Section: Urology/Radiodiagnosis

Original Research Article

A CROSS-SECTIONAL OBSERVATIONAL STUDY ON
THE CORRELATION BETWEEN INTRAVESICAL
PROSTATIC PROTRUSION AND LOWER URINARY
TRACT SYMPTOMS IN ADULT MALES PRESENTING TO
A TERTIARY CARE HOSPITAL

Manjushree B M*, Shravankumar Savadatti’, Channabasavaraj Hosangadi?

! 4ssistant Professor, Department of Radiodiagnosis, SDM College of Medical Sciences and Hospital, Shri Dharmasthala Manjunatheshwara
University, Dharwad, Karnataka, India.

2 3Assistant Professors, Department of Urology, SDM College of Medical Sciences and Hospital, Shri Dharmasthala Manjunatheshwara
University, Dharwad — 580009, Karnataka, India.

ABSTRACT
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ﬁiﬁ;ﬁﬁm revised form : %ﬁg%gjﬁ Background: Benign prostatic hyperplasia (BPH) is a common condition in

aging males, frequently presenting with lower urinary tract symptoms (LUTS)
Corresponding Author: that adversely affect quality of life. While total prostate volume has traditionally

been considered a determinant of symptom severity, emerging evidence
highlights the significance of specific morphological changes, particularly
involving the median lobe. This study aimed to assess the correlation between
intravesical prostatic protrusion (IPP) and LUTS severity in adult males.
Materials and Methods: This cross-sectional observational study was
conducted at a tertiary care hospital over 18 months, involving 80 adult males
aged >40 years presenting with LUTS. Patients were evaluated using the
International Prostate Symptom Score (IPSS). Transabdominal ultrasonography
was performed to measure IPP, prostate volume, and post-void residual (PVR)
urine. Maximum urinary flow rate (Qmax) was also recorded. P value less than
0.05 was considered statistically significant.

Results: The study population had a mean age of 63.7 £+ 8.9 years. A significant
positive correlation was observed between IPP and IPSS (p =+0.38, p =0.002).
Patients with IPP >10 mm had significantly higher IPSS scores, lower Qmax,
and higher PVR volumes (p < 0.05). IPP also showed a significant correlation
with prostate volume (p = +0.42, P <0.001).

Conclusion: Transabdominal ultrasonographic measurement of IPP is a
reliable, non-invasive marker correlating with LUTS severity and surrogate
parameters of bladder outlet obstruction. Incorporating this measurement into
routine evaluation may improve clinical decision-making in BPH management.
Keywords: Prostatic Hyperplasia, Intravesical Prostatic Protrusion,
Ultrasonography, Lower Urinary Tract Symptoms.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a common
urological condition affecting aging males
worldwide. It is common in individuals over the age
of 60 years. It is a significant public health problem
because of its association with lower urinary tract
symptoms (LUTS) which adversely impact patients’
quality of life. Globally, the burden of LUTS
attributed to BPH is considerable with some studies

reporting the prevalence of BPH to be between 50—
75% of men aged over 60 years.[! These patients
experience varying degrees of urinary obstruction
depending upon severity of BPH. The common
symptoms in individuals with BPH include
frequency, urgency, nocturia, weak stream, straining,
intermittency and incomplete emptying. In addition
to direct clinical consequences the social and
psychological ramifications of LUTS are also
important. Severe BPH is known to affect sleep
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patterns, social interactions and emotional well-
being.”]

The pathophysiology of BPH is multifactorial and
does not solely depend upon the size of the prostate
gland. While total prostate volume has traditionally
been viewed as a determinant of bladder outlet
obstruction (BOO) increasing evidence suggests that
specific morphological changes within the prostate
particularly involving the median lobe may play a
more direct role in symptom generation.®) The
median lobe of the prostate can enlarge in a cephalad
direction leading to protrusion into the bladder neck
and disrupting the normal urinary outflow
mechanism. This morphological feature which is
easily observable on ultrasound imaging has been
recognized, by many authors, as an important
anatomical marker associated with BOO. In
particular, the protrusion of the median lobe —
measured as intravesical prostatic protrusion (IPP) —
has gained recognition as a surrogate for BOO and a
predictor of treatment response. Although IPP has
been extensively studied there remains a need to
refine and validate its correlation with symptom
severity across diverse clinical settings.*!
Transabdominal ultrasonography has become a
widely accessible, and cost-effective method to
evaluate prostatic morphology and function. Through
this modality, detailed measurements of prostate size,
amount of post void residual urine and morphological
features such as the median lobe projection in the
urinary bladder can be easily obtained. These
imaging findings can then be correlated with clinical
parameters such as the International Prostate
Symptom Score (IPSS) which remains the most
validated instrument for the quantification severity of
LUTS in men.Pl The IPSS not only enables
standardized symptom assessment but also helps in
treatment planning and monitoring of therapeutic
outcomes. Despite these advances there remains a
need to refine imaging metrics that directly correlate
with LUTS severity.[¥! This is more so in resource-
constrained settings where invasive urodynamic
studies are not readily available or can’t be afforded
by majority of patients.”]

Among various anatomical components of the
prostate the median lobe plays a particularly
disruptive role in urinary physiology when
hypertrophied.®®! Its extension into the bladder neck
can act as a '"ball-valve" mechanism thereby
exacerbating voiding symptoms disproportionate to
the total prostate size.’l IPP is a well-characterized
sonographic parameter reflecting this intravesical
protrusion and has been associated with BOO and
LUTS severity.l'” Therefore, absolute IPP could
serve as a more stable and reproducible parameter.['!]
This study aims to investigate the correlation between
the transabdominal ultrasonographic IPP and the
severity of LUTS in patients presenting to department
of urology of a tertiary care hospital.

MATERIALS AND METHODS

This was a cross-sectional observational study
conducted at the Department of Urology in a tertiary
care teaching hospital over a period of 18 months.
The study population included adult male patients
aged 40 years and above presenting with lower
urinary tract symptoms (LUTS). A total of 80 patients
were enrolled based on a sample size calculation that
aimed for a 95% confidence level, 80% power and an
estimated correlation coefficient of 0.35 between
intravesical prostatic protrusion (IPP) and IPSS based
on earlier literature assessing similar variables in
prostate morphology and LUTS. The final sample
size was adjusted for possible dropouts and data
inconsistencies. Written informed consent was taken
from all participants.
Each patient underwent a detailed clinical evaluation.
A detailed history was taken with respect to onset and
severity of lower urinary tract symptoms including
frequency, urgency, nocturia, weak urinary stream,
intermittency, straining and sensation of incomplete
bladder emptying as assessed using the International
Prostate  Symptom Score (IPSS) questionnaire.
Physical examination was done in all cases.
Transabdominal ultrasound examination was
performed by a high-resolution 3.5 MHz convex
probe. All scans were performed by an experienced
radiologist to ensure maintenance of consistency and
minimizing inter-observer variability. Ultrasound
Imaging was conducted with full bladder. PVR
measured immediately post-void. The IPP was
defined as the linear distance between the bladder
base and the apex of the prostate protruding into the
bladder measured in the midsagittal plane. In addition
to IPP total prostate volume and post-void residual
(PVR) urine volume was also documented. Qmax
recorded using uroflowmetry; test performed with
comfortably full bladder; inadequate voided volume
excluded.
All data were recorded in a structured proforma. The
ultrasound data for patients fulfilling inclusion
criteria was analysed. The integrity and completeness
of data was cross-verified with clinical medical
records to ensure consistency in measurement
technique and clinical documentation.
Statistical analysis was performed using IBM SPSS
Statistics version 25.0 (IBM Corp., Armonk, NY).
Continuous variables such as IPP, IPSS score,
prostate volume was expressed as mean + standard
deviation. Post void residual urine was expressed in
median. Categorical variables were expressed as
frequencies as well as percentages. A p-value of less
than 0.05 was considered statistically significant.
Inclusion Criteria
e Male patients above 40 years of age.
e Able and willing to provide informed consent
e Presenting with LUTS suggestive of Benign
prostatic hyperplasia.
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Exclusion Criteria

e Refusal to give informed and written consent to
be part of study.

e History of prostate cancer or suspicion of
malignancy

e Prior prostatic surgery or instrumentation

e Current urinary tract infection

e Presence of urethral stricture or neurogenic
bladder

e Patients already on medical treatment for BPH

RESULTS

The analysis of the age distribution of the studied
cases showed that the majority of patients belonged
to the 60-69 years age group (42.5%). This was
followed by 50-59 years and 70-79 years (each
accounting for 22.5%). A smaller number of patients
were in the 40—49 years age (7.5%) whereas the least
represented group was those aged 80 years and above
(5.0%). [Table 1]

Table 1: Age distribution of the study population (n = 80)

Age Group (Years) Number of Patients Percentage (%)
Up to 49 years 6 7.5%
50-59 18 22.5%
60-69 34 42.5%
70-79 18 22.5%
>80 4 5.0%
Total 80 100%

The analysis of individual IPSS symptom prevalence
among the studied cases showed that nocturia was the
most commonly reported symptom (85.0%). This
was followed closely by weak urinary stream
(82.5%) and increased daytime frequency in 65 cases
(81.3%). Sensation of incomplete emptying was
noted in 59 patients (73.8%), while intermittency was
reported by 57 individuals (71.3%). Urgency was
present in 54 patients (67.5%) and straining was the
least reported symptom, seen in 53 cases (66.3%).
[Figure 1]
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Figure 1: Distribution of lower urinary tract symptoms
among the study population.

The analysis of the IPSS severity distribution of the
studied cases showed that the majority of patients
presented with severe symptoms (50.0%) falling into
the severe category (IPSS 20-35). This was followed

closely by 34 patients (42.5%) who had moderate
symptoms (IPSS 8-19). Only a small proportion, 6
patients (7.5%), exhibited mild symptoms (IPSS 0—
7). [Figure 2]
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Figure 2: Distribution of IPSS severity scores (n = 80)

Patients with an IPP greater than 10 mm were most
commonly found to have severe symptoms. 24
(70.6%) patients with an IPP more than 10 mm
belonged to severe IPSS category. Among those
patients with an IPP of 5-10 mm, 10 had moderate
symptoms and 9 had severe symptoms. In contrast,
patients with an IPP less than 5 mm were primarily
clustered in the mild and moderate IPSS categories,
with 5 of the 6 mild cases (83.3%) and 14 of the 34
moderate cases (41.2%) in this group, while only 7
patients (17.5%) with severe symptoms had an IPP
under 5 mm [Table 2].

Table 2: Categorization of IPP and its correlation with IPSS severity

intravesical prostatic Mild IPSS Moderate IPSS (n=34) Severe IPSS Total p-value
protrusion (n=6) (n=40)
<5 mm 5 14 7 26
5-10 mm 1 10 9 20 .
>10 mm 0 10 24 34 0.003
Total 6 34 40 80

The analysis of clinical and urodynamic parameters
across different IPP categories showed that patients
with an IPP greater than 10 mm had the highest mean
prostate volume (69.4 = 26.1 cc), the lowest mean

Qmax (9.8 + 3.6 ml/s), and the highest median post-
void residual (PVR) urine volume (85 ml). Those
with an IPP of 5-10 mm had intermediate values,
with a mean prostate volume of 55.8 &+ 22.3 cc, mean
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Qmax of 12.5 + 4.3 ml/s, and a median PVR of 40
ml. In contrast, patients with an IPP less than 5 mm
had the smallest mean prostate volume (42.1 + 18.6
cc), the highest mean Qmax (14.2 = 5.1 ml/s), and the

lowest median PVR (25 ml). The differences in all
three parameters across the IPP groups were
statistically significant. [Table 3]

Table 3: Comparison of prostate volume, Qmax and PVR across IPP categories

intravesical prostatic protrusion Mean Prostate Volume Mean Qmax Median PVR (ml) P value
category (co) (ml/s)
<5 mm 42.1 £18.6 142+5.1 25
5-10 mm 55.8+22.3 12.5+4.3 40 <0.05*
>10 mm 69.4 +26.1 9.84+3.6 85

There was a statistically significant positive
correlation between IPP and total IPSS score (p =
+0.38, p = 0.002). Similarly, statistically significant
positive correlations were found with both IPSS
voiding subscore (p = 0.004) and storage subscore (p
= 0.01). IPP also had significant positive correlation

with prostate volume (p < 0.001) and post-void
residual volume (p < 0.001). A statistically
significant negative correlation was found with
Qmax (p = 0.005) indicating that increased IPP is
linked to reduced urinary flow rate. [Table 4]

Table 4: Spearman correlation between Intravesical prostatic protrusion and clinical parameters

Parameter (correlated with IPP) Spearman’s p p-value
IPSS (total score) +0.38 0.002*
IPSS (voiding subscore) +0.34 0.004*
IPSS (storage subscore) +0.29 0.01%*
Prostate Volume +0.42 <0.001*
Qmax —-0.33 0.005*
Post-void Residual Volume +0.47 <0.001*

DISCUSSION

This was a cross sectional observational study of 80
adult male patients with lower urinary tract
symptoms (LUTS). We found a statistically
significant correlation between the transabdominal
ultrasonographic intravesical prostatic protrusion
(IPP) and LUTS severity. In this study increasing IPP
was associated with greater LUTS severity, lower
maximum urinary flow rate (Qmax), higher post void
residual (PVR) urine volumes and larger prostate
volume. These findings are consistent with prior
literature demonstrating that morphological features
of the prostate significantly influence LUTS and
bladder outlet obstruction (BOO). For example,
Hamza et al in their study on IPP showed that IPP
correlates with symptom severity and can be a
reliable non-invasive marker for BOO in BPH
patients.'?  Moreover literature suggests that
anatomical changes such as protrusion of the median
lobe into the bladder neck can result in a “ball valve”
type obstruction thereby exacerbating urinary
symptoms. Similar findings were also reported by
authors such as Lim KB et al,['3! and Park SC et al,['¥]
In this study Spearman correlation coefficient
revealed a positive correlation between IPP and total
IPSS (p = +0.38; p = 0.002). These findings are
similar to findings from other morphological studies
indicating that specific anatomical features (such as
intravesical prostatic protrusion) are more predictive
of symptomatic severity than overall prostate
volume. In a similar study Okedere et al found that
significant IPP on transabdominal ultrasound
correlated positively with increased LUTS symptom
severity.['] These findings underscored the role of

ultrasound parameters other than overall prostatic
size and weight in cases of BPH. Furthermore,
studies examining the relationship between prostate
morphological indices (e.g., prostatic urethral length
and IPP) and LUTS have shown a positive correlation
between IPP as well as length of prostatic urethra and
voiding dysfunction. In a similar study Kim BS et al
highlighted that prostatic urethral length —
influenced by median lobe enlargement — may serve
as a predictive factor for surgical intervention.!'®]
These studies underlined the importance of such
parameters in clinical decision making.

Interestingly, our study also demonstrated significant
differences in objective urodynamic surrogates such
as Qmax and PVR across IPP categories. Patients
with IPP >10 mm had higher IPSS scores.
Additionally, these patients also exhibited
significantly lower Qmax and higher PVR volumes
as compared to those with lesser IPP (p < 0.01). This
suggests that IPP may contribute to functional
obstruction through increased resistance at the
bladder outlet. These findings find support in the
broader literature on BOO where non-invasive
measures like [PP, prostate volume as well as related
morphological features are shown to correlate with
urodynamic evidence of obstruction. For example, a
study by Eze BU et al reported that patients with
significant median lobe protrusion had more severe
symptoms and signs of obstruction compared with
those without pronounced protrusion.['”? Additionally
Mangat et al noted that the shape and protrusion
dynamics of the prostate determine the degree of
obstruction and symptom severity.!'8 These findings
are similar to our observations regarding IPP and
severity of symptoms in cases of BPH.
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Several studies have established a positive
relationship between prostate size and LUTS
severity. A recent study by Sadiq et al found that
transabdominal  prostatic ~ volume  positively
correlated with IPSS. This simply indicated that
larger prostate glands are often associated with more
severe symptoms.l'”) However it is a well reported
fact that predictive value of prostate volume alone
remains limited and inconsistent across populations.
This limitation had practical implications in terms of
managing patients with BPH and the need to examine
other morphological markers like intravesical
prostatic protrusion (IPP). Various studies have
concluded that these alternative parameters can better
capture the anatomical basis of BOO and LUTS. On
the other hand, the conflicting findings also needs to
be taken into account. For example, Basawaraj et al
reported that sonographic prostatic volume was not
associated with significant increases in IPSS in their
cohort, pointing to variability in how morphological
changes translate to symptoms across diverse patient
populations and study methodologies.!*”)

The clinical implications of our findings are
manifold. First, measuring IPP by ultrasound offers a
simple and non-invasive imaging parameter that
correlates well with both symptomatic severity as
well as objective measures of voiding dysfunction.
This parameter could be incorporated into routine
prostate evaluations particularly in settings where
urodynamic studies are not readily available. Second
identifying patients with significant [PP may help in
risk stratification and treatment planning. This can
also help in guiding decisions toward earlier surgical
intervention or tailored medical therapy. Our study
contributes to the growing body of evidence
advocating for a more anatomy focused approach in
assessing BPH and LUTS one that goes beyond total
gland volume to include specific morphological
features such as IPP.

CONCLUSION

There was a significant positive correlation between
the ultrasonographic IPP of the prostate and the
severity of lower urinary tract symptoms (LUTS) in
patients with BPH. Increasing IPP was associated
with higher IPSS, lower Qmax, higher PVR, and
larger prostate volume. These findings highlight
importance of assessment of IPP as a distinct
morphological contributor to bladder outlet
obstruction which can be used in addition to
traditionally measured total prostate volume.
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