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Prostate artery embolization as an effective treatment for clinically
significant prostate cancer-related hemorrhage: A case report
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Abstract. A 79-year old Caucasian male with metastatic
hormone refractory prostate cancer and bilateral nephrostomy
was admitted to the emergency department due to 4-day
bloody urethral discharge, weakness and dizziness. The
patient was treated with the luteinizing hormone-releasing
hormone-antagonist and abiraterone acetate plus prednisone,
dabigatran 150 mg bid (for atrial fibrillation and coronary
heart disease) and 5-aminosalicylic acid for the management
of mild ulcerative colitis. Imaging revealed bladder overdis-
tention and blood analysis low levels of hematocrit (HCT) and
hemoglobin (HGB) (HCT, 22%; HGB, 7.1 gr/dl). A 22F, 3-way
urethral catheter was placed, and blood clots were removed
with a syringe. Continuous normal saline irrigation was initi-
ated, and the dabigatran was withdrawn; however, no evidence
of control of blood loss was shown. Computed tomography
and urography revealed a large prostate lesion invading the
bladder neck, a pelvic lymph-node block and lack of blood
extravasation. Diagnostic urethrocystoscopy revealed diffuse
hematuria from the prostate lesion and bladder neck. Bipolar
coagulation was performed in the absence of any significant
improvement. Upon withdrawal of intravesical irrigation, the
oral consumption of a large water volume (a useful measure
to control hematuria and avoid clot formation) could not
be applied to the patient due to urine storage and normal
voiding being not feasible. Subsequently, the patient was
informed on the option of superselective arterial emboliza-
tion (SAE). Following signing of the relevant consent form,
the patient underwent bilateral SAE of prostatic and inferior
cystic arteries, while he was in heparin delivery. Dabigatran
was re-administered on the 5th postprocedural day and the
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catheter was removed following 5 days. Following a 4-month
follow-up, the patient's condition was stable with no traceable
hematuria. In conclusion, the minimal invasiveness of SAE
is an attractive option, notably in patients with cardiovas-
cular comorbidities. It appears to be a safe alternative with
an acceptable rate of minor complications. The encouraging
results and the survival outcomes warrant further evaluation
with comparative prospective multicenter studies.

Introduction

Persistent and recurrent hematuria is a urologic emergency event
which is often difficult to be addressed and is related to significant
morbidity and mortality. Several etiologic factors predispose to
lower urinary tract hematuria with trauma and urogenital malig-
nancy being the most frequently encountered conditions (1-3).
Copious amounts of normal saline irrigations may be required
to remove blood clots and maintain a macroscopically clear
bladder outflow. Other measures to control intractable hematuria
include cystoscopic evacuation of the bladder with electrocau-
tery/coagulation of the bleeding vessels, silver nitrate or alum
solution irrigation or, if available, bladder overdistention with a
Helmstein balloon (1). Should conservative measures fail, open
surgical procedures may be undertaken for ligation of the internal
iliac arteries or even salvage extirpation of the bleeding organs.
The latter methods, however, are frequently associated with
unacceptable high morbidity and mortality rates (3,4). In 1974,
Hald and Mygind (5) were the first to describe efficient control
of massive hematuria originated from the bladder with methods
of arterial embolization. Since then, treatment based on selective
or superselective arterial embolism is gradually gaining popu-
larity amongst physicians for the management of urinary tract
hemorrhage (2,3,6-8). In the present study, the effective control
of hemorrhage is reported due to a locally advanced/metastatic
hormone refractory adenocarcinoma of the prostate in a patient,
which was difficult to be treated.

Case report

A 79-year old Caucasian male was admitted to the Emergency
Department of Konstantopouleio-Patision General Hospital of
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Figure 1. Digital subtraction angiography of the right blood supply of the prostate (A) before and (B) after the placement of nanoparticles (arrow).

Nea Ionia (Nea Ionia, Greece) in April 2024 due to a 4-day
persistent bloody discharge from the urethra, weakness
and dizziness. The patient was pale with prolonged capil-
lary refilling time. The physical examination also revealed
tachycardia, hypotension and suprapubic discomfort. Urinary
ultrasonography revealed an overdistended bladder with
hyperechoic content and the total blood count (TBC) revealed
low levels of hematocrit (HCT) and hemoglobin (HGB) (22%
and 7.1 g/dl, respectively). The patient was suffering from
prostate cancer (PCa) for the last 7 years; however, a year ago
the disease progressed to hormone-resistant with metastases
(in pelvic lymph nodes, bones and lung). Due to an obstruc-
tive acute kidney injury which occurred 6 months ago and
following the failure of placement double-j-stents, the patient
underwent urinary deviation with bilateral nephrostomy and
therefore the free voiding urine volume was negligible. The
patient was treated with a luteinizing hormone-releasing
hormone-antagonist and abiraterone acetate plus prednisone,
with dabigatran 150 mg bid (for atrial fibrillation and coronary
heart disease) and he also suffered from mild ulcerative colitis
for which 5-aminosalicylic acid was provided on demand.
The patient was hospitalized in the Urology Department for
2 weeks overall. A 22F, 3-way urethral catheter was placed, and
blood clots were removed with a syringe. Continuous normal
saline intravesical irrigation was initiated and tranexamic
acid was administered intravenously along with red blood
cell transfusion. Dabigatran was temporarily withdrawn and
bridged 2 days later with low molecular weight heparin 4,000
bid. The conservative treatment lasted for 4 days; however,
hematuria reappeared every time bladder irrigation ceased.

Computed tomography and urography revealed a large pros-
tate lesion invading the bladder neck and a pelvic lymph-node
block in the absence of blood extravasation. Subsequently,
diagnostic urethrocystoscopy under anesthesia was performed.
Active vascular bleeding could not be detected; however,
only diffuse hemorrhage originating from the prostatic
tumor and bladder neck were present. Due to the late stage
of the disease, these two anatomic structures were fused and
could be recognized as separate structures. Bipolar coagula-
tion was performed without any significant improvement.
Subsequently, the patient was referred to an interventional
radiologist and he was informed on the option of superselec-
tive arterial embolization (SAE) as well as its advantages
and limitations. Following signing the relevant consent form,
the patient underwent bilateral embolization of the prostatic
arteries and of the inferior cystic arteries with microparticles
100-300 gm and 300-500 gm (Figs. 1 and 2), while keeping
the heparin delivery. With the exception of lower abdominal
discomfort which lasted 3 days and treatment with on demand
paracetamol administration, the convalescence period was
uneventful, and hematuria did not occur on the 2nd day
following SAE. Dabigatran was re-administered at the 5th
post-procedural day and the catheter was removed 5 days later.
The patient was discharged with HCT and HGB levels of 34%
and 10.6 g/dl, respectively. Following a 4-month, follow-up,
the TBC parameters were stable and there was no need for
transfusion or hospitalization. No bloody urethral discharge
or local pain (perineal or suprapubically) were observed. It is
important to note that the prostate specific antigen (PSA) level
diminished from 14 to 10 ng/ml.
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Figure 2. Digital subtraction angiography after the placement of (A) the first nanoparticle and after complete occlusion of left-sided blood supply to the prostate

arteries with the placement of (B) 3 nanoparticles (arrow).

Discussion

In 1974, two Danish doctors, Hald and Mygind (5) were the
first to control hematuria with arterial embolization and the
method has been implemented to control cancer-related hema-
turia (9,10) as well as non-cancer related bleeding, such as post
traumatic hemorrhage (2).

With regard to the urinary tract, significant experience
with SAE has been acquired in the treatment of benign pros-
tate hyperplasia symptoms. Pisco et al (11) reported a mid- and
long-term success rate of 82 and 76%, respectively. Among
the 630 patients treated with prostate artery embolization,
only 2 experienced major complications, underscoring the
safety of the method (11). A relevant systematic review with
meta-regression analysis reported that SAE is a safe and effec-
tive method to treat prostate hyperplasia-related symptoms
although the authors concluded that the embolization should
still be considered experimental (12).

The body of evidence is limited regarding the control of
PCa-related hematuria with the embolism technique. A total
of ~35 relevant cases in small non-comparative retrograde case
series with mixed population (comprising patients with bladder
and pelvic cancer as well as non-malignant prostatic diseases)
have been reported in the literature (3,6-8,13,14). However, the
long-term success rate in relieving the patient from hematuria
is encouraging. In a case series with 44 patients (15 with PCa),
the control of bleeding was achieved in 82% following a single
session while 11% required a second intervention. However,

durable results were experienced by 43% of the patients (3). In
another series with 18 cases, 6 of them presented with hema-
turia due to PCa and the technical success was noted in 16
(88%) of the patients. Hemorrhage was terminated following
a maximum of 3 days and it was followed by improvement of
the TBC measures after a mean follow-up of 18 months (8).
Nabi et al (6) presented a very small series of 6 cases. Half
of the cases presented with PCa. Successful embolization was
performed in 5 cases and the control of hematuria was main-
tained following a mean follow-up of 22 months (6).
Allreports demonstrated the main advantage of SAE, which
was the minimal invasive nature of the procedure. Therefore,
it is related with low rate of side effects which, if they occur,
they are mostly minor. Nausea, vomiting, fever and abdominal
pain may be experienced by the patients. They are relieved
with conservative measures usually within 2-3 days (8). This
constellation of symptoms resembles the post-embolization
syndrome described following transarterial embolization of
hepatocellular carcinoma. Post-embolization syndrome may be
related with tissue necrosis, hypoxia and release of cytokines
into the bloodstream. No specific methods of treatment exist;
the management includes supportive therapy with analgesics,
antiemetics and antipyretics. Recently, it was reported that the
administration of dexamethasone and/or N-acetylcysteine may
also be helpful (15). Liguori et al (3) after a mean of follow-up
of 10.5 months, reported a post-embolism syndrome as high
as 27% in a series of 39 cases with urogenital hemorrhage.
They also noted external genitalia swelling in 5% of the cases.
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Noteworthy, the mortality rates at 6 and 12 months were as
high as 66 and 18%, respectively (3). Different studies have
reported gluteal or lower abdominal pain, urgency, frequency
and dysuria as potential complications of the method. The
same authors published 1-, 6- and 12-month mortality rates of
0, 42 and 71%, respectively (7). The high sort-term mortality
rates reported in the literature may be explained by the
comorbidities and the frailty of the patients who underwent
embolization, as well as the complexity and burden of disease
that makes any invasive treatment to be accompanied by high
rates of morbidity and mortality. Nevertheless, future compar-
ative studies may provide an answer regarding the optimal
treatment option depending on the final outcome.

Severe complications, for example tissue necrosis or sepsis,
have not been reported in modern series, which are attributed
to the super-selective nature of the procedure (6). The use of
very small unresolvable particles, as small as 100 pm, such as
those used in the present case renders superselective emboliza-
tion feasible and efficient. For lower urinary tract hemorrhage,
the superselective technique mandates the embolization to be
performed distally to the gluteal artery avoiding complications
related to gluteal muscle ischemia and perineal pain (3). Based
on the experience obtained following treatment of benign pros-
tatic hyperplasia with SAE it was shown that nanoparticles of
larger sizes (300-500 pm) were equally safe and effective with
those that were smaller in size (100-300 um). The size of the
particles was determined proportionally by the caliber of the
branch that had to be occluded. Therefore, larger vessels were
embolized with larger particles (16,17).

Previous studies that have compared different means
of embolization are scarce. In one of them it is supported
that liquids and small particles may have more favorable
results in controlling severe bleeding compared with coils.
However, this result was not significant (9); the ideal agent
is yet to be determined. It should also be considered that
the blood supply of the prostate stems from both sides of
internal iliac artery branches. Therefore, bilateral embo-
lization is recommended for optimal control of prostatic
hemorrhage (3,8).

One of the major advantages of arterial embolization is
that it can be performed under local anesthesia obviating the
potential complications related to general or regional anes-
thesia particularly in high risk patients. It is also important that
the withdrawal of antiplatelet and/or antithrombotic agents is
not necessary. In one multicenter study comprising 92 patients
with malignancy-related bleeding of any origin treated with
selective embolization, 2 out of 3 patients (67%) received anti-
thrombotic agents and 89% of the patients were on antiplatelet
or antithrombotic treatment. Almost 11% received dual
antiplatelet treatment. The clinical success rate was as high
as 85% with only 14 patients experiencing re-bleeding (9).
In the present case report, the antiplatelet treatment was
withdrawn as one of the first measures to control bleeding.
Due to the risks related with atrial fibrillation, low molecular
weight heparin was administered and it was continued during
the SAE procedure with a favorable outcome. Therefore,
following meticulous consideration of the risks and benefits,
it can be deduced that embolization could be proposed to
patients with cardiovascular disorders as a measure to avoid
the risks of withdrawal of antithrombotic/antiplatelet agents;

concomitantly, it can be used to provide an effective treatment
of severe bleeding.

It is interesting to note that a post-procedural decline of the
serum PSA was recorded. The deprivation of the tumor from
its blood supply may be in part beneficial in tumor control;
however, the duration of this effect and long-term outcomes
remain unknown. Until now, the group of patients with PCa
who will experience benefit, if any, with SAE is unclear and
several questions need to be addressed. For example, it remains
unknown whether patients with low or intermediate-risk
disease have an optimal outcome with SAE compared with
those with advanced disease. In addition, it is not known
whether it is preferable to use SAE in combination with other
treatment (radiotherapy or hormonal therapy) or whether
SAE is more efficacious as monotherapy. The combination of
SAE with intraprostatic administration of chemotherapeutic
agent(s), which is similar with the chemoembolization of
hepatocellular cancer, requires further investigation in future
studies.

Recently, unilateral super-selective embolization of the
prostatic artery has been used as focal therapy in 10 patients
with low risk PCa. In total, 40% of the patients had a negative
post-embolization biopsy at 6 months and 30% presented with
an undetectable lesion in multiparametric magnetic resonance
imaging. Moreover, all 10 patients experienced a PSA decline.
All cases except one continued in the active surveillance
protocol (18). In a different non-comparative pilot study
based on 9 patients with advanced cancer treated with SAE,
a significant tumor necrosis was noted in only 1 patient (19).
In a proof-of concept study from Switzerland, 12 patients with
localized PCa underwent prostate artery embolization and
subsequently were treated with radical prostatectomy. In the
radical prostatectomy specimens, elimination of the tumor
size was recorded; however, none of the patients experienced
complete tumor necrosis (20). However, there are no reports on
the mid- and long-term effect of bilateral embolization in the
natural history of PCa.

Due to the inconclusive early results, researchers may be
reluctant to design and conduct comparative studies between
SAE and standard of care (surgery and radiotherapy) due to
potential risks and the lack of data from reliable national or
population registries, such as the Surveilance, Epidemiology
and End Results database. Large registries may provide valu-
able preliminary data for retrograde comparative studies prior
to the design of prospective clinical trials. Not surprisingly,
following review of the site of clinical trial database for
research in humans, it was deduced that studies comparing
SAE with other methods of treatment have not been registered
so far (21). Nevertheless, SAE is a new and promising concept
for the treatment of patients with PCa that warrants further
investigation.

The current report presents an unusual case indicating
that the bloody urethral discharge and not hematuria was the
symptom of intractable bleeding. Due to urinary deviation, the
inability of the patient to store urine and void normally caused
difficult diagnosis and treatment of hemorrhage. Bladder irri-
gations were applied for various days with insufficient results.
Moreover, the consumption of copious amounts of water to
increase urine output, which is a useful measure to relieve
hematuria in patients with normal vesical storage, could not be
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beneficial in the present case. In addition, even if the conser-
vative measures were initially successful, the deprivation of
lower urinary tract from the urine increased the likelihood of
new blood clot formation following patient discharge, forcing
the patient to readmission. Although the method is considered
experimental, it has been regarded that embolization could be
an option with favorable results and the patient was informed
accordingly. Following a 4-month follow up, the treatment
could be considered successful with regard to maintaining
stable HCT and HGB levels without bloody discharge from
the urethra and lack of readmission.

The results and conclusions of this single case should be
generalized with caution. However, it can be assumed that
this case contributes to the unmet need to determine the role
of embolization in patients with intractable hematuria or
lower urinary tract hemorrhage and particularly when other
measures have failed. It also underscores the requirement of
close cooperation between urologists and interventional radi-
ologists on the basis of multidisciplinary medical approach
targeting optimal results.

In conclusion, SAE is an attractive treatment option
notably in patients with cardiovascular comorbidities, since
it is a minimal invasive procedure. It appears to be an
effective alternative method to control hematuria and lower
urinary tract hemorrhage compared with other invasive
procedures, with acceptable rate of minor complications.
The encouraging results and the survival outcomes warrant
further evaluation with comparative prospective multicenter
studies.
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