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Prostatic Artery Embolization as a Treatment for
Benign Prostatic Hyperplasia
Wael Ibrahim, PhD* Hiba Abduljawad, MBBCh BAO, NUI**
Benign prostatic hyperplasia (BPH) is a common problem affecting elderly males, causing
symptoms of lower urinary tract obstruction. The medical and surgical treatment modalities
have their complications and limitations. Recently, prostatic artery embolization (PAE) was
proven to be a safe, effective treatment modality for BPH.
We report a case of a 55-year-old male with severe urinary obstructive symptoms and prostatic
volume of 128 gm on magnetic resonance imaging. The patient underwent successful bilateral
prostatic artery embolization without any short-term minor or major complications after ten
months follow-up.
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Benign prostatic hyperplasia (BPH) is a common problem
affecting males in their sixth and seventh decade. It is the main
cause of obstructive lower urinary tract symptoms (LUTS) in
aging males1. LUTS include hesitancy, frequency, urgency,
sense of incomplete voiding and weak urinary stream. Moderate
LUTS are managed medically with alpha blockers and 5–alpha
reductase inhibitors. Those who are intolerant to or failed
medical therapies are candidates for surgical management.
Currently, transurethral resection of the prostate (TURB) is the
gold standard for management of BPH2. However, TURB is
not free of limitations and complications3. Recent studies have
shown that prostatic artery embolization is an effective and
safe alternative treatment for BPH4-12.

contractions without evidence of poor compliance, detrusor
overactivity, high-pressure bladder or overactive bladder on
filling and with additional maneuvers. Post-void residual
volume was 300 ml, and peak flow rate (Qmax) was 16 mls.
MRI showed enlarged prostate of 128 gm with significant
invagination into urinary bladder base, see figure 1 (A and
B). The patient was categorized as having severe symptoms
based on his IPSS score of 25 points. He classified himself as
‘unhappy’ on QoL questionnaire.

To our knowledge, this is the first case of successful PAE to be
reported from Bahrain.
The aim of this report is to present the effectiveness of prostatic
artery embolization as a new treatment modality for benign
prostate hyperplasia.
THE CASE

Figure 1 (A)

Figure 1 (B)

A fifty-five-year-old male with a history of type 2 diabetes
mellitus presented with obstructive LUTS. The patient was
refractory to medical treatment of alpha blockers and 5–
alpha reductase inhibitors for six years. The patient was not a
candidate for surgery due to large prostate size as seen on MRI.

Figure 1 (A and B): Axial and Sagittal Planes of T1
Contrast Enhanced Fat Saturated Images of the Pelvis.
Pre-Procedure MRI Showed Enlarged Prostate of 128 Gm
with Significant Invagination into Urinary Bladder Base,
Normal High Peripheral Zone Signal Intensity with No
Focal Hypodensity, and Heterogeneous Signal Intensity of
the Central Zone

Pelvis MRI, prostate specific antigen (PSA), urodynamic study,
urinalysis and culture were performed along with International
Prostate Symptom Score (IPSS) questionnaire, Quality of
Life due to urinary symptoms questionnaire (QoL) for preprocedural assessment and follow-up were performed. PSA
was 2.3 ng/ml. The urodynamic study revealed normal bladder

The patient was given ciprofloxacin, 500 mg twice daily 2 days
before the procedure and continued for seven days following
PAE. In addition, Omeprazole 20 mg once daily and Naproxen
1,000 mg, twice daily were prescribed. Urinary 14 F Folly’s
catheter was inserted; the balloon was inflated with 6 ml saline
and 4 ml contrast mixture on the table.
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The catheter was removed the next postoperative day, and the
patient was able to void directly. PSA twenty-four hours after
the procedure measured 23.5 ng/ml. He was discharged on the
third day of admission.
PROCEDURE
Under local anesthesia, unilateral puncture approach through
the right femoral artery was used. The left internal iliac artery
and its anterior division were catheterized using 5-F RUC.
Digital subtraction angiography (DSA) was obtained in 35°
and 45° with 10° craniocaudal angulations in the right oblique.
We used bolus injection of contrast using Medrad Mark 7
Arterion Injection System by Bayer to visualize the prostatic
arteries, a maximum of 10ml.
The prostatic vessels were selectively catheterized with a
coaxial microcatheter using micro-wire. Another angiogram
was performed to confirm the position of the catheter in the
ostium of the prostatic artery followed by injection of 200µ of
nitroglycerine. The microcatheter was then advanced distally
into the prostatic artery before embolization, and an angiogram
was obtained. After confirming the position of the catheter in
the ostium of the prostatic artery, we placed the microcatheter
distally in the artery and embolization was performed, see
figures 2 and 3.

One ml of the embolizing material was injected followed by
washing the catheter with one ml saline, then three ml saline.
Embolization was performed using diluted tri-acryl gelatin
microspheres 300-500 µm under fluoroscopy; it continued
until complete stasis of flow at prostatic artery was achieved.
The microcatheter was advanced as far as possible for distal
embolization. After completion of the embolization of the
left prostatic arteries, the microcatheter was removed, and
the Waltman loop was formed on the RCU; the right prostatic
arteries were cannulated and embolized in the same manner.
Post-embolization pelvic angiogram was performed confirming
proper embolization without acute complication; the sheath was
removed and hemostasis was secured by manual compression.
One month postoperatively, the patient had marked symptomatic
improvement indicated by the drop of IPSS score to 9 (moderate
symptoms) and he chose the category of ‘mixed satisfaction/
(unsatisfied/dissatisfaction)’ on QoL questionnaire. In addition,
elevated post-op PSA dropped to baseline.
Three months postoperatively, MRI revealed appreciable
prostatic volume (PV) reduction to 76 gm which represents
about 40%. Total PSA dropped to 0.34 g/ml which is
significantly lower than baseline. Post-void residual volume
on flowmetry test dropped to 110 ml, and Qmax increased to
19 mls. IPSS score remained 9 points. ‘Mostly satisfied’ was
selected on QoL questionnaire.
Ten months postoperatively, prostatic volume decreased to 70
gm. Post-void residual volume showed marked improvement
to almost normal level of 20 ml, while Qmax was unchanged.
IPSS score and QoL category remained the same. PSA was also
maintained low 0.42 ng/ml, see figure 4 (A and B).

Figure 2: Selective Angiogram of Right Internal Iliac
Artery Showing the Common Trunk of Superior Vesical
and Prostatic Artery

Figure 4 (A)

Figure 4 (B)
Figure 3: Super Selective Angiogram of Right Prostatic
Artery

Figure 4 (A and B): Ten Months Postoperatively MRI, Axial
and Sagittal Planes of T1 Contrast Enhanced Fat Saturated
Images of the Pelvis Revealed Prostate Volume of 70 Gram
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DISCUSSION
TURB is the standard surgical treatment. However, it is limited
to treating prostate volumes less than 80 gm due to the high
incidence of intra-operative and postoperative complications,
which include bleeding, sexual dysfunction, incontinence
and dilutional hyponatremia3. Open prostatectomy is used
for prostate volumes more than 80 gm to 100 gm, but it is
an invasive procedure associated with high morbidity rate,
considerable blood loss and prolonged recovery time13. The
role of minimally invasive treatment including interstitial laser
ablation, transurethral microwave treatment and transurethral
needle ablation is still controversial2. PAE is a technically
demanding procedure which requires good anatomical
knowledge of the male pelvis for identification of the prostatic
artery (PA). The prostate has dual blood supply which could
arise from one side or two sides and are usually asymmetrical14.
The superior vesical artery was the origin of the prostate artery
in our case. Other reported origins include internal pudendal
artery, anterior gluteal-pudendal trunk, obturator artery and
prostato-rectal trunk4-6,14. Non-targeted embolization (bladder,
rectum and penis) is a source concern during performing PAE
due to the anastomosis between the prostatic artery and the
surrounding arteries. Therefore, precise identification of points
of anastomosis is of paramount importance. We blocked a
penile branch with a coil to avoid misdirected embolization.
A study compared the clinical results between unilateral and
bilateral PAE showed 75% clinical improvement with the
bilateral compared to 50% for the unilateral approach6. Bilateral
prostatic arterial embolization was consistently associated with
better clinical outcomes than the unilateral5-7. The anastomosis
between the prostatic arteries from both pelvic sides may
account for this finding. Theoretically, small sized embolizing
material is more likely to penetrate tissues distally producing
greater ischemic effect8.
Bilhim et al compared the use of different polyvinyl alcohol
(PVA) particle sizes. It was found that PSA level and PV
showed greater reductions after PAE with 100µm PVA
particles, but the clinical outcome was better with 200µm
particles9. The appropriate size for each embolization material
is yet to be determined.
DeMeritt et al observed improvement in BPH after prostate
artery embolization performed to control hemorrhage in a
complicated prostate biopsy case10. Carnevale et al in 2010
reported the first two cases treated by embolization11.
Our patient had symptomatic improvement within one month,
which is consistent with other studies4-12. Pisco et al found that
IPSS decreased 10 points, prostate volume decreased 20% and
IIEF score increased 0.5 points at one month postoperatively in
a study of 89 patients5. Wang et al found that the pre-PAE IPSS
score significantly decreased compared to post-PAE (26 to 9)
and the PV decreased significantly (118 gm to 69 gm, the mean
was 41.5%) after 24 months6.
No complications were encountered in our case. Acute urinary
retention is an important complication due to the edema of the
periurethral prostatic tissue after embolization. Our protocol is
to keep the catheter for 24 hours postoperatively to allow the
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inflammatory swelling to subside. Urinary retention requires
prolonged catheterization and hospital stay. Wang et al, Pisco
et al and Bagla et al reported retention rates of 28.4%, 2%
and 0% respectively5-7. Other minor reported complications
include pain, transient hematuria, transient hypospermia,
urinary tract infections and rectal bleeding5,6,10. Reported major
complications include bladder wall ischemia and inferior
vesical artery dissection10.
CONCLUSION
PAE is a promising treatment for patients who are not
candidates for surgical treatment, with high prostate
volume and those refusing surgery. Careful embolization
of bilateral prostatic arteries is associated with good
clinical outcomes. PAE would soon prove effective primary
alternative to the available surgical treatment.
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