has
been 0.2%, and that of permanent hypoparathyroidism
has been 1.6%; moreover, 66% of the patients have been
administered L-thyroxine during their lifetime.® At the
least, the incidence of permanent recurrent laryngeal nerve
paralysis and permanent hypoparathyroidism should be ex-
pected to be higher than those indicated above if patients
undergo surgery by non-experts. Such surgical complica-
tions can be avoided if observation is chosen as the first
line of management.

The costs of surgery and active surveillance vary from
country to country, but as indicated above, active surveil-
lance is more cost-effective than immediate surgery (at
least in Japan and Hong Kong®>*). It is unlikely that sur-
gery is much more cost-effective than observation in any
country. Taking all of the existing data into account, we
can conclude that observation is more suitable as the
first-line management for low-risk PMC than immediate
surgery.

(9) Other therapeutic strategies for low-risk PMC

There are some therapeutic options other than observa-
tion and immediate surgery. Some physicians have used
percutaneous ethanol injection therapy (PEIT) and radiofre-
quency ablation (RFA).**> The purpose of these therapies
is to control the primary PMC lesions. It is well known that
up to 40% of patients with PMC have pathological nodal
metastases in the central compartment or even in the lateral
compartment, if these areas are surgically dissected.'”
These nodal metastases cannot be treated with PEIT or
RFA. Some of the PMCs might progress, as mentioned
above. Treating the primary lesion with PEIT or RFA might
result in losing a biomarker of the disease. We think that
observation is more appropriate for triaging PMC that
may have aggressive behavior, and a rescue surgical treat-
ment should be done as the second line of therapy for
PMCs that may grow.

Limitations and discussion

One might think that making diagnosis of a small thy-
roid nodule is not easy. However, it is actually rather
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easy to make diagnosis especially of PTC with US-guided
FNAB. The positive predictive value reached 98.9% in our
series.'” This was probably one of the major reasons why
only the incidence of small PTC increased in many
countries.” ® If a nodule is suspected of PMC on ultrasound
but is not diagnosed as PTC on cytology, we usually do not
repeat FNAB and just follow the nodule as suspicious of
PMC. If it shows progression, we perform FNAB again.
However, these suspicious cases were not included in our
previous studies of active surveillance.'> '

To date, the results of active surveillance of patients with
low-risk PMC have been reported exclusive from Japanese
two institutions, Kuma Hospital in Kobe and Cancer Insti-
tute Hospital in Tokyo.'”®'>'7  Although these data
convinced many doctors that the active surveillance is a
safe alternative to the immediate surgery, one might argue
that the biological characteristics of PMCs in other coun-
tries might differ from those in Japan. However, the large
difference between the incidence of latent carcinoma and
the prevalence of clinical thyroid carcinoma is a universal
phenomenon." Therefore, it is speculated that the biological
nature and natural history of low-risk PMCs in other coun-
tries should be mostly similar to that of Japanese PMCs.

When we talked on active surveillance of low-risk
PMCs, the most popular arguments by other doctors
included: 1. Most PMCs can be easily treated with a simple
surgery, lobectomy with or with out paratracheal dissection,
2. Their patients will not accept the surveillance policy, 3.
The cost of active surveillance might be higher than that of
immediate surgery, and 4. Some or many physicians do not
have access to high quality ultrasound examination and
FNAB as we have in Kuma Hospital.

Although one might think lobectomy is sufficient for
most PMCs, 44% of our PMC patients underwent total thy-
roidectomy with central node dissection, because of multi-
ple PMCs, associated significant nodules or suspicious
nodules in the contralateral lobe or other reasons.'” Total
thyroidectomy naturally associates with low but signifi-
cantly higher incidences of complications than hemithyroi-
dectomy. Therefore we did not exclude patients with
multiple foci or positive family history for papillary cancer
from the candidates of active surveillance. Even hemithyr-
oidectomy associated significantly higher incidences of un-
favorable events than active surveillance.” Regarding
patient’s preference, this should be largely influenced on
the information, education and physician’s explanation to
the patient. We think that education to physicians, surgeons,
and patients as well as genera public people is very impor-
tant. Medical costs are important issue for the society and
also for the individual patient. We reported the cost of im-
mediate surgery with 10-year postoperative management
was 4.1 times the cost of active surveillance for 10 years
under the Japanese Health Care Insurance System.”” Access
to high quality ultrasound examination and FNAB are
necessary for the appropriate active surveillance. In a
setting without these access, not making cytological

diagnosis for small suspicious nodules as the 2015 ATA
management guidelines recommend”’ might be a practical
approach. However, we think that following such patients
with suspicious nodules is necessary, since a small minority
of the patients with PMCs did show disease progression.
We doubt that this is possible without an accurate diag-
nosis. When we order US-guided FNAB for patients with
a suspicious nodule, we give a brochure on the manage-
ments of PMCs to the patients and ask them to read it care-
fully. Giving sufficient information in advance to telling the
FNAB diagnosis helps the patients choosing their optimal
option of the managements.

Conclusions

At present, we conclude that active surveillance is the
optimal first line of management for all adult patients with
low-risk PMCs. None of our patients who underwent obser-
vation showed life-threatening metastases to the distant or-
gans or died of PTC. The small minority of the patients
whose PMCs progressed were adequately treated with a
rescue surgery, without further recurrence of the disease.
Surgery for low-risk PMCs is not difficult, but surgery still
presents the possibility of complications such as permanent
vocal cord paralysis and permanent hypoparathyroidism.
In our series, up to 60% of the patients who underwent sur-
gical treatment required L-thyroxine administration postop-
eratively. Thus, the oncological outcomes of active
surveillance and immediate surgery were similarly excellent,
regardless of patient background factors such as age, gender
and family history. However, immediate surgery was associ-
ated with significantly higher incidences of unfavorable
events compared to active surveillance. The medical costs
for immediate surgery with 10-year postoperative manage-
ment were 4.1 times the medical costs of active surveillance
for 10 years. Taken together, the accumulated data indicate
that observation can be applied for all adult patients with
low-risk PMC regardless of background factors such as
age, gender and family history. Future studies may identify
PMC:s with possible high growth activity, which are suitable
for immediate surgery at the diagnosis.
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