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A Review of Intravesical Prostatic Protrusion
in the Evaluation and Treatment of
Benign Prostatic Enlargement
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ABSTRACT
The evaluation of severity of symptoms, tracking complications, choosing
effective and efficient approach to treatment, and prognosis is important in
benign prostatic enlargement (BPE) patients. Measurement of intravesical
prostatic protrusion (IPP) is an easy, affordable and non-invasive marker
for benign prostatic obstruction with a high diagnostic value. This study
aims to undertake a descriptive review of current literature for the role of
IPP in the evaluation and treatment of patients with BPE. Relevant articles
written in English language were retrieved from PubMed and Google
Scholar. Keywords used for searching articles included intravesical
prostatic Protrusion and Benign Prostatic Enlargement/ hyperplasia/
Obstruction; evaluation; and treatment. Papers published between
January 1990 and October 2020 were extracted and evaluated. The
analyzed studies showed that IPP can be assessed by various modalities and
is important in the evaluation of symptom severity, tracking progression
and complications of disease, choosing treatment option and
prognostication. It is important that IPP be always assessed at the point of
initial evaluation of BPE patients.
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I. INTRODUCTION
In urology practice, benign prostatic enlargement (BPE)
is a common problem among ageing men. The term BPE is
used to describe the disease caused by benign prostatic
hyperplasia (BPH) (which is actually a histologic diagnosis)
as seen in the clinic [1]. The first challenge the urologist
faces is to ascertain that a patient’s lower urinary tract
symptoms (LUTS) is due to BPE. After then, determining
which investigations will help in evaluation of severity of
symptoms, tracking complications, choosing effective and
efficient approach to treatment, and prognosis becomes the
next problem. The degree of bladder outlet obstruction
(BOO) can indicate the severity of disease, aid in choosing a
treatment option and in predicting treatment outcome [2].
Intravesical prostatic protrusion (IPP) is the extent to
which the prostate protrudes into the bladder. IPP is
produced by the median and/or lateral lobes and is measured
on a sagittal image of the prostate from the tip of the
protrusion to the base of the prostate where it joins the
circumference of the base of the bladder [3]. IPP is an easily
measurable non-invasive marker for Benign Prostatic
Obstruction (BPO)[4]. Ultrasound measurement of IPP has
greater diagnostic value in BOO than does total prostate
volume (TPV) and many other non-invasive measures [5][11].
DOI: http://dx.doi.org/10.24018/ejmed.2021.3.1.648

IPP is still underutilized in the evaluation of BPE patients.
Despite the growing body of evidence that it can be a useful
adjunct to urodynamics (which is invasive), the concept and
use of IPP has been treated with skepticism by many
urologists [7]. The aim of this article is to undertake a
descriptive review of current literature for the role of IPP in
the evaluation and treatment of patients with BPE.

II. MATERIALS AND METHODS
A search of relevant literature, published from January
1990 to October 2020, was carried out in PubMed and
Google Scholar in October 2020. Only relevant articles
published in English and in peer reviewed journals were
selected for review. The search strategy included the key
words “intravesical prostatic protrusion and benign prostatic
enlargement/ hyperplasia/ obstruction; evaluation; and
treatment.” In addition, the references of each publication
retrieved were scrutinized to look for other relevant studies.
The abstracts of the articles were first reviewed and then,
full texts of articles considered to be relevant were analyzed
in depth. The first two authors had to agree for an article to
be included. If they failed to reach an agreement, the third
author was called in to help make a decision.
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III. METHODS OF ASSESSMENT OF IPP
IPP cannot be assessed by routine digital rectal
examination (DRE); unlike prostate volume that can be
estimated by DRE [12]. Routine DRE fails to detect the
configuration of IPP. IPP can be assessed by various
imaging modalities including ultrasound, magnetic
resonance imaging and computed tomography scan. IPP can
also be measured with a flexible cystoscope [13].
Ultrasound is preferable because it is cheap, readily
available, accurate, non-invasive and does not make use of
ionizing radiation [14], [15]. Trans-abdominal route or
trans-rectal ultrasound route can be used.
Measurement
of
IPP
through
trans-abdominal
ultrasonography (TAUS) in the sagittal view is good as it is
non-invasive, comfortable, easily available, cost-effective,
and free of ionizing radiation [3]. For TAUS imaging of the
prostate, an adequately filled bladder is essential; it acts as
an acoustic window. An empty bladder makes ultrasound
imaging and measurement of IPP difficult and unreliable
[16]. Using TAUS, IPP is usually measured at bladder
volume of 100-400mls, ideally 100-200 mls [16]. At a larger
bladder volume (>400 ml), IPP may be underestimated due
to the recession of the prostate behind the symphysis pubis
[7]. Trans-rectal ultrasonography (TRUS), though more
invasive and uncomfortable, may show less variation of IPP
measurement with bladder volume [17]. Measurement via
flexible cystoscope, though invasive, is least influenced by
level of bladder filling than ultrasonography [13] and can
also differentiate between a bilobar and a trilobar
morphological pattern of enlargement [18]. Patients with
trilobar enlargement tend to have significantly higher IPP,
bladder contractility index and BOO index [18].
Considering the extent of protrusion into the bladder, IPP
can be graded into: Grade I (< 5 mm); Grade II (5-<10 mm);
and Grade III (≥ 10 mm) [14], [19]. Grade I is mild, Grade
II moderate and Grade III is considered significant, high
grade or severe.

IV. SYMPTOM SEVERITY AND PROGRESSION
The severity of BPE symptoms may not depend on the
size of the prostate. In simple terms a huge prostate felt on
DRE may have few non-bothering LUTS while a small
prostate with significant IPP may cause acute retention
(AUR) [20]. Disease progression in BPE is defined as PVR
> 100ml, AUR or deterioration of at least 4 points on
International Prostate Symptom Score (IPSS) [21].
IPP has been shown to cause either more voiding
symptoms due to ball-valve phenomenon or elongation of
the prostatic urethra [22] or more storage symptoms due to
increased bladder neck irritation by the protruding prostate
tissue [23]. Men with more bothersome symptoms at
enrollment are at higher risk of symptom progression and
subsequently requiring Surgery [24]. The grade of IPP is
strongly correlated to the clinical progression of BPH and
urodynamic evidence of BOO [21]. IPP is a good predictor
of BOO even in men with fairly good urinary flow (whose
bladder is still able to produce enough pressure to overcome
the infra-vesical obstruction) [10]. IPP > 5.5mm have been
shown to have a sensitivity of 66.7% and specificity of
80.5% for diagnosing BOO [5]. There is an increase in
DOI: http://dx.doi.org/10.24018/ejmed.2021.3.1.648

sensitivity (75.5%) and specificity (82.6%) at cutoff point of
IPP of 7.5mm [25].
Among all validated questionnaires used to assess
severity of LUTS, the most used is the IPSS; and, it is an
important tool used to characterize the severity of symptoms
and to follow-up patients [26]. Though some studies [2],
[27], [28] have not found significant correlation between
IPSS and IPP, Most studies [3], [15], [21], [29]-[35] have
found significant positive correlation between IPSS and IPP.
Huang et al [2] not finding significant correlation between
IPSS and IPP may be due to the method of categorization
they used (<10mm, 10-20mm, >20mm); they still found
significant positive correlation between IPSS voiding subscore and IPP. Lee et al [27] also found a significant
positive correlation between IPSS storage sub-score and
IPP.
IPP has been found to be an independent risk factor for
BOO severity and could be a promising marker in clinical
decision making at initial evaluation of BPE patients [36].
Patients with Grade III have the greatest likelihood of
developing acute urinary retention or requiring BPH-related
prostatic surgery, and thus may benefit from early surgical
treatment [37]. Such patients may be counseled for surgery
even at the point of initial evaluation.

V. IPP AND BPE COMPLICATIONS
Patients with LUTS tend to strain to pass urine and this
may cause harm to the bladder and subsequently, the
kidneys. Patients with significant IPP have increased
symptoms which can predispose patients to complications.
Currently there are not enough physiologic/ clinical studies
on the secondary complications following significant IPP
[12].
In a study to evaluate the risk for hydronephrosis in
patients that had AUR before prostatectomy, Lu et al [38]
found IPP grade III to be a significant risk factor for
development of preoperative hydronephrosis and elevated
serum creatinine. The IPP cut off point for highest risk of
these complications was 19.5mm.
Huang et al [20] in a retrospective study to evaluate the
risk of formation of bladder stones in BPE patients found
that IPP (≥ 10mm) was an independent risk factor for the
presence of bladder calculi in patients with BPE. This has
earlier been suggested by Kim et al [39] who also found
length of IPP as the most important risk factor for formation
of bladder stone in BPE patients (ahead of age and
maximum flow rate).
Retrograde ejaculation can arise in patients with
significant IPP by IPP affecting the integrity of the internal
urethral sphincter via mechanical distension, thereby
causing failure of the internal urethral sphincter to close
during ejaculation [12]. Hence, patients with significant IPP
have more incidence of pre-treatment retrograde ejaculation.

VI. IPP AND TREATMENT OPTIONS
The aim of BPE treatment is to improve symptoms,
improve patients quality of life and slow disease progression
[13]. Therapeutic decision-making in BPE is usually guided
by the severity of the symptoms, the degree of bother, and
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patient preference. IPP is not only helpful in assessing the
severity of LUTS but can help in the choice of appropriate
treatment modality [3].
The management of BPE includes watchful
waiting/lifestyle modifications, pharmacotherapy, and
surgery. Typically, the first rung of treatment is watchful
waiting. At initial evaluation, the choice of appropriate
treatment for men with BPE is important as patients with
moderate symptoms who were managed initially with
watchful waiting and progressed to needing surgery have
worse outcomes than those that had surgery at the onset
[40]. This is probably due to secondary bladder changes
from prolonged obstruction.
Significant IPP has been found to be a predictor of failure
of α-blocker mono-therapy [10], [32], [41], 5 α-reductase
mono-therapy [37] and even combination therapy [42]-[44].
Odd of success of α-blocker therapy is 59 times higher in
patients with mild IPP than in those with significant IPP
[45]. Alpha-adrenoceptor antagonists are generally
ineffective for treating IPP because IPP is a configuration of
the prostate into the bladder above the bladder neck [7] and
α-receptors are mostly present inferior to the bladder neck
(distal to the area of the protrusion) [12]. Combination
therapy/ α-reductase monotherapy has been found not to
reduce the degree of IPP despite reduction in TPV and
transitional zone volume [37], [42], [44]. Hence, patients
with significant IPP will benefit more from surgery (open
prostatectomy versus TURP); even when the prostate
volume is small (< 30mls) [46].
Patients with more IPP have been shown to benefit more
from Holmium laser enucleation of the prostate (HoLEP)
[47]. Also, Kim et al [13] and Park et al [48] found that
patients with significant IPP benefit more than patients with
non-significant IPP from Photoselective vaporization of the
prostate (PVP). They had more significant early
improvement in total IPSS, voiding IPSS sub-score and peak
urinary flow rate. Wee et al [49] did not find any significant
difference in improvement in IPSS between patients with
IPP and those without IPP. However, there is agreement
among these researchers that there is no significant
difference in operative time, lasing energy and postoperative
hospital stay due to IPP. More research needs to be done to
settle this controversy of whether IPP affects outcomes
following PVP.
Prostatic artery embolization (PAE) is a new technique
for treatment of symptomatic BPE. It is carried out in the
radiology department under local anesthesia. Meira et al
[50] and Maron et al [51] did not find any correlation
between outcome of treatment with PAE and degree of IPP.
This means that PAE is equally effective for patients with
IPP and those without IPP.

that increasing IPP leads to deterioration of flow efficiency
and could reduce the effectiveness of bladder outlet
obstruction alleviation treatments.
Alpha-blocker treatment has been found to be more
effective in patients with mild IPP than in those with
moderate or severe IPP [14]. Patients with significant IPP
are significantly more likely to fail trial-void-without
catheter following the first episode of AUR with α-blocker
therapy [17], [52]-[54]. Generally, patients with significant
IPP have worse outcome on either α-blocker mono-therapy
or combination therapy than those with mild IPP.
On the other hand, IPP may have a role in predicting the
improvement in postoperative IPSS, quality of life (QoL),
Qmax, and PVR [3], [55], [56]. It has also been shown that
postoperative changes in IPSS and QoL score were higher in
patients with IPP ≥ 5 mm than in the group with IPP < 5mm
[55], [57]. Patients with significant IPP have longer
operative time during TURP [55].This suggests that patients
with IPP do better than those without IPP (despite the longer
operative time) following surgical treatment. Furthermore,
significant IPP has also been shown to be a good predictor
for postoperative improvement in hydronephrosis and renal
function [38]. Hence, patients with significant IPP may
benefit more from surgical therapy if surgery is performed
early before irreparable renal damage.
With more recent treatment modalities, following
treatment with PLP, Kim et al [13] and Wee et al [49] did
not find any significant difference in postoperative
complication between patients with IPP and those without
IPP. On the other hand, following PAE, patients with higher
IPP tend to have higher early postoperative complications
and may need bailout surgery for de novo AUR [50], [58].

VIII. CONCLUSION
Compared to other non-invasive modalities, the
advantages of IPP in assessing BPE include easy
applicability, availability, low cost, and reliability.
Therefore, there is room for a larger role for IPP in bedside
assessment and management of BPE in daily practice. IPP
measured by ultrasonography can help in assessing
symptoms severity, disease progression, monitoring
complications, choosing treatment options and predicting
prognosis following treatment. Therefore, it is imperative
that IPP be assessed by TAUS or TRUS at initial evaluation
of BPE patients.
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