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Introduction

Autopsies reveal a 2–17% incidence of thyroid metastases, 
which are rarely detected in clinical practice and easily 
overlooked, likely on account of the long course of primary 
cancer and inconspicuous symptoms of thyroid metastases (1). 
Lin et al. found that the incidence of thyroid metastases was 
approximately 1.4% in 1,013 thyroid cancer patients, and 
most of the patients’ primary cancers were in an advanced 
state, generally involving multiple organs, and had a poor 
prognosis (2). Primary carcinomas that metastasize to 
the thyroid are commonly renal cell carcinoma, followed 
by colorectal cancer, lung cancer, and breast cancer (3). 
Metastasis to the thyroid gland from primary bladder 
urothelial cancer is very rare. A MEDLINE database 
search identified only two cases of urothelial carcinoma of 
the bladder with metastasis to the thyroid reported in the 
literature, that we now bring to a total of three cases by 
including the case reported herein. To better summarize 
metastasis of bladder urothelial carcinoma to the thyroid 
gland, we documented this rare case and performed a 
literature review.

Case presentation 

A 60-year-old male patient was admitted to the hospital 
on account of a bladder mass lesion. Urological ultrasound 
showed a hypoechoic mass on the left lateral wall of 
the bladder, with an irregular shape and a strip of blood 

flow. Radical cystectomy with double ureterostomy 
was performed directly, which can effectively reduce 
postoperative complications. Postoperative pathological 
results showed high-grade invasive urothelial carcinoma 
of the bladder (Figure 1A). Although chemotherapy was 
recommended according to postoperative pathological 
findings, the patient refused, and it was not carried out. 
Immunohistochemistry (IHC) was positive for urothelial 
malignancy [CK7(+) (Figure 1B), P63(+) (Figure 1C),  
GATA-3(+) (Figure 1D)], and the results indicated 
high-grade invasive urothelial carcinoma (T3bN0M0). 
Preoperative chest computed tomography (CT) for bladder 
cancer contained a thyroid bed, suggesting only uneven 
thyroid echo. The patient underwent ultrasonography  
7 months after surgery for the neck mass, revealing a 
nodule in the right lobe of the thyroid gland, approximately 
3.45 cm × 2.42 cm in size, with cystic and solid mixture. 
The solid part was dominant and hypoechoic, irregular in 
shape, and the boundary was not clear (Figure 2A); there 
were visible dotted strips of strong echo, and a visible 
dotted stripe of colored blood flow (Figure 2B). According 
to the Chinese reporting and data system, the ultrasound 
indicated that the nodules belonged to category 3. A month 
later, ultrasound examination was performed again due to 
symptoms of compression and significant enlargement of 
the mass. The right lobe of the thyroid gland displayed a 
cystic and solid mixed nodule with a size of about 6.64 cm 
× 4.28 cm, with mainly cystic components (Figure 2C). A 
fine needle aspiration (FNA) of the thyroid gland nodule 

Letter to the Editor

Isolated thyroid gland metastasis from bladder urothelial 
carcinoma: a rare description and literature analysis

Yan Wang#, Minghui Zhang#, Xiaoke Zeng, Xuemei Wang, Kun Huang, Liang Sang

Department of Ultrasonography, The First Hospital of China Medical University, Shenyang, China

#These authors contributed equally to this work.

Correspondence to: Liang Sang, MD, PhD. Department of Ultrasonography, The First Hospital of China Medical University, 155 Nanjing North 

Street, Shenyang 110000, China. Email: 13889167622@163.com.

Submitted Mar 26, 2023. Accepted for publication Aug 10, 2023. Published online Aug 21, 2023.

doi: 10.21037/qims-23-397

View this article at: https://dx.doi.org/10.21037/qims-23-397

7384

https://crossmark.crossref.org/dialog/?doi=10.21037/qims-23-397


Wang et al. Thyroid gland metastasis from bladder urothelial carcinoma7380

© Quantitative Imaging in Medicine and Surgery. All rights reserved.   Quant Imaging Med Surg 2023;13(10):7379-7384 | https://dx.doi.org/10.21037/qims-23-397

was performed, the results of which indicated atypical 
follicular cells of unclear significance (Figure 3), Bethesda 
classification III, and Braf V600E negativity. Given that 
the local compression of thyroid nodules was obvious, 
swallowing was uncomfortable. The nodule continued 
to grow, and the patient was readmitted to the hospital  
8 months after the operation. Laboratory tests showed the 

presence of autoimmune thyroiditis. Thyroid enhanced 
CT scan did not show lymph node metastasis, and “total 
thyroidectomy” was performed. During the operation, 
the right thyroid nodule was significantly enlarged and 
strongly adhered to the surrounding tissue. Pathological 
examination was performed, and hard yellowish areas and 
cystic solid areas were observed in the right thyroid node 
which measured 11 cm × 7.5 cm × 5.5 cm (Figure 4A). The 
results of thyroid IHC showed P63(+) (Figure 4B), CK7(+) 
(Figure 4C), GATA-3(+) (Figure 4D), TTF-1(−) (Figure 4E),  
calcitonin(−) (Figure 4F), and Tg(−) (Figure 4G). The results 
of special dyeing showed reticular fiber staining (+), which 
combined with the history and IHC results suggested 
metastases of urothelial carcinoma. Fluoro18-deoxyglucose 
positron emission tomography/CT (18F-FDG PET/CT) 
was performed 4 months after thyroid surgery. Recurrence 
was observed only in the thyroid bed area after the operation 
Thus, the patient treated with a 4-week cycle of intravenous 
gemcitabine on days 1 and 8 and cisplatin on days 2, 3, and 4.  
No recurrence was observed during the regular follow-
up to 18 months after surgery. All procedures performed 
in this study were in accordance with the ethical standards 

Figure 1 Pathology of urothelial carcinoma of bladder. (A) H&E staining showed high-grade invasive urothelial carcinoma of the bladder 
(200×). (B) Immunohistochemistry showed positive staining for CK7(+), (C) positive staining for P63(+), (D) positive staining for GATA-3(+).  
Immunocytochemical staining, 100×. H&E, hematoxylin and eosin.
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Figure 2 Two-dimensional ultrasound of the right lobe thyroid nodule. (A) Routine ultrasound of the right lobe thyroid nodule. (B) Color 
Doppler flow imaging of the right lobe thyroid nodule. (C) Routine ultrasound of the right lobe nodule of the thyroid gland 1 month later.

×100 ×100 ×100

A B C D

×200

Figure 3 FNA of the thyroid gland were considered atypical 
follicular cells of unclear significance, Bethesda classification III 
(Papanicolaou staining, 40×). FNA, fine needle aspiration.
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of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was provided by the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal. 

Discussion

Epidemiology and etiology

Metastases to the thyroid gland are very rare clinically. 
Approximately 1.4–3% of patients with thyroid cancer have 
other malignant tumors that metastasize to the thyroid (3). 
However, the incidence of tumor metastasis to the thyroid 
has increased in recent years. This situation may be related 
to the prolonged median survival of patients with malignant 
tumors and the large number of thyroid cytology puncture 
examinations (4). Bladder cancer is one of the top 10 most 
common cancers in the world, and the prevalence and 
mortality rates of male patients are significantly higher 
than those of female patients (5). The pathological types 
of bladder cancer include urothelial carcinoma, squamous 
cell carcinoma, adenocarcinoma, and small cell carcinoma, 
among which urothelium carcinoma is the most common, 
accounting for approximately 90–95% of bladder cancers. 
Approximately 10–15% of newly diagnosed bladder cancers 
have metastasized to distant sites, and the most common 

sites of metastasis are generally the bone, lungs, liver, brain, 
and lymph nodes (6); thyroid metastases rarely occur. Our 
search in the MEDLINE database identified two cases of 
thyroid metastases of bladder urothelial carcinoma. The 
patient experienced chest pain following transurethral 
resection of the bladder, multiple metastases were 
discovered during PET/CT, rib biopsy, and FNA of thyroid 
nodules confirmed the presence of urothelial metastases, 
but no further treatment was given, and the patient passed 
away 6 months later. The first instance of bladder urothelial 
carcinoma spreading to the thyroid gland was proposed in 
2014 (7). The second case, which initially discovered thyroid 
nodules, was proposed in 2016; subtotal thyroidectomy was 
performed, and postoperative pathological results suggested 
undifferentiated carcinoma of the thyroid gland. A CT scan 
of the chest and abdomen was then performed, revealing 
that the bladder mass had metastasized to various parts of 
the body, such as the liver and bones. The postoperative 
pathological and IHC results suggested that the thyroid 
tumor originated from the same bladder mass (8). The 3 cases 
of bladder cancer mentioned in this study were non-muscle-
invasive urothelial carcinoma, muscle invasive urothelial 
carcinoma, and high-grade urinary urothelial carcinoma, 
respectively. 

The thyroid has an abundant blood flow signal of about 
560 mL/100 g tissue/minutes, and blood supply is second 
only to that of the adrenal gland, but other tumors rarely 
undergo blood-borne metastasis to the thyroid gland. In 
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Figure 4 Pathology of thyroid nodule. (A) H&E staining suggests that normal thyroid tissue is replaced by tumor cells (200×). (B) IHC 
showed positive staining for P63(+), (C) positive staining for CK7(+), (D) positive staining for GATA-3(+), (E) negative staining for TTF-
1(−), (F) negative staining for calcitonin(−), (G) negative staining for Tg(−). Immunocytochemical staining, 200×. H&E, hematoxylin and 
eosin; IHC, immunohistochemistry.
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1931, Willis proposed that the cause may be the rapid 
flow of blood, high oxygen saturation, and elevated iodine 
concentrations that prevent the planting and growth of 
malignant tumor cells (9). In patients with thyroid diseases, 
such as thyroid nodules, goiter, and Hashimoto thyroiditis, 
the chances increase for tumor cells from other tissues or 
organs metastasizing to the thyroid gland (10,11). 

Ultrasound features

Ultrasound is the preferred imaging method for thyroid 
examination (12). Metastatic thyroid carcinoma can 
be divided into nodular and diffuse infiltrating types 
according to its ultrasonographic manifestations. Nodular 
nonthyroidal malignancies generally present with multiple 
uneven low echoes, unclear boundaries with surrounding 
tissues, and irregular edges, and may be accompanied by 
microcalcification or gravel calcification. Some lesions can 
invade the envelope, for which color Doppler flow imaging 
shows rich color blood flow signals, and some patients have 
metastases from cervical lymph nodes. Ultrasound features 
in diffuse infiltrating patients suggest diffuse thyroid volume 
enlargement, uneven low echo or iso-echo echo, and some 
patients may have cervical lymph node metastases (13). 
However, such metastases are difficult to distinguish from 
the primary malignant tumor of the thyroid gland from 
the image alone, and the fine needle biopsy of the thyroid 
nodule can be used as an auxiliary examination method for 
diagnosis.

FNA and IHC 

FNA has a high sensitivity and specificity and does not 
affect patient long-term survival (14,15). The FNA 
results in this patient suggested atypical follicular cells 
of unclear significance, Bethesda III. If the pathological 
results of puncture are unclear, the use of FNA to diagnose 
metastatic malignancy to the thyroid gland is challenging, 
and 18F-FDG PET/CT may be used to aid diagnosis (16). 
IHC can also help to distinguish between primary and 
secondary tumors, particularly those with histopathological 
uncertainty (3). In this patient, CK7(+), P63(+), and GATA-
3(+) were expressed in the bladder high-grade urothelial 
carcinoma and thyroid tumor, as revealed by IHC. TTF-
1(−), Tg(−), and calcitonin(−) were not expressed in the 
thyroid tumor. CK7, P63, and GATA-3 have highly specific 
citations in bladder urothelial carcinoma (17). TTF-1, 
Tg, and calcitonin are generally expressed in primary 

thyroid tumors, helping to diagnose thyroid tumors that 
metastasize from bladder-urinary urothelial carcinoma 
(18,19). Cytokeratin is usually expressed in the glandular 
epithelium and urinary urothelium. However, the thyroid 
gland expresses not only CK7, but also p63 and GATA-3. 
P63 is a member of the P53 family and is expressed only 
in multilayer epithelial cells, the bladder, the skin, and the 
esophagus. GATA binding protein 3 (GATA-3) is a member 
of the transcription factor GATA family. In addition to 
being widely expressed in epithelial cells on the lumen 
surface of the ductal ducts of the mammary glands, GATA-
3 is also a new marker of bladder cancer. In the case of this 
patient, the combination of the history and IHC results 
indicated a high probability that the tumor of the thyroid 
gland was the bladder metamorphic epithelial cancer that 
had metastasized (17,20). 

Treatment

Among patients with bladder cancer that has metastasized, 
chemotherapy is the best way to treat those with bladder 
urothelial carcinoma, adenocarcinoma, and ≤2 metastases, 
and surgery plus chemotherapy is the most effective 
treatment for those with squamous cell carcinoma,  
>2 metastatic sites, or lymph node metastasis, and is critical 
for improving prognosis (6). However, if only thyroid 
metastases are present, the median survival of surgical 
resection will be prolonged compared with chemotherapy 
or radiation therapy. The extent of surgical removal of 
the thyroid gland depends on the extent of the metastatic 
tumor (21), and the most commonly used surgical method 
is thyroid lesion glandular lobar plus isthmus resection. The 
scope of surgery has little impact on survival and prognosis. 
A crucial consideration is that the cut edge must be negative 
(22,23). The nodule of the right lobe of the thyroid gland 
mentioned in this paper adhered to the surrounding 
tissue, and it was difficult to guarantee a negative incisal 
margin. In addition to thyroid metastases, in patients with 
metastases from other organs, surgery is considered a 
palliative treatment to alleviate symptoms of dyspnea, and 
combined chemotherapy is an effective treatment measure 
(21,24). Chemotherapy may kill cancer cells hidden in the 
circulatory system. The last two cases of bladder urothelial 
carcinoma mentioned in this study developed thyroid 
metastases and had undergone thyroidectomy. In the second 
case, due to the metastasis of various organs throughout 
the body, subtotal thyroidectomy was performed only to 
relieve symptoms. The third patient had a local recurrence 
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of the thyroid bed after total thyroidectomy, supplemented 
by postoperative systemic chemotherapy, with a good 
prognosis (25,26). The degree of management and surgery 
of thyroid metastases has not yet received international 
consensus. Treatment depends on the location of the 
primary tumor, presence of other metastases, and symptoms 
caused by thyroid tumors. Generally, thyroidectomy can be 
performed if only thyroid metastases occur; local recurrence 
can be supplemented with chemotherapy. Patients with 
thyroid metastases in organs other than the thyroid gland 
have a poor prognosis (26).

Conclusions

Thyroid metastasis of bladder urothelial carcinoma is 
very rare. Although the imaging lacks specificity, patients 
with a history of bladder urothelial carcinoma and new 
nodules on the thyroid gland, that in the short term have 
displayed rapid growth without degression, should consider 
the possibility of metastasis. Thyroid nodule FNA biopsy 
can be performed, but the final diagnosis depends on the 
results of IHC. For tumors that only develop thyroid 
metastases, aggressive surgery should be performed to 
improve prognosis. For patients with metastases other 
than thyroid, if the patient is in good physical condition, 
the general choice of treatment is surgery combined with 
chemotherapy.
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