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Abstract

Background Papillary microcarcinoma (PMC) of the
thyroid generally follows a benign clinical course. How-
ever, treatment strategies remain controversial. According
to our previous retrospective review of 178 patients with
PMC who underwent surgery between 1976 and 1993, the
most significant risk factors affecting cancer-specific sur-
vival were clinical symptoms at presentation due to inva-
sion or metastasis. Distant metastasis and cancer-specific
death were never seen postoperatively for 148 cases (83%)
of asymptomatic PMC without clinically apparent (>1 cm)
lymph node metastasis or recurrent nerve palsy. Based on
these results, we identified three biologically different
types of PMC that should be treated differently. Type I
comprises incidentally detected PMC without any symp-
toms, which is harmless and the lowest-risk cancer. Con-
servative follow-up with ultrasonography every 6 or
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12 months is feasible. Type II involves the early stage of
the usual low-risk papillary carcinoma. This can be
treated by lobectomy when increasing size is noted during
conservative follow-up. Type III comprises clinically
symptomatic PMC, representing a high-risk cancer.
Immediate wider resection followed by radioiodine treat-
ment and suppression of thyroid-stimulating hormone is
recommended.

Methods Since 1995, we have been conducting a pro-
spective clinical trial of nonsurgical observation for
asymptomatic PMC. As of 2008, 230 of 244 candidates
(94%) have decided to accept this policy, whereas 56
patients underwent surgery for symptomatic PMC between
1976 and 2006.

Results Nonsurgical observation for a mean of 5 (range,
1-17) years for 300 lesions of asymptomatic PMC revealed
that 22 (7%) had increased in size, 269 (90%) were
unchanged, and 9 (3%) had decreased. No patients devel-
oped extrathyroidal invasion or distant metastasis. Three
patients (1%) who developed apparent lymph node
metastasis and nine patients (4%) in whom tumor increased
in size eventually received surgery after 1-12 years of
follow-up. No recurrences have been identified postopera-
tively. Conversely, 10-year cause-specific survival for
symptomatic PMC was 80%. Multivariate analysis identi-
fied extrathyroidal invasion, large lymph node metastasis
(=2 cm), and poorly differentiated component as signifi-
cantly related to adverse outcomes.

Conclusions Nonsurgical observation seems to represent
an attractive alternative to surgery for asymptomatic PMC.
Almost 95% of asymptomatic PMC patients are type I, and
another 5% are type II and can be treated with conservative
surgery. A small number of PMCs with bulky lymph node
metastasis or extrathyroidal invasion are high-risk type III
and require aggressive treatment.
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Introduction

Papillary microcarcinoma (PMC) of the thyroid is defined
as papillary thyroid carcinoma (PTC) with a diame-
ter < 1.0 cm according to the World Health Organization
(WHO) histologic classification published in 1988 [1]. The
recent widespread use of ultrasonography (US) and posi-
tron emission tomography (PET) for health screenings has
increased the frequency of thyroid incidentalomas. In
addition, the use of US-guided fine needle aspiration
(FNA) has greatly facilitated the diagnosis of subclinical
cancers.

Many autopsy series around the world also have shown
surprisingly high prevalences of PMC, in up to 36% of
patients dying from diseases other than thyroid cancer [2—
6]. Similarly, the prevalence of “incidental” PMC, which
had gone undetected on preoperative imaging studies but
was identifiable on pathological examination of surgical
specimens resected for benign thyroid diseases, ranges
from 1.3% to 22% [7, 8]. In comparison, the incidence of
clinically evident thyroid cancer is known to be only
approximately 0.1-0.05% in the general population. PMCs
are usually thought to remain harmless and asymptomatic
throughout life. Indeed, many authors have reported
excellent surgical outcomes for PMC [9, 10]. On the other
hand, several investigators have reported that occasionally
patients with PMC with bulky lymphadenopathy or with
distant metastasis have experienced an unfavorable course
[11-13].

Although PMC covers carcinomas with a wide range of
biological malignancy, patients once diagnosed with PMC
are uniformly recommended to undergo surgical treatment
according to the current guidelines [14—17]. In the era of
ultrasonographic diagnosis, appropriate treatment strate-
gies are needed for individual patients with PMC, to
identify patients in definite need of surgical treatment and
to avoid overtreatment for the majority of patients with
“innocent cancer.”

At the Cancer Institute Hospital, all patients with PMC
routinely underwent surgery until 1993. In 1999, we pub-
lished the results of a retrospective review of 178 patients
with PMC between 1976 and 1993 to determine prognostic
factors for disease mortality [18]. The most significant risk
factors that affect cause-specific survival were the presence
of clinically apparent (diameter >1 cm) lymph node
metastasis and hoarseness due to recurrent nerve palsy at
the time of diagnosis. All 4 cases of recurrence at the
distant site and 4 cases of cancer-specific death occurred
among the group of 30 patients with symptomatic PMC
who showed cervical lymphadenopathy >1 cm, recurrent
nerve invasion, or both. Conversely, neither distant
metastasis nor cause-specific death was seen in the
remaining 148 patients without those symptoms.

After these results, in 1995, we started a prospective
clinical trial of nonsurgical observation for asymptomatic
PMC based on the informed decision of the patient. The
present study evaluated the validity and safety of this
treatment option. On the other hand, we have continued to
recommend surgery for PMC patients with symptoms due
to metastasis and/or invasion.

As described previously [19-21], our initial surgical
policy for PTC patients differs from most guidelines
adopted recently in the United States and Europe. When a
tumor was limited unilaterally, hemithyroidectomy of the
affected side is the treatment of choice without postoper-
ative radioactive iodine (RAI) ablation. This policy is
based not only on the strict legal regulation of RAI in
Japan, but also on the excellent postoperative outcomes of
patients with low-risk PTC using this treatment modality
[22]. We consider that total thyroidectomy with RAI
therapy and TSH suppression therapy should be conducted
only for patients with high-risk PTC. We previously pro-
posed our own risk-group classification scheme for patients
with PTC excluding PMC [19]. The present study retro-
spectively investigated clinical courses and risk factors for
patients with symptomatic PMC, to discriminate patients
who required aggressive treatment.

Materials and methods

Prospective clinical trial of nonsurgical observation
for patients with asymptomatic PMC

The Cancer Institute Hospital is a tertiary oncology referral
center in Tokyo, Japan. Since 1995, all patients with PMC
diagnosed by US-guided FNA have been evaluated for the
presence of distant metastasis, clinically apparent lym-
phadenopathy (>1 cm), or extrathyroidal invasion using
neck US, chest computed tomography (CT), laryngoscopy,
and so on. For asymptomatic PMC patients, we provide
information regarding the option of nonsurgical observa-
tion rather than immediate surgery. This information
includes: (1) varieties of thyroid cancer and prognosis of
PTC; (2) incidence of PMC by autopsy series or US
screening tests compared with clinical PTC prevalence;
and (3) risk of invasion, metastasis, and malignant trans-
formation during nonsurgical follow-up. If the patient
chooses observation, the tumor is surveyed by palpation,
US, chest radiography or CT, with measurement of serum
thyroglobulin (Tg) levels every 6 or 12 months. We rec-
ommend surgery during follow-up if the patient meets the
following criteria: (1) change in patient preference; (2)
PMC tumor has grown backward from the thyroid, toward
adjacent structures, including the recurrent laryngeal nerve,
trachea, and esophagus; (3) development of clinically
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evident lymph node metastasis or distant metastasis; or (4)
increased tumor size. These protocols were approved by
the ethics committee of the Cancer Institute Hospital.
Written, informed consent is obtained after agreement
based on the informed decision of the patient [23].

Diagnostic US was performed by a single radiologist
(KY) who specializes in thyroid US using both B-mode
(7.5-MHz transducer) and color-Doppler US to evaluate
tumor size, multifocality, border of the tumor (regular or
irregular), calcification pattern (absent, microcalcification,
or coarse calcification), cervical lymph node metastasis,
and blood supply to the tumor (poor or rich). Cytological
diagnosis was made by a cytologist specializing in the
thyroid (MK). She divided cases into two groups: common-
type PTC, or suspected high-grade malignancy with char-
acteristics, such as solid growth pattern or large nuclei.

Statistical analyses were performed by using Student’s ¢
test or the Mann-Whitney test, as appropriate. Frequencies
were compared using the y” test and Fisher’s exact prob-
ability test. Differences were considered significant for
values of p < 0.05.

Retrospective study of treatment outcomes for patients
with symptomatic PMC

During a 31-year period from 1976 through 2006, a total of
57 patients with symptomatic PMC underwent the initial
thyroid surgery at the Cancer Institute Hospital. All
patients had clinically apparent lymph node metasta-
sis >1 cm in diameter. Eight of these patients proved to
have carcinomas associated with hoarseness due to inva-
sion of the recurrent laryngeal nerve by the primary tumor
or metastatic node. In four patients, a clue to detection of
the PMC was awareness of a small primary tumor. Only
one patient showed distant metastasis. This 61-year-old
woman initially showed distant metastasis in the brain, and
metastases in the lungs and bone were subsequently iden-
tified. She also displayed a bulky (5.2 cm) lymph node
metastasis from the 7-mm primary PMC at presentation
and underwent resection of brain metastases, gamma knife
therapy, total thyroidectomy with modified lateral neck
dissection (MND), RAI therapy, TSH suppression, and
periodic injection of bisphosphonate (zoledronic acid). As
of the time of writing, she remains alive with the disease,
3 years after initial diagnosis. However, we excluded this
case from the following analyses, because she had unusu-
ally extended symptoms at presentation.

The present series comprised 28 men and 28 women.
Mean age at initial surgery was 56 (range, 19-80) years.
Mean duration of follow-up was 11 (range, 2-31) years. As
described earlier, we determined the extent of thyroidec-
tomy by preoperative US, and total thyroidectomy was
performed only when the tumor extended to the

@ Springer

contralateral lobe, and/or when nodal metastasis was evi-
dent bilaterally in the neck. Lymph node dissection was
performed on a selective therapeutic basis [21, 24].
Namely, limited dissection of the central compartment was
conducted for patients with lymph node metastasis only in
the central zone or with no metastasis at preoperative
examinations. MND combined with central node dissection
was performed only when the patient was diagnosed with
lateral neck metastasis. Among the 56 patients, total thy-
roidectomy was used for 11 patients and less-than-total
thyroidectomy for 45 patients. As for lymph node dissec-
tion, central zone dissection only was conducted in 9
patients, unilateral MND in 44 patients, and bilateral MND
in 3 patients. All surgeries were macroscopically complete
resections. No patients underwent RAI ablation as a pri-
mary treatment.

In this study, extrathyroidal invasion by the primary
tumor or extranodal invasion by metastatic node was
considered to be present only when the primary tumor or
metastatic lymph node showed definite infiltration to sur-
rounding organs, such as the trachea, esophagus, recurrent
laryngeal nerve, jugular vein, or vagus nerve. Minimal
extension to the sternothyroid muscle or perithyroid soft
tissues or microscopic invasion that can be dissected
sharply and can preserve the organs was not included.
Because the diagnosis of PTC was based on 1988 WHO
classifications [1], patients with poorly differentiated his-
tological components at primary lesion or lymph node also
were included in this series.

Survival curves were determined using the Kaplan-
Meier method, and the statistical significance of differences
was evaluated using the log-rank test. Statistical Analysis
System software (SAS Institute, Cary, NC) was used for
multivariate analysis of prognostic variables according to
the Cox proportional hazards model. Values of p < 0.05
were considered statistically significant.

Results

Outcomes of nonsurgical observation for patients
with asymptomatic PMC

From January 1995 to June 2008, a total of 244 patients
were diagnosed to have asymptomatic PMC at our insti-
tution. Among these, 230 patients (94%) chose to undergo
nonsurgical observation based on the information provided.
The other 14 patients (6%) chose immediate surgery (total
thyroidectomy, n = 1; hemithyroidectomy, n = 11; isth-
musectomy, n = 2; central component lymph node dis-
section in all).

The 230 patients comprised 26 men and 204 women.
Mean age was 54 (range, 23-84) years. The initial
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opportunity to detect PMC was cervical US in 186 patients,
PET in 15 patients, neck or chest CT in 10 patients, magnetic
resonance imaging (MRI) in 1 patient, and palpation in 10
patients. The remaining eight patients were diagnosed with
PMC after neck dissection for other carcinoma including
cancer of the esophagus (n = 3), tongue (n = 3), floor of
the mouth (n = 1), and submandibular salivary gland
(n = 1). These patients showed microscopic cervical lymph
node metastasis of PTC and were proved to have small
primary lesions in the thyroid. Including these 8 patients, 60
patients (26%) suffered from other kinds of carcinoma, such
as carcinoma of the breast (n = 28), lung (n = 6), esopha-
gus (n = 6), stomach (n =15), colon (n =4), tongue
(n = 4) before PMC diagnosis. Among the 230 patients, 48
patients (21%) displayed multiple PMCs, with 2 lesions in
31 patients, 3 lesions in 13 patients, 4 lesions in 3 patients,
and 5 lesions in 1 patient. As of June 2009, a total of 300
PMC lesions in 230 patients had been followed for 1 year or
more. Because three patients have been followed since
before 1995, the longest follow-up period was 17 years. The
mean duration of follow-up was 5 years. Seven patients
were lost to follow-up after 1-7 years of observation. Six
patients died of other disease 1-8 years after the start of
observation (breast cancer, n = 2; ovarian cancer, lung
cancer, colon cancer, and pneumonia, n = 1 each).

Outcomes of nonsurgical observation are shown in
Table 1. Increased or decreased tumor size on US was
defined as a change in maximum diameter of the
tumor >3 mm from the beginning of observation [25].
Fluctuations < 3 mm were regarded as “no change.” After
1-17 years of observation, 22 of 300 lesions (7%) had
increased in size. However, 269 lesions (90%) showed no
change and 9 lesions (3%) had decreased in size. No
patients developed extrathyroidal invasion or distant
metastasis during follow-up, although three patients (1%)
developed apparent nodal metastasis. We recommended
surgery for these three patients and nine patients (4%) in
whom tumor size increased after 1-12 years of follow-up.
Four patients (2%) elected to undergo surgery 1-3 years
after beginning observation, regardless of unchanged tumor
status. Eventually, 16 patients (7%) underwent surgery
despite initially choosing nonsurgical observation. These
patients underwent total thyroidectomy in 2 cases and less-
than-total thyroidectomy in 14 cases. As for lymph node
dissection, unilateral MND was conducted for 2 patients
and central zone dissection was performed for 14 patients.
Postoperative courses were uniformly favorable. No post-
operative complications (recurrent nerve palsy or perma-
nent hypoparathyroidism), cancer recurrence, or cause-
specific deaths were encountered.

Table 1 Nonsurgical observation for asymptomatic papillary microcarcinoma (PMC) of the thyroid

Follow-up  No. of PMC  Change in the maximum diameter of the tumor No. of patients  Reason for surgery
(yr) lesions eventually -
Decrease No change Increase receiving ?ncrhease Lymph r}ode Patient
>3 mm >3 mm surgery in size metastasis preference

1 59 0 56 3 2 1 0 1

2 45 1 42 2 2 1 0 1

3 41 2 36 3 3 0 1 2

4 43 1 39 3 3 2 1 0

5 24 0 22 2 1 0 1 0

6 19 2 15 2 1 1 0 0

7 15 0 14 1 1 1 0 0

8 12 2 8 2 1 1 0 0

9 6 0 5 1 1 1 0 0
10 5 0 5 0 0 0 0 0
11 1 0 1 0 0 0 0 0
12 15 1 12 2 1 1 0 0
13 8 0 7 1 0 0 0 0
14 4 0 4 0 0 0 0 0
15 2 0 2 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 1 0 1 0 0 0 0 0
Total 300 9 (3%) 269 (90%) 22 (7%) 16 9 3 4

Duration of follow-up and outcomes
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Table 2 Relationship between clinical factors and outcomes of nonsurgical observation for asymptomatic papillary microcarcinoma (PMC)

Clinical characteristics Maximum diameter decreased Maximum diameter p value
or unchanged (n = 278) increased (n = 22)
Age at diagnosis (yr) 54.6 £ 105 506 £ 114 <0.05
Male/female ratio 34/244 1721 NS
Duration of follow-up (yr) 45 £36 54 +£36 NS
Maximum diameter of PMC at diagnosis (mm) 8.0+24 85+19 NS
Hashimoto’s thyroiditis (absent/present) 164/112 11/11 NS
Serum thyroglobulin at diagnosis (ng/ml) 56.3 + 168.2 33.6 £ 52.1 NS
Findings in fine-needle aspiration (common-type/high-grade 131/11 1572 NS
malignancy suspected)
Multiple lesions of PMC (absent/present) 165/113 17/5 NS
NS not significant
Bold values indicate statistically significant (p < 0.05)
Er?(li)ifgi a[rf(lltrslj?;z%reipg;c Ultrasonographic findings Maximum diameter decreased Maximum diameter p value
nonsurgical observation for or unchanged (n = 278) increased (n = 22)
as.ymptomvatic papillary Border of tumor
fierocaremona Irregular 225 19 NS
Regular 53 3
Pattern of calcification
No or microcalcification 202 19 NS
Coarse calcification 76 3
o Blood supply
11;] Slz"t T‘gmﬁcjm . Poor 236 9 <0.0001
Bl s il : 0
Clinical factors and US findings that affected the out- Cause-specific survival rate (%)
comes of nonsurgical observation were investigated 100 7
(Tables 2, 3). Asymptomatic PMCs in younger patients _\_\_L\_\
tended to increase in size compared with those in older 80 7
patients. However, sex, duration of follow-up, maximum
diameter of the tumor at diagnosis, presence or absence of 607
Hashimoto’s thyroiditis (anti-Tg and/or anti-thyroid per-
oxidase antibody), serum Tg at diagnosis, findings from 407
FNA, and presence or absence of multiple lesions were not 20+
associated with outcome. As for US, 10 of 33 tumors (30%)
with rich blood supply showed increased tumor size. This 0 : : . . . . .
represented a significantly higher frequency than tumors 0 5 10 15 20 25 30 35

with poor blood supply (4%). Regularity of the tumor
border and calcification pattern were unrelated to
outcomes.

Clinical courses and prognostic factors for patients
with symptomatic PMC

Among the 56 patients with symptomatic PMC, 8 (14%)
died of the disease and 8 died of other diseases (other
cancer, n = 3; cerebrovascular failure, n = 2; asthma,
n = 1; senility, n = 1; complications after vocal cord

@ Springer

Years after initial surgery

Fig. 1 Cause-specific survival curve for patients with symptomatic
papillary microcarcinoma of the thyroid

surgery, n = 1). Cause-specific survival rate (CSS) at 5,
10, and 20 years was 98%, 80%, and 53%, respectively
(Fig. 1). Recurrence of PTC was seen in 21 patients (38%),
with 1 in the remnant thyroid, 12 at the cervical lymph
nodes, and 14 at distant sites. Disease-free survival rate
(DFES) at 5, 10, and 20 years was 75%, 64%, and 55%,
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Years after initial surgery

Fig. 2 Disease-free survival curve for patients with symptomatic
papillary microcarcinoma of the thyroid

respectively (Fig. 2). In 12 patients (21%), extrathyroidal
or extranodal invasion was seen at the following organs:
recurrent laryngeal nerve by primary tumor in 3 cases and
by metastatic lymph node in 5 cases; trachea by primary

tumor in 1 case and by node in 2 cases; esophagus by
primary tumor in 1 case and by node in 2 cases; jugular
vein by node in 3 cases; vagus nerve by node in 1 case; and
sternocleidomastoid muscle by node in 1 case.

The results of both univariate and multivariate analyses
of preoperative or intraoperative (clinical) and postopera-
tive (pathological) factors affecting DFS and CSS are
shown in Tables 4 and 5. Extrathyroidal or extranodal
invasion by the primary tumor or metastatic node, large
lymph node metastasis (>2 cm), and poorly differentiated
component in the primary tumor or metastatic node were
significantly related to adverse outcomes. Other factors,
such as age, sex, primary tumor size, presence of multiple
lesions, and number of metastasized lymph nodes, did not
significantly affect survival. Although differences in CSS
between symptomatic PMC patients with cancer invasion
of adjacent organs or large nodal metastasis >2 cm
(n = 41) and without both of these features (n = 15) were
not significant (p = 0.10), none of the latter group died of
the disease, whereas the 10-year CSS for the former group
was 74% (Fig. 3).

Table 4 Univariate analysis of prognostic factors for patients with symptomatic papillary microcarcinoma of the thyroid

Prognostic factors n No. patients with 10-year p value No. patients who 10-year p value
recurrence DFES (%) died of disease CSS (%)

Sex
Male 28 11 (39%) 56 0.84 3 (11%) 82 0.66
Female 28 10 (36%) 71 5 (18%) 90

Age (yr)
<50 16 7 (44%) 79 0.32 2 (12%) 92 0.18
>50 40 14 (35%) 56 6 (15%) 83

Primary tumor size (mm)
<5 23 7 (30%) 56 0.98 2 (9%) 78 0.85
>5 33 14 (42%) 66 6 (18%) 80

Multiple lesions
Absent 18 5 (28%) 70 0.68 2 (11%) 71 0.96
Present 38 16 (42%) 62 6 (16%) 82

Extrathyroidal or extranodal invasion
Absent 44 13 (30%) 74 0.0027 3 (7%) 92 0.0014
Present 12 8 (67%) 31 5 (42%) 44

No. metastasized lymph nodes
<5 30 12 (40%) 48 0.12 6 (20%) 66 0.076
>5 26 9 (35%) 77 2 (8%) 91

Maximum diameter of lymph node metastasis (mm)
<20 18 4 (22%) 90 0.085 1 (6%) 90 0.24
>20 38 17 (45%) 53 7 (18%) 75

Poorly differentiated components
Absent 48 14 (29%) 75 0.0002 4 (8%) 90 0.0061
Present 8 7 (88%) 12 4 (50%) 36

DFS disease-free survival, CSS cause-specific survival

Bold values indicate statistically significant (p < 0.05)
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Table 5 Multivariate analysis of preoperative or intraoperative and postoperative prognostic factors for patients with symptomatic papillary

microcarcinoma

Disease-free survival

Cause-specific survival

Relative 95% confidence p value Relative 95% confidence p value
risk interval risk interval
Preoperative or intraoperative prognostic factors
Female 0.8 0.3-2.1 0.65 0.8 0.1-5.1 0.77
Age >50 years 1.1 0.4-3.5 0.81 1.3 0.1-15.3 0.86
Tumor size >5 mm 1.5 0.54.0 0.46 2.4 0.3-19.3 0.40
Presence of multiple lesions 1.1 0.4-3.1 0.88 1.1 0.2-5.6 0.94
Presence of extrathyroidal or extranodal invasion 4.2 1.5-11.9 0.0068 10.5 1.5-74.6 0.019
Lymph node metastasis >20 mm 32 1.0-10.1 0.049 4.5 0.542.1 0.19
Postoperative prognostic factors
>5 metastasized lymph nodes 0.6 0.2-1.5 0.27 0.3 0.1-1.7 0.19
Presence of poorly differentiated components 4.5 1.7-11.9 0.0020 5.0 1.1-23.3 0.038
Bold values indicate statistically significant (p < 0.05)
Cause-specific survival rate (%) Regardless of these excellent results, most patients diag-
100 nosed with PTC in western countries now undergo total
| Ex(-)and LN(-) thyroidectomy, even if the cancer is microcarcinoma [27—
80 32]. Total thyroidectomy has a small but significant risk of
operative complications, such as permanent hypoparathy-
60 Ex(+) or IN(+) roidism. In addition, these policies commit the patient to a
204 lifetime sentence of thyroid hormone replacement therapy.
Cady, one of the first proponents of risk-group definitions
20 - for differentiated thyroid carcinoma, often has claimed that
“punishment has to fit the crime” and has cautioned
0 . . : . . : . against overtreatment for low-risk PTC [33]. In the era
0 5 10 15 20 25 30 35 when periodic health screening is gaining interest among

Years after initial surgery

Fig. 3 Comparison of cause-specific survival curves between
patients with extrathyroidal or extranodal invasion (Ex) or large
nodal metastasis >2 cm (LN) and patients without those features

Discussion

Davies et al. recently reported that the incidence of thyroid
cancer in the United States increased from 3.6 per 100,000
in 1973 to 8.7 per 100,000 in 2002, representing a 2.4-fold
increase [26]. The increasing incidence of thyroid cancer is
predominantly due to the increased detection of small,
subclinical PTCs. Indeed, mortality from thyroid cancer
has remained stable during these 30 years. According to a
recent meta-analysis by Roti et al., cancer-related death has
rarely been reported in patients with PMC, corresponding
to 32 of 9,379 patients (0.34%), and distant metastasis at
diagnosis was seen in only 35 of 9,313 patients (0.37%)
[27]. Furthermore, local/lymph node recurrences and
recurrences at distant sites were seen in 231 (2.4%) and
26 (0.27%) of 9,379 patients with PMC, respectively.

@ Springer

the general population and sophisticated diagnostic proce-
dures are improving, we have to establish adequate diag-
nostic and therapeutic strategies for patients with PTC
based on individual risk of cancer-related morbidity and
mortality. Particularly for patients with PMC, a more
deliberate approach to avoid unnecessary investigations
and surgery is needed.

Thus far, several studies have analyzed risk factors
related to recurrence for patients with PMC. Roti et al.
summarized that the following factors were important:
younger age; clinically overt cancer; cancer multifocality;
and lymph node involvement at diagnosis [27]. Few studies
have been conducted to discriminate life-threatening fac-
tors in patients with PMC as of late, because very few
patients die of this disease [9, 10, 28, 34, 35]. We per-
formed a study analyzing risk factors related to 4 deaths
among 178 patients with PMC and concluded that the most
significant risk factors impacting cause-specific survival
were symptoms resulting from metastasis and/or invasion
[18]. Ito et al. also emphasized that PMC with clinically
apparent metastasis, particularly in the lateral neck, shows
aggressive biological behavior [36, 37]. In contrast, nodal
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Fig. 4 Our system for recognizing three types of papillary microcarcinoma and determining treatment strategy

metastasis that is only detected pathologically does not
adversely affect the prognosis of PMC patients.
Combining these results with other evidence, such as the
great discrepancy between the prevalence of latent or
incidental PMC, we have reached the conclusion that three
biologically different kinds of PMC exist and should be
treated individually (Fig. 4). Type I comprises incidentally
detected asymptomatic PMC, which remains harmless
throughout the life of the patient. This is regarded as the
lowest-risk cancer and nonsurgical observation with peri-
odic US is feasible. Type Il represents the early stage of the
usual low-risk PTC and is sometimes accompanied by
small lymph node metastasis and/or minimal invasion, but
does not usually progress to a life-threatening cancer.
Conservative surgery (hemithyroidectomy if the tumor is
localized unilaterally) is recommended when an increase in
size or development of clinically apparent lymph node
metastasis is noted. Type III is a high-risk cancer
accounting for some small proportion of clinically symp-
tomatic PMCs. That is to say, size is not a criterion of
safety; PTCs measuring < 1 cm include both truly
aggressive neoplasms and clinically insignificant tumors.
To confirm these hypotheses, we started a prospective
clinical trial of nonsurgical observation for patients with
asymptomatic PMC in 1995. As a result, 7% of patients
eventually underwent surgery; however, no adverse

outcomes, such as extrathyroidal invasion, distant metas-
tasis, or anaplastic transformation, were seen among 300
lesions in 230 patients during 1-17 years of conservative
follow-up. A similar trial was undertaken at Kuma Hospital
in Japan. In 2003, they reported the results of an obser-
vation trial performed on 162 patients (22%) from 732
candidates [38]. The follow-up period ranged from 18 to
113 months, and >70% of patients showed no change in
lesion size. In addition, no cases showing distant metastasis
or extrathyroidal invasion were encountered, although
1.2% of patients developed lymph node metastasis and
subsequently underwent surgery. Among patients with
asymptomatic PMC, approximately 95% would be type I,
and another 5% show type II and can be treated using
conservative surgery. Although a much larger number of
patients with longer follow-up is needed, we presently feel
that nonsurgical observation based on the informed deci-
sion of the patient is feasible and seems to represent an
attractive alternative to surgery, as long as the PMC
remains asymptomatic.

As factors predicting outcomes of nonsurgical observa-
tion for patients with asymptomatic PMC, younger age and
rich blood supply to the tumor proved to be related to
increases in tumor size in our study. Among patients with
PTC, an inverse correlation is usually seen between age and
prognosis [19, 39—41]. However, PMC at a younger age
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might reserve some potential for growth to some extent.
Cappelli et al. also noted the presence of intranodular vas-
cularity as a predictor of unfavorable outcome in patients
with PMC [30]. Biological aggressiveness of PMC may be
reflected in not only Doppler US findings, but also in 'F-
fluorodeoxyglucose (FDG)-PET uptake. Although PMCs
initially detected by PET did not show significantly differ-
ent courses compared with other cases (data not shown), an
investigation of relationships between standard uptake
value of FDG-PET in PMC and outcomes would be of great
interest. Fukunaga and Yatani pointed out that the preva-
lence of the sclerosing variant decreases with larger tumors
and suggested sclerosis as a defensive mechanism pre-
venting tumor growth [5]. In our series, all 14 PMC lesions
with completely sclerosing tumor border seen on US
showed no change in tumor size. PMC with an ill-defined
edge on US reportedly shows poorer DFS than PMC
without such features [42]. However, our data did not show
any significant relationship between appearance of the
tumor border on US and outcomes of nonsurgical obser-
vation. Some investigators have stressed that intrathyroidal
spread or multicentricity of PMC lesions is of considerable
prognostic importance [27, 28, 34]. Our data did not show
any significant relationship between this factor and changes
in tumor size; however, two of three patients who developed
clinically apparent lymph node metastasis during follow-up
showed multiple lesions of PMC.

As for symptomatic PMC, Sanders and Rossi reported
the therapeutic outcomes of 92 cases of occult well-dif-
ferentiated carcinoma presenting with cervical adenopathy
without palpable thyroid mass [12]. Cause-specific mor-
tality was seen in five patients at the median follow-up of
18 years and all belonged to the older patient group
(women >50 years, men >40 years). In the present series
of 56 patients with symptomatic PMC, 10-year CSS was
80%, even when a patient with distant metastasis at pre-
sentation was excluded. In particular, PMCs with extra-
thyroidal invasion, including invasion by both primary
lesion and metastatic node, bulky (>2 cm) lymph node
metastasis or poorly differentiated components correspond
to Type I tumors. These PMCs definitely fall within the
high-risk group of PTC, despite the small size of the pri-
mary lesion. Patients with such lesions might benefit from
aggressive treatment, such as total thyroidectomy with RAI
treatment and TSH suppression.

Investigations have been initiated recently to differen-
tiate high-risk PTC from low-risk PTC using genetic
markers, such as BRAF mutation [43, 44]. Before new
markers can be developed to more precisely predict
patients who are likely to be harmed by their disease and
those who will live unaffected by the disease, our classi-
fication and individualized strategy for PMC may offer
substantial clinical utility.
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