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INTRODUCTION 

Approximately 80% of invasive breast cancers are typically 
classified into invasive ductal carcinoma; the remaining 20% 
are invasive lobular carcinoma. The metastatic patterns of in-
vasive lobular carcinoma and invasive ductal carcinoma are 
different [1]. In invasive lobular carcinoma, metastases are 
found more frequently in the bone and/or other sites such as 
the central nervous system, body cavities, and visceral organs 
[2], and the frequency of metastasis is higher in invasive lobu-
lar carcinoma than in invasive ductal carcinoma [2].

Although the thyroid gland is richly vascularized, it is a rel-
atively uncommon site for metastatic disease. Thyroid metas-
tases from breast cancer, particularly invasive lobular carcino-
ma, are rare. To the best of our knowledge, only one case of 
invasive lobular carcinoma with metastasis has been reported 
in the literature [3]. 

Here we report a case of a metastatic lesion in the thyroid 

from invasive lobular carcinoma in a 54-year-old woman 
along with a short review of the literature. 

CASE REPORT 

A 54-year-old woman was admitted to the Limoges University 
Hospital on July 2016 for exploration of the lymph node above 
the left clavicle without other symptoms. Her medical history 
included hypertension and diabetes mellitus, and she was 
overweight (body mass index, 45 kg/m2). She stopped using 
tobacco in 2000. Her family history included breast cancer in 
her sister and a daughter with the p53 mutation. This patient 
did not have the p53 mutation. 

An 18F-fluoro-deoxy-D-glucose positron emission tomo-
graphy (18FDG PET) scan was performed for staging. Low up-
take values were observed in the left supraclavicular and cer-
vical lymph nodes. A significantly high uptake value was seen 
in the posterior and lower part of the left lobe of the thyroid 
(Figure 1). Ultrasound sonography and fine-needle aspiration 
cytology were carried out and were inconclusive in the left su-
praclavicular lymph node and positive in the thyroid with a 
malignancy classified as Bethesda VI. The patient was euthy-
roid (serum thyroid-stimulating hormone, T4, and T3 levels 
in the normal range). The lymph node exploration by airway 
panendoscopy was negative. Technetium-99m bone scintigra-
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Figure 1. 18F-fluoro-deoxy-D-glucose positron emission tomography staging scan for patient with lobular breast carcinoma metastasis to the thyroid 
gland. (A) April 2016. (B) July 2016.
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Figure 2. Histologic section from thyroid. Immuno-
histochemical features were presented. Infiltrating 
carcinoma which was made up of monomorphic 
cells without any glandular organization. (A) H&E-
stained section of tumor. (B) Immunohistochemical 
positive staining for GATA3. (C) Immunohistochemical 
positive staining  for estrogen receptor. (D) Immuno-
histochemical negative staining for PAX8. (E) Immu-
nohistochemical negative staining for thyroid tran-
scription factor 1 (A-E, ×50).
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phy, computed tomography scan, and breast MRI were all un-
remarkable, and tumor marker CA15-3 was negative. 

A multidisciplinary board decided to perform a total thy-
roidectomy and cervical lymph node dissection. The morpho-
logical aspect was strongly suggestive of invasive lobular carci-
noma with positive lymph node invasion (17 positive lymph 
nodes) after pathological analysis. A carcinomatous infiltra-
tion was found at the upper right lobe and the lower and mid-
dle left lobe, made up of monomorphic cells without any 
glandular organization. These elements do not exhibit the nu-
clear characteristics of a papillary or vesicular carcinoma. 

Immunohistochemical staining was negative for thyroglob-
ulin (Agilent Dako, Santa Clara, USA), thyroid transcription 
factor 1 (TTF1) (clone 8G7G3/1; Roche, Meylan, France), 
mammaglobin (clone 31A5; Roche), E-cadherin (clone 
EP700Y; Roche), and human epidermal growth factor recep-
tor 2 (HER2) (DA45; Ventana, Roche Diagnostic, Meylan, 
France). 

Immunohistochemical staining was positive for AE1/AE3 
(clone AE1-AE3; Agilent Dako), estrogen receptors (clone 
Sp1; Ventana, Roche Diagnostic), and progesterone receptors 
(clone 1E2; Ventana, Roche Diagnostic). The Ki-67 cutoff lev-

Figure 3. A decision tree to diagnose lobular breast carcinoma metastasis to the thyroid gland.
TTF1=thyroid transcription factor 1.

Yes No

Patient with thyroid and nodes metastasis:
presence of a carcinomatous infiltration, made up of very monomorphic cells without any glandular organization

Immunohistochemical analysis

AE1/AE3Negative
Lymphoma hypothesis

Positive
Primary thyroid cancer hypothesis

Positive
Parathyroid cancer hypothesis

Positive

Negative

Negative

Cytology aspect for breast cancer

TTF1, thyroglobuline

Calcitonine

Estrogen receptor
Progesteron receptor
Mammaglobin

In case of doubt: GATA3 In case of any doubt
CDX2: positive marker of intestinal differentiation and papillary carcinoma
PAX8:  negative in 100% case of breast cancer; positive in 90% case of 

thyroid cancerPositive Negative

Primary breast cancer

Table 1. Reports of metastatic breast carcinoma involving the thyroid gland

Study
Type of breast 

carcinoma
No. of cases Age (yr)

Interval between initial 
diagnosis and metastasis

Others metastasis Specific immunohistochemistry

Kim et al. [6] Ductal 5 33–55 18–85 mo Lung, axillary lymph node, bone Not done
Owens et al. [7] Ductal 1 64 5 yr Liver Not done
Lacka et al. [5] Unknown 1 54 Unknown Bone CK7(++), ER(+), CK20(–) 

Thyroglobulin(–), TTF1(–)
Egaña et al. [3] Lobular 1 83 3 yr Unknown Not done
Magers et al. [4] Ductal 1 37 6 yr Bone, brain GATA3(+), ER(+) 

PAX8(–), TTF-1(–)   

CK=cytokeratin; ER=estrogen receptor; TTF1=thyroid transcription factor 1.
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el (1:80 dilution; Agilent Dako) was defined at 15%. 
Given these results, a complementary immunohistochemi-

cal study was carried out which found negative calcitonin 
(polyclonal; Agilent Dako), CDX2 (clone Sp65; Agilent Dako), 
and PAX8 (clone MRP-50; Roche), and strongly positive 
GATA3 (L50823; Diagomics, Blagnac, France) (Figure 2).

Considering the comorbidities, the pathological examina-
tion (lobular carcinoma and luminal profile), and the absence 
of an imaging target, the decision was made to treat the pa-
tient by endocrine therapy with an aromatase inhibitor. 

Assessment on July 13, 2016 by 18FDG PET did not reveal 
any disease recurrence; therefore, we decided to continue en-
docrine therapy (Figure 1). 

DISCUSSION

To our knowledge, this is the first report of a case of a pa-
tient presenting a metastatic invasive lobular carcinoma in the 
thyroid and lymph nodes without a prior diagnosis of breast 
cancer. Metastases from breast to the thyroid are uncommon, 
although cases of metastatic disease involving the thyroid 
have been reported in the literature (Table 1) [3-7]. In a large 
series from the Mayo Clinic (97 patients), the most frequent 
primary tumor sites for thyroid metastasis were the kidney 
(22%), lung (22%), and head and neck (12%) [8]. Egaña et al. 
[3] reported the first case of a patient with thyroid metastasis 
from a lobular breast carcinoma with a prior history of breast 
cancer (operated on 3 years previously). 

In our case, the patient presented initial metastasis of inva-
sive lobular carcinoma without a prior diagnosis of breast 
cancer. All secondary thyroid tumors in the literature had 
been diagnosed after a primary breast cancer (Table 1). The 
time to detection of thyroid metastasis after a primary breast 
cancer was more than 1 year.

Metastasis to the thyroid generally results in poor progno-
sis, with many patients surviving less than 3 years, and is 
treated differently than primary thyroid neoplasms. If we take 
into account the neoadjuvant setting, the chemotherapy effect 
is less important in lobular carcinoma than in ductal carcino-
ma [9]. Therefore, our patient was treated with surgery and 
hormone therapy, because of comorbidities and the pathologi-
cal examination (lobular carcinoma, strong expression of es-
trogen and progesterone receptors). 

For the pathologist, it is important to distinguish metastatic 
disease from the more common primary thyroid malignancy. 
Differential diagnosis between thyroid carcinoma and a sec-
ondary tumor is often difficult. Fine needle aspiration cytol-
ogy remains a sensitive and specific method to detect metasta-
ses to the thyroid [8]. For the thyroidectomy, we utilized an 

immunohistochemical panel to discriminate primary thyroid 
carcinoma from metastatic invasive lobular carcinoma. 

The diagnosis of invasive lobular carcinoma was based on a 
set of immunohistochemical markers, specifically positive ex-
pression of hormone receptors related to breast cancer. The 
loss of E-cadherin staining distinguishes lobular from ductal 
carcinoma [10]. The expression of GATA3 is a sensitive and 
specific labeling of breast cancer and is more sensitive than 
mammaglobin, which was negative in our case [11]. Thus, 
combined expression of GATA3, estrogen and progesterone 
receptors, and the loss of E-cadherin expression was compati-
ble with the invasive lobular carcinoma diagnosis. 

Diagnosis of primary thyroid and parathyroid malignancy 
was excluded by the negative expression of panel markers 
(thyroglobulin, TTF1, calcitonin, CDX2, and PAX8). CDX2 is 
a sensitive and specific marker for intestinal differentiation, 
and the columnar cells variant of papillary thyroid carcinomas 
has recently been shown to be CDX2 positive [12]. PAX8 is a 
highly sensitive marker for cells of thyroid and thymic tumor 
origin [13]. It is expressed in 90% of thyroid cancer cases and 
is negative in 100% of breast cancer cases [14]. Primary thy-
roid origin was also ruled out by the TTF1, thyroglobulin, and 
calcitonin negativity [15]. 

It seems to be necessary to use a panel of immunohisto-
chemistry markers, including GATA3, hormonal receptors, 
TTF1, and PAX8, and to take the clinical history into account 
[4]. Another study came to the same conclusion using another 
panel of immunohistochemistry markers, including hormon-
al receptors, TTF1, mammaglobin, and carcinoembryonic 
antigen [5]. 

In conclusion, we suggest that immunohistochemical pan-
els are helpful in differentiating between primary and second-
ary tumors (Figure 3). Thyroid metastases from cancer, spe-
cifically breast cancer, are rare. Few cases of metastasis to the 
thyroid have been described in the literature; to the best of our 
knowledge, this is the first case of initial thyroid metastasis of 
lobular breast carcinoma. Despite the rare presentation, this 
case reminds the medical community of the importance of 
the diagnosis of metastasis using an immunohistochemistry 
panel and appropriate imaging. 
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