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THE standard management of be-
nign prostatic hyperplasia (BPH) is
based on overall patient health and
the severity of symptoms. Voiding
difficulties attributable to BPH can
be quantified with the International
Prostatic Symptom Score, a ques-
tionnaire consisting of seven symp-
tom categories, with a range of in-
creasingly severe symptom scores
from 0 through 35. The score is
based on the severity of each of the
following obstructive urinary symp-
toms: hesitancy, decreased urinary
stream, intermittency, sensation of
incomplete emptying, nocturia, fre-
quency, and urgency. The question-
naire responses are graded, with
each of the seven symptom catego-
ries contributing a maximum of 5
points, for a total possible score of
35. Symptoms can be ranked as mild
(score, 0—7), moderate (score, 8—19),
and severe (score, 20-35) (1). Pros-
tatectomy constitutes the traditional
management of gross hematuria
and/or severe voiding difficulties
secondary to BPH. This can be ac-
complished by transurethral or open
surgical means. Various medica-
tions, specifically 5-alpha reductase
inhibitors and selective a-blockers,
can decrease the severity of voiding
symptoms secondary to BPH. Symp-
tomatic BPH typically occurs in the
sixth and seventh decades; it is this
older age group that tends to be af-
fected with comorbid cardiovascular
disease. Surgical intervention in this
age group is considered to be of high
risk. We present a case of persistent
hematuria and severe urinary ob-
structive symptoms secondary to
BPH, which failed to respond to
multiple attempts at conventional
therapy. The patient’s condition was
successfully managed with superse-
lective transarterial polyvinyl alco-
hol (PVA) embolization.

CASE HISTORY

A 76-year-old man with a history
of moderately symptomatic BPH,
treated with oral a-adrenergic
blocker therapy, developed acute
urinary retention. He was then ad-
mitted to the urology service and
treated with transurethral catheter
drainage for 2 weeks, and finas-
teride (5-alpha reductase inhibitor)
was added to his medical regimen.
After removal of the catheter, the
patient was able to void spontane-
ously. Double pharmacotherapy was
continued for his prostatism. The
patient was not a candidate for sur-
gery because of his poor cardiac sta-
tus. He had experienced three myo-
cardial infarctions in the past (in
1972, 1978, and 1990) and had se-
vere residual congestive heart fail-
ure and a dilated cardiomyopathy.
He required placement of an auto-
matic internal cardiac defibrillator
unit for recurrent ventricular
tachyarrythmias and was taking
multiple cardiac medications.

Three months after his hospital-
ization for acute urinary retention,
the patient developed severe gross
hematuria, determined to be of pros-
tatic origin, requiring multiple blood
transfusions. An attempt was made
to treat his hematuria with intersti-
tial laser therapy. This intervention
proved successful in temporarily
abating his hematuria and the pa-
tient was discharged. As an outpa-
tient, the patient underwent trans-
rectal ultrasound (US) of the pros-
tate with biopsy to rule out adeno-
carcinoma. His prostatic volume and
prostate specific antigen (PSA) level
were 305 mL and 40 ng/mL, respec-
tively. Pathologic examination re-
vealed benign hyperplasia with no
evidence of malignancy. Three
weeks later, he began to experience
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recurrent severe gross hematuria
and was again admitted to the hos-
pital, requiring a blood transfusion.
After stabilization, he was given 900
rad external-beam radiation to the
prostatic bed, but the gross hematu-
ria persisted. The patient was then
referred for angiography and possi-
ble embolotherapy.

Pelvic angiography was performed
from a right transfemoral approach
with use of a 5-F pigtail catheter and
a digital subtraction technique. Initial
pelvic angiography demonstrated ex-
tensive bilateral atherosclerotic dis-
ease with occlusion of the left exter-
nal iliac artery (Fig 1). A late arterial
phase film from the initial pelvic an-
giogram demonstrated a large pros-
tatic blush consistent with BPH (Fig
2). Selective digital subtraction an-
giography of the right hypogastric ar-
tery was performed with use of a 5-F
cobra catheter to better assess the
blood supply to the enlarged prostate.
The right hypogastric injection
showed a hypervascular gland (sup-
plied primarily by the inferior vesicle
artery) with an element of supply to
the left side of the prostate, across
the midline (Fig 3). Superselective
catheterization of the right inferior
vesicle artery was then performed
with use of a Tracker-18 microcath-
eter (Target Therapeutics, Fremont,
CA) (Fig 4). Selective injection of the
right inferior vesicle artery showed
enlarged prostatic branches consisting
of urethral and capsular vessels with-
out evidence of extravasation.

The right inferior vesicle artery was
then embolized with 150-250 um PVA
particles until stasis was achieved. Em-
bolization of the left inferior vesicle ar-
tery was not performed because of a
severe left common iliac stenosis and
the fact that the left hypogastric artery
was responsible for collateral flow to
the left lower extremity (left external
iliac occlusion). In addition, the domi-
nant supply to the enlarged prostate
appeared to come from the right hypo-
gastric artery. The decision was made
to pursue embolization of the higher-
risk left inferior vesicle artery only if
the patient’s bleeding continued. The
right hypogastric artery injection after
embolization showed devascularization
of the prostate and preservation of the
right internal pudendal artery (Fig 5).

The patient stopped bleeding im-
mediately after the embolization and

Figures 1-3. (1) Pelvic angiogram dem-
onstrating a left common iliac artery ste-
nosis, a left external artery occlusion, and
a hyperemic prostate. (2) Late arterial
phase from a pelvic angiogram demon-
strating a prominent prostatic blush con-
sistent with benign prostatic hyperplasia.
(3) Selective right hypogastric artery in-
jection. The inferior vesicle artery (long
arrow) supplies an enlarged prostate.
Note the internal pudendal artery as a
separate branch of the hypogastric artery
(short arrow). Also note the supply to
both sides of the prostate gland from the
right-sided injection (arrowheads).

developed a transient temperature of
101.8°F on the first postprocedural
night, but was otherwise asymptom-
atic. The patient was discharged on
postprocedure day 5 without compli-
cation or further bleeding. Since his
discharge, the patient has been fol-
lowed with prostatic symptom scores,
measurement of PSA levels, US, and
phone calls for 12 months, with no
recurrence of hematuria. Prostate US
was performed at 2 months, 5
months, and 12 months after emboli-
zation. Urinary symptom scores were
obtained at 4 days, 5 months, and 12
months after embolization; PSA levels
were obtained 3 days and 5 months
after embolization. The patient’s void-
ing difficulties significantly improved
after embolization. He had a urinary
symptom score of 24 immediately be-
fore embolization, which decreased to

15 after 4 days, finally dropping to 13
at 5 months and 12 months after em-
bolization. The patient reports his uri-
nation is now significantly better than
it was immediately after the prostate
laser therapy he underwent in 1993.
Preembolization prostate volume,
measured with use of US, was 305
mL. Prostate volume measured 2
months after embolization was 235
mL; at 5 months after treatment, it
was 160 mL; it increased slightly to
190 mL at 12 months after treatment,
which represents a final reduction of
almost 40%. Despite the slight in-
crease in prostate volume at 12
months, his symptom score remained
unchanged from the value at 5
months after treatment. His PSA
dropped from 40 ng/mL before emboli-
zation to 4 ng/mL at follow-up at 5
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Figures 4, 5. (4) Superselective micro-
catheter injection of the right inferior ves-
icle artery (arrow), which supplies the en-
larged prostatic branches consisting of
urethral and capsular vessels. (5) Right
hypogastric artery injection after selective
PVA embolization of the right inferior
vesicle artery with obliteration of the en-
larged prostatic vessels. Note the preser-
vation of the internal pudendal artery.

months (90% decrease). A few days
after embolization, his PSA tran-
siently rose to 120 ng/mL, compatible
with end organ ischemia. The patient
experienced no change in sexual func-
tion after embolization.

DISCUSSION

Symptomatic BPH is a common
problem in older men; it is estimated
that three of four will develop clinical
BPH by age 80, with approximately
one of four requiring prostatectomy
(2). Superselective PVA embolization

of the prostate proved to be an effec-
tive therapy for hematuria and uri-
nary retention secondary to BPH in
our case. Embolization of the hypo-
gastric arteries has been previously
reported to control prostatic bleeding
secondary to malignancy and BPH
and after transurethral prostatectomy
(3—6). Selective chemoembolization
has also been performed to palliate
prostate cancer. To our knowledge,
improved voiding symptoms and pros-
tate volume reduction after superse-
lective transarterial PVA emboliza-
tion of BPH has not been previously
observed. Surgery is frequently per-
formed in patients with moderate to
severe symptoms; transurethral pros-
tatectomy is the standard by which
other therapies are measured. An
open prostatectomy, which is associ-
ated with increased morbidity, is of-
ten considered for symptomatic pa-
tients with prostate volumes greater
than 50—75 cm?®. An open prostatec-
tomy is almost always performed for
prostates larger than 100 cm?®. The
minimally invasive nature of emboli-
zation is an attractive alternative to
surgery for symptomatic patients with
concomitant medical problems and/or
large prostates, particularly those
who would otherwise require an open
procedure for benign disease.

The dominant blood supply to the
prostate is the inferior vesicle artery,
which subsequently branches into
urethral and capsular vessels. Minor
prostatic vessels also arise from the
internal pudendal and middle hemor-
rhoidal arteries. The urethral arteries
are the principal blood supply to the
adenoma in BPH. The fibrostromal
proliferation of the periurethral
glands with subsequent encroachment
on the urethra is thought to be re-
sponsible for the symptoms of outflow
obstruction in BPH. In the absence of
a discrete site of extravasation, the
decision was made to globally treat
the hypervascular adenoma. Analo-
gous to cases involving bleeding from
a hypervascular myomatous uterus,
long-term control of hematuria sec-
ondary to BPH might be best
achieved with a permanent particu-
late agent, PVA. In addition, the goal
to spare the internal pudendal artery
required selective embolization of the
inferior vesicle artery with no reflux
of the embolic agent. Again, PVA was
believed to be the best agent because

Volume 11 Number 6

its delivery through a microcatheter
into vessels only a few millimeters in
diameter could be controlled, prevent-
ing reflux. The use of small-particle
PVA (150—250 um) probably facili-
tated the shrinkage of the prostate,
potentially causing greater end organ
ischemia than use of larger PVA par-
ticles or a temporary agent would
have caused. The early postemboliza-
tion fever spike and PSA elevation to
120 ng/mL presumably reflected end
organ ischemia. The ultimate prostate
volume reduction and improvement in
urinary symptoms may have been even
greater if bilateral inferior vesicle ar-
tery embolization had been performed.
An early application of emboliza-
tion for prostatic bleeding was for
postoperative hematuria after trans-
urethral prostatectomy (3). Bischoff
and Goertler (4) published the first
paper concerning successful therapeu-
tic embolization for bleeding associ-
ated with prostate carcinoma in 1977.
A study by Nadalini et al (5) in 1981
reported 14 cases in which the hypo-
gastric arteries were embolized for
hemorrhage secondary to bladder and
prostatic carcinomas. A study by B. C.
Li (6), published in 1990, included
cases of bleeding BPH. Embolization
was performed in 16 patients for ure-
thral bleeding: nine patients had
bladder cancer, one had prostatic can-
cer, and six had BPH. A combination
of Gelfoam (Pharmacia & Upjohn,
Kalamazoo, MI) and coils was used to
embolize the internal iliac arteries
and achieve hemostasis (6).
Transarterial PVA embolization of
symptomatic BPH is minimally inva-
sive, does not require general anes-
thesia, and appears to be effective for
bleeding and the relief of voiding diffi-
culties. Our patient’s improved uri-
nary symptoms were accompanied by
a dramatic reduction in prostate vol-
ume and PSA levels. Analogous to
uterine artery embolization for symp-
tomatic fibroids, inferior vesicle artery
embolization may be an alternative
treatment for symptomatic BPH. A
larger study to validate our observa-
tions and determine the potential role
of PVA embolotherapy in the manage-
ment of BPH-related bladder outlet
obstruction is recommended.
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