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Bladder outlet obstruction (BOO)

-is among the most common causes of 

lower urinary tract symptoms (LUTS) in 

aging male patients 

- is often associated with benign 

prostatic hyperplasia (BPH)

- has strong impact on quality of life

Vos et al, The Lancet 2012

BPH is a highly prevalent age-

related condition estimated to 

affect 6% of male population 

worldwide



Management of BOO



Prostate Artery Embolization
(PAE)

Has recently emerged as a minimally invasive 

alternative therapy for the relief of LUTS associated with 

BOO secondary to BPH





PAE procedures

-Femoral or radial vascular access (5f)

-Diagnostic catheter: pig-tail , multipurpose, SIM1

-Microcatheter < 2.0 F or less

-Guide wire: 0.016 or 0.014, supportive, shapeable

-Embolic particles: trysacril 300-500 micron 



PErFecTED technique

Carnevale et al, Cardiovasc Interv Radiol 2014



Tricks

-slow injection of particles with 1 cc siringe 

-confirm target :if it’s necessary CONE 

BEAM CT

-use magnifications, collimation, road map, 

radiological protection



Outcome measures

• IPSS score

• QOL

• QMAX/PVR

• PROSTATE VOLUME (MRI)



IPSS score



QOL





PROSTATE VOLUME



NIGUARDA MULTIDISCIPLINARY TEAM



Inclusion criteria

- IBC after AUR with high risk for surgical

intervention

- diagnosis of severe LUTS with no benefit 

after medical therapies

- patient not motivated to undergo surgical

treatment 

- urinary retention due to prostatic

neoplasm

- difficult intermittent self catheterization



Exclusion criteria

- bladder cancer

- pelvic malignancy

- large bladder diverticula (>5 cm)

- large bladder stones (>2 cm)

- chronic renal failure

- active urinary tract infection

- urethral stricture

- allergy to intravenous contrast

media 



NIGUARDA experience

patients n=186
age (years)

Media 72,4

Range 52-91

CVP, n° (%)
yes 90 (48,4%)

LUTS 96 (51,6%)

Charlson Comorbidty Index

Media 5,27

Range 2-14

10Ys Survival (%) 29,5

From November 2013 to april 2017 



Embolization procedures

Bilateral 151/186 81,2%

Unilateral 30/186 16,1%

Not done 5/186 2,7 %

Procedural lenght (media, range):  143, 55-270min

Fluoroscopy time (media, range): 49, 12-114min

Dose (media, range):  827, 151-2460 Gycm2



Type of vascularization
(sec. Carnevale)

Left side (162) Right side (162)

Type I 70 (43,1%) 64 (39,5%)

Type II 37 (22,7%) 41 (25,3%)

Type III 31 (19,6%) 29 (17,9%)

Type IV 23 (14%) 26  (16,1%)

Type V 1 (0,6%) 2 (1,2%)



Outcome (CVP)

CVP removal CVP not removed

59/76 17/76

77,6% 22,4%



Outcome measures

Pre-treatment 6 months follow-
up

QOL (145 pts) 5,152±1,626 1,897±0,664 p < 0,000000001

PSA (56 pts) 3,557±3,889 1,861±1,938 p = 0,000000003

Qmax (123 pts) 7,334±2,183 11,982±5,734 p = 0,0000153



No catheter Indwelling 
Bladder Catheter

Clean 
Intermittent 

Catheterization
Variables

Number

Age (years) (range) 80
(55-88)

70
(59-92)

76.5
(66-88)

Charlson comorbidity index (range) 6.4
(5-7)

5.6
(4-12)

Duration of catheterization (months) 
(range)

na 7.1 
(3-45)

na

IPSS (range) 18
(10-31)

na na

Prostate size (grams) (range) 79.5
(42-130)

75.6
(23-156)

57
(41-105)

Prostate size (grams) (range) 54
(30-75)

63
(15-115)

12
(4-26)

Prostate size reduction (%) 33% 30% 80%

IPSS (range) 11
(8-20)

na na

Satisfied after procedure (%) * 45
(75%)

59
(77,6%)

na

IBC removal (%) na 59 
(77,6%)

na

Post void residual volume (mL) (range) 68
(0-149)

85
(0-195)

na
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6 months MR follow-up



Follow up

Periodical urological evaluation (6 months after

PAE MRI and then every 12 months) with

- urine analysis

- uroflowmetry with PVR

- PSA (when clinically indicated)

- IPSS score

- QOL

Medical therapies were re-prescribed in patients with PVR > 100 or 

that still complain poor flow or after IBC removal



Actual indications

• Consistent with the literature, our experience
showed the feasibility, safety and efficacy of PAE in 
the management of patients with LUTS related to
BPH

• PAE may play an important role in patients in 
whom medical therapy has failed, who are not
candidates for surgery or transurethral prostatic
resection (TURP) or refuse any surgical treatment
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