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Abstract
Acute kidney injury (AKI) can be a significant clue to solving a puzzling patient presentation. 
Postrenal AKI should be suspected if imaging shows any degree of hydronephrosis and can be 
caused by a variety of conditions. Diagnosis of urinary obstruction without significant dilata-
tion of the pelvic-ureteral system requires a higher degree of suspicion, and hence, its iden-
tification can become late. In patients without prior cancer screening, the etiology of obstruc-
tive uropathy must be broadened to include primary or metastatic malignancy. Clinicians 
should look beyond the AKI to properly evaluate the etiology of the patient’s presentation 
and symptoms. In this report, we present the case of a middle-aged female with no known 
past medical history who presented with AKI secondary to malignant retroperitoneal fibrosis 
as the first manifestation of metastatic breast cancer. Her AKI was associated with acute onset 
anuria and was found to have nondilated postrenal AKI with no significant abnormalities on 
renal imaging. Early onset anuria in the setting of AKI, which persists despite fluid resuscitation, 
can suggest complete urinary tract obstruction even with reassuring results of initial renal im-
ages, and in the patient with no history of cancer screening, malignancy should be suspected 
as a primary cause of obstructive uropathy.
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Introduction

Acute kidney injury is associated with poor clinical outcomes. It is commonly encoun-
tered in the inpatient setting, especially, in those who are critically ill. Etiologies of AKI can 
most often be attributed to prerenal and intrinsic causes. Nevertheless, postrenal etiologies 
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must be excluded as management of obstruction may ensure prompt renal function recovery. 
Renal ultrasonography is an important diagnostic tool to evaluate for obstruction and dila-
tation of the urinary tract in patients with azotemia [1]; however, nondilated obstructive 
uropathy (NDOU) has been reported. The differential diagnoses for post-obstructive uropathy 
leading to AKI include urolithiasis, malignancy, and retroperitoneal fibrosis (RPF); the latter 
can be idiopathic or associated with infections, malignancies, drugs, and radiation. RPF can 
be secondary to primary or metastatic malignancy including lymphoma; sarcoma; carcinoma 
of the breast, lung, stomach, colon, kidney, or prostate; and carcinoid tumor.

Case Presentation

A 55-year-old female with no significant past medical history presented to the emergency 
department with a 3-week history of lower abdominal pain, shortness of breath, bilateral 
lower extremity swelling, and decreased urination. She denied any lower urinary tract symptoms. 
She does not take any medications and has history of no tobacco, alcohol, or illicit drug use. 
Physical examination showed periorbital swelling, bibasilar crackles, and +2 lower extremity 
pitting edema. Laboratory studies showed a blood urea nitrogen of 149 mg/dL and serum 
creatinine of 20.9 mg/dL (unknown baseline), and hemoglobin was 11 g/dL, and white blood 
cell count was 25,000/mm³. Urine analysis showed negative leukocyte esterase, 3–5 WBCs 
and 0–2 red blood cells per high power field, and squamous cells. The urine pregnancy test 
was negative. The remaining labs showed high anion gap metabolic acidosis, hyperkalemia, 
and hyperphosphatemia. The patient’s urine output was approximately 100 mL in 24 h despite 
intravenous fluids use and a diuretic challenge.

Renal ultrasound showed normal size right kidney, left renal pelviectasis without 
evidence of left-sided hydronephrosis, normal parenchymal echogenicity, and no nephro-
lithiasis. Urology was consulted to evaluate for postrenal obstruction, and they were reluctant 
to be involved in the care of this patient without objective evidence of urinary obstruction. 
The patient’s condition continued to deteriorate, requiring oxygen supplementation, and 
she was started on hemodialysis to relieve her volume overload, and profound acidemia 
not responsive to medical therapy. Because of the nonrevealing workup for AKI, a kidney 
biopsy was planned.

Based on the subtle signs of possible urinary obstruction seen on renal ultrasound, which 
showed left renal pelviectasis, the urology team was reconsulted to reevaluate the patient for 
potential obstruction. A cystoscopy and retrograde pyelogram were performed and showed 
evidence of extrinsic compression causing bilateral ureteral strictures. These features were 
concerning for RPF. After bilateral ureteral stents were placed, the immediate urine output 
was brisk, the patient’s symptoms had rapidly resolved, and serum creatinine trended down 
to 2.1 mg/dL within 2 days. The plan for kidney biopsy was canceled since we knew it was a 
postrenal AKI based on the pyelogram findings, and computed tomography (CT) of the abdomen 
and pelvis was done to evaluate the cause of the ureteral compression which showed diffuse 
stranding within the retroperitoneum and edematous kidneys with mild hydronephrosis as 
in Figure 1, in addition to anasarca and moderate pleural effusions.

To establish the underlying etiology of the suspected RPF, CT-guided retroperitoneal 
biopsy was done. Final histopathology examination revealed fibroadipose tissue with poorly 
differentiated adenocarcinoma involving vascular spaces with nonspecific immunophenotyping. 
Oncology team was consulted. Positron emission tomography and CT showed a suspicious 
hypermetabolic left breast mass. A subsequent mammogram confirmed the presence of the 
mass, and biopsy showed invasive ductal carcinoma. The patient received one cycle of chemo-
therapy with Abraxane. The patient’s clinical course was complicated by frequent hospitalizations 
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for symptomatic pleural effusions. She decided to pursue hospice care and passed away 4 
months from time of presentation.

Discussion

Our patient’s presentation along with the initial imaging results did not strongly point to 
a possible urinary obstruction. Renal ultrasound showed only mild unilateral pelviectasis. 
Interestingly, cystoscopy and retrograde pyelogram revealed a significant degree of bilateral 
extrinsic compression of the proximal ureters requiring stents placement with subsequent 
improvement in renal infection. The external compression leading to renal entrapment most 
likely heralded a severe dilatation from occurring. The reason behind the patient’s urinary 
obstruction was RPF secondary to metastatic breast cancer.

Renal ultrasonography has a high negative predictive value in ruling out urinary obstruction 
[2]; nevertheless, there have been several cases of NDOU in the literature, which represent 
4–5% of obstructive uropathy, indicating the importance of retaining a high index of suspicion 
for postrenal etiologies despite the nonsignificant pelvic-ureteric dilatation found on ultra-
sound. Moreover, the majority of NDOU cases reviewed in the literature were secondary to 
malignant obstruction [3–12].

RPF secondary to metastatic breast cancer was the etiology for the obstructive uropathy 
in our patient. RPF is a rare condition characterized by the presence of fibro-inflammatory 
tissue in the retroperitoneum that is generally localized around the infrarenal portion of the 
abdominal aorta and the iliac arteries, often encasing the ureters or other abdominal organs, 
and it is part of the disease spectrum of peri-aortitis [13, 14]. Ureteral obstruction occurs in 
up to 80–100% of cases [13]. RPF is idiopathic in more than 70% of cases or can be secondary 
to drugs, malignancies, infections, radiation, or surgery [15–17].

Approximately 8% of cases of RPF are associated with malignancy. The mechanism that 
causes malignant RPF is not yet known. One theory describes a desmoplastic reaction in 
response to the presence of malignant cells in the retroperitoneum and reactive inflammation 
due to cytokines released by tumor cells [18].

Postrenal AKI due to obstructive uropathy as a first sign of metastatic breast cancer is 
exceedingly rare. A few cases in the literature were reviewed. Singh and Bhinder [19] described 
a case of NDOU as the first manifestation of metastatic breast cancer, whose initial ultraso-
nography showed bilateral pelviectasis with no discernible hydronephrosis, similar to our 

Fig. 1. CT abdomen depicts bilateral hydrone-
phrosis and diffuse retroperitoneal stranding 
(arrows).
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patient’s presentation. Patient expired in 6 weeks of diagnosis, indicating the dismal prog-
nosis associated with this type of presentation.

In other cases, hydronephrosis with or without renal failure and oliguria was the presenting 
feature of metastatic breast cancer. In contrast to our patient and the cases described, 
malignant RPF with accompanying obstructive uropathy can appear years after breast cancer 
diagnosis [18, 20, 21]. The mean duration between the two conditions was more than 10 years in 
the 5 cases reported by Carloss and Saab [22].

Patients may present with nonspecific symptoms including abdominal fullness, flank 
pain, dysuria, palpable masses, hypertension, anuria [4], or symptoms of volume overload as 
in the patient described in this report. The clinical presentation depends on several factors 
including timing of the onset, degree of obstruction, and underlying comorbidities.

AKI is common among cancer patients. The evaluation of AKI in a patient with malig-
nancy does not significantly differ from that of the general population. Both nephrologists and 
oncologists need to be aware of the unique causes of AKI in this population and its optimal 
management [23]. The initial workup of postrenal AKI includes imaging such as ultrasound 
to evaluate for hydronephrosis. If clinical suspicion is high and initial ultrasound is equivocal, 
CT or MRI may provide additional diagnostic detail. Imaging usually provides a diagnosis. 
False-negative imaging in the evaluation of obstructive uropathy may be due to hypovolemia, 
partial obstruction, or renal entrapment secondary to RPF causing obstruction [24]. Further 
diagnostic evaluations may include cystoscopy and retrograde pyelogram.

Conclusion

This case highlights the importance of escalating diagnostic modalities in a patient with 
AKI and anuria. A good lesson we learned is that an early onset anuria in AKI is an important 
clue to obstructive pathology even if hydronephrosis is lacking or mild, and diagnosis of 
NDOU requires a high index of suspicion. Early urinary tract evaluation via cystoscopy and 
retrograde pyelogram may prove beneficial.

In a patient without prior history of cancer screening who presents with postrenal AKI, 
malignancy must be considered as a possible cause of obstructive uropathy. Primary or meta-
static malignant processes may lead to extrinsic compression of the urinary system. This case 
emphasizes the importance of routine breast cancer screening in marginalized populations 
without regular access to routine care. In summary, clinicians should look beyond the AKI to 
ensure proper evaluation and treatment of the undifferentiated patient.
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