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Rationale: The thyroid is a rare site for distant metastases from breast carcinoma. The
incidence of thyroid metastases in fine needle aspiration biopsy (FNAB) was less than 0.2%.

Patient concerns: We report a case of 54-year-old woman with a history of breast
carcinoma presented with diffuse scattered microcalcifications in thyroid and enlarged
bilateral cervical lymph nodes detected on ultrasound (US). Physical examination of the
patient revealed firm and enlarged thyroid lobes.

Diagnoses: FNAB and immunohistochemistry (IHC) of the thyroid lesion confirmed the
thyroid metastases from breast cancer.

Interventions and Outcomes: Due to the comorbidities of breast carcinoma
metastases to the right axillary, cervical lymph nodes and left chest wall, the patient
received chemotherapy. After a follow-up of 19 months, the patient was alive without any
new distant metastases.

Lessons: Our case highlights that thyroid metastases should be considered in a patient
combined with thyroid lesions and a history of breast carcinoma. IHC played an important
role in differentiating thyroid metastases from primary thyroid cancer.
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INTRODUCTION

Thyroid metastases from breast cancer are unusual, accounting for less than 0.2% of thyroid fine
needle aspiration biopsy (FNAB) (1, 2). It is well known that the most frequent distant metastases of
breast cancer are bone and visceral organs (3). Generally, the common origins of thyroid metastases
seem to be breast cancer and lung cancer in autopsy cases (4). However, in clinical cases, the most
common primary site is the kidney, followed by the breast (5). Recently, with the advent of advanced
Abbreviations: FNAB, fine needle aspiration biopsy; US, ultrasound; IHC, immunohistochemistry; GATA3, GATA-binding
protein 3; HER2, human epidermal growth factor receptor 2; ER, estrogen receptor; PR, progesterone receptor; TTF1, thyroid
transcription factor; TG, Thyroglobulin; GCDFP15, gross cystic disease fluid protein 15; CT, computed tomography; PAX8,
paired box 8; HE, hematoxylin and eosin.
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diagnostic methods such as FNAB and immunohistochemistry
(IHC), thyroid metastases have been reported increasingly.
Although FNAB can help evaluate benign and malignant
thyroid lesions, it may be inefficient in differentiating metastatic
thyroid lesion by FNAB.

Here, we presented a case of thyroid metastases from breast
carcinoma diagnosed by FNAB and immunochemistry.
CASE REPORTS

A 54 year old woman presented to the West China Hospital,
Sichuan University for evaluation of the thyroid nodule and
enlarged bilateral cervical lymph nodes detected on ultrasound
(US). She denied any symptoms related to the thyroid disease.
She had a personal history of invasive ductal carcinoma in the left
breast (ER negative, PR negative, GATA3 positive and HER2
positive). She underwent left mastectomy and axillary
lymphadenectomy, followed by chemotherapy with epirubicin,
cyclophosphamide, dexrazoxane, and trastuzumab. A core
needle biopsy of right axillary adenopathy and mass in the left
chest wall revealed metastatic breast carcinoma 2 years
after surgery.
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On physical examination of the thyroid, firm and enlarged
thyroid lobes were identified. A 1 cm mass in the upper outer
quadrant of the right breast and a 5 cm mass in the left chest wall
were found. A 2 cm right axillary adenopathy were found. There
were no palpable lymph nodes in the cervical region.

US showed heterogeneous enlargement and diffuse scattered
microcalcifications in both lobes of the thyroid (Figure 1). A
0.7 cm hypoechogenic, well circumscribed nodule was also found
in the left lobe of the thyroid. Right axillary and bilateral cervical
lymph nodes were detected on US. The US results showed
multiple lymph nodes in the lateral cervical region, the right was
about 1.1 cm and the left was about 1 cm. Some of the dermal
medulla was poorly demarcated, and dotted blood signals were
seen inside the lymph modes. Thyroid function was normal.

FNAB of bilateral lobes of the thyroid (Figure 2) and cervical
lymph nodes demonstrated malignant epithelial cells.
Immunohistochemical staining of thyroid (Figure 3), which
exhibited positive GATA3 and HER2, and negative TTF1, TG,
GCDFP15, PR and ER, confirmed breast carcinoma metastases
to the thyroid.

Computed tomography (CT) showed no evidence of
metastatic lesion in the brain, lung, liver and bone. Given the
comorbidities of right axillary adenopathy and left chest wall
A B

FIGURE 1 | Ultrasound of thyroid showed heterogeneous enlargement and diffuse scattered microcalcifications (A), and enlarged cervical lymph nodes (B).
A B

FIGURE 2 | Hematoxylin and eosin (HE) stained FNAB of the right thyroid lobe (A, 200× magnification) and left thyroid lobe (B, 200× magnification) revealed
malignant epithelial cells.
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metastases, the patient received chemotherapy. Because of
financial difficulties, paclitaxel liposome and trastuzumab were
administered in the patient. At the follow-up, the patient was
alive at 19 months post-thyroid metastases diagnosis.
Assessment by CT did not reveal any new distant metastases.

This study was approved by the ethics committee of the West
China Hospital, Sichuan University, and written informed
consent was provided by the patient for publication of this
case publication.
DISCUSSION

To the best of our knowledge, the thyroid is an uncommon site of
metastatic cancer. This may be attributed to the fast blood flow of
thyroid, abundant oxygen and iodine (6). The incidence of thyroid
metastases ranges from 1.25% to 24% in autopsy studies (7). But
the incidence of thyroid metastases was lower in clinical series
than autopsy studies (1, 8). It has been demonstrated that breast
was the secondly frequent primary cancer site for thyroid
metastases (3, 8). Currently, the etiology of thyroid metastases
from primary carcinoma is not clarified. One study speculated that
decreased oxygen and iodine resulted by local thyroid diseases (i.e.,
thyroiditis and goiter) may contribute to the genesis of thyroid
metastases (9).

The clinical presentation of thyroid metastases from breast
cancer were similar to primary thyroid cancer, such as no
symptoms, palpable neck mass, thyroid lesions detected on
imaging examination and compression symptoms. Some studies
reported that patients with thyroid metastases from breast cancer
Frontiers in Endocrinology | www.frontiersin.org 3
were symptomless and presented malignant thyroid nodules by
ultrasound (1, 3). Similar clinical manifestations were reported by
Owens et al. (10) and Pensabene et al. (4). In our case, the patient
also presented no symptoms related to the thyroid disease. Other
studies showed patients with thyroid metastases from
breast cancer demonstrated dysphagia and dyspnea (5–7, 11).
In addition, the US features of thyroid metastases from
breast cancer are not specific. Zhou et al. (1) reported that six
patients showed heterogeneous echogenicity with scattered
microcalcification, and two patients had hypoechoic solid
nodule on US. Pensabene et al. (4) reported that one case
showed enlarged thyroid with thyroid nodules on US. Similar
thyroid nodule on US was reported by Magers et al. (2), Lacka
et al. (6) and Owens et al. (10). Above US features also seen in our
case and have been described previously. Therefore, there are no
specific properties that clinically distinguish thyroid metastases
from primary thyroid cancer.

Cytologic examination using FNAB is highly sensitive and
specific in demonstrating a malignant thyroid nodule. But it is
sometimes difficult to show the origin of the metastatic cancer (4).
Owens et al. (10) reported that FNAB of thyroid metastases from
breast cancer demonstrated malignant epithelial cells with enlarged
nuclei and irregular nuclear contours, but in the absence of
intranuclear grooves and pseudoinclusions. Magers et al. (2)
found that metastatic thyroid cancer from breast cancer can
cytologically and morphologically mimic primary thyroid cancer
on FNAB. Additionally, metastatic breast cancer cells in the thyroid,
which mimicked C cell hyperplasia and medullary thyroid
carcinoma, were observed in the case of Ghias et al. (5). In our
case, FNAB of thyroid showed malignant cells with enlarged nuclei.
A B

DC

FIGURE 3 | IHC staining showed that malignant cells in thyroid were positive for GATA3 (A, 200× magnification) and HER2 (B, 200× magnification), and negative for
TTF1 (C, 200× magnification), TG (D, 200× magnification).
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It has been documented that immunohistochemical stains
can play a critical role in differentiating between thyroid
metastases and primary thyroid cancer (12). As noted, primary
differentiated thyroid cancer commonly is TG, TTF-1 and PAX8
positive (12). Calcitonin, involved in the parafollicular cells, is
associated with medullary thyroid carcinoma (13). In contrast,
above immunohistochemical markers were negative for thyroid
metastases (5, 14). On the other hand, considering the history of
breast cancer, the immunoprofile of breast cancer such as ER,
PR, HER2, GATA3, and GCDFP15, should be used to confirm
the origin from breast cancer metastasis. Previous studies have
demonstrated that GATA3 and GCDFP15 expression were
positively associated with breast carcinoma and breast cancer
metastasis (15, 16). GATA3 is superior to GCDFP15 in
determining the breast origin (17, 18). Ghias et al. (5) reported
that thyroid metastases cells were positive for ER, GATA3, and
were negative for GCDFP, TTF-1, TG, and calcitonin. Similar
result is also observed in our case. Bourcier et al. (19) showed
thyroid metastases from the breast cancer was positive for ER,
PR, and GATA3, but negative for HER2, TTF-1, PAX8, and
calcitonin. In additon, GATA-3 (+), ER (+), PAX-8 (-), and TTF-
1(-) in thyroid metastases cells were reported by Magers et al. (2).

For the treatment and prognosis of thyroid metastases from
breast cancer, Surgery for thyroid metastases is debatable. Some
authors stated that thyroidectomy seem to be effective for
alleviating dysphagia and dysphonia resulted by large
metastatic thyroid lesions (5, 20, 21). Thyroidectomy was
recommended for isolated thyroid metastases from breast
carcinomas (9). Other cases suggested that thyroidectomy has
no efficacy in patients with thyroid metastases from breast cancer
combined with multiple distant metastases and chemotherapies
should be performed (1, 4). With the limitation of the small
number of patient data, there is no definitive evidence to support
surgery or chemotherapy or radiotherapy for thyroid metastases
from breast cancer (4). In addition, several studies have
suggested that the prognosis of thyroid metastases is poor (9).
Zhou et al. (1) reported that two of eight patients with thyroid
metastases from breast cancer died at less than 22 months post-
thyroid metastases diagnosis. Kim et al. (3) reported one of five
patients died at 26 months after diagnosis of thyroid metastases
from breast cancer. Lacka et al. (6) reported that one patient with
thyroid metastases from breast cancer had metastases in liver,
and lung at 5 months after thyroidectomy, and died at
postoperative 36 months. Metastases in bone at 32 months after
hemithyroidectomy were observed in a patient with thyroid
metastases from breast cancer who died at postoperative 45
months (4). The characteristics of thyroid metastases from
breast cancer are presented in Table 1.
CONCLUSION

We reported the rare case of thyroid metastases from breast
carcinoma, which highlights that thyroid metastases should be
considered in a patient with thyroid lesions in combination with
a history of breast carcinoma. FNAB and IHC may contribute to
distinguish thyroid metastasis from primary thyroid cancer.
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tiroidea de carcinoma lobulillar de mama. Endocrinol Nutr (2012) 59(3):215–
24. doi: 10.1016/j.endonu.2011.09.009

12. Baloch Z, Mete O, Asa SL. Immunohistochemical Biomarkers in Thyroid
Pathology. Endocr Pathol (2018) 29:91–112. doi: 10.1007/s12022-018-9532-9

13. Gabsi A, El Amine El Hadj O, Goucha A, Said G, Laabidi B, Gamoudi A.
Clinico-pathological and prognostic findings on 27 cases of medullary thyroid
carcinoma. Tunis Med (2017) 95:97–102.
14. Wagner K, Arciaga R, Siperstein A, Milas M, Warshawsky I, Sethu S, et al.
Thyrotropin receptor/thyroglobulin messenger ribonucleic acid in peripheral
blood and fine-needle aspiration cytology: diagnostic synergy for detecting
thyroid cancer. J Clin Endocrinol Metab (2005) 90:1921–4. doi: 10.1210/
jc.2004-1793

15. Davis DG, Siddiqui MT, Oprea-Ilies G, Stevens K, Osunkoya AO, Cohen C,
et al. GATA-3 and FOXA1 expression is useful to differentiate breast
carcinoma from other carcinomas. Hum Pathol (2016) 47:26–31. doi:
10.1016/j.humpath.2015.09.015

16. Kandalaft PL, Simon RA, Isacson C, Gown AM. Comparative Sensitivities and
Specificities of Antibodies to Breast Markers GCDFP-15, Mammaglobin Aand
Different Clones of Antibodies to GATA-3: A Study of 338 Tumors Using
Whole Sections. Appl Immunohistochem Mol Morphol (2016) 24:609–14. doi:
10.1097/PAI.0000000000000237

17. Ni YB, Tsang JYS, Shao MM, Chan SK, Cheung SY, Tong J, et al. GATA-3 is
superior to GCDFP-15 and mammaglobin to identify primary and metastatic
breast cancer. Breast Cancer Res Treat (2018) 169:25–32. doi: 10.1007/s10549-
017-4645-2

18. El Hag MI, Hag AM, Ha JP, Michael CW. Comparison of GATA-3,
mammaglobin, GCDFP-15 expression in breast carcinoma in serous
effusions: A cell-block micro-array study. Pleura Peritoneum (2017) 2:143–8.
doi: 10.1515/pp-2017-0014

19. Bourcier K, Fermeaux V, Leobon S, Deluche E. Lobular Breast Carcinoma
Metastasis to the Thyroid Gland: Case Report and Literature Review. J Breast
Cancer (2018) 2:463–7. doi: 10.4048/jbc.2018.21.e55

20. Calzolari F, Sartori PV, Talarico C, Parmeggiani D, Beretta E, Pezzullo L, et al.
Surgical treatment of intrathyroid metastases: preliminary results of a
multicentric study. Anticancer Res (2008) 28:2885–8.

21. Chung AY, Tran TB, Brumund KT, Weisman RA, Bouvet M. Metastases to
the thyroid: a review of the literature from the last decade. Thyroid (2012)
22:258–68. doi: 10.1089/thy.2010.0154

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Wang, Zhou, Yu, Zhou, Zhu, Wei and Li. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
March 2021 | Volume 12 | Article 631894

https://doi.org/10.4314/ahs.v17i4.11
https://doi.org/10.1002/dc.23462
https://doi.org/10.1111/j.1365-2265.2005.02206.x
https://doi.org/10.1186/s12885-018-4054-x
https://doi.org/10.1155/2019/9890716
https://doi.org/10.1097/COC.0b013e31829d1d09
https://doi.org/10.1016/j.ejso.2004.03.012
https://doi.org/10.1016/j.ejso.2004.03.012
https://doi.org/10.1002/dc.20311
https://doi.org/10.1016/j.endonu.2011.09.009
https://doi.org/10.1007/s12022-018-9532-9
https://doi.org/10.1210/jc.2004-1793
https://doi.org/10.1210/jc.2004-1793
https://doi.org/10.1016/j.humpath.2015.09.015
https://doi.org/10.1097/PAI.0000000000000237
https://doi.org/10.1007/s10549-017-4645-2
https://doi.org/10.1007/s10549-017-4645-2
https://doi.org/10.1515/pp-2017-0014
https://doi.org/10.4048/jbc.2018.21.e55
https://doi.org/10.1089/thy.2010.0154
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Case Report and Review of Literature: Thyroid Metastases From Breast Carcinoma
	Introduction
	Case Reports
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


