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Abstract

Because benign-appearing thyroid nodules with metastasis are very rare, the author reports herein
four thyroid nodules (one follicular adenoma and three adenomatous nodules) with brain metastasis.
A 75-year-old Japanese woman was admitted to our hospital because of thyroid mass. Imaging
modalities revealed four distinct nodules in the thyroid, and tumorectomies of all nodules were
performed under the clinical diagnosis of benign thyroid nodules. Grossly, one of them was a
completely encapsulated tumor (35 mm in diameter). Other three nodules were non-encapsulated
nodules (10 mm, 8 mm, and 7 mm in diameters). Multiple sections were obtained from the largest
nodule. One section was obtained from each of the smaller three nodules. Microscopically, the
largest tumor was an encapsulated follicular adenoma. The tumor consisted of normofollicles and
microfollicles surrounded by a fibrous capsule. Neither capsular invasion nor vascular permeation
was recognized. The parenchyma lacked nuclear atypia, mitotic figures, degenerative changes,
papillary structures, nuclear inclusions, nuclear ground-glass features, and nuclear grooves. Thus, the
largest tumor was diagnosed as follicular thyroid adenoma. The remaining three small nodules were
typical adenomatous nodules composed of normofollicles and macrofollicles without nuclear atypia,
mitotic figures, degenerative changes, papillary structures, nuclear inclusions, nuclear ground-glass
features, and nuclear grooves. Therefore, a diagnosis of adenomatous nodules (goiters) was made.
However, six years later, the patient showed a brain metastasis of thyroid tumor composed of
macrofollicles without cellular and nuclear atypia. A diagnosis of metastatic follicular thyroid
carcinoma was made. The present case suggests that benign thyroid nodules can metastasize.

Introduction
Encapsulated thyroid follicular tumors without histologi-
cal evidence for carcinoma can metastasize [1], and in the
past such adenoma was called metastasizing adenoma
[2-7]. It has also been reported that thyroid adenomatous
goiter can metastasize [8].

The thyroid neoplasms are now classified into follicular
adenoma, follicular carcinoma, papillary carcinoma,
poorly differentiated insular carcinoma, medullary
carcinoma, anaplastic carcinoma, other neoplasms, and
variant forms [3]. Papillary thyroid carcinoma tends to
metastasize via lymphatic pathway, while follicular
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carcinoma via blood stream. The common metastatic
sites are lymph nodes, lungs and bones, but brain
metastasis is rare [10,11]. The author herein reports a
case of an encapsulated follicular tumor without capsular
and vascular invasion and three adenomatous nodules
(goiters) in the thyroid with a brain metastasis.

Case presentation
A 75-year-old Japanese woman was admitted to our
hospital because of thyroid mass. Imaging modalities
revealed four clear cut nodules in the thyroid, and tumo-
rectomies of the four nodules were performed under the
clinical diagnosis of benign thyroid nodules.

Grossly, the submitted materials were the four thyroid
nodules. One of them was completely encapsulated tumor
(35 mm in diameter). Other three nodules were non-
encapsulated nodules (10 mm, 8 mm, and 7 mm in
diameters). No degenerative changes were found in the
four nodules. Multiple sections were cut from the largest
nodule. One section was obtained from each of the
smaller three nodules. They were fixed in 10% formalin
and embedded in paraffin wax. One 3-μm section was cut
from each paraffin tissue block, and stained with
hematoxylin and eosin.

Microscopically, the largest tumor was a completely
encapsulated follicular adenoma. The tumor consisted
of only normofollicles and microfollicles (Figure 1)
surrounded by a fibrous capsule (Figure 1). Neither
capsular invasion nor vascular permeation by tumor cells
was recognized. The parenchyma lacked nuclear atypia,

mitotic figures, degenerative changes, papillary structures,
nuclear inclusions, nuclear ground-glass features, and
nuclear grooves. Thus, the largest tumor was diagnosed as
follicular adenoma. The remaining three small nodules
were typical adenomatous nodules composed of normo-
follicles and macrofollicles without structural and nuclear
atypia, mitosis, degenerative changes, papillary structures,
nuclear inclusions, nuclear ground-glass features, and
nuclear grooves. Therefore, the diagnosis was adenomatous
nodules (goiters).

However, the patient complained of headache six years
later. Imaging (CT and MRI) revealed a brain tumor in the
frontal lobe near the skull. A tumorectomy was performed
under the clinical diagnosis of primary brain tumor.
Grossly,the submitted material was a brown tumor
measuring 6 × 6 × 4 cm (Figure 2). Four sections were
obtained, and processed as mentioned above. Micro-
scopically, the brain tumor was composed of macro-
follicles without structural and nuclear atypia, mitotic
figures, degenerative changes, papillary structures, nuclear
inclusions, nuclear ground-glass features, and nuclear
grooves (Figure 3). A diagnosis of metastatic follicular
thyroid carcinoma was made.

Discussion
The present case showed four thyroid benign-appearing
nodules. However, the brain tumor developed six years
later was metastatic follicular carcinoma. Therefore, one
of the four nodules at the first operation was follicular
thyroid carcinoma. The authors considers the following
five possibilities: first the encapsulated thyroid follicular
tumor was in fact an encapsulated microinvasive follicular
carcinoma [12]; second, one of the three adenomatous

Figure 1. Follicular adenoma: The parenchyma is composed
of normofollicles and microfollicles without atypia. A capsule
is present (left). No capsular invasion or vascular invasion is
recognized. HE, ×40.

Figure 2. Gross features of brain tumor. It is a brown
colored soft tumor.
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nodules was follicular carcinoma; thirdly, the remaining
thyroid had follicular carcinoma; fourthly, the brain tumor
arose from ectopic thyroid tissues in the brain; and fifthly,
the brain tumor is brain teratoma with an exclusive
differentiation into thyroid tissue, similar to struma ovari.

Morphologies do not always reflect biological behaviors.
The first hypothesis is most likely. The author extensively
examined this encapsulated thyroid tumor, and could not
find evidence of carcinoma. However, the examination
employed only 3-μm thick HE sections of the paraffin
tissue blocks. No step and serial section observations
were performed. Therefore, it is possible that micro-
invasive area(s) of follicular carcinoma may be present in
other sites but was not represented on the HE sections.
A typical example supporting this hypothesis was
reported by Mizukami et al. (1). They reported a case of
an encapsulated follicular thyroid carcinoma without
capsular and vascular invasion with bone metastasis.
Their case is 42-year-old man who had histologically
typical follicular thyroid adenoma without vascular and
capsular invasion (1). The tumor was completely encap-
sulated and composed of microfollicles free of nuclear
atypia and mitotic figures (1). However, the tumor
metastasized to bone 22 years after a thyroidectomy. The
largest encapsulated follicular tumor of the present case is
very similar to that of Mizukami et al. (1). Taken together,
it can be concluded that an encapsulated follicular tumor
without capsular and vascular invasion can metastasize.

The second hypothesis is also likely, because it is
recognized by Ito et al. [8] that benign thyroid nodule
including adenomatous nodule can metastasize. They
reported that five (0.17%) of 2,975 adenomatous thyroid
nodules without pathological evidence of carcinoma

metastasized to lymph nodes and distant organs, and
insisted that pathological diagnosis of thyroid nodules has
limitations and cases diagnosed as benign adenomatous
nodule should undergo careful follow-up (8). It is possible
that the three thyroid adenomatous nodules in the present
case metastasized to the brain.

The third hypothesis is also likely, because scrutiny of the
remaining thyroid after tumorectomy was not performed.
The fourth hypothesis is unlikely, because ectopic thyroid
in the brain has not been reported, to the best of author’s
knowledge. The fifth hypothesis is possible, but the
probability is very low.

In any way, thyroid nodules are protean. Many sections
should be taken from the thyroid lesions, and step and
serial sections should be done if possible.

However, pathological examination is limited because
morphologies do not always reflect the biologic behaviors
in thyroid lesions.

In summary, the author reported four benign-appearing
thyroid nodules with brain metastasis.
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