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10.1  Background

The definition of papillary microcarcinoma (PMC) by the 
WHO is papillary thyroid carcinoma (PTC) measuring 
10  mm or less regardless of extension to adjacent organs 
(Ex), clinical lymph node metastasis (N), and distant metas-
tasis (M). Low-risk PMC is defined as PMC without Ex, N, 
or M. Recent development of imaging techniques, especially 
ultrasound examination, has enabled us to detect small nod-
ules measuring 3  mm or less. Additionally, ultrasound- 
guided fine needle aspiration cytology (FNAC) facilitated 
diagnosis of small nodules detected by ultrasound. Because 
of the prevalence of these techniques, PMC has been very 
frequently detected and diagnosed. Largely due to these 
developments, the incidence of thyroid cancer, especially of 
small PTC, is increasing globally without an increase in thy-
roid cancer mortality.

In the past, PMC was frequently found in autopsy studies 
as latent carcinoma, and previous reports demonstrated that 
latent PMCs measuring 3–10 mm, which would be detect-
able by ultrasound examinations, were found in as much as 
0.5–5.2% of study subjects [1]. Takebe et  al. detected and 
diagnosed thyroid carcinoma by ultrasound screening and 
FNAC in 3.5% of women aged 30 years or older, and most 
were PMC [2]. This incidence was 1000 times higher than 
the prevalence of clinical thyroid carcinoma reported at that 
time and was not divergent from the incidence of latent thy-
roid carcinoma in previous autopsy studies. These facts 
strongly suggest that a very small proportion of PMCs grow 
and become a clinical disease over a long time period.

10.2  History of Active Surveillance for PMC

Based on the findings detailed above, in 1993, Dr. Miyauchi 
hypothesized that most PMCs stay small and are harmless to 
patients. He doubted the belief common at that time that PMCs 
are an early stage of clinical disease and should immediately 
be treated surgically. Although no data about the natural his-
tory of PMCs was available, he hypothesized that most PMCs 
do not grow or grow very slowly and that surgical treatment 
for all PMCs might result in more harm than good.

Of course, not all PMCs remain stable and latent. All 
advanced thyroid cancers were small cancers in the begin-
ning. However, there were no markers predicting the future 
progression of PMCs at that time, a situation that contin-
ues to this day. As a result, active surveillance (AS) is the 
only method available for discriminating PMCs showing 
disease progression from others. In 1993, Dr. Miyauchi 
proposed AS without immediate surgery for low-risk PMC 
at a doctors’ meeting at Kuma Hospital. He considered that 
surgical treatment after the appearance of signs of progres-
sion such as enlargement and novel appearance of N 
detected on ultrasound would not be too late. A clinical 
study of AS for low- risk PMCs was initiated after the 
approval of the trial by doctors at Kuma Hospital. Two 
years later, in 1995, the Cancer Institute Hospital (Tokyo, 
Japan) also started AS for low-risk PMC based on concepts 
similar to ours.

10.3  Recent Increase in the Incidence 
of Thyroid Carcinoma  
But Not in Mortality

A great difference has been reported between trends in the 
incidence and mortality of thyroid carcinoma in various 
countries [3–6]. In the United States, the incidence of thyroid 
carcinoma increased by 2.4-fold between 1973 and 2002 and 
2.9-fold between 1975 and 2009 [3, 4]. In South Korea, the 
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incidence of thyroid carcinoma increased as much as 15-fold 
between 1993 and 2011 [5]. Increased incidence of thyroid 
carcinoma was also reported in Italy, France, England, 
Scotland, Australia, and Nordic countries [6].

However the mortality of thyroid carcinoma was stable 
during the duration of these studies. In the United States, the 
increased incidence of small papillary carcinoma, including 
PMC, was also reported [3, 4], which was the reason for the 
difference in the trends of incidence and mortality. These 
data indicated that many harmless small carcinomas, includ-
ing low-risk PMCs, were detected and diagnosed by ultra-
sound and ultrasound-guided FNAC and surgically treated 
immediately after diagnosis.

10.4  Exclusion Criteria of AS for PMC

There are two types of contraindication for AS (Table 10.1). 
One is the presence of clinically high-risk features. The pres-
ence of N or, although very rare, M on imaging studies should 
be immediately treated as advanced PTC. Patients with recur-

rent laryngeal nerve paralysis because of PMC located on the 
course of the nerve are also strong candidates for immediate 
surgery (Fig. 10.1a). Although rare, PMCs with high-grade 
malignancy on cytology, such as those with suspected tall-
cell variant, and poorly differentiated carcinoma should be 
operated on rather than undergoing AS. It goes without say-
ing that PMCs that show signs of progression during AS 
should be surgically treated. Finally, observation of the fol-
lowing features renders cases unsuitable for AS, although it is 
not clear whether such tumors are biologically aggressive. We 
cautiously include PMCs attaching the trachea or located on 

a

b

Fig. 10.1 (a) PMC with clinically apparent lymph node metastasis. (b) PMC with left vocal cord paralysis due to carcinoma invasion

Table 10.1 Contraindications for the active surveillance of PMC

Type Contraindications
Clinically 
high-risk features

1. N1 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 showing progression signs during AS

A feature 
unsuitable for AS

Tumors possibly invade the trachea or recurrent 
laryngeal nerve on imaging studies
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the course of the recurrent laryngeal nerve on imaging studies 
in the contraindication category (Fig. 10.1b, c).

Multiplicity of PMCs and the presence of family history 
of differentiated thyroid carcinoma are not included in the 
contraindications. It is known that the incidence of multiplic-
ity is higher in PTC with family history than in PTC without. 
We also know that multiple PMCs without clinical node 
metastasis are more likely to show microscopic N than soli-
tary PMCs [7]. Thus, positive family history or multiple foci 
might be mild risk factors. However, if these were included 
in the category recommending immediate surgery, the inci-
dence of total thyroidectomy would be substantially higher, 
resulting in higher incidence of surgical complication such 
as hypoparathyroidism and recurrent laryngeal nerve paraly-
sis. We speculated that this drawback would outweigh the 
merit of immediate surgery. With these considerations, we 
did not include these features as contraindications for AS 
category. Our recent study showed these features were not 
significant factors of PMC progression [8].

10.5  Practice of AS for Low-Risk PMC

The algorithm in our practice of AS for low-risk PMC is 
summarized in Fig.  10.2. The newest American Thyroid 
Association (ATA) guidelines (2015) do not require FNAC 
for nodules suspected of PMC unless they have features 
indicative of high risk, such as N and/or M [9]. In our institu-
tions, we diagnose PMC measuring 5  mm or larger with 
FNAC and notify patients of the diagnosis.

There are two reasons for this. The size cutoff on per-
forming FNAB for thyroid nodules with suspicious sono-

graphic features is 5 mm in the guidelines published by the 
Japan Association of Breast and Thyroid Sonology. At pres-
ent, this is the only guideline on performing FNAC on thy-
roid nodules in Japan. If we do not diagnose PMC with 
cytology, patients might see other doctors in other hospitals. 
The doctors might perform FNAC and tell the patients that 
Kuma Hospital missed the diagnosis and that they should 
undergo surgery. Such a situation would be unhappy for both 
Kuma Hospital and the patients. The other reason is that the 
diagnosis of PMC should encourage patients to visit the hos-
pital for regular checkups. Without the diagnosis of malig-
nancy, it could be difficult to convince patients to have 
regular checkups. We think that regular follow-up is neces-
sary, since some PMCs do show disease progression.

Before starting AS, accurate evaluation of PMC is manda-
tory to determine whether it is suitable for AS based on ultra-
sound and, if necessary, on CT scan. The most important 
issue is the location of tumor. Careful evaluation is needed 
especially when the tumor is located on the dorsal side and 
near to the recurrent laryngeal nerve or it touches the trachea. 
For PMC with coarse strong echoes causing strong acoustic 
shadows, evaluation by CT scan is more useful than that by 
ultrasound. Also, evaluation of regional lymph nodes is 
important. FNAC for suspicious nodes and thyroglobulin 
(Tg) measurement of the washout of the needle [10] is very 
useful to confirm node metastasis. If patients are diagnosed 
as positive for node metastasis, they should undergo immedi-
ate surgery.

In the past, we presented two management options, AS 
and surgery, almost equally to the patients and asked them to 
choose between them. This is because there was little 
 evidence of the appropriateness of AS. At present, however, 
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Fig. 10.2 Management flow 
for patients with low-risk 
PMC
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we can recommend AS as the first line of management for 
low- risk PMC because there is now sufficient evidence.

Patients who decided to undergo AS were followed up by 
ultrasound 6 months after the diagnosis of PMC and at least 
once per year thereafter to check for signs of progression, 
such as enlargement or novel appearance of node metastasis. 
If suspicious nodes are detected by FNAC, Tg measurement 
of the washout of needles is useful for diagnosis of metasta-
sis, as described above. This technique is useful especially 
for the nodes in the lateral compartment.

During AS, surgery is recommended and performed if any 
signs of progression are detected; otherwise, patients undergo 
continued AS.  Surgery is recommended when tumor size 
increases by 3 mm or more as compared to the initial size. If 
patients prefer, however, AS can be continued until tumor 
size reaches 13 mm. PMCs with novel appearance of N are, 
of course, strong candidates for immediate surgery.

10.6  Data Accumulation of AS

The first report of AS was published in 2003 from Kuma 
Hospital, demonstrating that more than 70% of PMC did not 
change or decreased in size compared to the size at the initia-
tion of AS [11]. The second report, published in 2010, had 340 
enrolled patients [12]. In that study, we demonstrated that PMC 
in patients aged 45 years or younger tended to be more progres-
sive, although no statistical difference could be established. 
Other clinicopathological features such as gender, family his-
tory, and multiplicity did not relate to PMC progression.

In 2014, we published the third manuscript, which 
enrolled as many as 1235 patients [8]. Here, we showed that 
only 8% and 3.8% of patients showed an enlargement of 
≥3  mm and novel appearance of node metastasis, respec-
tively, after 10 years of AS for. In that study, we demon-

strated the significant relationship between age and PMC 
progression. Old age was a known important prognostic 
 factor of PTC, and in our previous study for M0 PTC, old age 
(≥55 years) was the most important predictor of carcinoma 
death of patients [13]. Later, we also showed that young age 
(<30 years) and old age (≥60 years) independently affected 
disease-free survival, but only old age was a predictor of car-
cinoma death [14]. These suggest that older patients with 
clinical PTC have a poorer prognosis than younger patients.

In 2013, Miyauchi et al. demonstrated that the percentages 
of biochemically persistent disease (BPD) of PTC patients 
who underwent total thyroidectomy were significantly higher 
among patients <40 years and those ≥60 years compared to 
patients aged 40–60 years. The incidence of patients with thy-
roglobulin doubling time (Tg-DT) < 2 years among the BPD 
patients increased with age [15]. Therefore, we considered 
that the cutoff ages at 40 and 60 years are appropriate for 
evaluating the biological characteristics of PTC. Therefore, in 
a 2014 study about PMC, we divided patient age into three 
categories: young age (<40 years), middle age (40–59 years), 
and old age (≥60 years) [8]. We then investigated the relation-
ship between age and PMC progression.

Unlike clinical PTC, the incidence of enlargement and 
novel appearance of node metastasis was significantly high in 
young patients and then decreased from young to old patients 
by the Kaplan-Meier method. Also, in multivariate analysis, 
young age was an independent predictor of size enlargement 
and novel appearance of node metastasis, whereas gender, 
family history, and multiplicity were not. Although clinical 
PTC in older patients is more likely to progress, low-risk 
PMCs in older patients are excellent candidates for AS.

The Cancer Institute Hospital published their first study in 
2010 showing that only 7% of 300 lesions of low-risk PMCs 
enlarged and that among 230 patients, only 1% showed a 
novel appearance of node metastasis during AS [16]. Studies 

Table 10.2 Findings of active surveillance 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 enlargement and novel  

node metastasis, respectively, at 10-year observation [8]
2.  PMCs of young patients are likely to progress and those of old 

patients are most unlikely to grow [8]
3.  None of the patients who underwent surgery after the detection  

of signs of progression showed significant recurrence or died  
of PTC [8]

4.  Ki-67 LI was higher in PMC resected due to tumor enlargement  
than in PMC without tumor enlargement [21]

5.  Only 8% of patients showed PMC progression during pregnancy,  
and rescue surgery after delivery was successful [24]

6.  Severe unfavorable events of surgery such as permanent vocal  
cord paralysis and permanent hypoparathyroidism occurred in  
0.2% and 1.6% of patients, respectively, who underwent immediate 
surgery [25]

7.  The total cost of immediate surgery, including the costs for salvage 
surgery and postoperative care for 10 years, was 4.1 times the total  
cost of 10-year management for active surveillance [26]

1.  Of 230 patients (300 lesions), 7% and 1% showed size enlargement 
and novel node metastasis, respectively, during observation [16]

2.  None of the patients who underwent surgery after the detection 
of progression signs showed significant recurrence or died of 
PTC [16]

3.  PMCs with rich blood supply or lack of strong calcification on 
ultrasound were signs of high growth activity. Rich vascularity 
often decreased over time [18]

4.  The TSH value was not linked to the progression of PMC during 
observation [20]
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from the two institutions showed that the incidence of PMC 
progression during AS was low and, most importantly, that 
none of the patients showed M or died of PMC during 
AS. Also, studies from both institutions demonstrated that 
surgery after the detection of progression signs was not too 
late and that no life-threatening recurrence was detected 
thereafter. These are important points for adopting an AS 
policy as a management option for low-risk PMCs. The 
important findings of active surveillance from two institu-
tions are summarized in Table 10.2.

Regarding the findings that 3.8% of our series showed a 
novel appearance of node metastasis at 10-year AS [8], one 
may think that this represents a failure of AS. However, if these 
patients had been surgically treated at their presentation, they 
would have undergone hemithyroidectomy with or without 
paratracheal node dissection. This surgical design would have 
been unlikely to prevent recurrence of N after surgery, and 
these patients may have required a second surgery, which is 
complete total thyroidectomy with therapeutic modified radical 
neck dissection. We think that one surgery, total thyroidectomy 
with modified neck dissection, is better than two surgeries, 
because their outcomes would be similarly excellent [17].

10.7  Other Findings Related to AS of PMC

10.7.1  Relationship Between Ultrasound 
Findings and PMC Progression

Two previous studies focused on carcinoma growth and 
ultrasound features. Fukuoka et al. showed that initially rich 
vascularity had a significantly higher rate of tumor enlarge-
ment. However, they also demonstrated that the vascularity 
of the majority of tumors decreased during AS [18]. Strong 
calcification and poor vascularity at the initial examination 
were independently related to nonprogressive disease. 
Meanwhile, Ito et al. showed that PMC with ill-defined edge 
on ultrasound examination was likely to show recurrence 
after initial surgery [19]. However, no life-threatening recur-
rence was detected after surgery (either just after diagnosis 
or after AS), indicating that these features do not preclude 
physicians and patients from choosing AS for PMC.

10.7.2  TSH Suppression for PMC Under AS

Regarding TSH suppression, two institutions demonstrated 
discrepant findings. Sugitani et  al. at the Cancer Institute 
Hospital showed that TSH value was not related to PMC pro-
gression [20]. In contrast, we occasionally set TSH value at 
low normal by l-thyroxine administration for young patients 
who underwent AS and showed that, although the number of 
patients who underwent TSH suppression was small, none of 

them showed PMC progression [8]. No comparative studies 
have been done, and therefore, evidence is scarce regarding 
this point. However, mild TSH suppression could be useful 
when performing AS for young PMC patients. Most of the 
patients at the Cancer Institute Hospital were older, because 
of the character of the hospital, with lower possibility of dis-
ease progression, which may at least in part explain the dis-
crepancy of findings between the Cancer Institute Hospital 
and Kuma Hospital.

10.7.3  Lack of Molecular Markers Predicting 
PMC Progression

Even now, no markers have been identified that predict PMC 
progression at the time of cytological examination. 
Hirokawa et al. reported that the Ki-67 labeling index was 
higher in PMCs surgically removed after enlargement dur-
ing AS than in those without enlargement on histopathologi-
cal examinations; however, this was not evaluated in 
preoperative FNAC specimens [21]. Recently, Xing et  al. 
reported that BRAF mutation and TERT mutation of clinical 
PTC showed significant prognostic value [22]. We showed 
that the combination of these mutations and Ki-67 labeling 
index discriminated the prognosis more clearly in clinical 
PTC [23]. However, we were not able to detect TERT muta-
tion in any of surgical specimens of PMCs that showed 
tumor enlargement or novel N or stable disease, indicating 
that mutation analyses of these genes on fine needle aspira-
tion specimen of PMCs are unlikely to predict progression 
of the tumors [24].

10.7.4  Relationship Between PMC Progression 
and Pregnancy

It is an important clinical question how to manage PMC in 
young women who might be pregnant. The first study from our 
institution showed that 49.4% of PMCs progressed during 
pregnancy [25]. However, later, we found that there was a 
strong selection bias in enrolled patients in this study. We then 
published a second report about this issue after rechecking the 
records of all female patients aged 50 or younger. We found that 
only 4 patients (8%) of the 50 patients with 51 events of preg-
nancy and delivery showed enlargement ≥3  mm and none 
showed novel appearance of node metastasis during pregnancy. 
Only two of the four patients who showed tumor enlargement 
during pregnancy underwent surgery after delivery [26]. The 
remaining two were kept on AS, since their tumors did not 
grow after the delivery. Taken together, low-risk PMCs in 
young female patients that might be pregnant can still be candi-
dates for AS. Even though some of PMCs might increase in size 
during pregnancy, surgery after delivery will not be too late.

10 Management of Papillary Microcarcinoma of the Thyroid  with A Short Column 
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10.7.5  Unfavorable Events of Surgery

One may think that surgery of low-risk PMC would be an 
easy procedure with no significant complications. However, 
Oda et  al. showed that severe unfavorable events, such as 
permanent vocal cord paralysis and permanent hypoparathy-
roidism, occurred in 0.2% and 1.6% of patients, respectively, 
who underwent immediate surgery for low-risk PMC at 
Kuma Hospital, a center for thyroid disease [27]. All  surgeons 
at Kuma Hospital are thyroid surgery experts, but even so 
such unfavorable events occurred. Patients receiving treat-
ment by surgeons who do not specialize in thyroid surgery 
are likely to have a much higher incidence of such unfavor-
able events.

10.7.6  Medical Costs

Medical costs for AS and immediate surgery vary by coun-
try. In Japan, total cost of immediate surgery and postopera-
tive care for 10 years (including prescription of medicine 
such as L-thyroxine) was US$8437/person, which was 4.1 
times higher than the total cost of 10-year management for 
AS ($2052/person) [28]. Medical cost is an important issue 
for both society and patients. Costs for examinations, surger-
ies, and medical prescriptions differ substantially based on 
country. Insurance coverage also varies greatly according to 
country. To estimate the costs in one’s location, the flow 
model and cost table provided here can be used to calculate 
expenses [28].

10.7.7  Estimation of Lifetime Probability 
of Disease Progression of PMC on AS

As mentioned previously, at 10 years of AS, 8% and 3.8% of 
our patients showed tumor enlargement and appearance of 
nodal metastasis, respectively. With these data, one might 
argue that AS is a merely procrastinating surgery.

We also showed that the disease progression rates were 
significantly lower in older patients than in younger patients. 
After 10 years of surveillance, patients get 10 years older; 
thus, the risk of progression would decrease over time. We 
estimated the lifetime probabilities of disease progression 
with age decade-specific progression rates. The estimates 
were 48.9% in patients in their 20s at presentation, and 
26.7% for those in their 30s; values continued to decrease 
markedly with age at presentation. These findings indicate 
that more than half of patients in their 20s and about 75% of 
those in their 30s will not require surgery in their lifetimes. 
Older patients are less likely to require surgery [29].

10.8  AS as a First-Line Management 
for Low-Risk PMC

In the past, we presented patients with low-risk PMC with 
two options, AS and immediate surgery, and asked them to 
choose one. This was because, at the initiation of AS, we had 
no available evidence on its outcomes. At present, however, 
adequate data have been accumulated, and, thus, we recom-
mend AS as a first-line management. The most important 
issue is that while surgery was performed after the detection 
of progression, none of the patients showed significant recur-
rence or died of thyroid carcinoma.

One important issue is the diagnosis of PMC for suspi-
cious nodules on cytology. Although ATA guidelines recom-
mend not diagnosing suspicious nodules by FNAC, it is, at 
least in our opinion, mandatory to encourage patients to visit 
the hospital regularly. Otherwise, patients may quit coming 
to hospital and if their carcinomas progress, the outcome is 
likely to be poor. At our institution, we send letters to patients 
who have not visited the hospital for more than 18 months. 
AS is a safe procedure only when patients visit the hospital 
consistently at least once a year.

AS for low-risk PMC is safe and much more beneficial 
for patients than immediate surgery. AS should be the first- 
line of management if PMC is diagnosed on cytology at the 
beginning and patients understand their own disease and 
unfailingly visit the hospital for checkups.

Short Column: Management of Tumors Diagnosed  
as Follicular Neoplasm on Cytology
The issue of how best to manage nodules diagnosed as 
follicular neoplasm on cytology remains a subject of 
debate. It is very difficult to distinguish between benign 
follicular adenoma and follicular carcinoma by cytologi-
cal examination. Usually, the final diagnosis has been 
based on a pathological examination after surgery. The 
previous edition of American Thyroid Association (ATA) 
guidelines published in 2009 [1] recommend that a lobec-
tomy or total thyroidectomy should be considered if the 
cytology results indicate a follicular neoplasm in a tumor 
that is not functioning autonomously. In addition, if the 
cytology reading indicates a Hürthle cell tumor, either a 
lobectomy or total thyroidectomy is recommended, 
depending on the lesion’s size and other factors.

In that era, surgical treatment was recommended 
rather strongly for both diagnosis and treatment (viz., 
diagnostic surgical excision). In the newest ATA guide-
lines, molecular testing, namely, a seven-gen panel of 
mutations including BRAF, RAS, RET/PTC, and 
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PPARgamma, is recommended for nodules diagnosed 
as FN/SFN in the Bethesda system [2]. If molecular 
testing is either not performed or inconclusive, surgical 
excision may be considered for the removal and defini-
tive diagnosis of the nodules. However, molecular test-
ing is expensive and not commonly available in many 
countries other than the United States.

We previously investigated the diagnosis and surgi-
cal indications of Hürthle cell tumors at our institution 
[3]. Of 998 patients cytologically diagnosed as having 
Hürthle cell tumors, 426 underwent surgery, and 66 
(15%) of those cases were diagnosed as malignancies. 
In a univariate analysis, serum thyroglobulin (Tg) lev-
els (>500 ng/dL) for anti-Tg antibody- negative patients, 
tumor size >4 cm, and US class ≥3 based on our diag-
nostic criteria (Kuma Hospital US  classification indi-
cating risk of malignancy [4]) each significantly 
predicted a malignant histology. On multivariate anal-
ysis, US class and tumor size were independent predic-
tors of malignant histology.

Although the ATA guidelines recommend immedi-
ate surgery for Hürthle cell carcinoma, the disease-free 
and cause- specific survival rates of Hürthle cell carci-
noma did not differ from non-Hürthle cell carcinoma, 
at least in Japan [5, 6]. Therefore, in Japan, the diagno-
sis of Hürthle cell tumor based on cytology alone is not 
an indication for surgery.

A study of entire follicular tumors in our series is 
yet to be performed, but of 2115 patients with a soli-
tary nodule that were cytologically diagnosed at our 
institution as follicular tumor, 1075 underwent sur-
gery. One hundred and eighty- four (8.7%) of these 
were pathologically diagnosed as malignancy. Indeed, 
the surgical indications of tumors diagnosed as follicu-
lar neoplasm on cytology vary to some extent among 
the attending physicians at our institution. However, 
tumor size is one of the important factors. The inci-
dence of carcinoma increases with tumor size, and if it 
is follicular carcinoma, large size (>4 cm) predicted a 
poor prognosis in our study [5].

Age is also an important factor of follicular carci-
noma. Old age is a predictor of carcinoma death in fol-
licular carcinoma cases [5]. However, we have no data 
regarding whether the incidence of carcinoma in fol-
licular neoplasms increases with age. Since it is rare 
that follicular carcinoma is diagnosed on cytology, it is 
doubtful whether, without other features such as large 
size, follicular neoplasms in elderly patients are strong 
candidates for surgical treatment.

Performing surgery, including diagnostic surgical 
excision, for all nodules diagnosed with follicular neo-
plasm on cytology is definitely an overtreatment. In 
practice, the strongest indicator of surgery for follicu-
lar neoplasms is tumor size. At our institution, we nor-
mally consider surgery for follicular neoplasms larger 
than 3 cm. We usually recommend surgery for nodules 
larger than 4 cm even though it is cytologically sus-
pected as—not diagnosed as—follicular neoplasms. 
Ultrasound findings are helpful for deciding surgical 
treatment. Further studies of large numbers of patients 
are necessary, but at this stage, surgery for follicular 
neoplasm should be considered based on tumor size 
and ultrasound features (US class ≥3).
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