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Introduction

Follicular thyroid carcinoma (FTC) is a type of differentiated 
thyroid cancer (DTC) that accounts for about 6–10% of 
all thyroid cancers and has a good prognosis with a 10-year  
survival rate of over 90% (1,2). However, FTC can metastasize 
to distant organs via hematogenous spread, especially to the 
lungs and bones (3).

Breast metastasis from FTC is extremely rare, but possible, 
with only a few cases reported in the literature (Table 1) (4-11). 
The diagnosis of breast metastasis from FTC is challenging 
because it can mimic primary breast cancer in clinical 
presentation, imaging features, and histopathology (7,9). Most 
breast metastases are associated with poor prognosis because of 
their hematogenous nature (9). Therefore, targeted and more 
comprehensive diagnosis, treatment, and follow-up should 
be seriously considered. 

This case report describes a rare and delayed complication 
of FTC, which is breast metastasis that occurred 17 years 
after partial thyroid lobectomy. In addition to discussing 
the main imaging manifestations, treatment options, and 
prognosis of this rare complication, we also provide a 
comprehensive review of the literature in order to gain 
additional insight into its clinical and pathological features.

Case presentation

A 64-year-old woman, who had undergone partial thyroid 
lobectomy for primary FTC in the left lobe of the thyroid 
17 years ago, presented with a palpable mass in the upper 
inner quadrant of the left breast as the main complaint, 
without any other symptoms. Ultrasound revealed an 
irregular hypoechoic mass on the left breast with well-
defined borders and abundant blood flow signals, which 
measured about 2.6 cm × 1.9 cm × 2.2 cm (Figure 1A). 
She then underwent diagnostic mammography. Both 
craniocaudal and mediolateral oblique revealed an irregular 
nodule with ill-defined borders, and the surrounding gland 
structure was distorted; in addition, calcifications were 
evident in the left breast. No suspicious axillary lymph 
nodes were found (Figure 1B). The patient then underwent 
positron emission tomography-computed tomography 
(PET/CT) with fluorodeoxyglucose (FDG) to obtain 
baseline data for treatment, which revealed a hypermetabolic 
nodule in the upper inner quadrant of the left breast with a 
maximum standardized uptake value (SUVmax) of 7.08 and 
CT value of approximately 43.2 Hounsfield units (HU) 
(Figure 2), as well as hypermetabolic nodules in the right 
lower lung and thyroid gland. Considering her previous 
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A B

Figure 1 Imaging examination of the left breast. (A) Ultrasound examination revealed an irregular hypoechoic mass in the left breast 
with well-defined borders and abundant blood flow signals, measuring approximately 2.6 cm × 1.9 cm × 2.2 cm. No suspicious axillary 
lymph nodes were found. (B) Mammography showed a high-density mass shadow in the left breast, with unclear boundaries and irregular 
shape, measuring approximately 3.1 cm × 2.3 cm, with distorted surrounding glandular structures. The left breast also showed orbit-like 
calcification.

Figure 2 FDG PET/CT scan showing hypermetabolic activity in the breast, lung, and thyroid. (A) PET image of the breast metastasis. 
(B) CT image of the breast metastasis. (C) Fused PET/CT image of the breast metastasis. (D) Whole-body PET MIP image showing lung 
metastasis and breast metastasis. (E) Fused PET/CT image of the thyroid recurrence. FDG PET/CT revealed a hypermetabolic nodule 
(2.8 cm × 2.0 cm) with SUVmax of 7.08 in the upper internal quadrant of the left breast [red arrows in (A), (B), (C), and (D)], along with 
hypermetabolic nodules in the right lower lung [black arrow in (D)] and the thyroid gland [white arrow in (E)]. FDG, fluorodeoxyglucose; 
PET, positron emission tomography; CT, computed tomography; SUVmax, maximum standardized uptake value; MIP, maximum intensity 
projection.

A

C

B

D E
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A

C

B

D E

Figure 3 Histopathological and immunohistochemical features of the primary and metastatic lesions. (A) H&E stain (×200) of the left 
thyroid lobe showing FTC with colloid-filled follicles. (B) H&E stain (×200) of the left breast mass revealing a tumor composed of 
thyroid follicles filled with colloid, without a residual breast tissue, indicating metastatic rather than primary breast carcinoma. (C) GATA-
3 immunostaining (×100) showing negative nuclear expression in the breast metastasis, supporting non-mammary origin. (D) PAX-8 
immunostaining (×100) showing positive nuclear expression in the breast metastasis, confirming thyroidal origin. (E) TTF-1 immunostaining 
(×100) showing positive nuclear expression in the breast metastasis, further affirming its thyroidal derivation. H&E, hematoxylin and eosin; 
FTC, follicular thyroid carcinoma; GATA-3, GATA binding protein 3; PAX-8, paired box gene 8; TTF-1, thyroid transcription factor-1.

medical history of partial thyroid lobectomy, we speculated 
that thyroid cancer recurrence with breast and lung 
metastasis was the most likely diagnosis. Subsequently, the 
patient underwent total thyroidectomy and left segmental 
mastectomy. Postoperative pathology of the breast mass 
showed that a large number of abnormal glands were 
arranged in a follicle-like manner (Figure 3). This finding 
was not sufficient for the diagnosis of breast metastasis from 
FTC. Immunohistochemistry (IHC) further confirmed the 
diagnosis of breast metastasis from FTC, showing thyroid 
transcription factor-1 (TTF-1) (+), paired box gene 8 (Pax-8) 
(+), thyroglobulin (TG) (partially weak +), estrogen receptor 
(ER) (−), and progesterone receptor (PR) (−) (Figure 3).  
After surgical treatment, the patient received 3 cycles 
of I-131 radioablation therapy and thyroid stimulating 

hormone (TSH) suppressive therapy. During this period, 
the patient underwent I-131 whole-body scan 3 times, all of 
which showed negative results in the breast area (Figure 4).  
The patient underwent a follow-up PET/CT at 12 months 
after partial mastectomy, which showed a 1.0 cm × 1.0 cm  
nodule with mild metabolic activity in the left breast 
area, with a SUVmax of 1.32 (Figure 5). After discussion in 
the nuclear medicine department, the lesion was finally 
diagnosed as a postoperative change. This indicated that 
complete response (CR) was achieved for the recurrent 
FTC lesion and breast metastasis. The patient’s condition 
will be closely followed up. All procedures performed in 
this study were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
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Figure 4 The patient underwent left partial mastectomy and total thyroidectomy followed by 3 courses (2, 6, and 10 months after surgery, 
respectively) of I-131 therapy for the metastatic FTC. The I-131 ablative doses ranged from 100 to 150 mCi. I-131 WBS and SPECT/CT 
scan were performed five to seven days after each ablative treatment. During all 3 courses of ablation therapy, I-131 WBS showed negative 
result in the breast site, indicating the absence of significant breast metastasis after FTC. Additional SPECT/CT scans showed that the 
nodular shadow of the left breast surgical area was gradually absorbed with the 3 courses of I-131 therapy (arrow). FTC, follicular thyroid 
carcinoma; WBS, whole-body scan; SPECT, single photon emission computed tomography; CT, computed tomography.

Written informed consent was provided by the patient for 
publication of this article and accompanying images. A copy 
of the written consent is available for review by the editorial 
office of this journal. 

Discussion

This case report describes a rare and unusual presentation 

of FTC metastasis to the breast, which mimicked primary 
breast cancer on imaging and histopathology. The patient 
had undergone partial thyroid lobectomy for FTC before 
the breast metastasis was detected. Unlike primary breast 
carcinoma, architectural distortion, calcification, posterior 
acoustic shadowing, spiculated margins, and skin or nipple 
retraction are infrequent in breast metastatic lesions on 
mammography and ultrasound (12). Breast cancer may 
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spread to regional lymph nodes, such as the axillary, 
interpectoral, supraclavicular, or internal mammary ones, 
which affects 25.4% of patients (13,14). Lymph node 
metastasis from FTC is rare, and it is more common in 
the central compartment than in the lateral compartment 
(15,16). The incidence of lymph node metastasis in FTC 
has been reported to range from 2% to 19%, depending 
on the degree of invasiveness and the diagnostic methods 
(16-18). However, in this case, the imaging presentation 
of breast metastasis was accompanied by distortion and 
calcification of the surrounding glands, which was not 
entirely consistent with conventional mammography 
findings (see Figure 1, Table 1). No abnormal axillary or 
neck lymph nodes were detected by ultrasonography before 
and after surgery. Meanwhile, it is noteworthy that neither 
the imaging tests nor the surgical procedure revealed any 

signs of local invasion of the primary FTC lesion in the left 
thyroid lobe. Moreover, the pathology examination of the 
right thyroid lobe showed no evidence of malignancy. These 
undoubtedly increased the difficulty of obtaining a correct 
diagnosis. Therefore, mammography and ultrasound alone 
do not completely explain the diagnosis of breast metastasis. 

The pathology examination (either from the preoperative 
core biopsy or the postoperative tissue resection) was the 
only method that confirmed the metastasis of FTC to the 
breast (4-11). However, FDG PET/CT is a useful imaging 
modality for the early detection, staging, and response 
assessment of FTC breast metastasis. We reviewed 9 case 
reports on this rare complication of FTC (see Table 1) and 
found that FDG PET/CT was used in 4 of them to evaluate 
the breast lesions [(8-10), and this case report]. All of them 
showed significant FDG uptake in the breast metastases, 

Figure 5 FDG PET/CT showed a nodular shadow (1.0 cm × 1.0 cm) with only mild metabolic activity (SUVmax of 1.32) in the left breast 
(arrow). FDG PET/CT, positron emission tomography/computed tomography with fluorodeoxyglucose; SUVmax, maximum standardized 
uptake value.
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consistent with the diagnosis of other distant metastases 
(8-10). This indicates that FDG PET/CT can sensitively 
detect the presence and distribution of FTC breast 
metastasis and facilitate the diagnosis and staging (8-10). 
Furthermore, only 1 case report of FTC breast metastasis 
without prior surgery underwent I-131 whole-body scan, 
which found the lesion to be non-iodine avid, discordant 
with the FDG PET/CT results (9) (Table 1). This suggests 
that FDG PET/CT in combination with I-131 whole-
body scan can identify breast metastases from radioiodine-
refractory FTC and help to select the optimal treatment 
strategy. Furthermore, 2 of the 9 case reports, including this 
case, conducted post-treatment FDG PET/CT follow-up 
and observed a decrease or disappearance of FDG uptake 
in the breast metastases, in accordance with the changes in 
serum TG levels (9). This demonstrates that FDG PET/
CT can objectively monitor the treatment response of FTC 
breast metastasis and assist in adjusting and individualizing 
the treatment plan. Compared with breast ultrasound 
and mammography, FDG PET/CT can more accurately 
assess the size, shape, and metabolic activity of the breast 
metastases, as well as other potential metastatic sites (8-10).  
However, FDG PET/CT also has some limitations, such 
as the inability to differentiate breast metastases from 
primary breast cancer, and the lack of information on the 
iodine uptake of the metastatic lesions (8-10). One of the 
limitations in the case of our patient was that we did not 
scan with I-131 for the differential diagnosis of the lesion 
in the breast, which could have confirmed the presence or 
absence of iodine-avid metastasis and guided the optimal 
dose of radioiodine therapy (19). Therefore, FDG PET/
CT should be combined with other imaging methods to 
improve the diagnosis and staging of FTC breast metastasis. 
Additionally, there is no standardized and validated criteria 
for FDG PET/CT interpretation and quantification in 
FTC breast metastasis, which may affect the reproducibility 
and comparability of the results. Further studies are 
needed to establish the optimal FDG PET/CT protocol 
and criteria for the diagnosis and staging of FTC breast 
metastasis.

For the management of DTC, consensus guidelines 
usually recommend total thyroidectomy, TSH suppression 
therapy, and I-131 radioablation for patients at high risk of 
recurrence (20). However, persistence/recurrence still occurs 
in 20–30% of these patients (20). In this case, the patient 
did not receive I-131 radioablation and TSH suppression 
after the initial partial thyroid lobectomy. Breast metastasis 
is a rare site of metastasis and guidelines are lacking. We 

performed total thyroidectomy and lumpectomy, followed 
by I-131 radioablation for this patient, for the following 
reasons: first, FTC has a worse prognosis than PTC (21); 
second, unlike FTC, which is confined to the thyroid or 
cervical lymph nodes, survival for patients with distant 
metastases drops to 50% (20); third, FDG-positive lesions 
on PET images reflect dedifferentiation of FTC lesions, 
indicating poor prognosis. Therefore, we suggest that 
I-131 radioablation alone is insufficient for treating breast 
metastases, and local surgical excision of recurrent foci and 
metastasis should be performed first. Incomplete tumor 
resection or high-risk patients require ongoing radioiodine 
therapy and TSH suppression. Here, we achieved CR of 
the recurrent FTC foci and breast metastasis in a short time 
with total thyroidectomy, segmental mastectomy, I-131 
radioablation, and TSH suppression therapy.

The treatment strategies and outcomes of this condition 
are not well established due to the limited number of 
cases reported in the literature (4-11). In this review, we 
summarize the current evidence and recommendations for 
the management of breast metastasis from FTC based on 
the existing literature (Table 1). We used the databases of 
Medline, PubMed, Ovid, and Web of Science to gather 
relevant cases. The search covered a time range from 1980 
to June 2024. The main treatment modalities for breast 
metastasis from FTC are radioiodine therapy (7 cases),  
surgical resection of the primary and metastatic lesions 
(5 cases), and TSH suppression therapy (2 cases). These 
3 modalities, when combined, can achieve CR or partial 
response (PR) in cases. Some patients also received 
radiotherapy (3 cases), chemotherapy (1 case), or zoledronic 
acid (1 case) for palliative or adjuvant purposes. The 
prognosis of breast metastasis from FTC is poor, and 
the survival rate is lower than that of primary FTC (7,9). 
Therefore, patients with breast metastasis from FTC should 
receive comprehensive and individualized treatment and 
long-term follow-up.

The common sites of metastases elsewhere in patients 
with breast metastasis from FTC are lung, bone, lymph 
node, and spleen (Table 1). Lung metastasis was reported in 
7 out of 9 cases, with 4 cases involving both lungs, 2 cases 
involving only the right lung, and 1 case with an unspecified 
lung location. Bone metastasis was reported in 5 out of  
9 cases, mainly involving the sternum, skull, ribs, and 
lumbar vertebrae. Lymph node metastasis was reported 
in 3 out of 9 cases, mainly involving the cervical and 
mediastinal regions. Spleen metastasis was reported in 1 
out of 9 cases. The possible mechanisms underlying these 
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metastatic patterns are related to the rich blood supply 
and hematogenous dissemination of FTC, the blood 
circulation and high metabolic activity of bone marrow, the 
invasiveness and lymphatic pathways of FTC, and the blood 
filtration function of the spleen.

Conclusions

This case report emphasizes the importance of obtaining 
a detailed thyroid-related disease history and performing 
comprehensive imaging and pathological examinations 
for the differential diagnosis of FTC breast metastasis. 
We suggest that a combination of total thyroidectomy, 
segmental mastectomy, I-131 radioablation therapy, and 
TSH suppressive therapy can be an effective treatment 
option for this condition. FDG PET/CT can provide 
valuable information for the diagnosis, staging, and 
response assessment of FTC breast metastasis, and should 
be integrated with other imaging modalities and clinical 
data. Further studies are needed to establish the optimal 
FDG PET/CT protocol and criteria, and to explore 
the mechanisms and prognostic factors of FTC breast 
metastasis.
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