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Case report

Introduction
Positron emission tomography  (PET) is a functional 
imaging modality, extensively used in the diagnosis, 
staging and surveillance of patients with neoplastic 
diseases. 18F‑fluorodeoxyglucose  (FDG) is a glucose 
analogue, and its accumulation within cells reflects 
glycolytic metabolism. Many malignancies metabolize 
glucose at a much higher rate than normal tissue. The 
most common site of breast cancer metastasis include: 
Bone, liver, lung, and brain.[1] Immunohistochemical 
markers associated with breast cancer metastasis to 
thyroid include MGB2, carcinoembryonic antigen, 

estrogen receptor  (ER), progesterone receptor  (PR), 
and human epidermal growth factor receptor 
2 (HER2).[1] Most often, breast neoplasms metastasize 
to the thyroid gland through the hematogenous route. 
Abnormal FDG uptake in thyroid is usually detected 
during initial diagnosis or re‑staging of tumors from 
elsewhere in the body. Primary tumors of the thyroid 
are more common than metastases. The incidence 
of secondary malignancies in the thyroid is as low 
as 0.05%.[2] Thyroid metastases are uncommon in 
standard clinical practice, and most metastases are 
discovered only at autopsy.[3] In their study Papi 
et al. they found that thyroid metastasis from a given 
primary tumor histotype varies widely, depending on 
ethnic/demographic and epidemiological differences 
in major cancer types in the different populations.[4] 
It is not always easy to correctly diagnose thyroid 
metastasis from primary thyroid cancer. In clinical 
cases, the most common type of secondary metastasis 
to thyroid is renal carcinoma.[3]
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Case Report
Our patient is a 44‑year‑old woman who was first 
diagnosed with breast cancer at age 23 and underwent 
subsequent left mastectomy. The HER2+  tumor was 
about 5  cm and 14 out of 20 axillary lymph nodes 
were positive. Then, she received radiation therapy 
and four cycles of cyclophosphamide, doxorubicin, 
and fluorouracil. 1 year later, she had autologous bone 
marrow transplantation with stem cell rescue and 
had four cycles of cyclophosphamide, thiotepa and 
mitoxantrone, followed by radiation therapy. 5  years 
later, she had a prophylactic right mastectomy. 1 year 
after, a left supraclavicular node was found to be 
positive for ER+, PR−  breast cancer metastasis. Bone 
scan showed metastasis in the right scapula. Despite the 
treatment with docetaxel, the left supraclavicular node 
grew in size. As a result, the treatment was changed to 
vinorelbine and trastuzumab and continued for 2 more 
years. No disease was evident after 2 years, so she was 
maintained on tamoxifen and zoledronate for 10 years. 
Genetic testing was negative for p53, BRCA1, BRCA2, 
MLH1, MSH2, MSH6, PMS2, and EPCAM.

Last year, our patient developed a cough, and noted 
shortness of breath, while climbing stairs. She went 
to urgent care, and a chest X‑ray showed an enlarged 
heart. Computed tomography (CT) scan revealed a large 
pericardial effusion, small bilateral pleural effusions, and 
pulmonary edema. Cytology of the pericardial effusion 
was consistent with breast cancer. She was discharged 
with tamoxifen and shortly afterwards, she began to 
experience difficulty writing, and occasional episodes 
of right hand twitching. Magnetic resonance imaging 
of the brain showed cystic and solid enhancing masses 
suspicious for metastases. As a next step in management, 
the patient had FDG‑PET/CT exam and it showed 
intensely hypermetabolic bilateral cervical, mediastinal, 
and hilar nodes, as well as diffuse heterogeneous 
involvement of the enlarged thyroid gland, all of which 
are suspicious for malignancy  [Figure  1]. Fine‑needle 
aspiration (FNA) biopsy of the thyroid mass revealed 
ER/PR−, HER2+ metastatic breast cancer. The patient 
underwent radiation therapy and the tumor responded 
well to treatment [Figure 2].

Discussion
To our knowledge, this is the first case to report the breast 
cancer metastasis to the thyroid presenting in a diffuse 
uptake pattern on FDG‑PET/CT. This is also the 1st time 
reporting of the spread of breast cancer to thyroid, heart, 
and pericardium and right scapular locations in the same 
patient. In addition, there was wide spread metastasis to 
the brain, bone, lymph nodes, and the lungs. Similar to 
the thyroid metastasis, metastasis to the pericardium can 

be clinically silent, usually found in patients over 60 and 
can be diagnosed in advanced stages of breast cancer.[5] 
Breast cancers tend to metastasize to the pericardium by 
lymphatic route.[5] Reports of breast cancer metastasizing 
to the scapula are rare.[6] There is a predilection for the 
brain by HER2+ tumor cells and HER2 expression is also 
responsible for distant recurrence.[7] Furthermore, young 
age and ER negativity are also associated with increased 
risk for brain metastasis.[7]

Our patient developed thyroid metastasis 21 years after 
initial diagnosis. The involvement of the thyroid can be 
at the same time or from a few months to 22 years after 
the diagnosis of the primary breast tumor.[8] Metastatic 
disease involving the thyroid is usually observed in 
elderly individuals in their sixth and seventh decades of 
life.[9] Our patient is 44 and she is the youngest patient 
reported for breast cancer metastasis to thyroid. Thyroid 
metastases are usually diagnosed in advanced stages of 
breast cancer. Metastases to the thyroid gland does not 
depend on histological type of the breast carcinoma.[1] In 
the thyroid, breast cancers usually present as single or 
multiple nodules. Papi et al. in their study have reported 
that a palpable thyroid nodule was found in 72% of 
patients with metastasis to thyroid.[4] In our patients, 
there was absence of nodules.

Nontoxic goiter (an enlarged thyroid) is more than twice 
as common in the breast cancer patients. Most commonly, 
patients reported the feeling of pressure and enlarged 
neck circumference. Therefore, some patients with 
metastatic lesions present with hoarseness, dysphagia, 

Figure 1: Fluorodeoxyglucose-positron emission tomography/
computed tomography (FDG-PET/CT) images of the patient at the 
time of re-staging 21 years after initial diagnosis of breast cancer. 
(a) CT image showing a diffusely enlarged thyroid gland (b) FDG 
image showing bilateral, diffuse, intensely hypermetabolic FDG 

uptake in the thyroid gland (c) hybrid PET/CT fusion images at the 
level of the thyroid gland (d) Maximum intensity projection image 

showing intensely hypermetabolic breast cancer metastasis to the 
thyroid gland, bilateral cervical, mediastinal and hilar lymph nodes
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stridor and dyspnea, but respiratory problems are less 
frequent symptoms and occur mostly when the disease 
develops quickly. Shortness of breath in our case was out 
of proportion to echo findings (EF 67%) and it may be 
due to a combination of thyroid enlargement, pulmonary 
and pericardial effusions.

Thyroid and breast cancer sometimes occur in the same 
patient and a relationship between breast and thyroid 
carcinoma exists.[2] Mutations in the PTEN gene predisposes 
to both breast and thyroid cancer in a syndrome known 
as Cowden disease, an autosomal dominant disorder.[2] 
Hence, our case offered several diagnostic possibilities: 
Primary thyroid neoplasm, benign thyroid disease and 
breast cancer metastasis. Even though, our patient had 
breast cancer at age 23, the absence of breast or thyroid 
cancers in the family history ruled out Cowden disease. 
As a result, we were left with benign thyroid disease 
or secondary metastasis and the diffuse pattern of FDG 
uptake favored a benign condition before the FNA biopsy.

Most often, benign thyroid diseases such as Hashimoto’s 
thyroiditis is found in patients with breast cancer. 
The finding of diffusely increased uptake in the 
thyroid gland is primarily associated with chronic 
autoimmune thyroiditis, with or without the presence of 
hypothyroidism.[10] Our patient had no history of thyroid 
disorders. Kim et al. found that found that young age, 
bilateral primary breast cancer, and radiotherapy are 
each independently associated with the development 
of diffuse thyroid FDG uptake.[11] Diffuse uptake 
chronic thyroiditis is not associated with ER and PR 
status in breast cancer.[10] The biopsy result showed ER 

and PR negativity in our patient. Rothman et al. stated 
that diffuse thyroid FDG uptake is not indicative of 
lesions of malignant potential.[12] Diffuse uptake can 
also be found in a normal thyroid.  A focal thyroid 
lesion with significant uptake is likely to be malignant 
whereas diffuse increased uptake in the thyroid glands 
favors several thyroidal disorders, which include 
chronic thyroiditis, Graves’ disease, diffuse goiter, and 
multinodular goiter.[13] The risk of malignancy was as 
high as 63.6% in thyroid lesions with focal uptake.[14] 
From the literature review, all other cases of breast cancer 
metastasis to thyroid had focal uptake.[15,16]

Yet, in our case, metastatic breast cancer presented 
as diffuse FDG uptake. Activated lymphocytes show 
enhanced glucose metabolism in chronic thyroiditis. 
Fibroblast infiltration also leads to uptake of 18F‑FDG in 
patients with chronic thyroiditis.[10] In Grave’s disease, 
the increased uptake is caused by hypermetabolic 
thyrocytes. The reason why a metastatic breast cancer 
presented as a diffuse pattern remains a mystery. 
Since the patient had involvement of the pericardium 
and breast cancers metastasize to the pericardium by 
lymphatic route,[5] we hypothesized that the diffuse 
involvement of the thyroid gland could be the result 
of a lymphatic route of metastatization, in contrary to 
a more focal involvement which could relate more to 
the expected hematogenous route of metastatization. 
Thus, for thyroid lesions with diffuse FDG uptake, FNA 
biopsies need to be done to rule out metastatic disease, 
especially for patients with history of cancer.
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biodistributon and treatment response
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