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Abstract
Breast cancer metastasizes mainly to organs such as bone, lung, and liver, whereas metastases 
to the peritoneum and urinary tract are rare. Metastasis to the peritoneum or urinary tract 
may result in renal dysfunction, infection, and painful hydronephrosis. In our hospital, 1,409 
breast cancer surgeries were performed between January 2004 and December 2015, and 7 
cases of hydronephrosis associated with recurrence were observed. The median age of pa-
tients was 69 years (57–79 years). The median time from surgery to diagnosis of hydronephro-
sis was 47 months (20–70 months). Histology was invasive ductal carcinoma (IDC) in 6 cases 
and invasive lobular carcinoma (ILC) in 1 case. There were 6 bilateral cases and 1 unilateral 
case of hydronephrosis. The causes were retroperitoneal metastasis in 5 cases and lymph 
node metastasis in 2 cases. The hydronephrosis was untreated in 2 cases, and treated with a 
ureteral stent in 2 cases, nephrostomy in 1 case, and nephrostomy due to ureteral stent failure 
in 2 cases. The median survival from the onset of hydronephrosis was 12 months (3–57 
months). Although the probability of hydronephrosis in breast cancer recurrence was not 
high, care must be taken to avoid renal dysfunction, infection, or pain, which may require 
treatment. © 2021 The Author(s).
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Introduction

There were an estimated 2 million cases of breast cancer worldwide in 2017, and the 
number is increasing every year. There were also an estimated 600,000 female deaths, making 
it the number one cause of cancer death in women [1]. Despite advances in diagnosis and 
treatment, the number of deaths has yet to decrease.

Metastasis of breast cancer has been studied in various autopsy and diagnostic imaging 
studies. Metastasis to the peritoneum or urinary tract may result in renal dysfunction, 
infection, and painful hydronephrosis. A PubMed search did not identify any papers focusing 
on hydronephrosis, although there have been case reports of metastasis to rare sites such as 
the bladder. In the present study, hydronephrosis associated with breast cancer metastasis 
was investigated.

Materials and Methods

Cases treated at the Tokyo Medical and Dental University, Medical Hospital between 
January 2004 and December 2015 were reviewed retrospectively. There were 1,409 breast 
cancer surgeries in that period, of which 122 were metastatic recurrences, with 7 cases of 
hydronephrosis.

Results

An overview of the cases is shown in Table 1. All were female, and the median age was 
69 years (57–79 years). The median time from surgery to diagnosis of hydronephrosis was 
47 months (20–70 months). The histological type was IDC in 6 (of 1,252 patients with IDC), 
ILC in 1 (of 52 patients with ILC), and special type in 0 (of 94 patients with special type). The 
subtypes were luminal type in 3 cases and triple-negative (TN) in 4 cases.

There were 6 bilateral cases and 1 unilateral case of hydronephrosis. The causes of 
hydronephrosis were retroperitoneal metastasis in 5 cases and lymph node metastasis in 2 
cases. The hydronephrosis was untreated in 2 cases and treated in 2 cases with ureteral 
stents, 1 case with nephrostomy, and 2 cases with nephrostomy due to ineffective ureteral 
stents. The indications for the 5 intervening cases were renal dysfunction in 4 cases and back 
pain in 1 case. Other metastatic sites were bone metastasis in 3 cases, liver metastasis in 3 
cases, lymph node metastasis in 3 cases, pleural metastasis in 2 cases, and skin metastasis in 
1 case. In 2 untreated patients, chemotherapy eliminated the hydronephrosis. Renal 
dysfunction and pain improved in the 5 patients with intervention.

After hydronephrosis, the breast cancer was treated in 6 cases and untreated in 1 case. 
Finally, the median survival from hydronephrosis was 12 months (3–57 months).

A case in which the patient’s hydronephrosis improved with chemotherapy alone and a 
case in which a ureteral stent was inserted but was ineffective and a nephrostomy was added 
are presented.

Presentation of Cases
Case 3 in Table 1 showed improvement in hydronephrosis with chemotherapy alone. The 

patient underwent neoadjuvant chemotherapy (12 courses of weekly paclitaxel, 4 courses of 
FEC-100 [5-FU + epirubicin + cyclophosphamide]) and surgery for left breast cancer. The 
pathology was ypT3N1M0, ER(+), PgR(+), HER2:0. Postoperative radiotherapy and letrozole 
were started. At 18 months postoperatively, bone metastases appeared, so the treatment was 
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changed to exemestane. When CT was performed because of the appearance of back pain in 
the 27th month, retroperitoneal thickening, bilateral hydronephrosis (Fig. 1a), and lung 
metastases were found. The patient’s renal function was well preserved, and no local treatment 
for hydronephrosis was given. The patient was started on capecitabine, and 4 months later 
the bilateral hydronephrosis improved (Fig. 1b). The patient was treated with capecitabine 
for 33 months, followed by eribulin and vinorelbine, but the patient died 57 months after 
surgery.

Case 5 in Table 1 was a case in which a nephrostomy was added due to inadequate 
response to the insertion of a ureteral stent. The patient underwent neoadjuvant chemo-
therapy (4 courses of FEC-100 [5-FU + epirubicin + cyclophosphamide] and 4 courses of 
docetaxel) and surgery for right breast cancer. The pathology was ypT2N1M0, ER(−), PgR(−), 
HER2:0. The patient underwent postoperative radiation therapy. Seventeen months after 
surgery, liver metastasis, lymph node metastasis, and bone metastasis were observed.

The patient was treated with eribulin, capecitabine, paclitaxel + bevacizumab, but 34 
months after surgery, CT showed hydronephrosis (Fig. 2a), and ureteral stents were placed 
bilaterally (Fig. 2b). The patient was treated with gemcitabine and irinotecan, but 3 months 
after stenting, renal failure occurred, and a nephrostomy was performed. The patient’s renal 
function improved, but the primary disease progressed, and the patient died 38 months after 
surgery.

Fig. 1. a Appearance of bilateral hydronephrosis. b Four months after the start of treatment, bilateral hydro-
nephrosis has improved.

Fig. 2. a Appearance of bilateral hydronephrosis. b Temporary improvement in hydronephrosis after place-
ment of ureteral stents.
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Discussion

Hydronephrosis in breast cancer is mainly caused by metastases to the retroperitoneum, 
para-aortic lymph nodes, ureters, and bladder. Abrams et al. [2] reported the frequency of 
these metastases in 167 cases, with 74 (44.3%) in peritoneal lymph nodes, 41 (24.6%) peri-
toneal, 13 (7.8%) ureters, and 4 (2.4%) bladder.

A PubMed search for the keywords “breast cancer” and “hydronephrosis” identified 10 
cases of postoperative recurrence, as shown in Table 2 [3–12]. The median time from surgery 
to diagnosis of hydronephrosis was 76.5 months (18–360 months), and the histological type 
was IDC in 4 cases, ILC in 5 cases, and unknown in 1 case. Compared to the present cases, the 
histological type was more often lobular carcinoma, and lobular carcinoma is generally 
known to have a high incidence of specific metastases.

Borst et al. [13] reported that peritoneal and retroperitoneal metastases occurred in 
0.6% of ductal carcinoma and 3.1% of lobular carcinoma cases. The subtypes were luminal 
type in 6 cases, TN in 1 case, and luminal HER2 in 3 cases. There were 6 patients with bilateral 
and 4 patients with unilateral hydronephrosis. The causes of hydronephrosis were retroper-
itoneal metastasis in 2 cases, lymph node metastasis in 2 cases, and bladder metastasis in 6 
cases. The treatment for hydronephrosis was untreated in 2 cases, ureteral stents in 4 cases, 
nephrostomy in 2 cases, ureteral stents plus nephrostomy in 1 case, and surgery in 1 case. 
The time between surgery and diagnosis of hydronephrosis was a median of 47 months in the 
present cases and 76.5 months in the references. In the present cases and in the references, 
about half of the cases with hydronephrosis were found at the time of recurrence. However, 
there were few recurrences of hydronephrosis alone, and most of them were accompanied 
by bone and lymph node metastases. The median time to metastasis at other sites was 
reported to be 24 months for bone metastasis, 38 months for lung metastasis, and 11 months 
for liver metastasis [14]. Since the time to onset of hydronephrosis tends to be longer than 
that of other metastatic sites, the number of patients who develop hydronephrosis may 
increase in the future as more patients survive long after recurrence.

Treatment is indicated when hydronephrosis causes or is strongly expected to cause 
renal dysfunction, infection, or pain. Ureteral stents are often the 1st choice in cases of renal 
dysfunction. Nephrostomy is indicated in cases where ureteral stent insertion is difficult or 
where ureteral stent is not effective due to extensive peritoneal metastasis. There are also 
cases of nephrostomy due to stent ineffectiveness, as in case 5. The cause may be extrinsic 
ureteral compression, increased bladder pressure, or inadequate peristalsis of the ureter, 
which can cause ureteral stents to fail [15]. Plastic stents are usually the most commonly used 
material for ureteral stents, but there have been reports of good ureteral patency with recently 
developed metallic stents [15].

Hormonal therapy and chemotherapy are used in the treatment of breast cancer after 
diagnosis of hydronephrosis. However, in cases of prolonged renal dysfunction, it may be 
better to reduce the dose of drugs or use drugs that are less sensitive to renal dysfunction, 
such as taxanes.

The prognosis is considered to be near the end stage of the disease, as the disease has 
spread throughout the body with hematogenous and lymphatic metastases, but there are few 
reports on prognosis. Further accumulation of data is needed to determine the prognosis of 
such patients.
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Conclusions

Hydronephrosis associated with breast cancer metastasis was investigated. At our insti-
tution, the rate of hydronephrosis in breast cancer recurrence was not high, about 0.5%. 
Hydronephrosis does not require treatment in the absence of renal dysfunction. If renal 
dysfunction appears or is likely to appear, procedures such as stents or nephrostomy could 
be used to continue treatment of the breast cancer.
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