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Abstract

:

Metastatic ureteral tumors arising from a primary breast carcinoma are extremely rare. They present with hematuria and radiological findings compatible with obstructive ureteral phenomena. We present a case of an 87-year-old woman with a history of lymphoma and triple negative breast cancer (TNBC), during an emergency admission for peptic ulcer, developed macroscopic hematuria. Radiologic and endoscopic investigations revealed a remarkable stenosis at the lower segment of the right ureter, attributed to metastases from her breast carcinoma. We report this case with the aim to make both oncologists and urologists aware of this rare condition.
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1. Introduction


Globally, breast cancer (BC) is the most common malignancy in women (excluding skin), with over 1.5 million new cases diagnosed annually worldwide, of whom 10–15% are triple negative breast cancer (TNBC) [1]. This malignancy metastasizes mainly to lung, bones, liver, and pleura, being extremely rare to metastasize to the ureter [2,3,4].



Here, we present a patient with a pathologically confirmed TNBC tumor which metastasized to the ureter seven years after the initial diagnosis, and we discuss the diagnostic and therapeutic management.




2. Case Report


An 87-year-old woman presented to the Emergency Department at the University Hospital of Patras, Greece, due to an episode of upper gastrointestinal bleeding. Gastroscopy was performed and revealed diaphragmatic hernia complicated with esophagitis. During her hospitalization, she developed painless macroscopic hematuria while she was hemodynamically stable.



She had a history of diabetes mellitus, hypothyroidism, hypercholesterolemia, hypoxic spongiotic dermatitis, uterine fibromas, as well as follicular lymphoma Grade 3A in right submandibular lymph node (2012) and breast cancer (2015). For her lymphoma, she was treated with six cycles of R-COP and continued maintenance rituximab treatment for six months, omitting radiotherapy.



The patient was 80 years old when diagnosed with left breast tumor. Initial mammography revealed a 2.5 cm lesion which was classified as BIRADS V. A partial mastectomy without a sentinel biopsy was performed, because of her age and the negative imaging of axilla. The histopathology revealed in situ and invasive ductal carcinoma of the breast, NST, Grade 2. Immunohistochemistry showed the tumor to be ER (−), PR (−), HER2 (−), and Ki67 (20%), so the diagnosis of a TNBC was confirmed (Figure 1). The tumor was staged as pT2Nx, and the patient received adjuvant chemotherapy (CMF six cycles) and postoperative radiotherapy (Tangential fields, 6MV, 45 Gy).



During her admission, the hematuria was investigated both radiologically and endoscopically. Laboratory examinations were normal, urine cytology revealed increased number of RBCs, while urine culture was negative, and serum tumor markers were within normal limits (CEA, CA 15-3, CA 19-9, CA 125). A CT-Urography was performed and showed the presence of a soft tissue mass at the mid third of the right ureter. The mass was 18mm long, completely intraluminal, presenting strong enhancement at the nephrographic and delay phase. Some tiny spots of enhancement were also evident at the upper part of the dilated ureter. No stones or extraluminal mass were found. Head of the differential diagnosis was the multifocal urothelial cancer, but histology was deemed necessary due to her history of breast and lymphoma (Figure 2a–c).



A 18F-FDG PET/CT was performed, and no hypermetabolic lymph nodes were detected either above or below the diaphragm. The already known lesion of the right ureter was not visible on PET due to the small size of the lesion and the presence of radioactive urine at the area of interest.



Cystoscopy was performed, a pigtail was inserted, and a biopsy from the ureter was taken. Histopathology revealed infiltration of the ureter by tumor cell aggregates morphologically similar to the triple negative breast cancer diagnosed in 2015. Immunohistochemistry showed positivity of cancer cells for SOX10, CK7, and GATA3, and negativity for ER, PR, and HER2 (Figure 3, Figure 4 and Figure 5).



The final diagnosis was ureteral metastasis from the reported triple-negative breast cancer, appearing six years after the initial diagnosis.



Even though the ureter was the only site of metastatic disease, due to her age and serious comorbidities, it was decided to treat the metastatic lesion with external beam radiotherapy instead of surgery. A total dose of 37.5 Gy was given to the right ureter with two parallel opposed fields in 15 fractions, using a linear accelerator of 6 MV energy, after simulation (Figure 6).



The patient had an uneventful post-treatment course and 12 months since the completion of radiotherapy she remains in complete clinical remission.




3. Discussion


Ureter remains a rare anatomical site for metastases from any primary tumor. In the period 1909–1999, a total of 342 cases of ureteral metastases were collected and reviewed by Haddad et al. [5,6]. The authors found that stomach, prostate, and bladder tumors have a higher tendency to develop ureteral metastases and breast carcinoma, accounting for 7.8% of all cases.



Several case reports have reported on the incidence of this entity. A study of 215 autopsies from patients with breast cancer revealed 42 cases (19.5%) of ureteral metastases [7]. It was stated that the chance to diagnose ureteral metastases in patients while they are alive is remarkably rare [8,9]. In the past twenty years, a very limited number of new cases from patients with solid tumors or hematologic malignancies were reported [10,11,12,13,14,15,16]. A limitation to these studies is that most of them did not report autopsy findings and predated the wide use of computing tomography.



It is difficult to distinguish on clinical and imaging data metastatic ureteral tumors from primary ureteral urothelial carcinoma. Cytology specimens are of limited help, as metastatic ureteral tumors do not adhere to the mucosa. Presman and Ehrlich described in 1948 two cases of ureteral metastases and made important pathologic observations. Metastases were present in all levels of the ureter, were usually bilateral, and had the appearance of either localized nodules or diffuse infiltrating type causing frequently occlusion of the ureteral lumen. The mucosa was usually intact, except in patients with hematuria [17].



In most cases, ureteroscopy reveals a stenosis of the ureter. To obtain an accurate diagnosis, biopsy under ureteroscopy is regarded as the most reliable procedure, considering that occasionally the limited tissue sample may attenuate the pathological diagnosis. Exploratory laparotomy is recommended, followed by excision of the metastatic lesion.



An up-to-date literature review has shown that our case is the third one, published on TNBC, presented with invasion of the ureter; one case being a male patient [18,19] (Table 1). ER+/PR−; HER2+, and ER+/PR+; HER2+ breast malignancies have also been reported [13].



A possible explanation for the rarity of this condition can be either the fact that TNBC has a higher rate of recurrences and distant metastases leading to poorer prognosis, or that if there is no hematuria or obstructive uropathy present, the lesions escape from the attention of the physicians.



Another important observation made in our case was that the patient was diagnosed with lymphoma and three years later with TNBC. Molecular biology analysis has shown that between lymphomas and TNBC, the catalytic subunit of the polycomb repressor complex EZH2 inhibition stands out. In diffuse large B-cell lymphomas, inhibition of EZH2 was shown to enhance tumor cell antigen presentation [20], while expression of the same molecule promotes the formation of TNBC in transgenic mice [21].



Imaging modalities such as CT, MRI, and PET/CT are necessary for diagnostic purposes, but they are not specific for metastatic ureteral tumors [22,23]. In our case, we applied a positron emission tomography/computed tomography (PET/CT) scan with poor results regarding the identification of the metastatic lesion.



Despite the wide use of (18)F-FDG PET/CT in modern oncology, in urological oncology, this imaging technique has shown limited value due to the low uptake and to the excretion of FDG via the urine. The consequence of this limitation is that there is a lack of relevant studies stressing the diagnostic value of PET/CT aw a single diagnostic modality [22,24,25].



Although a cure for metastatic breast cancer is lacking, a multidisciplinary, personalized approach can offer symptomatic treatment, relieving symptoms and improving the quality of life of these patients [26,27,28]. Particularly, patients presenting with urinary tract obstruction are candidates for local treatments such as placement of ureteral stents, percutaneous nephrostomy, and external beam radiotherapy [14].



For our patient, transurethral biopsy followed by placement of a pigtail stent and external radiotherapy was considered a better solution than the ureterectomy followed by chemotherapy.




4. Conclusions


We report a case of ureteral metastases in a patient with TNBC. We present the non-specific symptoms and the limitations of the available imaging methods in obtaining a diagnosis. Endoscopic procedures are important in identifying the metastatic site and performing a biopsy. The therapeutic procedures should be individualized and based on the histopathology of the lesion and the current state of the patient. A multidisciplinary team of urologists, radiologists, and oncologists should address the necessary diagnostic and therapeutic approach.
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Figure 1. Histology of primary invasive breast carcinoma, nonspecific type (H + E, × 200). 
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Figure 2. (a) Oblique frontal view at the nephrographic phase demonstrating RT kidney obstruction. There is an intraluminal soft tissue mass (arrow) at the mid third of the ureter, causing upstream dilatation of the ureter and ipsilateral pelvicalyceal system. (b) Axial images at the level of the ureteral obstruction. Pre- and post-contrast phases, showing the strong and prolonged enhancement of the intraluminal mass. (c) Axial images in the nephrographic phase. Arrows indicate some tiny spots of enhancement along the wall of the dilated upper part of the right ureter. 
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Figure 3. Metastatic carcinoma of the ureter (H + E, × 200). 
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Figure 4. SOX10 immunohistochemical expression in metastatic carcinoma shows strong nuclear staining in 80% of tumor nuclei (×200). 
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Figure 5. CK7+ immunohistochemical expression in metastatic carcinoma (×200). 
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Figure 6. Simulation film. 
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Table 1. Summary of patients’ characteristics in published cases.
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	Author and Year {Ref}
	Patient’s Characteristics
	Clinical Findings
	Laboratory Findings
	Treatment





	Chahin et al., 2020 [18]
	54-year-old female

Invasive lobular carcinoma, G I, ER-PR-HER2-negative
	Hydronephrosis
	CT scan: Hemi-pelvic mass
	Ureteral stent



	Chen et al., 2021 [19]
	60-year-old male

Invasive ductal carcinoma, GIII, ER-PR-HER2-negative
	Hematuria
	CT scan: Ureteral mass and dilated ureter
	Middle ureter dissection and anastomosis
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