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Percutaneous nephrostomy placement is a common treatment for obstructive uropathy of
various causes. Although rare in the literature, tumor seeding along the nephrostomy tract
is a potential risk of percutaneous nephrostomy in the treatment of obstructive symptoms
secondary to urothelial carcinoma. In this case report, we present one such unusual
outcome where urinary bladder urothelial cancer cells metastasized to the paravertebral
soft tissues through apparent seeding along a nephroureterostomy tract.
© 2017 Published by Elsevier Inc. on behalf of under copyright license from the University of
Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Case presentation

A 63-year-old male former smoker presented to the emer-
gency department (ED) with painless hematuria. Computed
tomography urogram revealed 5 large bladder masses, the
largest measuring 8.5 x 5.1 cm, as well as severe bilateral
hydroureteronephrosis (Fig. 1). Computed tomography chest
revealed multiple lung nodules bilaterally, the largest
measuring 0.3 cm in the right middle lobe. Transurethral
resection was performed to debulk the bladder tumors. On
histologic examination, high-grade papillary urothelial carci-
noma was identified with focal superficial invasion of the
lamina propria without invasion into the muscularis propria.

Lymphovascular invasion could not be appreciated and no
additional associated epithelial lesions were identified. The
patient was discharged with plans for repeat resection in
2 weeks; however, he was lost to follow-up.

Approximately, 5 months after discharge, the patient again
presented to the ED with complaints of dysuria, hematuria,
shortness of breath, global weakness, fatigue, and uninten-
tional weight loss. The patient was admitted and a complete
metabolic panel revealed acute renal failure (BUN of >186 mg/
dL, creatinine of 21.2 mg/dL) and metabolic acidosis with an
anion gap of 31.9 mmol/L. After being dialyzed and stabilized,
the patient was transferred for bilateral nephrostomy place-
ment to relieve the bilateral obstructive hydronephrosis. A left
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Fig. 1 — Enhanced-coronal CT shows multiple lobulated
bladder wall masses (yellow arrows), with moderate
obstructive hydronephrosis bilaterally (blue arrowheads).

percutaneous nephrostomy (PCN) was placed without inci-
dent; however, the contralateral placement was complicated
by ureteropelvic junction injury, therefore requiring conver-
sion to nephroureterostomy placement to traverse the injury.

During the course of his admission, the patient continued
to have hematuria. His hemoglobin continued to drop and
could not be stabilized. Three days after admission, the
patient underwent cystoscopy with transurethral resection of
the bladder, fulguration, and clot evacuation. On examination
under anesthesia, the patient was noted to have a palpable
mass throughout the bladder with 90% of the bladder lumen

filled with tumor. After resection, urology estimated that 80%
of the tumor still remained and felt the patient likely had
unresectable disease. Pathology determined the tumor
morphology to be consistent with T2 high-grade papillary
urothelial carcinoma with invasion into the muscularis
propria with no lymphovascular invasion.

Neither cystectomy nor radiation were performed at this
time because the patient wanted time to weigh his options
and urology determined his nutritional status needed to
improve before further intervention could be considered. Two
weeks after admission, the patient was deemed medically
stable and the patient was discharged and scheduled for
outpatient dialysis.

Four months after discharge, the patient presented for
nephrostomy and nephroureterostomy catheter exchange.
Aright paravertebral soft tissue mass (Fig. 2) was noted at this
time and subsequently biopsied (Fig. 3). Cytologic evaluation
revealed urothelial carcinoma with “strong morphological
similarities” to his previously diagnosed tumor.

Four months after evaluation of the paravertebral soft
tissue mass, the patient presented to the ED complaining of
abdominal pain, diarrhea, and fevers indicative of sponta-
neous bacterial peritonitis. In addition to continued enlarge-
ment of the paravertebral mass (Fig. 4), there was
development of new pulmonary and hepatic metastases.
Unfortunately, the patient ultimately expired from refractory
septic shock.

Discussion

In the United States, 69,000 patients are diagnosed with urinary
bladder cancer (UBC) each year, and the disease has a national
prevalence of 521,000 patients. These numbers have been
improving in Western communities over the past several de-
cades. The decrease in the burden of UBC in Europe and USA is
largely attributed to the decline in smoking prevalence in these
Western cultures [1]. Cigarette smoking is understood to be the

Fig. 2 — (A) Axial CT shows an enhancing 2 cm mass (yellow arrowhead) along the right percutaneous nephroureterostomy
(blue arrow). (B) Sagittal reconstruction localizes the mass (yellow arrowhead) along the superior aspect of the percutaneous

tract.
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Fig. 3 — CT-guided core biopsy of the tract mass (green
oval).

single most important influence to the development of UBC [2].
In the United States, as smoking rates declined from 52% in
1965 to 28% in 1990 for men and from 34% to 23% for women,
UBC mortality likewise showed decreasing trends [3,4].

Geographically, UBC has the highest incidence in Western
Europe and North America and the lowest incidence in
Eastern Europe and Asian countries [5]. In the United States,
age, sex, and race also appear to predispose patients to UBC as
the disease typically occurs more frequently in men and in
older individuals (median age of diagnosis at 69 and 71 years
for men and women, respectively) [6]. The incidence of UBC is
twice as high among white males compared to African
American and Hispanic men [7].

Fig. 4 — Follow-up noncontrast CT shows growth of the
tract mass with infiltration and marked asymmetry of the
right paraspinal musculature (green oval) as well as new
perihepatic ascites (yellow arrow) secondary to liver
metastases (not pictured).

In addition to cigarette smoke, there are several known
environmental factors that may play aroleinincreasing therisk
for the development of UBC. Occupational carcinogen expo-
sures from jobs such as metal workers, painters, rubber
industry workers, leather workers, textile and electrical
workers, miners, cement workers, transport operators,
excavating-machine operators, and jobs that involve manu-
facture of carpets, paints, plastics, and industrial chemicals are
thought to account for 10%-20% of UBC. Carcinogens from these
occupations include benzene, polycyclic hydrocarbons, diesel
exhaust, and hair dyes [8]. Trihalomethanes formed as
byproducts when chlorine or bromine is used to disinfect water
for drinking, arsenic in drinking water, and consumption of
Chinese herbs containing aristolochic acid have been associ-
ated with increased incidences of UBC [9—11]. Iatrogenic risk
factorsincluderadiation, cyclophosphamide treatment, certain
analgesics, and thiazolidinediones as oral hypoglycemic agents
for the treatment of diabetes mellitus [12—15]. Lastly, ithas been
shown that some of these risk factors can be mitigated through
increased total daily fluid intake by diluting carcinogens and
decreasing contact time with urothelial tissues [16].

Noninvasive urothelial lesions are classified into two main
categories: flat lesions and papillary lesions. Flat lesions include
dysplasia (low-grade intraurothelial neoplasia) and carcinomain
situ. Papillary lesions include urothelial papillomas, inverted
papillomas, papillary urothelial neoplasms of low malignant
potential, low-grade papillary urothelial carcinoma, and high-
grade papillary urothelial carcinoma (HGPUC). Our patient
suffered from HGPUC, the subtype of noninvasive urothelial
carcinoma with the highest risk for progression [17]. Invasive
urothelial carcinomas are characterized by invasion beyond the
basement membrane, and can be classified by 1 of 8 histo-
morphologic phenotypes including squamous, glandular, nes-
ted, microcystic, micropapillary, lymphoepithelioma-like,
plasmacytoid and lymphoma-like, and carcinomatoid variants.
The most common sites of distant metastases of urothelial car-
cinoma include the liver, lung, mediastinum, and bone and pri-
marily involve spread through the lymphatics. Only 1.1%-2.5% of
all urologic malignancies have cutaneous involvement with the
kidney being the most common organ to serve as a source of
metastasis to the skin. The cancers of the urinary bladder are
even less likely to have cutaneous involvement [18,19].

This case report presents a unique situation where HGPUC
cells of the urinary bladder have metastasized to the para-
vertebral soft tissues via seeding through a percutaneous
nephroureterostomy tract. In this case, the multiple percuta-
neous access maneuvers required to convert the nephrostomy
to nephroureterostomy could be a potential contributing factor
to this metastatic seeding. Instances such as this are rare in the
literature and cutaneous metastases from urologic tumors in
general occur in roughly 1% of individuals with advanced dis-
ease [20]. Although this is a rare complication, it illustrates the
importance of carefully considering the mechanism by which
the upper urinary tract is decompressed in the setting of
obstruction secondary to lower urinary tract malignancy. We
propose that in cases of obstructive uropathy secondary to
lower urinary tract malignancy, isolated antegrade PCN or
isolated retrograde “double J” ureteral stent is preferred to
antegrade percutaneous nephroureteral stent. Although the
latter may eliminate the need for external bag drainage, we feel
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that its use should be reserved for situations requiring traversal
of collecting system injury (as in this case) because of the po-
tential for reflux of tumor cells along the catheter tract with
resultant metastatic seeding.

Iatrogenic seeding of tumor cells has been reported in
conjunction with a variety of procedures including partial
cystectomy, suprapubic cystotomy, pyelotomy, laparoscopy,
and biopsy [21]. This case demonstrates the need to consider
the possibility of tract seeding and metastasis in any patient
undergoing PCN placement in the treatment of obstructive
uropathy secondary to high-grade urothelial cell carcinoma of
the lower urinary tract.
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