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Abstract
Background and aims Despite the overall excellent prog-
nosis for patients with thyroid papillary microcarcinoma
(PMC), these tumors are associated with lymph node
metastasis. The aim of this study is to identify the rate of
lymph node metastasis and evaluate the clinical and
pathological factors affecting metastasis in thyroid PMC.
Methods Among 475 patients with papillary thyroid carci-
noma treated between 1990 and 2003, 81 patients (17%)
were diagnosed as PMC and the records of these patients
were evaluated retrospectively. Clinicopathologic features
were evaluated by univariate and multivariate analyses.
Results According to age, metastases, extent, and size risk
definition, all patients were in low-risk group. Lymph node
metastases were determined in 12.3% of patients. Mean
follow-up was 7 years (range from 28 to 192 months). Ten-
year disease-free and overall survival rates were 97 and
100%, respectively. Both multifocality and thyroid capsular
invasion were found to be independent risk factors for
lymph node metastasis by multivariate analysis.
Conclusion Patients with thyroid PMC in low-risk group
with multifocal tumors and with capsule invasion may have
increased risk of lymph node metastasis, and must be
considered in follow-up of the patients who have these
factors.
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Introduction

According to World Health Organization classification, thyroid
papillary microcarcinoma (PMC) is defined as tumors smaller
than 1 cm in diameter [1]. Most of these tumors are
nonpalpable and cannot be identified clinically. In the past,
most of the PMCs were determined in thyroidectomy speci-
mens because of benign pathologies or in autopsies of patients
died because of nonthyroid causes incidentally. However,
recently, with ultrasonography-guided fine needle aspiration
biopsy, the number of patients diagnosed and treated increased
significantly [2]. It has been reported that PMC incidence is as
high as 35% in autopsy series; it is probable that the behavior
of these tumors are mostly benign [3–7]. The mortality rate of
PMC is reported as 0–1% in the literature [8–11]. Locore-
gional recurrence or distant metastasis can be seen in only a
very small number of patients. One study reported a long-term
recurrence rate of 6% at 20 years [12].

Although considered as a benign disease, PMC can have a
different biological behavior occasionally. While the tumor
cannot be identified in the thyroid clinically, palpable lymph
nodemetastasis may be found in a subgroup of patients. Nodal
involvement rate is lower in PMC compared to tumors larger
than 1 cm. It has been reported that lymph node metastasis
were detected in 3.1–18.2% of patients [6, 13]. Lymph node
metastasis at diagnosis is a predictive factor for locoregional
recurrence and distant metastasis [11]. There are limited
studies evaluating the relationship of lymph node metastasis
and other risk factors in PMC. The aim of this study is to
determine the nodal invasion rates in PMC as well as clinical
and pathological factors affecting lymph node metastasis.
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Materials and methods

Among 475 patients with papillary thyroid cancer (PTC)
treated in Ankara Oncology Training and Research Hospital
between 1990 and 2003, 81 patients (17%) were diagnosed
as PMC and the records of these patients were evaluated
retrospectively. According to age, metastases, extent, and
size risk definition, all patients were in low-risk group. The
diagnosis of PMC was made incidentally in all patients who
had been operated for other benign thyroid pathologies.
Five of the patients were operated for toxic goiter, 45
patients for multinodular goiter, 25 patients for solitary
nodule, and 6 patients for cystic nodule. Twelve of the
patients had palpable cervical lymph node in addition to
their thyroid pathologies.

The operative procedures performed on these patients
are presented on Table 1. Of the 81 PMC patients, 64 had
total and 17 had subtotal thyroidectomy. Among 64 patients
who had total thyroidectomy, 54 had subtotal resection on
the side with tumor and contralateral subtotal lobectomy in
other centers previously. None of patients had frozen
section examination because the diagnosis of PMC was
made incidentally in all patients who had been operated for
other benign thyroid pathologies. After confirmation of
microcarcinoma histopathologically, these patients had
completion thyroidectomy approximately 6 weeks after
the first operation because of incomplete surgical resection,
multifocality on the same lobe, suspicious multifocality on
residual thyroid tissue with ultrasonography, or having
palpable lymph nodes in the neck. Moreover, 10 patients
who had their first operation in our hospital had comple-
mentary thyroidectomy because of similar reasons. Of 17
PMC patients who had subtotal thyroidectomy, 15 had
ipsilateral lobectomy and contralateral partial lobectomy,
and 2 had ipsilateral lobectomy and isthmusectomy.
Ipsilateral modified radical neck dissection was performed
in 12 patients who had their first operation in other centers
and referred to our hospital with palpable cervical lymph
nodes. Central compartment neck dissection was not
performed in any patients because no macroscopic lymph
nodes were found in this region in preoperative and
intraoperative examination. Pathological evaluation was

performed according to classification system recommended
by the World Health Organization [1].

All patients also had total body scan with 131I scintig-
raphy for diagnostic purposes to identify if any thyroid
tissue remained or to determine possible metastatic depos-
its. Thirty patients who had risk factors such as multi-
focality, thyroid capsular invasion, vascular invasion,
bilaterality, age >40 years, microscopic lymph node
metastasis, and follicular variant had radioactive iodine
(RAI) treatment at ablative doses of 100–150 mCi. All
patients had suppression with L-thyroxin to keep thyroid-
stimulating hormone (TSH) levels at about 0.1 Ul/dl.
Patients were followed-up at 3, 6, and 12 months after
treatment, and then on a yearly basis. Postoperative follow-
up consisted of clinical evaluation and measurement of
serum thyroglobulin levels. Patients with suspicious lymph
nodes in the neck were evaluated by cervical ultrasonog-
raphy. Other imaging techniques, such as chest X-rays,
computed tomography scan, and 131I scintigraphy, were
performed when appropriate. During the follow-up period,
12 patients had RAI treatment because of high serum
thyroglobulin levels, although no tumor focus was identi-
fied by 131I scanning scintigraphy.

Results are expressed as mean±SD. The effects of age at
diagnosis, gender, histological type, tumor size, multifocality,
bilaterality, thyroid capsular invasion, and vascular invasion
on lymph node metastasis were evaluated by univariate and
multivariate analysis. Survival rates were computed by
Kaplan–Meier method. Fisher’s exact test was used for
univariate analysis to determine clinical and pathological
variables affecting lymph node metastasis. Logistic regres-
sion test was used for multivariate analysis of factors found to
be significant by univariate analysis. P value <0.05 was
considered statistically significant by two-tailed testing.
Statistical analysis of the data was performed by using the
program Statistical Package for the Social Sciences, version
10.0 for Windows (SPSS, Chicago, IL, USA).

Results

Clinical and pathological characteristics of patients are
presented in Table 2. Total number of patients was 81 (66
females and 15 males) and the mean age was 37±10 years
(range from 16 to 61). Mean follow-up was 83±43 months
(range from 28 to 192). No mortality was recorded during
the follow-up period. Ten-year disease-free and overall
survival rates were 97 and 100%, respectively. No distant
metastasis was determined during the follow-up period.
Only one patient had ipsilateral cervical nodal recurrence
68 months later (1.2%). Total thyroidectomy was performed
for this patient who had multifocal disease, without thyroid
capsular invasion, and tumor size was larger than 5 mm and

Table 1 Operative procedures (n=81)

Procedures No. of patients

Total thyroidectomy 64
Subtotal thyroidectomy 17
Ipsilateral lobectomy with
contralateral partial lobectomy

15

Ipsilateral lobectomy with isthmusectomy 2
Modified neck dissection 12
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had no lymph node dissection during the initial surgical
treatment. Radical neck dissection was performed on the
site with nodal recurrence and the patient is still being
followed up for 13 years without any recurrence. Of the
patients, 79% had total and 21% had subtotal thyroidecto-
my. Thirty patients who had risk factors had postoperative
RAI treatment for ablation. Histologically 66 (81.5%)
patients had papillary cancer while 15 (18.5%) had
follicular variant of papillary cancer. Mean tumor diameter
was 0.6±0.2 cm. When the patients were analyzed
according to tumor size, 27% had tumors ≤5 mm and
73% had >5 mm. The median age of the patients with
tumors ≤5 mm was 32 years, in contrast to those tumors
>5 mm where the median age was 42 years. Multifocality,
thyroid capsular invasion, and lymph node metastasis were

seen more frequently in patients with tumors >5 mm;
however, this did not reach a statistically significant level
(P>0.05). Pathological tumor size in a patient who had
nodal recurrence was 0.8 cm.

Tumor was multifocal in 9 patients (11.1%). Thyroid
capsular invasion was determined in 8 patients (9.9%).
Ipsilateral modified radical neck dissection was performed in
12 patients because of palpable cervical lymph nodes and in 10
of these patients histopathological nodal involvement was
defined (12.3%). The localization of the lymph nodes in
patients with lymph node metastasis were N1b (unilateral
cervical lymph nodes).

Age, gender, tumor size, histological type of the tumor,
bilaterality, and vascular invasion were found to be not
effective on lymph node metastasis by univariate analysis
(P>0.05, Table 3). However, multifocality of the tumor was
found to be one of the factors significantly increasing the risk
of metastasis (P=0.001). Similarly, thyroid capsular invasion
was another factor that significantly affect lymph node
metastasis (P=0.007). Both multifocality [P=0.004, hazard
ratio (HR) 5.5, 95% confidence interval (CI) 1.2–12.4] and
thyroid capsular invasion (P=0.03, HR 2.8, 95% CI, 1.3–6.2)
were found to be independent risk factors for cervical lymph
node metastasis by logistic regression analysis (Table 4).

Discussion

Most of the thyroid microcarcinomas are diagnosed as
papillary type by histopathological evaluation [14, 15]. The
frequency of PMC, a specific subgroup of PTCs, has
increased parallel to the developments in imaging techniques
and improved accuracy of cytopathological evaluation. This

Table 2 Clinical and pathological characteristics of patients

No. of patients Percent

Gender
Female 66 81
Male 15 19
Age at diagnosis (years)
<45 62 76.5
≥45 19 23.5
Mean (range) 37±10 (16–61)
Histologic type
Papillary 66 81
Follicular variant 15 19
Tumor size (mm)
≤5 22 27
>5 59 73
Multifocality
Yes 9 11.1
No 72 88.9
Bilaterality
Yes 8 10
No 73 90
Thyroid capsular invasion
Yes 8 9.9
No 73 90.1
Vascular invasion
Yes 3 4
No 78 96
Thyroidectomy type
Total 64 79
Subtotal 17 21
LN dissection
Yes 12 15
No 69 85
LN metastasis
Yes 10 12.3
No 71 87.7
RAI therapy
Yes 30 37
No 51 63

LN Lymph node, RAI radioactive iodine

Table 3 Predictors of lymph node metastasis (univariate analysis)

Variable P value

Gender
Female vs male 0.082
Age at diagnosis (years)
<45 vs ≥45 0.692
Histologic type
Pc vs Fv 0.195
Tumor size (mm)
≤5 vs >5 0.272
Multifocality
Yes vs no 0.001
Bilaterality
Yes vs no 0.256
Thyroid capsular invasion
Yes vs no 0.007
Vascular invasion
Yes vs no 0.330

Pc Pure papillary carcinoma, Fv follicular variant
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retrospective study, covering approximately 13-year period,
determined the incidence of PMC to be 17% among the
patients treated with the diagnosis of PTC. In autopsy
studies, according to geographic differences incidence of
small PTC varies from 1.0 to 35.6% [6, 13, 14].

The mortality rates of PMC is reported to be 0–1% [8–11].
In this study, no mortality was seen during the mean 7-year
follow-up period and 10-year overall survival rate was
100%. It has been reported that the rate for local recurrence
in the tumor bed was 2.5%, for lymph node recurrence
1–5%, and for distant metastasis 1–2.5% [11, 16]. In the
presented study only one lymph node recurrence was seen
and there was no distant metastasis. This good prognosis
may be explained by low-risk factors of the patients,
indolent biological behavior of the disease, and tendency
to prefer lobectomy or total thyroidectomy as curative
surgical treatment. The alternatives for the management of
PMC is still controversial. No prospective clinical trials
have been performed to determine the ideal treatment for
PMC. The choice for treatment may differ from follow-up
without surgery to total thyroidectomy with or without RAI
treatment. Ito et al. [17] reported that PMC patients without
poor prognostic factors may be observed without surgery.
Despite patients with PMC have favorable long-term
prognosis, recurrences in the neck and distant metastases
have been reported. Allo et al. [18] specified that prognosis
in PMC is generally excellent, but several patients have
rapidly fatal disease. Chow et al. [11] have reported that
despite the overall excellent prognosis for patients with
PMC, the treatment of patients with PMC should be no
different from the treatment of patients with conventional
PTC. In the presented series, although all patients were in
low-risk group, some of those had risk factors such as
multifocality and/or thyroid capsular invasion. And also
most of patients who underwent complementary thyroidec-
tomy had only subtotal resection on the side with tumor and
contralateral subtotal lobectomy as initial procedure in
other centers. Furthermore, several of those had suspicious
nodules on residual thyroid tissue ultrasonographically, or
palpable lymph nodes in the neck. We preferred observation
for patients who had unifocal tumor with no thyroid
capsular invasion and in whom ultrasonography showed
normal residual thyroid tissue and who had at least
ipsilateral total lobectomy and isthmusectomy. Prophylactic

ipsilateral lymph node dissection for PTCs >1 cm is
performed in some centers from Japan, whereas centers
from North America and Europe only perform therapeutic
lymph node dissection. In general, lymph node dissection
in the presence of clinically palpable lymph nodes is
performed for PMC. Wada et al. [19] reported that
prophylactic node dissection is not beneficial in PMC
patients without lymphadenopathy. We also prefer lymph
node dissection for only patients with palpable lymph
nodes. In this study, 12 patients had lymph node dissection
for palpable lymph nodes and histopathologically 10
showed laterocervical lymph node metastasis. A recent
study demonstrated that, in contrast to lateral node
metastasis, metastasis in the central compartment does not
influence the disease-free survival of PMC patients [20]. In
this series, central compartment neck dissection was not
performed in any patients because no macroscopic lymph
nodes were found in this region in preoperative and
intraoperative examination. The rate of lymph node
metastasis for the whole series is 12.3%, which is similar
to those reported in the literature.

Long-term cohort studies by Mazzafferi and Jhiang [21]
and DeGroot et al. [22] demonstrated that postoperative
RAI therapy reduces recurrence and provides a small
improvement in survival, even in low-risk patients. In our
study, 30 patients who had risk factors had RAI treatment at
ablative doses. TSH suppression reduces tumor recurrence
rates, especially in young patients in papillary and follicular
thyroid cancer. In this series, thyroxine was administered to
ensure that the patients remained euthyroid, with circulating
TSH levels at about 0.1 UI/dl.

Some reports showed that advanced age is a poor
prognostic factor for well-differentiated thyroid carcinoma
[23, 24]. However, in a further study, there was found no effect
of age on aggressiveness and metastasis of PMC [11]. In the
presented study the mean age was higher in patients with
lymph nodemetastasis, but this was not statistically significant.
In this retrospective series male–female distribution of PMC
was 1:4.4, a ratio similar with previous studies [16, 25].
Although a study indicated that gender is a prognostic factor
in the high-risk group of patients with PMC [23], others
showed contrary results [11, 26]. In our report gender was not
an effective predictor for lymph node metastasis.

In a study by Kasai et al. [27] evaluating 78 patients with
PMC, the patients were grouped according to tumor size as
≤5 mm and >5 mm, lymph node metastasis was reported to be
significantly increased in patients with tumor diameters >5mm.
Another study reported that lateral lymph node metastasis is
significantly increased in patients with tumor size ≥7 mm [17].
However, there is also report suggesting that tumor size is not
a factor affecting lymph node metastasis [19]. In our study, of
the ten patients with lymph node metastasis, tumor size was
>5 mm in 8 and ≤5 mm in 2, but the effect of tumor size on

Table 4 Multivariate analysis of lymph node metastasis

Variable HR 95% CI P value

Multifocality
Yes vs no 5.5 1.2–12.4 0.004
Thyroid capsular invasion
Yes vs no 2.8 1.3–6.2 0.03

HR Hazard ratio, CI confidence interval
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lymph node metastasis did not reach a significant level.
Similarly, the histopathological subtype of the tumor, bilater-
ality, and vascular invasion were also not found to be factors
increasing the risk of nodal involvement. Multifocality and
thyroid capsular invasion were determined as predictive
factors increasing lymph node metastasis in this cohort.

The multifocal location of the tumor in PMC is reported to
be a risk factor both for lymph node metastasis and local
recurrence [4, 8, 11, 17, 19]. In this study, lymph node
metastasis was determined in five of the nine patients with
multifocal tumors, and multifocality was determined as an
independent risk factor. It has been reported that thyroid
capsular invasion increases recurrence rates and is one of the
poor prognostic factors [8, 12]. Although thyroid capsular
invasion is generally reported to be a poor prognostic factor in
these studies, its effects on lymph node metastasis were not
evaluated in detail. Pelizzo et al. [25] reported the rate of
thyroid capsular invasion as little as 0.02%. In this series, this
rate was 9.9%, and of the eight patients with thyroid capsular
invasion, 4 had lymph node metastasis and thyroid capsular
invasion was found to be another independent risk factor
significantly increasing lymph node metastasis.

Conclusion

Seventeen percent of patients with PTC were PMC and 12.3%
of these patients had lymph node metastasis. According to the
results of this study, multifocal location of the tumor and
thyroid capsular invasion were found to be risk factors
affecting cervical lymph node metastasis, and must be
considered in follow-up of the patients who have these factors.
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