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Prostatic artery embolization (PAE) is an interventional 
radiology treatment for lower urinary tract symptoms 
related to benign prostatic hyperplasia. Initially described 
in the 1970s for the treatment of bleeding after prostatic 
surgical resection (1), PAE was first reported in the 
treatment of prostatic hyperplasia in animals in 2008 (2),  
then in men in 2010 (3). Since then, the technique has 
developed exponentially and is now recognized as an 
alternative treatment for lower urinary tract symptoms with 
very few side effects (4,5).

The technique consists in selective catheterization of the 
prostatic arteries under imaging control (Digial substraction 
angiography, Cone Beam-CT, angio-CT) and gentle 
injection of calibrated microparticles, generally between 
300 and 500 microns according to the recognized standards 
of practice (6). One hypothesis is that the ischemia induced 
leads to a softening and decrease of the prostate size, thus 
reducing its obstructive effect on the lower urinary tract. A 
recent multicenter study showed a clinical efficacy of around 
80%, independent of the center, of the initial prostate 
volume and of technical parameters (7). The mechanisms 
of action of embolization, allowing a better selection of 
patients, are not yet elucidated.

Lucas-Cava et al. studied the effects of PAE on a canine 

model (8). They described a new technique of embolization 
with a complete occlusion of the prostatic arteries by a 
liquid agent, ethylene-vinyl alcohol copolymer or Onyx®, 
an agent originally used for the embolization of vascular  
malformations (9). They proposed to study the mechanisms of 
action at the angiographic, histological and hormonal levels. 

Their hypothesis is that with Onyx®, the prostatic 
arteries will be completely occluded, hence the choice of 
the term “occlusion of the prostatic arteries”, unlike with 
particles which leave the proximal carrier artery permeable. 
They expect with this agent a greater ischemic effect thus 
avoiding repermeabilization of the arteries in the long-term. 
This hypothesis matches with report in clinical practice of 
repermeabilization of the prostatic arteries as one of the 
causes of non-efficiency or recurrence of symptoms, then 
inducing further increase in the prostate size (10,11). To 
study this point, other teams have assessed embolization 
with another liquid agent, N-Butyl Cyanoacrylate Glue, 
and showed the same clinical efficacy as with microparticles, 
with no more complications and shorter duration of 
embolizations, therefore less X-rays exposition (12). 
However, Lucas-Cava et al. showed on angiographic 
controls at 6 months that, despite an initial complete 
occlusion by the liquid agent, either the prostatic arteries 
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had repermeabilized or the prostate had recruited other 
arteries, highlighting the limits of this new technique (8). 
In addition, studies on repeated embolizations of prostatic 
arteries showed much lower efficacy, suggesting another 
unresolved mechanism at stake in the treatment of prostates 
possibly resistant to ischemia (10,11).

Histological analysis showed major necrosis with an 
impressive reduction of the prostate size. Animal studies 
using particles loaded with chemotherapy (13) or a 
radioactive agent (14) have also shown significant necrosis 
of the prostate in other canine models. Although massive 
necrosis is interesting, these histological results raise 
questions about the safety of embolization performed with 
Onyx®. Indeed, these studies found severe oedema during 
the first week after embolization, which could temporarily 
aggravate urinary symptoms, and associated necrosis in 
the bladder and rectum at 2 weeks. These results should 
be considered in the light of the fact that no protective 
measures for the collateral vascularization were taken. It 
was shown in clinical studies that protective embolization 
of these large anastomoses with non-target territories such 
as the rectum, bladder or penis allowed these complications 
to be avoided (15). It is important that the choice of the 
embolization agent allows PAE to remain a technique with 
very few side effects as it addresses a functional pathology 
for which many therapeutic alternatives are available (16).

The temporal analysis of induced necrosis showed an 
early ischemic necrosis during the first two weeks with 
very little apoptotic effect at long-term. These results are 
encouraging because they are in favor of an acute effect, 
reversible in the long-term and which should therefore not 
hinder future therapies. PAE could then be associated with 
other therapies without interfering on their mechanisms 
of action. For example, PAE has been described before 
permanent interstitial brachytherapy for patients with a 
large prostate, reporting the same oncological efficacy and 
fewer side effects (17). 

Finally, by completely occluding the prostatic arteries, 
Lucas-Cava et al. hoped to limit the inflow of testosterone 
into the prostatic bloodstream and thus have an additional 
anti-hormonal effect (8). The authors studied the effects 
of embolization on the blood concentration of canine 
testosterone and dihydrotestosterone. They showed 
a decrease in dihydrotestosterone after embolization 
with an unexpected increase in plasmatic testosterone 
concentration. The decrease in dihydrotestosterone was 
small and a small long-term apoptotic effect, expected 
with the anti-hormonal effect, was reported at 6 months. 

Other teams have based their approach mainly on this 
hypothesis of hormonal deprivation by developing venous 
embolization of the spermatic vein with results equivalent 
to PAE on lower urinary tract symptoms (18). Indeed, with 
embolization of the spermatic vein, they avoided stagnation 
of testosterone in the prostatic veins because the prostatic 
outflow is pushed to divert the spermatic venous return. 
Prostatic testosterone purification is then increased, thereby 
decreasing dihydrotestosterone production. There seems to 
be a definite but yet unknown hormonal mechanism.

To conclude, Lucas-Cava et al.  proposed a very 
interesting study which, thanks to a promising canine 
model, allows a better understanding of the mechanisms 
of prostate embolization. They also raised new interesting 
questions, notably with regards to complex vascular and 
hormonal mechanisms.
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