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Introduction: and Importance: Liver, lung, bone and brain are usual sites for breast cancer metastases. However,
colorectal, prostate and cervical tumors may directly invade the urinary bladder (UB), but hematogenous spread
from distant organs like the breast, is extremely rare and may indicate poor prognosis.

Case presentation: Here we describe the case of a 78-year-old female patient who was diagnosed with de novo
metastatic breast cancer; initially to the bone and pleura with effusion, and then to the brain. Five years after her
initial diagnosis, she presented with urinary symptoms and bilateral hydronephrosis. Work up showed diffuse
thickening of the UB with no invasion from nearby structures; biopsy confirmed metastatic carcinoma of breast
origin.

Clinical discussion: Adenocarcinoma of the UB is uncommon. Distinguishing primary adenocarcinoma of the UB
from secondary involvement is often challenging. When encountered, involvement by a secondary tumor, either
by direct extension or distant metastasis, should be considered. Immunohistochemical stains are essential in
reaching an accurate diagnosis.

Conclusions: Breast cancer rarely metastasizes to the urinary bladder and prognosis is usually poor. Detailed
medical history, imaging, and immunohistochemical studies on biopsy specimen should help reach accurate
diagnosis.

1. Introduction

Breast cancer continues to be the most commonly diagnosed cancer
among women worldwide [1].Despite recent advances in early detection
and the introduction of many new anti-cancer therapies [2], breast
cancer remains a leading cause of cancer-related mortality among
women. Most of these deaths are related to wide-spread metastases to
vital organs such as the lung, liver and brain [3].

Most urinary bladder (UB) tumors are primary; very few are meta-
static from other organs like stomach, melanoma, lung and more rarely
the breast [4,5]. Direct extension, however, is more commonly
encountered from tumors affecting nearby organs such as colon, rectal,
prostate and cervix. Tumor extension, or peritoneal deposits, may result

in hydronephrosis and renal impairment. Regardless of the mechanism
of involvement, both direct extension of the tumor to the bladder and
hematogenous spread are associated with poor prognosis.

Here, we report a case of metastatic breast cancer to the UB that was
diagnosed by cystoscopy following a thorough investigations for unex-
plained bilateral hydronephrosis. The updated 2020 consensus surgical
case report (SCARE) guidelines were strictly followed while reporting
our case [6].

1.1. Case Presentation

A 78-year-old female was diagnosed at an outside institution with de
novo metastatic breast cancer to the bone 6 years earlier. A biopsy of the
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left breast mass revealed a grade-III invasive ductal carcinoma (IDC),
estrogen (ER), progesterone receptors (PR) and human epidermal
growth factor receptor-2 (HER2) were all positive. Staging imaging
studies, back then, showed extensive bone metastasis with multi-level
vertebral involvement and fractures, but no cord compression and no
visceral metastasis noted. She underwent a multi-level kyphoplasty at
L2, L3, and L4 vertebrae, and a biopsy from L4 confirmed the breast as
the primary tumor. Palliative radiotherapy to L2-L5 was given along
with hormonal therapy with letrozole, calcium/vitamin-D supplements
and zoledronate infusion. During the course of her illness, she was
treated with chemotherapy to control disease progression with malig-
nant pleural effusion and then was maintained on fulvestrant and tras-
tuzumab. Both kept her, other than the bone metastasis, disease-free.
Two years later, she presented with headache and dizziness, work up
showed multiple large supra- and infratentorial metastatic brain lesions
for which she received whole brain radiation therapy (WBRT). Restag-
ing imaging studies showed no disease elsewhere, so she was kept on the
same treatment. Her course was also complicated by pulmonary em-
bolism for which she was anticoagulated with low molecular weight
heparin (LMWH) that was further complicated by bilateral subdural
hematomas. A bilateral burr holes evacuation was performed, anti-
coagulation was stopped and an inferior vena cava (IVC) filter was
placed. During the last two years, follow up indicated an increase in
number and size of brain metastasis for which she had multiple treat-
ments with stereotactic radiation therapy (SRT) to these brain lesions.

Recently, patient developed urinary symptoms including urgency
and frequency. Renal ultrasound showed thickening of the urinary
bladder wall and bilateral mild to moderate hydronephrosis. Cystoscopy
revealed no tumors within or invading the bladder. Bilateral double J-
stents were inserted, and random biopsies of the bladder wall revealed
clusters and individual tumor cells in the lamina propria (Fig. 1a). The
tumor cells were strongly and diffusely positive for GATA binding pro-
tein 3 (GATA-3) (Fig. 1b), focally positive for gross cystic disease fluid
protein-15 (GCDFP-15) (Fig. 1c), positive for both ER and PR (Fig. 2a
and b), respectively, and negative for p63 immunostain, thus confirming
the mammary origin of the metastatic tumor. HER2 over expression was
equivocal (score 2+) by immunohistochemistry (IHC) but negative by
fluorescence in situ hybridization (FISH). Pelvic MRI showed no masses
invading the bladder, but confirmed the diffuse thickening of the
bladder wall, Fig. 3a and b. Positron emission tomography (PET) scan
showed prominent UB wall thickening along with hypermetabolic
metastatic process involving multiple sclerotic bone lesions, the right
pleura, and mediastinal lymph nodes.

2. Discussion

Metastatic tumors to the UB are rare, the first reported case was in
1950 on an autopsy study performed on 1000 consecutive cases of
malignant epithelial tumors at the Montefiore Hospital, New York City
diagnosed between 1943 and 1947 [6,7]. Four (2.4%) of the 167
included cases with primary breast cancer had UB metastasis. Since
then, there had been few reported cases, and was mostly due to local
extension [8-10]. In a retrospective study of 6289 bladder tumors, 282
(4.5%) were characterized as secondary metastases and 7 (2.5%) of
them were of primary breast origin; majority (n = 6, 85.7%) were
detected only on post-mortem examination [5]. However, another study
that reported on 19 patients with breast cancer and UB metastasis,
showed that all patients were diagnosed following urinary symptoms
that mandated cystoscopy and biopsy [11].

In another study, the clinicopathologic features of secondary bladder
tumors in a cohort of 83 patients were analyzed, the tumors involved the
bladder via direct extension from adjacent organs in 42 (50.6%) patients
while another 41 (49.4%) had distant metastasis. Gynecologic tumors
(n = 25), colon/rectum (n = 5) and breast (n = 4) were the most
common sites of secondary metastasis encountered among females,
while prostate and colorectal cancers were the most common primary
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Fig. 1. Metastatic mammary carcinoma to urinary bladder. (A) Hematoxylin
and eosin (H&E), 200X. (B) GATA-3 immunohistochemical stain, 200X. (C)
GCDFP-15 immunohistochemical stain, 400X.

tumors that metastasize to the bladder among male patients [12].
Though most of breast cancer originates from the ducts (invasive
ductal carcinoma), it is the less common subtype, invasive lobular car-
cinoma (ILC) that accounts for 5-15% of all breast cancers [13], that is
better known for its unusual sites of metastasis, including the UB [14].
Invasive lobular carcinoma tends to spread to serosal surfaces, including
the peritoneum, and this pattern of spread probably accounts for the
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Fig. 2. Hormonal receptors immunohistochemical stain. (A) Estrogen receptors
(ER) immunohistochemical stain, 200X. (B) Progesterone receptors (PR)
immunohistochemical stain, 200X.

majority of breast cancer metastasis to the UB.

Urinary tract obstruction (UTO) is a commonly encountered problem
among males, but not in females, and is considered an important cause
of renal impairment and even failure in patients with cancer. Obstruc-
tion may occur at any level in the urinary tract; from the kidney and the
ureter, down to the bladder and the urethra. Clinical manifestations
related to UB metastasis can be variable and range from totally
asymptomatic, like the ones diagnosed in autopsy studies, up to gross
hematuria and renal failure [15].

Due to the frequently encountered discrepancies in receptor status
between the primary tumor and the metastatic disease [16], rechecking
the receptor status may alter treatment plan as illustrated in our case;
contrary to the primary tumor, urinary bladder metastasis was
HER2-negative. There is no sufficient data to guide physician about the
prognosis of UB metastasis, though it can be poor [17].

Primary adenocarcinoma of the UB is uncommon, accounting for
approximately 0.5-2% of all malignant bladder tumors [18,19]. Dis-
tinguishing primary adenocarcinoma of the UB from secondary
involvement is often challenging. Whenever an adenocarcinoma
involving the UB is encountered in a biopsy or resection, detailed review
of the medical history is very essential. In this setting, the differential
diagnosis includes glandular differentiation in urothelial carcinoma,
primary UB adenocarcinoma, urachal adenocarcinoma and involvement
by a secondary tumor either by direct extension or distant metastasis.

Immunohistochemical stains are essential in reaching an accurate

Fig. 3. Pelvic MRI showing diffuse thickening and enhancement of the fundus
and posterior wall of the urinary bladder with swelling of the urothelium; (A)
Axial view (B) Coronal view.

diagnosis, a panel of stains that includes ER, PR, GATA-3 and GCDFP-15
can be helpful in this setting. Although GATA-3 immunohistochemical
stain is considered a marker with high sensitivity and specificity for
primary breast carcinoma and urothelial carcinoma, the sole positivity
of this stain is not sufficient to render a diagnosis of metastatic breast
carcinoma when the differential diagnosis includes primary adenocar-
cinoma of the UB. The expression of GATA-3 in primary adenocarci-
noma of UB is variable and depends on the subtype of adenocarcinoma
[20,21]. In their study, Ellis et al. found the expression of GATA3 in
primary adenocarcinoma of the UB to be strong and diffuse in adeno-
carcinoma with signet ring cells, as compared to negative staining in
conventional type adenocarcinoma. In addition, none of the primary
adenocarcinoma of the UB, regardless of the subtype, expressed ER or PR
by immunohistochemistry [20]. In our case, the tumor cells were ar-
ranged individually and in clusters, but did not exhibit signet ring cell
morphology and were positive for GATA-3, ER, PR and GCDFP-15 stains,
confirming the diagnosis of metastatic breast carcinoma.

3. Conclusions

Breast cancer, even when the disease is extensive, rarely metastasizes
to the urinary bladder. Hematuria, renal impairment and hydro-
nephrosis may be encountered with bladder metastasis. Careful assess-
ment of the pathology specimen with immunohistochemical stains
should help reaching accurate diagnosis.



R. Abdel-Razeq et al.
Funding

None.
Informed consent

Written informed consent was obtained from the patient’s daughter
for publication of this case report and accompanying images. A copy of
the written consent is available for review by the Editor-in-Chief of this
journal on request.

Author contributions

RAR, RAM, MA, OK, HA researched literature and wrote the first
draft of the manuscript. MA, SE, RG were involved in case summary,
gaining ethical approval and patient’s consent. OJ described and wrote
the pathology part. HA supervised the whole project. All authors
reviewed and edited the manuscript and approved the final version of
the manuscript.

Data availability

Data will be made available upon reasonable request.
Provenance and peer review

Not commissioned, externally peer reviewed.
Ethical approval

The publication of this case report was reviewed and approved by the
ethics committee [Institutional Review Board (IRB)] at King Hussein
Cancer Center.

Reference: 21 KHCC 177N.

Consent

Ethics committee was obtained from the IRB at King Hussein Cancer
Center.

Additional, consent to publish this case report was obtained from
patient’s daughter. The following statement is written at the end of
manuscript:

“Written informed consent was obtained from the daughter for
publication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request”.

Registration of research studies

1. Name of the registry: Research Registry (www.researchregistry.com)

2. Unique Identifying number or registration ID: researchregistry7540

3. Hyperlink to your specific registration (must be publicly accessible
and will be checked): https://www.researchregistry.com/browse-th
e-registry#home/

Guarantor

Hikmat Abdel-Razeq, MD.

Department of Internal Medicine, King Hussein Cancer Center,
School of Medicine, The University of Jordan, Queen Rania Al Abdullah
Street P.O. Box: 1269 Amman, 11941 Jordan Tel: 962-6 5300460, Ext:
1000 E-mail: habdelrazeq@khcc.jo.

Declaration of competing interest

The corresponding author (HA) was awarded a research grant from

Annals of Medicine and Surgery 76 (2022) 103455

Pfizer for another research project that should have no influence on this
reported work. All other authors have no conflicts of interest to declare.

Acknowledgements

The authors would like to thank Mr. Ameen Harb and Mr. Ramzi Abu
Khader for their assistance in medical photography.

References

[1] H. Sung, J. Ferlay, R.L. Siegel, et al., Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries, CA
A Cancer J. Clin. 71 (2021) 209-249, https://doi.org/10.3322/caac.21660.

[2] NCCN Clinical Practice Guidelines in Oncology (Breast Cancer). Version 5.2021,
Available at: https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf.
(Accessed 20 July 2021).

[3] Q. Wu, J. Li, S. Zhu, et al., Breast cancer subtypes predict the preferential site of
distant metastases: a SEER based study, Oncotarget 8 (2017) 27990-27996,
https://doi.org/10.18632/oncotarget.15856.

[4] A.D.Karaosmanoglu, M.R. Onur, M. Karcaaltincaba, et al., Secondary tumors of the
urinary system: an imaging conundrum, Korean J. Radiol. 19 (2018) 742-751,
https://doi.org/10.3348/kjr.2018.19.4.742.

[5] Baithun Bates, Secondary neoplasms of the bladder are histological mimics of
nontransitional cell primary tumors: clinicopathological and histological features
of 282 cases, Histopathology 36 (2000) 32-40, https://doi.org/10.1046/j.1365-
2559.2000.00797 .x.

[6] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE
2020 guideline: updating consensus surgical CAse REport (SCARE) guidelines, Int.
J. Surg. 84 (2020) 226-230, https://doi.org/10.1016/j.ijsu.2020.10.034.

[7] H.L. Abrams, R. Spiro, N. Goldstein, Metastases in carcinoma. Analysis of 1000
autopsied cases, Cancer 3 (1950) 74-85, https://doi.org/10.1002/1097-0142
(1950)3:1<74::aid-cncr2820030111>3.0.co;2-7.

[8] N.A.J.Khan, M. Abdallah, M.T. Tirona, Hormone receptor positive/HER2 negative
breast cancer with isolated bladder metastasis: a rare case, J. Investig. Med. High
Impact. Case Rep. 9 (2021), 23247096211022186, https://doi.org/10.1177/
23247096211022186.

[9] K. Yoneyama, M. Nakagawa, A. Hara, Bladder metastasis from primary breast
cancer: a case report, Surg. Case Rep. 4 (1) (2018) 73, https://doi.org/10.1186/
540792-018-0484-6.

[10] S.N. Gitau, A. Njau, S. Mwanzi, Urinary bladder metastasis from breast cancer: a
rare cause of hematuria, BJR Case Rep. 6 (2020) 20190048, https://doi.org/
10.1259/bjrcr.20190048.

[11] P.A. Feldman, R. Madeb, I. Naroditsky, et al., Metastatic breast cancer to the
bladder: a diagnostic challenge and review of the literature, Urology 59 (2002)
138, https://doi.org/10.1016/s0090-4295(01)01489-3.

[12] A. Hamza, M.J. Hwang, B.A. Czerniak, et al., Secondary tumors of the bladder: a
survival outcome study, Ann. Diagn. Pathol. 48 (2020) 151593, https://doi.org/
10.1016/j.anndiagpath.2020.151593.

[13] J. Metovic, S.O. Abate, F. Borella, et al., The lobular neoplasia enigma:
management and prognosis in a long follow-up case series, World J. Surg. Oncol.
19 (1) (2021) 80, https://doi.org/10.1186/512957-021-02182-w.

[14] M. Borst, J.A. Ingold, Metastatic patterns of invasive lobular versus invasive ductal
carcinoma of the breast, Surgery 114 (1993) 637-641.

[15] K. Shah, P. Modi, J. Rizvi, Breast carcinoma metastasizing to the urinary bladder
and retroperitoneum presenting as acute renal failure, Indian J. Urol 27 (2011)
135-136, https://doi.org/10.4103/0970-1591.78421.

[16] Y.Lu, Y. Tong, X. Chen, et al., Association of biomarker discrepancy and treatment
decision, disease outcome in recurrent/metastatic breast cancer patients, Front.
Oncol. 11 (2021) 638619, https://doi.org/10.3389/fonc.2021.638619.

[17] W. Massoud, S. Ferlicot, P. Hajj, et al., Metastatic breast carcinoma to the bladder,
Urology 74 (2009) 785-786, https://doi.org/10.1016/j.urology.2009.02.008.

[18] A.A. Thomas, A.J. Stephenson, S.C. Campbell, et al., Clinicopathologic features and
utility of immunohistochemical markers in signet-ring cell adenocarcinoma of the
bladder, Hum. Pathol. 40 (2009) 108-116, https://doi.org/10.1016/j.
humpath.2008.06.022.

[19] D.J. Grignon, J.Y. Ro, A.G. Ayala, et al., Primary adenocarcinoma of the urinary
bladder. A clinicopathologic analysis of 72 cases, Cancer 67 (1991) 2165-2172,
https://doi.org/10.1002/1097-0142(19910415)67:8<2165::aid-
cncr2820670827>3.0.co0;2-m.

[20] C.L. Ellis, A.G. Chang, A. Cimino-Mathews, et al., GATA-3 immunohistochemistry
in the differential diagnosis of adenocarcinoma of the urinary bladder, Am. J. Surg.
Pathol. 37 (2013) 1756-1760, https://doi.org/10.1097/PAS.0b013e31829cdba?.

[21] Q. Rao, S.R. Williamson, A. Lopez-Beltran, et al., Distinguishing primary
adenocarcinoma of the urinary bladder from secondary involvement by colorectal
adenocarcinoma: extended immunohistochemical profiles emphasizing novel
markers, Mod. Pathol. 26 (2013) 725-732, https://doi.org/10.1038/
modpathol.2012.229.


http://www.researchregistry.com
https://www.researchregistry.com/browse-the-registry#home/
https://www.researchregistry.com/browse-the-registry#home/
mailto:habdelrazeq@khcc.jo
https://doi.org/10.3322/caac.21660
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://doi.org/10.18632/oncotarget.15856
https://doi.org/10.3348/kjr.2018.19.4.742
https://doi.org/10.1046/j.1365-2559.2000.00797.x
https://doi.org/10.1046/j.1365-2559.2000.00797.x
https://doi.org/10.1016/j.ijsu.2020.10.034
https://doi.org/10.1002/1097-0142(1950)3:1<74::aid-cncr2820030111>3.0.co;2-7
https://doi.org/10.1002/1097-0142(1950)3:1<74::aid-cncr2820030111>3.0.co;2-7
https://doi.org/10.1177/23247096211022186
https://doi.org/10.1177/23247096211022186
https://doi.org/10.1186/s40792-018-0484-6
https://doi.org/10.1186/s40792-018-0484-6
https://doi.org/10.1259/bjrcr.20190048
https://doi.org/10.1259/bjrcr.20190048
https://doi.org/10.1016/s0090-4295(01)01489-3
https://doi.org/10.1016/j.anndiagpath.2020.151593
https://doi.org/10.1016/j.anndiagpath.2020.151593
https://doi.org/10.1186/s12957-021-02182-w
http://refhub.elsevier.com/S2049-0801(22)00215-1/sref14
http://refhub.elsevier.com/S2049-0801(22)00215-1/sref14
https://doi.org/10.4103/0970-1591.78421
https://doi.org/10.3389/fonc.2021.638619
https://doi.org/10.1016/j.urology.2009.02.008
https://doi.org/10.1016/j.humpath.2008.06.022
https://doi.org/10.1016/j.humpath.2008.06.022
https://doi.org/10.1002/1097-0142(19910415)67:8<2165::aid-cncr2820670827>3.0.co;2-m
https://doi.org/10.1002/1097-0142(19910415)67:8<2165::aid-cncr2820670827>3.0.co;2-m
https://doi.org/10.1097/PAS.0b013e31829cdba7
https://doi.org/10.1038/modpathol.2012.229
https://doi.org/10.1038/modpathol.2012.229

	Urinary bladder metastasis from primary breast cancer, a rare and challenging diagnosis. A case report and literature review
	1 Introduction
	1.1 Case Presentation

	2 Discussion
	3 Conclusions
	Funding
	Informed consent
	Author contributions
	Data availability
	Provenance and peer review
	Ethical approval
	Consent
	Registration of research studies
	Guarantor
	Declaration of competing interest
	Acknowledgements
	References


