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Prostatic Artery Embolization and the

Median Lobe: Stuck in the Middle

with You?
Tiago Bilhim, MD, PhD, EBIR, FCIRSE, FSIR
We read with great interest the study by Yu et al. (1)
that provides in-depth knowledge on the implications
of the median lobe for patients with benign prostatic
hyperplasia (BPH) treated with prostatic artery emboli-
zation (PAE). Frequently, physicians and patients ask if
the median lobe is a contraindication for PAE in
patients with BPH and if results are worse in these
patients. The present study sheds some lights on this
specific topic, proving that not all median lobes are the
same, but many questions arise. What is the median
lobe? What type of imaging classification can we use to
assess it? What is the impact of the median lobe on the
natural progression of disease in patients with BPH?
Does the median lobe also limit the efficacy of other
minimally invasive surgical techniques such as prostatic
urethral lift (PUL) or water vapor thermal therapy?
What do we know already about the effect of PAE for
the median lobe? Can we target the median lobe during
PAE? Is PAE effective when treating patients with BPH
and a median lobe?

There are many different types of intravesical pros-
tatic protrusions (IPPs) that may be due to median lobe
overgrowth, but also from the central or transitional
zones of the prostate or even from the anterior fibro-
muscular stroma (2–5). Usually, the terminology of
“median lobe” refers to the continued growth of the
periurethral glands, leading to a well-demarcated
expanding midline retrourethral tissue (3–5); thus, IPP
connotes a broader reach encompassing both the median
lobes as well as all IPP from other glandular zones of
the prostate. IPPs are very frequent, with an estimated
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prevalence of 27% when assessed with magnetic reso-
nance on a cohort with a median age of 65 years and a
median prostate volume of 66 cm3 (2). It seems that IPP
is not prostate size or age dependent because it may be
present in smaller or larger prostates regardless of pa-
tient age (2). IPPs can be classified based on their
topography regarding the bladder neck (anterior, poste-
rior, lateral) (2) if they are an isolated growth (10% of
BPH patients) or concomitant to the more frequent
bilateral transitional zone enlargement (lateral lobes;
46% of BPH patients) if the IPP is pedunculated or
subtrigonal (less than 9% of patients) (2–5). It seems
that the study from Yu et al. (1) shows that patients
with pedunculated (taller than wide) IPPs have poor
outcomes after PAE resulting from a “ball valve” effect
type of obstruction of the bladder neck. This bladder
outlet obstruction (BOO) becomes more prominent after
embolization as the prostatic tissue gets softer and more
mobile with ischemia.

In fact, the presence of an IPP has an identified
impact on management of patients with BPH (6–8).
Unfortunately, IPP cannot be accurately identified with
digital rectal examination; thus, transrectal ultrasonog-
raphy and/or magnetic resonance are necessary to
delineate the prostatic zonal anatomy (3,4). It is
important to identify the presence of an IPP in patients
with BPH because it may be a cause of refractory
symptoms not responding to a1-adrenoceptor antagonist
therapy (6). The IPP has been shown to be a better and
more reliable predictor of BOO than many other pa-
rameters such as the severity of symptoms, prostate
volume, peak urinary flow rate, or postvoid residual
urine volume (7). An IPP >5.5 mm has been proven to
be significantly associated with BOO and higher risk of
clinical progression of BPH (8–10). In patients with
acute urinary retention, an IPP >10 mm has been shown
to be a significant predictor of failure of a trial without
a catheter (9).

The IPP can also affect outcomes and complications
of prostatectomies (6). The presence of an IPP
obstructing the bladder neck is considered a relative
contraindication for minimally invasive surgical tech-
niques such as PUL, but not for water vapor thermal
therapy (11,12). Patients with prostate volume >80 cm3
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Figure 1. A 67-year-old patient with benign prostatic hyperplasia and a pedunculated IPP who had an acute urinary retention 1 month

after prostatic artery embolization requiring bailout surgery. (a) Coronal T2-weighted magnetic resonance image shows the peduncu-

lated IPP on the left (arrow). (b) Selective arteriography of the left prostatic artery depicting the feeding arteries into the IPP (arrow);

magnetic resonance imaging 3 weeks after prostatic artery embolization showing (c) coronal T2-weighted image with volume reduction

and hypointensity resulting from ischemia of the IPP (arrow). (d) Axial T1-weighted gadolinium-enhanced image with fat suppression

depicting the ischemia of the IPP (arrow). IPP, intravesical prostatic protrusion.
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with an IPP may need an adjunctive surgical resection
of the IPP during the PUL procedure to be effective
(13), even though some studies have shown that PUL
can treat effectively BPH patients with an IPP (14).

What about PAE and the IPP? Can we reach the IPP
and embolize it safely? Figure 1 depicts a patient with a
pedunculated IPP that was treated with PAE and had an
acute urinary retention 1 month after embolization that
required bailout surgical resection of the median lobe.
As Yu et al. (1) have shown, we can, in fact, target
the median lobe and embolize it. In line with previous
reports by Lin et al. (15,16), it was proven that PAE can
reduce the IPP size and volume. The reduction in IPP
significantly correlated with symptomatic relief (16) and,
actually, the IPP is the zone of the prostate with greatest
ischemia and volume reduction after PAE: 26% of vol-
ume decrease versus 19% for central gland and 16% for
peripheral zone (15). The study by Yu et al. (1) confirms
that PAE can target the IPP, but with different clinical
outcomes depending on the subtypes of IPP present.
Clearly, pedunculated IPPs with taller than wide pro-
trusions into the bladder neck are poor candidates for
PAE, with 34% of patients presenting worsening of BOO
symptoms, acute urinary retention, or failure to remove
the bladder catheter and 11% requiring bailout surgery
after embolization. One would not want to end up as
Stealers Wheel: “here I am stuck in the middle with
you.” The good news is that these types of pedunculated
IPPs have an overall reported prevalence of 10% (2–5),
even though they were documented in 43% of patients
from the study of Yu et al. (1), which may be due to
selection bias. The vast majority of IPPs are broad-based
(Figure 2) and respond well to PAE (1). As PAE moves
forward into impending urological acceptance (17), it is
important to better select patients before PAE to avoid
clinical failures. The study from Yu et al. (1) shares
important information regarding patient selection when
an IPP is present: avoid pedunculated IPPs!



Figure 2. A broad-based intravesical prostatic protrusion (ar-

row) coexisting with bilateral transitional zone enlargement of

the lateral lobes. This patient was treated with prostatic artery

embolization with improvement of symptoms and relief of the

bladder outlet obstruction.
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