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Introduction: We report a case of a 64-year old man with a history of colon carcinoma.
He underwent fine-needle aspiration by CytoFoam-core and diagnosis of metastatic
colon cancer to the thyroid gland.

Case presentation: In this case report, a solid thyroid nodule in the right lobe of a
64-year-old male was aspirated. The cytological smears showed a small group of
atypical cells with the obvious nucleolus, necrosis, and atypical tall columnar cells.
Since the patient had undergone surgery for rectal cancer at age 63, suspicion of
metastasis from colon cancer was raised. This was corroborated by CytoFoam-core
immunocytochemistry; showing a positive staining pattern for caudal type homeobox
transcription factor 2 (cdx2) and cytokeratin 20 (CK20); while thyroglobulin (TG)
and thyroid transcription factor-1 (TTF-1) were both negative.

Conclusion: The main objective was to correctly identify the metastatic thyroid
carcinoma (MTC) and exclude other clinical entities as primary diseases of the thyroid
gland. Cytology plays a crucial role in the follow-up and the therapeutic management
of the patients. The CytoFoam-core preparations were diagnostic of metastatic colon
cancer to the thyroid gland. In this context, the CytoFoam-core could be of great help,
especially in previous oncologic history cases.

© 2020. Multidisciplinary Cancer Investigation

INTRODUCTION

Secondary tumors of the thyroid gland are  metastatic foci from a distant primary malignancy.
uncommon as the frequency of metastasis accounts  An accurate and timely diagnostic definition of these
for 0.1-0.3% of thyroid malignancies [1]. Secondary  cases is essential as a confirmed metastatic disease
tumors may involve the thyroid gland as a result of  has crucial implications for clinical management and
direct extension from contiguous structures or as  prognosis of the primary malignancy [2, 3]. Lungs
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are the most common primary lesions, followed by
kidney, and gastrointestinal system malignancies.
Breast, uterus, larynx, and trachea are less frequent
primary sources. The interval from the diagnosis of
the primary tumor to the identification of thyroid
metastasis is reported to vary from 1 month to 16
years [4]. The patients with colorectal cancer in
30 - 40% of cases show advanced locoregional or
distant disease at the initial diagnosis, that cannot be
cured with surgery alone [4]. Regional lymph nodes,
liver, lung, and peritoneum are the most common
sites for colon cancer metastasis. Herein, we report
a case of colonic adenocarcinoma metastasis to
the thyroid gland, right adrenal gland, and lung in
absence of liver involvement. While fine-needle
aspiration biopsy (FNAB) under ultrasound
(US) guidance provided a Bethesda V cytology,
suspicious for malignancy, while the CytoFoam-
core correctly suggested the diagnosis of metastatic
colonic carcinoma. The patient received palliative
radiotherapy on the neck and supportive care. His
decease occurred in June 2018.

CASE PRESENTATION

We report a case of a 64-year old man referred to the
Department of Diabetology for an asymptomatic
thyroid nodule. His previous medical history
revealed that he underwent radical surgery for rectal
cancer one year ago. The pathology report showed
a moderately differentiated adenocarcinoma
(G2) with no lymphatic and venous invasion.
TNM classification was pT3 pNO MO, stage 1B,
according to the international union against cancer
tumor-node-metastasis 7th classification. Computer
tomography (CT) examination did not reveal
distant metastasis. The patient was disease-free for
one year, but in May 2016 a routine CT revealed
lesions in the thyroid, lung, and right adrenal. A
thyroid nodule was found in the right lobe as
a hard, fixed, and non-tender mass, measuring
approximately 45 mm in its major diameter. The
surrounding thyroid gland was normal, but US
examination revealed the presence of cervical and
supraclavicular lymphadenopathy. The nodule was
hypoechoic, with heterogeneous structure, irregular
margins, and scanty intra-nodular vascular signals
without evidence of extracapsular spread (Figure
1A and 1B).
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Figure 1: Ultrasound Scan of the Right Thyroid Lobe

(A) Deeply hypoechoic nodule, 47x40%x35 mm, with
heterogeneous structure and irregular margins. (B) Color-
doppler evaluation demonstrates scanty intra-nodular vascular
images. No sonographic evidence of thyroid capsule infiltration
or of pathologic adenopathy is present.

The patient was referred for US-guided FNAB of the
thyroid lesion. The cytological smears showed a small
group of atypical cells with obvious nucleolus (Figure 2).

Figure 2: Metastasis of Colon Cancer to the Thyroid Gland
Cytological evidence of a malignant epithelial cell population;
the neoplastic cells are note aggregated into groups with
nucleolus evident (papanicolaou staining x400).



No papillary carcinoma cytologic features were
identified and the lesion was diagnosed as Bethesda
V (suspicious for malignancy) [S]. The previous
diagnosis raised the clinical suspicion of a potential
metastasis from colon cancer. A second cytology
sampling, performed with the use of a modified
21G needle named CytoFoam core (Exmoor
Innovations, Bio-Optica Italian distributor), was
performed to rule out the presence of an anaplastic
(undifferentiated) primary thyroid carcinoma and to
confirm the clinical suspicion of a metastasis from
the primary colonic neoplasm [6]. The hematoxylin-
eosin staining performed on a formalin-fixed sponge
support, revealed atypical groups of cohesive
columnar cells with increased nucleus-cytoplasm
ratios in a background of necrotic debris. The nuclei
were large, elongated and palisading with evident
nucleolus (Figure 3).

Figure 3: CytoFoam-Core From Fine-Needle Aspiration
Sampling (23 Gauge Needle)

Hematoxylin & Eosin staining (H&E) of the neoplastic
aggregates entrapped in the foam structure (arrow) (x400)

The neoplastic cells are diffusely and strongly
immunoreactive for cytokeratin 20 (Figure 4A).
TTF1 and TG were negative in neoplastic cells
and positive in thyroid cells (Figure 4B). The
immunostaining for cdx2 was positive in the
neoplastic cells and resulted as negative in thyrocytes
(Figure 4C and 4D).

As a whole, the cytological findings were diagnostic
of metastatic colon cancer to the thyroid gland. The
material was also evaluated for kirsten rat sarcoma
(KRAS) and neuroblastoma rat sarcoma (NRAS)
molecular assay. Accordingly, NRAS is considered
as the wild type but KRAS codonl2-mutation (p
Gly12Asp (c.35G>A) represents the primary tumor.
From June to September 2016 the patient received
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chemotherapy and anti-angiogenesis of Avastin
(bevacizumab).

Figure 4: Inmunohistochemistry

(A) The cells express strong cytoplasmic CK 20 positivity (x200);
(B) The complete absence of TTF1 staining in the neoplastic
cells; note the positivity (empty arrow) of the thyrocytes (x400);
(C) The neoplastic cells are positive per cdx2, the thyrocytes are
negative (arrow) (x200); (D) note the intense nuclear positivity
at higher magnification (x400).

The US showed a reduction of the dimension of
adrenal and thyroid nodules in September 2016, as a
satisfactory response. In April 2017, the total body
CT demonstrated a progression. The patient received
palliative radiotherapy on the neck and supportive
care. His decease occurred in June 2018.

DISCUSSION

The incidence of intrathyroidal metastasis is low
[3] and varies from 1.25 to 24.0% in autopsy
series of cancer patients [7]. The gastrointestinal
malignancies rarely metastasize into the thyroid
gland; the colon and the rectum are the main origin
[8]. Even if the thyroid is one of the most perfused
organs in the body, it is rarely considered as a solitary
site of metastases that are usually asymptomatic [7-
9]. However, in patients with a history of cancer
and suspicious thyroid nodules the possibility of a
metastasis should be considered. As primary thyroid
carcinomas are usually low-grade neoplasms,
the presence of frank atypia in the cytological
sample should raise the suspicion of a metastatic
carcinoma [3].The presence of thyroid invasion
does not negatively impact the overall survival and
the occurrence of thyroid metastasis influence the
prognosis as the metastasis to other organs. So, the
overall survival depends on the prognosis of the
primary tumor and of the metastatic state [7, 8]. The
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management of thyroid nodules is largely directed
by the cytologic findings from FNAB, which
represents the gold standard for diagnosis of nodular
lesions; however, these results must be considered
in the context of US and clinical findings [10]. The
imaging can be helpful in the diagnostic workup of
these cases, but the radiological findings alone are
usually nonspecific and cannot be used conclusively
to distinguish primary from secondary lesions [11].
Cytology plays a key role in the diagnostic workup
of metastatic neoplasms to the thyroid [12] but
its main limitation is the impossibility to use part
of the sampled material for ancillary studies [2].
Immunohistochemistry (IHC) and other molecular
studies are often required to fully characterize
tumors diagnosed by FNAB. These supplementary
investigations are best performed on cell blocks
or CytoFoam-core support. While the cell blocks
are time-consuming and sometimes subjected to
loss of cellular material during processing, the
CytoFoam-core sample is a diagnostic tool for
both IHC and molecular analysis [13, 14]. A single
passage provides material for a cell-block due to
the presence of the adsorbent support inserted in a
21-gauge needle on which the cells remain trapped.
The specimen obtained from the CytoFoam-core
is processed as a tissue fragment, formalin-fixed,
and paraffin-embedded sample [6]. So, the use of
a device that collects the material during the FNA
procedure reduces laboratory workflow time while
improving the quality of the cytological sample.
The availability of additional material, accessible
without more invasive procedures such as core-
needle biopsy, allows a complete morphological,
immunohistochemical and molecular evaluation.

Secondary malignancies of the thyroid gland are
a rare entity and colon metastasis are even rarer,
despite the high prevalence of colorectal cancer
(CMT) in developed countries. The diagnosis
of distant metastatic disease has become more
frequent, including its appearance in infrequent sites
as the thyroid gland, due also to the improvement
in diagnostic techniques. The CytoFoam-core
sample plays a pivotal role to correctly identify the
presence of CMT, excluding alternative clinical
entities as primary disease of the thyroid gland,
and allows the use of molecular assays for follow-
up and therapeutic management of the patients.
CytoFoam-core may be used as a reliable diagnostic

tool for cytological assessment of thyroid nodules,
especially in case of uncertain cytological diagnosis
and previous oncologic history.
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