Thyroid Research

BioMed Central

Open Access

Research

Cervical masses as manifestation of papillary thyroid carcinomas
≤10 mm in diameter, in patients with unknown thyroid disease
Kalliopi Pazaitou-Panayiotou*1, Maria Alevizaki2, Maria Boudina1,
Apostolos Drimonitis1, Anastasia Kiziridou3 and Iraklis Vainas1
Address: 1Department of Endocrinology-Endocrine Oncology, Theagenion Cancer Hospital, Thessaloniki, Greece, 2Endocrine Unit, Evgenideion
Hospital and Dept Medical Therapeutics, Alexandra Hospital, Athens University School of Medicine, Athens, Greece and 3Department of
Pathology, Theagenion Cancer Hospital, Thessaloniki, Greece
Email: Kalliopi Pazaitou-Panayiotou* - kpazaitou@in.gr; Maria Alevizaki - mani@otenet.gr; Maria Boudina - mboudina@panafonet.gr;
Apostolos Drimonitis - drimonitis@yahoo.gr; Anastasia Kiziridou - akiziridou@hotmail.com; Iraklis Vainas - ivainas@yahoo.com
* Corresponding author

Published: 6 December 2008
Thyroid Research 2008, 1:8

doi:10.1186/1756-6614-1-8

Received: 17 July 2008
Accepted: 6 December 2008

This article is available from: http://www.thyroidresearchjournal.com/content/1/1/8
© 2008 Pazaitou-Panayiotou et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract
Background: Papillary thyroid microcarcinomas are tumors often found accidentally after
thyroidectomy for other thyroid disorders.
Methods: Patients with enlarged lateral cervical masses, with unknown thyroid disease, found to
have metastases from papillary thyroid carcinoma ≤10 mm in diameter, were compared to patients
operated on for nodular or multinodular goiter, who were incidentally found to have papillary
thyroid microcarcinomas.
Results: Group A included 24 patients with an enlarged lateral cervical mass whereas group B
included 30 patients presenting with nodular or multinodular goiter. Patients in both groups
underwent surgery. After thyroidectomy and lymph node dissection, pathology revealed multifocal
papillary carcinomas of 1–10 mm, with invasion of the thyroid capsule and surrounding soft tissue
in most of the cases in group A. Two patients presented with distant metastases at diagnosis which
were surgically removed. During follow up, 3 patients (12.5%) presented with new cervical
metastases which were surgically removed or treated with additional radioactive iodine. At last
follow-up, all patients were alive. In contrast, all patients in group B had unifocal papillary thyroid
carcinoma 1–10 mm in maximum diameter, with no infiltration or extension into the adjacent
tissue, or cervical lymph node metastases.
Conclusion: Two groups of papillary thyroid microcarcinomas characterized by different clinical
and biological behaviours are identified. Significant differences were found between these groups
concerning the age, tumor size, number of tumor foci, lymph nodes metastases and extrathyroidal
extension of the tumor. Papillary thyroid carcinomas of small (≤10 mm) size may have aggressive
behaviour or be metastatic, and this subgroup should be treated and followed up as are other large,
differentiated thyroid cancers.
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Background
Papillary microcarcinomas of the thyroid are defined as
tumors 10 mm or less in diameter [1,2] which are often
not detectable upon clinical examination, but are frequently found accidentally [3] after thyroidectomy for
other thyroid disorders. Their behaviour is benign most of
the time. Many are not diagnosed during the patient's lifetime. It has been reported that occult papillary carcinomas
may be found at autopsy in up to 24% of the cases [4,5].
They are considered to be a subgroup of well-differentiated carcinomas of the thyroid and it was believed that
they could rarely cause cervical or distant metastases.
However papillary microcarcinomas may present in a
more aggressive manner with lymph nodes or even distant
metastases [6,7] and, in many reports on this problem,
lymph node metastases or extrathyroidal extension were
found in up to 40.3% of the cases [8-12]
Patients with nodular or multinodular goiters may have
papillary thyroid microcar-cinomas that are found incidentally after thyroidectomy. We compared results from
consecutive cases of thyroidectomies which were performed to remove goiter where small carcinomas were
found incidentally after surgery to cases of carcinomas of
the thyroid ≤10 mm in diameter diagnosed after they had
metastasized to cervical lymph nodes in patients with
unknown thyroid disease.

Patients and methods
Twenty-four patients including 19 women and 5 men
aged 16–63 years, (mean age 39.96 ± 13.91 years) were
referred to the internal medicine or surgical outpatients'
clinic at Theagenion Cancer Hospital from 1993–2005
because of a neck mass that was painless (group A). Of
these masses, 15 were on the right, and 9 on the left side;
they measured 3–10 cm in maximum diameter. Clinical
examination revealed the existence of one or more cervical lymph nodes in all patients and absence of goitre. Thyroid function tests were normal. No patient had
previously received head and neck irradiation therapy, or
had a known history of thyroid disease.
Inflammatory diseases that can cause cervical lymphadenopathy were excluded in all patients. An ultrasound scan
of the lateral cervical mass revealed 2 large cystic formations with few solid elements in 2 patients, which were
considered to be bran-chial cysts. In 22 patients, multiple
enlarged solid hypoechoic masses, some with areas of
fusion were observed, which probably represented lymph
nodes.
Fine needle aspiration (FNA) followed by cytological
examination of the aspirate was performed in 5 patients,
while 19 patients had a lymph node dissection followed
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by histological examination of the node. In all patients,
cytology or pathology revealed metastases from papillary
thyroid carcinoma, a finding that led to the decision for
total thyroidectomy and lymph node dissection. As the
original examination was performed in the non-specialized clinic, ultrasound scan of the thyroid was pre-operatively performed in only 17 patients, after the diagnosis of
metastatic papillary thyroid carcinoma was established;
this revealed a single small hypoechoic nodule in 8
patients and 2 nodules in 4 patients, all sized 4–10 mm in
diameter, and increased intranodular vascularization, one
hyperechoic nodule 10 mm in diameter in 2 patients, and
normal findings in 3 patients. Unfortunately no preoperative thyroid US was performed in the remaining 7
patients. In addition, 16 of the 24 patients, underwent
thyroid 99Tc scintigraphy which showed a small cold nodule in 4, increased uptake of radionucleotide in 3, probably representing small hot nodules, whereas normal
thyroid was found in 9 patients. After the metastases to
cervical lymph nodes was proven to be from the thyroid
through lymph node FNA or lymph node dissection, all
patients underwent total thyroidectomy, central department lymph node dissection and ipsilateral lymph node
dissection. Moreover, in 3 patients lymph node dissection
of the upper mediastinum was performed. At this point
the patients were referred to the Endocrine clinic for further management.
Ablation therapy with a standard radioactive iodine131
dose of 3700 MBq was given, followed by a whole body
scan. In all patients suppressive thyroxine therapy at a
dose of 1.5–2 μg/kg/day was given.
The second group included in the study (group B), comprised 30 consecutive patients (27 females) aged 28–70
years (mean 47.17 ± 13.17 years) who were similarly
referred to the endocrine clinic by the surgery department
after they had undergone total or near total thyroidectomy for multinodular goiter, and in whom pathological
examination had revealed the incidental presence of a
papillary microcarcinoma. The above patients underwent
surgery, because one or more nodules had significantly
increased in size during the last months; although they
had no signs of malignancy in the ultrasound and the FNA
was negative. During thyroidectomy inspection of lymph
nodes status, both of central and lateral compartments
was performed and it was negative for metastases. This
second group served as the control group. At referral in the
endocrine clinic, a neck ultrasound was performed which
did not show the presence of metastatic lymph nodes.
Thyroid bed uptake was under 1.5% in all patients. Thyroxine therapy at a dose of 1.5–2 μg/kg/day was given. No
patient in this group received ablation therapy with radioactive 131I.
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Postoperatively, in both groups, TSH and thyrogobulin
(Tg) were measured after thyroxine withdrawal (table 1,
2).
Pathology
All thyroid tissue samples were oriented, cut in parallel
longitudinal slices 5 mm thick and fixed in 10% neutral
buffered formalin for 24 hours. After fixation the samples
were finely cut and paraffin embedded. For solitary encapsulated nodules measuring up to 5 cm, found only in
group B, an additional section was taken for each additional centimeter in diameter, including the nodule capsule and adjacent thyroid tissue. For multinodular goiters,
one section of each nodule (up to five nodules) was taken
and more than one section for larger nodules [13]. Samples were routinely processed after paraffin-embedding.
Normal tissue adjacent to neoplastic areas was also evaluated. The assessment of the diameter of the lesion was
done microscopically. The tissue samples were all examined in the same Department by two pathologists who
were consistent in looking for coincidental microcarcinomas. Pathologists were not aware of the clinical data.
Statistical analysis
Statistical analysis of the differences between clinical and
histological variables between groups was conducted by
χ2 test or Student's t test. Significant levels were presented
as P values. Variables analyzed were: age, tumor size,
number of tumor foci, lymph node metastases at thyroidectomy and invasion of thyroid parenchyma, thyroid capsule, extrathyroidal invasion or vessels invasion.
Calculations were carried out using SPSS version 12.0.
Results were considered statistically significant when p
value was ≤ 0.05.

Results
In all patients in group A, with impalpable thyroid gland
and unknown thyroid disease, pathology confirmed the
existence of papillary carcinoma of the thyroid, 1–10 mm
in maximum diameter (mean 7.71 mm). In 10 cases
(41.7%), more than one tumor foci were identified
located in one lobe in 7 patients, and in both lobes in 3
patients. The carcinoma was entirely of the papillary type
in 9 cases (37.5%), while in the remaining 15 cases was
follicular variant of papillary thyroid carcinoma (Table 1).
In all tumors, the carcinoma cells showed the characteristic nuclear morphology, with enlarged, crowded, clear
nuclei (ground glass), often with longitudinal nuclear
grooves. Psammoma bodies were found in 8 cases
(33.3%). In 11 cases (45.8%), the tumor infiltrated the
adjacent thyroid parenchyma, while in 8 (33.3%) it disrupted the thyroid capsule, and in 4 cases it extended into
the surrounding adipose tissue (Table 1). In 16 patients
(66.6%), many new metastatic cervical lymph nodes were
found in both compartments. In most patients, lymph
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node metastases showed the typical papillary pattern,
while in other cases mixed follicular-papillary morphology was also observed. The metastatic foci, in all cases,
were of the same pattern with the primary tumor.
In all patients in group B pathology revealed unifocal papillary thyroid carcinoma of 1–10 mm in maximum diameter, (mean 5.3 mm). The carcinoma was entirely of the
papillary type in 25 cases (83.3%), while in the remaining
5 cases it was follicular variant of papillary thyroid carcinoma. No infiltration to thyroid parenchyma and thyroid
capsule or extension into the adjacent tissue, or cervical
lymph node metastases were noted (Table 2). None of the
larger nodules identified in this group was malignant,
they all proved to be benign lesions.
In group A, serum thyroglobulin levels after thyroidectomy ranged from 0.3–2630 ng/ml, median 8.2 ng/ml,
and TSH was 38.9–92.4 μU/ml (normal values 0.3–4 μU/
ml) on stopping LT4. Higher levels of serum thyroglobulin appeared in patients with distant metastases (Table 1).
A whole body scan, which was performed 7 days after
ablation, revealed a large metastasis in the parapharyngeal
area in 1 patient (Fig. 1) and in the mediastinum in
another patient (Fig 2). Both patients underwent completion surgery. In group B, TSH was 36.5–79.8 μU/ml, and
serum thyroglobulin ranged from 0.3 to 1.0 ng/ml,
median 0.75 ng/ml after thyroxine withdrawal.
Statistical analyses between groups A and B revealed that
mean age at the diagnosis of thyroid cancer was higher in
patients of group B and this difference was borderline significant (t = -1.95, p = 0.05). Tumor size was significantly
smaller in group B (t = 3.39, p = 0.001, table 2). Tg levels
were higher in group A (table 2). Significant differences
were found between group A and B when lymph node
metastases, extrathyroid extension of the tumor and
multifocality were compared (table 2).
Follow-up
The follow-up duration of the patients in our clinic was
34–140 months (mean 55.66 months) in group A and
38–130 months (mean 62 months) in group B. All
patients (in both groups) underwent clinical examination
and an ultrasound scan of the neck every 6 months (group
A) or 12 months (group B). Thyroid stimulating hormone, FT4, and Tg [14], on thyroxine or after stimulation
with TSH [15] were measured annually; a whole body 131I
scan was performed when necessary. Four patients in
group A received additional radioactive iodine131I therapy
(3700–7400 MBq) due to persistent local disease. During
the follow up, and specifically 24–36 months after the initial treatment, 3 patients in group A presented with new
metastases in the cervical lymph nodes (one contralateral
of the initial disease) and received additional therapy with
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Table 1: Surgery, pathology, and metastases in patients from group A

Patient Age

Tumor size Pathology
(mm)

Infiltration/
Extension

Metastatic
lymph nodes

Tg ** Metastases *

Follow up
(mo)

Recurrence/
persistent
disease

5

27.6 Upper
mediastinum
Lymph nodes

39

CLN

PA

50

10

P-f

TZ

43

4

P-f

Thyr capsule
Thyr
parenchyma

2

43.7

51

-

KΠ

58

8

P-f

-

1

59.3

41

-

GM

40

10 & 2 & 2

P-f

Thyr capsule
Thyr
parenchyma

4

0.4

36

-

MT

57

10 & 2 & 1

P-f

Thyr capsule
Thyr
parenchyma

7

43.0

75

CLN c

SE

37

4

P

-

11

1.9

60

-

KT

34

10 & 2

P

Thyr
parenchyma
Fatty tissue

3

19.5

140

CLN

KM

26

2&5

P

-

1

0.8

56

_

AA

56

5

P

-

1

25.7

34

CLN

LC

63

1

P-f

-

2

0.7

46

-

HD

33

8

P-f

Thyr capsule
Thyr
parenchyma

3

5.9

48

-

HS

56

10 & 3 & 2

P-f

Thyr
parenchyma
Fatty tissue

1

3.7

34

-

MD

38

7

P-f

-

1

7.7

44

-

TP

32

2 & 10

P

-

3

0.5

38

-

SP

37

8 & 10

P

Nodule capsule
Fatty tissue

9

503.0 Lower
mediastinum
Lymph nodes

58

_

GK

24

7&8

P-f

-

2

2631.0 Parapharyngeal
area

48

_

HI

28

9

P-f

-

1

5.3

36

-

ZS

57

10

P

Nodule capsule

2

8.7

40

-

KA

21

7

P

-

1

2.3

102

-
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Table 1: Surgery, pathology, and metastases in patients from group A (Continued)

NG

16

9

P-f

Thyr capsule
Thyr
parenchyma

3

27.7 Upper
mediastinum
lymph nodes

56

CLN

PF

26

8&9

P-f

Thyr capsule
Thyr
parenchyma

8

134.0 Upper
mediastinum
lymph nodes

42

CLN

VA

58

8&5

P

Thyr
parenchyma
Fatty tissue

4

0.3

130

-

AS

42

8

P-f

Thyr capsule
Thyr
parenchyma

4

791.2

40

CLN

BE

27

5

P-f

Thyr capsule
Thyr
parenchyma

7

0.3

42

P: papillary, P-f: Papillary-follicular type, Thyr: Thyroid, CLN: cervical lymph nodes, c: controlateral of initial disease, metastatic lymph nodes,
*Postoperative thyroglobulin on stopping LT4, ** Distant metastases diagnosed with the post-therapy WBS

radioactive iodine [16] or underwent lymph node dissection [17]. During the last follow up, all patients were alive
and free of disease. Patients in group B were also regularly
followed up originally at 6 months and subsequently at
12 month intervals by detailed ultrasound and Tg measurements and none of them has so far presented with
local or distant metastases.

Discussion
Papillary thyroid microcarcinomas are small sized thyroid
tumors that belong to the group of well-differentiated low
risk carcinomas of the thyroid. They can be present in normal thyroids, just like in many of our patients. Many of
them are tumors with benign behavior that do not affect
patient survival and do not need supplementary radioactive therapy. As these tumors remain small or even regress,
some authors suggest that incidentally found small papillary carcinomas should be called occult papillary tumors
[18] instead of carcinomas. Similarly, a recent Annual
Cancer Meeting held at the Institute of Molecular Pathology and Immunology of University of Porto, Porto, Portugal raised the issue of re-naming of papillary thyroid

carcinomas, ≤ 1 cm in diameter (single focus), found incidentally within the thyroid gland of an adult undergoing
thyroidectomy for some other reason, as "papillary microtumors" [19]. Occasionally, despite their small size, papillary thyroid tumors can give rise to cervical lymph node
metastases and, less often, distant metastases [7,20]. Metastatic lymph nodes usually appear as a solid mass in the
lateral neck. Cystic lymph node metastases are rare
[21,22]. Two of our patients presented with a lateral cystic
cervical mass, resembling a branchial cyst. A preoperative
diagnosis between a branchial cyst and a solitary cystic
lymph node metastasis from occult thyroid carcinoma
may be difficult [23,24]. It has been suggested that thyroglobulin measurements can be performed from the
aspirate of the cystic lesion and if this is measurable, then
a metastasis from a thyroid carcinoma is very likely [25].
Unfortunately this method was not applied in our study.
It should be stressed that lateral cervical masses may be of
thyroidal origin even in the absence of evident thyroid
disease [26] as was observed in three of our patients in
group A, who had very small tumors with a maximum
diameter of 1, 4 and 4 mm. This concept is not always

Table 2: Pathology of papillary thyroid microcarcinomas and Tg in group A and B

Patients characteristics

Group A, n = 24

Group B, n = 30

P

Mean age (years)
Mean tumor size * (mm)
% multifocality
% extrathyroid extension
% lymph nodes metastases
Tg **(ng/ml)
range
median

39.96 ± 13.91
7.71 ± 2.49
10/24 (41.7%)
4/24 (16.6%)
24/24 (100%)

47.17 ± 13.17
5.30 ± 2.67
0/30 (0%)
0/30 (0%)
0/30 (0%)

0.050
0.001
0.000
0.000
0.000

0.3 – 2630
8.2

0.3 – 1.0
0.75

* In the cases with multifocal disease we have calculated only the maximum tumor size. ** Postoperative thyroglobulin on stopping LT4
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"apparently occult" papillary thyroid carcinomas, characterized by a very different clinical behaviour, must be considered; the clinically apparent thyroid microcarcinoma
and the incidentally found thyroid carcinoma. The presence of lymph-nodes is obviously taken into account in
the classification and the therapy planning of thyroid
tumours as has recently been suggested in the recommendations of both the American and the European Thyroid
Associations [16,29]. True incidental occult papillary carcinoma seemed to be different from non-incidental or
clinically apparent papillary microcarcinoma regarding
the main prognostic features [10,30-32]

Although the risk of distant spread is certainly lower for
small tumors, sporadic cases of "occult" tumors with distant metastases have been reported [7,27,28]. Two of our
patients had distant metastases at diagnosis of the disease
(one in the parapharyngeal area and one in the lower
mediastinum, which were both surgically removed). It
should be noted that the absence of suspect clinical findings in the thyroid does not exclude local or distant metastases from small thyroid cancers, as was indeed observed
in our patients

Recent publications reveal that papillary microcarcinomas
with preoperatively detectable lymph node metastases
present with significantly more aggressive characteristics
than those with no metastases [33]. Four of our patients
in group A received additional radioactive iodine131I therapy due to persistent local disease and 3 of the same group
presented with new cervical lymph nodes metastases (one
contralateral of the initial disease) 24–36 months after the
initial treatment, and received additional therapy with
radioactive iodine or underwent lymph node dissection.
Ito, in a recent publication [33], immunohistochemically
examined the expression of cell proliferation markers and
apoptotic markers in microcarcinoma patients with and
without clinically apparent metastases, and found that
cases with clinically apparent metastases showed
increased cyclin D1 expression together with decreased
p27 expression and higher levels of pRb and Ki-67 expression. These findings suggest that cases with clinically
apparent metastases show significantly higher growth
based on cell proliferation activity, apoptosis, and expression of metastatic suppressors than those demonstrating
no metastases.

Group A patients with small thyroid tumors did not differ
in their clinical behavior from patients with larger papillary carcinomas of the thyroid. Therefore, we believe that
criteria other than size alone should be taken into consideration when observing the clinical behavior of thyroid
tumors [6,11,12]. The histological findings distinguishing
invasiveness in lymph and blood vessels, thyroidal capsular invasion or extrathyroidal extension, low differentiation of tumor cells, and multifocality are critical and may
influence therapeutic decisions and follow up. Most
patients in group A had such histological findings. Moreover in our study, a difference in papillary thyroid cancer
variants was observed between groups. The carcinoma
was entirely of the papillary type in 37.5% of patients in
group A and in 83.3% of group B; follicular variant of papillary thyroid carcinoma was found in 62.5% and 16.7%
respectively. Consequently, we suggest that not all small
carcinomas should be grouped together based on size
alone, and the existence of two biological groups of

Considering that some very small papillary thyroid carcinomas may give rise to recurrences and local or distant
metastases, we regard that their therapy should not be different than that reported for the larger ones, especially if
cervical lymph node metastasis was the reason for surgery.
In other words, total thyroidectomy and lymph node dissection [34-39] should be followed by suppressive thyroxine therapy [40] and radioactive iodine ablation therapy
[41-43]. In cases of aggressive disease, the bilateral and
multifocal nature of otherwise occult primary disease
argues for total thyroidectomy. Ten of our patients of
group A had multifocal disease (in three of them the disease was bilateral). As most of the recurrences are in the
thyroid and the neck region, careful neck palpation supplemented with high-resolution ultrasonography represents a useful surveillance strategy. During surgery, special
care should be given to the central lymph node compartment, where the majority of lymph node metastases from
PTC has been reported [39,44,45]. Prophylactic lymph

Figure
Computed
the
noma
parapharyngeal
(for
1 details
tomography
see
area
Table
of
from
a1)
patient
papillary
(GK)
thyroid
with metastasis
microcarci-in
Computed tomography of a patient (GK) with metastasis in
the parapharyngeal area from papillary thyroid microcarcinoma (for details see Table 1).

obvious and can lead to misdiagnosis or delayed diagnosis and to unnecessary 2 step surgeries.
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duced cervical lymph node metastases which may be the
first manifestation of the disease. Clinically apparent
lymph node metastasis is predictive of multifocality,
higher probability of extrathyroidal extension and a tenedency of recurrence. Therefore, when a lateral cervical
mass is present, despite the fact that the thyroid gland may
seem normal, a small thyroid carcinoma should be considered as likely. In the case of lesions that are suspicious
to be thyroid-derived, FNA of the lateral mass is usually
diagnostic, and is preferable to an open biopsy. Small
tumor size alone is not a reliable prognostic marker, and
treatment planning should be guided by histological findings such as limitation of the tumor, invasiveness, or
lymph node metastases.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

Figure microcarcinoma
Post-therapy
thyroid
2
whole body scan of a patient (SP) with papillary
Post-therapy whole body scan of a patient (SP) with papillary
thyroid microcarcinoma. Abnormal up take is observed in
the mediastinum (for details see table 1).

node dissection of the central compartment should be
considered in patients who undergo thyroidectomy for
microcarcinomas and who present lateral lymph node
metastasis which are either known preoperatively by
ultrasonography or which are palpable during surgery [9].
Prophylactic node dissection was not shown to be beneficial in patients without palpable lymphadenopathy, as
the recurrence rate did not differ between the prophylactic
lymph node dissection group (0.43%) and the no-dissection group (0.65%) [46]. It should be noted however, that
despite the local invasiveness and distant metastases of
these small carcinomas, the reported death is extremely
rare [47]. All our patients are still alive.
The majority of our patients of group B did not undergo central lymph node dissection. However, during follow up
(range 38–130 months, median 106 months) no recurrence
in cervical lymph nodes or distant metastases appeared. In a
recent publication, the authors present the results of 317
patients who underwent surgery for benign diseases and
were found to have a papillary thyroid microcarcinoma
undetected by preoperative ultrasonography and fine-needle
aspiration biopsy. After the diagnosis of incidental papillary
thyroid carcinoma none of the patients underwent a completion central lymph node dissection. During follow up only
2.2% presented recurrent disease [45].
From this retrospective study, we conclude that papillary
microcarcinomas can be diagnosed after they have pro-

KPP conceived the research work, coordinated the data
collection and prepared the manuscript. MA contributed
to the revision of the manuscript and performed the statistical analysis. MB reviewed the patients records. AD
reviewed the patients records. AK examined tissue samples. IV coordinated the study. All authors read and
approved the final manuscript.

References
1.
2.

3.

4.

5.
6.
7.
8.

9.
10.

11.

Hedinger CE, Williams ED, Sobin LH: Histological typing of thyroid tumours. 2nd edition. Berlin, Springer-Verlag; 1988.
Lloyd R, De Lellis R, Heitz P, Eng C: World Health Organization
Classification of Tumours: Pathology and Genetics of
Tumours of the Endocrine Organs. IARC Press, Lyon, France;
2004.
Schoenberger J, Marienhagen J, Agha A, Rozeboom S, Bachmeier E,
Schlitt H, Eilles C: Papillary microcarcinoma and papillary cancer of the thyroid ≤ 1 cm: modified definition of the WHO
and the therapeutic dilemma. Nuklearmedizin 2007, 46:115-120.
Sampson RJ, Woolner LB, Bahn RC, Kurland LT: Occult thyroid
carcinoma in Olmsted County, Minnesota: prevalence at
autopsy compared with that in Hiroshima and Nagasaki,
Japan. Cancer 1974, 34:2072-2076.
Fukunaga FH, Lockett LJ: Thyroid carcinoma in the Japanese in
Hawaii. Arch Pathol 1971, 92(1):6-13.
Allo MD, Christianson W, Koivunen D: Not all "occult papillary
carcinomas are "minimal". Surgery 1988, 104:971-976.
Strate SM, Lee EL, Childers JH: Occult papillary carcinoma of the
thyroid with distant metastases. Cancer 1984, 54:1093-1100.
Ito Y, Higashiyama T, Takamura Y, Miya A, Koboyashi K, Matsuzuka
F, Kuma K, Miyauchi A: Prognosis of patients with benign thyroid diseases accompanied by incidental papillary carcinoma
undetectable on preoperative imaging tests. World J Surg 2007,
31:1672-1676.
Roh JL, Kim JM, Park CI: Central cervical nodal metastasis from
papillary thyroid microcarcinoma pattern and factors predictive of nodal metastasis. Ann Surg Oncol 2008, 15:2482-2486.
Lim DJ, Baek KH, Lee YS, Park WC, Kim MK, Kang MI, Jeon HM, Lee
JM, Yun-Cha B, Lee KW, Son HY, Kang SK: Clinical, histopathological, and molecular characteristics of papillary thyroid
microcarcinoma. Thyroid 2007, 17:883-888.
Ito Y, Higashiyama T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F,
Kuma K, Miyauchi A: Risk factors for recurrence to the lymph
node in papillary thyroid carcinoma patients without preoperatively detectable lateral node metastasis: validity of prophylactic modified radical neck dissection. World J Surg 2007,
31:2085-2091.

Page 7 of 8
(page number not for citation purposes)

Thyroid Research 2008, 1:8

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.
28.
29.

30.

31.
32.

Ito Y, Miyauchi A: Appropriate treatment for asymptomatic
papillary microcarcinoma of the thyroid. Expert Opin Pharmacother 2007, 8:3205-15.
Rosai J, Ackerman L: Surgical Pathology. Volume 2. Ninth edition.
Mosby edition, an affiliate of Elsevier; 2004:2970.
Mazzaferri EL, Robbins RJ, Spencer CA, Braverman LE, Pacini F, Wartofsky L, Haugen BR, Sherman SI, Cooper DS, Braunstein GD, Lee S,
Davies TF, Arafah BM, Landenson PW, Pinchera A: A consensus
report of the role of serum thyroglobulin as a monitoring
method for low-risk patients with papillary thyroid carcinoma. J Clin Endocrinol Metab 2003, 88:1433-1441.
Schlumberger M, Berg G, Cohen O, Duntas L, Jamar F, Jarzab B, Limbert E, Lind P, Pacini F, Reiners G, Sanchez Franco F, Toft A, Wiersinga WM: Follow-up of low-risk patients with differentiated
thyroid carcinoma: a European perspective. Eur J Endocrinol
2004, 150:105-112.
Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL, Mandel SJ,
Mazzaferri EL, Mclver B, Sherman SI, Tuttle RM: Management
guidelines for patients with thyroid nodules and differentiated thyroid cancer. Thyroid 2006, 16:109-142.
Uchino S, Noguchi S, Yamashita H, Watanabe S: Modified radical
neck dissection for differentiated thyroid cancer: Operative
technique. World J Surg 2004, 28:1199-1203.
Harach HR, Franssila KO, Wasenius VM: Occult papillary carcinoma of the thyroid: a "normal" finding in Finland. A systematic autopsy study. Cancer 1985, 56:531-538.
Rosai J, LiVolsi VA, Sobrinho-Simoes M, Williams ED: Renaming
papillary microcarcinoma of the thyroid gland: the Porto
proposal. Int J Surg Pathol 2003, 11:249-251.
Mosso L, Jimenez M, Gonzalez H, Solar A, TorreS J, Fardella C: Thyroid microcarcinoma with an aggressive evolution. Report of
one case. Rev Med Chil 2005, 133:323-326.
Monchik M, De Petris G, De Crea C: Occult papillary carcinoma
of the thyroid presenting as a cervical cyst. Surgery 2001,
129:429-432.
Nakagawa T, Takashima T, Tomiyama K: Differential diagnosis of
a lateral cervical cyst and solitary cystic lymph node metastasis of occult thyroid papillary carcinoma. J Laryngol Otol 2001,
115:240-242.
Ahuja A, Ng CF, King W, Metreweli C: Solitary cystic nodal
metastasis from occult papillary carcinoma of the thyroid
mimicking a branchial cyst: a potential pitfall. Clin Radiol 1998,
53:61-63.
Sidhu S, Lioe TF, Clements B: Thyroid papillary carcinoma in lateral neck cyst: missed primary tumour or ectopic thyroid
carcinoma within a branchial cyst? J Laryngol Otol 2000,
115(9):716-718.
Pacini F, Fugazzola L, Lippi F, Ceccarelli C, Centoni R, Miccoli P, Elisei
R, Pinchera A: Detection of thyroglobulin in fine needle aspirates of non thyroidal neck masses: a clue to the diagnosis of
metastatic differentiated thyroid cancer. J Clin Endocrinol Metab
1992, 74:1401-1404.
Leon X, Sancho FJ, Garcia J, Sanudo JR, Orus C, Quer M: Incidence
and significance of clinically unsuspected thyroid tissue in
lymph nodes found during neck dissection in head and neck
carcinoma patients. Laryngoscope 2005, 115:470-474.
Hefer T, Joachims HZ, Hashmonai M, Ben-Arieh Y, Brown J: Highly
aggressive behaviour of occult papillary thyroid carcinoma. J
Laryngol Otol 1995, 109:1109-1112.
Michie HR, O'Bryan-Tear CG, Marsh H, Glazer G: Cerebral metastases from occult papillary carcinoma of the thyroid. Br J Surg
1987, 74:647.
Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JWA, Wiersinga W,
the European Thyroid cancer Taskforce: European consensus for
the management of patients with differentiated thyroid carcinoma of the follicular epithelium. Eur J Endocrinol 2006,
154:787-803.
Barbaro D, Simi U, Meucci G, Lapi P, Orsini P, Pasquini C: Thyroid
papillary cancers: microcarcinoma and carcinoma, incidental cancers and non-incidental cancers-are they different diseases? Clin Endocrinol 2005, 63:577-581.
Lin JD, Kuo SF, Chao TC, Hsueh C: Incidental and nonincidental
papillary thyroid carcinoma. Ann Surg Oncol 2008, 15:2287-2292.
Lo CY, Chan WF, Lang BH, Lam KY, Wan KY: Papillary microcarcinoma: is there any difference between clinically overt and
occult tumours? World J Surg 2006, 30:759-766.

http://www.thyroidresearchjournal.com/content/1/1/8

33.

34.
35.
36.

37.

38.
39.

40.
41.
42.

43.
44.
45.

46.
47.

Ito Y, Uruno T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F, Kuma
K, Miyauchi A: Papillary microcarcinomas of thyroid with preoperatively detectable lymph node metastasis show significantly
higher
aggressive
characteristics
on
immunohistochemical examination. Oncology 2005, 68:87-96.
Mazzaferri EL: Long-term outcome of patients with differentiated thyroid carcinoma: effect of therapy. Endocr Pract 2000,
6:469-476.
Sanders LE, Rossi RL: Occult well-differentiated thyroid carcinoma presenting as cervical node disease. World J Surg 1995,
19:642-647.
Ruggieri M, Genderini M, Gargiulo P, Del Grammastro A, Mascaro A,
Luongo B, Paolini A: Surgical treatment of differentiated
microcarcinomas of the thyroid. Eur Rev Med Pharmacol Sci 2001,
5:85-89.
Kouvaraki MA, Shapiro SE, Fornage BD, Edeiken-Monro BS, Sherman
Si, Vassilopoulou-Sellin R, Lee JE, Evans DB: Role of preoperative
ultrasonography in the surgical management of patients
with thyroid cancer. Surgery 2003, 134:946-954.
Gemsenjager E, Perren A, Seifert B, Schuler G, Schweizer I, Heitz PU:
Lymph node surgery in papillary thyroid carcinoma. J Am Coll
Surg 2003, 197:182-190.
Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi K, Matsuzuka F, Kuma K, Miyauchi A: Preoperative ultrasonographic
examination for lymph node metastasis: Usefulness when
designing lymph node dissection for papillary microcarcinomas of the thyroid. World J Surg 2004, 28:498-501.
McGriff NJ, Csako G, Gourgiotis L, Lori CG, Pucino F, Sarlis NJ:
Effects of thyroid hormone suppression therapy on adverse
clinical outcomes in thyroid cancer. Ann Med 2002, 34:554-564.
Lin JD, Chen ST, Chao TG, Hsueh C, Weng HF: Diagnosis and
therapeutic strategy for papillary thyroid microcarcinoma.
Arch Surg 2005, 140(10):940-945.
Chow SM, Law SC, Au SK, Mang O, Yau S, Yuen KT, Lau WH:
Changes in clinical presentation, management and outcome
in 1348 patients with differentiated thyroid carcinoma: experience in a single institute in Hong Kong, 1960–2000. Clin
Oncol (R Coll Radiol) 2003, 15:329-336.
Pazaitou-Panayiotou K, Capezzone M, Pacini F: Clinical features
and therapeutic implication of papillary thyroid microcarcinoma. Thyroid 2007, 17:1085-1092.
Lee SH, Lee SS, Jin SM, Kim JH, Rho YS: Predictive factors for central compartment lymph node metastasis in thyroid microcarcinoma. Laryngoscope 2008, 118:659-662.
Wada N, Duh QY, Sugino K, Iwasaki H, Kameyama K, Mimura T, Ito
K, Takami H, Takanashi Y: Lymph Node Metastasis From 259
Papillary Thyroid Microcarcinomas Frequency, Pattern of
Occurrence and Recurrence, and Optimal Strategy for Neck
Dissection. Ann of Surg 2003, 237:399-407.
Kwak JY, Kim EK, Youk JH, Kim MJ, Son EJ, Choi SH, Oh KK:
Extrathyroid extension of well-differentiated papillary thyroid microcarcinomas on US. Thyroid 2008, 18:609-614.
Hay LD, Grant CS, Van Heerden JA, Goellner JR, Ebersold JR, Bergstralh EJ: Papillary thyroid microcarcinoma. A study of 535
cases observed in a 50-year period.
Surgery 1992,
112:1139-1147.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 8 of 8
(page number not for citation purposes)

