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Abstract: Benign thyroid tissue has been reported in the lateral neck region other than thyroid glands and other
parts of body without any malignant manifestation. When ectopic thyroid tissue forms a nodule, it is usually diag-
nosed as a parasitic thyroid nodule (or sequestered thyroid nodule). Parasitic thyroid nodules have been reported
in the neck region without connection to the thyroid gland, mediastinum, and many other sites. Parasitic thyroid
nodules can show nodular hyperplasia and exhibit similar histologic appearance as the main thyroid gland, and are
often mistaken as metastatic thyroid carcinoma clinically and radiologically. An 82-year-old female with a history of
left hemithyroidectomy for multinodular goiter developed a right chest wall mass, which was biopsied and showed
thyroglobulin-positive follicular cells. The bone scan showed a right proximal humerus lytic lesion and L2 spine lytic
lesion with iodine 1131 uptake. Since the chest wall mass was suggestive of metastasis of occult primary thyroid
carcinoma, the patient underwent a total thyroidectomy and chest wall mass excision. The pathology from both le-
sions showed identical appearance with nodular hyperplasia. The patient was then treated with 1131 ablation and
the disease was stable with no clinical symptoms. Molecular studies including microRNA (miRNA) analysis, NRAS
mutation analysis and immunohistochemical staining for PTEN were performed on both thyroid and chest wall
specimens. No abnormalities were identified. This is the first report demonstrating that a parasitic thyroid nodule
can occur within the chest with extension into the chest wall and bones. This finding is supported by both histology
and molecular studies. We conclude that molecular studies may serve as ancillary studies to confirm a diagnosis of
parasitic thyroid nodule which can cause a serious dilemma when diagnosing metastatic thyroid carcinoma and has
important therapeutic and prognostic implications.
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Introduction Graves’ disease, mechanical implantation of
thyroid tissue due to surgical intervention or

Certain benign neoplasms of connective tis- trauma, thyroid tissue in cervical lymph nodes,

sue, such as leiomyoma and chondroma, are
capable of spreading to other sites. The exten-
sion of an epithelial lesion to a distal site has
been generally considered as a criterion of
malignancy. Normal thyroid tissue and hyper-
plastic thyroid goiters have been reported to
exist at other locations other than thyroid
glands without any malignant manifestation.
Such circumstances include ectopic thyroid tis-
sue resulting from faulty embryogenesis (thyro-
glossal duct cyst and lingual thyroid), hyper-
plastic thyroid tissue outside the gland in

thyroid tissue in struma ovarii, and sequester-
ed thyroid nodule (parasitic thyroid nodule).
Parasitic thyroid nodule has been reported in
the neck region without connection to thyroid
gland or in the mediastinum [1-3]. Parasitic thy-
roid nodules often show nodular hyperplasia
and exhibit similar histologic appearance as the
main thyroid gland [3].

A thyroid nodule is very common and can be
caused by benign lesions including inflamma-
tion, nodular hyperplasia (adenomatoid goiter),
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Figure 1. Radiological findings of humerus and L2 spine. A. MRI of right proximal humerus shows an intramedullary
lytic lesion. B. MRI of L2 spine shows a lytic lesion.

follicular adenoma, or by malignant lesions
including papillary thyroid carcinoma (PTC), fol-
licular carcinoma, anaplastic carcinoma, med-
ullary carcinoma or lymphoma. Molecular mark-
ers have been extensively investigated in thy-
roid cancers. BRAF (V60OE) activating muta-
tion, RET rearrangements (RET/PTC) and
NTRK1 rearrangements have been identified in
papillary thyroid carcinoma [4-10]. A chromo-
somal translocation (t(2;3) [q13;p25]) resulting
in fusion of PAX8 gene and the peroxisome
proliferator-activated receptor gamma 1 (PPAR-
gamma-1) gene has been identified in follicular
cancers and may distinguish follicular cancers
from papillary cancers [11]. However, this trans-
location cannot differentiate follicular carcino-
ma from follicular adenoma [12]. Mutations of
RAS genes including HRAS, NRAS and KRAS
proto-oncogenes have been identified in about
30% of follicular cancers with the NRAS muta-
tions being more common than HRAS and
KRAS [13]. However, HRAS, KRAS, and NRAS
mutations have also been identified in follicular
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adenomas, although NRAS mutations appear
more common in follicular carcinoma than in
follicular adenoma or hyperplasia [14-17].
Cowden syndrome is one of the best-described
syndromes with PTEN mutation. Patients with
Cowden syndrome have approximately a 70-
fold increased incidence of thyroid cancer com-
paring to the general population [18]. Similarly,
approximately one-quarter of sporadic follicular
adenomas have a hemizygous deletion of a
chromosome region containing PTEN. MiRNAs
regulate gene expression by binding to specific
targets in their 3’ untranslated regions (UTRs)
and are involved in the pathogenesis of a vari-
ety of tumors. Several miRNAs have been
reported to be upregulated in thyroid cancers
[19]. Furthermore, our recent results have dem-
onstrated an expression level of four miRNAs
(MiR-146b, miR-221, miR-187 and miR-30d) in
thyroid fine needle aspiration material. This is
able to classify thyroid lesions as benign or
malignant lesions with a sensitivity of 93% and
a specificity of 94% [20].
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Figure 2. Cytological and histological findings of main thyroid gland and chest wall lesion. A. Fine needle aspiration
of main thyroid gland. The smear shows abundant colloid. Diff-Quik, 200x. B. Fine needle aspiration of main thyroid
gland. The smear shows benign follicular cells with colloid. Pap stain, 200x. C. Histological section of main thyroid
gland. The section shows nodular hyperplasia with enlarged follicles of variable size lined by flattened epithelium.
H&E stain, 200x. D. Fine needle aspiration of chest wall mass. The smear shows flat sheet of follicular cells in
a background of colloid. Diff-Quik, 200x. E. Fine needle aspiration of chest wall mass. The smear shows benign
follicular cells with colloid. Pap stain, 200x. F. Histological section of chest wall mass. The section shows nodular

hyperplasia with enlarged follicles of variable size lined by flattened epithelium. H&E stain, 200x.

Case presentation
Clinical findings

An 82-year-old female with a history of left
hemithyroidectomy for multinodular goiter
developed a right chest wall mass. CT scan
showed a 4-cm mass beneath the intercostal
muscle within the chest with extension into the
chest wall. Subsequently, the patient had a
chest wall mass biopsy that showed thyroglob-
ulin-positive follicular cells. The bone scan per-
formed at that time showed a right proximal
humerus lytic lesion and a L2 spine lytic lesion,
which was re-demonstrated on MRI (Figure 1A
and 1B). A Radioactive iodine 1131 scan showed
uptake in the thyroid, chest wall mass, right
proximal humerus, and L2 spine. The patient
then underwent a total thyroidectomy to remove
the remaining thyroid gland and chest wall
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mass excision. The pathology from both lesions
showed identical appearance with nodular
hyperplasia and was confirmed by a well-known
pathologist. The patient was treated with radio-
active 1131 ablation twice. After the 1131 treat-
ment, MRI showed persistent but stable lesions
in the humerus and spine. Clinically, the patient
was doing well without any clinical symptoms
related to these lesions although her thyroglob-
ulin level was elevated up to 2,100. The patient
was followed up routinely, and, fourteen years
later after initial diagnosis of nodular hyperpla-
sia of thyroid, she passed away at age of 93
years due to cardiovascular modalities.

Pathology and molecular studies

Fine needle aspirations (FNA) smears from
both thyroid and chest wall lesions showed col-
loid and benign follicular cells on both Diff-Quik
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stain and Papanicolaou stain (Figure 2A, 2B
and 2D, 2E). Histologic sections of both thyroid
and chest wall lesion showed variable sized fol-
licles lined by flatten epithelial cells and filled
with colloid. This is a typical appearance of
nodular hyperplasia of the thyroid (adenoma-
toid goiter) (Figure 2C and 2F).

The paraffin embedded tissue blocks from the
total thyroidectomy and chest wall lesion exci-
sion were obtained and a total RNA was extract-
ed. MiRNA expression was measured by real-
time reverse transcriptase-polymerase chain
reaction (RT-PCR) according to a previous study
protocol [20] and the results showed no overex-
pression of four miRNAs (miR-146b, miR-221,
miR-187 and miR-30d). NRAS mutation analy-
sis by sequencing was also performed on both
specimens and no NRAS mutation was identi-
fied. Immunohistochemical staining for PTEN
protein was performed on histological sections
of both specimens and no loss of PTEN protein
was found.

In summary, morphologic findings and molecu-
lar study results support the benign nature of
both thyroid and chest wall lesions.

Discussion

Parasitic thyroid nodule is a nodule of non-neo-
plastic thyroid tissue separated from the main
thyroid glands and usually shows nodular
hyperplasia. These nodules develop either by
hyperplasia of ectopic thyroid tissue or by sepa-
ration of a portion of thyroid tissue from the
main gland. Separation of a portion of thyroid
tissue can be caused by a mechanical action of
neck muscles, surgery or trauma. Ectopic thy-
roid tissue is caused by a failure of migration of
the thyroid during the embryonic period and
can be present anywhere in the body. This has
been reported in the head and neck including
the anterior tongue, submandibular region, lar-
ynx, trachea, parotid gland, and posterolateral
neck. It has also been reported in the chest
including esophagus, mediastinum, pericardi-
um, lateral wall of heart, lungs, axilla, and in the
abdomen including liver, gallbladder, pancreas,
duodenum and adrenal gland [21-32]. Parasitic
thyroid nodule developed from ectopic thyroid
tissue is more common in females than in
males and can be encountered in any age
group. Most cases of so called “benign metas-
tasizing goiter” reported in earlier literatures
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actually showed thyroid cancer in the main thy-
roid glands [33-36]. Later, benign ectopic thy-
roid tissues were demonstrated by different
reports which concluded that not all ectopic
thyroid tissues are metastatic thyroid cancers
[36]. Ectopic thyroid tissues or parasitic thyroid
nodules may present as a functional gland with
thyroglobulin production, and they usually show
a similar histological appearance to that of the
main thyroid gland. This includes nodular hyper-
plasia and inflammatory changes. Follicular
adenoma and carcinoma have been found in
the ectopic tissues as well [37-41].

As with abnormally located thyroid tissues, the
main differential diagnosis of parasitic nodule
is metastatic thyroid carcinoma. Clinically and
radiologically, parasitic thyroid nodules are
often mistaken as metastatic thyroid carcino-
ma. Morphologic criteria favoring a diagnosis of
parasitic thyroid nodule include an absence of
cytologic and architectural features of thyroid
carcinoma, absence of lymphoid tissue, lack of
primary thyroid carcinoma in the main thyroid
gland, and similar morphology between para-
sitic thyroid nodules and the main thyroid gland
(nodular hyperplasia, chronic lymphocytic thy-
roiditis, etc).

We believe this is the first report demonstrating
that parasitic thyroid nodule can occur in the
chest with extension into the chest wall and
bones. In our study, the benign nature of para-
sitic thyroid nodule was not only supported by
histologic morphology, but also supported by
molecular studies including miRNA analysis
and mutation analysis. Therefore, molecular
studies may serve as ancillary studies to con-
firm a diagnosis of parasitic thyroid nodule
which can cause a serious dilemma when diag-
nosing metastatic thyroid carcinoma and has
important therapeutic and prognostic implica-
tions.
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