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Abstract: Papillary thyroid cancer (PTC) is increasingly being diagnosed worldwide; yet the mortality
remains very low, suggesting widespread overdiagnosis. While traditional management of PTC includes
thyroid surgery, sometimes followed by radioactive iodine treatment, there is a global trend towards more
conservative approaches for patients who are considered as the lowest risk of recurrence or death from their
disease. Active surveillance (AS), once called watchful waiting, involves close follow-up, with the intention
to intervene if the cancer progresses, or on patient request. The Kuma Hospital in Japan was the first to
introduce AS as an alternative to immediate thyroid surgery for low-risk papillary thyroid microcarcinomas
(PTMC, <1 cm) in 1993. Accumulated evidence over the years has shown that AS is a safe and effective
approach in select patients, with a low rate of cancer progression during AS. Consequently, the Japanese
Clinical Guidelines for treatment of thyroid tumor approved AS as a first-line management for patients
with asymptomatic PTMC in 2010. Subsequently, the latest 2015 American Thyroid Association guidelines
endorsed AS as an alternative approach to immediate surgery for cytologically confirmed very low-risk
PTC. However, the acceptance, feasibility and results of AS in patients with low-risk PTC outside of Japan
are still largely unknown. Most guidelines recommend that thyroid nodules <1 c¢m should not be aspirated
but instead monitored regardless of the ultrasonographic characteristics. In essence, these patients are also
being subjected to AS. Specific recommendations and the role of molecular testing for the optimal selection
of PTMC patients for an AS management approach are not well established. Furthermore, research is
needed to assess the long-term clinical and psychosocial outcomes in patients with larger tumor sizes (>1 cm)
who undergo screening and diagnosis according to the North American guidelines and practices. The first
Canadian prospective observational study launched in 2016 is intended to complement the existing data for
AS of small low-risk PTC (<2 cm) and may provide insight into the different approaches in North American
and Asian practices. This review intends to summarize the development and the rationale of AS for PTMC

and highlights significant differences between North American and Japanese practices.
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The thyroid cancer overdiagnosis epidemic

The incidence of thyroid cancer, especially subcentimetric
papillary thyroid carcinoma (i.e., papillary thyroid
microcarcinomas or PTMC, pTla) which represent 50%
of all PTCs, has increased in many countries during the
past 40 years (1-13). In Canada, thyroid cancer was the
most commonly diagnosed cancer (16%) among youth and
young adults (aged 15 to 29 years) with 8,200 new cases in
2019 (6,7). Despite the increased incidence of PTC, the
mortality rates from thyroid cancer have remained largely
stable, indicating possible indolent clinical behavior of the
vast majority of thyroid cancers which were identified and
treated during that time (8-13). The 5 and 10 years’ survival
rates for thyroid cancer in Canada and in USA are reported
to be 98% and 97%, respectively, which are the highest of
all malignancies (1,4-8). This global phenomenon, which
has been referred to as an epidemic of overdiagnosis, is
hypothesized to be the result of the increased detection of
small PTCs due to evaluations of small thyroid nodules
using high-resolution ultrasound (US), or incidental
detection on imaging studies, and fine needle aspiration
biopsy (FNAB) (1-14). It is estimated that among women in
the USA between 1998 and 2007, 228,000 cases of thyroid
cancer (70-80% of cases) were asymptomatic lesions that
may have gone undetected during a patient’s lifetime had
they not undergone US or other imaging studies (15).
Similarly, among women, 90% of cases in South Korea,
70-80% of cases in Italy, France, and Australia, and 50% of
cases in Japan likely represented overdiagnosis during that
time period (15). Since the prognosis of PTMC is excellent
following surgery, some thyroid experts suggest to rename
this entity as papillary microtumor (16) or to classify it
in the newly recognized borderline tumor category (17),
in order to remove the term “cancer” and its negative
implications. On the other hand, it is well established that
a minor subset of PTMC exhibit true malignant behavior
with locoregional and distant metastasis and that there
are currently no clinically reliable criteria to identify
those patients at presentation (1,18,19). Al-Qurayshi ez al.
analyzed a total of 30,180 adult patients (25,834 of
them as Caucasian) with PTMC and found that PTMC
exhibit advanced features (e.g., extrathyroidal extension,
lymphovascular invasion, lymph node or distant metastases)
in 19% of the patients who had surgery (18). Nilubol and
Kebebew analyzed the Surveillance, Epidemiology, and End
Results database records of 61,523 thyroid cancer patients
between 1988 and 2007, of whom 1,753 (2.8%) died of
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thyroid carcinoma (19). Of a total of 34,993 patients with
T1 (£2 cm) tumors (62% of all tumors), 253 patients (0.7%)
died of thyroid cancer related causes, and among patients
with PTMC, approximately 0.5% died of this disease (19).
Furthermore, the true potential (natural history) of PTMCs
that were treated surgically are unknown. In other words,
these PT'MCs may have remained indolent, on the other
hand the surgery may have been an effective way to avoid
progression to a more aggressive entity. Identifying the
minor subset of patients with small PTCs which will
behave aggressively and thus would benefit from surgical
intervention, from those who would benefit from more
conservative treatment approaches is a challenge for
thyroid specialists (20-23). Many high-risk features cannot
be accurately determined preoperatively and the role of
molecular mutations such as BRAF V600E is not clearly
established (1,20-23). Currently, in many centers across the
world, it is discouraged to perform a biopsy of a thyroid
nodule <1 cm in most patients (1,22). For those patients
undergoing biopsy and diagnosed with PTMC, the most
practical method to deal with the situation is to treat
with surgery. Active surveillance (AS), defined as regular
monitoring until treatment is required due to disease
progression, has been proposed as a valid alternative to
patients in this group meeting specific criteria (1,2,22-42).
To date, the most comprehensive studies of AS in PTMC
were conducted in Japan by the Kuma Hospital group
in Kobe, led by Dr. Miyauchi, and the Cancer Institute
Hospital in Tokyo, led by Dr. Sugitani (25-28). Their
accumulating evidence over the years has shown that AS is a
safe and effective alternative to immediate surgical resection
for low-risk PTMC in select patients with a low rate of
cancer progression during AS, and that surgery performed
later when progression is noted is safe and effective
(1,25-28,32,41-43). Subsequently, AS has been proposed in
other parts of the world as a means to reduce overtreatment
and treatment-related complications in patients
with low-risk PTC (22,24,29,31,34,35,37-39,41-43).
Despite the evidence that AS is a safe and effective
alternative to immediate surgical resection in select patients
in Japan, the acceptance, feasibility and results of AS in
patients with low-risk PTMC in populations other than
the Japanese population are still largely unknown. AS is not
equally accepted by all physicians around the world because
the evidence to support AS in PTMC is still limited, and
the applicability of findings from Japanese studies to other
populations has been questioned (24). Indeed, cultural
differences in terms of the acceptance of AS instead of
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immediate surgery as well as the natural history and genetics
of low-risk PTMC are expected (24,29,31,44,45). Also
clinicians and patients have different perceptions of cancer/
carcinoma, and until recently the majority of them assumed
that cancer will inevitably progress and metastasize, leading
to death (14). As a result, many clinicians recommended
total thyroidectomy followed by radioactive iodine (RAI)
ablation to the patient, and many patients accepted it as
shared decision making. This is reflected in the rate of total
thyroidectomy which was still high (>80%) for small (<2 cm)
localized thyroid carcinomas in 2014 in the USA (11),
with approximately 30% of patients with low-risk thyroid
carcinoma still receiving RAI in 2015 in the USA (46).
More recently, however, the 2015 American Thyroid
Association (ATA) thyroid cancer management guidelines
have endorsed AS as an alternative approach to immediate
surgery in subcentimetric thyroid nodules with highly
suspicious US characteristics and in cytologically confirmed
very low risk PTC (1). Other associations like The Korean
Thyroid Association and Brazilian experts’ consensus have
issued similar recommendations (22,47). In contrast, latest
clinical guidelines from American Association of Clinical
Endocrinologists 2016 (48) and the British Thyroid
Association 2014 (49) do not even discuss AS.

The current review intends to summarize the
development and the rationale of AS for small thyroid
cancers and highlights major differences between North
America, with the example of Canada, and Asia, with the
example of Japan who pioneered AS.

History of active surveillance for papillary
microcarcinoma

In analogy with thyroid cancer, prostate cancer represents
another area with a high incidence and low mortality that
also came under scrutiny for overdiagnosis but where
long-term, randomized prospective clinical trials have
already established AS as a first-line treatment approach
for properly stratified low-risk patients (2). A recent review
published in 7AMA Oncology outlined the similarities
and differences between thyroid and prostate cancers
regarding AS, screening, and diagnosis, and the lessons
that endocrinologists and thyroid surgeons could learn
from the practice of AS in a selected group of patients (2).
AS is generally preferred for low-risk prostate cancer
patients older than 70 years due to the morbidity resulting
from surgical intervention as well as the lack of survival
benefit after treatment. As prostate cancer shows higher
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disease progression rates, distant metastasis rates, cancer-
specific mortality, and lower overall survival than thyroid
cancer, AS could be an even more effective and appropriate
approach for thyroid cancer than for prostate cancer.
However, in contrast to prostate cancer, thyroid cancer
patients are typically younger and in the prime of their lives
(20-60 years old, and requiring long term follow-up) and
thyroid surgery, especially lobectomy, is less morbid than
prostate surgery, making them less than ideal candidates (2).

In 1993, Dr. Miyauchi hypothesized that most
PTMCs remain small and are harmless to patients (self-
limiting cancer). Indeed, PTMCs are frequently detected
incidentally (up to 36%) at autopsy of patients who died of
unrelated causes, without a history of thyroid malignancy,
and in patients who underwent thyroidectomy due to
benign or malignant disease of the gland, suggesting that
the progression of PTMC to a clinically manifest stage
occurs only in a small portion of these tumors (25). Dr.
Miyauchi questioned the belief common at that time that
PTMCs are an early stage of clinical disease that will
automatically progress and should immediately be treated
surgically (25). He considered that surgical treatment for
all PTMCs might result in more harm than good for the
patients and for the health care systems. He considered
that delayed (“conversion”) surgery after the appearance of
signs of progression such as growth and novel appearance of
lymphadenopathy detected on US would still be a timely and
effective treatment (25). However, there were no reliable
markers predicting the future progression of PTMCs at
that time, a situation that continues to this day (see below).
As a result, AS was and remains the only method available
for discerning PTMCs showing disease progression
from others. In 1993, Dr. Miyauchi initiated a clinical
study of AS for low-risk PTMC at Kuma Hospital (25).
Two years later, in 1995, he was followed by Dr. Sugitani
from the Cancer Institute Hospital in Tokyo (25). The
Kuma hospital inclusion criteria were: tumor size <1 cm
and absence of: high-risk location (tumor adjacent to
the trachea or recurrent laryngeal nerve), extrathyroidal
extension, cervical lymph node involvement, and high-
grade malignancy on cytology (25-27). Initially two
management options, AS and surgery, were proposed
almost equally to the patients. Patients who decided to
undergo AS were followed up by US 6 months after the
diagnosis of PTMC and at least once per year thereafter
to check for signs of progression, such as enlargement or
novel appearance of node metastasis (25-27). During AS,
surgery was recommended and performed if any signs of
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progression were detected; otherwise, patients continued
AS. Surgery was recommended when tumor size increases
by >3 mm as compared to the initial size. Depending on
patient preference, AS could be continued until tumor size
reached 13 mm (25-27). PTMCs with novel appearance of
lymph node metastases were strong candidates for surgery.
The first report of AS from Kuma Hospital was published
in 2003 (25,26), while the Cancer Institute Hospital
published their first study in 2010 (28). In their prospective
trial, 8% of 1,235 PTMC patients demonstrated tumor
enlargement >3 mm and 3.8% demonstrated novel lymph
node metastases at 10-year follow-up (25-27). Tumor
growth and new appearance of lymph node metastases
occurred more frequently in patients <40-year-old
compared with those >60-year-old (5.9% wvs. 2.2% for size
increase; 5.3% vs. 0.4% for new nodal metastases, P<0.05)
(25-27). The Cancer Institute Hospital reported that 7%
of 230 cases had increased in size and 1% had developed
apparent lymph node metastasis during mean AS period of
5 years (28). In both studies, for patients with tumor growth
or node metastasis during AS, delayed rescue surgery
achieved excellent outcomes. There were significantly less
unfavorable events (mainly surgery complications) and
medical costs in AS group patients. No thyroid cancer
related death was reported. Thus, an increasing number
of low-risk PTMC patients in these Centers chose AS as
their initial management strategy (see below) (33). The
Japanese Clinical Guidelines for treatment of thyroid tumor
approved AS as the first line of management for low-risk
PTMC patients in 2010 (32,43).

Data accumulation on active surveillance (meta-
analyses)

As time has progressed, several other research groups
from South Korea, USA, Columbia and Brazil have
added their results on AS for small PTCs up to 1.5 cm
(24,34,35,38,39), and two systematic reviews (meta-analyses)
of primary AS management of low-risk PTC were recently
published (41,42). In the largest meta-analysis (42), nine
publications with 4,156 patients were included: 3,120
from Japan (75%), 688 from South Korea, 291 from USA,
and 57 from Colombia. The pooled proportion of tumor
growth during AS was 4.4% [95% confidence interval
(CI): 3.2-5.8%]. The pooled rate of metastatic spread to
cervical nodes was 1.0% (95% CI: 0.7-1.4%). Eight studies
assessed incidence of delayed thyroid surgery with pooled
proportion of 9.9% (95% CI: 6.4-14.0%). Interestingly,
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the main indication for surgery was patient preference at
51.9% (95% CI: 44.9-58.9%), probably related to anxiety,
rather than disease progression. The pooled proportion of
recurrence after delayed thyroid surgery was 1.1% (95%
CI: 0.1-3.8%). In this meta-analysis, however, the authors
enrolled many overlapped patients. Also, they demonstrated
that pooled mortality due to thyroid cancer was 0.03%,
which is inaccurate since none of the enrolled patients died
of thyroid cancer. The other systematic review and meta-
analysis (41) included 6 studies, including 5 from the other
meta-analysis (42), and found similar results. Both studies
conclude that AS appears to be a safe alternative to surgery
for the management of low-risk PTC, without increased
risk of recurrence or death (41,42).

Interestingly, while the majority of low-risk PTMCs
remain stable in size, tumor size reduction during AS was
reported in some series at a frequency ranging from 5-15%
(21,41,42). Spontaneous complete or partial regression
of PTMCs, akin to other tumors such as seminoma
or melanoma, have been described (50). Furthermore,
when significant tumor growth does occur, it is highly
likely that the tumor will stop growing and may even
shrink. In the study by Ito ez 4/., the majority of PTMCs
(824 cases) had significantly decreased growth following
initial enlargement, which would have traditionally been
recommended for conversion surgery (51). This decreased
growth rate suggests that continued AS may be considered
in select patients but more studies will be needed to define
the optimal timing of conversion surgery (51).

It is important to note that the tumors were all <1 cm
(pTla), except in 4 studies (24,34,35,52), since the
commonly accepted indication for AS is limited to
PTMCs, although AS of larger lesions (up to 2 cm) may be
considered provided the tumor is intrathyroidal (1).

In the recent study by a Japanese group (52), of the 392
T1bNOMO patients, only 61 selected AS over surgery and
eventually participated in the trial, while the remaining 331
patients underwent surgery. This suggests that even among
a Japanese cohort, the acceptance of AS by patients with
pT'1b tumors is significantly less than in patients with pT1a
(see below). The progression rate did not differ significantly
from that of PTMC with a mean observation period of
7.9 years (range, 1-17 years), and delayed rescue surgery
was not associated with any deleterious outcomes (52).

A trial from the Memorial Sloan Kettering Cancer
Center (MSKCC) included 59 patients with intrathyroidal
T1b (<1.5 cm) tumors (35). Among those, two (3.4%)

patients showed a tumor diameter increase of >3 mm.
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This was also not significantly different from their patients
with T1a tumors (9/232; 3.9%), but the median follow-
up period was only 25 months (range, 6-166 months) (35).
The Brazilian experience that was recently published (not
included in the meta-analyses), with tumors up to 1.2 cm,
reproduced the results observed in other populations, with
tumor progression being uncommon despite the limited
follow-up and patients (1/70 patients with 30 months
follow-up) (24).

These results are encouraging and suggest the safety of
AS for patients with small TIbBNOMO PTC in the short-
term, but more studies with larger cohorts and long-
term follow-up from different centers are required to
confirm these data and to define the maximum tumor size
appropriate for AS.

Fine needle aspiration biopsy of thyroid nodules.
Determining when it is necessary

Overdiagnosis and overtreatment of very low-risk PTC
has been an emerging issue not only for patient quality
of life, but also for public health management. Given
the significant implications each cancer diagnosis has on
individuals and the healthcare system, when and how
cancers are diagnosed and treated must always be taken into
careful consideration. There are significant differences in
the practices and culture between Japan and the rest of the
world which may explain why AS is still controversial and
not as widely used for PTMC in North American countries
as opposed to Japan. The Japan Society of Ultrasonics in
Medicine and the Japan Association of Breast and Thyroid
Sonology recommend observation for solid thyroid nodules
with a diameter of <5 mm (43). For solid nodules measuring
5-10 mm, FNAB is advocated only when features highly
suggestive of malignancy are present on US (43). At
present, this is the only guideline on performing FNAB on
thyroid nodules in Japan (25). Therefore, in most Japanese
institutions, thyroid nodules measuring >5 mm are sampled
with FNAB and patients are informed of the diagnosis (e.g.,
PTMC) (25,32). They consider that receiving a diagnosis of
malignancy (PTMC) should encourage patients to visit the
hospital for monitoring and increase the acceptance for AS
(25,32). Also, without receiving the diagnosis of malignancy,
some patients might visit other doctors/hospitals and still
undergo FINAB eventually leading to surgery and potential
litigation over PTMC “misdiagnosis” (25,32). This strategy
appears to work as, according to the experience of the Kuma
Hospital, the frequency of AS in PTMC increased from
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30% between 1993-1997 to 88% between 2014-2016 (33).
It can be argued, however, that patients would be more
likely to opt for follow-up/AS rather than surgery if they had
a diagnosis of a “small thyroid nodule” for which a biopsy
was not performed, as opposed to having an FNAB proven
“cancer” (PTMC) that may “open Pandora’s box” and by
eliciting fear and anxiety often provokes a strong instinctive,
culturally rooted need to proceed with surgery (14).
Surgery can provide peace of mind in a subset of patients
whose primary concern is to have the “cancer” or “potential
danger removed” (14). Counseling such patients not to
treat a diagnosed cancer can be difficult. Thus, one strategy
that could increase the acceptance of AS is a follow-up in
which FNAB is not performed for suspicious nodules <1 cm
without extrathyroidal extension or apparent lymph
node involvement on US. In fact, this is the current
recommendation of several associations including the ATA
(1,22,24). In contrast to Japan (and possibly a few other
countries), in many centers around the world including
North America, Europe, UK, Brazil and Australia, it is
uncommon practice to biopsy thyroid nodules of <1 cm.
In this setting, AS is being done indirectly, as a subset
of these nodules harbor a PTMC. In North America,
numerous measures have recently been implemented to
prevent the overdiagnosis of thyroid cancer, including
recommendations to limit unnecessary screening, imaging,
and FNAB (1,10,48). The U.S. Preventive Services
Task Force has recommended against screening for
thyroid cancer in asymptomatic adults using either neck
palpation or US in 2017 (53). Clinicians are therefore
recommended not to screen for thyroid cancer either with
US, neck palpation, or other modalities in asymptomatic
patients. Since most thyroid cancers that would be found
by screening would be low risk subclinical disease, it is
theorized that finding these cancers would be unlikely to
change mortality rates, and would lead to potential harms
from treatment (53). Nevertheless, it is also plausible
that these subclinical thyroid malignancies were treated
effectively, avoiding future local and distant spread. In
the ATA guidelines from 2009, routine FNAB was only
recommended in the following scenarios: (I) family history
of PTC; (II) history of external beam radiation exposure
as a child; (III) exposure to ionizing radiation in childhood
or adolescence; (IV) history of prior hemithyroidectomy
with discovery of thyroid cancer; and (V) 18FDG-PET-
positive thyroid nodules. In contrast, the latest ATA
guidelines from 2015 are even more restrictive and do not
recommend FNAB for most thyroid nodules <1 cm (i.e.,
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suspected of PTMC), regardless of clinical or imaging
(US or FDG-PET) features. Generally, only nodules >1 cm
should be biopsied, since they have a greater potential to
be clinically significant cancers. On rare occasions, nodules
<1 cm may require further evaluation because of clinical
symptoms or associated lymphadenopathy. Indeed, nodules
<1 cm that lack clinical and US warning signs may lead
to future morbidity and mortality, but this is rare. Given
the unfavorable cost/benefit considerations, attempts to
diagnose and treat all such small thyroid cancers in an effort
to prevent rare outcomes may in fact cause more harm than
good. To date, there is no evidence regarding the impact of
these recommendations, but they should naturally lead to
further reduction in the cytologic diagnosis of PTMC.

Similarly, in Brazil it is recommended to perform a FINAB
of thyroid nodules <1 cm only when the nodule is classified
as “very suspicious” (i.e., high suspicion according to ATA (1),
high risk according to AACE, TI-RADS 5) and in selected
cases (age <40 years, nodule adjacent to the trachea or
recurrent laryngeal nerve, multiple suspicious nodules
or suspicious lymph nodes, hypercalcitoninemia) (24).
Monitoring with US is recommended with a FNAB when
the nodule >1 cm (24). With these guidelines, most patients
with PTMC are thus already appropriately selected for
either close observation or for additional investigations with
a FINAB that will often lead to surgery. As a result, in these
countries following the ATA or similar guidelines, including
Canada, there is only a very limited subset of patients that
may actually qualify for AS for a PTMC that was confirmed
cytologically, akin to the Japanese population. This is a
major difference in patient management and selection
between North American and Asian countries (i.e., Japan),
but the end results may be similar as eventually more
patients will end up being actively monitored/followed-up,
with or without a cytologically confirmed PTMC diagnosis,
rather than having immediate surgery.

Current guidelines for the management of low-
risk thyroid carcinomas

In order to reduce overdiagnosis and overtreatment
of small low-risk thyroid carcinomas, the ATA 2015
guidelines stresses the underlying theme that “less is
more” (1). Recommendation #12 states that “If a cytology
result is diagnostic for primary thyroid malignancy,
surgery is generally recommended” (1). They recommend
hemithyroidectomy for low-risk, unifocal, intrathyroidal
PTMCs with the absence of clinically detectable cervical
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node metastasis (1). Total thyroidectomy may be opted for
high-risk PTMC (locoregional nodal metastases or gross
extrathyroidal extension), multifocal PTMC, or to enhance
RAI (1). However, an AS management approach can now
be considered as an alternative to immediate surgery in
patients with very low-risk tumors (e.g., PTMC without
clinically evident metastases or local invasion, and no
convincing cytologic evidence of aggressive disease) (1).
The 2015 ATA guidelines define the candidate patients
for AS as follows: very low-risk tumors, high surgical risk
(comorbid conditions), relatively short remaining lifespan
or concurrent medical/surgical issues that need to be
addressed prior to thyroid surgery (1). Importantly, the
guidelines do not limit candidates to PTMCs, but merely
state that the lesion should be clinically low risk, technically
encompassing intrathyroidal PTCs up to 1.5 or 2 cm in size
without radiological or clinical nodes (1,54). The KTA has
recommended using the same criteria for AS of PTMC (47).
The Brazilian experts’ consensus recommends AS rather
than immediate surgery as an option in many cases for
patients submitted to FNAB whose result of cytology
or molecular testing is compatible with PTC (22,24).
The American Association of Clinical Endocrinologists
2016 guidelines, however, does not discuss AS per se but
merely state that in some elderly patients with incidentally
discovered PTMC who are at high surgical risk and have no
evidence of extrathyroid spreading, a close clinical and US
follow-up may be acceptable (48).

Clinical framework for risk stratification in
decision-making for active surveillance for small
papillary thyroid carcinomas

Since the latest ATA guidelines from 2015, the selection
criteria of patients for an AS management approach have
been better defined. The MSKCC, one of the pioneers
of AS in North America, recently developed a clinical
framework for risk stratification in decision-making for
AS in small PTCs in collaboration with Kuma Hospital
(37,54). They categorized candidates into three groups
(ideal, appropriate, inappropriate) on the basis of various
tumor/neck US findings (size and location of the primary
tumor, FNAB findings, nodal status), patient characteristics
(age, comorbidities, acceptance of AS and compliance with
AS protocols), and medical team characteristics (availability
of high-quality neck US, experienced multidisciplinary
management team) (37,54). This comprehensive approach
includes the characteristics of patients and medical teams
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used in decision making, with the objective of improving
the reliability of decision-making and achieving better
results. Critical for AS is the presence of significant thyroid
US expertise. Thus, large medical centers with high-
quality US surveillance capacity for appropriate patient
selection and early detection of cancer progression may be
more appropriate to adopt AS. Tumor factors and patient
factors must also be strongly considered for optimal patient
selection. Obviously, individual patient preference, anxiety,
and compliance with surveillance protocols and follow-up
is essential for a successful AS strategy, in addition to other
factors such as age, family history, and pathology (37,54). In
the MSKCC trial on AS, however, only 5% of the patients
were deemed “ideal candidates”. This fact shows that,
in practice, the adoption of this clinical framework may
actually not encourage AS.

Additional studies are needed to define important
management issues that arise during an AS follow-up
approach. This includes the optimal frequency of US
during AS, optimal TSH levels, the potential role of serum
Thyroglobulin, and specific indications for conversion
surgery, including the criteria to define a clinically
significant growth of the primary tumor or clinically
significant lymph node metastases (1). Tumor enlargement
has been regarded as an indicator for surgical intervention
during AS. In Japan, Kuma Hospital and the Cancer
Institute Hospital have evaluated tumor size increase using
the maximal increase in diameter >3 mm as a criterion and
the MSKCC in the US has also adopted this threshold
for selecting patients (25-28,37). Recent studies, however,
suggest that determination of the three-dimensional volume
is a more sensitive marker of PTMC growth (35,38,39).

Molecular biomarkers for papillary thyroid
microcarcinoma

Molecular mutations in the decision making process for
AS versus surgery, may play a role in the near future as
its use becomes more widespread, especially in North
America (1,20,21). PTMCs are a heterogeneous group
of malignancies caused by different molecular mutations
with different potential for aggressive behavior, that could
be further subdivided with the use of molecular testing
(20-23). Molecular testing may help to select out those
self-limiting PTMCs for AS. It is generally accepted that
mutations in well-known thyroid cancer oncogenes, such
as BRAF V600E and TERT promoter, especially when
combined, predict cancer aggressivity in PTC >1 cm (1,20).
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Currently, however, there is no data to indicate that any
molecular findings, such as BRAF V600E mutation, should
impact the suitability of a small PTC for AS (1,22,25,54,55).
The extensive Japanese, Korean, and more recent North
American experiences have not used molecular markers as
inclusion or exclusion criteria (54). When taken in isolation,
BRAF V600E has a low PPV, while TERT has a low NPV,
for detecting PTMC that will progress and spread outside
of the thyroid, and therefore they have a limited and
controversial role for guiding patient management at the
current time (1,22,25,54,55). Yabuta ez 4/. did not detect a
TERT mutation in any of surgical specimens of PTMCs
that showed tumor enlargement or novel lymphadenopathy
or stable disease, indicating that mutation analyses of these
genes on FNAB specimens of PTMCs are unlikely to
predict progression of the tumors (55). A recent mutational
analysis by Perera er al. revealed that there are no clear
mutational differences between indolent PTMCs and those
that develop nodal metastases (23). Even though BRAF
V600E mutation is present in 24-67% of PTMCs, the
overall clinical recurrence rate is quite low, ranging from
1-6% (1,21). However, some studies including a meta-
analysis suggest a slightly higher risk of recurrence in
PTMCs with BRAF V600E mutations as compared to BRAF
V600E wild-type after surgery (20,21). Moreover, aggressive
behavior of a given thyroid carcinoma is even more likely
when it harbors more than one known oncogenic mutation,
and specifically BRAF V600E mutation co-occurring with
a TERT promoter, PIK3CA, TP53, or AKT1 mutation (1).
Such a combination of mutations is seen in a much smaller
fraction of PTCs and is expected to serve as a more specific
marker of unfavorable outcomes of PTC. Future studies
are expected to establish the impact of molecular testing
including BRAF V600E, multiple mutations or other genetic
alterations on clinical management of patients with PTMC.
Meanwhile, in practice, the Brazilian expert consensus
opinion is that in cases in which molecular tests are
obtained, the presence of RAS or other RAS-like mutations
(e.g., PAX8/PPARG rearrangement) or BRAF V600E or
other BRAF V600E-like mutations (e.g., RET/PTC fusions)
should not modify the management (AS vs. surgery) (22).
This contrasts with the opinion of other authors who
suggest that non-surgical long-term AS may not be
appropriate for patients with BRAF V600E-positive low-
risk PTMC (20,21). Finally, the Brazilian panel currently
recommends that cases of PTMC exhibiting “high-risk
mutations”, like in the TERT promoter or p53, should not
be considered for AS (22).
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Active surveillance in Canada and in other
Western countries

As discussed above, it is uncommon practice in North
American centers to biopsy thyroid nodules that are <1
cm. This may contribute to the lack of uptake of AS in
these countries. However, follow-up of patients initially
not submitted to FNAB and patients with low-risk PTMC
not submitted to surgery (i.e., AS) is essentially the same.
According to the ATA 2015 guidelines (recommendation
#24), follow-up for nodules that do not meet FINAB criteria
should be based upon the nodule’s US pattern (1). For
nodules with high suspicion US pattern: repeat US in 6-
12 months. For nodules with low to intermediate suspicion
US pattern: consider repeat US at 12-24 months.
Therefore, biopsy-proven disease is not a requirement
for an AS-like management program. This term AS, once
called watchful waiting, can also be applied to clinical
scenarios where the clinical, imaging, or cytological findings
are indeterminate or suggestive of malignant disease
[e.g., thyroid nodules with very suspicious US features,
or cytology classified as indeterminate (Bethesda III-IV
categories) or suspicious for PTC (Bethesda V category)]
and in patients with known recurrent and/or metastatic
cases. In Japan, AS management schemes are also conducted
for many cytologically indeterminate thyroid nodule,
especially Bethesda IV, in lieu of proceeding directly to
diagnostic lobectomy or expensive molecular testing.
Potential adoption of AS for small low-risk PTCs in
Western countries may be increased by changing some
management aspects (29,56,57). Although the evidence
is still limited, there was no significant difference in AS
outcomes with regards to tumor growth, cervical lymph
node spread, incidence of delayed surgery, or disease
recurrence when comparing studies limited to PTMCs and
studies with PTCs up to 15 mm (35,52). Expanding the
indications for AS to T1b tumor may increase AS feasibility
and acceptance in North America and might lead to further
reductions in surgery and its associated complications.
Griffin er 4/. examined the proportion of PTC that would
meet the criteria for AS as proposed by the MSKCC
and Kuma Hospital, and concluded that increasing the
size threshold for AS of PTC to 1.5 cm led to 25% of
patients being eligible compared to only 6% with the 1 cm
threshold (58). However, this does require further
evaluation as long-term follow-up are not yet available.
Patient acceptance of AS is highly linked with the
presentation of management options used in discussing
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low-risk PTC, with a significant patient-physician bias in
shared decision making (24). In North America, patient
and physician preferences suggest strong resistance to
AS: one survey of thyroid surgeons in 2016 found that
100% recommended surgery for PTMC on initial patient
consultation, and 99% continued to do so after AS was
introduced as an option by the ATA guidelines (59). Despite
the substantial benefits gained by opting for AS, few patients
are choosing to decline immediate surgery. This has been
attributed to a lack of physician knowledge regarding who
might be most appropriate for AS and comfort with the safety
of this option, as well as lack of patient knowledge that AS is
a reasonable treatment option for them. However, in the last
3 years, the frequency of AS acceptance reached 97% among
endocrinologists who prefer it more often than surgeons (24).
Also, in the recent Brazilian study, after the physician had
declared his/her preference for AS to patients, almost all
patients followed this option, showing that AS was very well
accepted in this population (80% overall) (24). Those recent
observations suggest that acceptance by the patient may not
seem to be a problem when it is addressed by a physician who
is confident that AS is the best option. Informed discussion
regarding prognosis and management options increases the
acceptance of AS, with patients reporting that the availability
of more information may have altered their decision to
pursue surgery. Other studies that examine decision-making
and acceptability of an AS approach to thyroid cancer
in patients, family members, and clinicians are required
to better understand how to implement this alternative
management approach outside of Japan. In Canada, the
frequency with which patients with low-risk PTC would
prefer AS or surgery (and the rationale for the choice) is
currently unknown (29). To this end, the first Canadian
observational prospective study based at the University of
Toronto examining whether ~200 patients with low-risk
PTC <2 cm would choose AS instead of immediate surgery
for management was launched in 2016 (29). The results are
not expected to be available before 2026. The inclusion and
exclusion criteria for this study are listed in 7able 1. Of note,
if the 2015 ATA guidelines to perform thyroid FNAB are
followed (restricted to nodules >1 cm in most patients), it can
be expected that the vast majority of enrolled patients will
have nodules between 1 and 2 c¢m as opposed to the typical
cohorts of patients who had undergone AS in previous studies
(up to 1.5 cm). There are many limitations to this study. An
important one is that there is no preliminary data in Canada
on the feasibility of recruitment of low-risk thyroid cancer
patients in the AS arm. Another one is the inclusion of cases
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Table 1 Details of the Canadian study inclusion and exclusion criteria for active surveillance (at baseline assessment, prior to deciding on surgery

or active surveillance)*

Inclusion criteria

Exclusion criteria

Age =18 years

Newly diagnosed, previously untreated papillary thyroid cancer
(PTC) <2 cm in maximal diameter on ultrasound imaging

Fine needle aspiration biopsy of the primary tumour must be
read as either PTC or suspicious for PTC (as reviewed by a
cytopathologist at a participating study site)

No evidence of metastatic cervical lymphadenopathy on
ultrasound imaging of the neck (or other neck imaging)

No other potential indication for thyroid or parathyroid surgery at
the time of the assessment

Patient permission must be granted for review of thyroid
cancer-related medical records to determine study eligibility

Known regional or distant metastatic thyroid cancer at the time of
baseline evaluation (prior to thyroid cancer surgery)

A history of prior thyroid cancer surgery

The primary PTC is adjacent to the recurrent laryngeal nerve or trachea

Known or suspected poorly differentiated or non-papillary thyroid
cancer

Medically unfit for surgery due to comorbidity

Another active malignancy (excluding non-melanoma skin cancer) for
which patients are receiving treatment or are less than 3 years from
completing treatment

Pregnancy at the time of study enrolment
Other current indications for thyroid or parathyroid surgery

Patient is unable to provide informed consent for the study or comply
with study follow-up procedures due to current severe active cognitive
or psychiatric impairment, substance abuse or other reasons

*Eligible consenting patients participating in the respective follow-up arms of the study (i.e., active surveillance or surgery) must have been
enrolled in the first phase of the study, where standardised information about papillary thyroid cancer prognosis and active surveillance is
offered. Consenting eligible patients in the surgical follow-up arm are enrolled after first thyroid cancer surgery is completed. Reproduced
with authorization (open-access journal) from Sawka AM, et al. BMJ Open 2018;8:€020298.

that were diagnosed as Bethesda V (suspicious for PTC),
since this is an indeterminate cytologic category and the risk
of malignancy associated with this category is only 50-75%
or 45-60% when NIFTP is considered as malignant or as
nonmalignant, respectively (60). This may overestimate and
dilute the true proportion of malignancies in the cohorts,
resulting in better outcomes. Furthermore, this relatively low
risk of malignancy compared with that in Bethesda VI (94-
96%) may reduce the level of anxiety in patients and impact
shared decision-making. Interestingly, other centers such as
MSKCC and Brazil have also included Bethesda V nodules
in the AS trials (24,54).

In addition to Canada, there are a few other ongoing
trials on AS in USA, Italy and Korea (Table 2).

Estimation of lifetime probability of disease

progression on active surveillance

In the Japanese studies, at 10 years of AS, 8% and 3.8%
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of patients showed tumor enlargement and appearance
of nodal metastasis, respectively (25-27). With these
data, one might argue that AS is merely postponing
surgery. Furthermore, the disease progression rates
were significantly lower in older patients (>60) than in
younger patients (<40) (25). This fact may be related to
the natural selection of indolent longstanding tumors in
the elderly group as opposed to a mixture of both indolent
and progressive tumors in the younger group which are
detected at an earlier period (36). The best estimates of
the lifetime probabilities of disease progression with age
decade-specific progression rates were 48.9% in patients in
their 20s at presentation and 26.7% for those in their 30s;
the values then continue to decrease significantly with age
at presentation (25,61,62). These estimates still indicate
that more than half of patients in their twenties and about
75% of those in their thirties would not require surgery
in the first 10 years of AS. Considering the long life-time
expectancy and increased chance of annual tumor size
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Table 2 Characteristics of ongoing AS trials*

Pusztaszeri et al. AS for PTC

Estimated Estimated enroliment Inclusion, maximal
Count Hospital/Instituti Study titl ’ Stat
ountry ospial/institution udy tie duration (participants) diameter atus
Canada  University Health Network Deciding on AS or Surgery 2016-2026 200 <2cm Recruiting
Toronto, Ontario for Primary Management of
Low Risk PTC
United  Cedars-Sinai Medical Center AS of PTMC 2016-2030 216 <2cm Recruiting
States Los Angeles, California
Italy National Cancer Institute, AS versus Surgery in PTMC 2019-2023 40 <1.3cm Recruiting
Naples
Korea Seoul St Mary’s Hospital AS of PTMC 2016-2021 300 <1cm Recruiting
Seoul, Seocho-Gu
Korea Seoul National University AS on PTMC 2016-2030 1,211 <1cm Active, not
Hospital recruiting

AS, active surveillance; PTC, papillary thyroid carcinoma; PTMC, papillary thyroid microcarcinoma. *data extracted from Clinicaltrials.gov
on April 2020 (https://clinicaltrials.gov/ct2/results?cond=Active+Surveillance+Thyroid++&term=&cntry=&state=&city=&dist=)

increase, young patients have a higher chance of requiring
delayed surgery. Therefore, young age should be carefully
considered for optimal risk stratification when choosing
between AS and immediate surgery (36,37,54). Older
patients with PTMC are less likely to progress and are thus
even better candidate for AS (33,37,54).

Cost-effectiveness of active surveillance

Medical costs and insurance coverage for AS and immediate
surgery vary significantly by country and healthcare system
so the data from cost-effectiveness studies on AS need to
be taken with caution as they may not be reproducible
or useful in another setting/location. In general, the cost
and benefit of AS vs immediate surgery for PTMC appear
to be in favor of AS at least up to 10 years after diagnosis
(25,63-65). However, with the continuing half-yearly US
examination and the accumulative possibility of costlier
delayed surgery and its related complications over time,
AS strategy becomes costlier (64). Therefore, when only
cost is considered, AS may be preferable for patients with
advanced age or patients with a shortened (<16 years)
life-expectancy, while early surgery may be preferable in
younger and healthier patients (with long life-expectancy)
which represents the vast majority of patients (64).

Conclusions

Complete standardization of Asian and North American

© Gland Surgery. All rights reserved.

practices including AS will be a challenge since there
are many significant differences between populations,
cultures, screening methods, preoperative and postoperative
diagnosis, surveillance and management between them.
Nonetheless, becoming more familiar with the diverse
nature of global practices is an important first step. A
common treatment for differentiated thyroid tumors
including PTMC has yet to find concordant opinions.
Currently, no consensus about guidelines for AS versus
immediate surgery are available internationally. Centers
in Japan have provided evidence that an AS management
approach to PTMC is a safe and effective alternative to
immediate surgery in properly selected patients. In an era
of a thyroid cancer overdiagnosis epidemic, the experience
of AS for PTMC in Japan is shifting the paradigms
of worldwide treatment. However, robust, long-term
longitudinal data from multiple centers are needed to
corroborate these findings and to determine the feasibility
and acceptance of AS in other countries including Canada.
Molecular testing may help to subcategorize PTMCs, which
is a heterogeneous group of malignancies, into subgroups
that can be selected out for AS. Additional studies are also
needed to identify specific markers that would favor surgical
resection over AS and to define the optimal timing of

surgery.
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