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ABSTRACT

Background: Nephrostomy tubes are frequently used to relieve upper urinary tract obstruction but may become obstructed by
blood clots, especially in patients with hematuria. Urokinase, a plasminogen activator, is approved for treating catheter blockages

but is rarely used in the urinary tract.

Case Presentation: We report the case of a 78-year-old male with bilateral nephrostomies due to metastatic prostate cancer who
developed right-sided nephrostomy obstruction caused by clots. The patient also experienced acute kidney injury and severe
anemia requiring transfusions. After conventional flushing failed, he was treated with intraluminal urokinase instillations (10,000
IU every 8 hours for 48 hours). This led to a quick restoration of nephrostomy patency, resolution of hematuria, and clinical

stabilization without the need for additional invasive procedures.

Conclusion: This case shows that intranephrostomy urokinase instillation can be an effective, minimally invasive option for
managing clot-related nephrostomy tube obstruction, especially in palliative or fragile patients where procedural risks are high.
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Introduction

Fibrinolytic agents help dissolve clots by turning plas-
minogen into plasmin, a protease that breaks down fibrin.
Urokinase, a human-derived enzyme originally isolated
from urine, is mainly used to treat deep vein thrombosis,
pulmonary embolism, and catheter blockages [1-3]. Its
use in the urinary tract is rarely reported in the literature.

Nephrostomy tubes are an important procedure for
draining the upper urinary tract in obstructive conditions
but can become blocked by blood clots. This can impair
function and require urgent catheter replacement or the
insertion of an additional nephrostomy. In such cases,
urokinase may provide a minimally invasive treatment
option.

We present the case of a patient with bilateral nephros-
tomies due to advanced prostate cancer, who experienced
recurrent clot-related obstructions and was successfully
treated with urokinase.

Case Presentation
A 78-year-old male with a history of hypertension, type
2 diabetes, carotid sinus disease (with a pacemaker), and

atrial fibrillation on apixaban presented with recurrent
hematuria. He had a prior history of right hydrocele sur-
gery and prostate adenocarcinoma treated with radiother-
apy (Gleason 6) in 2012. Since October 2023, he carried
bilateral nephrostomy tubes due to obstructive uropathy
secondary to prostate cancer progression.

In November 2023, he presented to the emer-
gency department with gross hematuria via the urethra.
Endoscopic evaluation under anesthesia failed due to
priapism and suspected tumor infiltration of the bulbar
urethra. A second attempt in December also failed, as no
urethral lumen could be identified and passage of a 12 Ch
catheter was impossible.

In May 2024, he was admitted by Interventional
Radiology for nephrostomy management after developing
hematuria from the right nephrostomy tube post-replace-
ment (Figure 1). On admission, his hemoglobin was 8.1 g/
dl, coagulation was normal, and creatinine was 1.45 mg/
dl. During hospitalization, he required transfusion of five
units of red blood cells, with a nadir hemoglobin of 5.8
g/dl. Hourly irrigations of the nephrostomy yielded clots
and fresh blood, suggesting ongoing bleeding. Urinary
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Figure 1. Abdominal X-ray obtained after clinical deterioration
showing clots in the right renal collecting system.

Figure 2. CT angiogram performed prior to urokinase instillation
demonstrating clots within the right renal pelvis without evidence
of active bleeding.

tract infection was excluded by negative urine cultures,
and imaging showed no evidence of nephrocalcinosis or
alternative obstructive etiologies. An urgent CT angio-
gram showed a hematoma in the right collecting system
without active bleeding (Figure 2) and newly detected
bone metastases.

The patient developed hematuria immediately after
nephrostomy replacement, followed by progressive clot for-
mation leading to impaired drainage. Over the subsequent
days, transfusion-dependent anemia developed, and acute
kidney injury (creatinine peak 4.56 mg/dl) occurred on day
7 of hospitalization, which prompted urgent intervention.
The right nephrostomy appeared obstructed, and the con-
tralateral kidney was atrophic. Vascular Radiology consid-
ered a larger nephrostomy tube but deemed it unhelpful.
Given the patient’s frailty, advanced metastatic disease,
and the presence of an atrophic contralateral kidney, inva-
sive alternatives such as nephrostomy exchange or upsiz-
ing were considered but were expected to provide limited
benefit and carried procedural risks. Apixaban therapy had
been temporarily withheld, coagulation parameters were
within normal limits, and CT angiography ruled out active
arterial bleeding prior to intervention. Given the patient’s
deterioration and poor prognosis, palliative care was con-
sidered, but the family requested all options be exhausted.

On day 8 of hospitalizacion intranephrostomy uroki-
nase instillations were initiated: 10,000 [U every 8 hours
for 48 hours. After three instillations, the right nephros-
tomy drained 1,200 ml of urine in 8 hours. Hematuria
resolved, diuresis normalized, and no further transfusions
were needed. Continuous clinical and hemoglobin moni-
toring was maintained during treatment to detect poten-
tial bleeding complications. Once stabilized, the family
agreed to transition to palliative symptomatic treatment.
The patient died in December 2024 due to the urinary tract
infection.

Discussion

Nephrostomy obstruction by blood clots is a serious com-
plication, especially in patients with gross hematuria or
underlying malignancies. It can lead to acute renal failure
and requires prompt resolution to preserve kidney func-
tion. In cases that are unresponsive to conventional irriga-
tion, fibrinolytic agents represent a potential therapeutic
alternative.

Urokinase, a natural human-derived plasminogen
activator, promotes fibrinolysis by converting plasmino-
gen into plasmin [1]. Although widely used in thrombo-
embolic conditions, its application in the urinary tract
remains rare, and evidence is limited. One of the earli-
est documented cases was reported by Pautler et al. [4]
in 1999, where urokinase was used successfully to declot
a nephrostomy tube in a patient with a solitary kidney
and urothelial carcinoma. The authors demonstrated res-
toration of patency after two instillations of 50,000 TU
urokinase and emphasized the value of this approach as
a temporizing, nephron-sparing strategy in patients with
complex comorbidities [4].

More recently, the use of recombinant tissue plasmino-
gen activators such as alteplase has gained attention [5-7].
Mahmoud et al. [8] reported a case of a patient with a
solitary kidney who developed renal failure secondary to
upper urinary tract obstruction by clots after stent place-
ment. Alteplase was instilled through a nephrostomy tube
(10 mg/day for 2 days), resulting in rapid restoration of
urine output and renal function, thus avoiding further dial-
ysis. The authors highlighted the importance of assess-
ing hemodynamic stability and coagulation status before
instillation to minimize bleeding risks [8].

Similarly, Lin et al. [9] described the successful out-
patient use of alteplase in an elderly patient with ureteral
obstruction caused by postoperative clot formation fol-
lowing endoscopic lithotripsy. Due to high surgical risk, a
protocol of two alteplase instillations over one week was
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applied, leading to complete clot dissolution without com-
plications [9].

Potential bleeding sources in our patient included
tumor-related hemorrhage, post-procedural bleeding after
nephrostomy replacement, and anticoagulation-associated
hematuria. Temporary suspension of anticoagulation and
the absence of active extravasation on CT angiography
supported conservative management with fibrinolytic
therapy. The selected regimen of 10,000 IU urokinase
every 8 hours for 48 hours was chosen to allow gradual clot
dissolution while minimizing bleeding risk. Previously
reported urokinase and alteplase protocols show consid-
erable dosing variability, reflecting the absence of stand-
ardized regimens and supporting individualized dosing
according to clinical risk.

These reports, together with our case, reinforce
the potential role of fibrinolytics—both urokinase and
alteplase—as effective, minimally invasive tools for
resolving nephrostomy tube occlusion due to blood clots.
Nonetheless, careful patient selection, close monitoring,
and multidisciplinary collaboration are essential to mini-
mize complications and optimize outcomes.

Ultimately, this report has several limitations: it rep-
resents a single-patient experience, urokinase use was
off-label, and bleeding risk remains a relevant concern.
Therefore, this strategy should be reserved for carefully
selected patients under multidisciplinary supervision until
further evidence becomes available.

Conclusion

Intranephrostomy urokinase instillation can be a safe
and effective method for treating clot-related obstruction
in nephrostomy tubes, particularly in palliative patients
where other options are limited or invasive.

What is new?

Urokinase can be used safely and effectively to restore
patency in nephrostomy tubes obstructed by clots.

This case highlights a minimally invasive approach to man-
age upper tract obstruction in advanced prostate cancer.
Fibrinolytic instillation through nephrostomy may be a sal-
vage option when standard irrigation fails.
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234 Summary of the case

1

Patient (gender, age)

Male, 78 years

Final diagnosis Nephrostomy tube obstruction due to blood clots in advanced prostate cancer
Symptoms Hematuria, nephrostomy dysfunction, acute kidney injury
Medications Red blood cell transfusions, urokinase instillation

Clinical procedure

Intraluminal urokinase instillation via nephrostomy tube
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