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Thyroid metastasis of bladder transitional cell carcinoma
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Abstract

The thyroid gland is a rare site for cancer metastasis.  We report a 75-year-old man who was 
referred with a history of hematuria and generalized bone pain for the past few months. He had a 
past history of partial left lobe thyroidectomy for follicular adenoma. Subsequently he was referred 
for a thyroid mass and a subtotal thyroidectomy showed a poorly-differentiated carcinoma. On the 
latest admission, the patient underwent resection of a bladder tumour with malignant histology and 
an immunohistochemical profile of CK7+/CK20+/34 Beta E12+/CEA-/PSA-. Re-examination of 
thyroid sections with immunohistochemical stains revealed the malignant cells to be CK7+/CK20+/34 
Beta E12+/CEA-/TTF1-. The findings were compatible with metastasis of the bladder transitional 
cell carcinoma to the thyroid gland.Scans revealed multiple liver and bone metastases. The patient 
died 2 months after the diagnosis.
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CASE REPORT

INTRODUCTION

The thyroid gland is a rare site for cancers 
metastasis,1 but the number of case reports of such 
occurrences have increased in recent years.2  The 
incidence of metastasis to the thyroid gland in 
autopsy series varies from 1.25% to 24%.3  While 
up to 24% of metastatic cancers have been reported 
to spread to the thyroid gland, it is not detected in 
clinical practice in most cases.1  The mean age of 
patients with secondary thyroid cancer has been 
reported to be 55.3±6.7 years.1  Metastasis to the 
thyroid gland is usually considered a terminal 
event and the effectiveness of its conventional 
treatment has been questioned.3 Most of the 
reported patients had widespread metastasis to 
many other organs as well and have died within 9 
months of the diagnosis.1  The patients have very 
short survival times mainly attributed to delayed 
diagnosis.1  The cancers that usually metastasize 
to the thyroid include those of the breast, lung, 
colon, and kidney.2 The kidney was the most 
common primary tumour site (33%), followed by 
the lung (16%), breast (16%), esophagus (9%) 
and uterus (7%).3  Among kidney cancers, renal 
cell carcinoma was the most common type that 
metastasized to the thyroid gland.4

 Transitional cell carcinoma is the most 

common cancer of the bladder, ureter, urethra, 
and urachus.5  The common sites for metastasis 
of bladder cancer are liver, lung, and bone.1  
There are only few reports of thyroid metastasis 
from renal transitional cell carcinoma.6 In this 
report, we describe a rare metastasis of bladder 
transitional cell carcinoma to the thyroid gland.  
It has not been reported in the literature till 
now. This case was diagnosed by histology and 
confirmed with immunohistochemistry.

CASE REPORT

A 75-year-old man presented with a history 
of mild haematuria, dysuria, frequency and 
generalized bone pain for the previous recent 
months. He had a past history of partial left lobe 
thyroidectomy for follicular adenoma some years 
prior. He was referred to a surgeon for a large 
left hemi-lateral immobile, firm thyroid mass 1 
month previously. Subtotal thyroidectomy was 
performed. Histopathology of the excised thyroid 
mass revealed a poorly-differentiated carcinoma.  
Immunohistochemical study was recommended 
but was not performed at that point.
 Radiological investigations included a 
computed tomography scan of the abdomen and 
chest. Abdominal sonography showed a large 
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hypoechoic mass in the bladder.  No pathological 
changes were found in the lungs, but multiple 
metastatic lesions were seen in the liver. Whole 
body scan showed abnormal lesions in the 
skull, ribs, humeri, vertebrae and pelvic bones, 
compatible with generalized bone metastasis 
(Fig.1).
 The patient was scheduled for transurethral 
resection of a solid bladder tumour in our center. 

Histopathology
Histology of the bladder tumour showed multiple 
fused and delicate papillary architectures 
composed of epithelial cells with severe 
pleomorphism, prominent nucleoli, and 

many atypical mitoses. There were multiple 
foci of vascular and muscular bladder wall 
invasions(Fig. 2).
 Re-examination of sections of the previous 
thyroid tumour revealed sheets of malignant 
epithelial cells admixed with scattered thyroid 
follicles that were embedded in malignant cells 
(Fig.3).

Immunohistochemistry
Immunhistochemistry of the bladder tumour 
showed positivity for CK7, CK20, and 34 Beta 
E12 (Fig. 4) while negative staining for CEA 
and PSA(Fig. 5). The thyroid tumour showed 
positivity for CK7, CK20 and 34 Beta E12 

FIG. 1:  Whole body scans showed multiple bone metastases

FIG. 2: (A) Transitional cell carcinoma, H&E ×4. (B)Tumour cell nest infiltration in bladder wall, H&E ×10.
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(Fig. 6) and negative reaction to CEA and TTF1 
(Fig.7).
 The patient died 2 months after the diagnosis.

DISCUSSION

Metastases to the thyroid are not as rare as 
previously believed. It has been shown in autopsy 
series that it is more prevalent.7,8   Primary 
malignant tumours occur mostly in the elderly 
population.9 The same is true for metastatic 
malignancies to the gland, where most patients 
are in their sixth or seventh decades of life.1,10  
The age of our patient was also approximately 
75 years.
 A search of the literature did not yielded 
case reports of thyroid metastasis from primary 
bladder transitional cell carcinoma. However, 
there is a report of thyroid metastasis from renal 
transitional cell carcinoma.  The evidence shows 
that this situation is rare, compared to thyroid 

metastasis from other common sites and carries a 
poor prognosis. The primary sites for metastatic 
bladder cancer are the liver, lung, and bone.1  
Most of the metastatic lesions occur in advanced 
stages of primary cancer with multiple organ 
involvement.1 In our patient, the lung showed 
no pathologic change, but the liver had multiple 
metastatic lesions. Moreover, whole body scan 
showed generalized bone metastasis.
 Metastatic lesions often preserve histological 
similarity to the primary lesion, but they can be 
poorly-differentiated and anaplastic, making their 
comparison difficult.11  Furthermore, some degree 
of morphological overlap is seen in carcinomas 
that arise from different organs.12  This poses 
challenges in determining the origin of a 
neoplasm with conventional histology. The site of 
origin of the cancer has prognostic and therapeutic 
significance.13  Immunohistochemistry (IHC) can 
help the pathologist to determine the site of origin 
of the metastatic tumours. 

FIG. 3:  Metastastic transitional cell carcinoma in thyroid, (A) H&E x4 (B) H&E x10.

FIG. 4: Bladder tumour showing immunopositivity for (A) CK7, (B) CK20 and (C) 34BE12. Magnifications x4.
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FIG. 7: Metastatictumour cells in thyroid with negative immunohistochemical staining for (A) TTF1 and  (B) 
CEA. Magnifications x10.

FIG. 6: Metastatic tumour cells in thyroid showing positive immunohistochemistry for (A) CK7, (B) CK20 and 
(C) 34BE12.  Magnifications x4.

FIG. 5: Bladder tumour showing negative staining for (A) CEA and (B) PSA. Magnifications x4.
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 The pathology report of the thyroid mass in our 
cases was a poorly-differentiated carcinoma.The 
CK7+ /CK20+ and 34BE12+ immunophenotype 
is highly characteristic for transitional cell 
carcinoma of urinary bladder,5,14 while primary 
thyroid tumours are usually  CK7+ / CK20 - and 
TTF 1 +.15

 Cytokeratin 20 (CK20), a low-molecular-
weight cytokeratin is specifically expressed 
in the superficial and some intermediate cells 
of normalurothelium. Aberrant cytokeratin 
20 expression is detected in some urothelial 
carcinomas.16,17  Cytokeratin 7 (CK7) is another 
intermediate filament that is found in urothelial 
neoplasia of the urinary bladder.9,18

 It is anticipated that the pattern of CK7 
and CK20 expression in metastatic urothelial 
carcinoma is similar to its primary counterpart.19  
CK7 and CK20 are helpful when both are 
positive, supporting the diagnosis of urothelial 
carcinoma.20 However, if only one marker is 
positive or both are negative, these markers 
have limited usefulness for distinguishing these 
carcinomas.21  Our case shows positive CK7, 
CK20, and 34BE12 in the primary bladder 
neoplasm. This pattern is in favour of bladder 
transitional carcinoma. The thyroid tumour 
shows also positive CK7, CK20, and 34BE 12 
with negative TTF1. This is compatible with 
metastatic transitional cell carcinoma.
 High-grade urothelial and prostate carcinomas 
have overlapping morphological characteristics 
and clinical manifestations. The majority of 
poorly-differentiated prostate adenocarcinomas 
stain positive for prostate specific antigen 
(PSA),18 but CK7 usually is negative in prostate 
adenocarcinoma.22 Prostate adenocarcinoma 
usually does not exhibit CK20 staining, but when 
positive, it often is focal.9,18,23  In this patient, 
IHC showed negative PSA in both primary and 
secondary tumours which is not compatible with 
prostatic cancer.
 Negativity for TTF-1 and thyroglobulin 
level of tumour cells might be helpful in 
differentiating metastatic carcinoma from 
primary malignancy of the thyroid. In our case, 
CK7+ /CK20+/34BE12+ were confirmed, while 
markers like thyroglobulin, TTF-1, CEA and 
calcitonin were negative.
 Metastasis into a thyroid neoplastic tumour or 
tumour to tumour metastasis is exceedingly rare.  
Metastasis into a primary thyroid neoplasm is 
synchronous in 33% of cases and metachronous 
in 67%.24 Metachronous tumour to tumour 
metastasis may be considered in our case in 
view of previous thyroid adenoma.

Conclusion
Most patients with thyroid metastases had 
widespread metastases to many other organs, 
in addition to the thyroid gland.1  These patients 
have short survival.1  It mainly occurs in patients 
with high-grade and high-stage tumours.  
Immunohistochemical staining can be used 
to confirm the source of the primary tumour, 
because the metastatic lesion may be poorly 
differentiated and render the comparison difficult. 

REFERENCES

 1. Lin JD, Weng HF, Ho YS. Clinical and pathological 
characteristics of secondary thyroid cancer. Thyroid. 
1998; 8: 149–53.

 2. Kim TY, Kim WB, Gong G, Hong SJ, Shong YK. 
Metastasis to the thyroid diagnosed by fine-needle 
aspiration biopsy. Clin Endocrinol (Oxf). 2005; 62: 
236-41.

 3. Nakhjavani MK, Gharib H, Goellner JR, van 
Heerden JA. Metastasis to the thyroid gland. A 
report of 43 cases. Cancer. 1997; 79: 574-8.

 4. Chen H, Nicol TL, Udelsman R. Clinically 
significant, isolated metastatic disease to the thyroid 
gland. World J Surg. 1999; 23: 177–80.

 5. Colin P, Koenig P, Ouzzane A, et al. Environmental 
factors involved in carcinogenesis of urothelial cell 
carcinomas of the upper urinary tract. BJU Int. 2009; 
104: 1436-40.

 6. Kim YI, Lee JJ, Paik JH, Kim YK, Kim Se. 
Detection of thyroid metastasis of renal transitional 
cell carcinoma using FDG PET/CT. Nucl Med Mol 
Imaging. 2011; 45: 149-51.

 7. Willis RA. Metastatic tumours in the thyroid gland. 
Am J Pathol. 1931;7:187-208.

 8. Shimaoka K, Sokal JE, Pickren JW. Metastatic 
neoplasms in the thyroid gland. Pathological and 
clinical finding. Cancer. 1962; 15: 557-65.

 9. Debevec L, Jeric T, Kovac V, Bitenc M, Sok M. 
Is there any progress in routine management of 
lung cancer patients? A comparative analysis of an 
institution in 1996 and 2006. Radiol Oncol. 2009; 
43: 47–53.

 10. Heffess CS, Wenig BM, Thompson LD. Metastatic 
renal cell carcinoma to the thyroid gland: a 
clinicopathologic study of 36 cases. Cancer. 2002; 
95: 1869–78. 

 11. Cichon S, Anielski R, Konturek A, Barczynski 
M, Cichon W. Metastases to the thyroid gland: 
seventeen cases operated on in a single clinical 
center. Langenbecks Arch Surg. 2006; 391: 581–7.

 12. Pires Y, Andrade L, Cuello M, Chuagui 
R. [Immunohistochemical flow chart to differentiate 
between primary adenocarcinoma and the most 
frequent extragynecological metastases in the 
ovary]. Rev Med Chile. 2002; 130: 1232-40.

 13. Rubin BP, Skarin AT, Pisick E, Rizk M, Salgia 
R. Use of cytokeratins 7 and 20 in determining the 
origin of metastatic carcinoma of unknown primary, 
with special emphasis on lung cancer. Eur J Cancer 
Prev. 2001; 10: 77-82.



Malaysian J Pathol April 2016

70

 14. Chang A, Cai J, Miranda G, Groshen S, Skinner 
D, Stein JP. Usefulness of CA 125 as a preoperative 
prognostic marker for transitional cell carcinoma 
of the bladder. J Urol. 2004; 172: 2182-6.

 15. Harlamert HA, Mira J, Bejarano PA, et al. Thyroid 
transcription factor-1 and cytokeratins 7 and 20 in 
pulmonary and breast carcinoma. Acta Cytol. 1998; 
42: 1382–8.

 16. Bejarano PA, Nikiforov YE, Swenson ES, 
Biddinger PW. Thyroid transcription factor-1, 
thyroglobulin, cytokeratin 7, and cytokeratin 20 in 
thyroid neoplasms. Appl Immunohistochem Mol 
Morphol. 2000; 8: 189–94.

 17. Harnden P, Mahmood N, Southgate J. Expression 
of cytokeratin 20 redefines urothelial papillomas of 
the bladder. Lancet. 1999; 353: 974-7.

 18. Wang NP, Zee S, Zarbo RJ, Bacchi CE, Gown 
AM. Coordinate expression of cytokeratin-7 and 
cytokeratin-20 defines unique subsets of carcinomas. 
Appl Immunohistochem. 1995; 3: 99-107.

 19. Chu P, Wu E, Weiss LM. Cytokeratin 7 and 
cytokeratin 20 expression in epithelial neoplasms: a 
survey of 435 cases. Mod Pathol. 2000; 13: 962–72.

 20. Jiang J, Ulbright TM, Younger C, et al. Cytokeratin 
7 and cytokeratin 20 in primary urinary bladder 
carcinoma and matched lymph node metastasis. 
Arch Pathol Lab Med. 2001; 125: 921-3.

 21. Bassily NH, Vallorosi CJ, Akdas G, Montie 
JE, Rubin MA. Coordinate expression of 
cytokeratins 7 and 20 in prostate adenocarcinoma 
and bladder urothelial carcinoma. Am J Clin 
Pathol. 2000; 113: 383-8.

 22. Ramaekers F, van Niekerk C, Poels L, et al. Use of 
monoclonal antibodies to keratin 7 in the differential 
diagnosis of adenocarcinomas. Am J Pathol. 1990; 
136: 641-55.

 23. Miettine M. Keratin 20: immunohistochemical 
marker for gastrointestinal, urothelial, and Merkel 
cell carcinomas. Mod Pathol. 1995; 8: 384-8.

 24. Stevens TM, Richards AT, Bewtra C, Sharma P. 
Tumors metastatic to thyroid neoplasms: a case 
report and review of the literature. Pathol Res 
Int. 2011; 2011: 238693.


