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Introduction

Benign prostatic hyperplasia (BPH) is the most common

benign neoplasm in men [1, 2]. Transurethral resection of

the prostate (TURP) is still the ‘‘gold standard’’ surgical

treatment for prostates. Due to the relative morbidity of

TURP, minimally invasive techniques have been devel-

oped as alternatives for treatment for BPH, such as trans-

urethral microwave thermotherapy and other laser

ablations, but surgery (accomplished by transurethral or

open means) constitutes the traditional treatment for BPH.

Taking into account the patients’ comorbidities, surgical

intervention in this age group may be considered high risk

[3]. We report the radiological and clinical midterm fol-

low-up of PAE in two patients with acute urinary retention

due to BPH.

Two patients with acute urinary retention due to BPH

were selected for the study. Both patients were been

previously described in this same journal in 2010 [4].

Prostatic artery embolization was performed under local

anesthesia in both patients. One underwent bilateral

embolization and the other had a unilateral embolization

procedure. After PAE procedure, ultrasonography (US) and

magnetic resonance imaging (MRI) were used for evalua-

tion of effectiveness at 1, 3, 6, and 18 months. International

prostate symptom score (IPSS), quality of life score

(QUOL), and international index of erectile function score

(IIEF) were evaluated until the last 24 month follow-up.

Patient 1

A 67-year-old man was treated by indwelling catheter

4 months after medical therapy failure, with transrectal US

showing enlarged heterogeneous prostate, volume 63 g and

IPP 9 mm. MRI showed enlarged prostate, volume 69 g,

with heterogeneous high-signal intensity nodules of
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probable hyperplasia in the central gland, protruding at the

bladder neck. The patient underwent bilateral PAE without

complications using 300–500 lm Embospheres� (Bio-

sphere Medical). He urinated spontaneously with urethral

catheter removal 15 days after the procedure. Imaging fol-

low-up by US and MRI showed a significant decrease in the

gland during the first 3 months (approximately 40%) and

later a smaller additional decrease (approximately 50%) by

MRI at the 18 month follow-up. Post-void residual urine

volume by US was 11 ml and the IPP was 7 mm (Fig. 1;

Table 1). At the 30 month follow-up, the patient was void-

ing normally, with the IPSS equal to one and QUOL was

zero. PSA decreased from 12.9 to 2.3 ng/ml.

Patient 2

A 68-year-old man was treated by indwelling catheter

7 months after medical therapy failure, with transrectal US

showing enlarged heterogeneous prostate with asymmetric

hypertrophy of the internal gland mainly at the right lobe,

volume 51 g and IPP 16 mm by US. MRI showed enlarged

prostate, volume 54 g, with heterogeneous high-signal

intensity due to probable hyperplasia in the central gland,

with a more discrete avascular cystic nodule of 1.1 cm on

the right protruding at the bladder neck. The patient

underwent unilateral PAE without complications using

300–500 lm Embospheres� because the left inferior ves-

ical artery and the left prostatic arterial branches were not

visualized during angiography. He urinated spontaneously

after urethral catheter removal 10 days after the procedure.

The patient had some episodes of nocturia and increased

the urine stream during the first month follow-up. Imaging

follow-up by US and MRI showed a significant decrease in

the gland during the first 3 months, approximately 27%. A

persistence of an avascular area in the right central gland

and stability in reducing prostate volume were observed by

MRI during the 6 month follow-up. At the 18 month fol-

low-up, a prostate volume reduction of 19.6% by US and

12.2% by MRI was observed compared with the initial

evaluation (preprocedure), but an increase was observed

compared with the 6 month follow-up. The post-void

residual urine volume by US was 200 ml and the IPP was

17 mm (Fig. 2; Table 2). At the 30 month follow-up, the

patient was voiding normally, with the IPSS equal to seven

and QUOL was one (Table 3). PSA decreased from 7.1 to

6.3 ng/ml. Clinical mid-term follow-up after PAE for both

patients are resumed in Table 3.

Fig. 1 A Preembolization MRI. Axial post-contrast T1-weighted

depicting the enlarged prostate due to central gland nodules. Note the

presence of the urethral catheter (white arrow). B Six-month

postembolization MRI. Axial post-contrast T1-weighted depicting

bilateral avascular areas in the central gland (white arrows), and

reduction of the prostate size. C Eighteen-month postembolization

MRI. Axial post-contrast T1-weighted showing a slight reduction in

size and conspicuity of bilateral avascular areas in the central gland

(white arrows), and further reduction of the prostate size

Table 1 Pre- and post-US and MRI evaluations for the patient submitted to bilateral PAE (patient 1)

Patient 1 Pre-PAE 1 month

(follow-up)

3 month

(follow-up)

6 month

(follow-up)

18 month

(follow-up)

MRI prostate volume (g) 69 42 38 36 32

MRI prostate volume reduction (%) – 39.1 44.9 47.8 53.6

US prostate volume (g) 63 42 38 38 38

US prostate volume reduction (%) – 33.3 39.7 39.7 39.7

Intravesical prostatic protrusion (IPP, mm) 9 4 4 5 7

Post-void residual urine volume (ml) With transurethral catheter 8 5 Absent 11

PAE prostatic artery embolization, US transrectal ultrasound, MRI magnetic resonance imaging, IPP intravesical prostatic protrusion
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Ultrasound and MRI are the most common methods for

prostate investigation. Because of the very small caliber of

the prostate and inferior vesical arteries, CT and MRI

angiography are not very useful for planning the interven-

tion. A relatively new approach is to use three-dimensional

cone-beam computed tomography angiography, a technique

that permits assessment of complex vascular anatomy after

a single injection of contrast medium [5]. Its use during the

intervention could be useful to identify some collateral

branches to the urinary bladder, rectum, and genitals

avoiding complications. It can improve safety and effec-

tiveness of complex vascular and nonvascular procedures.

Watchful waiting often is used to manage mild-to-

moderate symptoms, and moderate-to-severe symptoms are

managed with medical therapy, minimally invasive or

endoscopic therapies, or open surgical procedures [3].

TURP remains the reference standard invasive therapy, but

it can be associated with bleeding, erectile dysfunction, and

ejaculatory disorders in up to 10 and 65% of patients,

respectively [3, 6]. Prostatic artery embolization is not free

of complications. In these two cases, we have embolized

the inferior vesical arteries. The inferior vesical artery is a

branch (direct or indirect) of the anterior division of the

internal iliac artery. It frequently arises in common with the

middle rectal artery and supplies the base and neck of

bladder, ureter, seminal vesicles, ductus deferens, and

prostate. The branches to the prostate communicate with

the corresponding vessels of the opposite side. Because of

Fig. 2 A Preembolization MRI. Axial T2-weighted depicting an

enlarged prostate due to nodules in the central gland, with a more

cystic nodule on the right side (white arrow). Note the presence of the

urethral catheter (black arrow). B Six-month postembolization MRI.

Axial T2-weighted MRI depicting a reduction in the prostate size and

the persistence of a conspicuous cystic nodule on the right side (white
arrow). C Eighteen-month postembolization MRI. Axial T2-weighted

MRI depicting a slight increase in prostate size (compared with

6 month follow-up), and a less evident cystic area on the right side

(white arrow)

Table 2 Pre- and post-US and MRI evaluations for the patient submitted to unilateral PAE (patient 2)

Patient 2 Pre-PAE 1 month

(follow-up)

3 month

(follow-up)

6 month

(follow-up)

18 month

(follow-up)

MRI prostate volume (g) 54 41 39 39 47.4

MRI prostate volume reduction (%) – 24.1 27.8 27.8 12.2

US prostate volume (g) 51 41 38 38 41

US prostate volume reduction (%) – 19.6 25.5 25.5 19.6

Intravesical prostatic protrusion (IPP, mm) 16 16 16 15 17

Post-void residual urine volume (ml) With transurethral catheter 110 68 85 200

PAE prostatic artery embolization, US transrectal ultrasound, MRI magnetic resonance imaging, IPP intravesical prostatic protrusion

Table 3 Clinical midterm follow-up after prostatic artery

embolization

1 month

(follow-up)

3 month

(follow-up)

30 month

(follow-up)

Patient 1

IPSS 8 3 1

QUOL 1 2 0

IIEF 22

Patient 2

IPSS 17 2 7

QUOL 3 2 1

IIEF 29

IPSS international prostate symptom score, QUOL quality of life,

IIEF international index of erectile function
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that care must be taken to avoid bladder and rectum

necrosis.

Our initial experience with PAE shows that PAE can be

safety performed for patients with urinary retention without

major complications during early and midterm follow-up.

One patient was asymptomatic and the other complained of

mild retropubic pain, referred as a burning sensation for

24 h, which was treated with nonopioid analgesic.

During follow-up, we have observed a continuous

prostate volume reduction measured by US and MRI. The

most important reduction was observed during the first

3 months. Although the prostate sizes had different

amounts of shrinkage during follow-up, the patient who

underwent bilateral prostate embolization had continuous

gradual reduction of the gland until the last follow-up

(reduction from 69 to 32 g; 53.6% at 18 months by MRI).

However, the patient who received unilateral prostate

embolisation showed reduction during the first 6 month

follow-up with small gland growth at the 18 month MRI

evaluation (reduction from 54 to 39 g at 3 and 6 month

follow-up and 47.4 g at the 18 month follow-up by MRI).

Although prostate size has increased in this patient, his

urinary symptoms continued to be classified as mild

(IPSS \ 8). Post-void residual volume remains normal and

stable in the patient with bilateral embolisation; however,

in the patient with unilateral embolization the post-void

residual volume increased (68–200 ml), as well as the size

of the gland. This observation suggests that unilateral PAE

is an effective procedure to reduce prostate size, could be

used as an alternative of treatment for LUTS due to BPH,

and bilateral PAE might be performed for better long-term

prostate reduction and LUTS relief. The findings that could

support this idea are that both patients reported in this

paper had the highest clinical level of the BPH disease. We

want to emphasize the clinical and radiological long-term

outcome of this new technique to support it as an alterna-

tive of treatment for BPH.

The benefits of PAE compared with other minimally

invasive treatments are that PAE is performed under local

anesthesia and can be done as an outpatient procedure. We

have seen with these two patients that lower urinary tract

symptoms can be controlled even in patients at the end stage

of the disease with acute urinary retention. Prostatic artery

embolization does not manipulate the urethra, avoiding

urethral stenosis, and can be performed even in large

prostates and in patients with urinary retention. We also

may consider urinary retention as a relative contradication

for other minimally invasive therapies, such as radiofre-

quency and transurethral microwave thermotherapy

(TUMT). Acute urinary retention previously was thought to

be a contraindication to TUMT. However, high-energy

TUMT has shown promising results in this population,

although efficacy has yet to be determined. Patients with a

history of TURP or pelvic trauma should not undergo

TUMT because of potential alterations in pelvic anatomy.

Patients with glands that are smaller than 30 g or a prostatic

urethral length of less than 3 cm respond poorly to TUMT,

as do patients with glands greater than 100 g and patients

with a prominent median bar. Other contraindications

include patients with metallic implants, penile prosthesis,

severe urethral stricture disease, artificial urinary sphincter,

or ASA class group V patients. Patients with pacemakers

need clearance from their cardiologists concerning turning

their pacemakers off during therapy, although performing

TUMT in this group should be approached with apprehen-

sion [7, 8]. These comorbidities are not considered a con-

traindication for PAE. This suggests that PAE can be an

alternative treatment to TURP or other minimally invasive

therapies in the future. In addition, it could be performed

before other treatments to reduce the risk of bleeding. A

larger study with more data supporting the advantages of

PAE is necessary to confirm the durability by controlling

the symptoms. To the best of our knowledge, this is the first

report in the literature concerning the initial results and

midterm follow-up after PAE for BPH treatment.
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