
INTRODUCTION

Although the incidence of metastatic tumor to the

thyroid in autopsy studies varies between 2 and 24%,

metastasis to the thyroid gland is quite rare in clinical

practice.1-4 When a metastatic neoplasm to the thyroid

is suspected, accurate diagnosis is important in plan-

ning treatment. Even though current imaging tools such

as high-resolution ultrasonography and PET/CT are

useful in the detection of those thyroid nodules, their

findings of metastatic nodules are known to be not spe-

cific for diagnosis.5,6 Fine needle aspiration (FNA) is

considered to be the most effective test for making a

differential diagnosis of thyroid nodules. Although
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Cytologic diagnosis of the metastatic tumors to the thyroid is impor-

tant in the management of the patients. There have been rare reports

analyzing fine-needle aspiration (FNA) cytology of metastatic tumors to

the thyroid. This study examines comprehensive cytologic findings of

metastatic tumors to the thyroid with radiologic findings. The FNA

cytology slides obtained from 12 cases with metastatic tumors of the

thyroid; lung cancer (n=5), tongue and tonsil cancer (n=3), esophageal

cancer (n=2), and breast cancer (n=2) were reviewed. Radiological

study showed single mass with heterogeneous texture or multiple

masses without calcification. Metastatic tumor was easily considered

in a differential diagnosis of FNA cytology because they had peculiar

cytological features which were not seen in primary thyroid tumor. The

smear background varied from predominantly necrotic, bloody, and

inflammatory to colloid. The aspirates exhibited a mixture of benign fol-

licular cells and malignant cells in 6 cases. The characteristic cytoplas-

mic features of the tumor cells, such as keratin, mucin and melanin,

were found in 9 cases. Although some cases mimic primary thyroid

neoplasm, a careful examination of the cytological characteristics may

help cytopathologists to recognize a metastatic tumor in the thyroid by

FNA, and may help the clinicians to establish a proper treatment plan.

(Korean J Cytopathol  2007;8(2):133-142)
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metastases to the thyroid might be considered in

patients with known malignancy, the distinction

between metastatic tumor involving the thyroid and a

primary thyroid lesion on aspiration cytology may be

diagnostically challenging in routine practice. There

have been few cytology reports of FNA of a metastatic

tumor to the thyroid.3,4,7-13 Moreover, most reports

described the clinical findings and did not thoroughly

handle the cytological findings. Therefore, we attempt

to review the cytomorphologic findings of 12 metastatic

tumors to the thyroid and discuss difficult areas encoun-

tered in evaluating FNA of these lesions.

MATERIALS AND METHODS

The files of all FNAs in the Department of Pathology

of Samsung Medical Center, between December 1994

and September 2006, were searched to identify those

with thyroid metastases. Twelve cases of metastatic

tumor to the thyroid were selected based on

histopathological and/or radiological confirmation of

the primary site. Patients with direct extensions from

adjacent structures were excluded. The relevant clinical

information including the interval between the develop-

ment of the thyroid metastases and the diagnosis of the

primary lesion, primary cancer site, metastasis in other

organs, and radiologic findings, was obtained from the

medical records.

The thyroid aspirates were obtained by pathologists

and radiologists, and were immediately smeared onto

glass slides. The smears were fixed in 95% alcohol and

stained with hematoxylin-eosin(H&E) and

Papanicolaou stain. The slides were reviewed with spe-

cial attention being paid to the following cytomorpho-

logic characteristics: background, cytomorphologic pat-

tern, and nuclear and cytoplasmic characteristics. The

relative amount of thyroid follicular cells was semiquan-

titatively measured. The histologic slides of the primary

tumor were available in 10 patients and these were

compared with those of the thyroid aspirates. In the

other two patients, only biopsy slides of the thyroid

tumor were available. In selected cases, immunohisto-

chemical stains were performed using HMB45, S-100,

CD56, chromogranin, synaptophysin, and calcitonin

antibodies.

RESULTS

Table 1 shows the clinical and radiologic findings of

the 12 patients with a metastatic tumor to the thyroid.

There were seven men and five women with age rang-

ing from 34 to 83 year. In 10 cases, the primary cancer

was clinically known before the performance of FNA of

thyroid. The thyroid metastases were detected on aver-

age 5.6 months (range: 0.6∼31 months) after the dis-

covery of the primary tumor. In case 1, the patient pre-

sented with neck swelling and undergone FNA on thy-

roid mass. In this patient, the FNA diagnosis suggested

primary or metastatic squamous cell carcinoma and

lung mass was found by a thorough radiologic search

for primary site. In case 12, thyroid mass was immedi-

ately found during workup for metastases after the

detection of primary breast tumor. The commonest site

of primary tumor in this study were lung cancer in five

patients, followed by tongue and tonsil cancer (n=3),

esophageal cancer (n=2) and breast cancer (n=2). At

the time of the thyroid metastasis, local tumor recur-

rence at the primary site with regional lymph node

metastases was noted in all 3 cases of tongue and tonsil

cancer. The other patients had extensive metastases in

the other organs at the time the metastatic tumors to the

thyroid had been discovered.

Ultrasonographically, the 7 patients appeared as a

single mass with heterogeneous echogenecity, one

patient showed diffuse thyroid enlargement with het-

erogenous echogenecity and the remaining 4 patients

had multiple masses (Fig. 1A and 1B). Three of the

patients with multiple metastatic nodules had a metasta-

sis to both lobes of the thyroid. Some cystic necrosis

within the nodules was noted in three cases (case 1, 2
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and 6), of which two were from lung cancer and the

other from the tongue cancer. No calcification was

identified in all the thyroid nodules. 

Table 2 summarizes the cytological findings of the

thyroid aspirates. The cytological diagnoses of all cases

were malignancies. The differential diagnosis included

a diagnosis of a metastatic carcinoma in 10 of the 12

patients, and the remaining two cases were diagnosed

as squamous cell carcinoma and carcinoma with squa-

mous differentiation.

Each case had different cytological features accord-

ing to the histologic type of the primary tumor. The

smear background varied from predominantly necrotic

(5 cases), bloody (5 cases) and inflammatory (2 cases).

Colloid background was also observed in the 6 cases.

The smears consisted mainly of large aggregated sheets

in the 7 cases, small syncytial tissue clusters in the 4

cases, and many single scattered cells in the 9 cases.

Complex branching pattern and monolayered tissue

fragments were not found. Papillary fragments with

fibrovascular core were observed in a case of malignant

melanoma. Loose syncytial-type tissue fragments with

and without follicular patterns were observed in all

cases of pulmonary adenocarcinoma and atypical carci-

noid of breast (Fig. 2A and 2B). The smear of metastatic

atypical carcinoid of breast comprised a mixed popula-

tion of cells with plasmacytoid and spindle appearance

(Fig. 2C). Normal thyroid follicular cells admixed with

the tumor cells were observed in six cases with the pro-

portion ranging from 5% to 80% (Fig. 2D). The tumor

cells in all cases exhibited nuclear pleomorphism and

mitosis. Distinct nucleoli were seen in 3 cases and

intranuclear pseudoinclusions were found in 2 cases

(Fig. 2E and 2F). The aspirates, from the tongue, lung,

and esophageal squamous cell carcinoma, showed

dense orangeophilic squamoid cytoplasm with cyto-

plasmic keratinization (Fig. 3A). Three cases of a pul-

monary adenocarcinoma had abundant vacuolated

cytoplasm (Fig. 3B). A case of metastatic melanoma

showed an eosinophilic plump cytoplasm with brown

pigments (Fig. 3C) and prominent nucleoli. No calcifi-

cations were identified in any of the cases. 

Immunohistochemical staining for HMB45 and S-

100, performed on the histologic section, was positive

in the neoplastic cells of malignant melanoma. In atypi-

cal carcinoid of the breast, the tumor cells were positive

for chromogranin, synaptophysin, and CD56, and nega-

tive for calcitonin.
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Fig. 1.  (A) Ultrasonographic photograph of case 3 shows multiple oval hypoechoic mass lesions (arrows). (B) Ultrasonographic

photograph of case 4 displays an ill-defined mass with low echogenecity (arrows).
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Fig. 2. Cytologic findings of general patterns in metastatic tumor to the thyroid. (A) Case 3. Metastatic adenocarcinoma from the

lung. A loose syncytial-type tissue fragment showing eosinophilic plump cytoplasm and oval nuclei is found. (H&E). (B) Case 12.

Metastatic atypical carcinoid from the breast. FNA reveals a loose syncytial tissue cluster of tumor cells in colloid background.

(H&E). (C) Case 12. A mixed population of cells with plasmacytoid and spindle appearance is seen. (H&E). (D) Case 2. Metastatic

adenocarcinoma from the lung. FNA reveals a tumor cell nest admixed with benign follicular cells. (H&E). (E) Case 10. Smears of

metastatic malignant melanoma from the esophagus. Note scattered tumor cells with round to oval vesicular nuclei, prominent

nucleoli, intranuclear inclusion (arrow), and dense cytoplasm. (Papanicolaou). (F) Case 4. Metastatic adenocarcinoma from the lung.

FNA reveals a tumor cell nest with small intranuclear inclusion (arrow). (H&E).

A B

C D

E F



DISCUSSION

Although the thyroid is a highly vascularized organ,

the development of metastatic disease to the thyroid is

generally believed to be rare in patients with a prior his-

tory of malignant condition.1-4 Moreover, metastatic

tumors to the thyroid, presenting clinically as enlarged

thyroid or thyroid nodules, are rare and cause clinical

problems only in the minority of patients. However, the

recently developed PET/CT system makes it possible to

detect incidental thyroid mass in cancer patients. 

Thyroid lesions in patients with known malignant

disease might be due to benign thyroid disease, repre-

sent primary thyroid malignancies, or be metastases

from a distant primary site. Even in patients with a

known nonthryoidal primary tumor, 71% of the thyroid

nodules were benign lesions, 17% were metastatic, 6%

represented a primary thyroid cancer, and 1% was due

to Hashimoto's thyroiditis.14 When a thyroid nodule is

detected in a patient with a known malignancy, a differ-

ential diagnosis between the above diseases is impor-

tant for treatment planning. 

According to previous studies, breast, lung,

melanoma, and kidney carcinomas frequently metasta-

size to the thyroid gland.15 In this study, most metastat-

ic cancers originated from the lung, followed by the

head and neck. Squamous cell carcinoma and adeno-

carcinoma were the main histological types of the

metastatic cancer to thyroid. In head and neck primary

tumors, it could be argued that thyroid involvement is a

locoregional recurrence rather than an isolated distant

metastatic disease. However, of our three patients with

head and neck primary lesions, all lesions arising from

the direct invasion from the head and neck were
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Fig. 3. Cytoplasmic characteristics of metastatic tumors in FNA of

the thyroid. (A) Case 8. Metastatic squamous cell carcinoma from

the tongue showing the keratinized cytoplasm. (Papanicolaou).

(B) Case 2. Metastatic adenocarcinoma from the lung containing

cytoplasmic mucin. (H&E). (C) Case 10. Metastatic malignant

melanoma from the esophagus with intracytoplasmic brown

melanin pigments (arrows). (Papanicolaou).



excluded by sonographic examinations of the thyroid

nodules. In the case of head and neck tumors, it is like-

ly that many of the thyroid metastases represented lym-

phatic spread rather than hematogeneous spread.15

Most metastatic spread to the thyroid occurs in dis-

seminated cancer patients and have a poor prognosis.16

Therefore, it is important to consider the clinical presen-

tation of the metastatic disease to the thyroid in order to

prevent a patient with an advanced malignancy of a

distant site from undergoing unnecessary thyroid sur-

gery.17 However, certain carcinomas such as breast and

renal cell carcinoma have been reported to have a rea-

sonable prognosis when they have a single thyroid

metastasis.1,17,18 Therefore, early detection of a single

metastatic tumor in the thyroid of these carcinomas can

be lifesaving, because a total thyroidectomy may pro-

vide a prolonged disease-free interval, and be curative.1

High-resolution ultrasonography of the thyroid has

been shown to be extraordinarily sensitive for detection

of thyroid nodules.19 A recent report of ultrasound con-

census in ultrasonography has stated that ultrasono-

graphic findings associated with an increased risk of

thyroid cancer are presence of calcifications, hypoe-

chogenicity, irregular margins, absence of a halo, pre-

dominantly solid composition, and intranodule vascu-

larity.20 However, ultrasonography findings are

extremely variable from study to study, and thyroid

non-neoplastic and neoplastic lesions can have overlap-

ping ultrasonographic findings as well as metastatic thy-

roid nodules. The diagnostic dilemma is further compli-

cated in solitary mass lesion of thyroid and its occur-

rence in patients with no known nonthyroidal primary

tumor. Therefore, FNA can be useful and reliable tool

for distinguishing between cancer metastatic to the thy-

roid and primary thyroid neoplasms.

Kini21 has provided guidelines that might assist in

distinguishing between primary and metastatic tumors.

These include a history of prior cancer elsewhere, the

presence of unremarkable thyroid follicular cells

admixed with neoplastic cells, the functional differentia-

tion of cancer cells such as keratin, mucin, melanin,

and bile. Finally the growth pattern in the aspirate may

be neither papillary nor follicular, as expected.21

In our study, most cases were easily diagnosed as

metastasis on the basis of the above cytologic features

along with the clinical information. The presence of

keratin (case 5, 6, 7, 8, and 9), mucin (case 2, 3, and 4),

or melanin (case 10) provided an immediate clue to

secondary tumors to the thyroid. In addition, benign

follicular cells admixed with malignant cells were also

helpful findings supporting metastasis rather than pri-

mary malignancy. Moreover, we thought that necrotic

and inflammatory background observed in our cases is

the unique cytologic feature not commonly encoun-

tered in primary thyroid tumors. However, colloid

background was also commonly present. 

However, two cases of metastatic adenocarcinoma

from the lung (case 4) and the breast (case 11) and one

case of metastatic atypical carcinoid (case 12) from the

breast were difficult in the diagnosis. Thyroid follicular

cells were sparse in all of these cases. Case 4 exhibited

loose syncytial tissue fragments and intranuclear inclu-

sions, which are commonly observed in a papillary car-

cinoma of the thyroid. In this case, the presence of

cytoplasmic vacuoles and necrotic background with the

absence of a large papillary structure was more compat-

ible with a metastatic adenocarcinoma rather than a pri-

mary papillary carcinoma. Of interest, the case of

metastatic atypical carcinoid from the breast showed

oval to spindle shaped cells and really mimicked

medullary carcinoma. Differentiation of metastatic atyp-

ical carcinoid from primary medullary thyroid carcino-

ma on fine needle aspiration cytology may be very diffi-

cult without clinical information. Except the absence of

amyloid, they have same cytological features, such as

dispersed cell-pattern of polygonal or triangular cells,

cytoplasmic granules, and extremely eccentrically

placed nuclei with coarse granular chromatin.22,23

Once clinical suspicion is aroused, immunohistochemi-

cal stain for calcitonin can help differentiating metastatic

neuroendocrine carcinoma from medullary thyroid car-

cinoma. 
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The differential diagnosis of a metastatic squamous

cell carcinoma to the thyroid includes less frequently

observed in the thyroid neoplasms, such as an anaplas-

tic carcinoma, primary squamous cell carcinoma of the

thyroid and mucoepidermoid carcinoma. The distinc-

tion between metastatic squamous cell carcinoma and

anaplastic carcinoma can be made by the appropriate

clinical setting and heterogeneous cytological features,

such as isolated or clustered giant or spindle cells, mul-

tilobulated or multiple nuclei, irregular chromatin

clumps, hyperchromasia, or granular chromatin, promi-

nent nucleoli, and necrosis.24 Metastatic squamous cell

carcinoma spread to the thyroid is cytologically similar

to a primary squamous cell carcinoma of the thyroid.

Therefore, a metastatic squamous cell carcinoma may

be differentiated from a primary squamous cell carcino-

ma of the thyroid only by extensive clinical investiga-

tions of the other primary tumors. In addition, Lam et

al.25 proposed that a characteristic cytokeratin expres-

sion pattern of squamous cell carcinoma of the thyroid

can be helpful in distinguishing it from a metastatic

squamous cell carcinoma of the upper aerodigestive

tract. Aspirates of mucoepidermoid carcinoma show

cohesive clusters of cytologically monomorphic neo-

plastic epithelial cells with focal squamoid features and

occasional aggregates of lightly basophilic mucin-like

material mantled by squamoid cells. This can be helpful

in making a differential diagnosis because metastatic

carcinomas to the thyroid gland generally do not have

concomitant squamous and mucinous features.26 In

addition, the presence of dyskeratotic, spindle and tad-

pole cells and eosinophilic granular keratin material can

help differentiating a metastatic squamous cell carcino-

ma from a squamous metaplasia of nodular hyperplasia

or Hashimoto's thyroiditis. 

On the basis of this study and review of other stud-

ies, a metastatic tumor should be considered in a differ-

ential diagnosis of a thyroid nodule in a patient with a

prior history of malignancy, especially in unilateral or

bilateral multiple nodules without microcalcification by

ultrasonography. Although metastatic tumors of non-

thyroidal origin may mimic primary thyroid neoplasm,

a careful examination of the cytological characteristics

may help the cytopathologists making a correct diagno-

sis of a metastatic thyroid tumor in a patient with

known malignancy. As reported in several previous

reports,10,27-28 our study reveals that FNA in most case

can be useful and reliable tool for distinguishing

between thyroid metastases and primary thyroid neo-

plasms. Therefore, the identification of metastatic tumor

by FNA of such patients may help the clinicians estab-

lishing a proper treatment plan. 
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