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Abstract 

 

It is extremely rare that sarcomas metastasize to the thyroid. We report a case of a 49 year old male with 

malignant peripheral nerve sheath tumor (MPNST) metastatic to the thyroid that was diagnosed by 

ultrasound guided fine needle aspiration (FNA). The FNA cytology showed numerous loosely cohesive 

pleomorphic small spindle cells, some of which were arranged in short fascicles or haphazard pattern. The 

nuclei were oval or spindle in shape, with hyperchromatic granular chromatin and inconspicuous nucleoli, and 

smooth nuclear membrane contours. The cytoplasm was scant to moderate in amount, and delicate. Some 

cells had long thin cytoplasmic projections. Based on the cytomorphology, a diagnosis of “consistent with 

metastatic MPNST from small intestine” was rendered and follow-up thyroidectomy confirmed the cytologic 

diagnosis. Therefore, FNA biopsy is a useful, easy to perform, cost effective, safe procedure that can 

diagnose secondary tumors of the thyroid, and help avoid unnecessary thyroidectomy in patients with a poor 

prognosis.   
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Introduction 

 Malignant tumors of the thyroid gland were 

estimated to account for 3.8% of all malignancies in the 

United States in 2014 according to National Cancer 

Institute report (http://seer.cancer.gov/statfacts/html/

thyro.html). According to the tumor classification of the 

World Health Organization (WHO), thyroid tumors are 

classified as epithelial or nonepithelial, benign or 

malignant, primary or metastatic tumors, with a 

separate category for lymphomas and miscellaneous 

neoplasms.1 Solitary thyroid nodules are common in 

clinical practice, however, nodular intrathyroid 

metastases are rare and may be underestimated.2 In 

most clinical reviews the incidence ranges from 2% to 

3%. In autopsy studies, the incidence of intrathyroid 

metastases of non-thyroid origin ranges from 1.9% in 

unselected studies to 24% in patients with widespread 

malignant neoplasms.3,4 In a review of 43 cases of 

metastatic disease to thyroid gland, the kidney was the 

most common primary tumor site (33%), followed by 

lung (16%), breast (16%), esophagus (9%), and uterus 

(7%).5  

 Soft tissue sarcomas metastatic to the thyroid 

are extremely rare with a few cases reported in the 

literature including10 leiomyosarcomas from uterus, leg 

and duodenum,6-8 2 histiosarcomas from the ankle or 

the thigh,9,10 1 endometrial carcinosarcoma,11 and 1 

liposarcoma of the thigh.12 

 

 We report a rare case of metastatic malignant 

peripheral nerve sheath tumor (MPNST) from the ileum 

diagnosed in the thyroid by fine needle aspiration (FNA) 

biopsy. 

 

Clinical Presentation 

 The patient was a 49 year old Caucasian male 

with a past medical history of a dorsal melanoma and 

MPNST (malignant Schwannoma), grade 2, of the small 

intestine 2 years ago.  A CT scan of the chest for the 

surveillance of his malignancies detected a 1.2 x 0.9 cm 

hypoechoic nodule in the right lobe of the thyroid gland, 

and several nodules in the left lobe (the largest 

measured 9 mm). A FDG PET CT scan demonstrated the 

interval appearance of a focal area of increased 

metabolic activity in the right thyroid lobe. No other 

lesions were identified. His TSH was 2.28, within normal 

limits (0.4 – 4.0). He denied any symptoms suggestive 

of hypo- or hyperthyroidism. He also denied any other 

endocrine abnormalities, hoarseness, dysphagia, 

positional shortness of breath, or neck pressure.  

FNA Cytology 

 An ultrasound guided fine needle aspiration 

(FNA) was performed using 25 gauge needles on the 

right thyroid nodule. The air-dried FNA slides were 

stained with Diff-Quik stain and ethanol fixed slides were 

stained with Papanicolaou stain. Microscopic 

examination showed numerous loosely cohesive 

pleomorphic small spindle cells, some of which were 

arranged in short fascicles or haphazard pattern (Fig. 1A 

to 1D). The nuclei were oval or spindle in shape, with 

hyperchromatic granular chromatin and inconspicuous 

nucleoli, and smooth nuclear membrane contours. The 

cytoplasm was scant to moderate in amount, and 

delicate. Some cells had long thin cytoplasmic 

projections.  Normal thyroid follicular cells and colloid 

were present in the background. The cytomorphology of 

the current specimen was similar to that seen in the 

tumor of previous small intestine resection, while was 

different from that seen in the previously resected 

melanoma. Based on the cytomorphology, a diagnosis of 

“consistent with metastatic MPNST from small intestine” 

was rendered. 

Histologic Findings 

 Subsequently he underwent a total 

thyroidectomy. The thyroidectomy specimen 

demonstrated a white-pink lobulated mass measuring, 

1.7 x 1.2 x 1.2 cm and several smaller nodules. The 

tissue containing tumor was formalin fixed, paraffin 

embedded, sectioned, and stained with hematoxylin and 

eosin (H&E) stain. The tumor was composed of sheets 

of pleomorphic spindle cells with cytomorphologic 

features similar to those seen in the FNA cytology. The 

tumor cells were arranged in fascicle or haphazard 

patterns. A high mitotic rate of 10 per 10 high power 

fields was noted (Fig. 1E). The histology of the thyroid 

nodule was similar to that seen in the prior sarcoma of 

resected from the small intestine (Fig. 1F). Both the 

tumors were focally positive for S100 (Fig. 1G and 1H). 

The thyroid tumor was negative HMB-45 and melan A. 

The histologic features and immunoprofile confirmed the 

cytologic diagnosis. 
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 Discussion 

Fig. 1A and 1B: FNA cytology, Diff-Quik and Papanicolaou stain, respectively, x200. Fig. 1C and 1D: 

FNA cytology, Diff-Quik and Papanicolaou stain, respectively, x600. Fig. 1E and 1F: Histology from 

thyroid and small intestine, hematoxylin and eosin, x600. Fig. 1G and 1H: Immunostain for S100 

on thyroid and small intestine, x600. 
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 The thyroid gland is a known site for metastatic 

tumors from various primary sites. Soft tissue sarcomas 

metastatic to the thyroid are extremely rare. Diagnosis 

of a thyroid nodule as a metastatic malignancy is not 

possible based on solely clinical and/or radiological 

features. We report a case of metastatic MPNST to 

thyroid diagnosed by FNA biopsy. The differential 

diagnoses include anaplastic thyroid carcinoma, 

metastatic melanoma, and primary benign or malignant 

soft tissue tumors. 

 Anaplastic thyroid carcinoma is an important 

entity for the differential and has important prognostic 

implications. Clinically, a rapidly enlarging thyroid mass 

that is firm and fixed to surrounding structures in an 

elderly patient is quite suggestive. The FNA cytology 

may demonstrate a variety of cell types including spindle 

cells, pleomorphic giant cells, squamoid cells, and 

osteoclast-like cells.13 These tumors are highly 

proliferative with numerous atypical mitotic figures, and 

usually have extensive necrosis. Neoplastic bone and 

cartilage may also be identified. In all types of anaplastic 

carcinomas, immunoreactivity to thyroglobulin is 

typically absent. When present, it is evident only in 

some larger ‘epithelioid’ cells. Immunoreactivity to 

keratin may be demonstrated and is the most common 

marker that suggests epithelial origin. However, 

cytokeratins of different molecular weight may be seen 

in some tumors and many examples show no cytokeratin 

immunoreactivity.14 Approximately 30% of anaplastic 

carcinomas express thyroid transcription factor-1 (TTF-

1), which, if positive, is extremely helpful in diagnosis of 

anaplastic carcinoma especially in small biopsies.15 In 

our case, the FNA cytology only showed spindle cells, 

which morphology was similar to tumor previously 

resected from the small intestine. These spindle cells 

were not as atypical/bizarre as those spindle cells seen 

in anaplastic thyroid carcinoma, and did not show the 

other cell patterns as described above. Comparison of 

cytomorphology and immunoprofile with original tumor 

is important. The subsequent thyroidectomy’s 

histomorphology and immunoprofile confirmed our 

cytologic diagnosis. Immunostain for TTF-1 on cellblock 

sections or smears may be helpful. In addition, clinical 

presentation is also helpful for the differential diagnosis. 

 

 Melanoma can metastasize to the thyroid, and 

can present as spindle cells in shape. We compared the 

cytomorphology of the current case with that of previous 

resected melanoma, and found that they were different 

(spindle cells in shape versus epithelioid cells with 

prominent nucleoli). If it was possible, a cellblock should 

be prepared for histologic examination and 

immunohistochemical studies for S100, melan A, HMB-

45, and microphthalmia-associated transcription factor 

(MITF). Immunochemical studies on thyroidectomy 

specimen showed that the tumor cells were negative for 

Melan A and HMB-45, excluding metastatic melanoma. 

 

 Another important differential diagnosis to 

consider is primary versus metastatic spindle cell lesions 

of the thyroid gland. These spindle cell lesions include 

solitary fibrous tumor, leiomyoma, spindle epithelial 

tumor with thymus-like differentiation, spindle squamous 

cell carcinoma, and especially peripheral nerve sheath 

tumor (Schwannoma or MPNST).16 Soft tissue tumors of 

the thyroid are uncommon. The clinical, imaging, 

pathologic, and immunohistochemical characteristics 

should be correlated. Metastasis should be considered in 

any patient with a prior history of malignancy and new 

thyroid nodules, especially multiple nodules that involve 

bilateral lobes, such as seen in our case. If the cellularity 

is high, cytopathologists can compare the 

cytomorphology with the original tumor. In addition, an 

aliquot of FNA specimen can be used to prepare a 

cellblock for histologic examination and 

immunohistochemical studies. It is, sometimes, difficult 

to disguish Schwannoma from MPNST. Generally, 

Schwannoma shows no or mild cytologic atypia, rare or 

no mitoses, and no necrosis, and also is diffusely 

positive for S100 as well as low Ki-67 rate. Whereas, the 

MPNST shows more cytologic atypia, increased mitoses 

and apoptoses, and necrosis, and is negative or only 

focally positive for S100 as well as increase Ki-67 rate, 

Immunochemical studies can also be performed on FNA 

smears. 

 In summary, FNA biopsy is a useful, easy to 

perform, safe, and cost effective procedure to diagnose 

secondary tumors of the thyroid, and can also help avoid 

unnecessary thyroidectomy in patients with a poor 

prognosis. However, when making diagnosis of 

metastatic malignancy, a correlation with clinical history, 
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morphology of previous specimen, and necessary 

immunohistochemical results is recommended. 
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