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Case Report
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Abstract

Hemorrhagic cystitis (HC) following radiation therapy of pelvic malignancy is a serious and sometimes life-threatening complica-
tion. Various methods including bladder irrigation, fulguration, intravesical instillation, oral or systemic agents, hyperbaric oxygen
therapy and surgical methods have been proposed to control hematuria. However, there is no consensus on the optimal therapeu-
tic strategy for radiation-induced HC. We recently performed superselective embolization of the bilateral inferior vesical arteries
in a patient with radiation-induced HC refractory to conventional treatment methods. This technique is effective for achieving the
control of refractory hemorrhage and can be considered an option for the treatment of radiation-induced HC.
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1. Introduction

Hemorrhagic cystitis (HC) induced by radiotherapy
may appear as late as 20 years after radiotherapy for the
pelvis, and the symptoms can vary from mild to life-
threatening (1, 2). Various treatment methods have been
used to treat radiation-induced HC, including fulgura-
tion, intravesical instillation, oral agents, hyperbaric oxy-
gen (HBO) therapy and surgical treatments. However, no
standard treatment methods are currently established (1-
4). Percutaneous arterial embolotherapy can be a mini-
mally invasive and less morbid option for the treatment
of radiation-induced HC refractory to conventional treat-
ment methods (5, 6). We report our experience of a pa-
tient with radiation-induced HC refractory to electrocoag-
ulation and continuous bladder irrigation who was suc-
cessfully managed with embolization of both inferior vesi-
cal arteries superselectively.

2. Case Presentation

A 79-year-old man was referred to our department due
to intractable gross hematuria for 4 months. He had un-
dergone transurethral resection of the bladder (TURB) for
prostatic cancer 3 years previously. The prostatic cancer

was found to be stage IV (T4N0M0), and the Gleason grad-
ing score was 8 (4 + 4) based on histopathologic exami-
nation. The prostate specific antigen (PSA) score was 0.93
ng/mL (normal range, 0 - 3.0) at the time of surgery. Af-
ter undergoing TURB for prostatic cancer in our hospital,
the patient received androgen deprivation therapy with le-
uprolide and bicalutamide for 10 weeks. Additionally, the
patient received intensity-modulated radiotherapy for the
seminal vesicle and whole pelvis for 10 weeks with a total
dose of 78 Grays. The patient had multiple co-morbidities
including alcoholic liver cirrhosis, diabetes, hypertension,
myocardial infarction and gastrointestinal stromal tumor
in the stomach, which had been resected 1 year and 6
months previously.

At the time of admission to the hospital with gross
hematuria, cystoscopy revealed engorged vessels in the
left side bladder wall and multiple bleeding foci in the
bladder neck and prostate fossa. Laboratory findings re-
vealed a white blood cell count of 5570/µL, a hemoglobin
level of 10.7 g/dL, a hematocrit of 30.4%, a platelet count of
105,000/µL, a prothrombin time international normalized
ratio (INR) of 1.2 (0.87 - 1.12), and an activated prothrom-
bin time of 29.4 s (27.0 - 42.0). Gross visual examination of
urine revealed turbid and red-colored urine. Microscopic
examination of urine sediment revealed many red blood
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cells occupying more than half of the high-power field. At
first, transurethral resection (TUR) was performed for the
engorged vessel in the left side wall of the urinary blad-
der and electrocoagulation for bleeding foci of the blad-
der neck and prostate fossa, followed by continuous irri-
gation of the urinary bladder with normal saline via a Fo-
ley catheter. The gross hematuria decreased shortly after
TUR and electrocoagulation for the bleeding foci and con-
tinuous irrigation of the bladder with normal saline. How-
ever, the patient showed continued gross hematuria and
had to be given a transfusion of packed red blood cells due
to anemia induced by gross hematuria 1 week after the pro-
cedure. Because the gross hematuria continued, the pa-
tient had to undergo an additional five sessions of elec-
trocoagulation for multiple bleeding foci of the neck and
prostate fossa of the urinary bladder with continuous irri-
gation of the urinary bladder with normal saline via a Fo-
ley catheter for 2 months of hospital stay. The patient had
to keep the Foley catheter to irrigate the urinary bladder
with normal saline, which made him uncomfortable and
prevented him from carrying out activities of everyday life.

The patient was referred to the interventional radi-
ology department for management of intractable gross
hematuria despite six sessions of electrocoagulation and
saline irrigation. We planned to perform superselective
embolization of both inferior vesical arteries correspond-
ing to bleeding foci of the urinary bladder. The right com-
mon femoral artery was catheterized after local anesthe-
sia with the insertion of a 5-French vascular sheath. A
5-French catheter (Roberts Uterine Catheter; Cook Incor-
porated, Bloomington, IN, USA) was introduced into the
left internal iliac artery to localize vesical arteries. Subse-
quently a co-axial 1.9-French microcatheter (Tellus; ASAHI
INTECC Co., Ltd., Seto, Japan) was used to cannulate the left
inferior vesical artery. Embolization of left inferior vesical
arteries was carried out with Gelfoam particles (500 - 700
µm, Cali-gel, Hangzhou Alicon Pharm Sci. & Tec. Co, Ltd.,
Hangzhou City, Zhejiang, China). After embolization of the
left inferior vesical artery, the right inferior vesical artery
was selectively embolized with Gelfoam particles in the
same manner on the right side (Figure 1). After emboliza-
tion of both inferior vesical arteries, gross hematuria was
resolved gradually and finally stopped 2 weeks after em-
bolization. The patient was discharged without recurrence
of gross hematuria 2 weeks after embolization of both in-
ferior vesical arteries. The patient underwent one session
of transurethral coagulation due to one episode of gross
hematuria. Although the patient occasionally showed a
small amount of recurrent gross hematuria or clot pas-
sage without clinical significance after the treatment, he is
doing well without any serious events 6 months after em-
bolization of both inferior vesical arteries.

3. Discussion

External beam radiation therapy for the pelvis is widely
used as a curative treatment of prostatic cancer (2, 3). Acute
symptoms of radiation-induced HC include urinary fre-
quency, urgency, and dysuria, which may be self-limiting
and persist up to 3 months after radiation therapy (1-3).
Acute lower urinary tract symptoms occurring within 6
months after pelvic radiation therapy develop in up to
42% of patients (4). Late radiation-induced HC can oc-
cur from 6 months up to 20 years after radiation therapy,
with a mean latent period of 35 months (1). Approximately
6.5 - 10% of patients will develop chronic symptoms re-
lated to pelvic radiation therapy (2-4). In the late radia-
tion tissue injury, the small blood vessels of the bladder
wall are progressively obliterated, resulting in hypoxia, at-
rophy, and fibrosis, and subsequently necrosis of the blad-
der mucosa (1). Thereafter, the fibrosis causes the blad-
der capacity and compliance to decrease, resulting in the
patients presenting with urinary frequency, dysuria, and
urgency. Eventually, obliterative endarteritis results in is-
chemia and ulceration of the mucosa and bleeding (2).
The predisposing factors of radiotherapy-related late com-
plications are higher doses of radiation (> 70 Gy), total
bladder dose and fraction, delivery mode (external beam
and/or brachytherapy), concurrent treatments, and larger
treatment area (1, 2). Hematuria is the main presenting
symptom of late radiation-induced HC, and can vary from
mild to life threatening (1).

Although radiation-induced HC is a potentially serious
complication, which may lead to significant morbidity and
an increase in cost with prolonged hospitalization, there
is no established consensus on the optimal treatment (1, 3,
4). Various therapeutic methods have been proposed for
treating radiation-induced HC, including oral or intraves-
ical agents, fulguration, HBO therapy, embolization of in-
ternal iliac artery, and urinary diversion with or without
cystectomy (1-4).

Generally, the initial treatment for radiation-induced
HC includes the replacement of intravenous fluid and
blood transfusion, if necessary, and bladder irrigation, fol-
lowed by transurethral catheterization (2, 3). All clots
should be removed before starting continuous irrigation
to prevent over-distension and potential rupture of the
bladder (1). Several agents, including formaldehyde, alum,
silver nitrate, and carboprost, have been used for intrav-
esical instillation therapy, provoking sterilization, lavage,
and arrest of focal bleeding foci (3). The HBO therapy is
performed by administering 100% oxygen in a hyperbaric
chamber (3). The HBO therapy promotes the angiogene-
sis and activity of fibroblasts in damaged tissue by creat-
ing conditions in which hemoglobin is completely satu-
rated and oxygen is dissolved to high concentrations in
the blood plasma (1, 3). The success rate of HBO ther-
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Figure 1. A 79-year-old male patient with radiation-induced hemorrhagic cystitis; A, Angiography of the left internal iliac artery shows the inferior vesical artery (black arrows)
and superior vesical artery (open arrows); B, Angiography after superselective embolization of the left inferior vesical artery reveals a preserved superior vesical artery (open
arrows) that was still contrast-filled and non-visualization of the embolized inferior vesical artery; C, Angiography of the right vesical artery shows the inferior vesical artery
(black arrows) and superior vesical artery (open arrows); D, Angiography after superselective embolization of the right inferior vesical artery reveals a preserved superior
vesical artery (open arrows) that was still contrast-filled and non-visualization of embolized inferior vesical artery.

apy for radiation-induced HC, as reported in the literature,
ranges from 60% to 92% (2). While HBO therapy appears
to be an effective treatment method for radiation-induced
HC, the difficulties of longer-term administration and ac-
cess/availability potentially become an obstacle to its more
widespread use (1-3).

Cystoscopy with fulguration of bleeding points is an
effective treatment for radiation-induced HC that is unre-

sponsive to conservative treatments (1, 3). Methods of ful-
guration include electrocoagulation, diathermy, and sev-
eral types of lasers (1). In this patient, however, electroco-
agulation with continuous bladder irrigation was used to
treat radiation-induced HC without the improvement of
the patient’s symptoms during 2 months of hospital ad-
mission. Other treatment options besides surgical treat-
ment are superselective embolization of vesical arteries,
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which can be done for patients refractory to electrocoag-
ulation and continuous bladder irrigation. We planned
to perform superselective embolization of both inferior
vesical arteries supplying the bladder neck portion corre-
sponding to bleeding foci. Superior vesical arteries were
preserved to prevent ischemic complications, such as blad-
der necrosis. Superselective embolization of inferior vesi-
cal arteries can also prevent ischemic complications, such
as gluteal pain or necrosis, genital injury, or tissue necrosis
(5, 6).

Embolizations of the entire internal iliac artery or ar-
teries to treat radiation-induced HC were reported with
successful results; however, serious complications follow-
ing embolization of the bilateral internal arteries have
been reported (5, 7, 8). Superselective vesical artery em-
bolization has been used as a therapeutic strategy of HC
secondary to radiation therapy, trauma, and tumors with-
out ischemic complications (5, 6, 9, 10). The patient in
this study showed gradual decline of hematuria after su-
perselective embolization of bilateral inferior vesical arter-
ies and eventual stoppage of hematuria without ischemic
complications. The patient did not experience serious re-
current gross hematuria during the 6-month follow-up pe-
riod and is doing well, although he showed a small amount
of gross hematuria and clot passage without clinical sig-
nificance. However, longer follow-up periods are required
with a larger patient number to establish the long-term ef-
ficacy of the superselective embolization of vesical arteries
in patients with radiation-induced HC refractory to other
treatment modalities (5, 6). Surgical treatment, includ-
ing urinary diversion with or without cystectomy, has been
used, but it would be considered a last resort because of
high morbidity and mortality (3).

In conclusion, superselective embolization of vesical
arteries can not only control radiation-induced hemor-
rhage, but also minimize the ischemic complications, such
as bladder necrosis, gluteal pain or necrosis, or tissue
necrosis. In patients with radiation-induced HC refractory
to conventional treatments, superselective embolization
of vesical arteries should be considered one of the treat-
ment methods.
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